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NNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3y4EHU JUCLUIUINH €CTECTBEHHO-HAayYHOU
HaIPaBJICHHOCTH M IPEAMETOB I'yMaHUTAapHOro LHUKJA. II0CKOIBKY JIOrMYecKkoe MBILUICHHE,
dopmupyeMoe TpH H3YyYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKHMX YTBEP)KIEHUN IpU PpELICHUH
TEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIAaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIIEHUH 3a/lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOydYarOUIMXCS MPHU HM3YYEHUU TE€OMETPHM, Kak
COCTaBIISIIONIEH TIpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TpUOOpETEeHHs] U UCHOJIb30BaHUS Oojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHMHA U
NeHcTBUH, CHeun(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro MpOo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAHMEM MaTEMaTHKHU.

[TpropuTeTHBIMHU 3a/1a4aMy Kypca T€OMETPUU Ha YTiIyOJIEHHOM YPOBHE, PAaCIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SBISIFOTCSL:

pacupeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYpPbI U (POPMUpPOBaHHE
OCO3HAHHA B3aMMOCBSA3U T'€OMETPUH C OKPYKAIOLIIUM MUPOM;

(GopMHpOBaHHE NPEICTABICHHUA O IPOCTPAHCTBEHHBIX (PUrypax KaK O BaXKHEHIIMX
MaTEMaTHUYECKUX MOJEIISX, TO3BOJISAIOIIMX ONKCHIBATh U U3ydaTh Pa3HbIC SIBIECHUS OKPYKaIOILIErO
MUpa, 3HAHWE MOHATUHHOTO anmapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(bopMHpOBaHNE YMEHHS BIa€Th OCHOBHBIMU MOHATUSAMH O IPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMHM CBOMCTBaMH, 3HaHUE TeopeM, (OPMYI1 U YMEHHME HMX MPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢dopMHpoBaHHE yMEHHs paclO3HaBaTh Ha 4YepTekaxX, MOJCNIAX M B peaJbHOM MHpeE
MHOTOTPaHHMKH U TeJla BPAalCHUsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOJEIH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMupoOBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU TPOBEICHUH
pacCcyXJIeHHU;

(GopMHpOBaHHE YMEHHs BIAJETh METOJAMHU JI0KA3aTEIbCTB M AITOPUTMOB PpELICHUS,
YMEHHMsSI HMX IPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOIEC pEIICHHUSA
CTEPEOMETPUYECKUX 337ad M 3aJa4 C [PAKTHUYECKHUM cojepkKaHHeM, (OpMHUpPOBaHUE
NpPEICTaBICHUA O HEOOXOAMMOCTH JIOKa3aTeNbCTB MpPHU OOOCHOBAaHHMM MaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKH B IPOBEICHUM IE€AYKTHBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

(dopmupoBaHne (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh NPOSIBICHHS T€OMETPUUECKUX ITOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peallbHBIX
KU3HCHHBIX CHUTYallMsIX W TpPU H3YYEHUH JPYIHX Yy4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PpEaJbHBIX CHUTYallWi, HCCIIEIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALH IT0OTy4EHHBIX PE3YJIbTAaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMUA JTUHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
apisttoTcs: «IIpsMble W TUIOCKOCTH B MPOCTPAHCTBE», «MHOrOrpaHHUKN», «Tena BpalieHus»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHWE «YyMETh OIEPUPOBATH TMOHATHIMHE,
peeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacrpenensercs: He TOJIBKO MO CoIepKaTebHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Coaepixanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OCBOoeHUs1 DenepanbHO paboueid
IIPOrpaMMBl, pacipeIeIEHHBIM 10 ToJjaM 00ydeHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIPOCaM 00yJaromuecs o0paiaauch HEOJHOKPATHO. JTO
NO3BOJISIET ~ OPraHU30BaTh  OBJIAZICHUE TI'COMETPUYECKUMH  TMOHATUSAMH W HaBBIKAMHU
MOCIIEZI0BATENbHO U MOCTYNATENbHO, C COONIOACHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MIPEICTABICHUN 00yYatonIXcs, paciupsis
U yray6ouiss e€, o0pa3ys mpo4Hble MHOYKECTBEHHBIE CBSI3U.

[epexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM yPOBHE MO3BOJISIET:

co3aath ycnoBus s nuddepeHnmanuy  00ydeHHs, IOCTPOEHUS WHAMBHUAYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIUIYOIEHHOE HW3yYeHHE TEOMETPUHM  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOIDKCHUIO U3YyYCHHMS MAaTeMaTHKH ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXKIYy OOIHUM M TPOQECCHOHATBHBIM
o0paszoBaHHEM.

MECTO IIPEJIMETA B YYEBHOM IIVIAHE
Ha uzyuenue yue6HOrO Kypca «I'eomerpus» Ha yriyoiaéHHOM ypoBHe oTBoAuTCs 204 vaca: B 10
kiacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 gaca B HeACIIO).
B cBsi3u ¢ koHpUTyparueit kaneHaapHoro yueoHoro rpadyka u mKoJsHOTO pacnucanus MbOY
®enoceenckoit COIL um. B. M. Bepéxuna 2025-2026 yue6HOrO0 rosa, pabouas nporpaMma
npenycMarpuBaeT usyuenue npeamera B 10 kinacce treuenue 102 gacos . B 10 kiacce ypoku
IIPOBOAMTCS [0 BTOPHHUKAM ,cpeiaM U nsaTHunam. [Iporpamma OyzaeT peann3oBaHa B MOJHOM 00bEMeE



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, I0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIEC U
CKpeInBaroIuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
OpsSIMBIX, MapajuIebHOCTh OpsIMOM M miiockocTu. [lapamnenbHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIEIbHOIO MPOEKTUPOBAHUS.
N3o0pakerne Guryp B mapawieJbHON MPOSKIMHA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NpSMBIMU B NpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajliebHbIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, TOCTPOCHUE CEUECHUM.

[lepieHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJISAPHBIE TpPsSMBIE B
IPOCTPAHCTBE, MpsAMbIE NapaUIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTHU, TEOPEMA O NPSAMOM NEPIEHIUKYIIAPHON IIJIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHUE. llepneHauKyIIp M HAKIOHHBIC: PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 10 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IUIOCKOCTb.
[IeprieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYrabl B IpOCTPAHCTBE: Yo MEXAY NPSIMOM U TIIOCKOCThIO, IBYTPAaHHBIN yroJl, JMHEHHBINA
yrojl ABYIpaHHOrO yrija. TpéXrpaHHbld M MHOrorpaHHbie yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHuKH

Buel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: n-yronpHas npusma, npsamas
U HaKJIOHHAas TpU3MbI, OOKOBas U TOJHAas TOBEPXHOCTh npusMbl. [lapamienenumnen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoicTBa. KpaTuaiinime OyTM Ha IOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yced€HHas nupaMuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBWIbHAS IpHU3Ma U IPaBHIIbHAs
nUpamMu/a, MpaBuiIbHAas TPEyrojabHast TUpaMuIa U IPaBUIbHBIN TeTpasip, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOACKA3IP U UKOCAdIP.

Brrumnciienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoi
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM IPU3MBI, IIJIOIIA/(b OCHOBAHHIA, TeOpeMa 0 GOKOBOM
MOBEPXHOCTHU MpPsIMOM mpu3Mbl. [lnomans OOKOBOH MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
IUPAMHUJIBI, TEOPEMA O IUIOIIAN YCEYEHHON TUPAMUIBL.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM TNPABUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUS MapajljiesieNuena, CUMMETpUs
IIPABWIbHBIX IPU3M, CHMMETPHS MPAaBUIbHONW MUPAMMU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPABICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIECHHbIE BEKTOphl. PaBeHCTBO



BEKTOpPOB. [I€HCTBHS C BEKTOPAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha unciao. CBOMCTBA cI05KeHUs BEKTOpOB. CBONCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [IonsaTHe KoMIuIaHapHbIe BEKTOPHI. [IpM3HaK KOMILUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3noKEHWH BEKTOpA MO TPEM HEKOMIUIaHAPHBIM
BekTOpaM. [IpsimoyrosibHas cuctemMa KoopAauHat B npocTtpancTBe. Koopaunarsl BekTopa. CBsi3b
MEXy KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YToi Mexay Bekropamu. CkanspHOe
IIPOU3BE/ICHNE BEKTOPOB.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUSI» (YT JTYBJEHHBIA YPOBEHD) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHICKOro OOIIeCTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) mnaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOIb30BAHUE ITHUX JOCTUIKEHUU B
JIpYTUX HayKax, TEXHOJIOTUSAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHME JYXOBHBIX IICHHOCTEH  pocCHHCKOro  Hapona, cHOpMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKu W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJAJA B IOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHI, BOCOPUUMYUBOCTh K MaTeMaTHYECKHM acleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOI0O
u Oe3omacHoro oOpa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD ),
bu3nYECcCKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;,

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOIIO0US, HHTEPEC K pa3IuyHbIM chepam
po(hecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKONH M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieli mpodeccuu ¥ Pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHHUIO W
€caM000pa30BaHMUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIlPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHME IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
III00ATEHOTO XapaKTepa IKOJIOTUYECKUX TTPOOIIeM, OpUEHTAITUS Ha TPUMEHEHUE MaTEeMaTUIECKIX
3HAHWI IS pEIICHUS 3a7a4 B 00J1aCTH OKPYKAIOIIEH cpebl, TIaHUPOBAHUE MTOCTYIIKOB U OLIEHKH
MX BO3MOKHBIX MOCIIEICTBUM JJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOH NMPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak cgepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH AJIS Pa3BUTUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKH M MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE INMPU3HAKK MaTeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKM, OCHOBAaHWS HJsi 000OIIEHUS W
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaThH M MPEOOPa30BBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpedHs B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHWEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHUI 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM (TIPSIMbIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKACHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHHUS,
BBIOMpaTh HanOOJIee OIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyIUPOBAThH
BOMIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOTO OObEeKTa, SBJIEHUS, IPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMH, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHUSI M BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs], HCCIIeI0BaHuUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IeHNI];

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MIPE/ICTABIICHHS;



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIIATH €€ B PA3IMUHBIX (popMax, HILTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe qelicTBHA

OO0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHHS B COOTBETCTBHU C YCIOBUSIMH M LEISIMH
OOIIEHHS, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 XO1y PEIICHUs 3a/1a4i, KOMMEHTUPOBATh OJTYUYECHHBIN pe3yabTar;

B Xoz€ OOCYX/JEHHUS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOJIEMBI,
pemraeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUs, COMOCTABIATH CBOU
CYXICHHUS C CYXICHHAMH APYIHX YYaCTHUKOB AMAIOTa, OOHAPYKUBATh Pa3In4ue U CXOJCTBO
NO3HLINH, B KOPPEKTHOU opme HopMyTHUpoOBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, HCCIICAOBAHUS, NPOCKTa,
CaMOCTOSATENIFHO BEIONPATh (hopMaT BBHICTYIIJICHHUS ¢ YIETOM 3ajjad MMPE3eHTAUU U 0COOCHHOCTEH
ayAUTOPHN.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4EToOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
U MBICIUTEIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHIeCKOM 3a/1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YIbTaTa eI U YCIOBUAM, OOBACHATH IPHUUHBI TOCTUKECHUS
WIM HENOCTI)KEHUS pEe3yJbTaTOB JESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaThb OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaTbHOU palbOTHI MpH
pelieHnn ydeOHBIX 3ajady, NPUHHMATh I1€Ib COBMECTHOW JEsTeNbHOCTH, IUIAaHHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» U HHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konimy 10 kinacca oOyyaromuiics HAy9uTCs:



CBOOOJHO ONEPUPOBATh OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUHN TIPU PEIICHUU 33734 U
NIPOBEICHUN MaTEMAaTUICCKUX PACCYKICHHIH;

NPUMEHSATh AKCHOMBI CTEPEOMETPUH W CJICICTBUS W3 HHUX TMPH  PEUICHUU
TE€OMETPHUYCCKUX 3a]1aY;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHSATHSIMHE, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEKIY
IPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMON U TNIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH, CBSI3aHHBIMH C MHOTOI'DaHHHKAMU;

CBOOOJHO pAacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPDAaHHHKOB (TIpU3Ma, MHUpaMHUa,
MIPSIMOYTOJIBHBIN TTapajuieenume, Ky0);

KJIaccu(UIUPOBATh MHOTOTPAHHHUKH, BEIOWPAst OCHOBAHHS TSl KIIacCU(UKAIIH;
CBOOOJHO ONEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
TUIOCKOCTBIO;

BBINOJIHATH TApaIJIeNIbHOE, IICHTPAILHOE U OPTOTOHAIILHOE MTPOSKTUpOBaHUE (UTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHust (GUTYp Ha IIOCKOCTH;

CTPOHTH CEYCHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMH METOAAMH, BBIMONHATH (BBIHOCHBIC)
TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHWKOB (MpH3Ma, IMHPaMHIA),
TEOMETPHUECKUX Tell C MPUMEHEHUEM (OpMYIT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH: CHMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CAMMETPUU (PUTYPHI;

CBOOOTHO OTNEPUPOBAThH MOHITUSMH, COOTBETCTBYIOIUMH BEKTOPAM U KOOpPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJHSATH ICHCTBUS HAJl BEKTOPaMU;

pemaTh 3aJa4d Ha J0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaxOXJICHHUE
FEOMETPUYECKUX  BEIMYWH, TIPUMEHSS W3BECTHBIE METOIbl TMPH  PEHICHUH
MaTeMaTHYECKUX 3a7a4 MOBBIIICHHOTO U BEICOKOTO YPOBHSI CIIOKHOCTH;

MPUMEHSTh MIPOCTEHIIIIE MTPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPY PEUICHUU CTEPEOMETPHUECKUX 3a]1aY;

U3BIIEKATh, TPEOOPA30BHIBATH U UHTEPIPETUPOBATH MH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MpenCTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

MPUMEHSITH MTOJIyYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH M aHAJM3UPOBAThH PeabHbIC
CUTyallud, TPUMEHATh W3YYCHHBIC TIOHATHS B TIPOIECCe IMOMCKA PEHICHUs
MaTeMaTHYeCKu c(HOpMyITUPOBAHHON MPOOJIEMBI, MOJCINPOBATh PEabHBIC CHTYaIlHU
Ha $S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSCHHBIE MOJAEIU C HCIOJIb30BaHHEM
TEOMETPHUYECKUX MTOHITHH U TEOPEM, armapaTa areopbl, peniatb MpakTHIECKUe 3a/1a4H,
CBSI3aHHBIC C HAX0XK/ICHHEM T€OMETPHUECKUX BEIIMYHH;

UMETH MPEACTABICHUS 00 OCHOBHBIX dTanaxX pa3BUTHUS TEOMETPUH KaK COCTABHOU 4acTh
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0yJaromuiicst HayquTCs:

CBOOOJTHO OTIEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C IIWJIMHAPUICCKON, KOHMUECKOW U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;

OTIEPHPOBATH TIOHATHSIMHU, CBSI3aHHBIMH C TEJIAaMH BpAILECHHs: HWJIHHIPOM, KOHYCOM,
cdepoii u mapowm;



pacro3HaBaTh Tena BpameHus (LUINHIP, KOHYC, chepa U map) U 0OBSICHATH CIOCOOBI
HOJTYYCHHS TEJl BPAICHUS;

KJIacCH(PHUIMPOBATH B3aMMHOE PACIIONOKEHUE CPEPhI U MIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHHs, OOBEMBI U
IUTOIIa I TTOBEPXHOCTEH MHOTOTPAaHHHWKOB M TEJ BPAILICHUS, TEOMETPUYECKUX Tel C
npuMeHeHueM Gopmyi;

CBOOO/IHO OTMEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOMHALMSMH TEJl BPAIICHHUS U
MHOTOT'PaHHHKOB: MHOTOTPaHHUK, BIMCAHHBINA B chepy M OMHCAHHBIA OKOJIO Cepsl,
cdepa, BicaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIYUCIISAITH COOTHOLICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOJTOOHBIX
TeI;

n300pakaTh HU3y4yaemble (UTYpbI, BBIMOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEI
BpaIIICHUS,

U3BJICKATh, UHTEPIPETUPOBATD U TPEOOPa30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U PUCYHKAX;

CBOOO/IHO OTIEPHUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT;

pemaTh TEOMETPHYECKHE 33Jaydl Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUI OT TOYKH J0 IJIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO METO/Ia ITPH PEIICHHUH;

CBOOOTHO OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C JIBUKEHUEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBINOJIHATh HM300paXCHUsT MHOTOIPAaHHMKOB M TEJ BpAIICHUS INPU MapajuieIbHOM
nepeHoce, eHTPAIBHONH CHMMETPHH, 3€PKaJbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT
npsSMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYCHNSI MHOTOTPAHHUKOB 1 TEJ BPAIICHUS: CCUCHNS IMIMHApPA (TTapauIeIbHO
U MIEPIICHUKYIISIPHO OCH), CEUEHUS KOHYca (TapajuieIbHbIe OCHOBAaHHUIO U IIPOXOIAIINE
yepes3 BEpLIMHY), CEUEHUS 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHUS CEYCHMIA: METOJ CIIEJ0B, METOJ| BHYTPEHHETO
IPOCKTHUPOBAHUS, METOJI TIEpEHOCA CEKYILEH MTOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKACHHUS;

NPUMEHATh TEOMETpHUYecKHe (aKThl JUIS PEIICHHS CTEePEOMETPHYECKHX 3ajad,
IPEIOIaraloIluX HECKOJIBKO IIAaroB PEUIeHUs, €CIIM yCIOBUs MPUMEHEHHS 3a/1aHbl B
SIBHOW M HESIBHOM (opme;

pemaTh 3aJa4d Ha JO0Ka3aTeJbCTBO MAaTEeMAaTHUYECKUX OTHOIICHWH M HaxXOXJIECHHUE
TeOMETPUYECKUX BEITNYNH;

IPUMEHSATH POTPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
PEILICHNH CTePEOMETPUYECKUX 3a/aY;

NPUMEHATHh TMOJIyYCHHbIE 3HAHHWA Ha TMPaKTHKE: CpPaBHHUBATh, AaHAJIM3UPOBATh U
OLICHUBATh PEATbHBIC CUTYAIlH, IPUMEHSITh N3YUYCHHBIC TOHATHUS, TEOPEMBI, CBOHCTBA
B Ipolecce TOUCKAa pELICHUSs MaTeMaTH4eCKu C(HOPMYIHUPOBAHHON NPOOIEMBI,
MOJIEIUPOBATh pealibHbIE CUTYallMU Ha S3bIKE T€OMETPUH, HCCIIE0BATh TIOCTPOCHHBIE



MOJIEJM C UCIOJB30BAaHUEM I'€OMETPUUYECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pelaTh NpakTU4YECKHUE 3a/1a4M, CBA3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BEJTUYNH;
UMETh MpeACTaBIECHUS 00 OCHOBHBIX Tanax pa3BUTHUS T€OMETPUH KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
DJIeKTPOHHbIE
Ne Konrpo  IIpaktuuec [lata
Tema ypoka uudgposbie
n/m Bcero  abHbIE KHe U3ydeHmust
o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
OcHoBHbIE TIpaBUIia H300paKEHUS HA
WCYHKE MJIOCKOCTH, MapajlIeTbHBIX _
1 prey P 1 0 0 02.09.2025 https://resh.edu.ru/subject/
IPSAMBIX (OTPE3KOB), CEPEIMHBI lesson/d756/
OTpe3Ka
[TonsiTst cTepeoMeTpun: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTRBO.
OcHoBHbIE TIpaBUiia H300paKEHUS HA _
2 P P 1 0 0 03.09.2025 https://resh.edu.ru/subject/
PHUCYHKE MJIOCKOCTH, MapalieTbHBIX lesson/4756/
IPSAMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka
[HonsTusa: nepecekaromumecs .
3 0CKOC epeceKaroImec a 1 0 0 05.09.2025 hitps: reshedi.usubject
1) TH, T uecs mpsMast .09.
p t p lesson/4756/
U TUIOCKOCTb; TMOTYIIPOCTPAHCTBO
http://metodisty.ru/m/files
i taci 1
[TonsTust: mepecexkarouecs /V1§W/Prezen ?Cwa__—dkvi—s
Ozdaniya motivacii (Y
4 MIJIOCKOCTH, MEPECEKAOLINECS MpsiMast 1 0 0 09.09.2025 me — —
1 ILTIOCKOCTE,; TOTYHPOCTPAHCTBO izobrazhenie prostanstven
nyh_figur na_ploskosti



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
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https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
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http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti

MHororpaHHHuKH, H300paskeHue

http://metodisty.ru/m/files
/view/prezentaciya dlya s
ozdaniya motivacii k te

5 IPOCTEHIINX NPOCTPAHCTBEHHBIX 10.09.2025 me
(uryp, HecymMeCTBYIOMUX 00HEKTOB izobrazhenie prostanstven
nyh_figur na_ploskosti
MHororpaHHuKH, H300pakeHne
6 MIPOCTEUIINX IPOCTPAHCTBEHHBIX 12.09.2025
¢buryp, HeCyIeCTBYIOIHUX 00BEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
7 PEONETP P 16.09.2025
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TICPBbIC
8 PEOMETP P 17.09.2025
CJIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE htFp:/ L metodlsty:m/ m/files
/view/prezentaciya_dlya s
cnenctBus U3 HuX. CocoObl 3a1aHUs dan ivaci k to
. ozdaniya_motivacii_k_te
9 IPSIMBIX U IIJIOCKOCTEHN B 19.09.2025 e - -
HpOCTpaHCTBfE. O0603HauEHUS IPSAMBIX izobrazhenie prostanstven
1 ITOCKOCTCH nyh_figur na ploskosti
N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
10 NepPECEYEHUS MOTYUEHHBIX 23.09.2025
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU
N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a U IPU3MbI, KOTOPBIC TPOXOJISAT bip: geumetry20f0.nar
11 4 p 7 p p 24.09.2025 d.ru/Lessons/10-
yepes ux péopa. Mzobpaxenue
11/3b.pptx

MEpeCCUYCHUS MOJTYUCHHBIX
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IJIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LIBETAMH

N3ob6pakenue ceueHnit mupamMmuIbl,
KyOa ¥ MPU3MBbI, KOTOPbIE TIPOXOIAT
yepes ux péopa. Mzobpaxenue

http://geometry2006.naro

12 MePECEUCHUS TTOTYUECHHBIX 26.09.2025 d.ru/Lessons/10-
nnockocTeil. Packpammpanue 11/3b.pptx
MOCTPOCHHBIX CEUEHUN Pa3HBIMU
[BETaMU
N3o6paskeHue ceueHnit mupamMmuIsl,

Ky0a 1 mpHU3MBbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue

13 MEePECEUCHUS MTOTYUYECHHBIX 30.09.2025
IJI0CKOCcTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU
Merton cnenoB 1yl TOCTPOEHUS hitp://geometry2006.naro

14 N 01.10.2025 d.ru/Lessons/10-
cedeHui 11/3a.pptx
Merton cieoB Uil MOCTPOSHUS http://geometry2006.naro

15 cedeHunii. CBOMCTBa nepecedeHnit 03.10.2025 d.ru/Lessons/10-
IPAMBIX U IIIOCKOCTEN 11/3a.pptx
Merton cieoB isl MIOCTPOSHUS

16 ceueHuii. CBOMCTBA MEpECEUCHUI 07.10.2025
MPSAMBIX U TIIOCKOCTEH
ITocTpoeHue ceueHnii B nupaMue, bitp: geumetry20f.nary

17 08.10.2025 d.ru/Lessons/10-

KyOe o Tpém ToukaM Ha pEOpax.

11/3a.pptx
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Cozianue BBIHOCHBIX YEpPTEXEN U
3aIKCh IIAroB MOCTPOCHUS

ITocTpoeHue ceueHnii B nupaMue,
KyOe 1o TpéMm ToukaM Ha pEOpax.

18 . 10.10.2025
Coztanue BBIHOCHBIX YepTEKEN U
3alUCh 1IaroB MOCTPOCHUS
[TocTpoeHue ceueHuii B nupamue,
KyOe 1o TpéMm ToukaM Ha pEOpax.
19 YO 1O TpEN TOTIKAN Ha PEbPax 14.10.2025
Cozianue BBIHOCHBIX YepTEKEN U
3alUCh 1IaroB MOCTPOCHUS
ITocTpoeHue ceueHuii B nupamue,
«VGe 110 ThEM TOUKAM Ha hE6DAX http://geometry2006.naro
20 Cy P pebp . 15.10.2025 d.ru/Lessons/10-
03/]JaHUE BBIHOCHBIX YepTEKEH 1 11/14d.ppix
3alUCh 1IaroB MOCTPOCHUS
IToBTOpeHue mianumerpun: Teopema http://geometry2006.naro
21 O IIPONOPLHUOHAIBHBIX OTPE3KAX. 17.10.2025 d.ru/Lessons/10-
[Tomo6Ke TPEyroabLHUKOB 11/14d.pptx
IToBTOpeHue mianumerpun: Teopema
Menenasi. PacueTsl B ceueHHUsIX Ha
22 BBIHOCHBIX 4yepTexax. Mcropus 21.10.2025
pa3BUTHS ITIAHUMETPUH U
CTEpPEOMETPUU
KonTtponpHas padora " AKCHOMBI hitp://geometry2006.naro
23 P pC " 22.10.2025 d.ru/Lessons/10-
crepeomerpun. CeueHust 11/14d.optx
B3aumHoe pacnonoxeHue npsmMbIx B
24 npocTtpaHcTBe. CKpelrBaronmecs 24.10.2025

npsmele. [Ipu3Haky ckpelmuBarOmuxcs
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npsaMmeix. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IUHCTBEHHOCTH IIPSIMOM
NapaJuyIeIbHOM TaHHOU IIPSIMOH,
IIPOXOMSIIEH Yepe3 TOUKY

http://geometry2006.naro

25 . 05.11.2025 d.ru/Lessons/10-

HpOCT[\)’aHCTBa 1:1 HE JIeXKallel Ha 11/3¢.0ptx

JlaHHOU mpsimoit. JlemMma o

[IEPECEUECHUH NapATIIEIbHBIX IMPSIMBIX

MJIOCKOCTBIO

[TapamienbHOCTB TpEX MPSIMBIX.

Teopema o Tp€x mapajuienbHbIX hitp://geometry2006.naro
26 P pex Tiap 07.11.2025 d.ru/Lessons/10-

npsMbIX. Teopema o

11/3c.pptx

CKPELIMBAIOIIMNXCS MPAMBIX

[TapanienbHOE TPOEKTUPOBAHHUE.

OcHOBHbIE CBOICTBA apaJJIEILHOTO http://geometry2006.naro
27 npoekTupoBanus. M3o0paxenue 11.11.2025 d.ru/Lessons/10-

pa3HbIX GUTYp B MTapaUIeIbHON 11/3¢c.pptx

MIPOEKIUU

IlentpanbpHas mpoekuus. Yroi ¢ http://geometry2006.naro
28 COHANpPaBJICHHBIMU CTOPOHAMH. YTOII 12.11.2025 d.ru/Lessons/10-

MEXIY TPSIMBIMUA 11/3c.pptx

3amauun Ha JOKA3aTeNbCTBO U

UCCJIeI0BAHNE, CBSI3aHHbBIE C
29 8 14.11.2025

pacIONIOKEHUEM MPSMBIX B

MPOCTPAHCTBE

[ToHATHS: mapauIeIbHOCTD PSAMON U
30 IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak 18.11.2025

[apaJuIeIbHOCTH NPSIMOU U
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mwrockoctu. CBOMCTBA
NapauIeILHOCTH MPSIMOU U TUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBS3aHHBIC C [1APAJUICIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

19.11.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx

32

ITocTpoenue ceueHus, NPOXOAALIETO
yepes JaHHYIO IPSIMYIO Ha 4epTexe U
[apaJuIEIIbHOTO APYTrOM IMPsIMOMA.
Pacuér oTHOLIECHNI

21.11.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx

33

[TapannensHas npoekuus,
IIPUMEHEHHUE JUIs [IOCTPOCHUS CEUCHUM
KyOa u napasuienenunena. CoiicTaa
napajiejicnmIcaa U mMpu3mMbl

25.11.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx

34

[TapannensHble ockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

26.11.2025

35

Teopema o0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJISKAITYIO JaHHON MIIOCKOCTH
Y CIEJCTBHS U3 HEE

28.11.2025

36

CBolicTBa napauieIbHBIX ITOCKOCTEH:
0 MapaJlIeIbHOCTH MPSMBIX
nepecedeHus Mpyu NepecedeHnt IByX
napajulebHbIX MIIOCKOCTEN TPEThEU

02.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx

37

CBolicTBa napajuleabHbIX INIOCKOCTEN:
00 oTpe3Kax napajjieabHbIX MPSIMBbIX,
3aKJIIOUEHHBIX MEXKIY

03.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/2.pptx
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napajuieIbHbIMU TUIOCKOCTSIMH; O
nepecedeHny MpsMont ¢ AByMs
napauieIbHBIMU MJIOCKOCTSIMU

38

[ToBropenue: Teopema Iugaropa na
IUIOCKOCTH

05.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/2.pptx

39

IToBTOpPEHME: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/2.pptx

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napasuiesenumnena

10.12.2025

41

Brruncnenue 1IMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeuIe1e

12.12.2025

42

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipu3nak
NEPHEHIUKYJISIPHOCTU IIPSIMOHN U
MJIOCKOCTH

16.12.2025

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
MJIOCKOCTH

17.12.2025

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOMH,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHANKYIIPHON K
MJIOCKOCTH

19.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/2.pptx

45

[110cKOCTH U IEPIEHAUKYIISIPHBIE UM
IpsiMble B MHOTOTpaHHHUKAX

23.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx

46

[ImockocTH ¥ NePHEeHIUKYIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

24.12.2025

http://geometry2006.naro
d.ru/Lessons/10-11/1.pptx
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[leprieHAUKYmAp ¥ HAKIIOHHAS.

http://geometry2006.naro

47 [TocTpoenue nepneHAUKyIsIpa U3 26.12.2025 d.ru/Lessons/10-11/1.pptx
TOYKHU Ha MPSIMYIO
[leprieHAUKYmAp ¥ HAKIIOHHAS. _
48 I " 30.12.2025 https://resh.edu.ru/subject/
OCTPOCHHE NEPIICHANKYIISApA U3 12, lesson/4912/
TOYKH Ha TIPSIMYIO
49 Teopema o0 TpEX mepHeHIUKYIApax 13.01.2026 https://resh.edu.ru/subject/
(mpsimast 1 oGpartHast) lesson/4912/
50 Teopema o0 TpEX mepHeHIUKYIApax 14.01.2026 https://resh.edu.ru/subject/
(npsimast u oOpaTHast) lesson/4912/
ttp://metodisty.ru/m/file
51 YT0a MeKIYy CKPEIIMBAIOITHMHUCS 16.01.2026 s/vie'w/zadachi”_na _post
TPSIMBIMH roenie_sechenii_mnogo
grannikov
ttp://metodisty.ru/m/file
[Touck neprneHuKyIIPHBIX TPSIMBIX C . )
s/view/zadachi_na_post
52 MOMOUIbIO NEPIIEHANKYIIIPHBIX 20.01.2026 . -
. roenie_sechenii_mnogo
TUIOCKOCTEH .
grannikov
ttp://metodisty.ru/m/file
/view/zadachi t
53 OpTOoroHanbHOE MPOEKTUPOBAHUE 21.01.2026 > Vle.w zacac 1“_na_pos
roenie_sechenii_mnogo
grannikov
[TocTpoenue cedeHuit kyoa, MPU3MBI,
54 MPaBUILHON MUPAMU/IBI C TOMOUIBIO 23.01.2026
OPTOrOHAJILHOM IIPOEKIUU
[TocTpoenue ceueHuit kyoa, MPU3MBI, httos:/resh.edu.ru/subiect/
55 MPABWJILHOM MUPaMUJIBI C ITOMOIIBIO 27.01.2026 PB.LAEES 1. ECLL I SIDIEE

OPTOTOHAJILHOW MPOEKIUU

lesson/4912/
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56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJNIBHO II0cKocTH. [ImockocTu
CUMMETpPUI B MHOTOI'paHHHUKaX

28.01.2026

57

[Ipu3Hak nepnesauKyJISpHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
CUMMETpUU

30.01.2026

https://resh.edu.ru/subject/
lesson/4912/

58

[IpaBuiibHBIE MHOTOTPaHHUKH. Pacuér
paccTOSTHUN OT TOYKHU JI0 TUIOCKOCTH

03.02.2026

https://resh.edu.ru/subject/
lesson/4912/

59

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

04.02.2026

60

CriocoObI ONyCTUTD MEPIIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH 110
napasuieIbHON MPSAMON

06.02.2026

https://resh.edu.ru/subject/
lesson/4912/

61

CnBur no HenapamieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

10.02.2026

62

KoHnTtponbHas padota "B3anmuoe
pacmosoKeHue NPSIMbIX U TJIOCKOCTEH
B MpocTpaHcTBe"

11.02.2026

63

[ToBTOpEHUE: YrOa MEKIAY MPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

13.02.2026

https://resh.edu.ru/subject/
lesson/4912/

64

[ToBTOpEHME: Yyroy Mexay
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

17.02.2026

65

I'eomeTpuueckue MmeToabl
BBIYHCIICHUS YTJIa MKy NPSIMBIMU B
MHOTOIPaHHHUKAX

18.02.2026

https://resh.edu.ru/subject/
lesson/4912/
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JIByrpansslii yroa. CBOICTBO

66 . 20.02.2026
JIMHENHBIX YIJIOB ABYTPAHHOIO yria
[IepnieH qUKyISpHBIE IIIIOCKOCTH. http://geometry2006.naro
67 CBolicTBa B3aUMHO 24.02.2026 d.ru/Lessons/10-
NEPIEHIUKYIISPHBIX IUNIOCKOCTEN 11/14d.pptx
[Ipu3Hak nepneHANKyJIApHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOr
68 MEepPECeUCHHUs IBYX TIOCKOCTEN 25.02.2026
NepPHEHANKYISIPHBIX TPEThEH
IJIOCKOCTH
[IpsAMOyroibHBIN TapauieIenune]t; http://geometry2006.naro
69 Ky0; U3MepeHus, CBOMCTBa 27.02.2026 d.ru/Lessons/10-
IPSIMOYTOJIBHOTO MapajiIeNenuIiena 11/14d.pptx
Teopema o0 guaroHanu
70 MPSMOYTOJIBHOTO TapajuiesienuIeia u 03.03.2026
CIIEICTBHE U3 HEE
CrepeomeTpuyuecKkue 1 IpUKIaaHbIe http://geometry2006.naro
71 3aJIa4M, CBA3aHHBIC CO B3aUMHBIM 04.03.2026 d.ru/Lessons/10-
PacCIOIOKEHUEM MTPSAMBIX U IJIOCKOCTH 11/14d.pptx
IToBTOpEHUE: CKpEUIUBAIOILIMECS
72 IpsIMbIE, TAPAJIENbHBIE TUIOCKOCTH B 06.03.2026
CTaHIapTHBIX MHOI'OIPaHHUKAX
[Tapa mapanieabHbIX TIOCKOCTEN HA
CKpPELIUBAIOIIUXCS IPSIMBIX, http://geometry2006.naro
73 paccTosiHue Mexay 10.03.2026 d.ru/Lessons/10-
CKPEIMBAIOIIMMHKCS IPSIMBIMH B 11/15b.pptx

IMPOCTBIX CUTYyalIUAX
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Paccrosnaue oT TOUKH J0 IINIOCKOCTH,

74 - 11.03.2026
paccTosiHUe OT MPSIMOM JI0 MIIOCKOCTH
Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS TPSIMBIMHU C bitp:“geometry2006.naro
75 pett = p . 13.03.2026 d.ru/Lessons/10-
MOMOILbIO IEPIEHAUKYIISIPHON 11/15b.00tx
MJIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
76 TpeXrpaHHbIX yriaoB. Teopema 17.03.2026
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO YIJIa
DneMeHTHI ChepUIECKO TeOMETPHH: hitp://geometry2006.naro
77 P pH: 18.03.2026 d.ru/Lessons/10-
reoJIe3nYecKue JIMHUU Ha 3emiie
11/15b.pptx
3 KOHTpOHbH?vl'SI pabota "Yrisl U 20.03.2026
paccrostHus
CHCTeMATH3 AL SHAHML http://geometry2006.naro
79 ; B . 24.03.2026 d.ru/Lessons/10-
MHoOrorpaHHuK U €ro 3JeMEeHTbI
11/15¢.pptx
http://geometry2006.naro
IT .B .
80 HHpaMHHa FARL THPAaMHA 25.03.2026 d.ru/Lessons/10-
paBuiIbHAs MUpaMUAA 11/15c.00tx
Monsma. TTosMast i HAKIOHHAS http://geometry2006.naro
81 PrSNa. Hp 27.03.2026 d.ru/Lessons/10-
npusmsbl. [IpaBunbHas npusma 11/15¢.ppix
[Ipsamoii napauienenunes, http://geometry2006.naro
82 MPSMOYTOJIbHBIN NapajuieNIenune/I, 07.04.2026 d.ru/Lessons/10-
Ky6 11/15d.pptx
Brinyksneie MHOTOrpaHHuku. Teopema bitp:‘geometry2006.naro
83 Y P St 08.04.2026 d.ru/Lessons/10-

Ditnepa

11/15d.pptx
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

7

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO oﬁmero OﬁpaBOBaHI/IH

I'eomerpus

7.1

OnepupoBath MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTh

7.2

[IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PELICHUU
TeOMETPUUYECKUX 3a1a4

7.3

OnepupoBaTh MOHATUSAMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTh B3aMMHOE pacroiOKEHUE MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JBYTPaHHBIN yroJl, TpaHU ABYTPAHHOIO yIJa,
peOpo ABYrpaHHOTO yria, TMHEHHBIM YToJl IBYTPaHHOTO YyIiia, TpaaycHas
Mepa IBYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKJIbIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK

7.7

Pacrmio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHUKOB (TIHpammuja, TpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeenume;], Ky0)

7.8

KnaccudunupoBaTb ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHUS  JJIS
Kkinaccupukanuy  (BBIMYKIBIE W HEBBITYKJIblE  MHOTOIPAaHHUKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, MMpAMBIC n HAaKJIOHHBIC IMPU3MBI,
napaieIeTunebl)

7.9

OnepupoBatb MTOHATUSIMH: ceKymas IIJIOCKOCTB, cedyeHue
MHOT'OI'PAHHUKOB

7.10

OOBSICHATH  MPUHLMIIBI  [OCTPOCHHMS]  CEYEHMH  MHOTOTPaHHHKOB,
UCIIOJIB3YSI METOJ] CIE/I0B

7.11

Ctpouth ce4eHHs] MHOTOTPAHHUKOB METOJOM CJICJIOB, BBIMOTHSITH
(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaXOXKACHHE TCOMETPHUECKUX BEIMYUH 1O oOpas3iam
WM aJropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl TP
peUIeHUN CTaHJApTHBIX MaTEMaTHYECKUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIY NIBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemarn 3ala4i Ha HAXOXKIACHUC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM
HUJIn aJiropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOJbI IIpU




pEUIEHUN CTAHAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCIICHHE YTJIOB
MEXJly CKPEIIMBAIOIIKUMHUCSA TPSMBIMH, MEXKIY MPSAMOM M IUIOCKOCTHIO,
MEXy TJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Bobruucnare 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuia) ¢ MPUMEHEHUEM (HOPMYIT, BBIYUCIATH COOTHOLICHUS

7.14 MEXIY IUIOIAAIMU MOBEPXHOCTEH, 00BéMamu IOOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSIMU: CHUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUU (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTypax, NPEICTABICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPENOJaralluX HECKOJIbKO IIaroB pEIICHHS, €CIU YCIOBHS
MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme
718 IIpuMeHATH MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOIUTE MpUMEPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
' JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTYallu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuyecku  cHOpMynHpOBaHHOW  MpOOJEMBbI,  MOJEIHUPOBATH
7.20 peaJbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPHH, HMCCIIENOBAaTh MOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpEM, ammnapara
anreOphl, peliaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH
11 KITACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: WIHHIPHYECKAs MOBEPXHOCTH, 00pa3yIoIIHe
6.1 UUJTUHAPUYECKOW MOBEPXHOCTH, IWJIMHIAP, KOHMYECKAash MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYYCHHSI TEJT BpAIlCHUS
6.4 KrnaccudunupoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH




6.5

OnepupoBaTh TMOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS, IAPOBOW CEKTOP

6.6

Boeruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TeNm BpalleHus,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy Hu
OTNMCAaHHBIN 0KO0JIO chepsl, cepa, BMCaHHAS B MHOTOIPAaHHUK WJIH TEJO
BpalleHus

6.8

BBIYHCIATE COOTHOMIEHUS MEXKTY TUTOIIAIIMU IIOBEPXHOCTEH M 00bEMaMHU
IMOOOOHBIX TEI

6.9

N3obpaxaTh u3ydaemble (UTYpHI OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUCHHS TeI
BpaLICHUS

6.11

W3Bnekatb, UHTEPIPETHPOBATH M MPEoOpa3oBbIBaTH HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTrexax U pUCyHKaxX

6.12

[IpumensTh reomerpudeckue (HaKThl Ul PEUICHUS CTEPEOMETPUUECKUX
3a[a4, IPEINOJIAraloIluX HECKOJBKO INAroB PEIIEHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JICHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHUSI BEKTOpPAa Ha YHCIIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH paBUIIO Napaslieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMH: AEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXAY BEKTOpPaMH, CKaJIPHOE IIPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxomuTe cymMMy BEKTOPOB U NPOM3BEACHHE BEKTOpAa HAa YHUCIO, YIOJ
MEXy BEKTOPAMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPIUHAT

6.19

Pemate HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3aJaY HAa TPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MATEMAaTHYCCKHX OTHOIIICHUH U
HaXOXXIACHUC TCOMCTPUYCCKUX BCIMYUH I10 06pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu peHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4




6.21

[IpuMeHATH MNpoOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOaUTE TIpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh pealibHbIC
CUTYallUu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTuyecku  cHOopMynHpOBaHHOW  MpOOJEMBbI,  MOJEIUPOBATH
peaibHble CUTYyallud Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, ammnapara
anreOphl, peuiaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTrpus

7.1

OcHoBHblE TOHATHA cTepeomMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonaTHE 06 aKCMOMATHYECKOM MIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN
U CJIIECTBUS U3 HUX

7.2

B3aumHoe  pacrnosnokeHue OpsMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiecss mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTENl B IPOCTPAHCTBE: MapajlielbHbIE IpsAMBIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, IMAPALUIEIBHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaliesibHbIE TIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
mockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IIOCKOCTH: TETPadap,
KyO, mapaJuiesienumnes, NoCTPOCHUEe CeUeHUn

7.3

[lepneHUKYIAPHOCTE MPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIE IpPSAMbIE B
MPOCTPAHCTBE, MPSIMbIE TapajuiebHbIe U NEPIEHANKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH NPAMOU U TIJIOCKOCTH, TEOPEMA O MPSAMON NEPHEHAUKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YOI MEXAY IPSMOU U TIIOCKOCTHIO, IBYTPaHHbBIN
YTOJI, TUHEHHBIN yroJ1 IByrpaHHoro yria. [lepnenaukynsip v HakJIOHHbIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 IIIOCKOCTH, TPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYIApHOCTD IIIIOCKOCTEN: PU3HAK NEPIECHANKYJIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHauKyIspax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS NPHU3MBI, IpsMas U HAKIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroiabHbIN Mapaiesienume]
u ero coiictea. [Iupamuaa: n-yroyipHas nupaMmuja, TpaHd U OCHOBaHHME MUPAMUBI,
OOKOBast M IOJIHAS MMOBEPXHOCTb MHPAMHJIBI, MPABHJIbHAS U yCeuEHHAs MUpaMHJA.
OneMeHTbl npu3Mbl W nHUpaMuibl. [IpaBuibHBIE MHOTOTpaHHUKH: IOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA, MpPaBWIbHAs IpPU3Ma M NpaBUIbHAs NHPAMUJA,
MpaBWIbHAS TPEYroJibHas MUpaMuja U NMpaBUIbHBIN TeTpadap, KyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPaHHUKAX: OKTAdJp, JOAEKa’aAp M HKocayapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSAMOH, MJIOCKOCTH.
DjeMeHThl CHUMMETPUM B  MNUpaMHAax, Mapajulefienunenax, IMpaBUIIbHbBIX
MHOTOTpaHHUKAX

7.6

Bbruucrnienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriuel. I[lnomansb
OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTHM NPSAMOM TNPU3MBI, IUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBUWIBHOW NHpPaMUIbL, TeopemMa O IUIOIIaau
yceu€HHou mupamuabl. [lonstae 06 00béMe. O0BEM TUPaMUIBI, TTPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMHA TOBEPXHOCTCH,
00bEMaMU ITOIOOHBIX TENT

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoine MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTU. LlmHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIAIb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckass mnoBepxHOCTh, 0Opa3yollde KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTH. KOHyC: ocCHOBaHME U BeplnHa, 00pa3yromas
1 OCb, TUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
U BbICOTa, OCHOBAHUSI U OOKOBAs MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, IIIOMAAb MOBEpXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstre 06 06nEme. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM LWIMHIpA,
konyca. O0bEM mapa u rionaab chepsl

6.7

[TomoOuple Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIy  IUIOMIASIMU
MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUsS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexTtop Ha miockocT U B mpocTpaHcTBe. CllOKEeHHE M BBIYUTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha yucio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mapamnenenumnena. Pemenue 3amay, CBA3aHHBIX €
MPUMEHEHUEM TTPaBUJI JEUCTBUN C BEKTOPaAMHU

6.10

[IpsiMmoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaThl BeEKTOpA.
[Ipocrelimne 3amaun B KOOpAMHATaX. YToJ MeExXAy BekTopamu. CkalsspHOE
MIPOM3BE/ICHNE BEKTOPOB. BbIuncieHue yrioB MeXAy NPSIMBIMH U TUIOCKOCTSIMH.
KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICACTBHE, CBOICTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
IPOBOIUTH JOKa3aTeNbHbIE pPACCYXACHUS TMpH pelICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN
ammapar i ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OTIepUpOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HAaTypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTENeHb C  JICHCTBUTENbHBIM
HOKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ol1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3IMYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS; yYMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MNMOHATHUAMH: IIOCICAOBATCIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIEI0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeThb MPOHM3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM; NPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 1 3a]a4 U3 pa3IU4HbIX 00J1acTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
HNEPUOTUYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas NpOU3BOAHAs (PYHKINHU, TEOMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, TNEepBOOOpa3Has, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  MPOU3BOAHBIE CYMMBI, TPOU3BEIEHHs, YaCTHOTO H
KOMITO3UIMHN (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIEIOBAaHHUS (YHKIHI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKy MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYeCKOTro
aHanmu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWITYYIIEero
pelieHnsl B MPHUKIAAHBIX, B TOM YHCIIE COIMUAIBHO-SKOHOMHYECKHUX H

buznuecKuX 3a7a4ax; HAXOAUTh MJIOMAAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaisa; MpuBOAUTH INPUMEPbI MATEMATHYCCKOI'O MOJACIIMPOBAHUSA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIMA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢yHKUIMU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTPOUTHh TpaduKH HM3yYECHHBIX (PYHKIUH, BBITOIHATH MPEOOpa3OBaHH
rpaduKoB PYHKIUH, UCIIOIB30BaTh IpadUKHU JJIS U3yUSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 U3 JAPYTUX YYEOHBIX MPEAMETOB U
3a[a4 U3 peajbHOM KU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXIY
BEJINYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlayH, MCCIIEOBAaTh MOJYYEHHOE pEIIeHUuE U
OLICHMBATh IPaBAONOJ00HOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pea’bHble CUTYalluUd HA SA3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M UX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCJEIOBATh TMOCTPOCHHBIE MOJENM C MCIOJb30BAaHMEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apumeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, IPEACTABICHHYIO B TA0IHIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA pPEANbHBIX MPOIIECCOB U SIBICHUI; TPEIICTABIISTh
uHpOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadudecKuxX
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKU NCCIIET0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOJAOB; MPUMEHSIThH
bopMyIbI CIIOKEHUST U YMHOXKEHHUsS BEPOATHOCTEH, (HOpPMYITy MOTHOM
BeposTHOCTH, popMyny bepHymm, komOuHaTopHbIe (PaKThI U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydailHasi BeJNWYMHA, pacHpeleleHne BEepOsITHOCTEH,
MaTEeMaTUYeCKOe OXXHJIAHHWE, JUCIEPCUsi W CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeJIMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO ¥ HOPMAJBHOTO paclpeleieHu;
YMEHHME HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paclpeneiaeHuil s
pelleHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX 4YHCEl,
METOJIbl BBIOOPOUHBIX HMCCIEIOBAaHUN; YMEHHE MIPHUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETAaHWH, YMCIO MepecTaHoOBOK; OmHOM HprOTOHA; ymeHUe
IPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIIsl pEIICHUS 3a/]1a4;
OIICHUBATh BEpPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 HHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS MpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad U3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TOMOIIBIO T'€OMETPUUYECKUX HOHSTHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaienenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
TIOBEPXHOCTH TMHPAMHUIbI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, THPpaMUAbI, IPU3MbI, HUWIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAlCHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (HUTYP, CAMOCTOSATEIBHO
bopMynupoBaTh ONMpeAeIeHUsI U3y4yaeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBHIBATH WIIH
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukanuio ¢uryp 1o
pa3MYHBIM TPU3HAKAM, BBIMOJIHATE HEOOXOIUMBIE JIOTIOJHUTEIIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO0O0HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOIH30BATh T'€OMETPUYECKUE OTHOIICHHS
IIpu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TIPH PEUISHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cdephl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOI'O IHapajliCiiCrvieaa, IMmUupaMu/ibl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXKeHHe BeKkTopa Mo Oasucy,
CKaJISIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMHU; YMEHHE HUCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO.
JUISL pElIeHHWs TEeOMETPUYECKMX 3aJad M 3a7ad JpYruxX Y4eOHBIX

MIPEIMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE U JIECSATHYHBIE ApOOM, MPOIECHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yuciaamMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIOMsS C HATypaJbHBIM M II€JbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKkas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOoblero 1 HAaMMEHbIIETo 3HaYeHUs GYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

* Maremaruka. ['eometpust; 10 kiacc. yrinyoneHHoe ooyuenne Mepsisik AT,
Homuposckuii [[.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO6111eCcTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe obmiecTBo «M31arenscTBo
«IIpoceemenue»

» Marematuka. 'eomerpusi: 10-11e kimacchl: 6a30BbIi ypOBEHB: yueOHUK; 14-¢
u3nanue, nepepadborannoe, 10-11 knace/ Aranacsan JI.C., byryzos B.®D.,
Kanomues C.b. u ap., AkuuonepHoe ooiectBo «3natenscTBo

«HpOCBCHICHI/IC»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

N3yuenue reomerpuu B 10-11 kitaccax: METOAMYECKUE PEKOMEHIAINY © KH.
s yaurens / C.M. Caaxksia, B.® byty3os u ap. — M.: IIpocsenienue,2004-
2008

AU Menusak KontponsHbie 1 ipoBepoyYHbIe pabOTHI O reomeTpun 7-11
kiaccel: MockBa «/Ipoda»,1996 r

['eometpust 10-11/Junaktruecknii Matepuan mo crepeomeopun./ I'.1.
KoBanéra — Bosrorpan, «Yuutens»,2007

CyronsieB I.M. I'eometpus 10 kiacc. Tectsl B 2-X yactsax — Capartos:

JInnein,2010



B.A. Sposenko Iloypounsie pa3paboTKH MO TEOMETPUH K YIeOHOMY

koMmiuiekty JI.C. AtanacsiHa u zip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

MunuctepctBo oopazoBanus PO. - Pexxum noctyna : http://www.informika.ru;
http://www.ed.gov.ru; http://www.edu.ru

TectupoBanue online: 5-11 kiaccel.-Pexxum nocryna :
http://www.kokch.kts.ru/cdo

[lenaroruyeckas Mactepckasi, ypoku B lHTepHeT u MHOrO€ Ipyroe. - Pexum
noctyna : http:// teacher.fio.ru

Enunas komtekius nudpoBbIx 00pa30BaTeIbHBIX PECYPCOB MO MAaTEMATHKE. -

Pexxum noctyna: http://school-collection.edu.ru/collection/.



