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HHOACHUTEJIBHAA 3AIIMCKA

['eomerpust saBnsieTcs 0MHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CpeIHEro 001iero oopa3zoBaHus, Tak
Kak o0ecreuynBaeT BO3MOKHOCTh M3Y4YEHHs TUCUUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH U
MpeIMETOB TyMaHUTapHOro 1uKia. [IocKoNbKy Jornyeckoe MbllieHHe, GOPMUPYEMOE MPU U3YUYECHUH
00y4aroIUMUCS TOHATUHHBIX OCHOB T€OMETPHUH, IIPH TOKA3aTEIHCTBE TEOPEM U OCTPOCHHUHU LETIOUKH
JIOTUYECKUX YTBEP)KIECHUN NPU PELIEHUH F€OMETPUUECKUX 33]a4, YMEHHUE BBIABUIATh U OIIPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONb3YKOTCA NPU PEIICHUH 337a4 €CTECTBEHHO-HAy4HOrO LHMKIA, B
YaCTHOCTH (PU3UUECKHX 3aJ1au.

Llens ocBoeHusi mporpammbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriIyOJNE€HHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CIIOCOOHOCTEH OOydYaromMXCsi TPH M3YYEHUH TEOMETPUH, Kak
cocTaBisIoONIel mpenMeTHOW ob6mactu «Marematuka U uH(pOpmaTtuka» uepe3 obecredeHue
BO3MOXXHOCTH TNPUOOPETEHHUS W UCIOJIb30BaHUS Oosiee TIyOOKHMX T€OMETPHUUECKUX 3HAHUN U
NeHCTBUM, crneuu@UUHBIX TE€OMETPUU, U HEOOXOJUMBIX JJI YCIELWHOro MNpo¢eCCHOHAIBHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[IpropuTeTHBIMU 3a/ladaMH Kypca T€OMETpPUHM Ha YriayOJIEHHOM YPOBHE, PAaCHIMPSIOIMIUMU H
YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

paciivpeHue MpeCTaBIECHUs O F€OMETPUM KaK YacTH MUPOBOH KyIbTYpbl U (OpMHpOBaHUE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TIPEACTaBICHHS O MPOCTPAHCTBEHHBIX (urypax Kak o0 BaKHEHUIINX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3y4daThb Pa3HBIE SBJIECHUS OKPYKAIOLIErO
MUpa, 3HaHHE MOHSITUWHOTO amnmapara 1o paszaeny «CtepeoMeTpus» yueOHOTo Kypca reOMEeTpuu;

(¢bopMHpOBaHHE YMEHHUS BJIaJIeTh OCHOBHBIMM MOHSATUSMHU O MPOCTPAHCTBEHHBIX UTYpax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHHE TeopeM, (popMyn M yMeHHe MX NPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHNUs 3a/ay;

(dbopMUpOBaHME YMEHMsI paclo3HaBaTh Ha uYepTeXkax, MOJENSIX M B pealbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPaLIeHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIH;

(dbopMHpOBaHHE NMOHUMAaHMS BO3MOYKHOCTH AaKCHMOMAaTHYECKOIO IOCTPOEHHS MaTeMaTHYECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TIPH MTPOBEACHUH PaCCYKICHHIA;

(¢bopMHpOBaHHE YMEHUS BIaJE€Th METOAAMH JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHHS UX
MIPUMEHSITh, IPOBOJAUTH TOKA3aTeIbHbIE PACCYKIEHUS B XOJ€ PEUICHHs] CTEPEOMETPUUECKUX 3a7ad U
3ajad  C MPAKTUYECKHM coJepKaHueM, (OPMHUPOBAHME TMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpU OOOCHOBAHMM MAaTEMaTHUECKUX YTBEPXKICHUM M pOJIM aKCHUOMAaTHUKU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHHUIA;

pa3BUTHE U  COBEPUICHCTBOBAHME WHTEUIEKTYaJIbHBIX M  TBOPUYECKHX CIOCOOHOCTEH
o0yyJaroImuxcs, HO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUN, KpUTUIHOCTH MBILIUICHUS,
MHTEpPECa K N3Y4EHHUIO T€OMETPUH;

¢dbopmupoBanue  (GYHKIUMOHATBHOW TPAMOTHOCTH, pEJIEBAHTHOW TE€OMETpUHU:  YMEHUs
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUECKUX IMOHATHI, 0OOBEKTOB U 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CUTYallUsX W MPU U3YUYEHUH JIPYTUX YUYEOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOAEIUPOBAaHUS PEANBHBIX CHUTYyallui, HMCCIEAOBAaHUS IOCTPOECHHBIX MOJENEH,
WHTEPIPETALMH MOJYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpKATEIBHBIMH JIMHUSAMU ydeOHOoTO Kypca «['eomerpusi» B 10—11 kmaccax
aBisAoTcs:  «lIpsiMple M IIOCKOCTH B TIPOCTPAaHCTBE», «MHOrorpaHHuku», «Tena BpalieHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.



ChopmymupoBannoe Bo DPI'OC COO TtpebOoBaHHME «YMETh ONEPUPOBATH TMOHATHIMM,
pEJIeBaHTHBIMH T€OMETPHH Ha YriyOnéHHoM ypoBHe oOydenus B 10—11 kiraccax, OTHOCUTCSI KO BCEM
COZIep KaTeNIbHBIM JIMHUAM y4eOHOro Kypca, a (pOpMHpPOBAHUE JOTMYECKHX YMEHHUH pacrpenessercs
HE TOJBKO IO COAEpXaTelbHbIM JHUHHUSAM, HO U To rogam oOydenus. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaTaM ocBoeHus DenepanbHON paboueil Mmporpammsl,
pacripesieIéHHBIM 10 roJjaM 00Y4YeHHUsI, CTPYKTYPUPOBAHO TAaKUM 00Pa30M, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOMpOcaM  oOydaromyecs OOpallajnch HEOAHOKPATHO. OTO  IO3BOJISET
OpraHM30BaTh OBJIAJICHUE TIECOMETPUUYECKMMH TMOHSATHSMH W HaBbIKAMHM IIOCJIEIOBATEILHO U
MOCTYHaTeNbHO, C COONII0ICHUEM IIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKJIIOYATh B OOLIYIO
CHCTEMY TE€OMETPHUYECKUX MPEJCTaBICHUN OOYYaIOIMXCs, paciupss W yrayomsas e€, obOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3HU.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycrnoBuss s auddepeHnmanyu  00ydeHUs, TOCTPOCHUS  WHIMBUAYaJIbHBIX
00pa3oBaTEeNbHBIX MPOTPaMM, OOECHEUUTh YIIyOJIEHHOE HM3Y4YeHHE T'€OMETPUHM KaK COCTAaBIISIONICH
yueOHOoro npeaMeTa «MaremaTukay;

MOATOTOBUTh OOYYAIOUIMXCA K TMPOJOJDKEHUIO HU3YYEHHsS MaTeMaTHKU C Y4EToM BbIOOpa
Oynyuiet mpodeccun, obecredynBas MPEEMCTBEHHOCTh MEXIy OOmuM U mpodecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha m3ydenune yueOHoro kypca «I['eomerpusi» Ha yriyonénHoM ypoBae otBoautcst 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HeIeI0).



COJEPKAHUE OBbYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalIeabHbIe U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamnenbHOoe W LEHTpaJIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IIPOCTpaHCTBE. llapaynenbHOCTh IUNIOCKOCTEH: NapajlIesIbHbIE IIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAUICIbHBIE W IEPHEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYphl HA MJIOCKOCTb.
IlepneHuKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEUHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli M MHOrOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrompHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrojpHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS IapajulelICUIend, CHMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pas3IoXKEHUH BEKTOpa IO TpEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsT IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, cpepuueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka unnuHapa u konyca. CuMmmerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunanuu Ten BpalleHuss WU MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUSI.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KECHUH. Buabl NBM)KEHMI: INapajuleIbHBIN IEPEHOC, LEHTPAIbHAs CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHcKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COLUAIBHBIMU HWHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILLIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTHKEHUN HAYKH U JACSITEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIIOYasg  OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELIeHWH, pacCyKICHWH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puszuveckoe BocnuTaAHME:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HHTEPECcax 3/J0pPOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryyisipHas (u3nueckas aKTUBHOCTB),
¢buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYIOJIO0MS, HHTEPEC K Pa3IMuHbIM cdepam
npohecCuOHANBHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B pEIIEHUU
MPAKTUYECKHX 3a7a4 MaTeMaTHYeCKOIl HalpaBiIeHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
NI00aTbHOTO  XapakTepa  HAKOJIOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCIEICTBUI I OKPYKAIOIEN Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJISAITh M XapaKTEPU30BATh CYLIECTBEHHbIE NPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh M HNPeoOpa3oBHIBATh CYXICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIMI0, MPUBOAUTH MPHUMEPHl U KOHTPIIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTD MOJIYyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€PUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETA Ha BOIPOC U VIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3aJ1auu, BHICKA3bIBATh HMJCH, HAICJICHHBIE HA TOMCK PELICHUS, COMOCTABIATH CBOU
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3YIbTAaThl PEHICHUs 33a/a4d, DKCIIEPHUMEHTA, HCCIEAOBAaHUS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HX pPE3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HallJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHONH pabOThI IpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
OpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpuTepusM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

NPUMEHATh AaKCHOMBI CTEPEOMETPUH M CHEICTBHA W3 HHUX TPH pEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C yIJIaMH B HPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS JUIsl KITacCH(UKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUs] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMHU, BBIIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, HEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATh MPOCTEUIINE MPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPY PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TIPaKTUKE: CPAaBHUBAaTh W aHAIM3HUPOBATh
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX IOHATHH W TEOpeM, ammapaTra aiareOpbl, pemarb MPaKTHYEeCKUe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TIPE/ICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C WJIMHIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa u map) u 0ObICHITH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI JIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpallleHUs, OO0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (HOPMYIT;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIUMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYUCIIATh COOTHOIICHHSI MEXKIY TUIOMIAISIMHA ITOBEPXHOCTEH B 00bEMaMHU TOT0OHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEACTAaBICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiaTh TEeOMETPUYECKUE 3aJayd Ha BBIYHCICHUE VYIJOB MEXIY MPSAMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBHITIOJHATh M300paKeHHUS MHOTOTPAHHUKOB W TeNl BpallleHUs MPH MapaieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYISIPHO OCH), CEYCHHS KOHYca (MapauieIbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUUYECKUX BEIUYUH,

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce IIOMCKAa PEUICHUs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOJIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penIaTh NPaKTUIeCKUe 3aa4r, CBSI3aHHBIE C HAXOKACHHUEM TeOMETPHUCCKUX BEITHYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoubnbie IIpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 BBezeHue B cTepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/
2 BauMHoe pacriooAeHie pMBIX B 6 1 https://resh.edu.ru/subject/lesson/6133/
IIPOCTPAHCTBE
3 [MapaiienbHOCTh MPSMBIX U g https://resh.edu.ru/subject/lesson/6065/
IUIOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6129/
4 [epreHAUKYIAPHOCTD MPSIMBIX K 25 https://resh.edu.ru/subject/lesson/4724/
IUIOCKOCTEH B MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4748/
5 VYTJIBI U pacCTOSIHUS 16 https://resh.edu.ru/subject/lesson/6063/
6 MHoOrorpaHHUKH 7 https://resh.edu.ru/subject/lesson/6018/
- BekTODEL B IDOCTOAHCTE 12 https://resh.edu.ru/subject/lesson/6404/
PITOP pOCIparcTEe https://resh.edu.ru/subject/lesson/4758/
IT 606 .
8 OBTOPCHHE, 050 meHIfe 1 5 2 https://resh.edu.ru/subject/lesson/4023/
cucremMarusanus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPO'PAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6404/
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/4023/

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM IlpakTuyec dueKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NnporpaMmmbl Bcero KHe oﬁpasoBaTe.ﬂbnme PeCypcChl
padoTshI
padoThI
1 AHaTUTHYECKAs TECOMETPHUS 15 1 https://resh.edu.ru/subject/lesson/6083/
2 Hostoperne, 0606meHI:Ie " 15 1 https://resh.edu.ru/subject/lesson/5754/
cucreMarui3anusa 3HaHUUu
3 O0BEM MHOTOTpaHHHUKA 17 https://resh.edu.ru/subject/lesson/4904/
4 Tena BpameHus 24 https://resh.edu.ru/subject/lesson/6300/
5 [Tinomamy moBepxXHOCTH U 00BEMBI 9 1 https://resh.edu.ru/subject/lesson/5629/
KPYIJIBIX TEI https://resh.edu.ru/subject/lesson/4910/
6 JIBr>keHus 5 1 https://resh.edu.ru/subject/lesson/6297/
I1 600 .
7 OBTOPEHHE, 000 meHIfe 1 17 2 https://resh.edu.ru/subject/lesson/4906/
cucreMarui3anusa 3HaHUU
BIIEE KOJIMYECTBO YACOB II
OBII] OoJI CTBO YACOB I10 102 g 0

[NPOTPAMME



https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/5754/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/6297/
https://resh.edu.ru/subject/lesson/4906/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoxka

KoanuecTBo 4acoB

Konrpoas  IIpakTuy
HbIE ecKue
padoThI padoThI

Bcer
0

Jlara
U3y4eHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://infourok.ru/izobrazhenie-

ploskih-i-prostranstvennyh-figur-v-

parallelnoj-proekcii-5266712.html

[TonsaTus crepeomerpun:
TOYKa, IpsiMasi, III0OCKOCTb,
npoctpancTBo. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH,
NepeceKaroIuecs npsmas u
IJIOCKOCTB;
MOJIyIPOCTPAHCTBO
ITonsTHA: Iepecekaronuecs
IJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTB;

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/4756/

https://resh.edu.ru/subject/lesson/6133/



https://infourok.ru/izobrazhenie-ploskih-i-prostranstvennyh-figur-v-parallelnoj-proekcii-5266712.html
https://infourok.ru/izobrazhenie-ploskih-i-prostranstvennyh-figur-v-parallelnoj-proekcii-5266712.html
https://infourok.ru/izobrazhenie-ploskih-i-prostranstvennyh-figur-v-parallelnoj-proekcii-5266712.html
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6133/

HOJIYIPOCTPAHCTBO

MHOrorpaHHuKH,
n300pakeHre MPOCTEUIIINX

5 https://resh.edu.ru/subject/lesson/5444/
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB
MHOrorpaHHuKH,
6 H300p@IEHHC MpOCTEHUINX https://resh.edu.ru/subject/lesson/5444/
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB
https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
7 AKCHOMEBI CTEPEOMETPHH U 10438/aksiomy-stereometrii-i-ikh-
HIEPBBIC CIICJCTBUS U3 HUX prosteishie-sledstviia-9252/re-
71fbb381-8eed-4ca5-b9b7-
264d9d3ee120
https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
3 AKCHOMBI CTEPEOMETPHH U 10438/aksiomy-stereometrii-i-ikh-
HIepBbIE CIIEICTBUS U3 HUX prosteishie-sledstviia-9252/re-
71fbb381-8eed-4ca5-b9b7-
264d9d3ee120
AKCHOMI CTCPEOMETPHI 1 https://foxford.ru/wiki/matematika/prost
MEPBLIC CICACTBUSA U3 HUX. . . . .
CrniocoObl 3a1aHUS IPSIMBIX U evShIe-SIed..StVIVaTIZ-akSIOm- .
9 IoCKoCTE B IPOCTPaHCTEE, stereometrii?srsltid=AfmBOopDuisRM
T p—— 32_8GxyIWLVwQ_ YhdFfoXc-K-
. yy4sNOeRgTW-AK5A1q
IIIIOCKOCTEU
10 N300pakeHue ceuyeHuit https://www.yaklass.ru/p/geometria/10-

MUpPaMU/JIbI, KyOa U IPU3MBIL,

klass/parallelnost-v-prostranstve-
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https://resh.edu.ru/subject/lesson/5444/
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-iz-aksiom-stereometrii?srsltid=AfmBOopDuisRM32_8Gxy1WLVwQ_YhdFf0Xc-K-yy4sN0eRqTW-AK5A1q
https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-iz-aksiom-stereometrii?srsltid=AfmBOopDuisRM32_8Gxy1WLVwQ_YhdFf0Xc-K-yy4sN0eRqTW-AK5A1q
https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-iz-aksiom-stereometrii?srsltid=AfmBOopDuisRM32_8Gxy1WLVwQ_YhdFf0Xc-K-yy4sN0eRqTW-AK5A1q
https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-iz-aksiom-stereometrii?srsltid=AfmBOopDuisRM32_8Gxy1WLVwQ_YhdFf0Xc-K-yy4sN0eRqTW-AK5A1q
https://foxford.ru/wiki/matematika/prosteyshie-sledstviya-iz-aksiom-stereometrii?srsltid=AfmBOopDuisRM32_8Gxy1WLVwQ_YhdFf0Xc-K-yy4sN0eRqTW-AK5A1q
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923/re-2c9c2801-cc1c-4884-bfcf-10577333948f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923/re-2c9c2801-cc1c-4884-bfcf-10577333948f

KOTOPbIE TPOXOJST Yepe3 ux
pE&opa. Nzo0pakeHune
MePECEUCHUS TTOJTYICHHBIX
IJI0CKOoCcTel. PackpammBanue
MOCTPOEHHBIX CEYCHUM
Pa3HBIMH [IBETaMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 UxX
pe&opa. Nzo0pakeHune

10435/elementy-tetraedra-i-
parallelepipeda-11923/re-2c¢9c2801-
cclc-4884-bfcf-10577333948f

https://foxford.ru/wiki/matematika/sech
eniya-

11 mnogogrannikov?srsltid=AfmBQOorb4a
Hepecequtm MOJTYYCHHBIX ZntMHxMajlweAoBu6o-
mockocTeit. Packpantnarie QOMV.JgCx4tFOfGxhiiS4IPSOSLAM
HOCTpOGHHI)IX CCUCHUU
pa3HI>IMI/I IIBCTaMH
N3o00pakeHne ceueHMi
NUPaMU/JIbl, KyOa U IPU3MBIL,

K?TOpHe HPOXOIUTT HEpes X https://infourok.ru/prezentaciya-po-

12 peopa. Msobpaxere geometrii-na-temu-postroenie-secheniy-
fep eceqemim TTOTYHCHIRIX mnogogrannikov-klass-3959164.html
TIJIOCKOCTCH. PaCKpaH_II/IBaHI/Ie
MMOCTPOCHHBIX CEUYECHUN
Ppa3HbIMU LIBETAaMU
N3obpaxenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,

KOTOPBIE MTPOXOJISAT Yepe3 UX https://infourok.ru/prezentaciya-po-
13 pEbpa. N3o0pakeHue geometrii-na-temu-postroenie-secheniy-

[IEPECEUECHUS TIOJIyYEHHBIX
mockocrel. PackpamvBanue
MMOCTPOEHHBIX CEUCHUH

mnogogrannikov-klass-3959164.html
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https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923/re-2c9c2801-cc1c-4884-bfcf-10577333948f
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov?srsltid=AfmBOorb4aZntMHxMaj1weAo6u6o-QMVJqCx4tfOfGxbiiS4lP8QsLAM
https://foxford.ru/wiki/matematika/secheniya-mnogogrannikov?srsltid=AfmBOorb4aZntMHxMaj1weAo6u6o-QMVJqCx4tfOfGxbiiS4lP8QsLAM
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Pa3sHbBIMH IBETAMHU

14

15

16

17

18

19

20

Meton cnenoB s
MOCTPOEHUS CEUCHUI

MeTton cienoB i
MOCTPOCHUS CEYCHUIA.
CBolicTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEU

Merton crnenoB it
MOCTPOCHUS CEYCHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX | IJIOCKOCTEH

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTEkKeH U
3aMUCh 1IaroB MOCTPOEHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTexkeil u
3aIMCh MIAr0B MIOCTPOCHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTexel u
3aIMCh MAr0B MIOCTPOCHUS

IToctpoenue ceuenui B
nupamme, Kyoe mo Tpém

https://infourok.ru/prezentaciya-po-
geometrii-na-temu-metod-sledov-
3550851.html

https://yandex.ru/video/preview/988452
3364646158918

https://videouroki.net/razrabotki/kak-
stroit-secheniya-metodom-sledov.html

https://videouroki.net/video/14-zadachi-
na-postroieniie-siechienii.html

https://interneturok.ru/lesson/geometry/
10-klass/effektivnye-kursy/praktika-
vzaimnoe-raspolozhenie-pryamyh-i-
ploskostey-v-prostranstve-chast-3-
zadachi-na-postroenie-secheniy

https://vandex.ru/video/preview/150341
32249031752444

https://yandex.ru/video/preview/150341
32249031752444
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https://yandex.ru/video/preview/9884523364646158918
https://yandex.ru/video/preview/9884523364646158918
https://videouroki.net/razrabotki/kak-stroit-secheniya-metodom-sledov.html
https://videouroki.net/razrabotki/kak-stroit-secheniya-metodom-sledov.html
https://videouroki.net/video/14-zadachi-na-postroieniie-siechienii.html
https://videouroki.net/video/14-zadachi-na-postroieniie-siechienii.html
https://interneturok.ru/lesson/geometry/10-klass/effektivnye-kursy/praktika-vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-chast-3-zadachi-na-postroenie-secheniy
https://interneturok.ru/lesson/geometry/10-klass/effektivnye-kursy/praktika-vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-chast-3-zadachi-na-postroenie-secheniy
https://interneturok.ru/lesson/geometry/10-klass/effektivnye-kursy/praktika-vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-chast-3-zadachi-na-postroenie-secheniy
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ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEePTEKEH U
3aIKCh IIAr0B MOCTPOCHHSI

[ToBTOpEHME IUIAHUMETPUN:
Teopema o

https://3.shkolkovo.online/theory/162?S

21 IPONOPLUOHAIBHBIX X —
otpeskax. [Tomobue ubjectld=1
TPEYrOJIbHUKOB
Hostopetirte mianuMeTpiit: https://foxford.ru/wiki/matematika/teore
Teopema Menenas. Pacuersl ma-
22 Eec;;t:)?x;;zf;mmx menelaya?srsltid=AfmBOoqg77MIl4gzK
S — 7199Rjj6UDTB3XS6tTThbHAGrVJS-
4kRzdWR-xDig
CTCPCOMECTPHUHA
KonrposnbHas pabora https://infourok.ru/kontrolnaya-rabota-
23 " AKCHOMBI CTEPEOMETPHH. po-geometrii-10-klass-tema-aksiomy-
Ceuenus" stereometrii-secheniya-7012130.html
B3aumHoe pacnionoxxenue
HPSIMBIX B IPOCTPAHCTBE.
o4 CKpeuiBaronmecs: mpsmMbie. https://resh.edu.ru/subject/lesson/6133/c
[Mpu3HaKy CKPEUIMBAOIINXCS onspect/
npsaMmbix. [apamiensHbie
MMpSAMBIC B IIPOCTPAHCTBC
Teopema 0 CyIlleCTBOBAaHHH U https://www.yaklass.ru/p/geometria/10-
€IMHCTBECHHOCTH TIPSIMOi klass/parallelnost-v-prostranstve-
o5 napauIebHOW JaHHON 10435/opredelenie-i-svoistva-

IIPSIMOM, IPOXOAIIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKalier Ha JaHHOUI

parallelnosti-priamykh-priamoi-i-
ploskosti-9253/re-15895537-90b0-4f1f-
b6bd-4ed1e3c5b600



https://3.shkolkovo.online/theory/162?SubjectId=1
https://3.shkolkovo.online/theory/162?SubjectId=1
https://foxford.ru/wiki/matematika/teorema-menelaya?srsltid=AfmBOoq77Ml4gzK7lg9Rjj6UDTB3XS6tTTbbHdGrVJS-4kRzdWR-xDig
https://foxford.ru/wiki/matematika/teorema-menelaya?srsltid=AfmBOoq77Ml4gzK7lg9Rjj6UDTB3XS6tTTbbHdGrVJS-4kRzdWR-xDig
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https://resh.edu.ru/subject/lesson/6133/conspect/
https://resh.edu.ru/subject/lesson/6133/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600

npsmMoi. Jlemma o
HepeceyeHH MapauiebHbIX
HPSMBIX INIOCKOCTBIO

[TapamiensHOCTB Tpex
npsaMbIxX. Teopema o TpEx

https://resh.edu.ru/subject/lesson/6065/c

26 napaieNbHBIX MPSMBIX. onspect/
Teopema o I
CerH_II/IBaIOH_II/IXCﬂ MIPpsAMBIX
[TapamiensHoe

.0
o
27 POeKTH OBEHM collection.edu.ru/catalog/res/868292c4-
pOCKTHp ' 0927-11dc-a9hd-ddc28aa48d0alview!/
N3o06paxenue pa3HbIX GUryp
B napanneJILHoﬁ IMPpOCKOHNH
lenTpanpHas npoexuus.

28 VYroi ¢ coHanpaBIeHHBIMU https://videouroki.net/video/8-ughly-s-
CTOPOHaMH. YTOJ MEXKIY sonapravliennymi-storonami.html
Hp}IMLIMI/I

https://infourok.ru/prezentaciya-po-
3agaun Ha JOKA3aTEIbLCTBO U . ;

geometriireshenie-zadach-po-teme-
HUCCJICIOBAHUE, CBSI3AHHEBIC C .

29 parallelnost-pryamih-i-ploskostey-
pacnono;erI/IeM HpHMHX B . . .
POCThARCTES vzaimnoe-raspolozhenie-pryamih-v-

pocTp prostranstve-3559573.html
ITonsATHA: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
30 npoctpanctse. [Ipu3zHak https://resh.edu.ru/subject/lesson/6065/c

napajuieIbHOCTH IPSIMOU U
mwiockoctd. CBoiicTBa
napajuieIbHOCTH IPSIMOU U

onspect/
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https://infourok.ru/prezentaciya-po-geometriireshenie-zadach-po-teme-parallelnost-pryamih-i-ploskostey-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3559573.html
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IIJIOCKOCTH

FCOMeTpI/I‘ICCKI/Ie 3aJa4M Ha
BBIYMCJICHUEC U
J0Ka3aTCiIbCTBO, CBA3aHHBIC

http://www.56bits.ru/materials/geometri

31 S ya/10/glava-i-parallelnost-pryamikh-i-
P . P ploskost/urok-10-2/
" IIJIOCKOCTECU B
IIPOCTPAHCTBEC
IToctpoenue ceuenus,
HPOXOJISIIIETO Yepe3 AaHHYIO https://infourok.ru/prezentaciya-na-
32 NpSMYIO Ha YepTexKe U temu-metod-parallelnogo-
MapajuIeILHOTO IPYron proektirovaniya-4708863.html
npsiMoid. Pacyér oTHomeHui
https://www.yaklass.ru/p/geometria/10-
[TapamiensHas npoekuus, - . .
klass/parallelepiped-prizma-piramida-
MMPUMCHCHHUC IOJId MOCTPOCHUA .
B obemy-mnogogrannikov-
33 ceueHul Kyoa u . . .
Choi 11037/poniatie-mnogogrannika-prizma-
napajieiacnuneaa. CBOUCTBA
Hapmzﬂznmzﬂa ) HOH;:MH 9282/re-1935ffa0-afa7-4f17-9eca-
P Aantp 528edf1d18h5
1T . .
BPALISILHHE IDIOTKOCTH https://resh.edu.ru/subject/lesson/6129/c
34 [Ipu3Haku napajnienbHOCTH onspect/
JIBYX TIJIOCKOCTEM OHSPECY
Teopema 0 mapamuieIbHOCTH
U €CAUHCTBECHHOCTHU
FLTOCROCTH, TPOXOAAIER https:/resh.edu.ru/subject/lesson/6129/c
35 4yepe3 TOUKyY, He onspect/
MIPUHAJICIKAILYIO TAHHOMN OUSPECY
IIJIOCKOCTH U CIICACTBHUSA U3
Heé
36 CBoiicTBa mapaieIbHbIX https://resh.edu.ru/subject/lesson/6129/c
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IUIOCKOCTEH: O
MapajuieIbHOCTH MPSAMBIX
NepeceueHus pu
MePECEUCHUH JBYX
napajulebHbIX MIOCKOCTEN
TpeTben

CBolicTBa napauiesbHbIX
IUIOCKOCTE: 00 0Tpe3Kax
napauIeIbHbIX IPSIMBbIX,
3aKTFOYEHHBIX MEXKTY

onspect/

https://videouroki.net/video/11-

37 HapaiiiebHAIMA svoistva-paralliel-nykh-ploskostiei.html
IJIOCKOCTSAMM; O
IIEPECEUECHHUH NIPSMOU €
JBYMs ITapaJuICIbHBIMH
IIJIOCKOCTSAMUAU
https://foxford.ru/wiki/matematika/teore
ma-
38 [ToBTOpenue: Teopema pifagora?srsltid=AfmBOooux4f11k2nM
[Mudaropa Ha mIocKOCTH 60FIHG-
Ae9DENJtT3y7zxveDfk9T FnrGB98nl
y
MosTopesire: https://www.yalfla_ss.ru/p/qeometria/8-
klass/ploshchadi-figur-9235/teorema-
39 TPUTOHOMETPHA pifagora-dokazatelstvo-9225/re-
PSIMOYTOJILHOTO cB8adcccc-87a7-47f4-ae00-
TPeyTOIbHIEA 4d42ac40b985
CaoiicTBa Kyba u https://videouroki.net/video/48-
40 PSMOYTOJIBHOTO svoistva-priamoughol-nogho-

napauicjicnmicaa

parallieliepipieda.html
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https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225/re-c8adcccc-87a7-47f4-ae00-4d42ac40b985
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Brerunciienue 1iMH OTpEe3KOB

https://3.shkolkovo.online/old-
catalog/math/geometriya v prostranstv

41 0 . :
B KYDE L HPAMOYTOTRHOM e_stereometriya/pryamougolnyj parallel
napauiClICIrIcae .
epiped
[IepnieHAUKYIAPHOCTD
HIPAMOM H TIIOCKOCTH. https://resh.edu.ru/subject/lesson/4724/c
42 [Tpuznax onspect/
NEPNCHAUKYIIAPHOCTH
HpHMOfI U IIJIOCKOCTHU
[IepnieHAUKyYIAPHOCTD
HPAMOTL H THTOCKOCTH. https://resh.edu.ru/subject/lesson/4724/c
43 [Tpuznax onspect/
NEPNCHAUKYIIAPHOCTU
HpHMOfI U IIJIOCKOCTHU
Teopema o CyIieCTBOBAaHHH U https://www.yaklass.ru/p/geometria/10-
€IMHCTBEHHOCTH MPSIMOiA, klass/perpendikuliarnost-v-prostranstve-
44 NPOXOISIIEH Yepe3 TOUKY 10441/opredelenie-i-svoistva-
IPOCTPaHCTBA U perpendikuliarnosti-priamoi-i-ploskosti-
NEepPIEeHANKYISPHON K 12048/re-dd381b8a-49ca-4c6¢-99a9-
IIOCKOCTH 25390fc5bb39
11 .
HocKocTI 1 https://resh.edu.ru/subject/lesson/4724/c
45 NEPIEHIUKYIIIPHBIE UM
onspect/
MMpsAMBbIC B MHOT'OI'paHHUKAX
IT .
frocrocTi H https://resh.edu.ru/subject/lesson/4724/c
46 MEPIEHANKYIIIPHBIE UM
onspect/
IMPSAMBIC B MHOT'OI'paHHUKAX
IT .
EPUCHAMKYIIP B https://resh.edu.ru/subject/lesson/6127/c
47 HaksoHHas. [Toctpoenue

NEPNCHAUKYJIApa U3 TOYKHU

onspect/
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https://resh.edu.ru/subject/lesson/4724/conspect/
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Ha IIPSIMYIO

48

49

50

51

52

53

54

[lepnienaukymnsip u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApa U3 TOUKU

Ha IIPSIMYIO

Teopema o Tpéx
neprneHanKyIspax (mpsmas u
oOpatHast)

Teopema o Tpéx
nepneHauKyIsIpax (mpsmas u
oOpatHast)

Yron mexny
CKPELIMBAOIINMUCS
PSIMBIMHU

ITonck neprneHIuKyISIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIICHIUKYIISIPHBIX
MJIOCKOCTEH

OproronansHOe
IIPOEKTUPOBAHHE

[Toctpoenue ceuennit kyoa,
IIPU3MBI, IPABUIIBHOM
MIUPAMUJIBI C TOMOUIBIO

https://resh.edu.ru/subject/lesson/6127/c
onspect/

https://foxford.ru/wiki/matematika/teore
ma-o-treh-
perpendikulyarah?srsltid=AfmBOo00oPJg
OjxXs4RXrZj 8HZXP3wCTS-
PtwTPC7n _pECC4ylkoGNbOK

https://foxford.ru/wiki/matematika/teore
ma-o-treh-
perpendikulyarah?srsltid=AfmBOo0oPJq
OjxXs4RXrZj 8HZXP3wCTS-
PtwTPC7n pECC4ylkoGNbOK

https://3.shkolkovo.online/catalog/158?
Subjectld=1

https://resh.edu.ru/subject/lesson/4724/c
onspect/

https://infourok.ru/prezentaciya-po-
geometrii-na-temu-ortogonalnoe-
proektirovanie-na-pryamuyu-i-na-
ploskost-3575362.html

https://3.shkolkovo.online/catalog/195?
Subjectld=1
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OPTOrOHAJILHON IIPOEKIIUU

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, IIPABUIIBHOU

https://3.shkolkovo.online/catalog/195?

> MUPAMUJIBI C TTOMOIIBIO Subjectld=1
OPTOrOHAJILHON IIPOEKIUU
CummeTpus B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO TIOCKOCTH. https://videouroki.net/video/29-
[Tnockoctu cummeTpuii B simmietriia-v-prostranstvie.html
MHOTOI'PaHHHUKAX
[Tpuznak
57 HEePIECHIUKYIAPHOCTH https://resh.edu.ru/subject/lesson/4757/c
MPSIMOM M MJIOCKOCTHU KaK onspect/
CJIEICTBUE CUMMETPUU
[IpaBunbHBIE
58 MHOTOIpaHHHMKH. Pacuér https://resh.edu.ru/subject/lesson/4023/c
PacCTOSHUM OT TOYKH 0 onspect/
IJIOCKOCTH
IIpaBunbHbBIE
59 MHOTOTpaHHHUKH. Pacuér https://resh.edu.ru/subject/lesson/4023/c
PacCTOSHUM OT TOYKH 10 onspect/
IJIOCKOCTH
CnocoObl onyCcTUTh
60 NEepPIECHINKYIISPHL: https://studfile.net/preview/16404698/pa
CUMMETpHUS1, CABUT TOUYKHU IO ge:5/
napajuieIbHON NpAMOn
Capur UH O HEHEpEIsARHON https://gymmg.mskobr.ru/attach_files/u
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TPEyTroJIbHUKE, TeOpeMa onlajn-uroka-4340519.html
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64 S —— cataloq/m_ath/zadachl po stereometru{n

ahozhdenie_uglov_mezhdu_pryamymip
MMPpsAMBIMHA B IIPOCTPAHCTBEC .
loskostyami
TeoMeTpHHECKIE METOE https://3.shko|kovo.qn|ine/old- )
65 BLHCIICHI YIIA MEHY cataloq/m_ath/zadachl po stereometrll{n
ahozhdenie_uglov_mezhdu_pryamymip
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67 mwiockocTH. CBoficrsa https://resh.edu.ru/subject/lesson/4748/
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MHOTOTpaHHHKaX raznye-zadachi
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IPSIMO# 10 TUIOCKOCTH ahozhdenie_rasstoyanij_ot_tochki
Beluncnenue paccTosHuM
MEK/1y CKPEUIMBAIOIIMMUCS https://3.shkolkovo.online/old-
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IIJIOCKOCTH
TpéxrpanHslii yrom,

HEPABEHCTBA I
TPEXIPaHHBIX YIJIOB.
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TEOPEMbI KOCUHYCOB 1
CHUHYCOB JIs1 TpéXFpaHHOFO
yria
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cheskaya-geometriya
JIMHUM Ha 3emiie
KotrponsHas paGora "Y s https:// infourok.ru/kontro_lnaya-rabota-
78 1t paccrosms” po-teme-ugly-i-rasstoyaniya-10-klass-
4309238.html
Cucremaru3anus 3HaHHUI
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[IpaBunpHas nupamuaa
[Tpusma. [Ipsimas n
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11 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoxa Beer Kontpoas  IIpakTuu Jara DJIeKTPOHHBbIE HU(PPOBLIE
n/n HbIE ecKHe U3y4YeHUS o0pa3oBaTe/ibHbIE PeCypChl
0 padoThbI padoThbI

[ToBTOpEHME TEMBI
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[ToBTOpEHME TEMBI
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00BEMOM MTUPaMU/IBI

e stereometriva/piramida

[Ipumenenne 0ObEMOB.

https://science-

46 Beraicierie paceTosHis 10 start.ru/ru/article/view?id=1833

IIJIOCKOCTHU
; https://infourok.ru/kontrolnaya-rabota-

Kontponbhas pabota "O6béM - .

47 MHOOrpaRHKa” po-teme-obemi-mnogogrannikov-

634159.html

Hunmuaapuyeckas

48 HIOBEPXEOCTE, O6up asyronte https://resh.edu.ru/subject/lesson/6300/
MUIMHAPUICCKON
IMOBCPXHOCTH
umuanp. [pamoit kpyrosou

49 aap. [hiomans https://resh.edu.ru/subject/lesson/6300/
MMOBCPXHOCTHU NUJIMHAPA
Konnueckas noBEpXHOCTB,

50 o0pasyrorre KOHHYECKOM https://resh.edu.ru/subject/lesson/4903/
noBepxHocTu. Konyc
Ceuenue koHyca

51 IUIOCKOCTBIO, MapalyIeIbHO https://resh.edu.ru/subject/lesson/4903/
IIJIOCKOCTHU OCHOBAaHUA
Y ceu€HHBI KOHYC.

52 N300paxeHrne KOHYCOB 1 https://resh.edu.ru/subject/lesson/4903/
yce‘léHHHX KOHYCOB
[Tnomans 6oxoBoM https://school.infourok.ru/video-

53 MOBEPXHOCTHU M MOJTHOMN lessons/f779909e-4e4f-4bd8-8092-
MOBEPXHOCTH KOHYCa 5df2f17e60a3

54 [Tnomane 60KoBOIt https://school.infourok.ru/video-

MMOBEPXHOCTH U MOJHON

lessons/f779909e-4e4f-4bd8-8092-
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IMOBCPXHOCTHU KOHYCA

5df2f17e60a3

CrepeoMeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U

https://ege-
study.ru/ru/ege/materialy/matematika/za

55 ) )
BBIYHCIICHHUE, TIOCTPOCHUEM danie-14-profilnogo-ege-po-
CCUCHHM UIMHPA, KOHYCa matematike-stereometriya/
CrepeoMeTpHUYECCKHE 3a0aul https://ege-

56 HA JI0Ka3aTeIbCTBO U study.ru/ru/ege/materialy/matematika/za
BBIYHCIICHHE, IIOCTPOCHUEM danie-14-profilnogo-ege-po-
CCUYCHUH LIWIIMH/IPA, KOHYCa matematike-stereometriya/

57 Hprrnasste saja, https://resh.edu.ru/subject/lesson/6300/
CBsA3aHHbIC C TUJIMHAPOM

58 HlpHrnanHele sanasm, https://resh.edu.ru/subject/lesson/6300/
CBsA3aHHbIC C TUJIMHAPOM

59 Cdepa u map https://resh.edu.ru/subject/lesson/4034/
[Tepeceuenue cdepsl U mapa

60 ¢ miockoctblo. Kacanue https://resh.edu.ru/subject/lesson/5525/
mapa u cepsl IIOCKOCTHIO.
Bun u nzobpakenue mapa
[Tepeceuenue chepsl u mapa

61 ¢ miockoctblo. Kacanue https://resh.edu.ru/subject/lesson/5525/
mapa u cepsl IIOCKOCTHIO.
Bun u nzobpakenue mapa

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-
62 VYpasuenue cepsl. [Tnomans vrashcheniia-10442/elementy-sfery-i-

cdepsl U e€ yacten

shara-uravnenie-sfery-sechenie-shara-
ploskostiu-9262/re-da347704-b160-
4bhd7-b2df-1b1be8244eeb
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https://oblakoz.ru/conspect/490935/figu

63 Cummerpus chepsl 1 mapa rv-vrascheniva
CrepeomeTpuueckue 3aj1auu
Ha A0Ka3aTCJIbCTBO U

64 BEIYKCIIEHHE, CBI3aHHEIE CO https://3.shkolkovo.online/catalog/72?S
cdepoii u mapom, ubjectld=1
IOCTPOCHUEM HX CeUeHU
IIJIOCKOCTBIO
CrepeomeTpuyiecKkue 3a1auu
Ha 10Ka3aTcJIbCTBO U

65 BEIYKCIIEHHE, CBSI3aHHEIE CO https://3.shkolkovo.online/catalog/72?S
cdepoii u mapom, ubjectld=1
IMOCTPOCHHUEM UX CeUeHHU
IIJIOCKOCTBIO
[MpuknanHeie 3a1a4mn, https://3.shkolkovo.online/old-

66 CBsI3aHHBIE CO cepoit U catalog/math/geometriya_v_prostranstv
IapoM e_stereometriya/sfera_i_shar

https://foxford.ru/wiki/matematika/preo
[ToBTOpEHME: OKPYKHOCTH Ha .
brazovaniya-
67 Eggci(::i’;i;lgﬂzflﬁ; podobiya?srsltid=AfmBOorUpNeHjleR
Y A Aap CX74ifNKAS1g2E1te7-

HOROOHA CKbm4UmihOMS1CZEO-OCs
Paznmuunble koMOMHAIINN TET

68 BpAIICHUS U https://resh.edu.ru/subject/lesson/4906/
MHOTI'OI'paHHUKOB

69 SHIERH 0 TeME Tleita H" https://resh.edu.ru/subject/lesson/4906/
IMOBEPXHOCTHU BpallICHUA

70 3anmaun o teme "Tena u https://3.shkolkovo.online/catalog/2324

MIOBEPXHOCTHU BpaleHus"

?Subjectld=1
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KonTtponbHas padora "Temna u

https://infourok.ru/kontrolnaya-rabota-

71 HOBepXHOCTH BpamCHH" po-teme-tela-i-poverhnosti-vrascheniya-
klass-335909.html
O6wém nununaapa. Teopema
72 00 00BEMeE IPsIMOTO https://resh.edu.ru/subject/lesson/5629/
UJINHApA
Brrauciieae 006EMOB TEI C
73 HIOMOIIBIO OTIPEICAEHHOTO https://resh.edu.ru/subject/lesson/4046/
uaTerpaia. O6bEM KoHYCa
https://www.yaklass.ru/p/geometria/l11-
ITo1a 1 60KOBO H MOTHOI klass/nakhozh.d_enie-obemov-tel-
74 10440/kak-naiti-obem-konusa-9287/re-
HOBEPXHOCTH Ko yca 96346300-ce88-4261-8f8b-
c681519ffae7
(CTepeoMeTpHHCCKHE 3aaH, https://3.shkolkovo.online/catalog/2324
75 CBSI3aHHBIE C BEIYMCIICHUEM 2subiectld=1
00BEMOB LIMIIMHJIPA, KOHYCA ~otbjectie=2
https://infourok.ru/prikladnie-zadachi-
HpI/IKJ'IaI[HBIe 3a4a4U 110 TEMC - .
76 O HEMBL 1 ITOMALH po-teme-obemi-i-ploschad -
HoBepxHOCTEi TeN" poverhnqstev-mnoqoqrann|kov-|-tel-
vrascheniya-3676489.html
O06bEM 1apa U mapoBOro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
77 (CTepeomeTpHteckHe 3a1aH, https://resh.edu.ru/subject/lesson/4910/

CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB 11apa, MIApOBOTO
CErMEHTa U IIapOBOTO
CeKTopa
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78

79

[IpuxitagHblie 3ana4m 10 TeMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM 11apa U IJIOIIAIBIO
cheprl. COOTHONIICHHS
MEXIY TIOMA MU
MOBEPXHOCTEH M 00bEMaMu
IMOJJOOHBIX TEl

IToxoOuEble Tena B
npoctpancTee. 3meHeHune
00béMa 1pu Moa00uH.
CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIE C BHIYMCIIEHHEM
00BEMOB TelI U IIomaack
IIOBEPXHOCTEN

https://3.shkolkovo.online/old-
catalog/math/geometriya v prostranstv
e stereometriya/sfera i shar

https://resh.edu.ru/subject/lesson/4911/

80

81

82

83

KonrponbHas pabora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KpYyTJIbIX TET"

JIBM>KEHUS TPOCTPAHCTBA.
OTtob6paxenus. [[Buxenus u
paBeHcTBO (uryp. Obuue
CBOICTBA JBHKCHUMN

Buasl nBmkeHui:
NapaJulebHbIN MIEPEHOC,
LEHTpAJIbHASL CUMMETPUS,
3epKaJIbHAst CUMMETPUS,
ITOBOPOT BOKPYT IPSIMOiL

[IpeobpazoBanus nogo0HsL.
[psimas u chepa Ditnepa

https://nsportal.ru/shkola/geometriya/lib
rary/2021/05/17/kontrolnaya-rabota-po-
teme-vychislenie-obemov-shara-i

https://resh.edu.ru/subject/lesson/6297/

https://resh.edu.ru/subject/lesson/6297/

https://resh.edu.ru/subject/lesson/5731/

84

I'eomeTpuyeckue 3a1aun Ha

https://resh.edu.ru/subject/lesson/5731/
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MMPUMCHCHUC NBUKCHUA
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86

87

88

89

90

KontponpsHas pabora
"BexTops! B IpocTpaHcTBe"

O06o0matroiee MOBTOPEHUE
11 moHsTHI K METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3als 3HAHUM:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O06o0maroiee MOBTOPEHUE
11 moHsATHI M METOZIOB Kypca
reometrpun 10—11 xmaccos,
cucTeMaTH3aIus 3HaHWM:
"BexTops! B mpocTpaHcTBe"

Ob6o061aro1iee MOBTOpeHNE
11 moHsATHI M METOZIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHUI:
"BexTops! B mpocTpaHcTBe"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsATHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
CHUCTEeMaTH3alys 3HaHUI:
"O6beM MHOTOrpaHHUKA"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsTHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEMAaTH3alus 3HAHUH

https://infourok.ru/kontrolnaya-rabota-

po-teme-vektora-v-prostranstve-

6675528 .html

https://infourok.ru/otkrytyj-urok-v-10-a-

klasse-po-teme-obobshenie-i-

sistematizaciya-znanij-po-teme-

parallelnye-pryamye-i-ploskosti-

6063254.html

https://resh.edu.ru/subject/lesson/5754/

https://resh.edu.ru/subject/lesson/5754/

https://infourok.ru/otkritiy-urok-po-

geometrii-v-klasse-na-temu-

obobschenie-i-sistematizaciya-znaniy-i-

umeniy-po-teme-mnogogranniki-

638428.html

https://infourok.ru/otkritiy-urok-po-

geometrii-v-klasse-na-temu-

obobschenie-i-sistematizaciya-znaniy-i-

umeniy-po-teme-mnogogranniki-
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"O6beM MHOTOTpaHHUKA"

638428.html

O06o0matroiee MOBTOPEHUE
11 moHsATHI U METOJIOB Kypca
reometrpun 10—11 kaccos,

https://infourok.ru/obemy-i-ploshad-

91 CHCTeMATHAAIHA SHAHH: poverhnosti-tel-vrasheniya-
) 4465555.html
"Ilnomaam noBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"
Ob6o06maroriee MOBTOPEHNE
11 nonsTui 1 MeTOROB Kypea https://infourok.ru/obemy-i-ploshad-
reomerpun 10—11 knaccos, . .
92 O — poverhnosti-tel-vrasheniya-
4465555.html
"[Lnoniaau MoBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"
VtoroBas KOHTpOLHas https://infourok.ru/godovaya- )
93 paGora kontrolnaya-rabota-po-geometrii-11-
klass-4305643.html
Vroropas KoHTpombHas https://infourok.ru/godovaya- )
94 pagora kontrolnaya-rabota-po-geometrii-11-
klass-4305643.html
Mostoperue, oGoGuexe i https:// infourok.ru/urok.-qe(.)metrii-v-
95 CHCTeMaTma’um - klasse-urok-obobscheniya-i-
sistematizacii-znaniy-651557.html
Hcropus pa3Butus
CTEpEOMETPUH KaK HAYKH U https://m.edsoo.ru https://resh.edu.ru
96 e€ poJb B pa3BUTHU https://ege.fipi.ru
COBPEMEHHBIX HH)KEHEPHBIX U https://lib.myschool.edu.ru/
KOMHI)IOTepHI)IX TGXHOJ’IOFI/Iﬁ
97 Hctopus pa3BuTHs https://m.edsoo.ru https://resh.edu.ru

CTCPCOMCTPHU KaK HAYKH U

https://eqge.fipi.ru
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KOMITbIOTEPHBIX TEXHOJIOT M

https://lib.myschool.edu.ru/
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CTEpPEOMETPUU KaK HayKU U
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OBILIEE KOJIMYECTBO YACOB

102 8
I10 ITPOIT'PAMME






MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX IPU PEUICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHSAMH: MapAUICIBHOCTh W MEPHEHAUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KiaccudunmpoBars B3auMHOE pACIIOJIOKCHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYI'PAaHHBIM YroJyl, TpPaHU JABYIPAHHOTO YTJa,
7.5 pebpo IBYrpaHHOIO yIJia, JIMHEWHBIN Yros ABYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOTO yriia
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBINA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPAaBUJIbHBIIT MHOTOTPAaHHUK
77 PacriozHaBaTth OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (IMHpamMuia, IMPU3MA,
MPSIMOYTOJIBHBIN TTapajUieenumnes], Kyo)
KnaccuduimupoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJIacCU(UKAUHU (BBITYKJIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MMPABUIIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC TPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas MIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITHh TPUHITUIIBI IIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJ CIIEZIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOJOM CJIEIOB, BBLIMOTHATH
7.11 (BBIHOCHBIE) TJIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIK alTOpUTMaM, MPUMEHsSI HW3BECTHBIC AaHATUTHYECKHE METOMAbI TpHU
7.12 pelleHnH CTaHIApPTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYUCIICHUE
paccTOSTHUN MEXIy ABYMS TOYKAMHU, OT TOYKH IO MPSMOM, OT TOYKHUIO
MIJIOCKOCTH, MKy CKPEIIMBAIONTUMUCS MPSIMBIMU
Pemath 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA alTOPUTMaM, TPUMEHSSI W3BECTHBIC AHATMTHYECKUE METOJbI TPHU

pPEIICHUH CTaHJApPTHBIX MaTEMaTUYECKUX 3a7ad Ha BBIYHUCIEHUE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensTe reoMerpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJararlliuX HECKOJbKO IIAaroB pPEHIEHUs, €CIU YCJIOBUSA
NpUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTh mpoCTeilline MpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [IpuBOaUTE TpUMEpPbl MaTEeMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTH MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh pealibHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTU4ecKu cHOopMyIUPOBaHHON MPoOIEMbl, MOAEINPOBATh peajbHbIE
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BaTh IOCTPOEHHBIE MOJIENU C
UCIMOJIb30BAaHUEM T€OMETPUYECKHUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKIACHUEM
reOMEeTPUUECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: LWIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yroliue
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKash TOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (MIUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TNl BPALICHUS
6.4 KrnaccudummupoBars B3auMHOE pacmoioskeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHATHUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruncisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEI  BpAICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxxaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeI
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b${CH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) IMOHATUAMU: JCKAPTOBbBI KOOPAHWHATBEI B MPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMBbl, MOACIUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

['eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apalIesIbHbIE
M CKpewiuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX M IJIOCKOCTEH B
[IPOCTPAHCTBE: IAPAJUICIAbHBIE IPSAMBIE B IIPOCTPAHCTBE, MAPALICIBHOCTb TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapajieNbHbIX IIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepieHAUKYIAPHOCTh MNPSAMOW M IUIOCKOCTU: IIEPIECHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPSMBIE NApAJIEIbHBIE U MEPIEHAUKYISPHBIE K IUNIOCKOCTH, MPU3HAK
NEPNEHAUKYJISIPHOCTH NMPAMON U INIOCKOCTH, TEOpPEMa O IPSIMOM MEePHNEHIUKYIIPHOU
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
YIOJ1, TMHEHHBIN yroa ABYTPaHHOrO yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIOCKOCTEM: MPU3HAK MEPIEHAUKYIAPHOCTU ABYX
mrockocren. Teopema o TpEX meprneHIuKyIIIpax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsIMOYTroJIbHBIN Napajuielenunes u
ero cpoiictBa. [Tupammna: N-yrosnbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBUIbHAS U YCEUEHHAs MUpaMHa.
OnemMeHThl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, TMpaBWIbHAs MpU3Ma M MpaBWIbHAS MHUpaMHA,
NpaBUJIbHAS TPEYroyibHAs MUpaMKJIa U MPABUIIBHBINA TeTpasap, Kyo. [Ipeacrasienue o
IIPAaBWJIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSMOM, MIOCKOCTH.
DOneMeHThl  CUMMETPUM B NHpaMuAax, MapajjieNienunenax,  MIpaBHIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCT,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnyeckas moBepxHOCTb, 00pa3yrole KOHNYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOM MoBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, OOpa3yromias U OcCh,
IJI0maas OOKOBOM W IOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OoOpasyrouue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTDH

6.3

6.4

Coepa u map: neHTp, paguyc, AMaMeTp, IUIONaas MoBepXHOCTH chepbl. Banmuoe
pacrnoioxxeHne cdepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MJIOCKOCTH. Pa3BépTka umHApa 1 KOHyca

6.5

KoMOuHanmu ten BpameHus: 1 MHOTOIpaHHUKOB. MHOIOrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapajuieNienunena u cieacTBus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O6bEM 1mapa ¥ miomaab cepsl

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXIY IIJIOMIAIMH TTOBEPXHOCTE,
00bEMaMU MOT00HBIX TeT

Ceuenust nuiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS I1apa

6.9

BekTtop Ha mmockoctH M B mpocTtpaHcTBe. CIIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHas cucTeMa KOOpAWHAT B HpocTpaHcTBe. KoopaumHaTbl BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd Mexay BekTopamu. CKalasipHOE
MIPOM3BE/ICHNE BEKTOPOB. BbluncieHne YriioB MexXAy NpSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXCECTBO, IMOAMHOXKCCTBO, OII€palliyi HaJl MHOXCCTBAMMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIIO,
CTETIeHb C IIeTBIM TTOKa3aTeNieM, KOpeHb HATYpaJbHOW CTETICHH, CTETICHD C
palMoOHAIBHBIM MOKa3aTelleM, CTENEeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapupM dUYHCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINH 00Iunit
JeNuTeNlh W HauMeHbIllee oOIee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APoOHO-
pPAalMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:
MOCJIEIOBATENbHOCTD, apu(METHUeCKass MpPOTrpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAsE TE€OMETPUYECKash IPOTPECcCHs;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIBIO
PEKYppeHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOIUTH apu(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHLb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIE,
[IOKa3aTelbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Pa3JIMYHBIX NPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMbI U PELIECHUS MaTeMaTHYECKHX

3aJa4 U 3a]]a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJiblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMK Ha MPOMEXYTKE, HenpepbIBHas (PYHKIHs, aCUMITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOUTh ACHUMMTOTHI rpapuka (QyHKUHUU; yMEHHE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOHM3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi UCCIENOBaHMUS (PYHKIIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJIB30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHATh IMPOM3BOAHYIO ISl HAXOXKACHMUSI HAWIydLIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIILIO

HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUS,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTW4yHas QYHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeNbHas |
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEAMETOB W 3a/a4 U3 peallbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJ1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPAa3HbBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlEe CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHuEe H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaWIl W  JAudarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKn HCCIe10BaTh COBMECTHbIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS, YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpadUiyecKUX METOJO0B; MNPUMEHSThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHOMN
BEpOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAITbHBIX COOBITHH; YMEHHE OIEepUpOBaTh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCJIO  TEPecTaHOBOK; OuHOM  HproTOHA;  yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMmenue onepupoBaTh MOHATHUAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpsSMbIMH,
Yrojdl MEXAYy MpSIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydyeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IIOHITUM U BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUlefienuIeaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa IOBEPXHOCTH, CEUCHMs KOHyca M LMIMHJIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs, B TOM YUCIJIE C MOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CaAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢GUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA00WsA, MOJ00HBIe (UTYpBI; yMEHHe
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUICCKHE OTHOUICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'C€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) NMpU PEUICHUH 33/1a4 U3 APYTrUX y4yeOHbIX NPEAMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIYUCISATH TCOMETPHYECKUE BEITMYMHBI
(mHA, yrom, IUIOMIA[h, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIbI U METOJbl, B TOM YHUCIIE: IJIOMIaAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IPSMOYTOJBHOTO MapajieNienunesia, MNUPaMUIbL, MPU3MBL, IUIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHWE BeKTopa Mo O0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHBII\/'I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3aJia4 JpYTUX y‘-IC6HLIX mpeamMCcTOB

13

YMeHne BeIOMpATh MOAXOMSIIAN METO IS PEIIeHUs 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMaTUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna v BEIYHACICHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH HETbIX YHCcel

12 Panmonanbuple uucna. OOBIKHOBEHHBIE W JICCATHYHBIE JPpOOW, MPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 ApudmeTndeckuil KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTn4ecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Cremnens c 11embIM mokaszareneM. CTerneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@METHYECKHE OIepaluud ¢ JIeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpPaBHEHUS

2.5 [lensie 1 QPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHECHHI M HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU

2.11 Martpuiia cucTeMsl JTMHEHHBIX ypaBHEHHH. OTnpeaenuTenb MaTPUIIbI

3 OyHKIWH U TpaduKu




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKuuu. [lepuoanyeckne GyHKIUN
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus (QyHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Marematuka. ['eomerpus; 11 knacc. yrinyoiennoe ooydenne Mep3msik A.L,
Homwuporckuii I.A., ITonskoB B.M.; mon penakiueit [logonsckoro B.E. O6miectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp «BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocemenue»

Atanacsd YueOuuk 10-11 xnaccel

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
I'eomertpus. 10-11 knaccesl: 3a1aHus Ha TOTOBBIX YepTexax 1no crepeomerpuu. JI. C.

ATaHacsiHa U JIp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

https://ege.fipi.ru

https://lib.myschool.edu.ru/
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