[Tpunoxenue 5.2
denepanpHas pabovas mporpaMma y4eOHOTO Kypca
«I"eomeTpus» (yriayOneHHBIH yPOBEHD)

MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh M3YUYCHHUS JUCLIUIUIMH €CTECTBEHHO-HAYYHOU
HAlpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukiaa. Ilockosnbky joruyeckoe MbILLICHHE,
dopmupyemMoe mpH H3yYeHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEPXKICHUH NpHU peLIeHUU
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBLABUIaTh U OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCITIOJB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHuss mporpaMmsel yuyeOHOro kypca «I'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3BUTHE HMHIMBUAYAIBHBIX CIIOCOOHOCTEW OOYdYalONIMXCS TPU W3YYEHUH TEOMETPUHU, Kak
cocTaBJIsAIOLIeH NpeameTHOM obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUSI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKUX 3HaHUM U
JecTBUH, creln(UYHBIX I'€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro NMpo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

pacuIpeHue NpeICTaBIeHUs] 0 TeOMETPUHN KaK YaCTH MUPOBOU KyJIbTYpPbl M (POPMHUPOBAHNE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJIETISAX, O3BOJISIOLIMX OMUCHIBATh U U3Y4aTh Pa3HbIE SBJICHUS OKPYKAIOLIEr0
MUpa, 3HaHUE MOHATUHHOIO anmnapara 1no pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMupOBaHNE YMEHHUS BJIa/IeTh OCHOBHBIMU MOHSTUSIMU O MPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMysl M yMEHHE HX HPHUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOIUTh HECTAHJAPTHBIE CIIOCOOBI PELLIEHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJAENSAX U B PEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

dopmHupoBaHHE  TOHMUMAHUS  BO3MOXHOCTM ~ AKCHOMATHUYECKOTO  IMOCTPOCHHS
MaTeMaTUYeCKUX TeOopHuil, GopMUpOBaHHME MOHWMAHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

(dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAAMM [I0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMS MX TNPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pPEIICHUs
CTEpPEOMETPUYECKUX 33Jad W 3aJad C [PAKTHUYECKUM CcofepxaHueM, (opMUpOBaHUE
OpEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B TPOBEIECHUH JI€YKTUBHBIX PAaCCYKICHHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEN
oOy4aromuxcs, IO3HAaBATEIbHOW aKTUBHOCTH, MHCCJIEIOBATEIbCKUX YMEHHUHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUS
pacro3HaBaThb MPOSBICHUS T€OMETPUIECKUX MOHATHH, 00EKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsIX W TPU HU3YYEHHHM [JIpYyTUX Y4YeOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallUil, HCCIEA0BaHUs
MOCTPOECHHBIX MOJIEJIeH, UHTEPIPETAIH [TOJTYyYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEP)KaTENIbHBIMU JIMHUSAMH yueOHoro kypca «I'eomerpusi» B 10—11 kmaccax
ABIsOTCS: «IIpsMble M MIIOCKOCTH B IpOCTpaHCTBe», «MHororpaHHukn», «Tema BpaiieHus»,
«BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBEY, «/{BHIKEHUS B IPOCTPAHCTBEY.



CdopmymnupoBanHoe Bo ®PI'OC COO TtpeboBaHWE «YMETh OINEPUPOBATH TOHATHIMU,
peNeBaHTHBIMUA T'€OMETPUU Ha yriyOnéHHoM ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUAM Y4YeOHOro Kypca, a (OpMHpPOBAHUE JIOIMYECKMX YMEHHUH
pacripenesnsieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUAM, HO U 110 ToaaM ooyuenus. Coneprxkanue
0o0pa3oBaHus, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM ocBoeHus: PenepanbHoil paboueit
IIPOTPaMMBI, pacrpeieIEHHBIM 110 TofaM 00y4eHus1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIMIIHAIBHBIM BOIPOCcaM 0Oydarolirecs o0paiiaiich HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJIAJCHUE T'COMETPUUYECKUMH  TOHATHUSAMH M HaBBIKAMHU
II0CJIEI0BATENIBHO M MOCTYNATeIbHO, C COOJIIOAEHUEM NPHUHIMIIA IMPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T€OMETPHUECKUX MPEACTABICHUI 00yJarOINUXCsl, paCIIUPSs
u yriyOusist e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon K M3y4EeHUIO TEOMETPUHU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3laTh yciuoBus A auddepeHiuanud  0O0ydeHUusl, MNOCTPOCHMs HWHIUMBUAYAIbHBIX
0o0pa3oBaTeNbHBIX IpPOTpaMM, O00ECHEeunTh yIIIyONEHHOE W3yYeHHE TEeOMETPHHM  Kak
cocTaBJIAOLIEeH yueOHOro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K IPOJOJDKCHUI0 M3YYCHHS MATEMAaTHKH C Y4ETOM BBIOOpa
Oyaymelt nmpodeccun, obecrneynBas NPEeeMCTBEHHOCTh MEXAY OOMIMM U HPOoeCcCHOHATBHBIM
00pazoBaHHEM.

Ha u3yuenue yueOHoro kypca «I'eomerpus» Ha yriyoaéHHOM ypoBHe oTBoauTcs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, MII0CKOCTh, MpocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX.

B3anmHOE pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NapaJlJIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaromumxcs npsaMbixX. [lapannensHOCTs TpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApPAJUICIIbHBIE NPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
IOpsSIMBIX, NApaUIEIBHOCTh NpsIMOM M IockocTH. [lapamnensHoe W IEHTpanbHOE
MpoeKTUpoBaHue, n3odpaxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N300paxkeHue Guryp B napamieibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IJIIOCKOCTEN: NapajlieibHbIE IUIOCKOCTH,
CBOMCTBa MapajienbHbIX IockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’aAp, NapaJIeJIeNUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYISIpHOCTE  TPSAMOM W IUIOCKOCTH:  NEPHNEHAMKYJSAPHBIE IpsMBIE B
IIPOCTPAHCTBE, NPSIMBbIE MApAUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMOU NEPIEHANKYIISIPHOMN INIOCKOCTH.
OpTtoronanbHOe MpOEKTUpOBaHUE. [lepneHanKyIssp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0
IUIOCKOCTH, PAaCCTOSHUE OT MpSIMOMl 10 IUIOCKOCTH, NPOEKIMS (UIyphl Ha IJIOCKOCTb.
[lepneH MKy ISPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIEHIUKYIIIpaX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN yIoJl, JINHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX M JBYTPAaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMsbl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipu3zmMa: n-yrosnbHas npusma, npsmast
UM HakKJIOHHas TpuU3Mbl, OOKOBass W TIOJHAas TOBEPXHOCTh Mpu3Mbl. Ilapannenenunen,



MPSMOYTOJIbHBIN Mapajiyieienuien] W ero cBoiicTBa. Kparwaiiline MyTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. ITupamumpa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabsl. CBoiicTBa pédep u OOKOBBIX rpaHei
IIpaBUIBHOM IUpamubl. lIpaBuibHbIE MHOTOIpDaHHMKM: IPAaBWIBHAs IIPU3Ma M IIpaBUJIbHAs
nupamu/a, NpaBuibHas TpEeyrojabHasi IUpaMuia U IpaBUIIbHBINA TeTpasap, KyO. Ilpeacrasienue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’ApP, JOJEKA3Ip U UKOCAIP.

Beruuciienue 31eMEeHTOB MHOTOIPaHHUKOB: péOpa, quaroHaiu, yrisl. [lnomans 60xkoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI IPU3MBI, IIJIO0IIA b OCHOBAHUH, TEOpeMa 0 OOKOBOM
HOBEPXHOCTH NpsiMOI npu3Msbl. [Inomane 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABUIBLHON
IpaMUJbl, TEOPEMA O IUIOIAAN YCEUYEHHON TMPaMUIBbI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IIPAaBUIIBHBIX MHOIOIDAaHHUKOB.
CuMmMeTpuss B MNpPaBUIBHOM MHOIOIPAHHUKE: CHMMETpHUS IapajulelienuIena, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHBIE W IIPOTHBOIOJIOKHO HAIlpaBJIECHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPa Ha uncio. CBOMCTBA c10KeHUsl BEKTOpoB. CBONCTBA YMHOKEHUS
BeKTOpa Ha yncio. [lonsaTre komiutanapable BEKTOPBI. [IpM3HaKk KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamtenenunena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHat B nnpoctpanHcTBe. Koopaunatel Bektopa. Cs3b
MEXJly KOOpJMHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy Bekropamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHATHS: UMIMHAPUYECKAsT IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, 00pa3yolIye MoBepXHOCTe!. Tena BpaleHus: UINH]P, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. BzaumHoe pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHus Ha MII0cKocTH. Pa3BépTka nmnuuapa 1 konyca. Cummerpus chepbl
U 11apa.

O06béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME MHPSIMOYTOIHHOTO
napajuienenunena u ciueactsus u3 He€. OObEM HpsIMONM M HAKJIOHHOM NPU3MBI, LWIMHAPA,
nupamMuibl 1 KoHyca. O6bEM mapa 1 apoBOro CErMEeHTa.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B LMJIMHAD,
onucaHHas okojio muiuHApa. [lepeceyenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OMMCAHHOTO OKOJIO c(hephl, Chepbl, BIMCAHHOHN B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanp MoOBEpXHOCTH LMIMHApA, KOHYca, Iulomans chepsl u e€ yacreid. [logobue B
npoctpaHctBe. OtTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  UTYD.
[IpeoOpazoBanue monoOus, romorerus. PemieHue 3amady Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceuyeHUil MHOTOTPAaHHMKOB W TeJd BpallleHUs: CEUEHUs MHIMHApA
(mapayuiebHO W TMEPIEHAMKYIISIPHO OCH), CEYeHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHHM: METOJ CJeJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. l[IpsAMoyronpHas crucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOI MpU
pEeIIeHNU T€OMETPUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE



JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmkeHus W paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBWKEHMI: INapajUIeIbHBIA IIEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKaJIbHasi CUMMETpPHs], IOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. IIpsmas u coepa
Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT' O KYPCA
«"EOMETPUS» (YIJIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BoCIMTaHHE:

C()OPMUPOBAHHOCTh ~ TPAKIAHCKOW TMO3UIMU  OOYyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOLEAYp TPakITAHCKOTO OOIIeCcCTBa
(BBIOOpBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJCHCTBOBATH C COIHAIBbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMHU H HA3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTUKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSM POCCHUICKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUW B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHHUEM
JOCTH>KCHUI HAyKU W JACSTENbHOCThIO YYEHOIO, OCO3HAHUE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUI, BOCIPUUMYUBOCTh K MaTEMAaTHUYECKUM acIeKTaM
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pPOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3ndyeckas akTUBHOCTB),
buznYeCcKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHOMN I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAY, OCO3HAHUE IIEHHOCTH TPYAOIIOOUS, UHTEPEC K pa3Nu4HbIM cdepam
MpoeCCHOHAIBHON ACSATEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccur U PeaTu30BbIBATh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
SKOHOMHUYECKUX IMIPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHOM Cpebl, OCO3HAHUE
100aTBHOTO XapaKTepa IKOJIOTHISCKUX MPoOIIeM, OpUSHTAIIHS Ha MPUMEHEHHE MAaTEMAaTHIECKUX
3HAHMI JJIs1 pEIICHU 3a7a4 B 001aCTH OKPYKaoIel cpeibl, INTAaHUPOBAHUE TOCTYITKOB U OLEHKU
UX BO3MOXKHBIX TTOCJICICTBUM JIJIs1 OKPY KAIOIIEH CPEIbL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKHd U OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MaTEeMAaTUYEeCKOH HayKHu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ Pa3BUTHs U 3HAYMMOCTH JJIS PA3BUTUS LUBUIM3ALMUHY,
OBJIQJICHUE SI3bIKOM MATEMAaTUKH M MAaTEMaTU4YECKOM KYJIbTYPOM KaK CPEICTBOM II03HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIIATH NPOCKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh MHANBHUYAIBHO U
B IpyMIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy MOHATUAMHU, (OpPMYyIUPOBaTH ONpEACICHUS  MOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpU3HAK KiaccU(UKAMKU, OCHOBaHUA Il 000OIIeHUs u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa3OBHIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U NPOTHUBOpednsi B (hakTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeAsaraTb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSATENHHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIPSMBIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMPATH CITOCO0 perieHus yaeOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHHS,
BbIOMpaTh HanboIee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbckue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HaHU, (POpPMYyINpOBaTh
BONPOCH], (PUKCHpYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, yCTaHaBIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IMPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMHU, BJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yIbTaTOB, BHIBOJAOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IMpoOIiecca, a TAK)KE BBIIBUTATh NMPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATh JE€PUIMTH HHPOPMALIMH, JAaHHBIX, HEOOXOIMMBIX Il OTBETa Ha BONPOC M IS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  pAa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEeMATU3UpPOBaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pa3IUMYHBIX BHAOB U  GopM
IIPEJICTaBIICHMUS],

CTPYKTYpHUpOBaTh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IUUHbBIX (JopMax, UIUTFOCTPUPOBATH
rpaduvecku;

OLICHUBAaTh HAA&KHOCTh HMHGOPMAIMU IO CaMOCTOSITENIbHO  CHOPMYJIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIC Y4eOHbIE el CTBUSA
OO0menne:



BOCIIPUHUMATh M (OPMYJTHPOBATH CYXKICHHS B COOTBETCTBHU C YCJIOBUSIMH M LEIAMH
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBbIPAXKATh CBOIO TOYKY 3pCHUA B YCTHBIX W MMUCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOY PELICHUs 33/1a41, KOMMEHTHPOBATH ITOJTYYCHHBIN PE3yJIbTaT;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBbI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux y4aCTHHKOB AuaJjiora, O6Hapy)KI/IBaTB pas3iniue u CXoACTBO
HO3UIHIA, B KOPPEKTHOU popme POpMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHNUS;

MNpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BHIONPATh (hOpMAT BBICTYIIJICHUS € YIETOM 3a7a4 PE3EHTALNH 1 0COOCHHOCTEH
ayIUTOPHUH.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHHH ¢ yuéTOM HOBOM HH(pOpMaLHH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIa/ICTh HaBBIKAMH [MO3HABATENIBHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUN
U MBICIUTENBHBIX ITPOIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yiIbTaTa pelleHrs MaTeMaTUYeCKOl 3a1auu;

NPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH NPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNAHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBUIM, OOBSCHATH MPUUYHHBI I0CTHKECHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JEATEIBHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHYyaIbHON pabOThl MpH
pemieHNn y4eOHBIX 331a4, TPUHUMATh I[eJIb COBMECTHOH JesATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeleniaTh BHIbl padOT, JOrOBapHBAThCs, OOCYXAaTh
MIPOIIeCC U PE3yabTaT paboThl, 0000IIaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBITIOJHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHS C IPYTHMHU
YJIeHAMU KOMAaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0ydaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITUSIMH CTEPEOMETPHUH MIPU PEIICHUH 3a7a4 U
MPOBEJICHUN MaTEMaTHYECKIX PACCyKICHUM;

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPHUM U CIEACTBUS M3 HHUX TPU PEUICHUH
TCOMETPHUCSCKHX 3a71ad;

e iIaccu(UIUPOBATh B3AUMHOE PACIIONOKEHHUE MPSIMBIX B IPOCTPAHCTBE, MIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

L CBO60}1HO ONEprUpOBaATh MOHATHUAMHA, CBA3AHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MCKIY
MPSMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U INIOCKOCTBIO;

L4 CBO60}1HO ONeprupoOBaTh NOHATUAMH, CBA3aHHBIMHU C MHOT'OI'PaHHHUKAMMU,

e CBOOOJHO pacrmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (MpU3Ma, MHpaMUJa,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0);



KJIacCH(pUIIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIS KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHPOBATh MOHATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, [IEHTPAILHOE M OPTOrOHAIBHOE MTPOSKTHPOBaHUE (UTYD Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHUs (PUTyp Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METOJAMH, BBINOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAIM TIOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpU3Ma, MUPaMUAA),
reOMETPUYECKUX TeJ C IPUMEHEHNEM (HOpMYIT;

CBOOOJHO ONEpUPOBATh MOHSATHSIMU: CUMMETPHS B MHPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOO/IHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKUX OTHOIICHWH M HaXOXICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABI IPH  PELICHUH
MaTeMaTHYECKUX 3314 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUYUECKUX 3a1aY;

U3BIICKaTh,  NpeoOpa3oBbIBAT W HMHTEPHPETHPOBATH  HHPOpPMAIUIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTaBICHHYIO Ha YepTekax Hu
PHCYHKaX;

NPUMEHSTH OJTyYCHHbIC 3HAHM Ha MPAKTHKE: CPABHUBATH M aHAIM3UPOBATH peaibHbIC
CUTyalluM, TPUMEHATh MW3Y4YCHHbIE TOHATHS B IpOLIECCe IOHUCKA peIICHUs
MaTeMaTH4ecKu cHOopMyTUpOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIE0OBATh TOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
TeOMETPUYECKUX TIOHSATHIA M TEOPEM, armapara areOpsl, perars MpakKTHYeCKUe 3a1a4H,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPHUECKUX BEIIHYNH;

UMETb NPEACTABICHUS 00 OCHOBHBIX ATAIaX Pa3BUTHS T€OMETPHUU KaK COCTABHOM YacTh
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAYYUTCS:

CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPUYECKONU, KOHUYECKON U
ceprueckoil MOBEPXHOCTIMH, OOBICHSTH CIIOCOOBI OTyUEHUS;

OIEpUPOBATh NOHATHUAMHM, CBA3aHHBIMHU C TEJIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh TeJsla BpaueHus (IUHIP, KOHYC, cdepa U 1map) U o0bSCHATH CIIOCOOBI
MOJTy4EHUs TeJl BpallleHus;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEHUE CPePhI U MIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUs, OOBEMBI U
IUIOLIAIM MTOBEPXHOCTEN MHOTOTPAHHUKOB M TEJ BPAIICHMS, TEOMETPUUECKUX TEI C
npUMEHEeHHEM (OopMYyIT;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOT'OI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMMCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHAs B MHOTOI'PAaHHUK UJIH TEJIO BPAIIEHUS;



® BBIUUCIIATh COOTHOIIEHHSI MEXy IJIOMIAJIMH ITOBEPXHOCTEH U 00bEMaMH MOAOOHBIX
TeJI;

e u300pakaTh H3ydaemble (UIYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHUCYHKOB IIPOCTBIX 0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpALLCHHUS;

® U3BJIEKaTh, UHTEPIPETHUPOBaTh U I[peoOpa3oBbIBaTh  MH(OpMALUIO 0
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpPEJCTaBICHHYI0 Ha dYepTekax H
pHCYHKaX;

e cBOOOJHO ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;

®  BBINOJHATH ONEPALUH HAJl BEKTOPAMHU;

e 33/1aBaTh [IJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT;

e pewarb TIEeOMETPUYECKHE 3aJaud Ha BbIYMCIECHHE YIVIOB MEXIy MNpPSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHME PACCTOSIHMM OT TOYKM JIO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa IIPU PELICHUN;

e cBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C IBUKEHUEM B IPOCTPAHCTBE, 3HAThH
CBOWCTBA JIBUKECHUH;

® BBINOJHATh M300paXEHHWsS MHOTOIPAaHHMKOB M TeJ BpAIlEHUs INpHU MapajuieIbHOM
NIEPEHOCE, LIEHTPAIbHON CUMMETPUH, 3€pKaJIbHOW CUMMETPUHU, IIPU IIOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

® CTPOMTbH CEUEHHSI MHOTOIPAaHHUKOB U TeJI BpAILlEHHs: CEYeHUs LIMINHPA (MapajuleIbHO
U MEPIEHANKYJIIPHO OCH), CEYEHMsI KOHYyca (apasuleIbHble OCHOBAHUIO U MPOXOASIINE
yepes3 BEpIIMHY), CEUEHHUS 11apa;

® UCMOJb30BATh METOJbl TOCTPOCHUS CEYEHUIH: METOJ[ CJIEOB, METOJA BHYTPEHHEIro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEeH MI0CKOCTH;

® JI0Ka3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

® T[PUMEHSTh TeOMeTpHUecKre (aKThl I peIIeHUs CTePEeOMETPUYECKHX 3anad,
IPENoiaralolliuX HECKOJIbKO IIAaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B
SBHOW U HESIBHOU (hopme;

e pewmarh 3aJauyd Ha JI0Ka3aTeJIbCTBO MaTeMaTHMYECKHMX OTHOIIEHHH W HaXOXKACHUE
reOMETPUYECKUX BEITHYHUH;

® [IPUMEHATH MPOTrPaAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

® [IPUMEHATH I[OJIyY€HHbIC 3HAHWA Ha TMpaKTHKe: CPaBHMBATh, AaHAJIM3HPOBATH U
OILICHUBATh PEAIbHBIC CUTYalluH, IPUMEHSITh H3YYCHHBIC TTOHITHS, TEOPEMBI, CBOHCTBA
B IIpollecce IOKMCKA pEIIeHUS MaTeMaTH4ecKu C(OpMYIUPOBaHHOM MpPOOIEMBI,
MOJICIPOBATh pealibHble CUTYalluU Ha S3bIKE TEOMETPUH, UCCIIEA0BATh MOCTPOSHHBIE
MOJIENIM C UCMOJIb30BAHUEM I€OMETPUYECKHX MOHATUH M TeopeM, ammapara anreOpsbl,
pelaTh MpakTUYECKHUE 33a]jauH, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKUX BEJTMYNH;

® UMETh NPEJCTaBICHUs 00 OCHOBHBIX dTaNax pa3BUTHsI T€OMETPHH KaK COCTABHOM 4acTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KoanyecTBo 4acoB




Ne HanmeHoBaHMe pa3jeioB U TeM DJIEKTPOHHbBIE
n/n NMPOrpamMMbl Beero KP P (undposbie)
o0pa3oBaTe/ibH
ble pecypchl
https://resh.edu.
1 BBenenue B ctepeoMeTpuio 23 1 ru/subject/51/
B . cHIe https://resh.edu.
> 3aMMHOE PacIOJIOKEHHUE MPSMBIX B 6 1 ru/subject/51/
IIPOCTPAHCTBE
I . https://resh.edu.
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN 2 ru/subject/51/
B [IPOCTPAHCTBE
n https://resh.edu.
4 €PIEHAUKYIIAPHOCTD NPAMBIX 1 75 ru/subject/51/
IJIOCKOCTEN B MPOCTPAHCTBE
https://resh.edu.
5 VYTl ¥ paccTosHUA 16 1 ru/subject/51/
https://resh.edu.
6 MHororpanHHuKH 7 1 ru/subject/51/
https://resh.edu.
7 Bexkropsl B mpocTpaHcTBE 12 ru/subject/51/
https://resh.edu.
3 [ToBTOpEHwME, 0606HI€HI:I€ " 5 ) ru/subject/51/
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME
11 KJIACC
KoJumnuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgpossbIe)
n/n NPorpamMmbl Bcero KP ap o0pa3oBareb
HbIe pecypchl
https://resh.edu
1 AHanuThdeckasi reOMeTpHs 15 1 .ru/subject/51/
https://resh.edu
) [ToBTOpEHME, 0606IH€HI:IG " 15 1 ru/subject/51/
CUCTeMaTH3aIusl 3HAaHUH
https://resh.edu
3 OOBEM MHOTOTpaHHUKA 17 1 .ru/subject/51/




https://resh.edu
4 Tema Bpamienus 24 1 .ru/subject/51/
[Tnomanu MOBEpXHOCTH U 00BE hitps://resh.edu
5 Ha P Mbl 9 1 ru/subject/51/
KPYTJIBIX TEJ
https://resh.edu
6 JIBr>keHus 5 1 .ru/subject/51/
https://resh.edu
7 [osropenue, 0bodmenHe u 17 2 ru/subject/51/
crcTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
I[TPOI'PAMME

INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

OcHOBHBIE IpaBUIIa U300pPAKEHMSI HA PUCYHKE
IJIOCKOCTH, MapaJljIeNIbHbIX IPSIMBIX (OTPE3KOB),
CepeiMHbI OTpe3Ka

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MpaBHIIa
M300paKeHHsI Ha PUCYHKE IIJI0CKOCTH,
napaseNbHbIX NPSAMBIX (OTPE3KOB), CEpeIMHbBI
OTpe3Ka

KoanyecTBo 4acoB

Bcero

KP

1P

[MousTHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJYIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJYPOCTPAHCTBO

MHororpaHH1KH, H300paskeHue IPOCTENIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paskeHre MPOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

AxcuoMsl CTCPCOMCTPHUH U NICPBBLIC CICACTBUA U3
HUX

AXCHOMBI CTEPCOMETPHH U ICPBBIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3
HUX. CrtocoObI 3aJ1aHus IPSIMBIX U TIJIOCKOCTEH B




10

11

12

13

npoctpancTBe. O003HAUEHUS TPSIMBIX U
TIJIOCKOCTEH

N300pakeHue ceueHui mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.
N300pakeHne nepeceyeHus nojryueHHbIX
I10ckocTel. PackpaimBanue NOCTPOSHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

N300pakeHue ceueHui mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOASAT Yepe3 ux p&opa.
N300pakeHue nepeceueHus nojryueHHbIX
II0cKOCTeN. PackpaimBaHue OCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

N300pakeHue ceueHui mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.
N300pakeHue nepeceueHus moryueHHbIX
IJI0CcKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUeHMH pa3HbIMU LIBETAMHU

H300paxenne cedeHnii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
N3o0paxenue nepeceueHus MoJTydeHHbIX
mIockocteil. PackpamrBanue NOCTPOEHHBIX
CEYEHUM pa3HbIMU LIBETAMH

14
15

MeTton ciie10B JUIsl IOCTPOEHUS CEUEHU N

Merton ciie10B U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepeceyeHui MPsIMBIX U IJIOCKOCTEN

16

17

18

19

Merton cnenoB 1yl TOCTPOEHUS CEUCHU M.
CBoiicTBa epecevyeHUil MPSMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3gaHue BEBIHOCHBIX
YepTEKEN U 3aIlUCh 11aroB MOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe rno Tpém
ToukaM Ha péopax. Co3gaHue BEBIHOCHBIX
YepTEKEN U 3aIlUCh 11aroB MOCTPOEHUS

[TocTpoenue ceuenuii B nmupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX
yepTexel U 3amuch H1aroB NOCTPOEHUs

20

[TocTpoenue ceuenumii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX
yepTexel U 3auch H1aroB NOCTPOEHUs

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJIBHUKOB

22

IToBTrOpenue mannmerpun: Teopema Menenas.
PacueTsl B ceueHNsAX Ha BBIHOCHBIX YepTEXkKax.
Hcropust pa3BUTHSA IIIAHUMETPUHU U CTEPEOMETPUH

23

24

KonTponbhas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3anmHOe pacnosioxkeHue NpsiMbIX B
npocTtpancTBe. CKpenyBaronyecs npsiMele.




25

[Ipu3Haku ckpemmBaromuXCcs NPsSIMBbIX.
[TapaienpHble NpsMbIE B IPOCTPAHCTBE

Teopema 0 CynieCTBOBAHMM U €IMHCTBEHHOCTH
IIPSIMOM NapAJICIIbHOU JAHHOU IPSIMOH,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsmMoi. Jlemma o
NIEPECEYCHUH NTaPAIIICIIBHBIX MTPSIMBIX
IJIOCKOCTBIO

26

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx
napauleJIbHBIX IpAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSMBIX

27

28

29

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajuieJIbHOTO IPOCKTUPOBAHMUS.
N3ob6pakenue pa3Hbix GUryp B nmapauienbHOM
MPOEKLUU

I{enTpasnbHas npoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJ MEXY
PSIMBIMU

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,

CBSI3aHHBIE C PACIIONIOKEHHEM IPSIMBIX B
IIPOCTPAHCTBE

30

31

32

33

34

35

[ToHsTHA: MapaJIIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak napaaienbHOCTH MPAMOM
1 Tiockoct. CBOMCTBA MApAIIEIBHOCTH MPAMON

1 TIJIOCKOCTH

reOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHCIICHUC U
A0Ka3aTejIbCTBO, CBA3AaHHBIC C MAPaJICJIbHOCTHIO
MMPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC

ITocTpoeHue ceyeHus, IPOXOIAIIErO Yepes3
JAHHYIO MIPSIMYIO Ha YEPTEkKE U NapaJIIEIBHOTO
Ipyroi npsamou. Pacuér otHomeHun

[TapannensHas IpoeKLUs, TIPUMEHEHUE IS
MOCTPOEHHUS CEYeHU KyOa U nmapajuiesenunesa.
CBoiicTBa napajuiesienune1a u Npu3Mbl

[MapannensHble iockoctu. [IpusHaku
NapaJuIeIbHOCTH JBYX IUNIOCKOCTEN

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
TJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY, He
MIPUHAIIECKALLYIO TAHHOU TIIOCKOCTH U CIEACTBHS
u3 Heé

36

37

38

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
[apaJUIEIbHOCTH NPSAMBIX IIEPECEUEHUs IIPU
MIEPECEUCHNH JIBYX NapAJIENbHBIX IUIOCKOCTEN
TpeThen

CaoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00
OTpe3Kax NMapauleIbHBIX MPSMBIX, 3aKITIF0UEHHBIX
MEXy MapajyIeNbHBIMU IUNIOCKOCTSIMU; O
NepeceyeHny NpsMOi ¢ IBYMsI apaljieIbHbIMU
IUIOCKOCTSIMU

[ToBTOopenue: Teopema [Tudaropa Ha MIOCKOCTH




IToBTOpEHUE: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO

39
TPEYroJbHUKA

40 CBoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napajuiejenuneia

A1 Brruncnenue ajiMH OTpe3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM TIapajuIeNeIuIe e
[TepieHIUKYISIPHOCTD MPSIMOU U INIOCKOCTH.

42 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IUIOCKOCTH
[TepieHIUKYISIPHOCTD MPSIMOU U INIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH
Teopema 0 CylIeCTBOBAHUM U €AMHCTBEHHOCTH

44 psAMOM, MPOXOIALIEH Yepe3 TOUKY IPOCTPaHCTBA
U IIEPIIEHUKYJIIPHON K IIJIOCKOCTH

45 [InockocTu 1 nepneHAUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

16 [110CcKOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBIC B
MHOTOTpaHHHUKaX

47 [lepnennukynsap u HakiaoHHas. [locTpoenue
NEPIEHIUKYJIPA U3 TOYKU Ha IPAMYIO

48 [Tepnenukynsp u HaknoHHas. [loctpoenue
NEPIEeHIUKYIISIpa U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHaAnKyIsgpax (npsmas u
oOpatHast)

50 Teopema o Tpéx nepneHAUKyIsApax (nmpsmas u
oOpatHasi)

51 Yroa Mexay CKpelMBarOIIMMHKCS IPSIMBIMU

52 [Touck neprneHuKyIIpHBIX NPSAMBIX C TOMOILBIO
NEPIEHIUKYIJISPHBIX TNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHKE

54 [TocTpoenue ceuenuii kyba, MpuU3Msl, HPaBHHBHOﬁ
MIMPAMHUJIBI C TOMOUIBI0 OPTOTOHAILHOW TPOEKIINH

55 [TocTpoenue ceuenuii kyoa, MpU3MBI, HPaBHHBHOﬁ
MUPAMHU/JIbI C TOMOUIBIO OPTOTOHAJILHON MPOEKIIMU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyIsIpPHOCTH NPSMON 1
MJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdyér
paccTOsTHUM OT TOUYKHU J0 IUNIOCKOCTH

59 HpaBI/IJ'ILHIiIC MHOTOrpaHHuKHU. Pacuér
paccTosTHUM OT TOYKHU J0 IVIOCKOCTH
CniocoObl OIyCTUTh NEPIIEHANKYISPHI:

60 CUMMETPUS, CABUT TOUKHU IO NapaljIeIbHON

IpPSIMOi




61

62

CnBur no HenapauieaIbHON MPSIMON, U3MEHEHUE
paccTosHun

KoHnTtpoinbHas padota "B3anMHOe pacmnoiokeHune
MPSIMBIX U TJIOCKOCTEH B MpocTpaHCcTBe"

63

[ToBTOpEeHHE: yron Mexay NpsMbIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHSL B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

64

65

[ToBTOpEHUE: YrOa MEKIY CKPEIIMBAIOIIMMHUCS
IpSMBbIMU B IPOCTPAHCTBE

FCOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUA yIjia
MCKAY MPSAMBIMHA B MHOI'OI'PAHHHUKAX

66

JByrpanubiii yrojl. CBOMCTBO JUHEHHBIX YIJIOB
JIBYTPaHHOT'O yTJia

67

68

69

70

[lepnennukynsapuble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYJISIPHBIX INIOCKOCTEN

[Tpu3Hak neprneHAnKyISpHOCTH MII0CKOCTEH;
TeopeMa O IPsIMON NEPECEUEHUsI IBYX IJIOCKOCTEN
HEepPIEHIUKYJIPHBIX TPEThEH MIOCKOCTH
[TpsMoyronbHbIM napasienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napaenenunena

TeopeMa 0 JUaroHaJii npsamMoyroJibHOIo
napauiejenuineaa u CacaCcTBUC U3 Heé

71

72

73

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIAIHBIC 3a1a4U,
CBS3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPSAMBIX U IJIOCKOCTU

HOBTOpCHI/IeZ CKpCHIUBArOIMECs NPsAMEIC,
MnapajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHUKAaxX

Hapa napaJisieJIbHbIX IUIOCKOCTEN Ha
CKPCIIUMBAOIIHNUXCA TPAMBIX, PACCTOSIHUC MCKIOY
CKPCHINBAOIHUMUCS ITPAMBIMU B IPOCTHIX
CUTyalnusax

74

75

76

77

Paccrosane ot TOUkH 10 IIJIOCKOCTH, PAaCCTOAHUC
OoT HpHMOﬁ A0 IIIIOCKOCTHU

Brruucienue paccTosHUN MEXKIY
CKPELIMBAOIMIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYIISPHON IIJIOCKOCTH

TpéxrpaHHblid yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB ¥ CUHYCOB JIJIsI TPEXTPAHHOTO
yriaa

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78
79

KonTtponbnas pabota "Yribl u pacctosHus"

CucremaTtu3zanus 3HaHuN "MHOTrOrpaHHUK U €T0
JJIEMEHTHI"

80

ITnpamupa. Buael nupamun. [IpaBunpHas
nupaMuia




31 [Ipusma. IIpsamas 1 HaKJIOHHAS TIPU3MBI. 1
[IpaBunpHas npuzma
22 [Ipamoii napauienenunesn, NpsiMOyTrOJbHbIN 1
napaiesenurnes, Kyo
83 Brinykibsie MHOTOrpaHHUKHU. Teopema Ditnepa 1
34 Brinykibsie MHOTOrpanHuKU. Teopema Ditnepa. 1
[IpaBusibHBIE ¥ TTOJYIPABWILHBIE MHOTOTPAHHUKU
85 KonTponbhas pabota "MHuororpanHuku" 1 1
36 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMma BEeKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxxenue Bektopa 1o 6azucy Tpéx BEKTOPOB, 1
HE JISKAIUX B OJIHOM MJIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiinne 3a1auu ¢ BEKTOpamMu 1
96 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
98 O0o011eHre U crucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 1
100 WToroBast KOHTpOJIbHAs paboTa 1 1
101 HToroBast KOHTpOJIbHAsA paboTa 1 1
102 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
11 KJIACC
No 1/ T KonuyecTBo yacos
°n/m eMa ypoka
P Beero  KP np
1 [ToBTrOopenue Temsl "KoopauHaTel BEeKTOpa Ha 1
IIJIOCKOCTH M B IPOCTpaHCTBe"
’ [ToBTopenue Temsl "CkansipHoe 1
IIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temsl ""Brrunciienne yria 1
MEXy BEKTOpaMH B IpocTpaHCcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOSIICH uepe3 1Be TOUKHu"
5 YpaBHEHHE IIIOCKOCTH, HOPMailb, YPaBHEHHE 1
MIJIOCKOCTH B OTPE3KaX




YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE

6 IJIOCKOCTH B OTpE3Kax

7 BektopHoe npousBeneHue

3 JInHelHbIE HEPABEHCTBA, JIMHENHOE
MIPOrpaMMUPOBAHHE

9 JIuHeiitHble HEPaBEHCTBA, JTUHEUHOE
MIPOrPaMMHUPOBAHHE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEX1y NPSIMBIMH B MHOT'OTPaHHUKaX

11 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEX/1y TJIOCKOCTSIMH B MHOTOI'PaHHUKAX

12 ®dopmysia pacCTOSIHUS OT TOUKH J10
TUIOCKOCTH B KOOPJMHATAX

13 HaxoxaeHne paccTosSHUN OT TOYKHU 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
TJIOCKOCTH B TIPAaBUIILHON TUPAMH/IE

15 KOHTponI)}'I'aﬂ pabora "AHanuruyeckas
reoMeTpuUs

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEIOB
CeueHMSI MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbie TPSMBIE U TUNTIOCKOCTH:
napajuiebHbIe CEUCHHUS

20 Hapa.pneanme TPAMBIE U II0CKOCTH:
pacyéT OTHOIICHUH

71 [TapamiensHbIe IPSAMBIC U TUIOCKOCTH: YTIIBI
MEXTy CKPEIUBAIOIIUMUCS TPIMBIMU
[lepnieH UKy IsIpHBIE IPSIMBIE U TUIOCKOCTH:

2 CTaHIApTHEIE NaPbI MEPIICHANKYIAPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

73 [lepnieH UKy IsIpHBIE IPSIMBIE U TUIOCKOCTH:
TeopeMa O TPeX MEePIEeHANKYIIpax

24 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH
BBIYHCIICHUS ITTUH B MHOTOTpaHHUKAX
[ToBTOpEHME: MIOMIAN MHOTOYTOJIbHUKOB,

25 (hopMyITBI 1715 TUTOMIAEH, COOOpaKEeHUS
no100us
[ToBTOpEHME: MIOMIAN MHOTOYTOJIbHUKOB,

26 (hopMyITBI 1715 TUTOMIAEH, COOOpaKEHUS
o400
[ToBTOpEHME: MIOIIAN MHOTOYTOJIbHUKOB,

27 (hopMyITBI 1S TUTOMIAEH, COOOpaKEeHUS

noxoous




[Inomanu ce4eHnii MHOTOI'PaHHUKOB:

28 IJIOIIAAN TOBEPXHOCTEMN, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS
[Inomany ceyeHnii MHOTOrpaHHUKOB:

29 IJIOIIA M TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOT00MS

30 Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 0O0bEM Tena. O0beM IPSIMOYTOILHOTO
napajulieJenunea

32 3amaun 00 yABOEHUH Ky0a, 0 KBagpaType
Ky0a; 0 TPUCEKIIMH yTia
CrepeoMeTpuuecKue 3a7jauu, CBI3aHHBIE C

33 00BEMOM MPSAMOYTOIBHOTO
napajuiesienuneaa
[IpuknanHble 3a1a4u, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM NpsAMOI TIPU3MBI
CrepeoMeTpuyeCcKre 33714, CBSI3aHHBIE C

36 N L
BBIYUCIIEHHEM 00BEMOB IPSIMOM MTPU3MBI

37 [TpuknaaHble 33129, CBSI3aHHbBIE C 00BEMOM
MPSMOU MPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaina. Oobém
HaKJIOHHOH MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 ornpenenéHHoro uHrerpana. O0bEM
MTUPAMUIBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPAMUJ C OOIIUM YTIIOM

A1 ®opmyna 06béMa nupamMuisl. OTHOILIEHHE
00BEMOB NUpaMUJ ¢ OOLIUM YIJIOM

42 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUEeCKUE 3a7jaul, CBSI3aHHBIE C
o0BbEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHU/IbI

16 [Ipumenenue o0bEMOB. Borunicienue
paccTosiHUsA A0 INIOCKOCTH

47 Konrtponsnas padora "O0béM

MHOT'OrpaHHHUKa"




48

[unuHapuyeckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
IIOBEPXHOCTHU

49

50

Munuaap. [IpsMoit KpyroBod HUIMHAP.
[Inomans NOBEPXHOCTH LMJIMHIPA

Konunyeckas noBepxHOCTh, 00pazyroime
KoHu4eckoi nosepxHoctu. Konyc

51

52

CeucHue KOHYCa IJIIOCKOCThIO,
HapaHHCHBHOﬁ IIJIOCKOCTH OCHOBAHU A

VYceu€nnsiii konyc. M3o00pakeHre KOHYCOB U
YCE4EHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
MMOBEPXHOCTU KOHYyCa

54

55

56

57

[Tnomanp 60KOBOIM MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTU KOHYCa

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeUeHH I OHUJIMHAPA, KOHYyCa
CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeUeHH I OHUJIMHApPA, KOHYyCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps mnockocTsio. Bug u
n300pakeHue mapa

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps mnockocTsio. Bug u
n300pakeHue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
yacTein

63

64

65

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, TOCTPOECHUEM UX
CEUEHUH TUIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC
co cthepoii U mapoM, TOCTPOCHUEM UX
CEYeHUH MIOCKOCTHIO

66

67

[Ipuknagueie 3agaun, cBsI3aHHbBIE CO chepoit
Y I1apoM

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYUCIICHUS B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
o400




68

69

Paznmuunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOI'OI'PaHHUKOB

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

KontponbHas padota "Tena u moBepXHOCTH
BpaieHus"

72

73

74

O06béM mumuHIpa. Teopema 06 00béMe
PSAIMOTO HUJIMHAPA

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

[Tnomaayu GOKOBOW ¥ MOTHOM MOBEPXHOCTH
KOHyca

75

76

CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJIOIAIM TTOBEPXHOCTEN Ten"

77

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C
BBIUUCIICHUEM 00BEMOB 11apa, IapoBOro
CerMEHTa M IapOBOT0 CEKTOPa

78

79

80

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM L1apa U
omaapio cepsl. COOTHOMICHUS MEXKIY
IO ISIMU TTOBEPXHOCTEN U 00bEMaMH
MMOTOOHEBIX TEl

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEMa ripu mo100m.
CrepeomeTpuuecKue 3aJauu, CBI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TeJI U IIJIOMIAIEH
MIOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIBIX Ten"

81

JIBuxeHust npoctpaHcTBa. OToOpakeHusl.
JIBroxeHus ¥ paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBMKESHUM

82

Buae! n1BukeHnil: napaiebHbIN NEPEHOC,
LIEHTPAJIbHASL CUMMETPUS, 3epKajbHAs
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOH

83

[IpeoOpaszoBanus nogobus. [psmas u chepa
Ditnepa

84

85

FeOMeTqueCKHe 3a1a4i Ha MPUMCHCHUC
JABUKCHUA

KonrtponsHas pabora "BekTops! B
IpocTpaHcTBe"

86

O6o61matoniee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometpuu 10—11 kiaccos,




87

cucremarn3anus 3HaHui: "IlapamiensHoCTh
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reomerpun 10—-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

88

89

Oo6o06maromee noBropenue 11 noHATUH U
MeTOJ10B Kypca reometpun 10—11 kmaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHctae"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOrorpaHHuka"

90

91

92

O6o6matomee nopropenue 11 nonsTuii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOI'paHHUKa"

O6o6matomee nmopropenue 11 nonsTuii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucteMaTtu3aius 3Hanuit: "[lnomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucrteMarusanus 3gaguii: "Inomanun
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJIbHAs paboTa

95

96

97

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAaHUU

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH
1 €€ poJIb B PA3BUTHH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTUN
Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH
U €€ poJIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ pOjIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI




Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH
102 U €€ poJib B PA3BUTUH COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NMpoBepsieMoro
pe3yJbTara

7

7.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 0011ero 00pa3zoBaHus

['eomeTpus
OrnepupoBaTh NOHITHSIMU: TOUKA, MPAMAasi, INIOCKOCTh

7.2

7.3

IIpuMeEHATH aKCMOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHHUU
F€OMETPUYECKUX 3a]1a4

OnepupoBaTb MOHATUAMU: NAPAUIEIBHOCTh W NEPIEHIUKYJISPHOCTH
IPSAMBIX U IIJIOCKOCTEN

7.4

7.5

7.6

KrnaccudunupoBaTs B3aMMHOE PACIIOIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUSIMU: JIBYTPaHHBIA YroJl, TpaHH JABYTPAaHHOTO yTJa,
pedpo IBYrpaHHOIO yria, JMHEWHBIA YToJl IBYTPAaHHOIO YyTJla, TpaxycHast
Mepa JABYTpaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA M HEBBITYKJIbINA
MHOT'OI'paHHUK, 3JICMCHTEI MHOTOI'PaHHUKaA, HpaBHHBHLIfI MHOT'OIrpaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (TMHMpamuja, NpHu3Ma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

7.9

KnaccupunupoBate  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KiJaccupukanuy  (BBIMYKJIBIE M HEBBINYKJIblE  MHOTOI'DAaHHHKH,
IIPaBUJIBHBIE MHOTOTPDAHHMKH, TIIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJuIeIeIUIe/Ibl)

OHepI/IpOBaTL IIOHATHUAMMU CCKylias IIJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

7.10

7.11

7.12

OOBSICHATH  NPUHLMIIBI  MOCTPOCHMUSI  CEUYEHWH  MHOTOTPAHHUKOB,
UCIIONIb3YSI METOJ CIIEH0B

CTtpouTh ceyeHussT MHOTOTPAHHHUKOB METOJOM CIIE€JOB, BBIIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHH3Y

Pemate 3amaun Ha HaAXOXKJACHHE TEOMETPHUECKUX BEIIMUMH 1O o0pa3iiaM
WIH allTOPUTMaM, TMPUMEHsSIsSE W3BECTHBIC aHATUTUYECKHE METOJbI TpH
pEeIICHUH CTaHAAPTHBIX MAaTeMAaTHYECKUX 3a7ad Ha BBIYHCICHHUE
PAcCTOSIHUM MEXIy JBYMs TOUKaMH, OT TOYKH JI0 MPSMOM, OT TOYKUJIO
TIJIOCKOCTH, MEXKTY CKPEIIMBAIOITUMUCS MPSIMBIMU

PemraTs 3aa4i Ha HAXOXKXACHHUEC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIrOpUTMaM, IMPUMCHSASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJAbI IIpH
PEIICHUN CTAHAAPTHBIX MATCMAaTH4YCCKUX 3aJilad Ha BBIYMCICHHUEC YTJIOB
MCKAY CKPCHIMBAOIIMUMHUCA TIPAMBIMH, MCKIY HpHMOfI 1 IIJIOCKOCTBIO,
MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB




Bbruucnare 00BbEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamMua) ¢ IpUMEHEHHUEM (OpPMyYJI, BEIYUCIATE COOTHOLICHUS

7.14 MEXIY IJIOIAaIMU ITOBEPXHOCTEN, 00BéMamu HOI00HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MHOHATHSMHU: CUMMETpPHUS B INPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI
W3Bnekatpb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH WH(POPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX
[TpumeHsaTh TeoMeTpudeckrue (akThl IS PEHICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4y, MOPEIIONIArarlliuX HECKOJIbKO IIaroB pPELICHHs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B IBHOH opme
718 [IpumensATh mpocTeWlMe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]a
719 [TpuBOIUTE MpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HH, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIEC 3HAHUS HA MTPAKTUKE: aHATU3UPOBATh PEalIbHbIC
CUTYallU U IPUMEHATh U3yUEHHBIE TIOHATHUS B IIPOLIECCE TOUCKA PEIICHHUS
MaTeMaTH4ecku  cHOpMyIHpPOBAaHHOW  MpOOJIEeMBbI,  MOJAEIUPOBATH
7.20 pealibHble CUTYyallUd Ha SI3bIKE N€OMETPHH, HCCIEAO0BATH MOCTPOCHHBIE
MO/IEJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITUI U TEOPEM, anmnapara
anreOppl, pelmarbh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXIACHHEM
r€OMETPUYECKUX BETUUHH
11 KJIACC
Kon .
TR IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTATLI 0CBOCHUS OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh MOHATUAMH: IUIUHJPUYECKAsl TOBEPXHOCTb, 00pa3yrolye
6.1 IWIMHJPUYECKON IOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyroliie  KOHMYECKOW  ITOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (LHJIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyUEHHsI TeJ BPaLLCHHS
6.4 KnaccugunupoBats B3auMHOE pacnojiokeHne cepbl U MIIOCKOCTH
OnepupoBaTh MOHATUSAMH: ILIAPOBOM CETMEHT, OCHOBAHME CErMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BBHICOTA
I1apOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbruucnarte 00bEMBI M IUIOMIAJM IOBEPXHOCTEH Tel BpalleHHS,
' F€OMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIT
OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u
6.7 OMMCAaHHBIN 0KO0JIO cepsl, chepa, BMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIeHUs
6.8 BbIUnCIATE COOTHOIIEHUS MEXKTY IO IMH ITOBEPXHOCTEH 1 00bEMaMH

MOAOOHBIX TEN



6.9

6.10

6.11

6.12

6.13

6.14

N300paxkaTh n3ydaeMble (QUTYpbl OT PYKH U C NMPUMEHEHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BBINOSMHATE  (BBIHOCHBIC) TUIOCKHE 4YEPTEKH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHUTH CEUYEHHUS Tell
BpallleHUs

W3BiiekaTh, WHTEPIPETHPOBATh M IMPEOOPA30BBIBATH HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpPEACTAaBICHHYIO Ha
YepTeKax U pUCYHKaAX

[TpuMeHsTh reoMeTpuueckre (BaKThl IS PEIICHUS CTEPEOMETPUUYCCKUX
3a/a4, TPEINOJIarafollluX HECKOJIbKO INAroB PEIICHUs, €CIU YCIOBUS
PUMEHEHHUS 3aJIaHbI B SBHOU (hopMe

OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIHOJ'IHSITB ﬂeﬁCTBHH CJIOKCHU BCKTOpOB, BbBIUUTAHUA BCKTOpOB nu
YMHOXKCHHUSI BEKTOpA Ha YHCIIO, OOBSACHSATh, KAKMMU CBOWCTBAMH OHH
001a1af0T

6.15

[TpuMeHsITh paBUIIO NapajlieenuIea Npy CI0KEHUH BEKTOPOB

6.16

6.17

6.18
6.19

6.20

OnepupoBaTb NOHATHUSMHU: JAEKAPTOBbl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA,
Yrojl MEXAy BEKTOpaMH, CKAJIPHOE IPOU3BEACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI

HaXOIII/ITL CyYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpAa Ha YHUCIO, YTOJI
MCKAY BCKTOpaMH, CKAJIAPHOC IMPOU3BCACHUC, paCKIaAbIBaThb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

38.,HaBaTB INIOCKOCTh YPABHCHHEM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT
Pemrats HpOCTCfIHIHG TCOMCTPHUICCKUC 3ala4i Ha IPUMCHCHUC BECKTOPHO-
KOOPAWHATHOTO METOJa

Peniate 3agadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUN U
HAaXO0XIACHUC TCOMCTPHUICCKUX BCIUYWH I10 06pa311;aM WK aJirOpuT™MaM,

MMPpUMCHAA HN3BCCTHBIC MCETOJbI npu peUICHUH CTaHAApPTHBIX
MaTCMAaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATh mpocTEWIINEe NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeI>’I B MIpUpoJAc U
JKHU3HHU, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IprMeHsATh MOTyYEHHBIC 3HAHHS HA MPAKTUKE: AaHAITM3UPOBATh PEAIbHbIC
CUTYallMU U IPUMEHATh U3YUYCHHBIE ITOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTreMaTudecku  cHOpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHbIE CUTYyallMd Ha SA3bIKE N€OMETPUU, UCCIEA0BATH IOCTPOCHHBIE
MOJIEJH C UCITOIb30BAaHUEM T€OMETPUUECKHUX MTOHSATUM U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBS3aHHBIE C HAXOXICHHEM
r€OMETPUUYECKUX BETUYUH

IHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS

7 ‘ I'eomerpus




7.1

OcHoBHbIE TOHATUA CcTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[ToHnsATHE 00 aKCMOMATHYECKOM IOCTPOCHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHI
U CJIEICTBUS U3 HUX

7.2

7.3

B3aumHoe  pacrnonokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuiefibHble M CKpeuuBarouuecss mnpsMble. [lapamnenbHOCTh OPSIMBIX U
IUIOCKOCTENl B IPOCTPAHCTBE: MapajUiesibHblE IpsIMblE B  NPOCTPAHCTBE,
MapajuiebHOCTh TPEX MNPSMBIX, MApPaUICTbHOCTh MPSMOM U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMM CTOPOHAaMH, YIOJ MEXKIY MNpSAMbIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapalijielibHble MIIOCKOCTH, CBOICTBA MapasyiedbHbIX
wiockocteil. [Ipocreiimme mpocTpaHCTBEHHbIE (UTYPHI HA IJIOCKOCTH: TETPAdP,
KyO, MmapaJijiesienumnes, NoCTPOeHUe CeueHu i

[lepnieHIUKYISIPHOCTh MPSMOM M IUIOCKOCTH: TNEpPHEHANKYJSpPHbIE MpsMble B
MMPOCTPAHCTBEC, NMPAMBIC MAPAJUICIIBHBIC U IICPIICHAUKYJIAPHBIC K IINIOCKOCTH, ITPHU3HAK
MEPIEeHIUKYJISIPHOCTH MIPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMON MEePIeHIUKYISIPHOMI
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJl MEX/1Y MPSIMOU U TNIOCKOCTHIO, IBYTPAHHBIN
yTOJI, TMHEHHBIN yroJ1 IByTrpaHHoro yria. [lepnenaukynsip 1 HakJIOHHbBIE: PACCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
I0CKOCTh. [lepneHanKyIsIpHOCTD MII0CKOCTEN: MPU3HAK MEPIICHIUKYISPHOCTH ABYX
mrockocreil. Teopema o TpEX NMepreHANKYIsIpax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHMKA, BBIIYKJIBIE U
HEBBIIIYKJIBIE MHOTOI'DaHHMKH, DPa3sBEPTKA MHororpaHHuka. IIpusma: n-yrosbHas
IpU3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs IPU3MBbIL, OOKOBasl U
[IOJIHAs ITOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsAaMOyroabHbIN apajuleaeIuIe
u ero cporcra. Ilupamuaa: n-yronpHas nupaMuia, FpaH U OCHOBAHHME NUPaMUIBL,
OOKOBasi U IOJIHAsI [TOBEPXHOCTh NMHUPAMM[bI, NIPABUIbHAS U yCEUEHHAs NMUpaMUJA.
OneMeHTbl NpuU3Mbl U nOUpaMuibl. [IpaBUiibHbIE MHOTOIpDAaHHUKHU: IOHSTHE
[IPAaBUJIBHOIO MHOIOTpaHHUKA, IIPaBWIIbHAS IIpU3Ma M IpaBWIbHAsA IHUpaMULA,
MpaBWIbHAs TPEyroJibHAs NMUpaMuja U NMpaBWIbHBIN TeTpasap, KyO. [IpeacraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOAEKa’aAp M uKocadapyrue CedeHus
IIPU3MBI U TUPaMUIbI

7.5

7.6

7.7

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJeMEeHThI CUMMCTpPUU B nmupaMujaax, mapajiejacnuiecaax, IMPpaBUJIbHBIX
MHOT'OrpaHHUKax

Bbruucnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA]Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH H IIOBEPXHOCTH IMPABHIBHOM NUPAMHUABI, TEOpEMa O IUIOLAIU
yceu€HHOoM nupamuabl. [Tonarue 06 06béme. OOBEM nUpaMubl, IPU3MBbI

[Tono6ubIe Tena B nmpoctpaHcTBe. COOTHOLIEHUS MEXKY IUIOMIAISIMHU TOBEPXHOCTEH,
00BéMaMU TTONOOHBIX TET

11 KUIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
I'eomerpus

6.1

6.2

[unuaapudeckas MOBEPXHOCTh, 00pa3yOIINe IMINHIPUYECKON TOBEPXHOCTH, OCh
MUTUHIPUYECKOW MoBepxHOCTH. [IWmHIp: OCHOBaHHS M OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0Ch, IO/l OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckass moBepXHOCTh, 0Opa3yrolIe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHUWE M BepIIMHA, 00pa3yromias



6.3

6.4
6.5

1 OCh, TUTOMIA/Tb OOKOBOM U TIOJTHOW MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: nueHTp, paanyc, JMaMeTp, TUIOMAIb MOBEPXHOCTH chephl. BzanmHoe
pacrionio’keHue cepsl U IMIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, TUIomaib
chepsl

N300paskeHue TeJ BpallleHHus Ha IMJI0CKOCTH. Pa3BEpTka IMIIMHIpa U KOHYyca

KomOuHaIiu Tesl BpalieHUs] ¥ MHOTOIPAaHHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN
okoJio chepsl, chepa, BiMcaHHAsi B MHOTOTPAHHUK, WJIH TEJIO BPAIllCHUs

6.6

[Tonstue 06 00nEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBPHOTO TapajuieNienunena M cieActBus u3 He€. OO0BEM LWIMHIPA,
koHyca. O0BEM I1apa U mIomasb chepol

6.7

[Tonobueie Tema B mpoctpaHcTBe. COOTHOWMICHHS MEXAY — IUIOMIAASIMHU
MOBEpPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

6.8

6.9

Ceuenust nuiauHApa (MapajieNbHO U MEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/SIIEe Yepe3 BEpIIMHY ), CeUeHHs 11apa

BekTop Ha 1mockoctT M B mpocTpaHcTBE. CII0O)KEHHE M BBIYMTAHHUE BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ucio. Pa3noxkenue BeKTopa no TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IIpaBuio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €
IIPUMEHEHHEM IIPAaBUJI JEHCTBUI C BEKTOpaMU

6.10

[IpsimoyronpHas cucreMa KoopAWHAT B mpocTpaHcTBe. KoopawHaTel BekTOpaA.
[Ipocreiiine 3agaun B KOOpAMHATAX. YToid Mexay Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BhIuncieHnEe YriIOB MEXIY MPSMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH FTEOMETPUUYECKHX 3a/1a4

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHET'O
OBIIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K IIPEAMETHBIM pe3yJjibTaTaM 0CBOCHUSA

NpOBepPsieMOro0  OCHOBHON 00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0oIero
TpeGoBaHus o0pa3oBaHus

Bnagenue MeronamMm J0Ka3aTeNbCTB, AJIrOPUTMaMHU pELICHUS 3ajady;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATh IMOHATUAMHU: OINpPEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (JOPMYIUPOBKH; IPUMEHSTH UX; yMEHUE (HOpMyITupOBaTh
o0paTHOE M NPOTUBOMOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIONb30BaTh METOJ MaTeMAaTHUYECKOM WHAYKLHNU;
IPOBOAMTH JOKA3aTeNbHbIE PpACCYXKICHHMsS TpU pElIeHUH 3a/ad,
OLICHMBAaTh  JIOTMYECKYI0 TPAaBUIBHOCTb  PACCYKICHWH; yMEHHE
ONEepUpPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOMXECTBO, OMNEpaluu Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JJis OMKMCAHUS PeasIbHbIX MPOLIECCOB U SBJICHUN U MPU pEUICHUH
3ajja4, B TOM 4YHCIIE M3 JpPYyTUX Y4eOHBIX TMPEIMETOB; YMEHHE
ONepupoBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajlaBaTh M ONHUCHIBATh Tpadbl pa3IUYHBIMU
crocob6aMu; UCIOJIb30BaTh Irpadbl MpU PEeLISHUH 3a/1a4

YMmenne OIICpHUPOBATE IMOHATHUAMMU: HATypaJlbHOC YHCJIO, IECJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaJIBHOﬁ CTCIICHU, CTCIICHDb
C palroHaJIbHbIM II0Ka3aTeciieM, CTCIICHb C )Iel\/’ICTBI/ITeJ'H)HI)IM




mokaszareieM, JiorapuM 4mucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YMCJa, OCTATOK I10 MOAYJI0, PAalMOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHMCJIO,  MHOXXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANIBHBIX, JEHCTBUTENbHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NpPU3HAKH JICIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HAauMEHbIIee
o01iee kpaTHOe, anroput™M EBKiIMzaa npu perieHuu 3ajgad; 3HaKOMCTBO ¢
pPa3NMYHBIMM ~ TO3MIMOHHBIMH ~ CHUCTEMaMH  CYMCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH M NpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENeHs MU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATIBEHBIX
BBIPQ)KEHUIl; YMEHHME ONEepPUpPOBATH HMOHATHSAMM: I10OCIEI0BATEIbHOCTD,
apudMeTHIecKas Iporpeccus, FreOMEeTpHUIECcKas porpeccus, 0eCKOHEYHO
yObIBaroIiasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYyII;
YMEHHE ONEepUpOBaTh HMOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMILJICKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPHrOHOMETpUYecKas U
anreOpandeckas); yMEThb MPOU3BOAWTH apU(PMETHUECKUE IACUCTBHS C
KOMIUIEKCHBIMU ~ YHCJIAMH; TNPUBOJUTH IMPUMEPHl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,
OIpe/IeIUTENb MAaTPHULIbl, FEOMETPUUECKUN CMBICIT OIIPEeIINTENs

YMeHHEe OnepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBATh
MOHSATUSAMHU: TOXKIECTBO, TOXKICCTBEHHOE NpeoOpa3oBaHUEe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellaTb YpPaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIATh
YpaBHCHHUsA, HCPABCHCTBA MW CHUCTECMbI C IIapaMCTPOM; IMPHUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJIS PELICHHUS MATEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMHU: (YHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OIPaHMYEHHOCTh (DYHKIMHM, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DyHKIIMK, HAauOOoJblllee U HaUMEHbIIee 3HAUEHUs
(GYHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YHKIMU, T€OMETPUUECKUI 1
¢u3nyeckuif CMBICI TPOM3BOJIHON, IepBooOpa3Has, ONpenenEHHbINR
UHTETpall; yMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIMH, HAXOAUTh YpPaBHEHHE KacaTelbHOU K rpaduxy
(GYHKIMU; YMEHHE HaXOIUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIsl HCCleloBaHUs (DyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHbIIWE 3HAueHUs (DYHKIUI; CTPOUTH
rpauKku MHOTOYJICHOB C MCIIOJIb30BAaHMEM arlapaTa MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh NPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIYUIIEero
pelieHuss B MPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKUX W
¢bu3nUecKrx 3a1a4ax; HAXOJUTh IJIOMIAIU U 00BEMBI GUTYP C TTIOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJECIUPOBAHUS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMenue omnepupoBaTh MNOHATHSAMH: Tpaduk QyHkuuH, oOpaTHas
byHKIMSA, KOMIO3UIMA (YHKUMH, JTUHEWHas (QYHKUUS, KBaJpaTU4Has
byHKIHS, panroHanbHas byHKIWMA, CTENIEHHAas byHKIMA,
TPUTOHOMETpUYECKHE  (YHKLIMH, OOpaTHble TPUTOHOMETPUUYECKHUE




¢yHKIMHM, TOKa3arenbHas M Jorapudmudeckas (QyHKIUH; YMEHHE
CTpOUTHh TpaduKy HM3YYEHHBIX (PYHKIMH, BBINOIHATH MPEe0oOpa3OBaHUS
rpaduKoB PYHKLIUH, UCTIOIB30BaTh IPpaUKU IS U3yUSHHS MTPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIB30BaTh CBOMCTBA U rpaduku pyHKIMI U1 pelIeHns
ypaBHEHMI, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YPaBHEHHU, HEPAaBEHCTB
U HX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHIL, I0JIHM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH yNpaBJICHUS JIMYHBIMA U CEMEHHBIMU
dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI IO YCJIOBHMIO 33Jaud, MCCIEN0BaTh IOJYYEHHOE PELICHUE U
OLICHMBATh MPABAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOIEIHUPOBATH
peasibHble CUTYyallUM Ha SI3bIKE MAaTEMAaTUKH; COCTABJIATH BbIPAXKECHUS,
YpaBHEHHS, HEPAaBEHCTBA M UX CHCTEMbl [0 YCIOBHUIO 3aJauH,
UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIHW C MCHOJIb30BAaHUEM arapara
anreOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

VYMeHue onepupoBaTh MOHATUAMU: cpeiHee apupMeTHIecKoe, MeluaHa,
HauOoJIbIlIeE U HAMMEHBIIIEES 3HA4YCHM, padMax, JUCIICPCH, CTAaHAApPTHOC
OTKJIOHEHUE YHMCIIOBOIO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIIPETUPOBATD
UH(OPMALKIO, IPEJICTABICHHYIO B TAOIUIIAX, HA JUarpaMMmax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBA pealibHBIX MTPOLIECCOB U SABJICHUI; IPEICTABIATh
uH(pOpMaLMI0O C TOMOUIbIO TalIWLl M JAMarpaMM; HCCIEA0BaTh
CTaTUCTHYECKUE JIaHHbIC, B TOM YHCIE C MPUMEHEHHEM IpapuuecKux
MCTOOB U 3JICKTPOHHBIX CPCACTB; Fpa(i)I/IquKI/I uccijea10BaTb COBMCCTHBIC
HaOJIOZEHUsT C TIOMOIIBIO JHarpaMM pacCeuBaHUs M JIMHEHHOM
perpeccuu

YMeHne onepupoBarh IMOHATHAMM: CIy4YalHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIyYallHOrO COOBITUS; YMEHHE BBIYMCIATDH
BEPOATHOCTh C HCIOJIb30BaHHEM TI'paUUYEeCKUX METOJIOB; MPUMEHSThH
GopMysIBl CIOXKEHUS U YMHOXEHHs BEpOSITHOCTEH, (popMyily MOIHON
BEpOATHOCTH, (popmyny bepHyim, koMOMHATOpHBIE PaKThl U HOPMYIIBI;
OLICHMBAaTh BEPOSTHOCTH PEANbHBIX COOBITUH; YMEHHE ONEepHUpOBAaTh
NOHATUSMM: CllydallHas BEJIWYMHA, pPaclIpelelICHHe BEpPOSATHOCTEM,
MaTeMaTHUYeCKoe OXHUAAHWUEe, JAUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CllydallHOW BeJWYMHBI, (QYHKIMM paclpelesieHuss M IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJIbHOTO W HOPMAJIBHOIO paclpeesIeHul;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX PpACHpPENEICHUNA Ui
pelieHuss 3ajayd; 3HaKOMCTBO C TOHATHUSMHM: 3aKOH OOJBIINX YHCEl,
METOABl BBIOOPOYHBIX MCCIEOBAHUMN; yYMEHUE MPUBOJIUTH MPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIO mepecTaHoBOK; OmHOM HpbloToHa; yMmeHue
NPUMEHATh KOMOUHATOPHBIE (DAKThI M pacCy>KICHUS JJIs pelIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  peaJIbHbIX COOBITHI; COCTaBJISITh
BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3YJIbTaT

YMeHue omnepupoBaTb MNOHATHSAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIWYMHA yTaa, IJIOCKMHM yrodi,
JBYTPaHHBIA YTroJ, TPEXIPAaHHBIM yroJ, CKPEIIMBAIOIIUECS TNPSMBIE,
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NapajvyieIbHOCTh U MEPHNEHIUKYISPHOCTD MPSMBIX U IUIOCKOCTEH, yroiu
MEXAY HPSAMBIMHU, YIOoJl MEXAY HPSIMOM MU IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY MIOCKOCTAMH; YMEHHE HCIOJb30BaTh MpH
pelIeHnH 33134 U3y4YeHHbIE (PaKThl U TEOPEMBl IUNIAHUMETPHU; yMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTeMaTUYECKUEe MOJEIN C IOMOIIBI0 T€OMETPUUYECKUX IMOHIATUH H
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH IPAKTUYECKUE 33]1a41

VMeHHe OnepupoBaTh MOHATHIMU: IUIOMAAbL GUIYPbI, 00bEM (UTYDHI,
MHOTI'OI'paHHUK, HpaBI/IHLHbe/’I MHOI'OrpaHHuK, CCHCHHUEC MHOI'OI'paHHHKA,
Ky0, mapauiesienunesa, npu3Ma, nupamuaa, (Gurypa ¥ IOBEPXHOCTh
BpallleHus, UWINHIAP, KOHYC, map, cdepa, miomanas chepsl, IUIoNaib
MOBEPXHOCTH IMUPAMH[IbI, TPU3MbI, KOHYyCa, IMIUHIpA, 00bEM KyOa,
NpAMOYI'OJILHOTO IapajuICiICliunicaa, NMUpaMuibl, MPU3MbI, HOUWJIMHIAPA,
KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUS KOHyCa M IMJIHHIPA,
napajuieibHbIe OCH WM OCHOBAaHHIO, CCUCHHE IlApa, IUIOCKOCTh,
Kacaromiascsi cdepsl, MUINHIPA, KOHYCa; yYMEHHE CTPOHMTH CCUCHUE
MHOTOTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI U TIOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO JICKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PHUTYp, CAMOCTOSATEIHEHO
(bOpMyITUPOBATEH ONMPEACICHUS U3YYaeMbIX (DUTYP, BBIABUIaTh THIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX r€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpOBEpraTh HX; YMEHHE MPOBOJAWTh KiaccHUKaIMio GUryp Imo
pPa3jIMuYHbIM HpPHU3HAKaM, BBIIIOJHATH HCO6XOI[I/IMI)IC JOIIOJIHUTCIIbHBIC
HOCTPOCHHUSI

YMeHHe omnepupoBaTh MOHSATHSAMH: JIBXKEHHE B IPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MMOAOOMS, TMOAOOHBIE (UTYpBI;, yMEeHHE
pacro3HaBaTh paBHBIC W MOAOO0HBIC (UTYPHI, B TOM YHCIIE B TIPHPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS
IIPH PEIICHAH 33/1a4; HAXOTUTh TCOMETPUIECKUE BEJTMUNHEI (JITHHA, YTO,
oAb, 00BEM) MPU PElIeHUH 33/1a4 U3 APYTUX YIEOHBIX TPEIMETOB U
W3 pealbHOW XU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYSCKUE BEITMYUHBI
(nmuHA, yroi, miomanb, 00bEM, IMJIOMAAb MOBEPXHOCTH), HCHOIB3YS
W3YYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCIIE: IDIONAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TIApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, [IHHIPA,
KOHYCa, [l1apa; YMEHHEe HaXOIUTh OTHOIIEHHE 00BbEMOB MOIOOHBIX QHUTYP

YMeHue onepupoBaTh MOHATHSIMHU: IPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHWCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasmcy,
CKaJISIPHOE TPOU3BE/ICHHE, BEKTOPHOE IIPOW3BEACHHUE, Yrold MEXKIy
BEKTOpPaMH; YMEHHE HCITOJIb30BaTh BEKTOPHBIH U KOOPIMHATHBIA METOJ
JUIS PEUICHHUS TEOMETPHUECKUX 3aJad W 3aJad JPYTux Yy4eOHbBIX
peIMETOB
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VYMenue BbIOMpaTh MNOAXOASIIMN METON JJIs pelIeHUs 3aJlauH;
[IOHUMAHUE 3HAYUMOCTM MAaTEMaTUKUM B M3Y4YEHUM IPUPOIAHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, YMEHUE IIPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITHA POCCUHUCKOW M MHUPOBOU
MaTEeMaTU4YeCKOU HayKH
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MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky qenMMoCTy HEeIbIX YUCE
10 Panmonaneubie umcna. OOBIKHOBEHHBIE M JECSITHYHBIC JApOOU, TPOICHTEHI,
’ OCCKOHEYHBIC MTEPUOIUUECKHE IpOoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOM cTerneHu. JIecTBus ¢ apudMeTHIecKuMu
KOpHSIMHU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ uenbiM mnokaszatesnieM. CTelneHb C palMOHAIBHBIM TOKa3aTeJeM.
' CBoiicTBa CcTENEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTAaHTeHC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIC JTOTapH (MBI
JeiicTButenbHble 4ucia. ApuMeTHUecKHe Omepanuud C JACHCTBHTEIbHBIMU
1.7 gucinaMu. [IpuOmmKk€HHBIC BBIYMCICHHS, IPAaBWIA OKPYIJICHHUS, TPHKHUIKA H
OLICHKA Pe3yJIbTaTa BEIUMCICHUN
1.8 [IpeobOpaszoBaHue BbIpaKEHUI
1.9 KommiekcHbie yucna
2 YpaBHEHHs U HEPABEHCTBA
2.1 [enble v TpOOHO-palIMOHATBHBIEC YPABHEHUS
2.2 HppannoHajibHbIe YpaBHEHUSI
23 Tpuronomerpuyeckue ypaBHeHUs
24 [TokazarenabHble U JIOTapUPMUUYECKHE YPABHEHUSI
2.5 [lenpie 1 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBRA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOrapuMHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTeslb MaTPUILIbI
3 OyHKIMH U TpaduKH
31 @OyHKIMsA, crocoObl 3aaanus GyHkuuu. I'padpuk ¢yHkuu. B3anmHO oOpaTHbIe
' dbyukuun. Yetabie 1 Heu€THBIe PyHKIMU. [leproanyeckue GyHKITMN
OO6mactp ompeAeneHuss U MHOXECTBO 3HadeHWW ¢Gynkumu. Hymm QyHKIumu.
39 [IpomMexXyTKu  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH  (DyHKIIHH.
' MakcuMymbl 1 MUHUMYMBI (GyHKIMU. Haunbounblliee ¥ HauMEHbIlee 3HAYCHUE
(YHKIMH Ha IPOMEKYTKE
33 CrenenHast (yHKIMSI C HATypaJbHBIM W IENBIM TOKa3areneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOPHS n-0i CTENCHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpauKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINUU, IX CBOMCTBA U TpadUKH
36 Touku paspeiBa. Acumntotel rpadukoB ¢yHknuii. CpoiicTBa  (pyHKIMIA,

HEIPEPBIBHBIX HAa OTPE3KE




3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruuecKas mporpeccuu. @opmyia CIoKHBIX IPOIIEHTOB
4 Havana maremaTu4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIIMNA
[IpumeHeHre TPOU3BOMHONW K HCCIEAOBAHHIO (YHKIMHA Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HanOobIlIero 1 HauMeHbIIero 3HaueHus: (PyHKIUY Ha
OTpE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOkecTBO, Onepalu HaJ MHOXKecTBaMu. [{uarpammsl Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tema 1 TOBEpXHOCTHU BpAIICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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