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INOACHUTEJIbHAS 3AIINCKA

I'eomerpust siBIsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeIHEro oOIiero ooOpa3oBaHMs, TaK Kak
obecneyrBaeT BO3MOXHOCTb U3Y4YEHUs AUCLHUIUIMH €CTECTBEHHO-HAayYHON HAlpPaBJIEHHOCTH U IPEMETOB
TYMaHUTApHOTO IMKIA. [lOCKONBKY JIOTHUECKOE MBIIIeHHE, (OpMUpyeMoe TpU H3Y4YEeHUU
00y4aroIMMUCs NOHATUIHBIX OCHOB I€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U IOCTPOECHUU LEMOYKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEHUH I€OMETPUUECKHUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPraTh
TUIOTE3bl HETMOCPEACTBEHHO MCIOJB3YIOTCSI IPU PEIICHUH 3alad €CTECTBEHHO-HAYyYHOrO LMKIA, B
YaCTHOCTH (PU3UUECKUX 3aj1ad.

Ilesnib_ocBoeHuUs mporpammbl ydyeOHOro kypca «l'eomerpusi» Ha yrayOJEHHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH OOydYarommMxcsi MpPH M3YYEHWH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoM obnactu «MateMaTrka U HH(pOpMaTHKa» yepe3 odecriedeHrne BO3MOKHOCTH TPUOOPETEHUs
U UCTOJIb30BaHUS Oosiee TIyOOKHX T€OMETPHUECKUX 3HAHUU U JACHCTBHM, CeM(PUUHBIX T€OMETPUH, U
HEOOXOAMMBIX JJIsl YCIHEIIHOro Npo(ecCHOHAIBHOr0 00pa30BaHMs, CBA3aHHOIO C MHCIOJIb30BAHUEM
MaTEMaTHKHU.

[IpuopuTeTHBIMM 3aJjauaMi _Kypca T€OMETpUM Ha YIIYyOJEHHOM YPOBHE, pacIIUPSIOUMMH U
YCWJINMBAIOIKUMHU Kypc 0a30BOr0 YpOBHS, SIBJSIOTCS:
® pacuIMpEHUE IMPEACTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOH KyJlbTypbl U (OpMHUpOBaHUE

OCO3HAHUs B3aMMOCBS3M F€OMETPHUH C OKPYXKAIOIIUM MUPOM;

e (QopmupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUI'ypax Kak O BaXHEHIIMX MaTeMaTHYECKUX
MOJIENSAX, IO3BOJISIIOIIMX ONMCHIBATh M M3ydaTh pa3HbIE SIBJICHUS OKPYXAlOIIEro MHpa, 3HAHUE
MOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

e (QopMupoBaHHE YMEHMs BIAJE€Th OCHOBHBIMHM IOHATUAMU O IPOCTPAHCTBEHHBIX (GUIypax M HUX
OCHOBHBIMM CBOMCTBAaMH, 3HaHHE TeopeM, (pOopMyl M yMEHUE MX HPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELICHMS 33/1a4;

¢ (QopmupoBaHHE yMEHUS paclo3HaBaTh Ha YepPTEkKax, MOJEIAX U B PEaIbHOM MUPE MHOTOTPAHHHUKH H
Teja BpalleHUs], KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

e (QopmupoBaHUE MOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS] MaTEMAaTUYECKUX TEOpHil,
(hopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPU MPOBEICHUU PACCYKICHUI;

e (GopMUpOBAHHE YMEHHUS BIaJE€Th METOAAMM JO0KA3aTEeIbCTB M AJITOPUTMOB PEUICHHUS, YMEHHUS HX
IIPUMEHSITh, IPOBOJAUTH TOKA3aTEIbHBIE PACCY)KIEHUSA B XOJ€ PEUICHUS] CTEPEOMETPUUECKUX 3aJad U
3aJad ¢ MPaKTHYECKUM coJepkaHueM, (OpMUPOBAHUE TMPEACTABIEHUS O HEOo0XOIUMOCTU
JI0Ka3aTelnbCcTB MpHU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKIEHUM M pOJIM aKCUOMAaTHUKU B
MIPOBEJICHUH JIEYKTUBHBIX PACCYyXICHMUIA;

® pa3BUTHE U COBEPIIECHCTBOBAHME HHTEJUIEKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcs,
IIO3HABATEIbHON AKTMBHOCTH, HCCIIEN0OBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, MHTEpEca K
W3Y4YEHUIO T€OMETPHH;

e (opMupoBaHHE (QYHKIIMOHAIBHOM TIPAMOTHOCTH, PEJIEBAHTHON T'€OMETpUM: YMEHHUs pacrno3HaBaTh
MPOSIBJICHUSI TE€OMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX M TpU U3YYEHUM JPYyTruxX Y4eOHBIX MPEIMETOB, IMPOSBIEHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS DPEATbHBIX CHUTYalMil, HUCCIEI0BAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIPETAIMH [TOJIyY€HHBIX PEe3yJIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUSIMHU yueOHoro Kypca «I'eomerpus» B 10—11 knaccax sBiasSOTCS:
«[IpsiMble M TIOCKOCTH B TpPOCTpaHCTBe», «MHororpanHukmn», «Tema BpameHus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATUSIMUY, PEICBAHTHBIMHU
reoOMeTpHH Ha yriayonéHHOM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM
JUHUSAM ydeOHOro Kypca, a (OpPMUPOBAaHUE JIOTUYECKHMX YMEHUH pachpesensercs He TOJbKO II0
COJIepKaTeNIbHbIM JIMHUSIM, HO M 1O rogaMm oOyuenus. CoaepxaHue oOpa3oBaHHUs, COOTBETCTBYIOLIEE
MpeIMETHBIM pe3yibTaTaM OocBoeHus PDenepalibHON pabodeil mporpaMMbl, pacrpeneaeéHHbIM M0 ToAaM
00y4eHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHUHLIUIHAIBEHBIM BOIIPOCaM
o0yyaromuecs: 00paIagIuch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUUECKUMHU
NOHATUSMM W HaBbIKAMHM TIOCJIEJOBATEJIbHO U TOCTYNATelIbHO, C COOJIOACHUWEM MpHHLUIA




MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYAaThb B OOIIYI0 CHUCTEMY I€OMETPHUYECKHMX Mpe/ICTaBICHUM

o0yJaroImuxcs, pacupsis 1 yriryossist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.
[lepexon k U3y4eHHIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

e co3/aTh ycioBus i AuddepeHunanuu o0y4eHus, MOCTPOCHUS HHANBUAYAIbHBIX 00pa30BaTeNbHBIX
nporpamMm, o0ecreuuTh yriayOonéHHOE M3ydYeHUEe TeOMETPUN KaK COCTABISIONICH yueOHOTo mpeaMera
«MatemaTHKay;

® TOJArOTOBUTH OOydYarOIIUMXCS K MPOAOKEHUIO M3YYEHHsS MaTeMaTUKH ¢ yd4éToM BbliOOpa Oymyiieit
npodeccuu, obecneunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPOPEeCCUOHAIBHBIM 00Pa30BaHHUEM.

Ha u3yuenne yuebHOro kypca «l'eomerpusi» Ha yrinyonéHHom ypoBHe orBoautcsi 204 yaca: B 10
kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B HEIeIIO).

B coorBercTBHMU ¢ TpeboBanusimu ®I'OC 2021, yuntbiBasi [IpaBociiaBHbIii KOMIIOHEHT B
odpa3oBanuu, Padouas nporpamma no npeametry «I'eoMeTpusi» OCHOBBIBACTCS TaK ke HA:

e [Ipuka3z MunuctepctBa [Ipocsemenus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O6

yTBepXkAcHUH (DesiepanbHOi 00pa30BaTEIBHON MPOTrpaMMbl CPETHEro 00IIET0 00pa30BaAHUSY;

e CraHgapT NpaBOCIABHOIO KOMIIOHEHTA HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETro, CpeAHero (TI0JIHOTO)

obmiero oOpazoBanusi ansi yueOHBIX 3aBeneHuil Poccuiickoii denepanuu, YTBEpKACH pEIICHHEM

Cesmiennoro Cunopna Pycckoit [IpaBocnaBhoit LepkBu «27» uronst 2011 r. XKypnan Ne 76 (B penaxuuu

or 28.04. 2015 (yrBepxknaena mpukazoM IIpencemarens CHUHOAANBHOTO OTAENAa PEITUTHO3HOTO

oOpasoBanus nukarexuzauuu Pycckoii [lpaBocnasuoii Liepksu ot 28.04.2015)

e OcHoBHyI0 oOpazoBarenbhuyto nporpammy HOO, OOO u COO YOV «llIpaBocinaBHasi ruMHa3us T.

Kosposa»

e Pabouyto nmporpammy Bociutanus YOV «lIpaBocnaBHas rumuaaszus r. KoBposa»

o VYuebnsiii iian YOV «lIpaBocnaBHas rumuaszus r.Kosposay
[Tpu otbope conmepkanust yuyeOHOTo mpeaMera yuuTbiBaeTcs CTaHIapT MPaBOCIABHOTO KOMIIOHEHTA

HAYaJIpHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero (MOoJIHOro) odimiero obpazoBaHUs ISl y4eOHBIX

3aBenieHnil Poccuniickoit @enepaunu

e Copnepxanue 00pa3zoBaHUs JOJDKHO 00ECIIeYnBaTh:

- HIHTETPALMIO IMYHOCTH B HALIMOHAJIBHYIO U MUPOBYIO KYJIBTYPY;

- opMupOBaHUE JyXOBHO-HPABCTBEHHOM JIMYHOCTH;

e Copnepxanue 00pa3zoBaHUs JOJDKHO COJIEHCTBOBATH:

- B3aUMOIIOHUMAHUIO ¥ COTPYTHUYECTBY MEXY JIFOJIbMHU, HAPOJIaMU HE3aBUCHMO OT PAaCOBOM,

HallMOHAJIbHOM, STHUYECKON, PEIMTHO3HON M COLMAIbHON MPUHAIIEAKHOCTH,

- YUUTBIBATh pa3HOO00pa3ne MUPOBO33PEHUYECKUX MOJIXO/I0B,

- CIIOCOOCTBOBATH peaIU3aIliU MpaBa 00yJaroIMXCcs Ha CBOOOIHBIN BBIOOP MHEHUI U YOSKIEHUH.

B cootBercTtBUM co CTaHmapTOM MpPaBOCIABHOIO KOMIIOHEHTA B paMKaX MPOTPAMMBI CTaBATCA 1ETU
chopMHUPOBATH:

1) yKOpEeHEeHHOCTh B MPAaBOCIABHOW TpaJWIMK, Bepe W JOOBH K bBory W OMMKHMM Kak BBICIINX

IICHHOCTSX YEJIOBEUECKOM KH3HU,

2) YCTPEMJICHHOCTh JIMYHOCTH K BBICHIEMY HJCally YEIOBEYECKOTO COBEPIICHCTBA, BBIPAKEHHOTO B

Jlmunoctu borouenoseka — ['ocrioga Mucyca Xpucra («reocucy, «000xKeHNe» YeTTOBEKa);

3) HaMYMe HPABCTBEHHOI'O CaMOCO3HAHUS (TIOHATHS O 10oOpe W 3Jie, paBJe U JDKU), YCBOCHUE TaKUX

KauyecTB, KaK JOOPOCOBECTHOCTh, CIIPABEIJINBOCTh, BEPHOCTD, JOJT, YECTh, OJIar0KenaTeIbHOCTh;

4) oco3nanme ceds yagoM Pycckoii IIpaBocnashoii Ilepksu;

5) HamMYHMe MCTOPUYECKOW MaMsITH KaK YyBCTBA CONMPHYACTHOCTH C POIAHBIM HapoaoMm u OTedecTBOM,

OCO3HaHHE 0a30BBIX IIEHHOCTEH OOIIECTBa: CBSIICHHOTO Japa JKU3HU, YENIOBEUYECKOW JTUYHOCTH, CEMBU,

Pomuner;

6) OnaroroBeiliHOE OTHOIIIEHHE K CBATBHIHAM Pycckoii [IpaBocnaBHoii [{epksu;

7) Hanu4YKMe HAaBBIKOB JOOPOJICTENBbHON KU3HH (XPUCTHAHCKOTO OJIAarOYecTHsi), pa3BUTHE TAaKUX KAvyecTB,

KaK TMOCHyIIaHue, TepHeHHe, TPYAoIodue, MHIIOCepAue, UEIOMYIpHEe W Jp.; XpPaHEHHWE YeCTH U

IPaX/IaHCKOIro JOCTOMHCTBA;

8) OTBETCTBEHHOCTH U MPHJICIKAHUE B yueoe;

9) m060Bb K OIMKHUM Yepe3 COILHATbHOE CIY)KCHHE U KEPTBEHHOCTH;

10)  HamWuMe W MPAKTHYECKas peau3aliysi HABBIKOB COBMECTHOT'O TBOPUECTBA U COPAOOTHUYECTRA,



11) pa3BUTHE HABBIKOB HETIPUATHS 3714, pa3IMueHUs rpexa (HemocaylaHus, OOUTIMBOCTH, 3aBUCTH,
JICHH | JIp.) ¥ IPOTUBOCTOSIHUS UCKYIIICHUSIM «BEKa CEToY;
12)  HayM4Me SCTETHYSCKHX YYBCTB, YMEHHUS BHICTh KpacoTy Bojkbero mMupa, KpacoTy U BHYTPEHHHIA
CMBICII IPAaBOCIaBHOTO borocimyxeHus;
13)  Hanmune GEpeKHOrO OTHOIICHHUS K 370pOBbIO Kak japy boxuemy;

Hannure 0epeKHOT0 OTHONICHUS K MPUPOJIC U BCEMY KUBOMY.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATHUA cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECsH, NapajulelbHblE U
ckpeumBaromuecss npsmele. [Ipu3Haku ckpemmBaromuxcss npsameix. IlapajienbHOCTs NPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NMapajlUICIbHbIE IPSAMbBIE B IPOCTPAHCTBE, NAapPAJUIEIBHOCT TPEX NPSMBIX,
NapajuleIbHOCTh MPAMOM U IUIOCKOCTH. [lapannenbHoe U LIEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBa MapaIeIbHOTO MpoeKTupoBaHus. M3o0paxkeHue (uryp B mapaiesbHOM
IPOCKUMU. YIUVIBI C COHAIPABICHHBIMU CTOPOHAMH, YroJI MEXKIYy HIPSIMBIMM B IIPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEW: IapajulebHBIE IUIOCKOCTH, CBOWCTBA IApaJUIEIbHBIX IIIOCKOCTEM.
[Ipocreiimme MpOCTpaHCTBEHHBIE (UTYPHl HA IUIOCKOCTH: TETpadp, Mapajliesienunesl, MOCTPOCHUE
CEUYCHUU.

[lepneHMKyYIAPHOCTD NPAMOW M IUIOCKOCTHU: MEPIEHINKYIISPHBIE NPAMBIE B IIPOCTPAHCTBE, IIPSAMBIE
NapajuleJIbHble M MEPIEHIUKYJAPHBIE K IIJIOCKOCTH, IPU3HAK IEPHEHAMKYISIPHOCTH NPSIMOH U
IUIOCKOCTH, TeOopeMa O MpsSMOM NEepNeHIUKYIIpHOW IIOCKOCTU. OpPTOroHalibHOE NPOEKTHUPOBAHUE.
[lepneHuKynAp ¥ HAKJIOHHBIE: PAcCCTOSHUE OT TOYKHM JO IIJIOCKOCTH, PAcCTOSHHUE OT MpPSIMOH 10
IUIOCKOCTH, MpOeKuuss (GUrypsl Ha IUIOCKOCTb. [lepneHAMKYISIPHOCTh IUIOCKOCTEW: IPHU3HAK
MEPIEHIUKYIISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpéX mepreHIuKyIsapax.

VYriael B OpOCTPAHCTBE: Yrojd MEXAY MPSIMOM M IIOCKOCTBIO, JIBYTPaHHBIA Yroj, JIMHEHHBIA Yromi
IBYTrpaHHOro yria. TpéxrpaHHbIi U MHOrorpaHssle yribl. CBOWCTBa INIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOMCTBA MJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTPaHHOIO yria. TeopemMbl KOCHHYCOB M CUHYCOB JUISI
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yronpHas npusma, npsMas Hu
HaKJIOHHas TNpHU3Mbl, OOKOBas M TMOJHAs MOBEPXHOCTh Npu3Mbl. llapamnenenunen, npsMOyrojbHBIN
napajuleJienunes U ero cpoiicrBa. Kparwailline nyTM Ha IOBEPXHOCTM MHOrOrpaHHMKa. Teopema
Oiinepa. [lpoctpanctBennas teopema I[ludaropa. Ilupammma: n-yroiapHas mnupamuaa, MpaBHIbHAS U
yced€HHas nupaMuibl. CBoiicTBa péOep M OOKOBBIX TpaHed MpaBWIbHOM nupamujsl. [IpaBUibHBIE
MHOT'OTPaHHUKH: MPABWIbHAS NIPU3Ma M NPABWIbHAS MUPAMMAA, IPABWIIbHAS TPEYTOJbHAs MHUPAMUJA U
NpaBUIBHBIN TeTpasap, KyO. IlpeacraBieHne o MpaBMIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOAEKAdAp U
HUKOCAdIP.

Bblunciienne 3€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomaas OGokoBoi
MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIIAJh OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMOil mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABUIBHOMN
MMApaMU/JIbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMUbl.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU MPABUIBHBIX MHOTOTPaHHUKOB. CUMMETpHUS B
MPAaBUJIBHOM MHOTOTPAaHHHUKE: CHMMETPHS NapaJUIeNIeNNIe d, CHMMETPHUS NPaBUIBHBIX IPU3M,
CUMMETpUS IPABUIIBHOM UPaMU/IbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTUBOIIOJIOKHO HAIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeHCTBUSA C BEKTOpaMU: CIIOKCHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha unciio. CBOKCTBA CI0KEHUs BEKTOpoB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha yucio. [lonstue
KOMIUIaHapHble BEKTOpbl. [Ipm3Hak koMIuaHapHocTH TpEX BeKkTopoB. IIpaBuiio mapasuienenumena.
Teopema 0 pa3okeHHMHM BEKTOpa IO TPEM HEKOMILIAaHApHBIM BekTOopaM. [IpsMoyrompHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaunatel Bektopa. CBs3b MEXIy KOOpAMHATaMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MEXAy BeKTopaMu. CKaJlsipHOE IPOU3BEACHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenus

[ToHsTHS: UUIMHAPUYECKAsT MOBEPXHOCTh, KOHMYECKAas IOBEPXHOCTh, cepuueckas MOBEPXHOCTH,
oOpasyronme MoBepxHOCcTel. Tenma BpamieHWs: IMIIMHAP, KOHYC, YCCU€HHBIH KOHYC, cdepa, Imiap.
B3anMHoe pacmonoxeHue cdepsl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpallleHHs Ha IIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummetpusi cepsl U mapa.

O06BEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO MapauIeenuIeaa U
creactBus u3 He€. OOBEM MPSMON U HAKIIOHHOW MPU3MBI, IWIHHIPA, THpaMHIbl U KoHyca. O0BEM mapa
Y IIapOBOTO CETMEHTA.

KomOuHanmu Tenn BpamieHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BIMcaHHast B IUJIMHIP, ONMMCAHHAS OKOJIO
mumHapa. [lepeceuenne cdepsl u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl miockocTsro. Ilonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHOW B MHOTOTPAHHUK WJIH TEIIO BPAILICHHMS.

[Tnomans MOBEpXHOCTH HUJIMHIPA, KOHYCA, IuIomanb chepbl u e€ yacteid. [lonoOue B mpocTpaHcTBe.
OtHomenne o0BEMOB, mIOmAnei moBepxHOCTeH momoOHbIX ¢uryp. IlpeoOpa3oBanue mnomo0OuUs,
roMoTeTHs. Pemenue 3a1a4 Ha MIIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYCCKUX METO/IOB.

[TocTpoeHrne cevyeHW MHOTOTPAHHMKOB W TENl BpAlllCHHS: CEUYCHUs LWIMHApA (TMapajuiejbHO U
MIEPIICHIUKYIIIPHO OCH), CEYCHHS KOHYca (TapauiebHbIe OCHOBAHUIO M MPOXOJISAIINE Yepe3 BEPIIUHY),
CCUCHHMsI Ilapa, METOJbI IMOCTPOCHUS CEUCHHI: METOJ CJCJ0B, METOJ BHYTPEHHETO MPOCKTHPOBAHUS,
METOJ ITEPEHOCa CEKYIIEeH MIOCKOCTH.

BekTopbl 1 KOOPIMHATHI B MPOCTPAHCTBE

BekTopsl B ipocTpancTBe. Onepanuu HaJl BEKTopaMHu. BekTopHOE yMHOXEHHE BEKTOpoB. CBOMCTBA
BEKTOPHOTO YMHOXEHUs. [IpsMoyroyibHas cucteMa KOOpJIWHAT B MpocTpaHcTBe. KoopauHaThl BEKTOPA.
Pasnoxxenue Bekropa 1o 6aszucy. KoopuHaTHO-BEKTOPHBINA METOJI IPU PEIICHUH F'€OMETPUYCCKHX 3aad.

JBukxeHus B IPOCTPAHCTBE

JBmxenus mnpocTtpanctBa. OtoOpakenus. JIBwkenus u paBeHCTBO ¢uryp. OOmmue cBoWcTBa
IBUKCHW. Buapl [BIKEHUI: MapalyIeNbHBIl TEpeHoC, IEHTpajdbHas CHUMMETpPUS, 3epKalbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus noxpobus. [Ipsmas u cdepa Ditnepa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTb TPAKIAHCKON MO3UIUU 00YyYaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O YJieHa
poccuiickoro o0IecTBa, MPEACTaBICHUE O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3TUYHBIX
CTPYKTYp, SBIEHHUH, NpOLEAyp TIpakJaHCKOro ooOmecTBa (BbIOOpPHI, OMPOCH W JpYroe), yMeHHe
B3aMMO/ICHCTBOBATh C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) maTpuoTHYecKOe BOCIIMTAHHE:

C(OPMHPOBAHHOCTh POCCHMCKOM TPaKJaHCKOM WAEHTHYHOCTH, YBAXXECHUS K MPOLUUIOMY |
HaCTOSIIIEMY POCCHHMCKOM MaTe€MaTHKH, LEHHOCTHOE OTHOIIEHHWE K JIOCTHIKEHHUSM POCCUUCKHX
MaTEMaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJBI, MCIOIb30BAHUE JTUX JOCTHKEHUH B JIPYrHX
HayKax, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIMTAHME:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, CGOPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, dTUYECKOIO IMOBEACHHUS, CBA3AHHOIO C IPAKTHYECKUM NPUMEHEHHEM IOCTHMKEHUM HAayKu U
JeSITeNIbHOCTHIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOILIEHNE K MHUPY, BKJIIOYAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, PELIEHUM, pacCyKICHHM, BOCIPUMMYHMBOCTh K MaTeMaTHYECKMM aclEeKTaM pas3JIMYHbIX BHUIOB
UCKYCCTBa;

5) puznueckoe BociuTanme:



c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKHWe 3HAHUS B MHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pasza KU3HU, OTBETCTBEHHOE OTHOIIEGHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, PETy/spHas (Qu3nueckas aKTUBHOCTH), (hU3MYecKoe
COBEPIICHCTBOBAHUE TIPH 3aHATUSX CIIOPTHBHO-030POBUTEILHON JESATEIbHOCTHIO;

6) TpyaoBOe BocIUTAHME:

TOTOBHOCTh K TPYyIy, OCO3HAHUE IICHHOCTH TPYJIOMIOOWs, HWHTEpeC K pa3IUYHbIM cdepam
npoeccuoHaNbHOM 1eATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHUE COBEPILATh
OCO3HaHHBIM BBIOOp Oyaylied mpodeccur ¥ PpeaTn30BbIBATE COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHUIO M CaMOOOPAa30BaHHUIO HA MPOTSKEHHUU
BCEl JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHYECKUX 3a/a4 MaTeMaTHYeCKOU
HaIpaBJICHHOCTH;

7) 3K010THYECKOEe BOCTIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPhl, MOHMMAHHUE BIUSHUSA COLMAIBHO-2KOHOMHYECKHX
MPOIIECCOB HA COCTOSIHME TPUPOJHOW M COLHUAIBHOW Cpelbl, OCO3HAHME TIJI00AIBHOTO XapakTepa
AKOJIOTMUECKUX MpoOsieM, OpHEHTallMs Ha IPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM 7S peuieHus 3a1ad B
o0JacTH OKpYyKarIel cpeipl, MIIaHNPOBAHUE MOCTYIIKOB M OIICHKH UX BO3MOXHBIX TOCJICICTBUN IS
OKpY>KaroIen cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OONICCTBEHHOHN MPAKTHKH, TOHUMAHUE MaTEMAaTHIEeCKON HAyKU KaK CEephl 4YeTIOBEUECKOHN JCSITEIbHOCTH,
9TamoB €€ pa3BUTUS M 3HAYMMOCTU U1l Pa3BUTHUS LHMBHIIM3ALMU, OBJAJICHUE SI3bIKOM MAaTEeMAaTUKU U
MaTEeMaTHYECKON KYJIBTYPOH KaK CPEICTBOM TO3HAHHS MHPA, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSTENIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBUSA

Ba3zoBble Joruyeckue aeiicrBus:

BBISIBJIAITh M XapakTEpU30BaTh CYLIECTBEHHbIE NPU3HAKK MaTeMaTHUECKUX OOBEKTOB, MOHSATHUM,
OTHOIICHUH MEX1y NOHIATUIMH, (POPMYIHPOBATh ONpPEAEICHUS OHITUH, yCTaHABINBATh CYLIECTBEHHBIN
MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS JUIs 0000IIEHNs M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIPUHUMATh, (GOPMYIHPOBaTh U MPEOOPa30BBIBATH CYXKIECHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YaCTHBIC U OOIIME, YCIIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W INPOTHUBOpeYUs B (akTax, JAHHBIX,
HAOMIOACHUSAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM JJs  BBIABICHHMS 3aKOHOMEpPHOCTEH WU
MIPOTUBOPEUUI;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHU,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CAMOCTOSITENIbHO JIOKa3aTelbCTBA MAaTEeMaTHYECKUX YTBEpXKACHUH (IpsMble U OT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAllMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOIBI;

BBIOMpATh CrIOCcO0 peleHus yueOHO! 3a1aui (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BHIOMPATh
HaunboJee MOAXOIAIMHUN ¢ yUETOM CAMOCTOSTENLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1elCTBUA:

UCIOJIb30BATh BOMPOCH! KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HaHHUsA, (HOPMYIHPOBATh BOIPOCHI,
¢bukcupymoye TpoTUBOpeyre, MpodieMy, yCTaHaBIMBaTh HCKOMOE U JIaHHOE, (POpMHUPOBATh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJAUTHh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, MCCIEJI0BaHUE IO YCTAaHOBIIEHUIO
0CcOOEHHOCTE MaTeMaTHYecKoro OOBEeKTa, SBJIEHUS, NPOIEecca, BBIABICHHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMH;

CaMOCTOSITENIbHO ~ (OpMyJIMpOBaTh O00O0OIIEHHsT M BBIBOABI MO pe3yiabTaraM IPOBEIEHHOTO
HaOJIIOACHNUS, MCCIEIOBAHUSA, OLIEHUBATh JOCTOBEPHOCTb IIOJIYYEHHBIX pE3yJIbTaTOB, BBIBOAOB U
0000IIeHMIT;

IIPOTHO3MPOBaTh BO3MOXKHOE PA3BUTHE IIPOLIECCA, a TAKXKE BBIIBUIATH MPEANOJIOKEHHS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSIX.



Pa6ora ¢ nndopmanmeii:

BBISIBJIATH JeUIUTHI HHPOpPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOMPOC U JUISI PEIICHUS
3a/1auu;

BEIOMpATh WHPOPMAIMIO M3 UCTOYHHKOB PA3IUYHBIX TUIIOB, aHAIM3UPOBATH, CHCTEMATHU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (OPM MpEACTaBICHUS;

CTPYKTYypUpOBaTh HH(MOPMALIUIO, TPEACTABIATH €€ B Pa3IW4YHBIX (QopMax, HWILIIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHble JeilcCTBUS

OO0uenne:

BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMH M IESIMH OOIIEHHS, SICHO,
TOYHO, I'PaMOTHO BbIpaXaTb CBOIKO TOYKY 3PCHUA B YCTHBIX W IMMCbMCHHBIX TCKCTAX, JaBaTb IMOACHCHUA
10 XOJy peIICHUs 3a/1a4k, KOMMEHTUPOBATh MOJIYYCHHBIH PEe3YiIbTaT;

B X0Jie OOCYXXIIEHUsI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBbI, MPOOIEMBI, periaeMon
3aJaud, BBICKA3bIBaTh WJICH, HAICIICHHBIC HA IOMCK PEIICHHS, COIMOCTaBJIATh CBOM CYXICHHS C
CY)KACHUAMU APYTUX YYAaCTHHUKOB JUaAJIora, O6Hapy>KI/IBaTI) pasiimiue U CXOACTBO HO3I/ILII/II71, B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MMpCaACTABJIATH PE3YIbTAThI peIcHuA 3aJga4du, OKCIICPUMCHTA, Huccje10BaHusA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBHICTYIUICHHSI C Y4YETOM 3aad MPE3CHTAUU M OCOOCHHOCTEH
ayTUTOPUH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

COCTABJIATh IUIAH, aJITOPUTM DELICHUs 3a]aud, BbIOMpATh CIIOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:

BJaJIeTh HAaBBIKAMM [103HABaTEIbHONW pe(dIeKCMM Kak OCO3HAHUS COBEpIIAeMbIX JeHCTBUH U
MBICIUTENIBHBIX TPOIECCOB, WX pPE3yJIbTaTOB, BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCcKon 3a1aui;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, JAaHHBIX, HaMJIEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pE3yJibTaTa LEIH U YCIOBHUSM, OOBACHATh MPUUYMHBI JOCTHKEHHUS WIIU
HEJOCTHKEHUSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MIOHUMAaTh M MCMOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHIYaJbHOM pabOThI NMpU pEIICHUU
y4eOHBIX 3aJay, IPUHUMATh LeJIb COBMECTHOW NEATEIbHOCTH, MJIAHUPOBAaTh OPTaHU3AI[MI0 COBMECTHOM
paboThl, pacmpenensTb BUIbl padOT, OrOBapUBAaThCS, OOCYXKAAaThb MPOLECC W Ppe3ynbTaT padoThl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEI;

y4acTBOBaTh B IPYNNOBLIX (hopMax paboThl (0OCYXaeHUs, 0OOMEH MHEHHH, «MO3TOBbIE HITYPMbI» U
WHBIE), BBINOJHATH CBOIO 4YacTh pabOTBl M KOOPAMHUPOBATb CBOM JEHCTBUS C IPYTUMH 4JIEHAMH
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJaJa B OOIIMU MPOIYKT MO KPUTEPUSIM, cHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJBbTATHBI
K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:
e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMHU CTEPEOMETPUHU TNPH PELICHUHU 3a]ad U MPOBEICHUH
MaTeMaTHYECKHUX PACCYKIECHUM;
® [IPUMEHATH aKCHOMBI CTEPEOMETPUH U CIIECACTBUS U3 HUX IIPU PEIICHUU N'€OMETPUYECKUX 3a/1a4;
® KJIACCU(PHUIMPOBATH B3aUMHOE PACIOI0KEHUE MPSIMBIX B IIPOCTPAHCTBE, IUNIOCKOCTEH B MPOCTPAHCTBE,
HPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE;



CBOOOJHO ONEpUPOBATh MOHATHSAMHM, CBS3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXIY NPSMBIMU B
MIPOCTPAHCTBE, MEXY MPSMOM U MIOCKOCTHIO;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMA C MHOTOTpaHHUKAMHU;

CBOOOJTHO pPACMO3HABATh OCHOBHBIC BHJbl MHOT'OIPAaHHHKOB (IpU3Ma, MHUPAMUIA, MPSIMOYTOJIbHBIHI
napajuiesenune, Kyo);

KJ1acCu(UIUPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS ISl KjacCu(UKaLUK;

cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBINIOJIHATE HapajuiebHOe, LEHTPaIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (UTYP HA IJIOCKOCTb,
BBITOJIHATE H300paKeHUs: (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUEHHS] MHOTOTPAHHUKOB PA3IMYHBIMA METOAAMH, BBIOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTeKH U3 PUCYHKOB MPOCThIX 00BEMHBIX GUTYD: BU] CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpPU3Ma, MUpPAMUA), TEOMETPUUECKHUX TEl C
pUMeHEeHUEM (HOpMYyIL;

CBOOOJHO OINEpPUPOBATh MOHATHUAMU: CHUMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETPUH, IIEHTP, OCh H MJIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU, COOTBETCTBYIOLIMMH BEKTOPAM M KOOPIWHATAM B TIPOCTPAHCTBE;
BBITIOJIHATH JICHCTBHS HA/l BEKTOPAMH;

pemaTh 3aaydl Ha JI0Ka3aTelIbCTBO MATEMATHYECKHX OTHOIICHUH M HAXOXICHHUE T'€OMETPHYECKUX
BEJIMYMH, MPHUMEHsSI M3BECTHBIE METOJbl MPU PEHICHUH MaTeMaTHYeCKHX 3a/lad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHSTh MPOCTEHIINE MPOrPAaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pEIICHUU CTEPEOMETPUIECKIX 33/1a4;

U3BJIEKaTh, NPeoOpa3OBbIBATH W  HHTEPIPETUPOBATH HHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MPUMEHSTh MOJTYYCHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh M aHAJIU3UPOBATh pealibHbIE CUTYAllUH,
MPUMEHSTh U3yYCHHBIC TIOHATHS B MPOIECCe MOKMCKA PEHICHUs MaTeMaTH4YeCKu cHOpMyITUpOBaHHOMN
poOJeMBbl, MOJICIUPOBATh peallbHble CUTYallMM Ha sI3bIKE T'€OMETPHUH, UCCIIEO0BaTh MOCTPOEHHBIE
MOJIEIM C WCIOIB30BAHUEM TE€OMETPHUECKUX TOHATHH W TEopeM, armapara aireOphl, pemiaTh
MPAKTUYECKHE 33]]auH, CBSA3aHHbIE C HAXOXKJAEHUEM F€OMETPUUECKUX BEJTUYNH;

UMETh NPECTaBICHUs 00 OCHOBHBIX 3TallaX pa3BUTHUS TEOMETPUH KaK COCTABHOW yacTH (yHAaMEHTa
Pa3BUTHS TEXHOJIOTHA.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMHM C LIMIMHIPUYECKOH, KOHMUECKOW U cheprudecKoit
MTOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI NMOTY4YEHHUS;

OTIepUPOBATh NOHATHUSAMH, CBSI3aHHBIMH C TEJIaMU BpaIlleHUs: HUIMHIPOM, KOHYCOM, chepoii U mapom;
pacrno3HaBaTh Tella BpalleHus (LUIHHIP, KOHYC, cdepa U map) U 0ObSICHITH CIOCOObI OTYyYEHUS TeJ
BpalllCHNUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHIONOXKEHHE CHEPBI U INIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TeJ BpamleHHs, OOBEMBI M IJIOLIAIU
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAILLIEHUs, TEOMETPUUYECKHUX Tell C IPUMEHEHHEM (HOpMYIT;
CBOOOJHO OINEPUPOBATH TMOHATHUSMH, CBA3aHHBIMH C KOMOMHAIMAMU TeJd BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIIMCAaHHBIA B cdepy U ONHCAHHBIA OKoJIo cdepbl, cdepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAIsIMU TOBEPXHOCTEN 1 00bEMaMU TOJOOHBIX TEIT;
n300pakaTh M3y4aeMble (Uryphl, BHITOJIHATH (BHIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHuUs;

U3BJIEKaTh, HWHTEPIPETUPOBATh U  MpeoOpa3oBbIBaTh HHGOPMALMIO O  IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIl€pallMK HaJl BEKTOpaMU;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT;



e pemiaTb TEOMETPUYECKHE 3aJaud Ha BBIUMCIECHHE YIJIOB MEXKIY MpPSAMBIMH U IUIOCKOCTSAMH,
BBIUHCJICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B IEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIECHUH;

e CcBOOOJHO ONEPUPOBATHh NOHATHUAMHU, CBSI3AHHBIMU C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBMKCHH;

® BBINOJHATh H300paKEHUS] MHOTOTPAHHUKOB M TeJ BpaIleHUs MpH Mapajule]IbHOM IepeHoce,
LEHTPAJIbHOW CUMMETpPHH, 3€pKAJIbHONM CUMMETPUH, IIPU OBOPOTE BOKPYT IPAMOM, IIpeoOpa3oBaHus
oJ00MS;

® CTPOUTb CEYEHHS MHOIOTPAHHHMKOB M TN BpalllEHUS: CEUeHUs LUIuHApa (IapajuleJbHO U
NEepPIEHAUKYIIIPHO OCH), CEeuUeHHMsl KOHyca (mapajulejbHble OCHOBAaHMIO M IPOXOAAILIME dYepe3
BEpILNHY), CEYECHHUs 11apa;

® JCNOJb30BaTh METO/bI IIOCTPOEHMSI CEUEHMI: METOJ| CIEA0B, METOJ BHYTPEHHEIrO MPOEKTUPOBaHUS,
METOJI IEPEHOCA CEKYLIEH IIOCKOCTH;

® JI0Ka3bIBATH FEOMETPUUYECKUE YTBEPIKICHUS;

® [PUMEHATh IeOMeTpuYecKue (PaKThl Ui peIIeHUs CTEPEOMETPUYECKUX 3ajad, HpPEeroararolux
HECKOJIBKO II1aroB PEIIeHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW M HESBHOU (hopme;

e pewiaTh 33Ja4d Ha J0KA3aTeJIbCTBO MATEMAaTUYECKHUX OTHOIIEHUH M HaXO0XKJIEHUE I'€OMETPUUYECKUX
BEJIMYNH;

® IPUMEHATH NPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIUOHHBIE CHCTEMbI IIPH PELICHUU
CTEpPEOMETPUYECKHX 33]1a4;

® IPUMEHATH MOJIYYCHHbIE 3HAHMS Ha IPAKTHKE: CPAaBHUBATh, aHAIM3UPOBATh U OLIEHUBATH pEaJIbHbIE
CUTYyalluu, NPUMEHATh H3Y4YEHHbIE IOHSTHUS, TEOPEMBbI, CBOWCTBAa B IpOILIECCE IOMCKA pPELICHUs
MaTeMaTH4ecKu c(hOopMyIupOBaHHOM MpPOOJIEeMbl, MOJEIUPOBATh peajibHble CUTYallUM Ha S3bIKE
re€OMETPUH, MCCIEN0BAaTh IMOCTPOCHHbIE MOJEIN C HCIIOJIb30BAHMEM TIE€OMETPUYECKHX IOHATUH U
TeopeM, ammapata anreOphl, pelarbh I[pPaKTUYECKUE 3a/JadyM, CBA3aHHBIE C HAXOXICHUEM
re€OMETPUUYECKUX BEJIMYUH;

® UMETh Mpe/CTaBICHHs] 00 OCHOBHBIX 3TallaX pa3BUTHUS F'€OMETPUHU KaK COCTaBHOM 4acTu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTH.

JleATeJBbHOCTD YUHTEIs ¢ y4eToM Paboueil nporpaMMbl BOCIIUTAHUS
Bocnumanue epasicoancmeennocmu, nampuomuzma, y8adxdceHus K npasam, c60000am u 005A3aHHOCMAM
uenogexa:
1. mo060Bb K 1IKOJIE, K CBOEH Malloil poirHe (cBoeMy ropoay), Hapoxay, Poccuu;
2. 3HaHUE TPaJUIMIi CBOEH CEMbU U IIKOJIbI, OEPEKHOE OTHOILIEHHE K HUM;
3. TepBOHAuYANbHBIC MPECTABICHUS O MTPABaX YEIOBEKA; CAMOCO3HAHHE;
4. 3HaHUe MpaBWJI OBEJCHUS B KJacce, LIKOJIe, I0Ma;
5. oTpunarenbHOE OTHOIICHUE K HAPYIIECHHM MOPSIKA B KJIACCe, IKOJIE, K HEBBITIOJTHEHUIO
YeJIOBEKOM CBOUX 00s3aHHOCTEH
Bocnumanue npascmeenHbix 4y8cme u 3muiecko20 CO3HAHUA:
6. mpencTaBIeHMsS O MOPAIbHBIX HOPMax W MpaBMJIaX HPABCTBEHHOI'O MOBEACHUS; YOSKIEHHOCTh B
MIPUOPHUTETE OOIICYETTOBEUECKIX [IEHHOCTEH;
3HaHUE MPaBUJI BEKJIMBOTO MOBEACHUS, KYIbTYpPhI peuu;
YBKHUTEILHOE OTHOIIIEHHE K COOECETHHUKY, €TO B3TJIISIIaM;
aJIeKBaTHBIE CIIOCOOBI BBIPAYKEHHSI SMOLIUI U YYBCTB;
10. pa3nmuyeHne XOpOmMX M TUIOXUX TIOCTYIIKOB, YMEHHE aHAIM3HPOBATH HPABCTBEHHYIO CTOPOHY
CBOUX IOCTYIKOB U MOCTYIKOB JPYTUX JIFOACH;
11. crpemiienue n30eraTb COBEPIICHHUS IIJIOXUX MMOCTYIKOB;
12. nouTHuTENBHOE OTHOIIEHUE K POJUTEISAM U JAPYTUM YIEHAM CBOCH CeMbH, K CEMEHHBIM LIEHHOCTSIM
Y TPAJIALIUSIM;
13. yBa)kuTenpbHOE OTHOLIEHUE K CTApILIUM, JOOPOKEIaTeIbHOE OTHOIIEHUE K MJIa IIINM;
14. sTuueckne uyBCcTBA: JOOPOXKENATENBHOCTh, AMOLMOHAIBHO-HPABCTBEHHAs!  OT3bIBUMBOCTb,
MOHWMAaHHE YyBCTB JIPYTUX JIIOJCH U CONEepEKUBaHUE UM, TOTOBHOCTh MPUITH Ha MMOMOIIIb;
15. npencraBnenue o npyx0e U APY3bsiX;
16. BHUMaTEIbHOE OTHOIICHHUE K JIPY3bsM, UX HHTEPECAM U YBIICUCHUSIM;
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17.

18.

YCTaHOBJIEHUE JIPYKECKUX B3aMMOOTHOIIECHUIN B KOJUIEKTUBE, OCHOBAHHBIX Ha B3aMMOIOMOILIU U
B3aMHOM MOJJIEPIKKE;
CTpeMJICHHE UMETh COOCTBEHHOE MHEHUE, IPUHIUMATh CBOM COOCTBEHHbBIE PELICHUS

Bocnumanue mpyoontodus, meopueckoeo 0mHOWEHUS K YUeHUI0, Mpyoy, HCUSHU!

19.
20.

21.
22.
23.
24,

25.
26.

27.

28.

29.
30.

YBa)KE€HUE K TPYAY U TBOPUECTBY CTapIIUX U CBEPCTHUKOB;

HaBBIKM KOJUIGKTUBHOM Y4eOHOW NEesSTeNbHOCTH, B TOM YHCIIEe MpH pa3paboTKe M peanu3anuu
TBOPUYECKUX MPOEKTOB; TOTOBHOCTh K KOJUIEKTUBHOMY TBOPYECTBY; B3aMOIIOMOIIIb MpU paboTe B
1ape u rpyIre;

MMOHMMAaHHE POJIM 3HAHUH B KU3HH YCIIOBEKA;

MOJIOKUTEITFHOE OTHOIICHHE K YUeOHOMY MPOIIeCcCy; YMEHHE BECTH ce0sl Ha YPOKax;
[MO3HaBaTC/IbHBIE MOTPEOHOCTH; MOTPEOHOCTh  PACIIUPATH Kpyros3op; IIPOSIBIIATH
JIF0003HATEIIbHOCTE;

YMEHHE TMPOSIBIATh  JUCIHUIUIMHAPOBAHHOCTh,  ITOCJICIOBATCIbHOCTh, HACTOMYHMBOCTH M

CaMOCTOSITENILHOCTh B BBITIOJTHEHUU YUEOHBIX U y4eOHO-TPYIOBBIX 3a/1aHUI;

CIIOCOOHOCTH OIICHUBATH CBOM YMEHHSI B PAa3IMYHbIX BHJIAX PEUYEBOU JEATEIBHOCTH;

OepexHOE OTHOIIEHHE K pe3ylbTaTaM CBOEro Tpy[a, Tpyda APYIHX JIOACH, K IIKOJIBHOMY
UMYILECTBY, y4eOHHKaM, INYHBIM BEIIaM;

YMEHHE pa3Iudyarh I0JIE3HOE U  OECIOJe3HOE BPEMSIPENPOBOXKICHUE U CTPEMIICHHE
paLMOHAIEHO HCIIOJIh30BaTh BPEMS;

YMEHHE HECTH WHIMBHIYaJbHYIO OTBETCTBEHHOCTH 32 BBIIIOJHEHHE 33/IaHUS, 32 COBMECTHYIO
paborty;

CTpeMIICHHE TTOIICP)KUBATH TIOPSIIOK B CBOSH KOMHATe, Ha CBOEM paboyeM MecCTe;

OTPULIATEIbHOE OTHOIICHHE K JICHH W HEOpPEe)KHOCTH B Tpyae H yuéOe, HeOepexIMBOMY
OTHOIICHHIO K pe3yibTaTaM Tpyaa

Dopmuposanue YyeHHOCMHO20 OMHOULEHUS. K 300PO8bIO U 300P08OMY 00pA3Y HCUSHU.!

31.

32.
33.
34.

3HAHME U BBIIIOJHEHUE CAHUTAPHO-TUTHCHUYECKUX IPABIII, COOJIIOJICHNE 3/10pPOBbECOCPETalOIIEero
peKMMa JTHS;

HHTCPECC K MPOryjiKaM Ha NpHUPOAC, MOABUKHBIM UI'PaM, YIACTUIO B CIIOPTHUBHBIX COPCBHOBAHUAX
CTpeMJIEHHE HE COBEpPIIATh MOCTYIKH, YIPOKaIOIINe COOCTBEHHOMY 3/10pOBBIO U 0€3011aCHOCTH;
MOTPEOHOCTH B 3J0POBOM 00pa3e )KM3HU U MOJIE3HOM BPEMSIIPENIPOBOKACHUN

Bocnumanue UEHHOCNMHO20 OMHOUIEHUA K npupode, OprDfCClIOM/!elZ cpede (BKOJZOZLF{@CKO@ eocnumaHue):

35.
36.
37.
38.
39.
40.
41.

MHTEpEC K MPUPOJE U IPUPOIHBIM SBIICHUSIM;

OepexHoe, YBaXXHUTEIbHOE OTHOIIEHUE K MPUPOJIE U BceM (popMaM KHU3HH;
ITIOHUMAaHNE aKTUBHOM POJIM YEIOBEKA B IPUPOJIE;

CIOCOOHOCTh OCO3HABATH 3KOJIOIMUYECKHUE MTPOOIIEMBI;

TOTOBHOCTB K JINYHOMY YYaCTHIO B DKOJIOTHYECKUX IIPOEKTAX;
NOTPeOHOCTh U CTpEeMJIEHUE 3a00TUTHCS O IOMALTHUX MUTOMIIAX;

YyBCTBO OTBETCTBEHHOCTH 32 )KU3Hb U 310POBbE

Bocnumanue yennocmnozo omuowenuss Kk npekpacHomy, ¢opmuposanue npeocmagieHuii 0o
acmemuyecKux uoeanax u YeHHOCmsaAx (3cmemuyeckoe 60Cnumanue:

42.

43.
44,
45,
46.

YMEHHE BUJAETh KPAaCOTy B OKPYXKAIOILIEM MHUPE, B TPYAE, TBOPUYECTBE, MMOBEACHUN U MOCTYIIKAX
JTIOJIEH;

HMHTEPEC K YTEHUIO, TPOU3BEACHUSAM UCKYCCTBA, CIIEKTAKIISAM, KOHIIEPTAM, BBICTaBKaM;

I/IHTepeC K 3aHATUAM XYJIO)KGCTBCHHI)IM TBOp‘ICCTBOM;

CTpEeMJICHHE BBIPA3UTh c€0sl B PA3IMYHBIX BUAAX TBOPUYECKON NESATENLHOCTH,

CTPEMIJIEHHE K OIIPSITHOMY BHEIIHEMY BUIY

Bocnumanue na mpaouyusx npagociagus, HpagCmeeHHbIM NPUHYUNAM, UCHOPUYECKUM U KVIbIMYPHBIM
mpaouyusm Pyccroii [Ipasocnasnoti Llepkeu.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne

HanmeHoBaHMe pa3iesioB U TeM MPOrpaMMbl

KoaunyecTBo yacoB

DJyieKTpoHHbIe (1U(ppoBLHIE)

n/n Konrponbapie | 00pa30BaTe/IbHbIE pecypehbl
Beero padoThI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnionoxeHue npsiMbIx B IPOCTPAHCTBE 6 1
3 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B IPOCTPAHCTBE 8
4 [leprieHIUKYIIPHOCTD MPSAMBIX M IIOCKOCTEH B IPOCTPAHCTBE 25
5 VYriibl U pacCTOSHUS 16
6 MHororpaHHUKH 7 1
7 BekTopbl B mpocTpaHCTBE 12
8 [ToBTOpeHME, 0000IEHNE ¥ CHCTEMATH3aIUs 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB 11O TIPOTPAMME 102 6
11 KUIIACC
Ne HaumenoBaHnue pa3aesioB M TEM NPOrpamMmabl KoaunuecTBo 4acos 3J'leKTp0HHl)le (Illdq)pOBbIe)

n/n Bcero KOHTpOJILHLIe OﬁpaSOBaTeﬂbele pecypchl
padoThl
1 AHanmuTHyecKasi FeOMETPHs 15 1
2 IToBTOpenue, 00001IeHNE U CUCTEMATH3AIMsI 3HAHU I 15 1
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpaieHus 24 1
9) [Tnouiaay moBepxXHOCTH U OOBEMBI KPYTJIBIX TEI 9 1
6 JBrokeHuUs 5 1
7 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH 17 2
OBIIEE KOJMYECTBO YACOB 10 IPOTPAMME 102 8




INOYPOYHOE IIJTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

KonTpoabHble

Bcero
padoThI

DJieKTpoHHbIe U pPOBbIE
oOpa3oBaTe/ibHbIE

pecypcsl

OcCHOBHBIE TIpaBUIIa U300PAKEHHS HA PUCYHKE TUIOCKOCTH, APaJUICIIbHBIX MPSMbBIX
(0Tpe3KoB), cepeAMHBI OTPE3Ka

[TonsiTusa crepeoMeTpun: TOUKA, IpsiMasi, INIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE MIPABUIIA
M300paKeHHs Ha PUCYHKE TIOCKOCTH, MapaljleNIbHbIX IPSIMBIX (OTPE3KOB), CEpeIHbI
oTpe3Ka

IlousTus: MEPECCKAOIMECA IIIOCKOCTH, MEPCCCKAIOIINECA IpsAMasa U IMJIOCKOCTb;
MOJIYIIPOCTPAHCTBO

[NonsTHA: IepeceKaroIuecs MI0CKOCTH, EPECEKAIONINECs MPsIMasi v IIOCKOCTB;
HOJIYIIPOCTPAHCTBO

MHororpanHuKH, H300paykeHHe MPOCTEUIIINX MMPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOLMX 00BEKTOB

MHororpaHHuKH, U300paKeHNE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AxcuoMel CTCPCOMETPHUU U IICPBBLIC CIICACTBUA U3 HUX

AXCHOMEI CTCPCOMETPHH U TICPBBIC CICACTBUA U3 HUX
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AXCHOMEI CTECPCOMETPHUH U ICPBBIC CICACTBHUA U3 HUX. Crioco0b1 3aaHuA MPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC. O06o3HaUYeHUS MMPSAMBIX U ILIOCKOCTEHN

R Rk e

N300pakeHne ceueHni nupaMuabl, Kyoa U MpU3MBbl, KOTOPbIE IPOXOAAT yepe3 UxX peodpa.
N306paxeHue nepeceyeHus Noay4YeHHBIX MIIOCKOCTEN. PackpalinBanrue NOCTPOEHHBIX
CeUeHHH pa3HbIMU IIBETAMHU

11

N300pakeHne ceueHni mupaMubl, Kyoa U pU3MBbl, KOTOPbIE IPOXOAAT uepe3 Uux peopa.
N306paxeHue nepeceyeHus: NOJy4YeHHBIX MIIOCKOCTeN. PackpalinBanrue NoCTpOEHHBIX
CeUeHHH pa3HbIMU IIBETAMHU

12

N3o00pakeHne ceueHni MupaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300paxeHue nepeceueHus MOTyuYeHHBIX TIIOCKOCTeN. PackpaiinBanre moCTpOeHHBIX
CEYEHUM pa3HBIMU IIBETAMH

13

N3o00pakeHne ceueHnii mupaMu/ibl, Ky0a U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300paxeHue nepeceueHus MOTyuYeHHBIX TIIOCKOCTeN. PackpaininBanre moCTpOSHHBIX
CEUEHHUH pa3HBIMHU [[BETAMU

14

Merton ciaenoB 1uisi TOCTPOCHUS CEUCHHI




15

MeTton cieoB Uis mocTpoeHus ceueHuil. CBOICTBa epeceueHuil NPsSMbIX U IUIOCKOCTEN

16 Merton ciaenoB it TOCTpOeHUs ceueHuil. CBOMCTBA MepeceueHUi MPSAMBIX U IJIOCKOCTEHN

17 [TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX
YEPTEIKEW U 3alUCh 1IaroB MOCTPOEHUS

18 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTexKel U 3aMKCh 1aroB NOCTPOCHUS

19 [TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX
YEPTEIKEW U 3alUCh 1IaroB MOCTPOEHUS

20 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YEpTEKEW U 3alUCh IIaroB MOCTPOCHUS

21 [ToBTOpenue mianuMmerpuu: Teopema o mpoNnoOpIHMOHAIBHBIX oTpe3kax. [logobue
TPEYTrOJIbHUKOB

22 [ToBTOopenue mnanumerpun: Teopema Menenas. PacueTsl B ce4eHHsIX Ha BBIHOCHBIX
yeptexax. Mctopus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPUN

23 | KonrponwHas pabora "Axcuomsl crepeomerpun. Ceuenus"

24 B3auMHoe pacnonoxeHue npsMbix B pocTpaHcTBe. CKpelnBaromuecs mpsmeble.
[Ipu3Haku ckpenBaromuxcs npsiMbix. [lapamiensHble npsMble B IPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHMH M €IMHCTBEHHOCTH NMPSMON MapalieIbHON TaHHOW MPSMOi,

25 | mpoxomsmiel 4epe3 TOUKY IMPOCTPAHCTBA U He JIeKalleld Ha TaHHOU TpsMoid. Jlemma o
NepECEUCHUH NapaIeNIbHbIX NPSIMBIX TUIOCKOCTBIO

26 [TapannensHOCTB Tpex MpsAMBIX. TeopeMa o0 TpEX napajienbHbIX IpsAMbIX. TeopeMa o
CKPEITUBAIOIINXCS MPSIMBIX

97 [TapamnensHoe mpoekTrupoBanre. OCHOBHBIE CBOMCTBA MapAJLIIEIFHOTO TPOSKTUPOBAHHS.
N300paxenne pa3HbIX (GUTYp B MapalljieIbHON MPOESKITUU

28 | llenTpasbHas MPOEKIHsl. YTOJI C COHANPABICHHBIMU CTOPOHAMU. YTOI MEXKY MPSMBIMU

29 3amaun Ha JOKA3aTeIbCTBO U UCCIIEIOBAHNE, CBSI3aHHBIE C PACIIONIOKEHNUEM MPSMBIX B
MIPOCTPAHCTBE

30 [TonsiTHA: MapaIeNnbHOCTh MPSMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
NapaJIEIbHOCTH NPSIMOU U IIIOCKOCTH. CBOMCTBA NAPAJIEIBHOCTH NMPSIMOMN U INIOCKOCTH

31 ['eomeTpuyeckue 3a1aun Ha BEIYUCICHUE U IOKA3aTEeIIbCTBO, CBSI3aHHBIE C
MapaJyIeIbHOCTBIO MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

30 [TocTpoenue ceueHus, TPOXOASILIETO Yepe3 JaHHYIO IPSMYIO Ha YepTEXE U NapalIeIbHOTO
JIpyrou npsamoii. Pacuér oTHomeHui

33 | [TapannenbHas NpOEKLUs, MPUMEHEHHUE JUIsSI TOCTPOCHUS CEUYEHUI KyOa u




napauienenunena. CBoicTBa napajuienenunena U Npu3Mbl

34 | IlapannenbHble TNIOCKOCTH. [Ipr3HAKK MapaUIETFHOCTH JBYX TUIOCKOCTEH 1

35 Teopema 0 napamienbHOCTH U €IUHCTBEHHOCTHU INIOCKOCTH, IPOXOJALIECH Yepe3 TOUKY, HE 1
IIPUHAVICIKALLYIO JAHHOW INIOCKOCTH U CJICICTBUS U3 HEE

36 CBolicTBa napauieabHbIX INIOCKOCTEN: O MAPAIIIEIBHOCTH MPSAMBIX IIEPECEUEHUSI IPU 1
NIEPECEYCHNH [IBYX NIapPAJUIEIbHBIX INIOCKOCTEH TPEThEr
CpoiicTBa napaielbHbIX IIIOCKOCTEN: 00 OTpe3Kax MapajliebHbIX MPSIMbIX, 3aKIF0UEHHBIX

37 | Mexay napaiielbHbIMU TUNIOCKOCTSIME; O TIEPECEYCHUH MPSIMOU C IByMS NapaslIeIbHBIMU 1
IUIOCKOCTSIMU

38 | IloBropenue: Teopema [Iudaropa Ha TUIOCKOCTH 1

39 | [loBTOpeHue: TPUrOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 | CpoiicTBa Ky0a U IPSMOYTOJILHOTO MapalIeIIeIHIIe1a 1

41 | Beiuucnenue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM HapaJljieenue/e 1

42 [TepnieHAUKYIAPHOCTD MPSAMON U IUNIOCKOCTH. [Ipr3HaK nepneHuKyJIIpHOCTH IPSIMON U 1
IJIOCKOCTH

43 IlepnenquKyISIpHOCTD MPSAMOM U IUIOCKOCTHU. [Ipu3HaK NepneHauKyIspHOCTH NPAMOU U 1
IJIOCKOCTH

44 Teopema 0 CylIeCTBOBAaHMM U €AMHCTBEHHOCTH MPSIMON, IPOXOSIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U NEPIEHANKYIISIPHON K IIJIOCKOCTH

45 | [110cKoCTH M MEePNEeHAUKYISIPHBIE UM MPSIMbIE B MHOTOTPAHHUKAX 1

46 | [InockocTy M MEePIEeHANKYISIPHBIE UM MTPSIMbIE B MHOTOTPaHHUKAX 1

47 | llepnenaukynsp u HakJIoHHas. [TocTpoeHue neprneHnKyspa u3 TOUYKU Ha MPSIMYIO 1

48 | [lepenaukynsp u HakJIoHHAas. [locTpoeHue neprneHAnKyIsIpa U3 TOUYKU Ha PSIMYIO 1

49 | Teopema o Tpéx neprneHauKysgpax (mpsimas U oOpaTHasi) 1

50 | Teopema o Tp€X mepreHANKYISIpax (MpsiMast 1 00paTHAsT) 1

51 | Yron Mexay CKpelMBaOIUMUCS MPSIMBIMU 1

52 | [louck nepreHANKYISIPHBIX MPSIMBIX C ITOMOMIBIO MEPIIEHANKYISIPHBIX TIIOCKOCTEH 1

53 | OproroHaibHOE NPOEKTUPOBAHHE 1

54 [Toctpoenue ceuennii kyda, MpU3MBbI, IPABHIIbHON MUPAMUAbI C IIOMOIIBIO OPTOTOHAJIBHOM 1
IPOEKLIUU

55 [TocTpoenue ceueHui Kyoa, MpU3MBbL, IPABUIBHOM MUPAMUIBI C TOMOIIBIO OPTOTOHAIBHON 1
IIPOEKIIAN

56 | CummeTpus B TPOCTPAHCTBE OTHOCHTENIBHO TIOCKOCTH. [1moCKOCTH cumMMeTpHil B 1




MHOTI'OIrpaHHUKax

57 | Ilpu3Hak nepneHAUKYISIPHOCTH MPSMOM U IIIOCKOCTH KaK CJIEICTBUE CUMMETPUU 1

58 | IlpaBuibHbIE MHOTOrpaHHUKHU. Pacyér paccTOsHUI OT TOUKH A0 MIIOCKOCTH 1

59 | [IpaBuibHBIE MHOTOTPaHHUKHU. PacdéT pacCTOSHUI OT TOYKHU 10 MIIOCKOCTH 1

60 | CriocoObl OyCTUTh NEPIEHAUKYIIAPBl: CAMMETPHS, CIIBUT TOUKH IO ApaJlJIeNIbHONW IpAMOM 1

61 | Chour no HemapayUIeIbHON MPSAMON, H3MEHEHUE PACCTOSTHUN 1

62 | KonrposbHas padota "B3anMHOe pacrookeHne MPpsSMbIX M INIOCKOCTEH B TpocTpaHCcTBE" 1

63 [ToBTOpEHME: Yron MexAy IpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IPOM3BOIBHOM 1
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB

64 | [ToBTOpeHMe: yroj MEXKAY CKPEIIMBAOIIMMHUCS MPSIMBIMU B TIPOCTPAHCTBE 1

65 | ['eomerpuueckre METO bl BBIYMCICHHS yIiIa MEXy IPSIMbIMA B MHOIOI'paHHHMKAX 1

66 | JIByrpanssiii yrosu. CBOMCTBO JHHEWHBIX YTJIOB ABYIPAHHOTO YyIiia 1

67 | Ilepnenaukynspusle miaockocTu. CBOMCTBA B3aMMHO NEPHIEHIMKYIISPHBIX IIOCKOCTEH 1

68 [Tpu3Hak neprneHuKyIIPHOCTU IUIOCKOCTEN; TeopeMa O IPSIMON NIEPECEYECHUS IBYX 1
IJIOCKOCTEN MEPIIEHANKYJIISIPHBIX TPEThEN INIOCKOCTH

69 [TpstmoyronbHBIN Napaienenunes; Ky0; n3MepeHus, CBOMCTBA IPSIMOYTOJILHOTO 1
napauleJenuneia

70 | Teopema 0 AMaroHaJM MPSIMOYTOJIFHOTO MapaJIeNIeUIe][a U CIEJCTBHE U3 HEE 1

71 CrepeoMeTpHuueckre U NPUKIIAIHbIE 33]Ja4l, CB3aHHbIE CO B3aUMHBIM PacIOI0KEHUEM 1
IPSIMBIX M IIJIOCKOCTH

72 [ToBTOpEHME: CKpEUIMBAIOLIUECS NIPSAMBIE, TAPAJUIEIBHBIE IJIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHHUKaX

73 [Tapa mapasienbHbIX INIOCKOCTEW HA CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEXKIY 1
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU B IPOCTBIX CUTYAIUSIX

74 | PacctosiHue OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0 TIOCKOCTH 1

75 Brruncnenue paccTOSHUNA MEXAY CKPEIMBAIOLIMMUCS IPSAMBIMH C ITIOMOIIBIO 1
NEePIEeHIUKYISIPHON MI0CKOCTH

76 TpéxrpaHHblil yroJ, HEpaBEHCTBA JAJIs TpeXTrpaHHbIX yrioB. Teopema [Tudaropa, Teopemsl 1
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJia

77 | DneMeHTHI cepruuecKoil reOMeTpUH: Te0/Ie3nYeCKHe JIMHUM Ha 3emiie 1

78 | KontposnbHas padota "Y1iibl u paccTossHus" 1

79 | Cucremaru3zanus 3HaHUH "MHOTOrpaHHUK U €T0 JIEMEHTHI" 1

80 [Mupamuna. Buasl mupamun. [MpaBunsHas nupamuga 1




81

IIpusma. IIpsamas u HaknoHHas npusMsl. [IpaBuibHas npusma

1
82 | [Ipsmoii mapaienenunea, NpsMOyroIbHBIA IMapajuiesenue, Kyo 1
83 | Bemmykubsle MHOrorpannuku. Teopema Diinepa 1
84 Brinykibie MHOTOrpanHuKU. Teopema Ditnepa. [IpaBunibHbie U MOJyIpaBUIIbHBIC 1

MHOTOTPaHHUKH

85 | KonrponbHas padora "MHoOrorpaHHuKH" 1
86 | [lonsATHe BeKTOpa HA MJIOCKOCTH M B TIPOCTPAHCTBE 1
87 | Cymma BEeKTOpOB 1
88 | PaznocTh BeKTOpPOB 1
89 | IIpaBuio mapayuienenumnea 1
90 | YMHOXCHHE BEKTOpa HA YHCIIO 1
91 | PasnoxeHue BEeKTOpa Mo 0a3ucy TPEX BEKTOPOB, HE JISKAIIMX B OJHOH IJIOCKOCTH 1
92 | CkansipHOE IPOU3BEICHUE 1
93 | BeiuucieHue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 | IIpocreiimme 3aga4u ¢ BEKTOPAMH 1
95 | IIpocreiimme 3agauul ¢ BEKTOpaMH 1
96 | I[Ipocreiimme 3aga4m ¢ BEKTOPAMH 1
97 | Ilpocreiimme 3agauu ¢ BEKTOpaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 | O6oObueHue U cucTeMaTH3aIMs 3HAHUI 1
100 | UroroBas KOHTpOJIbHAS paboTa 1
101 | UtoroBas KOHTposIbHAs paboTa 1
102 | O6oO0mEeHe U crucTeMaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB 11O ITIPOI'PAMME

102




11 KJTACC

Ne Tema ypoka KoanyecTBo yacoB DJIeKTPOHHBIE NU(POBLIE
n/n KoHTpo/ibHbIe o0pa3oBaTe/bHbIE
Beero | 6oThr pecypcel
1 IToBTOpenue TeMsl "KoopauHaThl BEKTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE" 1
2 [ToBTOopenue Tembl "CkansipHoe Ipou3BeAeHNE BEKTOPOB" 1
3 IToBTOpeHue TeMsbl "BplunciaeHue yria Mex/y BEKTOpaMH B IPOCTPAHCTBE" 1
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOM, TPOXOIAILEH Yepe3 ABE TOUKH" 1
S) YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTpE3Kax 1
6 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
7 BekropHoe npousBeeHne 1
8 JIunHeiliHble HEpAaBEHCTBA, JINHEHHOE TPOrPAMMHUPOBAHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrPaMMUPOBAHUE 1
10 AHaJIUTHYECKHE METOJBI pacuéTa yriia MeX1y NPSMbIMA B MHOTOIPaHHUKAX 1
11 AHaJIUTHYECKHE METO/Ibl pacuéTa yrijia MeX/]y INIOCKOCTSMU B MHOTOTpaHHUKAX 1
12 Dopmysa pacCTOSHHSI OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHUI OT TOYKU A0 IJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTOsIHUM OT TOYKH J10 TUNIOCKOCTH B ITPaBHJIBHON NMUpaMUIe 1
15 KonTponbHast pabota "AHanuruueckas reometpus” 1 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 | CedeHuss MHOrOrpaHHUKOB: CTaHAAPTHBIE MJIOCKOCTH, MIEPECEUCHUs] PSAMBIX M IIIOCKOCTEN 1
19 ITapaytenpHble NpsMBbIE U IITIOCKOCTH: MapaJUIeNIbHbIE CEYEHUS 1
20 [TapamienpHble IpsIMBIE U TUIOCKOCTH: PACUET OTHOIIEHUN 1
21 [TapanienbHble MpsIMbIE U TUIOCKOCTH: YTIIbl MEXK1Y CKPEITUBAIOIIUMUCS IPSIMBIMU 1
29 HepneHzlmfynﬁpHLIe MPsIMBIE U TUIOCKOCTH: CTaHIAPTHBIE Mapbl NEPIEHINKYIIPHBIX 1
MJIOCKOCTEH U MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
23 [leprieHquKyNIIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX MEPIEeHIUKYIIpax 1
24 IlepnieHauKyIApHBIE NPSIMBIE U TNIOCKOCTH: BBIYMCIEHUS JJIMH B MHOTOTPAaHHUKAX 1
o5 [ToBTOpEeHMe: MI0IIa 1 MHOTOYTOJIBHUKOB, (POPMYJIBI AJIs IUIOMIAAEH, COOOpaXKeHus 1
noao0us
26 | [ToBTOpeHwMe: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYITBI TSI TUIOIIAICH, COOOpaKeHUs 1




nonoous

[ToBTOpEHME: MIIOMIA MHOTOYTOJIbHUKOB, (POPMYIIBI AJIS TUIOMIAIEH, COOOpaKeHUs

27 1
nmonoous
28 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, 1
COo00paxeHus moo0us
29 [Tmomaan ceyeHnii MHOTOrpaHHUKOB: IUIONIAAM TOBEPXHOCTEN, pa3pe3aHrs Ha YaCTH, 1
COOOpakeHHS TI0100US
30 | KonrponbHas pabdora "[loBTropeHne: MHOTOTpaHHUKH, CEYCHUSI MHOTOI'PaHHUKOB" 1
31 | O6BEéM Tema. O6BEM IPAMOYTOJIBHOTO MapasuIeIeIuIe/1a 1
32 | 3agauum 00 yaBOoeHHH Ky0a, 0 KBaaparype Ky0a; O TPUCEKIIMH yria 1
33 | CrepeomeTpudecKue 3aa4u, CBsI3aHHBIE C 00BEMOM MPSIMOYTOJIBHOTO MapasuieTenune1a 1
34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYUCIEHUEM 00BhEMA MPSIMOYTOJILHOTO 1
napajuiejenumnea
35 | O0BEM mpsAMOil MPU3MBI 1
36 | CrepeomeTpudecKue 3a1a9H, CBSI3aHHBIC C BEIYUCIICHHEM 00BEMOB MPSMOI MPU3MBI 1
37 | Ilpukiaguble 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSIMOM MPU3MBI 1
38 Brrancnenue 06bEMOB Tell ¢ TOMOIIBIO Onpee€éHHOro naTerpana. O6bEM HaKJIOHHOM 1
TIPU3MBI
39 Brrancnenne 06bEMOB Tell C MOMOIIBIO OnpeenéHHoro nHTerpaina. O0bEM mupaMuasl 1
40 | ®opmyna o0béMa mupaMuibl. OTHOIIEHUE 00BEMOB TUPAMHU]T C OOIIUM yTIIOM 1
41 ®dopmyina 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMHKJT C OOIIUM YTIIOM 1
42 CrepeomeTpuyeckue 3aa4m, CBsI3aHHbIe ¢ 00bEMaMK HAKJIOHHOW TTPU3MBbI 1
43 CrepeoMeTpHuecKUe 3ajaui, CBI3aHHbIE C 00bEMaMU TUPAMHU/IBI 1
44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBS3aHHBIE C 00bEMOM HAKJIIOHHOW MPU3MBI 1
45 [Tpuknanueie 3anaun no reme "OOBEMBI TeNn", CB3aHHbBIE ¢ 00BEMOM MUPAMUIBI 1
46 [Tpumenenue o0bEMOB. Boruncienne paccTossHUS 0 MIIOCKOCTH 1
47 KonrponsHas padora "O6bEM MHOTOrpaHHuKa" 1
48 [{unuaaprdeckas TOBEPXHOCTh, 00pa3yronue MUINHAPUIECKON MTOBEPXHOCTH 1
49 Hummaap. [psamoit kpyrosou muueAp. [nomans noBepxHocTH HUIMHAPA 1
50 Konnueckast moBepxXHOCTh, 00pa3yroIue KOHNIeCcKor moBepxHoctu. Konyc 1
o1 CeueHne KOHyca IJIOCKOCTBIO, MapajlIeIbHOM MIIOCKOCTH OCHOBAHUS 1
52 VYceu€nnslii konyc. M3o00paxeHne KOHYCOB M YCEYEHHBIX KOHYCOB 1




53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM IMOBEPXHOCTH KOHYCa 1

55 CrepeomeTpHyecKHe 3a/1a4i Ha JOKA3aTeIbCTBO U BEIYUCIICHHE, TOCTPOCHUEM CeUCHHI 1
IIWIMH/IPa, KOHYCa

56 CrepeoMeTpHUECKHE 3a/1a4l Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, TIOCTPOCHUEM CEUCHHI 1
IIMH/Ipa, KOHYCa

57 [Tpuknagubie 3a1a91, CBSI3aHHBIE C [MJIMHIPOM 1

58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C LIUIUHIAPOM 1

59 Cdepa u map 1

60 [epeceuenue chepbl U mapa ¢ miockocThio. Kacanue mapa u chepbl mI0ckocThio. Bua u 1
n300paxeHue mapa

61 [Tepeceuenue cdepsl 1 mapa ¢ WIockocThio. Kacanue mapa u cepbl miockocTeio. Bua n 1
n300pakeHue mapa

62 VYpasaenue chepsl. [Lnomans chepsl u e€ yactei 1

63 Cummetpus cdepsl 1 mapa 1

64 CrepeoMeTpHuuecKkre 3aja4ui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHE, CBA3aHHbBIE CO chepoit U 1
IaPOM, TIOCTPOCHUEM UX CEYCHUH IIIOCKOCTHIO

65 CrepeomeTpHUeCcKHe 3a]a4l Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE CO chepoid U 1
I1apOM, IOCTPOEHUEM UX CEYEHUH MIIOCKOCThIO

66 [TpuknagHbIe 3329, CBSI3aHHBIE CO CEPOl U IapoM 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BBHIYMCICHHUS B OKPY>KHOCTH, CTaHAapTHBIC 1

moaoous

68 Paznmunbie KOMOWHAIIMY TEJT BPAIIEHUsT 1 MHOTOTPAHHHUKOB 1

69 3anaun o reme "Tena U MOBEPXHOCTH BpalieHus" 1

70 3agaun o Teme "Tena U MOBEpXHOCTH BpaleHus " 1

71 KonrponbHas padora "Tena 1 moBepXHOCTH BpaeHus" 1

72 O06Bem munuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA 1

73 Brruncnenue 00bEMOB TeN ¢ TOMOMIBIO OfpeenéHHoro naTerpaia. O6bEM KoHyca 1

74 [Tnomaau 6OKOBOM M MOHON MTOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpruecKUe 3a1a4u, CBSI3aHHbBIE C BBIYHCIECHUEM 00hEMOB IIMIIHHIPA, KOHYCA 1

b 2
76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U TUIOIIAAN TTOBEPXHOCTEH Ten" 1
77 O0béM 1mapa u mapoBoro cexkropa. Teopema 06 06vEMe mapa. [Tnomans chepsl. 1




CrepeomeTpHuyecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB 1Iapa, MAapOBOrO
CerMEHTa U IapOBOI0 CEKTOpa

[Tpuknagaeie 3aaauu 1Mo Teme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa U IUIOIIAIbIO

78 . N 1
ctepsl. COOTHOMICHUST MEXKTY TIONIAISIMH MOBEPXHOCTEH U 00BEMaMH MOTOOHBIX TEJ

79 [TonoGHbIe Tena B mpocTpaHcTBe. M3Menenue o6bwéma npu nogodun. CrepeoMeTpuyecKie 1
3aJlauy, CBA3aHHBIE C BBIYMCICHUEM 00bEMOB TeJl U IUIONIA/IeH IOBEPXHOCTEM

80 Konrponbnas padora "[1nomaay mnoBepXHOCTH U 00bEMBI KPYTIIBIX TE" 1

81 JBmxenus npoctpancTBa. OTobpaxkenus. [|Bmkenus u papeHcTBoO (uryp. Oduue 1
CBOMCTBA JIBU)XCHUU

82 Bunpl nBrkeHMi: napanienbHblii IEpeHoC, LIEHTpaJIbHAs CUMMETPUs, 3epKajibHast 1
CUMMETpUS, IOBOPOT BOKPYT NPSMOI

) yr

83 [Tpeo6pazoBanus nmomobus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuyeckue 3a1a4n Ha IPUMEHEHHE JBUKCHUS 1

85 KoHnTtpoinbhas padota "BekTopsl B mpocTpaHcTse” 1

86 O6o6maromee nopropenue 11 nonstuii u MmeTo0B Kypca reomerpuu 10—11 kiaccos, 1
cuctemarusanus 3Hanui: "l[lapamieabHOCTh NPSIMBIX U IIJIOCKOCTEHN B MPOCTpaHCTBE"
Ob6o6maroee noropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10—-11 kmaccos

87 2. n " ’ 1
CUCTeMaTH3alMsl 3HaHUH: "BeKTopbl B IPOCTPaHCTBE

88 O6o6maromiee nosropenue 11 nonstuii u MmetonoB Kypca reomerpuu 10—11 kitaccos, 1
cucreMarusanus 3HaHuil: "BekTopsl B mpocTpaHcTBe"
Ob6o6maromee nosropenue 11 nonstuit 1 MeTo0B Kypca reomerpun 10—-11 kmaccos

89 2. n " ’ 1
cucremarusanus 3HaHui: "OO0beM MHOTrOrpaHHHMKA

90 O6o6maromiee nosropenue 11 nonstuii u MmetogoB Kypca reomerpuu 10—11 kiaccos, 1
cucremaTtu3anus 3HaHuil: "O0beM MHOTrOrpaHHUKA"

91 Ob6o6maromee nosropenue 11 noustuit 1 MeTo0B Kypca reomerpun 10—-11 kiaccos, 1
cuctemarusanus 3HaHui: "[lnomaam noBepXHOCTH U 00BbEMBI KPYTJIbIX Tet"

92 O6o6maromiee nosropenue 11 nonsituii u MmeTon0B Kypca reometrpuu 10—11 kiaccos, 1
cucremaTtu3anus 3HaHui: "[lnonanam NoBepxXHOCTH U 00BEMBI KPYTJIbIX Ten"

93 HToroBast KOHTpOJIbHAS paboTa 1

94 WToroBast KOHTpOJIbHAs paboTa 1

95 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 1

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ pOJib B pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHMA

97 Vcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX




WHXEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTUN

98 HcTopus pa3BUTHS CTEPEOMETPUM KaK HayKu 1 e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

99 Hcropust pa3BUTHSA CTEPEOMETPUH KaK HayKu 1 €€ poJib B PA3BUTUH COBPEMEHHBIX 1
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

100 HcTopus pa3BUTHS CTEPEOMETPUM KaK HayKu 1 e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

101 Hcropust pa3BUTHSA CTEPEOMETPUH KaK HayKu 1 €€ poJib B Pa3BUTUHM COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102 HcTopus pa3BUTHS CTEPEOMETPUM KaK HayKu 1 e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB 11O IPOTPAMME 102




HPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOM

IPOI'PAMMBI
10 KJIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI OCBOEHHUSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeaHero
pe3yJsibTara | o01Iero oopa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, PsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PEIIEHUU I€OMETPUUYECKHX
3aj1a4
7.3 OnepupoBaTh NOHATUAMU: NAPATUIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSMBIX U INIOCKOCTEH
7.4 KnaccudunumpoBaTh B3auMHOE PACIONOKEHHE IPSAMBIX M ITIOCKOCTEH B MPOCTPAHCTBE
75 OHGpI/IpOBEth TOHSTHAMM: JBYIpaHHBIN YTOJI, TPaHH ABYTPAHHOTO yriia, pedpo ABYTpaHHOTO
yria, JUHEHHBIN yrojl IBYIPaHHOIO yIJla, FpasycHas Mepa ABYIPaHHOIO yIJia
76 OnepupoBaTb NOHATUSAMU: MHOTOTpaHHHK, BBIYKJIBIM W HEBBINYKJIBbI MHOTOI'DAaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHUABI MHOTOTPaHHHMKOB (MHMpaMUAA, MPHU3Ma, HPSIMOYTOJbHBIM
napasuienenumnes, Kyo)
KnaccupunupoBarb  MHOTOTpaHHUKH, BBIOMpas OCHOBaHMSA Uil KJacCHU(pUKaALUU
7.8 (BBINIYKJIbIE WM HEBBITYKJIblE MHOI'OIPAHHUKH, MPAaBUIbHBIE MHOI'OTPAHHUKH, NPSMBIE U
HaKJIOHHbIE PU3MBI, TapaJlIeTIeIUIIE b )
7.9 OnepupoBaTh NOHATUSAMH: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBSICHITH NPUHIMIIBI IOCTPOEHUSI CEUEHUN MHOIMOTPAHHUKOB, UCIIOJIB3YSI METOJ] CJIEA0B
711 Crpouth ceueHus: MHOTOTPAHHUKOB METOJIOM CIIE€JIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEkKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXOXKAEHUE TEOMETPUYECKUX BEJIIMYMH MO 00pa3liaM WIN alropuTMam,
712 NPUMEHAA — M3BECTHbIE — AHANMTMYECKHE — METOLBI  [PM  PEIICHMM  CTAHJApTHBIX
MaTEMAaTUYECKUX 3a]a4 Ha BBIYMCIECHUE PACCTOSIHUM MEXIY IBYMS TOYKAMH, OT TOUKH IO
IPSIMOM, OT TOYKUJIO MJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMHUCS IPSIMBIMU
Pemats 3agaun Ha HaXOXKJEHHE M€OMETPUUECKHUX BEIMYMH MO 00pasliaM WM aJropUTMaM,
713 IPUMEHSSI  W3BECTHBIE  AHAJIWTUYECKUE  METOABl IPU  PEIIEHHH  CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIYMCIEHUE YIJIOB MEXIY CKPEUIMBAIOUIUMUCS MPSIMBIMHU,
MEXY MPSIMOM U IIJIOCKOCTBIO, MEX]Y IIJIOCKOCTSIMHU, ABYI'PAaHHBIX YIJIOB
Boruncnsate 00bEMBI M TUIOLIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUpamMKaa) C
7.14 npUMeHeHHeM (OpMYIl, BBIUUCIATH COOTHOILEHHMS MEXAy IUIOMIAJIMU IOBEPXHOCTEH,
00bEMamMH MOJOOHBIX MHOIOIPAaHHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHUHU (UTYPHI
716 W3BnekaTh, nMpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeJCcTaBlIeHHYIO Ha YepTexax U PUCYHKax
[TpumensTh reomeTpuyeckue (akTbl I pelIeHUsT CTEpEOMETPHUYECKHX  3a]ad,
7.17 IIPEIIOJIaratoIiuX HECKOJIBKO I1aroB PELICHMs], €CIIU YCIOBUS IPUMEHEHMS 3aJjaHbl B IBHOU
dbopme
718 [IpuMmeHsTh TpOCTEilline MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPHUUECKHX 3aa4
719 [IpuBonnuTe npHUMEpPHl MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAE U KHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh MONyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIN3UPOBATh PEAIbHBIE CUTYallUH U
NPUMEHSTh HW3Y4YCHHbIE T[OHATUS B IPOLECCe [OMCKAa pEHIeHHs] MaTeMaTH4YeCKH
720 chOopMyYITMPOBAHHON MPOOJIEMBI, MOACTUPOBATh PeaJbHbIC CUTYallUH Ha SI3bIKE T€OMETPHH,

UCCJIEIOBATh MOCTPOSHHBIE MOJIENH C UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpeEM,
anmapara anreOppl, pemarh MPaKTUYEeCKWe 3a/add, CBS3aHHBIE C HAXO0XJICHUEM
FeOMETPUUECKUX BEIMYUH




11 KJIACC

Kopn IIposepsiemble npeaMeTHbIE Pe3y/bTaTbl OCBOECHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl CpelHero
pe3yiabTaTa| 0011ero 00pa3oBaHus
6 ['eomerpus
OnepupoBaTh MOHATUSAMH: LUIMHIPUYECKAs IMOBEPXHOCTb, 00pa3ylollfe IUINHAPUIECKON
6.1  NOBEPXHOCTH, LUMUIMHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH,
KOHYC, chepryeckasi IOBEpXHOCTb
6.2 | Pacmo3naBath Tena BpamieHus (IWIHHIP, KOHYC, cdepa U Iap)
6.3 = OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4  KrnaccudummpoBaTh B3aUMHOE PACIIONIOKEHHE C(HEphI U TUIOCKOCTH
65 OHGpI/IpE)BaTbv MOHSTUSIMM: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTAa, BBICOTA CETMEHTA,
[IapOBOM CJIOH, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CIIOSI, IIIAPOBOM CEKTOP
6.6 Beraucnare 00bEMBI M MIJIOMIATM MOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUECKUX TEl C
npuUMeHeHueM hopMyI
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO chepsl,
cdepa, BIIMCaHHAsi B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS
6.8  BBIUUCIATH COOTHOMIECHHUS MEXY TUIOIMAISIMHA TOBEPXHOCTEH M 00bEMaMH MOTOOHBIX TEJ
6.9 N306paxath u3ydaemble (UIyppl OT pPYKM U C HPUMEHEHUEM IMPOCTBIX UEPTEKHBIX
UHCTPYMEHTOB
6.10 BoinonHsATh (BBIHOCHBIC) IIOCKUE UYEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUS
6.11 W3BnekaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBBIBaTh HH(GOPMAIHMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX
6.12 [IpumensaTs reomeTpud. QaxThl sl pEHIEHUs] CTEPEOMETPHUUECKUX 3a]ad, MPearoyararoinimux
HECKOJIBKO I1aroB PeleHMs], €CIIU YCIIOBHs IPUMEHEHUS 3a/1aHbl B SIBHOH opme
6.13  OmnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINOMHATE NEHCTBUA CIIOKEHHSI BEKTOPOB, BBIUMTAHUSI BEKTOPOB M YMHOXKEHMsI BEKTOpa Ha
YHCII0, 00BSCHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1al0T
6.15 IlpuMeHATh IpaBWIIO MapaJUIEIICTHIIEAA TPH CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MO/YJIb BEKTOPA,
6.16  paBeHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEX/y BEKTOpaMH, CKaJIsIPHOE IPOU3BEACHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPbI
6.17 HaxoguTts cymMMy BEKTOPOB M NPOM3BEIEHHE BEKTOpAa Ha 4YMCIIO, YTroJl MEXIY BEKTOpamy,
CKaJISIPHOE MPOM3BEJICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJIMHEAPHBIM BEKTOpaM
6.18 3amaBaTh MIIOCKOCTh YpaBHEHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemarp mpocTeire reoMeTprd. 3a/1a9 Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a
Pemarp 3amaunm  Ha J0Ka3aTeNbCTBO MaTEMaTHUYECKUX OTHOLIEHHM W HaXOXJACHHE
6.20 reoMeTpHUYEeCKHX BEJIMYMH MO 00pa3liaM WM aJropuTMaM, IPUMEHsS U3BECTHBIE METOMABI MPH
pELIeHUH CTaHAaPTHBIX MaTeMaTHUYECKHX 3a]1a4
6.21 [IpumeHsTh mpocTellre MNpOorpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPY PELLICHUHU CTEPEOMETPUUECKUX 3a]a4
6.22 [IpuBoanTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATH
MPOsIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE
[IpuMeHsTh TNONy4YEeHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIE CUTyallud U
OPUMEHSTh HW3YYEHHblE TMOHATHS B  Ipollecce€ TIOMCKAa pPELIeHUS MaTeMaTH4YeCKH
6.23 c(OpMyYITMPOBAHHONW MPOOIEMBI, MOJEIUPOBATh pPEAIbHBIE CUTYyallUd Ha S3bIKE T'€OMETPHH,

HCCIICO0BATh MMOCTPOCHHBIEC MOACINU C HCIIOJIBb30BAHUEM TI'COMCTPHYCCKUX MMOHATUH H TEOPEM,
arrapara aJIFe6pr, pemaTtb MPAKTUYCCKUC 3aga4u, CBA3aHHBIC C Hax0XJICHHUEM
TCOMETPHUICCKUX BCIUYINH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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7.1

OCHOBHBIC ITOHSTHSA CTCPEOMECTPHUHU. Tqua, npsamMas, INUIOCKOCTb, IPOCTPAHCTBO. ITonstre 00
AKCUOMATUYCCKOM IMMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue MpsMBIX B IMPOCTPAHCTBE: IE€PECEKAIOIIMECS, MapajlielbHble U
CKpeuBaromuecss npsmbsie. [lapamienbHOCT, NOPSIMBIX W IUIOCKOCTEM B MHPOCTPAHCTBE:
IapaJuIeIbHBIE IPSIMBIEC B IIPOCTPAHCTBE, NAPALIEIBHOCTD TPEX IPSIMBIX, NAPAIIEIBHOCTD IPIMOU
U IUIOCKOCTU. YTJIBIC COHAIIPaBIECHHBIMU CTOPOHAMHM, YroJl MEXIY IMPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaIebHbIE MIOCKOCTH, CBOMCTBA MapaslIeNIbHBIX MIIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBEHHBbIE (GUIYpPHl Ha IJIOCKOCTH: TETpa’lap, KyO, mHapajuieNenumnen,
IMOCTPOEHUE CEUYECHHI

7.3

[lepneHUKYIAPHOCTh NPSIMOM M IIOCKOCTH: IEPHEHIUKYJLIPHBIE IpPsSMbIE B IPOCTPAHCTBE,
IpsIMbIE NApAJUICIbHBIE U MNEPHEHAUKYISIPHBIE K IUIOCKOCTH, NPHU3HAK MEPIEHIUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH, TEOpEMa O IPSIMON NEPIEHANKYIISIPHON INIOCKOCTU. YIUIBI B IIPOCTPAHCTBE:
yroJl MEeXIy INpsAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM yroJl, JIMHEHHBIM yrosl ABYTPAHHOIO YIJIA.
[lepnenuKynsp ¥ HaKJIOHHBIEC: PACCTOSSHHE OT TOYKHU JO IUIOCKOCTH, PACCTOSHME OT NPSMOHM 10
IUIOCKOCTH, HPOEKIHs (GUrypbl Ha IUIOCKOCTb. IllepneHIuKyIspHOCTh IJIOCKOCTEH: NpHU3HAK
NEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX meprneHauKyispax

7.4

7.5

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOTPaHHMKA, BBIYKJIbIE U HEBBITYKJIbIC
MHOTI'OI'paHHHMKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas npusma, T'paHM M OCHOBaHMS
NpU3MBbI, IpsMasi U HAKJIOHHAs MpPU3Mbl, OOKOBass M TOJHAas IIOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, NpsMOYrojpHbBIA HapajjieNenune] U ero cpoicra. Ilupamunpa: N-yrojabHas
nupaMmzia, T'paHU U OCHOBAaHUE NUPAMUJIbl, OOKOBas M MOJHAas MOBEPXHOCTb MHPAMUBL,
NpaBUIbHA M yceu€HHas NUpaMuAa. OJIEMEHThl Npu3Mbl M TOHUpamubl. [IpaBuibHBIE
MHOTOTPaHHUKHU: TOHSATHE NPAaBUJIBHOTO MHOTOTpaHHMKA, MpaBWIbHAs MpU3Ma M IPaBHIJIbHAsS
UpaMua, MpaBUIbHAs TPEYrojibHas MUpaMKJia U MPaBHIBHBINA TeTpasap, KyO. IIpencraBnenue o
MpaBWIbHBIX MHOTOIPAaHHUKAX: OKTa’Jp, HOJAeKa’Jp U ukocayapyrue CeueHUs OpU3MBI U
MUPaMUIbI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUH B IIUpaMuJiax, mapauiCJaCnuincaax, mpaBujaIbHbIX MHOTIOIpaHHUKAX

7.6

7.7

Bbluuciienne 37€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriubsl. [lnomans OokoBoi
MTOBEPXHOCTHU U IOJIHOM MOBEPXHOCTH MPSMOI MPU3MBI, IUIOIIAIb OCHOBaHHM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTU U MOBEPXHOCTH MPaBHIIbHON
MMpaMH/JIbl, TEOPEMa O IIOMAAN yceu€HHoU nupamuabl. [loustue 06 06béme. OO6BEM nUpaMuibl,
IIPU3MBI

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOUICHHS] MEXAY IJIOMAASIMHU MOBEPXHOCTEH, 00bEMaMu
OTOOHBIX TEN
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6.1

6.2

[Munuaapuyueckas TMOBEPXHOCTb, oOOpa3ymoollive UIUIUHAPUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKO mnoBepxHOocTU. LuiauHAp: ocHoBaHHMS UM OOKOBas MOBEPXHOCTH,
o0pasyrolias 1 ock, IJIOLIa/ b O0KOBOU U MOJIHOW MOBEPXHOCTH

Konnueckass MmoBepXHOCTb, OOpa3ylolMe KOHMYECKOW IOBEPXHOCTH, OCh M BepIIMHA
KOHUYeckol noBepxHocTH. KoHyc: ocHOBaHMe U BepiinHa, oOpa3yolias U OCh, IJIOLIA/b
OOKOBOI U IMOJIHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBAHUSA U
OOKOBast MOBEPXHOCTh

6.3

Cdepa m map: mHeHTp, pamuyc, IUAaMeTp, IUIOMAAb ITOBEPXHOCTH cdepsl. B3ammHuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTellbHasl MJI0CKOCTh K cdepe, monaas cepsl




6.4 N3006paskeHue Ten BpallleHHsI Ha MII0CKOCTH. Pa3BépTka IMHApa 1 KOHyca
6.5 KoMOuHarmu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN OKOJIO CQephl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WJIHM TEJIO BpallleHus
[Tonsitue 00 o060béMe. OcHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 o00BEME
6.6 MPSIMOYTOJIBHOTO TMapauienenumnena u cieactsus u3 He€. O0bEéM numuHapa, Konyca. O0bEM
nrapa ¥ miomaab cepsl
6.7 [Tonobubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMu MOJJOOHBIX Tell
6.8 Ceuenuss nunuHApa (MapayieibHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
' (mapasieibHOe OCHOBAHUIO U MTPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHHS 11apa
Bekrop Ha miuockoctu u B npocTtpancTBe. CI0XKEHHE W BHIYMTAHHE BEKTOPOB. Y MHOXKEHUE
6.9 BEKTOpa Ha uucio. PaznmolkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTtopam. [IpaBuio
napajuienenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHUEM IIPAaBWI JACUCTBUH C
BEKTOpPaMHU
[TpsimoyronbHast cuctemMa KoopAMHAT B mpocTpancTBe. Koopaunatel BekTopa. [Ipocteitmue
6.10 3aJaud B KOOpAMHATAaX. YTOJN MeXAy BekTopamu. CKalsipHOE IMPOU3BEACHHUE BEKTOPOB.
Brruncnenue yrioB Mexy IpSMbIMHU U IIOCKOCTAMH. KOOpAHMHATHO-BEKTOPHBIN METO MIPH
pEIICHIH TeOMETPHUYECKUX 3aa4

IIPOBEPAEMBIE HA EI'S IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBIIIEI'O OFPA3OBAHUA

Kon
TpedGoBaHUsI

IIpoBepsiemble TpeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaAMMBbI CpeIHEero 001ero odpa3oBaHusi

Bnanenne MeromamMum  J10Ka3aTeNbCTB,  alrOpUTMaMM  pELICHUs  3a/lady; yMEHHe
(bopMyIHpOBaTH M ONIEPUPOBATH MOHATUSIMU: ONPEACICHNE, aKCHOMa, TEOpEeMa, CIEJCTBHE,
CBOWCTBO, NpPHU3HAK, J0Ka3aTeNbCTBO, PABHOCHIbHBbIE (OPMYIMPOBKH; NPUMEHATh UX;
ymeHue (GopmyaupoBaTh OOpaTHOE | TPOTHUBOIOJIOKHOE YTBEPKIACHUE, MPUBOJIUTH
IPUMEPHI U KOHTPIPUMEPHI, UCIIOIB30BaTh METOJI MaTeMaTUYECKOH MHIYKIMH; TPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYXACHMsSI NPU PEUICHUH 3a/lad, OLIEHUBATh JIOTUYECKYIO NMPaBUIbHOCTh
pacCyXJIeHHUI; YMEHHE ONEpPUPOBaTh NOHATHUAMU: MHOXECTBO, IOJIMHOKECTBO, OIEpaLVH
HaJ, MHOXXECTBAMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyis
OIMCAaHMsl PEANbHBIX MPOLECCOB U SIBICHUH U MU PEIIEHUH 3a]a4d, B TOM YHUCIIE U3 APYTHX
y4eOHBIX MpPEeIMETOB; YMEHHME ONEpUpOBaTh MOHATUSAMU: rpad, CBSI3HBIA Trpad, Iepeso,
LUK, rpad) Ha MUIOCKOCTH; YMEHHUE 337aBaTh U OMUCHIBATH I'padbl pa3IMyHBIMU CIIOCO0AMH;
MCI0JIb30BaTh Ipadbl IPH PELICHUN 33]1a4

YMeHue onepupoBaTh NOHATUSIMM: HATYpaIbHOE YHCIIO, LIEJI0O€ YUCIO, CTENEHb C LIEJIbIM
NOKa3aTeleM, KOpPEHb HaTyPaJbHOM CTENEHH, CTENEHb C PAalMOHAIBHBIM I10KAa3aTENIEM,
CTENEeHb C JIEHCTBUTENIbHBIM IOKAa3aTeleM, JIOTapu(pM YHUCla, CUHYC, KOCUHYC U TaHI€HC
IIPOU3BOJIBLHOTO YUCIIA, OCTATOK MO0 MOIYJII0, PALIMOHAIIBHOE YHCIIO0, HPPALMOHAIBHOE YUCIIO,
MHOKECTBA HAaTypalbHBIX, IEJbIX, PAlMOHAJbHBIX, ACUCTBUTEIBHBIX YHCEN; YMEHHE
UCIIOJIb30BaTh NMPU3HAKH JAETMMOCTH, HAMMEHBIINI OOIIMN IeNuTeNh U HauMeHbIlee olriee
KpaTHoe, anroput™ EBKkiauaa mnpu pemieHHMH 3a4ad; 3HAKOMCTBO C  Pa3IUYHBIMU
MO3UIMOHHBIMM CHUCTEMAMU CUUCIIEHHS; YMEHUE BBINOJHATH BBIYMCICHUE 3HAYCHUN U
npeoOpa3oBaHus BBIPAKEHUI CO CTENEHSMH M Jorapudmamu, rnpeoOpa3oBaHUs POOHO-
palOHaIbHBIX BBIPAXKEHUN; YMEHHE OIEpPUpPOBaTh IOHATHUSMHU: IIOCIENOBATEIBHOCTD,
apudmeTrnyeckas NpPOrpeccHsi, reoMeTpuueckas mporpeccusi, OECKOHEUHO YyObIBarouas
reoMeTpuUecKas NpPOTpecCcHs; YMEHHME 3aJaBaTh IIOCIENOBAaTEIBHOCTH, B TOM YHCIE C
MOMOIUIbIO0 PEKYPPEHTHBIX (POPMYII; YMEHHE ONEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMILJICKCHBIE YHMCIAa, MOJYJIb M apryMeHT KOMIUIEKCHOro yucia, (gopma
3allUCH KOMIUIEKCHBIX 4Hucell (reoMeTpudecKas, TPUTOHOMETpHUUYECKas U anreOpanyeckas);
YMETh MPOU3BOJAUTH apU(PMETHUECKUE ICHCTBUS C KOMIUICKCHBIMH YHMCIAMHU; TMPUBOJIUTH
IIPUMEPBI MCIIONb30BaHMUs KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMM: MaTpuna 2x2 u
3%3, onpenenauTenb MaTPULIbl, FEOMETPUUECKUN CMBICI OIIPEAEIUTENS




VYMeHue onepupoBaTh MOHATUSMHU: pallMOHANIbHBIE, HpPpaAlMOHAIbHBIC, [OKa3aTeIbHbIC,
CTETEHHbIE, JIOrapu(pMUUYECKUEe, TPUTOHOMETPUYECKHUE YpaBHEHHS M HEPaBEHCTBA, HX
CUCTEMBI; YMEHHUE ONEePUPOBAThH MOHSATUSMU: TOXKAECCTBO, TOXKIECTBEHHOE MPEoOpa3oBaHUe,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHUN M HEPABEHCTB, PABHOCUJILHOCTh YpaBHEHHIA,
HEPABEHCTB U CUCTEM; YMEHHUE pellaTh YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
pa3IMyYHBIX NPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C MapaMeTpoM;
MPUMEHATHh YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI /Ui PEHICHUS MaTEMaTUYeCKHUX 3a/1ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTeil HaAyKU U peaibHOU KU3HU

VYMeHue onepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (QYHKLUMH, HEpPUOJUYHOCTD
(GyHKIMU, OrpaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTh (YHKUHMH, SKCTpeMyM (YHKIIHH,
HauOoJIblllee U HaMMEHbIlee 3HAUeHUs! (QYHKLIMU Ha MPOMEXYTKE, HellpepblBHAs (DYyHKIHS,
acUMIITOTHI rpaduka GyHKINH, TIepBasi U BTOpasi MPOU3BOAHAs (YHKIINUU, TEOMETPUIECKUN
U (pu3nuecKkuil CMBICI NMPOU3BOJHOM, IEpBOOOpa3Hasi, ONpeneNEHHbI MHTErpaj; yMeHHe
HaXOJUTh ACUMOTOTHl Tpaduka (QYHKIUH, YMEHHE BBIYHCIATH IMPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YaCTHOIO M KOMIIO3UIMM (DYHKIUI, HAaXOAUTh ypaBHEHHE KacaTeJIbHOM K
rpaduky (QYHKIMH; YMEHHE HAXOIWUTh MPOHM3BOJHBIC AIIEMEHTAPHBIX (DYHKIHIA, yMEHHE
UCIMOJIb30BaTh TMPOU3BOAHYIO ISl MCCIENOBAaHUSA (YHKLUUH, HAXOAUTh HAUOOJIbILINE HU
HaVMEHBIIME 3HA4YeHUS (QYHKIUH; CTPOUTh TrpadMKd MHOTOWICHOB C HCIIOJIB30BAHUEM
anmapara MaTeMaTHMYeCKOro aHajiu3a; IPUMEHSATh IPOU3BOAHYIO [UI HAXOXKICHHUS
HAWJIy4IlIero peIeHUs] B TPUKIAJHBIX, B TOM YHCIE COIHMAIbHO-DKOHOMHUYECKUX H
bu3nueckux 3ajadax; HaXOAMTh IUIOMAAM M OO0BEMBI (UIYp C MOMOLIBI HHTErpala;
NPUBOINUTH TPUMEPHI MAaTEMATHIECKOTO MOJICITMPOBAHMS C MOMOIIBIO TU(PEepeHITNATBHBIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (yHKUMH, oOpaTHass (QYHKUUS, KOMITO3ULIMS
bynkuui, nuHeWHas (yHKOUMSA, KBagpaTHuHas (QYHKOUSA, panudoHanbHas (QYHKIHS,
cTerneHHass (YHKUMS, TPUTOHOMETpUYEcKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢GyHKLIMU, TOKa3aTenbHas W Jorapupmuueckas (yHKIHUH; YMEHUE CTPOUTh TIpaduku
U3YYEHHbIX (YHKIUH, BBINOJHATH NpeoOpa3oBaHus IpadukoB (QYyHKUIUN, HCIOIb30BATh
rpaduKy JUIsI U3y4eHHs] NPOIECCOB M 3aBHCHMOCTEH, NMpPU pEIIeHUH 3aJad M3 JPYyrux
y4eOHBIX MpPEIMETOB U 3a/lad U3 peaJbHOM KHU3HU; BbIpakaThb (HOpMyJIaMHU 3aBUCUMOCTU
MEXIy BEJIMYMHAMM; MCIIOJIB30BaTh CBOMCTBA M Trpaduku QyHKIUH A8 peuieHus
YpaBHEHUM, HEPABEHCTB U 3ajau ¢ MapaMeTpamu; u300paxarbh Ha KOOPAWHATHOM MIIOCKOCTH
MHO’KECTBA PELIEHUI YPABHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/7a4M PA3HBIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI, JOJIH U
4yacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIIYI, HaJOrH, 3ajauyd u3 olnactu
yIpaBJIeHUS] JUYHBIMU U CEMEHHBIMH (DMHAHCAMH); COCTAaBIIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA M UX CHCTEMbI IO YCIOBHIO 3a/1a4H, UCCIENOBAaTh IMOJYyYEHHOE pEUICHHE U
OLIEHUBATh MPABIONOA0OHOCTb PE3YyIbTATOB; YMEHHUE MOJIEIUPOBATh peajbHbIE CUTYallUU Ha
A3bIKE MAaTEMAaTUKH; COCTABISATh BBIPAXKEHHS, YPaBHEHUs, HEPABEHCTBA U HUX CHCTEMBI I10
YCIOBUIO 3aJlayM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHUEM amnmapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yabTaT

YMeHne omnepupoBaTh TMOHSATHUSMH: CpelHee apu(dMeTHdeckoe, MeIuaHa, HauOoJbIIee M
HAaUMEHbIIIee 3HAYCHUS, pa3Max, JAUCIEPCHs], CTAHAAPTHOE OTKJIOHEHUE YHCIOBOTO HAOOPa;
yMEHHE W3BJICKaTh, WHTEPIPETUPOBATh WH(OpMaIMio, MPEACTaBICHHYIO B TaOiIWIax, Ha
quarpamMmax, TpaduKax, OTPaKaoI[yld CBOWCTBAa pealbHBIX MPOIECCOB U SBICHUMH;
MPEACTABISITh  HWHPOPMAIMIO C TMOMOIIBI0 TaONWII W JAWarpaMM;  HCCJIEI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM 4YHCIE C TMPUMEHEHHEeM TpadUuyecKuX METOJO0B U
AJIEKTPOHHBIX CPEACTB; TpadUUeCKH HCCIEA0BATh COBMECTHBIE HAOIIOJEHHUS C MOMOIIBIO
JIMarpaMM pacCcerBaHMs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMHU: CIyYailHBIA OMBIT M CIIydailHOE COOBITHE, BEPOSITHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIYHCISITH BEPOSTHOCTH C HCIIOJIB30BAaHHEM TpapUUECKUX
METO/I0B; IPUMEHATH (POPMYJIIBI CIOKEHUS U YMHOXKEHHS BepOATHOCTEH, hopMyiy mosHON
BeposiTHOCTH, (opmyny bepHymm, komOuHaTOopHble (akTel U (OPMYJIBI, OIEHWBATH
BEPOSITHOCTH PEaTbHBIX COOBITHI; YMEHUE ONEPUPOBATh MOHATUSAMU: CIydaiiHasi BeITUYMHA,
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pacmpeneneHue BEpOSTHOCTEM, MaTeMaTU4YecKoe OXUAaHWe, AUCHEPCHs M CTaHAapTHOE
OTKJIOHEHHE CIy4ailHOW BeIMUYWHBI, (YHKIUU PACHpPEENICHUS U MIIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAJBHOIO paclpeleleHul; yMEHHE HCIOJIb30BaTh CBOWCTBA
M3YYEHHBIX pacrlpe/esIeHui 1Jis pellieHus 3a/1a4; 3HAKOMCTBO C MOHSATHAMH: 3aKOH OOJbIINX
YHCeJl, METOABl BHIOOPOYHBIX HCCICIOBAHUMN; YMEHHUE MPHBOJIUTH MPUMEPHI TPOSBICHUS
3aKOHa OOJBIIUX YUCEN B MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHHE ONEPUPOBATH
MOHSITUSIMH: COYETAaHUE, TEPEeCTAHOBKA, YHUCIO COYETAaHWH, YMCIO TMEPECTaHOBOK; OMHOM
HrploToHa; yMeHUe MPUMEHITh KOMOUHATOPHBIE (PAKThI U PACCYXACHUS ISl PELICHUs 3a/1ay;
OIICHUBATh BEPOSITHOCTU PEATbHBIX COOBITUH; COCTaBISATH BEPOSITHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MMOTYYECHHBIN pe3ylbTar

YMeHne onepupoBaTh MOHATUSAMU: TOUKA, IIPsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
BEJIMYMHA YIJIA, IUIOCKUM YroJ, ABYTPAHHBIM yroJj, TPEXTPaHHBIM yroJl, CKpeLIMBaOIIHAECs
IpsIMBbIE, MAPAJUIENBHOCTD U NEPHEHAMKYISPHOCTh NPSAMBIX U IUIOCKOCTEH, yrojl MEXIy
IPSMBIMH, YrOJl MEXAY IMPSAMON U IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PaCCTOSTHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMHU, PACCTOSHHE MEXAY IUIOCKOCTIMM;
YMEHHUE WCIOJIb30BATh MPHU PEUICHUH 33/1a4 U3y4eHHBIE (PAKThl U TEOPEMbI TUIAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHUYECKHUe
MOJEIIA C IOMOLIbI0 T€OMETPUYECKUX IOHATUHA M BEJIMYMH, pElIaTh CBS3aHHBIE C HUMH
IIPAKTUYECKHE 33]1a4H

YMeHue omnepupoBaTh MOHATHAMH: IUOWAAL (GUrypel, o0BEM (QUIYypbl, MHOTOTPAaHHUK,
NPaBWIBHBI MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPaHHUKA, KyO, MapajUlesienuiel, MpHu3Ma,
nupamuia, Qurypa ¥ MOBEPXHOCTh BpalleHHs, IWIMHIpP, KOHYyC, Imap, cdepa, miomanb
cdepsl, IIIOMAJAb MOBEPXHOCTH MHUpPAMHUAbI, NPU3MbI, KOHYyca, IWIMHIpA, 00BEM KyoOa,
NPsIMOYTOJIBHOTO Mapajulelienuesia, MUpPaMUbl, TMPU3MbL, LWIMHApA, KOHYca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHUSI KOHYCA U IIWINH/PA, apaJuIeIbHbIE OCH WX OCHOBAHHUIO,
CeUeHHe IIapa, IUIOCKOCTh, Kacawluascs chepsl, HUIMHIpPA, KOHYCa; YMEHUE CTPOHTH
ceueHre MHOTOTrpaHHUKa, N300paXkaTb MHOTOTPaHHUKH, (PUTYpBI U TOBEPXHOCTH BpaILlEHUS,
UX CEUEHUs, B TOM YHCIIE C MIOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHATH CBONCTBA
reOMEeTpUUEcKUuX (Uryp, CaMOCTOATENbHO (HOPMYIMPOBATH ONpPEIENICHUS H3y4aeMbIX
¢buryp, BBIIBUraTh THUIOTE3bl O CBOWCTBAX M TPU3HAKAX TIE€OMETpUYECKuX Guryp,
00OCHOBBIBaTh WJIM ONpPOBEpPraTth HX; YMEHUE MPOBOJIUTH Kiaccu(uKaluioo QUryp Mo
Pa3IUYHbBIM MPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE TOIOTHUTENbHBIE TOCTPOCHHUSI

11

YMeHue onepupoBaTh MOHATHSAMH: JBHKEHHE B IPOCTPAHCTBE, MapalljieNbHbINA MEpEeHoC,
CUMMETPUsS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE MOA00MS,
no/I00HbIE (PUTYpBI; YMEHUE pacro3HaBaTh paBHbIE UM MOJOOHBIE (DUTYpBI, B TOM YHCIE B
IIPUPOJIE, HUCKYCCTBE, APXMUTEKTYpE; MCIOIb30BaTh TI'€OMETPUUYECKUE OTHOIICHUS IIPU
pelIeHNH 3a/1a4; HaXOAUTh F€OMETPUUECKHUE BETUUYMHBI (JITTMHA, YTOJI, IUIoLa/ib, 00bEM) Ipu
pELICHUHU 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U U3 PeaJbHOM KHU3HHU; YMEHHE BBIYHCIATD
reoMeTpUUYECKHEe BEIWYUHBI (UIMHA, YTOJ, IUIOIMa[b, OOBEM, IUIOIMIA/b MOBEPXHOCTH),
UCTONB3Yysl M3y4YeHHblE (OpPMYJIBI M METOJAbl, B TOM YHCIE: IUIOIAAb ITOBEPXHOCTH
MUpPaMUIbl, TPU3MBI, KOHYCa, HWIMHIpPA, IUIOMaas chepbl; 00bEM Kyba, MpsIMOYTroJbHOTO
napajuiesienunesa, NUPaMUAbL, NPU3MBlL, LHWIMHIPA, KOHYcCa, IIapa;, yYMEHUE HaXOAWTh
OTHOILIEHHE 00BEMOB MOJAOOHBIX (HUTYD
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VYmenne ONCprUpoOBaTh IOHATHUAMMU: npaMoyrojibHad CHCTEMa KOOpAWHAT, BCEKTOP,
KOOPJMHATBI TOYKH, KOOPIMHATHI BEKTOpA, CyMMa BEKTOpPOB, NMPOM3BEICHHUE BEKTOpa Ha
YHCII0, Ppa3joKEHHEe BEKTOpa 1Mo 0a3ucCy, CKalIIpHOE MPOM3BEJCHHUE, BEKTOPHOE
NPOM3BEACHUE, Yrojd MEXKIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOplIHHaTHBIfI MCTOH JIA PEIICHHA TCOMCTPHUYCCKUX 3aaad W 3adad ApYrux y‘Ie6HBIX
peIMETOB

YMenue BbIOMpaTh MOAXOASIIMN METOJ A PeLIeHUs 3ajaud; MOHHUMaHHWE 3HAYUMOCTHU
MaTeMaTUKHd B W3YYEHHHM HPHUPOJIHBIX M OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHHI; yMEHHE
pacno3HaBaThb MPOABJICHUC 3aKOHOB MAaTCMATHUKU B UCKYCCTBC, YMCHUC NTPHUBOJUTL ITPUMCPbL
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MUPOBOM MAaTeMaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA ETD 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1  Ywucna v BBIYUCICHUS
1.1 HarypasbHble u Lenble uncia. [Ipu3Haku JeIMMOCTH LEbIX YUCE
19 Panmonanbhele yncna. OOBIKHOBEHHBIE M JAECATHYHBIE JApPOOM, NPOLIEHThl, OECKOHEUYHbIE
MIEPHOINIECKHE JPOoOH
13 ApI/I(bMeTI/IqSCKI/Iﬁ KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudMeTHUeCKUMHU KOPHSAMHU
HaTypaJbHOH CTENEeHU
1.4  Crenens c nensiM nokaszarenaeM. CTeneHb ¢ palioHaJIbHBIM NoKa3aresneM. CBOICTBa CTeneH!
15 CuHyc, KOCMHYC M TaHI'€HC 4YMCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI'€HC
YKCJIOBOIO apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuyHble U HATYpaIbHbIE JOrapupMbI
JleWicTBUTENbHBIE 4YHCHA. ApH(QMETHYECKHE ONepalud C JICHCTBUTEIbHBIMH  YHCIIAMHU.
1.7 TlpuOnwxkéHHble BBIYMCICHMS, IIpaBUJIA OKPYIJIEHUS, INPUKUIKA M OLEHKa pe3yibTaTra
BBIYMCIICHUI
1.8 TIIpeoOpa3oBaHue BhIpAKCHUIM
1.9 KommuekcHble uncia
2  YpaBHEHHUs U HEPABEHCTBA
2.1 llenble u TpoOHO-palIMOHATbHBIC YPABHEHHUS
2.2 HppauumoHanbHble ypaBHEHUS
2.3 TpuroHomerpuuecKue ypaBHEHHSI
2.4  TlokasarenbHbIC U JIoTapu(MUIECKUE YPABHEHUS
2.5 llensle u qpoOHO-palMOHATILHBIC HEPABEHCTBA
2.6 VppammoHanbHbIE HEPABEHCTBA
2.7 TlokasarenbHbIe U JIorapu(MUIECKHE HEPABEHCTBA
2.8  TpuroHomeTpuuecKue HEPABEHCTBA
2.9 CucreMsl U COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 MaTtpuna cucteMbl JUHEWHBIX YpaBHeHUH. OnpeaeanTenb MaTPULbI
3  OyHKIUH U rpaduKu
31 OyHkius, crnocodbl 3amaHus ¢yHkuuu. I'paduk Qynkmuu. B3anmuHO oOpaTHblE (QYHKIUH.
Yérapie 1 HeuéTHBIe pyHKIMU. [leproanyeckre GyHKIUN
OO6nacTh ompeneneHus M MHOXecTBO 3HaueHuM ¢(ynkumu. Hymun ¢ynkuuu. IlpomexyTku
3.2 | 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MHUHUMYMBI
¢yukuu. Haubospliee 1 HauMeHbllee 3HaYeHUE (PYHKLINMN HA IPOMEXKYTKE
33 CrenenHas (QyHKIUS ¢ HATYpaJbHBIM U LIEIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa
U rpaduK KOpHs N-0 CTENEeHH
3.4  Tpuronomerpudeckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 Tloka3arenpHas u morapupmMudeckas GyHKINN, KX CBOHCTBA U TpaduKH
36 Toukn pazpsiBa. AcumnToThl rpadukoB (yHkuuid. CpolicTBa (yHKIUM, HENpPEpbIBHBIX Ha
OTpE3KE
3.7 | ITlocnenoBaTeslbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMeTpruecKas nporpeccuu. @opMylia CII0KHBIX MPOLEHTOB
4  Hauayia MaTeMaTHYECKOTO aHAIIN3a
4.1 IlpousBoaHas pyHkuuuU. [Ipon3BoaHbIE TIEMEHTAPHBIX (HYHKIUI
47 [IpumeHeHne NPOU3BOJHOM K HCCIEAOBaHUIO (PYHKUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero ¥ HAMMEHbIIETo 3HaYeHUs (YHKIIMY Ha OTpe3Ke
4.3 | IlepBoobOpaznas. MnTerpan

MHoecTBa U JIOTHKa




5.1 = MHoxecTBO, oniepalvy HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna

5.2  Jloruka

6  BeposSTHOCTB M CTAaTUCTHKA

6.1 OnucarenpbHas CTaTUCTUKA

6.2 = BeposTHOCTB
6.3 KombOunaropuka
7 | T'eomerpus
7.1 = ®urypsl Ha TUIOCKOCTH
7.2 IlpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 = MHororpaHHUKH
7.4  Tena u IOBEpXHOCTH BPALICHUS

7.5  KoopauHaTbl 1 BEKTOPHI

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

MaremaTuka: anreOpa u Havyajga MaTeMaTH4YeCKOTo aHanu3a, reomerpus. ['eomerpus. 10-11 kmaccer:
y4ae0. s 001eoopazoBat. opranu3anuii: 6a30BeIi U yriryoseHHbI ypoBHU / JI.C.ATaHacsH
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