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MNOACHUTEJIBHASA 3AIIMCKA

I'eomerpus siBrsieTcss OMHUM M3 0a30BBIX KYPCOB HAa yPOBHE CpeHero odmero o0pa3oBaHus, TaK KaK
obecreyrBaeT BO3MOXKHOCTb M3YYEHHs AMCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEAMETOB
TYMaHHUTapHOTO IUKIA. [I0CKONBKY JOrHUecKoe MBIIICHHE, (POPMUPYEMOE TPU U3YUYEHHH 00YJarOIIUMHCS
MOHATUIHBIX OCHOB TI'EOMETPUH, IPU JOKA3aTelIbCTBE TEOPEM M IOCTPOEHUM LEHNOYKH JIOTHYECKUX
YTBEP)KICHUM IpU peIIeHUH I'€OMETPUUYECKUX 3aJady, yYMEHHUE BBIIBUIAaTh M OINpPOBEPraTb I'MIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PELIEHMM 33Jad €CTECTBEHHO-HAayyHOro IMKJIa, B YaCTHOCTH
¢bu3nvecKux 3a1ad.

Iesnp ocBoeHust nmporpaMmel yueOHoro kypca «l'eomerpus» Ha yriayOnEHHOM YpOBHE — pa3BUTHE
UH/MBUIYAJIBHBIX CIIOCOOHOCTEH OOYYarolUXCs MPH H3YYEHUM T€OMETPUM, KakK COCTaBJIAIOLICH
npeaMeTHoi obnactu «Maremaruka U MH(pOpMaTHKay depe3 odecreueHrne BO3MOKHOCTH MPHOOPETEHUS U
UCTOJIb30BaHUsl OoJiee TIyOOKMX TE€OMETPUYECKUX 3HAHUM W JeHCTBHH, CHeu(HUUHBIX T€OMETPUH, U
HEOOXOAUMBIX JUIsl YCIIEHIHOTO MNpO(eCcCHOHANBHOrO 00pa30BaHUs, CBSA3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTHKH.

[IpuopuTteTHbIMM 3ajayaMM Kypca TI'€OMETPUM Ha YINIYOJEHHOM YpPOBHE, pAaCIIMPSIOLUMU U
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacliMpeHue IpeJCTaBIeHUs] O TE€OMETPUM KaK YacTh MHUPOBOHM KyJIbTYypbl M (OpPMHpPOBaHUE
OCO3HAHMS B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIMM MUPOM,;

(dbopMHUpOBaHKE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYypax Kak O BXHEUIIMX MAaTeMaTHYECKUX
MOJIEISIX, IO3BOJISIIOIIMX OIUCHIBAaTh W HW3Yy4aTh pa3Hble SBJICHUS OKPYKAIOLIErO0 MHpa, 3HaHHUE
MOHATUIHOTrO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

¢dbopMHpOBaHHE YMEHMs BJaJleTh OCHOBHBIMU IMOHSATHSMU O HPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TeOpeM, (OPMYJ U yMEHUE UX NMPUMEHSATh, YMEHHSI JIOKA3bIBaTh TEOP MBI
Y HaXOJMUTb HECTaHIAPTHbBIE CIIOCOOBI pEIICHUs 3a/1a4;

(dbopMHpOBaHHE YMEHUS PAacllO3HABAaTh HA YEPTEKaxX, MOJAESIX U B p€albHOM MUPE MHOTOTPAHHUKU U
TeJa BpaLleHUs, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEIIH;

(dbopMHIpoBaHKE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTUYECKOTO MOCTPOCHHSI MAaTEMaTHUECKUX TEOpHi,
(dbopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPU MTPOBEICHUU PACCYKICHUI;

¢dbopMHpOBaHHE yMEHHs BIIAJETh METOAAMHU JOKa3aTeNbCTB U aJTOPUTMOB PELICHMs, YMEHHUS HUX
IIPUMEHSITh, IPOBOJUTD 10KA3aTEIbHBIE PACCYKICHHS B XOJ€E PELICHUS CTEPEOMETPUUECKUX 3a]a4 U 3a/1a4
C MPAKTUYECKUM coJepKaHueM, (popMHpOBaHUE IMPEACTABICHUS O HEOOXOJUMOCTH J0Ka3aTelIbCTB MpU
00OCHOBaHMH MAaTEMaTHUECKUX YTBEP)KIEHUH U POJIM aKCUOMAaTUKU B TPOBEACHUU JETyKTUBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIUIEKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEH 0o0ydaromiuxcs,
MO3HABATEIbHON AKTUBHOCTH, MCCIEI0BAaTENIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUIEHUS, HHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBaHue (YHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHM: YMEHHs DPAclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaJIbHBIX KU3HEHHBIX CUTYalUAX
U TpU M3YyYEHUH JPYruX Y4EeOHBIX IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEATIbHBIX CUTYallMi, UCCIIEOBAHMS IIOCTPOEHHBIX MOJIENIEH, MHTEPIIPETALIMU MTOTYUYEHHBIX
pE3yJIbTATOB.

OCHOBHBIMH COZIEP)KaTEIbHBIMU JIMHUAMH yueOHOTo Kypca «I'eomeTpusi» B 10—11 kiaccax siBIstoTCS:
«[IpsiMbIe 1 TIIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHUKN», «Tena BpaiieHus», «BeKTopsl 1 KOOpAUHATHI
B [IPOCTPAHCTBEY, «JBIKEHNUS B TPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO tpeboBaHHE «yMETh ONEPUPOBATh MOHATUAMNY, PEICBAaHTHBIMU
reoMeTpuH Ha yriayOinéHHoM ypoBHe oOydeHus B 10—11 kiaccaX, OTHOCHUTCSL KO BCEM COJEpXKaTeIbHbIM
JUHUSAM y4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKHMX YMEHUN pacmpenensiercs He TOJBKO II0
COJIepKaTEeNIbHBIM JIMHUSIM, HO U 1o rojam oOydenus. CopepxaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3ysbTaTaM ocBoeHus denepanbHoi pabodeil mporpamMmbl, paclpeneiaEéHHbIM 0 TOoAaM



00y4eHHs, CTPYKTYPUPOBAHO TaKMM 0OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCAM
oOyyaromuecs: oOpalianuch HEOJHOKPAaTHO. DTO MO3BOJISIET OPraHM30BaTh OBJIAJCHUE I'€OMETPUUECKUMHU
NOHATUSIMH M HaBbIKAMM  TIOCIIEJIOBATEIbHO W  IOCTYMATeNbHO, C  COOJIIOJCHHEM IpHUHLUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHMs BKJIOYaThb B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX IPEICTaBICHUN
o0yyaroImuxcs, paciupsis 1 yriyossis e€, 00paszysl IpOYHbIE MHOKECTBEHHbIE CBSA3H.

Ilepexon K U3y4E€HUIO T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE 1103BOJISET:

CO3/1aTh yCJIOBUS ISl fuddepeHInanuu 00ydeHus, MOCTPOCHHS MHANBHIyaTbHBIX 00pa30BaTEIbHBIX
nporpamMmM, oOecneuuTh YriayOnEHHOE M3YYeHHE TE€OMETPHHM KaK COCTAaBIAIONIEH y4eOHOTro mpeaMera
«MaremaTnka;

MOJIrOTOBUTh OOYYarOIUXCsS K MPOJOJDKEHUIO M3YYEHHUs MaTeMaTHKH ¢ y4éTOM BblOOpa Oymyuien
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy 00ITUM 1 MPodecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuyenue yuyeOnoro kypca «l'eomerpusi» Ha yriy0néHHoM ypoBHe orBoxutcst 204 daca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEIeIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS CcTepeoMeTpuu. Touka, MHpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
aKCHOMAaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX.

B3aumHoe pacnoniokeHHe NOpSAMbIX B IMPOCTPAHCTBE: IE€PECEKAIOUIMECs, NapaulejbHble WU
cKkpemuBawomuecs npsMble. [lpusHaku ckpemuBaromuxcst mnpsmbix. [lapamiensHOCTh HpSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajlUIe/IbHBIE NPSMBIE B IPOCTPAHCTBE, MAPAICIBHOCTh TPEX NPSMBIX,
napajiesIbHOCTh MpsAMON M IulockocTu. [lapannenbHoe M LIEHTpanbHOE NPOEKTHPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOHCTBA IMapaJICIbHOTO IMPOCKTHpOBaHUS. M300paxkeHne ¢GuUryp B MmapauieIbHON
IPOEKUMU. YIVIBI C COHAlpaBIEHHBIMM CTOPOHAaMH, Yrojl MEXAy HpsIMbIMU B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEW: IapajulelbHbIE IUIOCKOCTH, CBOWMCTBAa MApaJUIEIbHBIX IIJIOCKOCTEM.
IIpocreiie npocTpaHCTBEHHbIE (UIYpHl HAa IUIOCKOCTH: TETpajjap, Hapajliesienune]l, [OCTPOeHHUE
CCYCHMI.

[lepneHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPsIMbIE B IPOCTPAHCTBE, MPSMBbIE
NapajuleJIbHbIE U NMEPIEHIUKYISAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHINKYISIPHOCTH NPSIMON U TUIOCKOCTH,
TeopeMa O MPSIMOW NMEepPHNEHAUKYISPHON MIockocTu. OpToroHanbHOE NMpoeKkTupoBanue. [lepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKH JO MJIIOCKOCTH, PACCTOSHUE OT MPSIMON JI0 MIIOCKOCTH, MPOEKLUs (PUTYpBI
Ha IUIOCKOCTh. IleprneHauKynsspHOCTh IJIOCKOCTEH: MPHU3HAK MEPHEHAUKYISIPHOCTH JABYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYISApax.

VYribel B MPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IIOCKOCTBIO, JBYTPaHHBINA YroJI, JIMHEHHBIA YroJ
IBYTpaHHOrO yria. TpéXrpaHHbIil 1 MHOrOrpaHHble yribl. CBOMCTBA IVIOCKUX YIJIOB MHOTOIPAHHOTO yIJa.
CBoiicTBa IUIOCKMX U JABYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHUHYCOB W CHHYCOB st
TPEXTPAHHOTO YIJa.

MHoOrorpaHHUKH

Bunel MHOrOrpaHHuKOB, pa3BEpTka MHororpaHHuka. lIlpusma: n-yronpHas npusma, npsmas u
HaKJIOHHas TpU3Mbl, OOKOBas M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapannenenurnesn, HPSIMOYTOJbHBIN
napajuleJienunes U ero cBoiictBa. Kparyaiimme myTn Ha MOBEpXHOCTH MHOrorpaHHuka. Teopema Dinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamuna: n-yrosbHas nuUpaMmpaa, MpaBUIbHAs M yceuEHHas
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW NMupamuibl. [IpaBuiIbHBIE MHOTOIPaHHUKHU:
MpaBWIbHAsg TpU3Ma M NpaBWIbHAs NHpaMuAa, NpaBUIbHAs TPEyroibHas MHUpaMUAAa M MPaBHIbHBIN
TeTpa’ip, Kyo. IlpeacraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdIP, AOAECKAdP U UKOCAIP.

Bbluuciienne 3J€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanu, yriuel. [lnomans OokoBoi
MOBEPXHOCTH M TIOJHOW IOBEPXHOCTH NPSIMOM MPHU3MBbI, IUIOMIAJh OCHOBAHUW, TeopemMa O OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUJIBL,
Teopema O IUIOMA U YCEeUEHHON MUPaMUbl.



CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPHUH MPABUIBHBIX MHOTOTpaHHMKOB. CHMMeTpHs B
IIPaBWJIBHOM MHOTI'OTPAaHHUKE: CHMMETPHs NapaJljiesIeuIea, CAMMETPUS IPABWIBHBIX IIPU3M, CHUMMETPHS
[IPaBUIILHON ITUPAMUBI.

BekTophl M KOOPAUHATEI B IPOCTPAHCTBE

[lonsaTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJWMHA HEHYJIEBOIO BEKTOPAa, BEKTOPHI
KOJUIMHEApHbIE, COHANPAaBICHHBIE W IPOTHBOIIOJIIOXKHO HAIPaBIECHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOPAMH: CJIIOKEHHE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXKEHUE
BEeKTOpa Ha umncio. CBoOHCTBa ClI0XKEeHUS BEKTOpoB. CBONCTBa YMHOXKEHUS BeKTOopa Ha uucio. Ilonsrue
KOMIUIaHapHbIe BEKTOpPHIL. [Ipu3Hak koMIutaHapHOCTH TpEX BeKTOpoB. IIpaBmwiio napamienenunena. Teopema
O Pa3lOoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsimoyronbHas cucrema KOOpAMHAT B
npocrpanctse. Koopaunatsl BekTopa. CBsi3b MeX Ay KOOpJIAMHATaMH BEKTOPAa U KOOPAMHATAMHU TOYEK. YTOJI
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[ToHATHS: TUIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTb, CEpUUecKas MOBEPXHOCTD,
obpasyromue nopepxHoctel. Tena BpaleHus: HUIMHIP, KOHYC, YCeUEHHBIN KOHYC, chepa, map. Bzanmuoe
pacrioyio’)keHue cepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paskeHue Tesl BpallleHHs Ha
iockocT. Pa3séprka munmunHapa u konyca. CuMMeTpusi cephl 1 mapa.

O06nEM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 006 00bEME MPSAMOYTOJILHOTO MapasuieNenuIena
u cnencteus u3 He€. OOBEM NpsAMON M HAKIOHHON MPU3MBI, IMIMHJIPA, MUPpaMubl U KoHyca. O0BEM mapa
U IIaPOBOr'O CETMEHTA.

KomOuHamnmu Ten BpamieHusi 1 MHOTOTpaHHUKOB. [Ipu3mMa, BMcaHHas B UWJIMHIP, ONHCAHHAs OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocTeio. Kacanme mapa u cdepsl miockocTero. [lonsTre
MHOI'OI'paHHHKA, OTIMCAHHOI'O OKOJIO chepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

[Tnomanbs NOBEpXHOCTH LMIMHAPA, KOHYCA, IUIoIab chepsl 1 e€ yacteid. [lonoOue B mpocTpaHCTBe.
OTtHomeHue 00bEMOB, TUIOMIAICH TOBEPXHOCTEH MOJ00HBIX Guryp. IIpeoOpasoBanue mogo0us, TOMOTETHSI.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHne ceueHUl MHOTOTPAaHHUKOB M TeNl BpAIIEHHUS: CEYeHMs LWIMHApa (MapaiielbHO U
NEPIEHANKYIIIPHO OCH), CeUeHHs] KOHyca (MapajuleibHble OCHOBAHUIO U IPOXOSIIME Yepe3 BEpILINHY),
CEUEHUs 11apa, METO/IbI MOCTPOCHUSI CEUEHUI: METO]I CIE/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]
MepeHoca CeKyIeil MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTse. Onepaunn Haj BEKTOpaMu. BekTopHOe yMHO)XeHHE BEKTOpOB. CBOMCTBa
BEKTOPHOI0 yMHO)XeHHs. [IpsiMoyrosbHas cuctema KOOpAWUHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpA.
Pasnoxxenue Bekropa o 6asucy. KoopauHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUECKUX 3a1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxeHust npoctpanctBa. OtoOpaxenus. J[BwxkeHuss M paBeHCTBO ¢uryp. OOmme cBoicTBa
JBIKEHNWA. BUbl ABUKEHUI: MapajuleIbHbIN NEPEHOC, UEHTPAIbHAS CUMMETPHS, 3€pKAJIbHAsT CUMMETPHSI,
OBOPOT BOKpYT npsiMoii. [IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS

(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHET'O OBIIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxnanckoe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUN 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4WJEHA
POCCHIICKOTO OOIIECTBa, MPEICTaBIEHHE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHbBIX
CTPYKTYp, SIBJIEHUH, TMpoLenyp TIpakIaHCKOro o0IiecTBa (BBIOOpBL, ONPOCHI U JAPYroe), yMEHue
B3alMO/ICIICTBOBATD C COLIMATIBbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € MX (QYHKIUSAMU U Ha3HAUYECHUEM;

2) maTpuoTHYecKOe BOCIIMTAHHE:



c(hOPMUPOBAHHOCTh POCCHUHCKOW TPaKIAHCKOW WACHTUYHOCTH, YBAXEHUS K MPOIUIOMY U
HAaCTOSIIEMY POCCUICKON MAaTEMAaTHUKH, [IECHHOCTHOE OTHOLIEHUE K JOCTHXKEHHUSAM POCCUHCKUX MAaTEMaTUKOB
U POCCUMCKOM MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTUX HAyKaX, TEXHOJIOTUAX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEM pOCCHHCKOro Hapoja, c(HOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUS, ITHUUYECKOTO0 MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUXKEHUN HAYKH U
JESTEeIbHOCTBIO YUEHOT'0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYAYILEro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, peHIeHUl, pacCyKJIEHUW, BOCIPUUMUYMUBOCTh K MaTEMaTHYECKMM AacleKTaM pa3JIUYHbIX BHJIOB
HCKYCCTBa;

5) pusznyeckoe BocIUTAHUE:

cOpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTU4YeCKue 3HaHMs B MHTEpecax 370pOBOIO H
Oe3omacHOro o0pa3a JKHW3HM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBBIO (30pOBOE NHTaHUE,
cOamaHCUpPOBAaHHBIM PEXKUM 3aHATHA W OTIbIXA, peryisipHas (U3WYecKas aKTHBHOCTH), (pu3uveckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESITENIBHOCTHIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3IndHbIM cdepam
poecCHOHATLHOM JEATeILHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U e€ MPHIOKCHUSIMH, YMCHHE COBEpPIIATh
OCO3HaHHBIN BbIOOP OyayIiel nmpodeccun M pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTh
U CrOoCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHUIO M CaMOOOPAa30BAaHHIO HA MPOTSKEHHHM BCEH >KHU3HH,
TOTOBHOCTBH K AaKTUBHOMY YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 3a]1a4 MAaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTh SKOJOTHUECKON KYyJIbTYphl, MOHHMAaHUE BIMSHUSA COLUATHHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE NPUPOJHOM U COLMANBHOM Cpeabl, OCO3HaHHE TIJI00AbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OpPHEHTAIMsl Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUW IS pEIICHHs 3a/ad B
00JIaCTH OKpYXalolleld Cpenpl, MIAHUPOBAHUE TOCTYMKOB M OIEHKH HMX BO3MOXKHBIX TOCJEICTBHM ISt
OKpY’Kalolllen Cpesl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIEeCTBEHHON TPAKTUKH, MOHUMAaHWE MaTEMaTUYECKOW HAyKH Kak cepbl 4eTOBEYECKON NESITeIbHOCTH,
ATanoB €€ pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUA LMBWIM3AIMH, OBJAJCHUE S3bIKOM MAaTEMaTUKH HU
MaTeMaTUYeCKOW KYJIbTYpOHl Kak CPEeICTBOM IMO3HAHMS MHpPA, TOTOBHOCTh OCYIIECTBIISATH NMPOEKTHYIO M
HCCIIE0BATENbCKYIO ACSITEIFHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMATHUYECKUX OOBEKTOB, TMOHSITHH,
OTHOIIEHUH MEXIy MOHATHUAMH, (POPMYIHPOBATH OMpEEICHUS TMOHSATHH, YCTaHABIWBAThH CYIIECTBEHHBIN
MpHU3HAK KJIAacCU(PUKAIIMN, OCHOBAHHUS 7151 00OOIICHHS U CPAaBHEHHUSI, KpUTEPUHU TTPOBOJAMMOrO aHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MMPEOOPA3OBBIBATE CYKICHUS: YTBEPAUTEIbHbBIE H OTPUILIATEIbHbIE,
eMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W WU TMPOTHUBOpEUYHs B (haKTaxX, TaHHBIX,
HAOIOICHUSX U YTBEPKACHUSIX, TIPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPEUHNIL;

Jenatb  BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB  JIOTMKH, JEAYKTHUBHBIX M  HMHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSITEJIPHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMHM (IpsiMble M OT
IPOTUBHOI0), BBICTPAWBATh AapryMEHTAlLMIO, NPUBOJIUTH IMPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BBIBOBI;

BBIOMPATH CIOCO0 pemieHust yaeOHo! 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPAThH
HauboJiee MOAXOJAIUN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

UCIIOJIB30BATh BOMPOCHI KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT MO3HAaHUA, (POPMYIHPOBATH BOMPOCHI,
¢buKkcupyomue nTpoTUBOpEYHe, MpodiieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (POPMHPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULINIO, MHEHUE;

IIPOBOJIUTh CaMOCTOSTEJIBHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEJOBAHUE [0 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBJICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (popMynMpoBaTh OO0OOLICHUST M BBIBOJABI [0 pe3yiabTaTaM IPOBEIEHHOIO
HaOJIIOACHNUS, MHCCIEOBAaHUs, OLICHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3yJlIbTaTOB, BBIBOJAOB U
000011IeHMI;

[IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TAKKE BBIJIBUraTh IPEIIOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJIATH ACPUUUTHI MHPOPMAIMK, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETA HA BOIIPOC U JUISl PELICHUS
3aJ1a4y;

BbIOMpPATh MH(OPMALMIO U3 UCTOYHMKOB PA3IMUYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PAa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHMUS;

CTPYKTYpUpOBaTh WHGOPMALHIO, TPEACTABIATE €€ B pasIUYHBIX (opMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMALIUU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIPUHUMATh U GOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBUSMU U LIEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M NMHMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
X0y pellIeHus 3aJaul, KOMMEHTHPOBATh ITOJy4EHHBIN PE3yNbTaT;

B X0J/ie OOCYXXJeHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYK/aeMOW TEMBbI, MPOOJIEMBI, peraeMon
3aJ1a4uM, BHICKA3bIBAaTh UJIEH, HALIEJICHHBIE HA TIOUCK PEIICHHUs, COMIOCTABIATh CBOU CYKIEHUS C CYXKICHUIMU
JApYTrUX Y4YacTHUKOB Juajiora, oOHapyKMBaTh pa3jMyhe U CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(GbopMyIMpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTaBIATh  PE3yibTaThl  PELICHUS  3aJauyd, OKCIEPUMEHTa, HUCCIEJOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIJIEHHS € Y4Y€TOM 3a7ad MpPE3eHTAlud U O0coOeHHOCTel
ayJAUTOPUH.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranu3anusi:

COCTaBJIATh IUIaH, AJITOPUTM pELICHMs 3a/1ayH, BHIOMPATh CHOCOO pelIeHHs ¢ Y4ETOM HMEIOLUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IJMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJIETh HABBIKAMHU TI03HABATENbHOM pedIeKCMH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI U
MBICIMTENBHBIX MPOLECCOB, UX PE3YNIbTATOB, BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
U pe3yibTaTa PEIIEHUsI MaTEMAaTUUECKOM 3a/1auH;

MIPeBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPH PEUICHUH 3a/1adl, BHOCUTh KOPPEKTUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHUE pE3yJbTaTa LEIH U YCIOBHSIM, OOBICHATH MPUYUHBI JOCTHKEHUS WU
HEJOCTHKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OUIMOKY, 1aBaTh OLIEHKY PHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIBLHOCTD:

MMOHUMATh U WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAJILHOW pabOTHI MPHU PEIICHUH
yueOHBIX 3ajlay, MPUHUMATh LIE€JIb COBMECTHOM IESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pactpenessaTh BUIbI PabOT, TOTOBApUBATHCS, 0OCYKIAaTh MPOIIECC U Pe3ynbTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (0OCYX ACHHS, OOMEH MHEHHI, «MO3TOBBIC IITYPMBD) H
UHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4JIEHAMU KOMAaH/IbI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMO/ICVCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonity 10 kjaacca o0ydJarmuiicss HAy4UTCS:

CBOOOZIHO OIEPUPOBaTh OCHOBHBIMU IIOHATUSMHU CTEPEOMETPUM MPU pELIEHUH 331ad U
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIH;

IIPUMEHATh AKCHOMBI CTEPEOMETPUHM U CIIEACTBUS U3 HUX MPH PEILICHUH F€OMETPHUECKUX 3a1a4;
KJIaCCU(UUUPOBATh B3aUMHOE pACIOJOKEHUE TPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh IMOHATUSAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKIY IPSMBIMU B
IIPOCTPAHCTBE, MEXAY NPSIMON U MJIOCKOCTHIO;

CcBOOO/IHO ONEPUPOBAThH MOHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

cBOOO/IHO pacrio3HaBaThb OCHOBHBIE BU/Ibl MHOIOTPAHHUKOB (TIpU3Ma, MUpaMK/ia, MPSIMOYTOJIbHBIN
napajuienenunesn, Kyo);

KJ1accu(UIIMPOBaTh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHMS ISl KIIaCCU(DUKAIIHH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBIIIOJIHATH NapajlielbHOE, LIECHTPAIIbHOE U OPTOrOHAJIIBHOE MPOEKTUPOBAaHUE (PUTYp HA IIOCKOCTbD,
BBITIOJHATH U300paXkeHus (PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJIaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IJIOLIAN TTOBEPXHOCTEN MHOTOTpaHHUKOB (MpU3Ma, MUPaMUIA), FTEOMETPUUECKUX Tell
C IpUMEHEeHHeM (HopMyT;

CBOOOJHO OMNEpUPOBATh MOHSTHUSAMU: CHUMMETPHUSI B TNPOCTPAHCTBE, LIEHTP, OCh M ILIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOOZIHO OMNEpPUPOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ICUCTBUS HaJl BEKTOPaMU;

pelarth 3a/1a4l Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUN U HAXO0XK/IEHUE F€OMETPUUECKUX
BEJIMYMH, TPUMEHSS U3BECTHBIE METO/BI IIPU PEUICHUM MATEMaTHYECKUX 3a/ad MOBBILIEHHOIO U
BBICOKOI'O YPOBHS CJIOKHOCTH;

MIPUMEHSTh MPOCTEHUIINE NMPOTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI
IIPU PELIEHNN CTEPEOMETPUUECKHX 3a/1a4;

U3BJICKaTh, NPEOOPa3OBbIBATE M HHTEPIPETHPOBATH MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUuX QUrypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSITH ITOJTY4EHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEAJIbHBIE CUTYALINH,
NPUMEHITh  W3YYEHHbIE TMOHATHS B  MpOLECCe  MOMCKAa  pEeHIeHHs]  MaTeMaTHYecKH
chOopMyIUPOBAHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTYyallMd Ha S3bIKE T'E€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIN C HCIIOJIB30BAHMEM TIE€OMETPUYECKHX IOHATHUI U TEOpeEM,



anmapara anreOpbl, pellaTb IPaKTUYECKUE 3a7jaul, CBSI3aHHbIE C HAX0XKJICHUEM I'€OMETPUUYECKUX
BEJIMYNH;

UMETh MpEACTaBIE€HUs 00 OCHOBHBIX JTalax pa3BUTHS TIE€OMETPUM KaK COCTaBHOM YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaromunics HayIuTCs:

CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBS3aHHBIMH C IWJIMHAPUYECKOW, KOHHYECKOW U
cepruiecKoil MOBEpPXHOCTAMHU, OOBACHATH CIIOCOOBI MOTyUEHHS,

OIEpPUPOBATH MOHATHSAMHM, CBS3aHHBIMU C TEJIaMU BPALCHHUS: LWIMHIPOM, KOHYCOM, cdepoil u
1apoM;

pacro3HaBaTh Teja BpamieHus (IHIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI MOTydIeHUs
TeJ BpalleHMs;

KJaccu(UIUpoBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3J€MEHTOB MHOTOTPAHHUKOB M TeJ BpAIICHUS, OOBbEMBI W IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALLICHHS, TEOMETPUUYECKHX TeJl C IPUMEHEHHEM (HOpMYIT;
CBOOOJHO ONEpUPOBATh MOHATHUSAMH, CBS3aHHBIMM C KOMOMHAIMAMHU TN BpaIICHUS U
MHOI'OI'PaHHUKOB: MHOTOTPAHHUK, BIIMCaHHBIM B cdepy M omucaHHBIH Okojo cdepsl, chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BpallleHMUS;

BBIUUCIIATH COOTHOLLICHHS MEXY IUIOIIAIsIMU TOBEPXHOCTEN 1 00bEMaMU OJIOOHBIX TET;
n300pakaTh M3ydaemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHCYHKOB
IPOCTBIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpallleHUs;
W3BIICKaTh, HMHTEPIPETUPOBATh M TPEOOPa3OBBIBATH HMHMOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNEPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKApPTOBON CHCTEME KOOPAMHAT;

pemaTh TeOMETPUYECKHE 3aJaud Ha BBIYMCICHUE YIJIOB MEXAY NPSMBIMA U TUIOCKOCTSIMH,
BBIUUCIIEHUE PACCTOSIHUHA OT TOYKH 10 IUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOP/AMHATHOI'O METO/1a MPH pEIICHNUH;

CBOOOJTHO ONEPUPOBATh MOHATHSIMH, CBSI3aHHBIMH C JBM)KEHHEM B MPOCTPAHCTBE, 3HATH CBOICTBA
JIBIDKCHHI;

BBITIOJIHATh HM300pa)XCHHsT MHOTOTPAHHMKOB M TeJ BpalleHHWs MPH NapajieIbHOM TepeHoce,
LHEHTPAJIbHOW CHUMMETpPUH, 3€pKaJbHOW CHMMETpPHM, TIpHd MOBOPOTE BOKPYr MpPSIMOH,
npeoOpa3oBaHus O100US;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB M TeJl BpalllEHUs: CEUeHUs IIMHApa (MapajuleIbHO U
MEPIIEHIUKYISIPHO OCH), CEYeHHsI KOHyca (TapayiellbHbleé OCHOBAaHUIO M TPOXOJSIINE Yepes3
BEpILMHY), CEUEeHHUS 11apa;

WCTIOJNB30BAaTh  METOJABI  MOCTPOSHHSI  CEYEHHWIl: METOJ CJelOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHMS, METOJI TIEpEHOCA CEKYIIEH TTOCKOCTH;

TOKa3bIBATh TEOMETPUIECKUE YTBEPKICHUS;

INPUMEHSATh FeOMeTprudecKkue (akThl Ui PEUICHUs] CTEPEOMETPUUECKUX 3a/1a, MPEeIIoIararonux
HECKOJIBKO IIaroB PemIeHHs, €CIIN YCIOBUS MPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOW (hopMe;
pemaTh 3a/1a4 Ha JOKa3aTeIbCTBO MATEMATHUECKUX OTHOIICHUH M HaXOXKIEHHE TEOMETPUIECKUX
BEJIMYWH,

MPUMEHSTH MPOTPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TPH PEIICHUN
CTEPEOMETPUICCKUX 3a]1a4;

MPUMEHSTH TIONyYeHHBIE 3HAHUS Ha TPAKTHKe: CpPaBHUBATh, aHAIM3WPOBAaTH W OILCHUBATH
peanbHble CUTYallud, MPUMEHSATh W3YYEHHBIE MOHATHS, TEOPEMbI, CBOMCTBA B Ipollecce MOHCKa
peleHust MaTeMaTu4ecku chopMyIupoBaHHON MPoOIEeMbl, MOIEIMPOBATH PEATbHBIE CUTYallUU Ha



A3BIKE TEOMETPUM, HCCIEIOBAaTh MOCTPOEHHBIE MOJEIN C HCHOJIb30BAHUEM TI'€OMETPHUYECKUX
MOHATHM M TeopeM, amnmapara aiareOpbl, peuiatb MpPaKTHYECKHWe 3aJauyM, CBSI3aHHBIE C
HaXO0XJACHUEM IT'€OMETPUUYECKUX BEJINUMH;

UMETh TMpeAcCTaBiIeHUs 00 OCHOBHBIX JTalmax pa3BUTHA TEOMETPUU KaK COCTaBHOM 4YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (mdp )
undposbie
n/n NPOrpamMmbl Kourpoabnbie IIpakTuyeckue P
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 23 1
’ B3anMHOe pacnosnokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD NPSAMBIX U )5
IIJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
MHororpaHHuKu 7 1
BexkTtopsl B ipocTpaHcTBE 12
g [ToBTOpenue, 0000IIEHNE W CUCTEMATH3AIHS 5 )
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m (uu¢posBbIe)
NPOrpaMMsbl Kourpoabubie IIpakTHyeckue
Bcero oOpa3oBaTejibHbIEC
padoThI padoThI
pecypcsbl
1 AHanmuTnyeckasi FeOMeTpHs 15 1
) [ToBTOpeHue, 06001IeHNE 1 s 1
cUCTEeMaTHu3alus 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1




[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

6 JIBrkeHus 5

[ToBTOpEeHME, 0000IIEHNE U 17

cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

8

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
/o

KoaudecTBO 9acoB

Tema ypoka
KonTpoiibH
Bcero

ble padoThI

IIpakTuyecku
e padoThbl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoOBHbIE NpaBUIIa U300paXKEHUS HA PUCYHKE
IJIOCKOCTH, MApaJlJIENIbHBIX MPSAMBIX (OTPE3KOB), 1
CEpEeIMHBI OTPE3Ka

[ToHsATHS cTepeoMeTpur: TOUKa, psMasl,

IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NpaBuia
1300pakeHHs Ha pUCYHKE TUIOCKOCTH, 1
MapajuleNbHBIX IPSIMBIX (OTPE3KOB), CEPEINHBI

oTpe3Ka

[ToHsTHS: IepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTb; 1
MOJYTIPOCTPAHCTBO

[ToHsTHS: IepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECs MPsMasi U TIOCKOCTh; 1
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300pa’KeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX 1
00BEKTOB

MHororpaHH1KH, U300paKeHUE MPOCTEUIITNX 1




MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIMX
00BEKTOB

AXCUOMBI CTCPCOMCTPHU U IICPBLIC CIICACTBUA
U3 HUX

10

11

12

13

14

AXCUOMEI CTCPCOMCTPHU U IICPBLIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUH U NEPBBIE CICACTBUS
n3 HUX. CrocoOsl 3a7jaHus IPSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. O003HaUCHUS
MPSIMBIX U IJIOCKOCTEN

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus nolyu4eHHbIX
IIJIOCKOCTEN. PackpammBaHne oCTpOCHHBIX
CEUCHUM Pa3sHbIMH IBETaAMU

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moTyudeHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEYeHUM Pa3HbIMH IBETaMU

N300pakeHne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moIyudeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYeHUM Pa3sHbIMH IBETaAMU

N300parkeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecevyeHus NoTydeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUI Pa3sHbIMH IBETaAMU

MeTton clIeoB s MMOCTPOCHUMA CedeHUI




15

Merton cnenoB 11l TOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NPAMbBIX U IIIOCKOCTEHN

16

Meton ciie10B U1l IOCTPOEHUS CEUEHU M.
CaoiicTBa nepeceyeHuid NPAMbBIX U INIOCKOCTEH

17

18

19

20

[TocTpoenue ceueHuii B nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3gaHne BHIHOCHBIX
YepTeKeH U 3alnCh 11aroB MOCTPOEHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3aaHmne BHIHOCHBIX
‘-IepTC)KefI 1 3aIlIMCh IIaroB MOCTPOCHU A

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péopax. Co3zraHne BHIHOCHBIX
YepTeKel U 3alucCh [IaroB MOCTPOSHUS

[TocTpoenue ceueHuii B mupamuae, Kyoe 1mno Tpém
Toukam Ha péopax. CozaHue BBIHOCHBIX
YepTeKel U 3aMKCh IIaroB NOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logodue
TPEYrOJILHUKOB

22

23

24

25

[ToBrOopenue mnanumerpun: Teopema MeHnenas.
PacueTsl B ceueHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hcrtopus pa3BUTHS TITITAHUMETPUHN U
CTEPEOMETPUHU

KonrtponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

Bzaumuoe PpacCIoJIOKCHHUEC IPAMBIX B
IMPOCTPAHCTBC. CerH_[I/IBaIOIJ_II/IeCH MMpsMBIC.
HpI/I3HaKI/I CKPCHIMBAIOIIHNXCA MTPSAMBIX.
HapaHJ'IeJ'ILHLIC MpsAMBIC B IPOCTPAHCTBC

Teopema 0 CylmecTBOBaHUM U €IMHCTBEHHOCTH
[IPSIMOY NapaJlJIEIbHOM TaHHOM IIPSIMOH,




26

27

MPOXOSAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHOo# mpsMoi. Jlemma o
HepecequHI/I HapanneanHx HpSIMBIX
IUIOCKOCTBIO

[TapamnensHOCTh TpeX NpsIMBIX. Teopema o TpEx
napajuleNbHBIX IpSAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOIMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N306paxenue pa3HbiX GUryp B MapajjiesibHON
MIPOEKIINU

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY
IPSIMBIMU

29

30

31

32

3agauu Ha JOKA3aTeNnbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

[TonsaTHs: MapaIeabHOCTh NPSMON U MIOCKOCTH
B IIpocTpancTBe. [Ipu3Hak mapaiensHOCTH
npsiMoii U riockoctu. CBoMCTBa
MapajuIeIbHOCTH TPSIMOU M IIIOCKOCTH

I'eomeTpuyeckue 3a1a4u Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIC C I1ApaIEIbHOCTBIO
MPSIMBIX Y INTIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHnue ceueHus, IPOXOIAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTeXe U MapajuIeIbHOrO
apyrou npssmou. Pacuér orHomenui

33

[TapannenpHas npoekuus, IpUMEHEHNE s
MIOCTPOEHHUSI CEYeHH Ky0a U mapauiesenuneaa.
CaolicTBa napajienenunena u Npu3Mbl

34

[TapannensHele iockocty. [IpusHaku




MapajuieIbHOCTH JBYX IIOCKOCTEH

35

Teopema 0 mapaJuIeIbBHOCTH U €AUHCTBEHHOCTH
IUIOCKOCTH, IPOXOASIIEN YEPE3 TOUKY, HE
MPUHAJICKAILYIO TAHHOM MJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[MapaJuIeIbHOCTH IIPSAMBIX IIEpECEUECHUs IIPU
[IEPECEUEHHH JIBYX MapaJlIeIbHbIX IUIOCKOCTEN
TpeTbhei

37

CaolicTBa napamieabHbIX IIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX, 3aKJIHOYEHHBIX
MCXKAY NapalJICJIbHBIMHA INIOCKOCTAMM,; O
IEepeCCUCHUHA HpﬂMOﬁ C ABYyMs MapalyICIIbHBIMU
IUIOCKOCTSIMU

38

39

[ToBTopenue: Teopema [Indaropa Ha mIOCKOCTH

HOBTOpeHI/IeZ TPUTOHOMCTPHUA IIPAMOYT'OJIBHOT'O
TPEYTroJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnea

41

42

Beruucnenue JUIH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenureie

[lepnieHIUKYISAPHOCTD MPSMOU U IIIOCKOCTH.
[Tpu3HaK neprneHauKyIIpHOCTH NPSMOH U
IJIOCKOCTH

43

[TepneHUKyISAPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHAuKYJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

44

Teopema 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
MIPSAIMOM, IPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NMEPIEHIUKYISIPHON K
IIJIOCKOCTH




[1nockocTu ¥ epneHAUKYISIPHBIE UM MPSIMBIE B

o MHOTOTpaHHHUKaX

46 [InockocTu ¥ epHIEHAUKYISIPHBIE UM IIPSIMBIE B
MHOTOTPaHHUKAX

A7 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIAPA U3 TOUKU Ha IPAMYIO

43 Ilepnennukynsap u HaknoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOUKH Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsamas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOparHasi)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

57 [Touck neprneHauKyISIpHBIX MPSAMBIX C IOMOILBIO
NEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuennii kyba, IpU3MBlI,

54 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, IpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IINIOCKOCTH

60

CriocoObl OIyCTUTH TEPIICHANKYISPHI:
CUMMETpHUSI, CABUT TOYKHU I10 TapaJlIeIbHOM
NpAMOit

61

62

63

CnBur 1o HenapauieJabHOU MPSMON, H3MEHEHHE
paccTosHu

KontposbHas padota "B3anMHOe pacmosoxeHue
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpeHue: yroja Mexay MNpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIBHOM
TpPEyroJbHUKE, TEOPEMa KOCUHYCOB

64

65

66

[ToBTOpEHME: YrOa MEXAY CKPEILMBAIOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS yIJId
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JByrpanHbiil yroja. CBOMCTBO JIMHEHHBIX YIJIOB
JBYI'PAHHOI'O yIJia

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYIISIPHBIX IJIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIIOCKOCTEM;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEHN
IJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJenunea

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
NapajuleenuIea u CIeICTBUE U3 HEE

71

CrepeomeTprduecKkue U MPUKIIAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACOJIOKEHUEM




IMPsAMBIX W IIJIIOCKOCTH

IloBTOpEHME: CKPELIMBAIOLIUECS MIPSMBIE,

72 napajulesbHbIe MJIOCKOCTH B CTAaHJAPTHBIX
MHOTOTpPaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

7 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXIY
CKPEILMBAIOINMUCS IPSIMBIMU B IIPOCTBIX
CUTYaLUAX

74 PaccTosiHre OT TOUKH 10 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 MIIOCKOCTH
Brruncnenue pacCTOSHUN MEXIy

75 CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBA JUJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yrila

77 DneMeHThI ChepUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHast padora "Yrisl 1 paccTostHuS"

79 CucremaTtuzanus 3HaHuN "MHOrorpaHHHK U €T0
JJIEMEHTHI"

20 [Inpamnpa. Buael nupamun. [IpaBunpHas
nupamua

31 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

20 [IpsiMolt napainenenunen, NpsMOyroJIbHbIN
napaiesnenumnes, Kyo

83 Brinykiible MHOTOrpanHuku. Teopema Ditniepa

84 Brinyxkiible MHOrorpanHuky. Teopema Oitniepa.




[IpaBuiibHBIE U TONTYPAaBUIbHBIE

MHOTOTpPaHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1 1
26 [TonsiTre BekTOpa Ha MJIOCKOCTH U B 1

IIPOCTPAHCTBE
87 CymMmma BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [IpaBuno napamienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxxenue BCKTOp?’. 1o 6asucy TpEX BEKTOPOB, |

HE JIeXKAIIUX B OJTHOM MIOCKOCTH
92 CkansipHO€ MpOoU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |

IIPOCTPAHCTBE
94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1
99 O060011eHre U cUcTeMaTU3alns 3HaHUN 1
100 HToroBasi KOHTpOJIbHASA paboTa 1 1
101 WroroBas koHTpoJsibHas paboTa 1 1
102 O06o0061IeHre U crucTeMaTu3alus 3HaHu! 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KJIACC
1 Konun4yectBo 4yacos Jlata ‘ DJICKTPOHHBIE
Nen/m  Tema ypoka uugposbie
Beero KonTpoabubie IIpakTuyeckue U3y4YeHUS 0GpazoBaTebHbIE
padoTshl padoTsbI

pecypchl




IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha

! IJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue temsl "CkansipHoe TPOU3BEICHUE
BEKTOPOB"

3 [ToBTOpEeHue Tembl "Boruncienue yria Mexmuy
BEKTOPAMH B IIpocTpaHcTBe"

4 IToBTOpeHue Tembl "YpaBHEHHE NPSIMOH,
MPOXOJIAIICH yepe3 ABE TOUKH"

5 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YypaBHEHHE
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE
IUIOCKOCTH B OTPE3Kax

7 BekTopHoe npon3sseeHne

g JInHeliHbIe HEPABEHCTBA, JIMHEUHOE
IPOrpaMMHUPOBAHKE

9 JIvHeitHbIe HepaBEHCTBA, TUHEUHOE
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKNE METOBI pPacuéTa yriia Mex1y
MPSIMBIMU B MHOTOT'PaHHHUKAX

1 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexy
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX

12 ®opmysa pacCTOSIHUS OT TOUKH J10 TUNIOCKOCTHU B
KOOpJMHATax

13 Haxoaenue pacCTOSHUI OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxaenue paccTossiHui OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponbHas padora "AHanuruyeckas
reoMeTpust"

16 CeueHnss MHOTOTPAaHHUKOB: CTaHAAPTHBIE




MHOI'OI'paHHUKH

17

18

19

CeucHus MHOT'OTPpaHHUKOB: MCTOJ CJICIOB

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC
IIJIOCKOCTH, IIEPECCUCHUSA IIPAMBIX U IUIOCKOCTEH

HapanneanLIe IIPSAMBIC U ITJIIOCKOCTH:
napaaijaCiIbHbIC CCUCHUSA

20

21

22

[TapannenpHbIe NPAMBIE U IUIOCKOCTH: PACUYET
OTHOLIEHUH

HapanneanHe IIPSAMBIC U ITJIOCKOCTH: YTJIbI
MCKAY CKPCIIMBAOIIUMHACA NIPAMBIMHA

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:
CTaHJApTHBIE APl IEPIEHAUKYIIAPHBIX
IUIOCKOCTEN U IMPSIMBIX, CHMMETPHH
MHOI'OI'DAaHHUKOB

23

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTH:
TeopeMa O TpPeX NMepHEeHAUKYIApax

24

25

26

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:
BBIYMCIICHHS JIJIMH B MHOI'OTPaHHUKAX

[ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB,
dbopMyITBI TS IIOMIAACH, COOOpaKEHUS
noaoous

HOBTOpCHI/IeI I10o1IIaan MHOFO}’FOJ’II)HI/IKOB,
dbopMyIBI TS IITOMIAACH, COOOpaKEHUS
noxoous

27

[ToBTOpEHME: TIIOIIAIM MHOTOYTOJILHUKOB,
(bopMYIIBI IS TUTOIIACH, COOOpaKEeHUS
moaoous

28

[Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TTIOMIAAN
MMOBEPXHOCTEM, pa3pe3aHns Ha YacTH,
COOOpakeHHS TI0T00US




[Tmomaan cedyeHnii MHOTOIrPaHHUKOB: TIIOMIAAN

29 MIOBEPXHOCTEN, pa3pe3aHys Ha YacTH,
CO00paxeHus moa00us

30 Kontponbnas pabota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOIPaHHUKOB"

31 O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napajuiejenumneia

1 3amaun 06 yaBOCHUH Ky0Oa, 0 KBaJpaType Kyoa;
0 TPUCEKLUH yIia

13 CrepeoMeTpHuecKUe 3a]a41, CBS3aHHBIC C
00BEMOM MPSAMOYTOIBHOTO MapaJuleNenune1a
[Ipuknansble 3a1a4um, CBsI3aHHBIE C

34 BBIUMCJIEHHEM 00BbEMA NPSIMOYTOJIbHOTO
napajuiesenumnena

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN TPU3MBI

37 [Ipuknanuele 3a1a4u, cBsI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenénHoro uHTerpana. O0bEM HaKJIOHHON
TIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO
ornpenenéHHoro uHTerpaita. O6bEM nupamust

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE
00bEMOB MUPaAMHU/T ¢ OOIITUM yTIIOM

4 CrepeoMeTpUUECKHE 33Ja4l, CBI3aHHBIE C

00BEMaMU HAKJIOHHOM MTPU3MBI




CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIC C

43 i
00BbEMaMK TTUPAMHUTBI

44 [Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,
CBsI3aHHbBIE C 00bEMOM HAKIIOHHOM MPU3MBI

45 [puknanueie 3aaaun o Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUJIBI

46 [Ipumenenue 06bEMOB. Brruncienue
paccTosiHUS A0 IIOCKOCTH

47 KonTponsHas padora "O0bEM MHOTOrpaHHUKA"

43 [{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIre
HUAJTUHAPUYECKON MOBEPXHOCTH

49 Hunuuap. [pssMoii KpyroBoi HUIHHIP.
[Tnomank MOBEPXHOCTH IIMIIMHIPA

50 KoHundeckast TOBEpXHOCTh, 00pa3yIoIiue
KOHHYECKOU IToBepXHOCTU. KOHyC

51 Ceuenne KOoHyca MI0CKOCTHIO, MapaIeNbHOM
MJIOCKOCTH OCHOBAHMUSI

57 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomanbs 60KOBOM MOBEPXHOCTU U MOJIHON
MMOBEPXHOCTH KOHYCa
CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTEIbCTBO

55 Y BBIYHCIIEHHE, TIOCTPOCHUEM CEYEHUN
HUJIUHAPA, KOHYCa
CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeIbCTBO

56 Y BBIYHCIICHHE, TOCTPOSHUEM CEUEHUN
HUJIUHAPA, KOHYCa

57 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM




58

[Tpuknagabie 3a1a91, CBSI3aHHBIE C [MIMHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl m1ockocThio. Bun n
n300pakeHue mapa
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl m1ockocThio. Bun u
n300paxkeHue mapa

& VYpasuaenue chepsl. [Lnomans cheps u eé
yacTei

63 Cummetpus cepsl 1 mapa
CrepeoMeTpHuuecKre 3aJa41 Ha J0Ka3aTeIbCTBO

64 U BBIYUCIICHUE, CBSI3aHHBIE CO chepoil u mapom,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO
CrepeomeTpuuecKue 3aa4u Ha JI0Ka3aTeIbCTBO

65 Y BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoil U 1mapom,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

66 [Ipuknannele 3a1a4uu, cBsi3aHHBIE O chepoil u
mapom
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunbie KOMOMHALINY TEI BpaIlleHUs U
MHOTOTPAHHUKOB

69 3agauu o Teme "Tena u TOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KonTtponbHast padora "Tena 1 moBepXHOCTH

BpanieHus"




72

O06weém muuHapa. TeopeMa 06 00bEME MPSIMOTO
IMHIPA

73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. O6béM KoHyca

74

75

76

[Tnomaay 60KOBO U MOTHOM MOBEPXHOCTH
KOHyca

CrepeoMeTprUecKue 3a/1a4M, CBI3aHHBIC C
BBIYHMCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Mpuknanueie 3axaun mo Teme "OO0BEMBI U
IJI0IIaAu oBepxHOCcTeH Ten"

77

O0bEM 11apa u mapoBoro cekropa. Teopema 00
00wéme mapa. [Tnomanbs chepsr.
CrepeomeTpHyeCcKHe 3a]a4H, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Ipuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBsI3aHHbIE C 00BEMOM 11apa U IJIOLIA/IBIO
chepnl. COOTHOIICHUS MEXTY TUTOMIAISIMU
MOBEPXHOCTEN U 00bEMaMH TTOJOOHBIX TEIl

79

80

81

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
0o0Bvéma npu noxoduu. CrepeomeTpruyecKkue
3a/1a4M, CBSI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJI U IUIOLA/iel TOBEPXHOCTEN

Konrtponbnas pabora "[lnomaamu nopepxHocTu
U 00BbEMBI KPYTJIBIX TE"

JBmkeHus npoctpancTBa. OToOpakeHusl.

JIBroxkeHus U paBeHCTBO ¢uryp. O0mume
CBOMCTBA JBUYKECHUU

82

Buas! nBrkeHni: mapauieabHbI IEPEHOC,
LEHTpaJIbHAasi CAMMETPHS, 3€pKajbHas
CUMMETpHUs1, IOBOPOT BOKPYT IIPSAMOI1




83

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/IquKI/Ie 3aa4yu Ha IPUMCHCHUC
JABHKCHUA

85

86

87

88

89

KonTponpHas padora "BekTops! B
npocTtpaHcTse”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucremarusauus 3Hanui: "llapamiensHocTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucTemMaTu3alus 3Hanuil: "BekTopsl B
npocTtpaHncTae"

O6o6matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHui: "O0beM
MHOTOTpaHHHKaA"

90

O6o06matomiee moBTopenue 11 moHsTHii 1
MeToJ10B Kypca reometrpun 10—11 kmnaccos,
crucremaTusaius 3Hanuii: "O0beM
MHOTOTrpaHHHKaA"

91

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtusanus 3Hanui: "Iliomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeT"

92

O6o06matomee moBTopenue 11 moHsTHi 1




93

MeToI0B Kypca reometrpun 10—11 kmaccos,
cucrteMarusanus 3Hagui: "Inomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"

HtoroBast KoHTpoJIbHAs paboTa

94

95

Wrorosas KoHTpOJIBbHASA paboTa

[ToBTOpEHME, 000OIIIEHUE U CUCTEMATH3AIIH
3HAaHUU

96

Hcropus pa3BuTus CTEPEOMETPUH KAK HAYKU U
e€ poJib B pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

99

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTUHU COBPEMEHHBIX MHKECHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U
et POJIb B pa3BUTHH COBPEMCHHBIX MHIKCHCPHBIX
N KOMIIBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U

eé POJIb B pa3BUTHU COBPECMCHHBIX NHKCHCPHBIX
N KOMIIBFOTCPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX
Y KOMITBIOTEPHBIX TEXHOIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX MHKECHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

102

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U
e€ POJIb B pa3BUTHU COBPEMEHHBIX WHKCHCPHBIX
N KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOH
OBPA30OBATEJIbHOH ITPOT'PAMMBI

10 KJIACC
Konx .
O TR IIpoBepsiemble MPEIMETHbIE Pe3yILTATI OCBOCHMUS OCHOBHOI
O 00pa30BaTEJILHO MPOrPAMMBbI CPEIHEr0 00LIEro 00pa3oBaHUs
7 ['eomeTrpus
7.1 OmnepupoBarh HOHATHAME: TOYKA, IPIMast, INIOCKOCTh
79 [IpUMEHATh aKCHOMBI CTEPEOMETPMH W CIICACTBHS M3 HUX IIPH PELICHUH
reOMETPUYECKHX 33714
73 Omnepuposarb MOHATHAMH:  TAPAINEIBHOCTS W MEPIICHMKYIAPHOCTS
OPAMBIX M IIOCKOCTEH
74 KnaccuduuupoBars B3aMMHOE PACIOIOKEHHE IMPSIMBIX U IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBaTh IOHATHAMM: JBYIPAHHBIA yroJl, TPaHd ABYTPAaHHOIO YIJIA,
7.5 pedpo IBYrpaHHOro yria, JMHEHHBIA yroyl IBYIPaHHOIO yria, rpaaycHas
Mepa JIByTPaHHOTO yIJia
76 OnepupoBaTh IOHATUSIMHU: MHOTOTPAHHUK, BBINYKJIGIH M HEBBITYKIBIA
' MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, TIPABUIILHBIA MHOTOIPAHHMK
77 PacrosHaBath OCHOBHBIE BHMIbl MHOIOIPAaHHHMKOB (IIMpaMuUja, I[PHU3MA,

MPSIMOYTOJIBHBIN TIapajlIeIIeIHIIe ], Ky0)
Knaccudpunupoare  MHOTOIpaHHUKH,  BBIOMpasl ~ OCHOBaHUSA IS

7.8 KJ'IaCCI/I(bI/IKaI_II/II/I (BBIHYKHLIe N HEBBIITYKJIBIC MHOT'OI'PaHHUKHU, IIPABUIIBHBIC
MHOI'OI'paHHUKHU, IIPAMBIC U HAKJIOHHBIC ITPHU3MBI, napaﬂnenenﬂneﬂm)

7.9 OnepupoBath NOHATUAMU: CEKYLIasl INIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB

OOBACHATH MPUHIUIIBI ITOCTPOCHUA CEe4YCHUI MHOT'OTPaHHUKOB, HUCIIOJIb3YA
METOJ CIICA0B

7.10

CTtpouTh cedeHHS MHOTOTPAaHHHKOB METOJOM  CJIEIOB, BBITIOJHATH
7.11 (BBIHOCHBIE) IIIOCKHE YePTEXH M3 PHUCYHKOB NPOCTHIX OOBEMHBIX (QHUTYD:
BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4M Ha HaXO0XACHUEC TCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
WM ajJIroputMam, HOPUMECHAA HW3BCCTHBIC AHAJTIUTUUYCCKHUE MCTOABI IIPU
7.12 peuieHun CTaHAApTHBIX MAaTEMATUYCCKUX 3aga4 Ha BBIYHMCJICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH O HpHMOP’I, OT TOYKHIOO
IIOCKOCTH, MEKAY CKPCIIUBAOIMUMUCS MTPAMBIMHA

Pemrats 3aa4i Ha HaXO0XACHHUEC TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIroputMaM, HOPUMECHSAA HW3BCCTHBIC AHAJTIUTHYCCKHUE MCETOAbLI IIpH
7.13 pemiCHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha BBbIYUCICHUC YIJIOB
MCKAY CKPCIIUBAIOMIUMUCA MPAMBIMU, MCKIAY HpHMOﬁ 1 IINIOCKOCTBIO,
MCKAY MIIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

Boruncnsate 00bEMBI U TUIOIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPH3Ma,
7.14 nupaMmzia) ¢ HpUMEHEHHEM (QOpMYJ, BBIYHMCISATH COOTHOLIEHMS] MEXIY
TUIOIIASIMU ITOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PAaHHUKOB

OnepupoBaTh MOHATUSMHU: CHUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh H

7.15

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDPbI




W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(MOPMAIMIO O

7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpEACTaBICHHYIO Ha
yepTekax U pucyHKax
IIpumensaTh reoMerpuyeckue (akThl Uil PELICHHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEIOJIAralolluX HECKOIBKO IIAaroB pEUICHUs, €CIU YCIOBUSA
NIPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpuMeHnsaTh npocTediIne MpPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 IIpuBOoguTE NpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
’ KU3HU, pacllO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpuMeHATH MONTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbBIC
CUTyallud ¥ MPUMEHATh U3YYE€HHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4eCcKu c(HOpMYTUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEaTbHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEN0BAaTh IIOCTPOCHHBIE MOJENIN C
HCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHbIE C  HAaXOXXICHUEM
IeOMETPHUECKUX BEITUYUH
11 KJIACC
Kon . .
T IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM
iy NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
6 I'eomeTpust
OnepupoBarh  MOHATHUSAMHU:  IDUIMHAPHYECKAss  IOBEPXHOCTh,  OOpasyromue
6.1 LWINHAPUYECKOM MOBEPXHOCTH, LMJIMHIAP, KOHWYECKas MOBEPXHOCTh, OOpa3yrouue
KOHMYECKOM MOBEPXHOCTH, KOHYC, chepruueckasi TOBEpXHOCTh
6.2 Pacnio3naBats Tena BpameHus (UIUHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUs TeJl BpallleHUs
6.4 KnaccudumupoBats B3auMHOE pacmoioKeHHe CPephl U TMIIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMU: IAPOBON CEIMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa,
' LIapOBOM CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI 1 IITOMIAAN TOBEPXHOCTEN TEJ BpAIIEHUs, TEOMETPUUYECKUX Tell C
' pUMEHEHHEM (POPMYIT
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIIUCAHHBIA B c(epy U ONUCAHHBIM OKOJIO
' cdepsl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO BPALLECHUS
6.8 BbIUuCIIATE COOTHOIIEHHS MEXY MJIOLIAIIMHU ITOBEPXHOCTEH U 00BEMaMU MOAOOHBIX
' Teln
6.9 N3o0paxkaTh m3ydaemble (UTYpHI OT PYKH M C TPUMEHEHHEM MPOCTBIX UYepTEKHBIX
' HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
' BU/JI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHus
W3BnekaTs, UHTEPIPETHPOBATH U npeoOpa3oBHIBAThH uH(pOpMaLNIO 0
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeJICTaBICHHYI0 Ha 4YepTexax u
pPHUCYHKaX
6.12 [MpumensTs Teomerpuueckue (akThl I pEIIeHUS CTEPEOMETPUYECKHX —3a/ad,

npeanojararomux HECKOJIBKO MIAroB pEeHICHUs, €CIU YCJIOBHUA IMPUMCHCHUA 3aJlaHbI B



ABHOH popme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONHATE [EHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHMSI BEKTOPOB U YMHOXKEHHUS
’ BEKTOpa Ha YHUCJI0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00J1aal0T
6.15 [IpuMeHsTH paBUIIO NapajuIeICIMIIEA IIPU CI0KEHUHT BEKTOPOB
OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojll MEXKIY BEKTOpaMH,
CKaJISIPHOE NPOU3BEEHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMIIAHAPHBIE BEKTOPBI
HaxomuTh CyMMy BEKTOPOB M NIPOM3BEIEHUE BEKTOpPAa HA YHUCIO, Yrojl MEeXAy
6.17 BEKTOpaMM, CKaJSIpHOE  IPOU3BEACHME, PpACKIaAblBaTh  BEKTOp 1O  JABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3a7aBaTh IOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemars npocreiiline TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHME  BEKTOPHO-
' KOOPJAMHATHOI'O METO1a
Pemarp 3amauM Ha [10Ka3aTe€IbCTBO MAaTEMAaTUUYECKUX OTHOIIEHUH U HaxOXKICHHE
6.20 r€OMETPUUYECKUX BEJIUYMH MO oO0pa3laM WIM ajlropuTMaMm, HIpPUMEHSsS HW3BECTHBIE
METO/Ibl IIPU PEUIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
621 IIpumensTh NpocTENINE MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
' CUCTEMBI U PELLICHUN CTEPEOMETPUUECKUX 3a7au
6.22 IIpuBomuTe mnpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M IKHU3HH,
’ pacrno3HaBaTh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIM3UPOBATh peasIbHbIE CUTYallUU U
NPUMEHTh HW3YYEHHbIE MOHATHS B IIPOLIECCE IIOMCKA pEHIeHHs MaTeMaTHYecKu
6.23 c(OpMyIHpPOBaHHOW MpPOOJIEMBI, MOJEIMPOBATH peallbHble CUTYallUd Ha s3bIKe
’ TE€OMETPHUH, UCCIIEJ0BATh IOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUI W TeopeM, ammnapaTa ajireOpbl, pelarb NpPakKTUYeCKHe 3a/a4M, CBSI3aHHBIE C
HAaXO0XJACHUEM T'€OMETPUUYECKUX BETNYMH
MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
7 I'eomerpus
71 OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTh, MpocTpaHcTBO. IlonsTre 00
AKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX
B3aumHOe pacnosokeHue MpsMBIX B TIPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulebHbIE U
CKpeluBawomuecss npsamble. [lapannenbHOCT, MNPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
NapaulesIbHbIE NIPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCT TPEX MPSAMBIX, apaIEIbHOCTD IPSIMON
7.2 ¥ IIIOCKOCTU. YTJIBIC COHAIIPABIECHHBIMU CTOPOHAMHM, YroJl MEXIY INPSMBIMHA B IPOCTPAHCTBE.
[TapanienpHOCTh TUIOCKOCTEN: MapajlielbHbIE MIJIOCKOCTH, CBOMCTBA MapajlIeIbHBIX INIOCKOCTEMH.
[Ipocreiiimme npocTpaHCTBEHHbIE (UTYpHl Ha IJIOCKOCTU: TETpa’ap, KyO, mNapajuleNenumnen,
MOCTPOEHUE CEUYECHUI
[lepnieHIUKyYNSIpHOCTh TPSAMON M TJIOCKOCTH: MNEPIEHIUKYJISpPHBbIE MPsSMblE B IMPOCTPAHCTBE,
NpsiMble TapajuleNIbHBIE U MEPHEeHUKYISIpPHbIE K IUIOCKOCTH, MPHU3HAK MNEPIEeHIUKYISIPHOCTU
7.3 MIPSIMOM M TUIOCKOCTH, TEOpEMa O IMPSIMON NEPHEHANKYIISIPHON IIOCKOCTH. YTUIBI B IPOCTPAHCTBE:

yroJl MeXJ1y INpsAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM yTroJl, JIMHEHHBIM yroyl ABYTPAaHHOTO YIJa.
[lepneHIUKyYNsSp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU [0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOU 10



IUIOCKOCTH, TPOEKIHs (UTyphl Ha IUIOCKOCTh. llepneHIuKyIsSpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTHU ABYX IIIOCKOCTEN. Teopema o TpéX nmeprneHauKynsapax

7.4

7.5

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE U HEBBITYKJIbIC
MHOTOTpaHHUKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yronpHas mpusma, rpaHd U OCHOBAHHUS
IIpU3MbI, IIpdMad W HAKIOHHAA IPU3MBI, 601(01321;1 U 10JHasd TIOBCPXHOCTH IIPHU3MBI.
[Tapannenenumnen, nNpsiMOYrOJbHBIA MapaJUIEIENuIe] U ero cBoicTea. llupamupa: n-yronbHas
nupaMuja, IrpaHd KW OCHOBAHHC NHUPAMHUIBI, 60KOB3,$I U TI0JIHasA IIOBCPXHOCTb IIHMPaMHUIBI,
IpaBHJIbHasd U yCG‘-IéHHaSI nupamMuja. DIIEMEHTEI Opu3Mbl W NHUPaAMHUOBI. HpaBI/IJILHBIG
MHOTOTPaHHHUKHU: TOHSATHE MPAaBHJIBHOTO MHOTOTpaHHHMKA, MpaBWIbHAs MpPU3Ma M IpPaBHIIbHAS
nMpaMua, MpaBuiibHAs TPEYToJIbHAS MUPAaMUa U TMPaBUIIBHBINA TeTpalap, Kyo. IIpencrasnenue o
MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTad[p, MOJAeKadap U ukocayapyrue CeuyeHHs OpU3MBI U
MIAPAMHU/IBI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DIJICMEHTHI
CUMMCTPHUH B ITMpaMuJiax, mapalICICnuIeaax, mpaBujaIbHbIX MHOTI'OI'paHHUKAX

7.6

Bbruuciienne 3J€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yriel. [lmomans OOKOBOM
MIOBEPXHOCTHU U IOJIHOM MOBEPXHOCTH MPSAMOM IPU3MBI, IUIOLIA/lb OCHOBAHUMN, TeopeMa 0 OOKOBOH
MOBEPXHOCTU TPsIMON mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH IMPABHILHON
MUpPaMUIbI, TEOpEMa O TUIOMAAN yceu€HHON nmupamuabl. [lonsTre 06 00péme. OO0BEM mHpaMuIbI,
IIPU3MBI

7.7

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKY IUIOMIAIIMHU IMOBEPXHOCTEH, 00bEMaMu
OJTOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomeTpus

6.1

Hunuaapuyeckass MOBEPXHOCTb, OOpa3yollde  IMJIMHIPUYECKON  MOBEPXHOCTHU, OCh
HAJTUHIPUYECKONU MOBEpXHOCTH. [{unuHaAp: ocHOBaHMS M OOKOBAsi MOBEPXHOCTh, OOpa3yroIias u
0Cb, TUTOIIa/Ib OOKOBOM U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass mnoBepXHOCTb, OOpa3yrolle KOHMYECKOH IOBEpXHOCTH, OChb M BEpUIMHA
KOHMYECKOW MoBepxHOCTH. KoHyc: OoCHOBaHME M BeplIMHA, OOpasymoomas U OCb, ILIOLIA/b
OOKOBOW M TOJIHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylollue U BbICOTA, OCHOBAHUS U
O0KOBasi MOBEPXHOCTh

Chepa u map: meHTp, paaumyc, AUAMETP, IUIOLIA[b MOBEPXHOCTH cdeprl. Bzanmuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, momaab cheps

6.4

6.5

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTHU. P%BépTKa HUJIMHApPA U KOHYCa

KoMOuHanmu Ten BpallleHuss 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONUCAaHHBIA OKOJO cepsl,
cdepa, BIMCaHHAs B MHOTOI'PaHHMK, WIIH TEJIO BPALLICHUS

6.6

[Tonsitre 06 06b€Me. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 00BEME MPSIMOYTOIBHOTO
napajuienenumnena u ciaeAcTBus u3z He€. O0béM mmmmHapa, KoHyca. OOBEM mmapa W IUIONIAah

cdepbl

6.7

6.8

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKY TUIOMIAIIMU MOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEI

Ceuenus muMHApa (MapauieTbHO U MEPIEHAUKYISIPHO OCH), CEYCHUS KOHyca (MapayijiebHOe
OCHOBAHUIO U MPOXO/SIIEe YEpe3 BEPIIMHY), CEUCHUS I1apa

6.9

BexTtop Ha miockocté M B mpocTpaHcTBe. ClloK€HHE M BBIUMTAHHE BEKTOPOB. YMHOMKEHHE
BEeKTOpa Ha uyucio. Pa3nokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBumio
napajuienenunena. Penienue 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUII AEUCTBUN C BEKTOpaMU



[IpssmoyronbHast cucreMa KoopauHaT B npocTpaHcTBe. Koopaunatel Bektopa. IIpocteitmne

6.10

3aJa4d B KOOpAMHATax. YTroill Mexay Bekropamu. CKaJspHOE NPOU3BEIECHUE BEKTOPOB.

Boruncnenue yrioB Mexay NpSMBIMH U IIOCKOCTSAMHU. KoOpAMHATHO-BEKTOPHBIM METOI IpH

PEIICHUU I'€OMCTPHUICCKHUX 3aJa4

ITPOBEPAEMBIE HA EI'S 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O OBILIET'O

Kon
NpoBepsIeMoro
TpeOoOBaHUs

OBPA3OBAHUA

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Bmagenne MertomamMm OKa3aTeNbCTB, alrOPUTMaMM pEIICHHUs 3aj7ad; yMEHHUE
dopMynupoBaTE M ONEPUPOBATH TMOHATHAMH: ONpEACICHHUE, aKCHOMa, TeopeMma,
CIIC/ICTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTEJbCTBO, PaBHOCHJIBbHBIE (HOPMYIHNPOBKHY;
OPUMEHATh HX; yMeHHe (opMmynupoBaTb OOpaTHOE M NPOTHUBOIIOJIOKHOE
yTBEpXK/IE€HHE, TPHUBOANUTH TPHUMEPhl W KOHTPHPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHYECKOW MHIYKIMH; TPOBOJIMUTD JOKa3aTeIbHbIC PACCYKICHHS MIPU PEIICHUH
3a/1a4, OLIEHUBATH JIOTHYECKYIO MPaBHIBHOCTH PACCYKICHUI; YMEHHE OINEPHPOBATH
MNOHATUSMH: MHOXXECTBO, MOJMHOXECTBO, ONEpAIli HaJ, MHOXECTBAMH; yMEHHE
UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar Juisl ONHCAaHHS peabHBIX
NPOIIECCOB W SIBIICHUH M TPH PEHICHWH 3a]ad, B TOM YHUCIE U3 APYrHUX Y4eOHBIX
IpEJIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: rpad, CBSI3HBIA Trpad, JepeBo, LHKII,
rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M ONMUCHIBATH Ipadbl pa3IMIHBIMU CIIOCO0AMH;
UCIIOJIb30BaTh rpadbl IPH PELICHUH 33134

YMeHue onepupoBaTh MOHATHAMHU: HATYpalIbHOE YHCIIO, IEJI0€ YUCIO, CTEHEHb C
[EeNBIM TIOKa3aTelieM, KOPEHb HATypaJlbHOW CTEMEHH, CTENEHb C PalUOHAIBHBIM
HIOKa3aTeleM, CTENeHb C JCHCTBUTEIbHBIM IIOKa3aTeleM, JIorapu(M Yucia, CHHYC,
KOCHHYC M TAaHI'€HC IPOM3BOJBHOTO YHCIA, OCTATOK II0 MOIYJIO, PallOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCIO, MHOXKECTBA HATYPaJbHBIX, LENbIX, PAllMOHAIBHBIX,
I[GI\/JICTBI/ITGHI)HI)IX YUCCII; YMCHHUEC HCIIO0Jb30BATh IMMPU3HAKU ACITIUMOCTH, HanMEHBIINH
o0muii JenuTenb U HauMeHblee oblee KpaTHOe, anropuT™M EBKina npu pemeHuu
3a7la4; 3HAKOMCTBO C PA3JIMYHBIMH MMO3UIOVMOHHBIMHU CHUCTEMaMU CYUHUCIICHHA, YMCHUC
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHIMH U
ngorapudmamu, mpeoOpa3oBaHUsS JIpPOOHO-pPALIMOHANBHBIX BBIPAKEHUH; yMEHHE
ONEepUpOBATh TOHATUSAMH: IOCIEIOBATEIbHOCTh, apU(pMeTHdecKas Mporpeccus,
reoMeTpHYecKasi mporpeccus, 0ECKOHEYHO YOBIBAIOIIAast T€OMETPUIECKast POTPECCHS;
yYMEHHUE 3a/laBaTh IOCIEJI0BATEIbHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMys; YMEHHE OIEpUpPOBATH TMOHSTHIMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucH
KOMIUIEKCHBIX 4YHceNl (reoMeTpuuecKas, TPUTOHOMETpUYecKass U aireOpandeckas);
yMeTh TPOM3BOJIUTH apu]MeTHUecKne JAEHCTBHS € KOMIUICKCHBIMH YHUCIIAMH;
IMPUBOJUTH NPUMEPHI UCITOJIB30BAHUS KOMIIUICKCHBIX YHUCCII; OTICPUPOBATH IOHATHAMMU:

MaTtpula 2X2 n 3X3, ONpCACIIMTCIIb MAaTPHUILIbI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMenue OIICpHUPOBATH TTOHATHUAMU palnOHAJIbHBIC, HppalOHAJILHBIC,

MoKa3aTelbHble, CTENEHHbIE, JorapuMUYecKue, TPUTOHOMETPUYECKUE YPABHEHUS U




HEpaBEHCTBA, MX CHCTEMBbl; YMEHHE ONEpUpOBaTh MOHATUSAMHU: TOXKJIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUH M
HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHHIl, HEPAaBEHCTB U CHCTEM; YMEHHE pellaTh
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBl C INOMOUIbIO PA3IUYHBIX NPUEMOB; peLIaTh
YPaBHEHMsI, HEPAaBEHCTBA M CHUCTEMBbl C IIapaMEeTpOM; IPUMEHATh YpaBHEHU,
HEPAaBEHCTBA, WX CHUCTEMBbl U1 pEUIEHMsT MaTeMAaTU4YeCKUX 3ajad U 3a4ad U3

pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU

VYMeHHe ONepupoBaTh MOHATHAMHU: (QYHKIHSA, YETHOCTH (DYHKIUH, TEPUOTUIHOCTD
(GyHKIMM, OrpaHMYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (YHKIUH, SKCTPEMyM
¢GyHKMM, HamOosbIIee ¥ HaWMEHbIIEe 3HA4YeHUS QYHKIMH Ha IMPOMEXKYTKE,
HenpepbiBHAas (QyHKIMS, acUMNTOTHl Trpaduka QyHKIMH, TepBas U  BTOpas
Npou3BOAHAS (YHKIMH, TEOMETPHUYCCKHHA W (U3MUECKHH CMBICI MPOU3BOIHON,
nepBooOpa3Has, ONpeNeiIEHHbI HHTErpall; YMEHHE HAXOIUTh aCHMIITOTHI Tpaduka
(GyHKIMU; YyMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, HPOHM3BEACHUS, YaCTHOTO W
KOMITO3MLIMN (YHKIMH, HAXOAWTh YpPaBHEHHE KacaTeJbHOW K rpaduKy (yHKIUH,
YMEHUE HAaXOIUTh TPOU3BOIHBIC 3JEMEHTAPHBIX (YHKIWH; yMEHHE HCIIOJIb30BaTh
HPOU3BOAHYIO Ul UCCIIEOBaHUS (QYHKIUH, HAXOIUTh HaHOOJbIINE U HaUMEHBIINE
3HaYeHUs (PYHKIUI;, CTPOUTH I'padMKM MHOTOWIECHOB C HCIIOJB30BAaHHEM aIrmapara
MaTEeMaTUYeCKOr0 aHaAJIN3a; IPUMEHATh MTPOU3BOAHYIO JJIsl HAXOXKICHHUS HAWITYUIIEro
pelieHusi B MPHUKIAAHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKHX W (pU3MUECKHX
3a71a4ax; HaXOJMTh IUIOMAI U 00BbEMBI (DUTYp C MOMOIIBIO MHTETpaja; MPUBOAUTH
NPUMEPbl MaTEMAaTHYECKOTO MOJICIMPOBAHUS C TOMOMIBIO U (HepeHITHATEHBIX

yYpaBHEHUHU

YMeHue omnepupoBaTh MOHATHAMM: Tpapuk (QyHKUMH, oOpaTHas QyHKLuS,
KOMITO3UIUS (YHKIWH, TUHEHHas GyHKIWs, KBaApaTHIHAs (QYHKIUS, paroHaTIbHAas
¢GyHKUUsA, CcTenmeHHas (QYHKIUS, TPUTOHOMETpUYEeCKHe (YHKLUUH, OOpaTHbIe
TPUTOHOMETpUUYECKHE (YHKIMM, TOKa3aTellbHas M Jorapudmuueckas (QyHKINH;
YMEHUE CTPOUTh TIpaUKM H3YYeHHBIX (YHKIUI, BBINOJHATh NpPeoOpa3OBaHUSL
rpadpuxkoB (QyHKUMN, WHCMONB30BaTh TpaduKU JJiI U3YYEHUS TPOLECCOB H
3aBHCUMOCTEH, MpHU pelIeHUH 3ajjad M3 JAPYIHX Y4eOHBIX NpeIMETOB U 3a/1ad U3
peanbHON JKW3HHW; BBIpAKaTh (oOpMylaMH 3aBHCHMOCTH MEXAY BEIMYHHAMU;
UCIIOJIb30BaTh CBOMCTBA U ITpadUKU (GYHKIUH 715 pelieHHs] ypaBHEHUH, HEPABEHCTB U
3ajjad ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA

pCH_IeHI/Iﬁ ypaBHeHHﬁ, HCEPAaBCHCTB U UX CUCTCM

YMenue peuiaTh TCKCTOBBLIC 3aJa4X PA3HBIX THUIIOB (B TOM YHUCJIC HA MPOLCHTEI, JOJIH
N 49aCTH, Ha ABHIXCHHC, pa60Ty, CTOUMOCTBH TOBApOB M YCJIYI, HaJIOrHW, 3aaa4yu U3
obiactu YIIpaBJICHUA JIMYHBIMHA U CeMEeMHBIMU (bl/lHchaMI/I); COCTAaBJISITh BBIPAXKCHUA,

YpaBHCHHsA, HEPAaBCHCTBA W HX CHCTCMBI II0 YCJIOBHUIO 3aaa4yd, HCCICO0BATH




MOJIyUEHHOE pEIIeHHEe M OLEHUBATh MPaBAONOJOOHOCTh pEe3ylbTaTOB; YMEHHE
MOJIEIMPOBATh PEAIbHBIC CUTYAI[MH HA A3BIKE MAaTEMAaTHKH; COCTABIISATH BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/JayH, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C KCIIOJIb30BAaHUEM armapara aireOpbl, MHTEPIPETUPOBATH

MOJIy4YEHHBIH pe3yNbTaT

YMeHune onepupoBath MOHATHSAMU: cpeliHee apupMeTuieckoe, Meauana, Haudopliee
Y HauMEHbIIIee 3HAYEHUs, pa3Max, JIUCIEePCHUsi, CTaHIapPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; yMEHHE HW3BJIEKAaTh, MHTEPIPETUPOBATH MHGOPMAIUIO, MPEACTABICHHYIO B
TablMiax, Ha quarpammax, rpagukax, OTpaKarollyl0 CBOWCTBA PEaTbHBIX MPOILIECCOB
U SIBJIGHUW; MPEACTAaBIATh HHPOPMAIMIO C TOMOIIbIO TaOlUIl M JAHArpaMM;
WCCJICIOBATh CTaTUCTHUYECKHE TaHHBIC, B TOM YHUCIIC C MPUMEHEHHEM TpadudecKux
METOJIOB ¥  DJIGKTPOHHBIX CPEICTB; TIpadUUYECKd HCCIEN0BaTh COBMECTHBIC

HaOJII0/IEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MNOHATUSAMH: CIy4alHBIM ONBIT M ciy4aiiHOe coObITHE,
BEPOATHOCTb  CIIy4alHOTO  COOBITHS; YMEHHME  BBIUUCISTH  BEPOATHOCTH  C
UCMOJIb30BaHUEM TIpaUUECKHMX METOJOB; MPUMEHATh (OPMYNbI CIOXEHUS MU
YMHOXXEHUSI BEPOSTHOCTEH, (OpMyIly NOJHOW BEpOsATHOCTH, (opmyiny beprysim,
KOMOUHATOpHbIE (DaKThl U (OPMYIJIbI; OLIEHUBATh BEPOSITHOCTU PEAIBbHBIX COOBITHIA;
YMEHHME ONEpUpOBATh MNOHATUSMM:  CilydailHas  BEJIMYMHA, paCIpEAeTIcHHUE
BEPOSATHOCTEH, MaTeMaTUYeCKoe OXKUJaHMe, TUCIEePCHsl U CTaHIapTHOE OTKIOHEHHE
CIlydaiiHOW BENMYMHBL, (DYHKIIMM pacmpeneseHUus] W IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeIbHOIO M HOPMAJIbHOIO DPACHPENEICHUI; YMEHHE HCIOJb30BAaTh CBOWCTBA
M3YYEHHBIX paclpeiesieHul A pelleHusl 3ajayd; 3HAaKOMCTBO C MOHSATHUSMHU: 3aKOH
OOJBIINX YKCEel, METO/Ibl BBIOOPOYHBIX MCCIEOBAHUMN; YMEHHUE NIPUBOIUTH PUMEPHI
NPOSIBJICHUS 3aKOHA OOJNBIIMX YHCEN B MPHUPOJHBIX M OOLIECTBEHHBIX SIBICHUSIX;
YMEHHME OINEpPUPOBaTh IMOHATHSAMH: COUYETaHHE, INEPECTAHOBKA, YUCIO COYETaHUH,
YHCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbIE (aKThI
U pacCyXJIEeHMs Ul pelleHUs 3ajay; OLEHHBATh BEPOSTHOCTH PEaJbHBIX COOBITHII;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJY4YEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh NOHATHUAMU: TOUYKa, MpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMUMHA yTJIa, TUIOCKUN YIroj, ABYTPaHHbIN YIoJl, TPEXTPaHHbIN Yrodi,
CKpEIIMBAIOIINECs TpsAMble, MapAICIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX H
IUIOCKOCTEM, yroil MEXAy MNPSMBIMH, Yrojl MEXIy HpsIMOH M IUIOCKOCTBIO, YTOJ
MEXy IUIOCKOCTSIMHM, PAcCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHHUE HCIIOJIb30BATh NPH PELICHUU
3a]a4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLEHHBATh pa3MeEphl
O00BEKTOB OKPYKAIOLIET0 MHUPA; CTPOUTh MaTeMaTHYECKHE MOJENU C IOMOIIbIO

TCOMETPHUICCKUX MOHATHH W BCJIMYHH, PCIIaTh CBA3AHHBLIC C HHUMH ITPAKTUUYCCKHUE




3a1a4un
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VYMeHne omnepupoBaTh  HOHATHSMHU:  IUIOMIAAb  (QUrypsl, 00BEM  QUTYPHI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;'I MHOTI'OT'paHHUK, CCUCHUC MHOI'OI'paHHHKA, KY6,
napajuieNienuIe]], Ipu3Ma, mupaMuaa, Gurypa u MOBEPXHOCTh BpAIICHUS, IHINH/D,
KOHYC, Imap, cdepa, miomans cepsl, MIOMAAb MOBEPXHOCTH MUPAMUJBI, MTPU3MBI,
KOHyCa, NWIMHIpa, 00BEM KyOa, MPSMOYTOJLHOTO IapauleseluIeaa, MUPaMubl,
OPHU3MBL, IWIMHIpPA, KOHYCa, Iapa, pa3BEPTKA IMOBEPXHOCTHU, CCUCHUS KOHYCa H
MWIMHAPA, TapaJUieibHbIe OCH WM OCHOBaHHWIO, CEUCHHE Iapa, IUIOCKOCTh,
Kacaromasicsi cepsl, MIUIUHAPA, KOHYCA; YMEHUE CTPOUTH CEUECHUE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHHUS, UX CCUCHHS, B TOM
quclie C TOMOMIIBI0 JJIEKTPOHHBIX CPEICTB; YMEHHE TIPUMEHATH CBOWCTBA
TEOMETPUYECKUX (PUTYpP, CAMOCTOSATEIBHO (POPMYIIMPOBATH ONPEACICHHS N3Y4aeMbIX
¢uryp, BBIABHTaTh THUIOTE3bl O CBOMCTBaX M INPHU3HAKaX TIeOMETpHUYEcKuX (uryp,
00OCHOBBIBaTh MJIM OMPOBEPTraTh WX; YMEHHE MPOBOIUTH KiIacCH(PHUKANNI0 GUTYD IO

Pa3JIMYHBIM IIPHU3HAKAM, BBIIIOJHATH HeO6XOI[I/IMbIC JOINOJHUTCIIbHBIC ITOCTPOCHUA

11

YMeHHe OmnepHpoBaTh IMOHATHSAMH: JBHIKCHHE B IIPOCTPAHCTBE, MapajlieIbHBIN
MIEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
no106ust, moJo0HbIe GUTYpPHI; YMEHUE PACcIIO3HABATh PaBHBIC U MO00HBIE (QUTYPHI, B
TOM 4YHUCJIC B TIPUPOJIE, MCKYCCTBE, aApPXUTEKType; HCIOIb30BaTh T'€OMETPUYCCKHE
OTHOILICHHUSI TP PEIICHUH 33]1a4; HAXOJIUTh T€OMETPUYCCKHE BEIMYUHBI (IJTUHA, YTOJ,
TI0M1a1b, 00BEM) MPU PEIICHUH 33124 U3 JPYTUX YICOHBIX MPEAMETOB U U3 PCATbHOM
JKU3HU; YMEHHUE BBIYHCIATH T€OMETPUYECKHE BETUYMHBI (IJIMHA, YTOJ, TUIOIIA[Ib,
00BEM, TUTOMIA/Ib TIOBEPXHOCTH), MCIIONB3Yys U3y4eHHBIC ()OPMYJIBI U METOJbI, B TOM
qucie: IUIOMAAb MOBEPXHOCTH MUPAMUABI, MPU3MBI, KOHYCA, IWIMHAPA, TUIOMAIb
cheppl; 00bEM Kyba, MPSMOYTOJBHOTO TapauleNenunena, MUPaMHUIbI, TPU3MBL,

HUJIMHApPA, KOHYCa, Iapa, YMCHUC HAXOAUTh OTHOILICHUEC 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHue omnepupoBaTh MOHATUSAMHU: IHPSIMOYTOJIbHAs CHUCTEMAa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOYKU, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOPA
Ha 4YMCJIO, pa3lioKeHHE BEKTOpa Mo 0as3ucy, CKalsIpHOE NPOU3BENIEHHE, BEKTOPHOE
MPOU3BEIEHUE, YTOJ MEXAYy BEKTOpaMH; YMEHHE MCIOIb30BaTh BEKTOPHBIM U
KOOPJIMHATHBIN METO/I /IIsl peIIeHUs] TeOMETPUUYECKHUX 3aj1au M 3a/1a4 IPYTUX Y4eOHBIX
PEeIMETOB

YMeHue BbIOMpaTh MOAXOASIMIMNA METOJ JUIsl pelleHus 3aJadd; I[OHUMaHHe
3HAaYMMOCTH MaTE€MaTUKM B U3YUYEHHM NPUPOAHBIX U OOLIECTBEHHBIX MPOILIECCOB U
ABJICHUN; YMEHHUE pacro3HaBaTh IPOSIBICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
YMEHHME NPUBOAUTH MPUMEPHI MAaTEMATHUYECKUX OTKPBITHI POCCHUICKOM M MHPOBOMU

MaTEeMaTU4YECKON HayKu

IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D I10 MATEMATHUKE



Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 Yucna v BBIYMCIECHUS
1.1 Harypanbnsle u nensle yncina. IIpu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIC APOOHM, TPOLEHTHI, OCCKOHEYHBIE
' HEepUOIMYECKUe 1pooH
13 ApHd)MeTI/quCKI/IfI KOpEHb HaTypaJbHOW cTerneHu. J[eWcTBusS ¢ apuMETHUYESCKUMHU KOPHSIMU
HaTypaJIbHOM CTENEHU
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTeneHb ¢ pallnoOHaJIbHBIM NoKa3areneM. CBoicTBa cTeneHn
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCJIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTndHble U HaTypajibHbIe JOrapupMbl
JlelictBuTtenpHble uMciaa. ApupMeTHYECKHE Olepalud ¢ JeHCTBUTENBbHBIMU  YHCIIAMHU.
1.7 [TpubnnxKEHHBIE BBIYMCICHUS, IIpaBWJa OKPYIJIEHHs, IPHUKHAKA M OLIEHKa pe3yibTara
BBIYMCIICHHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
22 Hppanuonaibuble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHs
24 [Toka3zarenbHble U TorapupMuUyecKre ypaBHEHUs
2.5 Llenbie u 1pOOHO-paAlIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JTOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU
2.11 Martpuia cucTemsl IMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTPUILIbI
3 @yHKIMH U TpaduKu
31 @yHKMsA, crnocoObl 3anaHus QyHkuuu. ['padux (yHkumu. B3zaumHo oOparHble (yHKIUU.
' Yéruple u Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIUU
Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHUd ¢GyHkuuu. Hymu ¢ynkuuu. Ilpomexytku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHHHMYMBbI
¢ynkunu. Haubonbiiee n HauMeHblee 3HaueHNe (QyHKIIMU Ha IPOMEXKYTKE
313 CrenenHas (yHKINS C HATYpalIbHBIM U LENbIM 1oka3aTenem. E€ colicTBa u rpaguk. CBoiicTBa
' U rpaduk KOpHS n-0il cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTenbHast 1 norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU




Touku paspeiBa. AcUMNTOTH rpadukoB ¢yHkmid. CBoHCTBa (YHKUIMH, HENPEPHIBHBIX Ha

3.6
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOILIEHTOB
4 Hauana maremarnyeckoro anaamsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe F€eMEHTAPHBIX (YHKIIUN
40 [IpumeHeHre NPOU3BOAHON K HCCIENOBAHUIO (PYHKIMA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxaenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS (YHKIIMH Ha OTPE3KE
4.3 [lepBooOpasnas. Murerpan
5 MHoOXecTBa U JIOTuKa
5.1 MHoxecTBO, ornepanuu HajJ MHOkecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTU
72 [Ipsimble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BPALCHUS
7.5 Koopaunats! 1 BeKTOpHI
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