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MMOACHUTEJIBHASA 3AIIMCKA

I'eomerpus siBrsieTcss OMHUM M3 0a30BBIX KYPCOB HAa yPOBHE CpeHEro odmero o0pa3oBaHus, Tak KaK
obecrieynBaeT BO3MOXKHOCTb M3YyYEHHs AMCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEAMETOB
TYMaHHUTapHOTO KA. [T0CKONBKY JOrHYecKoe MBIIICHHE, (POPMUPYEMOe TIPU U3YUYECHHH 00YJarOIIUMHUCS
NOHATUIHBIX OCHOB TIEOMETPUH, IPU JOKA3aTelIbCTBE TEOPEM M IOCTPOEHUM LEHNOYKH JIOTHYECKUX
YTIBEP)KICHUM IpU peIIeHUH I'€OMETPUUYECKUX 3aJady, yYMEHHUE BBIIBUIAaTh M OIpPOBEpraTb I'MIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PEUIEHHMM 33Jad €CTECTBEHHO-HAayYyHOro IMKJIa, B YaCTHOCTH
¢bu3nvecKux 3a1ad.

Ilesnp ocBoeHust mporpaMmel yueOHOro kypca «l'eomerpus» Ha yriayOnEHHOM YpOBHE — pa3BUTHE
UH/MBUJYAJIBHBIX CIIOCOOHOCTEH OOYyYarolMXCs MPH H3YYEHUM T€OMETPUM, Kak COCTaBJIAIOLICH
npeaMeTHoi obnactu «Maremaruka U MH(GOpMaTHKay depe3 odecreueHrne BO3MOKHOCTH MIPHOOPETEHUS U
UCTOJIBb30BaHUsl OoJiee TIyOOKMX TE€OMETPUYECKUX 3HAHUU W JeHCTBHH, Creru(HUUHBIX T€OMETPUH, U
HEOOXOAUMBIX JUIsl YCIEHUIHOTO MNpOo(ecCHOHANIBHOrO 00pa30BaHUs, CBA3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMaTHKH.

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

paclipeHue IpeJCTaBIeHUs] O TEOMETPUM KaK YacTh MHUPOBOHM KyJIbTypsl U (OPMHUpPOBaHHUE
OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIMM MUPOM,;

(dbopMHUpOBaHKE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BXHEUIIMX MaTeMaTHYECKUX
MOJIEISIX, IO3BOJISIOIIMX OIMCHIBAaTh W HW3Yy4aTh pa3Hble SBJICHUS OKPYKAIOLIEr0 MHpa, 3HaAHHUE
MOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

¢dbopMHUpoBaHHE YMEHMs BJaJleTh OCHOBHBIMU IMOHSATHSMU O HPOCTPAHCTBEHHBIX (UIypax U HX
OCHOBHBIMH CBOMCTBAaMH, 3HaHUE TeOpeM, (POPMYJ U YMEHUE X NMPUMEHSATh, YMEHHSI JIOKA3bIBATh TEOPEMBI
Y HaXOJMUTb HECTaHAAPTHbBIE CIIOCOOBI pEIIeHUs 3a/1ay;

(dbopMHUpOBaHHE YMEHUS pPacllO3HABaTh HAa YEPTEKaX, MOJAEISIX U B pealbHOM MUPE MHOTOTPAHHUKHU U
TeJa BpalleHUs, KOHCTPYUPOBAaTh F€OMETPUUECKUE MOIEIIH;

(dbopMHUpoBaHKE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTUYECKOTO TOCTPOCHHUST MAaTEMaTHUECKUX TEOpHi,
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MIPOBEICHUH PACCYKICHUI;

¢dbopMHUpoBaHHE yMEHHs BIIAJETh METOAAMHU JO0Ka3aTeNbCTB U AJTOPUTMOB PELICHMs, YMEHHUS HUX
IIPUMEHSITh, IPOBOJNUTD 10KA3aTEIbHBIE PACCYKIACHHS B XOJ€E PELICHUS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4
C MPAKTUYECKUM coJepKaHueM, (pOopMHpOBaHUE MPEACTABICHUS O HEOOXOJUMOCTH J0Ka3aTelIbCTB MU
00OCHOBaHWM MAaTEMaTHUECKUX YTBEPXKIEHUH U POJIM aKCUOMAaTUKU B TPOBEAECHUU JETyKTUBHBIX
pacCyXJIeHUH;

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

¢dopmupoBaHre (YHKIMOHATIBHON TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHM: YMEHHs DPaclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaJIbHBIX KU3HEHHBIX CUTYalUAX
U TOpU M3YyYEHUH JPYruX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEW,
MOJIETTMPOBAHUS PEATIbHBIX CUTYallMi, UCCIIEOBAHMS IOCTPOEHHBIX MOJIENIEH, HHTEPIIPETALIMU MTOTyUYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMH COZIEP)KaTEIbHBIMU JIMHUSAMH yueOHOTo Kypca «I'eometpusi» B 10—11 kiaccax siBIstoTCA:
«[IpsiMble 1 TIIOCKOCTH B MMPOCTPaHCTBE», «MHOTrorpaHHUKNY, «Tena BpaieHus», «BeKTopbl 1 KOOpIAUHATHI
B [IPOCTPAHCTBEY, «JBIKEHUS B TPOCTPAHCTBEN.

Cohopmymupoannoe Bo PI'OC COO tpeGoBaHHE «yMETh ONEPUPOBATH MOHATUAMNY, PEICBAaHTHBIMU
reoMeTpuH Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS 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 pe3ysibTaTaM ocBoeHus DenepanbHoi pabodeil mporpamMmbl, pacrpeneiaEéHHbIM 0 TOoAaM



00y4eHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIUAIBHBIM BOIIPOCAM
oOyyaromuecs: oOpalianuch HEOJHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE I'€OMETPUUECKUMHU
NOHATUSIMM M HaBbIKAMM  IIOCIIEJIOBATEIbHO W  TOCTYMATeNbHO, C  COOJIOJCHMEM IpPHUHLUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMsI BKJIOYaThb B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX IPEICTaBICHUN
o0yyaroImuxcs, paciupsis U yriyosss e€, 00pasysl IpOYHbIe MHOKECTBEHHbIE CBSA3H.

[lepexon K U3y4E€HUIO T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE I103BOJISET:

CO3/1aTh yCJIOBUS ISl AU depeHInanuu 00ydeHu s, MOCTPOCHHS MHANBHIyaTbHBIX 00pa30BaTEIbHBIX
nporpamMmM, oOecneuuTh YriayOnEHHOE M3YYeHHE TE€OMETPHHM KaK COCTABIAIONIEH y4eOHOro mpeamera
«MaremaTuka;

MOJIrOTOBUTh OOYYAlOIUXCsS K MPOJOJDKEHUIO M3YYEHHUs MaTeMaTHKH ¢ y4€TOM BblOOpa Oymyuien
npodeccuu, odecneunBas MPEEeMCTBEHHOCTh MKy 00IINM 1 MPpodecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuyenue yuyeOnoro kypca «l'eomerpusi» Ha yriy0néHHoMm ypoBHe orBoxutcst 204 daca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEIeI0).

COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS CcTepeoMeTpuu. Touka, mHpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIICCTBUS U3 HUX.

B3aumHoe pacnoniokeHHe NOpSAMBIX B MPOCTPAHCTBE: IE€PECEKAIOUIMECs, NapajulejbHble WU
cKkpemuBawomuecs npsmMble. [lpusHaku ckpemuBaromuxcst mnpsmbix. [lapamiensHOCTh HpSIMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: NapajlIeNIbHBIE NMPSMbIE B IPOCTPAHCTBE, MAPAICIBHOCTh TPEX NPSMBIX,
napaieNIbHOCTh MpsAMON M IulockocTH. [lapannenbHoe M LIEHTpaldbHOE HPOEKTHPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOHCTBA IMapaJlICILHOTO IMPOCKTHpOBaHUS. M300paxkeHne ¢GUTyp B MapauieIbHON
INPOEKUMU. YIJIBI C COHAIpaBIEHHBIMM CTOPOHAaMH, Yrojdl MeEXAy HpsIMbIMU B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEM: IapajulelbHbIE IUIOCKOCTH, CBOWMCTBAa IApaJUIENbHBIX IJIOCKOCTEM.
IIpocreiime npocTpaHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TETpajap, Hapajuiesienune]l, [OCTPOeHHUE
CCYCHMI.

[lepnieHIUKYNSIPHOCTD MPSIMON U TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPsIMbIE B IPOCTPAHCTBE, MPSMBbIE
NapajuleJIbHbIE U NMEPIEHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH NPSIMON U TUIOCKOCTH,
TeopeMa O IPSIMOW NMEpPNEHAUKYISPHON MIockocTu. OpToroHanbHoOe MpoekTupoBanue. [lepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKH J0 MJIIOCKOCTH, PACCTOSHUE OT MPSIMON JI0 MIIOCKOCTH, MPOEKLUs (PUTYpBI
Ha IUIOCKOCTh. IleprneHauKynspHOCTh IJIOCKOCTEH: MPHU3HAK IMEPHEHAUKYISIPHOCTH JABYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYIApax.

VYriel B MPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYTPaHHBIA YroJI, JIMHEHHBIA YroJ
JBYTpaHHOTO yria. TpéXrpaHHbIi U MHOrOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOIPAHHOTO yTia.
CBolicTBa IUIOCKMX U JABYTPAHHBIX YIJIOB TPEXIPAHHOTO yrja. TeopeMbl KOCHMHYCOB W CHHYCOB JJIst
TPEXTPAHHOTO YIJa.

MHoOrorpaHHUKH

Bunel MHOrorpaHHuKoB, pa3BEpTka MHororpaHHuka. lIlpusma: n-yronpHas mnpusma, npsmas u
HaKJIOHHas TpU3MbI, OOKOBas M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NPSIMOYTOJbHBIN
napajuleJIenunes U ero cBoiictBa. Kparyaiimme myTy Ha MOBEpPXHOCTH MHOrorpaHHuka. Teopema Dinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamuna: n-yrosipHas NUpaMuaa, MpaBUIbHAs M yceuEHHas
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW NMupamuibl. [IpaBuiIbHBIE MHOTOIPaHHUKHU:
MpaBWIbHAsg TpU3Ma M NpaBWIbHAs NHpaMua, NpaBUIbHAs TPeyroibHas MHUpaMUAA M MPABHIbHBIN
TeTpa’ip, Kyo. IlpeacraBiaeHne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdIP, AOACKAdIP U UKOCAIP.

Bbluuciienue 3J€MEHTOB MHOTOTPaHHMKOB: pEOpa, aAuaroHanu, yriuel. [lnomans OGokoBoi
MOBEPXHOCTH M TIOJHOW IOBEPXHOCTH NPSIMOM MPHU3MBbI, IUIOMIAJh OCHOBAHUW, TeopemMa O OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60K0oBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUIIBL,
Teopema O IO YCEeUEHHON TUPaMUbl.



CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUH MPABUIBHBIX MHOTOTpaHHMKOB. CHMMeTpHs B
IIPaBWJIBHOM MHOT'OTPAaHHUKE: CHMMETPHs NapaJljIesIeUIed, CAMMETPUS IPABWIBHBIX IIPU3M, CUMMETPHS
[IPaBUJILHON ITUPAMUBI.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[lonsaTHsA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPAa, BEKTOPHI
KOJUIMHEApHbIE, COHANPAaBICHHBIE W IPOTHBOIIOJIOXKHO HAIPaBIECHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOPAMH: CJIIOKEHHE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHMX BEKTOPOB, YMHOXKEHUE
BEeKTOpa Ha uuncio. CBoHcTBa ClI0XeHUS BEKTOpoB. CBOMCTBa YMHOXKEHHUs BeKTOopa Ha uucio. Ilonsrue
KOMIUIaHapHbIe BEKTOpHL. [Ipu3Hak koMIutaHapHOCTH TpEX BeKTOpoB. IIpaBmiio napamienenunena. Teopema
O Pa3JOoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsmoyronbHas cucrema KOOpAMHAT B
npocrpanctse. Koopaunatsl BekTopa. CBsi3b MeX Ay KOOpJAMHATaMH BEKTOpa U KOOPAMHATAMHU TOYEK. YTOJI
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KIIACC

Tena BpaleHnus

[ToHATHS: MUIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTb, CEepUUecKas MOBEPXHOCTD,
obpasyromue rnopepxHoctel. Tena BpaleHus: HUIMHIP, KOHYC, YCeUEHHBIN KOHYc, chepa, map. Bzanmuoe
pacrioyio’)keHre cepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paskeHue Tesl BpallleHHs Ha
iockocT. Pa3séprka nmunmunHapa u konyca. CuMMeTpus cephl 1 mapa.

O6bEM. OcHOoBHBIE CBOICTBA 00BEMOB Teil. Teopema 006 00bEME MPSAMOYTOJILHOTO MapajuieNenuIena
u cnencteus u3 He€. OOBEM NpsAMON M HAKIOHHON NMPU3MBI, IMIMHIPA, MUPpaMubl U KoHyca. O0bEM mapa
Y IIaPOBOr'0 CETMEHTA.

KomOuHanmu Ten BpameHusi 1 MHOTOTPaHHUKOB. [Ipu3Ma, BucaHHas B UWJIMHIP, ONMCAHHAs OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocTeio. Kacanme mapa u cdepsl miockocTero. [lonsTre
MHOI'OI'paHHHKa, OIMCAHHOI'O OKOJIO chepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPALIECHHUS.

[Tnomanas NOBEpXHOCTH LMIIMHAPA, KOHYCA, IUIoIab chepsl 1 e€ yacteid. [lonoOue B nmpocTpaHCTBe.
OTtHomeHue 00bEMOB, TUIOMIAIeH TOBEPXHOCTEH OJ00HBIX Guryp. [IpeodpasoBanue mogo0Ous, TOMOTETHSI.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHne ceueHUl MHOTOTPaHHUKOB W TeNl BpAIIEHHUS: CEYeHMs LWIMHApa (MapasielbHO U
HEPIEHIUKYIISIPHO OCH), CEYCHHs KOHyca (MapaulesibHble OCHOBAHUIO M MPOXOJSIIME Yepe3 BEpIIHHY),
CEUEHHs 11apa, METO/IbI TOCTPOCHUSI CEUEHUI: METO]I CIe/10B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]
MepeHoca CeKyIei MIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpadcTse. Onepaunun Haj BEKTOpaMu. BeKTopHOe yMHOXeHHE BEKTOpOB. CBOMCTBa
BEKTOPHOr0 yMHO)XeHHs. [IpsiMoyrosibHas cuctema KOOpAUHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
Pasnoxxenue Bekropa o 6asucy. KoopauHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH FEOMETPUUECKUX 3aa4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenust npoctpanctBa. Otobpaxenus. J[BwxeHuss M paBeHCTBO ¢uryp. OOmme cBoicTBa
JBIKEHUWA. BUbl IBUKEHUI: MapajuIeIbHbIN NEPEHOC, HUEHTPAIbHAS CUMMETPHS, 3€pKaJIbHAsT CUMMETPHSI,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [lpsmas u cepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»

(YIJIYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3UIIUN 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UJIEHA
pOCCHIICKOTO OOIIEeCTBa, MPEICTaBIEHUE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYp, SBJIEHUH, TMpoLenyp TIpakIaHCKOTo o0ImiecTBa (BBIOOPBL, ONPOCHI U JAPYroe), yMEHue
B3aMMO/ICIICTBOBATDH C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € MX (DYHKIUSAMU U HA3HAUYECHUEM;

2) maTpuoTHYecKOe BOCIIMTAHHE:



c(hOPMHUPOBAHHOCTh POCCHUHCKOW TPaXKIAHCKOW WACHTUYHOCTH, YBAXEHUS K TMPOIUIOMY U
HAaCTOSIIEMY POCCUICKON MAaTEMAaTUKH, [IECHHOCTHOE OTHOLIEHUE K JOCTHXKEHHUSAM POCCUUCKUX MAaTEMaTUKOB
U POCCUMCKOM MaTEMaTUYECKOM ILIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTUX HAyKaX, TEXHOJIOTUAX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoja, Cc(HOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUS, ITHUYECKOTO0 MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUU HAYKH U
JeSTEeIbHOCTBIO YUEHOT'0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYAYILEro;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAs 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN, 00BEKTOB,
3a/a4, peHieHul, pacCyKJIEHUW, BOCIPUUMUYMUBOCTh K MaTEMaTHYECKMM AacleKTaM pa3JINUYHbIX BHJIOB
HCKYCCTBa;

5) pusznyeckoe BocIUTAHUE:

cOpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTU4YeCKue 3HaHMs B MHTEpecax 370pPOBOIO H
Oe3omacHOro o0pa3a JKHW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE TMHTaHUE,
cOamaHCHpPOBAaHHBIA PEXKUM 3aHATUA W OTIbIXA, peryisipHas (U3WUecKas aKTHBHOCTH), (pu3mveckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESTENIBHOCTHIO;

6) TpynoBoe BocnuTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWS, HWHTEpEeC K pa3IMYHBIM cdepam
poecCHOHATLHOM JEATeILHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKCHUSIMH, YMCHHE COBEpPIIATh
OCO3HAaHHBIN BbIOOP Oyaymiei mpodeccun M pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh
U CrOCOOHOCTh K MaTeMaTH4YecKOMYy OOpa3oBaHUIO M CaMOOOPA30BAHHMIO HA MPOTSKEHHM BCEH >KHU3HH,
TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUU NMPAKTUYECKUX 3a]1a4 MAaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTH SKOJOTHUECKON KYyJIbTYphl, MOHHMAaHUE BIMSHUSA COLUATHHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE WPUPOJHOM U COLMANBHOM Cpelbl, OCO3HaHHE TIJI00AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OpHEHTAIMsl Ha MPUMEHEHHE MAaTEMaTUYECKMX 3HAHUW IS PEIICHHs 3a/ad B
00JIaCTH OKpYXalollel Cpenbl, MIAHUPOBAHUE TOCTYMKOB M OIEHKH HMX BO3MOXKHBIX TOCJEICTBHM ISt
OKpY’Kalollleu Cpesl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON TPAKTUKH, MOHUMAaHWE MaTEMaTUYeCKOW HAyKH Kak cepbl 4eTOBEYECKON IESITeIbHOCTH,
ATanoB €€ pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUSA LMBWIM3AIMHM, OBIAJCHUE SI3bIKOM MAaTEMaTUKH HU
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CPeICTBOM IMO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIIATH NMPOEKTHYIO M
HCCIIE0BATENbCKYIO ACSITEbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHI
Ilo3naBaTebHBbIC YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

basoBble Jlornyeckue 1eMcTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB, TMOHSITHH,
OTHOIIEHUH MEXIy MOHATHUAMH, (POPMYIUPOBATH OMPEEICHUS MOHSATHH, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIAcCU(PUKAIIMU, OCHOBAHUS 7151 000OIIEHUS U CPAaBHEHHUSI, KPUTEPUU TTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA3OBBIBATE CYXKICHUS: YTBEPAUTEIbHbBIE H OTPUIIATEIbHbIE,
eAMHUYIHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TMPOTHBOpEUHs B (haKTaxX, aHHBIX,
HAOIIOICHUSX U YTBEPKACHUSX, TPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHNIL;

Jenatb  BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB  JIOTMKH, JEAYKTHUBHBIX M  HMHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSITEJIPHO JIOKAa3aTeJIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IpsiMble M OT
IIPOTHBHOI0), BBICTPAWBATh AapryMEHTAlLlMIO, NPUBOJIUTH IMPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBODI;

BBIOMPATH CIOCO0 pemieHust yueOHo! 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPATH
HaunOoJee MOAXOJAINMN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

MCIOJIB30BATh BOMPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT MO3HAHUA, (POPMYIHPOBATH BOMPOCHI,
¢bukcupyomue nTpoTUBOpEYHe, MpodiieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBAaTh CBOIO MO3ULIMIO, MHEHUE;

IIPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEJOBAHUE [0 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, IPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (hopMynMpoBaTh OOOOLICHUST M BBIBOJABI [0 pe3yiabTaTaM IPOBEIEHHOIO
HaOJIOACHNUS, MHCCIEOBAaHUs, OLICHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3yJIbTaTOB, BBIBOJAOB U
000011eHMIT;

IIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TAKKE BBIIBUraTh IPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

PatGora ¢ undopmanmeii:

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

BbIOMpPATh MH(OPMALMIO U3 UCTOYHUKOB PA3JIMUYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UHPOPMALIUIO PA3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHMUS,

CTPYKTYpUpOBaTh WHGOPMALMIO, TPEACTABIATh €€ B pasIUYHBIX (opMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMALIMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIEC YyHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIPUHUMATh U (GOPMYJINPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBUSMU U LEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOUKY 3PEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly pellIeHus 3aJaul, KOMMEHTHPOBATh ITOJY4EHHbIN PE3YNIbTaT;

B X0J/ie OOCYXXJeHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMbI, peraeMon
3aJ1auM, BHICKA3bIBaTh UJIEH, HALIEJICHHBIE HA TIOUCK PEIICHHUs, COMIOCTABISATh CBOU CYKIEHUS C CYXKICHUIMU
JApYTUX Y4YacTHUKOB Juajiora, oOHapyKuMBaTh pa3jMyhe U CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(GbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTaBIATh  PE3yibTaThl  PELICHUS  3aJauyd, OKCIIEPUMEHTa, HUCCIEIOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4Y€TOM 3a7ad MpPEe3eHTAlud U O0coOeHHOCTel
ayJAUTOPUH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranuzanmusi:

COCTaBJIATh IUIaH, AITOPUTM pELICHMs 3a/1ayd, BHIOMPATh CIOCOO pelIeHHs ¢ y4ETOM HMEIOLUXCS
pPECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh UM KOPPEKTHPOBATh BAPHAHTHI PELICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

BJIIETh HABbIKAMHU TI03HABATENbHOM pedIeKCMH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YNbTATOB, BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
U pe3yibTaTa PEIIEHUsI MaTEMAaTUUECKOM 3a/1auH;

MIPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPH PELICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;



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

CoBMecTHAasI 1eATEJIBHOCTD:

MMOHUMATh U WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAJILHOW paOOTHI MPHU PEIICHUH
yueOHBIX 3ajlay, MPUHUMATh LIE€JIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacipenessaTh BUILI PabOT, TOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC U Pe3ynbTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBAaTh 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 YYaCTHUKAMHU
B3aUMO/ICVCTBUS.

INPEJAMETHBIE PE3YJIBTATbBI

K xonity 10 kiacca o0ydarmuiicss HAy4UTCS:

CBOOOZIHO OIEPUPOBaTh OCHOBHBIMU IIOHATUSMHU CTEPEOMETPUM MpPU pEUIEHUH 3a1ad U
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIH;

IPUMEHSATh AKCHOMBI CTEPEOMETPUHM U CIIEACTBUS U3 HUX MPH PEILICHUH F'€OMETPHUECKUX 3a]a4;
KJIaCCU(UIUPOBATh B3aUMHOE pACIOJOKEHUE TPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MMOHATUSAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKIY IPSMBIMU B
IIPOCTPAHCTBE, MEXAY NPSMOHN U MIJIOCKOCTHIO;

CcBOOO/IHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOO/HO pacro3HaBaThb OCHOBHbIE BU/Ibl MHOIOTPAHHUKOB (IIpU3Ma, MUpaMK/ia, MPSIMOYTOIbHBIN
napajuienenumnesn, Kyo);

KJ1accu(UIIMpPOBaTh MHOTOTPAHHHUKH, BEIOMPAsi OCHOBaHMS ISl KIIaCCU(PUKAIIHH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBIIIOJHATH NapajlielbHOE, LIEHTPAIIbHOE U OPTOrOHAIIBHOE MPOEKTUPOBAaHUE (PUTYp HA IIOCKOCTbD,
BBITNIOJHATH U300pakeHus (PUTyp Ha MIIOCKOCTH;

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

BBIYUCIIATH IJIOLIAN TOBEPXHOCTEN MHOTOrpaHHUKOB (MpU3Ma, MUPaAMUIA), FTEOMETPUUECKUX Tell
C IpUMEHEHUEM (HopMy;

CBOOOZHO ONEpUPOBaTh MOHSTHUSAMU: CHUMMETPHUsSI B NPOCTPAHCTBE, LIEHTP, OCh M ILIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOZIHO OINEpUPOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHSATH ICUCTBUS HaJl BEKTOPaMU;

pelarth 3a/1a4l Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUN U HAaXO0XK/IEHUE F€OMETPUUECKUX
BEJIMYMH, IPUMEHSS U3BECTHBIE METO/BI IIPU PEUICHUMM MATEMaTUYECKUX 3a/lad MOBBILIEHHOIO U
BBICOKOI'O YPOBHS CJI0)KHOCTH;

MIPUMEHSTh MPOCTEHUIINE NMPOTPaAaMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBbI
IIPY PELIEHUN CTEPEOMETPUUECKHX 3a/1a4;

U3BIIEKaTh, NPEOOPa3OBbIBATE M HHTEPIPETHPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKuX Urypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSITH ITOJTY4EHHbIE 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEAJIbHbIE CUTYALlNH,
NPUMEHITh  W3YYEHHbIE TMOHATHS B  IpOlLlECCe  MOMCKAa  pEeHIeHHs  MaTeMaTHYecKH
chOpMyJIUPOBAHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTYyallMd Ha S3bIKE T'E€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIN C HCIIOJIIb30BAHMEM TIE€OMETPUYECKHX IOHATUI U TEOpEM,



anmapara aireOpbl, pellaTb NIPakTUYEeCKUEe 3a7aul, CBSI3aHHbBIE C HAXO0XKJICHUEM I'€OMETPUUYECKUX
BEJIMYNH;

UMETh MpEACTaBIE€HUs 00 OCHOBHBIX JTamax pa3BUTHS TIE€OMETPUM KaK COCTABHOM YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyaromunicss HAyIuTCs:

CBOOOJTHO OMEpPUPOBATH TMOHSATUAMH, CBSI3aHHBIMH C UMWJUHIPUYECKOW, KOHUYECKOH W
ceprieckoil MOBEpXHOCTAMHU, OOBACHATH CITIOCOOBI IOTYUSHHS,

OIEPUPOBATH MOHITHSIMH, CBS3aHHBIMUA C TEJIAMU BPAIICHHS: IIJIMHAPOM, KOHycOM, chepoll u
1apom;

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

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CPEPhI U TNIOCKOCTH;

BBIYHCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHUs, O0BEMBI U IUIOMAIH
MMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJI BPAIICHUS, TEOMETPUUYECKUX TEJ C MPUMEHEHHEM (HOPMYIT;
CBOOOJTHO OIEpPUPOBATh MOHATHSIMH, CBSI3AHHBIMU C KOMOMHAIMAMHM TEJ BpAllEHUs W
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAaHHBIA B cdepy U omucaHHBIA OKoyo cdepsl, chepa,
BIHMCAaHHAsi B MHOI'OIPAHHUK WJIM TEJIO BPAlllCHHUS;

BBIYUCIISTH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMU MO00HBIX TE;
n300paxkaTh HW3y4aeMble (DUTYpBI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3 PHCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHsI TEJl BPaICHHUS;
W3BJICKATh, WHTEPIPETUPOBATh W TPeoOpa3oBbIBaTh HH(MDOPMANHIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OINE€PAIlMU HaJ BEKTOPaMHU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOpAMHAT;

pemath TE€OMETPUYECKUE 3aJa4d Ha BBIYKHCICHHE YIJIOB MEXAY MPSAMBIMA M IUIOCKOCTSMH,
BBIYHCJIICHHE PACCTOSHUNA OT TOYKM J0 IUIOCKOCTH, B LIE€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia TP PELICHUU;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMH C JIBHKEHUEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBIDKCHHI;

BBINIOJHATh M300pak€HHsT MHOTOTPAHHUKOB M TeJ BpalleHHs NpU NapalieIbHOM MepeHoce,
LEHTPAIbHOM CHUMMETPUM, 3E€pKAJIbHOW CHUMMETPUHU, TIPU TOBOPOTE€ BOKPYT MPSIMOMH,
npeoOpa3oBaHus OI00MS;

CTPOUTH CEUYEHHS MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEUEHHUs MHIMHApa (MapaiellbHO U
MEPIEeHIUKYJIAPHO OCH), CEUYEHHs KOHyca (MapajielbHble OCHOBAaHHIO M IPOXOJALINE Yepes3
BEpILNHY), CEYEeHHUS 11apa;

UCIOJIb30BaTh ~ METOJbI  NOCTPOEHHUS CEUEHUM: METOJ CJIeJJIOB, METOJ  BHYTPEHHEro
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

MIPUMEHSITh TeOMETpUYECKHe (PAKThl Ui PEIICHUsT CTEPEOMETPUUYECKUX 3a/1ay, MPEAOIararimux
HECKOJIBKO IIaroB PEIIeHUs, €CIIH YCIOBHS IPUMEHEHUS 3a/I1aHbl B IBHOW 1 HESIBHOU (popme;
pelaTh 3a/1a4 Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HaX0XKJIEHUE T€OMETPUUYECKUX
BEJINYWH;

MPUMEHATHh MPOTPAMMHBIC CPEACTBA U DJEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN
CTEepEOMETPUYECKHX 33]1aY;

MPUMEHATHh TIOJIYYCHHBIC 3HAHUS Ha TMPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATh U OICHUBATH
peanbHble CUTyallud, IPUMEHSATh M3YYEHHBIE MOHATHUS, TEOPEMbI, CBOMNCTBA B IMPOIECCE MOUCKA
pelIeHrs MaTeMaTH4YeCKH COPMYITUPOBAHHOMN TPOOIEMBI, MOIETUPOBATh PealbHbIE CUTYAIlH Ha



SI3bIKE TE€OMETPHUM, HCCIEN0BATh IOCTPOEHHBIE MOJEIHW C HCIOJIb30BAHUEM TI'€OMETPUUYECKHUX
MOHATHM M TeopeM, ammapara aiareOpbl, peuiatb MpPaKTHYECKUe 3aJauyM, CBSI3aHHBIE C
HaXO0XJACHUEM T'€OMETPUUYECKUX BEJINYNH;

UMETh TMpeAcCTaBiIeHUs] 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM 4YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpoBbIe)
n/n NMPOrpamMMbl Kontpoabusbie IIpakTuueckue P
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnonioxkeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
BekTops! B mpocTpaHcTBE 12
3 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIMS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HanmeHoBaHMe pa3eioB U TeM
Ne ni/m (uudpossbie)
NMPOrpaMMebI Konrtpoasnbsie IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckas reoMeTpHs 15 1
5 [ToBTOpeHue, 0600IEeHNE U 15 1
cUCcTeMaTH3aIns 3HaHWH
3 OOBEM MHOTOTpaHHUKA 17
4 Tema Bpamenus 24




Ne
n/n

5 [Tnomaau mOBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpenue, O606H.[€Hlfe " 17 9
cucTeMaTu3alus 3HaHui
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8

ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

KoaunuecTBO 4acoB

Tema ypoka

OcHoBHbI€ NpaBUiIa U300paKEeHUsI HA PUCYHKE
IJIOCKOCTH, MApaJIENbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IuHbl OTpEe3Ka

Bcero

KonTpoabu
ble padoThI

IIpakTn4eckun
e padoThl

Jlara
U3yYeHUS

JJIeKTPOHHbIE
nu(ppoBbIE
oOpa3oBaTeJibHbIE

pecypchl

[lonsTHs cTrepeoMeTpun: ToUKa, psmas,
IJI0CKOCTh, MpocTpaHCcTBO. OCHOBHBIE MpaBuiIa
M300paXkeHUsI Ha PUCYHKE MJIOCKOCTH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEeIMHbBI
OTpe3Ka

IlonsTus: MEPECCKArOIMMECS IIOCKOCTH,
IepeceKaromumecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekaromecs npsimas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, ©300paKeHHE MPOCTEUIINX




MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMEI CTEPCOMETPHHU U IIEPBLIC CIICACTBUA
U3 HUX

AXCHOMEI CTEPCOMETPHHU U IICPBEIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS
n3 HUX. CrocoObl 3a7aHus TPSIMBIX U
IUIOCKOCTEH B pocTpaHcTBe. O003HAUCHHS
IPSMBIX U ITIOCKOCTEN

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300paxkeHue nepeceueHus MoMydeHHBIX
IUIOCKOCTEH. PackpainBaHue mOCTPOCHHBIX
CEUYCHHU I pa3HbIMHU I[BETAMH

11

N300paskeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIC TPOXOIAT Uuepe3 ux péopa.
N3o0pakeHue nepeceueHust moayueHHbIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEUeHUH pa3HBIMU I[BETAMU

12

N300paxenune ceueHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
iockocTeil. PackpammBanyie NoCTpOSHHbBIX
CEUeHHH pa3HBIMU LIBETAMU

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
iockocTeil. PackpammBanyie mocTpOeHHbBIX
CeUeHHH pa3HBIMH LIBETAMU

14

Mertoa cnesoB AJist MOCTPOSHUS CeUEHU




15

Meropn cienoB A IOCTPOEHUS CEYEHU.
CaolicTBa niepece4eHU NPSIMBIX U MIJIOCKOCTEN

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHn NPSIMBIX U MJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém

Toukam Ha péOpax. Co3znaHue BHIHOCHBIX
YyepTeKel U 3alucCh MIaroB MOCTPOCHUS

18

[TocTpoenue ceueHuii B nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3/laHue BEBIHOCHBIX
YepTeKEH U 3allUCh 11aroB MOCTPOEHUS

19

[TocTpoenne ceueHuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3aHne BRIHOCHBIX
‘-IepTC)KefI 1 3aIMCh IIaroB MOCTPOCHU A

20

21

22

[TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3aHne BBIHOCHBIX
‘-IepTC)KefI 1 3aIIMCh IIaroB MOCTPOCHU A

[ToBTOpenue mnanumetpuu: Teopema o
PONOPLMOHANIBHBIX OTpe3kax. [Tonodue
TPEYrOJIbHUKOB

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHUsAX Ha BBIHOCHBIX YepTEXkKax.
HcTopus pa3BuUTHSA INIAHUMETPUN U
CTEpEOMETPUU

23

KonTponbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anMHOe pacnionokeHue npsmbIx B
npoctpancTBe. CKpeuBaronecs npsmele.
[Ipu3Haky CKkpenmBarOMUXCs MPSAMBIX.
[TapamtensHble NpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH
NPpAMON MapaJuIeTbHOW TaHHOW MPSIMOiA,




MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallel Ha TaHHOM npsMon. Jlemma o
[EPECCUCHUH NapAIIIEIbHBIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o TpEX
rapajuieNbHbIX OpsMbIX. Teopema o
CKPEILIHMBAIOIIUXCS MPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA NapaJIEIIbHOTO IIPOCKTUPOBAHMSL.
N306pakenue pa3HbIX (GUTyp B mapasieabHON
MIPOECKLINN

LenTpanbHas npoekuus. Yroiu ¢
COHAIMPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
MPSIMBIMU

321,[[3.‘11/1 Ha J0Ka3aTCIbCTBO U UCCIICAOBAaHUC,

CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeaTbHOCTh NPSIMOM U TIJIOCKOCTH
B npocTpaHcTBe. [Ipu3Hak napauienbHOCTH
psiMOM U TIocKkocTH. CBOMCTBA
MapaJIIENBHOCTHU MPSAMOU U TNIOCKOCTH

31

FCOMeTpI/I‘IGCKl/Ie 3aJa41 Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C IMapaJICIIbHOCTBIO
MpsAMBIX U ILIOCKOCTEHN B IIPOCTPAHCTBC

32

33

34

ITocTpoeHne ceueHns, IPOXOIAIIETO YePes3
JAHHYIO TIPSIMYIO Ha YepTEkeE U NapajuIeIbHOTO
npyrou npssmou. Pacuér oTHOmeHnin

[TapannenbHas NpoeKuys, NPUMEHEHUE JUIs
MOCTPOEHHSI CeUeHUl Ky0a 1 mapansenenunesa.
CaoiicTBa napaienenurnena u Npu3Mbl

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/IBHaKI/I




napajiyiCJIbHOCTH ABYX IJIOCKOCTEH

35

36

37

38

Teopema o0 mapajuieIbHOCTH U € IUHCTBEHHOCTH
TJIOCKOCTH, MPOXOAAIIEH Yepe3 TOUKY, He
MPUHAJICIKALLYIO TAHHOMN NIJIOCKOCTH U
CIICCTBUS U3 HeE

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH IPSIMBIX NIEPECEUCHUSI IPU
MEPECCUCHHH JIBYX NapaJlJIeIbHBIX IIIOCKOCTEN
TpeTben

CaoiicTBa napamienbHbIX MIOCKOCTEH: 00
OTpe3Kax NapajuiesIbHbIX NPSIMbIX, 3aKIIFOUEHHBIX
MEXy MapauieIbHBIMU IIIOCKOCTSIMU; O
MepeceYeHNH NPSIMOM C IByMs NTapajieIbHbBIMU
MIJIOCKOCTSIMU

[ToBTOpenue: Teopema [Tudaropa na miockoctu

39

40

41

[ToBTOpEHME: TPUTOHOMETPHUS NPSIMOYTOIBHOTO
TPEyroJIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuiesenumena

Boruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

43

44

[IepneHuKyISPHOCTH NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

[TepneHUKyYIAPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH

TeopeMa 0 CyIleCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOH, IIPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON K
IJIOCKOCTH




[110CKOCTH M NEPIIEHIUKYIISIPHBIE UM NIPSMBIE B

4 MHOTOTpaHHUKAX

46 [InockocTy ¥ NEpNEHANKYISIPHBIE UM IIPSIMBIC B
MHOTOTpaHHUKAX

47 Ilepnennukynsap u HaknoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOYKU Ha MPAMYIO

48 [Iepnennukynsp u HakinoHHasd. [loctpoenue
NEPIEHIUKYJIApa U3 TOUKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHauKkyaapax (mpsmas u
oOparHasi)

50 Teopema o Tpéx nepneHaAuKyIApax (mpsmas u
oOparHasi)

ol VYroa Mexay CKpelMBaoIIUMHUCA IPSIMBbIMU

59 [Touck neprneHauKyISApHBIX NPSAMBIX C IIOMOILBIO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

94 MIPaBUIILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOW NPOEKINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHOM MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJICTBAE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO MIOCKOCTH

59 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IIITOCKOCTH

60

61

CriocoObl OyCTUTH NEPIIEHANKYISAPHIL:
CUMMETpPHUS1, CABUT TOUYKHU I10 NapAJLIICIbHOU
IpsAMOI

CaBur no HenapauieIbHON IPsIMOM, U3MEHEHHUE
paccTosHuI

62

KonTponbHas padota "B3aumHoe pacrionoxenue
MPSIMBIX U IIJIOCKOCTEN B POCTpaHCTBE"

63

64

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOIHLHOM
TPEYroJbHUKE, TEOPEMA KOCHHYCOB

HOBTOpeHI/IeZ YroJj MExKAy CKpCIIUBAOIIIUMHUCA
IpsAMBIMHA B IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTO/bI BBIYUCIICHUS YTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

67

JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria

IlepnenukynsapHsele miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEN;
Teopema O IPsIMOM NepeceueHus IByX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEHN
IIJIOCKOCTH

69

[IpssmoyronbHbBIN Napauienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulelIenunena

70

71

TeopeMa 0 1MaroHanu NPSMOYTOJIBLHOTO
napajuieJienuIe/ia u CIeICTBUE U3 Hee

CTCpCOMCTpI/I‘-ICCKI/Ie U NPUKIIaAHBIC 3a/1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM




MpsMBIX U MJIIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MTPSMBIE,

72 IapajulelIbHbIE IIJIOCKOCTH B CTAaHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa mapannenpHbIX MIIOCKOCTEN HA

73 CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSTHHE MEXIY
CKPEILMBAIOIINMUCS IPSIMBIMHU B IIPOCTBIX
CUTyaLUsAX

74 PaccTosiHMe OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE
OT IPSIMOH 10 INIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MIEPIEHIUKYIISPHOM MJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpanHbix yrioB. Teopema [lugaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 OneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 Kontponbnas padota "Yribl u paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €To
3JIEMEHTHI"

80 [Iupamupa. Bunsl nupamua. [lpasunsHas
nupamuia

81 [Ipusma. [IpsAmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaenenunes, NpsMoyroJIbHbIN
napajuiefnenumnesa, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa

84 Brimykieie MmHOTOTpanHuku. Teopema Diinepa.




[IpaBWIIbHBIE U MTONTYTIPABHILHBIC

MHOTOTPaHHUKHU
85 KonTponbnas padora "MHuororpanHuxu" 1 1
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1

MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BGKTOpﬁ. 1o 6a3ucy TpEx BEKTOPOB, 1

HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1

MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1
100 WroroBas koHTpoJsibHast paboTa 1
101 HToroBasi KOHTpoOJIbHASA paboTa 1
102 OO0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka fara uudposbie
Beero Kourpoabubie IlpakTuyeckue H3y4YCHUHA 06pa3z0oBATETbHEIC

padoThI

padoThI

pecypcbl




[ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha

1 MJIOCKOCTH U B POCTpaHcTBe"

5 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE
BEKTOPOB"

3 IToBTOpeHue Tembl "Boeruucienue yriia Mexay
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpEeHue Temsl "YpaBHEHHUE IPAMOI,
IIPOXOJAIIEN Yepe3 JBe TOUKu"

5 YpaBHEHHE IJIOCKOCTH, HOPMaJllb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHHeE MJI0OCKOCTH, HOPMallb, YPaBHEHHE
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue

3 JIvHeitHbIe HEpaBEHCTBA, TUHEUHOE
pOrpaMMHUPOBaHKE

9 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE
pOrpaMMHUPOBaHUE

10 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexy
IPSIMBIMU B MHOTOTpaHHHUKaX

1 AHaJIUTHYECKNE METOBI pacUuéTa yrila Mex1y
IUIOCKOCTSIMU B MHOT'OT'PaHHUKAaxX

12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TIIOCKOCTH B
KOOpAMHATaX

13 HaxosxaeHnue paccTossHUiM OT TOYKHU 10
TIJIOCKOCTH B KyOe

14 Haxoaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B NMPaBUJIBHON TUPAMUIE

15 KonTponbhas pabota "Ananuruueckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE




MHOT'OTpaHHUKH

17

Ceuenus MHOI'OI'PAaHHUKOB: METO/ CJICI0OB

18

CeucHus MHOTI'OIpaHHUKOB: CTAaHAAPTHBIC
IJIOCKOCTH, IICPECCUCHUA IIPAMBIX U IUIOCKOCTEH

19

20

[TapamienbHble NPSIMbIEC U IJIOCKOCTH:
napajuiebHble CEYeHUs

[TapaienbHbIe IPSMBIC U TIJIOCKOCTH: Pacy€T
OTHONICHUH

21

HapanneanHe MMPAMBIC U TIJIOCKOCTH: YTJIbI
MCKAY CKPCIIUBAOIIMMHCA MTPSAMBIMHA

22

23

24

[lepnieHAUKYIApHBIE IPSAMBIE U INIOCKOCTH:
CTaHJApTHBIC ITAphI EPIECHUKYIISPHBIX
IIJIOCKOCTEN M MPSIMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB

[lepneHAUKyIApHBIE IPSAMBIE U INIOCKOCTH:
TeopeMa O TpeX MEePHEHIUKYISIPax
[lepneHAUKyIApHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOIOTPaHHUKAX

25

HOBTOpeHI/IGZ mIomaan MHOIOyroJiIbHUKOB,
bopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
mogoous

26

27

28

[ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB,
bopMyIIBI IS TUTOIIAICH, COOOpaXKeHUs
mogoous

[ToBTOpEHUE: MIIOIMIATU MHOTOYTOJIbHUKOB,
dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noxoous

[Tnomaau cedeHnii MHOTOTPaHHUKOB: TIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00paxeHus moa00us




[lnomany ceyeHnii MHOTOTPaHHUKOB: IUIOLIAIN

29 MIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30 KonTtponsnas padora "[loBTopenue:
MHOTOIPAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

31 O0BEM Tema. O0beM IPSIMOYTOJILHOTO
napaieNenumea

39 3anmaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyoa;
O TPHUCEKIIUH yTia

33 CrepeoMeTpHUECKUE 3a]]a9d, CBI3aHHBIC C
00BEMOM MIPSAMOYTOIBHOTO TIapaJUICIICTUIIC/Ia
[TpuknaaHbIie 3a7a49u, CBSI3aHHBIC C

34 BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napaiesienuea

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpHUECKUE 3a]]a9, CBS3aHHBIC C
BBIYHCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI

37 [TpuxnanHeie 3a1a4n, CBA3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpeaenénHoro uarerpaia. O0bEM HaKIIOHHOU
MIPU3MBI

39 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpanga. OobEéM nMupaMu bl

40 ®dopmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMU ¢ OOITUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMU ¢ OOLITUM YTIIOM

4 CrepeoMeTpHUSCKHE 33]]a9H, CBSI3aHHBIC C

00BbEMaMH HAKJIIOHHOW MPU3MBI




CrepeoMeTpHuueCcKre 3aJa4i, CBA3aHHBIE C

43 ..
o0BEMaMH UpaMUIBI

44 [Tpuknagueie 3agaun 1o Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "O0bEMBI Ten",
CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

16 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHUS JI0 TUIOCKOCTH

47 KoHntponbhas padora "O06bEM MHOTOTpaHHUKA"

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolue
HWIMHAPUYECKON TOBEPXHOCTH

49 umuaap. [psamoil KpyroBon HUIUHAP.
[Imomaae MOBEpXHOCTH HUIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pazyroliue
KOHHUYECKOU MoBepxHocTU. Konyc

51 CeueHune KOHYCa IIOCKOCTHIO, TapaJIIEIbHOM
IUIOCKOCTH OCHOBAaHHS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTU KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3aa4u Ha I0Ka3aTeIbCTBO

55 Y BBIYHCIICHHUE, TOCTPOSHUEM CEUEHUN
UJTUHIPA, KOHyCa
CrepeomeTpuuecKkue 3aja4u Ha JI0Ka3aTeIbCTBO

56 Y BBIYKCIIEHHUE, TIOCTPOCHUEM CEYEHUN
UTUHIpPA, KOHyCa

57 [Ipuknannelie 3a7a4n, CBSI3aHHbIE C LIMJIMHIPOM




58

HpI/IKJIa[[HBIC 3ala4y, CBA3aHHBIC C HUJTIMHAPOM

59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHHE 1mapa
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHue mapa

62 Ypasuenue chepsl. [Lnomans chepsl u e€
yacTen

63 Cummetpus cdepsl 1 mapa
CrepeomeTpHyecKHe 3aJa4i Ha JJOKA3aTeIbCTBO

64 ¥ BBIYHCJICHUE, CBSI3aHHBIE CO C(epoil U mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHuyecKHe 3aJauu Ha JJ0Ka3aTelbCTBO

65 Y BBIYHCJICHUE, CBSA3aHHBIE CO CEPOil U mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66 [Tpuknaanble 3aauu, cBA3aHHbIE cO chepoil u
1apoM
[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,

67 BBIYUCIICHHSI B OKPY>)KHOCTH, CTaHIapTHBIE
noao0us

68 Pasznuanbie KoMOWHAIMY TET BpaIICHUs U
MHOTOTPaHHHKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70 3amaun o Teme "Tena u MOBEpXHOCTH
BpaiueHus"

71 KonTponbhas pabota "Tena u moBepXxHOCTH

BpaieHus"




72

O0béMm mnuHIpa. Teopema 06 00bEME PAMOTO
HWIMHIpA

73

74

Brruncnenne 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpéM KoHyca

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHUueCcKre 3aJa4, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76

77

78

79

[Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEH Te"

O0béM mapa u mapoBoro cexkropa. Teopema 00
00béme mapa. [Lmomanb chepsr.
CrepeoMeTpHruecKUe 3a]a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuknagaeie 3aaauu 1o Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIIAIbI0
cdepbl. COOTHOIIEHUS MEXKTY TIIOMIAASIMH
MOBEPXHOCTEH M 00bEMaMU MTOIOOHBIX TE

ITono6uele Tena B mpocTpancTse. M3menenue
00bEéMa nipu nogo6un. CrepeoMeTprudeckue
3a]1auu, CBsI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJI ¥ IJI0LIa/Iel MOBEPXHOCTEN

80

KontponbHas padota "[lnommanu moBepxHocTu
U 00BEMBI KPYTIIBIX TET"

81

82

JBmwxenus nmpoctpancTBa. OTOOpakeHHUS.
JBwxenus u paBeHCTBO huryp. O6mme
CBOMCTBA JIBIKEHUI

Buael n1BukeHMit: napauieNIbHbIN IEPEHOC,
LEHTpAJIbHAsl CHMMETPUS, 3epKajbHasl
CHMMETpPHUS, TIOBOPOT BOKPYT MPSIMOM




83

[Ipeo6pazoBanus mogobus. [Ipsmast u cdepa
Ditnepa

84

85

['eomeTpuyeckue 3a/1a4un Ha MPUMEHECHHUE
JIBIDKECHUSA

KoHntposbhas padota "BekTopsl B
npocTtpaHcTse"

86

Ob6o6maromee noropenue 11 noHATUH U
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucremaTtusanus 3Hanuil: "l[lapamiensHoCTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTBe"

88

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo10B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae"

89

90

91

92

Ob6o6uaromiee noropeHue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cuctemarusanus 3HaHuil: "Oo6bem
MHOTOTrpaHHHKaA"

Ob6o6uaroree noropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "OobeM
MHOTOIpaHHHUKa"

Ob6o6maroriee nosropenue 11 noHsATHi 1
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

Ob6o6maromee nopropenue 11 noHsaTuit u




MeTO10B Kypca reomerpun 10—11 kmnaccos,
cucremarusanus 3Haguii: "Ilmomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

93
94

Wrorosas KoHTpOJbHAS paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

96

97

[ToBTOpeHue, 06001IeHNE U CHCTEMATH3AIUS
3HAaHUM

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U
e€ poJib B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U

eé POJIb B pa3BUTHH COBPECMCHHBIX MHKCHCPHBIX
H KOMIIBIOTCPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHHU COBPEMEHHBIX MHKECHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUH

99

100

101

102

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

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U
e€ POJIb B pa3BUTHU COBPEMEHHBIX WHKCHCPHBIX
N KOMITIBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U
eé POJIb B pa3BUTHU COBPEMCHHBIX NHKCHCPHBIX
N KOMITBFOTCPHBIX TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPHUN KaK HAyKU U

eé POJIb B pa3BUTHU COBPECMCHHBIX NHKCHCPHBIX
N KOMITBFOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC
Kog .
T L IIposepsiemble MPEIMETHEIE PE3yILTATHI OCBOCHHS! OCHOBHOI
pesyIbTaTa 00pa30BaTeILHOI NPOrPaMMBbI CPeIHEro 001ero 00pa3oBanusi
7 I'eomerpus
7.1 OnepupoBaTh HOHATUAMU: TOYKA, IPSIMasl, INIOCKOCTh
79 [IpyMEHATL aKCUOMBI CTEPEOMETPUM U CIEICTBUS M3 HUX IPH PELICHHU
reOMETPHYECKHX 3a/1a4
73 Onepuposarhb MOHATHAMM:  MapAIIEINbHOCTh 1 TICPICH/IHKYIAPHOCTH
HPAMBIX M IUIOCKOCTEN
24 KnaccupuuupoBaTh B3aUMHOE PACIOIOKEHHE NPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA YIOJ, TPaHU ABYIPAHHOIO YIIIA,
75 pedpo ABYrpaHHOrO yria, JMHEHHBIH yroj ABYTPAaHHOIO yIJa, rpaxycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh IOHATHSAMH: MHOTOIPAHHUK, BBIIYKJIBIA M HEBBITYKIbIHA
' MHOTOTPaHHHK, 3JIEMEHTHI MHOTOIPAHHUKA, IPABH/IbHBIM MHOIOTPAHHHK
77 Pacnio3HaBaTth OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (IIMpaMuja, IpU3Ma,

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

7.8 KJ'IaCCI/I(bI/IKaI_II/II/I (BBIHYKJ'ILIe N HEBBIITYKJIBIC MHOT'OI'PaHHUKHU, IIPABUIILHBIC
MHOI'OI'paHHUKHU, IIPAMBIC U HAKJIOHHBIC ITPU3MBI, napaﬂnenenﬂneﬂm)

7.9 OHGpI/IpOBaTB MOHATHUAMU: CCKYyIlasd MJIOCKOCThb, CCHCHNEC MHOT'OI'PAHHHUKOB

OOBACHATH MPUHIUIIBI ITOCTPOCHUA CEe4YCHUI MHOT'OTPAaHHUKOB, HUCIIOJIb3YA
METOJ CICI0B

7.10

Ctpouth cedeHHMs] MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBHITIOTHATH
7.11 (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HAaXOXXJIEHHE T€OMETPUYECKUX BEIIMYWH MO OoOpasiam
WU aJropuTMaM, TPHUMEHSS H3BECTHBIE AHAJUTUYECKHUE METOIbl TpHU
7.12 pelleHnH  CTaHJapTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUM MEXAYy ABYMs TOYKaMH, OT TOYKH JO HPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIMMHUCS MPSIMBIMU

Pemate 3amaun Ha HAaXOXKJIEHHE T€OMETPUYECKUX BEIIUMYWH IO OoOpasiam
WU ajJropuTMaM, TPUMEHSS W3BECTHBIC AHATUTUYECKHE METONBI TP
7.13 pEelIeHNr CTaHAAPTHBIX MAaTEeMATHYECKUX 3a7]ad Ha BBIYHCICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCS MPSIMBIMU, MEXKIY NPSIMOM M TIOCKOCTHIO,
MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
7.14 nupaMmzia) ¢ HpUMEHEHHEM (QOpMYJ, BBIYHMCIATH COOTHOLIEHHS] MEXIY
TUTIOIIASIMH ITOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PAaHHUKOB

OnepupoBaTh MOHATUSMHU: CHUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCh H

7.15

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI




W3BnekaTh, mnpeoOpa3oBbIBAT W HHTEPIPETUPOBATH HH(OOPMAIMIO O

7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpPEACTAaBICHHYIO Ha
yepTexKax U pUCyHKax
[IpumensTh reomerpuyeckue (GakThl IS PEUICHUS CTEPEOMETPHUYECKHX
7.17 3a7a4, MPEANOJararolluX HECKOJIbKO IIArOB pELICHUS, €CIU YCIOBUS
NIPUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpumensTh mpocTeilliie NporpaMMHBIE CpEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au
719 IIpuBOoguTE NpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' KU3HU, pacllO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONMy4YEHHbIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh peajbHbIC
CUTyallud ¥ MPUMEHATh U3YYECHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu Cc(HOPMYITUPOBAHHOMN MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallud Ha SI3bIKE T'€OMETPUH, MCCIEN0BAaTh IIOCTPOCHHBIE MOJENIN C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, almapara ajareopsl,
pemiate ~ MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
T€OMETPUUYECKUX BEIUYUH
11 KJIACC
Kon . .
e IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
iy NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
6 I'eomerpust
OnepupoBarh  MOHATHUSMHU:  IDUIMHAPHYECKAss  IOBEPXHOCTh,  OOpasyromue
6.1 UWIMHIPUYECKON TMOBEPXHOCTH, MHIMHAP, KOHUYECKAash MOBEPXHOCTh, 00Opa3yrolue
KOHMYECKOW MOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh
6.2 PacnioznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH cIOCOOBI MOJTyYEHHUs TeJl BpaIlleHUs
6.4 KnaccudumupoBats B3auMHOE pacmoiokeHHe CPephl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMU: IAPOBON CEIMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa,
' LIapOBOM CJI0W, OCHOBAHHUE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEN TEJ BpPAIIEHUs, TEOMETPUUYECKUX TeIl C
' pUMEHEHHEM (POPMYIT
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy M ONUCAHHBIM OKOJIO
' cdepsl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK WJIM TEJIO BPALECHUS
6.8 BbIUUCIIATE COOTHOIIEHHS MEXY MJIOLIAIIMHU IMOBEPXHOCTEH U 00BEMaMU MOAOOHBIX
' TeN
6.9 N300paxkaTh m3ydaemble (QUTYPHI OT PYKH M C TPUMEHEHHEM MPOCTHIX UYePTEKHBIX
' HHCTPYMEHTOB
6.10 BbINoONHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
' BU/JI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHus
W3BnekaTs, UHTEPIPETHPOBATH U npeoOpa3oBHIBAThH nHpOpMaLIHIO 0
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeJCTaBICHHYI0 Ha 4YepTexax u
PHUCYHKaX
6.12 [IpumensTb reomerpuueckue (GakTbl JUIsl pEIICHUS CTEPEeOMETPUYECKUX 3ajad,

nmpeanojararomux HECKOJBKO IIAaroB pEHICHUs, €CJIU YCJIOBHUA IMPUMCHCHUA 3aJlaHbI B



ABHOH popme
6.13 OmnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONMHATE [EHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHMSI BEKTOPOB U YMHOXKEHHUS
' BEKTOpa HA YHUCJI0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00J1aat0T
6.15 [IpuMeHsTH NpaBUIIO NapajuIeICIUIIEA IIPU CII0KEHUHT BEKTOPOB
OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXKIY BEKTOpaMH,
CKaJISIPHOE NPOU3BEJEHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMIJIAHAPHBIE BEKTOPBI
HaxomuTh CyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpAa HA YHUCIO, Yrojl MEeXAay
6.17 BEKTOpaMHM, CKaJSIpHOE  IPOU3BEACHME, PpaACKIaAblBaTh  BEKTOp 1O  JABYM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.18 3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
6.19 Pemars npocreiiline reoMeTpUYECKHE 3aJadyd  Ha  IPUMEHEHHME  BEKTOPHO-
' KOOPJMHATHOI'O METO1a
Pemarp 3amauM Ha [10Ka3aTe€IbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH W HaxOXKICHHE
6.20 F€OMETPUUYECKUX BEJIUYMH 1O o0pa3laM WIM ajlropuTMaM, MIPUMEHSsS HW3BECTHBIE
METO/Ibl IIPU PEUIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
6.21 IIpumensTh NpocTENINEe MPOrPaMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHHUKAIMOHHBIE
' CUCTEMBI IIPU PELLIEHUHN CTEPEOMETPUUECKUX 3a7au
6.2 IIpyBomuTe mnpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKHU3HH,
' pacrno3HaBaTh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpuMeHsTh NMONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peasIbHbIE CUTYallUU U
NPUMEHTh HW3YYEHHbIE MOHATHS B IIPOLIECCE IIOMCKA pELIeHHs MaTeMaTHYecKu
6.23 c(OpMyIHpPOBaHHOW MpOOJIEMBI, MOJEIMPOBATH peallbHble CUTYallud Ha s3bIKe
' TE€OMETPHUH, UCCIIE0BATh IOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUI W TeopeM, ammnapara ajireOpbl, pelarb NpPakTUYeCKHe 3a/a4M, CBSI3aHHBIE C
HaXO0XJACHUEM T'€OMETPUYECKUX BETNYNH
MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
7 I'eomerpus
71 OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MpocTpaHcTBO. IloHsTne 00
AKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX
B3aumHOe pacnosokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulebHbIE U
CKpeluBawomuecs mnpsaMble. [lapannenbHOCTh MNPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
NapajuleJIbHbIE NIPSIMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCT TPEX MPSAMBIX, NapaIEIbHOCTh IPSIMON
7.2 ¥ TUIOCKOCTH. YTJIBIC COHAIPABICHHBIMH CTOPOHAMH, YroJ MEXIY MPSIMBIMH B TPOCTPAHCTBE.
[TapannenpHOCTh TUIOCKOCTEN: MapajlielbHbIE MIJIOCKOCTH, CBOMCTBA MapajlIeIbHBIX IUIOCKOCTEH.
[Ipocreiiimme npocTpaHCTBEHHbIE (UTYpHl Ha IJIOCKOCTU: TETpajap, KyO, mNapajuleNenumnen,
MOCTPOEHUE CEUYECHUI
[lepneHIUKyYNSIpHOCTh TPSAMON W TJIOCKOCTH: NEPIEHIUKYJISpPHBbIE MPSMblE B IMPOCTPAHCTBE,
NpsiMble TapajuleJIbHbIE U MEPHEeHJUKYISIpPHbIE K IUIOCKOCTH, MPHU3HAK MNEPIEeHIUKYISIPHOCTU
7.3 MIPSIMOM M TUIOCKOCTH, TEOpEMa O IMPSIMON NEPHEHANKYIISIPHON IUNIOCKOCTH. YTJIBI B IPOCTPAHCTBE:

yroJl MeXJ1y NpsAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM yTroJl, JIMHEHHBIM yroyl ABYTPAaHHOIO YIJa.
[lepneHIUKyNsSp U HAKJIOHHBIE: PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10



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

7.4

7.5

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHHUKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yronbpHas mpusMma, rpaHd U OCHOBAHHUS
NpU3MbI, TMpsiMasi W HAKJIOHHAs MPHU3MbI, OOKOBas ¥ TIOJHAS I[OBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsIMOYTOJIBHBIN Mapajuielenune] U ero cpoicrBa. Ilupamupa: N-yrosbHas
nUpaMuia, TPaHU W OCHOBAaHWUE NUPAMHUJBI, OOKOBask M TIOMHAS TOBEPXHOCTh MHUPAMHU/IBI,
npaBUjibHAasE W yCEU€HHAs MNHUpaMujia. OJEMEHThl Mpu3Mbl W nupamuabl. [IpaBuibHBIE
MHOTOTPaHHHUKH: TOHSATHE MPAaBHJIBHOTO MHOTOTpaHHHMKA, MpaBWIbHAs MpU3Ma M IpPaBHIbHAsS
nupaMu/ia, MpaBuiibHAs TPEYToJIbHAS MUPAMU/Ia U TMPaBUIBHBINA TeTpasap, Kyo. Ilpencrasnenue o
MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTad[p, MOJAeKa’ap U ukocayapyrue CeyeHHs OpU3MBI U
MIAPaMHU/IbI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DIJICMEHTHI
CUMMCTpPHUH B ITMpaMuJiax, mapaiICICnuIeaax, mpaBujIbHbIX MHOI'OI'paHHHUKAaX

7.6

Bbruuciienne 3J€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanw, yriel. [lmomans OOKOBOMH
MIOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOM IPU3MBL, IUIOLIA/lb OCHOBAHUMN, TeopeMa 0 OOKOBOU
MOBEPXHOCTU TPSIMON Tpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH IMPABHILHON
MUPaMUIbI, TEOpEMa O TUIOMAAN yeceu€HHON nupamuabl. [lonstre 06 06péme. OOBEM HpaMuIbI,
IIPU3MBI

7.7

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

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomeTpus

6.1

Hunuaapudeckass MOBEPXHOCTb, OOpa3ylollde  IMJIMHIPUYECKON  IMOBEPXHOCTHU, OCh
HAJTUHIPUYECKONU MOBEpXHOCTH. [{uauHAp: ocHOBaHMS M OOKOBAsi MOBEPXHOCTh, OOpa3yroIias u
0Cb, TUTOIIa/Ib OOKOBOM M MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass mnoBepXHOCTb, 0Opa3yrolle KOHMYECKOH IOBEpXHOCTH, OCh M BEpUIMHA
KOHMYECKOW MoBepxHOCTH. KoHyc: OCHOBaHME W BeplIMHA, OOpasymoomas U OCb, ILIOLIA/b
OOKOBOW U TOJIHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylollue U BbICOTA, OCHOBAHUS U
O0KOBasi MOBEPXHOCTh

Chepa u map: meHTp, paaumyc, AUAMETP, IUIOLIA[b IOBEPXHOCTH cdeprl. Bzanmuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe, muomaab cheps

6.4

6.5

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

KoMOuHanmu Ten BpallleHuss 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONUCAaHHBIA OKOJO c(epsl,
cdepa, BIMCaHHAs B MHOTOI'PaHHUK, WJIM TEJIO BPALLICHUS

6.6

[Tonsitue 060 06b€Me. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuienenumnena u ciaeAcTBus u3z He€. O0béM mmmuHIpa, KoHyca. OOBEM Imapa W IUIOIAAh

cdepbl

6.7

6.8

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

Ceuenus muMHApa (MapauieTbHO U MEPIEHAUKYISIPHO OCH), CEYCHUS KOHyca (MapayijiebHOe
OCHOBAHUIO U MPOXO/SIIEE YEpE3 BEPIINHY), CEUCHUS I1apa

6.9

BexTtop Ha miockocté U B mpocTpaHcTBe. ClloK€HHE M BBIYMTAHHE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha uyucio. Pa3nokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBumio
napajuienenunena. Penienue 3anay, CBI3aHHBIX ¢ TPUMEHEHUEM IIPABUJI AEUCTBUN C BEKTOpaMU



[IpssmoyronbHast cucreMa KoopauHaT B npocTpaHcTBe. Koopaunatel Bektopa. IIpocteifmne

6.10

3aJa4d B KOOpAMHATax. YTroill Mexay Bekropamu. CKaJspHOE NpPOU3BEIECHUE BEKTOPOB.

Boruncnenue yrioB Mexay NpSMBIMH U IIOCKOCTSIMU. KoOpAHMHAaTHO-BEKTOPHBIM METOJ IpU

PEIICHNU I'€OMCTPHUICCKHUX 3aJa4

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

Kon
NpoBepsIeMoro
TpeOoOBaHUs

OBPA3OBAHUA

IIpoBepsiemblie TPeOGOBAHUS K MPEAMETHBIM pe3yJibTaTaM 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

Brmagenne MertomamMm [OKa3aTeNbCTB, airOPUTMaMM pEIICHHS 3aj]ad; yMEHHUE
dopMynHupoBaTE M OINEPUPOBATH TMOHATHAMH: ONpEACICHHUE, aKCHOMa, TeopeMma,
CIIC/ICTBHE, CBOMCTBO, IpPHU3HAK, JOKAa3aTEIbCTBO, PAaBHOCHIIBbHBIE (HOPMYIHNPOBKHY;
OPUMEHATh HX; yMeHHe (opMynupoBaTb OOpaTHOE M NPOTHUBOIIOJIOKHOE
YTBEpXK/EHHE, TPHUBOANUTH TPHUMEPHl W KOHTPHPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYECKOW MHIYKIMH; TIPOBOJHUTD JOKa3aTeIbHbIC PACCYKICHHS MIPU PEIICHUH
3a/1a4, OLIEHUBATH JIOTHYECKYIO MPAaBHIBHOCTh PACCYKICHUI; YMEHHE OINEPHPOBATH
MNOHATUSMH: MHOXXECTBO, MOJMHOXECTBO, ONEpaIlli HaJ, MHOXECTBAMH; yMEHHE
UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar Juisl ONHCAaHHS peajbHBIX
NPOIECCOB W SBICHUH M TPHU PEHICHWH 3aJad, B TOM YHUCIE U3 APYrHUX Y4eOHBIX
IpEeJIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: rpad, CBSI3HBIA Tpad, JepeBo, LUKII,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M ONMUCHIBATH Ipadbl pa3IMIHBIMU CLIOCO0AMH;
UCIIOJIb30BaTh rpadbl IPH PELICHUH 33134

YMeHue onepupoBaTh MOHATHSAMHU: HATYpalIbHOE YHCIIO, IEJI0€ YUCIIO, CTEHEHb C
[EeNBIM TIOKa3aTelleM, KOPEHb HATypallbHOW CTEMEHU, CTENEHb C PalMOHAIBHBIM
HOKa3aTeleM, CTENeHb C JCHCTBUTEIbHBIM IIOKa3aTeleM, JIorapudM Yucia, CUHYC,
KOCHHYC M TAaHI'€HC IPOM3BOJBHOTO YHCIA, OCTATOK I10 MOIYJIO, PallOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCIO, MHOXKECTBA HATYPaJbHBIX, LENbIX, PAllMOHAIBHBIX,
I[GI\/JICTBI/ITGHI)HI)IX YUCCII; YMCHHUEC HCIIOJb30BATh IMPU3HAKU ACIUMOCTH, HanMEHBIIINH
o0Imui JenuTenb 1 HauMeHbllee oblee KpaTHOe, anropuT™M EBKina npu pemeHuu
3ala4; 3HAKOMCTBO C Pa3JIMYHBIMH MMO3UIMOHHBIMHU CUCTEMaMU CYUHUCIICHHA, YMCHUC
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHIMH U
ngorapudmamu, MpeoOpa3oBaHUs JIpPOOHO-PALIMOHANBHBIX BBIPAKEHUH; yMEHUE
ONEpUPOBATh TOHATUSAMH: IMOCIEIOBATEIbHOCTh, apUpMeTHdecKas Mporpeccus,
reoMeTpHYecKasi mporpeccus, 0ECKOHEYHO YOBIBAIOIIAast T€OMETPUIECKast POTPECCHs;
yYMEHHUE 3a/laBaTh IOCIEJI0BATEILHOCTH, B TOM YHCIE C MOMOIIbIO PEKYpPEHTHBIX
dbopMys; YMEHHE OIEpUpPOBATH TMOHSTHAMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma 3amucH
KOMIUIEKCHBIX 4YHceNl (FeoMeTpuuecKas, TPUTOHOMETpUYecKass U aireOpanydeckas);
yMeTh TPOM3BOJIUTH apu]MeTHUecKkue JAEHCTBHS C KOMIUICKCHBIMH YHUCIIAMH;
MMPUBOJUTH NPUMEPHI UCITOJIB30BAHUS KOMIIUICKCHBIX YHUCCII; OTICPUPOBATH IOHATHAMMU:

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

YMenue OIICpHUPOBATH TTOHATHUAMU palnOHAJIbHBIC, HppalOHAJILHBIC,

MoKa3aTelbHble, CTENEHHbIE, JorapuMUYecKue, TPUTOHOMETPUYECKUE YPABHEHUS U




HEpaBEHCTBA, MX CHCTEMBl; YMEHHE ONEpUpPOBaTh MOHATUSAMHU: TOXKJIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHHil, HEPAaBEHCTB U CHCTEM; YMEHHE pellaTh
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBl C INOMOUIbIO PA3IUYHBIX NPUEMOB; peLIaTh
YPaBHEHMsI, HEPAaBEHCTBA M CHUCTEMBbl C IIapaMEeTpOM; IPUMEHATh YpaBHEHU,
HEPAaBEHCTBA, WX CHUCTEMbl U1 pEUIEHMsT MaTeMAaTU4YeCKUX 3ajad U 3a4ad U3

pa3IMyYHbIX 00JacTel HayKH U pealibHOM KU3HU

VYMeHHe ONepupoBaTh MOHATHAMU: (QYHKIHSA, YETHOCTH (DYHKIUH, TEPUOIUIHOCTD
(GyHKIMM, OrpaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKIUH, SKCTPEMYyM
¢GyHKIMM, HaumOosbIIee ¥ HAaWMEHbIIEe 3HA4YCHUS QYHKIMH Ha IMPOMEXKYTKE,
HenpepbiBHAas (QyHKIMS, acUMNOTOTHl rpaduka QyHKIMHM, TepBas U BTOpas
Npou3BOAHAS (QYHKIMH, TEOMETPHUYCCKMH W (U3MUECKHH CMBICI HPOU3BOIHON,
nepBooOpasHasi, ONpeNeiIEHHBI HHTErpall; YMEHHE HAaXOTUTh aCHMIITOTHI Tpaduka
(GyHKIMHU; YyMEHHE BBIUYMCIATH IMPOU3BOJHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOTO W
KOMITO3MLIMY (YHKIMH, HAXOAWTh YPaBHEHHE KacaTeJbHOW K rpaduKy (yHKIUH,
YMEHUE HAaXOIUTh TPOU3BOIHBIC 3JEMEHTAPHBIX (YHKIWH; yMEHHE HCIIOJIb30BaTh
NPOU3BOAHYIO Ul UCCIIENOBaHUS (QYHKIUH, HAXOIUTh HaHOOJbIINE U HaUMEHBIINE
3HaYeHUs (PYHKIUI;, CTPOUTH I'padMKM MHOTOWIECHOB C HCIIOJB30BAaHHEM armapara
MaTEeMaTUYeCKOr0 aHAJIN3a; IPUMEHATh MTPOU3BOAHYIO JJIsl HAXOXK/ICHHUS HAWITYUIIEro
pelieHusi B MPHUKIAAHBIX, B TOM YHCIIE COIHMAIbHO-DKOHOMHUYECKHX M (pU3MUECKHX
3a71a4ax; HaXOJMTh IUIOMAI U 00BbEMBI (DUTYp C MOMOIIBIO MHTETpaja; MPUBOAUTH
NPUMEPbl  MaTEMAaTHYECKOTO MOJICIMPOBAHUS C TOMOMIBIO U (HepeHITHATEHBIX

yYpaBHEHUU

YMeHue omnepupoBaTh MOHATHAMM: Tpapuk (QyHKUMH, oOpaTHas (QyHKUUS,
KOMITO3UIUST YHKIWH, TUHEWHass GyHKIWsS, KBaApaTHIHas (QYHKIUS, parioHaTIbHAas
GyHKUusA, cTeneHHas (QYHKIUS, TPUTOHOMETpUYEecKHe (YHKLUUH, OOpaTHbIe
TPUTOHOMETpUUYECKHE (YHKIMM, TOKa3aTelbHas M Jorapudmuueckas (QyHKINH;
YMEHUE CTPOUTh TIpadUKM H3YYeHHBIX (YHKIUI, BBINOIHATH NpPeoOpa3OBaHUSL
rpadpuxkoB (QyHKUMN, HCMONB30BaTh TpaduKU JJII U3YYEHUS TPOLECCOB MU
3aBHCUMOCTEH, NMpHU pELIeHUH 3ajiad M3 JAPYIHX Y4eOHBIX NpeIMETOB U 3a/1ad U3
peanbHOM JKW3HHW; BBIpAXKaTh (opMylaMH 3aBHCHMOCTH MEXAY BEIMYHHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpadUKU (GYHKUMH 1715 pelieHs] ypaBHEHUH, HEPABEHCTB U
3ajjad ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA

pCH_IeHI/Iﬁ ypaBHeHHﬁ, HCEPAaBCHCTB U UX CUCTCM

YMenue peuraTb TECKCTOBBIC 3aa4YU pPa3HbIX TUIIOB (B TOM YHUCJIC HA MPOUCHTEI, JOJIH
N 49aCTH, Ha ABHIXCHHC, pa60Ty, CTOUMOCTBH TOBApOB M YCJIYI, HAaJIOrHW, 3aaa4yu U3
o0iactu YIIpaBJICHUA JIMYHBIMH U CeMEMHBIMU (bl/lHchaMI/I); COCTAaBJISITh BBIPAXKCHUA,

YpaBHCHHsA, HEPABCHCTBA W HX CHCTCMbI II0 YCJIOBUIO 3aaa4d, HCCICO0BATH




MOJIyUEHHOE pEIIeHHEe M OLEHUBATh MPaBAONOJOOHOCTh pE3y/lbTaTOB; YMEHHE
MOJICIUPOBATh PEAIbHBIC CUTYAI[MH HA A3BIKE MAaTEMAaTHKH; COCTABIIATh BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/ayH, HCCIEN0BATh
MOCTPOCHHBIE MOJIENIM C KCIIOJIb30BAaHUEM armapara aireOpbl, MHTEPIPETUPOBATH

MOJIy4YEHHBIH pe3yNbTaT

YMeHune onepupoBath MOHATHAMU: cpeliHee apupMeTnieckoe, Mearuana, Haudoblee
Y HauMEHbIIIee 3HAYEHUs, pa3Max, JUCIEePCHUsi, CTaHIapPTHOE OTKJIOHEHUE YHCIIOBOTO
Habopa; yMEeHHE HW3BJIEKAaThb, MHTEPIPETUPOBATH MHGOPMAIUIO, MPEACTABICHHYIO B
TablMIax, Ha quarpammax, rpagukax, OTpaKarollyl0 CBOWCTBA PEaTbHBIX MPOILIECCOB
U SBJICHUN; MPEACTAaBIATh HHPOPMAIMIO C TOMOIIbIO TaOlUIl U JAHArpaMM;
UCCJICIOBATh CTaTUCTHUYECKHE TaHHBIC, B TOM YHUCIIC C NMPUMEHEHHEM TpadudecKux
METOJIOB ¥ DJIGKTPOHHBIX CPEICTB; TIpadUyYecKd HUCCIEN0BaTh COBMECTHBIC

HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MNOHATUSAMH: CIy4alHBIM ONBIT M ciy4aiiHOe cOObITHE,
BEPOATHOCTb  CIIy4alHOTO  COOBITHSI; YMEHHME  BBIUUCISATH  BEPOSATHOCTH  C
UCMOJIb30BaHUEM TIpaUUEeCKHMX METOJOB; IPUMEHATh (OPMYNbI CIIOXEHUS MU
YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyIly NOJHOW BEpOsSTHOCTH, (opmyiny beprymm,
KOMOUHATOpHbIE (AaKThl U (OPMYJIbI; OLIEHUBATh BEPOSITHOCTU PEAIBbHBIX COOBITHIA;
YMEHHME ONEpUpOBATh MNOHATUSMM:  CilydailHas  BEJIMYMHA, paCIpeAeTeHHUE
BEPOSTHOCTEH, MaTeMaTUYeCKoe OKMJaHHe, TUCIEPCHs U CTaHIApPTHOE OTKIOHEHHE
CIlydaiiHOW BENMYMHBL, (DYHKIMH pacmpeleseHUus] W IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeIbHOIO M HOPMAJIbHOIO DPACIPENEICHUI; YMEHHE HCIOJb30BaTh CBOWCTBA
W3YYEHHBIX paclpeesieHul A pelleHus 3ajayd; 3HAaKOMCTBO C MOHSATHUSMHU: 3aKOH
OOJBIINX YUCEel, METO/bl BBIOOPOYHBIX MCCIEOBAHUMN; YMEHHUE NPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSIX;
YMEHHME OINEpPUPOBaTh IMOHATHSAMH: COUYETAaHHE, IMEPECTAHOBKA, YUCIO COYETaHUH,
YHCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbIE (aKThI
U pacCyXJEeHMs Ul pelleHHs 3ajiay; OLEHHBATh BEPOSTHOCTH PEaJbHBIX COOBITHIL;

COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJY4YECHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh NOHATHUAMU: TOYKa, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIyd, BEIMUMHA YIJIa, TUIOCKUN Yroj, ABYTPAHHBIN YToJl, TPEXTPaHHBIN YIol,
CKpEIMBAIOIINECsS TpsAMbIE, MAPAICIbHOCTh W MEPHEHAUKYISPHOCTh NPSAMBIX H
IUIOCKOCTEM, yroil MEXAy MNPSMBIMH, Yrojl MEXIy NpsIMONH M IUIOCKOCTBIO, YTOJ
MEXJy IUIOCKOCTSIMHM, PAcCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHHUE HCIIOJIb30BATh NPH PELICHUU
3a]a4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLEHHBATh pa3Mephl
00BEKTOB OKPYKAIOLIET0 MHUPA; CTPOUTh MaTeMaTHYECKHE MOJENU C IOMOIIbIO

TCOMETPHUICCKUX MOHATHH M BCJINMYHH, PCIIaTh CBA3AHHBLIC C HHUMH IIPAKTUYCCKUE




3a1a4un
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VYMeHne omnepupoBaTh TOHATHSAMHU:  IUIOMIAAb  QUrypsl, 00BEM  QUTYPHI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;'I MHOTI'OT'paHHUK, CCUCHUC MHOI'OI'paHHHKA, KY6,
napajuielienure], Ipu3Ma, mupaMuaa, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, IMIMHJD,
KOHYcC, I1ap, cdepa, miomans cepsl, MIOMAAb MOBEPXHOCTH MUPAMUJBI, TPU3MBI,
KOHYCa, NWIMHIPA, 00BEM KyOa, MPSMOYTOJIBHOTO IapauleseluIeaa, MUpaMubl,
OPU3MBL, IWIMHIpPA, KOHYCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CCUCHUS KOHYCa H
MWIMHAPA, TapaUielibHbie OCH WM OCHOBaHHMIO, CEUCHHE Iapa, IUIOCKOCTh,
Kacaromasicsi cepsl, MUIUHAPA, KOHYCA; YMEHUE CTPOUTH CEUECHUE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHHUS, UX CCUCHHS, B TOM
Yuclie C TOMOMIIBI0 JJIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOWCTBA
TEOMETPUYECKUX (PUTYpP, CAMOCTOSATEIBHO (POPMYIIMPOBATH ONPEACICHHS N3Y4aeMbIX
¢uryp, BBIABHTaTh THUIOTE3bI O CBOMCTBaX M IMPHU3HAKAX TeOMETpHUYECKuX (uryp,
00OCHOBBIBATh MJIM OMPOBEPTraTh WX; YMEHHE MPOBOIUTH KiacCH(PHUKANNio GUTYp IO

PAa3JIMYHBIM IIPHU3HAKAM, BBIIIOJHATH HeO6XOI[I/IMbIC JOIMOJHUTCIIbHBIC IIOCTPOCHUA

11

YMeHHe oOmnepHpoBaTh IMOHATHSAMH: JBHIXKCHHE B IIPOCTPAHCTBE, MapajlIeIbHBIN
MIEPEHOC, CUMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
no106ust, moo0HbIe (GUTYpPHI; YMEHUE PAcIO3HABATh PaBHBIC U MO00HBIE (QUTYPHI, B
TOM 4YHUCJIC B TIPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKHE
OTHOILIEHHUS TP PEIICHUH 33]1a4; HAXOJIUTh T€OMETPUUYCCKHUE BEIIMYMHBI (IJTUHA, YTOJ,
TUI0MIa1b, 00BEM) MPU PEUICHUH 33134 U3 IPYTUX YICOHBIX MPEAMETOB U U3 PCATbHOM
JKU3HU; YMEHHUE BBIYHCIATH T€OMETPUYECKHE BETUYMHBI (IJIMHA, YTOJ, TUIOIIA[b,
00BEM, TUTOMIA/Ib TIOBEPXHOCTH), HCIIONB3Yys U3y4eHHBIC ()OPMYJIBI U METOJbI, B TOM
qucie: IUIOMAAb MOBEPXHOCTH MUPAMUAbI, MPU3MBI, KOHYCA, IWIMHAPA, TUIOMAIb
cheppl; 00bEM KybOa, MNPSAMOYTOJBHOTO TapauleNenuneia, MUPaMHUIbI, TPU3MBL,

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

12

13

YMeHue onepupoBaTh MOHATUSMHU: HPSIMOYTOJIbHAs CHUCTEMAa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOYKU, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOPa
Ha 4YMCJIO, pa3lioKeHHEe BEKTOpa Mo 0as3ucy, CKalsIpHOE NPOU3BENIEHHE, BEKTOPHOE
MPOU3BEIEHUE, YTOJ MEXAYy BEKTOpaMH; YMEHUE MCIOIb30BaTh BEKTOPHBIM U
KOOPJIMHATHBIN METO/ /IJIs peIIeHUs] TeOMETPUUYECKHUX 3aj1au M 3a/1a4 IPYTUX y4eOHBIX
PEeIMETOB

YMeHue BbIOMpaTh MOAXOASAIMIMNA METOJ JUIsl pelleHus 3aJadd; I[OHUMaHHUe
3HaYMMOCTH MaTE€MaTHKU B U3YUYEHHM NPUPOJHBIX U OOLIECTBEHHBIX MPOILIECCOB U
ABJICHUN; YMEHHUE pacro3HaBaTh IPOSIBICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
YMEHHME NPUBOAUTH MPUMEPHI MAaTEMATHUYECKUX OTKPBITHI POCCHUIICKOM M MHPOBOM

MaTEeMaTUYeCKON HAyKH

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



Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna v BBIYUCIIECHUS
1.1 Hatypanbhble u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
19 Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIC APOOHM, TPOLEHTHI, OECKOHEYHBIE
HEepUoIMYecKue 1poou
13 ApHd)MeTI/quCKI/IfI KOpEHb HaTypalbHOW cTeneHu. J[eWcTBUsS ¢ apuMETHUYESCKUMHU KOPHSIMU
HATYpaJIbHOH CTENEeHU
14 Crenens c 1enbM okaszareneM. CTeneHs ¢ palldoHaIbHBIM moka3areiaeM. CBOMCTBA CTEIIEHU
15 CuHyc, KOCHHYC M TAaHICHC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCJIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypabHBIC JTOTAPU(MBI
JleiictBuTtenpHble uMciaa. ApupMeTHYECKHE OIlepaluud ¢ JIeHCTBUTENbHBIMH  YHCIIAMHU.
1.7 [TpubnnxkEHHBIE BBIYMCIECHUSA, IIpaBWJa OKPYIJIEHHs, IPHUKUAKA M OLEHKa pe3yibTara
BBIYMCIICHUI
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommuiekcHbie uncia
2 VpaBHEHHs ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAIMOHAILHBIE YPABHEHHSI
2.2 HWppairoHaibHbIe ypaBHEHUSI
2.3 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHbIe U TOrapuPMUUECKHE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHH M HEPABCHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpwuria cucTeMbl JHHEHHBIX ypaBHEHHH. OTpeeInTeNh MaTPUIIBI
3 OyHKIWH U TpaduKh
31 @yHKIMA, crnocoObl 3anaHus QyHkuuu. ['padux (ynHkumu. B3zaumHo oOparHble (yHKIUU.
' Yérupie u HeuéTHBIEe QyHKIUH. [leprnonndyeckne GyHKINN
Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHUH ¢GyHkiuuu. Hymu ¢ynkuuu. IIpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHHHMYMBbI
¢ynkunu. Haubonbiiee 1 HauMeHbllee 3HaueHNe (QYHKIIMU Ha IPOMEXKYTKE
33 CrenenHas (yHKIMS C HATYpaJIbHBIM U LENbIM noka3aTtenem. EE€ cBoiicTBa u rpaguk. CBoiicTBa
' U rpaduk KOpHs N-0if cTenenn
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapUKU




Touku paspeiBa. AcUMNTOTHl rpadukoB ¢(yHkImiA. CBoWCTBa (YHKUMH, HENPEPHIBHBIX Ha

3.6
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. Gopmysa CI0XKHBIX POIIEHTOB
4 Hauayna mareMaTHUeCKOro aHan3a
41 [MpousBonnas GyHkiuu. [Tpon3BoaHbIC 2NIEMEHTAPHBIX (HYHKIIUH
42 [IpuMeHeHHe MPOU3BOAHONW K HCCICIOBaHUIO (DYHKIMA HA MOHOTOHHOCTH U DKCTPEMYMBI.
' Haxoxxnenne HanOoJIbIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIMK Ha OTPE3Ke
4.3 [lepBooOpasnas. Materpain
) MHoOXecTBa U JIOTuKa
5.1 MHoXxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOuHaroprika
7 CeomeTpust
7.1 @duUrypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLECHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



