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IHOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus siBIsieTCs OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeHero o0miero o0pa3oBaHus, Tak Kak
o0ecreyrBaeT BO3MOXKHOCTh M3YYEHHUS TUCHMIUIMH €CTECTBEHHO-HAYYHOH HANpPABICHHOCTH U TPEIMETOB
ryMaHMTapHOro nukia. [lockonbky ioruueckoe MplluieHue, ((OpMUPyEMOE MPH N3yUYEHUH 00yUYarOIMMUCS
NOHATUIHBIX OCHOB TI'€OMETPUH, IPHU JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUM LEHNOYKH JIOTHYECKUX
YTBEP)KIACHUM IIpU PEIIEHUM TIEeOMETPUYECKHX 3a7ad, YMEHHUE BBIABUIATh W ONpPOBEPraTh T'MIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPH PELIEHHM 337ad €CTECTBEHHO-HAYYHOrO IMKJIa, B YaCTHOCTH
¢bu3nyeckux 3anau.

Ilenp ocBoeHust mporpammsl ydeOHOro kypca «l'eomerpusi» Ha yriayOIE€HHOM ypOBHE — pPa3BHTHE
WH/IMBUAYAIbHBIX CIIOCOOHOCTEH OOYyYalomuXcss MpH H3YYEHHH TEOMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHo oOnmacti «MaremaTtuka U HHpopMaTHKa» depe3 odecreueHrne BO3MOKHOCTH TPHOOPETEHUS U
UCIONb30BaHus Oojiee IIyOOKMX TIE€OMETpPUYECKMX 3HaHUM W JeHCTBUH, CleU(UUHBIX T'€OMETPHM, U
HEOOXOIUMBIX JUISI YCIELIHOro MNpo(ecCHOHAIBHOrO 00pa30BaHUs, CBSI3aHHOIO C HCIOJIb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHbIMM 3aayaMM Kypca TI'€OMETPUM Ha YIIyOJIEHHOM YpPOBHE, PACIIMPSIOLIUMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 ypOBHS, SBISIOTCS:

paclipeHue IMpeICTaBICHUs O TEeOMETPUM KaK 4YacTH MHMPOBOH KyJIbTypbl M (hopMupoBaHHE
OCO3HAHUS B3aUMOCBSI3M FEOMETPHUH C OKPY KAIOIIUM MUPOM;

(bopMHpOBaHKE TPEICTABICHUS O TIPOCTPAHCTBEHHBIX (PUTypaxX Kak O BAKHEUIITHNX MaTeMaTHYECKIX
MOJIEJIAX, MO3BOJSIOIIMX OMNMCHIBATh M M3y4aTh pa3Hble SBJICHUS OKPYXKAlOIEro MHpa, 3HAHHUE
MOHATHUIHOTO anmnaparta 1o paszaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpuH;

¢dbopMHpoBaHHNE YMEHHs BJaJe€Th OCHOBHBIMH TOHSATHSAMH O NPOCTPAHCTBEHHBIX (UTYypax W HX
OCHOBHBIMU CBOICTBaMH, 3HAHHE TEOPEM, (POPMYI U YMEHHUE UX IPUMEHSTH, YMEHHUSI IOKA3bIBATh TEOPEMBbI
Y HaxOJJUTh HECTAHAAPTHbIE CLIOCOOBI PELIeHUs 3aay;

(dbopMHpoBaHUE YMEHMS PACIIO3HABATH HA YepPTeKaxX, MOJEIAX U B peallbHOM MHPE MHOTOTPAHHUKHU U
TeJa BpalleHUs, KOHCTPYUPOBaTh FT€OMETPUUECKHE MOIEIIH;

(bopMHpOBaHNE TIOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOT'O TIOCTPOCHUSI MATEMaTHUECKUX TEOPHH,
(dbopmMHpoBaHUE TOHUMAHUS POJIM AKCHOMATUKHU TPU MPOBECHUN PACCYXKIECHUI,

(dopMHpOBaHUE YMEHHs BIAJECTh METOJAMH JO0Ka3aTeJbCTB M AJTOPUTMOB DELICHUS, YMEHUS HX
MIPUMEHSTh, IPOBOAUTH JOKa3aTeNbHbIE PACCYKIECHUS B XOJI€ PEIICHUs CTEPEOMETPUUECKUX 3a]1ad U 3a]a4
C MPAaKTUYECKUM COAEp)KaHUeM, (OPMHPOBAHUE MPEICTABICHUS O HEOOXOAMMOCTH JIOKA3aTEeIbCTB MpPHU
O00OCHOBAaHMM MAaTeMaTHUYECKUX YTBEP)KICHUH M pOJM AKCHMOMATUKA B TPOBEIEHUM JEIyKTHBHBIX
pacCyXICHHU;

pa3BUTHE M COBEPLICHCTBOBAHWE HMHTEJUIEKTYaJIbHBIX UM TBOPYECKHX CIIOCOOHOCTEW OOyuarommxcs,
[I03HABATEJIbHON AKTUBHOCTH, MCCJIENIOBAaTEIbCKMX YMEHUN, KPUTHMYHOCTH MBIIUIEHUS, HHTEpeca K
U3yYEHHUIO T€OMEeTPUH;

¢dopmupoBaHue (PyHKIIMOHAIBHOW TPaMOTHOCTH, PENIEBAaHTHOM I€OMETpPHM: YMEHHs paclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHBIX )KM3HEHHBIX CUTYALHUIX
U TpU M3YyYCHUU JPYTrUX Y4YeOHbIX IPEAMETOB, IPOSBIECHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PEATIbHBIX CUTYalMi, UCCIIEOBAHNS IOCTPOCHHBIX MOJEIEH, NHTEPIIPETALIMN MTOJTYUYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMU COZIepKaTeIbHBIMU JUHUAMH yueOHOro Kypca «['eomeTpus» B 10—11 kiaccax sBIsOTCS:
«IIpsiMbI€ 1 TUIOCKOCTH B MPOCTpaHCTBE», « MHOrOrpaHHuKW», « Tena BpalieHus», « BeKTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE», «/{BUIKEHUS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo PI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH TOHATHIMMY», PEIICBAaHTHBIMU
reoMeTpur Ha yriryOnéHHoM ypoBHe o0yueHuss B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEPKATEIHHBIM
JUHUSAM y4eOHOro Kypca, a (opMHupoBaHHE JIOTHYECKMX YMEHMH pachpelensiercs He TOJIBKO II0
COJIEp’KaTEeIbHBIM JIMHUSIM, HO U 1o rojam oOydeHusa. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOILEE



peIMEeTHBIM pe3yibTataMm ocBoeHusi denepanpHoil pabouell mporpamMmbl, pacHpeesI€HHBIM O rojam
00y4eHHsl, CTPYKTYPHUPOBAHO TaKUM 00Opa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPHHIMIHAIBGHBIM BOIPOCAM
oOyyaromuecst o0paniagTuch HEOJHOKPATHO. DTO IO3BOJIIET OPraHM30BaTh OBJAJEHHE I'€OMETPHUECKUMHU
MOHSITHSMH W  HABBIKAMHU  TOCIEAOBATEIbHO M  TOCTYMAaTeIbHO, C COOJIOJICHUEM MPHUHIIMIIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX MpPEICTaBICHUN
oOyuaroluxcs, paciupsisi U yriayossist e€, o0pa3ys IpOoYHble MHOKECTBEHHbBIE CBS3H.

[lepexoxa K U3y4EeHUIO TE€OMETPUH HA YIITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aatk ycnoBus s nuddepeHnmanim 00y4eHus, TOCTPOCHUS WHAUBHUIyaIbHBIX 00pa30BaTeIbHBIX
mporpaMM, O0O€CNedHuTh YriayOJ€HHOe H3y4YeHHE TeOMETPHHM KaK COCTaBJsIoUIel ydeOHOro mpeamera
«Marematukay;

MOJTOTOBUTH OOYYaIOMIMXCSI K MPOJOJDKEHUIO M3YYECHHSI MaTEeMaTWKU C y4€ToM BblOopa Oymymieit
npodeccuu, odbecnednBas IPeeMCTBEHHOCTh MEX/1y OOLIUM U IPOQecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuyenue yueOHOro kypca «I'eomerpus» Ha yriyOn€éHHOM ypoBHe oTtBoautcs 204 daca: B 10
kiacce — 102 yaca (3 gaca B Heaenmo), B 11 kmacce — 102 gaca (3 gaca B Henemro).
COJAEPKAHUE OBYYEHUS

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATHS CTepeoMeTpuHu. Touka, mpsMas, IUIOCKOCTh, NpocTpaHcTBO. [loHsTHe 00
AKCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUN: AKCUOMbBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anMHOe pacnonokeHue TMpsAMBIX B IMPOCTPAHCTBE: MEpPECEKaloluecs, NapajlieibHble U
ckpemuBaomuecs npsMele. [lpusHaku ckpemuBaromuxcs npsmbix. [lapamienpHOCTh OpSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: MapajlielbHbIE NMPSMbIE B MPOCTPAHCTBE, MApaJIENbHOCTh TPEX MPSAMBIX,
napajuiebHOCTh TPAMON U TuIocKOoCTH. llapasienpHoe M LEHTpajdbHOE MPOEKTUPOBAHUE, HW300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapalljIeNbHOTO MpoeKkTupoBaHus. M3o0paxeHue ¢Guryp B MapaisienbHON
IPOEKUHUU. YTJIBI C COHAIpaBJIEHHBIMM CTOPOHAaMH, Yrojl MeEXJIy HpsMbIMH B IPOCTPAaHCTBE.
[TapamienpHOCTh  IUIOCKOCTEH: IapaJuleibHBIE IIJIOCKOCTH, CBOWCTBA IAPAJUICIBHBIX IIJIOCKOCTEM.
IIpocreiiime npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpadAp, Mapajuiesienune]l, MOCTPOEHUE
CEYECHUU.

[lepnieHIUKyISIPHOCTD MPSIMON U TUIOCKOCTHU: MEPIEHIUKYIISIPHBIE MIPSIMbIE B IPOCTPAHCTBE, MPSMBbIE
napajuleJbHble U NEPIEeHANKYJIISPHbIE K IUIOCKOCTH, IPU3HAK NEPIEHANKYIISPHOCTH MPSAMOM U MIOCKOCTH,
TeopemMa O NPSIMOM MEPHEHAUKYJSIPHON IUIOCKOCTU. OpTOroHalnbHOE MNpoeKkThpoBaHue. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOIl 10 MIIOCKOCTH, MPOEKITUS (PUTYPbI
Ha IUIOCKOCTh. lleprneHauKyIspHOCTh MJIOCKOCTEH: MpPHU3HAK MEPHEHAUKYISIPHOCTH JABYX IUIOCKOCTEH.
Teopema o TpEX NMepreHIUKYISIpax.

VYribl B OpOCTpPAHCTBE: Yroyl MEXAY HPsIMOM M IUJIOCKOCTBIO, JBYTPAHHBIA YroJ, JUHEHHBIM yroi
JBYTPaHHOrO yria. TpéxrpaHHblii 1 MHOTOrpaHHbIe yIiibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPaHHOI'O yIJa.
CBoiicTBa IUIOCKMX U ABYTPAHHBIX YTJOB TPEXIpPaHHOrO Yyriia. TeopeMbl KOCHHYCOB W CHHYCOB ISt
TpEXTPAHHOTO YTJIa.

MHoOrorpaHHUKHU

Bunbl MHOrOrpaHHMKOB, pPa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrosbHas npusMa, npsMmas H
HAKJIOHHas MpuU3MbI, OOKOBasg M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapamnenenumnesn, HPSIMOYTOJIbHBIN
napa’suiesienuIie]l U ero cBorcrra. Kparuaiiume myTy Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Diisepa.
IIpoctpanctBenHast Teopema Iludaropa. ITupammpa: n-yronbHas nupaMmuia, NpaBHIIbHAs W ycedEHHAs
nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHEei NpaBWIbHOM mupamuiabl. IIpaBuiibHBIE MHOTOTPAHHUKU:
MpaBWIbHAs TNpU3Ma M MpaBWIbHAs NHpPaMUAA, NpaBUIbHAs TPEyrojibHas MUPaMHUIAa WU MPaBUIbHBIN
TeTpa’p, Kyo. [IpencraBienue o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTa3p, H0ACKadIp U UKOCAIP.



Brruucnenue 9SJeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, awaroHanw, yriael. [lnomans OGokoBoi
MOBEPXHOCTU M TIOJHOW IOBEPXHOCTH NPSIMOM MPHU3MBbI, IUIOIIAJh OCHOBAHUN, TeopeMa O OOKOBOM
MOBEPXHOCTH MPsAMOH Npu3MbL. [1nomaas 60K0BOM MOBEPXHOCTH U TOBEPXHOCTH NMPABUILHON THUPAMHU/IBI,
TeOpeMa O IJIOIIAJAN YCEUEHHON MUpaMu/Ibl.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPABUIBHBIX MHOIOrpaHHUKOB. CHMMeETpHs B
IIPABHJIBHOM MHOT'OI'DaHHUKE: CUMMETPHs NapaJUIeIeUIe1a, CAMMETPUS IIPABUIIbHBIX IPU3M, CUMMETPHUS
IIPaBUJIILHOM UPAMMJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B IPOCTPAHCTBE, HYJICBOW BEKTOP, MJJMHA HEHYJIEBOIO BEKTOpPAa, BEKTOPBI
KOJUIMHEApHBIC, COHANpPABICHHBIE W IPOTHBOIIOJIOKHO HAIpPAaBIECHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB.
JIEUCTBUSA C BEKTOpPaMU: CIIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uucio. CBoOWCTBa CIIOKEHHs BEKTOpoB. CBOICTBa yMHOXEHMsI BeKTOpa Ha uucio. [lonstue
KOMIUIaHapHbIe BEKTOPHI. [Ipu3Hak koMIianapHocTH TpEX BeKTOpoB. [IpaBuno napamienenunena. Teopema
O PA3NIOKEHHH BEKTOpa IO TPEM HEKOMILIAHApHBIM BekTOpaMm. IIpsmoyrosnbHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBs3b MEXAy KOOPAMHATAMU BEKTOPA U KOOPAWHATAMU TOYEK. YTOJI
Mexy BekTopaMu. CKaJsipHOE NPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHS: TMIMHApPUYECKAs TTOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTh, Cephuueckas MOBEPXHOCTD,
obpaszytomue noBepxHoctei. Tena BpalieHus: LHIMHAP, KOHYC, yCeUEHHBINH KOHYC, cdepa, map. BzaumHoe
pacrioyio’)keHre cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHHs Ha
miockoctH. Pa3BépTka nunuuapa u konyca. Cummerpus cepsl u mapa.

O06BéM. OcHOBHEIE cBOMCTBA 00BEMOB Ten. Teopema 00 00bEME TPSIMOYTOIBHOTO TIapajuIeIICITHITe A
u cienctBus U3 He€. OObEM NPsAMOI U HAKIIOHHOW NPU3MBI, WINHAPA, TUpaMU/Ibl U KoHyca. O0bEM mapa
U IIapOBOI0 CETMEHTA.

KoM0OuHanmu ten BpalieHrs 1 MHOTOTrpaHHUKOB. [Ipu3ma, BiucanHas B IWIMHAP, ONIMUCAHHAS OKOJIO
mwHapa. Ilepeceuenne cdepsl u mapa ¢ riockocTeio. Kacanme mapa u cdepbl miockoctsio. [lonarue
MHOT'OI'paHHMKA, OTIMCAHHOTO OKOJIO c(epbl, chepbl, BIUCAHHON B MHOTOI'PAaHHUMK WUJIH TEJIO BPAILEHUS.

[Tnomaas MOBEpXHOCTH LIUIUH/IPA, KOHYCa, IUIOaab chepsl u e€ yacteil. [lonoOue B mpocTpaHCTBE.
OTtHoueHre 00bEMOB, MIIOLIAAEH OBEepXHOCTEN M0J00HBIX Guryp. [IpeobpazoBanue nogo0usi, roMOTETHS.
Pemenue 3a1a4 Ha MIIOCKOCTH C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHne ceueHM MHOTOIPAaHHMKOB W TeNl BpAIICHHUS: CEYeHMs LWIMHApa (MapaieslbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHHUS KOHyca (mapajiesibHble OCHOBAHUIO U MPOXOJSIIUE Yepe3 BEpIINHY),
CEUEHUs I1apa, METO/IbI IOCTPOEHUS CEUEHUI: METO/ CIIEI0B, METO] BHYTPEHHETO TPOEKTUPOBAHMSI, METO
IepeHoca CeKyllei MIoCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOe yMHOKeHue BEKTOpoB. CBoiicTBa
BEKTOPHOTO YMHO)KeHHUs. [IpsMoyronpHas cucremMa KOOpIMHAT B IpocTpaHcTBe. KoopanHaThel BeKToOpa.
Paznoxenue BexkTopa o 6asucy. KoopanHaTHO-BEKTOPHBII METO/ TP PEILICHUH F'€OMETPHUECKUX 3ajiau.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenuss npoctpanctBa. Otobpaxenus. J[Bwxenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBYKEHUN. BUIIBI IBM>KEHMI: TapaJlIeNIbHBIN IEPEHOC, IEHTPAJIbHASL CUMMETPHUS, 3€pKajbHasl CHMMETPUS,
OBOPOT BOKPYT npsMoii. [IpeoOpazoBanus nogobus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «TEOMETPUS»
(YITJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI



1) rpa:knanckoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTH IPAKIAAHCKON MO3UIMHN 00YYarOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOT'O UJieHa
pOCCHIiCcKOro OOIIecTBa, MPEICTaBICHHE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS DPA3TUUYHBIX
CTPYKTYp, SBICHHH, TpOLEAYp TpakIaHCKOro ooOmiectBa (BBIOOPHI, ONPOCHl M JIPYroe), yMEHHe
B3aMMOJICIICTBOBATH C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (YHKIMSIMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TpPaXKTAHCKOW HMIECHTHYHOCTH, YBaKEHUS K MPOIUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHHE K JJOCTHKEHHUSIM POCCUHCKUX MaTeMAaTHKOB
U POCCUMCKOM MaTeMaTHYECKOM IIKOJIbI, UCIOIb30BAHNE ITUX JTOCTHXKEHHUI B IPYTUX HAYKaX, TEXHOJIOT X,
chepax SKOHOMHUKH;

3) AyXOBHO-HpPaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHME MJYyXOBHBIX ILIEHHOCTEH poccuiickoro Hapona, CcHOpPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUsA, TUYECKOrO IOBEJICHUS, CBA3AHHOTO C IMPAKTHYECKUM MPHUMEHEHHEM [OCTH)KCHHN HAayKH WU
NesITeNIbHOCTBIO YYEHOT 0, OCO3HAHHUE JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYHUBOTO OYIyLIETro;

4) 3cTeTYECKOE BOCIMTAHUE:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUasl 3CTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peUIeHui, pacCyKJIE€HUW, BOCIPUHUMYMBOCTD K MaTEMaTHYECKMM AacleKTaM pAa3JINYHbIX BHJIOB
HCKYCCTBA;

5) pusnyeckoe BocUTAHUE:

c(OPMHPOBAHHOCTh YMEHHS IPHUMEHSATh MaTeMaTHYeCKHWe 3HAaHUS B HHTEpecax 3I0pOBOTO U
6e3omacHOro oOpas3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBbIO (340pPOBOE MHTAaHHE,
cOanmaHCHpPOBaHHBIA PEXUM 3aHATUA W OTAbIXA, peryispHas (u3nueckas aKTHBHOCTH), (QH3UUecKoe
COBEpPIIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENIBHOM J1€ATEIbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIIOOMsS, HWHTEpeC K pa3IuyHbIM cdepam
npodecCHOHANbHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPHIOKEHUSIMU, YMEHHE COBEpPIIATh
OCO3HaHHBIN BBIOOp Oymymieil npodeccuu U pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUTAHBI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMAaTUYECKOMY OOpa30BaHHUI0O U CcaMOo0Opa30BaHHUIO Ha MPOTSHDKEHWU BCEHM YKU3HHU,
TOTOBHOCTB K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTUYECKON HAIlPaBIE€HHOCTH;

7) 3Ko10TMYeCKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTh SKOJIOTMUECKON KYJbTYphl, NOHMMAHUE BIIUSHUSA COLUATbHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSHUE TMPHPOTHOW M COIMAIbHON Cpenbl, OCO3HAHWE TJ00aTBHOTO XapakTepa
HKOJIOTMYECKUX MpOoOJieM, OpHEeHTalus Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUU IS pelleHus 3afad B
o0nacTu OKpy’KawIleld cpeipl, MIaHUPOBAHUE IMOCTYMKOB M OIICHKHM HMX BO3MOXHBIX IOCIEICTBUI IS
OKpY>Karolllen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKHU U
OOIIECTBEHHOM NpPAaKTUKH, [MOHMMAaHHE MaTeMaTHMYeCKOW HayKH Kak cgepbl 4eIOBEYECKOH NesITeIbHOCTH,
3TanoB €€ pa3BUTUS U 3HAUYMMOCTH Ui DPA3BUTHUS LMBUIU3ALMHU, OBJAJICHUE S3bIKOM MaTeMaTHKU U
MaTE€MaTHYECKONW KyJIbTYpOH Kak CpPEACTBOM IIO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIISITH NMPOEKTHYIO U
HCCIJIEI0BATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAHNPEIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/IbHBbIC YHUBEPCAIbHbIE YUeOHbIE 1eliCTBUSA
ba3oBble JJoruueckue aeiicTBUSA:
BBIABIIATE U xapaKTemeBaTL Cym@CTBeHHI)IG HpI/ISHaKI/I MATEMATUYCCKUX O6”I)GKTOB, HOHSITI/Iﬁ,
OTHOILIEHUH MEXIy HOHATHUAMHU, (OPMYJIUPOBATH OIpPENEICHUsS MOHSTUN, YCTaHABJIMBATH CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAITIN, OCHOBAHUS ISl 0000IIEHUS U CPAaBHEHHUS, KPUTEPUH TTPOBOUMOTO aHAIH3a;



BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBATH CY>KICHHS: YTBEPAUTEIbHBIE U OTPULIATENIbHEIE,
¢JIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (DaKTax, MaHHBIX,
HAOIIOJICHUSIX U YTBEPKICHUSX, IPEIAraTh KPUTEPUU JJIS BBISIBICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA,

JeNnaTh BBIBOJBI C  HCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX M  HMHIYKTHUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOAMTH CaMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYCCKUX YTBEPXKACHHUU (NIpSAMBbIE M OT
MPOTUBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, MPUBOJUTH TMPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHbIE CYXKICHHUS U BBIBOJIBI,

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHS, BRIOUPATh
HanboJIee MOAXO AN ¢ YUETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarenbcKue AeiicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENIbCKUM MHCTPYMEHT MO3HaHUs, ((OpMyIHpOBaTH BOIIPOCHI,
¢bukcupymoIye npoTuBOpedre, npodieMy, yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (pOpMHpOBaTh THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHHUE;

MPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIEAOBaHUE TI0 YCTAHOBJICHHIO
O0COOCHHOCTEM MaTeMaTU4ecKoro OOBEeKTa, SBJICHMS, TMPOIECcca, BBISIBICHUIO 3aBHUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO ~ ()OPMYJIMPOBAaTh OOOOIICHHWS ¥ BBIBOJABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJIYYCHHBIX pE3YJIbTATOB, BBIBOJIOB U
0000IIEHHNI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIABUTATH MPEIINONOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH J1e(UIMTHI HH(GOPMAIIUK, TaHHBIX, HEOOXOAUMBIX JI1 OTBETA HA BOMPOC U JJIs PEILICHUS
3a/a4u;

BEIOMpaTh MH(DOPMANHIO W3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATH U
HHTEPIIPETHPOBATh HH(POPMAIIHIO PA3TUIHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CTPYKTYypUpOBaTh HMHGPOpPMAIUIO, TPEACTaBIAT, €€ B pasNu4yHbIX (Qopmax, HIUTFOCTPUPOBATH
rpaduIecKu;

OIICHMBATh HAJIEKHOCTH WH(OPMAIIUHU TI0 CAMOCTOSTEIIEHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHunKkaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe el CTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIUPOBAThH CYXkJACHUS B COOTBETCTBUU C YCIOBUSAMU U LIENIAMU OOIIEHHUS, SICHO,
TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBaTb IMOACHCHHA 10
X0y pelIeHus 3a/1a4l, KOMMEHTHPOBATh MOITy4YE€HHBIN pe3yJIbTarT;

B X0l 0OCYXKIEeHHMs 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, periaeMon
3aaa4u, BBICKA3bIBATh HACH, HALICJICHHBIC HAa ITOUCK PCIICHM A, COMMOCTABJIATE CBOU CYKACHUSA C CYKIACHUAMU
JApYTruX Y4YacTHUKOB Juajiora, oOHapyKMBaTb pa3jMyle€ U CXOJCTBO IO3UIMH, B KOPPEKTHOW ¢opme
(bopMyIMpOBaTH PA3HOIIIACHUS, CBOM BO3PAKEHHUS;

MMpEACTaBJIATb PE3yJIbTaThbl peuicHud 3aJa4u, OKCIICPUMCHTA, HUCCIICAOBAaHU, IMPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHMSI € Y4€TOM 3ajad MpPE3eHTAlud U OocoOeHHOCTel
ayJIUTOPHH.

PeryasiTuBHble yHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIAThH IUIAH, AJTOPUTM PEIICHHS 3aJadd, BBIOMPATh CIOCOO pEIICHHS C Y4ETOM HMEIOLIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAapPHUAHTHI pPEIICHHN C
yu€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPO.Ib, IMOLIHOHAIbHBII HHTEJLIEKT:

BJIAJICTh HABBIKAMHM I[IO3HABATEIbHOW peQUIEKCMH KaK OCO3HAHWS COBEPIIACMBIX JCUCTBHH H
MBICJIUTEIIBHBIX MTPOIIECCOB, HX PE3YJIBTATOB, BIAJETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIiecca
U pe3yJibTaTa PelIeHns] MaTeMaTHYECKON 3a/1a4H;

NpPEeABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a/1a41, BHOCUTh KOPPEKTUBHI B
JEATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, JaHHBIX, HAHICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pe3yJbTaTa LM M YCIOBHAM, OOBACHITH NMPUYMHBI JTOCTIDKCHUS WIN
HEJIOCTIDKCHUS Pe3yJIbTaTOB JICSTEIBHOCTH, HAXOAUTH OIIMOKY, aBaTh OILICHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJB30BAaTh MPEUMYILNECTBA KOMAaHIHOW M MHIMBHIYAJILHOH PabOTHI MpPU PELICHUH
y4eOHBIX 3a/1a4, NMPUHUMATh IeJIb COBMECTHON JEATENbHOCTH, IUIAHMPOBATh OPTraHM3AIlMI0O COBMECTHOM
paboThI, pacmpenensTh BB padoT, 10roBapuBaThCs, 00CYKIATh MPOLECC U pe3ysIbTaT padoThl, 0000111aTh
MHEHMS HECKOJIBbKUX JIFOICH;

y4acTBOBAaTh B IPYIMIOBBIX (hopMmax paboTsl (00Cyxk1eHHs, 0OMEH MHEHUH, «MO3TOBBIC INTYPMBI» U
MHBIE), BBIMOJIHATH CBOIO YacTh paOOTHI M KOOPAWHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMH KOMAaH/IbI,
OLICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIUI MPOIYKT 10 KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH
B3aUMOJICUCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0yyaromuiicss HAyIUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM MPU pPEIIEHUH 3a7ad |
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHITh AKCHOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX NPU PELICHUH T€OMETPUUECKUX 3ajay;

e KjaccH(UIMPOBATh B3aWUMHOE pACIOJOKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO OMEPUPOBATH NOHATUAMHU, CBA3AHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXKIY IPSIMBIMU B
IIPOCTPAHCTBE, MEXKTY NMPSAMON U INIOCKOCTbIO;

e CcBOOOJHO OMEpPUPOBATH NOHITUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOI'PAaHHUKOB (MIpU3Ma, MHpaMuAa, IPsIMOYTOJIbHbII
napajuiesenunen, kyo);

e iaccu(puIUpOBaTh MHOTOTPAHHUKH, BEIOMpAs OCHOBaHUS /IS Kiaccuukamuy;

e CcBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

®  BBINOJIHATH NAapauIeIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE IPOSKTUPOBAHNE (PUTYP HA IUIOCKOCTb,
BBITNIOJHATH U300pakeHusl GUryp Ha IUIOCKOCTH;

® CTPOWUTH CEYECHHS MHOTOTPAHHUKOB PA3IMYHBIMM METO/AaMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

®  BBIYUCIIATH IJIOLIAIU IOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUpaMH/ia), FEOMETPHUUECKUX Tell
C MpUMeHeHHeM (popmy;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI;

e CBOOOJHO ONEpUPOBATH MOHATHSIMHM, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpJMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH JACUCTBUS HaJ BEKTOPAMU;



pemiaTh 3aJja4M Ha JI0Ka3aTeJIbCTBO MATEMATHUECKIX OTHOILIEHUN U HAXO0XKJIEHUE T€OMETPUUECKUX
BEJINYUH, IPUMEHSIS U3BECTHBIE METO/IbI IIPU PELICHUU MAaTEMAaTUYECKUX 3a]a4 MOBBIIEHHOTO U
BBICOKOT'O YPOBHS CII0)KHOCTH;

MIPUMEHATh MPOCTEUIINE NPOrPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPU PELLIEHNH CTEPEOMETPUUYECKUX 3a]1a4;

U3BIIEKAaTh, TPeoOpa3oBbIBATh U HUHTEPIPETUPOBATh HH(MOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX QUrypax, mpeicTaBIeHHYIO Ha YepTekKax U PUCYHKAX;

MIPUMEHSATD [OJyYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh U AHAIM3UPOBATh PEATIbHBIE CUTYAIIUH,
MPUMEHATh  M3YYCHHbIE TIOHATHS B  TPOILIECCE  TOMCKA  pEHICHUS  MaTeMaTH4eCKH
chOpMyIIMPOBAHHON TPOOJIEMBI, MOJICIHPOBATh PEATbHBIE CHTYyallMM Ha S3BIKE T'COMETPHH,
HCCIEA0BATh MOCTPOCHHBIE MOJIEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATHM U TEOpEM,
anmaparta anreOpbl, perarh NPakTUYEeCKHUe 3a/1a4M, CBSI3aHHbIC C HAXOKJICHHUEM MeOMETPHUUECKUX
BEJINYUH;

UMETh TMpeAcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOIOTHIA.

K xoniry 11 kaacca o0yyaromuiicss HAyYUTCS:

CBOOO/ZIHO ONEpUPOBATH IOHATUSMH, CBSI3aHHBIMM C IWIMHJIPUYECKOM, KOHMYECKOH U
cepruieckoil MOBEpXHOCTIMH, OOBACHITH CIOCOOBI TTOTYUYCHHUS;

ONEpPUPOBATh MOHATHSAMH, CBA3AHHBIMU C TEJIaMU BpPALLEHUS: LMUIMHAPOM, KOHYCOM, chepoi u
1apom;

pacro3HaBaTh Teia BpamieHus (IWIHHIP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI IMTOTYICHHUS
TeJ BpalICHHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIOI0KEHNE CPEPBI U MIIOCKOCTH;

BBIUHCIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPDAaHHUKOB W TeJ BpallleHus, Oo0BbEMBI M IJIOLIAAM
MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BPALEHUs, FCOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyJT;
CBOOO/ZIHO OIEpUpOBaTh MOHATHSMM, CBS3aHHBIMM C KOMOMHALUSAMU TeJl BpaUleHUs U
MHOT'OI'PaHHMKOB: MHOTOTPaHHUK, BIMCAaHHBIA B cdepy M ONMMCaHHBIH OKoJO cdepsl, chepa,
BIIMCAHHAsl B MHOIOIPAHHUK WJIM TEJIO BPAILEHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Y TUIOIIAASIMU TIOBEPXHOCTEH U 00bEMaMU 1OT0OHBIX TET;
n3o0paxarb H3ydaeMmble (DUTYpBl, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJl BPALICHHUS;
U3BJIEKATh, HWHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (pUrypax, npeJcTaBIeHHYIO Ha YepTexax U pUCyHKax;

CBOOO/THO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALMY HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B J€KapTOBOM cUCTEME KOOPIMHAT;

pelarb reoMeTpUuYecKHUe 3a/ladd Ha BBIYUCIEHUE YTJIOB MEXAY MNPSAMBIMH M IUIOCKOCTSMH,
BBIUHCIICHHE PACCTOSHUH OT TOYKH JIO IUIOCKOCTH, B L€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA NP PELICHUN;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBJKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHMI;

BBINIOJHATh M300pakeHHs MHOTOTPAaHHMKOB M TeJ BpalleHHs] NMpU MapajuieIbHOM MepeHoce,
LEHTPAIbHOW CHUMMETPHUH, 3E€pKAJIBHOM CHUMMETPUM, IIPU IIOBOPOTE€ BOKPYI  IPSIMOW,
npeoOpa3zoBaHus MOJ00NUS;

CTPOUTH CEUYEHUS MHOTOTPAaHHMKOB M TeJl BpalllEHUs: CEUeHUs IIMHApa (MapajulebHO U
MEPIEeHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajielbHble OCHOBAaHHUIO M IPOXOJIALINE uepe3
BEpILINHY ), CEUCHHUS L1apa;



UCIIOJIb30BaTh  METOJbl  NOCTPOEHMSI CEUEHUI: METOJ  CIIEJ0B, METOJ  BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYLIEH MII0CKOCTH;

JIOKa3bIBaTh FEOMETPUUECKUE YTBEPKICHUS;

MIPUMEHSTH TeOMEeTpHUUECcKUe (PAKThI U PEIICHUS CTEPEOMETPUUECKUX 3a/1a4, TPEATOIaTratolIX
HECKOJIBKO IIaroB PELICHHS, €CIIU YCIIOBHSI IPUMEHEHHS 33aJaHbl B SBHOM U HESIBHOM (opme;
pelaTth 3aa4y Ha JI0Ka3aTeIbCTBO MaTEMAaTHUECKUX OTHOILIEHUI U HaX0XKACHUE TEOMETPUUECKUX
BEJIMYNH;

IIPUMEHSTD [TPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PELICHUN
CTEpEOMETPUUECKHX 3a/ay;

IIPUMEHATh TIOJY4YEHHbIE 3HAHWA Ha NPAKTHKE: CPaBHMBAaTh, AHAJIU3UPOBATh M OLIEHHUBATH
pEaJIbHBIC CUTYyallUU, NPUMEHATh W3YUYCHHBIE IIOHATHS, TEOPEMBI, CBOWCTBA B IPOLECCE IOUCKA
peleHust MaTeMaTH4eCKu COPMYIUPOBAHHON MPOOIEMBl, MOJEIUPOBATh PEAIbHbIE CUTYAIlUH Ha
S3bIKE T€OMETPUHU, HCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUI H TeopeM, ammapaTta aireOpbl, pelaTh MNPaKTUYeCKUe 3aJaud, CBS3aHHbBIE C
HaXO0XJICHUEM T'€OMETPUYECCKUX BEJIUYHH;

UMETh TMPEACTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTaBHOM 4YacTH
(byHIaMeHTa pa3BUTHSI TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUME

10 KJIACC
KoaudecTBo yacoB
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl B KoHnTpoabHbIe IIpakTHt
cero
r padoThbI padoThI
BBenenue B crepeoMeTpuio 23 1
B3anMHOe pacnosnoxeHue NpsIMbIX B IPOCTPAHCTBE 6 1
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEH B g
MPOCTPAHCTBE
[lepneHAUKYISIPHOCTD MIPSIMBIX U IJIOCKOCTEN B 75
MPOCTPAHCTBE
VYTriabl 1 paccTOIHUS 16 1
MHororpaHHuku 7 1
Bekrtopsl B mpocTpaHCcTBE 12
[ToBTOpEHHME, 000OIICHUE ¥ CHCTEMATH3aIINS 5 )
3HAHUU
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 (
11 KJIACC
KoangecTBo yacoB
Ne n/m HanMeHoBaHue pa3iesioB M TeM MPOrpaMMbl B KoHTpoabHbIE IpakTHy
cero
r padoThbI padoThbI
AHanmuTu4eckas reOMEeTpHUs 15 1
[ToBTOpeHwue, 0000IIEHIE U CUCTEMATHU3AIIHS 15 |
3HAHUN
O0BEM MHOTOTpaHHUKA 17 1




Tena BpateHus

24

[Tnomany noBepXHOCTH U 0OBEMBI KPYTIIBIX
Ten

JBrxenus

HOBTOpCHI/Ie, O606H_[€HI/IG Hn CUCTCMaTHu3alus

3HAHUN

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

IMOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

T
/i eMa ypoka

OcHOBHBIE TIpaBHJIa N300pakeHNUs Ha
PHCYHKE TITIOCKOCTH, TTApaJUICIbHBIX TPSMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka

Bcero

KoaunuecTBo yacoB

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

aT

U3y

[lonsATHA cTepeoMeTpun: TOUKA, IpsMas,
IUIOCKOCTh, MTPOCTPaHCTBO. OCHOBHBIC
npaBuiIa U300pKCHHS Ha PUCYHKE
TUIOCKOCTH, MApalICIIbHBIX MPSMbBIX
(OTpe3KOB), CEpEeIUHBI OTPE3Ka

[TonsTHS: nepecekaronyecs MIOCKOCTH,
HepeceKaroIuecs NpsiMas U MI0CKOCTh;
HOJIyIPOCTPAHCTBO

[MoHsITHS: TTIepeceKaroNHecs MIIOCKOCTH,
NIepECEeKArOIINECs MPSIMast U TUIOCKOCTb;
HOJTYTIPOCTPAHCTBO




MHororpaHHUKH, H300paKeHHEe MPOCTEHIINX
POCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIMINX 00BEKTOB

MHoOrorpaHHuKH, H300paKeHNUE MPOCTEHIITNX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMBIX U IJIOCKOCTEN

10

N300pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux peopa.
N3o0paxkeHue nmepecedeHus oMydeHHBIX
I10ckocTel. PackpammBanue nocTpoOeHHBIX
CeUeHU Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnit mupaMubl, Kyoa u
PU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.
N306paxeHue nepeceyeHus noxy4eHHbIX
I10cKocTel. PackpammBanue NoCTpOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

12

N3o0pakeHne ceueHuit mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAST Uepe3 ux peopa.
N3006paxeHue nepeceyeHus moaydeHHbIX
I10cKocTel. PackpammBanue noCTpOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

13

N3obpakenne ceueHnit mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE ITPOXOIAT Yepe3 ux péopa.




N3o0pakenne nepecedeHus moryuyeHHbIX
I10cKocTel. PackpalmBanue ocTpoOeHHBIX
CEYCHUH pa3HBIMU LIBETaMU

14

Merton ciaeoB A1l HOCTPOCHUS CEYEHUI

15

Merton cie1oB A1 MOCTPOCHUS CEUEHUH.
CBolicTBa nepeceyeHnid MPSIMbIX U
IJIOCKOCTEN

16

Mertopa cie 0B it HOCTPOCHHUS CEUCHHIA.
CaolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTEU

17

[TocTpoenwne cevueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YE€pPTEXKEH U 3aIKCh [IaroB
MOCTPOEHUS

18

19

[TocTpoenue ceuenuii B nupamuje, Kyoe mo
TpéM TOoukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEKEN U 3aHCh 1Iar0B
MOCTPOEHUS

[TocTpoenue ceuennii B nupamujie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEpTEKEN U 3alKCh 11aroB
MOCTPOEHUS

20

21

[Toctpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIUCH [1ar0B
IIOCTPOCHHUSA

IToBrOpenue miannmerpun: Teopema o
HpONOPLUOHATBHBIX oTpe3Kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacdyeTsl B ceueHHIX Ha




BBIHOCHBIX UCPTCIKAX. HCTOpI/ISI Pa3BUTHUA
IJIAHUMCTPHUU U CTCPCOMETPUU

23

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIX B
npoctpaHcTBe. CKpeLIBarOIUecs MpsIMbIE.
[Tpu3Haky CKpeUMBAIOMUXCS IPSAMBIX.
[TapannensHble IpsiMbIE B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHON
JTaHHOU TPSIMOM, MPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIEH Ha TaHHON
npsiMmoid. Jlemma o nepeceueHuun
napauieTbHBIX MPSMBIX INIOCKOCTHIO

[TapannensHOCTB Tpex npsMbIX. Teopema o
TPEX MapajuleNbHbIX NpsAMBIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOWCTBA MAPAJUICTHHOTO MPOSKTUPOBAHHSL.
N3o6paxenne pa3Hbix GUTyp B
napansenbHON IPOEeKIUN

28

LenTpanbHas npoeKUus. YTOJ C
COHaIIpaBJICHHBIMU CTOPOHAMMU. VYroxa MCXKOY
MMPAMBIMHA

29

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0OBaHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[lonsATHA: mapamienbHOCTh NIPSIMON U
IJIOCKOCTH B npocTpaHncTe. [Ipu3Hak
NapaJuIeIbHOCTH NPSIMOM U TUIOCKOCTH.
CaolicTBa NapauieIbHOCTH MPSIMOM 1




IIJIOCKOCTH

31

['eomeTpuueckue 3ajauu Ha BEIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
HapajiebHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

33

[TocTpoeHue cedenus, MPOXOASILIEro Yepes
JaHHYIO MPSMYIO Ha YepTexe U
napajuleIbHOTO ApYyrou npsiMoi. Pacuér
OTHOIICHUH

[TapannensHast npoeKUXsl, IPUMEHEHHUE IS
MOCTPOCHUS CEUCHUH Kyba u
napayenenunena. CroiicTsa
NapajulesIenuIe1a U IPU3MbL

34

[MapannensHble mockocty. [pusnaku
HapajieNbHOCTH JBYX IJIOCKOCTEN

35

Teopema o0 mapajuieTIbBHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{?[HIGfI
yepes TOUYKY, HE MPUHAIJICKAILYO TaHHON
IUIOCKOCTH U CJIEJICTBUS U3 HEE

36

CaolicTBa napamienbHbIX IJIOCKOCTEN: O
mapajaeIbHOCTH MPSIMBIX IIEPECEUECHUS IIPA
MEPECCUCHNU ABYX IMapaICIIbHBIX
IJIOCKOCTEN TpeThen

37

CpoiicTBa mapanienbHbIX I0CKOCTEH: 00
OTpe3Kax NapajuieIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHHUH MPSIMOM C
JBYMsI ApaIJIEIbHBIMU IJIOCKOCTAMU

38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS




IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA

CRoiicTBa Ky0a 1 MPSMOYTOJIHBHOTO

40 napajuleenunesa

A1 Boluncnenue 1aMH 0Tpe3KoB B KyOe U
IPSAMOYTOJIBHOM HapasulesIenune1e
[IepnieHIUKyYIAPHOCT NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU U
IUIOCKOCTH
[TeprnieHAUKYIAPHOCTD MIPSIMON U TIOCKOCTH.

43 [Tpu3Hak neprneHauKyJIIPHOCTH NPSIMOM U
IUIOCKOCTH
Teopema o cyniecTBOBaHNU U

44 €IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
NEPIECHIUKYJIAPHON K IIJIOCKOCTH

45 [InockocTu U nepneHANKYIsIpHbIE UM
IIpsIMbIE B MHOIOTPAaHHUKAX

46 [InockocTu U nepneHAuKyIsIpHbIE UM
IpsiMble B MHOIOTPaHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIApA U3 TOYKU Ha NPAMYIO

43 [lepnengukynsp u HakioHHas. [locTpoenue
NEPIEHIUKYJIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepHeHaAuKyIsIpax (mpsmas
u oOpaTHas)

50 Teopema o Tpéx nepneHauKysIpax (mpsmas
U oOpaTHas)

51 Yros Mexay CKpelrBAOIIMMUCS IPSIMBIMU

57 [Touck nepneHANKYJISAPHBIX MPSAMBIX C

MOMOIUIbIO MEePIEHANKYIISPHBIX IJIOCKOCTEN




53

OpToroHanbHOE NIPOEKTUPOBAHUE

54

[TocTpoenue ceueHuit Kyda, MPU3MBI,
MPAaBUJIBHOM MUPaAMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[Toctpoenue ceuenuii Kyoa, IpU3MBI,
MPAaBUJILHOM MUPaAMU/IBI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIMHU

56

CI/IMMeTpI/ISI B IPOCTPAHCTBC OTHOCUTCIILHO
miockocTH. [1mockocTu cummerpuil B
MHOI'OrpaHHHUKax

57

58

[Ipu3Hak nepneHANKyIJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEACTBUE CUMMETPUHU

[IpaBunibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUI OT TOYKH /10 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU J0 IJIOCKOCTH

60

61

62

CniocoObl OIyCTUTh NEPIEHANKYJIISAPDI:
CUMMETpHUS, CABUT TOYKHU O MapajuIeIbHOM
IpsIMOI

CuBur no HenapauienbHON IpSAMOH,
WU3MEHEHUE PACCTOSHUN

KonTtponbsHas pabota "B3aumuoe

pacroIokeHUe NMPSIMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpeHMeE: yroa Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHHME: Yroa MeXIY
CKpCIIUBAKOIIUMUCS IIPAMBIMU B
MIPOCTPAHCTBE




65

FCOMeTpI/I‘IeCKI/Ie MCTOABI BEIYUCIICHUSA YyIJIa
MCKAY NPSIMBIMHA B MHOTOT'paHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JUHEUHBIX
YTJIOB IBYTPAHHOIO yria

67

[lepnennukynspuble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYJIIPHBIX INIOCKOCTEH

68

[Ipu3Hak nepneHauKyJISpHOCTH IUNIOCKOCTEH;
TeopeMa O IPsIMOM IepeceyeHus AByX
IJIOCKOCTEW NMEePIEHIUKYIISPHBIX TPEThEU
IUIOCKOCTH

69

70

71

[IpsimoyronbHbIN Napaienenunen; Kyo;
WU3MEPEHHUs], CBOUCTBA MPSAMOYTOJIBHOTO
napasuleenuIesa

Teopema o nuaroHany nNpsIMOYIroJIbHOIO
napajuleJenue1a u ciIeACTBUE U3 Heé
CrepeoMeTpHuueckre U NPUKIaAHbIE 3a7a4H,

CBs3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUCM
MMPAMBIX U ITNIOCKOCTHU

72

[ToBTOpEHME: CKPEIIUBAIONITUECS TIPSIMBIE,
napaieIbHbIC MIIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHHUKAX

73

[Tapa mapaienbHbIX INIOCKOCTENH Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSHUE
MEXTy CKPELIUBAIOUIUMHUCS MPSMBIMH B
MPOCTBIX CUTYyaIHSIX

74

PaccTosiHue OT TOYKH JI0 IMJIOCKOCTH,
paccTosiHAe OT MPSMOU JI0 TNIOCKOCTH

75

Brluucnenue paccTossHUN MEXAY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHANKYJIIPHON IUIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA 1JIs




TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJIa

DJIeMEHTHI CHEePUIECKON TreOMETPHH:

77 1
reoJIe3NYECKUE JIMHUMU Ha 3emiie

78 KoHnTtponbHas padora "Yribl u paccTossHUA" 1

79 CucremaTtu3zanus 3HaHuil "MHOrOrpaHHUK U 1
€ro 3JeMeHTH!"

20 [Tupamupga. Buasl nupamu. [lpaBunbHas |
nupaMuia

’1 [Ipusma. IIpsAmas 1 HAKJIOHHAS IPU3MBI. |
ITpaBuibHas mpusma

22 [Ipsimoit napaimenenunen, NpsMOyroJIbHbIA |
napaiesienumen, Kyo

23 Brinyknbie MHOrorpanHuku. Teopema |
Ditnepa
Boinyknbie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBunbpHbIE U OTYIPaBUIIBHBIE 1
MHOTOTPaHHUKH

85 KonTponbhas padorta "MHuororpanHuku" 1

26 [TonsiTve BEKTOpa Ha IUIOCKOCTH U B |
IIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 Pa3HocTh BEKTOPOB 1

89 [TpaBuio mapannenenunena 1

90 YMHOK€EHUE BEKTOpA Ha YUCIIO 1

01 Paznoxenue BekTopa 1o 6aszucy Tpéx |
BEKTOPOB, HE JISKALUX B OJHOH INIOCKOCTU

92 CxansapHoe Npou3BEACHUE 1

93 Brluucnenue yria Mexx1y BEKTOpaMu B 1




IIPOCTPAHCTBE

94 [IpocTreiiue 3aga4n ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiiue 3aga4u ¢ BEKTOpAMH 1
97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
98 O0001IeHre 1 cucTeMaTH3aus 3HaHUI 1
99 O06o00mu1eHre U cUCTeMaTH3aIHs 3HAHUH 1
100 HroroBasi KoHTpobHas paboTa 1 1
101 Wrorosas koHTposbHas paboTa 1 1
102 O0600111eHre U CUCTEMaTU3AIIMs] 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
11 KUIIACC
KosmmuecTBo yacos
Ja
Nen/m | Tema ypoka Beero Kontpoabubie | IIpakTnyeckue 13y
padoThI padoThI

| [ToBTOpenue temsl "KoopauHaTel BeKTOpa |

Ha TJIOCKOCTH U B MMPOCTpPaHCTBE"
) IToBTOpenue temsl "CkaisipHOe |

IIPOU3BEJICHHE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncienue yria 1

MEX/1y BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE NPSIMOU, |

MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJlb, i

ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHUE ITIOCKOCTH, HOPMAJIb, 1

YpaBHCHHEC IINIOCKOCTH B OTPC3KaAX




BekropHoe npousseneHue

JIuHeiiHble HEPABEHCTBA, JIMHEHHOE

8 IIPOrPaMMUPOBAHUE

9 JIuneliHble HEPABEHCTBA, JINHEHHOE
IIPOrpaMMUPOBAaHNE

10 AHanMTUYECKUE METObI pacuéTa yria
MEX1y NPSMbIMH B MHOTOI'PaHHUKAX

1 AHanuTryeckue MEeTobl pacuéra yria
MEXJy TUIOCKOCTSIMA B MHOTOTpaHHHMKaX

12 @opMya pacCTOsIHUS OT TOYKHU 10
IJIOCKOCTH B KOOpJMHATaX

13 HaxoxneHne paccTosIHUM OT TOUKH J10
MIJIOCKOCTH B KyOe

14 HaxoxneHne paccTosIHUM OT TOUKH J10
IUIOCKOCTH B NPaBUJIBHON TUPAMUJIE

15 KonTponbhas pabota "Ananurnyeckas
reomeTpus”

16 CeueHnst MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKHU

17 CeueHnst MHOTOIPaHHUKOB: METO/] CJIEZIOB
CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbHIE

18 IIJIOCKOCTH, NTEPECECYEHUS IPSIMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsIMBbIE U TUNIOCKOCTH:
napauiesibHbIe CeYeHUS

20 [TapannenbHble NPsIMBIE U TNIOCKOCTH:
pacy€T OTHOLIEHUN

21 [TapanienpHble MpsiMbIE U INIOCKOCTHU: YTJIbI
MEXy CKPEIUBAIOIUMUCS IPIMBIMHU

22 [lepnieHquKyIsIpHBIC IPSIMBIE U IITIOCKOCTH:




CTaHJAPTHBIE apbl NEPIECHAUKYIIIPHBIX
IIJIOCKOCTEW U MPSAMBIX, CHMMETPUU
MHOT'OI'PAHHHUKOB

23

[leprnieHauKyNIsIpHBIE MIPSIMbIE U MIOCKOCTH:
TEOpeMa O TPEX MEePIEHAUKYJIIIpax

24

HepHCHI[I/IKy.]'IHpHBIe MMPpAMBIC U INIOCKOCTHU:
BBIYUCIICHUSA JJIMH B MHOI'OI'PaHHHUKAX

25

HOBTOpeHI/IeZ I1omaan MHOFOyI‘OHBHI/IKOB,
(hopMyJIBI IS TUTOIIAICH, COOOpaKEHUS
moa00ust

26

27

28

[ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB,
(hopMyJIBI IS TUTOIACH, COOOpaKEHUS
o 100ust

[ToBTOpEHUE: IO MHOTOYTOJILHUKOB,
(bopMyJIBI 1S TIOMIACH, COOOpaKEHHUSI
o100us

[Tnomaau ceyeHuii MHOTOTPAaHHHUKOB:
TUTOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsI MOA00MS

29

[lmomaau ceyeHnii MHOrOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEHUs MOT00uS

30

31

KonTponbhas padota "[loBTopenue:
MHOTOTPAaHHUKH, CEUEHUSI MHOTOTPAaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaJuiesenuneaa

32

3amgaun 00 yaBOeHUH Ky0Oa, 0 KBapaType
Ky0a; O TPUCEKIIUHU yTiia

33

CrepeomeTprudeckue 3aa4u, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIHLHOTO
napaJuleenuneaa




HpI/IKJIa,Z[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYHCIIEHHNEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesenumneia

35 O0BEM IPSAMOI TPU3MBI

16 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSAMON IPU3MBI

37 [IpuknaaHble 3a1auu, CBA3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI
Beruuciienne 00bEMOB Tel ¢ TOMOILBIO

38 onpeaenéHHoro uuterpana. OobéM
HAaKJIOHHOM NMPU3MBI
Beruuciienne 00bEMOB Tel ¢ TOMOILBIO

39 onpenenéHHoro uHTerpana. O0nEM
MUPaMU/IbI

40 ®opmyna 06béMa nupamMuel. OTHOLIEHHE
00BEMOB MHUPAMHUJ] ¢ OOIIUM YTIIOM

A1 ®opmyna 06béMa nupamMuael. OTHOLIEHHE
00BEMOB MUPaMHJL C OOIIHUM yTIOM

4 CrepeoMeTpHUyECKUE 3a7]a4H, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOW TPU3MBI

13 CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
0o0BEMaMH MUPaMUIbI

VKJIQJHbIE 33/1a4U 110 TEME 'BEMBI

IT "O06

44 Ten", CBI3aHHBIC C 00BEMOM HAKJIOHHOM
IIPU3MBI

45 [Tpuknanueie 3anaqn no teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMUIbI

46 [Ipumenenue o0bEMOB. Boruncienue
paccTosHUSA A0 IUIOCKOCTH

47 Kontponbnas padora "O0bEM




MHOTOTrpaHHHKaA"

Hununaapuyeckas MOBEPXHOCTb,

48 oOpasyromye MUIHHAPUIECKON
MTOBEPXHOCTHU

49 Hunuuap. [IpssMoi KpyroBou HWIMHIP.
[Tnomaap MOBEPXHOCTH IMIIUHIPA

50 Konunueckasi moBepXHOCTh, 00pa3yroIiue
KOHHUYECKOU nmoBepxHocTu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MIIOCKOCTH OCHOBAHUS

57 VYceuénnslil konyc. 300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM TOBEPXHOCTH H MOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomaas 6OKOBOM MOBEPXHOCTH U MOJTHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3aa4u Ha

55 JI0KA3aTeNbCTBO U BBIYMCIICHHUE,
MOCTPOEHUEM CEUEHUH LUIMH/IPA, KOHYCa
CrepeomeTpHuuecKue 3aa4u Ha

56 JI0KA3aTeIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUEHUH IMIHH/IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
TATUHAPOM

58 [Ipuknagueie 3a1a4u, CBSI3aHHBIE C
UATUHAPOM

59 Cdepa u map
[Tepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctsio. Bun u

n300pakeHHE mapa




61

[epecedenue cdepsl 1 MIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cheps! IuiockocTsio. Bua u
n300pakeHue mapa

62

VYpasuenue chepsl. [Lmomans chepor u e€
yacTen

63

CummMmertpust cepsl U mapa

64

CrepeomeTprueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYHMCIICHUC, CBA3aHHBIC
co c(hepoii U mapoM, TOCTPOSHUEM HX
CEUYEHUI MIIOCKOCTHIO

65

CrepeomeTpruuecKkue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUEC, CBA3aHHBIC
co c(hepoii U mapoM, TOCTPOSHUEM HX
CEUYEHUI MIOCKOCTHIO

66

67

[Ipuknanueie 3a1a4n, CBA3aHHbBIE CO Chepoit
Y 11apom

[ToBTOpEHUE: OKPYKHOCTD Ha IJIIOCKOCTH,
BBIUUCIICHUSI B OKPY)KHOCTH, CTaH/IapPTHBIC
noxoous

68

Paznuannie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOT'OI'paHHHUKOB

69

3anaun no teme "Tena u moBEpXHOCTU
BpaiieHus"

70

3anaun o teme "Tena u MoBEpXHOCTH
BpaiieHus"

71

KonTponbhas pabota "Tena u moBepxHoctu
BpaiieHus"

72

O06wém nmnmunapa. Teopema 00 00bEME
OPSIMOTO IIHJIMHPA

73

Brruucienue 00bEMOB TEJI € TIOMOLIBIO




ornpenenéHHoro uarerpana. O6bpEM KoHyca

74

[Tnomaayn GOKOBOM M MOTHON MOBEPXHOCTH
KOHyca

75

CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IIWIIMH]IPA, KOHYCA

76

77

78

79

[Ipuknagueie 3aaauu 1o Teme "OOBEMBI U
IJI0IA I TTOBEpPXHOCTEH Te"

O0BEM 1mI1apa u MapoBoTo cekropa. Teopema
00 00béme mapa. [Lmomans chepsr.
CrepeomeTpuueckue 3aa4u, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMOB I11apa, IapoBOTO
CErMEHTA U IIapOBOr0 CEKTOpa

[Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
wiomanpio ceprl. COOTHOMICHUS MEXKIY
IJIOMIA MU TTIOBEPXHOCTEN U 00BbEMaMHU
IMOIOOHBIX TEI

[TonoOHbIe Tena B MpOCTPaHCTBE.
N3menenune o0bEMa pu mogo0muu.
CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeJI U ILIOMIALEH
MMOBEPXHOCTEN

80

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

81

JBwxenus nmpoctpancTBa. OToOpaXkeHus.
JIBroxkenus u paBeHCTBO Guryp. O6mme
CBOMCTBA JBU>XEHUM

82

Buapl nBukeHuUid: napauiebHbINA IEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS, 3epKabHast
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOi

83

IIpeoOpaszoBanus nogodus. [Ipsmas u chepa




Olinepa

84

I'eomeTpuueckue 3aaun Ha IPUMEHEHHE
JIBUKCHUS

85

KonTponbaas pabota "BekTopsl B
npocTpaHcTae”

86

87

88

89

90

Oo6o06maromee nmosropenue 11 nousaTuii u
MeToA0B Kypca reometrpun 10—11 kiaccos,
cucreMaru3auus 3HaHui: "[lapannenbHocTh
MPSIMBIX U TIJIOCKOCTEH B MpOCTpaHCcTBe"

O6o6maromee moropeHue 11 mousaTuii u
MeTO0J10B Kypca reometpuu 10-11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npocTpaHcTae”

O6o6maromee noropenue 11 nmousTuii u
MeToA0B Kypca reometrpun 10—11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npoctpaHcTae”

Ob6o6matomee moBropenue 11 mousTuii u
MeTOJI0B Kypca reomerpun 10-11 kiaccos,
cucrtemaTusaius 3HaHui: "O0bemM
MHOTOTrpaHHHKaA"

O6o6maromee noropenue 11 mousaTuii u
MeTOoJ10B Kypca reomerpun 10-11 kiaccos,
cuctemaTusanus 3Hanui: "O0bemM
MHOTOTpaHHHKaA"

91

O6o6mmaromee moropenue 11 nmousTuii u
MeTO0J10B Kypca reomerpuu 10-11 kiaccos,
cucremaru3auus 3Hanui: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX TeNl"

92

O6o6maromee moropeHue 11 nmousTuii n
MeTOoJ10B Kypca reomerpun 10-11 kiaccos,




cucreMaru3anus 3Hanui; "Ilnomann
MOBEPXHOCTU M 00BEMBI KpYTJIBIX Ten"

93

WroroBas koHTpoJsibHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpEHME, 000OIICHUE M CHCTEMATH3AIINS
3HAHUH

96

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ POJIb B Pa3BUTHHM COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

101

Hcropust pa3BUTHS CTEPEOMETPUHN KAK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX

HWHKXCHCPHBIX U KOMIILIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSL CTEPEOMETPUU KAK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

HHKXCHCPHBIX U KOMIILIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKH U ec POJIb B pa3BUTHHU COBPEMCHHBIX

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJOT Ui

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ pOoJIb B Pa3BUTUH COBPEMEHHBIX
VMH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

102

Hcropust pa3sBUTHS CTEPEOMETPUH KAK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON TPOI'PAMMBI

1

10 KIIACC
Koxg . .
IIpoBepsiemMble MpeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI
MPOBCPIEMOTO NMPOrpamMMbl CpeaHero od1ero oopa3oBaHusi
pe3yJjbTara
7 ['eomerpus
7.1 OnepupoBath MOHATUSAMU: TOUYKA, IPsiMasi, IIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHUX TMPU PEIICHUH
) TCOMETPUUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHUSAMH: TAPALICIBPHOCTh W TMEPHNEHIUKYISAPHOCTh TNPSIMBIX H
) IJI0CKOCTEN
7.4 KrnaccudumnmpoBaTh B3aMMHOE PacTIOIOKEHHUE MPSMBIX U IIIOCKOCTEH B TIPOCTPAHCTBE
OnepupoBaTh TMOHSATHUSMH: JIBYTPAaHHBIA yroy, TpaHW JABYTPaHHOTO yriia, pedpo
7.5 JBYTPAHHOT'O YIJIa, TMHEWHBIN yTOJI JBYTPAHHOTO YIJia, TpadyCcHasi Mepa ABYTPAHHOTO
yria
76 OnepupoBaTh MOHITHSIMI: MHOTOTPAaHHUK, BBITYKJIBIA U HEBBITYKJIbIA MHOTOTPAHHUK,
) AJIEMEHTHI MHOTOTPAaHHHUKA, TPABUIIHHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BU/IbI MHOTOTPAHHHUKOB (ITUPAMH/IA, IPU3MA, TIPSIMOYTOIEHBIH
' napasuiesenunes, Kyo)
KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS JUIS KjacCHU(pUKAIIUU
7.8 (BBIMTYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPaHHUKH, TIPABUIILHBIE MHOTOTPAaHHHUKH, PSIMBIE U
HAKJIOHHBIC PU3MBI, TapaJlIeIICITUTIC/IbI )
7.9 OnepupoBaTh MOHITHSIMH: CEKYIIasl MIIOCKOCTh, CEUEHUE MHOTOTPaHHUKOB
710 OOBSCHATP TPUHIUIBI TIOCTPOSHUS CEUCHUH MHOTOTPAHHHKOB, HCIOJB3YsS METOJ
’ CIIEZI0B
711 CtpouTh ceueHUss MHOTOTPAaHHUKOB METOJOM CIIEJIOB, BBIMONHITH (BBIHOCHBIC)
' TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXO0XKICHHE TEOMETPUYECKHMX BEIMYMH 1O oO0paslaM WId
aIropuT™MaM, TPHUMEHSAS UW3BECTHBIE AHAIMTUYECKUE METOAbI TMPH  PEIICHUU
7.12 CTaHJIAPTHBIX MaTeMaTHYEeCKUX 3a/lad Ha BBIYUCICHUE DPACCTOSHUM MEXIy IBYMs
TOYKAMH, OT TOYKH [0 MPSMOM, OT TOYKUAO TIIOCKOCTU, MEXKIY CKPEIIMBAIOIINMUC
MPSIMBIMU
Pemate 3amaun Ha HAXOXKJICHHE TEOMETPUYECKHMX BEJIUYMH IO oO0pasiaM Wiu
QIrOpUTMaM, TPHUMEHSAS UW3BECTHBIE AHAIMTUYECKUE METOAbI TMPH  PEIICHUU
7.13 CTaHIAPTHBIX  MAaTEMAaTHYECKUX  3aJad  Ha  BBIYHCIEHUE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU, MEXKAY IPSIMON U MIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB
Beraucnsats 00bEMBI U ILTOMIAAH TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, THPaMH/IA)
7.14 C nmpuMeHeHHeM (GOpMyI, BBIYHMCISATH  COOTHONICHHS  MEXIy  IUIOMIAJIIMU

noBepxHocTel, 00bEMaMu MOAOOHBIX MHOTOTPAHHUKOB




OHepI/IpOBaTB MNOHATHUAMU: CUMMCETPUA B IPOCTPAHCTBEC, LCHTP, OCb U IIJIOCKOCTH

715 CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTH CUMMETPUHU (PUTYPHI
W3Bnexatsp, peoOpa3oBHIBATH U HHTEPIPETUPOBATH UHPOPMAIIHIO 0
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEICTABICHHYI0 Ha uepTekax H
pHUCYHKaX
[Ipumensitb reomerpuueckue (akTbl i1 PEHICHUS CTEPEeOMETPUUYECKUX 3ajad,
7.17 MPEIoIaralolliuX HECKOJbKO HIAaroB PEIIeHUs, €ClIM YCJIOBHUS NPUMEHEHHUs 3aJaHbl
SIBHOU popme
718 [TpuMeHsTH pOCTENIINE TPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHbIE
' CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUYECKHUX 3314
719 [IpuBOANTH TpPUMEpPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOAE U IKHU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE
[IprMeHsITh MoJly4eHHbIE 3HAHUS Ha IPAKTHKE: aHAJTU3UPOBATh PEealibHbIE CUTYaLlUU U
MPUMEHSTh HW3YYECHHbIE TMOHATHS B TMPOIECCe IOMCKAa PEHIeHUS MaTeMaTHYeCKu
790 chOopMyIMPOBaHHON MpOOIEMBbl, MOAETUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE
' T€OMETPHH, HMCCIEI0BATh MOCTPOSCHHBIE MOJEIH C HCIIONBb30BaHUEM T'€OMETPHUYECKHX
MOHATUI W TeopeM, ammapara ajireOphl, pemaTh MPAKTUYECKHe 3a/1add, CBSI3aHHBIC C
HAXOXXJCHUEM T'€OMETPUIECKUX BETUINH
11 KUIACC
Kon . .
IIpoBepsiemMble NMpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI
NPOBEPHEMOTO NMPOrpaMMbl CpeHero o01ero 0Opa3oBaHus
pe3yJbTara
6 I'eomertpus
OnepupoBath  MOHATHAMHU:  IUIMHAPHYECKAss  TOBEPXHOCTh,  OOpasyromue
6.1 WIMHAPUYECKOW TIOBEPXHOCTH, IMIIMHAP, KOHWYECKas IOBEPXHOCTh, 00Opa3ylomne
KOHMYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEpXHOCTh
6.2 Pacrio3naBath Tena BpaieHus (LUIMHIP, KOHYC, chepa U map)
6.3 OOBACHATH CIOCOOBI OTYUYEHUS TEJ BPALCHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHue cepsl U MI0CKOCTH
6.5 OmnepupoBaTh NOHATHSAMH: IIAPOBOI CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA,
' IapOBOI CJIOM, OCHOBaHHE MIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO CJIOs, IIIAPOBON CEKTOP
6.6 Berauciate 00bEMBI U TTONIAIN TIOBEPXHOCTEH TEJ BPAICHHUS, TEOMETPUIECKUX TEJ C
) pUMEHEHHEM GOPMYIT
6.7 OnepupoBaTh NOHATUSIMH: MHOTOTPAHHHK, BIMCAHHBIA B cepy U OMUCAHHBIA OKOJ
' cdepsl, cdepa, BIUCaHHAS B MHOTOTPAaHHUK WM TEJIO BPAILCHUS
6.8 BBIUUCIIATE COOTHOIEHHS MEXTY TUTOIIAASIMA TIOBEPXHOCTEH U 00bEMaMH 1MOT0OHBIX
' Teln
6.9 N3o0paxkaTh m3ydaemble (QUTYpBI OT PYKH U C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbINONHATE (BHIHOCHBIE) IIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTYD:




BHUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPALICHUS
W3Bnekars, HWHTEPIPETUPOBATH U peoOpa3oBbIBaTh uHGOpMaIUIO 0
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, MPEACTABICHHYIO Ha YepTexax |
PHUCYHKaxX
[Mpumensith reoMerpuueckue (GaKThl JUIsl PENICHUS CTEPEOMETPUYCCKHX —3ajad,
6.12 MPEIOIaralolliuX HECKOJbKO HIAaroB PENICHUs, €CIIM YCJIOBHUS NPUMEHEHUsS 3aJaHbl
SIBHOU popme
6.13 OnepupoBath MOHATUEM: BEKTOP B POCTPAHCTBE
6.14 BoInonHATe NEHCTBUS CIIOKEHHST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U YMHOKEHUS
' BEKTOpA Ha YHCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaat0T
6.15 [IpuMeHATh npaBUiIo MapasuiesienuIea TPy CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATHUAMHU: ACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOl
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOPaMH,
CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPBI
Haxoauth cymMMmy BEKTOpPOB M TPOM3BEICHHE BEKTOpa Ha YHUCIO, YTOJI MEXKIY
6.17 BEKTOpaMH, CKaJspHOE TMPOU3BEACHHUE, paCKIaAblBaTh BEKTOp 1O  JABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT
6.19 Pemate mpocreiiiue reoMeTpuueckue 3aJaud  Ha  MPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemarp 3amauM Ha J10Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUH W HaXOXACHHE
6.20 reOMETPUUYECKUX BEIMYMH MO o0pa3liaM WIM alropuTMaM, MPUMEHSS H3BECTHBIC
METO/IbI TP PEIICHUU CTaHIaPTHBIX MaTeMaTHUECKUX 3a7a4
621 [IpuMeHATH npocTeiiine NporpaMMHBIE CPECTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE
' CUCTEMBI MPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4
6.2 [IpuBoauTh mNpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U JKU3HH,
' pacrno3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE
[TpuMeHsITh MOy4YeHHbIC 3HAHUS HA TIPAKTHKE: aHATTU3UPOBATh PealbHbIC CUTYALUU U
MPUMEHATh HW3YYCHHBIE MOHATHS B TMPOIECCe IMOMCKAa pEHICHHS MaTeMaTHYeCKu
6.3 chOpMyJIMPOBAHHON MPOOJIEMBI, MOJACIUPOBATh peajbHBIC CHTyallM Ha S3bIKE
' T€OMETPUHU, UCCIIEIOBATh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM T€OMETPHUYECKUX
MOHSATUH W TEOpeM, ammapara ajreOpbl, pemaTh MPAKTUYECKUE 3aJa4M, CBSI3aHHBIE (
HaXO0XJIEHUEM T€OMETPUUYECKUX BEITUIHH

IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHNS

Kon
7 I'eomerpus
71 OcHOBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, INIOCKOCTb, HMpocTpaHcTBO. IloHsATHE 00

AKCUOMATUYICCKOM IMOCTPOCHUHN CTCPCOMETPUHN: AKCUOMBI CTCPECOMCTPUHU U CICACTBUA U3 HUX

‘ 7.2 ‘ BzaumHoe pacCiiojiIo’KCHUC TIIPAMBIX B IMPOCTPAHCTBE: IMCPECCKAOMIUCCA, MapallICJIbHBIC U



CKpemuBaromuecs npsMsle. IlapauienbHOCT NPSIMBIX M IJIOCKOCTEM B IIPOCTPAHCTBE:

NapaJuleIbHBIE NPSIMBIE B IIPOCTPAHCTBE, APAILIEIBHOCTD TPEX NMPAMBIX, 1APATUICIBHOCTD IPSIMOU

U IUIOCKOCTH. YTJIBIC COHAITIpaBJICHHBIMU CTOPOHAMH, YIOJI MCKAY HNPAMBIMU B IPOCTPAHCTBE.
[TapannensbHOCTh MIOCKOCTEW: MapajuielibHbIe IMJIOCKOCTH, CBOMCTBA MapajuIebHBIX IIOCKOCTEH
[Ipocreiiiue npocTpaHCTBEHHBIE (UTYpPHl Ha IJIOCKOCTH: TETpa’lp, KyO, mHapajulieenurne],

MOCTPOCHUE CEUCHUN

7.3

[lepneHauKyNISIpHOCTh NPSAMON M IUIOCKOCTH: NEPIEHAUKYJSPHBIE MpsIMblE B IPOCTPAHCTBE,
NpsiMble TapajijiesibHble U TNEPIEeHIUKYJSPHBbIE K IUJIOCKOCTH, MPU3HAK MEPIEeHIUKYISIPHOCTH
MPSAMOM M TNIOCKOCTH, TEOpEMaA O MPSIMOI EPIEHIUKYJISIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE:
YroJl MEXJy NpsIMOM M TIJIOCKOCTBIO, JABYTPAHHBIMA YroJi, JUHEWHBIA yrojl ABYI'PAHHOTO Yria.
[lepnenauKynsp ¥ HaKJIIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10
IUIOCKOCTH, TpoeKuus (GUrypsl Ha IUIOCKOCTh. llepmeHauKymspHOCTH IUIOCKOCTEH: MpHU3HAK
NEPIEHAUKYJSIPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX NeprneHANKYIIsIpax

7.4

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHTBHl MHOTOTPAHHMKA, BBITYKJIBIE U HEBBIIYKJIbIC
MHOIOTPaHHMKH, pa3BEPTKAa MHOrorpaHHuka. [Ipumsma: n-yronpHass npusMa, I'paHH U OCHOBAHHS
IOpU3MbI, TMpsiMas W HAaKJIOHHas NpPU3MbI, OOKOBas M TMOJIHAS TOBEPXHOCTh IMPU3MBI.
[Tapannenenunen, NpsMOYroOJbHBIA NapajuleleNuIe] U ero cpoincrsa. [Iupammupa: n-yrospHas
NUpaMHJa, TPAaHU M OCHOBAaHME NUPAMUJIbl, OOKOBasi M IIOJHAs IOBEPXHOCTb HUPAMUJBL,
IpaBWibHAas U Yyceu€HHas MNHpaMuga. OJEMEHTbl MNpuU3Mbl U nupaMmuisl. [lpaBunbHbIE
MHOT'OI'PAHHUKHU: IOHSATHE MPAaBWIBHOIO MHOTIOI'DAHHMKA, MPAaBWIbHAS NpU3Ma MU IIpaBUIIbHAS
NMpaMK/JIa, IpaBUIbHASI TPEYTOJbHAs MUpaMua U IPaBWIbHBIN TeTpasap, Kyo. [Ipencrasienue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, IOAeKadap M HuKocadapyrue CeueHWs NpU3MBI U
UpaMUIBbI

7.5

7.6

7.7

CI/IMMeTpI/IFI B ITPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKU, prIMOfI, IUIOCKOCTH. DJEMEHTEI
CUMMCTpPUH B IMpaMUaax, MmapauiCIiCIuncaax, MpaBuJIbHbIX MHOTOIpaHHUKAX

Bbluncienue 37€MEHTOB MHOTOTPAaHHHUKOB: pé&0pa, auaroHainu, yriasl. I[lmomane OGokoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOI MPHU3MBI, IJIOIIAlb OCHOBAHUI, TeOpeMa 0 GOKOBOMH
MOBEPXHOCTU MpsAMOil mpu3Mmbl. [lnomans OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBUIIbHOMN
MMPAMHU/IbI, TEOPEMA O TUIOIIAaU Yceu€HHON nupamubl. [lonstue 06 00béme. OObEM MUpaMuIbL,
MIPU3MBI

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IUIOMAASIMH MOBEpXHOCTEH, 00bEMaMy
MOOOOHBIX TE

11 KITIACC

Kon
6

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUSA

I'eomerpus

6.1

Hunuanpuueckas MOBEPXHOCTb, OOpasyloollde  IMIMHIAPUYECKOM  IMOBEPXHOCTH, OCh
LWINHAPUYECKOM noBepxHocTH. L{mnuuap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTh, 00pa3yomias u
0Cb, IJIOMIA/1b OOKOBOM M MOJHON MOBEPXHOCTH

6.2

Konunueckass moBepxHOCTb, 0O0pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U BepIlIHHA
KOHMUYECKOW MOBepXHOCTH. KoHyc: OCHOBaHME W BeplIMHA, 00pasyromas U OCh, IUIOLIA]b
OOKOBOIl UM TOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpa3yloliue M BbICOTA, OCHOBAHMS U
O0KOBast MOBEPXHOCTh

‘!

1




Cdhepa um map: UeHTp, paauyc, IUAMeTp, IUIOMAAb TOBEPXHOCTH cdepbl. Bzaumnoe

63 pacrioniokeHue cepbl U INIOCKOCTH, KacaTelbHast INIOCKOCTh K cdepe, IIomas chepbl
6.4 N3o0pakeHue Ten BpalieHus: Ha TNIOCKOCTH. Pa3BEpTka umHIpa U KOHyca
6.5 KomOuHnanmu ten BpamieHHs ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHHK, ONHCAHHBINM OKOJO cheps
' cdepa, BiMcaHHAs B MHOTOTPaHHUK, WM TEJIO BPALICHHUS
[TonsTue 06 006EMe. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBLHOTO
6.6 napajenenunena u ciaeacTsus u3 He€. O0bEM mmmmHApa, KoHyca. OOBEM IIapa W IUIOIIAL
cepsl
6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Yy IIIOIIAIMU [TOBEPXHOCTEH, 00bEMaMu
’ MOJOOHBIX TEN
6.8 Ceuenust nunuHapa (MapajiebHO U NEPIEHIUKYIISIPHO OCH), CEUEHUS KOHYca (MapaienbHoe
’ OCHOBAHUIO U NPOXOASIIEE Yepe3 BEPLINHY ), CEUSHHs 11apa
BexTop Ha mockoctu M B mpocTpaHcTBe. ClI0KEHHE U BBIYMTAHUE BEKTOPOB. YMHO)KEHHE
6.9 BEKTOpa Ha uucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBumio
napajuienenunena. Pemenune 3agay, CBI3aHHbBIX ¢ IPUMEHEHUEM MPaBUII JEHUCTBUI ¢ BEKTOpaMH
[IpsmoyronbHas cuctemMa KoopauHat B npocTpaHcTBe. Koopaunatel BekTopa. IIpocteifmue
6.10 3aJa4yd B KOOpAMHATax. YTroil Mexay Bekropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Brruucnenue yriioB Mexay HpsIMBIMU M IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIA METOX IIPH

PEIICHUN TCOMCTPUUCCKHUX 3aJiayd

HHPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHMSI OCHOBHOI OBPA30OBATEJIBHON
IHPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA30BAHUA

Kon
IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJbTATaM 0CBOEHHS OCHOBHOI
NpoBepsIeMOro .
poBep o0pa3oBaTe/ibHOIM MPOrpaMMbl CpeHero 0o1Iero odopa3zoBaHus
TpedoOBaHMS

Bnanenne Meronamu J10Ka3aTeNnbCTB, AITOPUTMAaMHU pEIICHUS 3a7ay; yMEHHUe
dopMynupoBaTh U ONEPUPOBATh MOHATUSMHU: ONpPENEICHHE, aKcuoMa, TeopeMma,
CJIEZICTBHE, CBOWCTBO, MpPU3HAK, [0Ka3aTeJIbCTBO, PABHOCUIIbHBIE (DOPMYIHUPOBKHU;
OPUMEHATh MX; YyMeHue (opMynupoBaTb OOpPaTHOE U  MPOTUBOIOJIOXKHOE
YTBEp)KJICHHE, NPUBOAUTH INPUMEpPbl U KOHTPIPUMEPHI, HCHOIB30BATH METOA
MaTeMaTHYeCKON MHIYKIUH; IPOBOJIUTH J1I0Ka3aTeIbHbIE PACCYKIEHUS IIPU PELLIEHUN

3a/1a4, OLIEHMBATH JIOTMUYECKYIO MPABUIBHOCTh PACCYKICHHM; YMEHHME OIEpUpPOBATh
MOHATUSAMU: MHOXKECTBO, IOJMHOKECTBO, OMNEpaldd HaJ MHOXKECTBaAaMH; YyMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Jjs OIUCaHUS peaJbHbIX
IPOLIECCOB U SIBJICHWN M MpHU PELIEHUH 3a/Jad, B TOM YHUCIE U3 JPYTUX Y4eOHBIX
PEeIMETOB; YMEHHE ONEepUPOBaTh MOHATUSAMU: rpad, CBA3HBIA Tpad, IepeBO, LHUKI
rpa¢ Ha IUIOCKOCTH; YMEHHE 337aBaTh ¥ OMMCHIBATH I'padbl pa3IUUYHBIMU CIIOCOOAMU;

MCIOJIb30BaTh Tpadbl MPU PEIICHUH 3aa4

»

YMmenue OIICPHUPOBATE TMNOHATHAMHU: HATYpaJIbHOC YHUCIIO, LCJI0C YMUCIO, CTCIICHL C




LEeIbIM TOKa3aTesieM, KOPEHb HATypajlbHOM CTENEHM, CTENEHb C PalMOHAIbHBIM
MOKa3aTeJieM, CTENEHb C JCHCTBUTENBHBIM IMOKAa3aTeleM, JIOTapudM YUCia, CHHYC,
KOCHHYC M TaHI€HC MPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJAYJII, PALMOHAIBHOE
YKCII0, UPPALMOHAIBHOE UYUCIIO, MHOXKECTBA HATypaJIbHBIX, LIEJBIX, PallMOHAJIbHBIX,
JIEMCTBUTEIILHBIX YUCEN; YMEHHUE HCIIONIb30BATh IPU3HAKH JEIMMOCTH, HAUMEHbIIUI

o0t 1enuTeNb U HauMeHblee oo11ee KpaTHoe, aIrOpuT™ EBKIIMA pU peleHnn

3a/lay; 3HAaKOMCTBO C PA3JMYHBIMU NO3ULIUOHHBIMM CHCTEMAMM CUHUCJIEHUS; YMEHHE
BBITIOJHATH BBIYHMCIICHUE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKEHUU CO CTEMEHSIMU U
jgorapumamu, mpeoOpazoBaHUs JIPOOHO-PALlMOHANBHBIX BBIPAXKEHUH; yMEHUE
ONEpPHUPOBATh TOHATHUSAMH: I[OCIEIOBATEIBHOCTh, apU(PMeTHIeCcKas IMPOTPeccHs,
reoMeTpuyecKkas rmporpeccusi, 0eCKOHEUHO YObIBarOIasi FeOMETPpUYECKas IPOrpeccus;
YMEHME 33JaBaTh IOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOULIbIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUPOBATH IMOHSATHUSAMHU: KOMIUIEKCHOE YHCIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCJa, MOAYJIb M apryMEHT KOMIUIEKCHOTO YHucla, (opma 3arucH
KOMIUIEKCHBIX 4YHcell (FeoMeTpuyecKkas, TPUTOHOMETpHUYecKas W anreOpanueckas);
yMETh TPOM3BOJAUTH apu(MeTHYeCKue JACHCTBHS C KOMIUICKCHBIMH YHUCIIAMH,
MPUBOJAUTH MPUMEPHI HCTIOJIB30BAHMS KOMIUIEKCHBIX YUCEN; ONIEPUPOBATh MOHITHIMU:

MaTpuua 2x2 u 3X3, onpeneauTenb MaTpULbl, TEOMETPUUECKUN CMBICI OIPEASIUTENS

YMmenue OTIepUPOBATh TOHSTHSIMHU: paloHaibHbIE, HppalMoOHaNbHBIE,
MOKa3aTeNIbHBIC, CTETICHHBIE, Jorapu(MHUUYECKUE, TPUTOHOMETPHUYSCKUE YPaBHCHHS U
HEPAaBEHCTBA, WX CHCTEMbl; YMEHHE OINEepPUPOBATh MOHITUSAMU: TOXIECTBO,
TOXJIECTBEHHOE TpeoOpa3oBaHKUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHCHHHU W
HEPABEHCTB, PaBHOCWJIBHOCTh YPaBHEHUN, HEPABEHCTB M CUCTEM; YMEHHE peIIaTh
ypaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3UYHBIX TPUEMOB; pellaTh
YpaBHEHHUs, HEPaBEHCTBA U CHUCTEMBl C TMapaMeTpoM; MPUMEHITh YypaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBI I pEIIeHUsS MaTeMaTHYeCKUX 3aJad H 3a]ad u3

Pa3JINYHBIX oOacrei HAayKHu U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh HNOHATHAMM: (YHKLHUSA, YETHOCTh (PYHKLUUH, NEPUOJUYHOCTH
(GYHKIMM, OrpaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTb (YHKIMHM, 3SKCTPEMYyM
¢byHkuuu, HauOoJblllee W HaUMEHbIee 3HA4YeHUS (YHKIMM Ha MPOMEXYTKE,
HenpepblBHAas (QYHKIMS, AacUMITOTHl TIpaduka (QYHKIUM, T[epBasi U BTOpas
npou3BogHasE (YHKIHMH, TEOMETPUYECKHMH M (U3MUECKUH CMBICH TPOU3BOJHOM,
nepBooOpa3Has, ONpelei€HHbIl WHTerpai, yMEHHE HaXOAWTh aCHUMMTOTHI Tpaduka
(GYHKLIMU; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, HNPOHM3BEIEHUS, YaCTHOTO U
KOMIO3UIMK (DYHKUUN, HaXOJUTh YypaBHEHUE KacaTeabHOW K Tpaduky (QyHKUIHU;
YMEHUE HAXOAWUTh MPOU3BOJHBIE 3JEMEHTapHBIX (DYHKIMI; YMEHHE HCIIOJIb30BaTh
MPOU3BOJHYIO Ui UCCIeOBaHUA (YHKIUN, HAXOAUTh HAUOOJbIINE M HAaUMEHbBIINE

3Ha4eHUs1 (PYHKUUI; CTPOUTh TpaUKH MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapara




MaTeMaTUYECKOr0 aHajau3a; MIPUMEHITh TPOU3BOIHYIO JJISI HAXOKICHHS HAUTy4Ilero

pellieHuss B MPUKIAAHBIX, B TOM YHUCIIE COLUATBHO-DKOHOMUYECKHX M (DU3HUECKUX
3a/layax; HAXOJWTh IUIOMATA U O0BEMBI (PUTYp C TOMOIIBIO HMHTETpasia; MPUBOIAUT
OpPUMEPhl MAaTEMaTHYECKOTO MOJCIHUPOBAHUS C TMOMOIIBI0 JauddepeHnaibHbIX

ypaBHEHUH

YMeHue omnepupoBarh TOHATHSAMHU: rpaduk GyHKIMH, oOpaTHas (yHKIHS,
KOMITO3UIMS (PYHKIMIA, TuHeitHas GyHKIMA, KBaapaTHIHas (pyHKIMS, palioHaIbHAs
byHKIMS, CcTeneHHas (QYHKIOHWsS, TPUTOHOMETpUYecKne (yHKIUH, oOpaTHBIC
TpUrOHOMETpUYEeCKHe (YHKLIMHU, TOKa3aTenbHas M Jorapupmuueckas (QyHKIUH;
YMEHUE CTPOUTh Tpa(UKM H3y4YEHHBIX (DYHKIHH, BBINONHATE NpeoOpa3oBaHMs
rpa¢pukoB (YHKIMHA, HWCHOIB30BATh TrpaduKU JJIsI HU3YyYEHHs TPOLECCOB H
3aBUCUMOCTEH, NMpH PELICHWU 3a1ad U3 JIPYTuX y4eOHBIX MPEIMETOB M 3aJad U3
peanpHON JKM3HM; BBIpaXaTh (OpPMyJIaMH 3aBHCHMOCTH MEXAY BEJIMYHHAMM,
UCTIONIb30BaTh CBOMCTBA U rpaduku (HyHKIMI IS peIIeHUs] ypaBHEHH, HEpaBEHCTB U
3aJa4 ¢ MapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA

pELICHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue penatb TEKCTOBBIE 33]Ja4l Pa3HbIX TUIIOB (B TOM YMCJIE HA MIPOLEHTHI, 10U
U YacTu, Ha JBW)KEHHUE, paboTy, CTOMMOCTh TOBapOB W YCIYyT, HAJIOTH, 33aJaud U3
o0JacTy ynpaBiaeHUs JUYHBIMU U CEMEHHBIMM (PMHAHCAMU); COCTABIISTh BHIPAYKEHUS,
YPAaBHEHUsS, HEPABCHCTBA M MX CHUCTEMBbI II0 YCIOBHUIO 3aJ]ayd, HCCIEAOBATh
MOJ[yUEHHOE peIIeHHEe M OLEHUBaTh NPaBIONOJOOHOCTh pe3ylbTaTOB; YMEHHE
MOJEJINPOBATh PEAJIBHBIE CUTYALMH HA A3bIKE MATEMATUKH; COCTABIIATh BbIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHUIO 3a1adyM, HCCIEA0BATh
IOCTPOCHHBIE MOJIENIM C MCIIOJB30BAaHMEM ammapara aiareopbl, MHTEPHIPETUPOBATH

MIOJIyYEHHBIA pe3ysIbTaT

YMeHne oneprupoBaTh MOHATUAMHE: CpeHEe apuPMETHIECKOE, MeIMaHa, HauOoJIbIee
Y HauMEHbIIIEe 3HAYEHUs, pa3Max, IUCIEePCUs, CTAaHAAPTHOE OTKIOHEHHUE YHCIOBOTO
Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATh WH(GOPMAIINIO, MPEICTABICHHYIO B
TabNuIax, Ha AUarpaMMax, rpadukax, OTpakarollyo CBOMCTBA PeabHBIX MPOIIECCOB

W SBIEHUW; TPEACTaBIATh HMHPOPMALUIO C TIOMOIIBIO TAaOMUIl M JIUArpaMm;
UCCIICJIOBATh CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIEé C MPUMEHEHHEM TpapuuecKux
METOJIOB UM DJEKTPOHHBIX CPEACTB; Tpaduuecku WCCIEAOBaTh COBMECTHBIE

HaOJII0/IEHUS C TOMOILBIO AUAarpaMM pacCceMBaHUs U JIMHEHHON perpeccuun

YMeHue onepupoBaTh MOHATHUSAMM: CIy4YalHbIM ONBIT M cilyd4aiiHoe coOBITHE,
BEPOATHOCTh  CIYYalHOTO  COOBITHS; yMEHHE  BBIUUCISTH  BEPOATHOCTH  C
UCIIOJIb30BaHUEM TIpaUYecKX METOJOB; MPUMEHATh (OPMYJbl CIOXKEHHUS U
YMHOXEHHSI BEPOSITHOCTEH, (OpMyily MOJIHOM BeposTHOCTH, (opmyrny beprymm,

KOM6I/IHaTOpHHe (I)aKTBI n (I)OpMyJ'IBI; OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6BITPII>1;




YyMEHHE ONepupoBaTh MOHATUAMU:  CJIy4ailHass BENWYHMHA, paclpeleeHHe
BEPOATHOCTENW, MATEMaTU4YECKOE OKUAAHME, NUCIEPCHUS U CTaHAAPTHOE OTKIOHEHHE
CIIy4ailHOM BeNWYHMHBI, (YHKIHMU paclpeAeseHus] U IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTEeJIbHOIO M HOPMAJIbHOTO pAaCIpe/leieHUi; YMEHHE MCIIONIb30BaTh CBOMICTBA
M3YYEHHBIX pacIpeleleHuil A1 pelieHus 3a/ady; 3HAKOMCTBO C MOHSTHUSAMH: 3aKOH
OOJIBIIINX YKCEII, METOJIbI BHIOOPOYHBIX UCCIICOBAHUI; YMEHNE TIPUBOIUTH TPUMEPHI

NPOSIBJICHUS 3aKOHA OOJNBIIMX YHCEN B MPHUPOAHBIX M OOLIECTBEHHBIX SIBJICHHSIX;
YMEHHE OIEpUpPOBaTh MOHIATHSIMM: COUYETaHHE, IMEPECTAHOBKA, YUCIO COYETaHUH,
YHCIIO MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHITh KOMOMHATOPHbIE (haKThI

U pacCyXICHHs JUIsl PELICHMs 3a/a4; OLCHHWBATh BEPOSTHOCTH PEATbHBIX COOBITHI;

COCTaBIISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATD MTOJIYUCHHBIH pe3ysbTaT

YMeHue onepupoBaTh IOHATUSAMHU: TOYKA, HpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYUHA YIJIa, INIOCKUN yTOJ, IBYITPAHHbBIN yIoJl, TPEXTPaHHBIA yroJ,

CKpELIMBAIOIINECS MPSAMBIE, NMApPAJLIEIbHOCTh U NEPIEHAUKYJSIPHOCTh HPSAMBIX M
IUIOCKOCTEH, Yrojll MEXAY MNPSMBIMHM, YroJl MEXAY MpAMON M IUIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSMHU, PAcCTOSTHUE OT TOYKM JIO IIIOCKOCTH, PACCTOSHHUE MEXKIY
NPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSMM; YMEHHME HCIOJIb30BaTh IIPU PEIICHUU
3a/a4 M3y4YEeHHbIE (DAKTBI M TEOpPEMBbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mephl
O00BEKTOB OKPYXAIOIEro MHUpA; CTPOUTh MaTeMaTHUECKHUE MOJEIU C IOMOIIbIO
F€OMETPUYECKUX IOHATHUM M BEIWYWH, peulaTh CBSA3AHHBIC C HUMM IPAKTHYECKUE

3a1a4u

10

11

YMeHue  onepupoBaThb ~ HOHATHUSAMM:  IUIOIAAb  (QUIYpbl, O00BEM  QUrypsl,
MHOTOTPAaHHHMK, TPAaBWIBHBI MHOTOTPAaHHHWK, CEYEHHE MHOTOTPaHHUKA, KyO,
napajjenenunes, Ipu3Ma, nupampaa, Gurypa ¥ MOBEpXHOCTh BpAIIECHUS, LWINHAP
KOHYC, IIap, cdepa, IIOMaAb Cepsl, IIOUIaab MOBEPXHOCTH MHPAMHIBI, MPH3MBI,
KOHycCa, IWIUHIpA, 00bEM Ky0Oa, MPsMOYToJbHOTO Mapajuleienunesna, MUpaMubl,
NpPU3MBI, IWJIMHAPA, KOHycCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUYCHHUS KOHyca H
WIMH/pA, NapajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE Ilapa, IUIOCKOCTS,
Kacaromasicsi cepsl, IWIMHAPA, KOHYCa; YMEHUE CTPOHWTH CEYCHHWE MHOTOTPAaHHHUKA
n300pakaTh MHOTOTPaHHHUKH, PUTYPBI U TIOBEPXHOCTH BPAIICHUS, X CEYECHUS, B TOM
Yucie C IOMOIIBI0 DIIEKTPOHHBIX CpPEACTB; YMEHHE NPUMEHSTH CBOWCTBA
reOMEeTPUUECKUX (PUTYp, CAMOCTOSTENHHO (POPMYIUPOBATH OMPEACIICHUS U3y4aeMbIX
¢uryp, BBIIBATATh THUIOTE3bI O CBOMCTBAX W TMPHU3HAKAX T€OMETPUYECKHX (Uryp,
000CHOBBIBATh UJIHM ONPOBEPTaTh UX; YMEHHE MPOBOJUTH KiIacCU(UKALUIO PUTYp TIO

PAa3IMYHBIM ITPpHU3HAKaM, BBITIOJIHATH HGO6X0):[I/IMI)IG JOMOJHHUTEIBbHBIC ITIOCTPOCHUA
YMeHmE OIICPHUPOBATEL IMOHATHAMHU: AOBHXXCHUC B IIPOCTPAHCTBE, HapaJIJIGHI)HBIfI

MEpeHOC, CUMMCTPUSA Ha IJIOCKOCTH U B HPOCTPAHCTBC, IOBOPOT, HpeO6p3.30BaHI/IC

o100, noj00HbIe (PUTYpBI; yMEHHE PaclO3HABAaTh paBHbIE U MOJO00HBIE (DUTYPHI, B

9



12

13

TOM YHCJIE B TPHPOJE, MUCKYCCTBE, APXHUTEKType; HCIIOIB30BAaTh T'€OMETPHUECKHUE
OTHOIICHMA IIPU PCIICHUU 3ada4; HAXOJUTh TCOMCTPUUCCKNEC BCIININHBL (,Z[J'II/IHa, yroiJ,
TJI0MIAb, O0BEM) TPU PEIICHUH 3a7a9 U3 APYTUX YUSOHBIX MIPEAMETOB U U3 peaTbHOMN
JKU3HH; YMCHHC BBIYUCIIATHL TI'COMCTPUUCCKHEC BCIMYMNHBI (I[J'II/IHa, yroi, mjiomaib,
00BEM, IUIONIAh MOBEPXHOCTH), UCIIONB3Ysl M3YYCHHBIC (OPMYJIBI U METOJbI, B TO
YHcie: IUIOMAAb IMOBEPXHOCTU IMHUpPaMUIbI, NMPU3MBI, KOHyCa, LWJIWHIpA, ILIOLIAAb
chepbr; 00bEM KyOa, MPSIMOYTOJBHOTO Mapajuieienuieia, MUPAMUIbI, TPU3MBI,

IIMH/IPa, KOHYyCa, [1apa; YMEHUE HaAXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GHUTYp

YMeHue omnepupoBaTh MOHATHSMHU: MPSIMOYTOJIBHAS CHUCTEMa KOOPIWHAT, BEKTOP,
KOOPAMHATHI TOUKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOpa
Ha YUCIIO, Pa3jokKEHHE BEKTOpa IO 0a3ucy, CKaIIpHOE IPOU3BEJIEHUE, BEKTOPHOE
MPOU3BENICHUE, Yrol MEXIy BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIA H
KOOPJAMHATHBIN METOJI [T PEIICHUSI TEOMETPUICCKUX 33J1a4 U 33]1a9 JPYTHX YIEOHBIX
PEeIMETOB

YMeHue BbIOMpATh TOAXOMSINANA METOJ Ui PEIICHUS 3aJadyd; I[OHUMaHHE
3HAYUMOCTH MATEMAaTUKH B W3YyYEHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB H
SIBIICHUI; YMEHHE pacIliOo3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
YMEHHE MPUBOIUTH MPUMEPhl MAaTEMaTHUECKUX OTKPBITUH POCCUUCKOW W MUPOBOM

MaTEeMaTU4YeCKON HayKu

HEPEYEHD SJIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D 11O
MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1.1

Yucna ¥ BEIYMCICHUS
HaTypaJ'IBHLIC n [CJIbIC YHCIa. HpI/I3HaKI/I JACIIMMOCTHU LECIIBIX YHUCEI

PannoHansHBIE 4HCIIA. OOBIKHOBEHHBIE U JACCATHYHBIC }:LpO6I/I, IMPOLICHTHI, OCCKOHEUHBIC

2 nepuoanYecKre apoodu
13 ApudmeTnueckuil KOpeHb HATypalbHOW cTemeHu. J[eHCTBUS ¢ apUPMETHUYECKUMHU KOPHSIMU
. HaTypaJIbHOMN CTEIICHU
1.4 Crenens ¢ nensiM nokasaresneM. CTeneHb ¢ pallioHaIbHbIM Moka3aTesneM. CBONCTBA CTENEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHIEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATypalbHbIE JIOTaPU(PMBI
HevictBurenbHble  4yucia. ApupMETHYECKHE ONEpaluu C JIeHCTBUTEIbHBIMUA  YHCIIAMH.
1.7 [TpuOnk€HHbIE BBIYMCICHUS, IIpaBWIa OKpPYIJIEHHUs, MPUKUIKA M OIEHKA pe3ysbTara

BBIYHUCIIEHUN




1.8

[IpeoOpazoBaHue BbIpAKEHHIA

1.9 KommnekcHsle uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Llensle 1 APOOHO-PALOHAIBHEIE YPABHEHHS
2.2 HppauroHaibHbIe YpaBHEHHS
2.3 Tpuronomerpuieckre ypaBHEHUS
24 [TokazarenbHble U Torapu@MUUECKUe ypaBHEHUS
2.5 Llenbie 1 1poOHO-paIMOHATIFHBIE HEPABEHCTBA
2.6 HppauyoHanbHbIE HEPABEHCTBA
2.7 [oxa3zaTenbHbIe U TOTapuPpMUIECKIEe HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTU YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU
2.11 Marpuiia CUCTEMBI JTMHEHHBIX YpaBHEHUU. OTIpeaeIUTENb MAaTPHUIIbI
3 OyHKIMH U TpaduKu
31 OyHkius, cnocodsl 3ananus ¢yHkiuu. ['paduk dynxiun. B3aumao oOpatHbie (yHKIUU.
. Yérupie u HeuéTHbIe PpyHkuuu. [lepuonnyeckue GyHKIIH
Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHuUd GyHkiuu. Hymu ¢yskmun. IlpomexyTtku
3.2 3HAKOIOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl M MHUHHUMYMBI
¢ynkunu. Haubounpiiee 1 HanMeHblee 3HaYeHUE PYHKIUU Ha TIPOMEKYTKE
13 Crenennas ¢GyHKIUS ¢ HATYpaJIbHBIM U I1eJIbIM TTOKa3zateneM. E€ cBoiicTBa u rpadux. CBoiicTBa
' U TpaduK KOpHSI n-Oi CTEIEHU
34 Tpuronomerpudeckue QyHKINU, UX CBOICTBA U rpaduKu
3.5 [TokazarenbHas U norapupmMuuecKast GyHKIUHN, UX CBOMCTBA U IpaduKu
3.6 Touku paspeiBa. AcuMnToThl rpadukoB QyHKimi. CBoiicTBa (QPyHKIHMIA, HENPEPHIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/ITaHUS TIOCTIEI0BATEIILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyia CIOKHBIX POLEHTOB
4 Hayana maTemaTnyeckoro aHaiansa
4.1 [TpousBoHas pyHkuy. [Ipon3BogHbIE 37IEeMEHTAPHBIX (PYHKIHI
49 [IpuMeHeHrEe TPOM3BOAHOM K HMCCIECIOBAHUIO (PYHKUMI HA MOHOTOHHOCTb M IKCTPEMYMBI.
' Haxoxnenue HanOoIb1IEro M HAMMEHBIIETo 3HaueHusl GyHKIUN Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoOxecTBa U JIOTUKa
5.1 MHoXecTBO, onepamnuu Haa MHOKecTBaMu. Jlnarpammel Diinepa — Benna




5.2

Jloruka

6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaLICHUS
7.5 KoopauHatel 1 BEKTOPBI

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Artanacsu JI.C. 'eometpus 10-11 xnaccsr Yuebnuk (ba3oBbliit u yriyonéuusiii ypoBHu)/ M:

[Ipocsemenue, 2025

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA

YyebHo-MeToanyeckoe obecneuenue npenogasangusd MareMatuku. 10-11 knacesl (2024 r.)

MGTOILI/ILICCKI/IQ PEKOMCHIAIINH. Cucrema OIICHKHU I[OCTI/I)KGHI/Iﬁ ITAaHUPYEMBIX IIPEAMCETHBIX PE3YJIBTATOB

ocBoeHns yuebnoro npeamera «Maremarnkay. 10-11 knaccsr (2024 r.)

Meroanyeckoe nocodbue. Maremarnka. 10-11 xiacchl yriryOoiaEéHHBINA ypoBeHb (2023 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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