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3.6. PaGouas nporpamma yuyeOHoro npeamera «I'eomerpusi. Yriry0JieHHbII

YPOBEHb»

HOACHUTEJIbBHASA 3AIITMCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oOIIero
o0pa3oBaHus, TaK Kak 00ecreynBaeT BO3MOKHOCTh U3YUYEHHUS TUCIUIUINH €CTECTBEHHO-HAYYHON
HAIpPaBJIEHHOCTH U TPEAMETOB I'YMaHUTAapHOro LUKJIA. IIOCKOJIBKY JIOrMYECKOE€ MBILUIEHHE,
dopMupyemMoe TpU H3y4YEeHUH OOY4YAIOIIMMUCS TMOHSATHIHBIX OCHOB T'€OMETPHUM, IpHU
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMYECKHX YTBEP)KIEHUN IpU PpELICHUU
FEOMETPUUYECKUX 3aJa4, yYMEHUE BBIJBUIaThb M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/ay.

Llenb ocBOeHUs porpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha yriayOJE€HHOM ypOBHE —
pa3BUTHE HHIWBUIYaJbHBIX CIIOCOOHOCTEH OOYyYaloOIIMXCS MPU H3YYEHUH TEeOMETpPUH, Kak
COCTaBJISAIONICH mpeaMeTHON obOmactu «MaremaTnka U uHpOpMaTHKa» dYepe3 oOecleyeHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJIb30BaHUS Oojiee MIyOOKMX TeOMETPUYECKHX 3HAHUM U
NecTBUH, Creun(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Mpo(ecCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEeMaTHUKH.

[TpuopuTeTHBIMU 3a7ja4aMH Kypca T€OMETPUHU Ha yrIIyOJEHHOM YpOBHE, PACIIMPSIOIINMU
U YCUJIMBAIOUIMMH Kypc 6a30BOT0 ypOBHS, SIBJISIOTCS:

pacliipeHle MpeACTaBICHUsT O TIEeOMETPUM KaK YacTH MHMPOBOW KYIBTYpbl H
(dbopMupOBaHHE OCO3HAHHUS B3aMOCBS3U T€OMETPUU C OKPYKAIOLTUM MUPOM;

¢dbopmMHupoBaHUE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak O BaXKHEUIIMX
MaTEMaTUYECKNX MOJIEIISIX, TO3BOJISIOIINX OMUCHIBATh U U3Y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOLIErO
MUpa, 3HAHWE MOHATUHHOTO anmapara 1o pasaeny «CrepeoMeTpus» yueOHOTo Kypca reOMETpUH;

(dbopMUpOBaHNE YMEHUS BIaI€Th OCHOBHBIMU MOHATHIMH O MPOCTPAHCTBEHHBIX (UTYpAX
U WX OCHOBHBIMH CBOMCTBaMH, 3HAaHUE TeopeM, (pOpMyl M yMEHUE UX HPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEILICHUs 3a1a4;

¢dbopMHpOBaHHE YMEHHs paclO3HaBaTh Ha YepTek,ax, MOJENAX U B PEAITbHOM MHpE
MHOTOIPAHHUKH U TeJa BPALEHUsI, KOHCTPYUPOBATh NT€OMETPUUECKUE MOJIETIH;

¢dbopmMHupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  TOCTPOCHUS
MaTeMaTUYeCKUX TEOpHuil, (OpMUpOBaHHWE MOHMMAHHUS POJU AKCHUOMATHKU MpPHU MPOBEACHUU
pacCyXJIeHHUI;

dbopMUpoBaHHE YMEHHUS BIaJ€Thb METOAAMM JIOKa3aTeIbCTB U aJTOPUTMOB pPEIICHUS,
YMEHMSI MX IPUMEHATh, IMPOBOAUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pELICHUs
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHYECKHUM cojepkaHHeM, (OpMHUpOBaHUE
IpEJCTaBICHUs]T O HEOOXOIUMOCTH JOKa3aTelbCTB TNpU OOOCHOBAHUM MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKH B IPOBEAECHUM IEAYKTUBHBIX PAaCCYyXACHMUI;

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIJICHUS, UHTEpECA K U3yUYEHUIO T€OMETPHH;

¢dopmupoBanre (YHKIIMOHAIBHOW TI'PAMOTHOCTH, pEJIEBAHTHOW TI'EOMETPUHU: YMEHUS
pacrno3HaBaTh IPOSBIECHUS TEOMETPUUECKUX MOHITUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHbIX CHUTYallMsIX W TpPU H3YYEHUH JPYIMX Yy4YeOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAJbHBIX CHUTYyalluid, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIMH IT0OJTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJZIEpP)KATCIIbHBIMA JIUHUSIMH ydeOHOoro kypca «l'eomerpus» B 10-11
kjaccax ABisA0TCs: «lIpsiMBle M IIOCKOCTH B NPOCTpaHCTBE», «MHororpanHukmu», «Tena
BpalieHusn», «BEKTOpbI U1 KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHNUS B IIPOCTPAHCTBE.

CohopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh ONEPHPOBATH MOHITUIMUY,
peIeBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kiaccax, OTHOCHUTCS KO



BCEM COJEpXKATEIbHBIM JIMHUAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKUX YMEHUU
pacrpenensieTcst He TOJIbKO IO COAEpKaTeNbHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Coaepxanue
00pa30oBaHus, COOTBETCTBYIOILIEE MPEIMETHBIM pe3ylbraTaM ocBoeHus denepanbHoil paboueit
IIPOTrpaMMBl, paclpeieIEHHBIM 110 FofaM 00y4eHus, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IPUHIUIHAIBLHBIM BOIPOCaM 00yYaromuecs o0paaauch HEOJHOKPATHO. JTO
MO3BOJIIET  OPraHM30BaTh  OBJIAJCHME TEOMETPUYECKMMH TOHATHAMH W HAaBBIKAMU
[IOCJIEI0BATENBHO M MOCTYNATEIbHO, C COOJIOACHUEM MNPUHIMIA MPEEMCTBEHHOCTH, @ HOBBIC
3HaHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEACTaBIECHUI 00yUyaroInXCsl, pacIupsis
U yray6uiss e€, o0pa3ys MpovHbIe MHOYKECTBEHHBIE CBSI3U.

[lepexon k U3y4E€HUIO T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycnmoBus miusi auddepenumanuu oOyueHHs, MOCTPOCHHMS WHAWBUIYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHTh YIUIYOJIEHHOE HW3yYeHHE TEOMETPUHM  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJrOTOBUTh O0YYaIOIUXCA K MPOJOKEHHIO U3YYEeHUsI MaTeMaTHKU C y4€TOM BbIOOpa
Oynymeit npodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOMMM H TPO¢heCCHOHATHHBIM
o0pazoBaHHEM.

Ha n3y4yenune yue0Horo kypca «I'eomerpus» Ha yriy0JéHHoM ypoBHe oTBoanTCst 204
yaca: B 10 kinacce — 102 yaca (3 yaca B Heae10), B 11 kiacce — 102 yaca (3 yaca B Heel110).

IIporpaMmma mnpenycMaTpuBaeT NPOMEXKYTOYHYI0 ATTeCTAlMI0 B BHJe HTOrOBOM
KOHTPOJIbHOM PadoThl WJIM YCTHOIO0 3a4eTa B kKoHIe 10 kiacca.

Taxoke mporpamma npeaycMaTpuBaeT KOHTPOJIbHbBIE WIIM IPOBEPOUYHbIE PA0OTHI B KOHIIE
U3YYECHHs KaXIOHM TEeMBbl, BO3MOXHBIC YCTHBIE 3a4€Thl B KOHLE KaXIOTO IIOJYTOIUs.
OO0s3aTenbHBIM [T BEICTABICHUS! HTOTOBBIX OTMETOK 32 JIBa MOJIYTOAMS U TOJ SIBJISIETCS] HATUYHE
OTMETOK 32 BCE KOHTPOJIbHBIE U INarHOCTUYECKHE pabOThl, 0003HaYEHHBIE B IIPOrPaMMeE.

COJAEPKAHUE OBYYEHUA

10 KJTACC

IIpsiMBbIe ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAaHCTBO. [ToHsATHE
00 aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3aumHOe pacnoyioskeHre NpsIMBIX B POCTPAHCTBE: MEPECEKAIOIIMEC, MTapalIeIbHbIE U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApaAJUIEIBHOCTh TPEX
OpsIMBIX, MApajuIENbHOCTh HOpsIMOM M IiockocTd. [lapamnensHoe W IEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauIeIbHOIO MPOEKTHPOBAHUSL.
N3obpakenue ¢puryp B napauienbHON MPOSKIUH. YTIIBI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPAMBIMH B NPOCTpaHCTBE. llapamienbHOCTh IIIOCKOCTEH: MapajlIeNIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeifiie npocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIe, IOCTPOCHUE CEUEHUM.

[lepneHIUKYNSpPHOCTh HPSIMOW W IJIOCKOCTH: TNEPHEHAMKYJISPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MpSAMBbIE NApaUICIbHBIE M MNEPHECHIUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTHU, TEOPEMA O NPSAMOU NEPIEHIUKYJIAPHON IIJIOCKOCTH.
OproronanbHOe NpoeKkTUpoBaHue. llepneHAuKyIIp M HAKIOHHBIC: PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACcCTOSHHUE OT TMPSMOM 10 IUIOCKOCTH, MPOCKIHs (UIypbl Ha IUIOCKOCTD.
[leprieHANKYASIPHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaXx.

VYTiab1l B IPOCTPAHCTBE: YTOJ MEXAY IPSMOM U INIOCKOCTBIO, ABYTPAHHBIN YTOJI, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTrOrpasoro yria. CBONCTBa IJIOCKMX M JIBYI'PAaHHBIX YIVIOB TPEXTPaHHOroO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHoOrorpaHHuKu



Bunsl MHOTOrpaHHMKOB, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas npusMma,
npsMasi U HAaKJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN TNapajulelienunes U ero cpoiicTBa. KpaTuaiimme OyTM Ha IOBEPXHOCTHU
MHOTOrpanHuKka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi NUpaMuia, MpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pébep U OOKOBBIX I'paHei
IPABWIBHOM nupaMuibl. [IpaBuibHBIE MHOTOIpaHHUKHU: IIpaBUIbHAS IpHU3Ma U IIPABHIIBHAS
nUpamMu/a, MpaBUiIbHAas TPEyrojabHast TUpaMuia U IPaBUIbHBIN TeTpasip, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOACKA3IP U HKOCAdIP.

Brruuciienue 31eMeHTOB MHOTOTpPaHHHUKOB: p&Opa, nuaroHanu, yrisl. [Tnomans 6okoBoi
MMOBEPXHOCTHU M TIOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpPsIMOHM mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMUIBL.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPABUIIbHBIX MHOTOTPAHHMKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHHUKE: CHUMMETpHUS IapajlIeNeNuNe]a, CUMMETPUS
IIPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMMU/IBI.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTUBOIOJIOXKHO HAaIIPAaBJICHHBIC BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpAaMHU: CJIOKEHHWE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBONCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BEKTOpa Ha yuci1o. [lonsaTne KoMIutanapHble BEKTOpHI. IIpu3Hak KOMILUTAaHAPHOCTHU TPEX BEKTOPOB.
[TpaBmwiio mapamnenenunena. Teopema O pPas3IoKCHHMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopanHat B npocTpaHcTBe. KoopanHatel Bektopa. CBs3b
MEXIy KOOpJUHATAMM BEKTOPAa M KOOPAMHATAMHU TOYEK. YTOI MEXIy BeKkTopamu. CkamspHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KJTACC

Tena BpameHus

[ToHATHA: UMIMHApPUYECKas IOBEPXHOCTb, KOHMYECKAs IOBEPXHOCThb, cpepuueckas
IIOBEPXHOCTh, 00pa3yIoIIKe MOBEPXHOCTEH. Tena BpaleHus: IUIUHIP, KOHYC, YCEYEHHBIN KOHYC,
cthepa, map. Bzaumuoe pacnosnoxeHue chepbl U IIIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o6pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMeTpusi cepsl
Y Iapa.

O06BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM M HAKIOHHOM NPU3MBI, IWIMHIAPA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOuHanuu Ten BpalleHMss U MHOTOrpaHHMKOB. Ilpu3ma, BOucaHHas B LMIMHID,
onucaHHasg okojo mwiMHApa. Ilepeceyenue cdepbl U mapa ¢ miockocTbio. Kacanue mapa u
chepsl IockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUSL.

[Tnomane mMOBEpXHOCTH IMWIMHAPA, KOHYca, Tiomans chepsl U e€ dacreid. [lomobue B
npoctpanctBe. OrHomieHne O00BEMOB, TUIOMIANEH TOBEpXHOCTEH MOMOOHBIX  (QUTYD.
[IpeoOpa3oBanue nomodus, romoreTus. PemeHue 3agay Ha IUIOCKOCTH € HCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne cedyeHHH MHOTOTPAHHMKOB M TEJI BPALlEHUSA: CEUYCHUA LWIMHIPA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHHs KOoHyca (mapaiielibHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEPIIMHY), CEUEHMs IIapa, METOAbI IIOCTPOEHUS CEUCHMH: METOJ CIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTBe. Onepanuy HaJ BEKTOpaMu. BEeKTOpHOE yMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHUs. [IpsiMoyrosibHasi cucTeMa KOOpPJAMHAT B MPOCTPAHCTBE.



Koopaunats! BekTopa. Paznoxkenue Bektopa mo 6asucy. KoopanHATHO-BEKTOPHBIM METOA MpU
pELIeHUH TeOMETPUYECKUX 3a/1a4.

JIBU>KEHUS B IPOCTPAHCTBE

JIBmxenus mpoctpancTtBa. OrtoOpaxkeHus. JIBuxkeHus W paBeHCTBO (uryp. OO6mme
CBOMCTBA JIBWXXCHUU. BuAbl NBMKCHUH: IapajuICIbHBIA IIEPEHOC, LEHTpalbHAsi CUMMETPHI,
3epKaJIbHAasi CHMMETPUsI, TOBOPOT BOKpYT Tipsimoii. [IpeoOpazoBanus mogobus. [psmas u chepa
Oiinepa.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOT'O KYPCA
«TEOMETPUS» (YIJIYBJIEHHBI VPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3VYJIbTATHI

1) rpak1aHCKO€ BOCTIUTAHUE:

cOPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOydYalOMmIErocss KaK aKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOr0 OOMIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OIMpPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU 1 HA3HAUCHUEM;

2) maTpUOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTH POCCUNMCKOM Ipa)K1aHCKOM MIACHTUYHOCTH, YBAKECHUS K IPOLUIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHHE K JTOCTHXKEHUSM POCCHHCKUX
MaTeMaTUKOB M POCCUKWCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  poccUiicKoro Haponaa, c(pOpMHpPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEACHHUSI, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTHKEHUI HAyKH W AESITeNbHOCTbIO YYEHOr0, OCO3HAHME JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) acTeTUYECKOE BOCITUTAHUE:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ady, peIIeHUuH, pPaCcCYXKACHUH, BOCHPHUUMYHBOCTh K
MaTEeMATHYECKUM acCIeKTaM Pa3INYHBbIX BUIOB UCKYCCTBA;

5) dusnueckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTH YMEHHSI TPUMEHSATH MATEMAaTUICCKUE 3HAHUSI B HHTEPECAX 3JI0POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHON €ATEIHOCTHIO;

6) TpyZAOBOE BOCIIUTAHUE:!

TOTOBHOCTb K TPY/y, OCO3HaHUE LIEHHOCTH TPYAOII00Ms, HHTEpEC K pa3iuuHbIM chepam
po(hecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTH K MAaTeMaTHYecKOMYy OOpa3oBaHUIO H
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKHX 3a7a4 MaTeMAaTHIECKON HAPaBICHHOCTH;

7) PKOJIOTUYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPHl, TMOHUMAHHE BIUSHUS COIHAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX TTPOOIIeM, OpUEHTAITUS Ha TPIMEHEHUE MaTEMaTUIECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY’Kalollel cpe/ibl, INIAHUPOBAHKE TIOCTYIKOB U OLIEHKU
MX BO3MOKHBIX IOCIIEICTBUI JJIs1 OKPYKAIOLIEH CpEIbl;

8) LICHHOCTH HAY4YHOT'O TIO3HAHMUSI:



c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOM MPAaKTHKH, MOHUMaHHE MaTeMaTUYeCKONl HayKu Kak cdepsl
YEJIOBEUECKOU NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIS Pa3BUTHS LIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKON KyJIbTypOi Kak CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHAUBUAYAIbHO U
B IpyIIIIE.

METAINPEJMETHBIE PE3YJIbTATDBI

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS

ba3oBbie nornueckue NeMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTeMaTUYeCKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH OMPEICICHUS  TOHSITHIA,
yYCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMM, OCHOBaHMS N 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIHPOBATH U MNPEOOpPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHsS B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSX, TMpe/uiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

JieaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

MIPOBOANTH CAMOCTOSITENIEHO JJOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKACHUN (IIPSAMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh Croco0 pemeHus y4eOHOW 3amaum (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOASIIUNA C Y4ETOM CaMOCTOSITENPHO BBIICTICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBaTenbCKue JEHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HaHUsI, GOPMYINPOBATH
BOTIPOCHI, (DPUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE H JIaHHOE,
dbopMUpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  HKCIIEPUMEHT, UCCJEIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBJIEHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIEHUS U BBIBOABI MO pe3yjIbTaTaM MPOBEAEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHNI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE IMPOIIECCa, a TAKXKE BBIIBUTATh MPEIIOJIONKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISBJIATH A€(PUIUTH HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETa HA BOIPOC U IS
peuieHus 3a1a4u;

BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHAOB ©  (GopM
MpeJICTaBICHMUS,

CTPYKTypUpOBaTh  WHGOpMAIMIO, TPEICTABISITH €€ B  Pa3IUYHBIX  (opMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTH WH(POPMAIMU TI0 CaMOCTOSITENBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIC YHHUBEpCATbHBIC yUCOHBIC TCHCTBUS

OO01enue:



BOCIIPUHUMATh U (DOPMYIHPOBATH CYXJEHUS B COOTBETCTBUH C YCIOBUSAMH M LEISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaThb CBOIO TOYKY 3PEHMS B YCTHBIX M NHCbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IIOJyYEHHBIN Pe3yNbTaT;

B XOJIe¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMbI, MPOOJIEMEI,
pemaeMoil 3aaauu, BbICKAa3blBaTh WJIEW, HALIEJICHHBIC HAa IOMCK PELIEHUS, CONOCTABIATh CBOU
CYXJIEHUS C CYKICHUSAMHU JPYTUX YYaCTHHUKOB AMAIOra, OOHapyKHMBaTh pa3lMyMe M CXOJCTBO
NO3HLIMH, B KOPPEKTHOU opme HOopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

IPEJCTABIATh PE3YNbTaThl PELICHUs 3aJa4yM, SKCIIEPHUMEHTA, UCCIEN0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBICTYIUIEHUS € YUETOM 3aJ1ay MPE3EHTAUN U 0COOEHHOCTEH
ayJUTOpUU.

PerynatuBHble yHUBEpCaIbHbIC yUeOHbIE IeHCTBUS

Camoopranu3anusi:

COCTABIIATh IUIAH, AITOPUTM PpEIICHUS 3aJaud, BBIOMpPATh CHOCOO pemeHHus ¢ y4eTom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJIEKT:

BJIaJICTh HaBbIKAMM MTO3HABATEIBHON peduIeKCuU KaK 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEUICHUU 3a/laud, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH MPUYUHBI
JOCTH>KEHUS UM HEOCTHKEHHS! pe3yIbTaTOB JIETEIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLIEHKY
npuoOpPEeTEHHOMY OTIBITY.

CoBMecTHas 1€STEIbHOCTb!

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAWBUAYAIbHOW PabOThl pU
peleHnur y4eOHbIX 3ahay, NPUHUMATh LElNb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pabOTHI, pacrpelnensaTh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBIOJIHATH CBOKO YAaCTh PAOOTHI U KOOPAUHUPOBATH CBOU JEUCTBUS C APYTUMHU
YJIeHaMM KOMaH/Ibl, OIICHMBATh KAueCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHUSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

NPEJMETHBIE PE3YJIBTATHI

K xonity 10 kiracca 00ydarommiicss HAydYnuTCs:

CBOOOJHO ONEPUPOBAaTH OCHOBHBIMHU IMOHATHUSMH CTEPEOMETPUU INPH PEUICHUU 337134 U
IPOBE/ICHUN MaTEMAaTUYECKUX PacCyKJIECHHIH;

IIPUMEHSTh AKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX IIPU PELIEHUH T€OMETPUUYECKUX
3ajay;

KJaccu(UIUpPOBaTh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH, CBA3aHHBIMU C YyIJIaMH B IPOCTPAHCTBE: MEKIY
IPSAMBIMU B IPOCTPAHCTBE, MEXKY NMPSIMOM U MJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJHO paclo3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpU3Ma, NIHpPaMHJA,
NpSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJ1acCU(UIIMPOBATh MHOIOIPAaHHUKH, BEIOUPAs OCHOBaHMS 11 KIACCUDUKALINH;

CBOOOJHO OIEPUPOBATH TOHATHSIMHU, CBSI3aHHBIMM C CEUCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;



BBHITIONHSATH MapalljielIbHOE, [EHTPATbHOE U OPTOTOHAIBHOE MPOCKTHpOBaHUE (puryp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (pUryp Ha miaocKoCTH;

CTPOUTH CEUEHHUS] MHOTOTPAHHHKOB Pa3UYHBIMU METOJAMH, BBIIOJHATH (BHIHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOMIAAW  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpuU3Ma, THUpPaMUIA),
FEOMETPUUECKUX Tell C MPUMEHEHUEM (OopMyIT;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IMJIOCKOCTh
CUMMETPUH, LICHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI;

CBOOO/IHO ONEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHHATAM B
IIPOCTPAHCTBE;

BBITIONHSATH JICUCTBUS HAJ BEKTOPAMU;

pemath 3a7auyd Ha J0Ka3aTebCTBO MaTEMaTHUYECKUX OTHOLICHUM W HaxoXIeHHE
TEOMETPHUYECKUX BEIMYMH, TPUMEHSSI H3BECTHBIC METO/IbI MPU PEIICHUU MATEMATHUECKUX 33124
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHSITh MPOCTEUIIINE MPOTPAMMHEIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IPU PELICHUU CTEPEOMETPHUUECKHX 3a/]1aY;

W3BJIEKATh, TPEOOPA30BEIBATH M MHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCTaBIeHHYIO Ha YepTexaxX U pUCYHKaX;

MPUMEHSITH MMOTYYCHHBIC 3HAHUS HA MPAKTHKE: CPABHUBATH M aHAJTN3UPOBATH pPeallbHbIC
CUTyalluu, NPUMEHATh H3yYEHHBIE MOHSTHS B IMPOLIECCE IMOWCKA pPEIICHUS MaTeMaTU4YeCKu
c(hOpMyIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TC€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJBb30BAaHHEM I€OMETPUUECKHUX MOHSITHH U TEOpeM,
anmapara anreOpsbl, pemarh MPaKTUIECKUE 3a/1a4H, CBI3aHHBIC C HAXOXKICHHEM I€OMETPHUIECKIX
BEJIMYUH;

UMETh TPEJICTaBIICHUs 00 OCHOBHBIX 3Talax Pa3BUTHs F€OMETPHH KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kmacca oOyuaronuiics HayquTcs:

cBOOOJHO ONEpPUPOBATh MOHITUSIMH, CBS3aHHBIMH C LMJIMHAPUYECKOM, KOHHUECKON U
cheprueckoi MOBEPXHOCTSIMU, OOBSICHITH CITOCOOBI TTOJTYUCHUS;

ONEpUPOBATh TMOHATUSAMH, CBS3aHHBIMH C TEIaMH BpPALIEHUS: LUIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Tejia BpameHus (IWIMHAP, KOHYC, cdepa U 1map) U 0OBICHITH CIIOCOOBI
MOJTyYEHUS TEIl BPAILICHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIONIOKEHUE CPEPHI U IMITOCKOCTH;

BBIYHCIISATH BEIMYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB U TEJl BPAILICHUS, 00BEMBI U TLTOMIAIH
MOBEPXHOCTEH MHOTOIPaHHUKOB U T€J BpaIllEH!Us, FEOMETPHUUECKUX Tl C IPUMEHEHHEM popMy;

CBOOOJIHO ONEPUPOBATH MOHITHUSIMH, CBS3aHHBIMH C KOMOWHAIMSMHU TN BpAILEHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OMUCAHHBIN OKOIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS,

BBIUHCIISATH COOTHOILIEHUS MEXKAY IUTOIIASIMHU TOBEPXHOCTEN 1 00bEMaMU MTOT0OHBIX TEJT;

MU300paxaTh U3ydaeMble (DUTYPBHI, BRITIOIHATE (BEHIHOCHBIC) INTOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJ BPALLCHUS;

W3BJIEKATh, HHTEPIIPETHPOBATHh U MPEOOPa30BHIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJCTaBICHHYIO Ha YepTexax U pUCYHKaX;

CcBOOO/IHO ONEPUPOBATH TIOHATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJHSATH OINEpalMy HaJ BEKTOpaMH;

3a/laBaTh TUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

peliaTh reoMeTpUYeCcKHe 3a/1a4K Ha BBIYMCIIEHUE YTII0B MEX Y MPSMBIMU U IJIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKH [0 TUIOCKOCTH, B IIEJIOM, Ha TMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPU PELICHUH;



CBO60,Z[HO OICpHUPOBATH IMOHATHUAMHU, CBA3AHHBIMH C IBUXKXCHUCM B IPOCTPAHCTBEC, 3HATH
CBOMCTBA JIBIKCHHIA,

BBIMOJIHATE W300pakeHHs MHOTOTPAaHHMKOB W TN BpAIICHUS IMpH MapajuieIbHOM
MepeHoce, EHTPATbHOW CUMMETPHUH, 3€PKaIbHOM CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOIA,
npeoOpazoBaHus MOI00US;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB U TE€JI BPALEHHS: CeUEHUs IMINHpPA (MapauieIbHOo U
NEePIEHANKYIISIPHO OCH), CEYCHHUsI KOHyca (MapajuleibHbIe OCHOBAHMIO M IMPOXOISIIUE Yepe3
BEPIIIMHY), CEYCHHUS 1I1apa;

HCIOJIb30BAaTh MCTOJbI INOCTPOCHUA CEUECHUIL: MCTOJ CJICAO0B, MCTOA BHYTPCHHCITO
IIPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

AOKa3bIBATh TCOMCTPUUCCKHUC YTBCPIKACHUS,

NPUMEHATh TeoMeTpuyeckue (akThl ISl pelIeHusT CTEepeOMEeTpPUYECKHUX 3ajad,
nmpeamnojJararomux HCCKOJIBKO IIaroB pCHICHUA, €CIIN YCJIOBUA IMPUMCHCHUA 3adaHbl B SIBHOU U
HesBHOU (opme;

peliath 3aJa4d Ha AOO0Ka3aTCJIbCTBO MATCMATUYCCKUX OTHOILIEHUN U HaXO0XICHUC
FeOMETPUUYECKUX BEJIUYUH;

IIPUMEHATh IIPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIpU
pELICHUH CTEPEOMETPUIECKHIX 3a/1aY;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA HAa MPAKTUKC. CPABHUBATH, AHAJIM3UPOBATH U OLICHUBATH
peasbHbIE CUTYAllUH, IPUMEHITh U3yYEHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA B IMpoLiecce MOUCKa
peleHusl MaTeMaTudecku chopMyITupoBaHHON MPOOIEMbl, MOJICIMPOBATh PEAbHBIE CUTYAIHH
Ha SI3bIKE T€OMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIETHN C UCIIOJIb30BAaHHEM T€OMETPHUUYECKHIX
MOHITHA W TEOpeM, ammapara anreOppl, peliaTh MPaKTUYeCKUe 3a7add, CBS3aHHBIE C
HaXO0X/IEHHEM T€OMETPUUYECKUX BEITUUHH;

HUMCTh NPCACTABIICHUSA 06 OCHOBHBIX J3TallaX pa3sBUTUSA T'COMCTPUU KaK COCTAaBHOM YacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos
Nen/m | HaumeHoBaHue pa3fesnoB U TEM MPOrPaMMBbI KonTponbubie
Bcero
paboThI
1 BBenenue B cTepeoMeTpuo 23 1
2 B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapaienbHOCTD NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE 8
4 [lepnieH IUKyYASIPHOCTD NMPSMBIX U TNIOCKOCTEN B MPOCTPAHCTBE 25
5 YTIBl U paCCTOSHUS 16 1
6 MHororpaHHUKU 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allvsl 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6
11 KJIACC
KonnyecTBo yacoB
Ne /it HaumeHnoBaHnue pa3znesioB U TeEM IpOrpaMMBbl Kontponbabie
Bcero
paboThI
1 AHanuTHYeCKasi T€OMETPUs 15 1
2 [ToBTOpEHME, 0000IIEHNE M CUCTEMATU3aIIMs 3HAHUH 15 1
3 O0BEM MHOTOTPAaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moBEPXHOCTH U OOBEMBI KPYTIIBIX TEI 9 1
6 JBrkeHUS 5 1
7 [ToBTOpEHME, 0600IIEHNE M CUCTEMATHU3AIIMS 3HAHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

I[TOYPOYHOE ITNTAHMPOBAHUE
10 KJTACC




KonnuecTtBO yacoB

No ii/mm Tema ypoka KonTposibHbie
Bcero
paboThI

1 OcHoBHBIE TpaBUIIa N300paKEHNU HA PUCYHKE TITIOCKOCTH, MapajlIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs cTepeoMeTpHH: TOUKa, MIPsMasi, IIIOCKOCTh, IPOCTpaHCcTBO. OCHOBHBIE

2 IpaBujIa H300pakeHUs Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHbIX MPSIMBIX 1
(OTpe3KOoB), cepeIMHBI OTPE3Ka

3 [TonsTHs: mepecekarouecs MIOCKOCTH, IepeceKaromuecs mpsiMast U MiI0CKOCTh; 1
MOJIYITPOCTPAHCTBO

4 [TonsTus: nepecekarouuecs MIOCKOCTH, MEPECEKAIOIUEecs MpsiMas U MIIOCKOCTh; 1
MOJIYIPOCTPAHCTBO

5 MHororpaHHUKH, U300pa’keHUE MPOCTEUILNX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOINUX 00HEKTOB

6 MHororpanHuKH, ©300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINUX O0BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPUHU U TIEpBbIE cleACTBUS 13 HUX. CriocoObl 3a1aHus 1
MPsAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBC. 0603Ha‘-IGHI/ISI MMPsAMBIX U IIOCKOCTEN
N300pakeHne ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOPBIE MIPOXOAT Yepe3 UxX

10 pé6pa. N3o0pakeHne nepeceueHus MmoayuyeHHbIX ITOCKOCTeN. PackpammBanue 1
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU
N300pakeHne ceueHuil mupaMusl, Kyoa v Ipu3Mbl, KOTOPBIE IPOXOIAT Yepe3 UxX

11 pé6pa. N3o0pakeHne nepeceueHus MmoayuyeHHbIX IITOCKOCTeH. PackpammBanue 1
IMOCTPOCHHBIX ceueHuu PAa3HBIMU [IBETAMU
N300pakeHne ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPBIE IPOXOIAT Yepe3 UxX

12 pé6pa. N3o0pakeHne nepeceueHus MmoayuyeHHbIX IITOCKOCTeN. PackpammBanue 1

MMOCTPOCHHBIX CEUCHUM Pa3HbIMU [IBETAMU




N3o6paxenue cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE MPOXOAAT Yepe3 ux

13 pEbpa. N3o0paskeHne nepecedeHus MOTYICHHBIX II0CKocTel. PackpammBanue
ITOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETAMHU

14 Merton cinenoB 1J1si HOCTPOCHUST CEUYCHHI

15 Merton cnenoB st TOCTpOoeHUs ceueHnil. CBOMCTBA MEpeCeUeHUH MPSAMBIX U
IIJIOCKOCTEN

16 Meroa cnenoB aiisi mocTpoeHus ceueHuid. CBoMCTBa NepeceueHnid MPsIMbIX U
IIJIOCKOCTEN

17 [TocTpoenue ceuenunii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aIllCh I1aroB MOCTPOEHUS

18 [TocTpoenue ceueHuit B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh IIArOB NOCTPOEHUS

19 [TocTpoenue ceuenunii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3alliCh I1aroB MOCTPOEHUS

20 [TocTpoenue ceueHuit B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh IIArOB NOCTPOEHUS

71 [ToBTOpenue mranumeTpun: Teopema o MPOMOPIUOHANBHBIX oTpe3Kkax. [logooue
TPEYTrOJIbHUKOB

2 IToBropenue mianumerpun: Teopema MeHenas. PacdeTsl B cedeHUsAX Ha
BBIHOCHBIX 4epTexkax. McTopus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPUH

23 KontponbHas padota "Axkcuomsl crepeomerpun. CeueHus"

24 B3anMHOe pacnionoxeHue npsMsIx B IpocTpaHcTBe. CKpeIMBaromuecs npsmMble.
[Ipusnaku ckpenmBarommxcs npsMoix. [lapamienbHbie TpsiMble B MPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHUY U €AMHCTBEHHOCTH IPSAMOU MapajuIeIbHON JaHHOU

25 MPAMOM, MPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU
npsiMoi. JIeMMa 0 nepeceueHun napauieabHbIX NPSMBIX II0CKOCTBIO

26 ITapatenpHOCTB TpeX MpsAMBIX. TeopeMa 0 TpEX napalIebHbIX IPSAMBIX.
Teopema 0 CKpenMBarIMXCsl MPSIMBIX

27 [TapannensHoe mpoexkTpoBaHue. OCHOBHBIE CBOMCTBA MAPaLIEIbHOTO

pOoeKTHpoBaHus. M300paxkeHne pa3HbIX GUryp B MapajuIeIbHON MPOESKIUU




[lenTpaibHas npoeKiusa. Yol ¢ COHAMPABICHHBIMA CTOPOHAMH. YTOJ MEXKITY

28 1
MPSIMBIMU

29 3aza4yu Ha JOKa3aTeIbCTBO M HCCIIE0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM 1
MPSIMBIX B POCTPAHCTBE
[ToHsTHA: MapalIEeTbHOCTh NPSIMOM U TIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

30 [apajuIeIbHOCTH MPSIMON U TUIOCKOCTH. CBOMCTBA NapajuIeIbHOCTH IPSIMON U 1
IIJIOCKOCTH

31 I'eomerpuueckue 3a1aun Ha BBIMHCIICHHE H JIOKA3aTEILCTBO, CBA3AHHBIE C 1
N1apAJUIEIbHOCTHIO MPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE

3 ITocTpoeHue ceueHust, MPOXOIALIETO YEPE3 TaHHYIO IPAMYIO Ha YEPTEKE U 1
MapajIeIbHOTO IPYroi npsmoil. Pacuér oTHommeHuit

33 [TapannenpHas npoeKLys, IPUMEHEHNE AJI IOCTPOEHUs CeUeHU Kyba n 1
napauienenunena. CBolcTBa NapajuielenuIena U Npu3Mbl

34 [TapajutenpHble INIOCKOCTH. [IpU3HAKK NapaIIENIbHOCTH IBYX INIOCKOCTEN 1

35 Teopema o0 napauIeIbHOCTH U €MHCTBEHHOCTH ILIOCKOCTH, npoxogﬂmeﬁ qyepes 1
TOYKY, HE PUHAJIKAILYI0 JAHHON TUIOCKOCTH U CIEICTBUS U3 HEE

36 CaoiicTBa napajuiebHBIX IJIOCKOCTEH: O napajiieNbHOCTH NPAMBIX IIEPECEHEHAA |
IIPY NIEPECEUEHUU IBYX NTAPAJIJIENIbHBIX MIJIOCKOCTEN TPEThEMN
CBoiicTBa mapasienbHbIX MJIOCKOCTEH: 00 OTpe3Kax MapauieIbHBIX MPSIMBIX,

37 3aKJIFOYEHHBIX MEXAY MapaJIeIbHBIMU MJIOCKOCTSMH; O MEPECEUEHUH MPSIMOM C 1
JBYMsI NApAJIJIEIbHBIMU JIOCKOCTSIMU

38 IToBTopenue: Teopema ITugaropa Ha miockocTu 1

39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJBHOTO TPEYTOJbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO MapauleenuIeaa 1

41 Bbruuciienue JUIMH OTPE3KOB B KyOe M MPSIMOYTOJIbHOM Napaliesienune e 1

42 HepHeI:I,Z[I/IKYJIHpHOCTB IIPSIMOM U INIOCKOCTU. [IpU3HaK NepreHIuKyIIpHOCTH 1
MPSIMOM U TNIOCKOCTH

43 HepHeI:I,HI/IKyJ'ISIpHOCTI) npsAMOM M TIOCKOCTHU. [Ipu3HaK nepneHIuKyIspHOCTH 1
IPSIMON U TNIOCKOCTH

44 Teopema 0 CyIIeCTBOBAaHUHU U €IMHCTBEHHOCTH IIPSAMOM, IMTPOXOIAILIEH yepes 1

TOYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K MJIOCKOCTH




45

[110cKOCTH M IepIEHANKYIISIPHBIE UM MPsIMble B MHOTOTPaHHUKAX

46 [;mockoCcTH M IEPNIEHIUKYJISIPHBIE KM TIPSIMbIE B MHOTOTPaHHHUKAX

47 [lepnennukynsp u HakinoHHas. [locTpoeHue neprneHANKYIspa U3 TOUKH Ha
MPSIMYIO

48 Ilepnennukynsp u HaknoHHas. [locTpoeHue nepneHANKyIsApa U3 TOYKH Ha
PSIMYIO

49 Teopema o Tpéx mepneHANKYIIsIpax (mpsmast 1 oOpaTHas)

50 Teopema o Tpéx mepneHANKYIIsIpax (mpsmas 1 oOpaTHas)

51 Yron Mmexay CKpenmBarOmUMHUCS MPSIMbIMU

57 [Touck MEPIEHAMKYIAPHBIX NPAMBIX C TOMOLLbIO NEPIEHAUKYIAPHBIX
IJI0CKOCTEN

53 OpToroHaibHOE NPOEKTUPOBAHUE

54 ITocTpoenue cevquHﬁ Ky0a, MPU3MBbI, MPABUIbHOW MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

55 [Toctpoenue ceuquHﬁ Ky0a, MpU3MbI, MPAaBWJILHON MTUPAMUJIBI C TIOMOIIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56 CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1ockocTu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH MPSIMOM U TUNTOCKOCTH KaK CIEACTBUE CUMMETPUM

58 [IpaBuiibHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUI OT TOYKH 10 IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUI OT TOYKH 10 IJIOCKOCTH

60 CrniocoOsl OIMYCTHTDb NEPIIEHAMKYIAPbL: CHMMETPHS, C/IBUT' TOUKI 110
napajuieIbHON IpsIMOid

61 CaBur no HenapauienbHON OPSIMON, U3MEHEHUE PACCTOSHUMN

62 KoHnTponbHas 'I')a60Ta "B3auMHOE pacronokeHue NpsIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

63 [ToBTOpEHME: Yroa MEeXAy MPSIMBIMU Ha IMJIOCKOCTU, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: YrOa MEXKAY CKPEIIMBAOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckre METO/ bl BBIYMCICHUS yrila MEXAY NPSIMbBIMU B MHOTOTPAaHHUKAX




66

JIByrpanubiii yroa. CBOMCTBO JUHEMHBIX YIJIOB IByTPAHHOTO yria

[Tepnenaukymnsipubie mI0ckocTU. CBOKWCTBA B3aUMHO MEPIEHIUKYISIPHBIX

67 . 1
MIJIOCKOCTEN

63 [Ipuznax NepIEHMKYIAPHOCTH IIJIOCKOCTEH; Teopema o NpsIMOI TIepeceueHUst 1
JIBYX IJIOCKOCTEN NEPNEHANKYIISAPHBIX TPEThEN IIIOCKOCTH

69 [IpssMoyTONBHBIN MapajuieNenuIie l; Kyo; U3MEepeHHUsI, CBOMCTBA MPSIMOYTOJILHOTO 1
napajuiesenuneaa

70 Teopema 0 AuaroHaau NpssMOYTOJIbHOTO NapaJlIeIeIuIe a U CICICTBAE U3 HEE 1

71 CrepeomeTpruecKkue U NpUKIIaJAHbIC 3a/1a4U, CBA3aHHBIE CO B3AUMHBIM 1
pPacnoJIOKEHUEM NPSIMBIX U MIIIOCKOCTH

7 [ToBTOpEHME: CKpemMBaOIIKEC MIPSMbIE, MapAIIIEIbHBIE ITIOCKOCTH B 1
CTaHAAPTHBIX MHOTOTPaHHUKaX

73 [Tapa napanienbHBIX MIIOCKOCTENW Ha CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE 1
MEXy CKPEIUBAOIUMUCS MPSIMBIMU B POCTBIX CUTYALMSX

74 PaccTosiHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH 1

75 Brruucnenune paCCTvo;{HHﬁ MEXY CKPEIUBAOIIUMUCS MPSMBIMU C TOMOILBIO 1
MEePIEHIUKYISIPHON MIIOCKOCTH

76 TpéxrpaHHsblil yroj, HEpaBeHCTBA AJIs TPEXTPAaHHBIX YTIIOB. Teopema ITudaropa, 1
TEOpPEMBbI KOCHHYCOB Y CHUHYCOB JIJIsl TPEXTPAHHOTO yIJia

77 DneMeHTHI ChEPUIECKON TeOMETPHH: T€OC3NUECKIE JIMHUN Ha 3emIie 1

78 KontponbHas padota "Y1l u pacctossHus" 1

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €0 JIEMEHTHI'" 1

80 [Tupamuna. Bunsl nupamug. [lpaBunsHas nupamuia 1

81 [Tpusma. [Ipsmast u HakoHHasg npu3Msbl. [IpaBriibHas pru3Ma 1

82 [TpsiMoit mapanenenunes, NpsSMOYTrOJIbHBIA IMapajuieNenue, Kyo 1

83 Brinmykibie MHOTOrpaHHHKH. TeopeMa Ditnepa 1

’4 Brimykibsie MHOTOrpaHHuKH. TeopeMa Diinepa. [IpaBuiibHbIe U OJTYITpaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTpomnpHas pabora "MuororpaHHuku" 1

86 [ToHsiTHE BEKTOpa HA NIJIOCKOCTH U B IPOCTPAHCTBE 1




87 CymMmma BEKTOPOB 1
88 Pa3zHOCTh BEKTOPOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 Paznosxenne BekTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JISKAIIUX B OJHOU MJIOCKOCTH | 1
92 CxansapHOe NPOU3BEICHHE 1
93 Brrunciienne yria Mex1y BEKTOpaMy B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aa4u ¢ BEKTOpaMu 1
98 O06001IeHrEe ¥ cCUCTEMAaTU3aLUs 3HAHUI 1
99 O0001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 1
100 Wroroast koHTpOIBHAS paboTa 1 1
101 Wroroast koHTpOIBHAS paboTa 1 1
102 O0001IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJTACC
KonuuecTBo yacos
Ne n/m | Tema ypoka KoHnTponbHbIe
Bcero
paboThI
1 IToBTOopenue Tembl "KoopnnHaTel BEKTOpA HA MIIOCKOCTH U B MPOCTPAHCTBE" 1
2 IToTOopenue Tembl "CkansipHoe TPOU3BEACHUE BEKTOPOB" 1
3 IToBTOpeHue TemMbl "Beruucienue yria Mexay BEKTOpaMH B MPOCTpaHCTBE" 1
4 IToBTOpeHue Tembl "YpaBHEHHE TPSMOM, TPOXOSAIIEH Yepe3 IBE TOUKHU" 1
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHUE MIOCKOCTH, HOpMaJib, YPABHEHHUE INIOCKOCTH B OTPE3Kax 1




BektopHoe npounsBeeHue

1
8 JIuHeitHbIe HEpaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE 1
9 JIuHeitHbIe HEpaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE 1
10 AHaJIUTUYECKUE METOJIbI pacuéTa yria MeXy NpsIMbIMA B MHOTOTPaHHUKAX 1
11 AHaJIUTUYECKUE METOJIbI pacué€Ta yria MeK/y IJIOCKOCTSIMU B MHOTOTPaHHUKAX 1
12 dopmylia pacCTOSIHUA OT TOYKH JI0 TDIOCKOCTH B KOOPAMHATAX 1
13 HaxosxieHne pacCTOsIHUI OT TOYKH J0 TJIOCKOCTH B Ky0Oe 1
14 HaxoxneHnue pacCTOSHUN OT TOYKH J0 TUIOCKOCTH B MPAaBUJILHON MUPAMHUJIC 1
15 KoHTtponbHast pabora "AHanuTudeckas reoMmeTpus’” 1
16 CedeHuss MHOTOTPAaHHUKOB: CTAHIAPTHBIE MHOTOIPaHHUKHU 1
17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIIE0B 1
18 Ceuenus MHOTOTPaHHUKOB: CTaHAAPTHBIE IVIOCKOCTH, NEPECEYCHHS IPAMEIX 1 1
MJIOCKOCTEH
19 [TapauienpHbIE IpsIMBIE U IITIOCKOCTH: NAPAJIJICIIbHBIE CEYCHUS 1
20 [TapauienbHbIE IPsIMBIE U IIJIOCKOCTH: PACYET OTHOLIECHUN 1
21 [TapaienbHbIE IPsIMBIE U IIJIOCKOCTH: YIVIBI MEXIY CKPEIIUBAIOIIMMUCS MPSIMBIMU 1
2 HepneHz[mSyn;{pHHe MPAMBIC H TIOCKOCTA: CTAHAAPTHBIC NAPBI MEPIEHAMKYIAPHBIX |
IJIOCKOCTEN M NMPSMBIX, CHAMMETPUH MHOTOTPAHHUKOB
23 [leprieHAMKYISIpHBIE TPSIMBIE U INIOCKOCTH: TEOPEMA O TPEX MEPIEHAUKYISIPAX 1
24 [leprieHAMKYISIpHBIE TPSIMBIE U TUIOCKOCTHU: BBIYMCIICHUS JJIMH B MHOTOI'PAHHUKAX 1
25 [ToBTOpEeHMeE: MIOMAAN MHOTOYTOJIBHUKOB, (hOPMYIIbI JIJIs IUTOIIAeH, cooOpaskeHus 1
nooous
2 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYITBI IJIs TUTOMIA e, COOOpakeHUs 1
monoous
27 [ToBTOpEeHMeE: MIOMAAN MHOTOYTOJIBHUKOB, (hOPMYIIBI JIJIs IUTOIIAeH, cooOpaskeHus 1
no1ooust
28 [lomaay ceyeHnii MHOTOrpaHHHUKOB: TUIOIIAIN IOBEPXHOCTEM, pa3pe3aHus Ha YacTu, 1

COOOpaKeHHS TI0T00US




[Imomaan ceyeHnii MHOTOIPaHHUKOB: IUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH,

29 1
Co00paxeHus mogo0us
30 KonTtponbHas padora "[loBTOpeHrEe: MHOTOIpaHHUKH, CEUEHHs] MHOTOTPAaHHUKOB" 1
31 O6BéM Tena. OOBEM MPSIMOYTOJILHOTO Napayljiesienune1a 1
32 3agauu 00 yABOCHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPHCEKIIUU yria 1
33 CrepeomeTpuyecKkue 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO 1
napajuiesenunena
34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHHEM 00BbEMA MPSMOYTOJIBLHOTO 1
napaenenuneaa
35 O06BEM psIMON TIPU3MBI 1
36 CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C BBIYUCICHHEM 00bEMOB NPSIMON TPU3MBI 1
37 [TpukiiagHble 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI PU3MBI 1
33 BBILII/ICJICHE/IC 00BEMOB TEJI ¢ TOMOILBIO ONpeieIEHHOro nHTerpaita. OobEM 1
HAKJIOHHOM NMPU3MBI
39 Brruucnenue o0EMOB Te ¢ MOMOINIBIO onpenenéHHOro naTerpaina. OobpEmM 1
OUPaAMUIbI
40 dopmyna 06bpéMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMHJL C OOIIIUM YTIIOM 1
41 dopmyna 06bpéMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIUM YTIIOM 1
42 CrepeoMeTpruecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOMN MPU3MBI 1
43 CrepeoMeTpruecKre 3aa4u, CBI3aHHbBIE C 00bEMaMU TUPAMU/IBI 1
44 [Mpuknanneie 3agauu o Teme "OO0bEMEBI Ten", CBA3aHHBIE C 00HEMOM HAKIOHHOM 1
IPU3MBI
45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI Ten'", CBA3aHHBIE ¢ 00BEMOM MUPAMUTHI 1
46 [Tpumenenue 06bEMOB. BerunciaeHue paccTossHUsI 10 TUIOCKOCTH 1
47 KontponbHas pabora "OO6bEM MHOTOrpaHHHUKA" 1
48 [{unuHaprdeckas TOBEPXHOCTh, 00pa3yIoNye MUIHHIPUIESCKON MOBEPXHOCTH 1
49 Humuaap. [psamoit kpyrosoit muuHAp. [hnomans moBepXHOCTH HWIMHAPA 1
50 KoHnueckasi moBepXHOCTh, 00pa3yronime KOHnIeCKor moBepxHoctu. Konyc 1
51 CedeHue KOHYyca MIOCKOCTHIO, TApaIeIbHOM MIIOCKOCTH OCHOBAHUS 1




52 VYceu€nnslii konyc. M3o00paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1

55 CTepeoiweTqueCKHe 3aJ]a4uM Ha JI0Ka3aTeJIbCTBO U BHIYHUCIICHHUE, TOCTPOCHUEM 1
CEUYEHUH WIMH]Ipa, KOHyca

56 CTepeoiweTqueCKHe 3a/la4M Ha JOKa3aTeIbCTBO U BHIYMCIEHUE, IOCTPOEHUEM 1
CEUeHUHU MWIMH]Ipa, KOHyca

57 [Tpuknagnbie 3a1a4u, CBSI3aHHBIE C ITUJIUHIPOM 1

58 [Tpuknagnbie 3a1a4u, CBSI3aHHBIE C ITUIUHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cheprl u mapa c miaockoctbio. Kacanue mapa u cdepsl maocKocThIo. 1
Bun u n3obpaxxenue mapa

61 [epeceuenue chepsl u mapa ¢ miockocTeio. Kacanue mapa u cepsl mI0CKOCThIO. 1
Buna u n3obpaxenue mapa

62 Ypasuenune chepsol. [Lnomans chepsl u e€ yacteit 1

63 Cummetpust chepsl U mapa 1

64 CrepeoMeTpHuuecKkre 3aJaui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHE, CBA3aHHBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEYEHUH MIOCKOCTHIO

65 CrepeoMeTpHuuecKkre 3aJa4ul Ha J0Ka3aTeIbCTBO U BEIYUCIICHUE, CBA3aHHBIE CO 1
chepoil u mapom, MOCTPOCHUEM MX CEUECHUHN TIIIOCKOCTHIO

66 [Tpuknagabie 3a1a9u, CBsI3aHHbBIE CO chepoit U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE 1
no00us

68 Paznuunble KOMOWHAIMK TeJ BPAIIeHNs 1 MHOTOTPAaHHUKOB 1

69 3anauu 1o reme "Tena M MOBEPXHOCTH BpalleHUs" 1

70 3anauu 1o reme "Tena M MOBEPXHOCTH BpalleHUs" 1

71 KontponbHast padora "Tena 1 moBepXHOCTH BpameHus " 1

72 O6wém nunnsaapa. Teopema 06 00bEME TPSIMOTo HUIHHIPA 1

73 Brruncnenue 06bEMOB Tell ¢ MOMOUIBIO OnpeenéHHOro nurerpana. O0bpEM KoHyca 1




74 [Tnomaau 6OKOBOM M MOJTHON MOBEPXHOCTH KOHYCa
75 CrepeoMeTpUYECKIE 3a1a4YM, CBA3aHHBIE C BEIYUCIEHNEM 00BbEMOB IIWJINHIPA, KOHYCA
b 2

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI M TUIONIAAN TTOBEPXHOCTEH Te"
O065BEM mrapa u mapoBoro cekropa. Teopema 06 00béme mapa. [nomans chepsi.

77 CrepeoMeTpruecKUe 3a]a41, CBSI3aHHbBIE C BRIYUCICHUEM 00hEMOB 11apa, MapoBOTO
CEerMeHTa M IIapOBOTO CEKTOpa
ITpuknanaeie 3amaqu no TeMe "OOBEMBI Tenn", CBI3aHHBIE C 00BEMOM IIapa 1

2

78 wiomanbio ceprl. COOTHOMICHUS MEXTY TUIOIIAIMU TIOBEPXHOCTEH 1 00bEMaMu
IMOOOOHBIX TEN
[TonoGHbIe Tena B mpocTpancTBe. M3MeHeHne 00bEMa nmpu moao0uu.

79 CrepeoMeTpHruecKUe 3a/Ja4H, CBSI3aHHbBIE C BBIYUCICHUEM 00BEMOB TN U TIIOIaAeH
MTOBEPXHOCTEU

80 KoHnTtposbHas padota "Ilnomany moBepXHOCTH U 00BEMBI KPYTIIBIX TEN"

21 JIBmwxenus nmpoctpancTBa. Otobpakenus. J[BrwkeHus u paBeHCTBO Guryp. Obmue
CBOMCTBA OBMKCHUU

32 Buas! nBukeHui: apauieabHbIN IEPEHOC, UEHTPAIbHASL CHMMETPHSL, 3€pKaIbHas
CUMMETPHSI, TOBOPOT BOKPYT MIPSIMOit

83 [TpeobpazoBanms momobwus. [Ipsmas u cdhepa Ditnepa

84 ['eomeTpuyeckue 3a1a4d Ha IPUMEHEHUE ABUKCHUS

85 KonTtponbras pabora "BekTopsl B mpocTpaHcTse"

36 O6o6matomee moBropenue 11 monsTHi 1 MeTO0B Kypca reomerpuu 10—11 kmaccos,
cucreMarusanus 3Hanuil: "[lapamienbHOCTh MPSAMBIX U IJIOCKOCTEHN B TpocTpaHCTBE"

’7 Ob6o6maromee nosropenue 11 nmonstuit 1 MeToa0B Kypca reomerpun 10—11 kaccos,
crucTemMaTu3alus 3HaHuil: "BekTopsl B IpocTpaHcTBe"

23 O6o6matomee moBropenue 11 monsTHi 1 MeTO10B Kypca reomerpuu 10—11 kmaccos,
cucreMarusanus 3HaHuil: "Bektopsl B mpocTpancTse”

29 Ob6o6maromee nosropenue 11 nmonstuit 1 MeToa0B Kypca reomerpun 10—11 kiaccos,
cucreMaruzanus 3HaHui: "O0beM MHOTOrpaHHUKA"

90 O6o06matomee moBropenue 11 mousTHi 1 MeTOI0B Kypca reomerpuu 10—11 kaccos,

cucremaTrn3anus 3HaHuil: "O0beM MHOrorpaHHUKa"




O6o6matomee moBropenue 11 moHsTHi 1 MeTOI0B Kypca reomerpuu 10—11 kmaccos,

o1 cucreMaTu3anus 3Hanuil: "Ilomany noBepXHOCTH U 00BEMBI KPYTIIBIX Ten" !

9 Ob6o6maromee noropenue 11 moHATHH 1 METOIOB Kypca reoMeTpun 10-11 xmaccos, 1
cucreMaruzanus 3HaHuil: "[1omany moBepXxHOCTH U 00BEMBI KPYTIIBIX TET"

93 Hrorosast koHTpOIbHAs paboTa 1

94 Hrorosast koHTpOIbHAs paboTa 1

95 [ToBTOpEHME, 0600IIIEHNE M CUCTEMATHU3aIIMs 3HAHUH 1

96 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKH | e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

97 Hcropust pa3BUTHS CTEPEOMETPUU KaK HayKi | e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WHKEHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTU

03 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKH U e€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTHIA

99 Hcropus pa3BUTHS CTEPEOMETPUU KaK HayKi | e€ poJib B Pa3BUTHUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTHIA

101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKi | €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1
WHKEHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTH

102 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HayKH | e€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HHPOBEPSEMBIE TPEBOBAHIS K PE3VJIBTATAM OCBOEHM] OCHOBHOU
OBPA3OBATEJIbHOU ITPOI'PAMMBbI

10 KJIACC
Kon o
HPOBEPSIEMOro [IpoBepsieMble peaMeTHbIE PEe3yJIbTAThl OCBOCHHUSI OCHOBHOM
p 00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHEr0 001IeTr0 00pa30BaHUS
pe3ysbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, MPsIMasi, IIOCKOCTh
79 [TpuMeHSITh aKCMOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX MPHU PEIICHUH
) reOMETPUUYECKUX 3a/1a4
73 OrnepupoBaTh NOHIATHSAMU: MTAPALICITLHOCTH U TIEPIICHIUKYISIPHOCTD
) IPSIMBIX U IIJIOCKOCTEMN
74 KrnaccudunupoBars B3aMHOE PacoIOKEHUE MPSIMBIX | IJIOCKOCTEN B
) MIPOCTPAHCTBE
OrnepupoBaTh NOHATUSAMU: IBYTPAHHBIN yroJI, TPaHH IBYTPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOTO yTiia, TUHEHHBINA yroll ABYTPAHHOTO YyIIia, TpajaycHas
Mepa JIByrpaHHOTO yria
76 OnepupoBaTh MOHITHSAMHU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITTYKJIBINA
’ MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, IPABUJIHHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHU/IbI MHOTOTPAaHHUKOB (MMUpaMUIa, TpU3Ma,
) MIPSIMOYTOJIBHBIN TTapajuIeenue;], Ky0)
KnaccudumupoBars MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS IS
7.8 KJIacCU(UKAIUU (BBITYKJIbIE M HEBBITYKJIBIE MHOTOTPAHHUKH, TPABUIHHBIE
MHOTOT'PAHHUKH, IPSIMbIC U HAKJIOHHBIE TTPU3MBI, TapajuIeICITUTIC Ib] )
7.9 OnepupoBaTh NOHATHAMU: CEKYIIasi IJIOCKOCTh, CECYEHUE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, HCTIOB3YS
) METO]I CJIEJIOB
CTpouTh C€YeHUSI MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIOIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemath 3a1aun Ha HAXOXKICHHE TEOMETPHUUECKHUX BEIMYUH 0 00pa3iiaM min
alropuTMaM, MPUMEHSSI U3BECTHBIC AaHATUTUYECKUE METOIBI IIPH PEIICHUH
7.12 CTaHIApPTHBIX MAaTEMaTUYECKUX 33]1a4 Ha BBIUMCIICHUE PACCTOSHUN MEXKTY
JBYMSI TOYKaMH, OT TOYKHU JI0 MPSMOMH, OT TOYKHJIO TNTIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU
PemaTh 3a1aun Ha HAXOXKICHHE TEOMETPUUECKHUX BEJIMUUH 0 00pa3iiaM min
anropuTMaM, MPUMEHSSI U3BECTHBIC AaHATMTUYECKUE METOIBI IIPH PEIICHUH
7.13 CTaH/IAPTHBIX MATEMAaTUYECKUX 33]1a4 Ha BEIUMCIICHHUE YTIIOB MEXIY
CKPEITUBAIOIIMMHUCS IPSIMBIMH, MEXK/TY TPSIMON U TJIOCKOCTBIO, MEKITY
TUTOCKOCTSIMU, IBYTPAHHBIX YTIIOB
Boruncnare 00bEMBI 1 TUIOIIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
7.14 nMpamMua) ¢ MpUMEHEHHEM (POpPMYyII, BBIYUCIISITH COOTHOIICHHS MEXKTY
TUTONIA/IIMU TTOBEPXHOCTEH, 00hEMaMHU MOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBath MOHATUSIMHU: CAMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh U
’ MJIOCKOCTh CUMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPUHN (DUTYPHI
N3Bnekatp, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMAITHIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha

yepTexax U pUCYHKaX




[TpumensTh reoMeTpuueckue (HakThl AJs PEUICHHUs] CTEPEOMETPHUUECKUX

7.17 3a/1a4, IPEANOIararoluX HECKOJIBKO IAaroB PELIEHUs, €CIIU YCI0BUS
NPUMEHEHHUs 3aJ1aHbl B SBHOU (hopme
718 [TpumensTh MpocTere MPorpaMMHbIE CPEICTBA U AIEKTPOHHO-
) KOMMYHUKAI[MOHHBIE CUCTEMBI IPHU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
' YKU3HU, paclio3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIe 3HAaHUS Ha MIPaKTUKE: aHAIU3UPOBATh peabHbIe
CUTYyAaIlMU U IPUMEHSTh U3YUCHHBIC MMOHATHS B POLECCE TTOUCKA PEIICHUS
MaTeMaTH4ecku chopMyIHMPOBAaHHON TPOOIIEMBI, MOJIETUPOBAThH peajbHbIE
7.20 CUTYAIIMH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh NOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, armnapara aireopsl,
peuaTh NpaKTUYECKHE 3a/1a4u, CBI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUYECKUX
BEJIMYUH
11 KJTACC
Kon .
DOBEDAEMOLo [IpoBepsieMble TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
POBEp 00pa30BaTeNBHON MPOTrPaMMBI CPEHETO 00IIero 00pa3oBaHus
pe3ynbTara
6 ['eomerpus
OnepupoBarh NOHATUSAMU: [UJIMHAPUYECKAsi TOBEPXHOCTh, 00pa3yrolue
6.1 UUITUHIPUYECKON MOBEPXHOCTH, LIUIUHIP, KOHUUYECKAsI TOBEPXHOCTD,
oOpa3yrolire KOHUYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 PacmosnaBate Tena BpameHnus (HUJIWHIP, KOHYC, cdepa H map)
6.3 OOBACHATDH CITOCOOBI OJTYUYCHHUSI TEJT BPAIICHUS
6.4 KnaccudummpoBaTs B3anMHOE pacnoyioxkeHue chephl U MITOCKOCTH
OnepupoBath MOHATUSAMHU: IAPOBOIM CETMEHT, OCHOBAHHE CErMEHTa, BhICOTA
6.5 CErMeHTa, IapOBOM €10, OCHOBAHME IIAPOBOTO CIIOsI, BBICOTA IIAPOBOT0O
CJ101, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TIIOIIAIU TOBEPXHOCTEH Te BpallleHus,
' T€OMETPUUYECKUX Tell C MPUMEHEHHEM (opMyTT
OnepupoBarh MOHATUSMHI: MHOTOTPAHHUK, BIIUCAHHBIN B chepy u
6.7 OTHMCaHHBIN 0KOJI0 cephl, chepa, BcaHHas B MHOTOTPAaHHUK WJTH TEJO
BpaleHus
6.8 BbHCIsATE COOTHOMICHUS] MEXKY TUIOMIAISIMU TTOBEPXHOCTEH U 00BEMaMH
’ MMOIOOHBIX TE
6.9 N3o6paxaTs uzyyaembie GUTYpBI OT PYKH U C TPUMEHEHHUEM ITPOCTHIX
' YEPTEKHBIX HHCTPYMEHTOB
BrinonHATh (BBIHOCHBIE) MIIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEI
BpalieHus
W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO O
6.11 MMPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPECTABICHHYIO Ha
YepTeKax U pUCYHKaX
[TpumensITh reomMeTpudeckre (HaKkThl AT PEIICHUS CTEPEOMETPHUIESCKIX
6.12 3a7a4, MPEINoJararinX HECKOJIbKO IIaroB PEUICHUS, €CJIN YCIOBUS
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe
6.13 OnepupoBaTh NOHATHUEM: BEKTOP B IPOCTPAHCTBE




6.14

BBINIOSTHATE ACHCTBHS CJI0XKEHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB H
YMHO)KGHI/I}I BGKTOpa Ha 4YHuCJIO, O6’b$ICH$ITB, KaKnuMH CBOﬁCTBaMH OHHU
o0JagaroT

6.15

[TpumensTh NpaBUIIO Napasuiesenuneia Ipy CI0KEHUN BEKTOPOB

6.16

OnepupoBarh MOHATUSAMU: I€KapTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUJIAaHAPHBIE BEKTOPBI

6.17

HaxoauTs cymMMy BEKTOPOB U ITPOU3BEAECHNUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpPAaMH, CKAIISIPHOE IPOU3BEJICHUE, PACKIAABIBATh BEKTOP 110 ABYM
HEKOJJIMHEAPHBIM BEKTOpaM

6.18

3azaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT

6.19

Pemate nmpocreifiine reomeTpuyeckue 3a1aul Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOa

6.20

PemraTe 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUI 1
HaxXO0XJACHUC T'COMCTPHUICCKUX BCIUYHNH 10 06pa3uaM HJIN aJIrTOpUTMaM,
IMPUMCEHAA U3BECTHBIC MECTObI IIPU PCIICHUHN CTAHAAPTHBIX MAaTEMATHUYCCKUX
3aga4

6.21

IIpuMeHATH mpocTENIINE NIPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBoIUTE MpUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

IIpuMEHATH MOJIy4YEHHBIE 3HAHUS HA IPAKTUKE: aHAJU3UPOBATh pEallbHbIC
CUTYaLlMH U IPUMEHATh U3YYEHHBIE ITIOHATHS B IIPOLIECCE MOUCKA PELLIECHUS
MaTeMaTHYeCKU CPOPMYITUPOBAHHON POOIEMbI, MOJICIUPOBAThH peallbHbIC
CUTYallH Ha S3bIKE TE€OMETPUHU, UCCIEA0BATH IIOCTPOCHHBIE MOEIIHN C
HCTOJIb30BAHUEM F€OMETPUUYECKUX IMMOHATHI U TEOpeEM, amnmnapara anreopsl,
peuaTh IPaKTUYECKUE 3a1a4U, CBA3aHHBIE C HAX0KICHUEM I€OMETPUUECKUX
BEJINYUH

[NPOBEPAEMBIE ODJIEMEHTBI COAEPXKAHUA
10 KJTACC

Kon

IIpoBepsieMblil 2JIEMEHT COAEpKaHUS

7

I'eomeTpus

7.1

OcHoBHBIE NIOHATHSA cTepeoMeTpun. Touka, mpsiMas, MI0CKOCTb, IPOCTPAHCTBO.
[Tonatue 06 akcHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHN
U CIIEJICTBUS U3 HUX

7.2

B3anmHOe pacrionoxeHne NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJlIeIbHbIE
U CKpeluBaoImecs npsamslie. [lapamieabHOCTh IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: MapAJUICIbHBIE IPSIMBIE B IPOCTPAHCTBE, APAJUIEIbHOCTD TPEX
IIPSIMBIX, TAPAJUIEIBHOCTD IIPSIMOU U INTIOCKOCTH. Y TJIBIC COHAIIPaBICHHBIMU
CTOPOHAMH, YTOJl MEXy NPSMBIMH B IIPOCTpaHCTBE. [lapaiebHOCTh IIIOCKOCTEN:
napajulebHbIe INIOCKOCTH, CBOMCTBA NapaJUIEIbHBIX IIIOCKOCTEN. [IpocTenmmne
IPOCTPaHCTBEHHBIE (PUTYpBI HAa MJIOCKOCTU: TETPa’ap, KyO, napajuiesenumnes,
MOCTPOEHUE CEYEHUI

7.3

[lepneHauKyYISIPHOCTD NPSAMOI U MJIOCKOCTU: NEPIEHANKYIISPHBIE IIPSIMBIE B

IIPOCTPAHCTBE, MIPSAMBIE NapaUIeNIbHbIE U NEPIEHANKYJISIPHBIE K IIJIOCKOCTH, PU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU MEPIEHIUKYIISIPHON
TJIOCKOCTH. YTJIbI B POCTPAHCTBE: YOI MEXAY MPSIMOM U TIJIOCKOCTHIO, IBYTPAHHBIN




yTroJ1, IMHEWHBIN yroia AByrpaHHoro yria. [lepneHankynsp u HaKJIOHHBIE: PaCCTOSTHHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
IUIOCKOCTB. [lepneHuKyIsIpHOCTD IIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX
10ckocTel. Teopema 0 TpEX NMeprneH JUKYIsIpax

7.4

[lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE 2JIEMEHTHI MHOT'OI'PaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yrosnpHas
npU3Ma, TPAaHU ¥ OCHOBAHUS MPHU3MBI, IpsiMasi U HAKJIOHHAS IPU3MBI, OOKOBas 1
IIOJIHAsI MOBEPXHOCTH Npu3Mbl. [lapamnenenumnen, npsMOYyrojbHbIN apajielenunes] u
ero coiictsa. [Tupamuna: n-yrosnpHas nupamuzia, TpaHd 1 OCHOBAHUE TUPAMHUIBL,
OO0KOBas 1 MOJIHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U YCEUEHHAS TUPAMU/IA.
DnemMeHTHI NpU3Mbl U upamMubl. [IpaBuabHbIE MHOTOTPaHHUKU: TIOHATHE
MIPaBUIILHOTO MHOTOIPAHHUKA, IIPABWIIbHAS TIPU3Ma U IPaBUIIbHAS IUpaMUAa,
npaBUIbHAS TPEYrojbHas MUpaMua U MpaBUIbHBINA TeTpasip, KyO. [IpeacraBienue o
MIPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3p, JOAEKadAp U ukocasapyrue CeueHus
MPU3MbI U TUPaAMUbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, TUIOCKOCTH.
DIEMEHTBI CUMMETPUH B TUPAMHUJAX, NapaUICICIIUIIE1axX, TPaBUIIbHBIX
MHOT'OIPAaHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans
OOKOBOM MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOUN MTPU3MBI, TUTOIIATb
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSIMOil npu3mbl. [Inomans 6oxkoBoi
IIOBEPXHOCTHU U MOBEPXHOCTH MTPaBUIIBHON MMPAMUBI, TEOPEMA O IUIOIIATN
yceuéHHoi nupamubl. [lorstue 06 06béMe. OObEM MUpamMuIbl, TPU3MBI

7.7

[TonoOHEbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY TUIONIAAIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

[IpoBepsieMblIil AIEMEHT COJIEPKAHUS

6

I'eomeTrpus

6.1

[{nnuHaprdeckas MOBEPXHOCTh, 00pa3yIoIIHe IUIHHIPHICCKONH TOBEPXHOCTH, OCh
HHHHHHPHHGCKOﬁ HOBerHOCTI/I. LII/IJII/IHI[pZ OCHOBAHUA U 601(01321;1 HOBerHOCTB,
oOpasyromas U 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konunyeckas noBepXxHOCTh, 00pa3yronie KOHMUYECKON OBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOi moBepxHocTU. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromiasi 1 oCh,
TIJI0IAIb OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue u
BbBICOTA, OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1namMerTp, oAb MOBEpXHOCTH chepbl. Bzanmuoe
pacrnosoxeHue cepsl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K cepe, miomaib

cepsl

6.4

N300paxkeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka MuIMHIpa U KOHYCa

6.5

KomOunanmu Ten BpauieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHMK, OMTMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCaHHAs B MHOTOI'PaHHUK, WK TEJIO BPALLCHUS

6.6

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 00BEME
IPSIMOYTOJIBHOTO Mapajulesenumneaa u ciaencTBus u3 He€. O0bEM UIIMHAPaA, KOHYCA.
O06BEM mapa u wionaab chepsl

6.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIIOMIAIIMUA TOBEPXHOCTEH,
00BEMaMHU TOTOOHBIX TE

6.8

Ceuenus nunuHApa (MapauieabHO U MEPIECHINKYIISIPHO OCH), CEYEHHUS KOHYyCa
(mapajuiebHOE OCHOBAHUIO M TPOXOASIIIEE Yepe3 BEPUIMHY), CeUSHHsI 11apa




BekTop Ha mockocTy U B mpocTpaHCcTBe. CII0KEHHE U BBIYNTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha YKCII0. Pa3nokeHue BEKTopa 110 TpEM HEKOMIUIAaHAPHBIM

6.9
BekTopaM. [IpaBuno nmapamnenenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ACVCTBUI C BEKTOpaMU
IIpssmoyronbHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopAMHATHI BEKTOpA.

6.10 [Ipocreimue 3aauu B KOOpAUHATaX. YTOJI MEXIY BeKTopamu. CKaasipHOE

IIPOU3BEICHNE BEKTOPOB. BhIUunCiI€eHNE YIII0B MEXKIY IPSIMBIMU U TNIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJ ITPH PELICHUH F€OMETPUYECKUX 3a4a4

ITPOBEPAEMBIE HA EI'D [10 MATEMATHKE TPEBOBAHNMS K PE3YJIBTATAM
OCBOEHIA OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMEBI CPEAHEI'O OBIIEI'O
OBPA30OBAHUMSA

Kon

IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsieMble TpeOOBaHUS K MIPEIMETHBIM PE3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 00IIeT0 00pa30BaHMs

Brnanenune MeTogamMu 10Ka3aTenbCTB, ATOPUTMAMHE PEIICHHS 33/1a4;
yMeHue GOpMyIUpPOBaTh U ONIEPUPOBATH MOHATUSMHU: OIPECTICHHUE,
aKcHoMa, Teopema, CIIe/ICTBHEe, CBOHCTBO, PU3HAK, I0OKA3aTEeIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOIH30BATh METOI MATEMaTHIECKOW WHAYKIIUY;
MIPOBOJIUTH JTOKa3aTeIbHbIC PACCYKICHUS MIPU PELICHUHU 3a7a4, OLICHUBATh
JIOTHYECKYIO MPABHILHOCTH PACCYKIICHHI; YMEHUE ONIEPUPOBAThH
MOHATUSIMH: MHOKECTBO, IIOJIMHOKECTBO, ONEPAIINH HaJl MHOKECTBAMU;
YMEHHUE HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapar s
OIMCAaHMS PeaJbHBIX MPOIIECCOB U SBJICHUHN U MPH PELICHUHU 33]a4, B TOM
YHCIIe U3 JPYTrUX y4eOHBIX PEAMETOB; YMEHUE ONEPUPOBAThH MOHATHIMU:
rpad, cBA3HBIHN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
Y OMUCHIBATH Tpadbl Pa3IMIHBIMU CITIOCOOAMHM; UCTIOIB30BaTh rpadbl MpH
pelIeHnH 3aa4

YMeHue onepupoBaTh MOHATHIMHU: HATypalIbHOE YUCIIO, 1IeJI0€ YHUCIIO,
CTETIEHb C IEJIBIM MTOKa3aTelIeM, KOpEeHb HaTypaJIbHOM CTETICHH, CTETICHD C
panMoHaIbHBIM ITOKA3aTeNIeM, CTENEHb C IEHCTBUTEIBHBIM ITOKa3aTelNeM,
norapudM Yuclia, CHHYC, KOCHHYC ¥ TaHT€HC TIPOU3BOJIBHOTO YHCIIA,
OCTaTOK MO MOJIYJIIO, PAallMOHAIEHOE YHCII0, UPPALIIOHAIBHOE YHCIIO,
MHOYKECTBa HATYPaIbHBIX, IIEIBIX, PAIIMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeNT; YMEHUE HCII0JIb30BaTh MPU3HAKH JICIMMOCTH, HAMMEHBIIUI 0OLITHi
JEeTUTENh ¥ HaUMEHbIIIee o0I1ee KpaTHoe, alropuT™ EBkimaa mpu
peLIeHUH 33a]a4; 3HAKOMCTBO C PA3TUYHBIMU MO3UIIMOHHBIMH CUCTEMaMH
CUMCIICHUS; YMCHHE BBIITOJHATH BBIYMCICHHE 3HAYCHUH U
npeoOpa3oBaHus BBIPAKEHHUH CO CTETIEHSIMH U JOrapuQmamu,
npeoOpa3oBaHus APOOHO-PAITMOHAIBHBIX BRIPAKEHUN; YMEHUE
OIEPUPOBATH MOHATHIMU: TIOCIEOBATEIBHOCTD, apupMeTHYeCKas
porpeccusi, reoOMeTprudecKast porpeccus, 0eCKOHEUHO yObIBatoIIas
reoMeTpHUEecKas POrPeccHsi; YMEHHE 3a1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHUE ONIEPUPOBATH
MOHATUSMH: KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIIa,
MOJTyJTb M apTyMEHT KOMIUIEKCHOTO 4YHciia, (hopMa 3amicy KOMILIEKCHBIX
yucen (reoMeTpuyecKasi, TPUrOHOMETpHUEeCKas U anredpanyeckas); yMeTh
MPOU3BOINTH APUPMETUICCKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
PUBOAUTH PUMEPHI UCTIOIH30BAHUS KOMITJICKCHBIX YHCEIT; OTIEPHPOBATH




MOHATUSAMM: MaTpulia 2X2 u 3X3, onpeaeanTeab MaTPUILbI,
F€OMeTpI/I‘IeCKHﬁ CMBICJI OHpe,Z[GHI/ITG.H}I

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIIBHBIE, UPPALMOHAJIbHBIE,
MOoKa3areiabHbIe, CTETIEHHBIE, JJorapu(MUIeCcKue, TPUTOHOMETPUIECKHE
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHHUC OIICPHUPOBATH
MOHATHUSIMH: TOXIECTBO, TOKIECTBEHHOE TPeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCWIBHOCTD
ypaBHEHUIA, HEPABEHCTB U CUCTEM; YMEHHE pellaTh YpaBHEHUS,
HCPAaBCHCTBA U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IIPUMEHSATh
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI AJId PCUHICHUA MAaTCMAaTUUICCKHUX
3a/1a4 W 3aJ1a4 U3 Pa3aIudHbIX 00JacTel HAyKU M pealTbHON KU3HU

YMeHue oneprupoBaTh HOHATHAME: QYHKIHUS, YETHOCTh (DYHKIINH,
NEPUOIMYHOCTD (DYHKIIMU, OTPAaHUUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTb
GbyHKIHH, SKCTpeMyM () YHKITUH, HANOOJIbIIIEe M HANMEHbBIIICE 3HAUCHUS
(GyHKIMU Ha TPOMEKYTKE, HepepbIBHAS (DYHKIIHSL, aCUMIITOTHI rpaduka
GbyHKIMH, TIepBas ¥ BTOpas NPOU3BOAHAS (PYHKIIMU, TEOMETPUIECKHUI 1
(u3nUIecKUil CMBICI IPOU3BOIHOMN, IIEPBOOOPa3HAast, ONPEIEIEHHBIN
MHTErpall; YMEHHE HaXOIUTh aCUMOTOTHI rpaduka QyHKIINH; yMEHHE
BBIUUCIISATH IPOU3BOHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U
KOMITO3MINH (PYHKINH, HAXOIUTh ypaBHEHHUE KacaTeNbHON K rpaduKy
(GyHKINN; yMEHHE HAaXOAUTh POU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIUH;
YMEHHE UCTIOIB30BaTh MPOU3BOIHYIO JUIS UCCIeJ0BaHMS (QyHKINH,
HaXOJWUTh HanOOJbIINE U HAMMEHBIINE 3HAaUeHUS (PYHKIUI; CTPOUTD
rpad¥K1 MHOTOWIECHOB C UCIIOJIb30BAHMEM alIlapaTa MaTeMaTHIeCcKOro
aHaJIN3a; MPUMEHATH MPOU3BOIHYIO JJISl HAXOXKACHUS HAUITYYIIETO
peLIeHus B IPUKJIATHBIX, B TOM YHCIIE CONUATFHO-3KOHOMHUYECKHUX U
(bu3MUeCKUX 3a/1a4axX; HAXOIUTH TUIOIMATN U 00BEMBI (PUTYpP C TTOMOIIIBIO
MHTErpaja; MpuBOIUTH IPUMEPH MATEMAaTHYECKOTO MOICITUPOBAHUS C
OMOIIBIO A epeHInanbHbIX YpaBHEHUH

YMeHue ornepupoBaTh NOHATHAMU: TpaduK GyHKINHU, 0OpaTHAs QYHKINS,
KOMITO3UITUS (QYHKIHH, THHEeWHas QyHKIUs, KBaapaTudHas QyHKIIHS,
paroHanbHas QyHKIHs, CTeNeHHas (PYHKIIHSI, TPHTOHOMETPHYECKUE
(dbyHKIIMH, 00OpaTHBIE TPUTOHOMETPpHUUECKHE PYHKIIUH, TTOKAa3aTeIbHAST 1
norapupmuyueckas yHKIUN; YMEHHE CTPOUThH TPaPUKH U3YyIEHHBIX
(GyHKIHH, BBITOIHATE TpeoOpa3zoBanust rpaduKoB PyHKITHH,
MCTOJIb30BATh TPaPUKH I U3Y4EHHSI ITPOLIECCOB U 3aBUCUMOCTEH, MTpH
pelIeHUH 331249 U3 APYTHX YICOHBIX MPEIMETOB U 3a/1a4 U3 PeaTbHON
KU3HU; BBIpaXaTh GopMyIaMH 3aBUCUMOCTH MEXIY BEIUUYNHAMU;
HCIIOIh30BaTh CBOMCTBA U rpaduKu PYHKITUHN JUTs pEIICHUST YpaBHEHUH,
HEPaBEHCTB U 3ajay C apaMeTpaMu; U300paxarh Ha KOOPAMHATHON
TUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHH, HEPABEHCTB U MX CHCTEM

YMeHue peniath TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
MPOILICHTBI, JOJIM U YaCTH, Ha JBMKEHHUE, padOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4M U3 00JIaCTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIIATH BHIPAKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIE0BATh OJIYYEHHOE PEIIEHUE U
OLIEHUBATh MPABONOA00HOCTh PE3YJIbTATOB; YMEHUE MOIETHPOBATH
peanbHble CUTYalluN Ha 3bIKE MATEMATUKH; COCTABIIATh BBIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEI0BATh




MTOCTPOCHHBIE MOJIEIIN C HCIOIb30BAaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH NOJTYYEHHBIN Pe3yIbTaT

YMeHue onepupoBaTh MOHATHIMU: CpeaHee apupMeTuIecKoe, Meana,
HauOoJIbIIIee M HANMEHBIIIEEe 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; YMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMaInIo, MPeCTABICHHYIO B TA0JIMIIAX, HA JUarpaMMax, rpadukax,
OTPaXKarolyl0 CBOMCTBA pealbHbIX MPOLIECCOB U SBJIICHU; IIPEICTABIIATh
WH(pOPMAIHIO C ITOMOIIBIO TAOJIHI] U TUAarPaMM; UCCIICIOBATh
CTaTUCTUYCCKUC TAHHBIC, B TOM YUCJIC C IPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METOIOB M 3JICKTPOHHBIX CPEJICTB; TPaQHUECKU HCCIEI0BATH COBMECTHBIC
HAOJIIOACHNUS C TIOMOIIBIO TUarpaMM pacCerBaHUs U IUHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCTOJIb30BaHUEM I'paUUeCKUX METOJIOB; IPUMEHSTh
(bOpMyIIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, (hopMyITy IOTHOMN
BEPOSATHOCTH, (hopMmyny bepHymin, komOuHaTOpHBIE (HaKTHI U (OPMYIIHI;
OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUH; YMEHHE ONEPHUPOBATH
MOHATUSIMU: CIIy4aiiHasi BEIMUMHA, paclpe/ie]ICHUEe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKUIAHNE, TUCIIEPCHS] U CTAHJAPTHOE OTKIOHEHHE
CIy4yailHOM BeNMYMHBI, QYHKINUN pacpeeNeHHs U TUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOI0 U HOPMAJILHOTO PACIPEEICHUN; yMEHUE
MCIOJIb30BATh CBOMCTBA U3YUYEHHBIX paclpeaeiICHUN s pelieHus 3a/1ay;
3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIBIINX YHCEN, METO/bI BHIOOPOUHBIX
MCCIIIOBAaHMI; YMEHUE IPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIIMX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpPUPOBATH MOHATHIMHU: COYETAaHUE, IEPECTAHOBKA, YUCIIO COUCTAHUH,
YHCII0 IepecTaHOBOK; OMHOM Hbl0TOHA; yMeHUEe NPUMEHATh
KOMOMHATOpHBIE (DAKTHI U PACCYXKACHUS /ISl pEILICHU 3a/1a4; OLICHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITUI; COCTABIATh BEPOATHOCTHYIO MOJIEINb U
MHTEPIPETHPOBATH NOJYUYCHHBINH Pe3ybTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSIMast, JIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yTJa, INIOCKUI Yo, IBYyTrpaHHbIN
YroJ1, TPEXTPAaHHBINA yroJl, CKpEIMBAIOIINECS IPSIMBIE, TAPAIIIIEIbHOCTD U
MEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl MEXAY MPSMBIMH,
YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMH,
paccTostHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH,
paccTosiHuE MEXy MJIOCKOCTAMHU; YMEHHUE UCII0JIb30BATh IIPH PELICHNUN
3a/1a4 U3y4yeHHbIE (aKThl U TEOPEMBI IIJITAHUMETPUU; YMEHHUE OLIEHNBATh
pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA; CTPOUTH MaTeMaTHUECKUE
MOJEIIH € MTOMOIIBI0 TEOMETPUUECKNX TOHATUI U BEJIMUNH, PEIIAThH
CBS3aHHBIE C HUMU MPAKTUYECKUE 3a/1a4
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YMeHue onepupoBaTh MOHATHAMU: TUIOIAAb (GUTYPBI, 00BEM HUTYDEI,
MHOTOTPaHHHK, IPAaBWILHBII MHOTOTPaHHUK, CEUCHHE MHOTOTPAaHHHKA,
KyO, mapajienenumnes, npusma, nupamuaa, Gurypa 1 noBepxXHoCThb
BpaIIeHUs, IMINHP, KOHYC, mI1ap, cdepa, Iionaas chepsl, IIonaib
MOBEPXHOCTU MHPAMHU/IBI, IPU3MBI, KOHYCa, IWIHHAPA, 00BEM Ky0a,
IPSMOYTOJIBHOTO MapauIeIenue/a, TUPaMuabl, TPU3MBbI, IWIMHIPA,
KOHYyCa, II1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMITUHIIPA,
napaJulebHbIe OCH WM OCHOBAaHMIO, CEYEHHUE IIapa, TNIOCKOCTh,
Kacaromascs cepsl, IINHAPa, KOHYCa; YMEHHE CTPOUTDH CEUCHHE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPHI U TIOBEPXHOCTH




BpALIEHUsI, UX CEUYEHHUSI, B TOM YHUCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE PUMEHSTh CBOWCTBA FT€OMETPUUYECKHUX (UTYP, CAMOCTOSITEIHHO
(bopMynHpoBaTh OMPEENICHUS U3Y4aeMbIX (PUTyp, BBIABUTATh TUIIOTE3HI O
CBOWCTBaxX M MpHU3HAKaX T€OMETPHUECKUX (UTYpP, OOOCHOBHIBATH WIH
OTIpOBEpraTh UX; yMEHHE IPOBOAUTD KiacCUpUKaLKIO GUryp mno
Pa3NUYHBIM NPU3HAKAM, BBITIOJIHATH HEOOXOJMMBbIE JOMTOTHUTEIbHBIE
ITOCTPOEHUS
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YMeHue ornepupoBaTh MOHSATHIMHU: IBM)KEHHE B IPOCTPAHCTBE,
HapaHHeJIBHBII\/'I NEpCHOC, CUMMCTPUA HaA IJIOCKOCTU U B IIPOCTPAHCTBC,
MOBOPOT, TpeoOpa3zoBaHue MoA00Hs, TOA00HBIE PUTYPHI; YMEHNE
pacro3HaBaTh paBHbIC U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; UCIOIH30BATH TEOMETPHUECKUE OTHOIICHUS TIPH
pCeIICHUHU 3a4a4, HAXOAUTb TCOMCTPUUCCKNEC BCIININHDBI (I[JII/IHa, yroii,
101131, 00BEM) TP PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB U
u3 peaﬂbHOﬁ JKU3HH; YMCHUC BbIYUCIATH TCOMCTPUUCCKUC BCIIMIYNHBL
(mmuHAa, yrou, 1momaak, 00bEM, TJI0MAIs TOBEPXHOCTH ), UCTIONb3YS
HU3YUYCHHBIC q)OpMyJ’IBI " MCTOABI, B TOM YHUCJIC: TUIOIIAAb MMOBECPXHOCTHU
MMUPaMU/IBI, PU3MBI, KOHYCa, IMJIKH]IPA, TUIOMIaab cepbl; 00bEM Kyoa,
IpsAMOYT'OJIBHOTO MapaUICJICTIMIICAa, TUPAMUIbI, ITPU3MBbI, TUWJIWNHPA,
KOHYCa, Il1apa; YMEHNUE HAXOJIUTh OTHOIICHHE 00HEMOB MOJOOHBIX HUTYDP
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YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPIAUHAT,
BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA Ha YHCIIO0, PA3JIOKEHHUE BEKTOpa 1o Oa3ucy,
CKaJISIPHOE MPOU3BEEHUE, BEKTOPHOE IIPOU3BEIECHUE, YTOI MEKAY
BEKTOpPaMH; YMEHHUE HCII0Ib30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOA
IUISL PEIICHUs] TeOMETPUUYECKHX 3a7a4 U 33aJa4 APYTruX y4eOHBIX
MIpeIMETOB

13

YMeHnue BIOUpATh MOAXOISAIINI METO/ JUISl PEIIeHUs 3a1a41; TOHUMaHKe
SHAYUMOCTU MATCMATHKU B U3YUCHUU IIPUPOJHBIX U O6H_I€CTBGHHI>IX
MIPOLIECCOB U ABJIEHUH; YMEHUE PAaCIlO3HABATh MPOSBICHUE 3aKOHOB
MAaTCMaTUKN B UCKYCCTBC, YMCHHUC IIPUBOAUTH NPUMEPBI MATCMATUICCKUX
OTKPBITUN POCCUICKON U MUPOBOW MATEMATUYECKON HAYKH

I[TEPEYEHDb 3JIEMEHTOB COJEPXAHWM, [TIPOBEPAEMbBIX HA EI'D I10

MATEMATUKE

Kon [IpoBepsieMblil AJIEMEHT COJEPHKAHUS

1 Yucna v BRIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku 1e1uMoCTy HEIbIX YUCe

12 Pannonanbubie yncina. OOBIKHOBEHHBIC U ACCATUYHBIC APOOU, TIPOIICHTHI,

) OECKOHEYHBIC MTEPUOANIECKUE APOOH

13 Apudmernaeckuit KOpeHE HaTypaJibHOU cTeneHu. JIecTBus ¢ apuMeTHIECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU

1.4 Crenens c 1enbM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM NToKazareneM. CBoiicTBa
CTENEHU

15 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
APKTAaHTE€HC YHMCIOBOTO apryMEHTa

1.6 Jlorapudwm yucna. JlecaTuaHble M HATYpaIbHBIC JTOTapU (MBI




JetictButenbHble ynciia. ApudMeTHUECKHUE ONEepaIliu C ICUCTBUTEIIBHBIMA

1.7 yrcaamu. [IpubnmxEHHbIe BEIYUCICHUS, IPAaBUIa OKPYTJICHUS, TIPUKUIKA U OLIEHKA
pe3ynbTara BEIYUCICHUH

1.8 [IpeoOpa3zoBanne BeIpaKECHUIN

1.9 KommuiekcHble uncna

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 I{enwie 1 IPOOHO-palMOHATIBLHBIC YPaBHEHUS

2.2 WppanuoHaibHbie ypaBHEHUS

2.3 TpuroHomeTpuyeckre ypaBHEHU

2.4 [TokazaTenpHbIC U JOoTapUMUUECKIE YPABHECHUS

2.5 I{enpie u 1poOHO-palMOHATLHBIE HEPABEHCTBA

2.6 WppannoHaibHbie HEPABEHCTBA

2.7 ITokazaTenbpHbIC U JOorapuMHUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpruyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MMapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX yYpaBHEHUH. ONpeneauTenb MaTPUILbI

3 DyHKINH U TPAPUKH

31 dyHKus, crocoosl 3ananus ynkiuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie
¢ynkunu. YérHelie n HeuéTHbIe QyHKuMU. [leprnognueckue GyHKINH
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuH pyHkimn. Hynu QyHkmm.

39 [TpomexyTku 3HaKOMOCTOSAHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (DYHKITHH.
MakcuMyMbl 1 MUHUMYMBI QyHKIH. Hanbomnbliee u HanMeHbIlee 3HAYCHHE
GYHKIIMH HA IPOMEKYTKE

33 CrenenHas (yHKIHS C HATYPAJIbHBIM U 1IEIBIM MMOKa3arenaeM. EE€ cBoiicTBa 1
rpa¢uk. CBoiicTBa M rpauK KOpHS N-0i CTETIEHU

3.4 Tpuronomerpuuecknue GyHKINHU, UX CBOICTBA U rpaduku

3.5 [Toka3zaTenpHast 1 gorapudmuyeckast QyHKIHH, UX CBOWCTBA U rpaduKu

36 Touku pa3pbiBa. ACUMITOTH rpadukoB ¢pyHkuuid. CBoWcTBA PYHKIUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

3.8 Apudmerndeckas 1 TeoMeTpuUecKas nmporpeccuu. @opMysia CI0KHBIX MPOIEHTOB

4 Havana maremaTndeckoro aHanmnsa

4.1 [TponsBoanas pynkmuu. [Ipons3BoiHBIE 2JIEMEHTAPHBIX (QYHKITUN
[IpumeHeHne MPOU3BOIHON K UCCIIeIOBaHUIO ()YHKIIMA HA MOHOTOHHOCTD U

4.2 sKcTpeMyMbl. HaxoxaeHrne HauboIbIIero 1 HAMMEHbINETo 3HaYeHUS (PYHKITH Ha
OTpe3Ke

4.3 ITepBooOpaznas. MnTerpan

5 MHoOxecTBa U JIOTHKA

5.1 MHOecTBO, onepanuu HaJ MHOxkecTBaMu. [lnarpammbl Ditnepa — Benna

5.2 Jloruka

6 BeposaTHOCTh U cTaTHCTUKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepostHOCTB

6.3 KomOunaropuka




7 I'eomeTpus

7.1 Durypsl Ha MIOCKOCTH

7.2 [IpsiMble 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpalllCHUS

7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOJUYECKOE OBECIIEHEHME OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

* Maremaruka. ['eomerpus; yrimyonennoe ooydenue, 10 kimacc/ Mep3snsk A.I'., HomupoBckuit
H.A., TlonskoB B.M.; non penakuueii [Tononsckoro B.E., OGmiecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCTHIO M3natennckuii nienTp «BEHTAHA-I'PA®y»; AkrionepHoe 00IIECTBO
«M3marenscTBO «lIpocBemenne»

* Maremaruka. ['eomerpus; yriayonennoe ooydenue, 11 kmacc/ Mep3znsk A.I'., HomupoBckuit
H.A., TlonskoB B.M.; non penakuueii [Tononsckoro B.E., OGmecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCTHIO M3natennckuii ienTp «BEHTAHA-I'PA®»; AxkrionepHoe 00IIeCTBO
«M3marenscTBO «lIpocBemenne»

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA

1. Maremaruka. 'eomerpus. 10 knacc. YueOHuk. YrimyOieHHbIl ypoBeHb - Mepaisk, [1onskos,
Homuposckuii. M., 2021

2. Maremaruka. ['eomerpus. 11 knacc. YueOHuK. YrnyOneHHbll ypoBeHb - Mepaisk, [lonskos,
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