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[eomerpust sBIsieTCS OAHUM K3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTh H3YUCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HAINpaBJICHHOCTH W NPEAMETOB T'yMaHHWTapHOro Iukia. [IockonmbKy Jorudeckoe MBIIIICHUE,
dopmupyeMoe TpH H3YYCHHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB T'€OMETPUH, IpH
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOCHUH IETOYKU JIOTMYECKUX YTBEP)KICHUH NpPU PELICHUH
TeOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O LUKJIA, B YaCTHOCTH (H3MUYECKHUX
3ajad.

Llens ocBoeHust mporpaMmsl yaeOHOro kypca «I'eomerpusi» Ha yriayOn€HHOM ypoOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMPU U3YYECHHUH TE€OMETPUH, Kak
COCTaBJISIIOLICH TpenMeTHOW obmacth «MaTtemaTnka M WHQOpPMATHKa» dYepe3 oOecledeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
JCUCTBUH, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX JUIS YCIICIIHOTO MPOQEeCcCHOHATHLHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 337ja4aMu Kypca TeOMETPUH Ha YTIyOJEHHOM YPOBHE, PACIIUPSIONINMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacIIMpeHue MpeICTaBIeHUs O TEOMETPHUHU KaK YaCTH MHUPOBOM KYJIBTYPHI U (POPMUPOBAHKE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIINM MUPOM;

dopMupoBaHHE TPEICTABICHUS O INPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEWUIIHX
MaTeMaTHYECKUX MOJIEIISIX, MO3BOJISIOLINX ONMCHIBATH U M3Y4aTh Pa3HbIC IBICHHUS OKPYKAIOIIEr0
MUpa, 3HaHHE OHATUHHOIO anmnapara 1no pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpOBaHUE YMEHHS BIaJIETh OCHOBHBIMH IMOHATHUSMH O MPOCTPAHCTBEHHBIX (PUTypax U
X OCHOBHBIMH CBOICTBAMH, 3HAaHUE TeopeM, (OPMYyJI W YMEHHE HUX NPHUMEHSTH, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMupoBaHHE YMEHHUS paclio3HaBaThb Ha YepTekax, MOJEISAX U B PEATbHOM MHpE
MHOTOTPAaHHHKH U TeJla BPAIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHE MOJIEIIH;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH IPOBEICHUU
pacCyKIeHUN;

dbopmMupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTENbCTB M aJIrOPUTMOB pEIICHUS,
YMEHUSI MX TPHUMEHATb, MPOBOIUTH JOKa3aTelbHbIE pPACCYXKIECHUS B XOJE pELICHUs
CTEPEOMETPUYECKHX 337ad4 M 3aJad C TNPaKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
OpEeJCTaBIeHUs O HeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP)KJICHHUIA U POJIM aKCHOMATHKH B TIPOBEICHUH JIETYKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILIEHHS], UHTepeCca K U3y4EHHIO T€OMEeTpUH;

dopmupoBaHre (HYHKIIMOHAIFHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHUS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYallMsIX W TPU HW3YYEHUH JPYTUX Y4eOHBIX TIPEJAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANbHBIX CHUTYalMid, HCCIEI0BaHUS
MIOCTPOCHHBIX MOJIeNel, MHTepIPETAIluK OTYIEHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZIEP>KaTENIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpust» B 10—11 kiaccax
ABISTIOTCS: «[IpsIMBIe M TIJIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukn», «Tema BpameHus»,
«BeKTOopbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B TPOCTPAHCTBE.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMI,
peNeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIepKAaTeNbHBIM JIMHUSAM y4eOHOTO Kypca, a (OPMHpPOBAHWE JIOTHUYECKUX YMEHHU
pacripeiesisieTcst He TOJIBKO MO CoJIepKaTeIbHbIM JIMHUSAM, HO U 110 rofiaM o0yuenus. Copepikanue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHHUs DenepanbHoil paboueit
IPOTPaMMBI, pacrpeieIEHHBIM 110 TOAaM 00y4eHUs!, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIpOcCaM oOydaromuecs o0paiaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBJAJACHHE TEOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMU
MOCIIE0OBATENbHO U MOCTYNATENIbHO, C COOJIIOIGHUEM MPHUHIMIIA MIPEEMCTBEHHOCTH, @ HOBBIE
3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY T'€OMETPHUECKUX MPEACTABICHUI 00yJaromuXCsl, paCIIUpPSs
U yriyonsis e€, o0pasys MpoYHble MHOXKECTBEHHbBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarb ycnoBus i auddepeHnmanuu  00ydeHHs, MOCTPOCHUS HWHAMBUAYAIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpaMM, O00eCHeunTh yrIIyOJNEHHOE U3yuyeHHE TEeOMETPHHM  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUS MATEMaTHKH C Y4E€TOM BBIOOpa
Oynymeir npodeccun, obecrieunBas NTPEEMCTBEHHOCTh MEXIY OOMMM M TPOo(ecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzydenne yaeOHoro kypca «I'eoMmerpusi» Ha yriay0a€éHHoMm ypoBHe oTBoauTCs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henemto).
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IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NEPECEKAIOLINECS, ITapaJUICIbHbIE U
cKkpemuBaromuecs npsamele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IPSMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpSIMBIX, MApaJUIeIbHOCTh NOpSIMOM U IJIOCKOCTH. [lapamienbHOe UM LEHTpalbHOE
NPOEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHHMSL.
Nzob6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIbI C COHANPABIEHHBIMH CTOPOHAMH, YTOJ
MEXAy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEW: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIOCKOCcTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TETpa’aAp, NapalIeJIeNUIIE], IOCTPOCHUE CEYEHUN.

[lepneHUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHJUKYJSpHBIE MpsIMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE W IEPIECHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISIPHOMN TIOCKOCTH.
OproroHanbHOoe NpoekTupoBaHue. llepneHAuKyIsSp W HAKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIuss (GUTypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

VYTIu1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHblii W MHOrorpaHHble yribpl. CBOWCTBa IJIOCKUX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX W JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHororpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yronpHas npusma, npsimas
U HakJIOHHas 0pu3Mbl, OOKOBas W TOJHas NOBEpPXHOCTh mpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Tapajulelienunel W ero cpoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX I'paHei
MIpaBUIBHOM NUpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpPH3Ma M IpaBUIbHAs
nupamu/a, NpaBuiIbHas TpeyrojabHas NUpaMuia U IpaBUIbHbIA TeTpasap, ky0. [Ipencrasnenue o
IIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’ApP, JOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPAHHUKOB: péOpa, quaroHanu, yrisl. ITnomans 6oxoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH NpsiMOi mpu3Msbl. [Inomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
NApaMUbl, TEOpPEMA O IUIOMAAN YCEUEHHON TMPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHUS Mapajulesienuneaa, CHUMMETPHs
MPaBUJIbHBIX IPU3M, CHMMETPUS MPABUIILHON MUPaMUbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOINOJOKHO HAaIpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [TonsaTHEe KOMIUTaHapHbIE BEKTOPHL. [ Ipr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. TeopeMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cucrtema koopanHat B npoctpaHcTBe. KoopaunaTtel Bektopa. CBsi3b
MEXy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOI MeXIy Bekropamu. CKansipHOe
IIPOU3BEIEHUE BEKTOPOB.
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Tesa BpaleHus

[ToHATHSA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cepuyeckas
MOBEPXHOCTh, 00pa3yromIre moBepxHocTeil. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. B3anmHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmmuapa u konyca. Cummerpus chepbl
U 1apa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LMIUHIPA,
nupamMubl 1 Konyca. O0bEM mapa 1 11apoBOro CETMEHTa.

KomOunanmu Tten BpalieHuss U MHOrorpaHHukoB. llpu3ma, BnucaHHass B LMIMHID,
onucaHHasg okojo mwimHApa. [lepeceyenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, miomans cdepsl U e€ yacteil. [lonoOue B
npoctpancTtBe. OrHomeHue O0O0BEMOB, IUIOIIAJEH MOBEpXHOCTEH MOMOOHBIX  (uryp.
[TpeoOpa3oBanue mnonodus, romorerus. PemeHue 3asad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHMH MHOTOIPAaHHMKOB M TeJd BpALICHUSA: CEYEHUS LMIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHMUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX IMpH
pELICHUH T€OMETPUUYECKUX 3ajay.

JIBHKeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMIL: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKpYT mpsiMoii. IIpeoGpazoBanus nogobus. Ipsmas u chepa
Ditnepa.



JINYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTaAHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOy4YarOIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, TPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCUCTBOBATH C COIMAIBLHBIMA WHCTHUTYTAMHU B
COOTBETCTBUH C MX (PYHKIIUSIMH U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TpakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKONM MAaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUCKUX
MaTeMaTUKOB W POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYruX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl SCTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEIICHHUH, PacCCyKIECHUU, BOCHIPUUMYUBOCTH K MATEMAaTUYECKUM acCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHYECKUE 3HAHUS B MHTEPECax 3J0POBOTO
U 0Oe3omacHOro o0Opasa JKU3HU, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIy, OCO3HAaHHE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMIHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBJIECHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHUYECKUX
3HAHWH JIs1 pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIaHUPOBAHHE MTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CpPebl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKdh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIN3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.



METAHNPEIAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

Ba3oBrble JJornueckue aeiicTBus:

BBISBIISITh M XapaKTEPU30BATh CYLIECTBEHHBIE MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHM, OCHOBAHHMSA JUIS OOOOLICHHS H
CpaBHEHUs, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHULATENIbHbIC, MHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTUBOpeuns B (hakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTryMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanOoJIee MOAXOASAIINN C YIETOM CAaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa, SBIEHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENbHO (OPMYIUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000IIIEeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECcCa, a TAK)KE BbIABUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEMATHU3UpPOBAaTh U MHTEPHPETUPOBATH MHQPOPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3INUHbIX (opMax, UJUTFOCTPUPOBATH
rpadu4ecKku;

OLICHMBAaTh HAJAE&KHOCTh MHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA

Oo01menue:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEILICHHs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yIbTar;

B X0J/I¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAaeMOW TEMBbI, MPOOIEMBI,
pemraemMoi 3aJauu, BBICKA3bIBAaTh WJIEH, HAICJICHHbIC HA MOMCK PEIICHHs, COMOCTaBISATh CBOU
CY)K}IeHI/ISI C CY)KJIGHI/ISIMI/I )Ipyrl/IX y‘IaCTHI/IKOB auajora, O6Hap}I)KI/IBaTI) paSJ'II/I'-II/Ie U CXOICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



MPEACTABIIATL PE3YyIAbTaThl PEIICHHS 3aladd, DKCIIEPUMEHTAa, HCCIEIOBAaHMS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 NMPE3CHTALUU U OCOOCHHOCTEN
ayIUTOPHHU.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI peUIeHHH ¢ yuéTOM HOBOM HH(pOpMAaIH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pPE3yIbTaTOB, BIAACTh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3ysibTaTa pelleHus MaTeMaTUYeCcKO 3aauu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh TPH PENICHHH 3a/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JaHHBIX, HAIJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IIEJId U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIH HEIOCTMIKCHUS PE3yJbTaTOB JCSATCIbHOCTH, HAxXOIUTh OIIMOKY, J1aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUIYaIbHOU pabOTHI MpH
pelieHnH Y4YeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOH JEATEeIBHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHON paboThl, pacmpelenarTh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MIPOIIeCC U PE3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPyHHOBBIX (hopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMBD) ¥ HHBIE), BBITOJHITH CBOO YaCTh PA00OTHI U KOOPIMHUPOBATH CBOHU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH/Ibl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATUSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IIPOBEJCHIUN MAaTEMaTHUYECKUX PACCYKICHUM;

® [IPpUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUH
FeOMETPUUECKUX 3ajay;

e iaccu(UIMPOBaTh B3aUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPHUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKAY
HPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMON U MIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOT'OTPaHHUKAMH;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMUJa,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e KJjaccu(UUIUpPOBATh MHOTOIPAHHHUKH, BEIOMPAsi OCHOBAHHUS JJISl KIIaCCU(PHUKAIINH;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

®  BBINOJIHATH MapajljieNIbHOE, LIEHTPAJIIbHOE U OPTOTOHAJIbHOE MPOESKTHPOBaHUE GUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha MmiocKoCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBHINOIHSITH (BHIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;



BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (NMpu3Ma, MHpaMuja),
TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHSATHSAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCh W
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmare 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKMX OTHOLIEHUM M HaxOKICHHE
FEOMETPUYECKUX  BEJIMYMH, [PUMEHSISI HW3BECTHBIE METOAbl IIPU  PELICHHUU
MaTeMaTUYECKUX 3aa4 IOBBIIIEHHOI'O U BBICOKOTO YPOBHS CIOXHOCTH;

IPUMEHSTH [IPOCTEHIINE IPOIPAMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATh, IPEOOPa30BHIBATH U MHTEPIIPETUPOBATH HHGOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, npeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

IIPUMEHSATD [TOJIyY€HHbIE 3HAaHUS HA PAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH PEAJIbHbBIC
CUTyallud, MPUMEHATh M3yUYEHHBbIE TOHATHS B IIpoOLlECCe€ TOUCKA pEeIlleHUus
MaTeMaTU4ecKu cPOpPMYIUPOBAHHOMN MPOOIEMBI, MOJICTHPOBATh PeAbHBIE CUTYAIlUU
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IIOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM
FeOMETPUUECKUX MTOHATHH U TEOpeM, armapaTa alredpspl, perarb NpakTUYeCKUe 3a1a4H,
CBSI3aHHbIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYUH;

UMETh NPEACTaBIECHUS 00 OCHOBHBIX ATanax pa3BUTHs FEOMETPUM KaK COCTABHOW 4acTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

CBO6OI{HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C IIHJIHHI[pPI‘-ICCKOfI, KOHHUYECKON H
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIEpPUPOBATh MOHATHAMMU, CBSI3aHHBIMHM C TEJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpaILlEHUS;

KJIaccu(UIMPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATE BCJIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpaliCHUA, 00BEMBI U
IUIONIAIM MTOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BPAIICHMs, TEOMETPUUECKHUX TEIN C
npuMeHeHueM Gpopmyi;

CBO6OI[HO ONneprupoBaTh NMOHATUAMHU, CBA3AHHBIMU C KOM6I/IHaIII/I$IMI/I TCJI BpallICHUA U
MHOT'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMMCAaHHBINA OKOJO chepsl,
cq)epa, BIIMCaHHAs B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIYUCIIATE COOTHOICHUA MCKAY IIOIIAIsIMU HOBerHOCTeI\/'I 1 00bEMaMu HOI[O6HI>IX
TE,

n300pakaTb HU3y4yaeMmble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (UTYD: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTDH CEUEHUS Tell
BpALICHHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUecKux GUrypax, npeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIIEpAllMU HAJl BEKTOPaAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;

pelmaTte TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHME YIVIOB MEXAY MPSMBIMH U
IIJIOCKOCTAMM, BBIYHMCICHHUC paCCTOHHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B IICJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;



CBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C TBM)KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIMOJIHATh HM300paXCHHsT MHOTOTPAHHMKOB M TEN BpAIICHUS NpPU HapaIeTbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPUH, 3€PKaJIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHUS] MHOIOI'PAaHHUKOB U TEJI BPALIEHUS: CEUYEHUS IMIMHAPA (TapaJljIeIbHO
U NEPIEHUKYIISIPHO OCH), CeUEHUs KOHYca (MapajuleIbHble OCHOBAaHHUIO U IIPOXOIAIINE
Yyepes3 BEPIINHY), CEYEHUsI 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUSI CEUEHUM: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHUS;

OPUMEHATh TeOMeTpUuYeckue (akThl Ui pEIIeHUs CTepeOMETPUYECKHX 3ajad,
IIPEII0JIaratoIiuX HECKOJBKO LIaroB PELEHUs], €CIU yCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMe;

pelmars 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHUYECKHX OTHOIICHHH U HaXOXACHUE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pELIEHUH CTEPEOMETPUUECKHX 33/1aY;

IPUMEHSTh IIOJIy4EHHbIE 3HAHUS HA INPAaKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OLICHUBATh PeajbHbIE CUTYallUH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PELIEHUS MaTeMaTH4YeCKu CQOPMYIUPOBAHHOM MpOOIEMBI,
MOJIEJIMPOBaTh PealbHbIE CUTYallMd HA SI3bIKE F€OMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIEJHM C UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEM, almapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKACHUEM F€OMETPUYECKUX BEIUYUH;
UMETb IPEACTaBICHUs 00 OCHOBHBIX JTalNax pa3BUTHUA T€OMETPUU KAaK COCTABHOHN YacTu
(GyHIaMeHTa pa3BUTUSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  TIpaxriecke (uudpossbie)
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoOe pacrosnoxeHue npsiMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mSmepHOCTb IPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTibl ¥ paccTOsIHUA 16 1
6 MHororpanHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
3 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 ’
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosuvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM u@poBbie
Ne ni/n EpOrPAMMEI pa Beero Konrtpoabubie  IIpakTudeckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecypes
1 AHanuTHueckasi FreOMeTpusi 15 1
> [ToBTOpEHwME, O606H.[€HIE€ " 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CHUCTeMaTH3aIys 3HaHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8 0



10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIebHBIX
psIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUS Ha PUCYHKE
TUTOCKOCTH, MTAPAILICIIBHBIX TIPSIMBIX
(OTpE3KOB), CepearHBI OTPE3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
MIOJTYIIPOCTPAHCTBO
[MousTHS: IepeceKaroImecs MIOCKOCTH,
MIEPECEKAIOIIUECS MPSMast U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

IIOYPOYHOE IINTAHUPOBAHUE

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHororpaHHuKH, U300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHU U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CocoObl 3a1aHus




IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

11

N300paxkenune ceueHuit nupamuibl, kKyoa
U TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pEbpa. N3o0parkeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpaimBanue MOCTPOCHHBIX CEUCHHUI
pa3HBIMU [IBETAMH

H300pakeHre ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHne nepeceyeHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanye mocTpOSHHBIX CCUCHHH
Pa3HBIMH [IBETAMHU

12

13

14

15

16

N306paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

N306paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3sHBIMU 1IBETAaMHU

MeTton cie10B JUIsl IOCTPOEHUS CEUEHU N
MerTon cieoB [UIsl IOCTPOEHUS CEUEHUH.
CBoiicTBa IEpECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEMN

MerTon cieoB U1l IOCTPOEHUS CEUEHUH.
CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN




17

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh 11aroB
MIOCTPOCHHUS

18

19

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

[TocTpoeHue ceueHui B mUpamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh IaroB
MIOCTPOCHHMSI

20

21

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYrOJIbHUKOB

22

23

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

KonTponsHas padota "AKcHoMbI
crepeomerpun. CeueHnus"

24

B3anMHOe pacniosiokeHUe NpsIMbIX B
npoctpancTBe. CKpenyBarommecs
npsimble. [Ipu3Haky cKkpemnBarOnuxcs
npsimbIx. [lapanenbHblie npsMele B
IPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAaHHOM MPSIMO#, TPOXOAIIEH Yepes




26

27

TOYKY IIPOCTPAHCTBA U HE JIEKAIEH Ha
JJAHHOM NpsiMOM. JIeMMa o niepeceueHnn
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

[TapannensHOCTh Tpex npsiMbIX. Teopema
0 TPEX NapajIeNIbHBIX IPAMBIX. Teopema
0 CKPEIIMBAOLIUXCS TPSIMBIX

[TapamnensHOE MPOESKTHPOBAHHE.
OcCHOBHbIE CBOICTBA NapaJLJICILHOTO
npoektupoBanus. 300paxeHne pa3HbIX
buryp B mapayuieIbHON MPOCKIHN

28

lenTpanpHas mpoekuus. Yromi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEX1y NPSIMbIMHU

29

30

3amayu Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
paCHOJ'IO)KCHI/IeM HpSIMI)IX B
MIPOCTPAHCTBE

[TonATHS: mapamIebHOCTh NPSAMOMN U
IIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeaIbHOCTU NPSIMON U
IUIOCKOCTH

31

32

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
H 10Ka3aTciIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

ITocTpoenue ceueHus, MIPOXOAALIETO
yepe3 JaHHYIO IPSIMYIO Ha YepTeXE U
[apaJuIeIbHOTO APYroy npsamMoit. Pacuér
OTHOILIEHUN

33

[TapannensHas npoeKkuus, IPUMEHEHHE
JUIS IOCTPOCHUS CEUEHUM KyOa U




napasuienenunena. CBorcTa
napajuiejenunea u Npu3Msl

34

35

36

IMapannensHble miockocty. [IpusHaku
HapajjIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
IIPOXOSIIEH yepe3 TOUKyY, He
MPUHAJISKALTYIO TaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CBolicTBa napajuiesIbHBIX INIOCKOCTEH: O
napauieIbHOCTH MPSIMBIX TIEPECEUCHUS
IIPU NIEPECEUEHUH IBYX MapaljieNIbHbIX
IIJIOCKOCTEN TPEThen

37

CaolicTBa napasuieabHbIX IIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEXY ITapaJlIeIbHBIMU
IUIOCKOCTSIMU; O IEPECEUEHHUH NTPSMOM ©
ABYMS TapaJlJICTIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuleenune1a

41

42

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Tapaieenurne/e

[leprieHUKYIAPHOCTD NPAMOU U
mockocTH. [Ipru3Hak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IUIOCKOCTH

43

[IeprieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Ipu3Hak




NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

45

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K IIIOCKOCTH

[110CcKOCTH U IEPIEHAUKYIISIPHBIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX

46

47

48

[IimockocTH U NepneHIUKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX
IlepnieHAUKYIIAp U HAKIIOHHASA.
[TocTpoenue nepreHIuKynsApa U3 TOYKU
Ha IIPSMYIO

[leprieHauKyIsp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKH
Ha IPSIMYIO

49

50

TeopeMa o0 TpEx nepHneHANKYIApax
(mpsimast u oOpaTHast)
Teopema o Tpéx mepreHAnKyIsIpax
(mpsimast U oOpatHas)

51

52

53

Yron Mmexay CKpenBaromuMucs
IPSIMBIMU

[Touck neprneHIuKyIsIPHBIX IPSIMBIX C
MTOMOIIBIO TIEPTICHIUKYJIIPHBIX
IJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

54

[Toctpoenue ceueHuit kyda, mIpU3MBL,
IPABWJIBHOM NMUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKINU

55

[Toctpoenue ceueHuit kyda, mIpU3MBL,
IIPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU




56

57

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO M10ckocTu. Ilnockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKHU JO IJIOCKOCTH
[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIECHAUKYIISPHI:
CUMMETpPHUS, CABUT TOUKH 110
HapaJuIeIbHON NPSMON

61

CnBur no HenapaJieabHOU MPAMOH,
MU3MEHEHUE PACCTOSHUN

62

KonTtponsHast padora "B3anmuoe
pacnoIoKeHHe NPSMBIX U IIIOCKOCTEN B
npocTpaHcTae"”

63

64

65

66

67

[ToBTOpEeHME: yroyi Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckne MeToabl BEIYUCIEHUS
yIJIa MEXAY NPSIMbIMU B
MHOT'OTpaHHUKAaX

JByrpanubiii yroj. CBOHCTBO JTUHEMHBIX
YIJIOB IBYTPAHHOTO yria
[lepnenquKyIspHbIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYITPHBIX
IIJIOCKOCTEMN




68

[Tpu3Hak neprneHAnKyJIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPsMOMI
nepeceyeHmst IByX IIIOCKOCTEeH
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpsiMoyTronBpHBIN Mapauienenumnen; Kyo;
MU3MEPEHMS, CBOMCTBA MPSIMOYTOJIBbHOTO
napajulesenue1a

70

71

72

73

74

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napajiesienunea u ciecTBue u3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIATHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTHU

HOBTOpeHI/IeZ CKPCIIUBAIOIIHECCA
MMpsAMBbIC, TAPAJJICIIBbHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOI'OI'PAaHHUKAX

[Tapa napaynenbHbIX IJIOCKOCTEN HA
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXYy CKPEIIMBAIOIIUMHUCS MIPSMBIMHU B
MPOCTBIX CUTYAITUSIX

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIIOCKOCTH

75

76

Brruncnenue paccTosHUN MEXTY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IIJIOCKOCTH

Tpé€XrpaHHslid yroi, HEpaBeHCTBa IS
TpeXTpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reo0JIe3NYeCKUe JIMHUHU Ha 3eMie




KoHnTtponbHas padota "Y1iibl 1

78 N 1
paccTosiHus

79 ?I/ICTeMaTI/L’?.aLII/ISI 3HaAHUU 1

MHOrorpaHHuK 1 €ro 3JeMeHThHI"

30 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuja

31 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuiibHas pu3Ma

32 [Tpsimoit mapasienenunen, 1
IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo

23 Brinmykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Brinykiieie MHOTrOrpanHuku. Teopema

84 Oitnepa. [IpaBunbHbie 1 1
MOJTYITPaBUIIbHBIE MHOTOTPAHHUKHU

85 KonTposabHas pabora "MHororpaHHUKT" 1

36 [TonsiTHE BEeKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBusno mapasmienenumnena 1

90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1
Paznoxenne Bektopa o 0azucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
MJIOCKOCTH

92 CxansipHO€ MPOM3BEICHNE 1

93 Brruucnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimne 3a1a4u ¢ BEKTOPAMHU 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1




97 [Ipocreiimine 3a1a4u ¢ BEKTOpaMu 1
98 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 1
99 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HroroBast koHTpoOIbHAs paboTa 1
101 HroroBast koHTpoOIbHAs paboTa 1
102 O0o001IeHNe U CHCTeMaTU3alus 3HAaHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpoabubie  IIpakTuueckue
n/n yp Bcero p p p p H3yueHusi oOpa3oBaTejbHbIE
a0oThI adoThI
paoo pabo pecypcbl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTpaHcTae"”
> [ToBTOpenue tems! "CxkansipHoe 1
MIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MEXy BEKTOpaMH B pOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHune 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUpPOBaHUE
9 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMHA B MHOTOTpaHHUKAX
1 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opmya pacCTOSSHUSA OT TOYKH JI0 1
TJIOCKOCTH B KOOpJMHATAX
13 Haxoxxnenne paccTosTHUN OT TOYKHU 710 1

TUIOCKOCTH B KyOe




14

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIbHOW MUPAMU/IE

15

16

KontponbHast pabora "AHanutuueckas
reomerpus”

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAAPTHBIC MHOT'OT'PAHHHUKHN

17

18

19

20

CeueHust MHOTOTPAHHUKOB: METO/T
CJE/10B

CeueHust MHOTOTPAHHUKOB:
CTaHIAPTHBIE INIOCKOCTH, IEPECEUEHUS
NPSIMBIX U IIJIOCKOCTEH

[TapannenpHble NPAMBIE U TUIOCKOCTH:
napajujieibHble CEYEHUs

[TapannenbHble NpsAMbIE U IIJIOCKOCTH:
pacu€T OTHOLIECHUI

21

[TapannenpHble TPAMBIE U TUIOCKOCTH:
YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS
MPSAMBIMHA

22

23

24

[IepnieHauKyIspHBIE MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAphI
NEePHEHANKYJIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB

[TepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
NEPIEHIUKYJIIIpax
[lepnieHquKyngpHBIE TPSIMbIE U
IUIOCKOCTH: BBIYUCIIEHHUS JUIVH B
MHOTOTpaHHHUKaX

25

[ToBTOpEHME: MIOIIAAN
MHOT'OYTOJIbHUKOB, (hOpMYJIbI ISt
TJI0IAJIEH, COOOpaKEeHUSI IO 100MsI




26

27

28

29

30

31

32

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJISI
TJI0IAJIEH, COOOpaKEHUS IO 100U

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYJIBI JJIS
TJI0IAJIEH, COOOpaKEHUS IO 100U

[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:
TJI0IA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS IO 100Ms

[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS 11O 100Ms
KoHntposbnas padorta "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napasuieNienumne1a

3amaun 06 yaBOeHUU Kyba, 0
KBaJpaType Ky0a; 0 TPUCEKIIUHU yria

33

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumea

34

HpI/IKJ'IaI[HI)Ie 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napauicjicnmincaa

35

O0bEM IpsIMOI TPU3MBI

36

37

CrepeoMeTrpuueckre 3ajau, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
IIPU3MBI

[Ipuxnagnelie 3a1auu, CBsI3aHHbIE C
00BEMOM MIPSIMON TPU3MBI




38

39

40

41

42

Berurcienue 00bEMOB TeJ ¢ IOMOIIIBIO
onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOW TPHU3MBbI

Brruncnenue 06bEMOB Tell ¢ TOMOIIbIO
onpeaenéuHoro uarerpaita. Oobpém
MUPAMU/IBI

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHNe 00BEMOB TUPAMU]T C
o0LIUM YTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHomeHue 00BEMOB TUPAMUJ C
o0LINM YTIIOM

CrepeoMeTpHuueckue 3aJa4u, CBI3aHHbIE
¢ 00béMaMH HAKJIOHHOW TPU3MBI

43

CrepeomeTpHUyecKHe 3aJauu, CBSI3aHHbIC
¢ 00bEMaMH NUPaMUIbI

44

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI

45

46

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMUJIBI
[Tpumenenue 00bEMOB. Borurcnenue
pacCTOSIHUA 10 TIJIOCKOCTH

47

48

Kontponbnas pabora "O0bEmM
MHOTOTrpaHHHKa"
[{unuHapryeckas MOBEPXHOCTb,
o0pa3yromye HUINHAPHYECKON
MOBEPXHOCTHU

49

50

Humuaap. [IpssMoi KpyroBo UIMHIP.
[Inomanp MNOBEPXHOCTH LUIMHIpA
Konnueckast moBepxHOCTh, 00pasyromiye
KOHMYECKOU nmoBepxHocTH. KoHnyc




Ceuenne KOHYCa IINIIOCKOCTBIO,

51 ’
napajiesIbHON TUIOCKOCTH OCHOBAHUS

57 Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aa4u Ha

55 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYCa
CrepeoMeTpuuecKkue 3aa4u Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYCa

57 [Ipuxiagaeie 3a1a4u, CBSI3aHHBIE C
[UIHHIPOM

53 [TpuknanHbie 3a7auu, CBA3aHHBIE C
IIJIMHIPOM

59 Cdepa u map
[epeceuenue chepsl 1 mapa ¢

60 ockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. But 1 m300pakeHue mapa
[Tepeceuenue cdeps! u mapa c

61 iockocThio. Kacanue mapa u cgepbl
IUIOCKOCTBIO. Bua u n300paxenue mapa

62 VYpasuaenue chepsl. [Inomans chepst u
e€ yacren

63 Cummetpus cdepsl 1 mapa

64 CrepeomeTprdecKue 3a1a4u Ha

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,




CBsI3aHHBIE CO CEPOH U MIapoM,
IMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO

CrepeomeTpuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,

65 CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYEHMI MII0CKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBA3aHHBIE CO
cdepoii u mapom
[IoBTOpEHUE: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TOA00US

63 Paznnunble KOMOMHALIMK TEJT BPAIICHUS
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3anaun no' 'TeMe "Tena 1 TOBEPXHOCTH
BpaIeHus

7 KonTtponbHnas padbora "T'?na u
MOBEPXHOCTU BpalEHUS

79 O6bém nunuaapa. Teopema 06 00bEMe
MPSIMOTO ITMJIMH/IPA
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

73 omnpenenéuHoro uHTerpana. O0bEM
KOHyca

74 [Tnomaau OOKOBOI U OTHON
MOBEPXHOCTU KOHYCa
CrepeomMeTpriecKue 3a/1a4H, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IMIUHAPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Y TUIOLIAU OBEpXHOCTEH Ten"




77

O0bEM 1m1apa U MapoBOTro CEKTOpA.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeomeTpruyecKre 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM OG’béMOB
1rapa, apoBOro CerMeHTa U IapoBOTo
CEKTopa

78

[Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
ionaneio ceprr. COOTHOIICHUS
MEXy IUIOIIAIMU TIOBEPXHOCTEN U
00BEMaMU TOJJOOHBIX TEIl

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTpruecKre 3a1a9u, CBI3aHHbBIC
C BBIYHCIIEHHEM 00BEMOB TEIl U
IJIOMIAJEH TOBEPXHOCTEN

80

81

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
JIBM>KeHUs MPpOCTPaHCTBA.

OtoOpakeHus. J[Bi>keHUsI U paBEHCTBO
¢uryp. O6mme cBoWCTBa IBMKCHUH

82

83

Buae! nBukeHnil: napamiebHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

84

85

I'eomeTpuyeckue 3a1aun Ha
IPUMEHEHUE JBUKCHHUS
KonTtponbHas padora "Bektops! B
npocTpaHcTae"”

86

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11




87

KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"ITapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B TpoCTpaHCcTBE"

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTHU3alsl 3HAHUI:
"BekTops! B npocTpaHcTBe"

88

89

Ob6o6maromee nosropenue 11 nmonsTuit
1 MeT0J1I0B Kypca reomerpuu 1011
KJIACCOB, CHCTEMAaTH3aIl1s 3HAHWIA:
"BekTopsbl B npocTpaHcTse"

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMH:
"O0beM MHOTrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWII:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomiee moropenue 11 monsTuit
1 METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

93

HToroBasi KOHTpoJIbHAs paboTa

94

HToroBasi KOHTpoJIbHAs paboTa

95

[ToBTOpEeHmEe, 0600IICHUE U
cucTeMaTu3alus 3HaHui




96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

97

98

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBKOTEPHBIX TEXHOJIOTUI

99

100

101

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTUSA CTEPEOMETPUU KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102




[MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

10 KUIIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 0opa3oBaHus

7

['eomeTpus

7.1

OHCpHpOBaTB MOHATHUAMMU: TOUYKA, IpAMaAA, IIJIOCKOCTb

7.2

HpI/IMeHﬂTb AKCHUOMBI CTEPECOMETPHUU U CICACTBUA U3 HUX IIPU PCUHICHUHA
TCOMCTPHUYCCKUX 3ada4d

7.3

OHGpHpOBaTB IMOHATHUAMU: MNAPAJUICIBHOCTE HW NCPICHAUKYIAPHOCTDH
MPSAMBIX U IUIOCKOCTEH

7.4

KnaccugunupoBars B3auMHOE pacloyIOKEHUE HMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN YroJjl, TPaHU JABYI'PAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIiia, JUHEWHBIH yroJ ABYIrpaHHOTO yria, rpagycHast
Mepa JIBYTPaHHOIO yria

7.6

OHGpHpOBaTI) IMOHATHUAMU: MHOI'OIpaHHUK, BI)IHYKJII)If/i u HGBI)IHYKJIHﬁ
MHOI'OI'PaAHHHUK, 3JICMCHTBI MHOI'OI'PDAHHHKA, HpaBI/IJ'IBHHﬁ MHOI'OI'PaHHHK

7.7

PacriosHaBaTh OCHOBHBIE BHbl MHOTOTPAaHHHMKOB (MUpamuia, MpH3Ma,
IPSIMOYTOJIBHBIN Mapajuieenunes, Kyo)

7.8

KnaccupummpoBarb  MHOTOrpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
kinaccupukanuy  (BBIIYKJIbIE W HEBBINYKJIble  MHOIOI'DAaHHHKH,
IIPAaBUJIBHBIE MHOTOIPDAHHMKH, IIpSAMbIE M  HAKJIOHHBIE IIPU3MBI,
napajuiesIenuIe bl)

7.9

OHepI/IpOBaTL IOHATHUAMU CCKylIas IIJIOCKOCTD, CCUCHUC
MHOTI'OI'PpaHHHUKOB

7.10

OOBSICHATH  NPUHLMIIBI  [OCTPOEHMS]  CEYEHHH  MHOTOTPaHHHUKOB,
UCIIOJIb3Ysl METOJ CIIEI0B

7.11

Crpouth cedeHMsI MHOTOIPAaHHHUKOB METOJOM CIIEJOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarsn 3ala4u Ha HAXOKACHUC TCOMECTPHUYCCKUX BCIUYHUH 110 06pa3uaM
UK aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJTIUTHUYCCKUC MCETOJbI IIPpH
pemieHu CTAHAAPTHBIX MATCMATUUYCCKHUX 3aa4 Ha  BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0 HpﬂMOI\/'I, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHIMBAOIHUMHUCS ITPAMBIMU

7.13

Pemarn 3ala4i Ha HAXOKIACHUC I'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM
WX aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI IIpH
peICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4d Ha BBIYHUCICHHUC YIJIOB
MCXKAY CKPCHIMBAOIMMMHUCA IPAMBIMH, MCKIY pr[MOfI N ITIIIOCKOCTBIO,
MCKAY IMJIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

Bbruucnate 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamuaa) ¢ IpUMeHeHHeM (pOpMYJl, BBIYUCISATh COOTHOIIEHUS
MEXIY IIOUIAIIMH MOBEPXHOCTEM, 00BbEMaMu 0/TOOHBIX
MHOTOTPaHHUKOB




OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

7.15
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh M INIOCKOCTh CUMMETPUU (PUTYPBI
N3Bnekatb, npeoOpa3oBbIBATE M HMHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 IPOCTPAHCTBEHHBIX T'C€OMETPHYECKUX (UTypax, MPEACTaBICHHYIO Ha
4epTEeKaAX U PUCYHKAX
[TpuMeHsTh reomeTpudeckue (axKThl A PEIIEHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, NPEAIIONIAralluX HECKOJIbKO IIaroB pELICHMs, €CIU YCIOBUSA
IPUMEHEHHUs 3aJJaHbl B IBHOH opme
718 [IpuMeHATh DpPOCTEHIINME MPOTrPAMMHBIE CPEACTBA M DIEKTPOHHO-
) KOMMYHMKAIIMOHHBIE CUCTEMBI IPU PEILICHUU CTEPEOMETPUUECKHX 3a]a4
719 IIpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
] JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3AKOHOB T€OMETPUHU B HCKYCCTBE
ITpyMeHATh NOTy4YCHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC
CUTYallUu U IPUMEHATH U3yUEHHbIE MIOHATHUS B IIPOLIECCE [TOMCKA PEIICHUS
MaTeMaTH4ecKu  CcOpMyJIMpPOBAaHHONH  MpOOJIEMBl,  MOJEIUPOBAThH
7.20 pealibHble CUTYyallud Ha SI3bIKE N'€OMETPHUH, UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM F'€OMETPUYECKUX IOHATUH U TEOPEM, allliapara
anreOppl, pelmaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXKICHHEM
IE€OMETPUYECKUX BEJINYUH
11 KJIIACC
Kon .
DOBEDSIEMOLD IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
poBep o0pa3oBaTe/IbHOM NPOrpaMMBbl CPpeHero 001ero oopa3oBaHus
pe3yJbTara
6 ["'eomeTpus
OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs TOBEPXHOCTb, 00pa3yrolIue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, LWIMHIApP, KOHMYECKas IOBEPXHOCTb,
) oOpa3yromue  KOHHUYECKOM  TOBEPXHOCTH, KOHYC, cepuueckas
IIOBEPXHOCTH
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHsI TEJI BPALLICHHSI
6.4 KnaccugunupoBars B3aMMHOE pacloIokeHHe Cephl U IIIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIApOBOM CIIOM, OCHOBaHME IIAPOBOTO CIJIOS, BHICOTA
L1apOBOTO CJI05, NIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOLIA[M TOBEPXHOCTEW TeNl BpalleHus,
) T€OMETPUUYECKUX TeJl C MPUMEHEHUEM (opMyIT
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIHMCAHHBIL B cdepy H
6.7 ONUCAHHBIN 0KOJIO cepsl, chepa, BMMCaHHAST B MHOTOTPAHHUK HIIU TEJIO
BpallleHus
6.8 BbrancnsTe COOTHOIIEHUS MEX Y IUIOUIAIIMU IIOBEPXHOCTEHN M 00bEMaMuU
] 0JJOOHBIX TeJ
6.9 N300paxkaTh u3ydaeMble (UTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX

YepTEIKHBIX THCTPYMEHTOB




6.10

BbIONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB IIPOCTBIX
00bEMHBIX (QUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUYCHHS Tel
BpalleHUs

6.11

W3BnekaTb, MHTEPIPETHPOBATH M MPEOOpPa3OBbIBaTH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, NPeCTaBICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpumeHsTh TeoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEINONaraloliiX HECKOJIbKO IIAroB pELICHUs, €CIU YCIOBUSA
pUMEHEHHS 33J]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHSITB HeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BBIYHUTAHUA BCKTOpOB nu
YMHOXKEHHUSI BEKTOpPAa Ha YHUCIIO, OOBSICHSITh, KAKUMH CBONCTBAMH OHHU
o0azaroT

6.15

[TprMeHsITh IpaBUIIO NapajuIeIeNNIe]a IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMU: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA,
Yroa MEXAY BEKTOpPAMM, CKaJIsPHOE IPOM3BEICHHE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAaHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U MNMPOHU3BCACHHUC BCKTOpAa HA YHUCIIO, YI'OJ
MCKAY BCKTOpaMu, CKAJIAPHOC MPOU3BCACHUC, PACKIAAbIBATL BEKTOP IO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaAM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUECM B ,Z[CK&pTOBOfI CUCTCMC KOOPpAMWHAT

6.19

Pematsn HpOCTGﬁIHHC TCOMCTPHUUCCKUC 3a/1a4d HAa IPUMCHCHUC BCKTOPHO-
KOOPJAWHATHOI'O METOJda

6.20

Pemrats 3agadyd Ha J0Kas3aTCJIbCTBO MAaTCMaTH4YCCKHX OTHOIICHUU U
HaxXOXJACHUC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM HJIN aJIrOpuTMaM,
MMPpUMCHAA HN3BECTHBIC METOBI npu peICHNN CTaHJAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

HpI/IMeHHTL HpOCTeI\/'IH_II/Ie IIporpaMMHBIC CPEACTBA W SBJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a/1a4

6.22

[IpuBOAUTE MpHUMEPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHATH MOTyYeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIM3UPOBATh pealibHbIe
CUTYallUu U IPUMEHATh U3y4EHHBIE TIOHATHS B IPOIIECCE TOMCKA PELICHUS
MaTeMaTHYecKd  CQOpPMYJIMPOBAHHONW  MpoOIEMbl,  MOJECIUPOBATH
peasibHble CUTYyallUd Ha $3bIKE T'€OMETpPUHU, HCCIEN0BaTh MOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM F€OMETPUUECKUX ITOHATHI U TEOPEM, armapara
anreOphl, pemaTrh MPaKTUYECKHE 3a/ladd, CBA3aHHBIE C HaXO0XKJIEHUEM
TE€OMETPUUECKUX BEJINUUH




10 KJIACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OCHOBHBIE TTOHSATHUS CTEPCOMECTPHHU. Tqua, InpsAMasd, IIJIOCKOCTb, IIPOCTPAHCTBO.
Ilonsarue 06 aKCMOMATHYCCKOM MOCTPOCHUHU CTCPCOMCTPUN: AKCHUOMBI CTCPECOMCTPHUU
n CJIICACTBHUA U3 HUX

7.2

B3anMHOe pacnonoxkeHue OpsAMBIX B [POCTPAHCTBE:  IEPECEKAIOIIMECH,
MapajuiedbHble M CKpelMBaroumecs npsMbie. llapamienbHOCTs NOPSMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: MapajUIesbHbIE IMpsIMbIE B  MPOCTPAHCTBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC
COHANpABJICHHBIMA CTOPOHAaMH, YIOJ MEXIy HpsSMBIMH B IPOCTPAHCTBE.
[TapayienpHOCTB IIJIOCKOCTEN: NapajllebHbIE IUNIOCKOCTH, CBOMCTBA MapaljIebHbIX
wiockocteil. [Ipocreiime nmpocTpaHCcTBEHHBbIE (UTYPBl Ha IJIOCKOCTH: TETpadJp,
Ky0, napajuieJienune1, HOCTPOCHHUE CEUeHU I

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHIUKYILSIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, IPSIMBbIE NIapajuICIbHbIE U NEPIEHANKYJIAPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSAMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMON U INIOCKOCTBIO, ABYIPaHHBIN
YTOJ1, JMHEMHBIN YroJl IBYIpaHHOrO yriia. [leprieHiuKyisp u HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 IIIOCKOCTH, IPOEKIMs (PUTYphI HA
IJIOCKOCTB. [IeprIeHIMKyYIApHOCTD IIJIOCKOCTEN: PU3HAK NEPIEHANKYIIAPHOCTH IBYX
mockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

IlonsiTie MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAaHHUKA, BBIIYKIbIE H
HEBBINYKJIbIE MHOTIOIDAaHHUKM, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroiabHbINA Mapasiesenumne]
u ero coiictea. [Iupamuaa: n-yronpHas nupaMuja, TpaHd U OCHOBaHME IMUPaMUIBL,
OO0KOBas M IOJIHA MOBEPXHOCTh NMHUPAMUAbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUIIBHBIE MHOTOIpDAaHHUKH: IOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, IpaBUbHAs NpU3Ma M MpaBUIbHAs NHpaMuia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMUa U NPaBUIbHBIN TeTpa’ap, kyO. IlpeacraBienue
O IPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKa’ap M ukocadapyrue CeueHus
IIPU3MBbl ¥ TUPAMHUBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJeMEeHThI CUMMCTpPUU B nmupaMuaax, napamicjicnmicaax, IMPpaBUJIIbHBIX
MHOT'OI'paHHUKAaxX

7.6

Bbluuciienue 31eMEeHTOB MHOTOrpaHHMKOB: pEOpa, nuaroHanu, yriasl. Ilnomans
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/lb
OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IMPABHJIBHOM NHUPAMHUABI, TEOpeMa O IUIOAAN
yceu€HHoM nupamuabl. [lonstue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

7.7

[Tono6ubIe Tena B npoctpancTBe. COOTHOLIEHUS MKy IUIOMIAASIMHI TTOBEPXHOCTEH,
00BéMaMU TTIONOOHBIX TET




11 KUIIACC

Kon

IIpoBepsieMblii 3J1€MEHT COJEePKAHUS

6

I'eomerpus

6.1

HunuHaprdeckas TOBEPXHOCTh, 00pa3yroIue MWIHHAPUIECKON TTOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. LIMmuHAp: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpasyromas 1 0Ch, IJIONIab OOKOBOW M MOJIHON TOBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 0Opa3yolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW ToBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
1 OCb, IUIOMIA]Ib OOKOBOMW U MOJHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHHS U OOKOBasl MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, TIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, Iionans

cepsl

6.4

N300paxkenne Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca

6.5

KomOuHanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHHSI

6.6

[Tonstue 06 06wvéme. OcHOBHBIE CcBoMcTBa 00BEMOB Ted. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Tapajuiesienunena M cieactBus u3 He€. OO0bEM mWIMHApA,
KoHyca. O0bEM 11apa u mIomaas chepbl

6.7

[lonoGHble Tenma B mpoctpaHcTBe. COOTHOIIEHHS  MEXAY  IUIOIAASIMU
MOBEPXHOCTEH, 00bEMaMy TOJJOOHBIX Tell

6.8

Ceuenust nuiauHApa (MapajyieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS] KOHYyca
(mapajuiepbHOE OCHOBAHUIO M IPOXO/sIIee Yepe3 BEPUIMHY), CeUSHMsI L1apa

6.9

BexTop Ha mockoctT M B mpocTpaHcTBE. CII0OKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. Pa3noxkenue BeKTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemreHuwe 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NTPABUJI ACHCTBUM C BEKTOPaMU

6.10

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATaXx. YTroil MeExIy BekTopamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIUKCIEHNE YITIOB MEXKIAY MPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOJ ITPU PELICHUH T€OMETPUYECKUX 3a7ad




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBLIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHuUs o0pa3oBaHusi

Brnanenne MeTogamMu J0Ka3aTeNbCTB, AJTOPUTMAMM DPELICHHS 3a]ad;
yMeHHe (OpMyNIUpoOBaTh W OINEPUPOBATH MHOHATHAMH: OMNpEACICHUE,
aKCHOMa, TeopeMa, CIIEICTBUE, CBOICTBO, NPH3HAK, J0Ka3aTelbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKHU; IPUMEHSTh MX; YMEHUE (OPMYIUPOBATH
00paTHOE W MPOTUBOMIOJIOKHOE YTBEPXKICHHUE, MPHUBOIAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BAaTh METOJ MaTeMaTH4ecKOW WHIYKIUH;
MNpOBOAWUTL JOKA3aTCIbHBIC PACCYXJACHUA TIpU PCIICHWMU  3ajady,

1 OLICHMBATh  JIOTHYECKYI0 TIPaBHJIBHOCTH  PACCY)KICHUH; YMEHUE
OICpHUpOBaATh MOHATUAMH: MHOXKCECTBO, IMOJMHOXCCTBO, OIICpAallMH Hal
MHO)XECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
afrmapar ajid OornmucCaHus p€ajibHbIX IMPOLCCCOB U SIBJICHUH U IIpy pCHICHUHA
3a1a4, B TOM YHCJIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OTIepPHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3iIuYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpPaIbHOE YHMCIIO, LIEJI0E YHCIIO,
CTENeHb C LEIbIM MMOKa3aTeleM, KOPpeHb HAaTypallbHON CTENEeHH, CTEIEeHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICUCTBUTEIHHBIM
nokasarenem, Jjorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOAYJIO, PallMOHAJIBLHOE YHCIIO,
UPPALIMOHATILHOE  YHUCJIO,  MHOXECTBA  HATYpPaJbHBIX,  LENbIX,
palMOHANBHBIX, JCHUCTBUTENBHBIX YHCEN, YMEHHME HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIIUI OOIIMI JeTUTeNh U HauMEHBIIee
ob1iee kpaTHoe, airoput™ EBKIIMIa mpu pelieHnn 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TMO3UWLHMOHHBIMU  CHUCTEMaMM  CUMCICHHUS; yMEHHUE
BBITIOJIHSITh BBIYHMCIICHHE 3HAYEHUW U MPeoOpa3oBaHUsI BBIPAKEHHUH CO
2 CTeNeHsIMH U JorapudmMamu, mpeoOpa3oBaHus IPOOHO-pAIIMOHATBHBIX
BBIPOKEHHI; yMEHHE OMEPUPOBATH TMOHATUSIMH: TMOCIIEI0BATEIHLHOCTD,
apudmeTHyecKas mporpeccusi, reoMeTprudeckas mporpeccus, 06CKOHEUHO
yObIBaroIasi  TeOMETpUYecKas  MPOTPECcCUsi; yMEHHUE  3aJ]1aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, hopma
3aMmiCcH KOMITJIEKCHBIX Yncel (TeoMeTpruYecKas, TPUTOHOMETPUIEeCKas U
anreOpandeckas); yMEThb MPOU3BOAWTH apuUPMETHUECKUe ACUCTBHUS C
KOMIUIEKCHBIMH ~ YWCJIAMH; TIPUBOJUTH TPUMEPHI  HCITOJH30BAHUS
KOMILIEKCHBIX YHUCEN; ONEpPUpPOBATh MOHATUSAMHU: MaTtpuua 2X2 u 3x3,
OTIPEICTTUTETh MATPUIIBI, TEOMETPUIECKUN CMBICI OMIPEACITUTEIS

YMeHue onepupoBaTh INOHATUSAMHU: palMOHAIbHBIC, UPPALMOHAIBHBIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
3 YpaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHUNW U HEPABEHCTB, PaBHOCUJIBHOCTb




YPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellarb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peEIIAThH
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIApaMeTpOM; IPHUMEHSTh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIACTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (PYHKIIMU, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
¢yHKInyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlee ¥ HAaUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPEephIBHAS (PYHKIHS, aCHMITOTHI rpaduKa
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPUUECKUI U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACIEHHBIHN
MHTETpal; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YHKIUU; yMEHHE
BBIYHCIIATH MPOM3BOJHBIE CYMMBI, IPOM3BEICHHS, YacTHOTO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Trpaduky
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKLUIL;
YMEHHUE HWCIIOJIb30BaTh IMPOU3BOJHYIO JJISI HMCCIENOBAaHUS (YHKIHH,
HAaXOJUTh HAaWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUS (DYHKLIUH; CTPOUTH
rpadKu MHOTOWICHOB C MCIIOJIB30BAHUEM arlapara MaTeMaTHYECKOTO
aHaJM3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIY4IIEro
pelieHnsT B NMPHUKJIAAHBIX, B TOM YHCJE COLUAIbHO-YKOHOMUYECKUX H
du3HYecKHX 3a/a4ax; HAXOUTh TUIOUIAH U 00BEMBI (QUTYDP C TIOMOIIBIO
MHTETpajia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipo A dhepeHInaNIbHbIX YpaBHEHHH

VYMeHue omnepupoBaTh NOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
¢byHKIMs, KoMIo3unus (GyHKIHUW, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpPHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TMOKaszaTesnbHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTh Tpa@UKU H3YyYEHHBIX (YHKIMH, BBINOIHITH MPEOOpa3oBaHUs
rpaduKoB (PYHKIMH, HCHOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHUH 3ajad U3 IpYTHX y4eOHBIX NMPEAMETOB U
3ajjau U3 peaslbHOM >KM3HU; BBIpaXaTh (OPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUINN 1715 pelIeHus]
YpaBHEHMI, HEpaBeHCTB M 3ajad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HBIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Ja4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHCTEMBI IO YCJIOBHUIO 33JayM, UCCIEN0BaTh IOJIYYEHHOE DPELICHHE U
OLIEHUBATh MPABIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTYyallUM Ha S3bIKE MAaTeMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHCTEMBbl 110 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIIM C HUCIOJNb30BAaHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBath MOHATUSAMU: CpefHee apudmeTnueckoe, MeInaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHUE U3BIIEKAaTh, HHTEPIPETUPOBATH
nH(opMaIrio, TPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
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OTPaXKaIOIIYIO0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBJICHUHN; TPEICTABIIATD
uHpOpMaIMi0O ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadUUIecKuX
METOJIOB M DJICKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOJIIOJIEHUsI C T[IOMOIIBIO JAMAarpaMM pacCeUBaHUS U JIMHEHHOU
perpeccun

YMeHue onepupoBaTh MOHATHUSMM: CIYyYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyecKuX METO/OB; MPUMEHSThH
(GOpMYITBI CIIOKEHUST U YMHOXKEHHUSI BEPOSATHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MNOHATUSIMM: CllydyailHasi BeJNMYMHA, pacHpelesieHne BEpOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJAAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4ailHOH BEJIMYMHBI, (QYHKIHH PpACHpPENENICHUs U IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpeleIeHu Ui
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEIOBAaHUMN; YMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONIEPUPOBATH MOHATUSMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHW, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUS sl pEIICHUS 3a]1aY;
OIICHHBATH BEPOSATHOCTH  PCEAIBHBIX  COOBITHUH; COCTaBIISITh
BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH OTYyYEHHBINA PE3yabTaT

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKUH Yroi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YroJ, CKpEIIMBAIOLIMECS TNpSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPH
pellleHnN 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H
BEJIMYMH, PELIaTh CBS3aHHBIE C HUMH ITPAKTUYECKHE 3aJauu

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIBHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenurnen, npusMa, nupamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPAMUJbI, MPU3MBI, KOHYyCa, IWIMHApPA, 00BbEM KyoOa,
IPSIMOYTOJIBHOTO TapajuIeeNuIena, NUpaMUabl, MPU3MBbI, LWIMHIpA,
KOHYyca, 1Iapa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCa U IWIMHIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepbl, IWINHAPA, KOHyca; YMEHHE CTPOUTh CEUeHHE
MHOT'OI'paHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
(bopMynupoBaTh ONpeAeIeHUs U3ydaeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX reOMETPUUYECKUX (PHUTyp, 0OOCHOBBIBATH WM




OmpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuio ¢Guryp mno
pasIMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE
IIOCTPOEHHUS
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YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajieNIbHbl NEPeHOC, CUMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJAOOMs, NOAOOHbIE (UIYpBI; yMEHHE
pacrio3HaBaTh paBHbIe U MOJOOHBIE (UIYpBl, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXHMTEKType; HCIOJIb30BAaTh I'€OMETPHUYECKUE OTHOIICHHUS
IPU PEeLLICHUH 3a]1a4; HAXOAUTh F€OMETPUYECKUE BeIMYHMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 pEaJbHOM KM3HM; YMEHHE BBIUUCIATh N€OMETPUYECKHE BEIUYHHBI
(MHa, yrous, IUIOIAAb, OOBEM, IJIOMIAAL MOBEPXHOCTH), MCIOIB3YS
U3ydeHHbIE (POPMYJIBI U METOABI, B TOM YHCIE: IUIOIA/]b TOBEPXHOCTH
UpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIpA, IIomanas chepbl; 00béM Kyoa,
HOpsSMOYTOJIbHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MbIL, MIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJIUTh OTHOIICHNE 00BbEMOB OIOOHBIX QHUTYP
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YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa HA YKCIO, Pa3lIOKEHUE BEKTOpa 1Mo Oas3ucy,
CKaJsipHOE MPOM3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXIY
BEKTOpAMHU; YMEHHUE UCIIOIb30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO/
JUISL pelIeHHs TeOMETPUYECKHX 3alad M 3adad APYTUx y4eOHbIX
MIPEAMETOB
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YMenue BbIOMpATh TMOAXOMAMIMKA METOA JJIsi  pelIeHUs 3a1a4H;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUN; YMEHHE paclo3HaBaTb
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAUTH
IIPUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU
MaTEeMaTU4YeCKON HayKu




INEPEYEHD DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMBbBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
1 Uucna v BBIYUCIECHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eJIMMOCTH LEIbIX YUCEeT
10 Pannonaneupie uncina. OOBIKHOBEHHBIE M JECSATHUYHBIE JApOOH, MPOLEHTHI,
' 0eCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaATypaJIbHOU cTerneHu. JlelcTBUs ¢ apuMETHIECKUMH
KOPHSIMHU HAaTypaJIbHOU CTEEHH
14 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa CTENEHU
15 CuHyCc, KOCHHYC M TaHT€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecsTuyHble U HATYpaIbHbIE JOTapu(pMBbI
JeiicTButenbHble 4uCiia. ApuMeTHUECKHE ONepalnuud C JACHCTBUTEIbHBIMU
1.7 yucnamu. [lpubmmkéHHble BBIUKCICHMS, MpaBWiIa OKPYIJVICHUS, NPUKHAKA H
OIICHKA PE3yJIbTaTa BHIYMCICHHI
1.8 [IpeoOpa3oBaHue BEIpaKESHUI
1.9 KommiekcHbie yncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenble 1 TpOOHO-pallMOHATbHBIEC YPABHEHHS
2.2 HppaumonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHUS
24 [TokazarenbHble U TIoTapuMUUIECKIE YPAaBHEHUS
2.5 [lenpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBRA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [TokazaTenpHbIC U JOrapu(MHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
29 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUHN. ONpeAeanTeNIb MaTPHILIbI
3 OyHKIMH U TpapUKH
3] OyHk1us, crocodsl 3ananus GyHkuuu. I'paduk ¢yHkuuu. BzaumHO oOparHbIe
dbyakuun. Yetabie 1 Heu€THBIe QyHKIMU. [leprnoanyeckue GyHkimu
OO6mactp ompeaeneHuss U MHOXECTBO 3HaueHuW ¢GyHkumn. Hymu Qyskum.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (QyHKIMU. HanOosbpiiee u HauMeHBIIIEE 3HAYEHUE
(YHKITUN Ha IPOMEKYTKE
33 Crenennasi GyHKIHMS C HaTypaJbHBIM M ILIEeTbIM TMOKaszareneMm. EE cBolicTBa u
rpaduk. CBoicTBa U TpadUK KOPHS 1-0M CTETICHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, X CBOMCTBA U TpadUKH
36 Touku pa3peiBa. AcumnTorel rpadukoB ¢yHkui. CBoiicTBa (QyHKIHIA,

HEIPEPBIBHBIX HA OTPE3KE




3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpruueckas mporpeccuu. @opmyiia CJI0KHBIX TPOIIEHTOB
4 Havana maremaTH4ecKkoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpumeHeHre TPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxxaeHne HauOobIIero 1 HAaMMEHbIIETo 3HAaYeHUs (QYHKIIMU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MaTErpan
5 MHoOXecTBa U JIOTHKA
5.1 MHokecTBO, onepanuu HaJ MHOXKecTBaMu. [{uarpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema u TOBEpXHOCTH BPAICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Maremaruka. ['eomerpus, 10 knacc/ Mepansak A.I'., Homuposckutii JI.A., ITonskos B.M.;
non penakuueil ITomonmsckoro B.E., O0mecTBo ¢ OorpaHU4eHHONW OTBETCTBEHHOCTHIO
M3narensckuit nentp «BEHTAHATI'PA®y; Axmuoneprnoe obmectBo «M3aaTenbcTBO
«IIpocsemenune»

2. Maremaruka. ['eomerpus, 11 knacc/ Mepansak A.I'., Homuposckuii I.A., ITonskos B.M.;
non penakuueil ITomomsckoro B.E., O0mecTBo ¢ OorpaHM4eHHONW OTBETCTBEHHOCTHIO
M3narensckuii nentp «BEHTAHATPA®»; AkimonepHoe obmectBo «M31aTenbcTBO
«IIpocseenune»

METOAUYECKHUE MATEPUAJIBI [UIS1 YUUTEJISA
1. Maremaruka: anredpa ¥ Hayajia MaTeMaTHYECKOT0 aHan3a, reomeTpus. [ eomerpusi.
Yrinybnennsiit ypoenb: 10-11 kiacc: metoguueckoe nocooue / E. B. byuko, A. T'.
Mepznsik, B. b., [lononckuit, M. C. Sxup.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1. bubmuoreka LIOK https://m.edsoo.ru/
2. POII https://resh.edu.ru/
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