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INOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yaebnoro npenmera «I'eomerpus. YrinyOneHHbII ypoBeHb» pa3paboTaHa C
yuéToM paboueil mporpaMMbl BOCIIUTAHUS B YaCTH JOCTIKEHHS 00yJarOIIUMUCS TUIAHUPYEMBIX
JMYHOCTHBIX PE3YJIBTATOB.

Peanmmzanmss ~ yyeOHoro  mpeamera  «['eomeTrpus.  YriuyOsneHHBIH  YpOBEHB»
npeaycMaTpuBaeT MPUMEHEHHE 3JICKTPOHHOTO OOYYeHUs; AMCTAHIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, B TOM 4HCIE NpPU TNPOBEICHHH Y4YeOHBIX 3aHATHUH, NPAKTUYECKUX padoT,
NPOMEXYTOUHOH aTTEeCTallld, TEKYIIEro KOHTPOJS YCIIEBA€MOCTH M HWTOTOBOM aTTeCTalluu
oOyuaromuxcs. [Ipy 5TOM HCHONB3YIOTCSA TOCYIApCTBEHHbIE HH(OPMAIIMOHHBIE CHCTEMBI,
CO371aBaeMble, MOJICPHU3UPYEMbIE U SKCIUTyaTHPYEMbIE JUIS peann3alin o0meo0pa3oBaTebHbIX
IPOTPaMM.

['eomerpus sBNsiETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEr0 OOIIEro
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3YUECHHUS AUCLHUIUIMH €CTECTBEHHO-HAyYHOU
HAlpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukia. Ilockosbky soruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3YYCHHH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB T'€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUM LENOYKHU JIOTMUECKUX YTBEP)KIEHUH IpU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIMOJIb3YIOTCS TIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenb ocBoeHMsl mporpaMmMbl yueOHOro Kypca «I'eoMmeTpusi» Ha YriiyOJE€HHOM YpOBHE —
pasBUTHE WHIMBHyalIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl MpPU H3YYEHUH TEeOMETpUH, Kak
coCTaBJIsAIOLIeH mpeaMeTHON obOnactu «MaremaTnka W MHQOpPMaTHKa» depe3 obecreueHue
BO3MOXXHOCTH NMPHOOPETEHUSI U HCMOJIb30BaHUS Oojiee INyOOKHX T€OMETPUYECKMX 3HAHUN U
JNeiCcTBUH, CHelU(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX Ul YCHEIIHOTO MpPO(PEeCCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUN Ha YTIyOJIEHHOM YPOBHE, paCIIUPSIFOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCS:

paclIupeHre NpPeACTaBICHHs O TeOMETPUM KaK 4YacThU MHUPOBOH KYyJIbTYphl H
(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTeMaTUYeCKUX MOJENSAX, TIO3BOJSIOUIMX ONHCHIBATh M H3y4yaThb pas3Hble SBICHUS
OKpY’KaloIIero MMpa, 3HaHHE MOHATHUHHOrO amnmapara 1o pasgeny «Crepeomerpus» ydeOHOro
Kypca F€OMEeTpHH;

¢dbopmHpoBaHHE YMEHHsI BIIaJIeTh OCHOBHBIMU MOHATUSMHU O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMyl MU yYMEHHE UX NMPUMEHSThb, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJApTHBIE CIOCOOBI PELIEHUS 3a1ay;

dopmMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHpE
MHOT'OTPaHHHMKH U Te€Ja BPAIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBaHHE  TOHUMAaHHUS  BO3MOKHOCTM  AaKCHOMAaTHYECKOrO0  TOCTPOEHUs
MaTeMaTHYeCKUX TeopHuil, (opMUpOBaHHE MOHMMAHHs POJM AKCHOMATUKHM IIPH INPOBEIECHUU
pacCyKICHUN;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JIOKA3aTEeIbCTB W AJITOPUTMOB pEIICHHUS,
YMEHUS MX MPUMEHATb, IPOBOJUTH [OKa3aTelIbHbIE pPACCYKACHUA B XOJE pELICHMS
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C NPAKTUYECKUM CoOJepXaHueM, (OpMHUpOBaHUE
NpEICTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TMPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMATUKH B IIPOBEJEHUM JI€AYKTUBHBIX PACCYXICHU;



pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyyaromuxcs, I03HAaBAaTEIbHOW AKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHUM, KPUTUYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHUs
pacro3HaBaTh MPOSIBICHUS TI'E€OMETPHUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEANbHBIX KU3HEHHBIX CUTYAlUsX W MPU U3YUYEHUHU JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAbHbIX CUTyallui, HCCIEI0BaHUSA
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAIH ITOJTYYSHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIEpKATEIbHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH IMOHATHIMI,
pelieBaHTHBIMH T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepKATeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHHUH
pacopenensercs HE TOJbKO II0 COAEPXKATEIbHBIM JIMHUSAM, HO W 10 TrojaM OOYyYEHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIONIEE MPEIAMETHBIM  pe3yiabTaTaM  OCBOCHHS
OenepanibHO paboueil MPorpaMMebl, pacipeneiaEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIAAIBHBIM BOIPOCaM OOYydJarolIrecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAaHHA BKIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPHYECKHX
MIPEACTABICHUN 00YJarOMUXCsl, pacIupssi U yriiyosisisi €€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon k 3y4eHHUIO F€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3matk ycnmoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS WHIAWBHYyaTbHBIX
o0pa3oBaTeNbHBIX @porpammMm, o0OecleuuTh yriayOJd€HHOEe M3ydyeHUEe TeOMETPUH  Kak
COCTaBJISIIONIEH yueOHOTO TIpeameTa «MaTeMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas NMPEeMCTBEHHOCTh MEXAY OOIMIMM M HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wu3ydenne ydeOHOrO Kypca «I'eomerpusi» Ha yriyOJ€HHOM ypoBHE oTBomauTcs 204
yaca: B 10 knacce — 102 yvaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Heeno).

Pabouas nporpamMa no maremMaTuke pa3padoTaHa Ha OCHOBe:

dI'OC OO0 ot 31.05.2021 Ne 287

3akoHa P® «O6 o6pazoBanuu B PO» Ne 273-D3 ot 29.12.2012

®denepalibHOI 00pa30BaTEILHOM MTPOrPAMMBI OCHOBHOTO 0011eT0 0OpasoBanus Ne 370 ot
18.05.2023.

®denepanbHbIA TepeYeHb yYeOHNKOB, pEKOMEHIOBAHHBIX (JOMYIICHHBIX ) K HCIOJIB30BAHUIO B
o0pa3oBaTebHOM IpoIiecce

['uruennueckue TpeOOBaHUS K YCIOBUSAM 00yUYEHUS B 00II€00pa30BaTEIBHBIX YUPEKIACHHUIX.
CanurapHo- sanugemuonorndyeckue npasuia CanlluH.

Ycraa MBOY rumnazus Nel r. [Tonsipubie 3opu.

OcnoBHoro o0pa3osarenbHas nporpamma MBOY rumuaszus Nel r. Ionsipusie 3opu.
[Tonoxenus o padoueit mporpamme MBOY rumuazust Nel r. [Tonspasie 3opwu.

VYuebnoro miiana MBOY rumnasus Nel r. Ionspusie 3opu.






COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, npsimasi, III0CKOCTh, pocTpaHcTBO. IloHATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
IPSAMBIX, APAUICIBHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIYy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEH: NMapajuleabHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IMAPAUICIBHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JBYIpPaHHOrO yria. TpéxrpaHHbli M MHOrOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJibHAs MUPaMUJa U MPAaBHIbHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOAECKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MUPAMUJIBIL, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBL.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoKEHUMH BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miIockocTu. Pa3BépTka nmnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHune 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOJAbl IMOCTPOEHUS] CEYEHUH: METOJ CIIEJIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUU. Buabl NBM)KEHMIl: MapalieNbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TpakIaHCKOro OOIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapoaa, cHOpMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCTIMTAHUE!

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHUE 3HAHHS B MHTEpEcax 37J0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIEHOCTHIO,

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHWE BIHUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW IS pelleHus 3ajad B 00JaCTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKH W OOIIECTBEHHOW NPAaKTUKW, MOHWMAaHHE MAaTEMaTHYeCKOW HAyKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHUH MEeXAY MOHATUAMH, (OpPMyIUpOBaTH ONpEAENCHUs MOHATHM,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KI€HHS U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUNM HHCTPYMEHT MO3HAHUSL, GOPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0JZle 00CYXIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsI Pe3ysibTaToOB JESATENIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeieNsiTh BHABI padOT, IOrOBapUBATHCS, OOCYKIaTh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHUCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonity 10 kjacca oOyyaromuiics HAyqIUTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPHH IIPH PELICHUH 33/1a4 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacmo3HaBaTh OCHOBHBIE BHABI MHOTOTPaHHUKOB (IIpH3Ma, MUpPaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINIOJIHATH HapajuIeIbHOE, IIEHTPAIbHOE 1 OPTOTOHAIBHOE MPOSKTHPOBaHKUEe (HUTyp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHM3Y;

BBIUUCIIATh  TUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, IHPaMUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSIMHU, COOTBETCTBYIONMMH BEKTOPaM M KOOpAMHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSATH MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIeKaTh,  NpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTH  HMHMOpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha YepTeXax u
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha SI3bIKE TEOMETPUH, MCCIEOBATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
TeOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiat MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPE/ICTABICHUS 00 OCHOBHBIX ATalax pPa3BUTHS TEOMETPUM KaK COCTaBHOM
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTC:



CBOOOJHO OTEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C IIWJIMHJIPUYECKON, KOHHYECKON 1
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJIaMHU BPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOIPAaHHUKOB W TeJl BpalleHus, oObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C KOMOWHALMSMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M OMHMCAHHBIN OKOJIO C(hephl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalK HaJ BEKTOPaAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHHH,

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBHITIOJHATh M300pakeHHsT MHOTOTPAHHUKOB M TEN BpaIlleHUS NPHU MapalljieIbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PSIMOM, TIpeoOpa3oBaHus 110100,

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYISIPHO OCH), CEUeHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHHUS CEUEHUH: METOJ CJIEeIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuyecKkue (akThl Ui pEIIeHUs CTepeOMETPHUYECKHX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HEeSIBHOU (hopme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAITOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUYCHHBIC 3HAHUA HaA T[MPAKTUKE. CpPAaBHUBATb, AHAJIWU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIOJIb30BaHUEM T€OMETPUUYECKUX IOHATHI M TEOpeM, armapara anreOpsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoangecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U TeM OcHOBHBIE BUBI
Konrpoubnbie IIpakTHyeckue

JeTeJIbHOCTH.

n/n NPOrpamMMmsbl Bcero
padoTshI padoThI

Ilepeuucnars
OCHOBHBIE (PUTYPHI B
IPOCTPaHCTBE (TOUKA,
npsimMasi, I0CKOCTh),
(hopMyIIMpOBaTh TPH
aKCHOMBI 00 UX
B3aUMHOM
pAacIoNOKEHUH U
WITIOCTPUPOBATh 3TH
aAKCUOMBI ITPUMEpaMU
13 OKpYKarouen
BBenenwne B crepeoMeTpuio 23 1 00CTaHOBKH.
dopMynHupoBaTh U
JIOKa3bIBaTh TEOPEMY
0 IJIOCKOCTH,
MPOXOIAILLEH uepes
OpsSMYIO U He
JIEXKAIYI0 Ha HEU
TOUKY, U TEOPEMY O
IIJIOCKOCTH,
MPOXOJIAIIEH yepe3
JIBE NepeCceKaroecs

IIpsIMBIE.




B3anMHOe pacnonokeHue npsMbIx B
MIPOCTPAHCTBE

dopmMupoOBaTh
olpezeeHue
NapaJuIeIbHBIX IPSMBIX
B IIPOCTPAHCTBE,
(dbopmyaMpoBaTh u
JI0OKa3bIBaTb TEOPEMBI O

napauieIbHbIX

MPSMBIX; OOBSACHATD,
KaKue BO3MO>KHEI
ciyvyau B3aMMHOT'O

PaCIOIOKEHHS TPSIMOM
u TUIOCKOCTH B
IPOCTPAHCTBE, u
IPUBOJINTH
WITIOCTPUPYIOIINE
pUMEpPbI u3
OKpYy Karoleun
00CTaHOBKW,
(dbopmynaMpoBaTh
oTpeieNieHue
napauIeIbHOCTH
OpsMOM M TIOCKOCTH,
(dhopMynrpoBath "
JIOKa3bIBATh
YTBEPKICHHS 0
napauieIbHOCTH
OpsIMOM U IUIOCKOCTH
(cBolicTBa W TpPHU3HAK);
pemlaTh  3agayd  Ha
BBIYHCIICHUEC u




JIOKa3aTeIIbCTBO,
CBSI3aHHBIC co
B3aHMHBIM
PacroJIoKEHUEM
IPSIMBIX M IIOCKOCTEH.

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

dopmMHpOBaTH
olnpezeneHue
napaIebHBIX
IPSMBIX B
IPOCTPAHCTBE,
(dbopMynHMpoOBaTh U
JIOKa3bIBaTh TEOPEMBI
0 MapajIeNbHbIX
MPSIMBIX; OOBSICHSATD,
KaKhe BO3MO>KHBI
CJIy4au B3aMHOIO
pacrnosoKeHus
OPSMOM U TIIOCKOCTH
B IIPOCTPAHCTBE, U
IPUBOIUTH
WITIOCTPUPYIOIINE
MIpUMEPHI U3

OKpYy Karoleun
00CTaHOBKH;
(dhopmynupoBathb
olpeieNieHue
napasienbHOCTH
IIPSIMOM U INIOCKOCTH,
(dhopMynHpOBaTh U




JIOKa3bIBaTh
YTBEPKACHUS O
napauieIbHOCTH
OpsIMOM U TNTIOCKOCTH
(cBO¥CTBA M IPU3HAK);
peniaTh 3a1a4u Ha
BBIUMCIICHHE U
J0Ka3aTeJIbCTBO,
CBSI3aHHBIC CO
B3aMMHBIM
pacronokKeHHEM
OPSIMBIX U
MIJIOCKOCTEH.

[lepneHUKyYISIPHOCTB MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

25

DopMynMpoBaThH
OIIpeIeNIeHUE
NEPIEHIUKYJIPHBIX
IPSIMBIX B
IIPOCTPAHCTBE;
(dbopmynarpoBaTh "
JOKa3bIBaTh JIEMMY O
MEePIEeHIUKYISIPHOCTH
JIBYX TPSIMBIX TpETbeU
MIPSIMOM;
(dbopmynarpoBaTh
OIpElEIICHUE IPSIMOH,
NEPNEHIUKYIAPHOH K
IUIOCKOCTH, u
IIPUBOJIUTH
WJLTIOCTPUPYIOILHE
IIPUMEPBI u3




OKpYy’Karolen
00CTaHOBKHU,;
(dbopmynrpoBaTh u
JIOKa3bIBaTh  TEOPEMBI
(npsimyro U 00paTHYIO)

(0] CBSA3HU
napaaieIbHOCTH
IPSMBIX 58 ux

HEPIEHIUKYIAPHOCTH K
IUIOCKOCTH,  TEOpEMY,
BBIPA)KAIOLIYIO TMPU3HAK
HNEepHEeHIUKYISIPHOCTH
OpsSMOM U MJIOCKOCTH, U
TEOpEMY 0
CYIIECTBOBAaHUU "
€IMHCTBEHHOCTH
IpsIMOM,  ITPOXOMSIIEH
yepe3 JaHHYI0 TOYKY U
NEPNEHIUKYIIPHOH K

JTaHHOHU MJIOCKOCTH;
pemarb  3aJadyd = Ha
BBIYKCIICHUE u
JIOKa3aTeIIbCTBO,
CBSI3aHHBIE c
MEePIEHANKYISIPHOCTHIO

MPSIMOM U TUIOCKOCTH

VYTIIIBl U pacCTOSHUS

16

OOBSACHUTH, YTO TaKOE
NEPIICHIUKYIISP u
HaKJIOHHAs K




IIJIOCKOCTH, 4TO
Ha3bIBACTCS IPOEKLHUEH
HaKJIOHHOM, 49TO
Ha3bIBACTCS
pacCTOSTHUEM: OT TOYKH
0 IIJIOCKOCTH, MEXAY
napajulesIbHbIMU
IJIOCKOCTAMU,  MEXAY
rapajuleIbHbIMU
IPSIMOM U INIOCKOCTBIO,
MEXIY
CKpELIUBAIOIIMMUCS
IIPSAMBIMU;
(dbopmyaHrpoBaTh u
JIOKa3bIBaThb TEOPEMY O
TpEX MNEpHEHAUKYIIpax
U IPUMEHATH €€ IIpU
pelLIeHun 3aj1ady;
OOBSICHATh, YTO TaKoe

OpTOTrOHAJIbHAs
POEKITHS TOYKH
(purypsr) Ha
TTOCKOCTb, u
JIOKa3bIBaTh, 9TO

MPOEKIHUEH MNpsAMON Ha
IIJIOCKOCTB, HE
NEPNEHIUKYISAPHYI0 K
3TON MPAMOH, SABIIAETCA
npsiMasi; O0ObSICHATh, YTO
Ha3bIBACTCS YIII0M




MEXIy  HOpsIMOM U
IJIOCKOCTBIO W KaKUM
CBOICTBOM OH
obnagaeM; OOBSICHATH,
YTO TaKOE€ ICHTpaJIbHAS
POEKIIUS TOYKHU
(urypsl) Ha TUIOCKOCTH

MHororpanHuku

OOBACHATD, KaKast
¢urypa Ha3bIBaeTCS
MHOTOI'PAaHHUKOM U KaK
Ha3bIBAIOTCS €r0
AJIEMEHTBI, KAaKOH
MHOTOTPaHHUK
Ha3bIBACTCS BBIYKJIIBIM,
MPUBOAUTH MPUMEPHI
MHOTOTPaHHUKOB;
O00BACHATH, YTO TAKOE
F€OMETPUYECKOE TEIIO;
bopmMynupoBaTh U
JIOKa3bIBaTh TEOPEMY
Diinepa A1 BBITYKIIBIX
MHOTOTPaHHUKOB;
O0OBICHATH, KAKOH
MHOTOTPaHHUK
Ha3bIBACTCS MPU3MOHN U
KaK Ha3bIBAIOTCS €€
2JIEMEHTBI, KaKas
MpU3Ma Ha3bIBACTCS
MPSAMOM, HAKJIOHHOM,




IIPaBUJILHOM,
n300pakaTh NPU3MbI Ha
PHUCYHKE; OOBSACHSATD,
YTO Ha3bIBACTCS
IUIOILAAbIO TTOJTHOM
(OOKOBOI1) MOBEPXHOCTH
IPU3MBI, U IOKa3bIBaTh
TEOpEMY O IIOIIATU
OOKOBOI TTOBEPXHOCTH
IIPSIMOM IIPU3MBI;
BBIBOAUTH (HOPMYILY
OpTOrOHAJILHOM
IIPOEKIUU
MHOT'OYTOJIbHUKA U
JTOKa3bIBaTh
MIPOCTPAHCTBEHHYIO
teopemy [ludaropa;
pelarth 3aa4M Ha
BBIYUCIICHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C MIPSIMOIA.

BexTops! B mpocTpaHcTBE

12

DopMynHMpoBaTH

ONIpe/IeNICHNEe BEKTODA,
ero JUTUHBI,
KOJUTHHEAPHBIX u
PaBHBIX BEKTOPOB,
NPUBOJUTH  TIPHMEPHI
(U3NYECKUX BEKTOPHBIX




BCJIMYHH

OOBICHUTB, Kak
BBOJATCS IECUCTBUS
CIOXKEHUS  BEKTOPOB,
BBIYMTAHUSI BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha
YHCIIO, KaKuM
CBOMCTBaMM OHH
00J1a1al0T, YTO TAaKoe
MPaBUJIO TPEYTOJIbHUKA,
MIPaBUIIO

napajiesorpaMmma u

MIPABHIIO
MHOTOYTOJIbHUKA
CIOXEHHSI  BEKTOPOB;
pemiaTh 3a7a4H,
CBsI3aHHBIE c
JEUCTBUSIMHA Hajg
BEKTOPAMH

OOBSICHUTD KaKue
BEKTOPHl  HA3BIBAIOTCS
KOMIUTAHAPHBIMU;
(dhopmynupoBathb "
JIOKa3bIBaTh
YTBEPKIACHHUE 0
MpU3HAKe

KOMILUIAHAPHOCTH  TPEX
BEKTOPOB; OOBSCHUTH, B
YéM COCTOMUT MPABUIIO
napasuiesenuneia




CITOXKEHUS TpEX
BEKTOPOB;
(dhopmMynupoBathb u
JI0Ka3bIBaTb TEOPEMY O
pa3noKeHuu  J1I00Ooro
BEKTOpa o TpEM
JTAHHBIM
HEKOMILIAHAPHBIM
BEKTOpaM; IPUMEHSATH
BEKTOpBI IIPU PELICHUH
r€OMETPUUYECKHX 3a/1a4

[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
3HAHUH

[ToBTOpEHue.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

AHanmuTHyecKasi FeOMETpHs

KoanyecTBo 4acosB

Bcero

15

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

OcHOBHBIE BUIBI
JeATeJIbLHOCTH.

dopMyIMpoOBaTh u
JIOKa3bIBaTh TEOpeMbI 00
yIJIe MEXJy KacaTeJbHOU
U XOopaou, 00 oTpe3kax
[IEPECEKAIOIINXCS XOP, O
KBajJpaTe€  KacaTeJbHOW;
BBIBOJIUTH (POPMYJIBI IS

BBIYHCJICHUA YIJioB
MCKIAY ABYMs
NEPCCCKAOINMUCH

XOpAaMH, MEXIy IBYMs
CEKYyILLUMH,

MIPOBEACHHBIMU U3 OJAHOU
TOYKH; (HOPMYJIUPOBATH U
JIOKa3bIBaTh YTBEPKIECHUS
O CBOMCTBax M MPHU3HAKax

BITMCAHHOTO u
OIHUCaHHOTO
YeThIPEXYTOJIbHUKOB,;
pemarp 3aJaun c
HCIOJIb30BaHUEM

U3YYECHHBIX TEOpeM U
hopmyn

BriBoauTh bopmyIbI,




BBIPAXKAIOIIUE MEAUAHY U

OMCCEKTPHUCY

TPEYroJibHUKa Yepe3 ero
CTOPOHBI, a TaKKe
pa3uyHbIe bopmyIIBI

IUIOIIAZN TPEYTOJIbHUKA;
dbopmynupoBath u
JIOKa3bIBaTh YTBEPIKIACHUS
00 OKPYXKHOCTH | TIPSIMO#
Dilniepa; pemaTh 3a7ayd,
UCTIOJBb3ysl  BBIBEIICHHBIC
bopMyIibI

DopmyIUpPOBATH n
JIOKa3bIBaTh TEOPEMBI
Menenas u YeBel U
HCIIOJIb30BAaTh UX  MPHU
pELIEeHNH 3a/1a4

PopMyIMpOBaThH
ONpEeAENeHUs]  DJUINIICA,
runepbona u mapabosbl,
BBIBOJUTh KaHOHUYECKHUE
ypaBHEHUS W U300pakaTh
9TU KPUBBIE HA PUCYHKE

[ToBTOpenue, 0600mEeHNEe U

[ToBTOpEHME,
0000111eHE 1

15
CUCTEMaTHU3AIUs 3HAHHUH CHUCTEMaTH3aIUs
3HaHWM.
. OOBACHATD, KakK
O06BEM MHOTOTpaHHHKA 17

HU3MEPSIIOTCS 00BEMBI




TeJI, IPOBO/S AHAJIOTHIO C
U3MEpEeHUEM  IUIomanei
MHOTOYTOJIbHUKOB;
dhopmyaupoBaTh
OCHOBHBIC CBOWCTBA
00BEMOB W BBIBOAWTH C
UX TIOMOIIbI0 (opmyiry
00bEéMa TPSAMOYTOIBHOTO
napaiesenunea

@opMyIMpOBaThH u
JIOKa3bIBaTh TEOPEMBI 00
00bEME TIPSIMON TIPU3MBI
u  o0BbEME  LUIUHAPA;
pemath 3a1a4H,
CBSI3aHHBIC c
BBIYHCIIEHUEM  OOBEMOB
ITHX Tel

BbIBOIUTH MHTETpAbHYIO
bopmymy TUTSt
BBIYHUCIICHHS] 00BEMOB Tell
M JIOKa3plBaTb ¢ €€
MMOMOIIBI0 TEOpPEMBI 00
00BéMe HaKJIOHHOH
npusMel, 00  00BEMe
nupamubl, 00 o0béMe
KOHYCa; BBIBOJIUTH
bopmyIb TUTSI
BBIYHMCIICHUS 00BEMOB




Tena Bpamenus

24

YCEYEHHOM NUpaMUIbl U

yCEeuEHHOTO KOHYCa,
peuiathb 3a/auH,
CBSI3aHHBIE c

BBIYHMCIICHHUEM 00BEMOB
9THUX TCJI

@opMyIHpOBaThH u
JIOKa3bIBaTh TeOpeMy o0
o0bémMe mapa um c e

IOMOIIIBIO BBIBOJIUTH
bopmyiry IO/ I
chepsr; BBIBOJIUTH
bopmyiry TUTSI
BBIUUCIICHUS 00BEMOB
[IapOBOTO  CErMEHTa |
II1apOBOTO CEeKTOpa;
pemuiaTh 3a7a49u c

npUMeHeHueM  (opmyn
00BEMOB pa3IMYHbIX TEN.
OOBACHATB, YTO TakKoe
WIMHAPUYECcKast
IIOBEPXHOCTB, eé
oOpasyromue ¥ OCh,
KaKoe TeJO0 Ha3bIBaeTCs
[IWTAHAPOM " KaK
Ha3bIBAIOTCS ero
DIIEMEHTHI, KaK TOIY4UTh
LAJIAHAD yTEM
BpaLCHUS
NPSMOYTOJIbHUKA;
n300paxaTh UWIHHIP U




€ro CeYeHHsI TIOCKOCTBIO,
IPOXOJSIIEH yepe3 och, U
IUIOCKOCTBIO,
NepHEeHANKYIISPHON K
OocH;  OOBACHATH,  4YTO
NPUHUMACTCS 3 IJI0MIAIb
OOKOBOW  TIOBEPXHOCTH
IWINHAPA, W BBIBOJANUTH
bopmyIbr JUTSt
BBIYUCIICHHUSI OOKOBOW U
MIOJTHOM HOBEPXHOCTH
WTHHPA; pemars
3a7a4d Ha BBIYUCIICHUE U
JI0Ka3aTeabCTBO,
CBSI3aHHBIE C IIMIIMHAPOM

OOBACHATH, UYTO TakKoe
KOHUYecKast
IIOBEPXHOCTb, eé
oOpasyroiue, BepIInHa U
0Chb, KaKoe TEJ0
Ha3bIBACTCSI KOHYCOM W
KaKk  Ha3bIBAlOTCA  €ro
AJIEMEHTHI, KaK MOIYyYUTh
KOHYC NyTEM BpalleHus
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
n300pakaTb KOHYC M €T0
ceueHus MJIOCKOCTBIO,
MPOXOSIIEH Yyepe3 OCh, 1




IIJIOCKOCTBIO
NEepIEeHANKYIIPHON K
OCH;  OOBACHATH,  4YTO
IPUHUMAETCS 3 MJI0LIAb
OOKOBOH  IOBEPXHOCTH
KOHyca, U  BBIBOJUTH
bopmyIbr JUTSt
BBIUMCJIEHUS] OOKOBOM U
ITOJIHOM IIOBEPXHOCTHU
KOHYCa; OOBSACHATH, KAKOE
TEJIOo Ha3bIBAETCS
YCEUEHHBIM KOHYCOM U
KaK €ro HoJy4uTb IyTEM
BpallCHUS

MIPSIMOYTOJIBHOU
Tparenum, BBIBOJIUTH
bopmyny TUTSt

BBIYUCIICHUA IIomaaun
OOKOBOH  TOBEPXHOCTH

YCE4EHHOTO KOHYCa;
pemars 3a/1a41 Ha
BBIUHCJICHHE u
JI0Ka3aTeIbCTBO,

CBSI3aHHBIE C KOHYCOM U
YCE€UEHHBIM KOHYCOM

dopMyIHpoOBaTH

omnpeneneHuss chepbel u
miapa, ux LEHTpa,
paauyca, TameTpa,;




HCCIEOBaTh  B3aUMHOE
pacnosoxeHnue cdepbl U
IJIOCKOCTH,
dhopmyaupoBaTh
orpezeNneHue
KacaTeJIbHOW IIOCKOCTH K
cdepe, hbopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI O
CBOMCTBE W  IIPU3HAKE
KacaTelIbHOM IIJIOCKOCTH,
OOBSACHATD, 4TO
MPUHUMAETCS 32 IIOIIA b
cheppl M  Kak OHa
BBIpaXKaeTCst yepes
paguyc cdepsl;
WCCTIEIOBaTh  B3aWMHOE
pacnosoxeHue cdepsl U
MPSMOW; OOBSICHSTH,
Kakasi cdepa HazbIBaeTCs
BIIMCAaHHOU B
UUJTUHIPUYECKYIO
(KOHMYECKYIO)
MOBEPXHOCTh M  KakKue
KpUBBIC TOJy4aloTCsl B

HWIAHAPAYECKOMN u
KOHHUYECKOM
IIOBEPXHOCTEH
pa3IUYHBIMU
ILIOCKOCTSIMH; pemarb

3aga4u, B KOTOPBIX




[Tnomany moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

¢urypupyror
KOMOHMHAINU
MHOTOTPAaHHUKOB W TEJ

BpallCHUA.

Hcnoap3oBaTh
KOMITHIOTEPHBIC
MpOrpaMMBbI npu
U3YYEHUU TMOBEPXHOCTEH
Y TEJ BPAILCHUS.

OOBSACHSTD, Kak
HU3MEPSIIOTCS 00BEMBI
TeJI, MPOBOAS AHAJIOTHIO C
U3MEPEHHEM  IUIOIIAICH
MHOTOYTOJIbHUKOB;
¢dbopMynupoBaTh
OCHOBHBIE CBOMCTBaA
00BEMOB U BBIBOJUTH C
WX TIOMOIIBIO (QopMyITy
00BEMa TPSIMOYTOIBLHOTO
napajuieNienunena

dopMyIHpoOBaTH u
JIOKa3bIBaTh TEOPEMbI 00
00bEME MPSIMON TPU3MBI
u  00BbEME  NUIUHAPA;
pemarhb 3a/1a4u,
CBSI3aHHBIE c
BBIUHCIICHHEM  00BEMOB
9THX T




BBIBOIUTH HHTETPATIBHYIO
bopmyny TUTSt
BBIYUCIICHUS] 00BEMOB Tl
M JOKa3blBaThb C €€
MOMOIIIBI0  TEOPEMBI 00
00BEMe HaKJIOHHON
npusmbl, 00  00BEMe
nupamMusipl, 00 o00BEMe

KOHYCa; BBIBOJIUTH
bopmyIbr JUTSt
BBIYHCIICHUS 00BEMOB

YCEUEHHON NHUpaMUIbl U

yCEUEHHOTO KOHYCa;
pemars 3ajiauu,
CBSI3aHHBIE c

BBIUMCIIEHUEM OO0OBEMOB
JTUX TeJl

PopMyIHpOBaThH u
JIOKa3bIBaTh TeOpemMy 00
o0béMe mapa u c e

MIOMOIIIBFO BBIBOJIUTH
bopmyny TUTOIIA !
cepsr; BBIBOJIUTH
bopmymy TUTSt
BBIYHCIICHUS 00BEMOB

IIAPOBOTO  CeTMEHTa W
IIapOBOTO CEKTOpa;
pemarp 3a7auu c
npuMeHenueMm  popmyn




JBro>xeHus

00BEMOB pa3IMUHBIX TEIN.

OOBSCHSTB, UTO TAKOE
0TOOpakeHHE
MPOCTpPaHCTBA Ha ceOst U
IIPU KaKOM cJIy4ae OHO
HA3BIBACTCS IBIYKEHUEM
MIPOCTPAHCTBA;
OOBSICHUTB, UTO TAKOE
[EHTpATbHAS
CUMMETpHS, OCEBast
CUMMETpUS, 3epKaIbHas
CUMMETpUS U
napauIebHBINA epeHoc,
000CHOBBIBATh
YTBEPXKIACHUS O TOM, YTO
3TH 0TOOpakeHUs
MIPOCTPAHCTBA Ha ce0s
SBIIIOTCS IBUKEHUSIMU;
OOBSICHATH, YTO TAKOE
[EHTpaIbHOE TT01001e
(romotetus) u
npeoOpazoBaHue
Mog00Ms, KaK C IIOMOIIb
npeoOpa3oBaHUs
Mo100Us BBOIUTCS
IMOHSITHE TOI00HBIX
¢buryp B NpocTpaHCTBE;
MPUMEHSITh IBHKCHUS U
npeoOpa3oBaHus




1o100us IPU peIICHUN
reOMETPUYECKHX 3a/1a4.

[ToBTOpeHUE, 0600IICHNE 1

cucCTeMaTHU3alusd 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUYKA, IIPsMAs,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[MousTHSA: TIEpeceKaroIIuecs IOCKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEZICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHust
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYCHUH Pa3HBIMH LIBETAMU

14

Merton cnenoB sl TOCTPOCHUS CEYECHUI

15

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUSA

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUs

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPHH

23

KonrtponbHas pabora "AKCHOMBI




crepeomerpuu. Ceuenus"

24

B3aumHOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapanmnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[ToHsTHSA: MapaIeabHOCTh NPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3ajaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKe U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, IPUMEHEHNE
JUIS IOCTPOCHHUSI CEUCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienumea U mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUECHNH JIBYX MMAPaJUICIIbHBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOM C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx neprneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMU B MHOIOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[Tepnenaukynspasle m1ockocTH. CBONCTBA

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
pacCcTosIHUuEC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

80

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

98 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1

IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

ypaBHEHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE 1

MpOTrpaMMHUPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanuTHYeCKHEe METO/Ibl pacuéTa yria 1

MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopMyia pacCTOSTHUS OT TOUKH J10 1

y




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOpEMa O Tpex
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TIOIIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBapaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeoMeTpHyecKHe 3ajauu, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumnea

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/TBI
40 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI
43 CrepeoMeTpHyecKHe 3ajauu, CBSI3aHHBIE C
00bEMaMU MUPaAMUIbI
WKJIaTHBIC 33/1a49H 110 TEME BEMBI
IT "O6
Ten", CBS3aHHBIE C 00BEMOM HAKIIOHHON
44 " 0
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI
16 [Mpumenenne 00bEMOB. Beruncnenue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Tpuknanueie 3ana4un mo Teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

[TooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o6wEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA ABMKEHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTBe”

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomeTpun 10-11




KJ1aCCOB, CUCTEMaTH3aLMs 3HAaHUM:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsIbHas paboTa

95

96

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOLECCA
YYEBHO-METOJUYECKHWA KOMILIEKT
Ne ABTOpBI Ha3zBanmue Ton HN3pareancTrBo
U3JaHUs

n/n

1 COCT. T. .|l'eomerpus. Co6opuuk|2020 Mockaa,
Bypmuctposa MIPUMEPHBIX pabounx «[IpocBemienue»

nporpamMm. 10—11  kmaccer:
yue0. rmocobue IUIA
0011e00pazoBar. OpraHU3AIMM:
0a30BbIif U yriyOII. ypOBHU

2  |JI.C.AranacsH, [IpumepHoe TemaTnyeckoe 2018 Mockaa,
B.®.byry30B, mianupoBanue mo Y MK «IIpocBemenue»
C.b.Kanomues u np. |«I'eomerpus, 10-11»

3 JI.C.AranacsH, I'eomerpus, 10 — 11: yue6uuk|2019 MockBa
B.®.byry308B, TUTSt 00111600pa30BaTEIbHBIX «IIpocsemieHue»
C.b.KamomueB u 1p.  |opraHusanuii: 0a30BbIi 5

poUIBHBINA YPOBHU

4 C.b.BecenoBckuid, Hunaktuueckue matepuansl 1mo|2017 Mockaa,
B.J1.PeiOunHCcKuit reomerpuu i 10 kiacca. «IIpocsemenue»

5 b.I'.3uB, B.M. 3amaun mo reometpun mis 7-11{2017 MockBa,
Metinep, KJIaCCOB «IIpocsemenue»
B.®.baxanckuii

6 |AurtemoB ILU. I'eomerpust, 10-11  kuaccsl. [2018 Mockaa, «Jpodar»

Tectpl:  YueOHO-MeETOIMUECKOE
nocobue

7 [Tox penakuueit EI'>. Maremaruka. bazoserii 1|2019-2021 (Mocksa
N.B.Amenko Npo(UIBHBI YPOBHH: TUIIOBBIE «HammonaneHoe

HK3aMEHAIIMOHHBIE BAPHAHTHI oOpa3oBaHue»




OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

000 «IKnacey»

000 «I'nob6antIady

OI'AOY HITIO «Axkagemuss MunnposenieHusi Poccun»
000 «MHTEPA»

000 «CkatieHr»

OA UznarensctBo «IIpocBenienue»

000 «Duzukon J1adb»

000 CoepobpazoBaHue»

HNHTepHeT-pecypcesl

Caiimol 0212 yuawguxca:
1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/
4. http://www.matematika-na.ru

5. Danmknoneaus s nereit http://the800.info/yentsiklopediya-dlya-detey-matematika

6. DHIUKIIONEINS 10 MaTEMAaTHUKE
http://www.krugosvet.ru/enc/nauka i tehnika/ MATEMATIKA.html

7. CHpaBOLIHI/IK I10 MaTEMAaTUKE JIs1 MIKOJIBbHHUKOB
http://www.resolventa.ru/demo/demomath.htm

8. Maremaruka os-naiin http://uchit.rastu.ru

Caiimul 013 yuumeneii:

1) TIlencoser, maTemaruka http://pedsovet.su/load/135
2) VYwuurenbckuit moprai. Marematuka http://www.uchportal.ru/load/28
3) VYpoku ans yuuTesns MaTeMaTuku, anreOpbl, reomerpun http://www.uroki.net/docmat.htm

4) 51 wuagy Ha YypoK MaTeMaTHKH (MeToauueckue paspaborku). — Pexum mocryna:
www.festival.1september.ru
5) Enunas koiutekuusi oOpa3oBaTeNnbHBIX pecypcoB. — Pexum gocryma: http://school-

collection.edu.ru/
6) denepanbHbIil HEHTP UHOOPMAMOHHO — 00Pa30BATENLHBIX PECYPCOB. — PexuM mocTyma:
http://fcior.edu.ru/



http://www.fipi.ru/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/







