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IIOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sIB/ISIETCS OAHUM 13 0a30BBIX KyPCOB Ha YPOBHE CpeJHEro 00111ero
oOpa3oBaHUsl, TaK KakK obecrieurMBaeT BO3MOXXHOCTb W3yUeHUsl AUCLIATIIVH
eCTeCTBeHHO-HAayUHOM HarpaB/ieHHOCTU U TpeJMeTOB T'yMaHWTApHOIO IMK/a.
[TocKoJIbKY JIOTHUYeCKOe MbIIIeHHe, (hopMUpyemMoe Mpy U3yueHUH 00yJaromMICs
TOHSITUMHBIX OCHOB TeOMEeTPUM, TPU J[OKa3aTelbCTBe TeOpeM W TMOCTPOEeHUU
L[eTIOUKU JIOTUUeCKUX YTBEPKeHWI TIPU pellieHUU reOMeTpUUeCKUX 3a/lay, yMeHre
BbIJBUTaTb W OMNpPOBEPraTh THUIIOTe3bl HENOCPeJCTBEHHO WCIMOJb3YKTCA TpU
pelleHny 3a/iau eCTeCTBeHHO-HAay4YHOr 0 1[MKJIa, B YaCTHOCTU (PU3UUECKHX 3a/1au.

Llenb ocBoeHust MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayO01éHHOM
yPOBHE — pa3BUTHe UHAUBUAYATbHBIX CIIOCOOHOCTe 00yUaroluxcs Ipyu U3y4eHnu
reoMeTpud, KakK COCTaB/sollel TipeAMeTHOM ob6mactu «MareMaTtvka |
vHbOpMaTHKa» yepe3 obecrieueHHe BOSMOXKHOCTH TIPUOOpeTeH s U UCTI0/Tb30BaHus
6omee rmybOKMX reoMeTpUUeCKUX 3HAHUN U IeHCTBUH, CTIEIU(PUUHBIX TeOMeTPUH,
Y HeoOXOAUMBIX [I7Is1 YCIeITHOTO TIpoheCcCHoHaIbHOTO0 00pa30BaHusl, CBSI3aHHOTO C
WCII0/Tb30BaHMEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aflauaMd Kypca TeOMeTpHUM Ha YI/IyO/IEHHOM YDOBHE,
PACIIUPSIOMIVMU U YCUTUBAIOIIUMH KypC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacilvpeHue TNpeACTaBlieHUs] O TeOMETPUU KaK 4aCTh MUPOBOUM KyJbTYPhl U
dhopmMHpoBaHHe 0CO3HAHUSI B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MUPOM;

dhopmMupoBaHHe TPpEACTaBAeHUs O TMPOCTPAHCTBEHHBIX (Urypax Kak O
BOKHEMUIIMX MaTeMaTUUeCKUX MOjesIsiX, TO3BOJISIOIIUX OINUChIBaTh W UM3y4daTh
pa3Hble SIBJIeHUs] OKPY>KatoIllero Myupa, 3HaHve MOHSTUHMHOTO arrapaTa 1o paszeny
«CtepeoMeTpusi» yueGHOT0 Kypca reoMeTpuy;

dbopmMupoBaHMe  yMeHMsI  BJIaJleTb ~ OCHOBHBIMM  TMOHSTHUSIMU O
TIPOCTPAHCTBEHHbIX (UrypaXx W WX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpeM,
dbopMyn1 U yMeHHWe UX TNPUMEHSITb, YMEHHUs [J0OKa3biBaTb TeOPeMbl W HAaxXO[WUThb
HecTaHJapTHbIe CIIO0COOBI pellieHus 3a/ay;

(dhopMUpOBaHHe yMeHHUs paclio3HaBaTh Ha YepTexxax, MOJe/siX U B peaJbHOM
MHpe MHOTOTDAaHHMKM U Teja BpallleHusi, KOHCTPYUpPOBaTb TreoMeTpUuecKue
MO/Ieiy;

dhopmMuUpoBaHHe TOHHMMAaHUSI BO3MOXXHOCTH aKCHMOMAaTUUeCKOTO TOCTPOeHUSs
MaTeMaTUYeCKUX Teopul, (pOpMHpOBaHWE TMOHWMAaHUsI POM aKCMOMAaTHUKU TpHU
TIPOBEJIEHUU PaCCY K[ eHUN;

dbopMUpoBaHre yMeHUsl BiafleTb MeTOJaMH J0Ka3aTelbCTB W aJrOPUTMOB
pelleHusl, yMeHHsI UX TIPUMEeHSITh, IPOBO/IUTH [l0Ka3aTe/bHble PAaCCy>K/eHUs B X0/le
pelleHusi CTepeoOMeTPUYeCKUX 3a/lad U 3a7lad C MPAKTUUeCKUM COJZlepyKaHUeM,
dbopMupoBaHre TIpe/CTaBlIeHUss O HeoOXOAWMOCTH  /OKa3aTe/lbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKHX YTBEP)K/€HUI U PO/ aKCUOMaTUKH B TIPOBeIeHUH
JeAYKTUBHBIX PacCy KJeHWMN;

pa3BUTHE U COBEpLIEHCTBOBAaHWE HWHTE/IEKTya/llbHbIX UM  TBOPYECKHUX
criocoOHOCTeM 00yJaroIUXCsl, TTI03HABATe/TbHOM aKTUBHOCTH, UCC/Ie/[0BaTeTbCKUX
yMeHUM, KPUTUUHOCTH MBILLLIEHUS, UHTepeca K U3yUeHUI0 TeOMeTpUy;

dbopMupoBaHre (YHKIIMOHAIBLHOM TPDaMOTHOCTU, PeJIeBaHTHOW TeOMETpPUU:
yMeHUsI pacrio3HaBaTb TIPOSIB/IEHUSI TeOMEeTPUYEeCKUX TOHSITUM, OOBLeKTOB WU
3aKOHOMEPHOCTell B peasibHbIX )KM3HEHHBIX CUTYaLUsiX W TPU WU3YYeHUU APYTrUx
yueOHBIX TIPeIMETOB, TIPOSIBJIEHUS  3aBUCHMOCTe UM  3aKOHOMEPHOCTeH,
MO/Ie/IMPOBaHUsl peaibHbIX CUTYyalWid, MCC/Iel0BaHHs TIOCTPOEHHBIX MoOjesen,
VHTepIipeTaLyy MoJTyueHHbIX pe3y/bTaToB.

OCHOBHBIMH COZiep>KaTe/IbHbIMUA JIMHUSAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «kmaccax sBisAOTCA: «lIpsiMble ¥ TVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema BpamjeHusi», «BekTopel W  KOOpAWHATBI B
IIPOCTPAHCTBEe», «/IBY)KEHHS B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEpPUPOBAThb
TIOHSATUSIMU», Pe/IeBaHTHLIMU FeOMeTPHH Ha yT1y0/1éHHOM ypoBHe 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COjiep)KaTelbHbIM JUHUSIM yueOHOro Kypca, a
dbopmMUpoBaHHe  JIOTUUECKHMX YMEHMM pacrpejiesiieTcsi He TOAbKO  TIO
cofiep>KaTeibHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Cozep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIPeIMETHBIM pe3y/bTaTaM ocBoeHusi deznepanbHON paboueit
MIpOrpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O00yueHUs], CTPYKTypPHPOBAHO TaKUM
o0pa3oM, uToObI KO BCEM OCHOBHBIM, TIPUHLIMITHAIBHBIM BOTIPOCaM 00yuJaroIuecs
oOpalfasmMch  HEOJHOKpaTHO. OTO T03BOJISeT  OpraHW30BaTh  OBJIa/IeHUE
reoMeTpUUYeCKMMU MOHSTHUSMU U HaBbIKaMU T10C/IeJOBaTebHO U MOCTYIATe/bHO, C
co0ro/ieHreM TPUHIIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HAHUS BK/IFOUATh B OOIIYIO
CUCTeMYy TeOMeTpUYeCKUX Tpe/CcTaB/eHuil 00yuaroluXxcsl, paciivpsisi U yriayosss
eé, 00pa3ys MpoUHble MHOYKECTBEHHbIE CBSI3H.

[Tepexo/ K U3y4eHUIO reOMeTPUH Ha yryO/IéHHOM YPOBHe T103BOJISIET:

co3matb  ycioBusi A AuddepeHuyaluu  o0yueHUs, [OCTPOEHUs
VHAVBUlya/lbHbIX ~00pa3oBaTe/ibHbIX TporpamMM, obecreunTb yriayOiéHHoe
M3yueHre reOMeTPUH KaK COCTaBJIsIOIeN yueOHOTro rnpeiMeTa «MareMaThKay;

MOJITOTOBUTh OO0YyYaroIuxcsi K TIPOZO/DKEHUI0 W3Y4YeHWs] MaTeMaTUKA C
yuétoM BbIOOpa Oyaymieii mpodeccun, obecrieurBasi MPeeMCTBEHHOCTb MEXIY
o01mM 1 ripodeccroHaTbHBIM 06pa3oBaHuEeM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyOJéHHOM YypOBHe
orBoautcs 204 yaca: B 10 knacce — 102 vaca (3 vaca B Hefent0), B 11 knacce — 102
yaca (3 yaca B He/le/lio0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTepeoMeTpud. ToOuka, TIpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpHUU:
aKCUOMBI CTEPEOMEeTPHH U CJIe[CTBUS U3 HUX.

B3auMHoe pacrono)keHve TIpSIMbIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajjiefibHble M CKpeluBaroIuecs mpsiMble. [IpyM3HaKM CKpelyBarOIXCs
npsiMbIX. [TapanielbHOCTh MPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE: MapasiiebHble
TpsiMble B MPOCTPAHCTBe, NapaljIe/IbHOCTb TPEX MPSIMBIX, MMapasiielbHOCTh TIPIMOK
U TuiockocTu. [lapasnnesnbHOoe U LieHTpa/JbHOe TPOEKTUPOBaHUe, H300pakeHue
¢uryp. OCHOBHbIe CBOWMCTBa TapasuieNIbHOTO TIPOeKTHpOBaHus. V300pakeHue
¢buryp B mapasuiesbHOW MPOeKLMKU. YT/bl C COHANpaB/IeHHbIMU CTOPOHAMH, yTOJl
MeKJy TpsSIMBIMU B TIPOCTpaHCTBe. [lapasiiensHOCTh MIOCKOCTeN: MapasiiebHble
TIJIOCKOCTH, CBOMCTBA napasiiebHbIX MJIOCKOCTEM. [Tpocretiue
MPOCTPAaHCTBEHHblE (QUIypbl HAa IUIOCKOCTH: TeTpasZp, MNapasiieienuries,
TIOCTPOEHUe CeYeHUM.

[leprieHAWKYISPHOCTh NPSIMOM U TVIOCKOCTH: TI€PIeHVKYJIIPHbIE TIPSIMbIe B
MPOCTPaHCTBe, TMpsIMble T[apasuie/ibHble W TepreHJuKY/sIpHble K TJIOCKOCTH,
MPU3HaK MepPreHJVKY/ISPHOCTU MPSAMOM W IUIOCKOCTH, TeopeMa O IIpSIMOU
TNepreHIUKYJIIPHON TIJIOCKOCTH. OpToronansHOe IIPOEKTHUPOBaHMUe.
[leprieHAVKY/SP ¥ HaK/IOHHBIE: PACCTOSTHME OT TOUKM 0 TVIOCKOCTH, PaCCTOSTHUE
OT TIPSIMOM 10 TJIOCKOCTH, NMPOEKLUs1 (PUI'yphl Ha TIJIOCKOCTh. [TepneHAuKyISpHOCTh
MJIOCKOCTEW: TIPU3HAK MeprieHVKY/ISIPHOCTH ABYX IIJIOCKOCTel. Teopema 0 Tpéx
TeprieH UKy /isipax.

YTr/ibl B MPOCTPAHCTBE: YrO MeXAy IMPSAMOU Y TUIOCKOCTBIO, JBYTPaHHbIN
yroJi, TUHeWHbIA YroJl ABYTPaHHOrO yrja. TpéXrpaHHbld U MHOTOTPaHHbIE YTJIbI.
CBOWMCTBa IJIOCKKX YIJIOB MHOIOrPaHHOrO yria. CBOKCTBA MJIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTrO yria. TeopeMbl KOCUHYCOB M CHHYCOB /11 TPEXTPaHHOIO yIJIa.

MHoOrorpaHHUKH"

Bubl MHOrorpaHHMKOB, pa3BEpPTKa MHOrOrpaHHMKa. IIpusma: n-yrosbHast
NpY3Ma, TpsiMasi ¥ HaKJIOHHasi TIPU3Mbl, OOKOBasi U TI0/THasi TIOBEPXHOCTh TPU3MBI.
[Tapannenenunef, NpssMOYTroJIbHBIN Mapasiieenure/ U ero ceorctea. Kparuaniive
MyTU Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa. IIpocTpaHCTBeHHas
TeopeMa [Tudaropa. [lupamuza: n-yrosbHas nipamu/ia, paBU/IbHasi U yCeUEHHaAst
nmupamuibl. CBoiicTBa pébep M OOKOBBIX TIpaHel MpPaBUILHOW MMHUPAMU/bI.
[IpaBWibHBIE MHOTOTDAHHUWKW: MpaBW/IbHAsg TMpUW3Ma W TpaBWIbHas MUpaMU/a,



TIpaBWIbHAs TPeyro/ibHasi TMpaMu/ia 1 TPaBUIbHBIN TeTpasp, Kyo. [IpeacTaBieHue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3/p, AOAeKas p U UKOCas3/p.

BbiuricieHe 3/1eMeHTOB MHOTOTPAaHHUKOB: péOpa, JAuaroHaav, yrJbl.
[Tnomiage OOKOBOM TMOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH TIPSMOM TPH3MBI,
T/IOIA/Ib OCHOBAHUM, TeopeMa 0 O0KOBO# TTOBEPXHOCTH MPSIMOM MPU3MBIL. 110111816
OOKOBOI TOBEPXHOCTM M TIOBEPXHOCTH TPaBUIBHOW TMHPaMH/bI, TeopeMa O
TJIOLAZIM YCeYEHHOU MUpPaMHU/bI.

CumMeTpusi B MPOCTPaHCTBe. DJIEeMEHTbl CHMMETPUM  TPaBUIbHBIX
MHOrOTpaHHUKOB. CUMMeTpHsi B TIPaBWIbHOM MHOTOIDaHHUKE: CHMMETPUS
rapasuiejieniunesia, CAMMETPUsSI TPaBWIbHBIX MPU3M, CUMMETpPHUS TMPaBUIbHOU
NMpaMU/Ibl.

BekTopbl U KOOpPAMHATHI B MPOCTPAHCTBe

[ToHATHUSI: BEKTOP B MPOCTPAHCTBE, HY/IEBOM BEKTOD, [/MHA HEHYJeBOIO
BEKTOpPa, BEKTOPbl KOJ/UIMHEapHble, COHAMpaB/eHHble M IPOTUBOIIOIOKHO
HaripaB/IeHHbIe BEKTOPbI. PaBeHCTBO BEKTOPOB. [|elCTBUS C BEKTOpaMU: CJIOXKEHHE
Y BbIUMTaHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHe BeKTOpa Ha
yncno. CBOMCTBA CJI0KeHUs] BeKTOPOB. CBOMCTBA YMHOKEeHHsI BEKTOpa Ha YUCIIO.
[ToHATHe KOMIUIaHApHBIE BeKTOpPbI. [IpU3HaK KOMIUIAHADHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. Teopema O pas/oXeHUM BeKTOpa TII0 TpPEM
HEKOMILJIaHapHbIM ~ BekTOopaM. [IpsgmoyrospHast  cuctemMa  KOOpPAMHAT B
nipoctpaHcTBe. KoopauHaTel BekTtopa. CBsi3b MeXAY KOOpDAWMHAaTaMU BEKTOpa M
KOODAWHATaMUA TOYeK. YTOon MexJy BekTtopamu. CkansipHOe IIpou3BefieHne
BEKTOPOB.

11 KJZTACC

Tena BpalneHus

[ToHsATHA: LOWIMHPUYeCKass TOBEPXHOCTb, KOHWYeCKass TOBEPXHOCTb,
cepuueckass TOBepXHOCTb, oOOpa3symolue TmoBepxHOocTeil. Tema BpallleHus:
LWINHJD, KOHYC, YCeUEHHBIN KOHYC, c(epa, 1map. BsaumHoe pacrionoxenue cgepsl
Y TIJIOCKOCTH, KacaTe/ibHasl TJIOCKOCTh K cdepe. M306pakeHue Tes BpallieHUs Ha
MI0CKOCTU. Pa3BépTKa LunuHApa U KoHyca. CummeTpus cdepsl 1 1apa.

O6béM. OcHoBHBIe CBoOMcTBa 00BEMOB Ten. Teopema 006 00BEMe
NpsSIMOYTO/IbHOTO Tiapasviesieniunesa U cieActBus u3 Heé. OObEM MpsiMod U
HaK/IOHHOM MPW3MBbI, LIWIMHJAPA, MMPaMUIbl U KOHyca. OObEM I11apa U 11apOBOTO
CerMeHTa.

KombuHaluu Ten BpallleHUsi ¥ MHOTOTPAaHHUKOB. [Ipu3ma, BrMcaHHasi B
LWIMHID, OINWCaHHas OKojao LwinHApa. Ilepeceuenne cdepsl U 1mapa C
MI0CKOCThI0. Kacanue mapa u cgepbl miockocTblo. [ToHATHE MHOrorpaHHUKa,
OMKWCAHHOTO OKOJO0 C(epbl, c@epbl, BIMCAHHOM B MHOTOIPaHHUK WA Tej0
BpalLleHHsI.



[Tnoujags MOBEPXHOCTH L[WIWHAPA, KOHYyCa, MUIOab Chepbl U eé uacTeil.
[Tomobue B mpocTpaHcTBe. OTHOIIEHWE OOBEMOB, TIUIOMIAel TIOBEPXHOCTEM
noobHbIx ¢uryp. [IpeoOpasoBaHue mofobusi, roMoTeTus. PellleHue 3ajady Ha
IIJIOCKOCTH C UCII0JIb30BaHUEM CTEPeOMeTPUYEeCKHUX METO/0B.

[TocTpoeHue ceueHW MHOTOTPAaHHMKOB U TeJl BPALlleHUs: CeueHus1 LIWIMHIpa
(mapanieibHO YW TEPHeHAUKYJSPHO OCH), CedyeHWsi KOHyca (Iapasuie/ibHble
OCHOBaHUIO U MPOXOJSLYe Uyepe3 BepIIHY), CeYeHUs 1Iapa, MeTO/bl IOCTPOeHHUs
CeYeHUU: MeTOJ, C/Iefl0oB, MeTO/, BHYTPEHHETrO0 MPOEKTUPOBAHUS, MeTO/, IlepeHoca
CeKyLLeH TJIOCKOCTH.

BekTopbI 1 KOOpANHATHI B NPOCTPaHCTBe

BekTopsl B ipocTpancTBe. Onepanuy Haj, BeKTopaMu. BeKTopHOe yMHOXeHue
BeKTOpOB. (CBOMCTBAa BEKTODHOIO yMHOeHHUd. IIpsmoyrosibHasg cucrema
KOOpAWHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasfoxkeHue BeKTOopa IO
6a3ucy. KoopiHaTHO-BeKTOPHBIN MeTO/, P PellieHUH reoMeTpUUeCcKUX 3azau.

JIBMJKeHUA B IIPOCTPAaHCTBe

Newkenusi mipoctpaHcTBa. OtobpakeHus. [[B)KeHUsT U PaBeHCTBO (QUTyp.
OO1iue CBOMCTBa [ABWXKeHUWA. Bwuabl ABWKEHUN: TmMapasuieflbHbI TepeHoc,
LleHTpa/ibHasg CHMMETDUS, 3epKa/lbHasi CUMMeTpHs, IOBOPOT BOKDPYT MPSIMOM.
[Tpeobpa3oBanus rozobus. [Ipsimas u chepa Iiinepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHNVAI YYUEBHOI'O KYPCA
«LEOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

cchOpMHPOBAHHOCTh TPAKIAAHCKOMN TTO3UI[MN 00yUarol[erocst Kak akTHBHOTO U
OTBETCTBEHHOTO UJIeHa POCCUHCKOT0 00II[eCTBa, TpeZicCTaBIeHre 0 MaTeMaTHUeCKHUX
OCHOBaX (PYHKIJMOHUDOBAHHUSI pa3/IMUHbIX CTPYKTYp, SIBJIEHUW, TpPOLeAyp
rpakfiaHckoro  obOmjectBa  (BbIOOpBI, OMpPOCKI YW [PYroe),  yMeHHe
B3alMO/IeliICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
GYHKIUSAMHA U Ha3HaUeHUeM;

2) maTpuoOTHUYeCKOe BOCIIUTaHHUe:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPaXK/IaHCKOW WAEHTUUHOCTH, YBa)KeHHUs K
TIPOIIJIOMY M HaCTOSIII[EMy POCCUMCKOW MaTeMaTHKH, [JeHHOCTHOe OTHOILlIeHWe K
JIOCTH)KEHHUSIM POCCUHCKUX MaTeMaTUKOB M POCCHUHCKOW MaTeMaTHUYeCKOW IIKOJIbI,
WCII0/Ib30BaHUe 3TUX [JOCTWKEHUW B [IPYTMX HayKaX, TeXHOJIOTUsX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HpaBCTBeHHOE BOCITUTAHHE:

OCO3HaHMe YXOBHBIX I[€HHOCTeM pPOCCHUHCKOTrO Hapo/a, C(hopMHUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHWs, 3TUUYECKOTO TIOBe/IeHUs], CBSI3aHHOT'O C TpaKTUYeCKUM
TIpUMeHeHNeM I0CTHKeHUN HayKU U JiesiTelTbHOCTbIO YUEHOT0, 0CO3HAHKe JIMUHOTO
BKJIa/la B TIOCTPOEHHEe YCTOMUHMBOTO Oy IyIIiero;

4) 3cTeTYecKoe BOCIUTAHHeE:

JCTeTUUeCKoe OTHOIIIeHWe K MUPY, BK/IHOUasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTe, 00beKTOB, 3ajiau, pellieHi, pacCy>KJeH1M, BOCTIPUUMUNBOCTD K
MaTeMaTHUeCKUM aclieKTaM pPa3/IMuHbIX BUIOB UCKYCCTBA;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThyecKhe 3HaHUSI B
WHTepecax 3/10pOBOro U 6e3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIIIeHHe K
CBOEMY 37I0pPOBBLIO (370POBOe MHUTaHHWe, cOAaaHCUPOBAHHBIA PEXHM 3aHATUM H
OT/bIXa, pery/sipHas (u3uveckasi akTUBHOCTb), (PU3MUYECKOe COBEPIIEHCTBOBAHUE
TIPU 3aHSTHSX CTIOPTHUBHO-03/I0POBUTENTLHON [1esITeTbHOCThIO;

6) TpyAoBOe BocniUTaHUe:

TOTOBHOCTb K TPY/Zly, OCO3HaHHWE IIeHHOCTH TPYAOMI00us, HHTepec K
pa3uuHbIM  cepamM  mpodecCUOHATbHOM  JeATe/IbHOCTHA, CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPHUIOKEeHUSIMH, YMeHHe COBepIllaTh OCO3HaHHBIA BBIOOP
Oyayiieit mpodeccd U peanu3OBbIBATL COOCTBEHHBIE JKW3HEHHbIE TIIaHBI,
TOTOBHOCTH U CIMOCOOHOCTH K  MaTreMaTWUueCKoMy  00pa3oBaHHI0O U



camMo00bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUH MPaKTUUeCKUX 3a/lauy MaTeMaTHUeCKOW HarnpaB/ieHHOCTH;

7) 3KoJioruYecKoe BOCIIUTAHME:

Cc(hOpMUPOBAaHHOCTb  3KOJIOTUUECKOM Ky/JbTypbl, TOHUMaHWEe BJIASHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsTHUE TPUPOJIHOM U COLMaTbHOU
cpeJibl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTHYeCKUX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWM Jiis pellleHus 3afaud B 00acTu
OKpY>Kalollled Cpejibl, TJIaHWPOBAaHUE TIOCTYNKOB M OL[EHKM WX BO3MOJKHBIX
T0C/IeICTBUH [/ OKPY>Karolller Cpe/ibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOI[EI0 COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U 00IIIeCTBEHHOM TIPAKTUKH, TIOHUMaH1e MaTeMaTHueCKOH
HayKH Kak cpepbl uejioBeYeCcKoi JiessTe/IlbHOCTH, ITalloB e€é pa3BUTUS U 3HAUMMOCTH
JIs1 pa3BUTHS LIUBUIM3ALIUY, OBJIaleHUe SI3bIKOM MaTeMaTUKWA U MaTeMaTU4YeCcKOu
KYJIbTYPOU KaK Cpe/ICTBOM M03HaHHs MUPA, TOTOBHOCTh OCYIL[€CTB/ISITh TPOEKTHYO
Y YCCJIe[J0BaTe/IbCKYIO JesATe/IbHOCTh UHAUBUYalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCa/IbHbIe yUeOHbIe JeiCTBHSs

Bba3oBble jioruueckue JJefCTBYSA:

BBISB/ISITH M XapaKTePU30BaTh CYIIIeCTBEHHbIE TPU3HAKKA MaTeMaTHUeCKHX
O00BEKTOB, TIOHATHM, OTHOIIEHUA MeXAy TOHATHUSMH, (HOPMYIMPOBATh
oripefiesieHUsI TIOHSATUM, YCTaHAB/IMBATh CYIleCTBEHHBIN MPU3HAK KaacCU(PUKaIIH,
OCHOBaHUS /151 0000ITIeHNs U CPAaBHEHMsI, KpUTEPUH TTPOBOVMOI0 aHa/IN3a;

BOCTIpUHHMATh,  (OpMy/JHMpoBaTb U TpeoOpa3oBbIBaTH  CY>KIEHUS:
yTBepAUTe/IbHbIE U OTPHUIlaTe/IbHbIe, eIMHUYHBIE, YaCTHBIE U 00II1e, YC/IOBHBIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI31 U TIPOTHBOPEUUS
B (hakTax, JAHHBLIX, HAO/IIOJEHUSIX W YTBEPXKIEHUAX, Tpejiaratb KpUTEpUU [Jisl
BBISIB/IEHUsI 3aKOHOMEPHOCTEH U ITPOTHBOPEUHH;

Jle/laTb BBIBOZIbI C HCITIOJb30BaHHWEM 3aKOHOB JIOTHKH, JAeAyKTUBHBIX U
WHAYKTUBHBIX YMO3aK/FOUeH!, YMO3aK/IFoueHHi 10 aHa/IoTHH;

MIPOBO/IUTH CAMOCTOSATE/IbHO /JOKa3aTeTbCTBa MAaTEMATUUECKUX YTBEPXKAeHUH
(psiMble ¥ OT TIPOTHMBHOTO), BBICTPAMBaTh apryMeHTal[|I0, TIPUBOIUTE TIPUMEpPHI U
KOHTPIIPUMepbI, 000CHOBBIBaTh COOCTBEHHBIE CY>KEHHS U BHIBO/IbI;

BLIOMpATh Croco0 peleHus y4yeOHOM 3asaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PelleHNs], BLIOMpaTh Harboslee MOAXOASIINN C YYETOM CAMOCTOSITE/TBHO
BbI/IeJIEHHBIX KPUTEPUEB).

Ba3oBble HCC/1ejoBaTe/IbCKHe efiCTBHS:



WCIIO/b30BaTh BOMPOCHI KaK HCC/Ie[0BaTeIbCKUN WHCTPYMEHT TI03HaHUS,
dopmMynMpoBaTh  BOMPOCH,  (UKCHPYIOIL[HWE  TPOTHBOpeUMe,  TIpobJemy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHpPOBAThb TMIIOTE3y, apryMeHTHPOBATh
CBOIO TO3ULIMI0, MHEHHUE;

TIPOBO/JIUTh CAMOCTOSITE/TbHO CIJIAHUPOBAHHBIM KCIIEPUMEHT, UCC/Ie[IOBaHUE
TI0 YCTAHOBJIEHHIO 0COOEHHOCTel MaTeMaTUYecKoro 00beKTa, sIBJIeHHs, TTPOoLecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXKy 00beKTaMH, SIBJIEHUSIMH, ITPOLIeCCaMU;

CaMOCTOSITe/TIbHO (hOpPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI TI0 pe3y/bTaTaM
MPOBE/IEHHOTO  HAOJIIOZIEHUsI, WMCC/AeI0OBaHMs,  OLIEHWBaThb  [JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE IIPOljecca, a TaKXKe BbIJIBUTaTh
TIPE/ITI0J/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIBJIATh [Ie(DUIUTEI UHGOPMALIUY, [AaHHBIX, HEOOXOJUMBIX /i1 OTBETa Ha
BOTIPOC M [I/Isl peIlieHusI 3a/[auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HUPOBATh,
CHCTEeMaTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO Pa3/TMUHBIX BUJIOB U (hopM
TIpe/ICTaB/IeHNST;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsITh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLI€HUBATb Ha/IE)KHOCTh UHpOpMaLN 1o CaMOCTOSITE/TEHO
copMyTMPOBaHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe 1eHCTBUS

Oomenue:

BOCIIPMHUMATh ¥ (DOPMY/MPOBATh CYKIEHUS B COOTBETCTBUM C YCIOBHUSIMH U
1[eJIIMU 0OIT[eHHs], SICHO, TOUHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
W THUCbMEHHBIX TEeKCTaX, [laBaTh T[IOSICHEHUS [0 XOJy PpelIeHHs 3a/jauy,
KOMMEHTHPOBATh MOYUYeHHbIN pe3y/IbTarT;

B Xozie 00CY>K[eHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY 00OCY>KJaeMoOl TeMHl,
npo0JieMbl, pelllaeMOl 3a/laud, BbICKA3bIiBaTh W/eM, HalleJieHHble Ha TIOMCK
pEIlleHUs], COTIOCTAB/IATbL CBOU CYXKIEHHSI C CY)KIEHHSIMU JPYTMX Y4YaCTHUKOB
Javaora, oOHapyKHUBaTh Pa3/IMuHe W CXOJACTBO IO3UI[HH, B KOPPEKTHOH (opme
(hopMy/TMpOBaTh Pa3HOTIACHs], CBOM BO3paKeHHUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PelleHus 3a/lauM, SKCIIepuMeHTa, MCC/IeoBaHus,
MPOEeKTa, CaMOCTOSITe/IbHO BbIOMPATh (hOpMaT BBICTYIUIEHMS C YYETOM 3ajiau
Tpe3eHTalyd U 0COOeHHOCTeH ayIUTOPHH.

Pery/iaTHBHBIE yHUBEpPCa/IbHbIE yUeOHbIE AeiCTBUA
Camoopranusanus:



COCTaB/IATh T/IaH, alTOPUTM pellleHus 3a/jlaui, BbIOMpaTh Crioco0 pelieHust C
YUETOM HUMEIOIUXCS PeCYypPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBAaTh
Y KODPEKTUPOBAaTh BApPHUAHTHI PelleHrH C YYETOM HOBOM MH(OPMAaL1K.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/leTb ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKcMd KAk OCO3HAHUS
CoBepIllaeMbIX [IeCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafleTh
criocobaMy  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoljecca YW pe3yJ/bTaTa pelleHus
MaTeMaTHh4YecKol 3ajjauu;

TIpe/IBUIeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PeIlleHrH 3a/auy,
BHOCUTb KODPEKTHBBI B [IeSiTeIbHOCTh Ha OCHOBe HOBBLIX 0OCTOSITE/TLCTB, [JaHHBIX,
HaliJIeHHBIX OIIMOOK, BLISB/IEHHBIX TPYHOCTEMH;

OLIeHMBAaTh COOTBETCTBHE pe3y/bTaTa 1€/ U YCJIOBUSM, OObSICHATH TTPUUHHEI
JNOCTYKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB esTe/IbHOCTUA, HaXO[UTh OIINOKY,
JlaBaTh OL|eHKY MPHOOPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

TOHUMAaTh U UCII0/b30BaTh TMpPeuMYyIlleCTBa KOMaH/AHONW U UHAWBUAYaTbHOU
paboThl Tpu pelleHWA yueOHBIX 3ajay, TPUHUMAThL 1[eib COBMECTHOMN
JesiTe/IbHOCTH, TIIAaHMPOBATh OpPraHU3al[di0 COBMECTHOM paboThl, pacripefiesisiTh
BU/IbI paboT, I0roBapyBaThCsi, 00CYKaTh MPOIECC U pe3yabTaT paboTkl, 0600111aTh
MHeHUsI HeCKOJIbKUX JTHO/Iel;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00CY>XmeHMs,, 0OMeH MHEHHH,
«MO3TOBbIe LITYPMbI» U WHbBIE), BBITIOJIHATH CBOIO YaCTb PA00OTHI U KOOPAMHUPOBATh
CBOM JIEUCTBUS C IPYTHMU U/leHaMH KOMaH/ibl, OIleHMBaTh KaueCTBO CBOET0 BKJIa/ia
B O0mMiA TPOAYKT TIO KpUTEpHUsM, CHOPMYIMPOBAaHHBIM YYaCTHUKAMH
B3aUMO/IEHNCTBUSI.

INPEAMETHBIE PE3YJ/IBTATHI

K konity 10 K1acca 06yyaroiuiicss HayuuTCs:

e CBOOOJHO OTEpHPOBATb OCHOBHBIMHM ITOHATHSIMH CTEPEOMETPUM TIpH
pelleHny 3a/iau U MPOBeIeHNU MaTeMaTUUeCKUX PacCy KIeHUM;

e TIPUMEHSATb aKCMOMbI CTEPeOMEeTPUH W C/Ae[CTBUS U3 HUX TIPU peLleHUUn
reoMeTpUUeCKUX 3a/jay;

e KJacCU(MULIMPOBATh B3aWMHOE pacCIiO/Io’KeHWe MPSIMbIX B TIPOCTPAHCTBE,
TJIOCKOCTeH B MPOCTPAHCTBe, MPSIMbIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e (BOOOJHO oOmepyvpoBaTh TIOHATUSMU, CBSI3AHHBIMM C yI7laMH B
MPOCTPAHCTBE: MeXKJy TIPSIMbIMU B TPOCTPAHCTBE, MEXy TMpsSIMOU U
IIJIOCKOCTBIO;

e CBOOO/IHO OTIEPHUPOBATH MTOHITUSIMH, CBS3aHHBIMU C MHOTOT'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOTPDAaHHUKOB (TIpu3Ma,
MMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

e KjJaccuuLMpoBaTb  MHOTOTPDAHHUKW,  BbIOMpas  OCHOBaHUSI  JJis
KJIaCCH(UKaLY;

e CBOOOJHO OIEpPUpPOBaTh TIOHATUSMU, CBS3aHHBIMH C  CeUeHHeM
MHOTOIPaHHUKOB TJIOCKOCTBIO;

* BBINOJHSATh rapasuienbHoe, L|eHTPa/IbHOe 17} OpPTOrOHabHOE
MPOEeKTUPOBaHKe (PUTyp Ha TVIOCKOCTh, BHITIO/IHATE 300pakeHust GUryp Ha
TIJIOCKOCTH;

e CTPOUTb CE€YEHUs] MHOTOIDAaHHUKOB DPA3/IMUHbIMU METOZAMM, BBIOIHATh
(BBIHOCHBIE) TIVIOCKHE UePTEXXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBepXY, COOKY, CHU3Y;

e BBIUMC/ATH IIOLIQJX  TIOBEPXHOCTel  MHOTOrDaHHUKOB  (TIpU3Ma,
nMpamMuzia), FTeOMeTpUUYECKUX TeJl C IipuMeHeHreM (hopmy.J;

e BOOOJIHO OTMepUpOBaTh MOHSATUSIMU: CUMMETPHSI B MPOCTPAHCTBe, LIEHTP,
OCb U IIJIOCKOCTb CUMMETPHH, LIEHTP, OCh U TFIOCKOCTb CUMMETPUH (DUTYPBI;

e CBOOOJHO OMEpPUpPOBaTh TMOHATHSIMH, COOTBETCTBYIOIIMMH BeKTOpPaM H
KOOp/IMHaTaM B MPOCTPAHCTBE;

e BBINIOJIHATD [IeMCTBUS HAJl BEKTOPaMU;

e pelIaTh 3aJa4d Ha [0Ka3aTeJbCTBO MaTeMaTUYeCKUX OTHOLIeHWW |
HaxoKJeHue reOMeTPUUYeCKUX BeJIMUMH, IPUMEHSIsi U3BeCTHbIE MeTO/IbI TIPU
pellleHWd MaTeMaTHUUeCKMX 3a7ad MOBBILIEHHOTO W BBICOKOTO YPOBHS
CJI0XKHOCTH;

e TMpPUMEHSTb MPOCTEMIINe [POrpaMMHbIEe CpeACTBa M 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI MPH PellieHUH CTepeoMeTpUUYeCKUX 3a/iay;

e U3BJIeKaTh, Ipeo0Opa30BbIBaTb W HWHTEPIIPETUPOBaTh HWHQPOPMAIUIO O
MPOCTPAaHCTBEHHbIX TeOMETPUUEeCKMX (urypax, IMpe/ACTaBlIeHHYI0 Ha
yepTekax U pUCYHKaXx;

e TIPUMEHSATH TMOJIydeHHble 3HaHWA Ha TIPaKTUKe: CpaBHUBaTb U
aHa/JIM3MPOBaTh peajibHble CUTYyalUW, NPUMEHSITb U3yueHHbIe TOHSTUS B
rpoLiecce TOMCKA pelleHusi MaTeMaTU4yecKd C(OopMyJ/MpOBaHHOU
npobsieMbl, MO/|eIMPOBaTh peasibHble CUTYyal[id Ha s3blKe TeOMeTpUH,
WCC/e/IoBaTh MOCTPOEHHbIE MOJEIU C MCI0J/Ib30BaHUEM TeOMeTpUUecKuX
TIOHATUM U TeopeM, amrapaTa anreOpbl, pelliaTh INPaKTUUeCKWe 3afiaud,
CBsI3aHHbIE C HAXOXK/JE€HUEeM reOMeTPUUYECKHUX BeTUUWH;

e UMeThb Mpe/CTaB/lieHUs 00 OCHOBHBIX JTaraX pa3BUTUS T'eOMETPUHM Kak
COCTaBHOU yacTu yHAaMeHTa pa3BUTUSI TEXHOIOTUH.

K koniy 11 K1acca 06yyaroiuiicss HayuuTCs:



cBOOO/IHO OTEepUpPOBaTh TOHATUSMH, CBSI3aHHBIMH C LIWJIHMHAPHUYECKOH,
KOHMYeCKOW U cdepuueckoil TOBEPXHOCTSIMH, OOBSCHATb CIIOCOOBI
TIO/TyYeHUs;

OrepypoBaTh MOHATUSMMU, CBS3aHHBIMU C TeJlaMU BpallleHUsl: [IUIWH/POM,
KOHYCOM, cepoii U 111apom;

pacrio3HaBaTb Tefa BpailleHus (LUWIMHAD, KOHYC, cdepa U 11ap) H
00BSICHATDH CITOCOOBI TIO/TyUeHUs TeJl BpallleH!s;

K/lacCU(UIIMPOBATh B3aUMHOe pacriosioykeHre chephl U MJI0CKOCTH;
BBIUUC/IATh BEJIUUMHBI 3/IEMEHTOB MHOTOIDAaHHMKOB W Tesl BpallleHus,
00BEMBI U TIIOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tes BpalljeHus,
reoMeTpUUeCcKHX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTIEPUPOBATh TOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTDaHHMK, BIMCaHHbIM B cdepy U
OMUCAHHBIA OKO/IO cepsl, cepa, BNMCaHHAs B MHOTOTPAaHHUK WJ/IU TeJi0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHHUS] MEXK/Ty TIIOIIAsIMHU TTIOBepXHOCTeH U 06bEMaMu
1I0ZI00HBIX TeT;

n300pakaTb u3yuaeMble (UTYpbI, BBIMNOMHATH (BBIHOCHBIE) TIIOCKHE
yepTe)Xy W3 PUCYHKOB IMPOCTBIX 0O0BEMHBIX (UTYp: BUJ, CBepXy, COOKY,
CHU3Y, CTPOUTh CeUeHUs TeJl BpalljeHus;

W3B/IeKaTh, WHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HMH(OPMALIIO O
MIPOCTPAaHCTBEHHbIX TeOMEeTpUUeCKUX (Qurypax, IpeACTaBJeHHY0 Ha
yepTe)kax M pUCyHKax;

cBOOO/IHO OTIEPUPOBATH MMOHSTHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATDH OTepaliuu Hajl BEKTOPaMU;

3a/jaBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/WHaT;
pelliaTh reoMeTpUUeCcKye 3alaur Ha BLIYKMC/IEHHE YTJIOB MEXAY TIPIMBIMU U
TIJIOCKOCTSIMM, BbIUMC/IEHUE PACCTOSIHUAN OT TOUKU [I0 TVIOCKOCTH, B 1[€/I0M,
Ha NIpUMeHeHue BeKTOPHO-KOOP/IMHATHOTO MeTO/ia MU PelleHUY;
cBOOO/IHO OMepypoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHEM B
TPOCTPAHCTBE, 3HaTh CBOMCTBA /IBM)KEHUM;

BBITIOJIHATh W300pa)KeHHsT MHOTOTPAHHWKOB W Tejl BpallleHWs TpH
rnapa/iyie/;ilbHOM TlepeHoCe, 1[eHTPa/JIbHOM CUMMETPUM, 3epKa/ibHOM
CUMMEeTpPHH, IPU TIOBOPOTE BOKPYT TPSIMOM, Tipeobpa3oBaHusi 1oj00us;
CTPOUThH CeueHHsI MHOTOTPAaHHUKOB M Tesl BpallleHUs: CeUeHUs I[UIUHApa
(mapasiesibHO Y MeprieHJUKY/sIPHO 0CH), ceueHust KoHyca (TapasiienibHbie
OCHOBaHUIO U MPOXO/SIIMe uepe3 BepIInHY), CeUeHus 111apa;
WCI0J/Ib30BaTh MeTO/bl TMOCTPOEHUs] CEeUeHUM: MeTOJ CJie[iloB, MeTO[
BHYTPEeHHero NpoeKTUPOBaHMs, MeTO/, IepeHoca CeKyIlel MI0CKOCTH;



JTOKa3bIBaTb reOMeTpHUYeCKre YTBeP)KAeHUS;

TIPUMEHSITh reoMeTpuueckue (aKThl /sl pellleHHs CTepeoMeTpPUYecKUX
33/lau, Mpe/ro/aratoliX HEeCKOJbKO IIaroB pelleHus, eC/lu YC/IOBUS
TIpUMEeHeHUs 3a/1aHbl B SIBHOW U HeSIBHOM (hopMe;

peliaTh 3aJlaud Ha [l0Ka3aTe/JbCTBO MaTeMaTUYeCKUX OTHOIIeHUuN |
HaxoXX/leHue TeoMeTpUUeCKHX BeJINUKH;

TIPUMEHSITh MPOrPaMMHbIE CPeJICTBA U 371€KTPOHHO-KOMMYHUKAI[OHHbIE
CUCTEeMBbI TIPY PeIleHNr CTepeoMeTPUUYEeCKUX 3a/iay;

TIPUMEHSTh TTOTyUeHHbIe 3HaHWS Ha MPaKTHUKe: CpPaBHUBATh, aHA/TM3UPOBATh
1 OlleHHWBaTh peajlbHble CHUTyal[dd, TIPUMEHSITh H3yueHHble TIOHSTUS,
TeOpeMbl, CBOWCTBA B TIpoljecce TIOMCKAa pelleHus MaTeMaThuecKu
cchopMy/IPOBAHHOM TTPOOJIEMbI, MO/Ie/TUPOBAaTh peajibHble CUTYal[uM Ha
sI3bIKe TeOMeTpUU, UCCIeJloBaTh MOCTPOeHHbIe MO/Ie/Id C UCII0/Ib30BaHHEM
reoMeTpUUeCKUX TIOHATHH W TeOopeM, arrapara anreOpbl, pelaThb
MpakTUUeCcKWe 3a/laud, CBsi3aHHble C HaXOXKAeHWeM TIeOoMeTPUYeCcKUX
BeJINUMH;

MMeTb TIpe/iCTaB/eHus] 00 OCHOBHBIX 3Tarax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4yacTy (DyH/JaMeHTa Pa3BUTUS TEXHOJIOTUH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/IeKTPOHHbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udppoBbie)
n/n NMporpaMmsbI Bcero Koutposb bt TpakTuyeckue oOpa3oBare/IbHBIE
e paboTsI pPaboThI pecypcn1
1 BBenenue B cTepeoMeTputo 23 1
5 BsaumHoe pacrionoxeHue NpsiMbIX B 6 1
TIPOCTPaHCTBe
3 [TapasnienbHOCTD MPSIMBIX U MJIOCKOCTEH B 3
TIPOCTPaHCTBe
4 HepneH,qHIEynﬂpHOCTb MPSIMBIX U 95
TIJIOCKOCTeN B MPOCTPAHCTBE
YTbl U pacCTOSIHUSA 16 1
MHororpaHHUKu 7 1
BekTops! B IpOCTpaHCTBe 12
3 HOBTOPGHI/IE, 000011[eHre U CUCTeMaTHU3aIs c 5
3HaHUM
OBLIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 K/TACC

KosmmuecTBo uacoB O/1eKTpPOHHbIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne m/m NpOrpaMMslI Bcero Kontponbhel Ipakrueckue oOpa3oBaTe/bHbIE
e paboTbI paboThI pecypesI
1 AHantryeckasi reoMeTpUst 15 1
5 [ToBTOpEHME, O606H.[€Hlfe u 15 1
cucTemMaTH3aLys 3HaHUN
O6BEM MHOTOTpaHHHUKA 17 1
4 Tena BpalleHus 24 1
c [Ty10111a111 TOBEPXHOCTU ¥ 00BEMBI 9 1
KPYTJIBIX Te
6 [JBrxenus 5 1
7 [ToBTOpEHME, O606H.[€Hlfe u 17 5
cucTemMaTH3aLys 3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

Bcero

KoHTpo/ibHEBIE
padoThI

ITpakTHyecku
e padoThI

Hara
U3yYeHus

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/bHbIE

pecypchbl

OcHOBHbIEe TIpaBU/Ia U300paXKeHHsT Ha
PUCYHKE TIJIOCKOCTH, TIapa/lIe/IbHBIX
NIpSIMBbIX (OTPe3KOB), cepeJHbI OTpe3Ka

[ToHsTUS CTepeOMeTpUH: TOUKA, TpsiMasi,
TJIOCKOCTB, MPOCTPaHCTBO. OCHOBHbIE
npaBU/ia U300pa’keHUsI Ha PUCYHKe
TIJIOCKOCTH, TIapaJlieJIbHbIX TIPSIMBIX
(oTpe3koB), cepeiMHbI OTPe3Ka

[MoHsTHS: TTepeceKaroLrecs TVIOCKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TVI0OCKOCTb;
TIOTyTIPOCTPAHCTBO

[ToHsITHS: TIepeceKaroIrecs TVIOCKOCTH,
TiepeceKaroIyecs MpsiMasi ¥ TVI0OCKOCTh;
TIOTyTIPOCTPAHCTBO

MHoOrorpaHHHKH, ©300paXkeHre
TIPOCTEHILINX MMPOCTPAaHCTBEHHBIX (GUTyp,
HeCYIIeCTBYOILIUX 00bEKTOB

MHororpaHHUKH, W300pakeHune
MPOCTEMIINX TTPOCTPAHCTBEHHBIX PUTYP,
HeCYIIIeCTBYHOIUX 00BEKTOB

AXCHOMEI CTePEOMETPHHU U T1€PBLIE




a1eaCTBUA U3 HUX

AXCHOMEI CT€EPEOMETPHHU U T1€PBLIE
a1eaCTBUA U3 HUX

AKCHOMBI CTEpeOMeTPUH U T1epBble
creicTBYs U3 HUX. CriocoObl 3a/jaHust
NPSIMBIX U TJIOCKOCTEH B POCTPaHCTBe.
O603HayeHust TIPSIMBIX U TVIOCKOCTEH

10

M306pakeHre ceueHUM MUpaMu/ibl, Kyoa
Y MIPU3MBI, KOTOPBIE TIPOXO/AT UYepe3 Ux
pébpa. Vi3o6pakeHne TiepeceyeHust
TI0JTyYeHHBIX TUIOCKOCTEN.
PackpalirmBaHye MoCTPOeHHBIX CeueHnH
Pa3HBIMH LIBETaMU

11

M300pakeHre ceueHUM MUpaMu/bl, Kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXO/AT Yepe3 Ux
pébpa. Vi3o6pakeHre TiepeceyeHust
TI0JTyYeHHBIX TUIOCKOCTEN.
PackpalirBaHye 1MoCTPOeHHBIX CeueHni
Pa3HBIMU LIBeTaMU

12

M300pakeHre ceueHUM MUpaMu/ibl, Kyda
Y TIPU3MBI, KOTOPBIE MTPOXO/AT Yepe3 X
pébpa. VizobpakeHne niepeceyeHust
TI0JIyYeHHBIX TUIOCKOCTEN.
PackpaiBaHye 1MoCTPOeHHBIX CeueHni
Pa3HBIMH LIBETaMHU

13

M300pakeHre ceueHUM MUpaMu/ibl, Kyda
Y TIPU3MBI, KOTOPBIE MTPOXO/AT Yepe3 X
pébpa. Vi3obpakeHre niepeceyeHus
TI0JIyYeHHBIX TVIOCKOCTEN.




PaCKpaLLII/IBaHI/Ie MOCTPOEHHLBIX CceueHUM
Pa3HbBIMHU LIBETAMH

14

MeToz ciefoB [i/1si TOCTPOEHUsI CeueHun

15

MeToz cefoB /17151 TOCTPOEHUsI CeUeHUH.
CBoricTBa nepeceyeHU NpsIMbIX U
TJIOCKOCTeM

16

Mertoz ciefioB /1J1s1 HOCTPOEHUS CeUeHUH.
CBoliCTBa nepeceueHry NpsIMbIX U
IIJIOCKOCTeN

17

ITocTpoeHKe ceueHrit B mMpamu/ie, Kybe
110 TPEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)Xel U 3aIuCh I11aroB
TIOCTPOEHHS

18

[TocTpoeHMe ceueHnit B TMpamMu/ie, Kybe
110 TpEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)XXel U 3aIuCh I11aroB
TIOCTPOEHHS

19

[TocTpoeHue ceueHuii B TMpaMu/je, Kyoe
1o TpéM ToUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX YepTeXKell 1 3aruCh 111aroB
[IOCTPOeHYS

20

[TocTpoeHue ceueHuii B TMpaMu/e, Kyoe
110 TPEM TOUKaM Ha pébpax. Co3zaHue
BBLIHOCHBIX UepTeXKel 1 3arvcCh 111aroB
MOCTPOEHUS

21

[ToBTOpeHue nnannMmerpun: Teopema o
TIPOTIOPLIMOHA/IBHBIX OTpe3Kax. [Togobue
TPeyrolbHUKOB




22

[ToBTOpeHue myiaHuMeTpuu: Teopema
MeHenas. PacueThbl B ceueHUSIX Ha
BBIHOCHBIX yepTexkax. MicTopusi pa3BuTus
TJIAaHUMETPUU U CTepeOMeTpUU

23

KonTposbHas paboTa "AKCHOMBI
crepeomeTpud. Ceuenus"

24

B3auMHOe pacriosioykeHre MpsiMbIX B
nipoctpaHcTBe. CKpeIyBaroIrecst
nipsiMble. TTpy3HaKK CKPEIUBAIOIUXCST
npsiMbIX. [TapasienbHbIe MpsIMbIe B
TIPOCTPaHCTBe

25

Teopema 0 Cy111eCTBOBaHUU U
eJMHCTBEHHOCTHU NPSIMOY Tapasiie/lbHOU
JlAHHOU TIPSIMOM, IPOXOAALLIeN yepes
TOUKY IIPOCTPaHCTBa U He JieXKall|ei Ha
JlaHHOU TpsIMOK. JIeMMa o0 repeceueHUMn
rapasijie/IbHbIX MPSMBIX [IJIOCKOCTBIO

26

[TapanienpHOCTh Tpex npsamelX. TeopeMa
0 TpéX Mnapasule/bHbIX NpsAMbIX. Teopema
0 CKpelLMBaroLUXCs IPAMBIX

27

[TapannensHOe IpOEKTUPOBaHKe.
OCHOBHbIE CBOMCTBA MapajiesbHOro
NpoeKTHUpOBaHus. V300pakeHHe pa3HbIX
¢uryp B napassenbHON NPOEKLUU

28

LenTpasbHast NpOeKLUs. YTOJ C
COHarpaB/IeHHbIMA CTOPOHAaMHU. YTOJI
MeXKy MPSMbIMA

29

3ajjauu Ha ZI0Ka3aTebCTBO U




HcciieloBaHUe, CBsi3aHHbIE C
pacrioyioykeHreM TIPSIMbIX B
MIPOCTPaHCTBE

30

[ToHATHA: apaiIebHOCTb NPSIMOU U
MJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
Trapa’su1e/IHOCTH MPSIMOM U MJIOCKOCTH.
CaolicTBa napasnienbHOCTH NPSIMOM U
IJIOCKOCTH

31

[eoMeTprueckue 3a/lauv Ha BBIYUCTEHHE
Y [J0Ka3aTe/bCTBO, CBsI3aHHBIE C
Tlapasiie/TbHOCTBIO TPSIMBIX U
IVIOCKOCTel B IPOCTPAHCTBE

32

[TocTpoeHue ceueHUs1, TPOXOAALLETO
yepe3 JAaHHYIO NPSAMYIO Ha UepTexe U
rapasuieJibHOTO APYrou npsiMou. Pacuér
OTHOILIeHU

33

[TapasenbHast IPOEKIUs, TPUMEHEeHHe
[J1s1 TIOCTPOEHMUSI CeueHnH Kyba
napasuiesnenunezia. CBoiicTBa
Tniapasuiesienurnesia ¥ pu3Msl

34

[TapanienpHble 10CKOCTH. ITpu3sHaku
Trapasiie/IbHOCTH BYX IUVIOCKOCTeN

35

Teopema 0 mapasniesibHOCTU U
eIJMHCTBeHHOCTH TVIOCKOCTH,
MpOXOJslieil uepe3 TOUKY, He
TIPUHA/IJIEXKAIIYI0 JaHHOW MI0CKOCTH U
CJIeICTBUS U3 Heé

36

CaBoiicTBa Mapa/iie/IbHbIX IJIOCKOCTEM: 0




Triapa’suie/IbHOCTH TIPSIMBIX TlepeceveHust
TIpY TiepeceueHn! JBYX MapasuiebHbIX
TJIOCKOCTeM TpeTbeit

37

CaolicTBa napasuienbHbIX MJIOCKOCTEeH:
00 oTpe3Kax mapasuie/bHbIX MPSMBIX,
3aK/TFOYEHHBIX MeXAY TapaieTbHbIMU
TJIOCKOCTSIMU; O TlepeceueHru TIPsiMOi C
[IByMsl lapa’ie/lbHbIMU TJI0CKOCTSIMU

38

IToBTopeHue: TeopeMa I[Tudaropa Ha
TJIOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPUS
NIPSIMOYTOJIBHOTO TPeyTo/IbHUKa

40

CaoticTBa Ky0a 1 IpsIMOYTO/TbHOT'O
napasuiesienureza

41

BeruncieHye [JIMH OTPe3KOB B Kybe u
MIPSIMOYTOJIbHOM Tapasiienienure/ie

42

[TeprieHAUKYISPHOCTD NIPSIMOW U
IJ1I0CKOCTU. [IpusHak
NeprieH/IVKY/ISPHOCTY NIPSIMOU U
IIJIOCKOCTU

43

[TeprieHAVKYISPHOCTD NIPSIMOW U
r10ckocTH. [Ipr3Hak
NepreHuKy/ISIpPHOCTH NIPSIMOY U
IIJIOCKOCTH

44

Teopema 0 Cyi11eCTBOBaHUU U
eZJMHCTBEHHOCTH NPSIMOM, TTPOXO/ASILIeid
yepe3 TOUKY MPOCTPAHCTBA U
NepreHAuKY/ISIPHOM K MJIOCKOCTH




IInockoctu u neprneHguKyJ/sdipHbIe UM

45 NpsiMble B MHOI'OTPaHHUKAX

46 [TnockocTH U neprneH UKy IsIpHble UM
NpsiMble B MHOTOTPaHHUKAX
[TeprieH UKy 1Ip ¥ HAKJIOHHAS.

47 [TocTpoeHye nepneHAUKY/Ispa U3 TOUKU
Ha NpsSMYO
[TeprieH UKy /1P ¥ HAKJIOHHAS.

48 [TocTpoeHue reprieHAUKY/IsIpa U3 TOUKU
Ha NPsSMYO

49 Teopema 0 Tpéx nepreHAUKYJIIpax
(psiMast 1 o6paTHas)

=0 Teopema 0 Tpéx mneprieHAUKYJIsIpax
(mpsiMast ¥ o6patHas)

51 Yron mexzay cKpeljBarUMUCs
MpSIMBbIMHA
[Tonck nepneHANKY/ISIPHBIX MPSIMBIX C

52 TTOMOLLIBIO TepIIeHIUKYISIPHBIX
MJIOCKOCTeN

53 OpTroroHanbHOe IPOeKTHpPOBaHUE
[TocTpoeHue ceueHuii Kyba, MprU3Msl,

54 TMpaBU/IbHOM MUPAMU/IbI C TIOMOII[BIO
OpPTOTOHATbHOM MPOEKIIUU
[TocTpoeHue ceueHuii Kyba, prU3Msl,

55 MpaBU/IbLHOM MUPAMU/IbI C TTIOMOII[BIO
OpPTOTOHA/TbHOM MPOEeKLIUU

56 CuMMeTpuUs B IPOCTPAHCTBE

OTHOCMTEILHO MI0CKOCTH. ITnockocTn




CI/IMMETPI/Iﬁ B MHOI'OrpaHHHKdX

57

[Tpu3sHaK neprieHAUKY/ISIPHOCTH NPSMOMN
Y TUIOCKOCTH KaK CJIe[ICTBUEe CHMMEeTPUU

58

IIpaBubHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH /10 TVIOCKOCTH

59

IIpaBubHBIE MHOTOrpaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH /10 TVIOCKOCTH

60

CriocobbI OMyCTUTD TIepIIeHAUKYJISIPbI:
CUMMEeTpUSs1, CIBUT TOUKH TI0
Trapasiie/TkHOM MpsIMOi

61

CpBur 1o HernapasienbHON NPSMOM,
V3MeHeHHe pacCTOSTHUM

62

KoHTpospHas pabota "B3anmHoe
Pacro/io)KeHKe MPSIMBIX U TJIOCKOCTeH B
IpoCTpaHcTBe"

63

[ToBTOpEHME: yro/ MeXXAy NpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPUS B
NIPOM3BOJIBHOM TPeyro/ibHUKe, TeopeMa
KOCUHYCOB

64

[ToBTOpEHME: YyrO/ MeXAY
CKpellMBaIMMUCS NIPSIMBIMU B
MIPOCTPaHCTBe

65

["'eomeTpHueckre MeTO/bl BBIYMC/IEHUS
yr/ia Mexxzy pssMbIMU B
MHOTOrpaHHHUKaxX

66

HByrpannbiii yron. CBONCTBO JIMHEUHBIX
YTJI0OB IByTPaHHOTO yTJia

67

[TepneHAUKYASIPHBIE TIJIOCKOCTH.




CpoticTBa B3aMMHO MepIeHAUKY/IIPHBIX
IUIOCKOCTeH

68

[Tpr3HaK neprieHAUKYIsIpHOCTH
IVIOCKOCTeH; TeopeMa O MpsIMOii
riepeceyeHust BYX IJIOCKOCTel
TrieprieH/IMKYISPHBIX TPeThel MI0CKOCTH

69

[IpsiMoyronbHBIA Napasienenumnes; Kyo;
V3MepeHUs], CBOMCTBa NPSMOYTO/IbHOTO
napasuiesienurea

70

TeopeMa 0 AixiaroHaIy NpPsSIMOYTOJILHOTO
rapasuiesieniurie/ia v C1efCTBHe U3 Heé

71

CrepeoMeTpuuecKre U NpUK/IaJHble
3aJjauu, CBsI3aHHbIE CO B3aUMHBIM
pacrooKeHueM MPSIMbIX U IMJIOCKOCTH

72

[ToBTOpEHME: CKpeLUBarOIIecs
TIpsiMble, TIapasijie/ibHble TVIOCKOCTU B
CTaHJAPTHBIX MHOTOIPaHHUKAX

73

ITapa mapasiiesbHBIX MJIOCKOCTeH Ha
CKPeLUBAIOLLUXCSI TIPSIMBIX, PAaCCTOSTHH
MEX/y CKpeL[UBarOIIUMUCS MPSIMbIMH B
TIPOCTBIX CUTYALUSX

74

PaccTosiHMe OT TOUKH [I0 TIJIOCKOCTH,
PaCcCTOsIHYE OT MPSIMOM /10 TIOCKOCTH

75

Brrurcienyre pacCTOsSIHUN MeXIy
CKpellMBaIMMUCS TIPSIMbBIMU C
MOMOLLBIO TIePIIeHUKYISPHOU
IJIOCKOCTH

76

TpéxrpaHHbIi yroJ, HepaBeHCTBa s




TPeXTpaHHbIX yrioB. TeopeMa
[Mudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB /Il TPEXTPAaHHOTO yTJia

OneMeHThI ChepruuecKoil reOMeTpUu:

77 reofiesuyeckue JMHUU Ha 3emMie 1

78 KouTpospHas pabota "Yribl u 1
paccrosgHus"

79 Cucremaru3saiiys 3HaHUN 1
"MHOrorpaHHuK M ero 3jieMeHTbl"

80 IMTupamupga. Buasl nupamuy,. [1paBusibHas 1
nvpamuja

a1 [Tpusma. [IpsiMast U HaK/IOHHas [TPU3MBL. 1
[IpaBunbHas ripusMa

82 [Tpssmoli napasienenunes, 1
NIPSIMOYTOJIbHBIN TMapasuienenurnes, Kyo

a3 Brinyksible MHOrorpaHHukHY. Teopema 1
Junepa
Beinykible MHOrOrpaHHuku. Teopema

84 Ounepa. [IpaBunbHbIE U 1
TO/TyTIPaBU/IbHbIE MHOTOTPaHHHUKHU

85 KonTposbHas pabota "MHoOrorpaHHUKH" 1

86 [ToHATHE BeKTOpa Ha TVIOCKOCTU U B 1
TIPOCTPaHCTBe

87 CymMmma BeKTOpOB 1

88 Pa3HoCTb BEKTOpOB 1

89 [TpaBuio napasnenenureia 1

90 YMHOKeHHe BeKTOpa Ha YUCII0 1




Pa3sno)xeHre BeKTOpa 1o 6a3ucy Tpéx

91 BEKTOPOB, He JIeXKall[iX B OJHOM 1
MJIOCKOCTH
92 CkasisipHOe Tpou3Be/ieHre 1
93 BbruncsieHne yria Mexxy BeKTOpamu B 1
TPOCTPaHCTBe
94 [Ipocrelilive 3ajau ¢ BEKTOpaMu 1
95 [TpocTeiiiive 3a7jaur ¢ BeKTOpaMu 1
96 [Ipocreiillive 3a1aur C BeKTOpaMu 1
97 [Ipocreiiilive 3a1au ¢ BEKTOpaMu 1
98 O0o00611IeHMe ¥ CCTeMaTH3alys 3HaHUH 1
99 O06o006111eHre ¥ ccTeMaTH3alys 3HaHUH 1
100 WToroBasi KOHTpoJibHasi paboTa 1
101 MToroBast KOHTpOJ/IbHasi paboTa 1
102 O0o006111eHMe ¥ CCTeMaTH3alys 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KommuecTBo yacoB JJIEKTPOHHbIE
No ara u(ppoBbIe
n/n Tema ypoka Bcero Kourposeubie | Ipakrutecku fl[3yqeﬂnﬂ (l)lﬁ[(ill;onaTeanme
paboThI e padoThI pecypesI
[ToBTOpeHue Temsl "KoopauHaThl
1 BEKTOpa Ha IJIOCKOCTH U B 1
IpoOCTpaHCTBe"
? IToBTOpeHue Tems! "CkassspHOe 1
TpoM3Be/jeHre BeKTOPOB"
3 [ToBTOpeHue Temsl "BrrunciieHue yria 1
MeXX/ly BeKTOpaMH B [IPOCTpaHCTBe"
4 [ToBTOpEHUE TeMbl "'YpaBHeHUe MPSIMOH, 1
TIPOXOZIIel uepes iBe TOUKH"
c YpaBHeHue I7I0CKOCTH, HOpMaJlb, 1
ypaBHeHMe IIJIOCKOCTU B OTPe3Kax
6 YpaBHeHHe TJIOCKOCTU, HOpMaJlb, 1
ypaBHeHHe TUIOCKOCTU B OTpe3Kax
7 BekTopHoe npou3sezieHue 1
3 JIuHeliHble HepaBeHCTBa, JIMHEUHOe 1
MpOrpaMMHpOBaHUe
9 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1
MpOrpaMMHpOBaHue
10 AHanuThueckrie MeTO/pbl pacuéTa yria 1
MeXXZy NpSIMBIMU B MHOT'OIPaHHUKAaxX
11 AHanMTHYeCKHe MeTO/Ibl pacuéTa yria 1




MeXXy IMJIOCKOCTAMU B MHOI'OI'PaHHUKAX

dopmyJia pacCTOSHUSA OT TOUKH [10

12 MJIOCKOCTH B KOOP/IMHATaX

13 HaxoxxzieHre pacCTOSIHUM OT TOYKH 10
TIJIOCKOCTH B KyOe

14 HaxoxxzieHre pacCTOSIHUM OT TOYKH 10
IJIOCKOCTH B NPaBU/IbHOM NTUPaMUzie

15 KonTponbHas paboTa "AHanutrueckas
reomeTpus"

16 CeueHMs1 MHOTOIPaHHUKOB:
CTaH/lapTHble MHOT'OT'PaHHHKHU

17 CeueHMs1 MHOTOI'PaHHUKOB: METO[
cnesjoB
CeueHMss MHOIOI'DaHHUKOB:

18 CTaHZAPTHBIE TIJIOCKOCTH, ITlepeceyeHus
MIPSIMBIX U IJIOCKOCTeN

19 [TapasiesbHble NIpsIMBbIE U TVIOCKOCTH:
rapasijie/ibHble CeYeHHUs

20 [TapasiesipHble NIpsiMbIe U TJIOCKOCTH:
pacyéT OTHOIIeHUM
[TapasnnenbHble MpsiMble Y MJIOCKOCTHU:

21 YIJIbI MEX/Y CKpPelLlUBaroIUMUCs
NIPSAMBIMU
[TeprieH UKy IIpHBIE TIPSIMbIE U

27 MJIOCKOCTH: CTaHJApTHBIE Mapbl

neprieHUKyJ/JIAPHBIX IVIOCKOCTEeH U
MPpAMBIX, CUMMETPHUH MHOI'OI'PaHHUKOB




23

[TeprieHAUKY/ISIPHBIE TIPSIMbIE U
TIJIOCKOCTH: TeopeMa O Tpex
neprieH UKy asipax

24

[TeprieH UKy IIpHBIE TIPSIMbIE U
MJIOCKOCTH: BBIUMC/IEHHUS [JIVH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHMe: MIOIAAU
MHOTOYTOJIbHUKOB, (POPMYJIbI [j1s1
nIoIazel, coobpaxkeHus 1oj00ust

26

[ToBTOpeHue: oAU
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIoIazield, coobpaXkeHus 1oj00ust

27

[ToBTOpEHuUe: oL AU
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /1/IsT
nIomazei, coobpakeHust og00ust

28

TTomaaqu ceueHU MHOTOTPaHHUKOB:
TUIOLA/TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHHs ITOZ00us

29

TTotaqu ceueHU MHOTOTPAaHHUKOB:
TUIOLI[A/TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YyacTu, CO0OpakeHUs ITOA00us

30

KoHtpospHast pabota "IToBTOpeHue:
MHOI'OIDaHHUKH, CeYeHUsI
MHOI'OTPaHHUKOB"

31

O61BéM Tena. O6bEM MPSIMOYTOTBHOTO
niapasiesienuresa

32

3amauu 00 yiBoeHUM Kyba, 0
KBazipaType Ky0a; O TPUCEKLIUH yTJia




33

CrepeomeTpuueckue 3a/jauu, CBsI3aHHbIe
€ 06bEMOM TIPSIMOYTOJTLHOTO
rapa’suiesierure/ia

34

[IpukiaziHble 3aauu, CBSI3aHHBIE C
BbIUKC/IeHHeM 00bEéMa TIPSIMOYTO/ILHOTO
napasiienenunesa

35

OO6BEM TPSIMO¥A TIPU3MBI

36

CrepeomeTpuueckue 3a/jauy, CBSI3aHHbIE
C BbIUMC/IeHeM 00BEMOB MTPSIMOM
TIPU3MBbI

37

TTpuKafHbIe 3a/1aUH, CBA3aHHbIE C
00BEMOM TIPSIMOM TTPU3MBI

38

BeruniciieHrie 06EMOB TeJsT C TTIOMOILBIO
orpezie/iEHHOrO UHTerpana. O0bEM
HAaKJIOHHOM MPU3MBbI

39

BbIuniciieHre 06BEMOB TeJjl C TTIOMOIIBIO
orpezie/iEHHOrO UHTeTrpana. O6beéM
UPaMUIbI

40

dopmyna 06béMa MUpamMUpbl.
OrtHoleHre 00beMOB MUPaMUZ, C
00I1IKM yT7IOM

41

dopmyna 06béMa MUpamMUbI.
OrtHoleHre 00beMOB MUPaMUZ, C
001MM yTI0M

42

CrepeomeTpuyecKye 3a/jauu, CBsI3aHHbIE
¢ 06éMamMH HaKJIOHHOW TIPHU3MBbI

43

CrepeomMeTpUUeCKye 3a/jauu, CBsI3aHHbIE
¢ 0ObEMaMHM TTHPAMH/IbI




[TpuknagHbie 3a7aun 110 TeMe "OOBEMBI

44 Ten", cBsi3aHHBIE C 00HLEMOM HAK/IOHHOMH
TIPU3MBbI

45 IMpukiagHbIe 3a7auu 1o TeMe "O0bEMBI
Tesl'", CBsI3aHHBIE C 00BbEMOM MUPAMU/IBI

46 [TpumeHeHre 00BEMOB. Bhruncienue
pacCTOsIHUA 10 TUIOCKOCTH

47 KontponbHas pabota "O0bémM
MHOTI'OTpaHHUKA"
HunuHaprueckass IOBEpPXHOCTb,

48 obpa3ytoriye UIHHAPUUECKON
TOBEPXHOCTHU

49 Hunmunzp. [IpsiMoii KpyroBo# LUAUH/P.
[Tnowja e MOBEPXHOCTH LM/IMH/PA

=0 KoHunueckasi moBepXHOCTb, 00pa3ytorye
KOHMYeCKOoW NoBepxHOCTH. KoHyc

51 CeueHue KOHyCa IJIOCKOCTBIO,
rapasizieJILHOU IJIOCKOCTY OCHOBaHUS

£o Yceuénnblii KoHyC. 300pa>keHne
KOHYCOB M YCEUSHHBIX KOHYCOB

=3 [Tno1azb 60KOBOIM TTOBEPXHOCTH U
T10JIHOM MOBEPXHOCTU KOHYCa

54 [Tno1jaab 60KOBOIM TTOBEPXHOCTH U
T10JIHOU [TOBEPXHOCTU KOHYCa
CrepeoMeTpUuecKye 3a/jaui Ha

55 Jl0Ka3aTenbCTBO U BbIUMCIIEHHE,

MOCTPOeHHEM CeueHUW LUIMHAPA,
KOHyCa




56

CrepeoMeTpUuecKye 3a/jauu Ha
Jl0Ka3aTenbCTBO U BbIUMCIIEHNE,
MOCTPOEHHWEM CeYeHU LIUIUH/PA,
KOHYyCa

57

HpI/IKJ'Ia,E[HbIe 3a/ia4u, CBA3dHHEIE C
HU/IMHAPOM

58

[IpukiazHble 3aauu, CBSI3aHHBIE C
LIWTUHAPOM

59

Cdepa u 1iap

60

[Tepeceuenue cdepsl U 11apa C
MI0CKOCThI0. KacaHue miapa u cepbl
TJIOCKOCTBI0. B 1 n3o6pakeHue 1iapa

61

[Tepeceuenue cdepsl U 11apa C
nI0cKocThio. Kacanue 1iapa u cepbl
TJIOCKOCTBI0. By 1 n3o6pakeHue 11apa

62

YpaBHenue coepsl. [Inoiaab cepsl 1
eé yacreit

63

Cummetpus chepsl U 111apa

64

CrepeomeTpuyecKye 3aJjaudl Ha
[I0Ka3aTebCTBO U BBIUKC/IEHNE,
CBsi3aHHBIE CO C(hepoii U 11apom,
TIOCTPOEHNEM MX CeUeHH T/IOCKOCTHIO

65

CrepeoMeTpuueckue 3aJjaud Ha
Jl0Ka3aTebCTBO U BBIUKC/IEHHE,
CBsi3aHHBIE CO Cepoii U 1IapoMm,
MOCTPOEHUEM UX CEUEHHUH TJIOCKOCTBIO

66

[pukaiHbIe 331Uk, CBs3aHHBIE CO
cdepoii U 11apom




67

[ToBTOpEHHE: OKPY>KHOCTDb Ha
TIJIOCKOCTH, BHIUMC/IEHHUST B OKPY)KHOCTH,
CTaH/apTHBIE TIOA00Hs

68

Pa3nnunbie KOM6I/IHaL[I/II/I TeJI BpallleHUs
W MHOT'OI'PaAHHHKOB

69

3azauu 1o TeMe ""Tesia ¥ NIOBEPXHOCTU
BpalleHus"

70

3azauu 1o teme "Tesa ¥ MOBEPXHOCTU
BpalleHus"

71

KonTponbHas pabota "Tema u
TIOBEPXHOCTH BpallleHus "

72

O6béMm 1umuHgpa. Teopema 06 00bEMe
MPSIMOTO LIWIMH/IPA

73

BeruriciieHre 00bEMOB TeJT C TIOMOIIIBIO
orpezie/iEHHOrO UHTerpana. O6béM
KOHyCa

74

I[Tnomazyu GOKOBOM U TTOJTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyecKye 3a/jauu, CBsI3aHHbIE
C BbIUMC/IeHHeM 00bEMOB LIJTMH/PA,
KOHyCa

76

[TpuknagHbie 3a7aun 110 TeMe "OOBEMBI
Y TI/IONa[y TIOBepXHOCTel Ten"

77

OO6BEM I11apa U IIapOBOT0 CEKTOPA.
Teopema 06 06béMme 11apa. [nomags
cdepbl. CTepeoMeTpUUeCKHEe 3a/IauH,
CBsI3aHHbBIE C BBIUMC/IEHHEM 00bEMOB
111apa, IApOBOT'0 CErMEHTA U I11apOBOT'0




CEeKTOpa

78

IMpukiagHbie 3a7auu 1o TeMe "O0bEMBI
Tesl'", CBsI3aHHBIE C 00BbEMOM I11apa U
ry1o1apk0 cepbl. COOTHOLLIEHHS
MeXKJy TIOIIaIsIMU [IOBEPXHOCTEN U
00BEMamMU MOAOOHBIX TesT

79

[Tomo6HbIE Te/la B MPOCTPAHCTBE.
V3meHeHMe 0ObEMa NpU MOA0OUH.
CrepeoMeTpuUeCKHe 3a/jauu, CBsi3aHHbIE
C BbIUKC/IEHHEM 00BEMOB Tes U
niouazield oBepxHoCTen

80

KontponbHas pabora "TTnormaam
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

81

[Br>KeHus MpOCTPaHCTBaA.
Otobpakenusi. [IBiyKeHHUs1 U PaBEHCTBO
¢uryp. Obrve CBOMCTBA JBIKEHUIN

82

Buibl ABVO>KeHU: TlapasiiebHbIN
TepeHoC, LIeHTpa/IbHasi CHAMMETPHS,
3epKajibHasi CHMMETPHS, [IOBOPOT
BOKPYT MPSIMOU

83

[TpeobOpa3oBanus mogobus. [Tpsimast u
cdhepa Iiinepa

84

['eomeTpuyeckue 3aauu Ha
TIPUMEeHeHre IBUXEHUS

85

KoHTtponbHas pabota "BekTopsl B
IpocTpaHcTBe”

86

Ob6o0r1matotiee moBTopenye 11 MOHATHH
1 MeTOoZI0B Kypca reomerpuu 10—11




KJIaCCOB, CHCTeMaTU3aL1sl 3HaHUM:
"[TapasiiesIbHOCTh MPSIMBIX U
TJIOCKOCTeM B MpoCTpaHCTBe"

87

O6oO0ratoriiee mopTopeHye 11 MOHATHH
Y MeTOoZl0B Kypca reomerpuu 10-11
KJIaCcCOB, CHCTeMaTHU3aL1sl 3HaHUM:
"BekTops! B IpocTpaHcTBe"”

88

Ob6oo0ratoriee mopTopenye 11 MOHATHH
1 MeTOo/ZloB Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTU3aL1sl 3HaHUM:
"BekTopsl B rpocTpaHcTBe”

89

Ob6oO0rmatoriiee moBTopeHye 11 MOHATHH
1 MeTOo/ZloB Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTH3aLsi 3HaHU:
"O6beM MHOTOrpaHHUKA"

90

Ob6o0r1matotiee moBTopenye 11 MOHATHH
1 MeTOoZI0B Kypca reomerpuu 10-11
KJ/1aCCOB, CUCTeMaTH3al[1sl 3HaHWUM:
"O6BveM MHOTOrpaHHUKA"

91

Ob6o61arotiee moBTopenre 11 MoHATHH
1 MeTOoZ0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTH3aLusl 3HaHUM:
"TTnormmaau MOBepXHOCTA U 00BEMBI
KPYIJ/IbIX Tes"

92

O6ob6maroriee moBTopenue 11 moHATHIA
1 MeTOZI0B Kypca reomerpun 10—11
KJIaCCOB, CMCTeMaTH3aLusl 3HaHUM:
"TTnommaay MOBepXHOCTU U 00BEMBI
KPYIJ/IbIX Tes"




93

WToroBasi KOHTpoJibHasi paboTa

94

MToroBast KOHTpO/IbHasi paboTa

95

[ToBTOpEHME, 060OIIIEHHE U
CcUCTeMaTr3aLus 3HaHUU

96

VcTopusi pa3BUTUS CTepeOMEeTPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBPEMEHHBIX UH)KeHePHbIX U
KOMITBIOT@PHBIX TeXHOJIOTHI

97

VcTopusi pa3BUTUS CTepeOMeTPUU KaK
HayKu U eé po/ib B pa3BUTHUU
COBpPEMEHHBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

98

VWcTopusi pa3BUTHSI CTEPEOMETPUM KaK
HayKU U eé POJib B Pa3BUTHHU
COBpPeMeHHbBIX UHKeHePHbIX U
KOMIIBbIOTEPHBIX TEXHOJIOTHM

99

VicTopust pa3BUTUS CTepeOMEeTPUU KaK
HayKH U eé po/ib B pa3BUTHUU
COBpeMEeHHbBIX UH)XeHepHBIX U
KOMIBIOTEPHBIX TEXHOJIOTMU

100

VicTopust pa3BUTHS CTepeOMeTpUr Kak
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHBIX UH)XeHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOTHUI

101

VicTopust pa3BUTHS CTepeOMeTpUr Kak
HayKH U eé po/ib B pa3BUTHUU
COBPEMEHHBIX UH)XeHePHbIX U
KOMITBIOTEPHBIX TEXHOJIOTHUMN




VcTopusi pa3BUTHSI CTEPEOMETPUM KaK
HayKU U eé POJib B Pa3BUTHHU

102 1
COBPEMEHHbBIX UH)XEHePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTMU
OBILIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/ILHOM ITPOI'PAMMBI

10 K/TACC

Kopg
npoBepsieMor
0 pe3y/jbTaTa

7

IIpoBepsiemble NpeJMeTHBIE Pe3y/IbTAThI 0CBOEHHS 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

I'eometpust

7.1

OHepI/IpOBaTI: MOHATUAMM: TOUKa, MMpsAMasi, IIJIOCKOCTb

7.2

[TpyMeHSTb aKCMOMBI CTEPEOMETPUU U CJIe/ICTBUS U3 HUX TIPU pelleHrr
reoMeTpUYeCcKrX 3a/iau

7.3

OnepupoBaTh TIOHSATUSIMU: TapajuielbHOCTb M TePIeHAUKY/ISIPHOCTh
TIPSIMBIX U TIJIOCKOCTel

7.4

KnaccugunmpoBaTe B3auMHOe pacIioyioKeHHWe NPSMbIX U IJIOCKOCTeH B
TIPOCTPaHCTBe

7.5

OneprpoBaTrh MOHATUSAMM: ABYTPAHHBIM YIroJl, TPaHU JIBYTPaHHOIO YIIa,
pebpo JBYTpaHHOTO yTJIa, TUHEWHBIN Yro/l JBYTPAHHOTO YTJIa, TPayCHast
Mepa [ByTpaHHOro yrja

7.6

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBIMYK/bIA U HEBBIMYK/bIH
MHOT'OTPaHHUK, 3/1eMeHTbl MHOIOIDaHHHUKA, NTPaBU/IbHBIN MHOTOIPaHHUK

7.7

PacriosHaBaTh OCHOBHbIE BH/bl MHOTOTDaHHMKOB (TMpaMufa, MpH3Ma,
TIPSIMOYTOJTBHBIN Tapasuiesienure], Ky0)

7.8

KnaccuduippoBatb  MHOTOTDaHHUWKM, BbIOMpasi OCHOBaHUSI  [ijis
K1accudukauu  (BBIMYK/IbIe UM HEBBIMYK/Ible  MHOTOTPaHHUKH,
TpaBU/IbHbIE ~MHOTOTDAaHHUKHW, TIPsIMble W  HaK/IOHHBbIE  TIPU3MBI,
rapasiienienure/ibl)

7.9

OnepurpoBatb TOHATUSIMU: ceKy1as TUIOCKOCTB, ceueHue
MHOIOIPaHHUKOB

7.10

OOBACHATD TPHUHLUIIbI MOCTpOEHUdA ceueHUN MHOI'OrpaHHHUKOB,
HCII0JIb3YyA MEeTOo/ C/iejOB

7.11

CTpouTh CeueHHss MHOTOTPAaHHMKOB METO/IOM CJIe[iOB, BBITIO/HATh
(BBIHOCHBIE) TUIOCKHE UEPTEXHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Permrath 3a/1auM Ha HaxOX/eHHe TeOMEeTPUUeCKHUX BeTMUMH 10 obpa3iam
WU alropuTMaM, MpUMeHsisi W3BeCTHble aHaJIUTHYeCKue MeTO/bl MpH
pellieHWM CTaHJAPTHBIX MaTeMaTU4YeCcKuX 3a/lad  Ha BbIUKC/IEHUe
pPacCTOSTHUI MeXAy ABYMsi TOUKAMU, OT TOUKH J0 TPSIMOM, OT TOUKHUZO
IIJIOCKOCTH, MeXYy CKPelMBaroIMUCS PSMbIMU

7.13

PeriaTth 3aJd4Y1 Ha HAXO0XXIAEeHHWEe reOMETPUUYECKUX BEJIWUHH I10 o6pa3uaM




WIW alropuTMaM, MpPUMEHSIS W3BECTHbIE aHAJIUTHYeCKHUe METO/bl MpHU
pellieHUM CTaHAApPTHBIX MaTeMaTUUeCKHWX 3a/ay Ha BbIYMC/IEHHWE YTJIOB
MeX/ly CKPeIVBaIOIIMMUCS TPSIMBIMUA, MEXAY TMpPSIMOW U TJIOCKOCTBIO,
MeX/1ly T/IOCKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Bbeuncnsate 00bEMBI M TJIOMIAAM TIOBEPXHOCTEH MHOrOTPaHHHKOB
(mpu3ma, nvpamuza) C NpuMeHeHreM (OpMyJl, BBIYUC/ISATE COOTHOLLIEHUS
MeXxay T/I0La/ISIMU TOBEPXHOCTeH, o0béMaMu Mo/[0OHBIX
MHOIOIPaHHUKOB

7.15

OHepI/IpOBaTL TMOHATUAMU: CUMMETPpUA B TMPOCTPAHCTBE, LEHTP, OChb U
IMJIOCKOCTh CUMMETPUH, LIEHTP, OChb U IMJIOCKOCTh CUMMETPUU Cl)l/ll"ypbl

7.16

V3Bnekarb, TpeoOpa30BbIBaTH W WMHTEPIPETHPOBAaTh HMH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMEeTPUUeCKUX (Urypax, IpeJCcTaB/leHHY0 Ha
yepTe)kax U pUCyHKax

7.17

[TpuMmeHsTh reoMeTpuyeckre (akThl [/l pellleHus] CTepeoMeTpUUecKuX
3ajjau, TpeJIo/ararllix HeCKOJbKO IIaroB peLleHusl, eC/U YCIOBHUS
NIpYMeHeHUsI 3a/laHbl B IBHOU (hopme

7.18

[IpuMeHsATH mTpOCTeiilliie TpOrpaMMHbIE CpeJCTBA W  3JI€KTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI TIPU pellleHnH CTepeoMeTpruUecKuX 3ajau

7.19

HPI/IBO,E[I/ITB MMpUMepbl MaTeEMaTUYECKUX 3aKOHOMepHOCTeﬁ B Iipypoje "
JKW3HH, PACIIO3HABATEH IIPOSBJ/I€EHHE 3dKOHOB I'eOMEeTPUHN B UCKYCCTBE

7.20

[IpyMeHATb NOTyueHHbIe 3HAaHUS Ha TIPAaKTHKe: aHaTM3UPOBaTh peasibHble
CUTYaLUM Y IPUMEHSITh U3yueHHble MIOHSATUS B TPOLiecce MOMCcKa pelleHust
MaTeMaTHUeCKd  COpMy/JHMpOBaHHOW  MpoO/ieMbl,  MOZETUPOBATh
peasibHble CUTYallUM Ha si3blKe T'eOMeTpHH, MCCJ/Ie/JOBaTh MOCTPOEHHbIe
MO/IeJIY C UCI0J/Ib30BaHeM reoMeTpUUeCKUX TOHSITUM U TeopeM, arirapaTa
asireOpbl, pellaTh TMpakKTUYeCKWe 3a/lauM, CBsi3aHHble C HaXOXKIeHHeM
reoMeTpUUYeCKHX BeJIMYUH

11 KITACC

Kopg,
npoBepsieMor
0 pe3yJibTara

6

IIpoBepsiemMble MpefMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHO NMPOrpaMMbI Cpe/JHEero 00Iero 00pa3oBaHusA

['eomeTpus

6.1

OmnepupoBaTh MOHATUSIMU: LIWIMHAPHUYECKasi TIOBEPXHOCTb, 00pa3yroliye
L[WIMH/IPDUUECKOW TIOBePXHOCTH, LWIMHJDP, KOHWYeCKas IOBEPXHOCTb,
oOpa3sytoiiye  KOHHYECKOW  TIOBEPXHOCTH, KOHYC, cdepuueckas
TIOBEPXHOCTh

6.2

Pacrio3HaBaTh Tena BpailjeHus (UIUMHAP, KOHYC, cepa U 111ap)

6.3

OOBSICHSITH CTIOCOOBI MOJTyYeHUsT TeJT BPalleHUsI




6.4

KnaccuduippoBats B3auMHOe pacriosioykeHre cepbl U MI0CKOCTU

6.5

OHepI/IpOBaTL ITOHATHUAMMN: MBPOBOﬁ CerMeHT, OCHOBdHHE CermMeHTa,
BbICOTa CerMeHTa, mapOBOﬁ CJ'IOﬁ, OCHOBdHME MIdPOBOro CJiofd, BBICOTA
IapoOBOI'o CJ104, LHapOBOﬁ CEKTOp

6.6

Beuncnsate 00BEMBI M TUIOLIAAM TIOBEPXHOCTEM Ten BpallleHus,
reoMeTpUUeCcKuX TeJl C IpUMeHeHreM (hopMyJ

6.7

OnepupoBaTh TNOHATHSIMU: MHOTOIPaHHMK, BIIMCaHHbIM B cdepy U
OTMCaHHBIM 0KO/O0 cdepsl, cdepa, BIUCAHHAS B MHOTOT'PAaHHUK WX TeJ0
BpalL|eHNs

6.8

BbIUKC/IATE COOTHOIIIEHHS] MEXK/Y T/IOIIaAsIMU TIOBEPXHOCTEH ¥ 00bEMaMHU
MOI00HBIX Tes

6.9

N306pakaTh uM3ydyaeMble (UTYpbl OT PYKU U C TPUMEHEHHeM TPOCTBIX
YepTEKHBIX MHCTPYMEHTOB

6.10

BbINOSHATE  (BBIHOCHBIE) TUJIOCKME YepTeXU W3 PUCYHKOB IPOCTBIX
00bEMHBIX (GUTyp: BUJ CBepxy, COOKYy, CHU3y; CTPOWUThH CeueHUs Tes
BpallleHus

6.11

V3BnekaTh, WHTEpPIPeTHPOBaTh M TMpeoOpa3oBbIBaTh HMH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T'eOMeTpUUecKUX (uUrypax, IpeJCcTaB/leHHY0 Ha
yepTe)kax U pUCyHKax

6.12

[TpuMeHsTh reoMeTpuyeckre (akThl /JIs1 pelleHus] CTepeoMeTpUUecKuX
3ajjau, TpeJIo/ararliix HEeCKOJbKO IIaroB peLIeHusl, eC/U YCIOBHUS
NIpYMeHeHUs1 3a/laHbl B IBHOU (hopme

6.13

OneprpoBaTth MOHITUEM: BEKTOP B IPOCTPaHCTBE

6.14

BbINOMHATL JEMCTBUSI CI0XKEHHsI BEKTOPOB, BBIUMTAHHS BEKTOPOB U
YMHO)KEHHSI BEKTOpPA Ha UHC/IO0, OOBSACHSTb, KaKUMH CBOHCTBAMU OHU
obsazaroT

6.15

HPI/IMEHHTB IMpaBWJIO ITapaJuiesjenudriesia rIpyu CJI0>KeHHHU BEKTOPOB

6.16

OnepupoBaTh TOHSTUSAMU: JE€KAapTOBbI KOOPAWHATHI B TIPOCTPAHCTBE,
BEKTOp, MO/ly/Ib BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPZAMHATBHI BEKTOPA,
yrol MeXIy BeKTOpaMu, CKa/sipHOe TIpOM3Be/leHhe BeKTODOB,
KOJI/TMHeapHble ¥ KOMITJIAaHAPHbIE BEKTOPbI

6.17

HaxoauTe cymMMy BEKTOPOB U TpOW3Be/leHHe BeKTOpa Ha UMCJIO, Yroj
MeX/ly BeKTOpaMH, CKa/IsIpHOe NPOM3Be/ileHue, pacK/IaZiblBaTb BEKTOP 10
JIByM HeKOJUIMHeapHbIM BeKTOpaM

6.18

3azaBaTh IJIOCKOCTh YPaBHEHUEM B [1eKapTOBOM CHCTeMe KOOpAWHAT

6.19

Pemmath npocrefinye reoMeTpuueckye 3alaui Ha MpUMeHeHHe BEKTOPHO-
KOOpPAMHATHOTO MeTo/a

6.20

Pemats 3a/lda4d Had [JO0Ka3dTe/JIbCTBO MATeMdTHUECKHUX OTHOILIEHUN u
HaXOXX[eHWe reoMeTpruiyeCKUux Be/IMUHH I10 06pa3L[aM WJIN aJITOPUTMaM,
MMpUMeHAA Hn3BeCTHbIE MeETO/bI npu penieHrun CTaHAAaPTHBIX
MdTeMaTH4YeCKHX 3d1a4




6.21

[IpuMeHsITH TpOCTeHiliie TIPOrpaMMHbIe CpeJCTBA U 3JIeKTPOHHO-
KOMMYHHUKaIIMOHHbIE CUCTEMBI TP pellieHU CTePeoMeTPUUYeCcKUX 3aau

6.22

HPI/IBO'Z[I/ITL MMpUMepbl MaTEMATUUYECKUX BaKOHOMepHOCTEﬁ B Tipyupojie "
JKU3HH, PACIIO3HABATH IIPOSBJ/I€EHHE 3dKOHOB IreOMEeTPUUN B UCKYCCTBE

6.23

[IpyMeHATb NOoyueHHbIe 3HAHUS Ha TIPAKTHKe: aHAaTM3UPOBaTh peasbHbIe
CUTYaLUM Y IPUMEHSITh U3yUeHHbIe MIOHATUS B MPOLiecce NMOMCKa pelleHnst
MaTeMaTHUeCKd  COpMy/JMpOBaHHOW  MpoO/ieMbl,  MOZEJTUPOBATh
peasibHble CUTYallUM Ha si3bIKe T'eOMeTpHH, UCC/Ie[OBAaTh MOCTPOEHHbIe
MO/IeJIY C UCI0J/Ib30BaHeM reOMeTpUUeCKUX TTOHSITUM U TeOpeM, arrapaTa
anreOpbl, pelath TMPAKTUUECKWe 3a/lauM, CBs3aHHbIE C HaXOXKIEHUEM
reoMeTpuUYeCKUX BeJIMYMH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,
7

HPOBepHEMbIﬁ 3JIEMEHT CO/i€PKaHUA

['eomeTpus

7.1

OcHOBHbIE TIOHSTHUSI CTepeoMeTpuu. Touka, TpsiMasi, TUIOCKOCTb, TIPOCTPAHCTBO.
[MToHsiTHe 06 aKCMOMaTUUYeCKOM TIOCTPOEHHUH CTePEOMETPHUU: aKCUOMBI CTEPEOMETPUH
Y CJIe/ICTBUSI U3 HUX

7.2

B3aumHOe pacrniono)keHWe TpsSMbIX B TPOCTPaHCTBe:  MepeceKaroluecs,
napasjjie/ibHble U CKpelLuBaroljuecsi TmpsMble. [lapanienbHOCTh TPSIMBIX U
TJIOCKOCTeM B TIPOCTPAaHCTBe: TMapasiefibHble TpsiMble B MPOCTPAHCTBE,
rapasse/nbHOCTh TPEX TPSAMBIX, Mapasiie/lbHOCTb TMPSIMOW U TUIOCKOCTU. YTJIbIC
COHArpaB/IeHHbBIMU CTOPOHaMH, Yrol MeJy TMpsSMbIMM B TPOCTPAHCTBeE.
[MTapasnienbHOCTb TJIOCKOCTEH: Tapasiie/ibHble MJI0CKOCTH, CBOWCTBA Mapasie/bHbIX
riockocteit. [Ipocreiilivie pocTpaHCTBeHHbIe (UIyphbl Ha TJIOCKOCTH: TeTpas[p,
Ky0, Tlapasiiesienure/i, MOCTPOeHWe CeueHH

7.3

[MeprieHAWKY/ISPHOCTh TPSIMOM M TUIOCKOCTH: Te€PIeHAUKY/sIpHbIe TIpsMble B
MIPOCTPAHCTBeE, TIPsIMbIe TIapasljie/ibHble U MepreHANKY/IspHbIe K TUIOCKOCTH, TTPU3HAK
TepreHuKyIsIPHOCTH TIPSIMOM U TJIOCKOCTH, TeopeMa O TIPSIMOM MepIieHIUKYJ/IIpHOM
TJIOCKOCTH. YTJIbl B TIPOCTPAHCTBE: YTOJI MEXKY TIPSIMOM M TJIOCKOCTBIO, IBYTPaHHBIN
yT0J1, TMHENHBIN YTOJ1 IBYTPAHHOTO yTJ1a. [leprieHJUKy/ISIp U HAKJIOHHBIE: PACCTOSTHHE
OT TOUKH /IO TIJIOCKOCTH, PACCTOSTHHE OT TIPSIMOM /10 TIZIOCKOCTH, TIPOEKIHs (DUTYpPhI Ha
T/I0CKOCTh. [1epneH UKy ISIPHOCTD TJI0OCKOCTEH: TPU3HAK TMeprieH UKy ISIPHOCTH ABYX
riockocTeii. TeopeMa 0 TpéX MeprieHAUKY/ispax

7.4

[ToHsATHie MHOrOrpaHHMKA, OCHOBHbIE 37€eMEHTbl MHOTOTDaHHMWKA, BBIMYK/ble U
HEeBbIMYK/Ible MHOTOIPDaHHUKW, DPa3BEpPTKa MHOrorpaHHvka. [Ipusma: n-yrosjbHas
npu3Ma, TPaHU W OCHOBAHUsS TIPU3MBI, MpsiMasi U HaK/IOHHas MPHU3Mbl, OOKOBasi U
T0JIHasi TOBEPXHOCTh MpU3Mbl. [lapannenenurnes, NpsMOYTro/bHbIN Mapasieenures,
U ero cBoiicta. [Tupamuza: n-yronbHasi nMpaMuy/ia, TpaHU M OCHOBaHWe MUPaMU/bI,
OoKoOBast ¥ TI0/THAsI TIOBEPXHOCTh MUPAMUBI, TIPaBUIbHASA W YCeUEHHasi MUpaMU/a.
OneMeHTbl MpU3Mbl M NOUpaMuzbl. [IpaBUIbHbIe MHOTOTDAaHHUKHU: TIOHSITHE
MPaBWIbHOTO MHOTOTPaHHUKA, TpaBW/bHasi TpU3Ma M TpaBWU/IbHas TMpPaMHU/A,
TIpaBU/IbHAsE TPEYToJIbHasK MUPAMU/iA U TIPaBUJIBHBIN TeTpas3zp, Ky0. I[IpeacTaBieHue
O TIpPaBWIbHBIX MHOIOIDaHHUKAX: OKTa3[p, AoZeKasAp U ukocaszapyrue CeueHus
MIPU3MBbI U TTUPaMU/IbI

7.5

CrMMeTpus B IPOCTPaHCTBe: CUMMeTPUsI OTHOCUTE/IbHO TOUKH, MPSIMOM, MJIOCKOCTH.
OneMeHTbl CUMMETPUM B MUpaMyjiax, Mapajijefenureax, IpaBUIbHbIX
MHOTOrpaHHHUKax

7.6

BbrunciieHrie 37eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AuaroHanu, yrjbl. Ilnomiaab




OOKOBOM TIOBEDXHOCTM U TIOJIHOH TIOBEPXHOCTH TMPSIMOM TPU3MBI, TUIOLIA/b
OCHOBaHMI, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOH Tpu3Mbl. [T1omjass 60KOBOH
MOBEPXHOCTH U TIOBEPXHOCTH TIPAaBWIBHOM TMPAMUZbLI, TeopeMa O TIOIaAn
yceuéHHOM rpamMubl. [ToHsTHE 00 00bEéMe. OOBEM TTMPaMU/bI, TIPU3MBI

7.7

[Togo6HbIe Tesa B mpocTpaHcTBe. COOTHOLIEHHUS MeX/y TJIOIIAIIMH TIOBEPXHOCTEH,
00BEMamMu MOZI0OHBIX Tesl

11 KJIACC

Kop
6

IIpoBepsieMblii 3/71eMeHT CO/iepPXKaHus

['eomeTpust

6.1

[LIumuHAprUecKas MOBePXHOCTh, 00pa3yloliye [UIHHIPUUECKON TTOBEPXHOCTH, OCh
L[WIMHIPUUECKOW TOBEPXHOCTH. [IMAMH/IDP: OCHOBaHMS M OOKOBasi TIOBEPXHOCTb,
obpa3yto1iiast ¥ 0Ch, TI/IOIa/Ib O0KOBOM U IMOTHOMN MTOBEPXHOCTH

6.2

KoHnueckasi MOBEPXHOCThb, 0Opa3ylolljie KOHWUYECKOW TIMOBEPXHOCTH, OCb U
BepIlIMHA KOHWYEeCKOH ToBepXHOCTH. KOHyC: 0OCHOBaHHe W BepIIIMHA, 00pa3ytolast
Y 0Cb, TUIOIIa1b OOKOBOM U MOJTHOM TIOBEPXHOCTH. Y CeU€HHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa v 1map: 11eHTp, painyC, JUaMeTp, II0Ma/b TOBepXHOCTH cepbl. B3anmHoe
pacriono>keHre cepsl U TIOCKOCTH, KacaTesbHasi TVIOCKOCTh K cdepe, TIOMIAb

cdepsl

6.4

N306pa>keHre Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LM/IMH/PA U KOHYCa

6.5

KombuHaly Ten BpallleHWs] U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA
0Ko0J10 ceprl, cdepa, BliMcaHHasi B MHOTOTPAHHKK, WU TeJO0 BpallleHusI

6.6

[Tonsitie 06 o6BEMe. OcHOBHBIe CBOMcTBa 00BEMOB Ten. Teopema 006 06BéEMe
NPSIMOYTOJILHOTO Tlapasijiesienuriea U CaeAcTBuss w3 Heé. OOBEM LWIMH/DA,
KoHyca. O0BbEM I11apa U MIoIaAb chepbl

6.7

[Togo6Hble Tema B mpocTpaHcTBe. COOTHOLIEHUS MeXAy — TUIOLa/IsMU
MOBepXHOCTeH, 00bEMaMK TIOAOOHBIX TeJT

6.8

CeueHuss uyauHzApa (Mapaiie/ibHO U TIePreHJUKY/ISIPHO OCH), CedeHHs KOHyca
(mapasuieslbHOe OCHOBaHMIO U TIPOXO/silliee Yepe3 BepIIMHY ), CeueHUs I1apa

6.9

BekTtop Ha 1uiockocTu M B npocTpaHCcTBe. ClIOKeHVWe W BbIUMTaHUE BEKTOPOB.
YMHOKeHue BeKTopa Ha 4MciI0. Pa3yioykeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuno mnapamnenenunega. Pemenwe 3ajzay, CBA3aHHBIX C
TIPUMEeHEeHHEeM TPaBUJI JeUCTBUM C BEKTOPaMU

6.10

[IpsiMoyrosibHasi cucTeMa KOOpAMHAT B TmpocTpaHcTBe. KoopauwHartbl BekTOpa.
[MpocTeiiiive 3a7au B KOOpJAWHATax. YTon MexJy BekTopamu. CkassipHoe
Tpou3Be/ieHre BeKTOpPOB. BblunciieHre yrjioB Mexzay IpPSMbIMU U IVIOCKOCTSIMU.
KooparHaTHO-BEKTOPHBIM METO/ TIPU peLleHuY TeOMeTPUUYEeCKUX 3a/jau




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kopg
MPOBEPsSIeMOro
Tpe0oBaHUsA

IIpoBepsiembie TPeGOBaHUS K MPeMETHHIM pe3y/IbTaTaM 0CBOeHHUs
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMbI CPe/JHET0 00IIero
o0pa3zoBaHus

Bnasenve MmeTofamMy Jl0Ka3aTeslbCTB, aJrOpPUTMaMy peLleHusl 3ajau;
ymMeHHe (OpMyJ/MpOBaTh U OINEpPUPOBaTh IOHATUSMU: OIpefeseHue,
akCMoMa, TeopeMa, CJie[iCTBUe, CBOMCTBO, MPU3HAK, [0Ka3aTebCTBO,
paBHOCU/IbHBIE POPMYIMPOBKU; TIPUMEHSITh UX; yMeHue (opMy/upoBaTh
obOpaTHOe ¥ TIPOTHBOTIONIOKHOE YTBep)K/eHHe, TIPUBOUTL TIPUMeEphI U
KOHTPIPHMEpPBI, HCIO/b30BaTh METOJ, MareMaTh4yecKOd WHYKLUY;
MPOBOJUTL [lOKasaTe/lbHble pacCyK[eHWs T[Ipu pelleHud 3ajad,
OLIeHMBAThb  JIOTUUECKYH TMPaBUIBHOCTb  pacCyKAeHWil; yMeHue
OTIepUPOBAaTh TIOHSTUSIMU: MHOKeCTBO, TIOJMHOXXeCTBO, Orlepaliiyd Haj
MHO)XeCTBaMH; YMEHHe WCII0/b30BaTb TEeOPETUKO-MHOKeCTBEeHHbBIN
amrapar Jjisi OrMcaHusl peajbHbIX MIPOLIECCOB U SIBJIEHUM U TPU pellieHUH
3aZlau, B TOM UYHC/Ie U3 /[APYyrux YyueOHBIX TIpeMETOB; yMeHHe
OTepUpoBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, JepeBo, LUK/, rpad Ha
IJIOCKOCTH; yMEHHWe 3aJaBaTb U OMNHWChIBaThb TIpadbl pa3IUUHBIMU

criocobamu; UCToJb30BaTh rpadbl P pellieHnH 3a/jau

YMeHUe ornepupoBaTh MOHATUSIMU: HaTypaJbHOEe UYUC/IO, 1jefioe YUCJIO,
CTereHb C Lie/bIM [10Ka3aTejieM, KOpeHb HaTypa/JbHOU CTeleH!, CTeleHb
C PpalMOHa/JbHBIM  TIOKa3aTesjeM, CTelleHb C JelCTBUTeTbHbIM
rokasaTesieM, JIOrapupM uuc/ia, CHHYC, KOCMHYC Y  TaHreHC
MPOM3BOJIBHOTO UKMC/A, OCTAaTOK [0 MOJY/I0, palOHarbHOe YMCJIO,
VppaLMOHa/JIbHOE ~ YMCJIO,  MHOXeCTBa  HaTypalbHbIX,  Le/blX,
palMOHaNbHbIX, JEeUCTBUTE/NbHBIX UWCel; yMEeHWe UCII0/Ib30BaTh
MIPU3HAKK [IeTMMOCTH, HaUMEHBILIWN 00U /enTeslb U HauMeHbIIee
o011ee KpaTHOe, anroputM EBK/M/Ia TIpY pellieHuH 3a/jau; 3HaKOMCTBO C
pa3/IMUHbIMU  TO3WLMOHHBIMM  CUCTeMaMW  CUYMC/IeHUsl; yMeHue
BBITIO/THATh BBIYMC/IEHWE 3HAaueHW U MpeoOpa30BaHUsI BBIPAKEHUH CO
CTereHsIMM U JiorapudMamu, mpeoOpa3oBaHus ApPOOHO-pALMOHATBHBIX

BLIPB)KEHI/II\/,I; YMEHHEe OIlepyupOBdTh TIOHATUAMU: T10C/I1€J0BATEJIbHOCTD,




apudMeTHUecKast POrpeccusi, reoMeTpuueckas porpeccusi, 6eCKoHeuHO
yObIBatomasi ~ reoMeTpuueckas — IPOTPecCHs;  yMeHHe  3a/jaBaTh
10C/1e[l0BaTe/IbHOCTH, B TOM YMCJIe C TIOMOILbIO PeKYPPEeHTHBIX (hOpMYJT;
yMeHHe OIlepyupoBaTh MOHATUSMU: KOMIUIEKCHOE UUCJ/IO0, CONPSUKEHHBIE
KOMI/IEKCHbIE UMCJIa, MOAY/b U apryMeHT KOMILJIEKCHOTO YKc/a, popma
3alMCU KOMIUIEKCHBIX uyucesl (reoMeTprUveckKas, TPUrOHOMeTprUYecKast U
anrebpanueckast); yMmMeTb TPOW3BOAUTH apupMeTHdyecKue AeWCTBUS C
KOMIUIEKCHbIMU ~ YUC/IaMH; TPUBOJWUTHL IIPUMepbl  UCII0/Ib30BaHUs
KOMII/IGKCHBIX UHCesI; OMepUpoBaTh MOHATUAMU: Marpuua 2x2 u 3X3,

ornpene/jnTe/lb MaTPULIbI, FeOMETpH‘—IECKHﬁ CMBICJT orpeae/mTesrd

YMeHue onepupoBaTh MOHATHSIMU: pallMOHa/IbHbIE, HppaLMOHA/IbHBIE,
ToKa3aTe/bHble, CTeleHHble, Jorapu(pMuyeckre, TPUrOHOMeTpUUYEeCKHe
yPaBHEHHsSI M HepaBeHCTBA, WX CHUCTeMbl; YMeHUe OIepupoBaTh
MIOHSATUSIMU: TOXK/IeCTBO, TOX/|eCTBEHHOe INpeoOpa3oBaHue, ypaBHEHUE,
HEpaBeHCTBO, CUCTeMa YypaBHEHWM K HepaBeHCTB, PaBHOCH/IBHOCTb
ypaBHeHHV, HepaBeHCTB U CHUCTEM; YMeHHe pellaTb YpaBHEHUS,
HepaBeHCTBAa U CHUCTEMbl C TIOMOLbI Pa3/MYHbIX TMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBA U CHUCTeMbl C I1apaMeTpoM; IPUMEHSTb
ypaBHeHMs], HepaBeHCTBa, UX CHUCTEeMBI /IS pellleH’ss MaTeMaTH4eCKUX

3a/1a4 ¥ 3a/ja4 M3 pa3/IMuHbIX 00/1acTel HayKU U peaTbHOM XKU3HU

YMeHUe oOrepupoBaTh TOHATUSAMU: (YHKIUS, UYETHOCTb (PYHKIUU,
MepUoJUYHOCTb (DYHKIMM, OrpPaHUUeHHOCTh (PYHKI[UM, MOHOTOHHOCTb
(GyHKIMHM, 3KCTpeMyM (DYHKI[UM, HanboJIbIllee ¥ HauMeHblllee 3HaUeHUsI
(GYHKI[MH Ha IPOMEXKYTKe, HeTllpepbiBHast PYHKIIMSI, aCUMITTOTHI TpadrKa
(GyHKUIMY, TepBasi ¥ BTOpast TPOM3BOfHas (PYHKI[UH, TeOMETPUUECKUH U
Gbu3nueckuii CMBIC/II TIPOM3BOJHOM, TepBOOOpa3Hasi, OMpe/eeHHbIN
WHTerpaa; yMeHHe HaxOAWTb aCUMMTOTHI rpaduka (yHKLIUH; yMeHHe
BBIUUC/ISITh  TIPOM3BOJIHbIE CYMMBI, TIPOM3BE/IeHHs], UYaCTHOTO U
KOMMO3ULMK (GYHKLWW, HaXOJWTb ypaBHEHHe KacaTe/lbHOW K rpaduky
GYHKIUY; yMeHWe HaXO[WTh IMPOW3BOAHBbIE 3TeMeHTAapHBIX (YHKIIUM;
yMeHHe WCII0/Ib30BaTh TIPOU3BOJHYIO MJIi HWCCIeOBaHUS (YHKIIMM,
HaXO/UTh HauOO/blIMe W HauMeHbIMe 3HaueHWs (DYHKIMM; CTPOUTH
rpavky MHOTOUJIEHOB C MCII0/Ib30BaHHWEM arifapaTta MaTeMaTH4ecKoro
aHasM3a; TIPUMEHSTh TIPOU3BOJHYIO [/ISi HAXOXKAEHUS HaWIyulllero
pellieHNsT B TIPUK/IAZIHBIX, B TOM UKCJIe COL[HA/IbHO-9KOHOMHUECKUX U

(br3MUeCKUX 3afiauax; HaXOAWUTh TIJIOMAIU U 06BEMBI PUTYD C TIOMOIIBIO




HWHTEerpasia; MNMpuUBOAWTL TIpPUMEDbI MATEMATHUYECKOIro MOAe/IMPOBAHUA C

MOMOIIbI0 AU depeHLIranbHbIX YPaBHEHUN

YMeHue oOmnepupoBaTh TMOHATUAMHU: TpadwK GYHKUMH, obOpaTHas
(GyHKLMS, KOMIO3ULMs (yHKLWH, JUHEeNHass (QYyHKLUMs, KBaJpaTUuHas
byHK1MS, paloHanbHast byHKIuS, CTereHHast byHKIMS,
TPUTOHOMeTpUYeCKHe (QYHKIMM, OOpaTHble TPUTOHOMETPUYeCKUe
GyHKLMM, TIOKa3aTe/bHasi W Jiorapudmuueckasi (QYyHKI[UH; YMeHUe
CTpouTh TpayKK M3yueHHBbIX (DYHKLWH, BBITIOJHATH MPeoOpa30oBaHUs
rpavKoB (PYHKLIMI, UCTI0/Ib30BaTh TpayKu [/ U3yUeHUs POLIeCCOB U
3aBUCUMOCTeM, TIPU PeIleHruH 3ajiau M3 IPYTUX yueOHBIX TPeMEeTOB U
3a/lau M3 peasibHOM >KW3HH; BbIpaXkaTb OPMyJIaMU 3aBUCUMOCTH MEXY
BeJIMUMHAMU; UCTIOIb30BaTh CBOMCTBA U rpaMKX (PYHKLIUM A/1s1 pelleHust
ypaBHEHMI, HePaBeHCTB M 33/lay C T[apamMeTpamH; Hu300pakaTb Ha
KOODP/IMHAaTHOM TIJIOCKOCTU MHOYKeCTBA pellieHWi ypaBHeHWH, HepaBeHCTB

1 UX CUCTeM

YMmeHue peliaTb TeKCTOBble 3a/laud pasHbIX THIOB (B TOM 4YHC/Ie Ha
MIPOLIEHTB, I0JIX Y YacTH, Ha JBWKeHHe, paboTy, CTOMMOCTb TOBapoOB U
yC/IyT, HaJIOTH, 3alauu U3 00/1aCTH yrpaB/ieHns TUYHBIMU U CeMeMHBIMU
(vHaHCaMM); COCTaBJISATh BBbIPAKEHHUs], YPaBHEHWs, HEPaBeHCTBA U UX
CUCTeMBbl N0 YC/IOBUIO 3a/lauM, MCC/Ae/|0BaTh IOTyYeHHOe pelleHue U
OLIeHMBaTh TPaB/OMNOA00HOCTh Ppe3y/bTaTOB; YMeHHEe MO/eTMpOBaTh
peasbHble CUTyalUM Ha s3blKe MaTeMaTUKH; COCTaB/IATb BbIPayKeHMS,
ypaBHEHMs], HepaBeHCTBA M MX CHUCTeMbl [0 YCJOBUIO 337lauM,
WCC/lefloBaTh IOCTPOEHHble MOJe/M C HCIO/Ib30BaHMEM armmnapaTta

anrebpbl, UHTEPIPETHPOBATH TTO/TyUeHHBIN pe3y/IbTaT

YMeHUe oriepupoBaTh MOHATUSIMU: CpefiHee apudMeTHUUecKoe, MeJiaHa,
HauboJiblllee U HaMeHbIllee 3HaueHusl, pa3Max, JUCTepCcHsi, CTaHAapTHOe
OTKJIOHEHHWe YKCJIOBOTO Habopa; yMeHue W3BJieKaTh, HHTePIPeTUPOBATh
“H(OpPMaIUIo, Tpe/ICTaBIeHHYIO B TaO/IUIIaX, Ha AUarpaMmax, rpadukax,
OTpa’karollly0 CBOMCTBA peasibHbIX MPOLECCOB U SIBJIEHUH; MPe/CTaBsATh
vHGOPMALIUI0 C TIOMOINBI0 Tab/MWI[] W JAWarpamM; HCC/Ie/IoBaTh
CTaTUCTUYEeCKUe JaHHble, B TOM YMCJIe C NPUMeHeHWeM rpauuecKux
METO/IOB Y 37IeKTPOHHBIX CPe/CTB; rpadruecKy NCciej0BaTh COBMECTHBIE
HaO/MO/IeHNsl C TIOMOILBI0 /WarpaMM pacCeWBaHUs W JIMHEHHOMN

perpeccuu

YMeHHe oOnepupoBaTh MOHATHSIMU: C/IYYalHBIM OMNBIT U Clay4yaillHOe




coObITHe, BepOSITHOCTb CJIy4allHOrO COOBITHS; yMeHHe BbIYHCIISATh
BEPOSITHOCTb C MCII0/Ib30BaHUEM TIpauueckKux MeTOZO0B; MPHUMEHSThb
(OpMy/bI CJIOKEHHSI U YMHOXXEHHsI BepOSTHOCTeM, (hOpMyJsy MOJTHOU
BeposiTHOCTH, (hopmysy bepHysutH, KoMOMHAaTOPHBIE PaKThI ¥ (HOPMYJIBI;
OLIeHMBaTh BEPOSTHOCTU peabHbIX COOBITUH; yMeHHe OIephUpOBaTh
MOHATUSIMM: CJIyvyaliHasi Be/IMUMHA, paclpejie/ieHe BeposSTHOCTeH,
MaTeMaTHuecKoe OXKWZaHWe, OUCIIepPCUss M CTaHJapTHOe OTKJ/IOHEHHe
Cy4alHOM BeNWUWHBbL, (YHKUMMA pacrpefie/ieHusi W IJIOTHOCTH
PaBHOMEpHOrO, T10Ka3aTeJbHOTO M HOPMa/JbHOIO pacIipefesieHu;
yMeHHe WCII0/Ib30BaTh CBOMCTBA W3YUEHHBIX paclipefie/leHud JJis
pellleHus] 3a/lay; 3HAKOMCTBO C TIOHSTHSIMM: 3aKOH OOJBLIMX YHCer,
MeTO/IbI BLIDODOYHBIX WCC/Ie[0BaHWM; YMeHWe TIPUBOJWTL TIPUMeEpPbI
NpOsIB/IEHHS] 3aKOHa OO/BIIMX YKCesl B IMPUPOJAHBIX U 00IeCTBEHHBIX
SIBJIEHUSIX; YMeHHe ONepyupoBaTh MOHATUAMU: COUeTaHUe, [lepecTaHOBKa,
YKUC/I0 COYeTaHWM, UUC/IO TIepecTaHOBOK; OMHOM HbIOTOHA; yMmeHMe
MIPUMeHsTh KOMOMHATOPHbIe (haKThI ¥ pacCy’KAeHus [/is pelleHus 3a/ay;
OLIEHMBaThb  BEPOSTHOCTH  peaNbHbIX  COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MO/Ie/Ib MU UHTePIPeTHUPOBAaTh M0J/yUeHHbI pe3y/ibTaT

YMeHue onepupoBaTh TMOHATHSIMH: TOUKA, TMpsiMasi, TJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, JIyd, BeJMUMHA yI/a, I[UIOCKAKW Yrod,
[IBYyTPaHHbIA YroJl, TPEXTPAHHBIM Yro/, CKpellWBaloIIiecs IIpsMble,
rapasisie/ibHOCTb U MepreHAUKY/ISIPHOCTh TPSIMBIX U TIJIOCKOCTeH, yros
MEXJy TPSIMbIMH, yToJl MeXAy TPSIMOM U TJIOCKOCTBIO, YTOl MEXIY
TJIOCKOCTSIMH, PacCTOsSIHHE OT TOUKHU /0 TUIOCKOCTU, PACCTOSTHUE MEXAY
MPSIMBIMU, PACCTOSIHUE MeX/y TJIOCKOCTSIMH; YMeHHUe HUCI0/b30BaTh NpU
pellieHry 3a/lau U3yueHHble (akTbl U TEOPEMbl TUIAHUMETPUU; yMeHUe
OlLIEHWBAaTb pa3Mepbl OOBEKTOB  OKDY’KaloIlero MHpPa; CTPOWTH
MaTeMaTHuecKue MOJieJid C TIOMOLIbI0 TeOMeTPUUeCKuX TOHATUN U

B€J/IMUKMH, pellaTb CBA3aHHbIE C HUMU IIPAKTUYE€CKHUE 3d/1dUn
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YMeHre omnepupoBaTh TOHATHSAMHM: TUIOIIAAb (GUTYpPbI, 00bEM GUTYDHI,
MHOTOT'DaHHMK, MPaBW/IbHbI MHOTOTPAHHUK, C€UeHHEe MHOTOIDaHHMKA,
Ky0, Tmapaulenenwresi, Tpu3Ma, NuUpamuja, (uUrypa u MOBEPXHOCTh
BpallleHus, LWIUHADP, KOHYC, I1ap, cdepa, mioijaAb cdepbl, MIIOMIagh
TIOBEPXHOCTH THUPaMK[bl, TIPU3MbI, KOHyCa, LWIUHIpA, 00bEM Ky0a,
MPSIMOYTOJIbHOTO TIapasUle/ienuie/ia, MAPaMU/bl, TIPU3MbI, L[UIHH/PA,

KOHYCa, I11apa, pa3BEépTKa MOBEPXHOCTH, CEUeHHUs KOHyCa U LMINHJPA,




napasule/ibHble OCM WM OCHOBAHMIO, CedyeHHe 1apa, IIOCKOCTb,
Kacaromjasacss cepsl, LUIMHAPA, KOHYyCa; yMeHHe CTPOUTb CeueHHe
MHOTOrpaHHMKa, M300pa)kaTb MHOTOIPaHHUKH, (DUTrypbl U MTOBEPXHOCTH
Bpall[eHUs], UX CeUeHHs], B TOM YHCJIe C [TOMOLIbIO 3/IeEKTPOHHBIX CPeJCTB;
yMeHHe TIPUMEeHSITh CBOICTBAa reOMeTPUUYEeCKUX (PUIyp, CaMOCTOSITE/IbHO
(hopMy/MpoBaTh Onpejie/ieHNs U3ydaeMbIX (QPUIyp, BbIBUraTh FMIOTE3bI
0 CBOWCTBAxX M IMpH3HaKaX TeOMeTPUUecKnX ¢uryp, 000CHOBBIBATH WJIH
OrnpoBepraTb MX; yMeHMe TPOBOJAWUTH KiaccU(pUKalWo QUryp mo
Pa3/MuUHBIM TIPH3HAKaM, BBITIOMHATH HEOOXOJMMBbIe [IOTIO/THUTE/IbHbBIE

MOCTPOEHUS
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YMeHUe OMNepupoBaTh TIOHSITUSIMM: JIBDKEHMEe B  TIPOCTPAHCTBeE,
Trapasijie/IbHbIl TIepPeH0C, CUMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOZAOOWs, TMOA00HBIE (GUryphl; YMeHHe
pacrio3HaBaTh paBHble W TIOZOOHBIE (PUTYDBI, B TOM YKC/Ie B TIPUPOJE,
HCKYCCTBEe, apXWTEKType; HWCIO/b30BaTh T'eOMETPUUECKHEe OTHOIIEHHUS
TIpY pellieHuH 3a/1a4; HaXOJUTh FTeOMeTPUUECKHEe BeJTMUMHBI (AJTHHA, YTOJI,
I01a/[b, 00BEM) MPU PEIIIEHUH 33/iau U3 IPYTUX yueOHbIX MPeJMEeTOB U
13 peaslbHOM >XW3HW; YMEHHE BbIUHC/IATh FeOMETPUUYECKUe BeTUUMHBI
(oyiMHA, yrOJI, TUIOIIaZb, 00bEM, MJIOM[A/b TOBEPXHOCTH), HCIO/b3Ys
n3yueHHble (OPMYJIBI U METOZBI, B TOM UHCJIE: TUIOL[A/lb TTOBEPXHOCTH
MpaMU/Ibl, TIPU3MBI, KOHYCa, LIWJIMH/pPA, TUIoLaab chepsl; 00bEM Ky0a,
MPSIMOYTOJIHOTO  TIapasuie/ieNuie/ia, MUPaMHU/IbI, TIPU3MbI, I[WIHHZADA,

KOHYCa, I1lapa; yMeH’e HaXO/UTh OTHOIIIeHHe 00bEMOB MOI0OHBIX GUTyp

12

YMeHHe onepupoBaTh NOHATHSIMU: NIPSIMOYTO/IbHAsi CUCTeMa KOOpJUHaT,
BEKTOp, KOOpPAMHAThl TOYKH, KOOPJWHAThl BEKTOpa, CyMMa BeKTOPOB,
Mpou3BeJieHe BEKTOpPAa Ha UKC/I0, Pa3/iokeHHWe BeKTopa Mo 6asucy,
CKa/lsipHOe TIpOM3BeJleHHe, BEeKTOPHOe TIpOM3Be/leHue, YIol MeXIy
BEKTOpPaMH; YMeHHe UCII0/Ib30BaTh BEKTOPHBIM U KOOPAWHATHBIM MeTO/
[J1s pellleHHWsi TeOMeTpUUecKMX 3ajaud M 3aflay JpYyrux yueOHBIX

rpeMeTOB

13

YMeHve BbIOMpaTh TOAXOASIIUN METOJ, [/ pelleHus 3a/auu;
MOHMMaHWe 3HAaUMMOCTM MaTeMaTHKU B M3yYeHHWH [PUPOJHBIX W
00IIIeCTBEHHBIX TPOLIECCOB W sIBJIeHWW; YMeHHWe Ppacrio3HaBaTh
MpOsIBJIEHME 3aKOHOB MaTeMaTHMKU B WCKYCCTBe, YMeHue IpPUBOJUTH

TpUMepbl MaTeMaTHUYeCKUX OTKPBITUM POCCHUMCKOW UM MHPOBOU




MaTeMaTHUYeCKOU HayKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

110 MATEMATUKE
Kop IIpoBepsieMblii 3/1eMeHT CO/iep)KaHUA
1 Uucna v BBIYMC/IeHUS
1.1 HatypanbHble 1 Liesnble yncsa. [Ipu3Haku JeMMOCTH Lie/IbIX Yrcer
12 PaionanbHbele  uyncsia. OOBIKHOBEHHbIE U JieCATHYHbIe JIpoOM, TPOLIEHTHI,
' OeckoHeuHbIe TIepUOMUeCKHe 1poou
13 ApudmeTrueckuii KOpeHb HaTypa/ibHOM cTereHU. [elicTBUS C apupMeTHUeCKUMU
' KODHSIMU HaTypasbHOM CTeleH:
14 Crenenp c uenbIM IOKasareseM. CTelneHb C palMOHA/JBHBIM I10KAa3aTesieM.
' CBolicTBa CTeneHu
15 CuHHyC, KOCHHYC M TaHIeHC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'eHC YMCI0BOT0 apryMeHTa
1.6 Jlorapudm umcia. [lecaTryHble ¥ HaTypasbHbIe JT0rapuQMbl
HelicTBuTenbHble 4ynciaa. ApupMeTHUecKHe oOrnepayuu C JelCTBUTe/TbHbIMU
1.7 yrcnamu. [IpuOmKEHHBIE BBIUKMC/IEHUs], TIpaBWia OKPYIJIeHWs, TIPUKWZKA U
OLleHKa pe3yJibTaTa BbIUMC/IeHUN
1.8 ITpeobpa3oBaHue BbIpa’KeHH
1.9 KowmriekcHble uncia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llenble 1 1po6HO-palOHa/IbHbIe YpaBHEeHHs
2.2 MppaijioHaibHble ypaBHeHUs
2.3 TpuroHomeTpryeckue ypaBHeHUs
2.4 [TokazaTenbHble U TorapudMUUecKre ypaBHeHUs
2.5 Lenble ¥ [poOHO-paLIMOHA/IbHBIE HEPpAaBEHCTBA
2.6 NppaioHanbHble HepaBeHCTBa
2.7 [Toka3zaTenbHbIe U orapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpuyeckue HepaBeHCTBa
2.9 CuHcTeMbl ¥ COBOKYTHOCTU YPaBHEHHM U HEPAaBEHCTB
2.10 YpaBHeHus1, HepaBeHCTBa U CUCTeMBI C IlapaMeTpamu
211 Martpuiia CUCTeMBbI JIMHENHBIX YpaBHeHUU. Orpesie/uTe/b MaTpHULIbI




®yHKLMU U rpaduKu

OyHKIMS, CriocoObl 3aganust GyHKUUU. ['paduk dyHKIMHA. B3anMHO obGpaTHBIE

- ¢yHKuyK. UéTHble U HeuéTHbIe GyHKUMU. [leproanueckue GyHKLU
Ob6nacte ompefie/ieHWsT ¥ MHOXKECTBO 3HaueHWM ¢yHkumu. Hymu dyHKImm.
3.2 [IpoMeXXyTKM 3HAaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (DYHKLIMH.
' MakcuMymMbl 1 MUHAMYMBI (QyHKI[UM. HaubGosblllee ¥ HavMeHbIllee 3HaueHHe
(GYHKLMM Ha IPOMEXKYTKe
33 CrenieHHasi (yHKL[MsI C HaTypajbHbIM W IieJibiM TOKa3atereM. Eé cBolicTBa u
' rpaduk. CBoiicTBa ¥ rpadvK KOpPHS n-0i CTereHu
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U rpa(UKu
3.5 [TokasatenbHasi U ioraprudmMudeckast GyHKLWH, UX CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMITOTEl rpadukoB GyHKUM. CBolicTBa (GYyHKLUMH,
' HerpepbIBHBIX Ha OTpe3Ke
3.7 ITocnemoBaTeTbHOCTH, CIIOCOOBI 3a/IaHMS ITOC/Ie0BATEe/ILHOCTEH
3.8 ApudmeTnueckasi U reoMeTpruuecKasi mporpeccuu. @opmyiia CI0KHbBIX MTPOLIEHTOB
4 Hauasia MmaTeMaTrueckoro aHanusa
4.1 [TpousBogHas GyHKLuK. [Ipon3BOHBIE 3/1eMeHTapHbIX (PYHKLIMN
[IpuMeHeHre TIPOM3BOJHOM K HCC/IefOBAaHUI0 (PYHKLMII Ha MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoskieHrie HanbosIbIlero U HauMeHbIIero 3HaueHust GyHKIUKM Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. MiuTerpan
5 MHoXecTBa 1 JIOrMKa
5.1 MHo>keCTBO, Onepaljuy HaJ, MHOXeCTBaMu. /lnarpammel Diiepa — BeHHa
5.2 Jloruka
6 BepoaTHOCTE U cTaTUCTHKA
6.1 OnrcaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 @Urypsl Ha JIOCKOCTU
7.2 [IpsiMbie U TIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesa 1 MOBEPXHOCTH BPAI|EHUS




7.5

KOOP,E[I/IHaTbI N BEKTOPLIL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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