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ITOACHUTEJ/IbHASA 3AITNCKA

leomeTpusi siBisieTCsi OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeJHETro
o0111ero 00pa3oBaHus, Tak KaK 00eCreurBaeT BO3MOYKHOCTb U3yUeHUs AUCIUILIAH
eCTeCTBeHHO-Hay4YHO! HarpaB/IeHHOCTU W TpeJAMeTOB T'yMaHUTapHOrO LIMKJIA.
[Tocko/bKy —~ JloTWYeckoe — MblllvieHHWe,  (opMmupyemMoe  TpuU  U3yUeHUM
00yuarIMMUCS TIOHATUNWHBIX OCHOB TeOMEeTpPUH, TPU [i0Ka3aTelbCTBE TEOPeM U
MOCTPOEHWH LIeTIOUKH JIOTUUECKHX YTBEpP)K/AEeHHH TPHU PelleHUH TeOMeTpUUYeCcKUX
3ajja4, yMeHWe BbIABUIaTb W OINpPOBepraTb TUIOTe3bl HENOCPeJCTBEHHO
WCTIOJTb3YIOTCSl TIPY pellleHUU 3ajjlay eCTeCTBeHHO-HAayYyHOro I[MKJa, B YaCTHOCTU
(¢r3nUecKux 3asau.

Llenb ocBoeHust MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayO01éHHOM
YPOBHe — pasBUTHe WH/UBUAYaJbHBIX CrocobHOCTeli oOyuarommxcsi TIpu
M3y4yeHUY TeOMeTpUH, KaK COCTaBJIsitolleid rpeiMeTHOM 06sacTu «MaTemaTuka U
uHpopMaTrKa»  depe3  obecrieueHWe  BO3MOXKHOCTM  TpuobpeTeHusi U
WCTIO/Tb30BaHusl  Oosiee  T/IyOOKHMX TeoMeTpUUeCKHWX 3HaHWUM U [IeHCTBUH,
criel(pUYHbIX TeOMeTPUH, U HeOOXOJUMBIX /ISl YCIELIHOro NpodeCcCHoHanbHOTo
o0Opa3oBaHUsl, CBSA3aHHOT'O C UCTIO/Ib30BaHUEM MaTeMaTHKHU.

[MpuopuTeTHBEIMU 3a/jlauaMy Kypca TeOMeTpUM Ha YriyOJéHHOM YDOBHe,
PaCIIUPSIOIIMMY U YCUTUBAIOIIUMHU Kypc 6a30BOr0 YPOBHS, SIB/ISTFOTCS:

pacllvpeHye TpesCTaBAeHUs] O FeOMeTPUM KaK YaCTU MUPOBOW KYJ/IbTYPbI U
¢dbopMHpOBaHre 0CO3HAHKS B3aUMOCBSI3U FeOMETPUM C OKPY KaroIIUM MUPOM;

¢dbopMrpoBaHMe TIpe/CTaBAeHUs] O TIPOCTPAHCTBEHHBIX (Urypax Kak o
BaKHEMILIMX MaTeMaTUUeCKUX MOJeJsiX, TMO3BOJIAIOIIMX OMUChIBAaTh M H3y4yaTb
pasHble sIBJIeHUs] OKPY»>KatoIllero M1pa, 3HaHue MOHATHUIHOIO arrapaTa o paszeny
«CtepeoMeTpusi» yueGHOT0 Kypca reoMeTpuy;

dopmMupoBaHMe ~ yMeHUsl  BJaZieTb ~ OCHOBHbIMHA  TOHSITUSIMU O
MPOCTPAHCTBEHHBIX (UIypaXx M MX OCHOBHBIMU CBOMCTBaMM, 3HAHHUE TeEOpeM,
¢bopMy/n M yMeHue UX NPUMEHSTb, YMEHHsl J0Ka3blBaTb TeOpeMbl M HaXOAWUThb
HecTaHJapTHbIe CIIO0COOBI pellieHus 3a/ay;

¢dbopMUpOBaHre YMeHUsl pacrio3HaBaTh Ha UepTeXkax, MOJe/siX U B peaibHOM
MUpe MHOTOIPaHHMKM M Tejla BpalleHWs, KOHCTPYHPOBAaTb TreOMeTpUyecKue
MoOJieny;

dbopMrpOBaHre TOHHMMaHUSI BO3MOYKHOCTA aKCHOMaTUUeCKOTO MOCTPOeHUsI
MaTeMaTUueCKUx Teopul, (popMHpOBaHMe TOHMMAaHUSI POIM AKCMOMATHKU TpU
TIPOBEJIEHUU PaCCY K[ eHUN;

(¢opMypOoBaHre YMeHHUsl B/a/leTb METOJAaMM [l0Ka3aTelbCTB U aJrOPUTMOB
pellieHUsi, YMeHHsI UX TIPUMEeHSTb, MPOBOAUTH J[OKa3aTe/bHble PacCyKAeHUs B
X0/le pelleHUs] CTepeoMeTPUUeCKUX 3aZiau U 3a/jau C PaKTUUeCKUM CO/lep>KaHHeM,
dopmupoBaHre TIpeACTaBleHHMss O HeoOXOAWMOCTH  J/IOKa3aTesJbCTB  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
TIPOCTPAHCTBe», «/IBMKEHUS B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEpPUPOBAThb
TIOHATUSMW», PeJIeBAaHTHBIMU TeOMeTpUM Ha yT/ayO/IéHHOM ypoBHe O0yueHUs B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZiepKaTeTbHbIM JTMHUSIM 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 U IIJIOCKOCTH B NPOCTPaHCTBe

OcHOBHble  TIOHATHSA  cTepeomeTpuu. Touka, T1ipsiMasi, IIJIOCKOCT,
npoctpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpHUU:
aKCHOMBI CTepeOMEeTPUU U CJIeZICTBUS U3 HUX.

B3avMmHOe pacriosiokeHue TIpsSMbIX B TIPOCTPAHCTBe: IepeceKaroluecs,
rapasulejibHble Y CKpeluBarolyecss Ipsmble. [Ipyv3HaKu CKpeljuBaroIuxcs
npsmMbIX. [TapaniensHOCTh NPSMBIX Y IJIOCKOCTe B TIPOCTPAHCTBe: Mapasule/bHble
IIpsIMbIe B [IPOCTPAHCTBE, [apa/ule/IbHOCTb TPEX IPSIMBIX, NapasljIe/IbHOCTh MPSIMOM
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
MeXZy NpsAMbIMUA B IPOCTpaHCTBe. IlapasiesbHOCTh IVIOCKOCTeM: Iapasule/ibHble
TIJIOCKOCTH, CBOMCTBA napasiiebHbIX MJIOCKOCTEM. [Tpocretiue
MPOCTPAaHCTBEHHblE (QUIypbl HAa IUIOCKOCTH: TeTpasZp, MNapasiieienuries,
TIOCTPOEHUe CeYeHUM.

[lepnieHAUKYISAPHOCTE NPSIMOU Y IIJIOCKOCTHU: IepIIeHAUKYIISIPHbIe TIPSIMble B
IIPOCTPAHCTBe, TpsMble T[apasle/ibHble W TepreHAVKYJIpHble K IUIOCKOCTH,
MPU3HaK MepPreHJVKY/ISPHOCTU MPSAMOM W IUIOCKOCTH, TeopeMa O IIpSIMOU
TNepreHIUKYJIIPHON TI/IOCKOCTH. OpTtoroHansHoe IIPOEKTHpPOBaHUe.
[lepnieHAUKY/IIp ¥ HAaKJIOHHbIE: PACCTOSIHUE OT TOYKM [0 IVIOCKOCTH, PaCcCTOsSIHUe
OT TpsSMOM [0  IUIOCKOCTH, TpPOeKUUsi  (QUrypel Ha  IUJIOCKOCTb.
[lepneHAUKY/ISIPHOCTD  TJIOCKOCTEW: TPU3HAK  IepPHeHAUKYJISAPHOCTH  JIBYX
IIJIOCKOCTel. TeopeMa 0 TPEX neprieHuKyJIspax.

YTBl B NMPOCTpaHCTBE: yroa MeXAy IMpsSMOM U IUIOCKOCTBIO, ABYTDaHHBIU
yTOJ, JIMHEWHBbIM yTOa ABYTPaHHOrO yrja. TpéXrpaHHbli U MHOTOTDaHHbIE YIJIbI.
CBoKCTBa TUIOCKMX YIJIOB MHOrorpaHHoro yrzia. CBOWCTBa TIUIOCKUX W
[BYIPDaHHBIX YIJIOB TPEXIPaHHOro yriya. Teopembl KOCMHYCOB U CUHYCOB [JIsl
TPEXTPAHHOIO yIJIa.

MHororpasHHuKH

Buzibl MHOrOrpaHHUKOB, pa3sBépTKa MHOrorpaHHuka. I[Ipy3ma: n-yrosibHas
NpY3Ma, TpsiMasi ¥ HaK/IOHHasi TIpU3Mbl, OOKOBasi U T0/THasi TIOBEPXHOCTh TPU3MBI.
[Tapannenenunesn, TMpsSMOYTO/IbHBIA — Tapajvlefienumnes; YW ero  CBOMUCTBA.
Kparuaiiiivie 1yTM Ha T[OBEPXHOCTM MHOrOrpaHHUKa. Teopema OJiisiepa.
[IpoctpaHcTBeHHass TeopeMa [Iudgaropa. Ilupamupa: n-yrosibHasg nMUpaMuza,
npaBW/bHasE W yceuéHHas mupaMufbl. CBoiicTBa pébep U OOKOBBIX TrpaHeit
NIpaBU/IbHOW NUpaMu/pbl. IIpaBU/ibHBIE MHOTOIpDaHHUKU: IpaBW/IbHAsl TpU3Ma U



NpaBu/bHasi TMpaMuJa, TpaBW/bHAs TPeYrojibHas NUpaMu/ia WU TPaBUIbHBIN
TeTpa’ap, Kyb. IlpeacraBieHWe O TIPaBWIBHBIX MHOTOTPAaHHMKaX: OKTas3/p,
J0ZleKas/lp ¥ UKOCas/ip.

BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JMaroHaid, YrJiblL
[Tnomjaaer OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TMIPSIMOM ITPU3MBI,
T7Io[aZlb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM ITPU3MBI.
[Tnomjaze OOKOBOM TMOBEPXHOCTW U TIOBEPXHOCTH TPAaBWIbHOW MHMPaMU/IbI,
TeopeMa O IUIOLIa/Iv YCeYEHHOW NMUPaMU/bl.

CummeTpusi B MPOCTPAaHCTBE. ODJIEMEHTbl CHMMETPDUM  TPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTDaHHUKE: CUMMETDPHUsI
napasuiesienunezia, CAMMETPUsI TPaBWIbHBIX MPU3M, CUMMETpHUS TMPaBUIbLHOU
MMpaMU/Ibl.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBe

[ToHsiITMSI: BEeKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, [AJIMHA HEHYJIeBOTO
BEKTOpa, BEKTOPbl KOJUIMHeapHble, COHAMNpaB/eHHble MW TPOTUBOIIOJIOKHO
HaripaBJ/ieHHbIe BEKTOPbI. PaBeHCTBO BEKTOPOB. [1eliCTBUS C BEKTOPaMU: CI0KEHUE
Y BbIUUTAaHUE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHHe BEeKTOpa Ha
yncsio. CBOMCTBA C/10’KeHUs BEKTOPOB. CBOMCTBa YMHO)KEHUSI BEKTOpa Ha YMCJIO.
[ToHATHe KOMILIaHapHble BeKTOPhI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. TeopemMa 0 pasnOKeHWM BeKTOpa MO TpPéM
HEeKOMIUIaHapHbIM ~ BeKTopaM. [IpsgmoyrosbHasi  cudcTeMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOpa. CBSI3b MeXAY KOOpJWHaTaMd BeKTOpa U
KOOpJIMHaTaMd TO4YeK. YTon Mexay Bekropamu. CKa/sspHOe Npou3BeeHHe
BEKTOPOB.

11 K/TACC

Teya BpaleHus

[MoHsATHS:: LUMIMHAPUUECKasi TIOBEPXHOCTb, KOHWYECKasi TIOBEPXHOCTh,
cepuueckass TOBEpXHOCTb, 0Opa3symolue TmoBepxHocTeil. Tena BpalleHus:
IWIMH/PD, KOHYC, yCeuéHHBIA KOHyC, cdepa, miap. B3auMHoe pacronoxeHue
chepbl M TUIOCKOCTH, KacaTesbHasi TIJIOCKOCTE K cdepe. V3o00pakeHue Ten
BpalljeHUs Ha TJIOCKOCTU. Pa3BépTka LuauHpa U KoHyca. CuMMmeTpusi cdepsl U
m1apa.

O6béM. OcHoBHBIe cBoiicTBa 00BéMOB Ten. Teopema 006 00BéMe
NPSIMOYTOJIbHOTO  Tiapasuiesieniuriesa U cieActBus u3 Heé. OObEM TmpsiModl U
HAK/JIOHHOM TPW3MbI, LUWIUHAPA, MTUpamMubl U KoHyca. OOBEM 11apa U I1apoBOTO
cerMeHTa.

KombuHaruy Ten BpailleHWs: ¥ MHOTOTPAaHHUKOB. [Ipu3ma, BrMcaHHas B
LWIMH/D, OINWCaHHas OKojo wuuauHapa. Ilepeceuenue cdepbl U 1mapa C
ruiockocTeio. Kacanue 1iapa v cdepbl TiockocThio. [ToHSTHE MHOTOTpPaHHUKA,



OMUCAHHOTO OKOJ0 c(depbl, cdepbl, BIHUCAHHOM B MHOTOIDAaHHUK WA Tes0
BpallleHusl.

[Tnowaap MOBEPXHOCTH LWIMHAPA, KOHYyCa, MUIOLaAb Cpepbl U eé yacTe.
[Tomobue B mpocTpaHcTBe. OTHOIIIEHWEe OOBEMOB, IUION[AZie TIOBEPXHOCTEM
noobubIx ¢uryp. [Ipeobpa3oBaHue mozfoOusi, ToMoTeTus. PellleHue 3ajad Ha
TIJIOCKOCTH C UCII0J/Ib30BaHUEM CTEPeOMeTPUYEeCKHX METO/I0B.

[TocTpoeHue ceueHU MHOTOTPAHHUKOB U TeJT BpallleHUs: CeUeHus1 LIWIMH/PA
(mapa/uieibHO YW TEpPHEeHJMKYJISIPHO OCH), CeYeHWs KOHyca (IapasuiesibHble
OCHOBaHUIO U TIPOXO/ISAl[Me uepe3 BepIlrHY), CeUeHUs 11apa, MeTO/bl IOCTPOeHHs
CeyeHU: MeTOJ, C/ie/loB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, NepeHoca
ceKyleH MJI0CKOCTH.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBe

Bektopsl B mpocTtpaHcTBe. Ormepaiyv HaJ, BeKTopaMu. BektopHoe
YMHO)XeHWe BeKTopoB. (CBOWCTBa BEKTODHOIO YMHOKeHHUs. [IpsMoyrosnbHas
cucTemMa KoopZAuHat B ripoctpaHcTBe. KoopauHatel BekTopa. Pa3nokeHre BeKTopa
no 6a3ucy. KoopguHAaTHO-BEKTOPHBIM MeTO[ TMPH pelLieHUd TeOMeTPUUYeCcKUX
3a/1au.

JIBH)KeHMA B IPOCTPAaHCTBe

[BwxeHust mpocTpaHcTBa. OTobpaxeHus. [BU)KeHUSI U PaBeHCTBO (QUTYP.
OOie CBOMCTBa [BW)KEeHUWA. Bwuabl ABWKEHUN: TMapasuieflbHbIA TepeHoc,
L|leHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETpPUs, TIOBOPOT BOKDYT TMPSIMOM.
[Tpeo6pa3oBanus rofo6bus. [Ipsimas u chepa diinepa.



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

JINHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MO3ULMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  Y/JeHa  pOCCUicKoro  oOijecTBa,  TpejAcTaBAeHHE O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/MUHbIX CTPYKTYp, SIBIEHUH,
TIpoLieiyp TpakAaHCKoro obirectBa (BBIOOPBI, OIMPOCHI U JIPYroe), yMeHHe
B3aUMO/IEICTBOBaTh C COLIMA/JIbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C UX
GYHKIUSAMHA U Ha3HaUeHUeM;

2) maTpuoOTHUYeCKOe BOCIIUTaHHUe:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPaXK/IaHCKOW WAEHTUUHOCTH, YBa)KeHHUs K
TIPOLLJIOMY M HACTOSIL[eMy POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOe OTHOILIeHWe K
JIOCTH)KEHHUSIM POCCUHCKUX MaTeMaTUKOB M POCCHUHCKOW MaTeMaTHUYeCKOW IIKOJIbI,
WCII0/Ib30BaHUe 3TUX [JOCTWKEHUW B [IPYTMX HayKaX, TeXHOJIOTUsX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPaBCTBeHHOE BOCNIMTAHUE:

OCO3HaHMe YXOBHBIX I[€HHOCTeM pPOCCHUHCKOTrO Hapo/a, C(hopMHUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHWs, 3TUUYECKOTO TIOBe/IeHUs], CBSI3aHHOT'O C TpaKTUYeCKUM
NpUMeHeHUeM [IOCTM)KeHUM HayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BK/Ia/la B TIOCTPOEHKE YCTOMUYUBOTO Oy ayliero;

4) 3cTeTYecKoe BOCIUTAHHeE:

JCTeTUUeCKoe OTHOIIIeHWe K MUPY, BK/IHOUasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMepHOCTel, 00BeKTOB, 3ajjau, pellleHuH, pacCy>KJeHUM, BOCTIPUMMUHUBOCTD
K MaTeMaTUueCKUM acrieKTaM pa3/IMuHbIX BUJ0B UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThyecKhe 3HaHUSI B
WHTepecax 3/10pOBOro U 6e3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIIIeHHe K
CBOEMY 3/I0POBBIO (3[j0pOBOe THTaHWe, COa/aHCHPOBAHHBLIM DPEXUM 3aHSATHU U
OT/bIXa, pery/sipHas (u3uveckasi akTUBHOCTb), (PU3MUYECKOe COBEPIIEHCTBOBAHUE
TIPU 3aHSTHSX CTIOPTHUBHO-03/I0POBUTENTLHON [1esITeTbHOCThIO;

6) TpyAoBOe BocniUTaHUe:

TOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoobus, 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  pa3BUTUA HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHUMaHHe
MaTeMaTh4YeCcKOld HayKd KakK cgepbl uesi0BeuecKoW [esTe/IbHOCTH, 3TarloB eé
pa3BUTHUS U 3HAUMMOCTU [/l Pa3BUTHS LIMBWIM3AL[MM, OBJaJleHre $S13bIKOM
MaTeMaTUKU W MaTeMaTHYeCKOW Ky/JIbTypOW KakK CpeJCTBOM TO3HAaHUS MUPa,
TOTOBHOCTh OCYIIECTB/ISAITb TIPOEKTHYH) W MCC/Ae[0BaTeIbCKYH [esTebHOCTh
WHJVBU/Ya/IbHO U B TPyTIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/bHbIe YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHUSs

Ba3oBble jloruyecKue AeiicCTBHs:

BbISIB/ISITb M XapaKTepU30BaThb CYLeCTBeHHble TPU3HAKKW MaTeMaTH4eCKUX
OObEeKTOB, TOHSTUM, OTHOLIEHWM MeXAy TIOHATUSMH, (HOpMy/IHMpOBaTh
oripe/iesieHUsI TIOHSTUM, YCTaHABIMBAaTh CYIleCTBEHHBIM MPU3HaK KaacCU(PUKaIH,
OCHOBaHHUs /17151 000011[eHUs Y CpaBHEHUs], KpUTEPUU TTPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (opMy/nvMpoBaTh U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/bHbIe U OTpULlaTe/IbHbIe, eJUHUUHbIe, UaCTHbIe 1 00I11e, YC/I0BHbIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3W U TIPOTHUBOPEUUs
B (bakTaX, JAHHBIX, HAOMIOEHUSIX U YTBEP)KIEHUsIX, TpejjaraTb KpPUTEpUU MJisi
BbISIB/IEHUS] 3aKOHOMEPHOCTEeH Y TIPOTUBOPEYNY;

JieflaTb BBIBO/IbI C HCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, [eAYKTUBHBIX WU
VMHAYKTUBHBIX YMO3aK/F0UeH!, YMO3aK/IFoueHHi 1o aHa/loTry;

MPOBO/IUTH CAMOCTOSTE/ILHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBePXKAeHUN
(MpsiMble U OT MPOTHMBHOTI0), BBICTPaUBaTh apryMeHTaL[1t0, IPUBOJUThL NIPUMEpPHI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY K/I€HUS U BbIBO/bI;

BbIOMpaTh crocob pelleHusi yueOHOM 3ajauM (CpaBHMBaTh HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TMOAXOASLIUM C  yuéTOM
CaMOCTOSITEJIbHO BbIZIe/IeHHBIX KDUTEPHUEB).

Ba3oBble ncciejoBaTe/IbCKUe AeHCTBUS:



WCTIO/Tb30BaTh BOTPOCHI KaK MCCAe/I0BaTeIbCKUM WHCTPYMEHT I103HaHUS,
dbopMynvMpoBaTh  BOMpOCH,  (DUKCUpYIOIMe  TMpPOTUBOpeure,  TpoOseMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHpPOBAThb TMIIOTE3y, apryMeHTHPOBATh
CBOIO TO3ULIMI0, MHEHHUE;

TIPOBO/IUTH CaMOCTOSITETbHO CTIAHMPOBAHHBIN JKCTIEPUMEHT, MCC/iefiloBaHKe
10 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueCcKoro 06beKTa, siBjieHus, TpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXKy 00beKTaMH, SIBJIEHUSIMH, ITPOLIeCCaMU;

CaMOCTOSITe/TIbHO (hOpPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI TI0 pe3y/bTaTaM
NpOBeJEHHOTO  HAOMIOZIeHWsl, HWCCeJOBaHUWs, OLIEHWBaTh  [OCTOBEPHOCTH
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:

BBISIB/ISATH JeUIUTHl UHPOPMALUK, AAHHBIX, HEOOXOAUMBIX [Jjisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHusI 3a/[auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HUPOBATh,
CHCTeMaTH3UpOBaTh W WHTEPIIPeTUPOBATh WH(OPMAIMIO PA3/UYHBIX BUJOB U
dbopm mipezcTaB/IeHNS;

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

OLIeHHUBaTh HaZIE>KHOCTh uHbOpMaIun 1o CaMOCTOSITE/TbHO
chopMy/IMPOBaHHBIM KPUTEPUSIM.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe 1eHCTBUS

Oomenue:

BOCIIPMHUMATh ¥ (DOPMY/MPOBATh CYKIEHUS B COOTBETCTBUM C YCIOBHUSIMH U
1jeissMU  OOIT[eHHs], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX W TMHUChbMEHHBIX TEKCTax, /jaBaTh IMOSICHEHHUS TI0 XOAY PeIleHusl 3ajjau,
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,
Hal/IeHHbIX OIIHMOOK, BBISIBJIEHHBIX TPY/[HOCTEH;

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:

TOHUMATh W WCII0/Ib30BaTh TIPEUMYIIecTBa KOMaHAHONH W WHAWBHUAYaTbHON
paboThl Tpu pelleHWA yueOHBIX 3ajay, TPUHUMAThL 1[eib COBMECTHOMN
JesiTe/IbHOCTH, TIIAaHMPOBATh OpPraHU3al[di0 COBMECTHOM paboThl, pacripefiesisiTh
BUJIbI paboT, [OroBapuBaThbcsi, 0OCY)XZAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUST HECKOJILKUX JTFO/Ie1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00CY>XmeHMs,, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATL CBOK 4YacTb pabOTHl U
KOODZIMHUPOBAaTh CBOW JIEMCTBHS C JPYTMMHM WIeHaMH KOMaH/bl, OI|€HWBATh
KaueCTBO CBOETO BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOpPMY/IHPOBAaHHBIM
yuaCTHUKaMH B3aMO/IeCTBYSI.

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
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

* BBINOJHSATh rapasuienbHoe, L|eHTPa/IbHOe 17} OpPTOrOHabHOE
MPOeKTUPOBaHKe (PUTYP Ha TJIOCKOCTb, BBITIONHATh U300paxkeHUs: GUTYp
Ha IJIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOIDAaHHMKOB DPa3/IMYHbIMKA METOJaMH, BBIMIOJHATh
(BBIHOCHBIE) TIVIOCKHE UePTEXXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBepXY, COOKY, CHU3Y;

e BBIUMC/IATH [UIOL[aJXW T[OBEPXHOCTEM  MHOTOTPaHHUKOB  (MpU3Ma,
nMpamMuzia), FTeOMeTpUUYECKUX TeJl C IipuMeHeHreM (hopmy.J;

e BOOOJIHO OTMepUpOBaTh MOHSATUSIMU: CUMMETPHSI B MPOCTPAHCTBe, LIEHTP,
OCb Y IUIOCKOCTb CUMMETPUU, LEHTP, OCb M IUIOCKOCTb CHMMETpPUH
urypoi;

e (BOOOJHO OMEpUpOBaTh TMOHATHSIMH, COOTBETCTBYHOIIMMH BeKTOpaM M
KOOp/IMHaTaM B MMPOCTPaHCTBE;

* BBINOJIHATD [€MCTBUS HAaJl BEKTOPaMU;

e pemaTh 3aJayd Ha [I0Ka3aTe/JbCTBO MaTeMaTUYeCKUX OTHOIIEHUW |
HaxOXXJeHue TeOMeTPUYEeCKUX BeJMYUH, MPUMEHss W3BeCTHble MeTO/bl
TIpU pelleHur MaTeMaTUUeCKUX 3a/jay MOBBIIIEHHOTO0 Y BBICOKOI'O YPOBHS
CJI0XKHOCTH;

e TIDUMEHATH TMPOCTEUIIMe TMpPOrpaMMHbIe CpeACTBA W 3J€KTPOHHO-
KOMMYHHKALIMOHHbIE CUCTEMBI IIPU PELLIeHUH CTepeOMeTPUUeCKUX 3a/iay;

e U3BJIeKaThb, Mpeo0Opa3oBbIBAaTb W HWHTEPIPETUPOBaTh HWHQPOPMALUIO O
NIPOCTPAHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, Ipe/CTaBlIeHHYI0 Ha
yepTeXxax U pUCYHKax;

e TIDUMEHATH T[OJlydYeHHble 3HAaHWA Ha TIPaKTUKe: CpaBHUBaTb U
aHa/JIM3MPOBaTh peajibHble CUTYyalWW, NPUMEHSITb W3yUeHHbIE MOHSTUS B
rpoLiecce TOMCKA pelleHusl MaTeMaTU4yeCcKd C(OopMyJIMpOBaHHOU
npo0JieMbl, MO/le/TMPOBaTh peasibHble CUTyalldd Ha $SI3bIKe TeOMeTpHH,
VICCJIe[J0BaTh MOCTPOEHHbIE MOJe/N C MCII0/b30BaHUEM IeOMeTPUYEeCKUX
TIOHATUM U TeopeM, amrapaTa anredpbl, pellaTh MPaKTUUeCKWe 3aZiaud,
CBsI3aHHbIE C HAXOXKJeHUEeM reOMeTPUUYECKHX BeTUUH;

e UMeTb TIpPe/CTaB/eHWs] 00 OCHOBHBIX JTarax pPa3BUTHS TeOMETPHUU Kak
COCTaBHOM 4yacTy (pyH/laMeHTa Pa3BUTUS TEXHOJIOTUH.

K kon1yy 11 K1acca o6yuaronuiicss HayunuTCs:



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;
pelllaTh TeoMeTpHUUeCcKre 3a/lauM Ha BbIUMC/IEHUE YTJIOB MeX/y MPSMbIMU
U TIJIOCKOCTSIMHM, BbIUMCJ/IEHWE pacCTOSTHUN OT TOUKM JI0 TVIOCKOCTH, B
1]eJI0OM, Ha TIpUMeHeHHe BeKTOPHO-KOOP/AMHATHOT'O MeTO/a MPH PellleHUY;
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;

MPUMEHATh  TIOy4YeHHble  3HAHMSI Ha  TIpaKTHKe:  CPaBHUBATh,
aHa/IM3UPOBaTh U OLIEHUBATh peasibHble CUTYal[MH, IPUMEHSITh U3yyeHHbIe
TOHATHS, TeOpeMbl, CBOWCTBA B TIpoljecce TIOMCKa pelleHus
MaTeMaTUueCKd  CPOpPMYIUPOBAHHOW  MPOOJIEMBI, MOZIe/TMPOBaTh
peanbHble CUTyallUM Ha sI3bIKe TeOMeTpPUM, HCCAeZiloBaThb MOCTPOEHHbIe
MoOJielM C HCIIONb30BaHWEM TeOMeTPUUeCKHX TIOHSITUH U TeopeM,
ammapara aarebpel, pemlaTh TpaKTHUYeCKWe 3a/laud, CBsi3aHHbIE C
HaxO0XX/IeHUeM reOMeTPUUeCKHX BeJIMUKH;

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



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB O/1IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
n/n NMporpaMmsbI Bcero Koutponsuer TIpakTuyeckue oOpa3oBare/bHBIE
e padoThbI padoThI pecypent
1 BBenenue B cTepeoMeTputo 23 1
) BsaumHoe pacrionoxeHue NpsiMbIX B 6 1
TIPOCTPaHCTBe
3 [TapasnnenbHOCTD MPSIMBIX U MJIOCKOCTEH B 8
TIPOCTPAHCTBe
4 HepneH,qHIEynﬂpHOCTb MPSIMBIX U 95
TMIJIOCKOCTeH B MPOCTPAHCTBe
Yrbl ¥ pacCTOSAHUS 16 1
MHororpaHHUKu 7 1
BekTops! B IIpOCTpaHCTBe 12
3 HOBTOPGHI/IE, 000011[eHre U CUCTeMaTH3aIs c 5
3HaHUU
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 K/TACC

KosmmyecTBo uacoB O/1eKTpPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne m/m NpOrpaMMsl Bcero Kontponbret Tpakruueckue oOpa3oBaTe/bHBIE
e paboTbI paboThI pecypesI
1 AHantrueckasi reoMeTpust 15 1
5 [ToBTOpEHME, 0606LueH1:1e u 15 1
cucTeMaTH3aLysl 3HaHUM
OO6BEM MHOTOTpaHHHUKA 17 1
4 Tena BpaleHus 24 1
c [T10111a11 TOBEPXHOCTU ¥ 00BEMBI 9 1
KPYTJIBIX TeJ
6 [BrxeHus 5 1
7 [ToBTOpEHME, O606H.[€HI:I€ u 17 5
cucTeMaTU3aLysl 3HaHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

Bcero

KoHTpo/ibHBIE
PadoTHI

IIpakTHyeckue
padoThI

J/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/bHbIE

pecypchbI

OcHoBHbIe MpaBu/ia U300pa’keHus1 Ha
PUCYHKe TIJIOCKOCTH, TTapasijie/IbHbIX TIPSIMBIX
(oTpe3koB), cepeAiMHbI OTPe3Ka

[ToHsTHUSI CTEpeOMeTPUU: TOUKA, TIpsiMas,
TIJIOCKOCTB, MPOCTPaHCTBO. OCHOBHbIE
rpaBWIa W300pakeHUsI Ha PUCYHKe
TIJIOCKOCTH, TIapaJi/ie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeAiuHbI OTPe3Ka

[ToHsITHS: TIepeceKaromrecs TVI0CKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TVIOCKOCTb;
TIOTYTIPOCTPAHCTBO

[ToHATHS: IepeceKarorecs TII0CKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TVI0OCKOCTh;
TIOTYTIPOCTPAHCTBO

MHororpaHHUKH, n300pakeHre MPOCTeHIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HeCYL[eCTBYIOLMX 00BEKTOB

MHororpaHHUKH, ©300pakeHre TIPOCTeHIINX
MPOCTPAHCTBEHHBIX (UTYP,
HeCYIIeCTBYHOIUX 00BEKTOB

AKCHOMEI CTEPEOMETPHHU U TT€PBLIE




a1eaCTBUA U3 HUX

AKCHOMEI CTEPEOMETPHHU U I1€PBLIE
a1eaCTBUA U3 HUX

AKCHOMBI CTepeoOMeTpPUU U TepBble
cneicTBYs U3 HUX. CriocoObl 3a/jaHust
NIPSIMBIX U TJIOCKOCTEH B POCTPaHCTBe.
O603HaueHust MPSIMBIX U TJIOCKOCTeN

10

M306pakeHre ceueHUH MUpaMu/ibl, Kyoa u
TIPM3MBI, KOTOPbIe TIPOXOJST Yepe3 ux péodpa.
N306pakeHue TiepeceueHust oIy UeHHbIX
TUIOCKOCTeH. PackparmBaHye MOCTPOeHHBIX
CeuyeHHH pa3HbIMU IIBeTaMU

11

V306pakeHre ceueHUM MUpaMuAibl, Kyoa u
TIPM3MBI, KOTOPbIe TIPOXOJST Yepe3 ux péodpa.
N306parkeHue TiepeceueHust OTyUeHHbBIX
TUIOCKOCTeH. PackpaimBaHye MOCTPOeHHBIX
CeueHHli pa3HbIMU L[BETaMU

12

V306pakeHre ceueHUM MUpaMuAbl, Kyoa u
TIPH3MbI, KOTOPbIE TIPOXO/AT Yepe3 ux pédpa.
V306pakeHue TiepeceyeHust MoyYeHHbIX
TJIOCKOCTel. PacKpaliimBaHye TOCTPOeHHbIX
CeueHU# pa3HbIMU IIBETaMU

13

M300pakeHue ceueHUH MUPaMH/IbI, Ky0a v
TIPH3MbI, KOTOPbIe TIPOXO/AT Yepe3 ux pédpa.
M306pakeHue TiepeceyeHust MoyYeHHbIX
TUIOCKOCTeH. PackpalliMBaHye MOCTPOEHHbBIX
CeueHU# pa3HbIMU [IBETaMU

14

MerTop, c/iefioB /iJisi IOCTPOEHHUsI CeueHnui




15

Mertop ciefjoB /Jisi TIOCTPOEeHUsI CeUeHHi.
CBolicTBa nepeceueHul TIPSIMBIX U
MJIOCKOCTeN

16

Mertop, cyiefioB /1Jisi IOCTPOEHUsI CeUeHuH.
CBolicTBa nepeceyeHUi MpsIMbIX U
TJIOCKOCTeM

17

[TocTpoeHMe ceueHu B mupamMuie, Kybe mo
TpéM TouKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3aricCh 111aroB
MOCTPOEHUS

18

[MTocTpoeHue ceueHnit B mupamu/ie, Kybe 1o
TPEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)XXel M 3aIliCh I11aroB
TIOCTPOEHHUS

19

[MTocTpoeHue ceueHuli B MUpaMu/ie, Kybe 1o
TpéM TouKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UePTEeXKeH U 3aluCh I1aroB
TIOCTPOEHHUS

20

[TocTpoeHue ceueHMii B UpaMu/ie, Kybe 1o
TPEM ToUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepTeXKel U 3aluCh II1aroB
TIOCTPOEHHUSI

21

IToBTOpeHue ryianuMetpun: Teopema o
TMIPOTIOPLIMOHAJIBHBIX OTpe3Kax. [Togobue
TPEeYroJIbHUKOB

22

[ToBTOpeHue nianuMetpuu: Teopema
Menenas. PacyeThbl B ceyeHUsIX Ha
BBIHOCHBIX yepTexxax. MicTopusi pa3BuTHs




MJIaHUMETPHHU U CTepeOMeTPpUU

23

KonTponbHast paboTa "AKCUOMBI
crepeomMeTpun. CeueHus"

24

B3anMHoe pacriosioykeHue NpsiMbIX B
nipoctpaHcTBe. CKpeluBatoLLyecs MpsiMble.
[Tpy3HaKK CKpeLMBaOIIUXCS MPSIMBbIX.
[NapannenbHble IpsIMble B IPOCTPAHCTBE

25

TeopeMa 0 Cyl11leCTBOBaHUU U
eJMHCTBEHHOCTH NPSMOU Iapasie/ibHON
JIaHHOM MPSIMOU, MPOXOZASIIeN uepe3 TOUKy
MPOCTPaHCTBA U He JieXKallleld Ha JaHHOM
npsmMou. JIeMMa o repeceueHumn
Trapasiie/IbHbIX NPSMBIX IIJIOCKOCTBIO

26

[TapannensHOCTE Tpex NpsaMbIX. TeopeMa o
TPEX Iapasie/IbHbIX NpsAMBIX. Teopema o
CKpelMBaroIMXCs MTPSIMBIX

27

ITapannensHoe npoekTupoBaHue. OCHOBHbIE
CBOICTBA Mapasiie/ibHOTO MPOeKTUPOBaHUSI.
N306paskeHue pa3HbIX (GUTYD B
rapasijie/lbHOU MPOeKLUU

28

LlenTpanbHas npoekus. YToJI C
COHarpaB/IeHHbIMHA CTOPOHAaMH. YTOJI MeXAY
MPSIMBIMU

29

3alaun Ha Zl0Ka3aTeIbCTBO U UCC/IeIOBaHUe,
CBSI3aHHBIE C PACIIO/IOKEHUEM TIPSIMBIX B
TIPOCTPaHCTBE

30

[TonsTHs: napanienbHOCTb NPSIMOU U
MIJIOCKOCTH B MpocTpaHcTse. [Ipu3Hak




Tiapa’suie/IbHOCTH MPSIMOM U TJIOCKOCTH.
CBoiicTBa napasieibHOCTH MPSIMOM U
TIJIOCKOCTH

31

['eoMeTpruecKye 3a/lauy Ha BIYUCTIEHUE U
[l0Ka3aTesibCTBO, CBsI3aHHBIE C
TlapaJiIe/TIbHOCTBIO TPSIMBIX U TVIOCKOCTEH B
TIPOCTPaHCTBE

32

[TocTpoeHue ceueHusi, MPOXO/SILIETO Uepe3
JIaHHYO TIPSIMYIO Ha YepTexxe U
rapasijie/lbHOTO APYTou NpsiMoi. Pacuér
OTHOIIeHUH

33

[MapannenbHasi MPOEKIUsI, TPUMEeHeHHe JJist
TIOCTPOEHUSI ceueHnui Kyba u
napasuiesnenurnezia. CBoiicTBa
niapasuiesienurnesia v pu3Msl

34

[TapannensHble mockocty. IIpusHaku
Napasiie/IbHOCTH JBYX IUVIOCKOCTeN

35

Teopema 0 TapasniesibHOCTA U
eIMHCTBEHHOCTH TJIOCKOCTH, TPOXO/sILei
yepe3 TOUKY, He PUHA/JIeXally0 JaHHO!
TJIOCKOCTH U CJIe[ICTBUS U3 Heé

36

CRoiicTBa napasine/bHbIX TJIOCKOCTeN: 0
Tiapasuie/IbHOCTH TPSIMBIX TlepecedeHust TIpu
riepecevyeHuy JBYX rapasiie/bHbIX
TJIOCKOCTeM TpeTbeit

37

CBoiicTBa napasiie/ibHbIX IJI0OCKOCTel: 00
oTpe3Kax Tapasl/ie/ibHbIX MPSIMBbIX,
3aK/TFOUEHHBIX MeXKY Mapasiie/bHbIMU




IMJIOCKOCTAMHU; O I1epeCceyeHrn HpﬂMOﬁ C
ABYMs Tlapa/lyie/IbHBIMU TIVIOCKOCTAMUA

[ToBTOpenue: Teopema ITudaropa Ha

38
IIJIOCKOCTU

39 IToBTOpEHME: TPUTOHOMETPUS
NIPSAMOYTOJIBHOT'O TPeyro/IbHUKa

40 CaoticTBa Ky0a 1 IpsIMOYTO/TbHOTO
rapasuiesienuresa

41 BeluncneHnue 4/iuH OTpe3KOB B KyOe 1
NIPSIMOYTOJIbHOM Tapasuiesierurese
[TeprieH MKy ASIPHOCTD MPSIMOM Y TUIOCKOCTH.

42 ITpr3HaK neprieHAUKY/ISIPHOCTH MPSIMOM U
IIJIOCKOCTH
[TepnieH MKy ASIPHOCTD MPSIMOW Y TUIOCKOCTH.

43 [Ipu3Hak neprneHUKy/ISIPHOCTH NIPSIMOKM 1
IIJIOCKOCTU
TeopeMa 0 Cyli1leCTBOBaHUU U

44 eJMHCTBEHHOCTH TNPSIMOU, IPOXOASLLeN
yepes TOUKY IPOCTPaHCTBA U
NepreHVKYISIPHOU K MJIOCKOCTH

45 [TnockocTy U epnesvKy/IsIpHbIE UM
NpsiMble B MHOTOI'PaHHUKaX

46 [TnockocT U epneHUKy/IsIpHbIE UM
NIpsiMble B MHOIOTPaHHUKAX

47 IleprienauKyiap ¥ HaKOHHas. [locTpoenue
TNIeprIeHUKYJIsipa U3 TOUKY Ha IPSIMYHO0

48 [Teprienukynsip u HakoHHas. [locTpoeHue

neprneHguKyJisipa U3 TOYKU Ha IIPpAMYHO




TeopeMa o0 Tpéx reprieHAUKYIsIpax (rpsiMast

49
1 obpartHas)

50 Teopema 0 Tpéx nepneHAUKY/sipax (Mpsmas
1 obpaTHast)

51 YTo1 Mexzy CKpeLjuBaroLMMUCS IIPIMbIMU

£o [MTouck neprieHANKY/ISIPHBIX MPSIMBIX C
TIOMOILbIO TIePIIeHANKY/ISPHBIX M/I0CKOCTeH

53 OpToroHa/ibHOe IPOEKTHUPOBAHUE
[TocTpoeHue ceueHuit Kyba, IprU3MbI,

54 MPaBWIbHOM MUPaMU/IbI C IOMOLL[bIO
OpPTOTOHATbHOM MPOEeKLIUU
[TocTpoeHue ceueHuii KyOa, MPU3MBI,

55 NPaBWIbHOM MUPaMU/BI C IOMOLL[bIO
OpPTOTOHA/TbHOW MPOEeKLIUU
CrMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 nockocTH. [1ockoct cummeTtpuit B
MHOTOTpaHHUKax

£ [Tpu3Hak neprieH UKy ASIPHOCTH TIPSIMOM U
TJIOCKOCTH KakK C/ie[ICTBUe CUMMeTPUU

58 [IpaBunbHBIe MHOTOrpaHHUKU. Pacyét
PacCTOsIHUM OT TOYKH /10 TJIOCKOCTH

59 [IpaBuibHbIE MHOTOTpaHHUKU. PacuéT
PacCTOsIHUM OT TOYKH ZI0 TJIOCKOCTH
Crioco0bl OMyCTUTB TIePIIeHJUKYISPbI:

60 CUMMETPHUS, CIBUT TOUYKH 110 Napasiie/lbHOU
MpsiMOiA

61 C/BUT 110 Herapasuie/ibHOM MPSIMOH,




H3MeHeHHe paCCTOHHHﬁ

62

KontponbHas pabora "B3anmMHoe
PacroioyKeHre MPSIMBIX U TJIOCKOCTeH B
IpOCTpaHCTBe"

63

[ToBTOpEHME: YyTro/ MeXXAy NPSIMbIMUA Ha
IJIOCKOCTH, TPUTOHOMETPUS B
NIPOM3BO/IBHOM TPeyro/ibHUKe, TeopeMa
KOCUHYCOB

64

[ToBTOpEHME: Yyro/I MeXay
CKpellMBaoIMUCS NIPSIMBIMU B
TIPOCTPaHCTBe

65

FeOMETpI/IquKI/Ie MEeTObl BBIYMC/IEHUA YT/l
MeXAay MnpsAMbIMHW B MHOTOT'PaHHHUKAX

66

JByrpannbiii yron. CBONCTBO JIMHEUHBIX
YTJIOB IByTPaHHOTO yTJia

67

[TepnienukynsipHble riockocty. CBOMCTBA
B3aUMHO TePIeH/UKY/ISIPHBIX IJIOCKOCTeH

68

[Tpu3Hak neprneH UKy/IIPHOCTH IIJIOCKOCTEl;
TeopeMa O IIPSIMOM TlepeceyeHus [IByX
IIJIOCKOCTeN MepreHUKY/ISIPHbIX TPeTbel
TJIOCKOCTH

69

[TpsiMmoyTO/BHBIN TTapasIIenenurnes; Kyo;
M3MepeHus], CBOMCTBA MPSMOYTO/IbHOTO
napasiiesnenuresa

70

Teopema 0 AuaroHaau NpsSIMOYTOJILHOTO
napa’siiesieniunesia U cyie[icCTBUe U3 Heé

71

CrepeoMeTpuuecKre U MPUK/IaJHbIe 3a/auy,
CBsI3aHHBIE CO B3aWMHBIM Pacro/i0;KeHUeM




MPpAMBIX U IMJIOCKOCTH

72

[ToBTOpEHMeE: CKpeLMBaroLecs MpsiMble,
rapa’iiesibHble MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napasnenbHBIX TIJIOCKOCTEN Ha
CKPeLIMBAaIOIINXCS MPSIMbIX, PACCTOSTHUE
MeXKJy CKPeLLHBaOLUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUsX

74

PaccrosiHue OT TOUKH /10 TI/IOCKOCTH,
PacCTosiHKE OT TIPSIMOM /10 TIOCKOCTH

75

BbluncieHne pacCTOSIHUN MeXAy
CKPeLMBAIOLUMUCS NMIPSMBIMU C TTOMOLIBIO
neprieH/IMKyJIsipHOM MJIOCKOCTH

76

TpéxrpaHHbIi yroJ, HepaBeHCTBa /IS
TpexrpaHHbIX yr/ioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB [|/151
TPEXTPAHHOIO yI/a

77

OnemMeHThI ChepruecKoil reOMeTpUu:
reofiesnyeckKue JMHUM Ha 3emiie

78

KonTponbHast paboTa "Y1kl ¥ pacCTOSTHUS"

79

CucremaTtusauys 3HaHUM "MHOrOrpaHHUK U
ero 5/1eMeHTh!"

80

ITupamupa. Bugel nupamu. [IpaBuibHas
nvpamuja

81

ITpusma. [IpssmMasi ¥ HaK/TOHHAS TIPU3MBI.
IIpaBunbHas pu3mMa

82

[Ipsimoli napasienenunesi, NpsMOYTOJIbHBIA
napasnenenunes, Kyo




Brinyk/ibie MHOTOrpaHHUKU. Teopema

83 Olinepa 1
Brinyk/ibie MHOrOrpaHHUKM. Teopema
84 Ouinepa. [IpaBuibHbBIE U MIOJTyNIPaBU/IbHbIE 1
MHOT'OT'PaHHUKH
85 KonrposnbHast paboTa "MHororpaHHUKH" 1
86 [TonsiTve BeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBe
87 CyMMa BeKTOpOB 1
88 PasHoCTb BEKTOpPOB 1
89 [IpaBuno napasnnesnenunezna 1
90 YMHOKeHHe BeKTopa Ha YUC/io 1
91 Pa3noykeHue BeKTOpa 10 6a3ucy Tpéx 1
BEKTODPOB, He JieXKallluX B OJHOW TJIOCKOCTH
92 CkasisipHOe Tipou3Be/ieHre 1
93 Boiuncnienue yria Mexxly BeKTOpaMu B 1
TPOCTPaHCTBe
94 [Tpocreiue 3amaur ¢ BEKTOpaMu 1
95 [pocTeiimue 3ajaun ¢ BeKTOpaMu 1
96 [TpocrTeiiive 3afaur ¢ BeKTOpaMu 1
97 [Tpocrerimye 3aaun ¢ BeKTOpaMu 1
98 O06o011IeHMe U CUCTeMaTH3alysl 3HaHUH 1
99 O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH 1
100 WToroBasi KOHTpoJibHasi paboTa 1
101 VToroBast KOHTpPO/IbHasE paboTa 1
102 O06o00611eHMe ¥ CCTeMaTH3alys 3HaHUH 1




OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102




11 K/TACC

Ko/inuecTBo yacos J/IeKTPOHHbIE
uucdpoBbie
Ne n/m | Tema ypoka Kontponbubl | IIpakTHueckue
Bcero o0pa3oBare/IbHbIE
e paboTsI padoThI
pecypcsl

1 [ToBTOpeHue TeMbl "KoopauHaTel BeKTOpa 1

Ha IVIOCKOCTH U B IIPOCTPaHCTBe"
) IToBTOpeHue Tems! "CkassspHoOe 1

TpousBe/ieHre BeKTOpOB"
3 [ToBTOpeHue Temsl "BrrunciieHue yria 1

MeJXX/ly BeKTOpaMH B [IPOCTpaHCTBe"
4 [ToBTOpEHUEe TeMbl "'YpaBHeHUe MPSIMOM, 1

TIPOXOZIIiel uepe3 JBe TOUKH"
c YpaBHeHUe IJI0OCKOCTH, HOpMaJlb, 1

ypaBHeHUe TUIOCKOCTU B OTpe3Kax
6 YpaBHeHHe TJIOCKOCTH, HOpMaJlb, 1

ypaBHeHHe TUIOCKOCTU B OTpe3Kax
7 BekTopHoe npou3sefieHue 1
3 JIuHeliHble HepaBeHCTBa, JIMHEUHOe 1

NporpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHeMHOe 1

NporpaMMUpOBaHue
10 AHanuThueckrie MeTO/bl pacuéTa yria 1

MeXX/ly MPSIMBIMA B MHOTOT'PaHHUKaX
1 AHanuThyeckye MeTo/bl pacuéTa yria 1

MEXAY IIJIOCKOCTSAAMH B MHOT'OI'DAHHHUKAX




dopmyiia pacCTOSTHUS OT TOUKH 10

12 IJIOCKOCTH B KOOpZAMHAaTaxX

13 Haxo>xjeHre pacCTOSSHUM OT TOUKH /10
TIJIOCKOCTH B Ky0e

1 HaxoxxzieHre pacCTOSIHUM OT TOUKH 10
TIJIOCKOCTH B MPaBU/IbHOM NTUPaMUzie

15 KoHTtponbHas pabora "AHamuTrueckas
reometpus”

16 CeueHus1 MHOTOTPaHHHKOB: CTaHZapTHbIE
MHOTI'OI'PaHHUKHU

17 CeueHyst MHOIOTPDAaHHUKOB: MeTO/, CJIe[l0B
CeueHMs1 MHOTOI'PaHHUKOB: CTaH/lapTHbIE

18 IIJIOCKOCTH, TepeceyeHys NpsIMbIX U
TMJI0OCKOCTeN

19 [TapasnenbHble IpsiMble U TJIOCKOCTH:
rapasijie/ibHble CeYeHUs

20 [TapannenbHble NpsiMble U MJIOCKOCTH:
pPacyéT OTHOLLIEHUU

71 ITapanesbHble NpsIMble U IIJIOCKOCTHU: YIJIbI
MEeX/y CKpeLMBarOL{MUCS NPSIMbIMU
[TeprieHuKyAIpHBIE MIPSIMbIE Y MJIOCKOCTHU:

9 CTaH/lapTHbIE Maphbl epreH/IUKY/ISIPHbIX
IJIOCKOCTEeM U NPSIMBIX, CHMMETPUH
MHOIOI'DaHHHUKOB

73 [TeprieHuKyIIpHBIE NIPSIMbIE U TJIOCKOCTHU:
TeopeMa O Tpex MepreHAUKY/IsIpax

24 TTeprieHAUKY/ISpHBIE TIPSIMbIE U TJIOCKOCTH:




BbBIYMC/IEHUSA OJIMH B MHOI'OI'PaHHHUKAX

25

[ToBTOpEHME: /IO MHOTOYTOJIbHUKOB,
bopmyJibl A7 TITOILA/IeH, cOOOpaXkeHUsT
no106ust

26

[ToBTOpEHME: TI/IONIAI MHOTOYTOJIbHUKOB,
bopmyibl A7 TIIOIA/IeH, co0OpaXkeHust
no106ust

27

[ToBTOpEHHME: TI/IOMIAZII MHOTOYTOJIbHUKOB,
bopmyJibl 71 TI0IA/IeH, CO0OpaXkKeHust
1o100Mst

28

Tyiomaay ceueHWii MHOTOIPaHHUKOB:
TUIOIIAZIM TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpakeHHs TIOA00OUS

29

TTnotaqu ceueHU MHOTOTPAaHHUKOB:
TUIOL[A/TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHHs ITOA00us

30

KontponbHasi pabora "TloBTOpeHUe:
MHOT'OI'PaHHUKY, CeYeHUsI
MHOTOTrPaHHUKOB"

31

O61BéM Tena. O6beM MPSIMOYTOTLHOTO
napasuiesienuresa

32

3amaum 00 yiBoeHUH Kyba, 0 KBajipatype
Ky0a; 0 TpUCeKIMHU yriia

33

CrepeomMeTpUyecKHe 3a/jauu, CBsI3aHHBIE C
00BEMOM TIPSIMOYTOJTBHOTO
Triapasuiesienuresia

34

[TpuknagHble 3a/jauu, CBSI3aHHbIE C
BbIUKC/IEHHEeM 00BEMa TIPSIMOYTOTbHOTO




Mmapasuienenurend

35 OO6BEM TPSIMO¥A TTPU3MBI

36 CrepeomeTpuuecKue 3a/jauu, CBsi3aHHbIE C
BBIUKC/IeHHEeM 00bEMOB TIPSIMO TTPU3MBI

37 [pukiasHbIe 3a7lauM, CBs3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI
BerunicsieHrie 06EMOB TeJsT C TTIOMOILBIO

38 orpezie/iEHHOrO UHTeTrpana. O0bEM
HaK/IOHHOM MPU3MBI
BorurciieHrie 00bEMOB TeJl C TIOMOIIBIO

39 orpezie/iEHHOrO UHTeTrpana. O0bEM
NMpaMu/bl

40 dopmyna 06béma mupamupl. OTHOLLIEHNEe
00beMOB MIMPaMUZ, C OOIIUM YTJIOM

a1 dopmyna 06béma mupamupl. OTHOLLIEHVe
00beMOB NIMpaMuZ, C OOIIUM YTJIOM

42 CrepeomeTpuuecKue 3a/jauM, CBsi3aHHbIE C
00bEMaMU HAKJIOHHOM TTPU3MBbI

43 CrepeomeTpUueckue 3a/jauu, CBsi3aHHbIe C
00BEMaMH MTUPaMU/IbI
[TpuknagHbie 3a7aun 110 TeMe "OOBEMBI

44 Ten", CBA3aHHbIe C 00HEMOM HAK/IOHHOM
TIPU3MBbI

45 IMpukiagHbie 3a7auu 1o TeMe "OO0bEMBI
Tes'", CBsI3aHHBIE C 00BbEMOM MUPAMU/IBI

46 [TpumeHeHre 00BEMOB. Brruncienue

PaCcCTOAHUA 0 IIJIOCKOCTH




KonTponbHas pabota "O0béM

47 .,
MHOT'OrpaHHUKa
LunuHaprueckasi TOBEPXHOCT,

48 obpa3yroriuye UIHHAPHUECKON
TOBEPXHOCTH

49 Humunap. [IpsiMor KpyroBou LUIUH/P.
[Tnoijab MOBEPXHOCTH LIUIUH/PA

=0 KoHuueckasi TOBepXHOCTb, 00pa3ytoriye
KOHWUEeCKOU NMoBepxHOCTU. KoHyC

51 CeueHne KOHYCa TJIOCKOCTBIO,
rapa’sisieJibHOM MJIOCKOCTH OCHOBaHUS

59 YceuéHHbI KOHYC. 300pakeHre KOHYCOB
1 yCeUYEéHHbIX KOHYCOB

53 [T1o1aib 6GOKOBOM TTOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTU KOHYyCa

54 [T1o1aib 6GOKOBOM TTOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a/jau Ha

55 JIOKa3aTe/bCTBO U BBIUHC/IEHNE,
MOCTPOEHHEM CeUeHUH LIUINHAPA, KOHyCa
CrepeomeTpHuueckue 3a/jauu Ha

56 JI0Ka3aTe/IbCTBO 1 BLIUKC/IEeHUE,
MOCTPOEHWEM CeUeHU LIUINH/Pa, KOHyCa

57 [IpuksaziHble 3a/1aud, CBSA3aHHBbIE C
LIWTUHZPOM

58 [TpukiazHble 3aauu, CBSI3aHHBIE C

HU/IMHIPOM




59

Cdepa u map

60

[TepeceueHue cdepbl U I1apa C MIOCKOCTHIO.
Kacanwue 11apa u cepsbI I0CKOCTBIO. By u
n300paxeHHe I1apa

61

[TepeceueHue cdepsl U I1apa C MIOCKOCTHIO.
Kacanue 11apa v cdepbl II0CKOCTbIO. Bug u
n300pakeHHe I1apa

62

YpaBHeHue cdepsl. [Tnouazas chepsl 1 eé
yacren

63

CummeTpus cdepsl U 111apa

64

CrepeoMeTpUuecKue 3a/jauu Ha
[l0Ka3aTebCTBO U BbIUMC/IeHUe, CBsI3aHHbIe
co cepoli U 111apoM, TTOCTpOeHHeM UX
CeveHHH TI0CKOCThI0

65

CrepeomeTpuueckue 3aJjaur Ha
Jl0OKa3aTebCTBO U BBIUKC/IEHNE, CBSI3aHHbIE
co cepoii U 111apoM, TTOCTPOeHHEeM UX
CeueHUH MI0CKOCTBIO

66

[NpuknazHble 3a7lauu, CBs3aHHbIE CO Ccepoit
Y 111apOM

67

[ToBTOpEHME: OKPY>KHOCTB Ha MIOCKOCTH,
BBIUHC/IEHUS B OKPY>KHOCTHU, CTaHZAPTHBIE
no/106ust

68

Paznuunble KOM6I/IHa]_[I/II/I TeJT BpdllleHHs 1
MHOT'Or'PpaHHUKOB

69

3azauu no teme "Tesa U MOBEPXHOCTU
BpaieHus"

70

3azauu 1o TeMe ""Tesia ¥ MIOBEPXHOCTU




BpateHus"

71

KoHTpospHast pabota "Tesa ¥ MOBEpXHOCTH
BpalleHus"

72

O06wém nummHapa. Teopema 06 06BEMe
MPSIMOTO LIWIMH/IPA

73

Brruniciienrie 00bEMOB TeJT C TIOMOIIIBIO
ornpezieniéHHoOro uHTerpana. O6bEM KoHyca

74

I[Tnoraau GOKOBOM U TTOJTHOM TOBEPXHOCTH
KOHycCa

75

CrepeomeTpuueckue 3a/jauu, CBsI3aHHbIe C
BbIUKC/IeHEeM 00bEMOB I[WIMH/PA, KOHYCa

76

[MTpukagHbIe 3a7auu 1Mo TeMe "OO0BEMBI U
T/I01LIaI TIOBepXHOCTel Ten"

77

OO6BéM mapa u mapoBoro cekropa. Teopema
06 ob6béme mapa. Ilnoaas cdepoi.
CrepeomMeTpHuuecKyre 3a/jaud, CBsI3aHHBIE C
BBIUKC/IeHHeM 00bEMOB I11apa, 1I1apOBOTO
CerMeHTa M 11apoBOro CeKTopa

78

[MpuknagHbie 3agauu o TeMe "OO0bEMBI
Tes", CBsI3aHHBIE C 0OBEMOM I11apa U
roiabio cepbl. COOTHOIIEHUS MEXAY
TUIOLA/ITMU TIOBEPXHOCTEH U 00bEMaMu
10/J0OHBIX TeJT

79

[Topo6HbIe Tena B IPOCTPAHCTBe.
M3meHeHne 00bEMa Tpu 1MO00MH.
CrepeomeTpuyecKye 3a/jauu, CBsi3aHHbIE C
BBIUKC/IeHHeM 00bEMOB Tes U TIoIIazen
MOBEPXHOCTeH




80

KonTponbHas pabota "Tlnoiaau
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Tem"

81

JBrkeHust mpoctpaHcTBa. OTOOpaXkeHus!.
JIBrKeHus U paBeHCTBO ¢uryp. Oobime
CBOMCTBA JBWKEHUMN

82

Bugp! aBYKeHMI: Mapasiie/ibHbIN [TepeHoc,
LleHTpa/IbHasi CUMMeTpHUsl, 3epKa/lbHast
CUMMETPHUS1, IOBOPOT BOKPYT MPSIMOU

83

ITpeobpa3oBanwus mogobust. [Ipsimasi u cepa
Junepa

84

['eomeTprueckue 3aZiaur Ha MPUMeHeHe
JIBIDKEHUST

85

KonTponbHas paboTa "BeKTophl B
MpoCTpaHcTBe"

86

O6oo0ratoriee moBTopeHye 11 MoOHATHH U
MeTOoZl0B Kypca reomerpuu 10-11 kaccos,
cucTemary3anys 3HaHui: "IlapannenbHOCTD
MPSIMBbIX U TIJIOCKOCTEM B TTPOCTpaHCTBe"

87

O6oO0ratoree moBTopeHye 11 MOHATHH U
MeToz0B Kypca reomerpuu 10-11 Knaccos,
cucTeMaTr3alys 3HaHu: "BeKTopsl B
IpoCTpaHcTBe"

88

O6oO0ratotee moBTopeHye 11 MOHATHIN U
MeToz0B Kypca reomerpuu 10-11 Knaccos,
cucTeMaTr3alys 3HaHui: "BeKTopsl B
IpocTpaHcTBe"

89

O6oo0r1arotee moBTopenye 11 MoOHITHN U
MeTO/ZI0B Kypca reomerpunt 10—11 Knaccos,




cucTeMaTtu3anus 3HaHuH: "O6bemM
MHOTOrpaHHuKa"

90

Ob6oo0riatoriee mopTopeHye 11 MOHATHH U
MeToZ0B Kypca reomerpuu 10-11 Knaccos,
cucTeMaTtu3anus 3HaHuH: "O6bemM
MHOIOrpaHHUKA"

91

O6oO0ratotiee moBTopeHye 11 MOHATHN U
MeToz0B Kypca reomerpun 10-11 Knaccos,
cucTtemarysanys 3HaHui: "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Ten"

92

O06oO0raroree moBTopeHye 11 MOHITHN U
MeToz0B Kypca reomerpun 10-11 Kaccos,
cucTtemarysanys 3Hanu: "Ilnomanu
TIOBEPXHOCTH ¥ 00BEMBI KPYTJIbIX Tem"

93

MToroBasi KOHTpO/IbHAsi paboTa

94

VToroBasi KOHTpOJIbHasi paboTa

95

[ToBTOpEHUe, 06001LIeHIe U
CHCTeMaTH3aLys 3HaHUH

96

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPHUU KdK
HAyYKH U eé POJIb B Pa3BUTUH COBPEMEHHBIX
HNH)XE€HEPHBIX 1 KOMITBIOTEPHbIX TEeXHOJIOT UM

97

VicTopust pa3BUTHS CTepeOMeTpUH Kak
HayKU U eé po/ib B pa3BUTUH COBPEMEHHBIX
VH)XeHepHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

98

VcTopusi pa3BUTHS CTepeOMETPUM KaK
HayKU U eé po/ib B Pa3BUTUH COBPEMEHHBIX
VH)KeHePHBIX U KOMIbIOTEPHBIX TEXHOJIOTMH

99

I/ICTOpI/IH Pa3BUTHA CTEPEOMETPHU KaK




HAyKH U eé POJIb B Pa3BUTHH COBPEMEHHBIX
HWH)XE€HEPHBIX 1 KOMITBIOTE€PHBIX TeXHOIOTHUM

100

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPHUHU KdK
HAayKH U eé POJIb B Pa3BUTUH COBPEMEHHBIX
HWH)XE€HEPHBIX 1 KOMITBIOTE€DHbBIX TE€XHOJIOT %1%}

101

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPHHU KdK
HAYKH U eé POJIb B Pa3BUTUH COBPEMEHHBIX
NH)XEHEPHBIX 1 KOMITBHOTEPHbIX TEeXHOJIOT UM

102

VcTopusi pa3BUTHS CTepeOMETPUM KaK
HayKU U eé posib B Pa3BUTUH COBPEMEHHBIX
VH)KeHepHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

OBLIEE KO/IMYECTBO YACOB II1I0 ITPOI'PAMME

102







IIPOBEPSIEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KJIACC
Kop .
IIpoBepsiemble npeAMeTHbIE pe3y/1bTaTbl 0CBOEHHUS OCHOBHOHU
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrpaMMbI CPe/JHEero 00Iero 00pa3oBaHusA
pe3y/bTara
7 ['eometpus
7.1 OrneprpoBaTh NOHATHUAMU: TOUKA, MpsMasi, IJIOCKOCTh
79 [IpuMeHATb aKCHMOMBI CTEPEOMEeTPUH U C/Ie[CTBUSI M3 HUX IPU pelleHuUn
' reoMeTpUYeCcKrX 3a/iay
713 OneprpoBaTh TNOHATHUSMU: IApa/UIeJIbHOCTb W IepHeHJVKY/ISPHOCTb
' TIPSIMBIX U TIJIOCKOCTeH
74 KrnaccuduiupoBaTh B3auMHOe pacIiojio’KeHHe TPSIMbIX W TJIOCKOCTel B
' TIPOCTPAHCTBE
OneprpoBaTh MOHATUSIMU: [IBYTDaHHbIA yroJ, TPaHW [BYyTPaHHOrO YrJa,
7.5 peOpo JBYrpaHHOrO yIJia, JIMHEWHBIA Yroa ABYTPAHHOTO YIJia, TpafycHast
Mepa BYTPaHHOr0 yrja
76 OneprpoBaTh MOHSATUSIMU: MHOTOTPaHHUWK, BBIMYK/IbIA M HEBBIMYKJIbIA
' MHOT'OTPaHHHUK, 3/1IeMeHTbl MHOT'OTDaHHHMKA, NTPaBUJIbHbIN MHOTOIPaHHUK
77 PacriosHaBaTh OCHOBHBIE BH/bl MHOIOIPAaHHMKOB (MMpamuza, IpU3Ma,
' NIPSIMOYTOJTbHBIN Tapasiiesenures, Ky0)
KnaccuduipoBath ~ MHOTOTDaHHUKM,  BbIOMpasi ~ OCHOBaHUSL IS
7.8 K1accuyKaluK (BbIMYK/Ible U HEeBbIMYK/Ible MHOTOI'PaHHUKH, NTPaBU/IbHbIE
MHOTOTPaHHMKH, MPsIMble Y HAaK/IOHHBIE [TPU3MBI, NTapasijieenumnesbl)
7.9 OrnepupoBarh MOHATUAMU: CeKyLjas IVI0CKOCThb, CeYeHrne MHOTOI'PaHHUKOB
710 OOBSICHITD TIPUHLIUTIBI TIOCTPOEHUSI CeUeHU MHOTOTPaHHUKOB, WCTIONb3Ys
' METO/] CJIe/IOB
CTpouTh CeueHUsI MHOIOTPDaHHHMKOB MeTOZOM CJIeflOB, BBIIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UepPTeXU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/ CBEPXY, COOKY, CHU3Y
PemaTh 3aJjauM Ha HaXO)K/IeHWE TeOMeTpPUYeCKHUX BeJMYMH 10 obpasiam
WIA aJropuTMaM, IIpUMeHsiss W3BeCTHble aHaJIUTUYeCKHue MeTOJbl IIpU
7.12 pellleHUM  CTaHJApTHbIX MaTeMaTUueCcKWX 33Zlau Ha  BbIYMC/IEHUE
pacCTOSTHUM MeXZAy [ABYMSI TOUKaMH, OT TOUKMU [0 MPSMOM, OT TOUKHUJO
IIJIOCKOCTH, MeXXJy CKpellUBaroLUMUCS ITPSIMbIMU
PemaTh 3afjauM Ha HaXO)K/IeHWE TeOMeTpPUYeCKHUX BeWYMH 10 obpasiam
7.13

WJINW aJIrOpUTMaM, IIpUMEHsAA HW3BECTHbIE dHA/IMTUYECKHWE MEeTOAbl IIpH
pelieHUN CTdHAAPTHBIX MATEMATUUECKHX 3d/1d4 Hd BbIYMC/JIEHHWE YIJIOB




MEXJY CKPeLIUBAIOIIUMUCS TIPSIMBIMHU, MEXIY TPSMOM U TIJIOCKOCTBIO,
MEX[y TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB

BbIunc/iaTe 00bEMBI M TIJIOIIAZM TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,

7.14 nvpaMuia) C NpUMeHeHueM (OpMYyJI, BBIYMC/IATb COOTHOLIEHUS MeXAy
TUIOLIA/ITMU TIOBEPXHOCTEH, 00béMaMu TOI00HBIX MHOTOTPaHHUKOB
715 OneprpoBaTh MOHATUSAMU: CHMMETPUS B IIPOCTPAHCTBe, LIEHTP, OCb U
) TJIOCKOCTh CUMMETPUH, LIeHTP, OCb U TVIOCKOCTh CUMMETPUH (PUTYPbI
V3BnekaTh, TipeoOpa30BbIBATb W WHTEPIIPETUPOBaTh HHGOPMAIUIO O
7.16 NIPOCTPAHCTBEHHbIX TeOMeTpUUYeckux (purypax, TmpeZCTaBIeHHYI0 Ha
yepTe)kax U pUCYHKax
[IpumeHsITb reoMmeTpuueckue (akThl [jisi pelIieHUs] CTepeoMeTpPUUeCKUX
7.17 3a/la4, IIpeArio/iararol{iX HeCKOJIbKO I11aroB peLleHus, eCclId YCI0BUS
TIpUMeHeHHsI 3a/]aHbl B SIBHOU opme
718 [IpuMeHATH TIpOCTeMIlIMe TpOrpaMMHbIe CpPeACTBA M 3J€KTPOHHO-
) KOMMYHHKAL[MOHHbIEe CUCTEeMBI TIPU peLleHUr CTepeOMeTPUUYeCKUX 3a/jau
719 [IpuBofUTE TpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B MpUPOZe M
' JKWU3HH, pacrio3HaBaTh NPOSIBJIeHNEe 3aKOHOB TeOMEeTPHH B UCKYCCTBe
[IpuMeHATH MoO/ydyeHHble 3HaHWS Ha NPaKTUKe: aHa/JIW3UpOBaTh peasibHbIe
CUTYyallUM U NIPUMEHSATh W3yUeHHbIe TIOHATUS B MPOLiecce TIOMCKA pelleHUst
MaTeMaTU4ecKu ChopMyIMPOBAHHOM MPOOJIEMBI, MOJIE/TUPOBATh peasbHbIe
7.20 CUTyal[ud Ha s3blKe TeOMeTpUM, HWCC/Ie[oBaThb TMOCTPOEHHbIe MOJeId C
WCTI0/Ib30BaHHEeM reOMeTpUUeCKUX MOHSITUM U TeopeM, arrapara aareopsbl,
peliaTb ~ INpakTHUYeCKWe  3a7laud,  CBfI3aHHble C  HaxXOoXJeHHeM
reoMeTpUUYeCKHX BeJIMYUH
11 KVZTACC
Kopg, -
IIpoBepsiemble npeAMeTHbIE pe3y/1bTaTbl 0CBOEHHUS OCHOBHOH
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrpaMMbI CPe/JHEero 00Iero 00pa3oBaHusA
pe3y/bTara
6 I'eomeTpust
OnepupoBaTh TOHATUSAMU: LIWJIMHPUYECKasi TOBEPXHOCTb, ObOpa3yroliue
6.1 LWIVHJPDUUECKON TIOBEePXHOCTH, LWIMHJADP, KOHWYeCcKasi ITOBepXHOCTb,
oOpa3yroliyie KOHUYeCKOoW TTOBePXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tesia BpailjeHus (LIWIUH/P, KOHYC, cdepa U 111ap)
6.3 OOBSICHATH CTIOCOOBI MTOJTyYeHUsT TeJT BPalleH!sI
6.4 KnaccuguipoBath B3aMHOe pacrio/ioykeHue cdepbl U TJI0CKOCTH
OneprpoBaTh NOHATUSIMU: 1LIaDOBOM CErMEHT, OCHOBAHUE CEeTMeHTa, BbICOTa
6.5 CerMeHTa, 11apOBOM CJIOW, OCHOBaHWE 111apOBOI0 CJIOSs, BbICOTA IIAapPOBOTO

CJ1051, 1IIaPOBOM CEKTOP




6.6

Bbuncsiate  00BEMBI M TJIOIIQM  TIOBEPXHOCTeH Tesl  BpallleHus,
reoMeTpUUeCKUX TeJl C pUMeHeHreM (GopMyJt

6.7

OnepupoBaTh TOHSATUSAMU: MHOTOTPAHHHMK, BMHCaHHBIA B cdepy WU
OIMHCaHHBIM OKOJIO Ccepsl, chepa, BIMCAHHAs B MHOTOTPAaHHUK WU TeJO
BpallleHus

6.8

BbIUKC/IATE COOTHOLIIEHHUST MEX/Y TI/IOIIaAsIMH TTOBEPXHOCTeH U 00bEMaMU
TI0/J00HBIX TeJT

6.9

W300paxxaTh u3ydaemble (GUIypbl OT PyKd U C TPUMEHEeHHeM MPOCTBIX
YepTEKHbIX MHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) TIJIOCKWE UepTeXM U3 PHUCYHKOB TPOCTBIX
00bEMHBIX (UTyp: BUZ CBepxy, COOKy, CHHU3y; CTPOUTb CEUEeHHs Te
BpallleHus

6.11

V3BnekaTb, WHTEPIIPETUPOBAaThL M TpeoOpa3oBbIBaTh HHGOPMALUIO O
TIPOCTPAHCTBEHHBIX TeOMeTpUuYeckux (urypax, TpeAcTaBIeHHYH Ha
yepTe)kax U pUCYHKax

6.12

[IpuMeHsATb reomMeTpuueckue (aKThl [AJi1 pelleHusi CTepeoMeTpUUeCcKUX
3a/ja4y, MpeJro/aramlX HEeCKOJbKO IIaroB peLIeHusl, eClId YCIOBUS
TpUMeHeHus 3a/laHbl B SIBHOU (popme

6.13

OHepI/IpOBaTb TTOHATHUEM: BEKTOD B IIPOCTPaHCTBE

6.14

BBINOMHATE  I€ACTBHSL  CJIOXKEHHWSI BEKTOPOB, BBIUMTAHHS BEKTOPOB U
YMHOXXE€HHsI BEKTOpa Ha 4YHC/I0, OOBSACHATH, KAaKUMH CBOMCTBAMH OHHU
obmaaroT

6.15

[TpuMeHSTH MpaBUIIO Napasuienenurne/ia Mpy C10XKeHUU BeKTOPOB

6.16

OneprpoBaTh TMOHATHSMU: [I€KapTOBbl KOOPAMWHATHI B TMPOCTPaHCTBE,
BEKTOD, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIroj
MeX/ly BeKTOpamH, CKassipHOe TpOHM3Be/leHre BEKTOPOB, KOJIJIMHeapHble U
KOMIIJIaHapHble BEKTODPbI

6.17

HaXO,E[I/ITb CyMMY BEKTODPOB M IIPpOM3Be€/IeHHME BEKTODA Ha4 YHC/IO, YIoJi
MEXAYy BEKTODaMH, CKa/IIpHO€ TIpou3Be/eHre, pdCK/IaAbIBATb BEKTOP II0
ABYM HEKOJ/UITMHE€dPDHBIM BEKTOPaM

6.18

3aziaBaTh MJIOCKOCTh ypaBHEHHEM B [1eKapTOBOM CUCTeMe KOOpJAWHAT

6.19

Pemiate mpocTeiiliine reoMeTpuueckre 3aaud Ha NMpUMeHeHHe BeKTOPHO-
KOOpPJMHATHOIO MeToZa

6.20

Pematsb 3dald4d Ha [JA0Kad34dTe/JIbCTBO MaTeéMadaTHYeCKHX OTHOILIIEHUH U
HaX0XX[eHrne reoMeTpUYeCKHUX BEJIHYHUH I10 o6pa3uaM W/In aJIrOpuTMam,
MMpUMeHsA Hn3BeCTHbIE MeTO/bI pu pelreHnn CTaHAapTHBIX
MaTeMaTU4YeCKHX 3a/idau

6.21

[IpuMeHATb TIpOCTeMlliMe TpOrpaMMHbIE CpPeACTBA M 3JeKTPOHHO-
KOMMYHMKAILIMOHHbIE CUCTEMbI TIPU pellleHHH CTepeoMeTpruUecKux 3ajau

6.22

HPI/IBO,E[I/ITB MMpUMeEpbl MaTeMaTUUECKUX 3aKOHOMepHOCTeﬁ B TIpupoje u
JKW3HH, PACIIO3HABATH IIPOSBJ/I€EHHE 3dKOHOB I'eOMeTPUHN B UCKYCCTBE




6.23

[IpuMeHATH TMOJydYeHHble 3HAHWS Ha TMPAKTUKe: aHa/lM3UpOBaTh peasibHbIe
CUTyaL[Mu U NIPUMEHSTh W3y4YeHHbIe TOHSATUS B MPOLiecCce MOUCKa pelleHus
MaTeMaTHueCKu c(hOpMYIMPOBAHHOM MPoOieMbl, MO/IeTUPOBaTh peasbHbIe
CUTyal[ud Ha f3blKeé TeOMeTpPUM, WCC/e/l0oBaThb MOCTPOEHHble MOJeIN C
WCTIOTb30BaHHEM TeOMeTPUUeCKUX TMOHATUM U TeopeM, arrapara aareOpsl,
pellaTb ~ MpakTUUeCKWe  3alaud,  CBfI3aHHble C  HaxXxOoX/eHHeM
reoMeTpUUeCKUX BeJIMUMH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,
7

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€PKaHUA

['eomeTpust

7.1

OcCHOBHbIE TIOHSTHSI CTepeoMeTpUM. TOuKa, TpsiMasi, IJIOCKOCTb, TIPOCTPAHCTBO.
[ToHsiTHEe 06 aKCHOMAaTHUYeCKOM TTOCTPOEHUH CTEPEOMEeTPUH: aKCUOMBI CTEPEOMETPUH U
CJIeZICTBUS U3 HUX

7.2

B3aumHoe pacrosioykeHue NpsiMbIX B IIPOCTPaHCTBE: MepeceKaroluecs, napasienbHble
M CKpellMBawoliuecs Tmpsimble. [lapannenbHOCTb TMpPSIMBIX W IIJIOCKOCTEM B
MPOCTPAHCTBe: TMapasiefibHble TIpsiMble B TPOCTPAHCTBE, TMapasielbHOCTb TPEX
MpSIMBIX, TApa/ule/IbHOCTh TMPSIMOM M TIJIOCKOCTH. YTJbIC COHArpaB/eHHbIMU
CTOPOHaMH, yTO/l MeJy MpsSMbIMU B TMpocTpaHCTBe. [lapasienbHOCTh TJIOCKOCTEN:
rapasuie/ibHble TUJIOCKOCTH, CBOMCTBA Tapa/l/ieflbHbIX TUIOCKocTed. Ilpocreiiiive
MPOCTPAaHCTBEeHHbIe (UTYPbI HA IJIOCKOCTU: TeTpajap, KyO, TMapasuiesnenures,
MOCTPOEHHEe CeueHun

7.3

[TeprieHAUKY/ISPHOCTh TIPSIMOM W TVIOCKOCTH: TepIIeHAUKY/spHble TpsiMble B
MIPOCTPAHCTBe, TIPsIMble Tapasijie/ibHble U TepreHAUKY/sIpHbIe K TJIOCKOCTH, MPU3HaK
TepreHAuKYIsIPHOCTHA NPSIMOM M TIJIOCKOCTH, TeopeMa O TIPSIMOM TeprieHAuKYIsIPHOM
TJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YT0Jl MEeXKAY MPSIMON U TUIOCKOCTBIO, JBYTPaHHBIN
yTOJ1, TMHENHBIN yroJ JBYrpaHHOrO yriia. [leprieHAUKY/ISP U HAaK/IOHHbBIE: PACCTOSTHHE
OT TOUYKH /10 TUIOCKOCTH, PAaCCTOSTHHME OT TIPSIMOM /10 TIJIOCKOCTH, TIPOEKIHs GUTyphl Ha
M10CKOCTh. [lepneHAUKY/ISIPHOCTh TJIOCKOCTEH: MPU3HAK TepreHIUKY/ISIPHOCTU ABYX
riockocTeii. TeopeMa 0 TPEX MeprieHAUKY/ispax

7.4

[ToHATHE MHOrorpaHHUKa, OCHOBHbIE 3/IeMEHTbl MHOIOTPaHHHKA, BBINYK/Ible U
HeBBIITyK/Ible MHOIOTDaHHUKM, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
Mpr3Ma, IpaHd ¥ OCHOBAaHWS TPU3MBbI, MpsiMasi M HaK/JIOHHAasi TPHU3MbI, OOKOBas U
T10JIHasi IOBEPXHOCTh NpU3Msbl. [lapasnienenunes, NpsMOYIro/bHbIN Napasiesenures U
ero cpoicTea. Ilupamuja: n-yronbHas NUpamHja, 'paHd U OCHOBaHWEe MHPaMU[b,
OokoBasi ¥ TIO/Hasi MOBEPXHOCTb TMHUPAMKUAbI, TIPaBUIbHAs M yCeUéHHas MHUpaMHUZaA.
OneMeHTbl TMpu3Mbl W MNUpaMuzbl. [IpaBUIbHBIE MHOTOrpPaHHMKM: IIOHSITHE
MpaBUIBHOTO MHOTOTPDAaHHUKA, TMpaBWIbHAas IpU3Ma M TpaBWIbHas MUpaMu/a,
MpaBWIbHAs TPeyToJyibHast IMPaMK/ia U TIPaBU/IbHBINA TeTpasp, Ky0. [IpeacraBnenue o
MpaBWIbHBIX MHOIOTPaHHUKAX: OKTas’/Ap, [MAoJeKkasAp U ukocasapyrue CeueHus
MIPU3MBbI U TTUPaMU/IbI

7.5

CrMMeTpusi B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEbHO TOUKH, MPSIMOM, MJIOCKOCTH.
OneMeHTbl  CMMMeTPUM B  [MpaMWJax, [apasvlesienurefax,  IPaBUIbHbBIX
MHOTOrpaHHHUKaxX

7.6

BrluvcieHve 3/1eMeHTOB MHOI'OrpaHHUKOB: pe6pa, AWdroHaiv, yrJjbl. H]IOLL[&,I[B




OOKOBOI TIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH MPSIMOM TPH3MBI, T/I0IIaZb OCHOBAHUH,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH TIPSIMOY Mpu3MbI. [110111a/1b 60KOBOY MOBEPXHOCTH 1
MOBEPXHOCTH TIPAaBWILHOW TNHMPaMUZbI, TeopeMa O IJIOMAAXd yCeUEHHON MMpaMUZBbI.
[TousiTrie 06 06BEMe. O6BEM MMPaMUZIBI, IIPHU3MbI

7.7

[Togo6HBIe Tea B mpocTpaHcTBe. COOTHOILEHHUS MEXIY TUIOL[AASAMU TTOBEPXHOCTEH,
06BéMamMu MOZ0OHBIX Tesl

11 KJIACC

Kop
6

IIpoBepsieMblii 371eMeHT CO/|eP)KaHUA

I'eomeTpus

6.1

[IumuHApUUecKas: MOBEPXHOCTb, 00pa3yroliye [UIUHIPUUYECKOH MMOBEPXHOCTH, OCh
L[WIMHAPUYECKOM TIOBEPXHOCTH. LIWIMHAp: OCHOBaHWS W OOKOBasi MOBEPXHOCTh,
obpa3ytoriiast ¥ 0Ch, TIJIOIIA[b OOKOBO# U MTOTHOM MTOBEPXHOCTH

6.2

KoHnueckasi TOBEpXHOCTh, 00pa3ylolrie KOHHYeCKOH TTOBEPXHOCTH, OCh W BepIIMHA
KOHUYeCKOW TMoBepXHOCTU. KOHyC: OCHOBaHMe W BepIlMHA, oOpa3symolias U 0Ch,
roiaib OOKOBOM U TIOIHOM TIOBEPXHOCTH. YCeuéHHBIM KOHyC: obpa3syroliue u
BbICOTA, OCHOBAHHsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u miap: LeHTp, paguyc, AUameTp, TUIOIab TOBEPXHOCTU Cdephl. B3anmMHoe
pacrnionoykeHre cepbl M TUIOCKOCTH, KacaTeslbHasl TUIOCKOCTb K cdepe, TUIOMIAZb

cdepsl

6.4

M306pa>keHre Tes BpaljeHUs Ha TMJIOCKOCTH. Pa3BépTKa LM/IMH/PA U KOHYyCa

6.5

KombuHalmy Test BpalljeHrs | MHOTOTPAHHHUKOB. MHOTOrPaHHUK, OMTMCAHHBIA OKOJI0
cdepsl, cdepa, BMCaHHAs B MHOTOT'PaHHUK, WX TeJI0 BpalL|eHUsI

6.6

[MousiTie 06 06BEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tes. Teopema 06 06BnéEMe
MPSIMOYTOJIBHOTO Tapa’suiesienuriesia u cyieicTBrst u3 Heé. OOBEM LIMIMH/PA, KOHYCA.
OO6BEM 1mapa ¥ TIonaib chepsbl

6.7

ITomo6HbIe Tesa B ipocTpaHcTBe. COOTHOIIIEHUS] MeXK/Y TJIOIIasIMU TIOBePXHOCTEH,
00bEMaMU MOI0OHBIX TeJT

6.8

Ceuenusi 1uIMHApa (Mapajie/ibHO W TePHeHUKY/ISIPHO OCH), CedeHUs KOHyca
(mapasnesibHOE OCHOBaHUIO U MPOXO/sliiee yepe3 BepIIMHY ), CeueHHs 11apa

6.9

Bektop Ha 1wiockocTM U B mpocTpaHcTBe. Co)keHHWe W BbIUWTaHUE BEKTOPOB.
YMHOXeHMe BeKTOpa Ha 4uc/0. PasokeHue BeKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTOopaMm. [IpaBuso napannenenuneza. Pemenue 3asa4, CBSI3aHHBIX C IIPUMEHEHHEM
TpaBUJ/I JEUCTBUM C BEKTOPaMU

6.10

[IpssiMoyrosibHass cuCTeMa KOOpPAMHAT B MpocTpaHCcTBe. KoopauHaTel BeKTOpa.
[Tpocreiiiive 3asaud B KOOpAMHATax. YTOnM MexJy BeKropamu. CkassipHoe
Npou3Be/JieHre BeKTOPOB. BblunvciieHHWe YIrjioB MeXAy MNPSIMbIMA U IIJIOCKOCTSMM.
KooparHaTHO-BEKTOPHBIM METO/, TIPU peLleHUH TeOMeTPUUYEeCKHX 3a/jau




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

Kop ITIpoBepsieMblie TPe0OBaHKA K NMPeAMETHBIM pe3y/IbTaTaM 0CBOeHHSI
MPOBEPsIEMOr0 | OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI CPeJHEro o01ero
TpeO0oBaHHUSsA oOpa3oBaHust

BrageHvie MeTofaMy [OKa3aTe/bCTB, aJrOpUTMaMM pellleHus 3ajay;
yMeHre ¢OpPMYIMpOBaTh W OIEPUPOBaTh TIOHSATUSMU: OMpefiesieHue,
aKCHOMa, TeopeMa, CJIeICTBHe, CBOWCTBO, TIPU3HAK, [[0KAa3aTeIbCTBO,
pPaBHOCH/TbHBIE (DOPMYJIMPOBKH; MPUMEHSTh UX; YMeHHe (POpPMYTUpOBaTh
obpaTHOe ¥ TIPOTHUBOTIONIOXKHOE YTBEP)KJeHWe, TPUBOAUTb TMPUMEphl U
KOHTPIIPUMEPLI, HWCIOJb30BaTh MeTOJ, MaTeMaTUueCKOW WHAYKIUY;
TIPOBO/IUTH /I0Ka3aTe/IbHbIe PacCy>KJeHUs TIPU PellleHnH 3a/jad, OlleHWBaTh
1 JIOTUYECKYI0  TIPaBWIBHOCTh  pacCY)KJ€HW; yMeHHWe  OIepUpoBaTh
TIOHSTUSIMU: MHO’KeCTBO, TIOJMHOKECTBO, OTepaliui Haji MHOXKeCTBaMH;
yMeHHEe  WCIO/b30BaTh  TEOPEeTUKO-MHOXKECTBEHHBbIM  armapaT — Jjist
OTMCaHUsl peasbHBIX MPOLIECCOB U sSIBJIEHUH U TIPU pellleHnud 3ajay, B TOM
YKc/ie U3 JPYTrux yueOHBIX MpeMeTOB; YMeHUe OTNeprupOBaTh TOHSATHSIMMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha TVIOCKOCTU; YMeHHe 3a/jaBaTh
Y OIKChIBaTh TPadbl pa3MUHBIMU CTIOCO0aMU; UCIOJB30BaTh rpadbl MpU

pelIeHnH 3a71a4

YMeHue onepupoBaTh MOHATUSMHU: HaTypa/JbHOE UHUC/IO, LieJioe UHUCIo,
CTereHb C Lie/bIM T0Ka3aTesieM, KOpeHb HaTypajbHOM CTeleHH, CTeNeHb C
palLMOHabHBIM [10Ka3aTesieM, CTelleHb C JelCTBUTE/IbHbIM T0Ka3aTeseM,
forapumM umcia, CUHYC, KOCMHYC W TaHTeHC IPOM3BOJILHOTO YMCIIa,
OCTaTOK I10 MOJY/I0, palLMOHa/JbHOe YWC/IO, UppalMOHalbHOE YHCIIO,
MHO)KeCTBA HATypa/ibHbIX, Le/bIX, PpaljMOHa/IbHBIX, [eHCTBUTE/IBbHBIX
2 yuicesl; yMeHHe WCI0/Ib30BaTh NPHU3HAKK /1eIMMOCTH, HauMeHbIINN 001
JeTenb W HavMeHbllee oOIiee KparHoe, anroputM EBkmuzpa mipu
pellleHnH 3a/ja4; 3HAaKOMCTBO C Pa3/IMUHbIMU MO3ULIMOHHBIMU CHUCTEMaMHU
CUMCJIEHHS]; YMeHYe BBITIOHATh BHIUMC/IEHe 3HauUeHWH U IpeoOpa3oBaHus
BBIDAKEHWH CO CTereHsIMM U Jiorapudmamu, mpeoOpa3oBaHusi JpoOHO-

palMOHaNbHbIX  BbID&KEHWM;  yMeHWe  OMepupoBaTh  IOHSATUSIMU:

110C/1e/]0BaTeNbHOCTb, apu(MeTHUecKasi TMpPOrpeccusi, reoMeTpuuecKas




nporpeccusi, OeckoHeyHO YyObIBarollas TreoMeTpUuecKasi IpOrpeccus;
yMeHHe 3a/aBaTh II0C/Ie[l0BATe/IbHOCTM, B TOM UYMC/e C TIOMOILBIO
pPeKyppeHTHBIX (POpMYJI; YMeHHe ONeprpoBaTh MOHATHSIMMU: KOMIUIEKCHOe
YUC/IO0, CONPSDKEHHBbIe KOMIUIEKCHBbIe 4YMC/Ia, MOZAY/Ib U apryMeHT
KOMIJIEKCHOTO ~ 4Mc/Jaa, (opMa  3anuMcud  KOMILUIEKCHBIX  YHCes
(reomeTpuueckasi, TpPUrOHOMeTpUYecKas U anrebpavyeckasi); yMeTb
NIPOM3BOUThL apuMeThUecKue [eHCTBUS C KOMIUIEKCHBIMU UHC/IaMHy;
IIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMIIEKCHBIX UYHMCel; OllepUpoBaTh
MOHATUAMU:  MaTpuna 2X2 u  3X3, oOIpejeuTe/lb  MaTpPHULIb,

reoMeTpUUYeCKU CMBIC/T OTIpeieTUTe/Ist

YMeHue ornepupoBaTh MOHATUSAMM: pallMOHa/bHble, UppaLMOHa/bHBbIE,
NoKa3aTe/bHble, CTelleHHble, JI0rapuMuueckue, TPUTOHOMETpUUECKHe
ypaBHEHHSI U HepaBeHCTBA, WX CHUCTEMBl; yMeHHe OIlepupOBaTh
TIOHSATUSIMU: TOXKZECTBO, TOXKEeCTBEHHOe IipeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHCTeMa YpaBHEHHWH U HepaBeHCTB, PAaBHOCU/IBHOCThb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHU,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO Da3/MYHBIX IPUEMOB; pellaTh
ypaBHEHHsl, HepaBeHCTBA U CHUCTeMbl C [lapamMeTpoM; IPUMEHSThb
ypaBHeHUsl, HepaBeHCTBAa, UX CUCTeMbl [ pelleHus] MaTeMaTH4eCKUX

3a/1a4 ¥ 3a/1a4 U3 pa3MyHbIX 00/1acTell HAyKH 1 pearbHOM KU3HU

YMeHWe oOrepupoBaTh TMOHATUSMHU: (YHKLWSA, YETHOCTh (YHKIUH,
MepUOIUYHOCT (DYHKIMM, OTPAaHWYeHHOCTb (YHKIMA, MOHOTOHHOCTb
GbyHKIMH, KCTpeMyM (YHKI[UHM, HauOoblllee W HaMMeEHbIIee 3HAUeHUs
GYHKI[MM Ha TIPOMEXYTKe, HerpepbiBHasi (YHKIUS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi ¥ BTOpasi MPOW3BOAHAsT (QYHKIMU, T€OMETPUUECKUN U
busnyeckuii CMBICT TMPOW3BOZAHOM, TMepBooOpa3Hasi, OmNpeeIEHHbIN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpapuka (YHKLWH, yMeHHue
BLIUUC/ISITH ~ MPOU3BOJIHbIE  CYMMbI, TIPOM3BeJleHUs, YaCTHOTO U
KOMITO3ULIUM (PYHKI[MH, HaXOAWUTh ypaBHEHHe KacaTelbHOM K rpaduKy
GyHKUIMY, yMeHWe HaXOJUTh TIPOM3BOJHBbIE 3/IeMEHTApHBIX (QYHKIIHIA;
yMeHHe WCI0J/Ib30BaTh TIPOM3BOJHYIO [/ MCC/IefioBaHUs (DYHKLIWH,
HaXO/[WTh Haubosblllie W HauMeHblIMe 3HaueHus (QYHKIMIA; CTPOWTh
rpadvKi MHOTOYIEHOB C MCIOJb30BaHWEM arrapara MaTeMaTUueCcKOro
aHasM3a; TIPUMEHSITb TPOM3BOAHYIO [UIi HAXOXK/JEHWs HaWIyydlliero
pellieHUss B TIPUK/IAJHBIX, B TOM UHC/Ie COI[HA/IbHO-DKOHOMUUYECKUX U

¢bu3MUecKrx 3ajjauax; HaXOAMTh TUIONIAAU U 006BEMBI (GUTYp C MOMOIIBIO




HWHTEerpasia; IIpUBOAWTH IIpPUMEPbl MdT€MATHUUECKOro MOAe/JIMPOBAHUA C

NoMoIIbio AuddepeHIanbHbIX YPaBHEHUN

YMeHHe onieprpoBaTh MOHATUSAMU: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMSL (PYHKLMW, JWHeHHas (QYyHKLUs, KBaZpaTWuHas (QyHKLuA,
pauyoHanbHass (YHKLUsS, CTeneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢byHKLMM, OoOpaTHBIE TPUTOHOMETpHUeCKHe (YHKLIMH, TOKa3aTe/ibHas U
norapudmMuueckass (QYHKIMM; yMeHHe CTPOUTh TIpapUKU H3yUeHHBIX
GyHKLMIA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadMkoB  (PyHKIMH,
VICTIO/Ib30BaTh rpa(UKU [Jis U3ydeHHs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnN 3a7lau U3 JPYTux y4yeOHBIX IpeJMeTOB M 3a7au U3 peasbHOMN
)KU3HM; BbIpaKaThb (OpMyJaMM 3aBUCUMOCTA MeXAy BeTMYMHaAMU;
WCII0JIb30BaTh CBOWMCTBA U TpadvKu (PyHKUWW A/ pelleHus ypaBHeHUH,
HEpaBeHCTB M 3aZiauy C T[apameTpaMH; M300pa)kaTb Ha KOOPAWHATHOMN

MJIOCKOCTH MHOXKECTBA pellleHnl ypaBHeHWH, HepaBeHCTB U UX CUCTEM

YMeHHe pellaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHC/Ie Ha
TIPOLIEHTHI, /I0/IM W YacTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJIoTH, 3a/laud U3 00/1IaCTH YIIpaB/ieHUs JIMUYHBIMU U CeMelHbIMU
(¢vHaHCaMM); COCTaB/ISTh BbIpAXKEHUs], yDPaBHEHUs, HepaBeHCTBA U UX
CUCTeMBbI TI0 YC/JOBHIO 3aflaud, MCC/Ie[0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TPABOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/e/IMPOBaTh
peasibHble CUTyalluM Ha s3blKe MaTeMaTHKH; COCTaB/ISITh BbIpa)KeHUS,
ypaBHEHHs1, HePaBeHCTBA U UX CHUCTEMBI 10 YCJIOBUIO 3a/jaul, UCCe/I0BaTh
TOCTPOEHHbIE  MOJIeI  C  HWCTOJb30BaHHMEM  ammapaTa  anreOpel,

HWHTEPIIPEeTUPOBATH HOJ'[y‘—IeHHbe/i pe3yabTaT

YMeHue ornepupoBaTh NMOHATUSMU: CpefHee apudMeTHyecKoe, MeJuaHa,
HauboJsibIllee ¥ HAUMeEHbIIIee 3HAUeHUs], pa3Max, AUCIIEPCHUs, CTaHAApTHOe
OTKJIOHEHMe UMC/IOBOr0 Habopa; yMeHHe W3B/eKaTh, WHTEpPIIPETUPOBATh
vH(OpMaLMio, TIpeiCTaB/ieHHy 0 B Tab/uijaxX, Ha Adarpammax, rpadukax,
OTpa)Karolllyl0 CBOMCTBA peabHbIX MPOLIECCOB U SIBJIEHUW; TIPeACTaB/ISITh
WHPOpPMALIMI0O C TIOMOINbI0 Tabiaul, W [JuUarpaMM; MCC/IeloBaTh
CTaTUCTUYECKUe [laHHble, B TOM UHC/e C TMpUMeHeHHeM TIpaduuecKux
MEeTOZIOB U 3/IeKTPOHHBIX CPe/ICTB; rpaduuecKyd UCCaefioBaTb COBMECTHbIE

HaOMI0IeHNs1 C TIOMOIIIBIO IarpaMM pacCerBaHus ¥ TMHEMHOW perpeccuu

YMmenue ornepupoBaTh IOHATHUSMU: CJIydyalHBId OIBIT U CJlydalHoe
coObITHe, BEpOSITHOCTb CAy4YalHOrO COOBITHS; yMeHHe BBIYMC/ISTh

BEPOSTHOCTh C HCI0JIb30BaHUWEM rpaduuyecKuxX METOJ0B; TMPUMEHSTh




(dhopMyJibl  CNO)KeHWsT W YMHO)KeHHUsI BeposSITHOCTel, (hopMysy TIOJIHOM
BepOSITHOCTH, Gopmyny bepHysmn, kKoMOMHATOpHBIE QaKThI U (POPMYJIBI;
OLIeHMBaTh BEPOSITHOCTH pealbHbIX COOBITHH; yMeHHe OIepupoBaTh
TOHATUSIMM: ~ CJlydailiHasi BeJIMUMHA, pacripeie/ieHHe  BepOSITHOCTEH,
MaTeMaTHUeCcKoe O)KH/laHWe, [WCIepCUsi W CTaHAApTHOe OTK/IOHEeHUe
CyyallHOM  Be/MUMHBL, (QYHKIMU  pacripefiejieHdss U TJIOTHOCTH
PaBHOMEPHOT'0, ITOKa3aTe/IbHOTO0 ¥ HOPMaJIbHOT'O Pacripe/ie/ieHHid; yMeHHe
WCTIO/Tb30BaTh CBOMCTBA M3YUeHHBIX pacripe/ie/ieHdi /I/isi pellieHus 3a/1ay;
3HAKOMCTBO C TIOHSITUSIMU: 3aKOH OOJIBIIIMX UHCeJ, METO/bI BLIOOPOUYHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TpOsIBJIeHUs 3aKOHa
OO/MBIIMX YHMCeT B TPUPOJHBIX W OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepyUpoBaTh TMOHATUSIMU: COUYeTaHUe, TepecTaHOBKa, UWC/IO COUYeTaHUH,
YKCI0  TIepecTaHoBOK; OwHoM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe (haKThl U PACCY’KIEHUs /i PellleHus 3a7iau; OLleHUBaTh
BEPOSITHOCTH PeasTbHbIX COOBITHUM; COCTABJISTh BEPOSITHOCTHYIO MOJIeNib U

VHTEpIIPeTUPOBaTh MOy4YeHHbIN pe3ybTar

YMeHue omepupoBaTh TOHSATUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jiyd, BeJIMUMHA YyTJa, TJIOCKWUN yroJl, BYyIrPaHHbIN
yroJi, TPEXTPaHHbIA yroJ, CKpeluBarolLuecs IpsMble, rapasienbHOCTb 1
MepreHAUKYISIPHOCTb TIPSIMBIX Y TUIOCKOCTEW, YTrOa MeXKJy TMpsSIMbIMH,
yrojl MexAy TpsSIMOM U IIJIOCKOCTBIO, YroJl MeX[Jy ILJIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TUJIOCKOCTH, PacCTOSIHWE MEX[y IpSIMbIMHU,
pacCTosiHUe MeXKJy TIJIOCKOCTSIMH; YMeHUe MCII0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PAKTbl U TeOpeMbl MJIAaHUMETPHH; YMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKPYJKAlOIIero MHpPA; CTPOHTh MaTeMaTHUeCKhe
MO/l C TIOMOLIbI0 TeOMeTPUYeCKUX TOHATHM W BeJWYMH, pellaTh

CBsI3dHHbI€ C HUMHU IMPAKTUYECKHE 3aJaUr
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YMeHHe OrepupoBaTh MOHATUSMU: TUIOMAAb (GUrypel, 00bEM GUrypBHI,
MHOTOTPaHHUK, MpaBWIbHbIM MHOIOrpaHHUK, CeyeHHe MHOrOrpaHHHUKa,
KyD, mapannenenunes, Tpu3Ma, NHWpaMKzAa, (urypa U TIOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYyC, 1ap, cdepa, miowaab cheprwl, momagb
TIOBEDXHOCTH THMPAaMU/bl, TIPHU3MBbI, KOHyCa, LWIMHAPA, 00BEM Kyoa,
NpSIMOYTO/IbHOTO  Mapasiiefienuriefia, NUpaMH/bl, TIPU3MBbI, LIMIUHAPA,
KOHyCa, 1lapa, pa3BépTKa IOBEPXHOCTH, CeueHHs KOHyca U LIWIMHJDA,
rapasisieflbHble OCH  WIM OCHOBAHHIO, CeueHHWe Iapa, IUIOCKOCTb,

Kacamouiasicss  cdepbl, LWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHMKa, M300pa)kaTb MHOTOrPaHHUKH, (UTYpPbl U TIOBEPXHOCTH
BpallleHHs], UX CeUeHHs], B TOM UYMCJie C TIOMOILbIO 37IeKTPOHHBIX CPeiCTB;
yMeHUe TIPUMEHSTb CBOMCTBA TeOMEeTPUUYECKUX (UTyp, CaMOCTOSITEIbHO
dbopMynMpoBaTh orpefesieHus: U3yuaembix (PUTyp, BbIZBUTATh TUIIOTE3bI O
CBOWCTBaX M TpU3HAKAX T'eOMETPUUECKUX (Uryp, 0OOCHOBBIBATH WM
orpoBepraTb HX; YyMeHUe TMPOBOJUTH KiaccMduKalui @Uryp 1o
Pa3/IMYHbIM TPHU3HAKaM, BBITIOJHATL HEOOXOAUMBIEe [IOTIOJIHUTE/TbHbIE

MOCTPOEeHUS
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YMeHWe OrepupoBaTh TOHATHSMHU: [ABWKEHHE B  TIPOCTPAHCTBE,
rapasiie/lbHbIl TePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBe,
TOBOPOT, TMpeoOpa3oBaHWe MoA00usA, T10A00HBIe (UTYpBI; yMeHHe
pacro3HaBaTh paBHble W TIOZ00HBIE (UIYPbI, B TOM UHUC/Je B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCI0/b30BaTh T€OMeTPUUECKHE OTHOIIIEHUs PH
PEeIlIeHUH 3a7lay; HaXOJUTb TeOMEeTPUYECKHe BeJWYMHbBI ([JIMHA, YTOJI,
TI0IIazb, 00BEM) TIPH PeIleHUH 3a/lau U3 JPYTUX yU4eOHBIX TIPeMETOB U
U3 peaibHON J>KW3HW; YMEHHWEe BBbIUHC/IATH T€OMETPUUECKHE BETAUMHBI
(ouHa, yros, IUIOUIA[b, OOBEM, TUIOIA[b TIOBEPXHOCTH), WCIO/b3Ys
M3yueHHble (OPMY/bI U METO[bl, B TOM YHCJIE: TJIOMIaZb TOBEPXHOCTH
TIMPAMU/Ibl, TIPU3MBI, KOHYCQ, LWIMHZpPA, MJIOMb CPepbl; 00bEM Ky0a,
NIPSIMOYTOJTBHOTO ~ TIapa/Ule/ienuIie/ia, THMPAMUZbBI, TIPU3MBI, LWIMH/PA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOIIeHHe 00bEMOB TIOZ0OHBIX (pUryp
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YMeHue onepypoBaTh MOHATHUSMU: NPSIMOYTOJIbHAsi CHCTeMa KOOpZMHAT,
BEKTOp, KOODJWHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BeKTOpa Ha UHMCJ/IO, pa3/ioKeHue BeKTopa Io 0asucy,
CKa/isipHOe TpOM3BeJleHHe, BeKTOpHOe T[IpOM3BeJileHHWe, Yrojl Mexay
BEKTOPDaMH; yMeHHe MCIO/b30BaThb BEKTODHBIM W KOODAWHATHBIA METO[,

JUTs1 pellieHrsi TeOMeTPUUeCKUX 3ajiau U 3a/jau ApyruX yueOHBIX MpeiMeTOB

13

YMeHHe BbIOMPATh MOAXOASAIINAN MeTO/ /ISl PellleHus 3a/laui; TTOHUMaHKe
3HAUMMOCTA MAaTeMaTHMKU B HW3yUYeHWM TPUPOJHBIX U OOIeCTBEeHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHHe pacro3HaBaTb IIPOsSIBJieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHHe MPUBOAUTH MPUMepbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCKON HayKu




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

110 MATEMATUKE
Kop IIpoBepsieMblii 3/71eMeHT CO/lep)KaHUA
1 Uucna v BBIYMC/IeHUS
1.1 HatypanbHble u Lienble yncsa. [Ipu3Haku JeIMMOCTH Lie/IbIX Yrcert
12 PaioHanbHble  yncna. OOBIKHOBEHHble U JleCITUYHbIE [JpOOU, TIPOLIEHTHI,
' OeCcKOHeuHbIe TIepHOMUECKHe Tpoou
13 ApudmeTrueckuii KOpeHb HaTypa/ibHOU cTemneHU. [elicTBUsS ¢ apudMeTHUECKUMU
. KODHSIMU HaTypabHOW CTeleH!
14 CrerneHsb C LesibIM NoKa3aresieM. CTerneHb C pallMOHabHBIM MoKa3areaeM. CBOMCTBa
' CTereHu
L5 CHHyC, KOCMHYC M TaHTeHC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI'eHC YKC/IOBOTO apryMeHTa
1.6 Jlorapudm umcia. [lecaTryHble ¥ HaTypasbHble T0rapuQMbl
[HeiicTBuTenbHble uucia. Apu@meThueckrde orepayuu C  J1edCTBUTENIbHBIMU
1.7 yrcnamu. [1pubmKEHHbIE BBIYMC/IEHYS, TIPaBU/Ia OKPYT/IeHUs], TIPUKUZKA U OL[eHKa
pe3yJibTaTa BbIYMC/IEHUI
1.8 ITpeobpa3oBaHue BbIpa’KeHHUH
1.9 KowmriekcHble uncia
2 YpaBHeHus1 1 HepaBeHCTBa
2.1 Llenble 1 1po6HO-paljOHa/IbHbIe YpaBHEHHs
2.2 MpparijoHanbHble ypaBHeHUs
2.3 TpuroHomeTpryeckue ypaBHeHUs!
2.4 [TokazaTenbHble U norapudMUUecKrie ypaBHeHUs
2.5 Lenble ¥ poOHO-paLIMOHA/IbHBIE HEpAaBEHCTBA
2.6 WppaioHanbHble HEpaBeHCTBa
2.7 [Toka3zaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 Tpuronomerpruyeckue HepaBeHCTBa
2.9 CucteMbl ¥ COBOKYTHOCTU YPaBHEHHUW U HEPABEHCTB
2.10 YpaBHeHUs1, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
211 Martpuiia CMCTeMBbl JIMHENHBIX YpaBHeHUU. OrpesiesnTe/b MaTpULIbI




@OyHKLMM ¥ TpaUKU

OyHkMs, crocobbl 3aganus GyHKUMWA. ['paduk dyHKIMH. B3aMHO oOpaTHbIe

> ¢yHkuyy. UéTHble 1 HeuéTHble GyHKUMU. [leproanueckue GyHKIUU
Ob6nactb ormpefenieHdss WU MHOXKeCTBO 3HaueHuil ¢yHkumu. Hyma dyHKum.
3.2 [IpoMe)XyTKM  3HaKOMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH.
' MakcumMyMbl ¥ MUHUMYMBbI GyHKUuM. Haubonbillee ¥ HavMeHbIllee 3HaueHUe
(YHKLIMY Ha IPOMEXXYTKe
33 CrenieHHasi (PyHKLMsI C HaTypajJbHbIM U LieJibIM TOKa3aTeneM. Eé cBoiicTBa U
' rpaduk. CBolicTBa ¥ rpadMK KOpHS n-0l CTereHu
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U rPaUKU
3.5 [TokasatenbHast U ioraprudmMudeckast GyHKLIWMH, UX CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMnTOThl rpadukoB @yHKiui. CBoiicTBa  (QYHKIUH,
' HeTpepbIBHBIX Ha OTpe3Ke
3.7 ITocnemoBaTe/IbHOCTH, CIIOCOOBI 3a/IaHMS ITOC/Ie0BATe/TLHOCTEeH
3.8 ApupmeTnueckasi U reoMeTpruyuecKast nporpeccu. @opmysia CI0>KHBIX POLIEHTOB
4 Hauasa maTeMaTrueckoro aHanusa
4.1 [TpounsBogHas GyHKLuK. [Ipon3BOHbIE 3/1eMeHTapHbIX (YHKLIN
[IpuMeHeHUe TIPOM3BOJHOM K HCC/IefoBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 SKcTpeMyMbl. HaxoskieHre HaubosibIllero ¥ HavMeHbIIIero 3HaueHus: (QyHKLUM Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. MinTerpan
5 MHoeCTBa 1 JIOrMKa
5.1 MHo>keCTBO, OniepaLjuy HaJ, MHOXKeCTBaMu. /lnarpammel Diiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHatopuika
7 I'eometpus
7.1 @Urypsl Ha rJII0CKOCTU
7.2 IIpsiMbIie U TIJIOCKOCTHU B TIPOCTPAHCTBE
7.3 MHoTrorpaHHUKU
7.4 Tena v MOBEPXHOCTHU BPAI|€HUS




7.5

KOOP,Z[I/IHBTLI 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






