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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
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

KosimyecTBO uacos

KoHTpo/ibHEIE

Bcero
PadoTHI

IIpakTHyeckue
padoThI

Jara
HU3yUYeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

OcHOBHbIE TpaB1Ia U300paXkKeHHst Ha
PUCYHKE TJIOCKOCTH, TIapa/UIe/TbHBIX
TIPSIMBIX (OTPe3KOB), cepeJiMHbI OTpe3Ka

[ToHsTUSI CTEpeOMeTPUU: TOUKa, TIpsiMas,
TJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
TpaBWIa W300pakeHUsI Ha PUCYHKe
TIJIOCKOCTH, TIapasi/ie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeiuHbI OTPe3Ka

[ToHsITHS: TIepeceKaroIrecst TVI0CKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TVI0CKOCTh;
TIOTYTIPOCTPAHCTBO

[ToHATHS: TepeceKarolrecs TI0CKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TVI0OCKOCTh;
TIOTYTIPOCTPAHCTBO

MHororpaHHUKH, ©300pakeHre
TIPOCTEHNIINX MPOCTPAaHCTBEHHBIX QUTYP,
HeCYIIeCTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX TTPOCTPAHCTBEHHBIX (PUTYD,
HeCYIIeCTBYHOIUX 00BEKTOB

AXCHOMBEI CTEPEOMETPHHU U I€PBLIE




a1eaCTBUA U3 HUX

AXCHOMBEI CTEPEOMETPHHU U I1€PBLIE
a1eaCTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
ciepctBys U3 HUX. CriocoObl 3aaHust
TIPSIMBIX M TIJIOCKOCTEH B IMPOCTPAHCTBe.
O603HaueHus MPSAMBIX U TVIOCKOCTeH

10

V300parkeHre ceueHuH MIpaMu/ibl, Kyoa u
TIPU3MbI, KOTOPBIE MPOXOJST uepe3 ux
pébpa. M306pakeHre TiepeceyeHust
TIOTy4eHHBIX TJIOCKOCTel. PackpaiBaHue
TIOCTPOEHHBIX CeUeHHH pa3HbIMU [IBeTaMU

11

V306pakeHre ceueHuM MMpaMuibl, Kyoa u
TIPU3MBI, KOTOPBIE TIPOXOJST uepe3 Ux
pébpa. M306pakeHre TiepeceyeHust
TIOTyYeHHBIX TJIOCKOCTel. PackpaiBaHue
TIOCTPOEHHBIX CeUeHUH Pa3HbIMU L[BETaMU

12

V306pakeHre ceueHUM MUpaMuAbl, Kyoa u
TIPH3MbI, KOTOPbIE TIPOXOZST Uepe3 ux
pébpa. M306paxkeHre TiepeceueHust
TIOJTyYeHHBIX TVIOCKOCTel. PackpariBaHye
TIOCTPOEHHBIX CEUeHUH Pa3HbIMU IIBETaMU

13

M300pakeHue ceueHUH MUPaMH/IbI, KyOa v
TIPH3MbI, KOTOPbIE TIPOXO/SAT Yepe3 ux
pébpa. M306pakeHue repecevyeHust
TIO/TyYe€HHBIX TJIOCKOCTeH. PacKkpalBaHue
TIOCTPOEHHBIX CEUeHHH Pa3HbIMU [IBETaMU

14

MeTop, c/iefioB /iJisi IOCTPOeHHUsI CeueHni




15

Mertop cnefoB /Jisi IOCTPOEHUsI CeUeHU.
CBolicTBa nepeceueHul TIPSIMbIX U
TMIJIOCKOCTEN

16

Mertop, ciiefioB /1Jisi IOCTPOEHUsI CeUeHUH.
CBolicTBa nepeceyeHUi NMpsIMbIX U
TJIOCKOCTeM

17

[TocTpoeHMe ceueHu B mupamujie, Kybe
110 TpéM TouKaM Ha pédpax. Co3zaHue
BBIHOCHBIX YepTeXKell 1 3arch 111aroB
TOCTPOEHUS

18

[MocTpoeHue ceueHrii B mupamu/e, Kyoe
10 TpEéM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepPTe)XXel M 3aIiCh I11aroB
TIOCTPOEHHUSI

19

[TocTpoeHue ceueHUii B UpaMu/ie, Kybe
1o TpéM TouykaM Ha pébpax. Co3zanue
BBIHOCHBIX UePTEXKel U 3aluCh I11aroB
TIOCTPOEHHUS

20

ITocTpoeHue ceueHMii B MUpaMu/ie, Kybe
10 TpéM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepTeXKel U 3aluCh 11aroB
TIOCTPOEHHUSI

21

IToBTOpeHue rytlanuMerpun: Teopema o
MIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Togobue
TPEeYroJIbHUKOB

22

[ToBTOpeHue nianuMeTpuu: Teopema
Menenas. PacyeThbl B ceyeHUSIX Ha
BBIHOCHBIX yepTexxax. MicTopusi pa3BuTHs




MJIaHUMETPHHU U CTepeOMEeTPUU

23

KonTponbHast paboTa "AKCHOMBI
crepeomeTpur. CeueHus"

24

B3anMHoe pacriosioykeHue NpsIMbIX B
npoctpaHcTBe. CKpelluBatoLecs
nipsiMble. [1pr3HaKy CKpeLUBaroLUXCsl
npsiMbIX. [lapasienbHble Mpsivble B
MIPOCTPAHCTBE

25

Teopema 0 Cy11leCTBOBaHUU U
eJMHCTBEHHOCTH NPSMOU Tapasie/ibHON
JlAHHOU TIPSIMOM, IPOXO/AAILLeN Yepe3 TOUKY
MPOCTPaHCTBA U He JieXKallleld Ha JaHHOU
npssMou. JIeMMa o repeceueHun
Trapa’siie/bHbIX NPSMBIX [IJIOCKOCTBIO

26

[TapannensHOCTE Tpex NpsMbIX. TeopeMa o
TPEX Iapasie/IbHbIX NpsAMBbIX. Teopema o
CKpelLMBaOIMXCS MPSIMBIX

27

[TapanensHOe IPOEKTUPOBaHKe.
OCHOBHBIe CBOKCTBA I1apa/ule/lbHOTo
npoeKTHUpoBaHusl. Vi306pakeHHe pa3HbIX
¢uryp B napassenbHON NPOeKLUU

28

LlenTpanbHas IpoeKus. YTOJI C
COHarpaB/IeHHbIMA CTOPOHAaMHU. YTOJI
MeKy MPSIMBIMHU

29

3a/lauu Ha I0Ka3aTebCTBO U
HCCieJOBaHKe, CBsI3aHHbIE C
PacIiooKeHUeM TPSIMBIX B TIPOCTPAHCTBE

30

[TonaTys: napanienbHOCTb NPSIMOU U




TIJIOCKOCTH B MpocTpaHcTBe. [1pr3Hak
Tiapa’suie/IbHOCTH MPSIMOM U TJIOCKOCTH.
CBoiicTBa napa/ijieibHOCTH TIPSIMOM U
TIJIOCKOCTH

31

['eomeTprueckue 3aaur Ha BLIYMC/IEHUE U
Jl0Ka3aTenbCTBO, CBsI3aHHbIE C
rapaJiyie/TbHOCThIO TIPSIMBIX U TIJIOCKOCTe!
B IIPOCTPAHCTBe

32

[TocTpoeHue ceueHusi, MPOXO/SILIETO Uepe3
JJaHHYO TIPSIMYIO Ha UepTexxe U
rapaJijie/lbHOTO APYTou TpsiMoii. Pacuér
OTHOIIeHUH

33

[NapanenbHasi MPOeKLYsl, IPUMeHeHue
U151 TIOCTPOEHUS CeueHuH Kyba U
napasenenunesa. CBoicTBa
riapasuiesienure/ia U pu3Mbl

34

[TapannensHble mockocTy. IIpusHaku
Trapasiie/IbHOCTH JBYX TUVIOCKOCTeN

35

Teopema 0 TiapasnieibHOCTA U
eIJMHCTBEHHOCTH TJIOCKOCTH, TIPOXOsLLeN
yepe3 TOUKY, He MPUHA//IeXally0 JaHHO!
TJIOCKOCTH U CJIe[ICTBUS U3 Heé

36

CBoiicTBa napa’sine/bHbIX TJIOCKOCTeN: 0
Tlapa’sie/IbHOCTH MPSIMBIX TlepeceveHust
TIpY TiepeceueHH ABYX MapasuiebHbIX
TJIOCKOCTeM TpeTheit

37

CBoiicTBa napasie/bHbIX MJI0CKOCTel: 00
OTpe3Kax Mapasijie/ibHbIX MPSIMBbIX,




3aK/IFOYEHHBIX MeXAy Iapa/ijie/ibHbIMA
IMJIOCKOCTAMHU; O I1epeceyeHrn HpﬂMOfI C
ABYMs T1dpa/lyie/IbHbIMU TIVIOCKOCTAMUA

38

[ToBTOpenue: Teopema ITudaropa Ha
TVIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPeyTO/IbHUKA

40

CaoticTBa Ky0a 1 IpsIMOYTO/TbHOTO
napasuiesienurezia

41

BbIuricsienune JyivH OTpe3KOB B Kybe 1
MIPSIMOYTOJIbHOM Tapasiiesnienure/e

42

[TeprieHAVKYISPHOCTH MPSIMOM U
riockocTtu. [Ipu3Hak
TnieprieHIUKYISIPHOCTU TIPSIMOM U
TIJIOCKOCTH

43

[TepnieH MKy ASIPHOCTD MPSIMOU U
I71I0CKOCTHU. [IpusHak
NepreHuKy/ISIpPHOCTH TIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 Cyi1leCTBOBaHUU U
eJMHCTBEHHOCTH MPSIMOM, TIPOXO/SILIei
yepe3 TOUKY MPOCTPAaHCTBA U
repreHAUKY/ISIPHOM K IJIOCKOCTH

45

[TnockocT U epneHvKy/IsIpHble UM
NpsiMble B MHOT'OIpaHHUKaX

46

[TnocKoCTH U NeprieH/IMKY/IsipHble UM
NpsiMble B MHOT'OIpaHHUKaX

47

[TeprieH Ky SIp ¥ HAKJIOHHASI.




[TocTpoeHue TieprieHUKY/IsSpa U3 TOUKH Ha
TIPSIMY' 1O

[TeprieH WKy P M HAK/IOHHAS.

48 [TocTpoeHue neprieHAMKY/ISIpa U3 TOUKU Ha
MIPSIMYO

49 Teopema 0 Tpéx nepreHANKY./IsIpax
(ipsiMast u oOpaTHast)

=0 Teopema 0 Tpéx nepreHAUKYJ/IsIpax
(mpsimast 1 obpaTHast)

51 Yron Mexzay CKpelyBaroLMUCS
NIPSMbIMU
[Touck neprieHAUKYJIIPHBIX MPSAMBIX C

52 MIOMOLBIO TepIIeHAUKYISPHBIX
TMIJIOCKOCTeN

53 OpTorosHasnbHOe IPOEKTUPOBaHUe
[TocTpoeHue ceueHuii Kyoa, MPU3MBI,

54 NIPaBUWILHOU MUPaMU/IbI C IOMOLLBIO
OpPTOTOHA/TbHOU MPOEKLIUU
[TocTpoenue ceueHuii Kyba, MPU3MBI,

55 MPaBU/IbHOM MUPAMU/IbI C TOMOLL[BIO
OpPTOTrOHA/TbHOU MPOEKLIUU
CuMmeTpus B IPOCTPAHCTBE

56 OTHOCUTE/IBHO II/I0CKOCTH. [I1ockocTn
CUMMEeTpUM B MHOI'OIPDAHHUKAX

57 [Tpr3HaK neprieHAUKY/ISIPHOCTH MPSIMOM U
IIJIOCKOCTH KaK C/1e[CTBUe CUMMeTpUU

=8 [IpaBuibHBIE MHOTOTpaHHUKU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH A0 ITJIOCKOCTHU




59

[TpaBubHBIE MHOTOTPAaHHUKHU. Pacuér
PaCCTOSIHUM OT TOUKHU /IO TVIOCKOCTH

60

Criocobbl OMyCTUTD TIepIIeH/IUKYISPbI:
CUMMETPHUS, CIBUT TOUYKH 110
rapa’siie/ibHOW MpsiMon

61

CpBur 1o HerapasulesbHOM NPsSIMOM,
V3MeHeHVe pacCTOSSHUN

62

KonTtponbHast pabora "B3anmMHoe
pacroo)keHne MPsIMbIX 1 TVIOCKOCTeH B
IPOCTPAaHCTBe"

63

[ToBTOpEHME: YyTO/ MeXXAy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETpUS B
NIPOM3BOJILHOM TpPeyro/ibHUKe, TeopeMa
KOCUHYCOB

64

IToBTOpEHME: YT O MEXIY
CKpeLMBarLLMUCS PIMbIMUA B
TIPOCTPaHCTBe

65

FeOMeTpI/I‘-IECKI/Ie MeTO/ibl BbIUKMC/IEHUA
yrija MeXXAy IIpAMBIMHU B MHOTI'OI'DAHHHWKAX

66

[Byrpannbiii yroj. CBOMCTBO JTMHEHWHBIX
YTIJIOB [IByTPaHHOrO yTJjia

67

[TepnienukynspHble riockocty. CBOMCTBA
B3aUMHO TepIIeH/UKYJISIPHBIX IJIOCKOCTeN

68

[Tpr3HaK neprieHAUKY/ISIpPHOCTH
IJIOCKOCTeH; TeopeMa O MpsSIMOU
repeceyeHus IByX MJI0CKOCTeN
NepreH/IMKY/ISPHbIX TPeThel MI0CKOCTH

69

[IpsiMoyTO/bHBIN Napasienenurnes; Kyo;




HN3MepeHus, CBOMCTBa MMpAMOYT'OJIbHOT' O
MapaJsuienenuriea

70

Teopema 0 AuaroHamM NPsIMOYTOJILHOTO
niapasuiesienurnesia v cjiejCTBHe U3 Heé

71

CrepeoMmeTpuueckre U NpUK/IagHbIe
3a/lauu, CBsI3aHHbIE CO B3aUMHBIM
Pacro/ioXKeHrueM NpsSIMbIX U TIJI0OCKOCTH

72

[ToBTOpEHMeE: CKpellMBatoLecs NpsIMbIe,
rapasiiesibHble TJIOCKOCTH B CTaHapTHBIX
MHOTOrpaHHHUKaX

73

[Tapa napasenbHBIX TJIOCKOCTEN Ha
CKpelLMBa0LLMXCS MPSIMBIX, paCCTOSIHUE
MeX/1y CKPelHBaoL{MUCS PSIMbIMU B
MIPOCTBIX CUTYaLUsSIX

74

PaccTosiHie OT TOUKH /10 MJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 TJIOCKOCTH

75

BbIuric/ieHre pacCTOSIHUN MEXIY
CKPEIIUBAIOIUMUCS TIPSIMBIMH C
TIOMOILL[bIO TIepIIeH/IUKYJISIPHOM TJI0OCKOCTH

76

TpéxrpaHHbI{ yroJ, HepaBeHCTBa /ISl
TpexrpaHHbIX yroB. Teopema [Tudaropa,
TeOpeMBbI KOCUHYCOB U CUHYCOB [I/If
TPEXTpaHHOrOo yrja

77

OneMeHThI cheprUecKoil TeOMeTPUU:
reo/ie3uuecKrie JJMHUN Ha 3emsie

78

KonTtposnrHast paborta "YTib1 1
paccrosiHus"”

79

CucremaTu3zanus 3HaHui "MHOrorpaHHUK




U ero 3/1eMeHThI"

[Tupamuga. Bugel mupamuy. IlpasunbHas

80 1
nvipamuza

81 ITpusma. [IpsimMas 1 HaK/IOHHAs [IPU3MBI. 1
IIpaBubHas rpusma

87 [Ipsimout napannenenunes, 1
NPSIMOYTOJTIbHBIN TIapasuiesienuriesi, Kyo

a3 BrInykiibie MHOTOrpaHHUKU. Teopema 1
Oiinepa
Breinykibeie MHOrorpaHHuku. Teopema

84 Ounepa. [IpaBubHbIE U TOMYIIPABU/IbHBIE 1
MHOTI'OTPaHHUKU

85 KontposnbHas pabora "MHororpaHHUKH" 1

86 [TonsaTre BeKTOpa Ha IJIOCKOCTHU U B 1
TIPOCTPaHCTBe

87 CyMMa BeKTOpOB 1

88 PasHOCTb BEKTOpPOB 1

89 [IpaBuno napasnnienenunezna 1

90 YMHOKeHHe BeKTopa Ha UKo 1
PasnoskeHne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHO1 1
IIJIOCKOCTH

92 CkassipHOe TIpou3BefieHre 1

93 Borunciienue yria mexxly BeKTopaMu B 1
TIPOCTPaHCTBe

94 [Tpocrenye 3a5aun ¢ BeKTOpaMu 1

95 [Tpocreiiye 3amaur ¢ BeKTOpaMu 1




96 [TpocrTeiiiive 3aaur ¢ BeKTOpaMu 1
97 [Tpocreye 3aauu C BEKTOpaMu 1
98 O6o00111eHMe ¥ CUCTeMaTH3alusl 3HaHUH 1
99 O06o00611eHre ¥ cCTeMaTH3alys 3HaHWH 1
100 WToroBasi KOHTpoJIbHasi paboTa 1
101 VToroBast KOHTpPO/IbHasE paboTa 1
102 O06o00611eHre ¥ CHCTeMaTH3alys 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KosmnuecTBo yacos 1 J/IeKTPOHHbIE
ara
nudpoBbie
Ne n/m | Tema ypoka KontponbHble | IIpakTHueckue | H3y4YeHH
Bcero o0pa3oBare/bHbIE
paboThI paboTbI A
pecypcsl

1 [ToBTOpeHue Temsl "KoopuHaThl BEKTOpa 1

Ha IJIOCKOCTH Y B TIPOCTpaHCTBe"
5 IToBTOpenue tems! "CkassgpHoe 1

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

MeJX/ly BeKTOpaMH B [IPOCTpaHCTBe"
4 [ToBTOpEHUe TeMbl 'Y paBHEHHE TIPSIMOM, 1

TIPOXO/siliel uepe3 /iBe TOUKHU'"

YpaBHeHUe IJI0CKOCTU, HOPMaJlb,
5) 1

ypaBHeHUe TUIOCKOCTH B OTpe3Kax

YpaBHeHMe I7I0CKOCTU, HOPMaJlb,
6 1

ypaBHeHUe IJIOCKOCTH B OTpe3Kax
7 BexTopHoe nipousBeeHue 1
3 JIuHeliHble HepaBeHCTBa, JIMHEUHOe 1

NIpOrpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHeNMHOe 1

NIporpaMMUpOBaHue
10 AHanuThyeckre MeTo/pbl pacuéTa yria 1

MeXX/ly psSIMBIMM B MHOTOIPaHHUKAaxX
1 AHanuThyeckre MeToZpbl pacuéTa yria 1

MEXAY IJIOCKOCTAMU B MHOT'OI'PAHHUKAX




dopMyiia pacCTOSTHUS OT TOUKH /10

12 IIJIOCKOCTHU B KOOpJMHAaTax

13 HaxoxieHre pacCTOsTHUM OT TOUKH 10
TIJIOCKOCTH B Kybe

14 HaxoxzeHre pacCcTOsIHMM OT TOYKH 10
TJIOCKOCTH B MPaBU/IbHOW MUpaMU/ie

15 KoHTponbHas paboTa "AHamuTrueckas
reometpus”

16 CeueHysi MHOTOTDaHHUKOB: CTaHjapTHbIe
MHOI'OTPaHHUKH

17 CeueHusi MHOTOTDaHHUKOB: MeTO/, C/Ie[I0B
CeueHHrsi MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 IIJIOCKOCTH, epeceyeHus NpsIMbIX U
TJIOCKOCTeM

19 [TapannenbHble NpsiMble U TIJIOCKOCTH:
rapasijie/ibHble CeueHust

20 [TapannenbHble NpsiMble U TIJIOCKOCTH:
pPacyéT OTHOLLEHUH
[TapannenbHble NpsiMble U TIJIOCKOCTHU:

21 YTJIbI MEXY CKpeLUBaroLLMUCS
MPSIMBIMU
[TeprieHauKysIpHBIE TIPSIMBIE U

29 IJIOCKOCTU: CTaHJapTHBIE I1apbl
NepreH UKy ISIpHBIX TUIOCKOCTeN 1
MPSAIMBIX, CAMMeTPHUH MHOTOI'PDaHHUKOB
[TeprieHauKyIsIpHBIE TIPSIMBIE U

23 TJIOCKOCTU: Teopema O Tpex

nepreHuKyIspax




24

[NeprieHAVKYISIpHBIE TIPSIMbIE U
TIJIOCKOCTH: BBIYUC/IEHHsI JAJTUH B
MHOTOrpaHHUKaX

25

[ToBTOpEHMe: oAU
MHOT'OYT0JIbHUKOB, ()OPMY/JIbI /1/Is
nijioiiazieid, coobpakeHus 1oA00oust

26

[ToBTOpEHMe: IIOIAAU
MHOT'OYT0JIbHUKOB, ()OPMY/JIbI /1715
nIoIazieid, coobpakeHus 1moo0ous

27

[ToBTOpEHMe: 1IIOLAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIoIazeid, coobpakeHus moo00oust

28

[Ty1011a/i CeueHni i MHOTOIPaHHUKOB:
TUIOIIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpa>keHus OA00Us

29

[T1o1a/11 CeueHii MHOTOTPaHHUKOR:
TUIOLI[A TV TIOBEPXHOCTEH, pa3pe3aHus Ha
YyacTH, COOOpakeHHs ITOA00Ms

30

KonTponbHas pabota "IToBTOpeHUe:
MHOI'OTPaHHUKH, CeYeHUsI
MHOTOTPDaHHUKOB"

31

O61ém Tena. O6beM MpsIMOYT0JIbHOTO
niapasuiesienunesa

32

3agauu 00 yiBoeHMU Ky0a, 0 KBazipaType
Ky0a; 0 TpUCeKIMHU yTJia

33

CTepeoMeTpUYeCcKUe 3a/jaudl, CBsI3aHHBIE C
00BEMOM TIPSIMOYTOJTBHOTO
Triapasuiesienuresia




HPI/IKJ'Ia,E[HbIe 3a/1ia4iu, CBA3dHHEIE C

34 BBIUKC/IeHHEM 00bEMa TIPSIMOYTOJILHOTO
rnapa’siienenuriesia

35 OO61BEM rpsiMoii MPU3MBbI

36 CrepeomeTpUueckue 3aJjauu, CBsi3aHHbIE C
BbIUHC/IEHUEM 00BEMOB TIPSIMOM TTPU3MBI

37 [IpuknazHble 3aauu, CBA3aHHBbIE C
00BEMOM TIPSIMO¥ TTPU3MBI
BorunciieHre 00bEMOB TeJT C TIOMOIIIBIO

38 orpezie/IEHHOr0 UHTerpana. O0bEM
HaKJIOHHOM MPU3MBbI
BorunciieHre 00bEMOB TeJl C TIOMOIIIBIO

39 orpezie/IEHHOTO WHTerpana. O0bEM
MUPaMU/IbI

40 dopmysa 06bEéMa mrupamu/ibl. OTHOILIEHHE
00BeMOB MUpamMK/ C OOIIMM YTJIOM

41 dopmysia 06bEéMa upamu/ibl. OTHOILIEHHE
00BbEMOB MUPaMU/, C OOIIUM YTJIOM

42 CrepeomeTpHUueckue 3aJjauu, CBsi3aHHbIE C
00bEMaMU HaKJIOHHOU TTPU3MBI

43 CrepeomeTpuyecKue 3aJjauu, CBSI3aHHbIE C
00BEMaMH ITUPaMH/IbI
[TpuknagHble 3agaun 1o TeMe "OOBEMBI

44 Ten", cBsi3aHHBIE C 00BEMOM HaK/IOHHOU
TPH3MbI

45 [TpuknazaHble 3aauu 1o TeMe "OObEMBI

Tes", CBsI3aHHbBIE C 00BEMOM MUPAMU/IBI




ITpumeHeHue 06BEMOB. BriunicieHre

46 paccTosiHUA J10 IJIOCKOCTH

47 KontposnbHas pabora "O0bém
MHOI'OrpaHHHUKa"
[Junuupuueckas MOBePXHOCTD,

48 oOpa3sytolye UIMHAPHUUECKOH
MOBEPXHOCTHU

49 Hwmngp. [Ipsamol KpyroBou LAMUHZP.
[Tno1jaib TOBEPXHOCTH LIUIMH/PA

50 Konnyeckasi moBepxHOCTb, 0Opasytorye
KOHMUeCcKol noBepxHocTu. Konyc

51 CeyeHue KOHyCa IVIOCKOCTBIO,
rapasuie/IbHOW TJIOCKOCTH OCHOBaHUS

59 YceuéHHbIi KOHyC. 300paxeHue
KOHYCOB Y YCeUEHHBIX KOHYCOB

53 [Tnomage 6OKOBOM MMOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa

£4 [Tnomaas 60KOBOI MOBEPXHOCTH U
TOJTHOW TTOBEPXHOCTH KOHYyCa
CrepeoMeTpHueckue 3a/auy Ha

55 JI0OKa3aTe/IbCTBO 1 BBIUKC/IEHUE,
IIOCTPOEHWEM CeueHUH LIU/IMH/Pa, KOHyCa
CrepeoMeTpHueckue 3a/auu Ha

56 Jl0Ka3aTe/bCTBO U BbIUMC/IEHHE,
NIOCTPOEHWEeM CeueHUH LIU/IMH/Pa, KOHyca

c7 [IpuknazHble 3a1aum, CBSI3aHHbIE C

HUWIMHAPOM




58

ITpuKnagHbIe 3a/1auM, CBSI3aHHbBIE C
L[UTMHIPOM

59

Cdepa u 11ap

60

[Tepeceuenue cepsl U 111apa C
riockocTeio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m3o0pakeHne mapa

61

I[Tepeceuenue cdepsl U 11apa C
riockocTeio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By 1 m300pakeHne mapa

62

YpaBHenue cdepsl. [11o11aas chepol 1 eé
yacrei

63

Cummetpus cepsl U 11apa

64

CrepeoMeTpuueckue 3aJjauu Ha
Jl0Ka3aTebCTBO U BBIUMC/IEHNE,
CBsI3aHHbIe CO c(epoii U 111apom,
TIOCTPOEHHEM UX CeUeHUM T/I0CKOCThIO

65

CrepeomeTpuyecKkue 3a/auv Ha
Jl0Ka3aTebCTBO U BbIYMCIIEHHE,
CBsi3aHHbIe CO cepoii U 11apoM,
MOCTPOEHHEM UX CeUeHUM M/I0CKOCThIO

66

[MpuK/aJHbIe 3alauu, CBSI3aHHbBIE CO
cdepoii u apom

67

[ToBTOpEHHE: OKPY)KHOCTb Ha TJIOCKOCTH,
BBIUKMC/IEHUS B OKPY)KHOCTH, CTaHJapTHbIE
rno00us

68

Pa3nuHble KOMOMHALIMY TeJT BpallleHUs U
MHOTOTPaHHUKOB

69

3azauu 110 TeMe "Tesia ¥ MIOBepPXHOCTU




BpareHus"

70

3azauu 110 Teme ""Tesia ¥ IOBepXHOCTU
BpalleHus"

71

KonrposnbHas pabora "Tena u
IIOBEPXHOCTH BpaljeHus"

72

O6bém nummHzApa. Teopema 06 06BEMe
NPSIMOTO LIW/TUH/IPA

73

Bbruricsienue 06EMOB TeJl C IOMOILIBEO
orpezie/IEHHOTO UHTerpana. O0bEM
KOHyCa

74

[Tnoraayu 60KOBO U MTOTHOM
TIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuuecKre 3ajjauu, CBsi3aHHbIE C
BbIUKC/IeHeM 00bEMOB TWIMH/IPA,
KOHYyCa

76

[TpuknazgHble 3agauu o TeMe "OO0bEMBI U
/101 Y TTIOBePXHOCTel Ten"

77

OO6BéM 11apa U IapoBOT0 CeKTOpa.
Teopema 06 06béme mapa. [Tnomjags
cdepsl. CTepeoMeTprueCcKre 33/1auy,
CBsI3aHHBIE C BbIYMC/IEHHEM 00BEMOB
111apa, 11apoBOr0 CerMeHTa U 111apoBOr'o
ceKTopa

78

[TpuknazgHble 3agauu 10 TeMe "OObEMBI
Tes", CBsi3aHHBIE C 0OBEMOM I1apa U
nomabio ceprl. COOTHOIIEHHUST MEXAY
TIOIIAZISIMU TIOBEPXHOCTeH 1 00BEMaMu
MO/I0OHBIX TeT




79

[Too6HbBIe Tesla B IPOCTPaHCTBE.
N3meHeHne 06bEMa mpu mo[061u.
CrepeoMeTpuueckue 3aJjauu, CBsi3aHHbIE C
BbIUNC/IeHeM 00BEMOB TeJsT U TUIoLazei
ToBepXHoCTel

80

KouTponbHast pabota "Tlnoraau
TOBEPXHOCTH ¥ 00BbEMBI KPYTJIbIX T

81

IIBwkeHus npoctpaHcTBa. OTOOpaXkeHusl.
[BrkeHust v paBeHCTBO uryp. Obiiue
CBOMCTBA JBW)KEHUM

82

Bugp! fBroKeHUN: NapasiebHbIN
TIepeHoC, LIeHTpa/IbHasi CUMMeTpus,
3epKa/ibHasi CUMMeTpHUs], [IOBOPOT BOKPYT
NpSIMOM

83

[Tpeo6pa3oBanus nogobust. [Ipsmast u
cdepa Ditnepa

84

I'eomeTpuueckue 3aZiaur Ha MPUMeHeHUe
JIBIDKEHUST

85

KonTponbHas paboTa "BekTophl B
rpocTpaHcTee”

86

O6oo0ratoriee moBTopeHye 11 MOHATHH U
MeTO/I0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTU3aL1s 3HaHUI:
"[TapannenbHOCTD MPSIMBIX M MJIOCKOCTEH
B [IpOCTpaHcTBe"

87

O6oo0ratoriee moBTopeHye 11 MOHATHN U
MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTHU3aL1sl 3HAaHUM:




"BeKTOpkI B IPOCTpPaHCTBe"

88

O6oo0ratoriee moBTopeHye 11 MOHATHH U
MeTO/ZI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTU3aL1sl 3HaHUM:
"BekTopsbI B IpocTpaHcTBe"”

89

O6o0ratoriee moBTopeHye 11 MOHATHH U
MeTO/ZI0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTH3aLusi 3HaHU:
"O6BveM MHOTOrpaHHHKA"

90

O6o0r1matotee moBTopenye 11 MOHATHN U
MeTOZl0B Kypca reometrpuu 10-11
KJ/1IaCCOB, CUCTeMaTH3al[1sl 3HaHWM:
"O6BveM MHOTOrpaHHHKA"

91

O6o01atotee moBTopeHye 11 MOHATHN U
MeTO/l0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTH3alusl 3HaHUM:
"TTnommazu MoBepXHOCTH U 00BEMBI
KpYyIJIbIX Te1"

92

O6ob6maroiiee moBTopeHye 11 moHATHI U
MeTO/l0B Kypca reometrpuu 10-11
KJIaCCOB, CMCTeMaTH3aLusl 3HaHUU:
"TTnomazau MoBepXHOCTH U 00BEMBI
KpPYTIJ/bIX Tes"

93

WToroBast KOHTpoJIbHast paboTa

94

WToroBasi KOHTpO/IbHasi paboTa

95

[ToBTOpeHue, 006001IeHNE 1
CUCTEMATHU3aLUs] 3HAHUH

96

WcTopus pa3BuTUs CTepeoMeTpPUU Kak




HayKU U e€ POJib B Pa3BUTHU
COBpPeMeHHbBIX UHXeHePHbIX U
KOMIIbIOTEPHBIX TEXHOJIOT UM

WcTopus pa3BuTHUsS CTepeoMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHbBIX UH)KeHEPHBIX U
KOMITbIOTE@PHBIX TeXHOJIOTHI

97

Wcropus pa3BuTHUs CTepeoMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUH
COBPEMEHHbBIX UH)XeHEPHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

98

Vcropus pa3BuTHUs CTepeOMeTpUM Kak
HayKH U eé po/ib B pa3BUTHUN
COBPEMEHHbBIX UH)XeHEPHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHM

99

VcTopusi pa3BUTHS CTEPEOMETPUU KaK
HayK{ U eé poJib B Pa3BUTHU
COBPEMEHHBIX UH)XEHePHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHMN

100

VicTopust pa3BUTHsI CTepeOMEeTPUH KaK
HayK{ U eé poJib B Pa3BUTHUU
COBpPEMEeHHbIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTUU

101

WcTopusi pa3BuTUs CTepeOMeTPUM Kak
HayKH U eé po/ib B pa3BUTHUH
COBpPEMEHHBIX UH)KeHePHbIX U
KOMITbIOT@PHBIX TeXHOJIOT UM

102

OBLIEE KO/IMYECTBO YACOB I10

102




I[TPO'PAMME







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

10 K/TACC
Kop ~
IIpoBepsiemble NpeiMeTHBIE pPe3y/IbTaTbl 0CBOEHHS OCHOBHOU
NpoBepsieMoro <
oOpa3oBaTe/jIbHOM MPOrpaMMbl cpeHero o01ero o6pa3oBaHus
pe3y/ibTarTa
7 I'eometpus
7.1 OrnepupoBarth MOHATUAMU: TOUKA, IpsAMas, IJIOCKOCThb
79 [IpuMeHATH aKCHUOMBI CTEPeOMeTpPUH U C/Ie[CTBUSL M3 HUX IIPU pelleHuun
' reoMeTpUUYeCKHX 3ajiau
73 OneprpoBarth TIOHATHUSMU: I1Apa/UIeJIbHOCTb UM IepleHJUKY/ISIPHOCTb
' NPAMBIX U IIJIOCKOCTEH
74 KnaccuguipoBaTe B3aMMHOe pacriojio’KeHue TMpPSIMBbIX W IJIOCKOCTeN B
' TIPOCTPAHCTBE
OneprpoBaTb MOHATUSAMM: [BYTPaHHBIA YroJ, TPaHW [BYTPaHHOrO YIJa,
7.5 pebpo /IByrpaHHOTO yTJia, TMHEWHBIA YTroJl JBYIPAaHHOTO YTIJia, TPaJyCHas
Mepa IByTpaHHOro yrja
76 OneprpoBaTh TNOHATUSMU: MHOTOIPDaHHUK, BBINYK/IbIM W HEBBINYKJIbIA
' MHOT'OTPaHHHUK, 3/1eMeHTbl MHOIOTPDaHHUKA, NTPaBW/IbHbBINM MHOIOIPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPaHHMKOB (MMpamuzia, MpU3Ma,
' NPSIMOYTOJIbHBIN TIapasuienenunes, Ky0)
KnaccuduippoBaTh ~ MHOrOrpaHHUKY, — BblOMpasi ~ OCHOBaHUSL /I
7.8 K/lacCU(YKaLuK (BBINYK/Ible M HeBbINYK/Ible MHOIOIPDaHHUKH, NIPaBU/IbHbIE
MHOTOIPaHHUKH, NIPsIMble 1 HAK/IOHHBIe ITPU3MBI, N1apaJjuiesienure/ibl)
7.9 OneprpoBaTh NOHATUSMU: CEKYLasi JIOCKOCTb, CeUeHHe MHOIOTPDAHHUKOB
710 OOBSICHSITH TIPUHLMITBI TIOCTPOEHUST CEUeHHU MHOTOTPAaHHUKOB, WCIIOJB3YS
' METO/ C/Ie/IOB
CrpouTh CeuyeHWss MHOIOIPaHHMKOB MeTOZOM  C/Ie[J0B, BBIIIOHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YepPTeXXH M3 PUCYHKOB MPOCTHIX O00BEMHBIX (QUIYD:
BUJI CBEPXY, COOKY, CHU3Y
PemaTh 3afjauM Ha HaxXO)K/leHHe reoMeTpUYeCKHX BelW4YMH 1o obpasiam
WIA aJropurMaM, IIPDUMeHsss W3BeCTHble aHaJIUTUYeCKue MeTO/bl IIpU
7.12 pelleHU  CTAaHJApTHBIX MaTeMaTUYeCKHMX 3a/a4 Ha  BBIUKMC/IeHUE
pacCTOSTHUM MeXAY [ABYMS TOYKaMH, OT TOYKM [0 NPSAMOM, OT TOUKHUJO
IIJIOCKOCTH, MEeXAY CKPelMBaroIMMUCS IPSIMbIMU
PemiaTh 3aZjauM Ha HaxXoO)K/leHHe reoMeTpUYeCKHX BeMW4yMH 1o obpasiam
7.13

W/INW aJI'OpUTMaM, IIpUMeEHssI HW3BECTHbI€ daHA/IMTHYeCKHe MEeTOAbl IIpH
pelIeHUWN CTAHAdPTHBIX MdTeMdTUUYECKHUX 3a/ld4 Ha BBIYHMC/IEHHE YIJIOB




MEXY CKPeLIUBAIOIIMMUCS TIPSIMBIMHU, MEXIY TPSMOM U TUIOCKOCTBIO,
MEeX[Ty TJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB

BbrunciaTe 00bEMBI U TIJIONIAZM TTIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,

7.14 nvpaMuzia) C NpUMeHeHueM (OpMYyJI, BBIYMC/ATH COOTHOLIEHUS MeXAY
TI0IIaZISIMU TIOBepXHOCTeH, 06béMaMu MOJ06HBIX MHOTOIPaHHUKOB
715 OneprpoBaTh MNOHATUSAMU: CHMMETPUS B IIPOCTPAHCTBe, LIEHTP, OCb H
) MJIOCKOCTb CUMMETPHH, LIEHTP, OCh U TVIOCKOCTh CUMMETPUH (PUTypPbl
M3Bnekatb, TpeoOpa30BbIBATE W WHTEPIIPETUPOBaTh HWHGOPMAIUIO O
7.16 NIPOCTPAHCTBEHHBIX TeOMeTpUUecKuX (urypax, Ipe/CTaBAeHHYI0 Ha
yepTe)kax U pUCYHKax
[IpumeHsiTb reomeTpuyeckue (QakThl [/isi peLIeHUs] CTepeoMeTpPUUeCKUX
7.17 3a/1a4, TIpeArosiararolx HeCKOJIbKO I11aroB pelleHus, eCcId YCI0BUS
TpUMeHeHHs 3a/laHbl B SIBHOU dopme
718 [IpumeHsTH TIpOCTeMIlIMe TMpOrpaMMHbIe CpPeACTBA M 3J€KTPOHHO-
' KOMMYHHKAL[MOHHbIe CUCTEMBI TIPU peLleHUr CTepeOMeTPUYeCKUX 3a/jau
719 [IpuBoguTE TpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTEM B MpUPOZe M
’ JKWU3HH, pacrio3HaBaTh NPOsIB/IeHUE 3aKOHOB TeOMEeTPUH B UCKYCCTBE
[IpumeHATH MoOyYeHHble 3HAHWS Ha NPaKTUKe: aHa/lIW3UpOBaTh peasbHbIe
CUTyaLMy U NPUMEHSTh U3y4YeHHble TOHATUS B MPOLiecce NMOUCKa pelleHus
MaTeMaTU4ecKu ChOopMyTMPOBAHHOM MPOOJEMbI, MO/Ie/TUPOBATEL peasbHbIe
7.20 CUATyal[Md Ha s3blKe T'eOMeTpUM, WCC/Ie[oBaTb TOCTPOEHHbIe MOJeId C
WCTIO0/Ib30BaHNEM IreOMeTpUUeCcKUX MOHSITUN U TeopeM, arrapara aare0psbl,
peliaTb ~ IpakTHYeCKWe  3a7laud,  CBf3aHHble C  HaxOoXJeHHeM
reoMeTpUUeCKUX BeJTUYMH
11 KVZTACC
Kopg <
IIpoBepsiemble npejMeTHbIE Pe3y/IbTaTbl 0CBOEHUsA 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHONM MPOrpaMMbI CPe/JHEero 00I1ero 00pa3oBaHusA
pe3y/bTara
6 I'eomeTpus
OnepupoBaTh TOHATUSAMU: LIWJIMHPUUYECKasi TOBEPXHOCTb, ObOpa3yroliue
6.1 LWIVHJPDUUECKON TIOBEePXHOCTH, LWIMHJADP, KOHWYecKasi ITOBEpXHOCTb,
oOpa3ytole KOHUYeCKoW TTOBePXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tesa BpalljeHus (LIUIUHJP, KOHYC, cdepa U 11ap)
6.3 OOBSICHATH CTIOCOOBI MTOJTyYeHHsT TeJT BPalleHus
6.4 KnaccuduippoBath B3aMHOe pacrio/ioxkeHue cdepbl U TIJI0CKOCTU
OneprpoBaTh NMOHATUSIMU: 1LIaDOBOM CErMEHT, OCHOBAHME CeTMeHTa, BbICOTa
6.5 CerMeHTa, 11apOBOM CJIOM, OCHOBaHWe 111apOBOI0 CJ0s, BbICOTA IIAPOBOTO

CJ1051, 11IaPOBOM CEKTOP




6.6

Bbunciare  006BEMBI M TJIOIIQM  TIOBEPXHOCTeW Tesl  BpallleHus,
reoMeTpUUeCcKuX TeJl C puMeHeHreM (hopMyJT

6.7

OnepupoBaTh TOHATUSAMW: MHOTOTPAHHUK, BIMCaHHbII B chepy
OMMCaHHBIM OKOJIO Ccepsl, chepa, BIMCAHHAs B MHOTOTPAaHHUK WM TeJO
BpallleHus

6.8

BbIUNC/IATE COOTHOLLIEHHUST MEX/Y TI/IOIIasIMK TTOBEPXHOCTENH U 00bEMaMU
10/J00HBIX TeJT

6.9

N306pakaTh M3yuaemble (UTYpBl OT PYKH M C TNPHMEHEHHeM TIPOCTBIX
YepTEKHbIX MHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) TIJIOCKME UepPTeXM K3 PHUCYHKOB TIPOCTBIX
00bEMHBIX (UTryp: BUA CBepxy, COOKy, CHHM3y; CTPOUTh CEUEHHUS Tel
BpallleHus

6.11

V3BnekaTb, WHTEPIPETUPOBAaTL M Tpeobpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMeTpUUecKux (urypax, TIpeACTaBIeHHYH Ha
yepTe)kax U pUCYHKax

6.12

[IpuMeHsATb reoMeTpuyeckue (aKThl [AJi1 pelleHusi CTepeoMeTpUuUeCcKUX
3a/lay, MpeJro/aramliiXx HEeCKOJbKO I1aroB peLIeHusl, eCId YCIOBUS
TpUMeHeHus 3a/laHbl B SIBHOU (popme

6.13

OHepI/IPOBaTb TTOHATHUEM: BEKTOD B IIPOCTPaHCTBE

6.14

BBITIO/IHATE  IeMCTBUSI  CJIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOXKEHHSI BEKTOpa Ha YHC/I0, OOBSCHATb, KAaKMMH CBOWCTBAMHM OHH
obnamaroT

6.15

[TpumeHSTH MpaBUIO Napasuienenurne/ja Mpy CI0XKeHUU BEKTOPOB

6.16

OneprpoBaTh TMOHATUSMU: [1E€KapTOBbl KOOPAWHATBI B TIPOCTPaHCTBE,
BEKTOD, MO/y/Ib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIroj
MeX/ly BeKTOpaMH, CKassipHOe IpOKM3Be/leHHe BEKTOPOB, KOJJIMHeapHble U
KOMIIJIaHapHble BEKTOPbI

6.17

HaXO'E[I/ITb CyMMY BE€KTODOB M IIpOM3B€AE€HHE BEKTOpAd Ha 4YHC/I0, YTOoJj
MEXAYy BEKTODaMH, CKaJ/IIpHO€ TIpou3BeeHHe, pACK/IaAbIBATb BEKTOP II0
ABYM HEKOJUVIMHEaPDHBIM BEKTOPaM

6.18

3a/iaBaTh MJIOCKOCTh yPaBHEHHEM B [1eKapTOBOM CUCTeMe KOOpJWHAT

6.19

Pemiath mpocTeiiliiie reoMeTpUueckue 3a/aud Ha NpHUMeHeHHe BeKTOPHO-
KOOPJMHATHOIO MeToa

6.20

Pematsb 3aldaiid Ha [J0Kad3aTe/JIbCTBO MaTeéMaTHYeCKHUX OTHOLLIEHUH U
HaX0XX[eHne reoMeTpuyeCKHux BeJIHYUH I10 06pa3uaM W/In aJropuTMam,
MpUMeHsAA Hn3BeCTHbIE MeTO/bI npu pelieHrun CTaHAApPTHBIX
MaTeMaTHU4YeCKHX 3a/ia4d

6.21

[IpuMeHsITb TIpOCTeMIlIMe TpOrpaMMHbIe CpPeACTBA M 3J€KTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMbI TIPU pellleHnH CTepeoMeTpruyecKux 3a/au

6.22

HPI/IBOAI/ITb MpUMEPbI MaTeMAaTHUYECKUX 3aKOHOMepHOCTeﬁ B Tpupoje u
JKW3HH, PACIIO3HABATH IIPOSBJ/IEHHE 3dKOHOB IreOMeTPUH B UCKYCCTBE




6.23

[IpyuMeHATH TMO/yYeHHble 3HAHWS Ha TMPAKTUKe: aHa/lM3UpOBaTh peasibHbIe
CUTyaLMu U NIPUMEHSITh W3y4YeHHbIe TMOHATHS B MPOLiecce MOUCKa pelleHus
MaTeMaTHuecKd c(hOpMYITMPOBAHHOM MpoOieMbl, MO/IeTUPOBATh peasbHbIe
CUTyal[ud Ha f3blKeé TeOMeTpPUM, WCC/Ae/l0BaThb MOCTPOEHHble MOJEIN C
WCTIO/Ib30BaHHEM TreOMeTpUUeCKUX TIOHSITUNA U TeopeM, arrapara aare0psl,
peliaTb ~ MpakTUYeCKWe  3alaud,  CBs3aHHble C  HaxXxOoX/eHHeM
reoMeTpUUeCKUX BeJTUUMH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg,
7

HpOBEPHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

['eomeTpust

7.1

OCHOBHBIE TIOHATUSI CTepeoMeTpud. Touka, TIpsMasi, TUIOCKOCTb, TIPOCTPAHCTBO.
[MToHsiTHE 06 aKCHOMAaTHUYeCKOM ITOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CJIe/ICTBUSI U3 HUX

7.2

B3aumHoe pacrosioykeHue MpsiMbIX B IIPOCTPaHCTBE: MepeceKaroluecs, napasienbHble
Y CKpelluBawllyecss nmpsiMble. [lapannenbHOCTb TMpSIMBIX W IIJIOCKOCTEM B
MIPOCTPAHCTBe: TMapajjie/bHble TpsMble B TPOCTPAHCTBe, MapaieNbHOCTh TPEX
NpSIMBIX, TapasyieflbHOCTh TPSIMOM U TUIOCKOCTU. YTJ/bIC COHAarpaB/eHHbIMU
CTOPOHaMH, yroJl MeXXAy MpsSIMBIMU B TpocTpaHcTBe. [lapanienbHOCTh TIJIOCKOCTe:
rapajiyiefibHble TIJIOCKOCTH, CBOMCTBa Tapa/iieflbHbIX TUIOCKocTel. Ilpocreiiiiive
MPOCTPAaHCTBEeHHbIe (UTYpbl HA TIIJIOCKOCTH: TeTpasjp, KyO, TMapasuiesnenures,
MOCTPOEHHEe CeueHnr

7.3

[TeprieHAWKY/ISAPHOCTh TIPSIMOM W TUIOCKOCTH: TepIIeHAUKY/spHble TpsiMble B
TIPOCTPAHCTBe, TIPsSIMble Mapasiie/ibHble U TiepreHAUKYIsIpHble K MJI0OCKOCTH, TTPU3HAK
TNeprieHJUKYISPHOCTH MPSIMOM U TJIOCKOCTH, Teopema O TPSIMOM TepreHAUKY/IsIpPHON
TUIOCKOCTH. YTJIbl B TIPOCTPAHCTBE: YTo/l MeX/Ay TPSIMOM U TVIOCKOCThIO, ABYTPaHHbIN
yTOJ1, TMHENHBIN yroJ JBYrpaHHOrO yriia. [leprieHAUKy/IsSp U HAaK/IOHHbBIE: PACCTOSTHHE
OT TOUKH [I0 TVIOCKOCTH, PACCTOSTHUE OT TIPSIMOM /10 TIJIOCKOCTH, TIPOEKIHsI GUTyphI Ha
M10CKOCTh. [lepreHANKY/ISIPHOCTh TJIOCKOCTeM: MpH3HAK MepreHAUKY/ISIPHOCTU JBYX
riockocTeii. TeopeMa o TPEX TeprieHAUKY/Ispax

7.4

[ToHsiTMe MHOTrOrpaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTDaHHMWKA, BBIMYK/ble U
HEBBIMyK/Ible MHOTOIDaHHUKW, pa3BEépTKa MHOrorpaHHukKa. IIpu3ma: n-yrosbHas
NpY3Ma, TPaHU W OCHOBAaHUs TIPU3MBI, TpsiMasi M HAKJIOHHas TPU3MbI, OOKOBasi M
T0JIHasi TOBEPXHOCTh NpU3Mbl. [laparienenurie/, IpSIMOYTO/IbHBIN Mapasienenumnes u
ero cpoictBa. [lupamuja: n-yrosibHasi TMpaMuja, FPaHW W OCHOBaHUe MUPaMU/BbI,
OoKOBasi ¥ TIO/Hasi TIOBEPXHOCTh TMHMPAMU/Ibl, TPaBW/IbHAsi W yCeuéHHas TMHpamMHja.
OneMeHTbl TpU3Mbl U TMpaMubl. [IpaBU/bHbIe MHOTOTPAaHHUKHU: TIOHSITHE
MPaBWIbHOTO MHOTOTDaHHMKA, TIpaBW/IbHAs TIpU3Ma U TMpaBWIbHas MHUpaMUA,
TpaBW/IbHAs TPEYToJibHAs TMpaMK/ia U TIPaBU/IbHBINA TeTpas3zp, Ky0. IlpeacraBieHue o
MpaBWIbHBIX MHOIOTPaHHMKAX: OKTas’/Ap, MAoJeKasap U ukocasapyrve CeueHus
TIpU3MBbI U ITUPaMU/IbI

7.5

CumMeTpUsi B IPOCTPAHCTBE: CUMMeTPUsI OTHOCUTEIbHO TOYKH, MPSIMOM, TJIOCKOCTH.
OneMeHTbl  CMMMETPUM B  NUpaMUjax, [apasulesienunefax,  [PaBUIbHBIX
MHOTOrpaHHHUKaxX

7.6

BbrunicsieHre 37eMEHTOB MHOTOTDAaHHUKOB: péOpa, AWaroHasd, yrjbl I[liomagsb




OOKOBOI TIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH MPSIMOM MPH3MBI, TJI0IIaZb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMOY MpU3MBI. [1710111a/1b O0KOBOY TTOBEPXHOCTH U
TIOBEPXHOCTH TIPAaBW/ILHOM MUPAaMU/IbI, TeOpeMa O TUIO[AJU YCEeUEHHOU MUPaMH/IBL.
[Tonsitrie 06 06BEMe. O6BEM MUpPaMUbI, IPHU3MbI

7.7

[Togo6HBIe Tena B mpocTpaHCcTBe. COOTHOILEHUS MEXIY TUIOL[AISMU TTOBEPXHOCTEH,
00BEMaMM TTOA0OHBIX Tes

11 KJIACC

Kop
6

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

I'eomeTpust

6.1

LumuHApUUecKasi MOBEPXHOCTb, 00pa3yrolye [WIUHPUUECKOH MOBEPXHOCTH, OCh
L[WIMHAPHUYECKON TIOBEPXHOCTH. LIW/IMHAP: OCHOBaHWS W OOKOBasi TOBEPXHOCTb,
obpa3ytoriiast ¥ 0Ch, TI/IOIIA/Ib OOKOBOM U ITOTHOM MTOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yrolirie KOHMUeCKOH TTOBEPXHOCTH, OCh M BEepIIIMHA
KOHUYeCKOW TMoBepXHOCTU. KOHyC: OCHOBaHMe W BepIlMHA, OOpasymolas U OCh,
rionjaib OOKOBOM W TIOJIHOW TIOBEPXHOCTH. YCEeUuéHHBbIA KOHYC: oOpasyrolie u
BbICOTA, OCHOBaHHUsI U OOKOBast TOBEPXHOCTh

6.3

Cdepa u 1map: LeHTp, pauyc, AUameTp, TUIOLIAb TOBEPXHOCTH Cdephl. B3anmMHoe
pacrionoykeHre chepbl M TUIOCKOCTH, KacaTeslbHas TUIOCKOCTb K cdepe, TUIOMIAZb

cdepsl

6.4

N306pa>keHre Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LM/IMH/IPA ¥ KOHYyCa

6.5

KombuHaimu Tes BpalljeHusi U MHOTOTPaHHUKOB. MHOTOTrPaHHUK, OMTUCAHHBINA 0KOJIO
cdepsl, cepa, BMCaHHas B MHOTOT'PaHHUK, WX TeJI0 BpaLLeHUs

6.6

[Tonsitie 06 06BbEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesi. Teopema 06 06BnéEMe
MPSIMOYTOJILHOTO Tapasuiesienuriesia u cyieIcTBUs u3 Heé. OO0BEM LIMIMH/PA, KOHYCA.
OO6BéM 1m1apa ¥ Tionaab chepbl

6.7

[Tomo6HbIe Tesa B ipocTpaHcTBe. COOTHOIIEHHS] MeXKY TJIOIIaZsIMU TIOBEPXHOCTEH,
00BbEMaMU MOI0OHBIX TesT

6.8

Ceuenusi 1WIMH/pA (MapaiiesibHO W TePHeHUKY/ISPHO OCH), CedyeHUs KOHyca
(mapasuieslbHOe OCHOBaHMIO U TIPOXO/slliee Yepe3 BeplIMHY), CeueHUs 11apa

6.9

BekTop Ha miockocTM U B mpocrpaHcTBe. Cjio)keHHMe U BbIUWTAaHUE BEKTOPOB.
YMHOXeHue BeKTOpa Ha 4uc/I0. Pa3jiokeHue BeKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTOopaMm. [IpaBusio napannenenuneza. Pemenuve 3aza4, CBSI3aHHBIX C IIPUMEHEHEM
TpaBUJI JEUCTBUM C BEKTOPaMU

6.10

[IpsiMmoyrosbHasi cUCTeMa KOOpPAMHAT B MpoCTpaHCTBe. KoopauHaTel BeKTOpa.
[Mpocreiiiivie 3amaud B KOOpAMHATax. YTOM Mex[y BeKropamu. CkassipHoe
Npou3Be/ieHre BeKTOPOB. BblunciieHWe yrjioB MeXAy MNPSIMbBIMA U IIJIOCKOCTSMMU.
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

Kop IIpoBepsieMblie TPeOOBaHKA K NMPeAMETHBIM pe3y/IbTaTaM 0CBOEHHSI
NPOBEPsAEMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpPaMMbI CPeJHEro 00Iero
Tpe0oBaHUsA oOpa3oBaHust

BrazeHvie MeToaMy [IOKa3aTe/bCTB, aJrOpUTMaMM pellleHds 3ajay;
yMeHue ¢OpPMYIMpPOBaTh W OIEpUPOBaTh TIOHSATUSMU: OMpefesieHue,
aKCHOMa, TeopeMa, CJIeICTBHe, CBOWCTBO, TPH3HAK, [[0KAa3aTeIbCTBO,
pPaBHOCH/TbHBIE (DOPMYJ/IMPOBKH; MPUMEHSTh UX; YMeHHe (POpPMYTUPOBaTh
obpaTHOe ¥ TIPOTHBOTIONIOXKHOE YTBEP)KJeHWe, TPUBOAUTb TMPUMephbl U
KOHTPIIPUMEPHI, HCTOJb30BaTh MeTOJ, MaTeMaTUueCKOW WHAYKIUY;
TIPOBO/IUTH JIOKa3aTe/ibHbIe PacCy>KJeHUs TIPU PellleHnH 3a/jau, OlleHWBaTh
1 JIOTUUECKYI0  TPABWILHOCTh  PacCyXK/IeHWM; yMeHHWe OIepupoBaTh
TIOHSTUSIMU: MHO’KeCTBO, TIOJMHOKECTBO, OTepalid HaJi MHOXKeCTBaMH;
yMeHHEe  UCIO/Ib30BaTh  TEOPEeTHKO-MHOXKECTBEHHBbIM  armapaT — JJist
OTMCaHUsI peasbHBIX MPOLIECCOB U sIBJIEHUH U TIPU pellleHnd 3ajay, B TOM
YKC/ie U3 JPYTrUux yueOHBIX MpeMeTOB; YMeHUe ONepyupoBaTh TOHSATHSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha TVIOCKOCTU; YMeHHe 3a/jaBaTh
Y OIHUCHIBaTh TPadbl pa3TUUHBIMU CIOCOOaMU; UCIOJIB30BaTh rpadbl MpU

peleHnH 3a/1a4

YMeHue orepupoBaTh MOHATUSMH: HaTypa/JbHOE UHUC/IO, LieJioe UUCIo,
CTereHb C LieJbIM T0Ka3aTesleM, KOpeHb HaTypasbHOM CTeeHH, CTeleHb C
paLMOHabHBIM [10Ka3aTesieM, CTelleHb C [elCTBUTE/bHBIM T0Ka3aTeseM,
jgorapudM uHMcIa, CUHYC, KOCMHYC U TaHTeHC TPOU3BOJBHOTO UHMCIIA,
OCTaTOK I10 MOJYJ/II0, palLMOHa/JbHOe YWC/IO, UppalMOHalbHOE YHCIIO,
MHO)KeCTBa HATypa/ibHbIX, L|e/bIX, PpaljMOHA/bHBIX, [EeHCTBUTE/BbHBIX
2 yricesl; yMeHHe WCI0/Ib30BaTh MPHU3HAKK /1eTMMOCTH, HauMeHbIINH 0011
JleTenb W HavMeHbllee oOIiee KparHoe, anroputM EBkmupa mipu
pellleHnH 3a/ja4; 3HAKOMCTBO C Pa3/IMUHbIMU MMO3ULIMOHHBIMU CHUCTEMaMH
CUMCJIEHHS]; YMeHHe BBITIONHATh BHIUMC/IEHe 3HaUeHHH 1 IpeoOpa3oBaHust
BBIDAKEHUH CO CTereHsIMM U Jiorapudmamu, TnpeoOpa3oBaHus JpoOHO-

palMOHaNbHbIX ~ BbID&KEHWM;  yMeHUe  ONepupoBaTh  IOHSITUSIMU:

TI0C/IeI0BATeIbHOCTh, apuMeTHUecKasi TPOTPeccHsi, TreoMeTpudecKast




nporpeccusi, OeckoHeuHO YyObIBarollas TreoMeTpUuecKasi IpOrpeccus;
yMeHHe 3a/aBaTh II0C/IeZlOBATe/IbHOCTM, B TOM 4YMC/Ie C TIOMOILBIO
pPeKyppeHTHBIX (POpMYJI; YMeHHe ONeprpoBaTh MOHATUSIMMU: KOMIUIEKCHOe
YUC/IO0, CONPSDKEHHBbIe KOMIUIEKCHBIE 4YKMC/Ia, MOZAY/Ib U apryMeHT
KOMIJIEKCHOTO ~ 4Mc/Ja, (opMa  3anuMcud  KOMILUIEKCHBIX  UMCes
(reomeTpuueckasi, TpPUrOHOMeTpUYecKas U anrebpavyeckasi); yMeTb
NPOM3BOUThL apuMeThUeckue [eHCTBUS C KOMIUIEKCHBIMU UHC/IaMHy;
TIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMIIEKCHBIX UYHMCel; OllepUpoBaTh
MOHATUAMU:  MaTpumia 2X2 u  3X3, oOIpejenuTe/lb  MaTpPHULIb,

reoMeTpUYeCKUM CMBIC/T OTIpeieTUTe/Ist

YMeHHe ornepupoBaTh MOHATUSAMM: PpallMOHa/bHbIe, UppaLMOHa/IbHBbIE,
1oKa3aTe/bHble, CTelleHHble, JIOrapumMuueckue, TPUTOHOMETpUUECKUe
ypaBHEHHSI W HepaBeHCTBA, WX CUCTEMBl; yMeHHe OIlepUpOBaTh
TIOHATUSIMU: TOXKZECTBO, TOXKJEeCTBEeHHOe IpeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHCTeMa YpaBHEHHWH U HepaBeHCTB, PAaBHOCU/IBHOCThb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHu,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO pa3/MYHBIX IPUEMOB; pellaTh
ypaBHEHHsl, HepaBeHCTBA U CHUCTeMbl C [lapamMeTpoM; IPUMEHSThb
ypaBHEeHUsl, HepaBeHCTBAa, UX CUCTeMbl [/ pelleHus] MaTeMaTH4eCKUX

3a/lay ¥ 3a/1a4 U3 pa3uyHbIX 00/1acTell HAyKH 1 peabHOM KU3HA

YMeHUe oOrnepupoBaTh TOHATHUSAMHU: (DYHKUUS, UETHOCTh (YHKIUH,
MepUOJUYHOCT (DYHKIMM, OTPAaHWYeHHOCTb (YHKIMM, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (YHKI[UHM, HauOoblllee W HavMEHbIIee 3HAUeHUs
GYHKI[MM Ha TIPOMEXXYTKe, HerpepbiBHasi (QYHKIUs, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi ¥ BTOpasi MPOW3BOAHAST (DYHKIMU, T€OMEeTPUUECKUN U
busnueckuii CMBICT TMPOW3BOAHOM, MepBooOpa3Hasi, OmpeAeIEHHbIHN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaguka (YHKLWH; yMeHHe
BBIUKC/ISITH ~ MPOU3BOJIHbIE  CYMMbI, TIPOM3BeJleHUs, YaCTHOTO U
KOMITO3ULIUM (PYHKI[MH, HaXOAUTh ypaBHEHWe KacaTelbHOM K rpaduKy
GyHKIMY, yMeHWe HaXOJUTb TIPOW3BOJHBIE 3/IeMEHTApHBIX (QYHKIIHIA;
yMeHUe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ MCC/IefioBaHUs (DYHKLWH,
HaXO[WUTh Haubosblle W HauMeHblIMe 3HaueHus (YHKIWA; CTPOUTH
rpadvKi MHOTOYIEHOB C HCIOJb30BaHWEM arrapara MaTeMaTUuecKoro
aHa/iM3a; TIPUMEHSITb TPOW3BOAHYIO Il HAXOXKJEHWs HaWIyydlliero
pellieHUsi B TIPUK/IQHBIX, B TOM UHC/Ie COI[HA/bHO-9KOHOMUUYECKUX U

bu3nUecKrx 3ajjauax; HaXOAMTh TUIOMIAAU U 00BEMBI (GUTYpP C MOMOIIBIO




HWHTEerpasia; IIpUBOAWTL IIpUMEPbl MAT€MATHUUECKOro MOOe/IMpPOBAHUA C

NoMolbio AuddepeHIanbHbIX YpaBHEHNUN

YMeHHe orieprpoBaTh MOHATUSAMY: TpaduK (GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMST (PYHKLMW, JWHeHHas (QYHKLUs, KBaZpaTWuHas (QyHKLUA,
pauyoHanbHas (YHKLMS, CTeneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢byHKLMM, OOpaTHbIE TPUTOHOMETpUUeCKHe (YHKLIMH, TOKa3aTe/lbHas U
sorapudmMuueckasi (PyHKI[MH; yMeHUe CTPOUTb TrpadyKu H3yUeHHBIX
¢GyHKLMIA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadwkoB  (PyHKIMH,
VICTIO/b30BaTh rpa(UKU [jis U3ydeHUs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnH 3a7lau U3 JPYTux y4yeOHBIX TpeJMeTOB U 3a/au U3 peasbHOMN
JKU3HY; BbIpaKaThb (OpMyJamMU 3aBUCUMOCTA MeXAy BelMYMHaAMU;
WCII0JIb30BaTh CBOWMCTBA U TpadvKu (PYHKUWN A/ pelleHus ypaBHeHUH,
HEepaBeHCTB M 3ajay C IapaMeTpamMu; u300pa)kaTb Ha KOOpAWHATHOM

TMJIOCKOCTH MHOXKECTBA pellleHn ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHC/Ie Ha
TIPOLIEHTHI, /I0/IM W YacTH, Ha JBIM)KeHWe, paboTy, CTOMMOCTb TOBapOB U
yCJIyT, HajloTH, 3a/layd U3 00/IaCcTU YIipaB/ieHUs JIMUHBIMUA U CeMeHHbIMU
¢brHaHCaMM); COCTaB/ISTh BbIpAaXKEHUsl, yPaBHEHUs, HepaBeHCTBA U UX
CUCTEMBbI TI0 YC/JIOBHIO 3a/laud, MCC/e[0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TIPABOMOAOOHOCT pe3y/bTaTOB; yMeHWe MO/e/IMpOBaTh
peasibHble CUTyalluM Ha $3blKe MaTeMaTHKW; COCTaB/ISIThb BbIpaKeHUS,
ypaBHEeHHSs1, HePaBeHCTBA U UX CHUCTEMBI 10 YCJIOBUIO 3a/jau, UCC/e/]0BaTh
TOCTPOEHHbIE ~ MOJIeI  C  HWCTO/b30BaHHWEM  armapaTa  anreOpsl,

HWHTEPIIPEeTUPOBATH HOJ'Iy‘-IEHHBIﬁ pe3yabTdaT

YMeHue ornepupoBaTh MOHATUAMU: CpefHee apu(mMeTHuyecKoe, MeJraHa,
HauboJsibIllee ¥ HaUMEHbIIIee 3HAUeHUs], pa3MaX, AUCIEPCHUsi, CTaHAApPTHOe
OTK/IOHEeHWe YMC/IOBOr0 Habopa; yMeHHe W3B/eKaTh, WHTEPIIPETUPOBATh
vH(OpMaLIMIo, TIpeCTaB/ieHHy 0 B TabMijaxX, Ha Adarpammax, rpadukax,
OTpa)karoll[yl0 CBOMCTBA peabHbIX MPOLIECCOB U SIBJIEHUM; TPeACTaB/ISITh
vHpOpPMALIMI0O C TIOMOIIbI0 Tabjauly W [guUarpaMM; MCC/ieloBaTh
CTaTUCTUYEeCKUe [laHHble, B TOM YHCJie C TpUMeHeHWeM TIpadryecKux
MEeTOZIOB U 37IeKTPOHHBIX CPeJICTB; rpadMuecKyd UCCaefoBaTh COBMECTHbIE

Hab/MI0IeHrst C TIOMOIIIBIO ZiarpaMM pacCerBaHus ¥ TMHEMHOW perpeccuu

YMmeHue ornepupoBaTh IOHATHUSMU: CJIydyalHBId OIBIT U CJlydalHoe
CoObITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; yMeHHWe BBIYUCTATH

BEPOSTHOCTb C HCIOJIb30BaHUWEM rpaduuecKux METOJ0B; TPUMEHSTh




(dbopMysibl CNO)KeHUsT W YMHO)KeHHUsI BepOosSITHOCTel, (popMysy TIOJIHOM
BepOSITHOCTH, Gopmyny bepHysmi, kKoMOuHAaTOpHBIE GaKThI U (POPMYJIBI;
OLIeHMBaTh BEPOSITHOCTH peallbHbIX COOBITHH; yMeHHe OIepupoBaTh
MOHATUSIMM: ~ CJlyuaiiHas BeJIMUMHA, pacrpeesieHre BepOSITHOCTEH,
MaTeMaTHueCcKoe O)KH/laHWe, [WCIepCUsi W CTaHAAapTHOe OTK/IOHEeHHe
CAyyaliHOM  BeMWUMHBL, (QYHKIMU  pacripefie/ieHdss U TJIOTHOCTH
pPaBHOMEPHOTr0, TI0Ka3aTeJIbHOT0 U HOPMaJIbHOTO pacrpefie/ieHui; yMeHue
WCTI0/Tb30BaTh CBOMCTBA M3YUeHHBIX pacripe/ie/ieHdi /I/isi pellieHus 3a/ay;
3HAKOMCTBO C TIOHSATUSIMM: 3aKOH OOJIBIIIMX YMCeN, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TpOsIBJIeHUs 3aKOHa
OOMBIIMX YKMCel B TPHUPOJHBIX W OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepupoBaTh TMOHATUSIMU: COUYeTaHUe, TepecTaHOBKa, UMC/IO COYeTaHHUH,
YKC/I0  TIepecTaHoBOK; OwHoOM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe (haKThl U PACCY>KIEHUs [ PellleHus 3a7iau; OLleHUBaTh
BEPOSITHOCTH PeasTbHbIX COOBITUM; COCTABJISTh BEPOSITHOCTHYIO MOJe/Ib U

VHTEpIIpeTUPOBaTh MOy4YeHHbIN pe3ybTar

YMeHHe omepupoBaTh TOHSATUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA YyTJia, TJIOCKUN yroJi, JBYrPaHHbIN
yroJi, TPEXTPaHHbIA yroJ, CKpeluBaroliecs npsMble, rapasielbHOCTb U
MepreHAUKYASIPHOCTb TIPSIMBIX U TUIOCKOCTEW, Yroal MeXKJy TMpsSIMbIMH,
yrojl Mexzay TpsSMOM U IIJIOCKOCTBIO, YroJl MeXJy I[JIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, PacCTOSIHUE MEXy IPSIMbIMHU,
pacCTosiHUe MeXKJy TIJIOCKOCTSIMH; YMeHHe MCII0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PaKTbl M TeOpeMbl MJIAaHUMETPHHU; YMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKPY)KAlOIIero MHPA; CTPOUTh MaTeMaTHUecKhe
MOZleIM C TIOMOLIbIO TeOMeTPUYeCKUX TOHATHM W BeJWYMH, pellaTh

CBsI3dHHbI€ C HUMHU IMPAKTUYECKHE 3aaUr
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YMeHue OrepupoBaTh TIOHATHUSAMM: TUION[AAb (DUTYPBI, 00BbEM (UTYDHI,
MHOTOTPaHHUK, TPAaBUIbHBI MHOTOTDAaHHUWK, CeYeHWe MHOTOTPAaHHHKA,
Ky0, mTapasienenuriesi, TIpYU3Ma, NUpPaMuja, GUTypa W TOBEPXHOCTb
BpallleHusl, LWIUHAP, KOHYC, Iap, cdepa, miomaab cdepsl, IJI0LLIA/b
TOBEPXHOCTH TIMPaMU/IbI, TIPU3MbI, KOHyCa, LWIWHApa, 00bEM Kyba,
TIPSIMOYTO/IbHOTO  TIapasijiesieniumesia, MUPAMU/IbI, TIPU3MBbI, LIWJIUH/PA,
KOHYycCa, I1apa, pa3BépPTKa TMOBEPXHOCTH, CeueHHWs] KOHyca W LIWIMHJPA,
rapasuie/ibHble OCH  WIM OCHOBAaHHIO, CeueHWe IIapa, IUIOCKOCTh,

Kacamouiasicss  cdepbl, LWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHMKa, M300pa)kaTb MHOTOrpaHHUKH, (UTYpbl W TIOBEDPXHOCTH
BpallleHHs1, UX CeUeHHs], B TOM UMCJie C TIOMOILbIO 37IeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSTb CBOMCTBA TeOMeTPUUYEeCKUX (UTryp, CaMOCTOSITEIbHO
dbopMynrMpoBaTh orpefesieHus: u3yuaembix (Uryp, BbIBUTaTh TUIIOTE3bI O
CBOWCTBaX W TpPU3HAKAX TeOMETPUUECKUX (Uryp, oOOCHOBBIBATH WM
OrpoBepraTb HX; yMeHUe TMPOBOJUThH KiaccMUKalMi @Uryp 1o
Pa3/IMUYHbIM TPHU3HAKaM, BBITIOJHATE HEOOXOAUMBIE [IOTIO/IHUTE/TbHbIE

MOCTPOEeHUs
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YMeHHe OrepupoBaThb TOHATHSMHU: JBWKEHHE B  TIPOCTPAHCTBE,
Triapasiie/lbHbIl TePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBe,
TOBOPOT, MpeoOpa3oBaHWe MoA00usA, T10A00HBIe (UTYPBI; yMeHHe
pacro3HaBaTh paBHble W TOZ00HBIE (PUIYPLI, B TOM UHUC/Je B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKHE OTHOIIIEHHS TIPU
PEeIIeHUM 3a7lay; HAXO[JUTb TeOMEeTPUYECKWe BeJWYMHbI ([JIMHA, YTOJI,
TIoIazb, 00BEM) TIPH PeIIeHUH 3a/lau U3 JPYTUX yu4eOHbIX TIPeMETOB U
U3 peaibHON >KW3HW; YMEHHWE BBbIUHC/IATH T€OMETPUUECKHE BETAUMHBI
(onuHa, yros, IUIOUIA[b, OOBEM, TUIONIA[b TOBEPXHOCTH), WCIO/b3Ys
v3yueHHble (OPMY/bI U METO[bl, B TOM YHCJIE: TJIOMIaib TTOBEPXHOCTH
NIMPaMU/Ibl, TIPU3MBI, KOHYCQ, LWIMHZpPA, TJIOUb CPepbl; 00bEM Ky0a,
NIPSIMOYTOJIBHOTO ~ TTapa/ule/ienvIie/ia, TMPAMUZbBI, TIPU3MBbI, LWIMH/PA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOLIeHHe 00bEMOB TIOZ0OHBIX (pUryp
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YMeHue onepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAsi CHCTeMa KOOpZMHAT,
BEKTOp, KOODJWHATbl TOYKH, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UHMCJ/IO, pa3/ioKeHWe BeKTopa To 0aswucy,
CKa/isipHOe TIpOM3Be/leHre, BeKTOPHOe [IpOM3BeJileHHe, Yrojl Mexzay
BEKTOPDaM{; YMeHHe MCIO/b30BaThb BEKTODHBIA W KOOPAWHATHBIA METO[,

JUIs1 pellieHrsl TeOMeTPUUeCKHX 3a/iau U 3a/jau APYruxX yueOHbIX MpeiMeToB

13

YMeHHe BbIOMPATh MOAXOASIINN MeTO/ /I/Is1 PellleHus 3a/lauu; TTOHNMaHKe
3HAUMMOCTH MaTeMaTHKH B W3yUE€HWM TPUPOJHBIX W OOIeCTBEHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHHe pacro3HaBaThb IIPOsSIBJieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MPUBOAUTh NMPUMepbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCKON HayKu




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA

EI'3 110 MATEMATHUKE
Kop IIpoBepsieMblii 3/71eMeHT CO/lep)KaHUA
1 Yucna v BbIYMC/IeHUS
1.1 HarypasnbHble v Liesible ynca. [Tpu3Haku 1e/IMMOCTH Lje/bIX Yuces
19 ParmionanbHble yncna. OOBIKHOBEHHBbIE U /IeCITUYHBIE APOOH, TIPOLIEHTHI,
' OeckoHeuHbIe TIepHoinUecKre Apobu
13 ApudpmeTrueckuit KOpeHb HaTypaJIbHON CTeIleHH!. HeiicTBus C
' apu@meTHUeCKMMH KOPHSIMU HaTypasbHOMN CTereH!
14 Crenenb C UenbIM MokasareneM. CTeneHb C paljMOHa/JbHBIM II0OKa3aTeseM.
' CBoMCTBa CTereHn
L5 CHHyC, KOCMHYC M TaHIe€HC UHC/JI0BOTO apryMmeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa
1.6 Jlorapudm uucna. lecaTiuHble U HaTypasbHble JI0raprudMbl
[eiicTBUTeNbHBIE unC/ia. ApU(MeTHUecKude oOrepaluud C JeilCTBUTe/TbHbIMU
1.7 uyncsamMu. [IpuOMKEHHBIE BBIUMC/IEHWs, TIpaBUIa OKDYTJIeHHUs, MPHUKUAKA U
OLIeHKA pe3yJibTaTa BbIUMC/IeHUH
1.8 [Tpeobpa3oBaHe BeIpAKEHUH
1.9 KowmruiekcHble uncia
2 YpaBHeHVsl U HepaBeHCTBa
2.1 Llesbie 1 IpOOHO-pAL[OHATBHBIE YDABHEHHUS
2.2 VppanoHabHble ypaBHeHUs!
2.3 TpuroHomeTpryeckue ypaBHeHUs
2.4 [TokasaresnbHble U jiorapupMrUyecKrie ypaBHeHusI
2.5 Llesbie 1 APOOHO-pAL[MOHATBHBIE HEPABEHCTBA
2.6 MppaijoHanbHble HepaBeHCTBa
2.7 [TokasarenbHble U IorapuPpMUUeCcKrie HepaBeHCTBa
2.8 TpuroHoMmeTpruuecKrie HepaBeHCTBa
2.9 CucTeMbl U COBOKYTHOCTU YpaBHEHHI Y HePaBeHCTB
2.10 YpaBHeHUs1, HepaBeHCTBa M CUCTEMBI C TapamMmeTpaMu
2.11 Martpuija CUCTeMBbI JIMHEMHBIX YpaBHeHUU. Orpesie/uTesb MaTpULIbI




OyHKLIMY U TpaduKu

®dyHKWMsA, crioco0bl 3afanust GyHKIMK. ['paduk dyHKUMH. B3aumHo obpaTHbIe

> ¢yHkimy. YétHele 1 HeuéTHble QyHKIMU. [lepruoguueckre pyHKLIN
OO6sacTh oripefie/ieHMsT U MHOXXeCTBO 3HaueHWd GyHKuyMd. Hymu dyHKOuM.
3.2 [TpomMeXyTKM 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKLIMH.
' MakcumyMbl 1 MUHUMYMbI QyHKOMM. HambGosblllee ¥ HaviMeHblllee 3HaueHHe
(YHKLIMY Ha TIPOMEXKYTKe
33 CreneHHasi (YHKUUMS C HaTypajbHbIM M LieJibIM IokKa3aTeneM. E€ cBolicTBa U
' rpaduk. CoiicTBa U rpadvK KOPHSI N-0U CTereHu
3.4 TpuroHnomeTrpuueckre GyHKIMU, UX CBOWMCTBA U rpaduKu
3.5 [TokasarenbHas u oraprudmMudeckas (GyHKLUH, UX CBOMCTBA U rPaUKU
36 Touku paspbiBa. AcUMOTOTHI rpapukoB ¢yHKIUM. CBOMCTBA (YHKLMM,
' HerpepbIBHLIX Ha OTpe3Ke
3.7 [TocsieoBaTeIbHOCTH, CITIOCOOBI 3a/IaHUs TTOC/Ie0BATEeTbHOCTEH
38 ApudmeTrnueckass M reoMeTpuyeckass nporpeccuu. @Popmyna  CI0XKHBIX
' TIPOLIEHTOB
4 Hauasia MmaTemaTrueckoro aHanusa
4.1 [Tpou3BogHast pyHKIMU. [Ipor3BOjHBIE 371eMeHTapHbIX (PYHKLWN
[TpuMeHeHHe TIPOM3BOJHOW K MCC/AEeJOBaHMIO (DYHKI[MII Ha MOHOTOHHOCTb M
4.2 9KCTpeMyMbl. HaxoyzeHue Hanbo/bIero U HaMMeHbIIeTo 3HaueHust (yHKLAN
Ha OTpe3Ke
4.3 [TepBooOpa3Hast. iuTerpan
5 MHoXecTBa 1 JIOTMKa
5.1 MHo>keCTBO, Oonepaluy HaJ, MHOKeCcTBaMu. /Juarpammel Duiepa — BenHa
5.2 Jlorvka
6 BeposiTHOCTb 1 CTaTUCTHKA
6.1 OrmucarenbHasi CTaTUCTHKA
6.2 BeposTHoCTb
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 Purypel Ha IIJIOCKOCTH
7.2 [IpsimMbIe U MIJIOCKOCTHU B IIPOCTPaHCTBE
7.3 MHororpaHHUKu




7.4

Tesla ¥ TOBEPXHOCTH BpallleHuUs

7.5

KOOP,E[I/IHHTLI " BEKTOPLI




