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INOACHHUTEJ/IbHAA 3AIIMCKA

[eomeTpus sBJjsieTCd OAHUM U3 6A30BbIX KYPCOB Ha YPOBHE CpeJHEr0 0O6IIero
06pa3oBaHHUsl, TaK KaK o6ecleyruBaeT BO3MOXHOCTb HM3y4YE€HUs AUCLUIJIUH
€CTeCTBEHHO-HAayYHOM HamNpaBJe€HHOCTH M MNpeAMETOB TyMaHUTAPHOTO IMUKJIA.
[IocKoJIbKY JiOTMUYEeCKOe MblllJieHue, GopMUpyeMoe NpPU U3YYEeHHUH OO0y4arolUUMUCS
NOHSAATUUHBIX OCHOB T€OMETPUH, MIPU JI0KA3aTEJbCTBE TEOPEM M IOCTPOEHUH LIENTOYKHU
JIOTUYECKHUX YTBEPKAEHUHN NPHU pellleHUH reoMeTPUUYECKUX 3a/1a4, yMEHUE BblBUTATh
M OmNpoBepraThb TUIOTE3bl HENMOCPEACTBEHHO MCIOJBb3YIOTCS NPH pelleHUH 3ajad
€CTeCTBEHHO-HAy4YHOrO0 [IMKJIa, B YaCTHOCTU PU3UYECKUX 3aaY.

[lenb ocBOeHHS MpOrpaMMbl y4yeOGHOro Kypca «['eoMeTpusi» Ha YrJyO0JEHHOM
YPOBHE — pa3BUTHE HWHJAMBUAYaAJbHbIX CIOCOOHOCTENW OOyYAMOUUXCS NMPH HU3YYEHUU
reoMeTPHH, KaK COCTaBJSIOIEN TpeMeTHON 06J1acTh «MaTeMaTrHka U UHPOpMaTUKa»
yepe3 obecrnieyeHUe BO3MOXXHOCTH MPUOOPETEHHUS] U HUCI0JIb30BaHUs OoJiee T1yOOKUX
reoMeTpUYECKHUX 3HAHUH U JeUCTBUH, cliellUPUYHBIX TeOMEeTPUU, U HEOOXO0IUMBIX sl
yCremHoro npodeccCHoHaJbHOTO 00pa30BaHUs, CBSA3aHHOrO C MCIOJb30BaHUEM
MaTeMaTHUKH.

[IpyopuTeTHBIMU 3aZjlayaMM Kypca TeoMeTpUM Ha VYIrJay6JEHHOM YpOBHE,
pacIMPSOIIMMA U YCUIWBAIOIMMU KypC 6a30BOT0 YPOBHS, ABJISIIOTCS:

pacuiMpeHyde MpeJCcTaBAeHUs] O TeOMETPUHU KaK 4aCTU MUPOBOU KYJbTYypbl U
dbopMUpOBaHME 0CO3HAHUSI B3AUMOCBSI3U FT€OMETPUHU C OKPY KA LM MHUPOM;

dbopMHpOBaHUe TpeJCTaBJeHUs] O MPOCTPAHCTBEHHbIX GUrypax KakK o
Ba)KHEHIINX MaTeMaTUYEeCKUX MO/JIeJIsIX, O3BOJISIOIIUX ONMChIBAaTh U U3y4aTb pa3Hble
SBJIEHUSl OKpyX<awllero Mwupa, 3HaHUe [OHATUWHOrO ammnapata 0O pasjeny
«CTepeoMeTpusi» y4e6HOr0 Kypca reOMeTpUH;

dbopMHpoBaHUe YMeEHUS BJIaJleTb OCHOBHBIMM MOHATHUSIMU O NPOCTPAHCTBEHHBIX
burypax U HUX OCHOBHBIMU CBOWCTBaMH, 3HaHUe TeopeM, GOpPMYyJ U yMeHUEe HX
NpUMEHATh, YMEeHUSl [ 0Ka3blBaTb TeOpPeMbl U HAXOAUThb HECTaHJAApPTHbIE CIOCOOBI
peleHuUs 3a/1ay4;

dbopMHpOBaHUe yYMeHUs pacllo3HaBaTb Ha 4YepTeXaX, MOJessIX U B peajlbHOM
MUpe MHOTOTPAaHHUKHU U TeJla BpallleHUs], KOHCTPYUPOBATh reOMeTPHUUYECKHE MOJIEIIH;

dbopMUpOBaHME TMOHMMAHHUSI BO3MOXXHOCTHU aKCHUOMATHYECKOr0 IMOCTPOEHUs
MaTeMaTU4YeCKUX Teopui, GopMHUpOBaHME MOHUMAHUS POJM aAKCUOMATUKU MpPHU
NpOBeJleHUU pacCyKJeHUN;

dbopMHpoBaHUEe yMeHHUS BJIaZleTb MeTOJaMH [I0Ka3aTeJbCTB U aJTOPUTMOB
pellleHUs], YMEeHHUS UX NPUMEHSThb, IPOBOJAUTH JOKa3aTeJibHble pacCyKJeHHS B Xoe
pellleHUs1 CTepeoOMeTpPUYeCKHUX 3aZlady M 3aZad C MPAKTHYECKHM COJlep)KaHHUEM,
dbopMHpoBaHUe NpeJCTaBIeHUs1 0 HEOOX0JUMOCTH JI0Ka3aTeJbCTB IPpU 0O0CHOBaHUHU
MaTeMaTU4YeCKHUX YTBEPXKAEHUU M POJIM aKCUOMAaTUKU B NPOBEAEHUU [eJyKTHUBHBIX
pacCyeHNu;

pa3sBUTHE UM  COBEPLIEHCTBOBAHHWE HWHTEJ/JIEKTYaJIbHbIX W  TBOPYECKUX
CIOCOOHOCTEW O00y4yaroLUXCsl, MO3HABAaTEJbHOW aKTUBHOCTH, MCCAe0BATENbCKUX
yMeHUH, KPUTUYHOCTH MblIIJIEHUS], UHTEpPeCca K U3yYEeHUI0 TEOMETPUH;

dbopMHpoBaHUe QYHKIMOHAJbHOU TPaMOTHOCTH, peJeBaHTHOW Te€OMETPHUU:
yMeHUs1 pacno3HaBaThb MPOSIBJIEHUS TEOMETPUYECKUX TMOHSATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX >KU3HEHHBIX CUTyallUsX U NPU HU3YYEHUU [APYTUX
y4eOHbIX  MNpeJMEeTOB, NpPOSIBJAEHHUS  3aBUCHMOCTEH M  3aKOHOMEPHOCTEH,
MOJleJIMPOBaHUSI peasibHbIX CUTyallui, UCCAelOBaHUSI MOCTPOEHHBIX MO/IEJEH,
MHTEpIpeTaLUH 0Jy4YeHHbIX pe3yJIbTaTOB.



OCHOBHBIMHU cOJiep:KaTeJIbHBIMU JIMHUAMU y4ebHOro Kypca «['eometpusa» B 10-
11 knaccax aBasAwTcA: «IIpsgMble M MJIOCKOCTA B NPOCTPAHCTBe», «MHOTOTpaHHUKUY,
«Tena BpaleHusa», «BeKToppl M KOOpAMHATHI B MPOCTPAHCTBE», «/IBUXKEHUA B
IPOCTPAHCTBE.

CoopmynnpoBanHoe Bo @PI'OC COO TpebGoBaHHE «yMeTb ONEPUPOBATH
HNOHATUSAMU», peJleBaHTHbIMU TeOMeTPUU Ha YIry6JEHHOM ypoBHe 00yyeHusa B 10-11
KJaccaX, OTHOCUTCA KO BCeEM COJiep>KaTeJIbHbIM JIMHUAM y4eOHOro Kypca, a
dbopMUpOBaHUe JTOTUYECKUX YMEHUN paclpe/iesisieTCsl He TOJIbKO 10 COJep>KaTeIbHbIM
JIUHUSIM, HO M 10 rojaM ob6ydeHus. Cozep:kaHHe 06pa30BaHUS, COOTBETCTBYMOILee
npeJMeTHbIM pe3yabTaTaM ocBoeHUss @esepasbHOM paboyed HpoOrpaMMbl,
pacnpezie/léHHbIM 0 roJlaM 00y4eHUs], CTPYKTypHUPOBAHO TaKUM 06pa3oM, YTOObI KO
BCEM OCHOBHbIM, NPUHLUMUIHAJBHBIM BOMNpocaM oOOy4awluecs o6paliajauch
HEOJHOKpPATHO. IJTO [MO03BOJIIET OpraHu30BaTb OBJIaZleHUe TeoMeTPUYeCKHMU
HNOHATUSAMU M HaBbIKaMHU I[0CJe[0BaTeJbHO M IOCTyNaTeJbHO, C COOJII0JeHUuEeM
NpUHLMNA [pPeeMCTBEHHOCTH, a HOBble 3HAaHUA BKJIKYATh B OOILLyI0 CUCTEMY
reoMeTpUYeCKUX MpeJCTaBJeHUN 00ydarolUXcs, pacluupsas U yriayossas eé, obpasys
IpPOYHble MHOXXeCTBEHHbIE CBSI3H.

[lepexo/, K U3y4yeHHUIO TeOMETPUH Ha YI1yO0JIEHHOM YPOBHE 03BOJISIET:

co3gaTh  ycaoBus  Aasa  adddepeHuuandu  oO6y4yeHHUs,  MOCTPOEHUS
WMH/UBHU/lyaJbHbIX 00pa30BaTe/bHbIX NPOrpaMM, 06ecneyuTh YriayoJ€HHOe U3ydYeHne
reoMeTpHHU KaK COCTaBJALIENd yUeOHOro npefMeTa «MaTeMaTHKay;

HOATOTOBUTb 00YYaKIIUXCA K NPOJO/KEHUIO U3YYeHUs] MaTeMaTUKU C yYETOM
BbIOOpa Oyayiled mnpodeccuu, obecreyrBas MNPEEMCTBEHHOCTb MeXJy OOLUM U
npodeccuoHaJbHbIM 060pa30BaHUEM.

Ha usyuyenue yye6Horo kypca «I'eomeTpusi» Ha yriay6/1EHHOM yPOBHE OTBOJUTCSA
204 yaca: B 10 ksacce - 102 yaca (3 yaca B Heziesiro), B 11 kiacce — 102 yaca (3 yaca B
HeJlesio).



COAEPKAHUE OBYYEHUA
10 KJIACC

IIpsAMBIe ¥ IVIOCKOCTH B IPOCTPaHCTBE

OcHOBHBIE IOHATHUA cTepeoMeTpUH. To4yka, npsAMas, MJIOCKOCTb, IPOCTPAHCTBO.
[IoHATHE 06 aKCMOMATHU4YEeCKOM MOCTPOEHUU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPHUHU
Y CJIe[ICTBUA U3 HUX.

B3anMHoe pacroJsio)keHue IMpsAMbIX B IPOCTPAHCTBe: IllepeceKarwluecs,
napaJijieJibHble U CKpelluBawlnuecsa npaMble. [[pysHakd CKpelUBaKIIUXCA NPAMBIX.
[lapasisieIbHOCTb NMPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NapaJljiesibHble NpsAMble B
IPOCTPAHCTBe, Napa/lJIeJIbHOCTb TPEX MPSAMBIX, [1apaJIeJIbHOCTb IPSAMOU U IIJIOCKOCTH.
[lapansiesibHOe M LeHTpa/bHOE NMPOEKTUPOBaHUe, UM300pakeHHe ¢uryp. OCHOBHbIE
CBOWCTBA MapaJ/ljieJIbHOTO MpOeKTUpoBaHUA. U306paxkeHne Guryp B napasijielbHOU
NpPOEKIMU. YTJbl C COHAlNpaBJeHHbIMHM CTOPOHAMHM, YroJ MeXZAy IHIpsIMBIMU B
npoctpaHcTBe. [lapassesbHOCTh IJIOCKOCTEM: NapaJiie/ibHble IJIOCKOCTH, CBOMCTBA
napaJijieJibHbIX IJIOCKoCTel. [IpocTeliline NpoCTpaHCTBEHHblE GUIYpPhI HA MJIOCKOCTH:
TeTpaszp, Napajiesenunes, IoCTPOeHHEe CeYeHUH.

[lepneHAUKYJIAAPHOCTD NPAMOW M IJIOCKOCTU: NEpPHEeHJUKYJSpHble IpsMble B
IPOCTPAHCTBe, psAMble NapaJ/ljie/ibHble U NeplneHJUKYJISAPHbIe K IIJIOCKOCTH, IPU3HAK
NepHeHJUKYJIAPHOCTH NPAMOMN U IJIOCKOCTH, TeopeMa O NPSAMOU NepHeHJUKYIAPHOU
IJIOCKOCTU. OpTOroHa/bHOe TMpOeKTUpoBaHHe. [lepneHAUKY/IAp W HAKJIOHHBIE:
paccTossHUE OT TOYKHU [0 NJIOCKOCTH, paCCTOSHUE OT NPSAAMOM 0 IJIOCKOCTH, IPOEKI U
burypsbl Ha IIJIOCKOCTb. [lepnenuKyIIpHOCTD IIJIOCKOCTEN: NpU3HAK
NepHeHUKYJIAPHOCTH ABYX IJIOCKOCTEeN. TeopeMa 0 TpéX nepneHuKyIgpax.

Yrabl B IPOCTPAHCTBE: yroJ MeXAy NPsAMOU U IJIOCKOCTBIO, IBYyTPAaHHbIN yToJI,
JIMHEVMHBIU YTOJI ABYrpaHHOro yrja. TpéXxrpaHHbId U MHOrorpaHHblie yribl. CBOUCTBA
IJIOCKUX YIJIOB MHOrorpaHHoro yrja. CBOMCTBA IJIOCKUX W [JBYTPaHHBIX YIJIOB
TpPEXIpaHHOro yrJa. TeopeMbl KOCHHYCOB U CHHYCOB JiJI1 TPEXI'PAHHOrO yTJIa.

MHororpaHHMKH

Busbl MHOTrOrpaHHMUKOB, pa3BépTKa MHororpaHHuka. [lpusma: n-yroJsibHas
Npy3Ma, NpsiMass U HAKJIOHHAs NpPU3Mbl, OOKOBas M MOJIHAsl MOBEPXHOCTb NMPHU3MBL.
[lapassienenunes, NpsAMOYTroJIbHBIA Mapa/ijiesieunes] U ero cBouctBa. KpaTyaunue
IyTU Ha IOBEPXHOCTU MHOTOTrpaHHUKa. Teopema duiepa. [IpocTpaHcTBeHHas TeopeMa
[ludaropa. [lupamuza: n-yrojsbHasi nMpaMu/ia, paBUJbHas U yYCeYE€HHasl NHUPaMU/bL.
CBoiicTBa pé6Gep U OOKOBBIX TIpaHel MNpaBUJbHOW mnUpaMu/bl. [IpaBUIbHbBIE
MHOTOTPAaHHUKH: I[paBWJIbHasg MpuU3Ma W T[paBUJIbHAasd MUpPaMUZa, NpaBUJIbHAsA
TpeyroJibHas NUpaMU/ia U NpaBUIbHbBIN TeTpasap, Kyo. [IpesicTaBieHre 0 NpaBUIbHBIX
MHOTOTpaHHUKAaX: OKTa3/p, AOAEKas3Ap U UKOCA3P.

BblunciieHUe 3/1eMeHTOB MHOTOTPAaHHUKOB: pé6pa, AuaroHasy, yrisl. [liomazab
OOKOBOU MOBEPXHOCTU U MOJHOM NOBEPXHOCTH NPSMOM MPU3MBI, IJIOLA/Ib OCHOBAHUH,
TeopeMa 0 60KOBOM NOBEPXHOCTH NpsAMOM npu3Msbl. [lnomasb 60KOBOM NOBEPXHOCTH U
NOBEPXHOCTH NPaBUJIbHOU NMPaMU/bl, TEOpEMA O MJIOIAAHU yCEYEHHOU MMPAMU/bI.

CuMMeTpuss B NpPOCTpPaHCTBe. JJIEMEHTbl CUMMETPHUM  INPaBUJIBHBIX
MHOTOTpaHHUKOB. CHUMMeTpUA B INPABUJbHOM MHOTOIPpaHHUKE: CUMMeTpHUA
napasiiejienunesa, CAMMeTpPUA TNpPaBUJIBHBIX MPU3M, CUMMeETpPUSA NPaBUJIBHOU
nUpaMHU/Bbl.

BeKTOpbl 1 KOOpAUHATBI B IPOCTPAHCTBE

[loHATHUA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIVIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBbl KOJIJIMHeapHble, COHalpaBJeHHble W IPOTUBOIOJIOXKHO HalpaBJ/IeHHbIe
BeKTOpbl. PaBeHCTBO BeKTOpPOB. [leWCTBUSA C BEKTOpPAMH: CJO0XKEHWEe U BbIUYMTAHHUE



BEKTOPOB, CYMMa HECKOJIbKHMX BEKTOPOB, YMHOXeHHe BeKTopa Ha 4ucyo. CBoMcTBa
C/I0KeHUs1 BeKTOpoB. CBOMCTBAa YMHOXeHHWS BeKTopa Ha 4uciao. [loHarue
KOMILJIaHapHble BeKTOpbl. [Ipu3dHaK KOMIJIAHAPHOCTU TpéX BeKTOpoB. IIpaBuio
napasienenvnesna. TeopeMa O pasJjoKeHUM BEKTOpA IO TPEM HEKOMILJIAHAPHBIM
BeKTopaM. lIpsaMoyrosibHasg cucTeMa KOOpJAMHAT B IHpocTpaHcTBe. KoopauHAThI
BeKkTOopa. CBA3b MeX/Jy KOOpJAUHATaMH BEeKTOpa U KOOpAMHATAMU TOYeK. YTOJ MexXAy
BeKTOpaMH. CKa/nsipHOe NpOU3Be/ieHHe BeKTOPOB.

11 KJIACC

Tes1a BpameHus

[loHaTna:  LUIMHApPHUYECKas  IOBEPXHOCTb, KOHMYECKasd  IOBEPXHOCTb,
cheprueckass MOBEPXHOCTb, 00pasywlye noBepxHocTel. Tesa BpallleHUs: LUJIUHAD,
KOHYC, YyCe4YEéHHbIN KOHYC, cdepa, map. BsauMHoe pacnosioxxeHue chepbl U MI0CKOCTH,
KacaTeJibHasi MJIOCKOCTb K cdepe. H300pakeHHWe Tes BpalleHUs Ha MJOCKOCTH.
Pa3BépTka nuanH/pa U KoHyca. CuMMeTpus chepsl U L1apa.

06béM. OcHOBHBIE CBOICTBA 06bEMOB TeJl. TeopeMa 06 06bEMe NPAMOYT0JbHOTO
napajuiesenvnea U ciaeicTBUs U3 Heé. OO0bEM NpPSAMOM U HAKJIOHHOW MPU3MBI,
LMJIMH/PA, TMpaMU/ibl M KOHyca. 06'bEM 11apa ¥ IapoBOr0 CErMEHTA.

KoMb6uHanuu Ten BpalleHUss M MHOTOTPAaHHMKOB. [Ipu3Ma, BhMcaHHas B
LMJIUH/P, ONMCaHHAsA OKOJIO LMJAMH/ApaA. [lepeceyeHune cdepbl U 1apa € MNJIOCKOCTHIO.
Kacanue mapa u cdepbl maockocTbio. [IoHATHE MHOrOrpaHHHUKA, OMUCAHHOTO OKOJIO
cepnl, cdhepbl, BIMCAHHON B MHOIOIPAHHHUK WJIU TeJIO BpalleHHs .

[lnomaab MOBEPXHOCTH LMJIMUHJAPA, KOHyca, MJowaZb chepbl U €€ 4yacTel.
[Togo6ue B npocTpaHcTBe. OTHOLIEHHE 00'bEMOB, IJIOLIAAeNH TOBEPXHOCTEN MO0OHBIX
¢uryp. IlpeobpaszoBaHue mnopobus, romoreTus. PelleHWe 3ajady Ha NJIOCKOCTH C
MCII0JIb30BAHUEM CTEPEOMETPUYECKHUX METO/0B.

[locTpoeHue ceyeHWH MHOIOIPAaHHUKOB WU TeJl BpallleHUs: CeYyeHHUs LUJIMHZApA
(mapasiziesibHO U epHIEeHUKYJISPHO 0CH), CeueHHs KOHyca (apaJijieibHble OCHOBAaHHUIO
U NIpOX0/sliye yepe3 BEPLIMHY), CEUeHUs 11apa, MeTO/bl IOCTPOEHUS CEUEHUI: METO/,
C/1eJl0B, METO/i BHYTPEHHEr0 NPOeKTUPOBAHHUS, METO/, IEpeH0Ca CeKYILel NJI0CKOCTH.

BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopbl B npoctpaHcTBe. Onepanuy Haj BeKTOpaMU. BeKTOopHOe yMHOXeHue
BeKTOpPOB. CBOMCTBA BEKTOPHOr0 YMHOXKeHHUA. [IpAMoyrosibHas cucremMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTopa. PasioxxeHue BekTopa no 6asucy. KoopguHaTHo-
BEKTOPHbIN MeTO/, IIPU pellleHUH reOMeTPUIECKUX 3a4ay.

JBM>KeHHUA B IPOCTPAHCTBE

/\Br>xeHHUs npocTpaHcTBa. OTo6paxeHust. JIBU>KeHUsA U paBeHCTBO ¢uryp. O61mue
CBOWCTBA [ABWXeHHWH. Bujabl [ABMKEHUMU: napasijie/ibHblA IEepeHOoC, LieHTpasibHasd
CUMMETpHUSs, 3epKasJibHas CUMMETpPHs, MOBOPOT BOKpPyr npsMoi. [Ipeob6pasoBaHus
no/06usl. [Ipsimas U chepa Jitnepa.



IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA «TEOMETPUA»
(YTJ1IYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJAHEI'O OBIIEIO OGPA30OBAHUA

JINYHOCTHBIE PE3YJ/IbTATbI

1) rpakJaHCKoe BOCIUTaHUe:

cPOPMUPOBAHHOCTb TPAXAAHCKOM MO3MLUK OOy4YaloLerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJieHAa POCCUHCKOro 00lLiecTBa, NpeACTaBJeHMe O MaTeMaTHU4YeCKUX
OCHOBaxXx  (QYHKLUMOHMPOBAHUS  pPa3JMYHbIX  CTPYKTYp, SABJEHUN, HOpoueayp
rpaXkJjIaHCKOro 06111ecTBa (BbIOOPHI, OPOCH] U APYroe), yMeHUe B3aUMOJeNCTBOBATh C
COLlMAJIbHbIMU UHCTUTYTaMU B COOTBETCTBUHU C UX QYHKLUAMHU U Ha3HAYEHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHHUE:

cPOPMUPOBAHHOCTb POCCUMCKON TpPakAAaHCKOM HJIEHTUYHOCTH, YBaXKEHUS K
NpOIIJIOMY M HACTOALIEMY POCCUMCKOW MaTeMaTHUKH, LIEeHHOCTHOe OTHOLIeHUEe K
JOCTUKEHUSAM POCCUMCKUX MaTeMaTUKOB M POCCUMCKOM MaTeMaTU4YeCKOU IIKOJIbI,
UCNO0JIb30BaHMe 3TUX [JOCTHKEHUH B [APYrUX HayKax, TeXHOJIOrusax, cdepax
9KOHOMUKHY;

3) AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHMWE /[AYXOBHBbIX L€HHOCTEH POCCUHCKOro Hapoja, CHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, 3THYECKOrO I0BeJleHHs, CBSI3aHHOTO C NpPaKTUYeCKUM
NpYMeHEeHUEM JJOCTUKEHUM HAYKU U JeATeJbHOCTbI YYEHOIO, OCO3HAaHHUE JIMYHOTO
BKJIaZla B IOCTPOEHHUE YCTOMYMBOTO OYyAyILero;

4) scTeTUYECKOE BOCIMTAHME:

3CTeTUYECKOe OTHOUIeHUWe K MHUPY, BKJ/IOYass 3CTETUKYy MaTeMaTH4YeCKHUX
3aKOHOMEpPHOCTeH, 00'bEKTOB, 33a/jay, pelleHUN, pacCcykJAeHUH, BOCIPUUMYUBOCTb K
MaTeMaTU4YeCKUM aclleKTaM pa3/IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BOCIUTAHUE:

cPOpPMUPOBAHHOCTb YMEHUS IPUMEHATh MaTeMaTUYeCKrMe 3HaHUSl B MHTepecax
3/10pOBOro M 6e30macHOro obpasa >XU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3/10pOBbI0 (3/10pOBOE MNUTAHUE, COAJAHCUPOBAHHBIA pEXUM 3aHATUU U OTAbIXa,
peryasipHass ¢Qu3nyeckasd aKTUBHOCTb), (QU3MYeCKOe COBEPLIEHCTBOBAaHUE IpPHU
3aHATHUSAX CHOPTUBHO-03/J0POBUTE/ILHOM 1€ATENbHOCThIO;

6) TpyAOBO€E BOCIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIeHHOCTU TPYA0/06Us1, MHTEePEeC K pa3IMYHbIM
chpepaM mnpodeccMoOHATBbHON [1eTEeNbHOCTH, CBS3aHHbIM C MaTeMaTUKOH U eé
NPUJIOKEHUSMH, YMEHHE COBepllaThb OCO3HAHHBIM BbIOOp OyAylied mnpodeccuu U
peann30BbIBaTb COOCTBEHHbIE XW3HEHHbIEe IJIaHbl, TOTOBHOCTb M CIOCOGHOCTb K
MaTeMaTU4eCKOMY 0Opa30BaHHI0O U CaMO0OPa30BaHUI0O HA NMPOTSHKEHUU BCEW KU3HH,
TOTOBHOCTb K aKTUBHOMY yYaCTHIO B PellleHUH NIPAaKTUYeCKUX 3a/,a4 MaTeMaTU4eCcKon

HallpaBJIEHHOCTH;
7) I3KO0JIOTHYE€CKO€ BOCIIUTAHHE:
C(l)OpMPIpOBaHHOCTb 3K0JIOTUYECKOM KYyJIbTYPBhI, IIOHHUMaHHe BJIMAHUA

COLMAIbHO-9KOHOMHYECKUX MPOIECCOB HA COCTOSHHME MNPUPOAHOW U COLUATBbHOU
CpeAbl, 0CO3HAHHUE IJI06aJbHOTO XapaKTepa 3KOJOTUYeCKUX MPpo6JieM, OpUeHTAlUs Ha
NpUMeHeHHe MaTeMaTHYeCKUX 3HAHWH JJIs1 pellleHHs 33/1a4 B 06JIaCTH OKpYy»Kalolen
CpeAbl, MJIAaHUPOBAaHHWE IOCTYNMKOB M OIEHKHM HMX BO3MOXHBIX MOCIAEACTBUU JJIs
OKpY>Kalllel cpefbl;

8) HeHHOCTH HAay4YHOT'0 MO3HAHUA:

cOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOW MPAKTHKH, MOHUMaHHE MaTeMaTHU4YeCKOH
HayKHU Kak cepbl YeJ0BeYECKOU esTeJIbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYMMOCTHU



JUIl PAa3sBUTHUA LYMBUJIM3ALUM, OBJIaJleHHe A3bIKOM MaTeMaTHKA U MaTeMaTH4YeCKOU
KyJIbTYPOM KaK CpeJCTBOM IMO3HAaHUSA MHUPA, TOTOBHOCTb OCYLLECTBJIATh IPOEKTHYIO U
UCCJIeOBATEbCKYIO 1eATeJbHOCTb MHAUBUAYAJIbHO U B IPYIIIE.

METANNPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHbIE YHUBEPCA/IbHbIE yYeOHbI€e JeiiCTBUS

Ba3oBble JIoru4ecKue el CTBUS:

BbIAIBJIATD U XapaKTepU30BaTb CYlLleCTBEHHble NPHU3HAKW MaTeMaTU4eCKHUX
00bEKTOB, NOHATHUN, OTHOIIEHUH MeXAY MOHATUAMH, GOpPMYyJIUPOBATh ONpeJeseHus
NOHSATUM, YCTAaHABJMBATh CYylLleCTBEHHbIM NMPU3HAK KJacCUPUKAL UK, OCHOBAHHUA JJIs
0060611eHUs U CPaBHEHUS], KDUTEPUX TPOBOJUMOTI0 aHAJIN3a;

BOCIIPUHUMATD, dbopMys1MpoBaTh u npeo6pa3oBbIBaTh CYyKIeHUS:
yTBepAUTEbHbIE U OTPULIATE/IbHbIE, €IUHUYHbIE, YACTHbIE U 001LHE, YCIOBHBIE;

BbISIBJIATb MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBA3U U NPOTHUBOPEYHUS B
dakTax, JaHHbIX, HaOJIOJEHUAX U YTBEPXKAEHUSX, MpeAsaraTb KPUTEPUU JJis
BbISIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHH;

JlelaTb BBIBOAbI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, [JeAyKTUBHBIX H
MH/YKTUBHBIX YMO3aK/JIIOYEHUH, yMO3aK/II0UYEeHU! 110 aHAJIOTUH;

IPOBOJUTbL CAaMOCTOATEJNbHO J0Ka3aTeJbCTBA MaTeMaTUYECKUX yTBepKJeHUU
(OpsiMble U OT MPOTUBHOIO), BBICTPAaUBaTh apryMeHTAaL U0, IPUBOJAUTb NPUMEpPHbI U
KOHTPIPUMEPHI, 000CHOBBIBATb COOCTBEHHbIE CY>K/I€HUS U BbIBOJbI;

BbIOMpATh CHoco6 peuleHUss y4eOHOMW 3ajauyu (CpaBHUBATb HECKOJIbKO
BapUaHTOB pelleHUs, BblOMpaTh HauboJiee NOAXOASAIIUN C YYETOM CAaMOCTOSTENbHO
Bbl/leJIEHHbIX KDUTEPUEB).

Ba3oBbie McciieaoBaTe/IbCKHe AeACTBUA:

MCI0JIb30BaTh BONPOCHI KaK HCCJAe[0BaTeJbCKUM HWHCTPYMEHT [O3HAHMUS,
dopMysiMpoBaTh BOonpockl, GUKCUPYIOIIME NPOTUBOpPeYHe, NpobJeMy, yCTaHABIUBATD
MCKOMOE W JaHHOoe, POpPMUPOBAThb TUIOTE3y, apryMEHTHUPOBAaTb CBOK MO3UIMIO,
MHEHUE;

IPOBOJUTb CAMOCTOSITE/ILHO CIJIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIeJOBaHUE 110
YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHU4ecKoro oO0beKTa, fBJIeHUs, Hpolecca,
BbISIBJIEHUIO 3aBUCUMOCTEN MeX/y 00 beKTaMHU, IBJIEHUSIMH, IPOL|eCCaMU;

CaMOCTOSATeJIbHO ($OPMYy/MpPOBaTh 0000IeHHUsT U BBIBOJbI MO pe3yJbTaTaM
NpOBeZIEHHOI0 HAOJII0/IeHHS], UCCIeJOBaHUs, OLleHUBAThb JJOCTOBEPHOCTb MOJYYEHHbIX
pe3yJIbTaTOB, BLIBOJIOB U 060061IeHUH;

IpPOrHO3MpPOBAaTh BO3MOXXHOE€ pa3BUTHE IIpoliecca, a TakKXKe BbIJBUraTh
IpeJNoJI0KEHHUS O ero pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Pa6oTa c uHpopmanueii:

BbISIBJIATL AedUUUTbl MHGOpPMAlLMM, JAHHBIX, HEOOXOAUMBIX JJisl OTBeTa Ha
BOIIPOC U JI/IS1 pellleHus 3a/1a4H;

BbIOMpaTh MHPOpPMALUI M3 HWCTOYHMKOB Pa3/IMYHbIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATHU3UPOBAaTh U MHTEPIPETUPOBATb UHPOPMALUIO PA3/IUYHbIX BUAOB U GOpM
npeJicTaBJIeHus;

CTPYKTypUpOBaTb HHPOpMALMIO, IpPEACTaBJAATb €€ B pas3/MuHbIX ¢dopMax,
WJLIIOCTPUPOBATB rpaduiecKy;

OLleHMBATb Ha/l&XHOCTb MHPOPMAL MU 110 CAMOCTOATENbHO CPOPMYJIMPOBAaHHBIM
KPUTEPHUAM.

KoMMyHHKaTHBHbIE YHUBEpPCaJ/IbHbIE yUYeGHbIe JeiCTBUSA
Oo6meHue:



BOCIIPUHUMATh U POPMYy/JMPOBAThH CYXKJEHUS B COOTBETCTBUU C yCJAOBUSIMHU U
1eJIIMU OOLIeHUS, ICHO, TOYHO, TPAMOTHO BbIpaXKaThb CBOIO TOYKY 3p€HUs B YCTHBIX U
NMCbMEHHBIX TEKCTAaX, laBaThb NOSICHEHUS 110 X0y pelleHus 3a/jla4l, KOMMeHTUPOBAaTh
NOJIy4YeHHbIN pe3yJbTarT;

B XoJie OOCYXJleHusl 3aZlaBaThb BOINPOCHI IO CYIIeCTBY OO6CYXJaeMOW TeMBl,
npo6JsieMbl, peliaeMoi 3a/jauy, BbICKa3bIBaThb U/leH, HalleJleHHble Ha MOUCK pelleHMUs,
CONMOCTAaBJATb CBOU CYXJEHUS C CYyXJEHUAMH JpYrux Yy4YaCTHUKOB JHUajora,
O0OHapy>XUBaTb pa3JiMuve U CXOJCTBO MO3ULUH, B KOpPpPeKTHOU popMe GpopMyIMpOBaTh
pa3HorJ/iacus, CBOM BO3paXKeHHUs;

NpeJCTaB/JATb pe3yJbTaThbl pellleHHWs 3aJlaud, SKCIepUMEeHTa, UCCJIeL0BaHUS,
IpOEeKTa, CaMOCTOATEJbHO BbIOUPATh GOpMaT BBICTYIJIEHUS C Y4€TOM 3ajad
npe3eHTal U U 0COOEHHOCTEN ayJUTOPUH.

PerysTUBHBIE YyHUBepCaJIbHbIE y4eOHbIE AeCTBUA

CamoopraHusanus:

COCTaBJIAATH IJIaH, aJFOPUTM pelleHUsl 3a/a4dM, BbIOMpATh CNOCOO pelleHUs C
Y4ETOM HMMEWIIUXCA PECYpCcoOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBaTb U
KOPPEeKTUPOBAaTh BApUAHThI pelleHUH C y4éTOM HOBOU HH(OpMaL U H.

CaMOKOHTPOJIb, IMOLMOHA/IbHBINA UHTEJIJIEKT:

BJIa/leTh HaBblKaMU M0O3HAaBaTeJbHOU pedJieKCUM KaK 0CO3HAHUSA COBepIlaeMbIX
JIeICTBUM M MBICJUTENbHBIX MpPOLECCOB, UX pe3y/JbTaTOB, BJAJETb CHOCO6AMHU
CaMOINIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3y/abTaTa pelleHUs MaTeMaTHU4eCKOU
3aJlauy;

npeiBUETb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb NPU peLIeHUH 3a/ayH,
BHOCUTb KOPPEKTHUBbI B JleSITE€JIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/NbCTB, JAHHBIX,
HalJleHHbIX OIIMOOK, BbISIBJIEHHBIX TPy HOCTEH;

OLIEHUBATb COOTBETCTBUE pe3yJibTaTa LeJU U yCJA0BUSAM, OObSACHATb NMPUYHHBI
JIOCTU>KEHUSI WJIM HEeJOCTUXKEHUS1 pe3yJIbTaTOB [leTeJIbHOCTH, HAaXOJUTb OILIHUOKY,
JlaBaThb OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas AeATe/IbHOCTh:

NOHMMAaTh WU HCMOJIb30BaTh MpeUMyllecTBa KOMaHJHOW W WHAUBHUJYyaJbHOU
paboThl NPU pelleHUU y4eOHbIX 3a/jay, IPUHUMATh LieJib COBMECTHOM J1esITe/IbHOCTH,
IJIAaHUPOBaTh OpPTaHMU3aLUI0 COBMECTHOW paboThl, pacnpenensiTb BHJbl paboT,
JIOTOBAapUBaThCs, OOCYKJaTh MPOIECC U pe3yJbTaT paboThl, 0000611aTh MHEHMUS
HECKOJIbKUX JIIOJIEH;

y4yacTBOBaTb B TrpynmnoBbIX ¢opmax paboThbl (06CYyxAeHUs, 0OMeH MHEeHHUH,
«MO3r0Bble LITYPMbl» U UHbIE), BBINOJJHATh CBOK 4aCTbh paboThl U KOOPAUHUPOBATH
CBOM JIeMCTBUA C APYTUMHU YJIeHaMHU KOMaH/ibl, OLleHUBaTb KayeCTBO CBOEro BKJIa/Ja B
0OLMI NPOAYKT N0 KPUTEPUSAM, CGOPMYyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJ,eCTBUSI.

INPEAMETHBIE PE3YJ/IbTATDI

K koH1y 10 k/1acca o6y4yarouuics HayqYuTcs:

e CBOOOJHO OINEpPHPOBATh OCHOBHBIMHU TMOHSATUSMU CTEPEOMETPHUU MPH
pellleHUH 3a/a4 U NpOoBeJleHUY MaTeMaTU4eCKUX PacCy>KIeHUH;

® MpPUMEHATb aKCUOMBbI CTEpEOMeTPUU W CJIeACTBUA U3 HUX NPU peLleHHUH
reoMeTpUYeCcKHuX 3a/ay;

e KJacCMHPUUIMPOBATh B3aMMHOE paCMOJIOKEHHE TMPSMBbIX B IPOCTPAHCTBE,
IJIOCKOCTEM B IPOCTPAHCTBE, NPAMBIX Y IIJIOCKOCTEHN B IPOCTPAHCTBE;

e (CBOOOJHO ONEpPUPOBATh MOHATUSAMH, CB3aHHBIMHU C YIJIaMHU B IPOCTPAHCTBE:
MeX/y NPSMbIMU B IPOCTPAHCTBE, MEX/Y NPSAMOM U MJIOCKOCTBIO;



CBOOO/IHO OllepUpPOBATh MOHATUSAMHY, CBI3aHHBIMY C MHOTOIPaHHUKAaMU;
CBOOOJHO pacrno3HaBaTb OCHOBHble BH/Jbl MHOTOTPAaHHUKOB (MpHU3Ma,
NYMpaMu/ia, NPAMOYToJIbHBIM NapaJliesenunes, Kyo);

KJ1accuGuLUpPOBaTh MHOTOTPaHHUKH, BblOMpas OCHOBaHHUA ib Ct
KJ1accudUuKaluy;

CBOOOJHO  ONepuUpoBaTb  MOHATHUSAMH, CBSI3aHHBIMU C  CeYEHUEM
MHOTOIPaHHUKOB IJIOCKOCThIO;

BBINOJIHATD NapasjiesibHOe, LieHTPaJbHOEe U OPTOrOHa/IbHOE IPOEKTUPOBaHUE
buUryp Ha IJIOCKOCTb, BbINOJHATD U3006paxkeHUs1 GUTyp Ha MJIOCKOCTH;
CTPOUTH CeYeHHs MHOIOTPAaHHMKOB pPa3JIMYHBIMU MeTOJaMHM, BBINOJHATH
(BbIHOCHBIE) MJIOCKHE YepTeXH U3 PUCYHKOB NPOCTHIX 00'bEMHBIX QUTYpP: BUJ,
CBEPXY, COOKY, CHU3Y;

BbIYUC/AATD MJIOLAAU TOBEPXHOCTEM MHOIOTPAaHHUKOB (IpHU3Ma, MUPaMU/a),
reoMeTpHUYeCcKUX TeJl C IpUMeHeHueM Gopmy.;

CBOOOJHO ONIepUPOBATh MOHATUSIMU: CHMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh
Y MJIOCKOCTb CUMMETPHUH, LEHTP, OCh U MJIOCKOCTb CUMMETPUU QUTYPHI;
CBOOOJHO ONEPUPOBAThb MOHATHUSAMH, COOTBETCTBYIOLUMH BeKTOpaM H
KOOpJIMHaTaM B IPOCTPAHCTBE;

BbINOJIHATD JIeCTBUSA HaJl, BEKTOPaMU;

peliaTh 3aJaYd Ha [J0Ka3aTeJbCTBO MaTeMaTHYeCKHX OTHOIIEHUH U
HaxoX/JleHhe reoMeTpUYEeCKUX BEJUYUH, TPUMEHssI U3BEeCTHble METOAbl NpU
pelleHMH MaTeMaTH4YeCKUX 3a/ad I[OBBIIIEHHOTO M BbICOKOTO YPOBHA
CJIO’)KHOCTH;

NpUMEHATh NpPOCTeHllMe NporpaMMHble CpeACcTBAa UM 3JIEKTPOHHO-
KOMMYHHUKaIlMOHHbIE CUCTEMBI IPH PeLIeHUU CTepeoMeTpUUEeCKUX 3a/1aY;
u3BJIeKaTb, MpeoOpa3oBbIBAaTb M UHTEPIpPETHUPOBATbL HHPOpPMALHUI0 O
NPOCTPAHCTBEHHbIX TreoMeTpUyecKux ¢urypax, INpeJCTaBJeHHYI0 Ha
yepTexKax U PUCYyHKax;

NPUMEHSATH 0JIyYeHHble 3HAaHUS Ha IPaKTUKe: CPaBHUBATb U aHAJIM3UPOBATh
peasibHble CUTyalUM, IPUMEHSATb HW3y4YeHHble NMOHATHUS B Mpoliecce MOUCKA
pellleHUMs MaTeMaTU4eCKUM CPOpPMYJIMPOBAHHOU MpobJieMbl, MOJEJIUPOBAThb
peasibHble CHUTyalUUM Ha f3blKe T[EeOMeTpHUH, MCCIe[J0BaTb MNOCTPOEHHbIe
MOJIeJIM C UCHOJb30BaHUEM TeOMeTPUYECKHX MOHATHUU U TeopeM, anmapara
aarebpbl, pelmaTb MNpaKTUYeCKUe 3aj/lauyM, CBs3aHHble C Hax0XJeHUeM
reoMeTprUYeCcKUX BeJIUYUH;

MMeTb MpeJCTaBJIeHUss 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM YyacTu QyH/IaMeHTa pa3BUTUS TEXHOJIOTUM.

K koH1y 11 k/1acca o6y4yarouuics HayqYuTCs:

CBOOOJHO OINEpUpPOBaThb MOHATHUSAMH, CBSI3AaHHBIMU C LMJIUHJPUYECKOH,
KOHUYeCKOM U cdepryecKOM NOBEPXHOCTSIMH, OOBACHATb CIOCOOBI
HOJIyYeHHus;

ONEepUpPOBaTh MOHATHUSAMHU, CBI3AHHBIMU C TeJaMH BpallleHUs: LUIUHJADPOM,
KOHYyCOM, chepoy U l1apom;

pacrno3HaBaTh TeJia BpalleHus (LUJAMHAD, KOHYC, cdepa U map) U 06bACHATh
Croco6bl NOJy4eHHUs TeJl BpalleHUs;

KJaccuPULUPOBaTh B3aUMHOE pacioJjioxkeHue chepol U NJI0OCKOCTH;
BBIYMC/IATb BeJWYMHBl 3JIeMEHTOB MHOTOIPDAaHHUKOB M TeJl BpallleHus,
06bEMBl U IJIOLIAJM INOBEPXHOCTEH MHOIOTPAaHHUKOB M TeJs BpallleHus,
reoMeTpUYeCKHUX TeJl C IpUMeHeHueM GopMy.J;

CBOOOJHO ONepUpoBaTb MOHATHUSIMH, CBA3AHHBIMU C KOMOHWHALUWAMU TeJl
BpallleHUsl U MHOTOIPAaHHUKOB: MHOTOIPAaHHMK, BIHMCaHHbIN B cdepy u



ONMMCaHHBbIK O0KO0JI0 cdepbl, chepa, BOUCaHHAA B MHOTOIPAHHUK WU TeJO
BpallleHUs;

BBIYUC/AATh COOTHOLIEHUS] MeXAY MJIOIAJsSMU NOBEPXHOCTEW UM 00bEMaMHU
NOA00HBIX TEJI;

M300paXkaTb U3y4yaeMble QUTypPHI, BBINOJHATD (BBIHOCHbBIE) MIJIOCKHE YePTEXHU
M3 PUCYHKOB NPOCThIX 00 bEMHBIX QUIYp: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUTD
cedeHUs TeJl BpallleHUs;

U3BJIeKaTb, HWHTEPIpPeTUPOBAaTb M Ipeobpa3oBbIBaTb HHPOpPMALHUIO O
IPOCTPAHCTBEHHbIX TreoMeTpUYeCcKUX ¢urypax, INpeJCTaBJeHHYI0 Ha
yepTeXKax U PUCYHKax;

CBOOO/IHO OIlepUpPOBATh NOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD ONlepalyy HaJi BEKTOPaAMU;

3a/laBaThb MJIOCKOCTb ypaBHEHUEM B IeKapTOBOU CMCTEMe KOOPAUHAT;

peliaTh reoMeTpUyecKre 3a/jlaid Ha BbIYMCJIEHUE YIJIOB MEXAY NMPSMbIMU U
IJIOCKOCTSIMH, BBIYMCJIEHWE PACCTOSIHUM OT TOYKHM J|0 IIJIOCKOCTH, B 1|€JIOM, Ha
NprYMeHeHHe BEKTOPHO-KOOPUHATHOTO METO/1a IPU pellleHNH;

CBOOOJHO ONepUpoOBaTb TNOHATUSAMH, CBS3aHHBIMM C [BHXKEHUEM B
NPOCTPAHCTBE, 3HATh CBOWCTBA ABUXKEHUU;

BBINOJIHATL H300pa)keHHWs] MHOTOTPAaHHUKOB U TeJ BpallleHUs I[pH
napajijie;JbHOM  IlepeHoCe, LeHTPaJbHOM  CHUMMETpPHUH, 3€pPKaJbHOU
CUMMETPHUH, IPU IOBOPOTE BOKPYT NPSAMOM, Ipeobpa3oBaHUs NOA00Us;
CTPOUTH CeYyeHHWS] MHOTOIPAaHHUKOB M TeJl BpallleHUs: CeyeHUs LUJIUHJApaA
(mapasnienbHO U MepPHeHJUKYJISIPHO OCH), CeYeHUs1 KOHyca (mapasijiesibHble
OCHOBAHHIO U POXO/islliMe Yepe3 BEPIIMHY), CEeUeHUs LI1apa;

MCI0JIb30BaTh METOJbl TOCTPOEHUS CeYEeHUU: MeTOJ| CJeJloB, MEeTOJ,
BHYTPEHHEro NpoeKTUPOBAaHUS, METO/, IepeHoca CeKylllel NJI0CKOCTH;
Jl0Ka3bIBaTb reOMeTPUUECKUE YTBEPKAEHUS;

NpPUMEHATh TeoMeTpUyeckhe (GakTbl JJis pelleHHUs] CTepeoMeTPUYeCKUX
3aJlay, NpeANoJarallUX HEeCKOJbKO IIaroB pelleHus, ecJd YCJI0BUSA
NprYMeHeHUs 3a/laHbl B IBHOU U HesIBHOU popMe;

pelwlaTh 3aJlaud  Ha [JI0Ka3aTeJbCTBO MaTeMaTHYeCKHWX OTHOIIEHUH U
Hax0X/leHHe reOMeTPUYEeCKUX BEJIMYHH;

NPHUMEHATh NPOTrpaMMHbIE CpeJCTBAa M 3JIEKTPOHHO-KOMMYHUKALlUOHHbIE
CUCTEMBI IPU pellleHUuH CTepeoMeTpHUYEeCKUX 3a/aY;

INPUMEHSATH MOJIyYeHHble 3HaHUs Ha NpPaKTHKe: CPAaBHUBAThb, aHAJIM3UPOBATh
U OLeHUBATh peasjibHble CUTyalUd, NPUMEHSATb U3y4YyeHHble MOHATHUS,
TeopeMbl, CBOMCTBA B IIpollecce IMOMCKA pelleHUss MaTeMaTU4YeCKH
cpopMysIMpOBAaHHOM MpOO6JIEMbl, MOJleJMPOBaThb peasjibHble CUTyalMd Ha
sI3bIKe TeOMEeTPHUHU, UCCIeL0BaTh MOCTPOEHHble MOJEJU C HCI0JIb30BAaHUEM
reoMeTpUYecKUX TMOHATUH M TeopeM, amnmapara ajrebpbl, pelaTb
NpakTUYeCKhe 3a/a4yd, CBs3aHHble C Hax0X/JeHHeM TreoMeTpPUYeCcKUX
BeJIMYHH;

MMeTb MpeJCcTaBJIeHUss 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTH byHlaMeHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IIJTAHUPOBAHHUE

10 KJIACC
Ne HauMmeHoBaHHe KosimyecTBO 4acoB
JdnexkTpoHHbIe (HHdpoBbIe)
n/ | pasjaeoB U TeM KoHTpoJ ibHBIE IIpakTH4Yeckue
Bcero oOpa3oBaTesibHbIE peCcypcChl
n nporpaMmmMsbl padoThI pa6oThI
BeeneHue B
1 A 23 1
CTepeoMeTpHUI0
5 B3anMmHoe pacnoJioxkeHue P 1
NpsIMBIX B IPOCTPAHCTBE
[TapannenbHOCTB
3 NpSAMBIX U IIJIOCKOCTEH B 8
IPOCTPaHCTBE
[lepneHAUKYISAPHOCTD
4 NpPAMBIX U IIJIOCKOCTEN B 25
IPOCTPaHCTBE
YrJibl 1 paccTosIHUSA 16 1
MHororpaHHUKHU 7 1
BekTophl B IPOCTpaHCTBE 12
[ToBTOpeHue, 06061eHHUE
8 1 CHCTeMaTU3alus 5 2
3HaHUH
OBUIEE KOJIMYECTBO YACOB
102 6 0

[10 [IPO'PAMME




11 KJIACC

Ne
n/

11

HanMeHoBaHue
pa3zesioB M TeM
NnporpaMmMbl

KosimyecTBO 4YacoB

KoHTpoJbHEbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

JsieKTpoHHbIE (MPpPOBbLIE)
o6Gpa3oBaTeJibHbIE PeCcypChl

AHasiuTHYecKad
reoMeTpus

15 1

[loBTOpEHME,
060011IeHNEe U
cUcTeMaTH3alus
3HAHUM

15 1

061BéM
MHOTrOrpaHHUKa

17 1

Tesia BpalleHus

24 1

[Lnomanu
NOBEPXHOCTH U
00'bEMBI KPYTJIBIX
Tes

JIBU>KeHUs

[loBTOpEHuUE,
06001I[eHHe U
cUCTeMaTH3alus
3HaHUH

17 2

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

102 8







INOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC

Tema ypoka

KosinyecTBO 4acoB

KoHTpo/1bHBIE

Bcero
pa6oThI

IIpakTH4Yeckue
pa6oThI

Jdarta
U3y4YeHUs

JJ/IeKTPpOHHBbIE
nuppoBbie
oOpa3oBaTesibHbIE

pecypcsbl

OcHOBHBIE IpaBUJIa
H300paXKkeHHus Ha
pPUCYHKe IJIOCKOCTH,
napaJijieJibHbIX MPSIMbIX
(oTpe3koB), cepeIMHbI
oTpe3Ka

[loHATHA cTepeoMeTpUU:
TOYKa, IpsaMasi,
IIJIOCKOCTB,
NpOCTPaHCTBO. OCHOBHbIE
npaBuJia U300 paKeHUs
Ha PUCYHKe IMJIOCKOCTH,
napaJijieJibHbIX IPSIMbIX
(oTpe3koB), cepeUHbI
OTpe3Ka

[TousaTus:
nepecekKarlIecs
IIJIOCKOCTH,
nepecekKarlIyecs
npsiMas U MJIOCKOCTh;




MOJIYTIPOCTPAHCTBO

[ToHdaTUS:
nepecekarluecs
IIJIOCKOCTH,
nepeceKarluecs
npsiMast U MJ0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHUKH,
nu300pakeHue
NPOCTEUIIUX
NPOCTPAHCTBEHHBIX
buryp, Hecy11eCTBYIOILIUX
00'bEKTOB

MHoOrorpaHHUKH,
n300pakeHue
MPOCTEMNIINX
NPOCTPAHCTBEHHDIX
buryp, Hecy11eCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU
Y NIepBble CJeCTBUS U3
HUX

AKCHOMBI CTEPEOMETPUHU
Y NlepBble Ce/ICTBUS U3
HUX

AKCHOMBI cTepeoMeTpHu




Y IlepBble CIe/ICTBUS U3
HUX. CIOCOOKBI 3ajaHUs
NpPSIMBIX U TIJIOCKOCTEHN B
NPOCTPAHCTRE.
0603HayeHUs NPAMBIX U
MJIOCKOCTEM

10

N306pakeHre ceyeHUun
NMpaMUbl, Kyba U
NpU3MBbI, KOTOpbIE
NPOXOAAT Yepes3 Uux
pébpa. U3o06pakeHue
nepeceyeHUs
MOJIYYEHHbIX IIJIOCKOCTEH.
PackpaliuBaHue
MOCTPOEHHbIX CEYEHU N
pa3HbIMU LIBETaMHU

11

H3o06pakeHHe ceueHU N
nupaMu/ibl, Ky6a u
NPU3MBbI, KOTOpPbIE
NPOXOJAT Yepes Ux
pébpa. U3o6pakeHue
nepeceyeHuUsI
M0JIYYEeHHbIX IIJIOCKOCTEH.
PackpaliuBaHue
MOCTPOEHHbIX CEYEHU U
pPa3HbBIMU LIBETAMHU

12

N306pakeHHe ceyeHUun




nMpaMuAbl, Kyba u
NpPU3MbI, KOTOpbIE
NPOXOJSAT Yepes ux
pébpa. U3o06pakeHue
nepece4yeHUs1
NOJIy4Y€eHHBIX MJIOCKOCTEM.
PackpawmvBanue
NOCTPOEHHBIX CEYeHUH
Pa3HbIMU LIBETAaMU

13

H306pakeHHe ceueHU N
NMpaMUbl, Kyba U
NpPU3MbI, KOTOpbIE
NPOXOJSAT Yepes Ux
pébpa. U3o6pakeHue
nepecevyeHUs1
NOJIyYeHHbIX MJIOCKOCTEM.
PackpaliuBaHue
MOCTPOEHHbIX CEYEHU N
pa3HbIMU LIBETaMHU

14

MeTo/ cief0B aJis
MOCTPOEHUS CeYEHU N

15

MeTop cnesioB A
MOCTPOEHUS CEYEHU .
CBOMCTBa nepecevyeHu
NpAMBIX Y IIJIOCKOCTEN

16

MeToz cieioB AJig




IIOCTPOEHHUS CeYEeHUH.
CBoucTBa nepeceyeHU M
NpPsIMBIX U IIJIOCKOCTEN

17

[locTpoeHue ceyeHn B
nupaMu/jie, Kybe 1no Tpém
TOYKaM Ha pébpax.
Co3paHue BbIHOCHBIX
yepTexXeu U 3allUChb
11aroB NOCTPOEHUS

18

[locTpoeHue ceyeHu B
nupaMu/jie, Kybe 1no Tpém
TOYKaM Ha pébpax.
Co3paHue BbIHOCHBIX
yepTeXeu U 3allUChb
11aroB NOCTPOEHUS

19

[locTpoeHue ceyeHU B
nupaMmu/jie, Kybe 1no Tpém
TOYKaM Ha pébpax.
Co3paHue BbIHOCHBIX
yepTeKer U 3aluCh
11aroB MOCTPOEHUs

20

[locTpoeHue ceyeHU B
nvpamuze, Kyoe no Tpém
TOYKaM Ha pébpax.
Co3aHME BIHOCHBIX
yepTexenl U 3alUCh




aroB IIOCTPOEHUA

21

[loBTOpEHUE
m1aHuMeTpuu: Teopema
0 MNPONOPLUOHATBbHBIX
oTpe3kax. [logobue
TPeyroJibHUKOB

22

[ToBTOpEHME
IJIaHuMeTpuu: TeopeMa
MeHesad. PacyeTsl B
Ce4yeHHsIX Ha BbIHOCHBIX
yepTexax. UcTtopusa
pa3BUTHSA IJIAHUMETPUU
Y CTEpeoMeTpHUU

23

KonTposibHast pa6oTta
"AKCHOMBI
crepeoMeTpuu. CeueHus"

24

B3auMHoe pacrnosioxeHue
NPAMBIX B IPOCTPAHCTBE.
CkpemuBarmouyecs
npsamele. [[pusHaku
CKpeLUBaIUXCA
npambix. [lapasienbHble
npsMble B IPOCTPAHCTBE

25

Teopema o
Cyl1eCTBOBAaHUHU U
€IMHCTBEHHOCTHU NPAMOU




napaJijieJibHOM JaHHOU
NpAMOM, NPOXOAAILEeH
yepes TOYKY
IPOCTPAHCTBA U He
Jiexkalen Ha JJ]aHHOM
npsamoi. JleMma o
nepece4yeHUun
napaJijieJibHbIX MPSIMbIX
IJIOCKOCTBIO

26

[TapanienbHOCTB Tpex
npAambIx. TeopeMa o Tpéx
napaJijieJIbHbIX IPSAMBIX.
Teopema o
CKpelMBaoLUXCA
NpSMBbIX

27

[TapannesnbHOE
NpOeKTHUpPOBaHHUeE.
OcHOBHbIE CBOMCTBA
napaJijieJIbHOr 0
NpOEeKTUPOBAHMUS.
N306pakeHue pa3HbIX
buryp B napasiesbHON
NpOEeKIUU

28

[{eHTpasbHas NPOEKIUS.
Yroac
COHaIllpaBJIEHHbIMU
CTOPOHAMHU. YTOJI MeXAy




MNpAMBbIMHA

29

3agayu Ha
JI0Ka3aTeJbCTBO U
Hccje/loBaHue,
CBsI3aHHBbIE C
pacroJioKeHueM NMPsIMbIX
B IPOCTPAHCTBE

30

[TonATHUA:
napaJijieJIbHOCTb IPSAMOM
Y IIJIOCKOCTH B
npocrtpaHcTBe. [[pusHak
napaJijieJIbHOCTH NPSAMOM
Y IJ10CKOCTH. CBOMCTBA
napaJijieJIbHOCTH NpSAMOM
Y IIJIOCKOCTH

31

['eoMeTpuyeckue 3aauu
Ha BbIYUCJIEHUE U
Jl0Ka3aTeJIbCTBO,
CBSI3aHHBbIE C
napaJijieJIbHOCTbI0
MPSIMBIX U MIJIOCKOCTEHN B
NPOCTPAHCTBE

32

[locTpoeHue ceyeHus,
NpOXOAAILEro yepes
JIaHHYIO MIPSMYI0 Ha
yepTexe U




napaJiJieJIbHOTO JIpyroun
npaMoiu. Pacuér
OTHOILIEHUH

33

[lTapannenbHas
NpoeKL s, IpUMEHEHUE
JIJ151 IOCTPOEHUS CEeYeHU
Kyb6a 1
napaJiiesenuneza.
CBoiuicTBa
napaJiiesenunesa v
NPU3MbI

34

[TapansiesibHbIE
nJ10cKoCTH. [Ipr3Haku
napaJiJieJIbHOCTH JBYX
IJIOCKOCTEM

35

Teopema o
napaJijieJ;IbHOCTH U
eJUHCTBEHHOCTHU
IJIOCKOCTH, MMPOXOAAIIen
yepes TOYKY, He
NpUHAAJIeXaLY0 JTaHHOU
MJIOCKOCTH U CJIe/ICTBUS
U3 Heé

36

CBoucTBa napaJijiesbHbIX
IIJIOCKOCTEH: 0
napaJieibHOCTH NPSIMbIX




nepece4eHUs NpU
niepecevyeHuu JByxX
napaJijieJIbHbIX
IIJIOCKOCTEN TpeTbeu

37

CpoiicTBa napasiebHbIX
IIJIOCKOCTEMN: 06 OTpe3Kax
napaJijieJIbHbIX IPAMBIX,
3aKJIIDYEHHBIX MEXAY
napaJijieJIbHbIMH
IIJIOCKOCTAAMU; O
nepecevyeHuH NpsAMOMH C
JABYyMs MapaJljieJIbHbIMU
IIJIOCKOCTAMHU

38

[ToBTOpEHME: TeOopeMa
[Tudaropa Ha ny1oCKOCTH

39

[loBTOpEHUE:
TPUTOHOMETpPUS
NpsAMOYTOJILHOTO
TpeyroJbHHUKa

40

CBoiicTBa Ky6a 1
NPSIMOYTOJIbHOTO
napaJijiesienumeza

41

Beruyucaenuve AJauH
OTpPE3KOB B KyOe U
NpsAMOYTO0JIbHOM

napaJijiesenuinese




42

[lepneHAUKYIAPHOCTH
IPAMOM U IJIOCKOCTH.
[IpysHak
NeprneHUKyJIAPHOCTH
NpAMOM U IJIOCKOCTH

43

[lepnneHUKYIAPHOCTD
NpSAMOM Y IIJIOCKOCTH.
[IpusHak
NeprneHUKyJIApPHOCTH
NpAMOM U IJIOCKOCTH

44

Teopema o
CyLLleCTBOBAaHHUHU U
e/JUHCTBEHHOCTHU
NpAMOM, NPOXOAAILEeN
yepes TOYKY
IpOCTPAaHCTBA U
neprneHUKYJIPHOU K
IJIOCKOCTH

45

[ls1ockocTu M
neprneHAuKyJAsIpHbIE UM
npsiMble B
MHOTrOrpaHHUKaX

46

[lnockocTu U
neprneHAuKyJAsIpHbIE UM
npsiMble B
MHOTrOrpaHHUKaX




47

[lepieHguKyIsAp U
HaKJIoHHad. [locTpoeHue
nepreHAuKyasapa U3
TOYKHU Ha NPAMYIO

48

[lepieHguKyIsAp U
HaKJIoOHHad. [loctpoeHue
nepreHAUKyJaspa U3
TOYKH Ha NPAMYIO

49

TeopeMa o Tpéx
nepreHANKYJIspax
(npsimast u obpaTHasi)

50

TeopeMa o Tpéx
nepneHUKYyJIsIpax
(npsimast u obpaTHasi)

51

Yroun mexay
CKpeLUBaIIUMUCS
NpAMBIMH

52

IMouck
nepneHUKyJIsPHbIX
NPSIMBIX C TOMOIIbIO
nepneH/UKyJIIPHbIX
IJIOCKOCTEH

53

OpToronanbHoe
IIpOeKTHUpPOBaHUE

54

[locTpoeHue ceyeHUM
Ky0a, IpU3MBbl,




NpaBUJIBHON NMUPAMU/IbI C
IIOMOIIbIO
OpPTOrOHAaJIbHOM
NpOEKIUU

55

[TocTpoeHue ceyeHU
Ky6a, IpU3Mbl,
NpPaBUJIBHOU MUPAMU/IbI C
MOMOII[bIO
OpPTOrOHaJIbHOM
NpOEKIUU

56

CuMmmMeTpus B
NPOCTPAHCTBE
OTHOCHUTEJIbHO
mockocTu. [liiockoctu
CUMMETPHUH B
MHOTrOTpaHHUKaX

57

[IpyusHak
neprneHguKyJAIpHOCTH
NpSIMOM M IJIOCKOCTU KaK
cJe[iICTBUE CUMMETPHUU

58

[IpaBubHBIE
MHOTOTPaHHUKHU. PacyéT
PacCTOSTHUU OT TOYKH /10
IIJIOCKOCTH

59

[IpaBubHBIE
MHOTOTPaHHUKU. PacyéT




paCCTOHHI/II‘/JI OT TOYKH 40
INJIOCKOCTH

60

Cnocobbl OyCTUTH
nepreHUKYJIsSpbI:
CUMMETDPHUSs, CABUT TOYKHU
10 napaJijieJIbHON
npsAMOUH

61

CABUT 110
HelnapaJljieJIbHOU
NpsIMOM, U3MEHEeHUEe
pacCcTosTHUH

62

KonTposibHast paboTta
"B3auMHoOe
pacrnoJioXkeHue NPsSMbIX U
MJIOCKOCTEWN B
npoctpaHcTBe”

63

[loBTOpEHMeE: yros MEXAY
NpsSIMBIMH Ha MJIOCKOCTH,
TPUTOHOMETpPUS B
IPOU3BOJIbHOM
TPeyroJibHUKe, TeopeMa
KOCHHYCOB

64

[loBTOpEHUE: YyTOJ MEKAY
CKpeLUBaIUMUCH
NpsAMBbIMU B
IIPOCTPAHCTBE




65

['eomeTpuyeckre MeTO/ bl
BBIYMCJICHUS yIJ1a MEeXAY
NpsAMBIMH B
MHOTOTPaHHHUKaxX

66

JIByrpaHHBIN yTOJI.
CBOUCTBO JJUHEUHBIX
yIJIOB IBYyI'PAHHOTO yTJia

67

[lepnieHAUKYISIPHBIE
IJIOCKOoCTH. CBOMCTBA
B3aMMHO
neprneHAuKyJASIPHBIX
IIJIOCKOCTEH

68

[IpusHak
nepneHUKyJIIPHOCTH
MJIOCKOCTEW; TeopeMa 0
NpsIMOU nepecevyeHus
JIBYX IIJIOCKOCTEH
neprneHUKYJIAPHbIX
TpeTbel MJI0CKOCTH

69

[IpsAsMOyro/IbHBIN
napaJijiesienumnes; Kyo;
M3MepeHUs], CBOMCTBA
NpAMOYTOJIbHOTO
napaJiiesenunesa

70

TeopeMa O AHUaroHa/in
npAMOYTOJIbHOTO




napaJsiiejienumnena u
CJeCTBUE U3 Heé

71

CtepeomeTpuyeckue u
NpUKJ/Ia/JiHble 3a/ja4y,
CBsI3aHHbIE CO B3aUMHbBIM
pacmnoJioKeHueM MpsIMbIX
Y MJIOCKOCTH

72

[loBTOpEHUE:
CKpellUBalIuecs
npsMble, apasjejbHble
IJIOCKOCTH B
CTaHJAPTHBIX
MHOTOTPaHHUKaxX

73

[lapa mapaJjiyieIbHbIX
IJIOCKOCTEH Ha
CKpeLUBaIOIINXCS
NPSIMBIX, PACCTOSTHUE
MEXAy
CKpeLUBaIIUMHUCS
NPSIMBIMU B IPOCTBIX
CUTYALUsX

74

PaccTosiHUe OT TOYKHU [0
MJIOCKOCTH, PaCCTOSTHUE
OT NPSAMOM 10 MJIOCKOCTH

75

BbruunciieHre paccTossHUM
MeXAy




CKpeLIMBaOIUMHUCS
NPSMBIMH C TOMOIIbIO
nepreHAUKYJISIpHOU
IJIOCKOCTH

76

TpéxrpanHblii yroJ,
HepaBeHCTBA JJIs
TPeXTrpaHHbIX YIJIOB.
Teopema [udaropa,
TeopeMbl KOCUHYCOB U
CUHYCOB JJ151
TPEXTPAHHOIO yIJa

77

Js1ieMeHTbI CpepUvecKou
reoMeTpUH:
reojieanyecKue JMHUHU Ha
3emiie

78

KonTposibHast paboTta
"Yrabl v pacctosgHus"

79

CucreMaTu3alus 3HaHUM
"MHOrorpaHHHUK U €ro
3JeMeHThI"

80

[Tupamupga. Buasl
nupamu/. [lpaBusibHas
nupamuja

81

[Ipusma. [Ipsamasa u
HAaKJIOHHas NPU3MBL.
[IpaBuJibHasa npusMa




82

[Ipsamont
napaJsuiesienune/,
NPSIMOYTOJIbHBIN
napaJuiesenunesi, Kyo

83

BeinykJible
MHOTOTPaHHUKH.
Teopema Jitsiepa

84

BrinykJiblie
MHOTOTPaHHUKH.
Teopema Jitiepa.
[IpaBUJIbHBIE U
MOJIyIIpaBUJIbHbIE
MHOTOTPaHHUKHU

85

KoHuTposibHas paboTta
"MHOrorpaHHUKH"

86

[loHaTue BeKTOpa Ha
IIJIOCKOCTH U B
IIPOCTPaHCTBE

87

CyMMa BEKTOpPOB

88

Pa3HOCTb BEKTOPOB

89

[TpaBuJio
napaJiesjenuuneza

90

YMHOXeHUe BeKTopa Ha
YUCJI0

91

PasjioxkeHue BEKTOpa I10




6a3ucy TpEX BEKTOPOB, He
JiexKalux B OJHOM

NJIOCKOCTH
CkanapHoe

92 P
npou3BeJleHue
Beruuciienue yria Mexzay

93 BEKTOpaMH B
NpPOCTPaHCTBE

94 [IpocTeiimue 3agayu c
BEKTOpaMH

95 [IpocTenmue 3ana4u ¢
BEKTOpaMH

9% [IpocTenmue 3ana4u ¢
BEKTOPaMH

97 [IpocTeniiune 3aga4u ¢
BEKTOpaMH

98 060611eHHe U
cucTeMaTH3alUsl 3HaHUU

99 060611eH1E U
cucTeMaTH3alys 3HaHUH
HTorosas KOHTpOJIbHASA

100
paboTa
UToroBast KOHTpOJIbHAsA

101
paboTa

102 060611eH1E U




CUCTEeMaTHU3alnud 3HAHUU

OBILIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

102




11 KJIACC

Tema ypoka

Kosin4yecTBO 4acoB

Bcero

KoHTpoJbHEbIE
padoThI

IIpakTHYeckue
pa6oThI

JlaTa
U3y4YeHUs

JJ1eKTPOHHEbIE
nudpoBbie
oOpa3oBaTeJ/IbHbIE

pecypchl

[loBTOpEHME TeMbl
"KoopauHaTbl BEKTOpa
Ha NJIOCKOCTH U B
npocTtpaHcTse”

[ToBTOpEHME TEMBI
"CkassipHOe
NpOH3Be/leHHe
BEKTOpOB"

[ToBTOpEHME TEMBI
"BprurciieHue yria
MeX/ly BeKTOpaMH B
npocTtpaHcTse”

[ToBTOpEHME TEMBI
"YpaBHeHUE NPSMOH,
NpOXO/isller yepes 1Be
TOYKH"

YpaBHeHUE NJIOCKOCTH,
HOpMaJib, ypaBHEHUE
IIJIOCKOCTH B OTpe3Kax

YpaBHeHHe IJIOCKOCTH,




HOpMaJib, ypaBHEHHE
IIJIOCKOCTH B OTpe3Kax

BekTopHoe
[pou3BeJieHue

JInHelHbIe
HepaBeHCTBa, JUHENHOe
nporpaMMHpoOBaHUE

JIuHelHbIE
HepaBeHCTBa, IMHENHOe
NporpaMMHpPOBaHHE

10

AHanvTh4eckue
MeTo/bl pacyéTa yrJja
MeX/ly IpSAIMbIMH B
MHOTOTPaHHHUKaxX

11

AHanuTHYecKue
MeTo/bl pacyéTa yrja
MeXAy IJIOCKOCTSAAMHU B
MHOTOIPaHHUKax

12

®opmMmyJia paccTossHUA
OT TOYKH /10 TIJIOCKOCTH
B KOOp/IMHATaX

13

HaxoxxneHue
pacCTOSTHUM OT TOYKH
Jl0 TIJIOCKOCTH B Ky6e

14

HaxoxxpeHue
PacCTOSTHUM OT TOYKHU




J10 TIJIOCKOCTH B
IIPaBUJIbHOU MpaMu/je

15

KonTposbHas paborta
"AHanuTH4YeCKas
reomeTpusa”

16

CeueHust
MHOTOTPAaHHUKOB:
CTaHJApPTHbIE
MHOTOTPAaHHUKHU

17

CevyeHusd
MHOTOTPAaHHUKOB:
METO/, CJIe/IOB

18

CeueHust
MHOTOTPaHHUKOB:
CTaHJapPTHbIE
IIJIOCKOCTH,
nepeceyeHus NPsSIMbIX U
IJIOCKOCTEM

19

HapaJIJIEJIbeIe npAMbIe
H IIJIOCKOCTH:
INapaJsijieJibHbI€ CEYEeHHUA

20

[TapasnyiesnbHble TPSAMbBIE
Y IIJIOCKOCTH: pacy€T
OTHOLUEHUN

21

[lapasienbHbIE IPAMBIE
Y IIJIOCKOCTHU: YTJIbI




MeXy
CKpEelIMBaOIUMHUCS
NpsSIMbIMHU

22

[lepnenukysspHBIE
npsiMble U IJIOCKOCTH:
CTaHZapTHBbIE Naphl
nepreHAUKYJISpHBIX
IIJIOCKOCTEH U NPAMBIX,
CUMMETPHUHU
MHOTOTPaHHUKOB

23

[lepnieHAUKYISIpHBIE
HpPSIMBIE U MIJIOCKOCTH:
TeopeMa o Tpex
nepreHAUKYJIspax

24

[lepneH UKy IIpHbIE
npsiMble U MJIOCKOCTH:
BbIYMCJIEHUSA JJINH B
MHOTOTPaHHUKaxX

25

[ToBTOpEHUe: IOWAAU
MHOTOYTOJIbHUKOB,
bopmyJibl A5
IJIolafen,
coobpakeHus Moj06us

26

[ToBTOpEHUE: TIIIOIAAH
MHOTOYTOJIbHUKOB,

bopmybl A




IJI01a e,
coobpakeHHus noj06us

27

[ToBTOpeEHue: oAU
MHOTOYTOJIbHUKOB,
dopmyibl s
IJIoIIaie !,
Co06paXkeHUs MOA006US

28

[Tnomanu cedyeHut
MHOTOTPaHHUKOB:
IJIOINA AU
MIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
Co06paXkeHUs MOA006US

29

[Inonaau cedeHU N
MHOTOTPAaHHUKOB:
10 Al x
MMOBEPXHOCTEH,
pa3pe3aHus Ha YaCTH,
CO00paXkeHUs MOA006Us

30

KoHTposibHas paboTa
"[loBTOpEHME:
MHOT'OTPaHHUKHY,
cevyeHUs
MHOTOIpaHHUKOB"

31

061BéM Tesa. 06beM
IPSIMOYTOJIbHOTO




IMapaJsuenenuiena

32

3aza4yu 06 yABOEHUHU
Ky6a, 0 KBaJipaType
Ky0a; 0 TPUCEKIMH yTJIa

33

CTepeoMeTpHYECKHE
3a/]la4H, CBA3aHHBIE C
06BEMOM
IPSIMOYTOJIbHOTO
napaJiiesienuneza

34

[IpukiagHble 3a1a4y,
CBsI3aHHbIE C
BbIUHCJI€eHHEM 06 bEMA
NPAMOYTOJIBHOT'O
napaJsijiesenumne/a

35

06bEM NMpPsIMOUN NPU3MBbI

36

CtepeomeTpuyeckue
3a/]la4M, CBsI3aHHBIE C
BbIYHCJIEHUEM 00EMOB
NPSAMOUY MPU3MbI

37

[IpuknazHble 33724y,
CBsI3aHHbIE C 060 BEMOM
NpsSAMOUY MPU3MbI

38

BbruuciieHre 06'bEMOB
TeJI C IOMOIIbIO
onpeneaéHHOr0
uHTerpaia. 06 bém




HaKJOHHOH IMPpHU3MBbI

39

BeruucieHve 06 bEMOB
TeJl C IOMOILBIO
onpeneéHHOT0
HHTerpasia. O6bém
NUpaMU/bl

40

®opmysia 06bEMaA
nupamMu/bl. OTHOLIEHHE
006beMOB IMPaMU/J, C
006LIUM YTJI0OM

41

®opmyJia 06'bEMa
nupamMu/pl. OTHOLIEHHE
06beMOB IMpPaMU/J, C
0061IMM yTJI0M

42

CtepeoMeTpUyecKue
3a/1a4yH, CBSI3aHHbIE C
06b€éMaMU HAKJIOHHOM
NPU3MbI

43

CtepeoMeTpUyecKue
3a/la4M, CBSI3aHHbIE C
00'bEMaMU MUPAMUJbI

44

[IpuknaHbIe 337244 11O
TeMme "O0bEMBI Tes1",
CBsI3aHHBIE C 00 BEMOM
HaKJIOHHOMW MPU3MbI

45

[IpukiasHble 3a1a4U 10




TeMe "OO0BEMEI Te",
CBA3aHHBIE C 00bEMOM
NUPaAMHU/IbI

46

[IpuMeHeHUEe 0O'BEMOB.
Beruuciaenue
pacCcTosAHUSA A0
IIJIOCKOCTH

47

KonTposibHast paboTta
"06bEéM
MHOTrOrpaHHUKA"

48

[lunuuapudeckas
IOBEPXHOCTH,
ob6pasytoiue
IUJUHAPUYIECKOU
NIOBEPXHOCTH

49

Hunungp. [lpamon
KPYTrOBOU LIMJIMH/AD.
[lnomaab noBepxHOCTH
LUJIMHApA

50

Konunyeckas
OBEPXHOCTb,
ob6pasytolue
KOHUYECKOHU
nosepxHoctu. Konyc

51

CeueHue KOHyCa
IIJIOCKOCTBIO,




napaJijieJ;IbHON
MJIOCKOCTH OCHOBAHUS

52

YceyéHHBIN KOHYC.
N306pakeHre KOHYCOB
Y YCeYEHHBIX KOHYCOB

53

[Tnomaab 60KOBOM
MOBEPXHOCTH U NOJHOMN
MOBEPXHOCTH KOHYCa

54

[Tnomaab 60KOBOM
MOBEPXHOCTH U NOJHOMN
MOBEPXHOCTH KOHYCa

55

CtepeomeTpuyeckue
3aa4u Ha
Jl0Ka3aTeJbCTBO U
BbIYMCJIEHHE,
NOCTPOEHUEM CEYEHU N
LUJIMH/PA, KOHyCca

56

CtepeoMmeTpuyeckue
3aa4u Ha
Jl0Ka3aTeJIbCTBO U
BbIYMCJIEHUE,
MOCTPOEHUEM CEYEHUN
UJIMH/Pa, KOHyCca

57

[IpuknazHble 33724y,
CBsI3aHHBbIE C
LUJIMHAPOM




58

[IpukaaaHbIe 33/1a4H,
CBSI3aHHbIE C
UJIMH/POM

59

Cdepa v map

60

[lepeceyenue cdepsl 1
1Iapa ¢ MJI0CKOCThIO.
Kacanue mapa u chepsbl
IJIOCKOCTBI0. Buj 1
M300pakeHue L1apa

61

[lepeceyeHnue chepnl U
11apa c JIOCKOCThIO.
Kacanue mapa u cpepbl
IJIOCKOCTBhI0. Bug u
U300pakeHHUe L1apa

62

YpaBHeHHUe chephl.
[lnowazab chepol U eé
yacteun

63

CummeTpusa chepbl U
mapa

64

CtepeoMeTpHryeCKHE
3a,a4y Ha
Jl0Ka3aTeJIbCTBO U
BbIYHCJIEHHE,
CBsI3aHHBbIE CO chepoil U
1apOM, MOCTPOEHUEM
HX CEYEeHUH




MNJIOCKOCTBIO

65

CTepeoMeTpHUuecKue
3a/la4M Ha
Jl0Ka3aTeJIbCTBO U
BbIYHCJIEHME,
CBA3aHHbIe co chepol U
IIapOM, IOCTPOEHHEM
MX CEYeHUU
IIJIOCKOCTBIO

66

[IpuksaziHble 3a1a4H,
CBsI3aHHbIE co chepout U
11apom

67

[ToBTOpEHME:
OKPY>KHOCTb Ha
IJIOCKOCTH,
BbIYMCJIEHUS B
OKPY>KHOCTH,
CTaH/AapTHbIE TOA00HUs

68

PasinyHbie
KOMOWHALUU TeJI
BpallleHUs U
MHOTOrPaHHUKOB

69

3agauu no teMe "Tejsa U
MOBEPXHOCTH
BpaleHus"

70

3agauu no teme "Tesa




OBEPXHOCTH
BpaljeHusa"

71

KonTposbHas paborta
"Tesia ¥ TOBEPXHOCTH
BpaleHus"

72

06BbéM UUANHAPA.
TeopeMa 06 06bEMe
NpsIMOTO IUJIUH/pA

73

BeruucieHve 06'bEMOB
TeJl C IOMOIIBIO
onpesieJIEHHOT O
HHTerpasia. 06bém
KOHycCa

74

[Li1omagu 60KOBOM U
MOJIHOM MOBEPXHOCTHU
KOHyca

75

CtepeoMmeTpuyeckue
3a/la4M, CBA3aHHbIE C
BbIYMCIEHUEM 00'bEMOB
LUJIMH/ A, KOHyCa

76

[IpukaaHble 33/ja4U 110
TeMe "O0bEMBI U
NJIOINA TN
noBepxHocTeu Ten"

77

06b€M 1wapa u
IIApOBOT0 CEKTOpAa.




Teopema 06 06bEMe
mapa. [lnomanb chepsl.
CtepeoMeTpUyecKkue
3a/1a4yy, CBSI3aHHbIE C
BbIYMCJIEHUEM 00'BEMOB
11apa, apoBoro
cerMeHTa U IapOBOTO
ceKTopa

78

[IpukaaaHble 33J]a4H 11O
TeMe "O6bEMBI Tes1",
CBSI3aHHbIE C 00'bEMOM
apa U Mioina/bIo
coepbl. COOTHOLIEHUS
MeX /1y MJI0LaIsIMU
MOBEPXHOCTEUN U

00 bEMaMHU IO 00HBIX
Teu

79

[Too6HBIE TEJIa B
NPOCTPAHCTRE.
H3meHeHHe 06 bEMaA TIPU
MOZ00MH.
CtepeoMeTpHryecKue
3a/1a4yy, CBSI3aHHbIE C
BbIYHCJIEHHUEM 00'EMOB
TeJl ¥ IJIoLa e
MOBEPXHOCTEN

80

KonTposibHas paboTta




"nomamu
MOBEPXHOCTHU U 00'bEMBI
KpyTJIbIX Tes1"

81

JIB>KeHUs
NPOCTPAHCTBA.
OTobpakeHus.
JIBM>KeHUs ¥ paBEHCTBO
¢duryp. O61mue cBoKcTBa
JBMIKEHUH

82

Bujibl IBHXKEHU:
napaJijieJibHbIA
1epeHoc, LieHTpaJibHas
CUMMeTpUS,
3epKaJibHasi
CUMMeTpHUSs, IOBOPOT
BOKPYT NPSAMOU

83

[Ipeo6pa3oBaHus
nozno6us. [lpsamas u
cbepa dinepa

84

['eomeTpuyeckue
3a/layy Ha IpUMeHeHHe
JABWXKeHUS

85

KoHTposibHas paboTa
"BekTOpHI B
npocTtpaHcTse”

86

0O6o61maroliee




nopropeHue 11
MMOHATHUH U METO/IOB
Kypca reometpuu 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHUU:
"[lapanienbHOCTb
NpSMBIX Y IIJIOCKOCTEN B
npocTtpaHcTse”

87

0O6o061maroiiee
noBtopeHue 11
NOHSATHUN U METOZI0B
Kypca reometpuu 10-11
KJIaCCOB,
cucTeMaTHu3alus
3HaHUH: "BekTophbl B
npoctpaHcTBe”

88

0O6o6maroiiee
nosropeHue 11
MMOHSTHUH U METO/IOB
Kypca reometpuu 10-11
KJIacCOB,
cucTeMaTu3alus
3HaHU#: "BeKkTOpHI B
npocTtpaHcTBe”

89

0O6o06maroiiee
nosropeHue 11




NOHSATHUN U METO/I0B
Kypca reomerpuu 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHu: "06beM
MHOrOrpaHHUKA"

90

0Oo6o6maroiiee
noBtopeHue 11
NOHSITUM U METO/I0B
Kypca reometpuu 10-11
KJIaCCOB,
cucTeMaTu3anus
3HaHu: "06beM
MHOTrOrpaHHHUKaA"

91

0O6o6maroiiee
nosropeHue 11
IMOHATHUH U METO/IOB
Kypca reometpuu 10-11
KJIACCOB,
cucTeMaTu3alus
3”HaHuu: "[lnomanu
MOBEPXHOCTH U 06 BEMBI
KpYTJbIX Tes"

92

06o06maroiiee
nosropeHue 11
MOHATHUU U METO/Z|0B
Kypca reometpuu 10-11




KJIaCCOB,
CUCTeMaTH3aIus
3HaHui: "[lnomwaau

MOBEPXHOCTHU U 00'bEMBI

KPYTJIbIX Te1"

93

HToroBasg KOHTpOJIbHAA

paboTa

94

HTorosaga KOHTpPOJIbHAA

paboTa

95

[ToBTOpEHME,
0000I1IIeHHE U
cUucTeMaTH3alud
3HAHUM

96

Hcrtopusda pa3Butusa
CTepeoMeTPUH KaK
HayKH U e€ poJib B
pa3BUTUHU
COBPEMEHHBIX
VH>KeHEpHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUH

97

UcTopusa pasBuTuA
CTepeoMeTpHUH KaK
HayKU U e€ poJib B
pa3BUTHUHU
COBPEMEHHBIX




WH)XeHEPHBIX U
KOMIIbIOTEPHbBIX
TEeXHOJIOTUU

98

Uctopusa pasButusa
CTepeoMeTPpUH KaK
HAayKU U €€ poJib B
pa3BUTUHU
COBpPEMEHHBIX
VHXKE€HEepHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopusda pa3Butusa
CTepeoMeTpUH KaK
HayKH U e€ poJib B
pa3BUTUHU
COBpEMEHHBIX
VH>KeHEpHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUH

100

UcTtopus pa3sBuTHA
CTEPEOMETPUHU KaK
HayKHU U e€ poJib B
pa3BUTUU
COBpPEMEHHbIX
WHXXeHEepHBIX U
KOMITbIOTEPHBIX
TEeXHOJIOTUH




UcTopusa pasBuTuA
CTepeoOMeTpPUHU KaK
HayKHU U eé poJib B
101 pa3BUTUHU
COBpEeMEeHHBIX
VHXXEHEPHBIX U
KOMITBIOTEPHBIX

TEeXHOJIOTUU

Uctopusa pasButusa
CTepeoMeTpUHU KakK
HAayKU U €€ poJib B
pa3BUTUHU
COBpPEMEHHBIX

102

WHXXEHEPHBIX U
KOMIIbIOTE€PHBIX

TEeXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

102







MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA30BATEJ/JIbHOM MPOTPAMMBI

10 KJIACC
Kop .
IIpoBepsaeMble npegMeTHbIE pe3y/IbTaTbl 0CBOEHUA OCHOBHOM 06pa30
NpoBepsAEeMOro
CpeJHero o61ero 06pa3oBaHusa
pe3yJjbTaTa
7 ['eoMeTpus
7.1 OnepupoBaTb NOHATHUAMM: TOUKA, IPSAAMas], IJIOCKOCTb
7.2 [IpuMeHATb aKCHOMBI CTEPEOMETPUH U CJIeICTBUSA U3 HUX IIPU PELIEeHUH Ie
7.3 OnepupoBaTb NOHATHUAMMU: NIapaJJIeJIbHOCTb U ePIEeHAUKYJIAPHOCTD NPsN
7.4 KnaccuduuupoBaTb B3aUMHOE pacnoJioXKeHue NPsSIMbIX U JIOCKOCTEN B Ip
7 OnepupoBaTb NMOHATUSAMM: JABYTPAHHBIA YroJi, PpaHU ABYTPaHHOIO YIJ
' JIMHEUHBIU yroJ JBYTPaHHOI0 yTIJa, TpaZlyCHas Mepa ABYrPaHHOTIO yrJa
76 OnepupoBaTb NOHATUSAMHU: MHOTOIPAHHMK, BBINYKJbIM M HEBbINYKJIbl
' MHOTOTPaHHUKA, IPaBUJIbHbIM MHOTOTPaHHUK
77 Pacro3HaBaTb  OCHOBHble BH/Ibl MHOIOTPaHHUKOB  (MUpaMu/a,
' napaJijiesienumne/, Kyo)
KnaccuduuupoBaTb MHOTOIpaHHMKH, BbIOMpasd OCHOBaHMUA J[J KJa
7.8 HEBBINYKJ/Ible MHOIOTPAaHHUKH, IpaBUJIbHble MHOIOTPAaHHUKH, MPAME
napasijiesienuinespl)
7.9 OnepupoBaTb NOHATUSMMU: CeKyIlasi MJIOCKOCTb, CEYeHHe MHOTOTPaHHUKOE
7.10 O6BSACHATH NPUHLHUINBI IOCTPOEHUS CEYEHU MHOTOIPAHHUKOB, UCIIOJIb3YS
711 CTpouTb ceyeHHUS] MHOTOTPAaHHHUKOB METOJOM CJieZIOB, BbIMOJHATb (BbIH(
' PUCYHKOB NPOCTBIX 00'bEMHBIX QUTYDP: BUJ, CBEPXY, COOKY, CHU3Y
Pematp 3a/1auu Ha HaxoX/JeHUe reoMeTpHUYeCKUX BEJIMYMH 110 06pa3uam
712 U3BeCTHble aHaJMUTHYeCKHWe MeTOJbl IPU pelleHWH CTaHAAPTHBIX
' BbIYMC/IEHUE PACCTOSIHUN MEXAY ABYMs TOYKAaMH, OT TOUYKH /|0 MPSAMOH, O
CKpelUBaLUMUCS IPAMBIMHU
Pematp 3a/1auu Ha HaxoX/JeHUe reoMeTpHUYeCKUX BEJIMYMH 110 0O6pa3uam
713 M3BeCTHble aHAJMTHUYEeCKHME MEeTO/bl MpPU pelleHUH CTaHAAPTHBIX
' BbIYMC/IEHUE YIJIOB MeXJYy CKpellUBAaILHUMHUCA NPAMBIMU, MeXJy Mps
IJIOCKOCTSIMHU, [IBYTPAHHBIX YTJIOB
BbI4UCAAT 06'bEMBI U MJIOLAAU NOBEPXHOCTEN MHOTOTPAaHHUKOB (MIPU3M:
7.14 dopMyJ, BBIYMCAATH COOTHOLIEHUS MeXJAy IJIOWAAAMU HOBEPXHOC
MHOTOIPaHHUKOB
7.15 OnepupoBaTb MOHATUAMU: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCb U IIJ




OCb U IIJIOCKOCTb CUMMETPHUU QUTYPBI

M3BsiekaTh, TMpeob6pa3oBbIBaTb UM UHTepPHNpPETUpPOBaTh HHOpPMaIL

716 reoMeTpUYeCcKUX QUrypax, NpeACcTaBJeHHYI0 Ha YyepTexax U pUCYHKax
717 [IpuMeHATb reoMeTpuyeckue QakKThbl [AJ pelleHHUs CTepeoMeTpUYecK
' HECKOJIbKO I1aroB pelleHUs, ec/IM yCA0BUS NIPUMeHeHUs 3a/laHbl B ABHOM (
718 [IpuMeHATH NpocTellrMe NPOrpaMMHbIE CPeZACTBA M 3J€KTPOHHO-KOMMY
' pelleHuH CTepeoMeTPpUIeCKUX 3a/,a4
719 [IpuBOoAUTL NpHUMepbl MaTeMaTU4YECKUX 3aKOHOMEPHOCTeHM B MPUPO.
' NposiIBJIeHHE 3aKOHOB FeOMeTPHUU B UCKYCCTBE
[IpuMeHATh NoJlyYeHHble 3HAaHUA Ha NpPAKTHUKe: aHAJM3UPOBaThb peasibl
M3y4yeHHble MOHATHUSA B MpOLecce MOUCKA pelleHUs MaTeMaTH4yeCKd Cdc
7.20 MOJIeJIMPOBaTh peaJibHble CHUTyallMM Ha A3blKe I'eOMeTPHUH, HCCJIELO0Ba
MCII0JIb30BAaHMEM TeOMeTpHUYeCcKUX MOHATHHW U TeopeM, anmnapara ajre
3a/lauy, CBsI3aHHbIE C HAX0X/1eHUEM reOMeTPpUUECKUX BEJTUYMH
11 KJIACC
Kop, .
IIpoBepsieMble NpeaMeTHbIE Pe3y/IbTAaThl 0OCBOEHUS OCHOBHOM 06GPa30B
npoBepsieMoro
cpeAHero o61ero 06pa3oBaHusa
pe3yJbTaTa
6 ['eomeTpusa
OnepupoBaTb MNOHATHUSAMM: LWJIUHJpPUYECKass IOBEPXHOCTb, 06pa
6.1 NOBEPXHOCTH, LUJIMHJADP, KOHUYeCKas IMOBEPXHOCTb, 00pasylolhe KOHUT
cdepuyeckasi IOBEPXHOCTb
6.2 PacnosHaBaThb TeJsa BpaljeHus (UJIUHAD, KOHYC, chepa U map)
6.3 O6BACHATD CIOCOOBI MOJYYEeHUs TeJl BpallleHUs
6.4 KnaccuduunpoBaTh B3aUMHOe pacnoJioykeHue chepbl U MJIOCKOCTH
6.5 OnepupoBaTb NOHATUSAMU: LIAPOBOM CErMeHT, OCHOBaHHWE CErMeHTa, BBICO
' OCHOBaHMe LIapOBOr0 CJ10£1, BbICOTA IIAPOBOTr0 CJIOS, IapOBOX CEKTOP
6.6 BbluHucASTh 06bEMBI U MJIOLIA/IM TOBEPXHOCTENW Tes BpalleHHusl, TeoOMeTpl
' bopmy
6.7 OnepupoBaTb NOHATUAMU: MHOTOTPAaHHUK, BIIMCAaHHBIA B chepy U OIMUC:
' BIIMCAaHHAA B MHOTOIPAHHHUK UJIU TeJIO BpallleHUs
6.8 BBIYUCAATE COOTHOLIEHUSA MEXAY IJIOIAAAMY NIOBEPXHOCTEN U 0O bEMAMHU 1
6.9 N306paxkaTh u3yyaeMble GUIYpbl OT PYKU U C IPUMEHEHHUEM NPOCThIX YePT¢
6.10 BbInosiHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0O'bEMH:!




CHHU3Y,; CTPOUTDb CEYECHHA TEJ BpallleHHUA

W3BnekaTb, UWHTepHpeTUpOBaTb U  INpeobpa3oBbIBaTb HUHpOpMaLY

6.11 reoMeTprUyecKux GUrypax, npecTaBJeHHYI0 Ha YepTexKaxX U PUCYHKaX
6.12 [IpuMeHaThs reomerpudeckre ¢GakTbl [AJ pelIeHUs CTepeoMeTpHUYecKl
' HECKOJIbKO I1aroB pelleHus], eC/Iy YCJA0BUS IPUMeHeHUs 3a1aHbl B IBHOH ¢t
6.13 OnepupoBaTh NOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BeInosIHATL [1eMCTBUSA CJI0XKE€HHWS BEKTOPOB, BbIYMTAHUA BEKTOPOB U YMI
' 00'bACHATD, KAKUMU CBOMCTBAaMHU OHU 06/1aJ1a10T
6.15 [IpuMeHATH NpaBUJIO apaslieJienuIea py CJI0)KeHUU BEKTOPOB
OnepupoBaTb NOHATUAMU: [AeKApTOBbl KOOPJAHWHATbl B IPOCTPAHCTBE,
6.16 pPaBEHCTBO BEKTOPOB, KOOpPJAMHATBHI BEKTOpPa, YroJl MeXJy BeKTOpaMH
BEKTOPOB, KOJIJIMHeapHble U KOMILJIAHAPHbIE BEKTOPBHI
6.17 HaxoguTe cymMMy BeKTOPOB U NpPOM3BeJieHHE BEKTOpa Ha 4YMCJIO, YTOJ M
' IIpoU3BeJleHue, pacK/IaZblBaTh BEKTOP 110 [BYM HEKOJIJIMHEAPHbIM BeKTOpal
6.18 3azaBaTh MIJIOCKOCTb YPaBHEHUEM B 1eKapTOBOM CUCTEMe KOOPAUHAT
6.19 PewraTe npocrelive reoMeTpruiecKre 3a,a4M Ha IpUMeHEeHHe BEKTOPHO-K
PemaTp 3a7a4yu Ha /JOKa3aTeJIbCTBO MaTeMaTHYECKHUX OTHOIIEHWH U H
6.20 BEJIMYMH N0 00pasyaM WU aJropuTMaM, IPpUMeHsIsI U3BECTHblE MeTO/ibl
MaTeMaTU4eCKHX 3aZa4
6.21 [IpuMeHATH npocTeliiue MPOorpaMMHbIe CPeACTBA U 3JIEKTPOHHO-KOMMY
' pelleHuH CTepeoMeTpUYeCKHX 3a/a4
6.22 [IlpyBoAuTL nNpHMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTEHM B IPHUPOJ
' NposiBJIEHUE 3aKOHOB T€eOMEeTPUHU B UCKYCCTBE
[IpyMeHATH MoOJlyyeHHble 3HAHWS Ha MpPaKTUKe: aHAJIM3UPOBAThb peasibH
M3y4yeHHble MOHATHUS B Ipollecce MOUCKA pellleHUs MaTeMaTH4YeCKHh CPC
6.23 MOJIeJIMPOBAaTh peasibHble CUTYallUU Ha f3blKe TeOMeTpHUH, HCCAel0Ba

HNCII0JIb30OBAHHUEM Te€OMETpPHYECKHUX INOHATHUH U TeopeM, alImnapara aJrel
3a/la4y, CBA3aHHbI€ C HAX0XXJE€HHUEM reOMEeTPpHUI€CKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Ko,
7

IIpoBepsieMbIii 3/71EMEHT COAEPKAHUA

['eomeTpusa

7.1

OcHOBHBIE NMOHATUA CcTepeoMeTpuU. Touyka, nmpsAMasd, MJIOCKOCTb, NpPOCTpaHCTBO. [lo
IIOCTPOEHUH CTePEeOMEeTPHUH: AKCUOMBI CTEPEOMETPHH U CIe[CTBUA U3 HUX

7.2

B3auMHoe pacnoJsioxxeHre NpAMBIX B IPOCTPAHCTBE: NlepeceKaroliyecs, napasjebHble
[lapansiesbHOCTh NOPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: MapaJijie/ibHble
napasjieJIbHOCTb TPEX NPSAMBIX, NapajeJIbHOCTb IPSAMOM U IIJIOCKOCTH. YTJIbIC COHAIIP:
MeXJy MpAMBIMH B IpocTpaHcTBe. [lapansenbHOCTb MJIOCKOCTEH: Mapasjesb
napajjieJbHbIX IJIOCKOCTeHd. [IpocTeiliime mnpocTpaHCTBEeHHble GUrypbl Ha I
napasijiesienuies, IoCTpOeHUe Ce4eHU N

7.3

[leprnieHAUKYJISIPHOCTDb NPSMOM U IIJIOCKOCTH: MIEPIeHJUKYJISIpHbIE NPsIMble B TPOCTPaH
U NepHneHJUKyJ/spHble K MJIOCKOCTH, NMPU3HAK NepPNeHAUKYJSPHOCTH NMPSAMON U ILJIC
HeprneHUKYJSIPHON MJIOCKOCTU. YTJibl B NPOCTPAHCTBE: YroJ MEXAY MPSIMOU U IO
JIMHEWHBIN yrosi JByrpaHHOro yrJja. [lepneHAUKyJsip M HaKJIOHHbIE: PACCTOSIHUE
paccTosiHMe OT MNPSMOW [0 MJOCKOCTH, MpoeKUuss QUrypbl Ha MJIOCKOCTb. [lepmet
IpU3HAK MePHeHUKYJISIPHOCTH JIBYX MJI0CKOCTel. TeopeMa o TpéX neprneHUKyJIspax

7.4

[loHATMEe MHOrOrpaHHMKa, OCHOBHbIe 3JIEMEHTbl MHOIOTPAaHHHUKA, BBINYKJblE U HeE
pa3BépTKa MHOrorpaHHuka. [I[pusma: n-yrosibHasd Npu3Ma, 'PaHU U OCHOBAHUSA MNPV
NpU3Mbl, O0KOBasgd M MOJIHAs MOBEPXHOCTb NpU3Mbl. [lapannenenunes, npsaMoyroJisl
cBocTBa. [lupamuja: n-yrosbHasi NUpaMuZia, TPaHU U OCHOBAaHME NMUPAMU/[bl, OHOKC
NApaMU/ibl, MPaBUJIbHAA Y YCeY€HHAsA NUpaMUAa. JJIeMeHThl IpU3Mbl U MUpaMUAbIL. [
NOHSATHUE NPAaBUJIBHOTO MHOIOTPAaHHMKA, IpaBUJIbHAsA NMPU3Ma U NpaBUJIbHAA MUpPaMU/
nYMpaMu/ia U NpaBUJIbHBIN TeTpasap, Kyo. [IpescTaBiieHre 0 MpaBUJIbHbIX MHOTOI'PaHE
uKocas pyrue CeyeHus NpU3Mbl U NIHUPaAMU/LbI

7.5

CMMMeTpUs B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEJNbHO TOYKH, MPSIMOM, MJIOCKOCT
nupamMu/iax, napajiesenumneax, NpaBUJbHbIX MHOTOTPaHHUKAX

7.6

BbluuMciieHUe 3/1eMeHTOB MHOTOTPAaHHUKOB: pE6pa, AuaroHasny, yribl. [lnomaab 60Ko
IOBEPXHOCTH NPSMOW NPHU3MBbI, [JIOLA/lb OCHOBAaHUH, TeopeMa 0 60KOBOM MOBEPXHOCT
OOKOBOW IMOBEPXHOCTU U IMOBEPXHOCTHU MPABUJIBHOW NHUpPaMHU/bl, TeopeMa O IMJIOLL
[ToHsaTue 06 06béMe. 06'bEM NHPAMU/bI, TPU3MbI

7.7

HO,C[O6HbIe TeJia B IPOCTPAHCTBE. CooTHo1IEHUs Mexay mjaomaadamMu HOBerHOCTeﬁ, 00"
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Kop, [IpoBepsieMblil 31EMEHT COAEPKAHUS
6 ['eomeTpusa
[unuHapuyeckass MNOBEPXHOCTb, 00pasywolliyde LUJIUHAPUYECKOU TMOBEPXHOC
6.1 NOBEpPXHOCTHU. {U/IMH/p: OCHOBaHUA U OOKOBasi MOBEPXHOCTb, 00pasyolas U och,
MOBEPXHOCTHU
KoHuveckasi noBepXHOCTb, 06pa3yoliue KOHUUECKON TOBEPXHOCTH, OChb U BEPILIUE
6.2 KoHyc: ocHOBaHMe U BeplivHa, 06pa3ymolias U 0Ch, MJIOIAJAb OGOKOBOW U MOJIHC
KOHYC: 00pasymolye U BbICOTa, OCHOBAHUSA U O0KOBasi IOBEPXHOCTh
6.3 Cdepa u wmap: ueHTp, paiuyc, AUaMeTp, IJIOUIAlb MOBEPXHOCTU cPephl. Baumr
' MJIOCKOCTH, KacaTeJibHas MJIOCKOCTb K cdepe, miouiaib chepbl
6.4 H306parkeHue TeJs BpallleHUsI Ha MJIOCKOCTH. Pa3BépTka [UIKMH/pa U KOHYCa
6.5 KoM6uHanuu Tes BpallleHHWs U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMMUCAHHbBIN OKO
' B MHOTOTPAaHHUK, UJIH TeJIO BpallleHUs
6.6 [lonaTue 06 o06bEéMe. OcCHOBHble CcBoWcTBa 06bEMOB Tes. Teopema 06
' napaJijiesienune/zia v caefcTBUs U3 Heé. 00'bEM [UINH/APA, KOHyca. 06'bEM LIapa U I
6.7 [logo6HbIE Tesia B npocTpaHcTBe. COOTHOLIEHUS MeXAY MJIOLAAAMU IOBEPXHOCTEY
6.8 CeveHus1 UUIMH/ApPA (Hapa/ijieJIbHO U MePIeHAUKYISPHO OCHU), cedyeHUs KoHyca |
' npoxo/siiiee Yepe3 BepIIUHY), CeYeHUs 1apa
BeKTOp Ha MJIOCKOCTU U B npocTpaHcTBe. C/I0)KeHUEe Y BbIYMTAHUE BEKTOPOB. YM
6.9 PassiokeHue BekTOpa 1O TPEM HeKOMIJIaHApHbIM BeKTopaM. [IpaBusio mapasuia
CBfI3aHHBIX C IPUMEHEHHWEeM NIPaBUJI IeUCTBUM C BEKTOPAMHU
[IpamoyrosibHasg cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopAMHATBI BEKTO]
6.10 KOOpAMHATaX. Yros Mexzay BekTopaMU. CKaJdpHOe Npou3BeJjeHUEe BEKTOPOB.

MNpAMBIMH U IIJIOCKOCTAMH. KOOpAI/IHaTHO-BeKToprII‘;I MeTOo/J IIPpHU pellIeHHH TreOMeT




ITPOBEPAEMBIE HA ET'3 10 MATEMATUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHO¥ OBPA30BATEJ/IbHOM ITIPOTPAMMbI CPEJJHETO

OBIIETI'0O ObPA3OBAHUA

Ko npoBepsiemoro
Tpe6GoBaHMA

[IpoBepsieMble TPpeGOBaHUS K NPEeAMETHBIM pe3y/ibTaTaM 0CBOEHH:
0o0Gpa30BaTe/IbHOW NPOrpaMMbl CPeHEro 061Iero 06pa3oBaHUus

BiiazieHue MeTo/aMU [0Ka3aTesbCTB, aJlOPUTMaMHU pelleHus 3a4ad
ONEepUpPOBAThb MOHSATUSIMHU: OIpeJieJIeHHue, aKCUOMa, TeopeMa, CJie)
Jl0Ka3aTeJbCTBO, PAaBHOCUJIbHbIE (OPMYJUPOBKU; MPUMEHSATh U»
obpaTHOe U NPOTUBOIOJIOKHOE YTBEpXKAEeHUe, NPUBOJUTHL NP
MCII0JIb30BaTh METOJi, MaTeMaTUYeCKON UHAYKIMU; MTPOBOJUTH J0Ka3
pellleHUM 3aJlay, OLIEHUBATh JIOTHUYECKYI MPaBUJbHOCTb PaCCYX/I¢
HOHATUSMU: MHOXECTBO, MOJMHOXXECTBO, ONepalid HaJ, MHOXECTR
TEOPETUKO-MHOXXECTBEHHbIM anmnapaT JJis ONHCAaHUSl peasibHbIX I
pellleHUH 337ja4, B TOM YUCJEe U3 JIPYTUX yYeOHBbIX MPeJIMETOB; YMEHI
rpad, cBsa3HbIM rpad, AepeBo, LIMKJ, rpad Ha MJOCKOCTH; YMEHHE 3a
pas3/IMYHBIMU CII0COGAMU; UCII0JIb30BATh rpadbl NPU pelleHUU 3a1a4

YMeHve omnepupoBaTh MNOHATHUSIMU: HATypaJibHOE 4YMCJIO, LieJioe

noKa3aTeJieM, KOpeHb HaTypaJibHOW CTENEeHH, CTeNeHb C pallMOHaJbE
JIeMCTBUTEJIbHBIM [IOKa3aTeJsieM, IorapupM YKCJIa, CHHYC, KOCUHYC U Ta
OCTATOK IO MOAYJII0, PallMOHAJbHOE YMCJI0, UpPaLlMOHAJIbHOE YHUCJI
1eJIblX, paljMOHaJIbHbIX, J€UCTBUTEJbHBIX YUCEJ; YMEHHUE HCIO0JIb3C
HAaMMeHbIIUK 0OIIMN Jle/IUTe/Ib U HaUMeHblllee 001ee KpaTHOE, aJiro
3a/la4y; 3HAKOMCTBO C PAa3/IMYHbIMU MO3UIJMOHHBIMU CHCTEMAMHU CUH
BbIUMCJIEHHWE 3HAauYeHUW U TMpeoOpa3oBaHUs BbIpAXKEHUM CO CT
npeo6pa3oBaHUs APOOHO-PAIMOHANIBHBIX BbIPAOXKEHUH; YMeHHe

N0C/IeIOBAaTEJNbHOCTb, apudMeTHUYecKass MPOrpeccusi, reoMeTpUYecK
yObIBalolasi reoMeTprUyecKasi Nporpeccusi; yMeHue 3a/jlaBaTh MOCJIE/(C
NOMOILIbI0O PEKYpPPEHTHbIX GOPMYJ; YMEHHE OINepUpPOBATh MOHSTI
CONpsKEHHbIE KOMILJIEKCHbIE YHCJIa, MOAYJIb U apryMEHT KOMILJIEK
KOMILJIEKCHBIX 4Hces (reoMeTpuhyeckasi, TPUTOHOMETpUYECKash I
NpPOU3BOAUTL apuPMeTHYeCKHue AeUCTBUS C KOMIJIEKCHBIMH 4YHCJ
WCNO0JIb30BAaHUS KOMILJIEKCHBIX 4YHCeJ; ONEePUPOBAThb MOHATHUAMI
onpeJieJINTENb MaTPHUIbl, TEOMETPUYECKHUU CMBICJI ONPeAeTUTe s

YMeHue ollepupoBaTh NOHATUSAMU: pallUOHa/IbHbIE, UpPaLMOHAJIbHBbIE,
JorapupMuyeckrde, TPUTOHOMETPUYECKHUE YpaBHEHUS U HepaBeH(
ONepUpPOBATh MOHATUSAMHU: TOXKIECTBO, TOXKJEeCTBEHHOe Ipeo6pa3oBaH
CUCTeMa YpaBHEHUW U HEpPaBEHCTB, PAaBHOCHUJIbBHOCTb YpaBHEHUH, He




pemaTb YypaBHEHHSA, HEPABEHCTBA U CUCTEMBbI C IOMOIBIO PA3JIMYHbIX I
HepaB€HCTBA U CUCTEMbI C IIdpaMeTpPOM,; IIPUMEHATb YPABHEHHA, HE
pemieHnd MaTeMATHY€CKHUX 3a/1a4 U 3a/4da4 U3 PA3JIMIHbIX ob6JiacTel Hay

YMeHue onepupoBaTb MNOHATUAMHU: QYHKLHUA, YETHOCTb QYHKLUU
OTPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb QYHKLHH, 3IKCTPEMYM
HauMeHblllee 3HAaYeHUsI QYHKIMU Ha NMPOMeXYyTKe, HellpepblBHasA }y
byHKUMM, NepBasg U BTopas NpPOU3BOAHAsA (QYHKLUH, reoMeTpUye
IpPOM3BOJHOM, NepBOO6pa3Has, oNpe/e/éHHbI UHTerpas; yMeHre Ha
bYHKIMM; YMEHUEe BBIYHCAATH NPOU3BOJHBIE CYMMBbl, MPOU3BEJ€HH
byHKUMHE, HaxoJUTb YpaBHEHHe KacaTeJbHOW K rpaduky oy
IpPOM3BOJHbIE 3/IeMEHTAPHBIX QPYHKIUN; yMEeHHe UCIO0JIb30BaTh IPO¥
byHKUMHE, HAxOJUTb HauboOJblIMe W HaWMeHblIMe 3HayeHUs
MHOT04JIEHOB C MCII0JIb30BaHMEM allapaTa MaTeMaTH4YeCKOro aHaJIU:
JUJIS1 HAXO/1eHUS1 HAUJYYIIero pelleHusl B IPUKIaJHbIX, B TOM YHUCJIE (
du3nyecKux 3a/jayax; HaXOJAUThb IJIOUAAU U 00bEMBI QUIYp C TIOMO
IprUMepbl MaTeMAaTUYECKOT0 MOZeJIMPOBAaHHUSA C NOMOILbI0 AU depeHIy)

YMeHure onepupoBaTh MOHATUSAMMU: rpaduk GyHKIUH, 0OpaTHasA PyHI
JUHelHasg OQYHKIUS, KBaJipaTU4Hass (YHKIMsS, palndoHabHas ¢yH
TPUrOHOMeTpUUecKkue (QYHKIHUH, O06paTHble TPUTOHOMETPUYECKHUE

Jorapupmuyeckass QyHKIUH; YMeEHHE CTPOUTh TIpaduKd H3y4YeH
npeobpa3zoBaHusl TrpapUKOB QPYHKLUNA, HUCNOJb30BaTh TIpadUKU [,
3aBHCHUMOCTEMH, MPHU pelleHUU 33/1a4 U3 JIPYyTUX Y4eOHbIX MPeJIMETOB |
BbIpakaTb (GOpPMYyJIaMHU 3aBHUCUMOCTH MEXAY BeJWYUHAMH; HCIOJIb3
bOYyHKUME AJ1 pellleHUs] YpaBHEHWN, HEpPaBEHCTB M 3aJay C Iaf
KOOP/IMHATHOM MJIOCKOCTH MHOKeCTBA pellleHUH ypaBHEHUH, HepaBeH(

YMeHUe peliaTh TEKCTOBbIE 33Jla4uM Pa3HbIX TUIOB (B TOM YHCJe Ha
JIBI)KEHUeE, Pab0Ty, CTOUMOCTbh TOBAPOB U YCJIYT, HAJIOTH, 33/]a4U U3 00
U CeMeWHbIMH (PpUHAHCAMH); COCTABJISTH BbIpa)KEHHSs], ypaBHEHHs], He
YCJOBHUIO 3aJlaud, MCCAe[0BaTh IOJyYeHHOEe pelleHhe U OIle
pe3y/IbTaToOB; YMEHHE MOJIeJIMPOBAThb peaJibHble CUTyal[Ud Ha SI3bl
BbIpaKEHUS], ypaBHEHHs, HepaBEHCTBA W HX CHUCTEMbI IO YCJIC
IIOCTPOEHHbIe MOJIEJIM C MCIO0JIb30BAaHHEM ammapaTa ajaredopbl, UHTE
pe3yJsibTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpeJlHee apudMeTHYecKoe,
HauMeHblllee 3Ha4YeHUs, pa3Max, JUCIepCUs, CTaHAAPTHOe OTKJIOHEHU
U3BJIeKaTb, UHTepHpeTupoBaTb HMHPOpPMalMI0, NpeACTaBJIEHHYI B
rpadrkax, OTpaXkarolllyl0 CBOMCTBA peaibHbIX NPOLLECCOB U SIBJIEHUH; T
NOMOIbI0 TabJML, W JuarpaMM; HCCJIeJ0BaTb CTaTUCTUYeCKHe
nprMeHeHHeM TrpadUYecKux MeTOZOB M 3JEKTPOHHBIX CpeJCTB;




COBMECTHbLIE Ha6JI}O,£[6HI/IH C IOMOIIbIO ANATr'PaMM paCcCerMBAHHUA U JINHE

YMeHue onepupoBaTb NOHATHUAMU: CJAYYaWHBIM ONBIT U CAy4Yau!
CIy4allHOT'O COOBITHS; YMEHHUE BbIYUC/IATh BEPOATHOCTD C UCII0JIb30Ba
NpUMeHATb GOpPMYJIbl CI0XKEHHWS M YMHOXXeHUS BeposiTHOCTeH, dor
bopmyny bepHysin, koMO6UHaTOpHbIE (GaKTbl U QOPMYJIbl; OLEHUB
COOBITHH; yMeHHe ONlepUpOBaTh MOHATUAMU: CIy4aliHas BeJIMYMHA, pé
MaTeMaTU4YeCcKoe OXWUJaHue, AUCHepCUs U CTaHAAPTHOE OTKJIOHE
byHKUMM pacnpefesieHUsT W IJIOTHOCTA PaBHOMEPHOIO, IOKa3:
pacnpezesieHU; yMeHHe MCI0J1b30BaTh CBOMCTBA U3yUYEHHbBIX paclpe/
3HAaKOMCTBO C MOHSTHUAMMU: 3aKOH OOJIBLIMX 4YHMCeJ, METO/bl BbIOOPOT
IPUBOJAWUTh NpUMepbl NpPOSIBJIEHUS 3aKOHA OOJIbLIMX 4YHCeJ B Ip
SIBJIEHUSIX; YMEHHE ONeprUpoBaTh MOHATHUAMU: COYETaHUE, TePeCTaHO!
nepecTaHOBOK; 6MHOM HbIOTOHA; yMeHMe NPpUMEHATh KOMOUHATOPHBI
pelleHHs 3a/ja4; OLLleHUBATh BEPOSTHOCTU peaibHbIX COObITUH; COCTAaB.
Y UHTepNPeTUPOBATh NOJy4eHHbIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHUSIMHU: TOYKA, NpsiMasl, MJIOCKOCTb, I
BeJIMYMHA YIJIa, JIOCKUU YToJi, IBYrPaHHbIN YroJ, TPEXTPAaHHBIA yro.l
NapasieJIbHOCTh M NEepPNeHUKYJSPHOCTb NPSAMBIX U IJIOCKOCTEH, )
MeX/ly MPSIMOM U IJIOCKOCTBIO, YTOJ MeX/y IJIOCKOCTSIMH, PacCTOSIE
paccTosiHMe MeXAy MPSIMbIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMHU;
pellileHUU 33aJja4y H3y4YeHHble (GaKTbl U TEOpeEMbl IJIAHUMETPUH; Y
006'bEKTOB OKPYKAKIIEro MUpPa; CTPOUTh MaTeMaTHUUYECKHEe MOJIENH (
MOHSATHUHN U BeJIMYHH, pelllaTh CBSI3aHHbIE C HUMU MTPAKTUYECKUE 3a/]a4l
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YMeHUe onepupoBaTh MOHATUSAMHU: IJIOMAAb GUTYPHI, 06'bEM PUTYDHI,
MHOTOTPaHHUK, CeYeHHWe MHOTOTpaHHHWKA, Ky6, MmapaJsuiesenunef], Mf
MOBEPXHOCTb BpallleHHs, LUJUHAP, KOHYC, wap, cbepa, miouaib co
NMpaMUbl, MPU3MBI, KOHyCa, LHJIUHJAPA, O6BEM Kyba, NPSAMOYT
NMpaMUbl, MPU3Mbl, LUJIHWHApPA, KOHyCa, Iapa, pa3BEpPTKa MOBEp
UJIMHAPA, NapaJijesbHble OCH WM OCHOBAaHUIO, CEUYeHHe IIapa, IJIa
I[WJIMH/pPA, KOHyCa; yMeHHe CTPOUThb CeYeHHWe MHOTOrpaHHHMKaA, W
bUrypbl U MOBEPXHOCTU BpallleHUs, UX CEYEHHs], B TOM YHUCJIE C TTOMC
yMeHHEe TNPUMEHSTb CBOWCTBA TeOMETPUYECKHUX QUTYp, CaMocC
onpe/iesieHUs1 U3y4yaeMbIX QUTYP, BbIJIBUTATh TMIIOTE3bI O CBOUCTBAX WU
¢ouryp, o60CHOBBIBaTh HWJIM ONPOBEPraTh UX; YMEHHE MPOBOJUTH
pa3JIMYHbIM IPU3HAKAM, BbINTOJHATh HE06X0JUMbIE JJONOJTHUTENbHBIE
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YMeHue onepupoBaTb IOHATHUAMU: [JIBUXKeHHEe B IPOCTPAHCTBE
CUMMETpPHUsI Ha IJIOCKOCTM M B HPOCTPAHCTBE, MOBOPOT, Mpeobpast
burypsnl; yMeHUe pacrno3HaBaTh paBHbIe U N0J00HbIE GUTYDPHI, B TOM
apXUTEKType; HCHOJb30BaTb TreOMeTpHUYeCKHEe OTHOLIEHUS MpHU




reoMeTpUyecKre BeJUYMHbI (JJIMHA, yToJi, IJolajb, 06bEM) NpU
y4eOHbIX NpeAMETOB M W3 peasibHOM >XU3HU; YMEHHE BBbIYUCJAATH
(anmHa, yroJ, maouajb, 006bEM, MJIOLIAJb MOBEPXHOCTH), HCIOJIb3
MeTO/ibl, B TOM YHCJIe: IJIOUIAJb MOBEPXHOCTU NMHUPAMHU/BbI, NPU3MBI,
chepbl; 06bEM Kyba, MPSIMOYTOJBHOrO Mapasjiesenunesa, NupaMu/pbl,
11apa; yMeHHe HaXOAUThb OTHOLIEHHE 00'bEMOB MOA0OHBIX GUTYD

12

YMeHune omnepupoBaTb NOHATUAMHU: NPAMOYTOJIbHAA CHUCTEMA KOOD,
TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB, NIPOU3BEeJeHHE BeK
BEKTOpa N0 6a3UCy, CKaJIApHOe NpOoU3BeJieHHe, BEKTOPHOe NIpoU3Be/ie
yMeHHe UCIO0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METO/, /4 pelle
3aJlay JpyTrux y4eO6HbIX IpeMEeTOB

13

YMeHue BbIOMpATh MNOAXOASAIMH METOJ [Jisl pelleHus 3aJaur
MaTeMaTUKH B MW3yYEeHUU TMPUPOJHBIX M OOLIECTBEHHBIX IMPOILIE
pacrno3HaBaTh NpPOsIBJIEHHE 3aKOHOB MaTEMaTUKU B HCKYCCTBE, YM
MaTeMaTU4YeCKUX OTKPbITUN POCCUMCKON U MUPOBOM MaTeMaTHYECKOU




INEPEYEHD 3JIEMEHTOB COAEPXKAHUA, IPOBEPAEMbIX HA ET3 I10

MATEMATHUKE
Kop, IIpoBepseMbIi 3/IEeMEHT COJepKaHUuA
1 Yucsa ¥ BEIYUC/IEHUA
1.1 HaTtypasibHble U nesble yucaa. [I[py3Haku JeJIMMOCTH LeJ1bIX YU Cel
1.2 PannonasnbHble yncia. OObIKHOBEHHBIE U leCATUYHbBIE APOOU, IPOLLEHTHI, 0€CKOHEeYE
ApudMeTHUyeCKM KOpeHb HaTypaJibHOW cTeneHH. JlelUcTBUS C apuPpMeTHUYEeCKUN
1.3 CTeNeHu
1.4 CreneHb ¢ eabIM oKa3aTesieM. CTeneHb € pallMOHa/IbHbIM NOoKa3aTesaeM. CBOMCTBA
1.5 CHHYC, KOCUHYC ¥ TaHT'€HC YU CJI0BOT0 apryMeHTa. ADKCUHYC, apKKOCHHYC, apKTaHT€eH
1.6 Jlorapudm yncia. [lecATUYHBIE U HATYpaJIbHbIE JTOTapUPMBbl
JencTBUTeNbHBIE 4YHCIA. ApudMeTHYecKHe oONepanydu C JAeWCTBUTEJbHBIMU
L7 BbIYMCJIEHUS, IPAaBUJIa OKPYTJIEHUS, IPUKU/KA U OLleHKA pe3y/ibTaTa BbIYUCIEeHUN
1.8 [IpeobpazoBaHue BbIpaXKeHU I
1.9 KoMruiekcHble yncia
2 YpaBHeHMA U HepaBeHCTBa
2.1 llesible ¥ pO6GHO-paLlMOHA/IBHBIE YPABHEHHUA
2.2 WppanuoHa/ibHble ypaBHEHUSA
2.3 TpuronoMmerpuyeckue ypaBHeHUs
2.4 [lokaszaTesibHble U JIorTapuPMUYECKHEe YPaBHEHUS
2.5 Llesible u Jpo6GHO-paLlMOHAIbHbIE HEPABEHCTBA
2.6 WppanyoHa/iibHble HepaBEHCTBA
2.7 [lokazaTesibHbIE U JoTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTrpuyeckre HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTU YPABHEHUU U HEPABEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 MaTtpuna cucTeMbl JTMHENHBIX ypaBHeHUH. Onipe/iesiMTeIb MaTPHULbI
3 ®yHKUMU ¥ rpadUKH
@®yHk1Ms, cnocobbl 3afaHusa GyHkuuu. [paduk PyHkuuu. BsaumHo ob6paTHble GyH
31 byuknuu. [lepuoanyeckre QyHKIUU
O6s1acTh ompejesieHUss U MHOXeCTBO 3HayeHUM GyHKuuu. Hynu ¢yHkuuu. [Ipome
3.2 [IpoMeKyTKH MOHOTOHHOCTH QYHKLMU. MakCUMyMbl U MUHUMYMbl GyHKIMU. He
3HayeHUe QYHKIUM Ha IPOMEXKYTKe
3.3 CreneHHas QyHKIMS C HATYpaJbHBIM U LieJIbIM NIOKa3aTesieM. E€ cBoiicTBa U rpaduk




Nn-oy CTeneHu

3.4 Tpuronomerpuveckre QyHKIMH, UX CBOMCTBA U rpadUKU
3.5 [lokasaTesibHasd U orapudmuyeckas GyHKILUH, UX CBOMCTBA U rpadUKU
3.6 Touku pa3pbeiBa. AcUMITOTHI TpaprKoB GyHKI UK. CBOMCTBA QYHKI UM, HENTPEPbIBHBI
3.7 [TocnemoBaTe/IbHOCTH, CIIOCOOBI 3aJaHUA OCAeL0BaTEJIbHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpuyeckasi nporpeccuu. ®opmyiia cl0KHbIX NPOIEHTOB
4 Hauyasia MaTeMaTuyeckoro aHainsa
4.1 [IpousBoaHasa ¢yHkuu. [[pousBoHbIE 3/IeMeHTaPHBIX QYHKIUI
[IpyuMeHeHHe NPOU3BOJHOM K HCCAEJOBAaHUI QYHKUUA Ha MOHOTOHHOCTb U
4.2 HauObOJIbLIEr0 U HAMMEHbILEro 3HaYyeHUsA QYHKIMU HA OTPe3Ke
4.3 [lepBoo6pa3Hast. UHTerpan
5 MHoxecTBa ¥ JI0OTUKa
5.1 MHoXxecTBO, onepanuy HaJ, MHOXXeCTBaMu. /luarpamMmel Jusepa — BeHHa
5.2 Jloruka
6 BepoATHOCTb U CTaTUCTHUKA
6.1 OnucartesibHad CTaTUCTUKA
6.2 BepoATHOCTB
6.3 Kom6uHaTOpuKa
7 ['eomeTpusa
7.1 @urypsl Ha JIOCKOCTHU
7.2 [IpsiMble ¥ NJIOCKOCTHU B NIPOCTPAHCTBE
7.3 MHOrorpaHHUKHU
7.4 Tesia U TOBEpXHOCTH BpallleHUA
7.5 KoopauHaThl U BEKTOPHI
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