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INIOACHUTEJIBHASA 3AIIMCKA



[eomeTpusi siBjisieTCST OJHUM M3 0a30BbIX KYPCOB Ha YpPOBHE CpeAHero
ob1riero o6pa3oBaHUsl, TaK Kak 00ecrieuMBaeT BO3MOXKHOCTh W3YUeHUsl AUCLIATIIIH
eCTeCTBEHHO-Hay4YHON HarpaB/IeHHOCTH W TpeAMEeTOB T'yMaHUTApHOIO LMKJIA.
[TockonbKy ~ JOrMYecKoe — MbllUleHWe,  (opMupyemMoe  TMpU  U3YUEHUH
00yyaroIIMMUCs TIOHSATUNHBIX OCHOB TeOMeTPUH, MPH Jl0Ka3aTelbCTBe TEOpPeM U
MIOCTPOEHUH LIeTIOUKH JIOTUUECKHX YTBEep)KJEeHWH TPU pellleHuH TeOMeTpUYecKUX
3a/la4, yMeHWe BbIIBUraTb W OIpOBeprarb TUIOTe3bl HENOCPeJCTBEHHO
VICTIOJIb3YIOTCSI TIPY PeLleHUM 3a/jau eCTeCTBEHHO-HAayUHOr'o LMK/Ia, B YaCTHOCTU
(r3nueckux 3azau.

Llesib 0cBOeHMsI TIpOrpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha yriay6iéHHOM
YPOBHEe — pa3BUTHE WHJUBHYa/NbHBIX CHOCOOHOCTEM OO0yuaromuxcs TIpu
U3yueHUM TeoMeTpuM uepe3 obecrieyeHre BO3MOXKHOCTU TIpUoOpeTeHUs u
UCTob30BaHusi  Oosiee  T/IyOOKMX TreoMeTpUYeCKUX 3HaHUN U [IeHCTBUM,
crielM(pUYHBIX TeOMeTPUH, U HeOOXOUMBIX /ISl YCTIeLTHOTo MpodeCcCHOoHaTbHOTO
oOpa3oBaHusi, CBS3aHHOTO C UCIO/Ib30BaHUEM MaTeMaTHKHU.

[IpropuTeTHBIMU 3aJjauaMu Kypca reoMeTpUM Ha YryiyOJEHHOM YpDOBHe,
PaCHIMPSIOIMMY U YCUIMBAIOILIMMU Kypc 6a30BOr0 yPOBHS, SIBJISTFOTCS:

paclvpeHye TMpesCTaBAeHUs] O FeOMeTPUM KaK YaCTU MUPOBOW KYJIbTYPhI U
(opMrpOBaHHe 0CO3HaHUS B3aUMOCBSI3U FeOMETPUM C OKPY>KarOLIUM MUPOM;

(¢opMypoBaHHe TIpe/CTaBAeHWs O IPOCTPAHCTBEHHBbIX (Urypax Kak o
Ba)KHEMILIMX MaTeMaTUUeCKUX MOJeJisiX, TO3BOJISIOIIUX OIMUChIBAaTh W U3yuaThb
pasHble sB/IeHUsT OKPYKatolllero M1pa, 3HaHHe TIOHATUHWHOTO arrapaTa 1o paszeny
«CrepeomeTpusi» yueOHOT0 Kypca reoMeTpuy;

dbopmMupoBaHMe ~ yMeHUsl  BjaZileTb ~ OCHOBHbIMU  TOHSITUSIMU O
MIPOCTPAHCTBEHHBIX (Urypax M MX OCHOBHBIMU CBOMCTBaMH, 3HaHHUE TeOpeM,
dbopMysn M yMeHUe UX TPUMEHSTb, YMEHHsl JOKa3blBaTb TeOPeMbl U HaXOAUTb
HecTaHZApPTHbIE CIIOCOObI pellleHus 3a/ay;

(¢opMHpOBaHHe YMeHUs pacIlio3HaBaTh Ha UYepTeXkax, MOJe/siX U B peaibHOM
MUpe MHOIOIPaHHMKM M Teja BpalleHWs, KOHCTPYHMPOBaTb TreOMeTpuyecKue
MoJieny;

(¢opMypOBaHHe TOHMMaHUSl BO3MOKHOCTH aKCHOMAaTUUeCKOTrO MOCTPOeHUs
MaTeMaTUUeCKUX Teopud, (POpMHpOBaHME MOHUMAaHUSI POIM aKCUOMAaTUKW IpU
TIPOBE/IEHUU PacCy K/|eHUM;

dbopMrpoBaHre yMeHHUs B/a/leTb MeTO/[aMHU [l0Ka3aTelbCTB U airOpUTMOB
pellieHusi, YMeHHsI UX TIPUMEHSTb, MPOBOAUTH [0Ka3aTe/bHble PacCyXJeHHs B
X0/le pelleHUs] CTepeoMeTPUUeCKUX 3aZlau Y 3a/jau C TIPaKTUUeCKUM CO/lep>KaHHeM,
dopmupoBaHUe TIpeACTaBleHHsT O HeoOXOAWMOCTH  /IOKa3aTeJbCTB  TIpU
000CHOBAHMY MaTeMaTHUUeCKUX YTBePKAeHUM U PO/ aKCUOMATHKU B TIPOBeeHUN
JeIYKTHBHBIX PacCy>X/leHnH;

pasBUTHME U COBEPLIEHCTBOBAHWE HWHTE/JIEKTya/llbHBIX M  TBOPYECKUX
criocoOHOCTeN 00yyaroluXcsi, TT03HaBaTeIbHOM aKTUBHOCTH, WCC/Ie[0BaTelbCKUX
YMeHUW, KpUTUUHOCTH MBILLIJIEHNs], UHTepeca K U3y4YeHHI0 reOMeTpUH;



dbopmupoBaHre (PYHKIIMOHA/JILHOW TPaMOTHOCTH, PeJIeBaHTHOW TeOMeTpHHU:
yMeHHUSl pacro3HaBaTh IIPOSIBJIEHUS TeOMeTPHUUEeCKHX TIOHSTUM, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX >KU3HEHHBIX CHUTyalUsiX U TPU U3YYEHUU APYTUX
yueOHBIX TPeJMETOB, TIPOSIBIEHHsT  3aBUCUMOCTEM W  3aKOHOMEpPHOCTeH,
MO/Ie/IMPOBAHMUSl peasibHbIX CUTYyalu, WCCIel0BaHUs ITOCTPOEHHBIX MOJesieH,
VHTEepIIpeTalyy MOJyYeHHbIX Pe3yJ/IbTaToB.

OCHOBHBIMH COZiep>KaTeTbHBIMUA JTMHUSAMU yueOHOTro Kypca «['eomeTpusi» B
10-11 «kmaccax sBiAwOTCA: «lIpsAMble ¥ TJIOCKOCTA B  TIPOCTPAHCTBE»,
«MHororpaHnuku», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPaHCTBe», «[IBM)KeHUsI B IPOCTPaHCTBEY.

ChopmympoBanHoe Bo PI'OC COO TpebGoBaHue «yMeTb OIEPHPOBATH
TIOHSATUSIMU», PeJIeBaHTHBIMU TeOMeTpUM Ha yriayOséHHOM ypoBHe OOyueHusi B
10—11 kaccax, OTHOCUTCSI KO BCEM COZieprKaTelbHbIM JTMHUSM yuebHOro Kypca, a
dbopmMupoBaHHe JIOTUUECKMX yYMEHWM  pacrpejiesiieTcss He TOAbKO TI0
cofiep>KaTeIbHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Coziep>kanue obpa3oBaHus,
COOTBETCTBYIOL[ee TIpeJIMeTHBIM pe3yJsibTaTaM OocBoeHusi PeznepanbHoii paboueii
IIPOrpaMMbI, pacrpezie/iéHHbIM TI0 ToJaM O0yueHHs, CTPYKTYPUPOBAHO TaKUM
obpa3om, uTobbI KO BCeM OCHOBHBIM, TIPUHIIAITHAIBHBIM BOIIPOCAM 00yUaroIrecs
oOparfasmch  HEOJHOKpaTHO. OTO TO03BOJIIeT OpPraHU30BaThb  OBJaZleHHe
reoMeTpUUYeCKMMU MOHSATHUSMU U HaBbIKaMU T10C/Ie[JOBaTeIbHO U MOCTYMNAaTe/bHO, C
co0roieHrieM TIPUHIIUIA TIPeeMCTBEHHOCTH, a HOBbIe 3HaHUS BK/IIOUATh B OOIIYIO
CUCTeMYy TeOMeTpUUYeCKUX Tpe/iCcTaB/ieHni 00yyJaroluxcsl, paciiupsisi U yriayosss
e€, 0bpa3ys mpoYHble MHOXKeCTBeHHbIe CBSI3U.

[Tepexo[| K M3yUeHHIO reOMeTPUM Ha yriy6IéHHOM YPOBHeE TI03BOJISIET:

co3math ycioBusa A auddepeHiyanyu  00yueHHs,  TTOCTPOEHUS
VHAWBUya/lIbHBIX ~ 0Opa3oBaTe/lbHBIX TIporpamm, obecrieuuTh yriaybéHHOoe
M3yueHre reOMeTPUH KaK COCTaBJIsIIOIel yueOHOro npeiMeTa «MareMaThKay;

TO/ITOTOBUTE OOYUaroIUXCs K TIPOJO/DKEHUIO W3yueHHS MaTeMaTHKH C
yuétoM BbiOOpa Oyayiieii npocdeccun, obecrieuriBasi MPeeMCTBEHHOCTb MEXIY
o061M 1 TIpoecCcroHaTLHBIM 00pa30BaHUEM.

Ha wu3yuenue yueb6HOro Kypca «I'eoMeTpusi» Ha yriyO/IéHHOM YypOBHe
orBoauTtcst 204 yaca: B 10 kyacce — 102 vaca (3 vaca B Hepento), B 11 knacce — 102
yaca (3 yaca B HeZleJt).



COJEPKAHUE OBYUEHUSA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IPOCTPaHCTBe

OcHOBHble  TIOHATHA ~ CTepeoMeTpud. Touka, TIpAMasi, IIJIOCKOCTb,
npocTtpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpUU:
AKCUOMBI CTepeOMeTpUHU U CJIe[CTBUS U3 HUX.

B3avMHOe pacriojio)keHue IIpsAMBIX B IIPOCTPAHCTBe: IepeceKaroluecs,
rnapasulesibHble W CKpellyBaroliyvecss npsmble. [Ipr3Haku CKpeLyBarolUXCs
npsiMbIX. [TapaniensHOCT NPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: Iapaslle/ibHble
TIIpsIMbIe B [IPOCTPAHCTBe, Mapa/ule/IbHOCTb TPEX IPSIMBIX, Napaslle/lbHOCTh MPSIMOM
U 1iockocT. [lapansienbHoe W 1jeHTpa/ibHOe TIPOEKTUPOBaHUe, U300pakeHUe
¢uryp. OCHOBHble CBOWCTBa MapasieNlbHOTO TpoeKTHpoBaHus. M3o06pakeHue
¢uryp B mapasiesibHOW MPOEKLUWU. YTJ/Ibl C COHANpaB/Ae€HHbIMU CTOPOHAMHU, YTOJ
MeXAy NpsAMbIMUA B MPOCTpaHCTBe. [lapasiesibHOCTh MJIOCKOCTEN: Mapasie/bHble
TIJIOCKOCTH, CBOMCTBa Tapa’suiesbHbIX MJIOCKOCTEM. [Tpocreriume
MPOCTPAaHCTBEHHblE (QUIypbl Ha IUIOCKOCTH: TeTpasAp, MNapasulelenurie],
MOCTPOEHUE CeYeHUH.

[TepnieHAVKY/IIPHOCTH NPSIMOW Y TUIOCKOCTH: TNepHeHAUKY/ISIpHbIe NPsMble B
IIPOCTPAHCTBe, TpsMble T[apajljle/lbHble U IeplieHJUKYJIspHble K IIJIOCKOCTH,
IIPU3HAK TepreHJUKYJIPHOCTU TNPSIMOW U IUIOCKOCTH, TeopeMa O IpsIMOM
NepreHUKYJIIPHON II/IOCKOCTH. OpToronansHoe IIpOeKTUpPOBaHUe.
[leprieHMKyY/IAp U HAK/IOHHBIE: pacCTOSIHUE OT TOUKH [0 IVIOCKOCTH, pacCTOsSIHUe
OT TMpsAMOU [0  IUIOCKOCTHM, TIpoeKuuss  (Urypsl Ha  IJIOCKOCTb.
ITeprieHAUKY/IIPHOCTL  TUIOCKOCTEM: IIPU3HAK  [epIeHJUKY/IIPHOCTA  [BYX
nockocTeid. TeopeMa 0 TpPEX meprieHAUKYJ/Isipax.

Yribl B MPOCTpaHCTBE: yroa MeXAy MNpsMOW U TUIOCKOCTBIO, ABYTDaHHBINU
yroJ, JIMHeWHbIM yro/ ABYTPaHHOrO yria. TpéxXrpaHHbli U1 MHOTOIDaHHbIE YIJIBL.
CBoliCcTBa TIJIOCKMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa TUIOCKMX H
[BYI'DaHHBIX YIJIOB TPEXIPaHHOro yria. Teopembl KOCUHYCOB W CHUHYCOB [JISl
TPEXTPAaHHOIO yIJIa.

MHororpaHHuKH"

Buzabl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
NpY3Ma, NpsiMasi ¥ HaKJIOHHas IPU3Mbl, O0KOBasi U T0/IHast TIOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, TpsIMOYTOJibHbIM — Tapajjiefienunes;, W  ero  CBOWCTBA.
KpaTyaiililie myTM Ha T[OBEPXHOCTWM MHOrOrpaHHUKa. Teopema Juepa.
[TpoctpancTBeHHass Teopema [ludaropa. Ilupamupa: n-yrospHasg nOHUpaMuza,
npaBU/bHasE W yceuéHHas mnupaMugel. CBoiicTBa pébep M OOKOBLIX TpaHeid
NpaBU/IbHOW NUpaMu/bl. IlpaBuibHBIE MHOIOIDaHHUWKH: IpaBUJIbHAs MpU3Ma M
TpaBU/bHAsl TMpamMKuZa, TpaBUIbHasg TpeyrosbHas NUPaMHAa U TPaBUJIbHBIN
TeTpasp, Kyb. IlpeicraBneHre O TPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa3/p,
[0ZleKasip U UKocas[p.



BbluvicsieHre 3/1eMe@HTOB MHOTOTDAaHHUKOB: péOpa, [AWaroHaau, YrIJibl.
[Tnomiase GOKOBOM TMOBEPXHOCTU W TIOJHOW TIOBEPXHOCTH TPSMOM TMPH3MBI,
TUIOIIaZlb OCHOBaHWI, TeopeMa O OOKOBOW TIOBEPXHOCTH TMPSIMOW TPU3MBIL.
[Tnowjass OOKOBOIM TIOBEPXHOCTH W TIOBEPXHOCTU TPABWILHOW TMHPAMU/bI,
TeopeMa O IUIOLIaU YCeUéHHOU TUpaMu/bl.

CrMMeTprss B TIPOCTPaHCTBe. OJJIeMEHTbl CHMMETPHUU  TPaBUJIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMPaBWJIBHOM MHOTOTPaHHHKE: CUMMETPUS
napasuiesienuresa, CUMMETPUSl TPAaBWIbHBIX IPU3M, CUMMETPUSl IIPABUJ/IbHOM
NYpamMUu/pbl.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBe

[ToHsATHA: BEKTOpP B IMPOCTPAHCTBE, HYJIEBOU BEKTOp, [JIMHA HEHYJIeBOrO
BEKTOpa, BEKTOPbl KOJI/IMHeapHble, COHAlpaB/ieHHble U MPOTUBOIIOJIOKHO
HarpaB/ieHHble BeKTOPbl. PaBeHCTBO BeKTOPOB. [1elCTBUS C BEKTOpaMU: C/I0)KEHHUe
Y BbIUMTaHWe BEKTOPOB, CyMMa HECKOJIbKMX BeKTOPOB, YMHO)XEHHe BeKTOpa Ha
yncio. CBOMCTBA C/I0’KeHUs] BEKTOpPOB. CBOMCTBA YMHOKEHHsSI BEKTOpa Ha YMCIIO.
[ToHsiTve KOMIIaHapHbIe BeKTOpbI. [IpH3HaK KOMIIAaHADHOCTU TPEX BEKTOPOB.
IlpaBuio mnapanienenunesa. Teopema O PpasoXeHUM BeKTopa IO TpéM
HEeKOMILJIaHapHbIM ~ BeKTopaM. IIpsgmoyrospHasi  cuctemMa  KOOpAMHAT B
nipoctpaHcTBe. KoopauHaTtel BekTOopa. CBsi3b MeXXJy KOOpAWHAaTaMU BeKTOpa M
KOOpAUHAaTaMU TOueK. YTos MexAy BekropaMu. CKaysipHOe IIpOM3BejieHue
BEKTOPOB.

11 KJ/TIACC

Tena BpaleHus

[ToHATHA: UWIMHApDWUYECKass TIOBEPXHOCTb, KOHWYeCKas ITIOBEpXHOCTb,
chepuueckass TMOBEPXHOCTb, oOOpa3yroiue ToBepxHOCTeld. Tema BpalleHUs:
L[WINHADP, KOHYC, YCeuéHHbI KOHyC, cdepa, miap. B3aumHoe pacmiosokeHue
chepbl W TIIOCKOCTH, KacaTejibHasi TIJIOCKOCTh K cdepe. V3o06pakeHue Tern
BpallleHHs1 Ha TUIOCKOCTU. Pa3BépTKa LuauHApa U KoHyca. CuMMeTpusi cdhepbl U
1rapa.

O6béM. OcHoBHBIe cBoiicTBa 00BEMOB Ten. Teopema 006 o00BEMe
NIPSIMOYTO/IbHOTO  Tiapasulesieniuniesa U ciaeacteuss u3 Heé. OObEM mpsiMod U
HaKJIOHHOMW TIPW3MBbI, LWMHAPA, MTUpaMUIbl U KoHyca. OOBEM 11apa U I1apoBOTO
cerMeHTa.

KomOuHaluy Ten BpallleHWsi ¥ MHOTOTPAaHHUKOB. [Ipu3ma, BrMcaHHasi B
LWIMHAD, OMUCaHHas OKOJ0 LWAWHApa. IlepeceueHue cdepsl W 1apa C
TI0cKoCcThio. Kacanue 1miapa u cdepbl TWIOCKOCThIO. [TOHSITHE MHOTOTpaHHUKA,
OTMMCAHHOTO OKO/MO cdepbl, chephl, BIMUCAHHOW B MHOTOTPAHHUK WK TeJIo
BpallleHusl.

[1no1miap TTOBEPXHOCTH I[WIMHJPA, KOHYCa, TIoiaAb chepbl U eé yacTeid.
[Tomobue B mpocTpaHcTBe. OTHOIIEHWE OOBEMOB, TIUIOINIA/e TIOBEPXHOCTEM
nofo0HbIX ¢uryp. Ilpeobpa3oBaHue moo0usi, romoTeTus. PellleHue 3ajau Ha
TJIOCKOCTH C HUCTIO/Ib30BAHMEM CTePeOMEeTPHUUeCKHUX METO/[OB.



[TocTpoeHue ceyeHN MHOTOIPAaHHUKOB Y TesT BpallleHUsl: CeueHus1 LIWIMHAPA
(mapa/i/ienbHO U TIepIeH/IUKY/ISSPHO OCH), CeueHUs] KOHyca (TapasijiesibHble
OCHOBaHUIO U MPOXOJSLIMe Uyepe3 BepIIHY), CeYeHUs 11apa, MeTO/bl TOCTPOEeHHUS
CeYeHUU: MeTOJ, C/1eJl0oB, MeTO/, BHYTPEHHET0 MPOEKTHPOBaHMs, MeTO/, TlepeHoca
CeKyIeH MI0CKOCTH.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

BekTopel B mpoctpaHcTBe. Ornepanuu Haj BeKTopaMu. BektopHoe
YMHOXeHHe BeKTOpoB. (CBOMCTBa BEKTOPHOrO YMHOXeHus. [IpsmMoyrosnbHas
cucTemMa KoopZAvHaT B rpoctpaHcTBe. KoopanHatel BekTopa. Pa3noskeHre BeKTOpa
nmo Oa3ucy. KoopAWHaTHO-BEKTODHBI MeTOZ TIPU pelleHWH T'eOMeTPUUeCKUX
3a/1au.

JIBM)KeHUs B IPOCTPAHCTBe

[BwxeHust mpocTpaHcTBa. OTobpaxkeHus. [IBU)KeHUSI U PAaBEHCTBO (UTYP.
OO1ye CBOKWCTBa [BWKEeHWW. Bwuabl ABWKEHUMN: TMapayiellbHbI IepeHoc,
L[eHTpa/JlbHas CHMMeTpHsl, 3epKajbHasi CUMMETpPUs, TOBOPOT BOKDPYT TMPSIMOM.
[Tpeo6pa3oBanus mopobust. [psimasi u cepa Ditepa.



INTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA YYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpaxkjaHCcKoe BOCIIMTAHUE:

cchOpMHUPOBAHHOCTb TPAYKAAHCKOM MMO3ULMK 00y4Jaroierocss Kak akTHBHOTO U
OTBETCTBEHHOTO  YjeHa  pOCCHMCKOro  oOlecTBa,  TIpeJCTaBlieHHe O
MaTeMaTHYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3MUHbIX CTPYKTYp, SIBJE€HUMH,
TpoLieAlyp TpakAaHCKoro obirectBa (BbIOOpBI, OIMpOCHI U JIPYroe), yMeHHe
B3aUMO/IEICTBOBaTh C COLIMAJIbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
(GyHKUMSAMU U Ha3HAUeHUeM;

2) maTpuoTHUYeCcKoe BOCIUTaHUe:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakIaHCKOW WJIeHTUYHOCTH, YBa)KeHUs K
TIPOIIIJIOMY M HACTOSI[eMy POCCHUMCKOW MaTeMaTWKH, [IeHHOCTHOe OTHOIlleHue K
JOCTW)KEHHSM POCCUMCKUX MaTeMaTUKOB M POCCUMCKOU MaTeMaTUUYeCKOH LIKOJIbI,
WCIO/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrUX HayKax, TeXHOJIOTUsiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBeHHOE BOCNIMTaHUE:

OCO3HaHWe YXOBHBIX L[EHHOCTEeM POCCUICKOro Hapoja, ChopMHUPOBAaHHOCTb
HPAaBCTBEHHOT'O CO3HAHWs, 3TUYECKOTO TOBeJeHUs, CBA3aHHOIO0 C MPaKTUUeCKUM
TIPUMEHEHUEM [IOCTM)KEHUM HAyKUM W [esTe/JIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKE YCTOMUKMBOTO OyAyIero;

4) 3cTeTUeCcKoe BOCIUTAHHE:

3CTeTUUeCKoe OTHOIIleHWe K MUPY, BK/HOUasi 3CTeTUKY MaTeMaTHUueCKuX
3aKOHOMepHOCTel, 00BeKTOB, 3a7lau, pellleHuH, pacCy>KeH1M, BOCTIPUMMUKBOCTD
K MaTeMaTUueCKUM acrieKTaM pa3/TM4HbIX BUIOB UCKYCCTBa;

5) u3nueckoe BoCMUTaHUE:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MareMaThuecKve 3HaHUSI B
WHTepecax 3/10pOBOro U 6e3omacHoro obpasa »KW3HU, OTBETCTBEHHOE OTHOILIIEHHE K
CBOEMY 37I0pOBBLIO (370pOBOe MHTaHHWe, COATaHCHUPOBAHHBIA PEXHM 3aHITUM H
OT/bixa, pery/asipHasi ¢u3ndeckas akTUBHOCTh), (hU3rMUecKoe COBepIIIeHCTBOBAaHUE
TIPU 3aHATHSIX CMIOPTHBHO-03[0POBUTEIBHOU [1eATeTbHOCTBIO;

6) TpyAoBOe BociUTaHUe:

TOTOBHOCTb K TPYAY, OCO3HaHWE IIeHHOCTH TPYAOMI00Us, WHTepec K
pa3nuuHbiM  chepaM  TpodecCUOHATBLHOM  [leATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUSIMH, yMeHHe COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuy W peann30BbIBaTh COOCTBEHHbIE JKHM3HEHHBbIE TIIAHBI,
TOTOBHOCTH M CIOCOOHOCTH K  MaTreMaTMuecKoMy  0oO0pa3oBaHHI0 U
caMo00pa30BaHUI0 Ha TIPOTSHKEHWM BCEM J>KU3HM, TOTOBHOCTH K aKTUBHOMY
y4acCTHIO B pellieHHH TIPaKTUYeCKUX 3a/lay MaTeMaTU4eCKOW HarpaB/ieHHOCTH;

7) 3K0/10rUYeCcKoe BOCIIUTAHHE:



c(hOpMHPOBAaHHOCTb ~ 3KOJIOTUUECKOM Ky/JbTypbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-5KOHOMHUUECKUX MPOLeCCOB Ha COCTOSIHME MPHUPOJHOM U COLMaTbHOU
cpefibl, 0CO3HaHUe r7100a/bHOT0 XapakTepa 3K0/IOTUYecKuX nmpobsieM, oprueHTaLus
Ha TIpUMeHeHWe MaTeMaTUYeCcKWX 3HaHWW [ pelleHus 3afiau B 00JacTH
OKpY>Kaloll[ed Cpejibl, TJIaHUPDOBaHWE TIOCTYNMKOB M OLIEHKM MX BO3MOJKHBIX
MOCJ/Ie[ICTBUN J/Is1 OKPY KaroLer CpeJibl;

8) HeHHOCTH HAYyYHOr0 NMO3HAHUSA:

c(OpMUPOBaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOLIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM W  OOI[eCTBEHHOW TPAKTUKHW, TIOHUMaHHUe
MareMaTH4YeCcKOlW HayKh KakK cgepbl uesioBeuecKoW [esTe/lbHOCTH, 3TarioB eé
pa3BUTUS U 3HAUMMOCTU [/l PA3BUTHS LIMBWIM3Al[MM, OBJa/leHHEe SI3bIKOM
MaTeMaTHKM M MaTeMaTH4yeCcKOW Ky/JIbTypOM KakK CpeACTBOM TMO3HaHUS MHPa,
TOTOBHOCTh OCYILECTB/IATb TPOEKTHYIO W UCC/Ie[OBaTeNbCKYHO [1eATe/IbHOCTh
VHJVBW/Yya/IbHO U B TPyTIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble jloruyecKue AeicTBHs:

BLISIB/ISITH M XapaKTepPU30BaTh CYII[eCTBEeHHbIe TPU3HAKA MaTeMaTHyeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSMH, (OPMYIUPOBATh
oripefiesieHUsI TIOHSATHUM, yCTaHABIMBATh CYIleCTBeHHbIN MPU3HAK KlacCU(UKaL1Y,
OCHOBaHWUsI /1/1s1 000011IeHNs U CpPaBHEeHUsI, KpUTepUX TTPOBOAUMOTI0 aHa/ln3a;

BOCTIpMHKMAaTh,  ¢GOpMy/iMpoBaTb U MpeoOpa3oBbIBaTH  CYXK/EHUSI:
yTBepAUTe/IbHbIe U OTpULiaTe/IbHbIe, eIMHUUHbIe, YaCTHBIE U 00I1[1e, YCIOBHbIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPeUrs
B (bakTaX, JAHHBIX, HAOMIOEHUSIX U YTBEP)KIEHUSX, MpejsiaraTb KPUTepUu Ajis
BbISIB/IEHUsI 3aKOHOMEPHOCTEeN U MPOTHUBOPEUMii;

JlelaTb  BbIBOZIbI C MCIOJIb30BaHUWEM 3aKOHOB JIOTMKH, JeJyKTHUBHBIX U
VH/YKTUBHBIX YMO3aK/IH0UeHNUH, YMO3aK/IF0UeHHi 10 aHa/IoTHY;

TIPOBO/IUTH CAMOCTOSTETFHO /I0Ka3aTebCTBa MaTeMaTUUeCKUX yTBepKAeHU
(TIpsiMble U OT TIPOTHUBHOTO), BHICTPAUBATh apI'yMEeHTAIWI0, TIPUBOAUTh TIPUMEPhI U
KOHTPIIpUMephI, 000CHOBBIBaTbH COOCTBEHHBIE CY>K/I€HUS U BHIBOZbI;

BLIOMpATh Croco0 pelleHHss y4yeOHOM 3afaud  (CpaBHHUBATh HECKOIBKO
BapUaHTOB  pellleHUs, BbIOMpaTh Haubosee  TOAXOJAIIMM € YYETOM
CaMOCTOSITEeJTbHO BblZIe/IeHHBIX KPUTEPHUEB).

Ba3oBble Hcc/ie/joBaTe/IbCKHe JAeiiCTBHS:

WCTIOJTb30BaTh BOIPOCHI KaK MCC/Ae0BaTebCKUM MHCTPYMEHT TI03HaHus,
dbopMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  [pOTHBOpeure,  Tpobsemy,
yCTaHaB/IMBaTh MCKOMOe W JlaHHOe, (hOpMHpPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIMI0, MHEHUE;



TIPOBOJIUTH CaMOCTOSITe/TbHO CIJIAHWPOBAHHBIN IKCIIEPUMEHT, MCC/ie[loBaHNe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTe MaTeMaTUueCKOro 00beKTa, siBjieHus], MpolLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, sIBJIEHUSIMH, TIPOLieccaMu;

CaMoCTOsITeNIbHO (hOpMy/TUpOBaTh 0000IIeHHsT ¥ BLIBOJBI TI0 pe3y/bTaTam
MPOBeIEHHOTO  HAOJIIOZIeHHsl,  MCC/eI0oBaHUsl, OLIEHWBaThb  [JOCTOBEPHOCThb
TIOJTyYeHHBIX pe3y/ibTaTOB, BBIBOAOB U 000011eHNI;

MIPOrHO3WPOBAaTh BO3MOXKHOE pasBUTHe TIPOLeCCa, a TakKe BbIJBUraTh
TIpe/INI0/I0’KeHHsI O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

PaboTa ¢ uHdopmanmeii:

BLISB/ISATh JedUI[UThl UHPOPMAIK, JAaHHBIX, HEOOXOAUMBIX [I/I1 OTBETa Ha
BOTIPOC U JI/IS pelleHusi 3a/laui;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HUPOBATh,
CUCTEMAaTU3UPOBaTh W MHTEPIPETUPOBATh MH(OPMALMIO pa3/iMyHbIX BUAOB U
dbopm TipeficTaB/IeHNS;

CTPYKTYpUpOBaTh WH(MOpMaLMIo, TIPe/CTaB/sITh €€ B pa3luuHbIX (opmax,
W/UTIOCTPUPOBATh Tpadruecky;

OLIeHMBaTh HaZlE>KHOCTh vuHbopMaLun 1o CaMOCTOSITeJTbHO
chopMy/IMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIe yueOHbIe [[eHCTBUSA

Oomenue:

BOCTIPUHUMATh ¥ (hOPMY/MPOBATh CYKAEHUsI B COOTBETCTBUM C YCJIOBUSIMH U
1essMu  OOIT[eHus], SICHO, TOUHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pDEHHUS B
YCTHBIX U TIMUCbMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS TI0 XO[y pellleHHs 3afiaud,
KOMMEHTHPOBATh MOYUYeHHBIH pe3y/bTar;

B Xofie 00CY>K[eHHsS 3a/laBaTh BOIPOCKI IO CYILIECTBY 00CY>KJaeMOM TeMbl,
1po0/IeMbl, pelllaeMOM 3ajlaud, BBICKA3bIBaTh MW/I€W, Hal|eJIeHHble Ha ITOMCK
pelleHHs,, COIMOCTaB/ATh CBOU CYXKIEHHS C CYXIEHHSIMH JPYTMX Y4YaCTHHKOB
Jvasiora, 0OHapy)KHUBaTh pa3/Mule W CXOZCTBO IO3UI[MH, B KOPPEKTHOW (hopme
(dhopMy/TMpOBaTh Pa3HOTIACHs], CBOM BO3PaKeHUS;

TIPe/ICTaB/ISTh Pe3y/bTaThl PeIleHus 3a/jauM, SKCIIepUMeHTa, HCC/Ie0BaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHSI C YYETOM 3ajay
TIpe3eHTali ¥ 0COOEHHOCTeN ayIUTOPUH.

Pery/issTUBHBbIe YHHBepPCa/IbHbIE YUeOHbIe AeHCTBHUS

Camoopranusanus:

COCTaBJIAATh IJ1aH, a/JIFOPUTM pellleHus 3a/laul, BbIOMpaTh Criocob pereHus C
YUETOM UMEIOIIUXCSl PeCypPCOB U COOCTBEHHBIX BO3MOYKHOCTeH, apryMeHTUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrl C YUETOM HOBOM MH(OPMaL1H.

CaMOKOHTPO/1b, SMOL{IOHA/IbHBIM UHTE//IeKT:

B/a/leTb ~ HaBbIKAMM  II03HABaTe/JbHOM  peyieKCMM  KaK  OCO3HaHHs
COBeplIaeMbIX [JeHCTBUM U MBICIUTE/bHBIX MPOLIECCOB, UX Pe3yJIbTaTOB, B/aZeTh



criocobaMy CaMOTIpOBEPKH, CAMOKOHTPOJISI TIpoLiecca W pe3ysbTara pelleHus
MaTeMaTHUeCKOH 3aZiauy;

TIpeIBUJETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYThH TPY PEIlleHHH 3ajauH,
BHOCHUTb KOPPEKTUBHI B [IeSITETbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, aHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa e/ U YCJIOBUSAM, OOBSICHITD TTPUUMHBI
JOCTVKeHWS] WM HeJOCTH)KeHUs pe3y/bTaToB AesTe/TbHOCTHA, HaXO[UTh OIINOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY .

CoBMecTHas 1eiITe/TbHOCTh:

MOHVMAaTh M UCIIO/Ib30BaTh NPeUMYyIliecTBa KOMaHAHONW W WHAWBHUAYaTbHON
paboThl TMpu pelleHUd yueOHBIX 3a/a4y, TIPUHMMATh IieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAHWPOBATh OpraHW3al[Mi0 COBMECTHOM paboThl, pacrpezessiTh
BUIbI pabOT, [I0OTOBAapHMBAThCS, OOCY)KZATh IIPOIleCcC W pe3yJbTaT padoTHl,
0000111aTh MHEHUSI HECKOJIBKUX JTHO/IeH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCyxaeHUs, 0OMeH MHeHUH,
«MO3TOBbIe  INTYPMbl» W HHbIE), BBINOJHATb CBOK YacTb pabOTBl U
KOODZMHUPOBAaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaH/bl, OI|eHWBATh
KaueCTBO CBOETO BKJaJja B OOIIMI MPOAYKT IO KPUTEPHUSM, C(hOPMY/IHPOBAHHBIM
yuaCTHUKaMU B3aUMO/IeCTBYSI.

INPEJIMETHBIE PE3YJ/IbTATBI

K kon1y 10 k/1acca o6yJaromnuiicss HayunTCs:

e (BOOOJHO OMepyUpoBaTb OCHOBHBIMM TIOHSITUSIMM CTEPEOMEeTPUU TIpU
pellieHrH 3a/iau U MPOBe/IeHUU MaTeMaThueCKUX pacCy K/eHUl;

e TIDUMEHSITh aKCMOMbI CTepeOMeTpPUU U CJe[CTBUS U3 HUX TIPU pellleHur
reoMeTpUYeCcKUX 3a/ay;

e K/IacCM(ULMPOBaTh B3aWMHOE PaCIlOIOJKeHHe MPSIMBIX B MPOCTPaHCTBe,
TIJIOCKOCTEW B MMPOCTPAHCTBe, MPSIMBIX U IJIOCKOCTEU B POCTPAHCTBE;

e CBOOOJHO OMEpUpPOBAaThb TIOHATUSMM, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MKy TMpsSIMbIMU B TIPOCTPAaHCTBE, MEXAY NPSIMOU U
TJIOCKOCTBIO;

e CBOOO/THO OTIEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BH/bI MHOTOIDAaHHHKOB (TIpU3Ma,
nMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

e KJaccM(ULMpPOBaTb  MHOTOTPDAHHWKW,  BbIOMpas  OCHOBaHUSI  [jis
KJ1accu(UKaLuy;

e (BOOOAHO oOMepyUpoBaTh TOHATHSAMM, CBSI3aHHBIMM C  CeueHHueM
MHOT'OTPaHHUKOB TJIOCKOCTBIO;

*  BBINIOJHSATH rapasuiesibHoe, L[eHTpa/IbHOe 17| OpPTOrOHaIbHOE
TIPOEKTHPOBaHWe (UTYp Ha TJIOCKOCTh, BBHITIOJNHATE W300pakeHUs: (GUryp
Ha TIJIOCKOCTH;



CTPOUTh CeUYeHHsT MHOTOTPAaHHUKOB Pa3/IMUYHbIMU METO/IJaMH, BBITIO/IHSTh
(BBIHOCHBIE) TIVIOCKHE UePTEeXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX GUTYP:
BUJI CBePXY, COOKY, CHU3Y;

BBIUMC/ISATh  TUIOLIQJM  TOBEPXHOCTEM MHOIOTPDAaHHUKOB  (MpU3Ma,
nvpamMu/ia), reOMeTpUYeCcKUX Tesl C IpuMeHeHueM (hopmyJi;

cBOOO/IHO OTIepUPOBATh TOHATUSAMU: CUMMETPHS B TIPOCTPAHCTBeE, 1[eHT,
OCb U IUIOCKOCTb CHMMETDUM, LIEHTP, OCb U ILJIOCKOCTb CHMMETPUM
¢urypoi;

cBOOO/IHO OTEepUpPOBaTh TIOHATUSMU, COOTBETCTBYIOIIMMU BeKTOpaM U
KOOp/IMHaTaM B MPOCTPAHCTBE;

BBITIOJ/IHATD [IeMCTBUS HaJl BEKTOPaMU;

peliaTh 3aJayMd Ha J0OKa3aTelbCTBO MaTeMaTUUeCKUMX OTHOLUEHUN W
HaxOoXX/leHue TeoMeTpUUYeCcKUX BeTWUMH, TPUMeEHSIsi U3BeCTHble MeTO/Ibl
TIpY pellieHUr MaTeMaThUeCKUX 3a/iau TMOBBIIIEHHOIO Y BBICOKOTO YPOBHSI
CJI0XKHOCTH;

MPUMEHSITh  TIPOCTEeMIIMe TMpOorpaMMHbie CpeACTBAa U 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEMBI TIPU PELLIeHUU CTePeOMeTPUUECKUX 3a/1ay;
W3B/IeKaTh, IIpeoOpa3oBbiBaTh W WHTEPIIPETHPOBAaTh UHGMOPMALIUIO O
TIPOCTPAaHCTBEHHbIX TeOMeTpUUeckux (Qurypax, IMpeACcTaBIeHHYI0 Ha
yepTe)kax U pUCYHKaX;

TIPUMEHSITb ~ TOJyUeHHble 3HAaHWSI Ha TMpakTUKe: CpaBHUBaTb W
aHa/IM3MpOBaTh peajibHble CUTYAlLUU, NMPUMEHSATb U3yueHHble TIOHSTHUS B
rpoliecce TOMCKA pelleHusi MaTeMaTH4yecKd C(opmyJ/IMpOBaHHOU
npo6sieMbl, MO/leTMpOBaTh peajibHble CUTyallud Ha $3blKe T'eOMeTpUH,
VICCIeIOBaTh MOCTPOEHHbIE MOJEIU C MCIO0JIb30BAHUEM TreOMeTpPUUeCKUX
TIOHATUM U TeopeM, amrapaTta anrebpbl, pellaTh MpaKTUUeCKUe 3ajaud,
CBsI3aHHbIE C HAXOXKJEHUEeM reOMeTPUUYeCKUX BeIUUUH;

UMeTh TIpeJCTaB/IeHHsT 00 OCHOBHBIX 3TaraX pa3BUTHsS T'eOMETPUM KakK
COCTaBHOM 4YaCTH (PyH/IaMeHTa Pa3BUTHSI TeXHOJIOTHH.

K xonuy 11 kiacca oOyuaromuiics HayduTcs:

cBOOO/IHO OTEpPUpPOBaTh TOHATUSMH, CBS3aHHBIMH C LUATMHPUUECKOH,
KOHMYeCKOW U cdepuueckoil TOBepXHOCTSIMH, OOBSICHATb CIIOCOOBI
TI0JTyYeHusI;

OMeprpoBaTh MOHSATHUSMMU, CBSI3aHHBIMM C TeJlaMU BpallleHUsl: LIUJIMHPOM,
KOHYCOM, cepoli U 111apom;

pacrio3HaBaTb Teja BpallleHusi (LUWIMHAD, KOHYC, cdepa U 11ap) |
00BSICHATH CITOCOOBI TIO/TyUeHUs TeJl BpallieHus;

K/IaCCU(UIIMPOBaTh B3aMHO€e pacrio/ioykeHue cepbl U MI0CKOCTH;
BBIUMC/IATh BEJMUMHBI 3/IEMEHTOB MHOTOTDAaHHMKOB W Tes BpallleHus,
00BEMBI U TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAHHMKOB W Te/ BpallleHHS,
reoMeTpUUeCcKUX TeJl C IipuMeHeHrueM hopmy.i;

cBOOO/IHO OTIEPUPOBATh TOHATHSIMH, CBSI3aHHBIMM C KOMOWHAIUSIMH TeJl
BpallleHus1 U MHOTOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U



OMUCAHHBIA OKO/O cepsl, cdepa, BOMCaHHAasi B MHOIOTPAaHHUK WJIU TeJI0
Bpall|eHus;

BBIUMC/IATH COOTHOIIIEHUSI MEX/1Y TI/IOIIa/isIMU TTOBepXHOCTel U 00bEMaMu
T0/I0OHBIX TeT;

n300pakaTb u3yuaeMble GUTYpbI, BBINOMHATh (BBIHOCHBIE) TUIOCKHE
YepTeXXU U3 PHUCYHKOB MPOCTHIX O00BEMHBLIX (DUTYp: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTb CEUeHHs TeJl BpallleHUs;

W3B/IeKaTh, WHTEPIIPETUPOBaTh M MpeoOpa3oBbiBaTh HHMOPMALIAIO O
TPOCTPAaHCTBEHHBbIX TeOMeTpUYeCcKuX (Qurypax, IMpeACcTaBIeHHYI0 Ha
yepTe)kax U pUCYHKaXx;

cBOOO/IHO OTIePUPOBATh MOHSTHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OMEepaLiuy HaZl BEKTOpaMu;

3a/laBaTh TJIOCKOCTb YpPaBHEHUEM B [IeKapTOBOW CUCTeMe KOOPZUHaT;
pellaTh TeOMeTpUUeCcKre 3a/laud Ha BbIUKC/IE€HHE YIJIOB MEX/y MPSIMbIMU
Y TUIOCKOCTSIMH, BBIUMC/IEHWE PAaCCTOSIHUM OT TOUKM [I0 TJIOCKOCTU, B
1]eJIOM, Ha TIpUMeHeHNe BeKTOPHO-KOOPAMHATHOTO MeTO/ja TPU PellleHuY;
cBOOOIHO OMepyUpoBaTh TIOHATHSMHU, CBSI3aHHBIMU C JBWKEHUEM B
MPOCTPaHCTBe, 3HaTh CBOKCTBA [IBM)KEHUM;

BBITIOJTHATh W300pa’kKeHHsT MHOTOTPAHHWKOB W Tej BpallleHWs TpHu
rnapa/ijie/;ibHOM TiepeHoce, 1[eHTPaJlbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPHH, PY TIOBOPOTE BOKPYT TPSIMOM, TIpeobpa3oBaHusi 1o/[00us;
CTPOUTH CEeUeHWs] MHOTOTDAaHHUKOB U Tesl BpalleHHs: CeUeHUs LAIUH/pPa
(mapannenbHO U TIepIeHAUKYJISIPHO OCH), CeueHUs1 KOHYyca (Tlapasiie/ibHble
OCHOBaHUIO M MPOXO/SALIMeE Yepe3 BePLLIKHY ), CeUeHUs 111apa;
WCII0/Tb30BaTh METO/bl TIOCTPOEHUsSI CeueHWM: MeTOJ CaefiloB, MeTO[
BHYTpPEHHero MpoeKTHPOBaHUSI, METO/I IepeHoca CeKylIleu MI0CKOCTH;
JIOKa3bIBaTh reOMeTpUYeCKUe YTBeP>KAeHUS;

MPUMEHSITh FeoMeTpuuyeckue (akThl J/is1 pelleHHs CTepeoMeTPUYeCcKUX
3a/lau, MpeJro/aratoliiX HEeCKOJbKO IIaroB pelleHus, eC/Jud YCJIOBUS
TIpUMeHeHUsI 3a/laHbl B IBHOM U HesIBHOH (popMe;

pelaTh 3aJjaud Ha [0OKa3aTe/JbCTBO MaTeMaTUUeCKUX OTHOLIEHWW U
HaxoKJeHue TeOMeTPUUeCKHX Be/IMUWH;

TIPUMEHSITh TPOTrpaMMHbIE CPe/ICTBA M 3/71eKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MPU PeLleHNH CTepeoMeTPUUYEeCKUX 3a/iay;

TPDUMEHSITh  TI0JlyueHHble  3HaHWS Ha  MpPAKTUKe:  CpaBHUBATh,
aHa/JIM3MPOBaTh U OL|EHUBATh peasbHble CUTYyaluy, MPUMEHSATb U3y4YeHHbIe
TOHATHS, TeOopeMbl, CBOWCTBa B TIpoljecce TIOMCKa pelleHust
MareMaThuecku  ChHOpPMYJHMPOBAaHHOW  TIpoOJeMbl,  MO/IeJTMPOBATh
peasibHble CUTyalldUd Ha sI3bIKe TeOMETPUM, UCCAe[0oBaThb MOCTPOEHHbIe
MOJielM C UCIO/b30BaHUEM TeOMEeTPUUEeCKHUX TOHSITUHW U TeopeM,
anmapata anreOpel, peliaTh MpaKTAYeCKWe 3aflaud, CBsi3aHHbIE C
HaXOXXJeHUeM reOMeTPUYeCKHX BeJINUKH;



e WMeTh TIpe/icTaB/ieHUss 00 OCHOBHBIX 3TalaX pa3BUTHSI TeOMETPHUU KakK
COCTaBHOM 4YacCTH (PyH/laMeHTa Pa3BUTHSI TeXHOJIOTHH.



TEMATHNYECKOE IVNIAHUPOBAHHWE

10 KJIACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne HanmeHoBaHMe pa3jie/ioB U TeM (uudpossbie)
n/n NporpaMmsbI Bcero KOH;‘pOJIbeI HI?KT"%CK"e oOpa3oBare/bHbIE
e paboThI padoTsI pecypcer
1 BBejeHue B cTepeOMETPUIO 23 1
) B3auMHoe pacriosioykeHre TIpSIMbIX B 6 1
MIPOCTPaHCTBe
3 [TapanienbHOCTb NMPSIMBIX U MJIOCKOCTEN B 8
MIPOCTPaHCTBe
4 [TeprieHAUKYISPHOCTD MPSIMBIX U 75
MJIOCKOCTEeN B MPOCTPAHCTBE
YT/Ibl U pacCcTOSIHUSA 16 1
MHororpaHHUKu 7 1
BekTops! B IIpOCTpaHCTBe 12
3 [ToBTOpEHME, 0000IIIEHHE U CUCTEMATU3ALIUS 5 5
3HaHUUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KITACC

KosimuecTBo yacos O/IeKTpOHHbIE
Ne /i HanmeHoBaHHe pa3je/ioB U TeM (uudposBbie)
) MPOrpaMMblI Bcero KOH;‘pOJIbeI HpﬁaKTH‘JECKHe o0Opa3oBare/IbHbIE
e padoTbI padoThI pecypcbi
1 AmnHaniTryeckas reoMeTpus 15 1
) [ToBTOpeHMe, 060011jeHIe U 15 1
cHCTeMaTh3alusl 3HaHUH
3 OO6BEM MHOTOTpaHHUKA 17 1
Tena BpareHus 24 1
5 [To1a11 TTIOBEPXHOCTH ¥ 0OBEMBI 9 1
KPYTJIBIX TeJT
6 L BrkeHUst 5 1
7 [ToBTOpeHMe, 060011jeHHE U 17 9
cHCTeMaTh3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

Ko/smuecTBO yacos

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHuecku
e padoThI

Jara
HU3yUyeHus

OexkTpoHHbIe IU(pOBbIE
oOpa3oBaTe/bHbIE PecypChl

OcHOBHBIe TIpaBU/Ia
n300pa)keHUs Ha pUCYHKe
TMJIOCKOCTH, TapasjiesbHbIX
NpSIMBIX (OTPe3KOB), CepeuHbI
oTpe3sKa

https:/m.edsoo.rt/FIMGVRWHE

[ToHSATHUS CTepeOMeTpUH: TOUKa,
npsiMasi, MJI0CKOCTb,
[pOCTpaHCTBO. OCHOBHLIE
TpaBW/Ia U300pakeHHs Ha
PUCYHKe TJIOCKOCTH,
Triapa’uie/ibHbIX MPSIMbIX
(oTpe3koB), cepeiMHbI OTPe3Ka

https://m.edsoo.ru/5SECB310PZ

[ToHATHUA: ITepeceKaroLecs
IIJIOCKOCTH, ITepeceKaroIecs
NpsAMast ¥ IJIOCKOCTh;
TIOJTYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonaTus: nepecexaromyecs
IIJIOCKOCTH, ITepeceKaroiecs
rpsiMasi 4 IJI0CKOCTb;
T10JIyTIIPOCTPaHCTBO

https://m.edsoo.ru/7ZKZVSHHVO

MHororpaHHUKH, U300pakeHHne
TIPOCTEMIIINX MPOCTPAHCTBEHHBIX

buryp, HeCyeCTBYOIIHMX
00BEeKTOB

https://m.edsoo.rt/AHGUTWH2F




MHororpaHHuKY, 300paXeHHe
MPOCTEHNILINX MTPOCTPAHCTBEHHBIX

¢buryp, HeCyl11]eCTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCUOMEI CTepeoMeTprd 1
TiepBble CJ1e[ICTBUS U3 HUX

https://m.edsoo.rt/IDKRA603N

AKCUOMEI CTepeoMeTprd 1
TiepBble CJ1e[ICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCUOMEI CTEepeoOMeTprd 1
TiepBble CJ1e[ICTBUS U3 HUX.
CriocobbI 3a/1aHus TPSIMBIX U
MJIOCKOCTEeN B MPOCTPAHCTBe.
O6o03HayeHus MIPSMBIX U
TJIOCKOCTeNn

https://m.edsoo. s w/AQXJXEDYR

10

M300pakeHe CeueHUM
MTUpaMU/IbI, KyOa U TIPU3MBI,
KOTODbIe MPOXOZST Yepe3 ux
pébpa. M3o6pakeHue
TriepecevyeHust MoJTyYeHHbBIX
nockocTel. PackpanBaHue
TIOCTPOEHHBIX CeYeHUH pa3HbIMU
I[BETAMHU

https://m.edsoo.ru/EVUE9AZ7]

11

M300pakeHHe CeUeHUM
MTUpaMU/IbI, KyOa U TIPU3MBI,
KOTODbIe MPOXOZST Yepe3 ux
pébpa. M3o6pakeHue
TriepecevyeHust MoJTyYeHHbIX
nockocTel. PackpanBaHue
TIOCTPOEHHBIX CeYeHUH pa3HbIMU
I[BETAMHU

https://m.edsoo. -/ XT1VCSWB2

12

M300pakeHre CeueHUM

https://m.edsoo.ru/08LAY6GMF




MpaMuzbl, Kyba v IprU3MBbl,
KOTOpBbIEe TIPOXO/ISAT uepe3 Ux
pébpa. M3o6pakeHue
riepeceyeHust 10JIyYeHHbIX
nockocTell. PackpaniiBaHue
TIOCTPOEHHBIX CeYeHUH pa3HbIMU
L[BETaMH

13

M306paxkeHne ceueHU
MpaMuzbl, Kyba v IpU3MBbl,
KOTOpbIe MPOXOZST Yepe3 ux
pébpa. M3o6pakeHue
riepeceyeHust MoTyuYeHHbIX
nockocTell. PackpaniiBaHue
TIOCTPOEHHBIX CeYeHUH pa3HbIMU
L[BETaMH

https://m.edsoo.rv/EKWHLAWS84

14

MeToz ciefioB [i/isi TOCTPOeHUsT
CeueHuu

https://m.edsoo.ru/1JOON3100

15

Mertoz cefioB AJIst IOCTPOEHUs
ceueHuii. CBOMCTBA MepecevyeHni
MPSIMBIX U MJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Mertog, ciiefioB 411 TIOCTPOEHUS
ceuyeHuy. CBOMCTBA MepecevyeHnui
TIPSIMBIX U TIJTIOCKOCTeH

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoeHue ceueHuii B
npamuze, Kybe 1o TpéM ToUKam
Ha péopax. Co3zjaHue BEIHOCHBIX
yepTeXxXel 1 3aruch 111aros
MOCTPOEHUs

https://m.edsoo.rt/HFW637QDR

18

[TocTpoeHue ceueHuii B
nupamuzie, Kybe 1o TpéM Toukam
Ha pébpax. Co3/iaHre BLIHOCHBIX

https://m.edsoo.ru/L62FFLCBW




yepTeXxel ¥ 3amuch I1aroB
MIOCTPOEHHUS

19

[TocTpoeHnue ceueHuii B
nupamu/ie, Kybe 1Mo TpéM Toukam
Ha pébpax. Co3/jaHe BLIHOCHBIX
yepTe)Kel 1 3aMuch 111aroB
MOCTPOEHUS

https://m.edsoo.ru/JIAQJNZCX

20

[TocTpoeHue ceueHuii B
nvipamu/ie, Kybe 1o TpéM TOUKam
Ha pébpax. Co3/jaHie BEIHOCHBIX
yepTeXxel U 3aruch I11aroB
TIOCTPOEHMUSI

https://m.edsoo.ru/XJEZARSTO

21

IToBTOpEHMe IJIaHUMEeTPUU:
Teopema 0 IIpONOPLIMOHA/IBHBIX
otpeskax. [Togobue
TPeyro/IbHUKOB

https:/m.edsoo.ru/L3FYZIL9LR

22

IToBTOpEHUE TI/TAHUMETPUM:
Teopema MeHesias. PacueTs! B
CeUYeHHsIX Ha BBIHOCHBIX
yepTexxax. Mctopusi pa3BuTHs
IJIAHUMETPUU U CTepeOMeTpUr

https://m.edsoo.ru/TP9F3DVV1

23

KourtposbsHas paboTa "AKCHOMBI
p p
crepeomeTpuu. CeueHus"

https://m.edsoo.su/EBL.E09SZ1

24

B3auMHoe pacriosiokeHue
NPSAMBIX B [IPOCTPAHCTBe.
CkpeluyBaroLecs npsimsle.
ITpu3Haku CKpeIrBaromuxcs
npsMbIX. [lapasnienbHble ipsivble
B [IPOCTPaHCTBe

https:/m.edsoo.rt/TYO9QBHKY

25

Teopema 0 CylLleCTBOBaHUU U
eIJMHCTBEHHOCTH NPSIMOU

https://m.edsoo.ri/CYUQMUIK9




rapasiie/IbHOW JaHHOMW TIPSIMOM,
MPOXOZASILel uepe3 TOUKy
TIPOCTPAHCTBA U He JieXKalllei Ha
JlaHHOM TIpsiMoii. JleMMa o
riepeceueHuH rapasuiebHbIX
MPSIMBIX T/IOCKOCTBIO

26

[TapanienbHOCTh Tpex MPSIMBIX.
Teopema o Tpéx napasienbHbIX
npsMeIX. Teopema o
CKpellMBaroIMXCS PSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapasnnensHOe TIPOEKTUPOBaHME.
OCHOBHbIe CBOMCTBa

rapa’sijieJibHOrO MPOeKTUPOBaHUSI.

M300pakeHne pa3HbIX GUTYD B
rapasuie/lbHOW MpoeKLUU

https://m.edsoo0.ru/03GR50WZV

28

LeHTpanbHas MpOeKLUs. YTOJI C
COHaripaBJ/IeHHbIMU CTOPOHAMMU.
Yron mexay npssMbIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3a/lauM Ha I0Ka3aTe/bCTBO U
HCC/IeIoBaHKe, CBSI3aHHBIE C
PAaCII0/I0’KEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsaTHA: NapaniebHOCTh
MPSIMOM M TJIOCKOCTH B
npoctpancTBe. [IpusHak
rapajiie/lkHOCTU MPSMOM U
nockoctu. CBOMCTBa
rapasiie/lbHOCTH NIPSIMOY U
JIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

FQOMETpI/IIJECKI/Ie 3d/lda4M Ha
BBIUMCJ/IeHMEe U N0Ka3aTe/IbCTBO,

https://m.edsoo.ru/2DD9X2MQ3




CBSI3aHHBIE C [1apajuIeIbHOCTBIO
MPSIMBIX U TJIOCKOCTEN B
MIPOCTPaHCTBe

32

[TocTpoeHue ceueHus,
MPOXOZSILero yepes JaHHYIO
MIPSIMYIO Ha yepTeske U
rapaJiyieJlkHOTO APYToi MPsIMOiA.
PacuéT oTHOIIEHWI

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas TipoeKkLus,
TIpUMeHeHHe /1151 TIOCTPOeHHsI
ceueHut Kyba u
napasienenunesa. Ceoncrsa
rapasuiesienumnesia v pyusmbl

https://m.eds00.ru/930T7FLSK

34

[TapanienbHble IJIOCKOCTH.
ITpu3sHaku napasiebHOCTH ABYX
IJIOCKOCTe

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 napasniesibHOCTA U
eJMHCTBEHHOCTH TIJIOCKOCTH,
MpOXOJsLlel uepe3 TOUKY, He
TIpUHA/|/IeXKalyI0 JaHHOU
TJIOCKOCTHU U CJIe[ICTBUS U3 Heé

https://m.edsoo.ru/2WG4W4XNO

36

CaoricTBa napanienbHbIX
IUVIOCKOCTeH: 0 MapasiebHOCTH
NPSIMBIX TIepeceueHys Mpu
repecevyeHuH JIByX
Trapa’ule/IbHbIX [JIOCKOCTeN
TpeTben

https://m.edsoo0.ru/3KIKV3ROG

37

CpoiicTBa napa’siie/bHbIX
TIJIOCKOCTeH: 06 oTpe3kax
rapa’suie/ibHbIX MPSIMbIX,
3aK/IFOUEHHBIX MEXAY

https://m.edsoo.rt/QLA4PYRAT




rapasiie/IbHbIMU IJIOCKOCTSIMU; O
repeceuyeHuH MpsIMoii C ABYMsI
napasuie/IbHbIMU TVIOCKOCTSIMU

38

[ToBTOpeHue: Teopema ITudaropa
Ha TUIOCKOCTH

https://m.edsoo0.ru/9VIJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOT'O TPeyrO/IbHUKA

https://m.edsoo.ru/Z6ENNNT5D

40

CaoiicTBa Kyba u
MPSIMOYTOJIBHOTO
Tiapasuiesienuresia

https://m.edsoo.ru/HYNIQ785Q

41

BbIuKc/ieHre JJTUH OTPE3KOB B
KyOe U IpsIMOYTO/TbHOM
Triapasiiesienure/ie

https://m.edsoo.ru/FZBZVPOEC

42

ITeprieH MKy /ISIPHOCTB MPSIMOM U
IJIOCKOCTHU. [TpusHak
NepreHUKYy/IPHOCTH NIPSIMOKY U
IIJIOCKOCTH

https://m.edsoo.ru/ISF8HOGG3

43

[TeprieHAMKYIIPHOCTD NPSIMOU 1
I710cKOCTHU. [Ipr3Hak
NepreHUKYIAPHOCTH NIPIMOUY U
IJIOCKOCTH

https://m.edsoo.ru/K38BG3IZH

44

Teopema 0 Cy111eCTBOBaHUU U
eZITMHCTBEHHOCTH TIPSIMOM,
TPOXO/sIiiel uepe3 TOUKY
MIPOCTPAHCTBA U
TnieprieH/IUKY/ISIPHOM K TJIOCKOCTH

https://m.edsoo.ru/WE3MTS4ES

45

I1nockoctu u
TeprieHAUKY/ISIpHbIe UM MpsSMble
B MHOTOIPaHHHKax

https://m.edsoo.ru/OKTGKHNSI

46

ITnockoctu u

https://m.edsoo.ru/S1V9AWIWS3




neprieH/IMKy/IsipHble UM TpsSMble
B MHOTOI'paHHUKAX

[TeprieHauKy /1P ¥ HAKJIOHHAS.

47 [TocTpoeHue neprieHAUKYIsIpa U3 https://m.edsoo.rw/KIP9L4ZCX
TOYKHM Ha NPSIMYHO
[TepneHAUKY/ISAP U HAK/IOHHASI.

48 [TocTpoeHue neprieHAUKYIsIpa U3 https://m.edsoo.ru/2ITUD45PR
TOYKH Ha NPSIMYHO
Teopema 0 Tpéx

49 reprieHAUKYAsipax (ripsimMasi U https://m.edsoo.rt/CNE1PAIUS
obparHast)
Teopema o Tpéx

50 nepreHAUKYyAsipax (ripsiMasi v https://m.edsoo.ru/TPCG564WN
obpatHast)

51 yron MEIGLY CKPEIUBAFOIMMUCH https://rn.edsoo.ru/K4EH£ 23E9E
MPSIMBIMU
[Touck nepreHAUKYISIPHBIX

52 MIPSAMBIX C ITOMOLLBIO https://m.edsoo.rw/EBYVPSMSI
MepreHAUKYISPHbIX MJI0CKOCTeN

53 OpTorosHasnbHOe NPOeKTUPOBaHUe https://m.edsoo.ru/GP0ZX8VHE
[TocTpoeHue ceueHuii Kyoa,

54 TPHSMEL, TPABH/ILHON HHpa\IYIHAbI https://m.edsoo.ru/F5ZMOAI1AE
C TIOMOLL|bI0 OPTOrOHA/IbHOMN
MPOeKLU
[TocTpoeHue ceuenuii Ky0a,

3 a ou a

55 MPHSMEL, TIDABH/IBHOM THPaMHZST https://m.eds00.r/TS0FUDOOJ
C TIOMOLL[bI0 OPTOrOHA/ILHOM
TMPOeKLr

56 CuMmeTpusi B IPOCTPAHCTBE https://m.edsoo.ru/N77K7ZM8K

OTHOCHTEJIbHO ITJIOCKOCTH.




ITnockocTy cCUMMeTpUii B
MHOTOIpaHHUKaX

ITpu3sHak neprieHAUKYJISIPHOCTH

57 MPSIMOM M TUVIOCKOCTH KaK https://m.edsoo.ru/L.9E703U3V
CeJiCTBHE CUMMETPUU
[TpaBu/ibHBIE MHOTOTPaHHUKHU.

58 PacuéT paccTosiHUi OT TOUKHU [0 https://m.edsoo.ru/Z9E166HHZ
MJI0OCKOCTH
[TpaBu/ibHBIE MHOTOTPaHHUKHU.

59 PacuéT paccTosiHui OT TOUKHU [0 https://m.edsoo.r/TISUOWZTH
TJIOCKOCTH
Cr1oco0bI Oy CTHUTh
repreHAuKYyIsipbl: CAMMeTpPHSsI

60 PHEHAMKY AP P . https://m.edsoo.rut/DHFUCBWO6
CABUT TOUKH T10 TapasiieslbHOU
NpSIMOU
CaBur 110 HernapaJsijie/ibHOU

61 A . P . https://m.edsoo0.1u/90ANVFEIE
MpPsIMOM, U3MeHeHNe pPacCTOSTHUMN
KonTposibHas paboTa "B3anMHoe

62 pacrio/ioyKeHue TpsIMbIX U https://m.edsoo.ru/JW5UZNN8J
TJIOCKOCTeN B MPOCTPaHCTBe"
[ToBTOpEHUe: yron Mmexay
MPSIMBbIMHU Ha T/IOCKOCTH,

63 TPUTOHOMETPHS B MIPOU3BOJIBHOM https://m.edsoo.rt/SKORHWDFQ
TpeyrojbHUKe, TeopeMa
KOCHHYCOB
[ToBTOpEHME: YTO/I MEXIY

64 CKPeLLUBaIOLIMMUCS PSIMbIMH B https://m.edsoo.rt/WBREU9US7
TPOCTPaHCTBE

65 ['eomeTpuyeckue MeTO/bl https://m.edsoo.ru/3U40237CK

BBIYMCJ/IEHUSA YIVId MEXOY




NpsAMBIMH B MHOT'OI'DAHHUKAX

66

[Byrpannsiii yros. CBOMCTBO
JIUHEWHBIX YTJIOB [IBYTPAHHOIO
yria

https://m.edsoo.ru/8H4CYFABO

67

[TepnieHAUKYASIPHBIE TITIOCKOCTH.
CBolicTBa B3aUMHO
nepreH UKy ISIPHBIX TJI0CKOCTel

https://m.edsoo. - w/F1HM69NVD

68

[Tpu3HaK neprieHAUKYIsIpPHOCTH
TIJIOCKOCTeM; TeopeMa O MpsIMOi
repeceveHust IByX TVIOCKOCTeH
TepreHJUKYISIPHBIX TPeThel
TJIOCKOCTH

https://m.edsoo.rui/FY5TMQ43F

69

[TpsiMOyTONbHBIN
napasiesnenurnes; Kyo;
V3MepeHUs], CBOMCTBa
NPSIMOYTO/TbHOTO
napasuiesienureza

https://m.edsoo.rt/K99DBNDAW

70

Teopema o guaroHanu
MPSAAMOYTOJIBHOTO
napasuieienume/a u cjiefCcTeye
U3 Heé

https://m.edsoo.ruv/E3T10AD6I

71

CtepeoMeTpuyecKre 1
TIpUKJIaJiHbIe 3a/lau, CBSI3aHHbIE
CO B3aWMHBIM PacIoIOKeHueM
MPSIMBIX U TJIOCKOCTH

https://m.edsoo.rw/4TBYU36HZ

72

[ToBTOpEHME: CKpeLUBaloIIecst
npsiMble, Tlapasijie/ibHble
TIJIOCKOCTH B CTaH/IaPTHBIX
MHOTOTpaHHUKaX

https://m.edsoo.ru/TL.947D6WK

73

[MTapa napa’siesbHbIX TJIOCKOCTeN
Ha CKPelLMBaLUXCS MPSIMBIX,

https://m.edsoo. -/ YFWZTQREN




pacCTosTHUE MeXy
CKpellMBaOIMUCS TIPSIMBIMU B
MPOCTBIX CUTYaLUsIX

Paccrosthue oT TOUKM 10

74 TVIOCKOCTH, PAaCcCTOSIHUE OT https://m.edsoo.rt/W5GN48EIM
TIPSIMOM /10 TIJIOCKOCTU
Bhruric/ieHre pacCTOSIHUN MeXy

75 CKDELIMBATOLIMMUCH TIPAMBIMHA € https:/m.eds00.r/SWIVITHMD
TOMOIIbIO TIePIIeHANKYISPHON
T/IOCKOCTH
TpéxrpaHHbIN yroJi, HepaBeHCTBa
ISl TPEXTPAaHHBIX YT/IOB.

76 Teopema ITudaropa, TeopeMsl https://m.edsoo.ru/3XGHNLQ4J
KOCHHYCOB ¥ CUHYCOB [I/is
TPEXIpaHHOro yrjia
OneMeHTHI cpepryeckoi

77 reoOMeTpUU: reo/ie3ndyecKue https://m.edso0.rt/HMVTV74CP
JIMHUAU Ha 3emiie
KontponbHas pabora "Y:

78 HTPOIbHAR pabota = TJIbl 1 https:/m.edsoo.ru/IRTWZ59YU
pacCTosiHUs
CucreMatu3alys 3HaHUHN

79 "MHOrorpaHHuK 1 ero https://m.edsoo.rt/VC3UOAK3B
3/1IeMeHThI"

80 Hupamuza. Bubt mipamu. https://m.edsoo.ru/J3R0247EQ
[TpaBwibHasi TUpaMua

81 Hpusma. TIpamas i HaKTOHHAs https://m.edsoo.ru/INDHOO8EQ
ripu3Mbl. [IpaBWIbHas pu3Ma
[IpsimMoii mapaJiiesienurie],

82 MPSIMOYTO/TbHBIN https://m.edsoo.ru/1.8803LZGS

Mapasienernuvrien, Ky6




BrInyk/ible MHOrOrpaHHUKH.

83 . 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Dunepa
BbImnyK/ible MHOTOTDaHHUKH.
Teopema Diinepa. I1pa e

84 pema JUEpa. LIpaBHIIbHRIE 1 1 https://m.eds00.r/QOMX9IGALS
TM0JIyTIpaBU/IbHbIE
MHOT'OI'PaHHUKHU

85 Kowrrposmbuast pabora 1 https:/m.eds00.ru/3N52B3TEM

MHororpaHHuKu

IT

86 OHATUE BEKTOPA Ha TUTOCKOCTH 1 https://m.edsoo.ru/LRBSE3B09
Y B IPOCTPAHCTBE

87 CymMmma BeKTOpoB 1 https://m.edsoo.ru/MNTSX2X1.8

88 Pa3HOCTb BEKTOPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuio napasenenuriesa 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOXXeHHe BeKTopa Ha UYnC/Io 1 https://m.edsoo.rt/MJUH128LR
Pa3sno)xeHre BeKTOpa 1o 6asucy

91 TPEX BEKTOPOB, He JieXKall[UX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM TIJIOCKOCTH

92 CkasisipHOe 1pou3Be/ieHre 1 https://m.edsoo0.ru/JZ46VNC71
B c/ieHue a Me

93 PIAMC/ICHUE yT7Ia MEXAY 1 https://m.eds00.ru/TUSISEUQP
BEeKTOpaMU B MPOCTPAHCTBe
ITpocTetiue 3agauu C

94 POCTEUILIE 3aAdtH 1 https://m.edsoo.ru/FIXV79T8B
BeKTOpaMU
ITpocTetiue 3agauu C

95 POCTEHIIAE 3a/atH 1 https://m.edsoo.ru/ITCWURNGO1
BeKTOpaMU
ITpocTetiue 3agauu C

96 POCTEHIIAE 3a/atH 1 https://m.eds0o.r/BEHWOELKS
BeKTOpaMU
ITpocTetiue 3a1auu C

97 POCTEUILIE 3aAdtH 1 https://m.eds00.ru/P3WBWZZSY
BeKTOpaMU

98 O06o0111eHMe U CUCTeMaTH3alst 1 https://m.edsoo.rt/ECRMXSNM3




3HAHUH

O06o00111eHME U CUCTEMAaTH3al[Us

99 o 1 https://m.edsoo0.ri/XXBTFP5WL
3HaHUU
100 MToroBasi KOHTpPOJIbHasi paboTa 1 https://m.edsoo.ru/SEFGPDWNKO
101 WTtoroBast KOHTPOJIbHAsE paboTa 1 https://m.edsoo.ru/X3ZG8A6S0O
jop | QOobmenme u cucremarsaums 1 https://m.edso0.ru/931 AWXEK1
3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KITACC

KosmuecTBO yacoB

No Tema VDOKa K - Jara J/IeKTpOHHBIe H(pPOBbIe
n/n yp Bcero OHTPO/ILHBIE PaKTHHECKH u3yueHusi | oOpa3oBaTe/bHbIE PeCypChl
paboThI e paboTsI

[ToBTOpEHUE TEMBI

1 "KoopavHatbel BeKTOpa Ha 1 https://m.edsoo.rt/WERSDSI4U
TUVIOCKOCTH U B IPOCTPaHCTBe"
IToBTOpeHue Tems! "CkanspHoe

. P AP 1 https:/m.eds00.ra/M6JO60NJ7
TpOU3Be/leHHe BeKTOPOB
IToBTOpEHUE TEeMBI

3 "BrrunciieHue yriia Mexzay 1 https://m.edsoo.ru/55KY41LVG
BEKTOpPaMH B TIPOCTpaHCTBe"
IToBTOpEHME TeMbl "YpaBHEHKE

4 TIPSIMOM, TMPOXO/sIiel yepes /Be 1 https://m.edsoo.ri/U20HPUS6W
TOUKHU"
YpaBHeHMe MJI0CKOCTH,

5 HOpMaJlb, ypaBHEeHHe TJI0CKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHeHue I/I0CKOCTH,

6 HOpMaJlb, ypaBHeHHe IIJIOCKOCTH 1 https://m.edso00.ru/541910WGX
B OTpe3Kax

7 BekTopHoe ripov3BeieHue 1 https://m.edso0.rt/NTYOG2APM
JIuHeliHble HepaBeHCTBa

8 N P ’ 1 https://m.edsoo.ru/54EQ7JQ8E
JIMHEeHOe NporpaMMUpOBaHue
JIuHeliHble HepaBeHCTBa

9 N P ’ 1 https://m.edsoo.ru/ VPKWBB4AA
JIMHEeHOe NporpaMMUpOBaHue
AHanmuTnyeckKue MeTo/bl

10 pacuéra yria Mexxay IpsiIMbIMU B 1 https://m.edsoo.rw/KHJ20M3PV
MHOI'OTpaHHUKAaX




AHaithyecKre MeTo/bl
pacuéTta yria Mexay

11 https://m.edsoo.ru/DDXUUAIAS
TJIOCKOCTSIMU B
MHOT'OTpaHHUKAaX

12 Popmya pACCTOAHHA OT TOUKH https:/m.eds00.r/SG451UUG1
J10 TIJIOCKOCTH B KOOpZIMHATaX

13 Haxosxerme paccToHHi ot https://m.edso0.r/8V2N4X1L3
TOYKH JI0 TJIOCKOCTH B Kybe
Haxosk/ieHre pacCTOSSHUM OT

14 TOUYKHU 0 TIJIOCKOCTH B https://m.edsoo.ru/UZ15UU37F
TIpaBU/ILHOM MUpaMu/ie

15 Kontporsras pabora ) htps://m.edsoo.r/8NGI1GHEM

AHanvTtruecKkasi reoMeTpUst

16 (CeueHNs MHOrOrPaHHHKOB: https://m.eds00.ru/219603NHQ
CTaHZapTHbIe MHOTOIPaHHUKH

17 (CeuleHHsl MHOTOr PaHHHKOB: https://m.eds00.ru/52XG0O2J5B
MeTO/| C/1e[J0B
CeueHUsI MHOTOIPaHHUKOB:

18 CTaH/APTHBIE TVIOCKOCTH, https://rn.edsoo.ru/CUP7TCPX§2
repecevyeHusi NPsSIMbIX U
TIJIOCKOCTeM
[TapaienbHble npsiMble U

19 IIJIOCKOCTHU: TapasiiesibHble https://m.edsoo.rt/MM69MKRDP
ceveHust
IT bHbBIE TIPSIMbIE U

20 ApA/LTE/IbHbIE p ¢ o https://m.edsoo.ru/O71ROIJFI
TJIOCKOCTH: PaCyéT OTHOLIEHUM
[TapanienpHble npsiMble U

21 IJIOCKOCTHU: YTJIBI MEXIY https://m.edsoo.ru/26EPTM74A
CKPeIMBAIIIMMUCS TIPSIMBbIMHU

22 [TeprieHAUKYyISIpHBIE TIPSIMbIE U https://m.edsoo.rw/YQUVT6EVZX




IJIOCKOCTH: CTaHJApTHBIE 1apbl
TNeprieH/IMKY/IPHbIX M7I0CKOCTel
Y TIPSIMBIX, CUMMETPUU
MHOIOIPaHHUKOB

23

[TeprieHUKY/ISIpHBIE TIPSIMbIE U
TIJIOCKOCTU: TeopeMa 0 Tpex
neprieH UKy Isipax

https://m.edsoo.ru/HQIN20OZJP

24

[TeprieHaUKY/ISIpHBIE TIPSIMbIE U
TIJIOCKOCTU: BBIUKC/IEHUS [JIVH B
MHOTOrpaHHUKaX

https://m.edsoo.rt/OWFAQ1A9J

25

IToBTOpEHMe: mIoLaAN
MHOTOYTOJTbHUKOB, (DOPMY/JIbI
JUIS1 TUTOLaZied, COOOpakeHusT
ro00ust

https://m.edsoo.ri/FDRZ0O9G4X

26

[ToBTOpeHue: mowaau
MHOTOYTOJTbHUKOB, (hOPMY/JIbI
JUTSI TITONaZield, COOOpakeHHst
1o100us

https://m.edsoo.ru/1ZYRNNIKV

27

IToBTOpEHME: TUIOIAIN
MHOTOYTOJTbHUKOB, (DOPMYJIBI
JUIs1 TUToLLazield, cooOpakeHust
no00ust

https://m.edsoo.ru/HWHVENLOO

28

[Tnoiagy ceueHuit
MHOTOTPaHHUKOB: TI/IOIIA/N
TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHus TIOZ00US

https://m.edsoo.ri/X2HRM9HD4

29

[Tnowagy ceuenunit
MHOTOTPDaHHUKOB: TUIOIIAZN
TOBEpPXHOCTeH, pa3pe3aHus Ha
YyacTH, COOOpakeHUsI MTOZ00OUs

https://m.edsoo.ru/8H4EL YING6




KontpospHast pabota

30 "[loBTOpPEHMEe: MHOIOTPaHHUKH, https://m.edsoo.1ru/SGUWIWWV 1
CeyeHHWss MHOI'OTPaHHUKOB"
O61Bém Tena. O6veM

31 MPSAMOYT'OJILHOT O https://m.edsoo.ru/6UXGOORCY
napasuiesienurneza
3agaum 00 yBoeHUH Kyba, o

32 KBaIpaType Ky0a; 0 TPUCEKIUH https://m.edsoo.ru/VK2J2TXEF
yrjia
CrepeomeTpUuecKre 3aJauM,

33 CBA3AHHLIE C 00BEMOM https://m.edsoo0.ri/ODRE6HE6TQS
TIPSIMOYTOJILHOT O
napasuiesienureza
[TpuknazHble 3a/iauu, CBSI3aHHbIE

34 C BhIUMCTIeHHEM 06LEMa https://m.eds00.ru/0OSHTIOT1G
MPSIMOYTO/TbHOT'O
napasiienenunesa

35 OO6BEM TPSIMO¥A TIPU3MBI https://m.edsoo.ru/8AILOYHYJ
CrepeomMeTpuueckyre 3a/aum,

36 CBsI3aHHbIE C BBIYUC/IEHUEM https://m.edsoo.ru/1ID8HV54A9
00BEMOB MPSIMOM TTPU3MBI

37 HpuKnapibie 3a5a, CBASAMHbIe https://m.edso0.ru/QIY CAFSIU
C 00BEMOM TIPSIMOI TIPU3MBI
Beruncienrie 06EMOB TeJt C

38 HOMOIIEIO OfIp e,Z'['EJIEHHOFO o https://m.edsoo.ru/ON585060H
uHTerpana. O6bEM HaK/TOHHOMN
TIPU3MBI
Berunciienrie 06EMOB TeJl C

39 TIOMOLL[BIO OTIpeie/IEHHOTO https://m.edsoo.ru/2CJLCMK8N

uHTerpasa. OO6bEM MMpaMU/IbI




40

dopmyna 06bEMa MUpamMUbl.
OrtHoleHre 00beMOB MTUPaMU/] C
00IIMM yT7I0M

https://m.edsoo.ru/AL3PODCI9E

41

dopmyna 06béMa MUpamMub.
OrHoteHre 00beMOB MTUPaMU/] C
00IIM yT/IOM

https://m.edsoo0.ru/3GOOAJRNY

42

CrepeomMeTpuyeckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
HAK/IOHHOW MPU3MBbI

https://m.edsoo.rui/7TR8RHWQO7

43

CrepeomeTpUuecKre 3aJauM,
CBsI3aHHbIE C 00bEMaMU
MpamMu/ibl

https://m.edsoo.ru/SF480DTS6

44

[TpukiagHbIe 3a/jauM 110 TEMe
"OOBEMBI TeNT", CBSI3aHHBIE C
00BbEMOM HAK/IOHHOM TTPU3MBI

https://m.eds00.ru/9SF60YYVX

45

IMpuKazHbIe 3aauu 10 TeMe
"O06BEMBI Te", CBSI3aHHBIE C
00BEMOM MHUPAMUZIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[TpumeHeHrie 0OBEMOB.
BbIuKc/ieHre pacCTOSIHUS /10
TIOCKOCTH

https://m.edsoo.ru/I39CX0O3CP

47

KonTtponbHas pabora "O0bémM
MHOTOrpaHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

LIuHaprYecKasi MOBEPXHOCTb,
obpa3ytoriye IUIHHAPUUeCKON
TIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Lunmungp. [Ipsimoid KpyroBoii
uuuHAp. [nomags
TIOBEPXHOCTH L[UIMH/Pa

https://m.edsoo.rt/MAVW4KY55

50

Konunueckast 1oBepxHOCTb,

https://m.edsoo.rt/PVRE7HQ6Y




obpa3ytorre KOHUUeCKon
rosepxHoctu. Konyc

CeueHue KOHyCa IJIOCKOCTBIO,

51 rapasie/;ibHOM MJI0CKOCTH https://m.edsoo.ru/EOVSHAIL 8L
OCHOBaHUsI
Y ceuéHHBIN KOHYC.

52 V306pakeHre KOHYCOB U https://m.eds00.rt/9VKWVDCTE
YCeUEHHBIX KOHYCOB

53 Hnoma,qf BOKOBOH MOBEpXHOCTH https://m.edsoo.ri/AWKBIE4ANE
Y TIOJTHOM TTIOBEPXHOCTH KOHYyCa

54 Hnoma,qf BOKOBOH MOBEpXHOCTH https://m.edsoo.ru/9NFAUE3K]J
Y TIOJTHOM TIOBEPXHOCTH KOHYyCa
CrepeoMeTpruecKue 3a7jaud Ha

55 AOKAZATENBCTBRO 1 BbIgHCHEHHe’ https://m.edsoo0.rui/QZVH5SEXI.9
TIOCTPOEHHEM CeueHuH
L[WIMHJPA, KOHyCa
CrepeoMeTprUuecKye 3a7jaud Ha

56 AOKASATEILETBO M BRITMCICHHE, https://m.edsoo.ru/AKF6PW62W
MOCTPOEHUEM CeUeHU
LWWH/PA, KOHYyCa
1

57 PUKTIQIHBIC 3aAd1H, CBASAHHbIE https://m.edsoo.ru/3429ZLHT5
C WIMHAPOM
I1

58 PUKTIQIHBIC 3aAd1H, CBASAHHbIE https://m.edsoo0.rv/ZY6ENPVKD
C LWIMHAPOM

59 Cdepa u map https://m.edsoo.rt/ W1TVKAJOR
[Tepeceuenue cepsl U 111apa C
TUIOCKOCTHI0. KacaHue 1mapa u

60 JIOCKOCTDIO. RACAHHE Iapa https://m.edsoo.n/JESNB5ZS0
cdepsl I0CKOCThI0. Bua n
1300pakeHue I1apa

61 [Tepeceuenue cdepsl U 11apa C https://m.edsoo.rt/M6WKIK950




M7I0CKOCThI0. KacaHue 1iapa u
cdepsl 0CKOCThI0. Bus n
n300pakeHue Iapa

62

YpaBHeHnue coepsl. [Tnomaab
cdepnl U eé yacTeit

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus ccepsl U 1apa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeomMeTpuueckyre 3a/jauu Ha
JI0Ka3aTeibCTBO U BBIUMC/IEHHE,
CBsI3aHHbIe Co c(epoii U 11apom,
TIOCTPOEHHEeM UX CeueHUi
TJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTpruecKue 3a7jaud Ha
Jl0Ka3aTe/IbCTBO U BbIUMC/IEHUE,
CBsi3aHHbIe CO cepoii U 11apoMm,
TOCTPOEHHEM UX CeYeHUM
TJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknazsHble 3a7jauu, CBSA3aHHbIe
co ccepoii U 11apom

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPY>KHOCTb Ha
TI7IOCKOCTH, BHIUMC/IEHHS B
OKPY)KHOCTH, CTaHZapTHbIE
1o100ust

https://m.edsoo.ru/EJ2QDAVE]

68

Pa3nuHble KOMOWHAIUY TejT
BpalljeHUs1 U MHOTOI'PaHHUKOB

https://m.edsoo.ru/LE7933L.XX

69

3agauu 1o TeMe "Temna u
TOBEPXHOCTHU BpalleHus"

https://m.edsoo.ru/PHHLCG54E

70

3agauu 1o TeMe "Tenna u
TOBEPXHOCTHU BpalleHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTponbHas pabota "Tena u
TOBEPXHOCTHU BpalleHus"

https://m.edsoo.ru/33W222M63




72

O61wém unuHzapa. Teopema 06
00BEMe TIPSMOTO LUIMH/PA

https://m.edsoo.ru/1ZN2S6ZMO

73

Berunicienrie 0066MOB Tes C
TIOMOILBIO OIpeie/IEHHOI0
uHTerpana. O6bémM KoHyca

https://m.edsoo.rt/ACTOMFMVE

74

I[Tnoragu GOKOBOM M TTOTHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomMeTpuueckyre 3a/aum,
CBsI3aHHBIE C BbIYUC/IEHUEM
00BEMOB LIWTHH/IPA, KOHYCa

https://m.edsoo.ru/709VIYPSC

76

IIpuknagHblie 3a7auu 10 TemMe
"OOBEMBI U TTOLAZH
roBepxHocTel Ten"

https://m.edsoo.ri/QXEA9GPVB

77

OOBEM 11apa M 1apoBOTO
cektopa. Teopema 06 06néme
mrapa. Ilnomazab cdeps.
CrepeomeTpuueckre 3ajaum,
CBSI3aHHbBIE C BBIUMC/IEHHEM
00BEMOB 111apa, IIIapOBOT0
CermMeHTa U L1apOBOTO CEKTOopa

https://m.edsoo.ru/VV6ONBVZX

78

IIpuknagHblie 3a7auu 10 TemMe
"O0BEMEBI Te1", CBSI3aHHBIE C
00BEMOM 111apa | TJ/I0IIa b0
ctepbl. COOTHOILLIEHUST MEXTY
T/I0LA/IIMU [TOBEPXHOCTEN U
00BéMaMH MO00HBIX TeJl

https://m.edsoo.rw/EZHIGRUEJ

79

[TopoOHbBIe Tema B MPOCTPAHCTBe.
Vi3meHeHre 00bEéMa Tpu
nogo6un. CtepeoMeTpruecKye
3a/laui, CBSI3aHHbIE C
BBIYMC/IEHEM 00bEMOB Tes U

https://m.edsoo.ru/H24188MKQ




T/Io1a/lel TOBepXHOCTeN

80

KonTtponbHas pabota "TTnormaam
TIOBEPXHOCTH U 00BEMBI
KPYIJ/IbIX Tes"

https://m.edsoo.ru/7Z3UODGNYR

81

[ Br>KeHust POCTPaHCTBaA.
OrobpaxeHnwus. [IBrkeHus U
paBeHCTBO uryp. Ob1ue
CBOMCTBA JBI>KEHHUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Bunp! 1BYOKEHUIM:
rapaJiie/TbHbIN IepeHoc,
1[eHTpabHasi CUMMeTpUS,
3epKabHasi CHMMETpUSI,
TIOBOPOT BOKPYT NPSIMOM

https://m.edsoo.ru/ZSUA77NTX

83

ITpeobpa3oBanust Mof00usl.
[psimasi u chepa Diinepa

https://m.edsoo.ru/A1PU2WOAX

84

['eomeTpuueckue 3aauu Ha
TpYMeHeHre IBUKeHUs

https://m.edsoo.rt/KFDHOMGKZ

85

KoHTtposbHast pabota "BekTopsr
B [IPOCTpaHCTBe"

https://m.edsoo.ru/4F52B11KK

86

Ob6o61atoiiee moBTopeHue 11
TOHSITUM Y METO/IOB Kypca
reometpuu 10-11 knaccos,
CHCTeMaTH3aI[1s 3HAaHWM:
"IlapanienbHOCTh NPIMBIX U
TIJIOCKOCTel B MpOCTpaHCTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06maroiiee moBTopeHue 11
TIOHSITUN ¥ METO/IOB Kypca
reometpuu 10-11 Kaccos,
CcUCTeMaTHr3aLus 3HaHUM:
"BekTophbI B pocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJ0O




88

O6o0rmaroiiee moBTopenue 11
TOHSITUM Y METO/IOB Kypca
reometpur 10-11 kaccos,
CHCTeMaTH3al[1sl 3HAaHUM:
"BekTops! B pocTpaHcTBe”

https://m.edsoo.ru/3NIJOL.N63

89

O6o06mmaroiiee moBTopeHue 11
TIOHSITUM ¥ METO/IOB Kypca
reometpuu 10—11 Kaccos,
CcUCTeMaTHr3aLus 3HaHWM:
"O06bemM MHOTOTpaHHUKA"

https://m.edsoo0.ru/B85S7VDTC

90

O6o0rmaroiiee moBTopenue 11
MOHSITUM Y METO/IOB Kypca
reometpur 10-11 kaccos,
CHCTeMaTH3al[1sl 3HAaHUM:
"Ob6bpem MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

O6o06maroiiee moBTopeHue 11
TIOHSITUN ¥ METO/IOB Kypca
reometpuu 10-11 Ksaccos,
CcUCTeMaTHr3aLus 3HaHWM:
"[11o1jau IOBepXHOCTU U
00BEMBI KPYTJIbIX Tes"

https://m.edsoo.ru/H2ZABPRXO

92

O6o61maroiiee moBTopenue 11
TIOHSITUM U METO/IOB Kypca
reometpuu 10—11 kaccos,
cUCTeMaTH3aLys 3HaHWM:
"Ilo1asy MOBEPXHOCTH U
00BEMBI KPYT/IbIX Tem"

https://m.edsoo.ru/JG1DJ50NK

93

WToroBasi KOHTpOJibHasi paboTa

https://m.eds00.ru/GXZMP89GD

94

WToroBast KOHTpOJIbHAsE paboTa

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpEHME, 0600IIEHNE U
CHCTeMaTH3al[ysl 3HaHUI

https://m.edsoo0.ru/UI26CB4XL




96

Wcropus pa3BuTtus
CTepeoMeTpUH KaK HayKU U eé
POJIb B Pa3sBUTUH COBPEMEHHBIX
VIH)XKeHepHbBIX U KOMITbIOTePHBIX
TeXHOJIOTUH

https://m.edsoo.ru/IESAL.O6B5

97

NcTopusi pazButus
CTepeoMeTpHHU KakK HayKHU U eé
POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KeHEePHBIX U KOMITbIOTEPHBIX
TEeXHOJIOTUM

https://m.edsoo0.ru/8ZKNMYF03

98

Wcropus pa3Butus
CTepeoMeTpUH KaK HayKU U eé
POJIb B Pa3BUTUU COBPEMEHHBIX
VIH)XKeHepHBIX U KOMITbIOTePHBIX
TeXHOJIOTUH

https://m.edso00.ru/41 X3XKQOG

99

UcTopusi pazButus
CTepeoMeTpHHU KakK HayKH U eé
POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KeHEePHBIX U KOMITbIOTEPHBIX
TEeXHOJIOTUM

https://m.edsoo.ru/4APGHOJYAH

100

Wcropus pa3Butus
CTepeoMeTpUU KaK HayKU U eé
POJIb B pa3BUTUU COBPEMEHHBIX
VIH)XKeHepHBIX U KOMITbIOTePHBIX
TeXHOJIOTUH

https://m.edsoo.ru/GEJCO734F

101

NcTopusi pazButus
CTepeoMeTpHHU KakK HayKH U eé
POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KeHEePHBIX U KOMITbIOTEPHBIX
TEeXHOJIOTUM

https://m.edsoo.ru/RK4XSFWNR

102

Wcropus pa3Butus

https://m.eds00.ru/X89TQ8776




CTepeoMeTpUH KakK HayKu U eé
POJib B Pa3BUTHH COBPEMEHHBIX
WHXeHEePHBIX ¥ KOMITbIOTEPHBIX
TeXHOJIOTHUU

OBIIEE KO/IMYECTBO YACOB I10
I[TPO'PAMME

102







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBbI

10 KJTIACC
Kop .
e TR HPOBEPHEMLIE npeaMeTHbI€ pe3y/1bTAaThl 0CBO€HUS OCHOBHOH
nmposepsaemMor -
poBep o0pa3oBaTe/IbHOM MPOrPaMMBbI Cpe/JHEro 001ero 00pa3oBaHus
pe3y/ibTara
7 ['eomeTpus
7.1 OrneprpoBaTh MOHATHUAMU: TOUKA, MPsAMasi, IJIOCKOCTb
79 [IprMeHsITb aKCMOMBI CTepeOMeTPUU Y CJIeACTBUS M3 HUX NPU peLIeHUU
' reoMeTprUYecKux 3ajau
73 OnepypoBaTh MOHATHSAMM: T[Apa/UIeIbHOCTb W MEePHeHAUKYJISIPHOCTb
) MPSIMBIX U TJIOCKOCTeN
74 KnaccuduimpoBath B3aMMHOe pacrioyioykeHue MpsSMbIX W TJIOCKOCTeld B
) MPOCTPaHCTBe
OrnepupoBaTh MOHATUSMU: ABYTPaHHBIM YroJi, TpaHW ABYTPAHHOIO YIJia,
7.5 pebpo [JBYrpaHHOrO yria, JIMHEMHBIM Yrojl JBYTPAHHOTO YIJIa, pazyCcHast
Mepa BYIPaHHOIO yrja
76 OnepupoBaTh TOHSATUSIMA: MHOTOTPDAHHUK, BBIMYK/IbI W HEBBINYK/bIN
' MHOT'OIPaHHUK, 3JIEMEeHTbl MHOTOI'PaHHUKA, PaBU/IbHBIA MHOTOTPAaHHUK
7 Pacrio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAaHHUKOB (TIMpaMuza, TPU3Ma,
' MIPSIMOYTOJTBbHBIN Mapasuiesnenurnes, Ky0)
KnaccubunupoBatb  MHOTOTPAaHHWKH,  BbIOMpasi ~ OCHOBAHUS  [ijIsI
7.8 K/accuduKalyy (BbIMYK/Ible U HEeBBIMYK/Ible MHOTOTPAHHUKHU, MpaBUIbHbIE
MHOTOTPaHHUKM, TPsIMble ¥ HAaK/IOHHBIe TPU3MBI, Napasiiesienurne/bl)
7.9 OrneprpoBaTh NOHATUSAMMU: CEKylLlas IJIOCKOCTb, CeueHre MHOTOrPaHHUKOB
710 OOBSCHATH TIPUHIUIBI TTIOCTPOEHUsI CEUeHWH MHOTOTPaHHUKOB, UCTIOMb3Ys
' MEeTO/] CJIefIOB
CTpouTh CeueHHWs] MHOTOIPAaHHMKOB METOZOM  CJIe[lOB, BbIMOJIHATD
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXH W3 PUCYHKOB TMPOCTHIX 00BEMHBLIX (GUTYP:
BUJ, CBepPXY, COOKY, CHU3Y
Pemiath 3a/jaud Ha HaXOXKEHHE TeOMETPHUECKHX BeJUUMH TI0 0Opasijam
WM aAropuTMaM, IIPDUMEHSI1 W3BECTHble aHaIMTHUYeCKue MeTOJbl IpHU
7.12 pellleHrd  CTaHJApTHbIX MaTemMaTUYeCKUX 3a/a4 Ha  BbIUKWC/IeHUe
pacCTOSTHUM MeXIy ABYMsI TOUKaMH, OT TOYKM [0 TPSIMOM, OT TOYKH/O
TVIOCKOCTU, MEXAY CKPeLIUBaIOLMMUCS TIPSMbIMU
Pemiath 3aZjauM Ha HaXOKJeHHEe TeOMeTPUUeCKHX BeJMUMH 10 obpasijam
WIA aJIropuT™MaM, TPUMEHss W3BeCTHble aHa/JMTUUeCKHe MeTOZbl TpU
7.13 pelleHrd CTaHJapTHbIX MaTeMaTHYeCKUX 3a7a4y Ha BbIYUC/IEHWE YIJIOB
MEeXIY CKDEeLIMBAKLIMMUCS TMPSIMbIMHA, MEXAY TMpPsSIMOM U TIJIOCKOCTHIO,
MeXXy TJIOCKOCTSIMH, ABYTPAaHHBIX yTJIOB
7.14 Borunciste 06bEMBI M TUIOLA[M TTIOBEPXHOCTEH MHOTOTPAHHUKOB (TTpH3Ma,




nupamMpzia) C rnpuMeHeHUeM (OpMYJI, BBIUMC/SATH COOTHOLIEHUSI MeXAy
TUIOLA/IIMU TTIOBEPXHOCTEH, 00béMaMy TIOZ0OHBIX MHOTOTPAHHUKOB

OHepI/IpOBaTL MOHATUAMUA: CHUMMETpHSA B IIPOCTPAHCTBE, I€HTP, OCb H

7.15
TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPbI
V3BnekaTb, Tpeo0Opa30BbIBATb W WHTEPIIPETUPOBaTh HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMeTpUUecKuX (Qurypax, IpeJCTaB/leHHY0 Ha
yepTeXXaxX U pUCyHKax
[TpuMeHSATb TeoMeTpuueckKue (akThbl [jIsi pelleHUs CTepeoMeTPUUeCKUX
7.17 3a/la4, Ipejrio/iararolMx HeCKOJIbKO I1aroB peLleHus, ec/d YCJI0BUS
TIpUMeHeHus 3a/laHbl B IBHOU (hopme
718 [IpuMeHATL TpOCTeMlliMe TpOrpaMMHble CpeiCTBAa U  3JIEKTPOHHO-
' KOMMYHMKAI[MOHHbIE CUCTeMbI [PU pellleHnH CTepeoMeTpUYecKuX 3ajad
719 [TpuBOgUTL TIpUMeEpbl MaTeMaTUUYeCKHWX 3aKOHOMEPHOCTel B TpUpofe U
' JKU3HH, pacrio3HaBaTh NPOsiB/IeHWe 3aKOHOB TeOMEeTPHH B UCKYCCTBE
[TpuMeHATH TOJyueHHbIe 3HAHWS Ha TMPAKTUKe: aHa/lM3MpOBaThb peasibHbIe
CUTyaLMu U TIPUMEHSITh U3yuYeHHble TIOHSATHUSI B MPOLieCCe MOMCKa pelleHus
MaTeMaThuuecKd ChopmMyTUpOBaHHONW MPOO/IeMbl, MOZE/TMPOBATh peabHbIe
7.20 CUTyal[Md Ha f3blKe T'eOMeTpUM, WCC/Ie[oBaTb TMOCTPOEHHbIe MOJeNd C
WCTO/Ib30BaHUEM TeOMEeTPUUYECKHUX TIOHSTHM U TeopeM, arrapara aaredpsl,
pelllaThb ~ TpPaKTUUeCKWe  3a/laud,  CBsi3aHHble C  HAXOXKJeHUeM
reoMeTpUUeCKUX BeTUUrH
11 K/TACC
Kop .
OBEDSIEMOr0 IIpoBepsiemble npeMeTHbIE pe3y/IbTaThl 0CBOEHUS 0CHOBHOH
nmposepaemMor -
poBep o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/Hero o01ero 00pa3oBaHus
pe3yJibTara
6 ['eomeTpust
OmnepupoBaTh MOHATUSMH: LWIMHAPUYECKas TIOBEPXHOCTh, 0Opasytoriue
6.1 LWIMNHJDUUYECKON TIOBEPXHOCTH, LWIMHAP, KOHWYeCcKass ITOBEPXHOCTb,
obpa3yroririe KOHUUeCKO TTIOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTb
6.2 Pacrio3HaBaTh Tesia BpaleHus (LWIMH/AD, KOHYC, cepa U 11ap)
6.3 OOBSICHATH CTIOCOOBI TIOSTYUYeHHsT TeJT BpallleHus
6.4 KnaccudunmpoBats B3aMHOe pacrosioXKeHre cepbl U MJI0CKOCTH
OneprpoBaTh MOHATUSMU: 111aPOBOM CErMeHT, OCHOBaHHe CerMeHTa, BbICOTa
6.5 CerMeHTa, 11apOBOM CJIOM, OCHOBaHWeE I11apOBOT0O CJi0si, BbICOTA IIIapOBOTO
C/1051, 11IaPOBOM CEKTOP
6.6 Bbunc/iate 00BEMBI M TUIOIIaJW  TIOBEPXHOCTEM Te/l  BpalleHwus,
' reoMeTpUUeCKUX TeJl C pUMeHeHreM (opMyJ
OnepypoBaTh TOHATHUSMU: MHOTOTPAaHHUK, BIHWCAaHHBIMN B cdepy U
6.7 OMMCaHHBIM OKOJI0 cdepbl, cdhepa, BMUMCaHHAs B MHOTOTPaHHUK WIH Teso
BpallleHusI
6.8 BBIUNC/IATE COOTHOLIIEHUsT MeX/y TIOMIAJsIMU TTIOBePXHOCTeH M 00bEMaMu




10/J0OHBIX Te

6.9

N300pakaTh u3ydaemble (GUIYpbl OT PYKA M C TIPUMEHEHHEeM MPOCTBIX
yepTéXHbIX UHCTPYMEHTOB

6.10

BbImosHATE  (BBIHOCHBIE) IIJIOCKWE UepTeXHM U3 PHUCYHKOB IPOCTBIX
00béMHBIX (uryp: BuUf CBepxXy, COOKy, CHHU3Y; CTPOWTb CEUeHHs Tel
BpalL{eHUs

6.11

M3BnekaTh, WHTEpPNpPeTUPOBaTb M TMpeoOpa3oBbIBaTh HMH(GOPMALMIO O
MPOCTPAHCTBEHHBIX TeOMeTpUuUecKux (Qurypax, IpeJCTaB/leHHY0 Ha
yepTe)kax U pUCyHKax

6.12

[TpumMeHSTH TeoMeTpuueckre GakThl AJis DPeIIeHHs CTepeoMeTPUUeCKUX
3aflau, TIPeATO/araliuX HEeCKOJbKO II1aroB PpeIIeHusi, eC/Id yC/IOBUS
TIpUMeHeHHs 3aZlaHbl B IBHOUM (hopMme

6.13

OneprpoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIMOHATL /I€HCTBUST  C/IOXKEHHS] BEKTOPOB, BBbIUMTAHWS BEKTOPOB WU
YMHO)KEHHSI BEKTOpPA HAa UYWUC/IO, OOBACHATh, KAaKMMH CBOWCTBAMH OHH
obagaroT

6.15

[TpuMeHATH MpaBUIIO Napasiiesnenurea npy C10XKeHU BeKTOPOB

6.16

OneprpoBaTh TOHATHSIMU: [IeKapTOBbl KOOPAWHATHI B TMPOCTPAHCTBe,
BEKTOP, MO/y/ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAUHATHLI BEKTOPA, YroJ
MeX/ly BeKTOpaMH, CKa/lspHOe TMPOM3Be/ileHre BEKTOPOB, KOJI/IMHeapHble U
KOMIIaHapHbIe BEKTOPbI

6.17

Haxoautb cymMmy BeKTOpPOB M TpOW3Be/eHHe BeKTOpa Ha YMUCIO, Yroi
MeXXZy BeKTOpaMH, CKassipHOe TIpou3Be/leHHe, pacK/aafibiBaThb BEKTOD IO
JIBYM HEKOJI/TMHeapHbIM BEKTOpaM

6.18

3a/iaBaTh MJIOCKOCTh ypaBHEHHEM B [IeKapTOBOM CUCTeMe KOOpJWHAT

6.19

Pemath mpocreiiiive reoMeTpruyeckye 3aZlaud Ha MpPUMeHeHHe BeKTOPHO-
KOOP/IMHAaTHOTO MeToZa

6.20

Pematsb 3a/ld4d Ha [J0Kad3aTe/JIbCTBO MATeéMdaTHYeCKHX OTHOILIEHUH U
HaXOoXXAeHne reoMeTpuiyeCKrx Be/IMUYKWH I10 o6pa31_[aM W/ aJIrOpUTMam,
TIpUMeEHAA HN3BeCTHbIE MeETO/bI npu pemeHrumn CTaHAAPTHBIX
MaTeMdThuUeCKHX 3a[a4d

6.21

[IpuMeHAT, mpOCTellllMe TpOrpaMMHbIE CpPe/CTBA M 3JIEKTPOHHO-
KOMMYHUKAL|MOHHbIE CUCTeMbI [P pellleHNH CTepeoMeTpUYecKuX 3aa4y

6.22

HpI/IBO,E[I/ITB MpUMeEpbl MaTeMATHUUYECKUX 3aKOHOMepHOCTEﬁ B Tpupoje u
JKHW3HH, PACIIO3HABATH IIPOABJ/I€EHKE 3dKOHOB IreOMeTPUH B NCKYCCTBE

6.23

[TpyMeHATH MOJyuyeHHble 3HAHUS Ha TNpPaKTHUKe: aHa/Ju3MpOBaTh peasbHbIe
CUTyaLMy U NPUMEHSATh U3yUYeHHbIe TMOHATUS B MPOLiecce MOMCKa pelleHts
MaTeMaTHuecku ChopMyIMPOBaHHOU MPOO/IEMBI, MOJE/TMPOBATh peasbHbIe
CUTyallUd Ha sA3blKe TeOMeTpUH, MCCIe[0BaThb MOCTPOEHHble MOJENu C
HCTI0/Ib30BaHUEM T'eOMeTpHUYeCKUX TOHSATHN U TeopeM, ammapara aareopsl,
peliaTb  MpakTUYeCKWe  3a7laud,  CBs3aHHble C  HaXOX/JEeHUEM
reoMeTpUUeCKUX BeTUUrH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 K/TACC

Kop
7

IIpoBepsieMbIii 3/IeMeHT CO/iePXKaHUs

I'eomeTtpus

7.1

OcCHOBHBIE TIOHATHSI CTepeoMeTpud. ToOuKa, TIpsiMasi, TJIOCKOCTh, TIPOCTPAHCTBO.
[MoHsiTe 06 aKCHOMAaTUUeCKOM TTOCTPOEHUU CTEPeOMEeTPUH: aKCHOMbI CTEPEOMEeTPUHN U
C/Ie[ICTBUS U3 HUX

7.2

B3auMHoe pacrosioykeHue NpsiIMbIX B MPOCTPAHCTBe: MepeceKatolyecs, rnapasieabHble
M CKpelluBawIuecs TpsiMble. [lapasiiesibHOCTb TMPSIMBIX W TIJIOCKOCTEM B
MPOCTPAHCTBE: TMapajyiefibHble TIpsMble B TPOCTPAHCTBe, TapasyielbHOCTh TPEX
MpSIMbIX, Tapasyie/lbHOCTh TPSIMOM UM TUIOCKOCTU. YTJIBIC —COHArlpaB/IeHHbIMU
CTOPOHaMH, yTOJ MeXJy TpsSMbIMU B MpocCTpaHCTBe. [lapasnienbHOCTh TJIOCKOCTEl:
rapasie/ibHble TUJIOCKOCTH, CBOMCTBA Tlapa/l/ieflbHbIX TIIoCKocTed. [IpocTeiiiive
MPOCTpaHCTBeHHbIe (UTYpbl Ha IIJIOCKOCTH: TeTpasjAp, KyO, Mapasuiesnenures,
TOCTPOeHre CeueHuM

7.3

[TeprieHAUKY/ISAPHOCTL TMPSIMOM W TJIOCKOCTU: TepHeHAUVKY/sIipHble TIpsMble B
TPOCTPAHCTBe, TpsiMble TapasijiesibHble W TMeprieHAuKY/sipHble K TJIOCKOCTH, MpPU3HaK
MeprneHAUKYISIPHOCTH NPSMOW M TJIOCKOCTH, TeopeMa O TIPsIMOM TepreHAuKY/IsIpPHOM
TJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YO MeXy NPSIMOW U TJIOCKOCTBIO, IBYTPaHHbIN
yTOJ1, TMHEMHBIA yro/ ABYTPaHHOrO yria. [lepneHAuKyasip ¥ HaK/JIOHHbIE: PacCTOsSIHUE
OT TOYKH [I0 TIZIOCKOCTU, PaCcCTOSIHUE OT MPSIMOM 10 T/IOCKOCTH, MPOeKIUs (pUrypsl Ha
M0CKOCTh. [lepneHAVKYISIPHOCTb TJIOCKOCTEM: MPU3HAK IepHeHJUKYISIPHOCTA ABYX
nockocTeil. TeopeMa o Tpéx neprieHAUKYJ/Isipax

7.4

[ToHATHe MHOrOrpaHHUKA, OCHOBHbIE 3/IeMEHTbl MHOTOTPaHHWKA, BBIMYK/ble U
HEeBBITIyK/Ible MHOTOTDaHHMKHM, pa3BEPTKa MHOrOrpaHHuka. IIpu3ma: n-yrosibHas
npu3Ma, TPaHW U OCHOBAHMs TIPU3MBbI, MpsiMasi U HaAK/IOHHas MPHU3Mbl, OOKOBas W
TOJTHasi MOBEPXHOCTh TIpu3Mel. [laparnienenure/, NpsSMOYTO/bHBINA Tapajjienenunes u
ero cBorcrtBa. [lupamuja: n-yrosibHasi MUpaMHza, 'PaHU U OCHOBaHHE THUPaMU[bI,
OOKOBasi ¥ TIO/HAsi TIOBEPXHOCTh MUPAMU/bI, MPABWIbHAs U yCEUEHHas MUPaMU[a.
OneMeHTbl TMpu3Mbl W TUpamMuzbl. [IpaBUbHBIE MHOTOTPAaHHUKM: TMOHSATHE
MPaBWIbHOTO MHOTOTPAaHHMKA, TIpaBWIbHAasi TIpU3Ma U TpaBWIbHasg TUPaMU/a,
TIpaBU/IbHAsE TPEYTOJIbHAsI IMpaMK/ia U TPaBWIbHBINA TeTpasap, Kyo. [IpesicraBieHue o
MpaBWIbHBIX MHOTOTpaHHUKAax: OKTas/p, [JoZeKasap U uKocasyapyrue CeueHus
TIPU3MbI U TTUPAMU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMETPHUA OTHOCUTE/IbHO TOYKH, HPHMOﬁ, ITJIOCKOCTH.
OJIeEMEHTHI CUMMETpUHN B MMUpaMHax, Mapasuienenuvrieax, MPpaBHU/IBHBIX
MHOIr'OrpaHHHUKax

7.6

BbIunc/ieHre 3/1eMEHTOB MHOTOTDaHHMKOB: pé0pa, AWaroHaad, yribl. Ilnomazab
OOKOBOI MOBEPXHOCTH Y TIOJTHOM IMOBEPXHOCTU TIPSIMOM MPU3MBI, T1/I0IIA/[b OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH TIPSIMOM TTpu3MbI. [1710111a16 60KOBO MOBEPXHOCTH U
MOBEPXHOCTH MPaBWIbHOW MUPAMU/bI, TeopeMa O IUIOL[aJu YCeYEHHOW MUPaMU/BbIL.
[MTousiTie 06 06BEMe. OOBEM MUPaMHU/IbI, IPHU3MbI




7.7

[Togo6HbIe Testa B mpocTpaHcTBe. COOTHOLIEHHUST MEXIY TUIONASMHU TTOBEPXHOCTEH,
00BEMaMH MOZI0OHBIX TeJT

11 K/TACC

Kopg
6

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

I'eometpus

6.1

LlnmuHapuyeckasi TTIOBEPXHOCTb, 00pa3yrolue LMIHHIPUYECKON MOBEPXHOCTH, OCh
LWJTMHAPUYECKON TOBepXHOCTU. LIumuHAp: OCHOBaHMSI M OOKOBasi TIOBEPXHOCTb,
oOpa3yro1ias 1 oCh, IJI0IIajb O0KOBO U TIOJTHON MOBEPXHOCTH

6.2

KoHnueckasi ToBepXHOCTh, 00pa3yrolirie KOHMYeCKOH MOBEPXHOCTH, OCh M BepIIIMHA
KOHMUEeCKOW TOoBepxXHOCTH. KOHyC: OCHOBaHME W BepIMHA, oOpasyromias U OCh,
Tiomazb OOKOBOM M TIOJIHOW TIOBEPXHOCTH. YCeuéHHBIM KOHYyC: oOpa3syrolue U
BBICOTA, OCHOBaHUs M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: 11eHTp, paguyc, AuaMeTp, MJIOLIa[b TOBEpPXHOCTH cdepbl. B3anuMHoe
pacronoxeHue cdepbl M IJIOCKOCTH, KacaTejbHasi MJIOCKOCTb K cdepe, TIOLIagb

cgepbl

6.4

V306paskeHue Tesl BpalljeHUsl Ha IJIOCKOCTH. Pa3BépTKa LW/IKMH/APa U KOHYyCa

6.5

KombuHarmu Tes BpalljeHHs U MHOTOTPAHHHUKOB. MHOTOrpaHHUK, OMTMCAHHBIA OKOJIO
cdepsl, cdepa, BMMCaHHAs B MHOTOTPaHHUK, WX TeJIO BpalljeHUsi

6.6

[Torstie 06 06BmémMe. OCHOBHBIE CBOHCTBAa 00BEMOB Tesl. Teopema 00 00BéMe
NIPSIMOYTOJILHOTO Tiapasiyiesienure/ia U cyiefcTBUsl u3 Heé. OObEM LIMMHAPA, KOHYyCa.
O61ém 11apa ¥ riomazb chepbl

6.7

[Togo6HbIe Tesla B ipocTpaHcTBe. COOTHOIIEHUS] MEXK/1y TUIONIAZISIMUA TTIOBEPXHOCTEH,
00BEMaMH MTOAOOHBIX Tes

6.8

CeueHusi LwIMHApa (Tapa/ule/lbHO W TIepIeHJUKY/SIPHO OCH), CedyeHus KOHyca
(mapasuieslbHOe OCHOBAHUIO U MIPOXO/isiliiee Uepe3 BepIIMHY ), CeueHHs I1apa

6.9

BekTop Ha mockocty U B mpocTpaHcTBe. Cjio)keHHWE U BbIYMTaHHE BEKTODOB.
YMHOXKeHHe BeKTopa Ha uuc/io. Pa3nokeHue BeKTOpa IO TPEM HeKOMIJIaHApHbIM
BekTOpaM. [IpaBuno napannenenunesa. PelieHue 3azay4, CBSI3aHHBIX C IIPUMEHEHHEM
TpaBU/I EUCTBUM C BEKTOPaMU

6.10

[IpsiMoyronbHasi cucTemMa KOOpAMHAT B MpOCTpaHCTBe. KoopAuHaThl BeKTOpa.
[Tpocreiiiive 3afauM B KOOpAMHATaxX. YTOA MexJy BekTopamu. CkansipHoe
Mpou3BeJileHre BEeKTOPOB. BrluncieHue yrjioB MeXAy MpsSMbIMA U TJIOCKOCTSIMHU.
KoopauHaTHO-BeKTOPHBIN MeTO/, TPU pellleHnH TeOMeTPUUYeCcKrX 3a/iau




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kop ITpoBepsieMblie TPeGoOBaHNUA K MPEJMETHBIM pe3y/IbTaTaM 0CBOeHHS
MPOBEPsIEMOr0 | OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMbI CPEJHEr0 00IIIero
TpeO0oBaHUsA oOpa3oBaHust

BrageHvie MeTojaMu JlO0Ka3aTe/lbCTB, a/JTOPUTMAMU pellleHds 3ajady;
yMeHUe (OpPMYJIUPOBaTh W OMEpUpOBaThb TOHSATUSIMU: OTMpe/iesieHue,
aKkCcuoMa, TeopeMa, CJe/CTBUe, CBOWCTBO, TPU3HAK, /[l0Ka3aTenbCTBO,
PaBHOCWIbHBIE (DOPMYJIUPDOBKY; MPUMEHSATh UX; yMeHHe (POpMy/IMpOBaTh
obOpaTHOe W TIPOTHMBOTIONIOXKHOE YTBEP)KJEeHWe, TPUBOAWTL TPUMEPhI U
KOHTPIIPUMEpPHI, WCII0/b30BaTb METOJ] MaTeMaTUYeCKOW HWHAYKIUY;
MPOBOJIUTD /I0Ka3aTe/ibHble PAacCy’KeHUs TIPU pellieHUH 3ajjau, Ol[eHUBaTh
1 JIOTUUECKYI0  TPAaBWILHOCTh  PacCy)X/eHWM; yMeHWe OIepUpoBaTh
TOHSATUSIMUA: MHO’KeCTBO, TIOJMHOKeCTBO, Ofepaliid HaJi MHOKeCTBamy;
yMeHHe  UCIO/Ib30BaTh  TeOPEeTMKO-MHOXKECTBEHHBbIM  armapaTr  Ajist
OTMCaHUsI PeaslbHbIX TIPOLIECCOB U SIBJIEHWM U TPU PeIleHUH 3aJau, B TOM
YKC/e U3 JpPYyrux yueOHBIX MpeMeTOB; YMeHUe ONeprupoBaTh MOHATHSIMMU:
rpad, cBsa3HbIM rpad, JepeBo, LUK/, rpad Ha MJIOCKOCTU; YMeHUe 3a/jaBaTh
Y OTKCHIBaTh TPadbl pa3TUUHBIMU CMIOCOOaMU; UCIOJB30BaTh rpadbl Mpu

pellieHnH 3aiau

2 YMeHue OMepupoBaTh MOHATUAMH: HATypa/JibHOE UHWCJIO, IIeJIoe UHUCIIO,
CTeTeHb C IIe/IbIM TI0Ka3aTe/ieM, KOpeHb HaTypasbHOM CTereHH, CTereHb C
pallMOHAIbHBIM TTOKa3aTesieM, CTeleHb C JeMCTBUTE/bHBIM TI0Ka3aTeseM,
norapudM uHC/Ia, CUHYC, KOCHHYC M TaHT'€HC TMPOU3BOJBHOTO UMCIIa,
OCTaTOK TI0 MOAYJIIO, PaliOHaJbHOE UKC/I0, HWppaljOHalbHOE YHCIIO,
MHOXXE€CTBA HATypa/bHbIX, Le/bIX, palMOHANbHBIX, J1eHCTBUTETBHBIX
yucesl; yMEeHHEe WCT0/b30BaTh MPHU3HAKY I€TMMOCTH, HAUMEHbIIUH 00Ini
JenUTeNb YW HauMeHblllee oOIee KpaTHoe, aaroputM EBKiuga Tpu
peIlleHUH 3a/jau; 3HAKOMCTBO C pa3/IMUHBbIMU TO3UIIMOHHBIMU CUCTEMaMHU
CUMCJIEHUS]; YMEHUeE BBITIOHATh BLIUMC/IEHHE 3HAYeHUH U TIpeoOpa3oBaHust
BBID&)KEHHM CO CTeneHAMH W joraprudmMamMu, TpeoOpa3oBaHus JpPOOHO-
pal[MOHA/IBHBIX  BBIDAKEHWH; yMEHHWe  OMepUpOBaTh  TOHATHSIMHU:
TIOC/IeIOBaTeIbHOCTh, apuMeTHUecKasi TPOrPecCUsi, TeoMeTpruYecKast
nporpeccusi, OecKOHeyHO yObIBaroIllasi TeoMeTpUuecKasi TIPOrpeccus;

yYMeHHEe 3d[4aBaTb I10C/Ie40BATE€/IBHOCTH, B TOM 4H(C/Ie C IIOMOLILIO

pPEeKYPPEHTHBIX (DOpPMYJI; YMEHHe OlepyupoBaTh MOHATUSAMU: KOMILIEKCHOE




YUC/I0, COMPSDKEHHbIE KOMIUIEKCHbIE UHWC/a, MOAY/Ib W apryMeHT
KOMIUIEBKCHOTO ~ 4yuciaa, ¢opMa  3amMch  KOMIUIEKCHBIX — YKCes
(reoMeTpuUecKas, TPUTOHOMETpHUYeCKass U ajreOpawueckasi); yMeTb
MPOM3BOJUTL apu(MeThuecKrie [eHCTBUSI C KOMIUIEKCHBIMU YKC/IaMy;
MPUBOJUTH NPUMEPbI UCMO/b30BAaHUSI KOMILIEKCHBIX UMCes; ONMepUpoBaTh
MOHATHAMK:  MaTpulja 2x2 u  3X3, onpeaenure/ib  MaTpPULbI,

reoMeTpUUeCKUil CMBIC/T OTIpeZiesTUTest

YMeHue oOrepupoBaTh TOHSATUSIMU: PpalMOHa/bHbIe, HppaLMOHaJbHbIE,
ToKa3aTesbHble, CTereHHble, JorapudmMuyeckve, TPUTOHOMeTpPUUECKHe
ypaBHeHUsT W HepaBeHCTBAa, MX CHUCTeMbl; yMeHHe OIepupoBaTh
TIOHSTUSIMH: TOXKAECTBO, TOXKAECTBEHHOe IpeoOpa3oBaHHe, ypaBHEHHE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWH M HepaBeHCTB, DPaBHOCUIbHOCTb
ypaBHEHUM, HepaBeHCTB W CUCTeM; YyMeHWe pellaTb YypaBHEHWs,
HepaBeHCTBA M CUCTeMbl C TIOMOIIBIO DPa3/MYHBIX IPUEMOB; pellaTh
ypaBHeHUsl, HepaBeHCTBAa M CHUCTeMbl C [lapaMeTpoM; IpPUMEHSTh
ypaBHeHUsl, HePaBeHCTBA, MX CUCTEMBbI /sl PelleHHsl MaTeMaTU4eCKHUx

3ajlau ¥ 3a/la4 U3 Pa3/IMUHBIX 00J1acTeld HAyKW U peaibHOW >KU3HU

YMeHue ornepyupoBaTh TMOHATUAMHU: (GYHKLUMS, UETHOCTb (QYHKLUH,
MepUOJMUHOCTb  (PYHKIMM, OTPaHWYeHHOCTb (YHKIMM, MOHOTOHHOCTb
GyHKLMM, SKCTpeMyM (QYHKIMM, HauOosblllee W HavMeHblllee 3HAYeHUs!
GYHKLMK Ha MpOMeXXyTKe, HemnpepbiBHasi (DyHKLMsl, aCUMITOThI rpaduka
¢byHKUMY, TiepBasi U BTOpasi MPOM3BOAHAs (QYHKLMM, TeOMeTPUUecKuil U
¢usnueckuii CMBICT TIPOWM3BOJHOM, TepBoobOpa3Hasi, OnpezenéHHbIN
VHTerpaa; yMeHHe HaxOJWTb aCUMMTOThl Tpauka (YHKLUH; yMeHHue
BBIUMC/IATE ~ TIPOM3BOJIHbIE  CyMMbI, TPOM3BeJIeHHs], YaCTHOTO U
KOMITO3ULIMM (YHKIMH, HAaXOAWTh ypaBHEHHWe KacaTeJbHOW K Tpaduky
GyHKUMY; yMeHMe HaXOJUTb IIPOM3BOJHbIe 3jieMeHTapHbIX (YHKIMIA;
yMeHHe WCIO/b30BaTb TPOM3BOJHYIO [l WCCAeOBaHUs (YHKLMH,
HaXOJWTh HawOOJblIMe YW HavMeHblIHe 3HaueHus (YHKLUM; CTPOHUTH
rpaykd MHOTOU/IEHOB C MCIIO/b30BaHWEM arirapaTta MaTeMaTHuecKoro
aHanM3a; TIPUMEHSTh TPOW3BOJHYIO /sl HaxXOXKIEeHUs HaWIyulllero
pelleHUs] B TIPUK/IA/IHBIX, B TOM YHC/Ie COLIMA/TbHO-9KOHOMUYECKUX U
¢u3nuecKux 3ajjauax; HaXOJUTh TUIOLAAU M 00BEMBI (GUTYP C TTOMOIIBIO
VHTerpasa; IMPUBOJUTh TPUMepbl MaTeMaTU4YeCKOTO MO/eJTMPOBaHUs C

NoMol1Ibio AudQepeHIManbHbIX YpaBHEHNUH

YMeHue orniepupoBaTh MOHATUAMU: rpaduk GyHKLIMH, oOpaTHas QyHKIMS,
KOMMO3ULMsT (PYHKLMM, JMHeWHas (QYHKUMS, KBaJpaTWyHas (QYyHKLuS,
pauyoHanbHas (yHKLMs, CcTeneHHas (YHKLUs, TPUTOHOMeTpUUeCKHe

¢yHKIM, obpaTHbIe TPUrOHOMeTpHUeckre (YHKLMH, TOKa3aTejbHas U




norapupmuueckasi ¢GYyHKLUWH; yMeHHe CTPOUTh TpapUKu H3yUYeHHBIX
GyHKUME,  BBIMONMHATE  TipeoOpa3oBaHusi  rpadUKoB  (DYHKLUH,
WCTI0/b30BaTh TPa(UKU /i M3yueHUs MpOLIeCCOB M 3aBUCUMOCTeH, MpuU
pellleHnH 3a7jau U3 JIPYrux y4yeOHBIX IpeMeTOB U 3a/jau U3 peasbHOMN
JKW3HY; BbIpaKaTh (OpMy/TaMu 3aBUCHMOCTH MEXIY BeTWYMHAMU;
WCII0JIb30BaTh CBOWMCTBA U rpadvKu (PYHKUWN [Jis pelleHus ypaBHEHUH,
HEepaBeHCTB M 3aZau C T[apameTpamMH; M300pa)kaTb Ha KOOPAWHATHOMN

TMJIOCKOCTU MHOXKECTBA pellleHri ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTh TEKCTOBbIe 3a/laud pa3HbIX TUMOB (B TOM 4KC/Ie Ha
TIPOLIeHTBI, AOMM U YacTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJIOTH, 3a/laud U3 00/IaCTH YIIpaBJ/IeHUs JIMYHBIMUA U CEMEHHBIMU
(¢vHaHCAaMM); COCTaB/ISTh BBbIPAXKEHUs], ypPaBHEHUs, HepaBeHCTBAa U UX
CHCTEMBI TIO YCJIOBHIO 3a/laud, HCC/Ie/IOBaTh IIOJIyUeHHOE pelleHue |
OlLIEHWBATb TIPABJOMNOAOOHOCT pPe3y/bTaTOB; YMEHWe MO/IeMPOBaTh
peanbHble CHUTyallud Ha $3bIK€ MaTeMaTHKH; COCTABJ/IATH BbIPaKEeHWs,
ypaBHEeHHs1, HePaBeHCTBA U UX CUCTEeMBbI T10 YCJIOBUIO 3a/lauu, UCC/Ie/J0BaTh
MOCTPOEHHbIE  MOJleld  C  HWCTOJb30BaHHWEM  ammapaTa  anrebpsl,

VHTeprpeTUpOBaTh MOIYYeHHbIN pe3y/ibTaT

YMeHHe OIepupoOBaTh TOHATUSIMU: CpegHee apudmeTHueckoe, MejHaHa,
HauOoJ/IbIlIee ¥ HAUMEHbIIlee 3HAUeHUs], pa3Max, AUCIIePCHsi, CTaHAapTHOe
OTK/IOHEeHWe UMC/IOBOro Habopa; yMeHHWe H3B/ieKaTb, WHTEPIIPEeTHPOBAThH
WHGOpPMaLIMIOo, TIPe/ICTaB/IeHHYI0 B Tab/MilaxX, Ha Auarpammax, rpadukax,
OTpa’karoIllyl0 CBOMCTBA peasibHbIX MPOLIECCOB U SIBJIEHWH; TNpeJCTaB/IsTh
WHPOPMAIIMI0O C TIOMOINBI0 TabaWIl W JuUarpaMM; HCC/IeI0oBaTh
CTaTUCTHUUECKHe [laHHble, B TOM UHC/Ie C TMpUMeHeHHeM TrpaduuecKux
METO/IOB U 37IeKTPOHHBIX CPe/ICTB; rpapuuecky UCC/ie[joBaTb COBMECTHbIE

HaOJTI0IeHusT C TIOMOIIIBIO IarpaMM pacCerBaHus ¥ IMHEMHOU perpeccuu

YMeHue oOrepupoBaTh TIOHSATHUSIMUA: C/Ay4YalHBIM OMNBIT WM Coy4yaliHOe
coObITHE, BEpPOSTHOCTb CJIyUaiHOTO COOBITUS; YMeHHEe BBIUHC/ATh
BEPOSITHOCTb C MUCII0/Ib30BaHUEM Tpauueckux MeTO/[0B; TPUMEHSITh
dhopMy/ibl  CTIOXKEHUs] ¥ YMHOKEeHHUSI BepOsiTHOCTel, (opMysy TIO/HOM
BepOSITHOCTH, dopMysy BepHysinM, KoMOMHAaTOpHBIE (HAaKThl U (HOPMYJIBI;
OlLIEHWBAaThb BEPOSITHOCTH pea/ibHbIX COOBITHI; YMEHHe OIepHupoBaTh
MOHATUSMU:  Cy4yaiHasg BeJMUMHA, pacrpeie/ieHde BepOsSITHOCTeH,
MaTeMaTUueCKoe O)KU/laHWe, [WCTepCUs W CTaHJapTHOe OTK/IOHeHUe
Cly4aiiHOM  Be/MuWHBL, (YHKIUW  pacripefie/ieHuss W TUIOTHOCTH
PaBHOMEPHOTr'0, M0Ka3aTe/JbHOIO M HOPMa/IbHOTO pacripe/ie/ieHUid; yMeHue
WCII0JTb30BaTh CBOMCTBA U3YUeHHBIX pacripejie/ieHuid Jjis pellleHus 3a/ay;

3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX urces, MeTO/ibl BbI6OpOLIHbIX




VCC/IeJOBaHUM; YMeHue TIpUBOJUTH TpUMepbl TIPOSIBJIEHUS 3aKOHa
OonpIIMX uKCen B TIPUPOJHBIX W OOIIECTBEHHBIX SIBJIEHUSX; yMeHHe
OIepupOBaTh IMOHATUSMM: COYeTaHWe, INepecTaHOBKAa, YMCJIO COYeTaHWH,
YHUCI0  TepecTaHoBOK;  OuMHOM  HbIOTOHa;  yMeHHe — TIPUMEHSTh
KOMOHMHATOpHBIe (DaKThl U PACCY)K[EeHHUs AJIs1 PellleHus 3a/jau; OLIeHMBATh
BEPOSITHOCTU peasibHbIX COOBITUM; COCTABJISITh BEPOSITHOCTHYIO MOJe/lb U

VHTeprpeTUpOBaTh MOIYYeHHbIH pe3yIbTaT

YMeHue omepupoBaTb TOHSATUSIMM: TOYKa, TIpsiMasi, TIIOCKOCTb,
MIPOCTPAHCTBO, OTPe30K, JyY, BeJIMUMHA yTJIa, JIOCKUI yroJl, ABYTPaHHbIH
yToJi, TPEXTPaHHbIN YToJ, CKpelMBatollyecs: TpsiMble, Tapasie/ibHOCTb U
NepreH/IMKY/ISPHOCTh TMPSAMBIX U IUIOCKOCTEeM, Yroa MeX[y NpsSIMbIMHU,
yrojl MeXAy TIpsMON U TUVIOCKOCTBbIO, YToJl MeXAY IIJIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TUJIOCKOCTH, PacCTOsIHAE MEX[y TpSIMbIMHU,
paccTosiHue MeX[Jy IJIOCKOCTSMH; YMeHHe HCII0/b30BaTh IPU peLleHur
33/jay U3yueHHble (PAKTbl U TeOpeMbl MJIAaHUMETPHHU; YMeHHe OLleHUBaTh
pa3Mepbl OOBEKTOB OKPYJKAIOL[ero MHPa; CTPOUTb MaTeMaTh4yecKue
MOZleIM C TIOMOIIbI0 TeOMeTPUUeCKUX TIOHATHM M BeJWYMH, pellaThb

CBsI3dHHbI€ C HUMHU IMPAKTUYECKHE 3adaUr
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YMeHue OIepupoBaTh TOHATUSAMM: IUIOHIAAL (UTYPbI, 00bEM (GUTYpHI,
MHOTOTPaHHMK, TPAaBUbHBI MHOTOIPDAaHHHWK, CEeUeHHe MHOTOTPaHHHKA,
Ky0, Tapasienenvriesi, Tpu3Ma, NHpamMuja, GuUrypa U TOBEPXHOCTb
BpallleHusl, LWIMHAP, KOHYC, Iap, cdepa, miomagb cdepwl, TUIOMIALL
MOBEPXHOCTH TIUPaMU/IbI, TIPU3MbI, KOHyCa, I[WIMHApa, 00BEM Ky0a,
NIPSIMOYTOJIBHOTO  TIapasijie/ienurie/ia, TUPaMU/IbI, TIPU3MBI, [WIMHJPA,
KOHYyCa, Ilapa, pa3B&PTKAa TMOBEPXHOCTH, CEUeHUsi KOHyCa WM LUIUHZPA,
rapajiiefibHble OCH W/IM OCHOBAHHIO, CEeueHWe Iiapa, IUIOCKOCTb,
Kacarouiascss cdepbl, LUIMHApPA, KOHYCa; yMeHHWe CTPOUTb CeueHHe
MHOTOTPaHHMKA, W300pa)kaTb MHOTOIDAaHHUKH, (DUTYpPbl M TIOBEPXHOCTH
Bpall[eHNs], UX CeueHHs], B TOM UHCJIe C TIOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
yMeHHe TMPUMEHSITb CBOMCTBA T€OMETPUUECKHMX (DUTYp, CAMOCTOSATETHHO
dbopMyiMpoBaTh OMpe/e/ieHns: U3ydyaeMbIX (Uryp, BbIJBUraTh TUTIOTE3bI O
CBOMCTBAaX M TIPU3HAKAX TE€OMETPUUECKHX (Uryp, 0OOCHOBBIBATH W/IH
OMpoOBepraTb MX; yMEHWe TMPOBOJUTh KiacCUbUKaLWo (uryp o
Pa3/MUHbIM TPU3HAKaM, BBIMOJHATL HEOOXOJUMbIE IOTIO/IHUTEIbHbIE

TIOCTPOEHUS
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YMeHWe OrepupoBaThb TOHATHSMHU: JBWKEHHe B  TIPOCTPAHCTBE,
TiapasiieflbHbI T1epeHOC, CMMMETPHs Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
TIOBOPOT, TpeoOpa3oBaHue T10A00Us, TIOAOOHBIE GUTYPBI; yMeHUe

pacno3HaBaTh paBHble W TOA00HBIe (GUIYpBHI, B TOM UKC/e B TPUPOJE,




VICKYCCTBE, apXUTEKType; UCII0/Ib30BaTh reOMeTpUYecKre OTHOLLIEHUS NPU
pellieHWM 3aJjay; HaXOJUTh TeOMeTpUYecKue BeIUUMHBbI (JJIMHA, YTOJ,
TUIOLIA/[b, 00BEM) MPU PeIIeHUH 3a7ay U3 APYTUX yUeOHBIX MpeJMeTOB U
W3 peanbHOM >KW3HW; YMEHHe BBIUMC/ISATH TeOMeTpUuecKre BeTUYUHbI
(mmHa, yros, TIOMAAb, O0BEM, IUIOMIALb TOBEPXHOCTH), WCIIOJB3YS
v3ydyeHHble (OPMYJbI U METOZbl, B TOM UMCJIe: TJIOLa/lb TTOBEPXHOCTH
NMMpaMU/bl, TIPU3MbI, KOHYCa, ILWIMHApA, TUIoafb Ccheprl; 00bEM Kyo0a,
MpSIMOYTO/IbHOTO  Tapajulefienvriesia, MUpaMUAbI, TPU3MbI, LWIMHADA,

KOHYCa, 111apa; yMeH/e HaXOJUTh OTHOIIeHe 00BEMOB MOJ00HBIX (GUryp
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YMeHHe onepupoBaTh MOHATUSMM: NPSMOYTOJIbHAs CUCTeMa KOOpDJWHAT,
BEKTOP, KOODJMHATBl TOYKH, KOOPJWHATBl BEKTOpa, CyMMa BEKTOPOB,
Npou3BeJleHe BeKTOpa Ha UMC/IO, pas/iokeHUWe BeKTopa Io Oasucy,
CKa/IsipHOe TpOM3BeJleHHe, BEKTOpHOe T[IpOM3BeJileHHe, Yroja Mexzay
BEKTOPDAM{; yMeHHe MCIIO0/Ib30BaThb BEKTODHBIM U KOOPAWHATHBIA METOZ,

[J1s1 pellieHysi TeOMeTPHUUEeCKHX 3a/jau M 3aZiau JPyrux y4eOHbIX MpeMeTOB
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YMmeHue BLI6I/IpaTb HO,I[XO,E[HH_[I/II‘/JI MeTO/, AJid peleHusd 3ad4i; TOHNMaHre
3HAYMMOCTH MdaT€MdTUKHW B HW3YYe€HHHU TIpUPOAHBIX U OGH.[ECTBEHHI:IX
rnponeccos “ HBHEHHﬁ; yYMe€HHEe DpACliO3HdBAThH TIPpOSB/IEHHE 3dKOHOB
MdTe€MaTUKH B UCKYCCTBe, YMe€HHE MPUBOJAUTE TIPUMEDPBI MaTEMATUUECKUX

OTKPBITUM POCCHMCKOM U MUPOBOW MaTeMaTHUyeCcKOU HayKu




ITIEPEYEHD 3JIEMEHTOB COAEP)XAHUSA, ITPOBEPSAEMbBIX HA EI'D

I1O0 MATEMATUKE
Kop IIpoBepsieMblii 371eMeHT CO/iepKaHus
1 Uwucna v BBIYMCTIEHUS
1.1 HatypanbHble ¥ 1jesible yucsia. IIpusHaky 1e/1MMOCTH Lie/ibIX Yyuces
12 ParioHanbHble  uncina. OOBIKHOBEHHbIE W JeCATHYHble JpoOW, TIPOLIEHTHI,
beckoHeuHble TIepuUoANUYecKre Jpobu
13 ApudmeTrueckuii KOpeHb HaTypa/ibHOW cTemneHU. [lelicTBUS C apudMeTUUeCKUMU
KOPHSIMU HaTypa/IbHOM CTeTeHu
14 CreneHb € 1iesibIM NoKa3artesneM. CTeleHb C palMOHA/IbHBIM M0Ka3aresnemM. CBOMCTBa
CTerneHu
15 CHHyC, KOCMHYC M TaHTeHC YHWCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'e€HC YUC/IOBOTO apryMeHTa
1.6 Jlorapucwm umcna. [lecaTiuHble U HaTypasbHble J0rapru(Mbl
HeiicTBUTeNbHBIE uMcia. ApuU@MeThueckrde oOrepaluud C J1elCTBUTENIbHBIMU
1.7 yncsiamu. [IpubKEHHbIE BHIYUCIEHUS, TIPaBUIa OKPYT/IeHUs, IPUKU/IKA U OljeHKa
pe3y/bTaTa BbIUMCIEHUN
1.8 [Tpeobpa3oBaHe BeIpaKeHHUH
1.9 KowmrmiekcHblie urciia
2 YpaBHeHUs1 U HEpaBEHCTBA
2.1 Llesibie 1 1pOOHO-paIMOHA/IbHBIE YPABHEHUS
2.2 NppanuoHasbHble ypaBHEHUS
2.3 TpuroHomeTpuueckue ypaBHeHUst
24 [Toka3aTesibHble U orapudMUUecKrie ypaBHeHHs
2.5 Llenbie v IpOoOHO-paL[OHATBHBIE HEPABEHCTBA
2.6 NppanuoHanbHble HepaBeHCTBa
2.7 [Toka3zaTenbHbIe U lorapuMUUecKrie HepaBeHCTBa
2.8 TpuroHomeTprUueckre HepaBeHCTBa
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHWI U HEPaBEHCTB
2.10 YpaBHeHUs1, HepaBeHCTBA U CUCTEMBI C ITapaMeTpamu
2.11 MaTtpuiia CUCTeMbI TMHENHBIX ypaBHeHUH. OripesiesiuTe/lb MaTPULIbI
3 ®YHKIWU U TpapuKU
3.1 OyHKIMs, crocobbl 3aganus GyHkuud. ['paduk dyHKiMH. B3aumHO 0oOpaTHBIe




¢yskuyy. UéTHble U HeuéTHble GyHKUMU. [lepuoguueckue QyHKLUMN

Ob6nacth ompefeneHdss W MHOXeCTBO 3HaueHui ¢(yHkumu. Hymt ¢yHKum.
[TpoMeXXyTKM  3HAKOIMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKLIMH.

32 MakcuMymbl ¥ MUHUMYMBbI (yHKIMM. HaunbGosblllee ¥ HavMeHblllee 3HaueHHe
(yHKLIMM Ha POMeXXyTKe
33 CreneHHasi (yHKIUSI C HaTypajibHbIM U LeJIbIM [OKa3aTejnem. Eé cBoiicTBa U
' rpacduk. CBoiicTBa 1 rpadvK KOPHS n-0i CTereHU
3.4 TpuroHomeTpryeckue (GyHKLMH, UX CBONUCTBA U TPaUKU
3.5 [TokaszatenbHas U noraprudmMuyeckast GyHKIUM, UX CBOWCTBA U rpaduKu
36 Touku paspbiBa. AcuMOTOTHI rpa@ukoB (yHkuud. CBoicTBa  (QYHKLMH,
' HerpephLIBHLIX Ha OTPe3Ke
3.7 I[TocsiemoBaTeIbHOCTH, CITIOCOOBI 3alaHUS TTOC/IeJOBaTeTbHOCTEH
3.8 ApudmeTrueckasi U reoMeTpuyecKas rnporpeccuu. @opMysia CJI0>KHbBIX MPOLEHTOB
4 Hauana MaTemaTueckoro aHaausa
4.1 [TpousBozHasi hbyHKUMU. [Ipor3BOgHBIE 3/1eMeHTapHBIX (QYHKLIUM
[TpyuMeHeHre TPOU3BOAHOM K UCC/IeOBaHUID (YHKIMNA HAa MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoykieHrue HanbOJIbIIIeT0 ¥ HauMeHbIIero 3HaueHus1 (PyHKIMKM Ha
oTpe3Ke
4.3 [TepBooOpa3sHast. ViuTerpan
5 MHoykecTBa U JIOTHKa
5.1 MHO>XeCTBO, oreparuy Haji MHO)KeCcTBaMU. [TuarpamMmbl Diliepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U CTaTUCTHKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsimMbIe ¥ IJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v TIOBEPXHOCTHU BPAL|€HUS
7.5 KoopauHatel ¥ BeKTOPbI




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NMHTEPHET






