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ITOSACHUTEJ/IbHASA 3AITNCKA

leomeTpusi siBisieTCSi OJHUM U3 0a30BBIX KypCOB HAa YPOBHE CpeJHEro
o011ero 06pa3oBaHus, Tak KaK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIIUTUINH
eCTeCTBeHHO-Hay4YHO! HarpaB/IeHHOCTH W [peJMeTOB T'yMaHUTapHOrO LMKJIa.
[TockosbKy ~ JloTMYecKoe — MbllUleHHWe,  (opmupyemMoe  TpU  U3yUEHUU
00yuYaroIIMMUCS TIOHSITUWHBIX OCHOB TeOMeTPUH, MPH [J0Ka3aTelbCTBe TEOpeM U
MOCTPOEHWH LIeTIOUKH JIOTUUECKHX YTBEepP)K/AEeHHH TPHU pelleHUH TeOMeTpUYecKUX
3a/a4, yMeHHWe BbIIBUraTb U OINpPOBepraTb TUIOTe3bl HEMOCPeJCTBEHHO
VICTIO/Ib3YIOTCSI TIDU PELleHUH 3a/iau eCTeCTBeHHO-HAayYHOro LIMK/a, B YaCTHOCTH
(¢r3nUecKux 3azsau.

Llenb ocBoeHusi TporpaMMbl yue6HOT0 Kypca «['eomeTpusi» Ha yriayOIéHHOM
YPOBHe — pasBUTHe WHUBUAYyalbHBIX CrocoOHOCTell oOyuarommxcsi Ipu
M3yueHUM TeoMeTpuM dYepe3 obecriedeHrHe BO3MOXKHOCTA TIpUOOpeTeHUs U
UCTIONb30BaHusl  Oosiee  TJIyOOKMX TeoMeTpUYeCKUX 3HAaHUW U [IeHCTBUM,
crielM(pUYHBIX TeOMeTPUH, U HeOOXOUMBIX /ISl YCIeLIHOro MpodecCHoHambHOTO
obpa3oBaHUsl, CB3aHHOTO C UCII0/Ib30BaHUEM MaTeMaTHKH.

[MpuopuTeTHBIMU 3a/jlauaMy Kypca TeOMeTpUM Ha YriyOJEHHOM YPOBHe,
PaCIIUPSIOIIVMMHI U YCUTUBAIOIIUMU KypC 6a30BOr0 yPOBHS, SIB/ISIFOTCS:

pacllvpeHye TMpejCcTaBAeHUs] O FreOMeTPUM KaK YaCTU MUPOBOW KYJ/IbTYPhI U
(opMHpOBaHHe 0CO3HaHMS B3aMMOCBSI3U FeOMeTPUM C OKPY KaroLIUM MHUPOM;

dbopMrpoBaHre Tipe/iCTaB/AeHUs] O TIPOCTPAHCTBEHHBIX (Urypax Kak o
BaKHEMILIMX MaTeMaTUUeCKUX MOJeJsiX, TMO3BOJISIOIIMX OMUChIBAaTh M H3yyaTb
pasHble sIBJIeHUs] OKPY>Katolllero M1pa, 3HaHue TIOHATUHMHOIO afrapaTa 1Mo paszeny
«CtepeomMeTpusi» yueGHOT0 Kypca reoMeTpuy;

dopmMupoBaHMe ~ yMeHUsl  BjaZieTb ~ OCHOBHbIMHA  TOHSITUSIMH O
MPOCTPAHCTBEHHBIX (UIypaX M MX OCHOBHBIMU CBOMCTBaMM, 3HAHHWE TEOpeM,
¢bopMy/n M yMeHMe UX NPUMEHSTb, YMEHHSl J0Ka3blBaTb TeOpeMbl M HAXOJUThb
HecTaHZapTHbIE CII0COObI pellleHus 3a/1ay;

dbopMrpOBaHre YMeHUsl pacrio3HaBaTh Ha UepTeXkax, MoJie/siX U B pealbHOM
MUpe MHOTOTDaHHMKM M Tejla BpallleHUs, KOHCTPYHWPOBaTb TeOMeTprhYecKue
MoOJeny;

(opMypOBaHHe TMOHMMaHUSl BO3MOKHOCTU aKCHOMAaTUUeCKOTO MOCTPOeHUs
MaTeMaTUueCKUx Teopuid, (opMUpOBaHWe MOHUMaHUsI POMU aKCUOMAaTHKW TIpU
TIPOBe/IeHNU PacCy K/ eHUM;

¢opMHpOBaHHe YMeHHsl B/a/leTb METOJAaMM [l0Ka3aTelbCTB W aJrOPUTMOB
pellleHusl, YMeHHsI UX IPUMEeHATb, NPOBOAUTH JOKa3aTe/bHble pacCy)XJeHUs B
X0/le pelleHNs] CTepeOMeTPUUeCKUX 3a/iau 1 3a/lau C MPaKTUYeCKHUM COZlepKaHueM,
dopmupoBaHre TIpeACTaBleHHsT O HeoOXOAWMOCTH  J/I0Ka3aTesJbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKUX YTBEP)KJE€HUI U POJId aKCHOMAaTUKH B TIPOBeJeHUH
JeAYKTUBHBIX PacCyKJeHUMH;

pa3BUTHE U COBEpIIEHCTBOBAaHWE HWHTE/JIEKTya/lbHIX M  TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsi, TTI03HABaTeIbHOM aKTUBHOCTH, WCC/Ie[0BaTeIbCKUX
yMeHUM, KPUTUUHOCTHU MBILLLIEHUS, MHTepeca K U3yUeHUI0 TeOMeTpul;

dbopMupoBaHre (PYHKIIMOHA/IBHOM T'PaMOTHOCTU, peJieBaHTHOU TeOMEeTPUMU:
yMeHUsI pacrio3HaBaThb TIPOSIB/IEHUSI TeOMEeTPUYEeCKUX TIOHSITHM, OOBEeKTOB U
3aKOHOMEPHOCTell B peaslbHbIX )KU3HEHHBIX CUTyalUsiX U TMPU W3YYeHUU APYTUX
yueOHBIX TIPeIMETOB, TIPOSIBJIEHHS  3aBUCHMOCTe U  3aKOHOMEPHOCTeH,
MO/Ie/IMPOBaHUsl peaibHbIX CUTYalWid, MCC/Iel0BaHUs TIOCTPOEHHBIX MOjeseH,
VHTepIipeTaLyy Mo/TyuYeHHbIX pe3y/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMU JIMHUSAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «kmaccax sBisAwOTCA: «lIpsiMble ¥ TUVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHukn», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPAHCTBe», «[IBMKEHUS B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEpPUPOBAThH
TIOHSATUSIMW», PeJIeBaHTHBIMU TeOMeTpUM Ha yTayO/IéHHOM ypoBHe 00yueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZieprKaTebHBIM JTMHUAM yueOHOro Kypca, a
dbopmMupoBaHHe JIOTUUECKMX YMEHMM pacrpejie/isieTcss He TOJbKO TI0
cofiep>KaTebHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Cozep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIPeIMETHBIM pe3y/bTaTaM ocBoeHusi PezepanbHON paboueit
TIpOrpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O0y4eHUsl, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, uToObI KO BCEM OCHOBHBIM, TIPUHLIMITAAIBHBIM BOTIPOCaM 00yuaroruecs
obpalfasmMch  HEOJHOKPaTHO. OTO T03BOJISeT OPraHW30BaTh  OBJafIeHHUEe
reoMeTpUUYeCKMMU MOHSATHUSMU U HaBbIKaMU T10C/Ie[JOBaTeIbHO U MOCTYIATe/TbHO, C
coOro/ieHreM TPUHIIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HaHUS BK/IIOUATh B OOIIYIO
CUCTeMy TeOMeTpUYeCKUX TMpe/CcTaB/ieHni 00yuaroluXcs, pacilivipsisi U yriayosss
eé, 00pa3ys MpouHble MHOXKeCTBEHHbIE CBSI3U.

[Tepexo/ K U3y4eHUIO TeOMeTPHH Ha yTy0/16HHOM YPOBHE T03BOJISIET:

co3jatb  ycioBusi A AuddepeHuyaluu  o0yueHUs, OCTPOEHUs
VHAUBUya/lbHbIX ~00pa3oBaTe/ibHbIX TporpamMM, oOecreunTb yriay6iéHHoe
M3yueHre reOMeTPUH KaK COCTaBJIsiOIIel yueOHOTo rpeMeTa «MaremaTrKay;

MO/ITOTOBUTE O0YyYaroIuxcsi K TIPOJO/DKEHUI0 W3YUeHWs] MaTeMaTUKUA C
yuétoM BbIOOpa Oyaymieii mpodeccun, obecrieuriBasi MPeeMCTBEHHOCTb MEXIY
o01MM 1 ripodeccroHaTbHBIM 00pa3oBaHueM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyO/JEHHOM YpOBHe
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Hezlennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

IIpsiMbIe U IJIOCKOCTH B NPOCTPaHCTBe

OcHOBHble  TIOHATHA  CcTepeomeTpuu. Touka, T1ipsMasi, IIJIOCKOCT,
npocTpaHcTBO. [loHsATHe 006 aKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

B3avMmHOe pacriosiokeHue TIIpsSMbIX B IIPOCTPAHCTBe: IepeceKaroluecs,
rapasulesibHble Y CKpelluBarolyvecs: mnpsmble. [Ipr3Haku CKpeljuBaroLuxcs
npsiMbIX. [TapanieibHOCTb MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: Mapasiie/bHble
TIpsIMble B MPOCTPAHCTBe, NapasljIe/;IbHOCTb TPEX MPSIMBIX, [apasiie/lbHOCTh TIPSMOKH
u T1uiockocTu. [lapannenbHoe U LIEHTpa/JbHOE TPOEKTUpOBaHUe, H300pakeHue
¢uryp. OCHOBHble CBOWMCTBa TapasieNibHOTO TIPOeKTHpoBaHUs. V306pakeHue
buryp B mapasiesibHOM MPOEKLUWU. YTJ/Ibl C COHArpaB/AeHHbIMU CTOPOHAMHU, yTOJ
MeKJy TpsSIMbIMU B MPOCTpaHCTBe. [lapasiebHOCTh MJIOCKOCTeN: MapasiiesbHble
TIJIOCKOCTH, CBOMCTBa Tiapa’suiesbHbIX MJIOCKOCTEM. [Tpocrelive
MPOCTPAHCTBEeHHble (GUTypbl Ha IUJIOCKOCTH: TeTpas/p, Mapasiesenures,
TIOCTPOEHUE CeYEHUM.

[leprieHAUKY/ISPHOCTb NPSIMOU U TUIOCKOCTU: TePIeHUKYJISPHbIE TIPSIMbIe B
IIPOCTPAHCTBe, MpsMble Iapasjie/ibHble W IepreHJVKYJIApHble K IUI0OCKOCTH,
TIPU3HaK TepreHJUKYJISPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O IpsIMOM
TepreHJUKYJIIPHOX TIJIOCKOCTH. OproronansHOe MPOeKTHpOBaHUe.
IleprieHVKy/ISIp U HAaK/IOHHBIE: pacCTOsIHHWE OT TOUKU [0 IIJIOCKOCTH, PaCcCTOsSIHUe
OT TpIMOM [0  IUIOCKOCTH, TpPOeKUUsi  (QUrypel Ha  IJIOCKOCTb.
[lepneHAUKY/ISIPHOCTE  TUIOCKOCTEW: TPU3HAK  TMEepPrHeHAUKYJSIPHOCTH  [IBYX
T10CKocTer. Teopema 0 TPEX NepreHuKYy/isgpax.

YTribl B MPOCTPAHCTBE: yroj MeXAy MPSAMOU U IUIOCKOCTBIO, BYTPaHHbIN
yroJ, JIMHeWHBbIN yro/ ABYTPAaHHOrO yrja. TpéxXrpaHHbl U MHOTOTDaHHbIE YIJIbL.
CBoKCTBa TIZIOCKMX YIJIOB MHOrorpaHHoro yrzia. CBOWCTBa TIUIOCKMX H
[BYTPaHHBIX YIJIOB TPEXIPaHHOro yria. Teopembl KOCMHYCOB W CHHYCOB [Jis
TPEXTPaHHOIO YIJIa.

MHororpasHHuKH

Buzibl MHOrorpaHHMKOB, pasBépTka MHOrorpaHHuka. IIpusma: n-yrosibHas
npu3Ma, TIpsiMasi 1 HaKJIOHHasi MPU3MbI, O0KOBast 1 MO/THast TIOBEPXHOCTh TPH3MBbI.
[Tapannenenunes, TIPpAMOYTOJIbHBIM  Tapajilesienurie, W ero  CBOWCTBA.
Kparuaiiiiie 1yTM Ha T[OBEPXHOCTM MHOrOrpaHHMKa. Teopema Juepa.
[TpoctpancTBeHHasi TeopeMma Iludaropa. [lupammupa: n-yrosbHas mNHUpamMHza,
npaBWIbHAsE W yceuéHHass mupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
TpaBUIbHOW nMpamu/bl. IIpaBUibHbIe MHOTOIDaHHUKU: TIpaBWUJIbHAs Ipu3Ma U



TpaBW/bHasi TIMpamMKZa, TpaBWIbHas TPeYrosbHasi MUPaMHa U TPaBUIbHBIN
TeTpa’ap, Kyb. IlpeacraBneHWe O TIPaBWIBHBIX MHOTOTPAaHHMKAaX: OKTas/p,
J0ZleKas/lp ¥ UKOCas/ip.

BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, JMaroHaid, YTJIblL
[Tnomager OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7I0[aZlb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM IIPU3MBI.
[Tnoijagsr OOKOBOW TIMOBEPXHOCTW U TIOBEPXHOCTH TPAaBWIbHOW MHMPaMU/IbI,
TeopeMa O IIOLIa/Id YCeUEHHOW NMMPaMU/bl.

CumMeTpusi B MPOCTPAaHCTBE. ODJIEMEHTbl CHMMETPDUM  TPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTDaHHUKE: CUMMETDPUS
napasuiesienunezia, CAMMETPUsI TIPaBWIbHBIX TMPU3M, CUMMETPHUSI MPaBUIbHOMU
MMPaMU/IbI.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

[ToHsITUSI: BEeKTOp B MPOCTPAHCTBE, HYJE€BOW BEKTOp, [AJIMHA HEHYJIeBOTrO
BEKTOpa, BEKTOPbl KOJUIMHeapHble, COHAMNpaB/eHHble W TPOTUBOIIOJI0KHO
HaripaBJ/ieHHbIe BeKTOPbI. PaBeHCTBO BEKTOPOB. [IelCTBUSI C BEKTOPaMU: CI0’KEHUE
Y BblUMTaHUE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHUe BeKTOpa Ha
yncsio. CBOMCTBA C/10’KeHUsI BEKTOPOB. CBOMCTBa YMHO)KEHUSI BEKTOpa Ha 4YMCJIO.
[ToHATHEe KOMILIaHapHble BeKTOpPhI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. Teopema O pa3/loKeHMM BeKTOpa [0 TPéM
HEeKOMIUIaHapHbIM ~ BekTopaM. [IpsgmoyrosbHasi  cucTemMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAY KOOpJWHaTaMd BeKTOpa U
KOOpJIMHaTaMd TO4YeK. YTon Mexay Bekropamu. CKassspHOe Npou3BeeHue
BEKTODOB.

11 KITACC

Tena BpaleHus

[MoHsITSA: IUTMHIPUYECKass TIOBEPXHOCTb, KOHHWUYECKas T10BEPXHOCTh,
ceprueckass TOBEPXHOCTh, oOOpasyromue moBepxHocTeil. Tesa BpaleHUs:
IIWINHP, KOHYC, yCEUEHHBIH KOHYC, cdepa, Inap. B3avMHOe pacrojoxeHHe
cepbl M TIOCKOCTH, KacaTelbHasi TJIOCKOCTh K cdepe. V3o00paxeHue Ten
BpAIlleHUs] Ha TVIOCKOCTH. Pa3BépTKa LU/MHAPA U KoHyca. CuMMeTpusi cdhepsl u
mapa.

O6bém. OcHOBHBIE CBOMCTBa 00bEMOB Tesn. Teopema 006 06BEMe
NPSIMOYTOJTBHOTO  TIapaJulefienunesa U CaeAcTBusi u3 Heé. OOBEM mpsMol U
HAKJIOHHOW TIPW3MBI, [IWJIMH/PA, MMPaMU/bl U KoHyca. OOBEM I1apa ¥ II1apoOBOTO
CerMeHTa.

KoMOuHaiu1 Ten BpallleHUss U MHOTOTPAHHUKOB. IIpW3Ma, BIUCAHHas B
IWIMHID, OMUCaHHAsi OKOJ0 LwinHApa. IlepeceueHune cdepbl W Imapa C
riockocTbio. Kacanwe miapa v cdepbl TI0CKOCThIO. TIOHSTHE MHOTOTpPAHHUKA,



OMUCAHHOTO OKOJI0 c(depbl, cdepbl, BIHMCAHHOM B MHOTOIPDAaHHUK WA TeJj0
BpalleHusl.

[Tnowaae MOBEPXHOCTH LMIMHAPA, KOHYyCa, MUIOIIaAb Cepbl U eé yacTeu.
[Mogobue B mpoctpaHcTBe. OTHOIIeHWEe OO0BEMOB, TIUIOLa/lell TIOBepXHOCTeH
nofobHbIx ¢uryp. [Ipeobpa3oBaHue mofo0usi, ToMoTeTus. PellleHue 3aja4 Ha
TIJIOCKOCTH C MCI0J/Ib30BaHUEM CTePeOMeTPUYECKHX METO/IOB.

[TocTpoeHre ceueHUI MHOTOIPaHHUKOB W TeJsl BpalljeHUsl: CeueHusl LIIMHpa
(mapasuiesibHO YW TEpPHEHAMKYJSIPHO OCH), CeYeHWsl KOHyca (IapasuiesibHble
OCHOBaHUIO U TIPOXO/ISAl[e uepe3 BepIlrHY), CeUeHUs 1l1apa, MeTO/bl IOCTPOEHHs
CeyeHUl: MeTOJ, C/ie/IoB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, TepeHoca
ceKylier MJIOCKOCTH.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBe

Bexktopsl B mpocTtpaHcTBe. Omepand Haj, BeKTopaMu. BektopHoe
YMHO)XeHHe BeKTopoB. (CBOWCTBa BEKTOPHOIO YyMHOKeHHUs. [IpsMmoyrosbHas
cuCTeMa KOOp/IMHAT B MpocTpaHCTBe. KooparHaThl BeKTOopa. Pa3oskeHue BeKTopa
no 6a3ucy. KoopguHAaTHO-BEKTOPHBIM MeTOJ TPH pelLIeHMd TeOMeTPUUYeCcKhX
3a/1au.

JIBH)KeHMs B IPOCTPAaHCTBe

HBwxeHust mpocTpaHcTBa. OTobpaxkeHus. [BU)KeHUSI U PaBEHCTBO (QUTYP.
OO1e CBOKMCTBa [BW)KEeHUWA. Bwuabl ABWKEHUM: TMapaiellbHbIi TepeHoc,
L|leHTpa/ibHasi CHMMeTpHSsl, 3epKajbHasi CUMMETpPUS, TIOBOPOT BOKDPYT TPSIMOIA.
[Tpeo6pa3oBanus rmogobus. [Ipsimas u chepa Siinepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHAA YUYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUHCKOoro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
npoLeAiyp TpakAaHCKoro obiiectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMMO/IEICTBOBATh C COLIMA/JIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HaUEHUEM;

2) naTpuoTHUYeCKOe BOCIUTaHHe:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSLLIEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTMYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [JOCTWKEHUW B [IPYrMX HayKaX, TexXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPAaBCTBeHHOE BOCNIMTAHHE:

OCO3HaHHWe YXOBHBIX L|EHHOCTEX POCCUMCKOIrO Hapoja, C(hopMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOrO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NpUMeHeHeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKEe yCTOWUYUBOTO Oyyliiero;

4) 3cTeTUYeCKOe BOCITUTAHME:

3CTETUYECKOe OTHOLLIEeHWe K MHUpPYy, BK/IKOUas 3CTETHUKY MaTeMaTU4ecKHhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHnd, pacCy>KeHH, BOCTIPUMMUYHBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BUJOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHue:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa yKU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 37I0pOBBLIO (3[0pPOBOe TMUTaHWe, COATaHCHUPOBAHHBIA PEXXUM 3aHATUN U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUYeCKOe COBepIIeHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TpyAoBOe BociuTaHUe:

rOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoio0us, HHTepeC K
pa3MuHbiM  cepaM  mpodecCHOHaTbHOM  JeATeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieii mipodeccMd W peanM30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIE TIIaHBI,
TOTOBHOCTH U CIMOCOOHOCTH K  MareMaThuueCKoMy  00pa3oBaHHI0O U



camMo0bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOUW HarpaB/ieHHOCTH;

7) 3KoJIorHYecKoe BOCITUTAHME:

Cc(hOpMUPOBAaHHOCTb  3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW i pelleHus 3afad B 007acTu
OKpY>Kalolled Cpejibl, TJIaHWPOBAaHUE TIOCTYNMKOB M OLIEHKM WX BO3MOJKHBIX
T0C/Ie/ICTBUH /11 OKPY>Karolller Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEeHUs], COOTBETCTBYIOI[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHHMaHHe
MaTeMaTU4YeCcKOlW HayKd KakK cCQepbl 4ejoBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
pa3BUTHUS U 3HAUMMOCTU [/l PA3BUTHS LIMBWIM3al[MM, OBJIaJleHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOM KakK CpeJCTBOM II03HaHUS MUPa,
TOTOBHOCTh OCYIIECTB/ISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esiTebHOCTh
WHJVBU/ya/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

ba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyllleCTBEeHHbIe MPHU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpejie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLvy,
OCHOBaHWUS /1/1s1 0000ITIeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/IN3a;

BOCTIpMHHMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCI0BHEIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MMPOTHUBOPEeYUs
B (hakTax, AMAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/jiaratb KpUTepUuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEe U MPOTUBOPEeUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEPKAeHUN
(NpsiMble ¥ OT MPOTUBHOTO), BICTPAaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbI, 060CHOBBIBaTh COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh criocob pelneHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapMAHTOB  pellleHus, BbIOMpaTb Haubomee TOAXOAAMMA C  yUETOM
CaMOCTOSITe/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe JeUCTBHSA:



WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUpYHOIMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NIpOBeJEHHOTO  HAOMIOZIeHWs], WCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCCa, a TakKXKe BbIIBUraTh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISATH AeUIUThl UHPOPMAIUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHMKOB PA3/IMUHBIX TUIIOB, aHATM3HUPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

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

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKIAEHUS B COOTBETCTBUM C YCJIOBUSIMH U
1jeIssMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pDEHHS B
YCTHBIX U TMHCHbMEHHBIX TEKCTaX, ZlaBaTh MOSICHEHHUS I10 XOJy PpeIleHHs 3ajauH,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, BbLICKA3bIBaTh WM, HarleJieHHble Ha TIOMCK
pelleHHs,, COIMOCTaB/IATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX YuaCTHUKOB
Javajiora, oOHapyKHUBaTh Pa3/IMule W CXOZCTBO IO3UI[UH, B KOPPEKTHOH (hopme
dopMy/IpOBaTh Pa3HOTIACHs], CBOM BO3paKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/lauM, SKCTiepuMeHTa, MCC/eoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BLIOMpaTh (DOpPMAaT BBICTYIUIEHHS C YYETOM 3ajau
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOWpaTh Criocob peleHus C
YUETOM HMMEIOIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMeHTHUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pelleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajauH,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITEe/TbCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSAM, OOBSICHITD ITPUUMHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/lbHOCTUA, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

MOHUMAaTh ¥ WCII0/Ib30BaTh TTPEUMYIIieCcTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl mMpu pelleHWA yueOHBIX 3a7@y, TIPUHAMATL IieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUJIbI paboT, [OroBapuBaTbcsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIKUX JTFO/1e1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBaTh CBOM JEMCTBHS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHity 10 Kiacca o6yvaroluiics HayuuTcs:

e CBOOOJHO OMEpHUPOBATb OCHOBHBIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pelleHny 3a/iau U MPOBeIeHNU MaTeMaTUUeCKUX PacCy KIeHUl;

e TIPUMEHSATb aKCUOMbI CTEpeOMEeTpPUH U C/e[CTBUS U3 HUX IIPU pelLleHUun
reoMeTpUUeCKUX 3a/ay;

e KjaccuUIMpOBaTh B3aWMHOE PpaCIiO/ioyKeHHe TPSMbIX B TMPOCTPAHCTBe,
TJIOCKOCTeH B MPOCTPAHCTBE, MPSIMbBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e (BOOOJHO oOMepyupoBaTh TIOHATUSMM, CBSI3aHHBIMHM C yrjaMu B
TPOCTPAHCTBE: MeXKAy TIPSIMBIMU B MPOCTPAaHCTBE, MEX[y TMpsSMOU U
IIJIOCKOCTBIO;

e CcBOOO/IHO OTIEpPHUPOBATDH MOHATUSIMU, CBS3aHHBIMU C MHOTOT'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOTPDAaHHUKOB (TIpuU3Ma,
MMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

e KjJaccMULMpOBaTb  MHOTOTPDAHHMKM,  BbIOMpass  OCHOBaHUSI  [jis
KJIaCCU(UKaL1Y;

e CBOOOJHO OIEpPUpPOBaTh TIOHATUSMU, CBSI3aHHBIMH C  CeUeHHeM
MHOTOIPaHHUKOB TIJIOCKOCTBIO;

*  BBINOJHSATD rapasuiesibHoe, LeHTpa/IbHOe U OpPTOrOHabHOE
MPOeKTUPOBaHKe (PUTYP Ha TJIOCKOCTh, BBITIOMHATh U300pakeHusi Guryp
Ha TIJIOCKOCTH;

e CTPOUTb CE€YEHUs] MHOTOIDAaHHUKOB DPa3/IMUHbIMKA METOZAMM, BBIOIHSATh
(BBIHOCHBIE) TIVIOCKHE UePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI, CBePXY, COOKY, CHU3Y;

e BBIUMC/ATH IUIOWIQM  TIOBEPXHOCTel  MHOTOIDaHHUKOB  (TIpU3Ma,
nvMpamMu/ia), reoMeTpuuecKrx Tes C mpuMeHeHreM (hopMYJI;

e BOOOJIHO OMepUpOBaTh MOHATUSIMU: CUMMETPUsI B TIPOCTPAHCTBE, LIEHTP,
OCb ¥ IUIOCKOCTb CUMMETPUH, LEHTP, OCb M IUIOCKOCTb CHMMETpPHH
urypoi;

e (BOOOJHO OMEepUpoBaTh TMOHATHSMH, COOTBETCTBYHOIIMMH BeKTOpaM M
KOOp/IMHaTaM B MMPOCTPaHCTBE;

e BBITOJIHATD JeHCTBYS HaJl BEKTOpaMU;

e pellaTh 3aJ@aud Ha [I0Ka3aTeJbCTBO MaTeMaTHYeCKWX OTHOILLIEeHUA U
Haxo)KJeHue TeoOMeTPUUYEeCKHWX BeIWUUH, MPUMEHsIS U3BECTHbIe MeTO/bl
TIpU pellleHuH MaTeMaTUYeCKUX 3a/ad MOBBILLIEHHOTO U BbICOKOTO YPOBHS
CJI0XKHOCTH;

e TMPUMEHSTb TMPOCTeMlle T[pOrpaMMHbIe CpeACTBA U  3JeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [P PeLLeHUH CTepeOMeTPUUYECKUX 3a/lay;

e U3BJIeKaTh, MpeoOpa3oBbIBAaTb W HWHTEPIPETUPOBaTh HHGOPMALUIO O
NIPOCTPAHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, Ipe/CTaBlIeHHYI0 Ha
yepTe)Kax U pUCYyHKaXx;

e TMpUMEHSTb TIOJyYeHHble 3HAaHWS Ha T[paKkTUKe: CpaBHUBAaTb U
aHa/IM3MPOBaTh peajibHble CUTYallUW, TPUMEHSATb U3yueHHble TIOHSATUS B
rpoLiecce  TOMCKA  pelleHus MaTeMaTH4yeCcKu C(OpMY/IMPOBaHHOU
npo6sieMbl, MO/le/TMPOBaTh peasibHble CUTyallud Ha $3bIKe TeOMeTpUH,
WCC/IeIoBaTh MOCTPOEHHbIE MOJENU C MCIO0J/Ib30BaHUEM TeOMeTpUUeCKUX
TIOHATUM U TeopeM, amrapaTa anredpbl, pellaTh IMPaKTUUeCKWe 3afaud,
CBsI3aHHbIe C HAXOKJeHUEeM reOMeTPUUYEeCKHX BeTUUH;

e UMeTb TIpPe/iCTaB/ieHNss 00 OCHOBHBIX JTarax pPa3BUTHS TeOMETPUH Kak
COCTaBHOM YacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.

K kon1yy 11 Kacca o6yuarouuiicsi HAyUuTcs:



cBOOO/IHO OTEpUPOBaTh TIOHATUSIMH, CBS3aHHBIMH C I[UJTMHPUUECKOMH,
KOHMYeCKOW U cdepuyueckorl TOBEPXHOCTSIMH, OOBSACHATb CMOCOObI
TIO/TyYeHUs;

OTepyUpoBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHUsl: [IUIUH/IPOM,
KOHYCOM, cepoii U 111apom;

pacrio3HaBaTb Tefa BpailleHus (LUWIMHAD, KOHyC, cdepa U 11ap) |
00BSICHATH CITOCOOBI TI0/TyUeHUs TeJl BpallleHus;

K/lacCU(UIIMPOBATh B3aUMHOE pacriosioykeHre chephl U MJI0CKOCTH;
BBIUUC/IATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W Tes BpallleHus,
00BEMBI U TIIOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tesl Bpall[eHus,
reoMeTpUUeCcKHX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTEPUPOBATh TOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOIOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U
OMUCAaHHBIA OKO/O c(epsl, cepa, BNMCaHHAs B MHOTOTPAaHHUK WJIU TeJI0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEXKTy TUIOIIAsIMH TTIOBepXHOCTel 1 06béMaMu
TI0ZI0OHBIX TeT;

n300pakaTb u3yuaeMble GUTYpPbI, BBIMNOMHATh (BBIHOCHBIE) TIIOCKHE
yepTe)Xy W3 PUCYHKOB IMPOCTBIX 0O0BEMHBIX (UTYp: BUJ, CBepXy, COOKY,
CHU3Y, CTPOUTh CeUeHUsl TeJl BpallieHus;

W3B/IeKaThb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HHGOPMALAIO O
MPOCTPAaHCTBEHHbIX TeOMEeTpUUeCKUX (urypax, IpeACTaBJeHHY0 Ha
yepTe)kax M pUCyHKax;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTepaliuu Hajl BeKTOpaMu;

3a/]aBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/WHaT;
pelllaTh TeoMeTprUUecKre 3a/lauM Ha BBIUMC/IEHUE YTJIOB MEX/y MPSMbIMU
U TJIOCKOCTSIMH, BbIUMCJ/IEHWE paCcCTOSTHUN OT TOUKM JI0 TVIOCKOCTH, B
1]eJI0OM, Ha TIpUMeHeHHe BeKTOPHO-KOOPAUHATHOI'O MeTO/ia TPHY PellieHU!;
cBOOO/IHO OMepypoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHWEM B
TIPOCTPAHCTBeE, 3HaTh CBOMCTBA JBMKEHUU;

BBITIOJTHATh M300pa’keHHsT MHOTOTPAHHMKOB W Tejl BpallleHWs TpHu
rnapa/ijie/;ibHOM TlepeHoCe, 1[eHTPaJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPHH, MPU TIOBOPOTE BOKPYT TPSIMOM, TIpeoOpa3oBaHus 1000w
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M TeJl BpAllleHUsl: CeUeHUs I[UIUHApa
(nmapasiesibHO Y MeprieHJUKY/IsIPHO OCH), ceueHUs1 KoHyca (TapasiienbHbie
OCHOBaHUIO U MPOXO/SIIMe uepe3 BepIInHY ), CeueHus 111apa;
WCI0/Ib30BaTh MeTO/bl TOCTPOEHUS] CEeUeHUM: MeTO[ CJe[iloB, MeTO[
BHYTPEeHHero MpoeKTUPOBaHKs, MeTO/I, IepeHoca CeKyIllel MI0CKOCTH;



JTOKa3bIBaThb reOMeTpHUYeCKre YTBep)KAeHUS;

TIPUMEHSITh reoMeTpruueckue (aKThl /sl pellleHHs CTepeoMeTpPUYecKUX
33/lau, Mpe/ro/araroliX HEeCKOJbKO IIaroB pelleHus, eC/Ju YC/IOBUS
TIpMMEeHeHUs 3a/laHbl B SIBHOW U HESIBHOU (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUuN |
HaxoXX/leHue TeoMeTpUUeCKHX BeJIMUKH;

TIPUMEHSITh MPOrpPaMMHBIE CPe/ICTBA U 371€KTPOHHO-KOMMYHUKAlLIMOHHbIE
CUCTeMBbI TIPU PeIleHUH CTepeOMeTPUUYEeCKUX 3a/1ay;

MPUMEHATh  TIOJly4eHHble  3HAaHMSI Ha  IIpaKTHKe:  CpaBHUBATh,
aHa/IM3UPOBaTh U OLIeHUBATh peasibHble CUTYyal[uH, IPUMEHSITh U3yUeHHbIe
TOHATUS, TeOpeMbl, CBOWCTBa B TIpoljecce TIOMCKa pelleHust
MaTeMaTUueCKd  CHOpPMyIMpOBaHHOW  MpOOJIeMBI, MOZIe/TUPOBaTh
peanbHble CUTyallUM Ha sI3bIKe TeOMeTPUM, HCCIeloBaThb MOCTPOeHHbIe
MoOJielM C HCIIONb30BaHWEM TeOMeTpPUUeCKHX TOHSITUH U TeopeM,
ammapara ajarebpel, pellaTh MpakTUYeCKHWe 3ajJlauM, CBsi3aHHbIe C
HaXOXX/IeHUeM reOMeTPUUEeCKHX BeJIMUKH;

MMeTb TIpeZiCTaB/eHus] 00 OCHOBHBIX 3Tarax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4yacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpamMMsbI Bcero Kontponsuer TIpakTuyeckue oOpa3oBare/IbHbIE
e padoTsI pPadoThI pecypen1
1 BBezieHue B crepeoMeTputo 23 1
) B3anMHoe pacniosioykeHue NpsiMbIX B 6 1
MPOCTPaHCTBe
3 [TapannensHOCTD MPSIMBIX U MJIOCKOCTEHN B 3
TPOCTPaHCTBe
4 Hepl‘[eH,qI/IIEyfIHpHOCTB MPSIMBIX U 75
IIJIOCKOCTe! B [IPOCTPaHCTBe
Y11l ¥ paccTosiHusA 16 1
MHororpaHHUKu 7 1
BekTopsl B MPpOCTPaHCTBE 12
3 HOBTOPGHI/IQ, 0000111eHMe U cUCTeMaTU3aLus 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 K/TACC

KosimuecTBo uacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne m/m NMPOrpaMmsbI Bcero Koutponkuer TpakTuyeckue oOpa3oBare/ibHbIE
e paboTbI paboThI pecypesI
1 AHanvtrveckass reoMeTpust 15 1
5 [ToBTOpEHME, O606H.[€HI:I€ U 15 1
crcTeMaTU3aLvsl 3HaHUM
3 O0BEM MHOTOTPaHHUKA 17 1
4 Tesa BpalljeHust 24 1
. [Ty1o11a/111 MOBEPXHOCTH ¥ 00BEMBI 9 1
KPYIJIBIX TeJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606LueH1:1e U 17 5
cucTeMaTU3alvsl 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne n/m

Tema ypoka

KosimuecTBO uacos

Bcero

KonTpo/isb
HbIe
padoThI

OeKTpoHHbIE H(POBHIE
oOpa3oBaTe/IbHBIE PeCypChI

OcHoBHBbIe TipaBU/ia U300pakKeHHs Ha PUCYHKe
TJIOCKOCTH, Napajule/bHbIX NPSIMBIX (OTPE3KOB),
cepe/lHbI OTpe3Ka

https://m.edsoo.rt/FOMGVRWHE

[ToHATHUSI CTEPEOMETPUU: TOUKA, MpsiMasi, TVIOCKOCTh,
nipoctpaHcTBO. OCHOBHBIE TIPaBU/Ia M300pa’keHusT Ha
PUCYHKe TIJIOCKOCTH, Tapasiie/bHbIX TTPSIMbIX
(oTpe3koB), cepe/IMHbI OTPe3Ka

https://m.edsoo.ru/SECB310PZ

[ToHsATHS: TIepeceKaroLuecs TJI0CKOCTH,
riepeceKarolIyecs npsiMasi v TJI0CKOCTh;
TIOJTYTIDOCTPaHCTBO

https://m.edsoo.ru/T2NNAUSWK

[ToHSITHSA: TIepeceKaroIrecs TVI0CKOCTH,
TiepeceKarolyecs rmpsiMasi ¥ TJI0CKOCTh;
TIOTYTIPOCTPAHCTBO

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

MHororpaHHUKH, ©300pakeHre TIPOCTeHIINX
TIPOCTPAHCTBEHHBIX (PUT'YDP, HECYITIECTBYHOLIUX
00BEeKTOB

https://m.edsoo.rt/AHGUTWH2F

MHoOrorpaHHUKH, U300pa)keHHe MPOCTeHIITUX
MIPOCTPAHCTBEHHBIX (UT'YP, HECYII[ECTBYIOIINX
00BEeKTOB

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

AKCHOMBI CTepeoMeTpPUH U MepBble C/IeICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPeOMETPUH U TIEPBbIE C/IeACTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2




AKCHOMBI CTepeOMeTpUH 1 TIEPBbIE C/Ie[CTBUS U3
Hux. CriocoObl 3aJjaHust TIPSIMBIX U TIJIOCKOCTeH B
nipoctpaHcTBe. OO03HaUEHUS TIPSIMBIX U TJIOCKOCTeH

https://m.edsoo.ri/AQXJXEDYR

10

M306paxeHune ceueHUH MMpaMU/Ibl, KyOa U MPU3MBI,
KOTOpBbIe MPOXOZSAT uepe3 ux pédpa. M3o0paxeHue
TiepeceyeHust MoJTyYeHHbBIX TVIOCKOCTEH.
PackpaliiBaHye MOCTPOEHHBIX CEUeHHI pa3HbIMU
L[BeTaM{

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

11

M300pakeHne ceueHUH MMpaMU/Ibl, KyOa U MPU3MBI,
KOTOpBbIe TPOXOZAT uepe3 ux pédpa. M3o0paxeHue
repeceyeHusi MOMYYeHHbIX [JIOCKOCTEH.
PackpariBaHue MOCTPOEHHBIX CeueHU Pa3HbIMU
L[BETaMH

https://m.edsoo.ru/XT1VCSWB2

12

M306pakeHue ceueHUH MMpaMU/Ibl, KyOa U MPU3MBI,
KOTOpBbIe MPOXOZAT uepe3 ux pédpa. M3o00paxeHue
repeceyeHusi MOMYYeHHbIX [IJIOCKOCTEH.
PackpariBaHue MOCTPOEHHBIX CeUeHU Pa3HbIMU
L[BETaMH

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

13

M300pakeHne ceueHUH MMpaMU/Ibl, KyOa U MPU3MBI,
KOTOpBbIe MPOXOAST uepe3 ux pédpa. M3o00paxeHue
riepeceueHus MoJlyueHHbIX TI0CKOCTe.
PackpariBaHye MOCTPOEHHBIX CeUeHU pa3HbIMU
L[BETaMH

https://m.edsoo.rt/EKWHILAWS84

14

MeTo/, c/iefioB [ijisi IOCTPOEHUsI CeUeHU

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

15

MerTop, ciiefioB /iJisi IOCTpoeHust ceueHnid. CBoMCTBa
riepeceyeHUH MpsSMbIX U TJIOCKOCTeH

https://m.edsoo.ru/DDABJTC2N

16

Mertop cnefioB AJisi TOCTPOeHus ceueHuid. CBoMCTBa
riepeceyeHU MpsIMbIX U TMJIOCKOCTeN

https://m.edsoo.ru/SN3SSUSEQ




17

[TocTpoeHue ceueHuit B mupamuie, Kybe 1o Tpém
TOUYKaM Ha pébpax. Co3ZiaHre BIHOCHBIX uepTexei U
3aruCh 11aroB MOCTPOEHUsT

https://m.edsoo.ru/HFW637QDR

18

[TocTpoeHue ceueHunii B mupamu/e, Kyoe 1o Tpém
TOUKaM Ha pébpax. Co3ZiaHre BIHOCHBIX uepTexei U
3aMuch 11aroB MOCTPOEHUs

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe 1o Tpém
TOYKaM Ha pébpax. Co3ZiaHue BEIHOCHBIX UepTexel 1
3anuych 11aroB MOCTPOeHUs

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoeHMe ceueHui B TUpamMuie, Kybe 1Mo Tpém
TOUKaM Ha pébpax. Co3iaHre BBIHOCHBIX UePTeXel U
3aMuCh LIAaroB MOCTPOEHUs

https://m.edsoo.ru/XJEZARSTO

21

IToBTOpenue nmianuMmerpuu: Teopema o
NIPOTIOPLIMOHA/IBHBIX OTpe3Kax. [logobue
TPeyro/bHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

IToBTOpeHue ryianuMeTpuu: Teopema MeHesnasl.
PacueTs! B ceueHMsIX Ha BBIHOCHBIX YepTerKax.
Wcropus pa3BuTHs IJIaHUMETPUU U CTEPeOMeTPUM

https://m.edsoo.ru/TP9F3DVV1

23

KoHTpo/sibHast padoTa "AKCHOMBI CTEepPeOMeTPHH.
Ceuenusn"

https://m.edsoo.rt/EBLEQ9SZ1

24

BsaumHoe pacrionoyxeHre NMpsiMbIX B IPOCTPaHCTBeE.
CkpenmBaroiyecs rnpsimole. I1prsHaku
CKpellYBaoLMXcs NpsAMbIX. [lapanienbHble IpsMble
B IIPOCTPAHCTBe

https://m.edsoo.rt/TYO9QBHKY

25

Teopema 0 CyleCTBOBaHUU Y eIMHCTBEHHOCTU
NpSIMOM Tapasiie/IbHOW JaHHOW TIPSIMOH,
NIPOXOJALIel yepe3 TOUKY IIPOCTPAaHCTBa U He
JieXkalliel Ha JaHHOM npsiMoii. JIleMMa 0 mepeceueHUu

https://m.edsoo.ru/CYUQMU9K9




Mapa/iieJIbHBIX IPAMBIX ITJIOCKOCTBIO

26

[TapannenbHOCTE Tpex NpsiMbIX. TeopeMa 0 TpEx
rapasiyie/lbHbIX TIpsiMbIX. TeopeMa o
CKPeILIUBAIOLLUXCS TIPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[MTapannensHoe npoekTupoBaHye. OCHOBHBIE
CBOWCTBA I1apa/lIe/IbHOTO POeKTUPOBaHUS.
V306pakeHue pa3HbIX GUTYP B MapasiebHOMI
MIpOeKLINH

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

28

LlenTpanbHas poeKkUusa. YT0JI C COHarpaB/IeHHbIMU
CTOPOHAMU. YTOJI MeXAY MPSIMBIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3a/lauy Ha l0Ka3aTelbCTBO U UCC/Ie/JOBaHue,
CBsI3aHHBIE C pacIioyioyKeHHeM TIPSIMbIX B
TIPOCTPAHCTBe

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

30

[ToHsATHS: TTapasieTbHOCTh MPSIMOM U TIJIOCKOCTH B
nipoctpaHcTBe. [Ipu3Hak mapasiielbHOCTH TIPSIMOM U
riockoct. CBOMCTBA Napasie/lbHOCTU MPSIMO 1
TIJIOCKOCTH

https://m.edsoo.ru/N18CUQ03L

31

FEOMETpI/I‘-IeCKI/Ie 3d4/1a4d Ha BBIUMC/IEHHE 1
A0Ka3aTe/IbCTBO, CBA3dHHBIE C MMapa/l/IeJIbHOCTBIO
MpAMBIX 1 TIJIOCKOCTeH B MMPOCTPaHCTBE

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

32

[TocTpoenue ceueHus,, MIPOXOASALLErO Yepe3 aHHYIO
NIPSIMYIO Ha YepTeXxe 1 Napasuie/ibHOro pyrou
npsiMoi. Pacuét oTHoIIeHNH

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

33

[MTapasnnenbHasi IpoeKLvsl, TPUMeHeHue /1Jisi
TIOCTPOEHUS CeueHUH Ky0a U rapasiesenure/a.
CaoticTBa napasuienenure/ia u Mpru3Mbl

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

34

[TapannensHble mockocTy. ITpusHaku
TNapasiie/IbHOCTH JBYX IVIOCKOCTeN

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




TeopeMa 0 Tapasiie/IbHOCTH U eIMHCTBEHHOCTU
TIJIOCKOCTH, TIPOXOZsIiiel uepe3 TOUKY, He

35 . https://m.eds00.ru/2WG4W4XNO
TIpUHA/JIeKally 0 JaHHOW IIJIOCKOCTH U CJIe[|CTBUS U3
Heé
CaoticTBa napasienbHbIX IJIOCKOCTEM: O
rapasiie/lbHOCTH TIPSIMBIX TlepeceueHus pu

36 P P P P . https://m.edsoo.ru/3KIKV3ROG
repeceyeHuH /IBYX Iapasijie/ibHbIX IIJI0CKOCTeN
TpeThbeu
CBolicTBa NapasiiebHBIX TIOCKOCTeN: 00 0Tpe3Kax
rapasiielbHbIX MPSIMbIX, 3aK/IFOUEHHBIX Me

37 P P HAY https://m.edsoo.ri/QLA4PYRAT
rapasuie/IbHbIMU IUIOCKOCTSIMU; O TlepeceyeHuu
MpsIMOM C IBYMs MapaJiie/ibHbIMHU TIJIOCKOCTSIMHU

38 [ToBTOpeHue: Teopema [Tugaropa Ha MIOCKOCTH https://m.edso00.ru/9VIZIWC6J
[ToBTOpEHMEe: TPUTOHOMETPHSI MPSIMOYTOJIBHOTO

39 P P P pAMOY https://m.edsoo.ru/Z6ENNNT5D
TpPeyroJibHUKa

40 CaoticTBa Kyba ¥ NpsAMOYTOJILHOTO Mapasiiesenyriea https://m.edsoo.rt/HYNIQ785Q
BoruncieHue IMH OTPe3KOB B Kybe 1

41 A P y https://m.edsoo.ru/FZBZVPOEC
NIPSIMOYTOJIbHOM I1apasuiesienuriefie
[TeprieHAMKYISIPHOCTD MPSIMOM U TJIOCKOCTH.

42 PrCHAMKY AP P . https://m.edsoo.ru/ISFBHOGG3
[Ipr3HakK nepreHguKyJASpHOCTH NIPSIMOM Y TIJIOCKOCTU
[TepnieHAMKYASIPHOCTB MPSIMOM U TJIOCKOCTH.

43 PHEHAUKY AP P . https://m.edsoo.ru/K38BG3I1ZH
[Ipr3Hak neprneH yUKyJISpHOCTU NIPSIMOM Y TIJIOCKOCTU
Teopema 0 Cyl1leCTBOBaHUM U €JUHCTBEHHOCTU

44 MpsIMOM, MPOXO/SALIeN Yepe3 TOUKY MPOCTPaHCTBA U https://m.edsoo.ru/ WE3MTS4ES
MepreHUKYISIPHOM K IJIOCKOCTH
[11ockoCTH U NeprieHVKYJ/ISIpHbIe UM TpsSIMbIe B

45 PHEHAHKYIIAP P https://m.edsoo.ru/OKTGKHNSI
MHOTOrpaHHUKax

46 I1nockoCcTH U nepreHUKY/IspHbIe UM IIpsIMbIe B https://m.edsoo.ru/S1IVOAWIWS3




MHOI'OrpaHHHUKax

[Tepnienukynsp u HakioHHas. [TocTpoenue

47 https://m.edsoo.ru/KIP91.4ZCX
repreHAuKy/Isipa U3 TOYKU Ha MPsIMYO
INeprieHanKynsIp ¥ Hak/IOoHHAs. ITocTpoeHue

48 PHEHARIY AP P https://m.edsoo.ru/2ITUD45PR
NeprneHAuKyasipa U3 TOYKU Ha MPsIMYIO
Teopema 0 TpéxX meprneHAUKYAsIpax (TIpssMast U

49 P P prieHauKyspax (Mp https://m.edsoo.ru/CNE1PAIUS
obparHasi)
Teopema o Tpéx meprneHAuKyAsApax (TIpssMas U

50 P P pries Ky nApax (1p https://m.edsoo.ru/IPCG564WN
obparHas)

51 YT0/ MeXIy CKpelLlBaoLLIMMUCS TIPIMBIMU https://m.edsoo.ru/K4EHQ3E9E
ITonck nepreHauKYASIPHBIX MTPSMBIX C ITIOMOIIIBIO

52 PHICRAMKY D P . U—I https://m.edsoo.ru/EBY VPSMSI
repreHAuKY/ISIPHbIX MJI0CKOCTer

53 OpTroroHanbHOe IPOEKTHPOBaHUE https://m.edsoo.ru/GP0ZX8VHE
ITocTpoeHue ceueHuii Kyba, ITPHU3MBIL, ITIPaBUILHON

54 P Y P P https://m.edsoo.ru/F5ZMOA1AE
MUPaMU/bI C IOMOLLbI0 OPTOrOHA/TLHOM TTPOEKLUH
ITocTpoeHue ceueHuii Ky0a, IIpHU3MbI, IPaBUILHOMN

55 P Y P P https://m.edso0.ru/TS0OFUDOOJ
MUPaMU/IbI C IOMOLLbI0 OPTOrOHATbHOM TPOEKLUU
CuMMeTpus B IPOCTPAHCTBE OTHOCHUTE/TbHO

56 nockocTH. [1ockocT cuMMmeTpuii B https://m.edsoo.ru/N77K7ZM8K
MHOTOIpaHHUKAaxX
[Tpu3HaK nmeprneHAuKYISIPHOCTH TIPSIMOM U TVIOCKOCTH

57 P PHEHAMKYIAD P https://m.edsoo.ru/L9IE703U3V
KaK C/Ie/ICTBUE CUMMETPUU
[TpaBuibHBIE MHOTOrpaHHUKU. Pacuét paccTosiHum OT

58 https://m.edsoo.ru/Z9E166HHZ
TOYKU /10 TIJIOCKOCTU
[TpaBU/IbHBIE MHOTOTPAaHHUKU. PacuéT paccTosiHui OT

59 https://m.edsoo.ru/TISUOWZTH
TOUKH 10 TIJIOCKOCTHU

60 CriocobbI OMyCTUTD TIepIIeHJUKY/ISIPbl: CHMMETpUS, https://m.edsoo.rt/DHFUCBWOG




CABUI' TOUKH I10 napanneanof/'I HPHMOﬁ

C,Z[BI/II" 110 Henapajmeanoix'l HpHMOﬁ, Hn3MeHeHHne

61 . https://m.edso0.ru/90ANVFE9E
pPacCTOSTHUM
KonTpo/ibHas padora "B3auMHoe pacio/ioykeHue

62 P P o P N https://m.edsoo.ru/JW5UZNN8]J
NPAMBIX U IIJIOCKOCTe! B MPOCTPAHCTBe
[ToBTOpEHMeE: yroa Mexxay MpsSIMbIMU Ha TJIOCKOCTH,

63 TPUIOHOMETPUSA B [IPOU3BOJILHOM TPeyIoJIbHUKeE, https://m.edsoo.rt/SKORHWDFQ
TeopeMa KOCUHYCOB
IToBTOpEHME: YOI M€ CKpelIlBaIoIMMUCS

64 P y Ay CKpet H https://m.edsoo.rut/WBREU9US7
MPSIMBIMM B TIPOCTPAHCTBE
I'eomeTpuuecKre MeTO/Ibl BLIUUC/IEHHUS yIa Me

65 P A y Ay https://m.edso00.ru/3U40237CK
MPsSIMBIMM B MHOTOTPaHHUKAaX

ByI'PaHHBIN yroJ. CBOMCTBO JUHEHHBIX YI/I0B

66 Heyrp y Y https://m.edsoo.ru/8H4CYFABO
JIBYTPAHHOrO yrJia
[NepnenauKy/isspHbIe T7I0CKOCTHA. CBOMCTBA B3aWMHO

67 PHEHAMKY AP . https://m.edsoo.ru/F1IHM69NVD
NeprneHAuKY/IsIPHbIX MJI0CKOCTer
[Ipu3HaK nepneHUKYISIPHOCTH MJIOCKOCTEeH;

68 TeopeMa O TIPSIMOU MepeceueHus ABYX IJIOCKOCTeN https://m.edsoo.ru/FY5TMQ43F
MeprneHUKYISIPHbIX TPeTbel MJIOCKOCTH
IIpssMOYTO/ILHBIN Tapajienenues; Kyd; usmMepeHus,

69 P . y P 1Y P https://m.edsoo.rt/K99DBNDAW
CBOKCTBA TNPSIMOYT0JIbHOTO Tlapasuiesienurea
TeopemMa 0 AuaroHaau IpSIMOYTOJIbHOIO

70 P A P y . https://m.edsoo.ru/E3T10AD6I
rapa’sijiesienurie/ia v cjie[CTBUe 13 Heé
CrepeomeTpuyeckue U NpUKJIaJHbIe 3a/1a4H,

71 CBsI3aHHbIE CO B3aHMMHBIM PaCIoI0KeHUeM MPSIMBIX U https://m.edsoo.ru/4TBYU36HZ
MJIOCKOCTU

72 IToBTOpEHMeE: CKpelUBaroLecs MpsiMble, https://m.edsoo.ru/TL947DE6WK




MapaJsijie/ibHbI€ MJIOCKOCTHU B CTaHAAPTHBIX
MHOI'OrpaHHHUKax

[Tapa napasienbHBIX TIJIOCKOCTEN Ha

73 CKpeILMBaIOIUXCA MPAMBIX, pACCTOSTHUE MEXIY https://m.edsoo.;ut/YEWZTQREN
CKpeLMBaOLLMMUCS NIPIMBbIMU B IIPOCTBIX CUTYyaLUsAX
PaccrosiHve OT TOUKHU [0 IVIOCKOCTH, pacCTOsSIHHAE OT

74 . https://m.edsoo.ru/W5GN48EIM
MIPSAMOM /10 TIJIOCKOCTH
BeIuncienue paccTosiHUN MeXay

75 CKpeLLUBaIOLUMHUCS PIMBIMH C ITOMOLL[bIO https://m.edsoo.ru/SWIVIIHMD
MepreHAuKYISIPHON TIJIOCKOCTH
TpéxrpaHHbIl yroJi, HepaBeHCTBa /il TPeXTPaHHbIX

76 yrnoB. Teopema [ugaropa, TeopemMbl KOCUHYCOB U https://m.edsoo.ru/3XGHNLQ4J
CHHYCOB [i/11 TPEXTPaHHOr0 yrJjia
OneMeHThI c(heprUeCcKol TeOMeTpUH: reo/ie3ndyecKue

77 Pep P A https://m.edsoo.rt/HMVTV74CP
JIVHWY Ha 3emiie

78 KoHTpo/ibHasi paboTa "Yrbl M paccTossHus " https://m.edsoo.ru/IRTWZ59YU
CucremaTtu3sanus 3HaHUM "MHOrOrpaHHUK U ero

79 R https://m.edsoo.ru/VC3UOAK3B
3/1eMeHTbI

80 IMupamuga. Bugel nupamuy. I1paBunbHas nupamuza https://m.edsoo.ru/J3R0247E0
[Tpusma. [Ipsimasi v Hak/IOHHAas Npy3Mel. ITpaBuibHas

81 P P P P https://m.edsoo.ru/JNDHOO8EQ
rnpusma
[Tpsimoli napasienenunesi, NpsMOYTOJ/IbHBINA

82 P P A, TpAMOY https://m.edso0.ru/L.8803LZGS
riapasuiesienurne[, Kyo

83 Brinykiible MHOrorpaHHuky. Teopema Oiiepa https://m.edsoo.ru/B4TOMDU1D
Brinykible MHOrorpaHHuky. Teopema Ouiepa.

84 Y P P P https://m.edsoo.rut/QOMX9GA1S
IIpaBu/bHBIE U MO/IyTIPaBU/IbHbIE MHOTOIPaHHUKU

85 KoHTpo/ibHast paboTa "MHOrorpaHHuKH" https://m.edsoo.ru/3N52B3TEM




86 [ToHsiTve BeKTOpA Ha MJIOCKOCTU U B IPOCTPAHCTBE 1 https://m.edsoo.ru/LRBSE3B09
87 CymMmma BeKTOpoB 1 https://m.edsoo.ru/MNTSX2XL.8
88 PasHoCTb BeKTOpOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [TpaBuno napasnienenvnezna 1 https://m.edsoo.ru/XS6AN7LA2
90 YMHOXeHHe BeKTOpa Ha YMCII0 1 https://m.edsoo.ru/MJUH128LR
91 Paznoyxenue BeKTUOpa 1o 6a3ucy TpEX BEKTOPOB, He 1 https/m.edsoo.r/U760IDCTG
JieXKalux B OAHOU MJI0CKOCTH
92 CkasisipHOe 1ipousBe/ieHre 1 https://m.edsoo.ru/JZ46VNC71
93 E;(I)ii;];:z::eyma MENGY BEKTOpAMHL B 1 https://m.edsoo.rw/IUSIS6UQP
94 Bcepoccuiickast npoBepoyHasi padoTa 1 https://m.edsoo0.ru/SFGPDWNKOQO
95 Bcepoccuiickas npoBepoyHasi padora 1 https://m.edsoo.ru/X3ZG8A6SO
96 [Tpocreiiive 3amaur ¢ BeKTOpaMu 1 https://m.edsoo.rw/FJIXV79T8B
97 [Tpocreiiye 3amaur ¢ BEKTOpaMu 1 https://m.edsoo.rui/JCWURNGO1
98 [TpocrTeiiive 3aiaur ¢ BeKTOpaMu 1 https://m.edsoo.rt/BEHWOELKS
99 [TpocrTeiiiive 3afaur ¢ BeKTOpaMu 1 https://m.edsoo.ru/P3IWBWZZSY
100 O06o0111eHMe U cCUCTeMaTH3alysl 3HaHUH 1 https://m.edsoo.rut/ECRMXSNM3
101 O06o00611IeHre ¥ CCTeMaTH3alMs 3HaHUH 1 https://m.edsoo.ri/XXBTFPSWL
102 O06o006111eHMe ¥ cCTeMaTH3alys 3HaHUH 1 https://m.edsoo.ru/931 AWXEK1
OBLIEE KO/IMYECTBO YACOB I10 ITPOT'PAMME 102




11 K/TACC

KosmmuyecTBo uacoB

JJ/IeKTPOHHBIe U(PoOBbLIE
Ne n/nn Tema ypoka Konrpon P L pp
Bcero bHBIE oﬁpasoBaTeanme pecypcCbl
padoThI

IToBTOpenue Temn! "KoopanHaThl BeKTopa Ha

1 P PA i P 1 https://m.edsoo.rt/WERSDSI4U
TJIOCKOCTU U B TIDOCTPAHCTBE
IToBTOpeHue TeMnl "CKa/lIIpHOE IIPOU3BeIeHUe

2 P " p p A 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB
[TosBTOpeHue Temn! "BeruncieHue yria Me

3 P . y e 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMU B POCTPAHCTBe
IToBTOpEeHUe TeMEI 'Y paBHeHNe ITPSIMOI, ITPOXOAAIIIeN

4 P Y P P P A 1 https://m.edsoo.ru/U20HPUSE6W
yepes JiBe TOUKHU
YpaBHeHHe IIJIOCKOCTH, HOpMaJ/lb, YpaBHEeHUe

5 P P yp 1 https://m.edsoo.ru/VYIHSTERW
TJIOCKOCTH B OTpe3Kax
YpaBHeHHe IJIOCKOCTH, HOpMaJlb, YpaBHeHHe

6 P P yp 1 https://m.edsoo.ru/541910WGX
TJIOCKOCTU B OTPe3Kax

7 BekTopHoe ripov3BeieHue 1 https://m.edsoo.ru/NTYOG2APM
JInHelHbIe HepaBeHCTBa, JUHEeHHOoe

8 P 1 https://m.edsoo.ru/54EQ7JQ8E
MporpaMMHpOBaHue
JIMHelHbIe HepaBeHCTBa, JIMHEeMHOoe

9 p 1 https://m.edsoo.rt/VPKWBB4AA
MpOrpaMMHpOBaHue
AHanuThyeckye MeToIbI pacuéTa yrjia Me

10 ABLP y KAy 1 https://m.edsoo.ru/KHJ20M3PV
MPSIMBIMU B MHOTOTPaHHUKAX
AHanuTryeckye MeTOIbI pacuéTa yrja mMe

11 ARLP Y Y 1 https://m.edsoo.rt/DDXUUAIAS

IJIOCKOCTAMHU B MHOI'OIPpaHHUKAX




qDOpMy'fIa PaCCTOAHMA OT TOYKH A0 ITJIOCKOCTHU B

12 https://m.edsoo.ru/SG451UUG1
KOOpJAUHAaTax
Haxo)xgeHue pacCTOSSHUI OT TOUKHU 10 IIJIOCKOCTU B

13 A P A https://m.edsoo.ru/8V2N4X1L3
KyOe
HaxoxxmeHue pacCTOSSHUIN OT TOUKHU 10 IIJIOCKOCTU B

14 A . P A https://m.edsoo.ru/UZ15UU37F
TpaBUIbHOM NTMpaMuze
KonTposbHasi padora "AHa/iMTHYeCKast

15 N https://m.edsoo.ru/8NGI1GHFM
reoMeTpus
CeueHns MHOTOI'PaHHUKOB: CTaHIapTHEIE

16 P Aap https://m.edsoo.ru/219603NHQ
MHOTOTDaHHUKHA

17 CeyeHus1 MHOTOTDAaHHUKOB: MeTO/, C/1eZI0B https://m.edsoo.ru/52XG0O2J5B
CeueHHs] MHOTOT'PaHHUKOB: CTaHapTHbIE TIJIOCKOCTH,

18 P A E https://m.edsoo.ru/CUP7TCPXQ
repecevyeHus TIPSIMbIX U TIJIOCKOCTEU
ITapannensHBIe TIPIMBbIE U IUIOCKOCTH: IIapalie/IbHbIe

19 P P P https://m.edsoo.ru/MM69MKRDP
ceuyeHus
ITapannensHble TIPSIMbIe U IVIOCKOCTU: PACUET

20 P . P P https://m.edsoo.ru/O71ROIJFI
OTHOILIEHUU
ITapannensHble TIPSIMbIe U IIJIOCKOCTU: VIJIbI Me

21 P P y KAy https://m.edsoo.ru/26EPTM74A
CKpeLHBaLAMUCS MPSMbIMU
[leprieHAUKYISIDHBIE TIPSIMbIE Y TIJIOCKOCTU:

22 CTaH/apTHbIE Maphbl MepreHJVKY/ISPHBIX TIOCKOCTeN U https://m.edsoo.rt/YQUVTGEVZX
MPSIMbIX, CAMMETPUY MHOTOTPaHHUKOB
ITeprieHgUKY/IIpHBIE IPSMBIE U IIJIOCKOCTU: TeOpeMa O

23 PHCRAMKY D P P https://m.edsoo.ru/HQIN20ZJP
Tpex MepreHJuKyaspax
IMTeprieHUKyAApHBIE TIPAMBIE U IIJIOCKOCTU:

24 PHEHAUKYJAD P https://m.edsoo.ru/OWFAQ1A9J
BbIUMCJIEHUS [J/IUH B MHOT'OT'PaHHUKaX

25 [ToBTOpEHwUe: T/I0L[aZi MHOTOYTO/IbHUKOB, (hOPMYJIbI https://m.edsoo.rt/FDRZO9G4X




IS TITOLaZiel, cooOpakeHUs OA00us

[ToBTOpEHMeE: MJI0IIa1 MHOTOYTOJIbHUKOB, (DOPMYJIBI

26 . https://m.edsoo.ru/1ZYRNNIKV
IS TUToLaZiel, cooOpakeHUs MOA00ust
IToBTOpEHHUE: /IO Y MHOI'OYT'OJILHUKOB, (POpMYJIBI

27 P . Haz y bopmy https:/m.edsoo. s u/HWHVENLOO
JUTs TITOIIazield, coobpakeHUst 11o[00ust
[Tnowaay ceueHr i MHOTOTPAHHUKOB: TI/IOLLAU

28 MOBEPXHOCTeH, pa3pe3aHus Ha YaCcTH, COOOpaKeHusT https://m.edsoo.ru/X2HRM9HD4
o100ust
[Tnoijagu ceyeHU MHOTOTPaHHUKOB: TIOIIAAN

29 TOBEPXHOCTeH, pa3pe3aHust Ha YaCcTH, COOOpaykeHHsT https://m.edsoo.ru/8H4ELYING
rnozo0us
KontposibHas padora "IloBTOpeHue:

30 " https://m.edsoo.ru/SSBUWIWWV1
MHOTOTPAaHHUKH, CeUeHUsI MHOTOrPaHHUKOB
0O6wéM Testa. OO6bLeM MPIMOYTOJILHOIO

31 P y https://m.edsoo.ru/6UXGOORC9
rapasuiesienure/a
3azaun 00 yaBoeHHH Kyba, 0 KBajpaType Ky0a; o

32 A A Y aApatype Ky https://m.edsoo.ru/VK2J2TXEF
TPUCEKIIUU yTJia
CrepeoMeTpuuecKue 3a/jauu, CBsI3aHHbIE C 00bEMOM

33 https://m.edsoo.ru/ODR6H6TQS
MPSIMOYTO/IbHOTO TIapasuiesienurneia
IIpuknagHele 3a1a4yu, CBA3aHHbIE C BLIUYHMC/IEHUEM

34 P . i A https://m.eds00.ru/0SHTIOT1G
00BEMa MPSIMOYTOJILHOTO Tapasliesienqriesia

35 OO6BéMm npsiMoii IPU3MBI https://m.edsoo.ru/8AIL9YHYJ
CrepeoMeTpHuecKUe 3aJ1auy, CBSI3aHHbIE C

36 P P . A N https://m.edsoo.ru/1D8HV54A9
BbIUHC/IEHHEM 00BEMOB TIPSIMOM TTPU3MBI
[IpuKiaaHble 3a4aul, CBI3aHHbIe C 00BEMOM MIPSIMOI

37 P Al A P https://m.edsoo.ru/QIY C4F8IU
TIPU3MBI

38 BeruncsieHrie 06EMOB TeJsT C TIOMOIIBIO https://m.edsoo.ru/ON585060H




oripeiesiéHHOTO MHTerpana. O6bEM HaK/TOHHOM
TIPU3MBI

BeruriciieHre 00bEMOB TeJT C TIOMOIIIBIO

39 . . https://m.edsoo.ru/2CJLCMK8N
orpezieiEHHOrO UHTerpana. O6bEM MUPAMU/IBI
®dopmyJia 06béma nmupaMuasl. OTHOILIeHHe 00HLeMOoB

40 pMy P A https://m.edsoo.ru/AL3PODC9E
MTUPaMUZ, C OOIIUM YTJIOM
®dopmyia 06béMa nmupamuabl. OTHOLIIeHNEe 00BeMOB

41 PMy P A https://m.edsoo.ru/3GOOAJRNY
MTUpaMUZ, C OOIIUM YTJIOM
CrepeoMeTpHUueCKHe 3a/jaui, CBs3aHHbIE C 00bEMaMH

42 . https://m.edsoo.ru/7TRERHWO7
HaK/IOHHOM MPU3MbI
CrepeoMeTpHuecKUe 3a1auy, CBsi3aHHbIe ¢ 00bLEMaMU

43 p P A https://m.eds00.ru/SF480DTS6
MpaMU/bI
[TpuknagHeie 3agaun 1o Teme "OO0BEMEI TeT",

44 PHRIAA A" . https://m.eds00.ru/9SF60YYVX
CBsI3aHHbBIE C 00EMOM HAK/IOHHOM TTPU3MBbI
[TpuknazHeie 3agauu 1o Teme "OO0BEMEI TeT",

45 P a 'q" https://m.edsoo.ru/Z4MZ27RMY
CBsI3aHHbBIE C 0OBEMOM MUPAMU/IBI
[TpuMeHeHve 00HEMOB. BrIunc/ieHUe pacCTOSHUS [0

46 P P A https://m.eds00.ru/I39CXO3CP
[JTOCKOCTU

47 KonTtposibHas padora "O06bémM MHOrorpaHHuka" https://m.edsoo.ru/ XNWZSSJ7P

WIUHIpHUUYecKas II0BepPXHOCThL, 00pa3yrolye

48 4 AP . p pasyrom https://m.edsoo.ru/7DHKEHEG6

LUTMH/IPUUeCKOM TTIOBepXHOCTH
wiiHap. [IpssMoii Kpyrosoii nquauHap. [Inomaas

49 1 AP- 1P Py 1 AP Hiad https://m.edsoo.ru/MAVWA4KY55
MOBEPXHOCTH L[WIMH/PA
Kouunueckas moBepxHoCTb, 00pa3yrole KOHUUeCKOH

50 P pasyromm https://m.edsoo.rt/PVRE7HQG6Y
rosepxHoctu. Konyc
CeueHMe KOHYCa MJIOCKOCTBIO, Napasiie/ibHOU

51 https://m.edsoo.ru/EOVSHALSL

IIJIOCKOCTH OCHOBAHUA




YceuéHHbIM KOHyC. M300pakeHrie KOHYCOB U

52 . https://m.edso0o0.ru/9VKWVDCTE
yCeUYEHHbIX KOHYCOB

53 [Tnota e 60KOBOM MOBEPXHOCTH U TTOJTHOM hitps://m.edsoo.r/ AWKBIEANE
TIOBEPXHOCTH KOHYyCa

54 [Tnomae 60KOBOM MOBEPXHOCTH U TTOJTHOMN https://m.edsoo.ru/SNFAUE3KJ
[IOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3a/jauM Ha [J0Ka3aTelbCTBO U

55 BbIUMC/IEHUE, IOCTPOEHWEeM CeueHUH LWIUHAPA, https://m.edsoo.rt/QZVHSEXL9
KOHyCa
CrepeomeTpuueckue 3a/jauM Ha [10Ka3aTebCTBO U

56 BbIUKMC/IEHHe, TIOCTPOEeHUEeM CeueHUN LUIUHApPA, https://m.edsoo.rt/AKF6PW62W
KOHyCa

57 [IpuknagHble 3a7auM, CBsI3aHHbIE C LAIUHAPOM https://m.edsoo.ru/3429ZLHT5

58 [IpuknagHble 3ajauy, CBSI3aHHbIE C LIUIMHAPOM https://m.edsoo.ru/ZY6ENPVKD

59 Cdepa u 11ap https:/m.edsoo.r/WI1TVKAJOR
[TepeceueHue cdepsl U 11apa C TJI0CKOCTbIO. KacaHue

60 mapa ¥ cdepsl II0CKOCTHI0. By 1 n3obpaxkeHue https://m.edsoo.ru/JESBNB5ZS0
mapa
[TepeceueHue cepsl U 11apa C MJI0CKOCTbIO. KacaHue

61 11apa ¥ cdepsl MI0CKOCTHI0. By 1 n3o6pakeHue https://m.edsoo.ru/ME6EWKIKS50
miapa

62 YpaBHeHnue coepsl. [1nomans chepsl 1 eé yactei https://m.edsoo.ru/U8G24BO8H

63 Cummetpus chepsl U 111apa https://m.edso0.ru/6E6GX0YJS
CrepeomeTpuueckue 3a/jauM Ha [J0Ka3aTeIbCTBO U

64 BbIUKC/IEHUe, CBsi3aHHbIe CO chepoli U 11apoM, https://m.edsoo.ru/MSYBPKH7R
MOCTPOEHNEM UX CeYeHUU IJIOCKOCTBIO

65 CrepeoMeTpruecKyre 3a/1auM Ha [I0Ka3aTe/IbCTBO U https://m.edsoo.rt/MXRDTK72T




BbIUKC/IEHHE, CBA3dHHEBIE CO C(i)GpOfI " 11apoM,
MMOCTPOEHHUEM UX CeUeHUM MI0CKOCThIO

66 [puknasHble 3a7iauk, CBsI3aHHbIe CO Cepoil U 1IapoM https://m.edsoo.ru/ XW5LI7A9]
IToBTOpEHME: OKPY>KHOCTD Ha IIJIOCKOCTH, BRIUMCIEHUS

67 P by https://m.edsoo.rw/EJ2QDAVEJ
B OKPY>KHOCTH, CTaH/IapTHBIE T10/[00usT
PasnuHble KOMOWHALIUY TeJT BpallleH!s U

68 https://m.edsoo.rw/LE7933LXX
MHOTOTPDaHHUKOB

69 3azaum no TeMe "Tesia ¥ TOBEPXHOCTH BpaljeHus" https://m.edsoo.ru/PHHLCG54E

70 3azaum 1o TeMe "Tesia ¥ TOBEPXHOCTH BpaljeHus" https://m.edsoo.ru/22WPBLTP9
KonTtpo/ibHas patora "Tejia ¥ IOBEPXHOCTH

71 P " P P https://m.edsoo0.ru/33W222M63
BpalleHus
O6bém umuHapa. TeopeMa 006 00bEMe MPSIMOro

72 3 AP P P https://m.edsoo.1ru/1ZN2S6ZMO
LWIUH/pa
BbruriciieHre 00bEMOB TeJl C ITOMOIIBIO

73 . . https://m.edsoo.ru/ACTOMFMVF
orpefieiéHHOrO MHTerpana. O6bEM KoHyca

74 [Tnoraayu GOKOBO# M ITOTHOM MTOBEPXHOCTH KOHYCa https://m.edsoo.ru/ZYTK7P8B1
CtepeomeTpuyecKue 3a/laui, CBSI3aHHbIE C

75 P P . A https://m.edso0.ru/709VIYPSC
BbIUHC/IEHHEM 00BEMOB ITMTHH/IPA, KOHYCa
[TpuknagHeie 3agauu 1o Teme "OOBEMBI U 11710 154

76 pHivIaR . A " Han https://m.edsoo.rt/QXEA9GPVB
TOBEPXHOCTEN Ten
OO6BéM mapa ¥ mapoBoro cekropa. Teopema 06
00néme 1apa. I11o b cepbl. CTepeoMeTpHUUeCKHe

77 P wane cep P . P https://m.edsoo.ru/VV60ONBVZX
3a7lauM, CBsI3aHHBIE C BBIYKMCIEHHEM 00bEMOB I11apa,
IIIaPOBOT0 CerMeHTa 1 I11apOBOr0 CeKTopa

78 [TpuknagHbie 3agaun 110 TeMe "O6BEMBI Te", https://m.edsoo.rt/EZHSGRUEJ

CBsi3aHHBIe C 0OBEMOM I11apa | IJI0MIabI0 Cephl.
COOTHOIIeHUsI MeX/1y T/IOIIasIMU TTIOBEPXHOCTEN U




00bEMaMH OJOOHBIX Tel

[TopoOHbIe Tema B mpocTpaHCcTBe. M3meHeHMe 00béMa
nipy moio6un. CTepeomMeTprUUecKre 3aJaud,

79 . . https://m.edsoo.ru/H24I88MKQ
CBsSI3aHHBIE C BLIUMC/IEHHEM 00BEMOB TesT U TIIoIaziel
MOBepXHOCTeH
KonTposbHas pabora "ILnomasu moBepXHOCTH U
80 i P P N fan P https://m.edsoo.ru/73UODGNYR
00BEMBI KPYIJIBIX TeJT
JBwkeHust ipoctpaHcTBa. OToOpaXkeHUs. [JBKeHUS U
81 . . https://m.edsoo.ru/RXJ4YW6ENA
paBeHCTBO (uryp. OO1He CBOMCTBA ABWKEHUN
Bubl ABM>KeHMI: TTapasiielbHbIN TepeHoc,
82 LIeHTpaJibHasi CUMMETPHS], 3epKaJibHasi CUMMETPHS, https://m.edsoo.ru/ZSUA77NTX
TOBOPOT BOKPYT NPSIMOM
83 [Tpeo6pa3oBanust nopobust. [psimast u cdepa Sitnepa https://m.edsoo.ru/A1PU2WOAX
84 ['eomeTpuyeckue 3a1aur Ha IPUMEHEHUEe IBVKEeHUS https://m.edsoo.rt/KFDHOMGKZ
85 KonTposbHasi padora "BekTopbl B MPOCTPaHCTBe " https://m.edsoo.ru/4F52B11KK
OO6ob6matoriee moBTopeHue 11 TMOHATUN U METO/IOB
Kypca reometrpuu 10—-11 kiaccos, cucTemaTu3anys
86 o . https:/m.edsoo.ru/IHVB2NZH9
3HaHui: "[lapaniesbHOCTh MIPSIMBIX Y TIJIOCKOCTEN B
MpOCTpaHCTBe"
O6ob6matoiiee moBTopeHue 11 TOHATUNM U METO/IOB
87 Kypca reometpuu 10—11 ky1accoB, cucteMaTH3aLus https://m.edsoo.ru/AQEFPERJO
3HaHW: "BeKTopkl B IIpOCTpaHCTBe"
O6ob6matoiiiee moBTopeHue 11 TOHATUN U METO/OB
88 Kypca reometpuu 10—11 KiaccoB, cucTemMaTH3aLys https://m.edsoo.ru/3NIJOLN63
3HaHW: "BeKTopkl B MpoCTpaHCTBe"
Ob6oo0ratoriiee moBTopeHye 11 MOHATHN U METO/IOB
89 Kypca reometrpuu 10—11 KiaccoB, cucTemMaTH3aLys https://m.edsoo.ru/B85S7VDTC

3HaHui: "O6BeM MHOTOrpaHHUKA"




90

O6ob6matoiiiee moBTopeHue 11 TOHATUN U METO/OB
Kypca reometpuu 10—11 KiaccoB, cucTemMaTH3aLys
3HaHui: "O6BeM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6oo0ratoriiee moBTopeHye 11 MOHATHN U METO/IOB
Kypca reometrpuu 10—11 KiaccoB, cucTemMaTH3aLys
3HaHui: "TIolaZy MOBEPXHOCTU U 00BEMBI KPYT/IBIX

n

TeJsI

https://m.edsoo.ru/H2ZABPRXO

92

Ob6oo0ratoriee moBTopeHye 11 MOHATHUN U METOZIOB
Kypca reomerpuu 10—11 KiaccoB, cucTemMaTH3aLys
3HaHui: "TlnolaZy MOBePXHOCTU U 00BEMBI KPYT/IBIX

n

TeJsI

https://m.edsoo.ru/JG1DJ50NK

93

CraHjapTU3NpOBaHHas MMCbMeHHas padora

https://m.edsoo.ru/GXZMP89GD

94

CraHpapTH3NpoOBaHHas MMCbMeHHas padora

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

95

[ToBTOpeHMe, 06001I[eHIe U CUCTeMAaTU3aIUs 3HAHUH

https://m.edsoo.ru/UI26CB4 XL

96

VicTopust pa3BUTHS CTepeOMeTPUU KakK HayKU U eé
pOJIb B pa3BUTUU COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUH

https://m.edsoo.rt/IESALO6B5

97

VicTopust pa3BUTHS CTepeOMeTPUU KaK HayKU U eé
pOJIb B pa3BUTUU COBPEMEHHBIX UHXEHEepPHbBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUMI

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

98

VcTopus pa3BUTHS CTepeOMETPUM KaK HayKH U eé
pOJIb B pa3BUTUU COBPEMEHHBIX UHXeHepPHbBIX U
KOMITBIOTEPHBIX TEXHOJIOTUMN

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

99

VicTopusi pa3BUTHS CTepEOMETPUM KaK HayKH U eé
pOJ/b B Pa3BUTUM COBPEMEHHBIX UH)KEHEePHbIX 1
KOMIbIOTEPHBIX TEXHOJIOTH

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

100

VicTopusi pa3BUTHS CTepeOMEeTPUU KaK HayKU U eé
pOJIb B Pa3BUTUU COBPEMEHHbIX MH)XEHEPHbBIX U

https://m.edsoo.ru/GEJCO734F




KOMITBIOTEPHBIX TeXHOIOTUM

VicTopust pa3BUTHS CTepeOMeTPUU Kak HayKU U eé

101 POJIb B pa3BUTUM COBPeMeHHbIX UHXeHEepPHBIX U 1 https://m.edsoo.rt/RK4XSFWNR
KOMITbIOTEPHBIX TEXHOJIOTHUI
VicTopust pa3BUTHS CTepeOMeTPUU KaK HayKU U eé
102 pOJIb B pa3BUTUU COBPeMEHHbIX UHXXeHEepPHBIX U 1 https://m.eds00.ru/X89TQ8776
KOMITBIOTEPHBIX TEXHOJIOTUI
OBILIEE KO/JIMYECTBO YACOB I10 ITPOI'PAMME 102




IMPOBEPSIEMBIE TPEFOBAHUS K PE3Y/IhTATAM OCBOEHMSA OCHOBHOUW OBPA30BATEJ/IbHON
ITPOI'PAMMBI

10 K/TACC
Kop .
ITIpoBepsiemMble MpeMeTHbIE pPe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
MPOBEPAEMOro .
o0pa3oBarTe/IbHOM MPOrpaMMbI Cpe/Hero o01ero 00pa3oBaHus
pe3yjbTaTa
7 I'eomeTpus
7.1 OrepypoBaTh MOHATUSIMU: TOUKA, TPsIMasi, IJIOCKOCTh
7 [TpUMeHsTh aKCHOMBI CTEPEOMETPUN W CJIACTBUSA W3 HUX TPU DEIIeHUU
’ reoMeTpUYeCcKux 3azau
73 OrepypoBaTh TMOHATHSAMHU: TAPA/UIEILHOCTh W TEPIEeH/UKY/ISIPHOCTD
' NPAMBIX U TJIOCKOCTEH
74 KnaccuduippoBath B3aIMHOE PACIOJIOXKEHHE TIPSIMBIX M TJIOCKOCTEH B

TIPOCTPAHCTBe

OneprpoBaTh MOHATUSAMM: [BYTPaHHBIA YTroJ, TPaHU [BYTPAHHOrO YTJa,
7.5 pebpo ABYrpaHHOTO yTJa, MMHEHHBIA YToJl JBYrPaHHOTO YIJia, TpajyCHast
Mepa JBYTrpaHHOro yrja

OHepI/IpOBaTb TMOHATHUAMMA: MHOI'OI'DAHHUK, BLIHYKHLIﬁ u HEBLIHYKHLII‘;I

7.6 MHOT'OTPaHHUK, 3/1eMeHTbl MHOI'OIPaHHVKA, TTPaBU/IbHBIM MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bI MHOTOTDAaHHUKOB (MMpaMuja, IpHU3Ma,
’ MIPSIMOYTOJTBHBIN TMapasuiesnenures, Ky0)
KnaccuduipipoBaTh ~ MHOTOTDaHHUKH,  BbIOMpasi ~ OCHOBAaHHUSI  JiIA
7.8 K/1accu(rKaluu (BBINYK/Ible M HEBBINYK/Ible MHOIOI'PDaHHUKH, IIPaBU/IbHbIE

MHOTOTPaHHUKM, TIPsIMble ¥ HAaK/IOHHBIe TTPU3MBI, Tlapasiiesienure/ibl)




7.9

OHepI/IpOBaTB IMOHATUAMU: CeKYlIllasd IJIOCKOCTb, CeUeHre MHOI'OIDaHHHUKOB

7.10

OOBSACHSTH TIPUHILUIIBI TIOCTPOEHHSI CeUeHWH MHOTOIPaHHUKOB, WUCIIOMb3Ys
METOJ, C/Ie[IOB

7.11

CTpouTh CeueHHWss MHOTOTPAaHHUKOB METOZIOM CJIe/IOB, BBITOJIHATD
(BLIHOCHBIE) TIJIOCKME UEPTeXH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTyp:
BU/ CBepXY, COOKY, CHU3Y

7.12

Pemiath 3afjauM Ha HaXO)K/leHWe TeOMeTPHUYeCKHX BelWYuH 10 obpasiam
WA anropuTMaM, IPUMeHsIi W3BeCTHble aHalIUTUYeCKhe MeTO/bl TpU
pellleHWy  CTaHJapTHbIX MaTreMaTH4yeCKUX 3a/ad Ha  BbIUMC/IEHHUe
pacCTOSIHUM MeXJy JABYyMsl TOUKaMH, OT TOYKHM J0 MPSIMOM, OT TOYKHUZO
TIJIOCKOCTH, MeXKy CKpellMBarOIIMUCS IIPIMbIMU

7.13

Pemiath 3afjauM Ha HaxXo)K/leHWe TeOMeTpHYeCcKHX BelWYMH 10 obpasiam
WA anropuTMaM, IpUMeHsIs W3BeCTHble aHalUTUYeCKWe MeTO/bl IpU
pellleHNH CTaHJApTHBIX MaTeMaTU4YeCKMX 3aZlau Ha BbIUMC/IEHUE YIJIOB
MEXJY CKPeLIUBAIOLUMHUCS MPSIMBIMU, MEXIy NPSMOW M IJIOCKOCTBIO,
MEeX[y TUIOCKOCTSIMM, [IBYI'PaHHbIX yI/I0B

7.14

BbIunc/iaTe 00bEMBI U TUIOMIAZAM TIOBEPXHOCTEH MHOTOIPaHHHUKOB (TIpH3Ma,
nvpaMyjia) C TNpUMeHeHHeM (OpMYJI, BBIYUC/SATH COOTHOLIEHUS MeXAY
TJIOIIASIMU TTIOBepXHOCTeH, 00bEMaMu TI0J0OHBIX MHOTOTPaHHUKOB

7.15

OneprpoBaTh MOHATUSIMU: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

I/IBBJ'[eKaTb, Hp806pa3OBBIBaTB N HHTEepPIIpeTUPOBATb I/IHQ)OpMaL[I/II-O 0}
MPOCTPaHCTBEHHLIX T€OMETPHUUYECKUX Cl)I/Il"yan, MnpeacTaB/JIEHHYIO Ha
qepTeXaX U pUCyHKax

7.17

[TpuMeHsITb TeoMeTpuueckre (akThbl [Jisl pelleHUs CTePeoMeTpPUUeCKUX
3a/ja4, MpeAro/ararwluX HEeCKOJbKO IIaroB peLleHus, eC/ld YCIOBUSA
TIpUMeHeHUsI 3a/laHbl B sIBHOM (hopMe

7.18

[lpuMeHsTh mMpocCTeillive TPOrpaMMHbIe CpeJCTBA M 3/IEKTPOHHO-




KOMMYHHKALIMOHHBIE CUCTEMBI IMTPU pELIEeHUH CTepEOMETPUUYECKHX 3a4au

HpI/IBO,Z[I/ITL MMpUMeEPbl MaTEMATUUYECKUX 3aKOHOMepHOCTEI‘;I B TMpupoje u

719 JKW3HH, PaCIio3HaBaTh NPOsIB/IEHUE 3aKOHOB FeOMeTPUU B UCKYCCTBE
[TpyMeHATH TNOJydYeHHble 3HaHWS Ha NPaKTHUKe: aHa/JIu3MpOBaThb peasibHbIe
CUTyalLMy U NPUMEHSTh U3y4YeHHble TOHATUS B MPOLiecce NMOUCKA pelleHus
MaTeMaTU4ecKu ChopMyIMPOBAaHHOM MPOOJIEMbI, MO/Ie/TUPOBATEL PeasbHbIe
7.20 CUTyal[Md Ha f3blKe T'eOMeTpUM, UCC/Ie[0BaTb IOCTPOEHHble MOJeNd C
HCII0J/Ib30BaHHEM TeOMeTPUYeCKUX TIOHSITUN W TeopeM, arrapara aareOpsbl,
peliaTte  IpakTHYeCKWe  33a/laud,  CBfI3aHHble C  HaXOXJEeHUeM
reoMeTpUUeCKUX BeTUUUH
11 KV/TACC
Kop, .
IIpoBepsieMble NpeAMeTHbIE pe3y/IbTaTbl 0CBOEHNSI 0CHOBHOU
MpOBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI Cpe/JHero o001ero 00pa3oBaHus
pe3yJjibTara
6 I'eomeTpus
OmnepupoBaTh MOHATUSAMHU: LIWIMHAPUYeCKass TIOBEPXHOCThb, 0Opasytolue
6.1 LWMHDUYECKON TIOBEPXHOCTH, LWIMHADP, KOHWYecKasi ITOBEpXHOCTb,
obpa3ytolirie KOHUUeCKoW TTIOBePXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacrio3HaBaTh Tena BpalljeHus (LUIUHAD, KOHYC, cepa U 111ap)
6.3 OOBSICHATH CTIOCOOBI TTOJTyYeHUsI TeJT BpallleHHst
6.4 KnaccudunmpoBats B3aMHOe pacnosioXkeHre c(epbl U JIOCKOCTH
OneprpoBaTh MOHATUSMU: 1LIADOBOM CErMEHT, OCHOBaHHEe CETMEHTa, BbICOTa
6.5 CerMeHTa, 11apOBOM CJIOM, OCHOBaHMWE 111apOBOT0 CJIOs, BbICOTA IIapOBOTO

C/10s1, I1IaPOBOM CEKTOP




Bbruncsiate 00BEMBI M TUIOIIAAU  TIOBEPXHOCTEM Tesl  BpalljeHus,

6.6 reoMeTpUYeCKHX Tesl C IpUMeHeHreM (GopMy
OnepupoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy "
6.7 OMKCaHHBIM OKOJIO cepsl, chepa, BNUCAHHAs B MHOTOTPAaHHUK WU TeJlO
BpalleHus1
6.8 BBIUNC/IATE COOTHOLIIEHHUST MEX/Y TI/IOIIIIMH TTOBEPXHOCTEH U 00bEMaMH
' M0JJ00HBIX TeJT
6.9 V306pakaTh wn3ydaeMble (GUIYpPbl OT PYKM U C TIPUMEHEHHEM IPOCTHIX
’ yepTEXHBIX UHCTPYMEHTOB
BbInosiHATE  (BBIHOCHBIE) TIJIOCKWE UepTeXHM U3 PUCYHKOB TMPOCTBIX
6.10 00BEMHBIX (Uryp: BUZ CBepxy, COOKy, CHHM3Y; CTPOUTH CEUeHUs TeJl
BpallleHus
V3BnekaTb, WHTEPIPETUPOBAaTh U Tpeobpa3oBbiBaTh HWHGOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TreOMeTpUYecKuX (urypax, Ipe/CTaBAeHHYl0 Ha
yepTeXkax U pUCyHKax
[IpumeHsATL reomeTpuueckue (HakThl [Js1 pelleHus CTepeoMeTpUUYeCcKUX
6.12 3a/iau, IIpeJrIoJiararolX HeCKO/IbKO 11aroB pelleHus, eCau YCI0BUS
TIpUMeHeHus1 3a/laHbl B SIBHOU (hopme
6.13 OrneprpoBaTth NMOHATHEM: BEKTOP B IIPOCTPAHCTBE
BbIMOSTHATE  €MCTBUSI  CJIOXKEHUsI BEKTOPOB, BBIUWTaHUSI BEKTOPOB U
6.14 YMHO)KEHHSI BEKTOpPA Ha 4YWC/IO, OOBSICHATh, KAaKMMH CBOWCTBAMH OHH
obsazaroT
6.15 ITpuMeHsTHE paBUIIO Mapasieienune/ja Mpyu CJI0KEeHUU BEKTOPOB
OneprpoBaTh TMOHATHSIMU: [JI€KapTOBbl KOOPJWHAThI B TMPOCTPAHCTBE,
6.16 BEKTOD, MOJy/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOP/AUHATHI BEKTOPA, YTOJ
' MeX/ly BeKTOpaMHU, CKalspHOe MpPOM3BeJileHNe BEeKTOPOB, KOJIIMHeapHble U
KOMI/IaHapHbIe BEKTOPbI
6.17 Haxoautb cymMMy BeKTODOB U TpOM3Be/leHWe BeKTOpa Ha 4YMCJIO, YroJj




MeXIYy BEKTODaMH, CKa/IApHO€ IIpOu3Be/eHHEe, PaCK/IaAbIBATb BEKTOD I10
ABYM HEKOJ/IJIMHEdPHBIM BEKTOPaM

6.18

3a/iaBaTh MJIOCKOCTh ypaBHEHUEM B [IeKapTOBOU CUCTeMe KOOpAUHAT

6.19

PeraTe mpocrelillive reoMeTpUYecKre 3a/laud Ha NPUMeHeHHe BeKTOPHO-
KOOPMHATHOTO MeTo/a

6.20

Pematsb 3daJda4 Ha [A0Kd34dTe/IbCTBO MaTeMaTHYeCKHUX OTHOIIIEHUNW |
HaX0X[Ae€HHEe TIeOMETPUUECKHX BEJINYHUH I10 06pa3uaM W1 aJIrOpUTMam,
MMpUMEHSA Hn3BeCTHbIE MeTO/bl npu peleHun CTaHapTHBIX
MaTeMaTU4YeCKHX 3a[au

6.21

[IpuMeHATL mMpOCTeilliie TMpOrpaMMHbIE CpeJCTBAa U  3/IEKTPOHHO-
KOMMYHMKAL[MOHHbIE CUCTeMbI [PU pellleHnH CTepeoMeTpUYecKuX 3a/jau

6.22

HpI/IBOAHTB MMpUMeEpPbl MaTeMaTHUUYECKUX 3aKOHOMepHOCTEﬁ B IMpuUpoae U
JKW3HH, PACIIO3HABATh IIPOsB/IEHHE 3dKOHOB reOMeTPUM B HCKYCCTBE

6.23

HpI/IMeHHTB MOoJ/IyueHHbI€ 3HdHHWA Hd TIPAKTHKE: dHA/IM3UPOBATL ped/IbHbIE
CUTydlIMH U IIDUMEHATb NU3YUYE€HHbIE MMOHATHA B IIpOLieCCe TTONCKa pelieHuda
MaTeMdaTHUYeCKH Cq)OpMYHHPOBaHHOﬁ HpO6J’I€MBI, MOJe/IMPOBATh peadJjIbHbIE
CUTydllMM Ha 4A3bIK€ TeOMeTpHH, HUCC/IeA0BATb IIOCTPO€HHBbIE MOJe/N C
HCI0J/Ib30BaHHUEM TeOMETPHUUYECKUX TOHATHUN U TeopeM, allfiapdaTa EIJIFE6PBI,
peliaTtb MMpakKTU4YeCKue 3a/iayu, CBsA3dHHbIE C HaX0o)XIeHHnem
reoMeTpuiyeCkKux BeJIMYHUH




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kop,
7

IIpoBepsieMblii 371eMEHT CO/lepP)KaHUA

I'eomeTpus

7.1

OCHOBHBIE TIOHATHSI CTepeoMeTpUM. TOuKa, TpsiMasi, IJIOCKOCTb, TTPOCTPAHCTRBO.
[MToHsiTHE 06 aKCHOMAaTHUeCKOM ITOCTPOEHUM CTePeOMEeTPUH: aKCUOMbI CTEPEOMEeTPHH U
CJIe/ICTBUSI U3 HUX

7.2

B3anMHoe pacrioniokeHue TIPSIMBbIX B TIPOCTPAHCTBe: TepeceKarolyecs, rnapasieabHble
U CKpelluBawIIuecs TpsiMble. [lapaisiesbHOCTb TPSIMBIX W TIJIOCKOCTEM B
MIPOCTPAHCTBe: TiapasuiesibHble TIpsIMble B TPOCTPAHCTBE, Iapa/Uie/lbHOCTh TPEX
NpsSIMBbIX, TIApa//Ie/IbHOCTh TIPSIMOM UM TIJIOCKOCTH.  YTJ/IBIC — COHArpaBieHHBIMU
CTOPOHAMM, yTOJl MeX]y TMpsIMbIMH B TIpPOCTpaHCTBe. IlapasiesibHOCTb TIJIOCKOCTeH:
napajijiefilbHble TIJIOCKOCTH, CBOMCTBa Tapa/ljieflbHbIX TI0CKOcTel. [IpocTeiiiive
MIPOCTPAHCTBeHHbIe (UTYpbl Ha IIJIOCKOCTH: TeTpasjp, KyO, TMapasuienenures,
TOCTpOEeHHe CeueHUM

7.3

[TeprieHUKYISIPHOCTb TIPSAIMOM U TIJIOCKOCTH: TIepIIeHAUVKY/ISpHbIe TIpsIMble B
MIPOCTPAHCTBe, MpsIMble MapasiefbHble U MepreHAUKY/IsIpHble K TJIOCKOCTH, MPH3HAK
NeprieHUKY/ISPHOCTH MPSIMOM U TJIOCKOCTH, TeopemMa O TPSMOM IMepreHAUKY/IsIpPHON
MJIOCKOCTH. YTJIbI B TIPOCTPAHCTBE: YIoJl MEX/y MPSIMOW U MJIOCKOCTBIO, JBYTPAHHBIN
yTOJ, IMHENHbIA YroJ AByrpaHHOro yria. [leprneHAWKY/sip ¥ HaKJIOHHbIE: pacCTOsSIHUE
OT TOYKM J]0 TUIOCKOCTH, PaCCTOSIHHE OT TMPSIMOU /10 TIJIOCKOCTH, NMPOeKLys (GUrypsl Ha
MJIOCKOCTh. [leprieHUKyASIpPHOCTb TIJIOCKOCTEN: MPU3HAaK TepreHJuKyASpHOCTH [ABYX
rockocTell. Teopema o Tpéx meprieHAUKYJ/Isipax

7.4

[ToHsiTHe MHOrOrpaHHMKA, OCHOBHbIE 3/IEMEHTbl MHOTOTDaHHMKA, BBIMYKI/Ible U
HEBBIMYK/Ible MHOTOIDaHHUKW, pa3BEépTKa MHOrorpaHHuka. Ilpu3ma: n-yrosmbHas
npY3Ma, TPaHU W OCHOBAaHUs TIPU3MBI, TIpsiMasi M HAaKJIOHHasi TIPU3Mbl, OOKOBasi U
T0JIHasi IOBEPXHOCTh NpU3Mbl. [lapanenenuries, IpsIMOYTO/bHBIN Mapasienenumnes u
ero cBoictBa. I[lupamuja: n-yrosbHas NUMpaMu/ia, TPaHU M OCHOBaHWE MUPaMU/BbI,
OoKoBasi ¥ TIO/Hasi TIOBEPXHOCTh THMPAMU/Ibl, TPaBWIbHAsi W yCeuéHHasi MHUpamuja.
OneMeHTbl TMpU3Mbl U TMpaMufbl. IIpaBU/ibHBIE MHOTOTPAaHHUKHU: TIOHSITHE
MPAaBWIbHOTO MHOTOTPAaHHMKA, TIpaBWIbHAas TIpU3Ma U TpaBU/bHas MHUpaMH/a,
TIpaBU/IbHAS TPEYToJibHAs TTMpaMK/ia U TIPaBU/IbHBIA TeTpas3p, Ky0. IlpeacraBneHue o
MpaBWIbHBIX MHOTOTPDAaHHMKAX: OKTas’/p, JAoJeKasAp U ukocasapyrue CeueHus
TIPU3MbI U TTUPAMU/IbI

7.5

CrMMeTpUs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTE/IbHO TOUKHU, MPSIMOM, MJIOCKOCTH.
OneMeHTbl  CUMMeTpUM B MWpamMujax, [apajijefenurnesax, MpaBUIbHBIX
MHOTOTpaHHUKaX

7.6

BrluricieHue 371€MEHTOB MHOI'OrpaHHUKOB: pé6pa, AWdroHaiv, yrJjibl HJ'IOU.[&AB




OOKOBOI TIOBEPXHOCTH U TIOJTHOW TIOBEPXHOCTH MPSIMOU TIPHU3MBbI, I/I0IIa/ib OCHOBaHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMOY MPU3MBI. [1710111a/1b O0KOBOY TTOBEPXHOCTH U
TIOBEPXHOCTH TIPAaBW/ILHOM TMHMPAMU/IbI, TeOpeMa O TUIOM[AAU YCEeUEHHOM MUPaMU/IBL.
[TonsiTrie 06 06BEMe. O6BEM MUpPaMUBI, IPHU3MbI

7.7

[Togo6HBIe Tena B mpocTpaHcTBe. COOTHOILEHUS MEXIY TUIOL[AsAMU TTOBEPXHOCTEH,
00BEMaMM MTOA0OHBIX Tes

11 KITACC

Kopg,
6

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

['eomeTpus

6.1

LIwmMHapyYecKas: TIOBEPXHOCTb, 00pa3yrolye IWIMHIPUYECKON MOBEPXHOCTH, OCh
LWIMHPUYECKOW TOBEPXHOCTU. LIWIUHIDP: OCHOBaHUSI U OOKOBas MOBEPXHOCTb,
obpa3sytoiiiast ¥ 0Ch, TUIOIIA[b OOKOBOM M ITOJTHOM [TOBEPXHOCTH

6.2

KoHHueckasi TOBepXHOCTb, 00pa3yrolijiie KOHWUeCKOH MOBEPXHOCTH, OCh M BepIIIMHA
KOHMUEeCKOW ToBepxHOCTU. KOHyC: OCHOBaHMe UM BepIiMHa, oOpasytolias U OCh,
riomaZb OOKOBOM M TIOJTHOW TIOBEPXHOCTH. YCeuéHHBbIM KOHyC: obpasyrolue u
BBICOTA, OCHOBAHHsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u 1map: LeHTp, paguyc, AMameTp, TUIOIab TOBEPXHOCTU Cdepbl. B3anMHoe
pacrnionioykeHre chepbl ¥ TUIOCKOCTH, KacaTesbHasl TUIOCKOCTb K cdepe, TUIOLIA/b

cepbl

6.4

N306parkeHHe Ten BpalljeHHs Ha TVIOCKOCTU. Pa3BépTKa LIM/IMHAPA ¥ KOHyCca

6.5

Komb6uHarmu Ten BpailjeHrsi 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMMCAHHBINA OKOJIO
cepsl, cdepa, BrMcaHHasi B MHOTOT'PaHHUK, WX TeJIO BpalljeH!s

6.6

[TorsTie 06 06BmémMe. OCHOBHBIE CBOHCTBAa 00BEMOB Tesl. Teopema 00 00BéMe
NPSIMOYTO/IBHOTO Tapasiiesienuriesia u ciefcTBus U3 Heé. OObEM [UIMHAPA, KOHYCA.
OO0BbEM 111apa | TToLazb Cepsr

6.7

[To06HbBIe Tesla B MpocTpaHcTBe. COOTHOILIEHUS MEXY TI/IOIIAaIMHU TIOBEPXHOCTEH,
00béMaMH MOJO00OHBIX Tesl

6.8

Ceuenuss 1uIMHApa (Tapasijie/ibHO W TIePIeHJUKY/ISPHO OCH), CeueHHsi KOoHyca
(mapasiiesTlbHOE OCHOBAHUIO U MIPOXO/siliiee Yepe3 BepIINHY ), CeueHUs I1apa

6.9

BekTtop Ha miockocTy ¥ B mpocTpaHcTBe. Cjio)KeHWe U BbIUMTaHHWE BEKTOPOB.
YMHOXeHHe BeKTOpa Ha 4uMciio. Pa3fiokeHue BeKTOpa IO TPEM HeKOMIJIaHapHbIM
BekTOpaM. [IpaBuno napannenenuneza. Pelienve 3asa4, CBSI3aHHBIX C IPUMEHEHHEM
TpaBUJ/I IeUCTBUM C BEKTOPaMH

6.10

[IpsiMoyronbHasi cucTemMa KOOpAMHAT B MPOCTpPaHCTBe. KoopAuHaThl BeKTOpa.
[Tpocreiiuvie 3afauM B KOOpAMHATaxX. YTOM MexJy BekTtopamu. CkansipHOoe
MpOU3Be/leHHe BEKTOpPOB. BrluncieHue yrjioB MeXAy MpsSIMBIMA W TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/| TIPU pelleHnr TeOMeTPUYeCKUX 3a/jau




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop IIpoBepsiembie TPeGOBaHNA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsEMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CPeHEro o01ero
Tpe0oBaHUsA oOpa3oBaHust

Bnagenve MeTosaMM JlOKa3aTenbCTB, aJrOPUTMaMH peLleHus: 3ajau;
yMeHue ¢GOpPMy/IMpOBaTh U OINEpUpOBaTh TIOHSATHSIMU: OMpeZiesieHue,
aKkcloMa, TeopeMa, CJIe/[CTBUe, CBOMCTBO, TIPU3HAK, /0Ka3aTe/lbCTBO,
paBHOCU/IbHBIE (DOPMYJ/IMPDOBKY; MPUMEHATh UX; yMeHHe (OpMy/IMpOBaTh
obpaTHOe U TPOTHBOIOJIO)KHOE YTBEp)KAeHHe, INPUBOJUTH TNPUMEpPbI U
KOHTDPIIDUMEPHI, UCII0/Ib30BaTh MeTOJ| MaTeMaTHUecKoW WHAYKLWY;
TIPOBO/IUTH JlOKa3aTe/ibHble PacCy>KJeHuUs TP PelleHrH 3a/jau, OLleHUBaTh
1 JIOTUYeCKyl0 TpPaBWIBHOCTb  PacCy)X[EeHHH; yMeHHe OIepupoBaTh
TIOHATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, Ofepaliiy HaJ, MHOXXeCTBaMH;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKeCTBEHHbIM  ammapar — JJist
OTTMCAHUS pPeasbHBIX TIPOLIECCOB U SIB/IEHUI U TIPH PeLlIeHuH 3a7iady, B TOM
yuc/e U3 JPYyTrux yueOHBIX MpeMeTOB; yMeHUe ONepyupoBaTh MOHSATHUSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha MJIOCKOCTU; YMeHHue 3a/jaBaTh
Y OMMCBIBaTh rpadbl Pa3TUUHBIMK CIIOCO0AMH; MCIIOB30BaTh rpadbl IpU

pellieHnH 3aiau

2 YMeHHe OmNepupoBaTh TOHATHSIMH: HATypaJbHOEe UHC/IO, Lieioe YHCIIO,
CTeTieHb C Lie/bIM TI0Ka3aTesieM, KOpeHb HaTypaJbHOUM CTeTeHH, CTeTeHb C
palMoHa/BHBIM TI0Ka3aTesieM, CTelleHb C JIelCTBUTebHBIM TOKa3aTeseM,
JorapuM YUCIa, CHHYC, KOCHMHYC W TaHTeHC TMPOU3BOJILHOTO YHCIIa,
OCTaTOK TI0 MOZY/I0, paljOHa/bHOe YMC/IO, HppalvoHalbHOe YHCIIO,
MHOXECTBA HATypa/lbHbBIX, LeJIbIX, PALUOHAIbHBIX, [JeHCTBUTETbHBIX
Yucesl; yMeHHMe MCTI0/Ib30BaTh MPU3HAKY Ie/TMMOCTH, HaMMEeHbBLINIA 001
JenuTesb Y HaWMeHblllee o00ljee KpaTHOe, aaropuT™M EBkmuga mpu
pelIeHnH 3a/jau; 3HAKOMCTBO C Pa3/IMUHBIMH TIO3UIIMOHHBIMU CHCTEMaMHU
CUMC/IeHUs; YMeHHe BBIIOHATH BBIUMC/IEHHe 3HaueHUH U 1peoOpa30BaHus
BBID@)KEHUH CO CTeNeHsSIMH U jorapudmamu, npeobOpa3oBaHus ApPOOHO-

PallMOHAJIBHBIX BBIpa)KeHHﬁ; ymMeHue OrieprupoBaTb TTOHATUAMMN:

10C/Ie[IoBaTe/IbHOCTb, apu(MeThueckas TPOTPeccHs, TreoMeTpruueckKas




nporpeccusi, OeckoHeuHO yObIBarollas reoMeTpUyeckasi IPOrpeccus;
yMeHMe 3a/aBaTh II0C/Ie[l0BATe/IbHOCTH, B TOM 4YMC/e C TIOMOILBIO
pPeKyppeHTHBIX (DOpPMYJI; YMeHHe OlepupoBaTh MOHATUSAMU: KOMILIEKCHOE
YUCJIO, CONPSDKEHHBbIE KOMIUIEKCHBbI® 4YKC/IA, MOAY/Ib U  apryMeHT
KOMIJIEKCHOTO ~ 4Mcaa, (opMa  3amucu  KOMIUIEKCHBIX  YHCesn
(reomeTpuueckasi, TpUrOHOMeTpUYecKas U anrebpanyeckasl); yMeTb
NIPOM3BOUThL apuMeTUYecKue [elCTBUS C KOMIUIEKCHBIMH UMC/IaMU;
IIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMILUIEKCHBIX YMCeJl; OllephupoBaTh
MOHATUAMU:  MaTpuna 2xX2 u  3X3, oOlpejeuTe/lb  MaTpPULIb,

reoMeTpUUYeCKU CMBIC/T OTIpeieTUTe/Ist

YMmeHue orepupoBaTh MOHATUSAMM: palMOHa/IbHble, UppaLMOHa/bHBbIE,
TOKa3aTe/bHble, CTeleHHble, Jorapu(Muyeckre, TPUTOHOMeTpPUUEeCKHe
ypaBHeHHSI W HepaBeHCTBA, WX CUCTEMBbl; yMeHHe OIepupOBaTh
TIOHSITUSIMU: TOXKZECTBO, TOXKJEeCTBEHHOe IipeoOpa3oBaHMe, ypaBHEHMUE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWM M HepaBeHCTB, PaBHOCUIbHOCTb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHUS,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO Da3/MYHBIX IIPUEMOB; pellaTh
ypaBHEHHsl, HepaBeHCTBA U CHCTeMbl C I[lapamMeTpoM; IPUMEHSTh
ypaBHEeHHUsl, HepaBeHCTBAa, UX CUCTeMBbl [/ pelleHus] MaTeMaTH4eCKHX

3a71ay ¥ 3a/1a4 U3 pa3MyHbIX 00/1acTell HAyKH 1 peabHOM KU3HU

YMeHWe oOrepupoBaTh TMOHATUSMHU: (YHKLWSA, UETHOCTh (YHKIUH,
MepUOIUYHOCT (DYHKIMM, OTPAaHUYEHHOCTb (YHKIMM, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (DYHKI[UM, HauOoblllee W HaMMEHbIIee 3HAueHUs
GYHKI[UM Ha TIPOMEXYTKe, HerpepbiBHasi (GYHKIMS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi U BTOpasi MPOW3BOAHAsT (DYHKIMU, T€OMETPUUECKUN U
busnueckuid CMBICT TMPOW3BOAHOM, TMepBooOpa3Hasi, OMNpeAeIEHHbIHN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaduka (QYHKLIUH; yMeHHe
BBIUUC/ISITE ~ MPOU3BO/IHbIE  CYMMbI, TIPOM3BeJleHUsI, YaCTHOTO U
KOMITO3ULIUM (PYHKI[MH, HAaXOAUTh ypaBHeHWe KacaTelbHOW K Tpaduky
GyHKIMY, yMeHWe HaXOJUTh TIPOW3BOJHBbIE 3/IeMEHTApHBIX (YHKIIHIA;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ WCC/efioBaHUs (DYHKLWH,
HaXOAWTh Haubosblllie W HaWMeHblIWe 3HaueHus (DYHKIMM; CTPOUTh
rpadvki MHOTOY/IEHOB C HCIOJb30BaHWEM arrapara MaTeMaTUueCcKOro
aHasM3a; TIPUMEHSITb TPOW3BOAHYIO /Uil HAXOXKJeHWs HaWuIyydlliero
pellieHWss B TIPUK/IQHBIX, B TOM UHC/Ie COI[HATbHO-9KOHOMUUYECKUX U

bu3MUecKrx 3ajjauax; HaXOAMTh MO U 006BEMBI (GUTYpP C MOMOIIBIO




HWHTEerpasia; IIpUBOAWTHL IIpUMEPbI MATeEMAaTHUYECKOro MOZAe/TMPOBAHHA C

MOMOIIbI0 AU depeHLaTbHbIX YPaBHeHUN

YMeHHe onieprpoBaTh MOHATUSAMU: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMSL (PYHKLMW, JWHeWHass (QYHKLMS, KBaJpaTUuHas (QYHKLUS,
palyoHanbHast (YHKLMS, CcTeneHHass (YHKLUs, TPUTOHOMeTpUUecKue
¢GyHKLMM, oOpaTHBIE TPUTOHOMETpUUEeCKHe (YHKLUH, TIOKa3aTejbHas |
jsorapudmMuueckasi (PyHKI[MH; yMeHHWe CTPOUTb TrpadyKu H3yUeHHBIX
GyHKLMA,  BBINOMHATL  npeoOpa3oBaHusi — rpadmkoB  (PyHKIMH,
WCTIO/Ib30BaTh TPa(UKU [y M3ydeHUs IMPOLIeCCOB U 3aBUCUMOCTeH, MpHU
pelleHnH 3a7jau U3 JIPYTUX y4eOHBIX MpeAMEeTOB U 3aJau W3 peasbHOU
JKU3HH; BbIpaKaThb (OpMyJaMM 3aBUCUMOCTA MeXAy BeTMYMHAMU;
WCII0/Ib30BaTh CBOMCTBA U rpadvKu (PyHKUWW [Jis pelleHus ypaBHeHUH,
HepaBeHCTB M 3aZiauy C TapameTpamMH; u300pa)kaTb Ha KOOPJWHATHOMN

MJIOCKOCTH MHOXKECTBA pellleHn ypaBHeHWH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHWC/Ie Ha
TIPOLIEHTHI, /I0/M W YacTH, Ha JBIIKeHHe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJIoTH, 3a/layd U3 00JIaCcTU yIpaB/ieHUsl JIMUHBIMA U CeMeNHbIMU
(¢bvHaHCaMM); COCTaB/ISTh BbIpa)XKeHHUsl, yPaBHeHWUs, HepPaBeHCTBA M UX
CUCTEMBbI TI0 YC/JOBHIO 3aflaud, MCC/e[0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TPABJOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/IeIMPOBaTh
peasibHble CUTyallMM Ha $3blKe MaTeMaTHKH; COCTaB/ISIThb BbIpaKeHUS,
ypaBHEHHs1, HePaBeHCTBA U UX CUCTEMBI 10 YCAOBUIO 3a/jauy, UCC/Ie[J0BaTh
MOCTPOEHHbIE ~ MOJIeI  C  HWCTO/Jb30BaHWEM  ammapaTa  anrebpsl,

HWHTEPIIPEeTUPOBATH HOﬂyquHbIﬁ pe3yabTaT

YMeHue orepupoBaTh MOHATUSAMU: CpefHee apu(mMeTHyecKoe, MeJraHa,
HauboJsibIllee ¥ HaMeHbIIIee 3HAUeHUs], pa3Max, AUCIIEPCHUs, CTaHAApTHOe
OTKJIOHEHWe YMC/IOBOrO0 Habopa; yMeHHe H3B/ieKaTb, WHTEpIIPETUPOBAThH
vHOopMalLvio, TIpeCTaB/IeHHy 0 B TabMiaxX, Ha Adarpammax, rpadukax,
OTPa)Karollyl0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM; NPeJCTaB/IATh
WHPOpPMALIMI0O C TIOMOIIbI0 Tabjaul, W JuUarpaMM; HCC/eloBaTh
CTaTUCTUYECKUe [laHHble, B TOM YHC/e C TpUMeHeHWeM TIpadryecKux
MeTOZIOB U 3/IeKTPOHHBIX CPeJCTB; rpapuuecky UCCIel0BaTb COBMECTHbIE

HabM0IeHnst C TIOMOIIIBIO ZIarpaMM pacCerBaHus ¥ TMHEMHOW perpeccuu

YMmenue onepupoBaTh IOHATHUSMU: CJIydalHBId OIBIT U CJlydalHoe
COObITHE, BEPOSITHOCTh CAy4allHOTO COOBITHS; yMEeHHe BBIYUCTATH

BEPOSITHOCTh C HCIOJIb30BaHUWEM rpaduuyeckKux METOJ0B; TPUMEHSTh




(dbopMyJibl  CNO’KeHUsT W YMHO)KeHUsI BepoSiTHOCTel, (hopMy/y TIOJIHON
BepOsITHOCTH, opmyny bepHysutH, KOMOWHATOpHBIE (aKThl U (OPMYIIbI;
OLIeHMBaTh BEPOSITHOCTH pealibHbIX COOBITHI; yMeHHe OIepupoBaTh
TIOHATUSIMM: ~ CJlydailiHasi BeJIMUMHA, pacripeie/ieHHe  BepOSITHOCTEH,
MaTeMaTHuecKoe O)KH/laHWe, [WCIepCUsi W CTaHAapTHOe OTK/IOHEeHHue
CyyallHOM  Be/MUMHBL, (PYHKIMU  pacripefie/ieHdss W TJIOTHOCTH
pPaBHOMEPHOTI0, TI0Ka3aTeJIbHOTO U HOPMaJIbHOTO pacrpeie/ieHu; yMeHue
WCTI0/Tb30BaTh CBOMCTBA M3YUeHHBIX pacripe/ie/ieHHi /s pellieHus 3a/ay;
3HAKOMCTBO C TIOHSAITHUSIMM: 3aKOH OOJIBIIIMX YMCeN, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TpOsIBJIeHUs 3aKOHa
OO/MBIIMX YKMCen B TPUPOJHBIX M OOIeCTBEHHBIX SIBIEHUSX; YMeHUe
OTepupoBaTh TMOHATUSIMU: COUYeTaHue, TepecTaHOBKa, UMC/IO COYeTaHWUH,
YKC/I0  TIepecTaHoBOK; OwHoM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe ()aKThl U PACCY>KIEHUS [Jis PeIllleHus 3ajiau; OLleHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MOJieNb U

VHTEpIIPeTUPOBaTh MOTy4YeHHbIN pe3y/bTat

YMeHue omnepupoBaTh TOHSTUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA yTJia, JIOCKWUK YroJl, IByrPaHHbIN
yroJi, TPEXTPaHHbIA yIoJ, CKpelLUBarolrecs MpsiMble, MMapaaielbHOCTh U
MeprneHAUKYISIPHOCTb TIPSIMBIX Y TJIOCKOCTEW, YTrOoa MeXKJy TMpsSIMbIMH,
yrojl MexAy TpsSMOM U IIJIOCKOCTBIO, YroJl MeX[Jy I[JIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, pacCTOsIHAe MeXJy TMpsSMbIMHU,
paccTosiHue MeXKJy TIJIOCKOCTSIMM; YMeHHe MCI0JIb30BaTh TPHU pelleHun
33/lay U3yueHHble (PAKTbl U TeOpeMbl IJIAHUMETPHH; yMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKPYJKAlOIIer0 MHPA; CTPOMTh MaTeMaTHUecKue
MO/l C TIOMOLIbI0 TeoOMeTPpUYeCKMX TOHATHM M BeJWYMH, pellaTh

CBsA3dHHbI€ C HUMHU IMPAKTUYECKHE 3a4aUn
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YMeHue OIepupoBaTh TIOHSATHSAMM: IUIOHIAAL (UTYPBI, 00BEM GUTypHI,
MHOTOTPaHHMK, TIPaBU/IbHBIN MHOTOIDAaHHUK, CeYeHHWe MHOTOrDaHHUKa,
Ky0, Tapasienenuriesi, TpU3Ma, NUpaMuja, (GUTypa W TOBEPXHOCTb
BpallleHusl, LUWIUHAD, KOHYC, Iap, cdepa, Mmiomaab cdepsl, II0LLIA/b
TOBEPXHOCTH TIMpPaMU/IbI, TIPU3MbI, KOHyCa, LWIWHApa, 00BEM Ky0a,
MIPSIMOYTO/IbHOTO  Tlapasijiesieniuresia, TMUPAMU/bI, TIPU3MBbI, LIWJIHMH/APA,
KOHYyCa, Ilapa, pa3B&PTKa TOBEPXHOCTH, CeUeHHsi KOHyCa U LWIMHAPA,
rapajuie/ibHble OCH  WIM OCHOBAHHIO, CeueHHWe IIlapa, TJIOCKOCTb,

Kacamouiasicss  cdepbl, IMIMHApPA, KOHYCA; YMEHWe CTDPOMTh CeyeHHe




MHOTOrpaHHMKa, M300pa)kaTb MHOIOIpPaHHUKH, (UTYpbl U TIOBEPXHOCTH
BpallleHHs], UX CeUeHHs], B TOM UMCJie C MOMOLbI0 3JIeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSITb CBOMCTBA TeOMEeTPUUYeCKUX (UTyp, CaMOCTOSITEIbHO
¢bopMynMpoBaTh ornpefesieHus: u3yuaembix (UTyp, BbIBUTaTh TUIIOTE3bI O
CBOMCTBaX W TMpPU3HAKaX TeoMeTpUueckux ¢Guryp, oOOCHOBBIBaTH WU
OrpoBepraTb HX; YyMeHWe TMPOBOJUTh KiacCMUKalui @Uryp 1o
Pa3/IMYHbIM TPHU3HAKaM, BBITIONHATE HEOOXOAUMbIE [IOTIOJTHUTE/TbHbIE

MOCTPOEeHUs
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YMeHWe OrepupoBaTh TOHATHSMU: JBWKEHHE B  TIPOCTPAHCTBE,
Trapasiie/lbHbli TePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
TOBOPOT, MpeoOpa3oBaHWe T10/00uMs, TI0[j00HBIE (UTYpPBI; yMEHHEe
pacro3HaBaTh paBHble W TOZOOHBIE (DUIYpBI, B TOM UKC/Ie B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKHUE OTHOIIIEHHUS TTPH
PEeIIeHUM 3a7lay; HaXO[JUTb T€OMETPUYECKHe BeJWYMHbI ([JIMHA, YTOJI,
TUIOMA/[b, 00BEM) MPU PEIIeHUH 3afilau U3 APYTHX yueOHBIX MpeMeTOB U
U3 peaibHON J>KW3HW; YMEHHWEe BBbIUHC/IATH T€OMETPUUECKHE BEJTUUMHBI
(onvHa, yros, TUIOLIA[b, OOBEM, TJIOIIAZb TIOBEPXHOCTH), HCIOJIb3YS
v3yueHHble (OPMY/bI U METOAbl, B TOM YHCJIE: TIIONMIab TOBEPXHOCTH
TIMPAMU/Ibl, TIPU3MBI, KOHYCA, LWIUHZpPA, MJIOMs Chepbl; 00bEM Ky0a,
NIPSIMOYTOJIBHOTO ~ Tapasule/ienvIie/la, TMPAMU/IbI, TIPU3MBI, LWIMH/PA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOILIeHHe 00bEMOB TIOA0OHBIX (PUTyp
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YMeHue oneprpoBaTh MOHATHUSMU: NPSIMOYTO/IbHAsl CHCTeMa KOOpZMHAT,
BEKTOp, KOODJWHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UHMCJ/IO, pa3/ioKeHue BeKTopa To 0Oaswucy,
CKa/isipHOe TpOM3BeJleHHe, BeKTOpHOe T[IpOM3BeJileHHe, Yrojl MexIy
BEKTOPDaMM; yMeHHe MCIO/b30BaThb BEKTOPDHBIM W KOOPAWHATHBIA METO[,

JUTsI pellieHysi TeOMeTPUUeCKUX 3aZiau U 3a/jau APYruxX yueOHbIX MpeiMeToB
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YMeHHe BbIOMPATh MOAXOASAIINANA MeTO/ /I/Is1 PellleHus 3aiaui; TIOHUMaHKe
3HAUMMOCTH MaTeMaTWKH B W3yUeHWU TIPUPOAHBIX M OOIIeCTBEHHBIX
MpOLIeCCOB U sIBJIEGHUM; yMeHHe paclo3HaBaThb IIPOsSiB/ieHHWEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MPUBOAUTH NMPUMepbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCcKON HayKu




INEPEYEHD 3/JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COJi€pKaHUA

1 Uucna ¥ BbIYUCTIeHUS

1.1 HarypanbHble ¥ 1iesible yucna. IIpu3Haku 1e/IMMOCTU Lie/bIX yuces

19 PaumyionanbHble  uncina. OOBIKHOBEHHbIE U JeCATHUHbIE ApPOOH, TIPOLIEHTHI,
' OecKoHeUHbIe IIepruoAUUYecKre 1poour

13 ApudmeTrueckuii KOpeHb HaTypa/lbHOM cTerneHH. [lelcTBUS C aprdMeTHYeCKUMU
' KOPHSIMU HaTypa/IbHOW CTeIeH!

14 CrerneHs C 1ie/1bIM TT0Ka3aTtesieM. CTereHb C palliOHaIbHBIM Moka3aresieM. CBOMCTBa
' CTerneHu

L5 CHHYC, KOCMHYC W TaHTeHC YHC/IOBOrO0 apryMeHta. ADPKCHHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm uncna. [lecaTuuHble U HaTypasbHble JT0rapu(pMbl

HelicTBUTeNbHbIE uuC/ia. ApudMeTHUYecKhe oOrepauydud C  JelCTBUTe/bHbIMU
1.7 yriciamu. [IpubmKEHHbIE BRIUMC/IEHNS], TIPABU/Ia OKPYT/IeHHs], IPUKKU/KA U OL[eHKa
pe3y/bTaTa BbIUAC/IeHUN

1.8 [TpeoOpa3oBaHe BbIpaXKeHUH

1.9 KomruiekcHble unciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llesibie 1 1pOOHO-paIOHA/IbHBIE YPABHEHUS

2.2 VppaiioHaibHble YpaBHeHUs

2.3 TpuroHomeTpruueckye ypaBHeHUs

24 [TokasarenbHble U jiorapuMruyecKrie ypaBHeHu s

2.5 Llesble v ApOOHO-pal[MOHATBHBIE HEPABEHCTBA

2.6 VppaijoHansHble HepaBeHCTBa

2.7 [TokazaTenbHble U JorapUpMUUeCKrie HepaBeHCTBa

2.8 TpuroHomeTpruecKkre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YpaBHEHUM U HepaBEeHCTB

2.10 YpaBHeHUs1, HepaBeHCTBAa U CUCTeMBI C ITapaMeTpamu

2.11 Martpuija CMCTeMBbI JIMHENHBIX YpaBHeHUU. Onpejesmresib MaTpULibl




DyHKIUM U TPapUKU

OyHkMs, crocobbl 3aganus GyHKuMd. ['padvk dyHKIMH. B3aMHO oOpaTHBIe

- ¢yskuyy. YéTHble 1 HeuéTHble GyHKUMU. [lepuoguueckre QyHKIUN
OO6nacTe orpefie/ieHUsT WM MHOXKECTBO 3HaueHWM QyHKiuM. Hym QyHKimm.
3.9 [TpoMeXXyTKM  3HaKOIMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLUH.
' MakcuMmymbl ¥ MUHUMYMBI (pyHKI[MM. HaubGosblliee v HavMeHbIllee 3HaueHHe
(yHKL[MM Ha IPOMEXKYTKe
33 CreneHHasi (pyHKLHMSI C HaTypaJbHbIM U LieJIbIM TOKa3aTeneM. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTereHU
3.4 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpaduKu
3.5 [TokasarenbHasi u jlorapudmMudeckast GyHKLWH, UX CBOMCTBA U rpaduKu
36 Touku pa3pbiBa. AcuMnToThl rpadukoB (yHkiuid. CBolicTBa  (PYHKIUH,
' HeIpepbIBHBIX Ha OTpe3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS IIOC/Ie0BATeILHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpuUeckas rporpeccuu. @opmysia C/10’KHbBIX MPOLEHTOB
4 Hauasia MaTemaTHuyeCcKoro aHaausa
4.1 ITpousBogHas GyHKLMU. [Ipon3BOHBIE 3/1eMEHTapHBIX (YHKLUI
[IprMeHeHre TIPOM3BOJHOW K UCC/IefOBaHUID (YHKLUMNA Ha MOHOTOHHOCTb M
4.2 9KCTpeMyMbl. HaxoxeHrue HanbOJIbIIIer0 ¥ HauMeHbIero 3HaueHusi GyHKIMKM Ha
OTpe3sKe
4.3 [TepBooOpa3sHast. MaTerpan
5 MHoXeCTBa U JIOTUKa
5.1 MHo>keCTBO, OnepaLu HaJ, MHOKeCcTBaMu. [Juarpammel Diisiepa — Benna
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucaTenbHasg CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpus
7.1 @Urypsl Ha MI0CKOCTU
7.2 [IpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa v IOBEPXHOCTHU BPall|eHUS




7.5

KOOP'I[I/IHEITBI " BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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