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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-HAayYHOW HarpaB/le€HHOCTH W TIpeJIMETOB T'YMaHUTAPHOTO LMKJa.
[Tocko/bKy  JIoTMYeCKOoe  MblllJieHHWe,  (QopMupyeMoe  TpA  U3y4YeHUU
00yUaroIUMHCS TTOHATHHUHBIX OCHOB T'€OMETPHH, TIPU [0Ka3aTe/lbCTBE TEOPEM U
MOCTPOEHUU LIeTIOYKH JIOTUUECKUX YTBEeP)KAEHUM TIPU pellleHUd TeOMeTpUYeCcKux
33/lay, YMeHWe BbIIBUraTb U OINpOBEpraTb TUIIOTE3bl HEMOCPeJCTBEHHO
VICTIO/Ib3YIOTCSI TIDU PELleHUH 3a/iau eCTeCTBeHHO-HAayYHOro LIMK/a, B YaCTHOCTH
(¢r3nUecKux 3azsau.

Llenb ocBoeHusi TporpaMMbl yue6HOT0 Kypca «['eomeTpusi» Ha yriayOIéHHOM
ypOBHE — pa3BUTHe WHUBUAYAJbHBIX CIOCOOHOCTel O00yYaromuxcsi TMpu
M3y4yeHUH TeOMeTpUH, KaK COCTaBJstoIel rpeiMeTHOU obsacTu «MaTemaTuka U
uHpopMaThKa»  depe3  obecrieueHWe  BO3MOXKHOCTM  TpuobOpeTeHusi U
WCIIO/Ib30BaHusI  Oojlee  T/IyOOKMX TeOMETPpUUYECKUX 3HAaHUM U JeHCTBUH,
CeLiUPUUHBIX TeOMeTPUH, U HeOOXOAUMBIX [Jjis YCIelTHOro podecCHoHaTbHOTO
oOpa3oBaHUsl, CBSI3aHHOTO C MCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aZlauaMd Kypca TeOMeTpUM Ha YI/IyO/JIEHHOM YpPOBHE,
PACIIUPSIOMIUMU U YCATUBAIOIIIUMH KYpC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacilvpeHye TNpeACTaBleHUs] O TeOMETPUM Kak YaCThd MUPOBOU KYJbTYPhI U
dhopmMHpOBaHHe 0CO3HAHUS B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MUPOM;

dhopmMuUpOBaHHe TpPEACTaBAeHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O
BOKHEUIIIMX MaTeMaTUUeCKUX MOJesIsiX, TMO3BOJISIOIIUX OMUChIBaTh W M3y4daTh
pa3sHble SIBJIEHUSI OKPY>KatoIllero Mypa, 3HaHve TOHSITUMHOTO arirapaTa 1o pasfeiny
«CrepeomeTpusi» yuebGHOr0 Kypca TeOMeTpHH;

dbopMupoBaHMe ~ yMeHUsI  B/a/leTb ~ OCHOBHBIMU  TIOHSTUSIMU O
TIPOCTPAHCTBEHHbIX (UrypaXx W WX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeOpeM,
dbopMyn1 U yMeHHWe WX NPUMEHSITb, YMEHHUs [J0Ka3biBaTb TeOPEMbl M HaxXO[WUThb
HecTaH/JapTHbIe CIIOCOOBI pellieHus 3a/ay;

(opMUpOBaHHe yMeHHUs paclio3HaBaTh HAa YepTexkax, MOJe/siX U B peaTbHOM
MHpe MHOTOTDAaHHMKM W Teja BpallleHusi, KOHCTPYUPOBaTb TreoMeTpUuecKue
MO/Ie/y;

(dhopmMUpOBaHHe TOHWMaHUSI BO3MOXXHOCTH aKCUOMAaTUUeCKOTro TOCTPOEeHUSs
MaTeMaTU4YeCcKUX Teopuid, (popMUpOBaHWe TOHUMAHUsSI POIM aKCUOMAaTHUKU TIpU
TPOBe/IeHNH PaCCY>KAeHUH;

dbopMUpOBaHre yMeHUsI BafleTb MeTOJaMH J0Ka3aTelbCTB M aJrOPUTMOB
pellieHUs, YMeHUs WX TPUMEHsSITh, TPOBOJUThL [O0Ka3aTe/ibHble PacCy>KJeHUusl B
XOJie pellleHHUs] CTepeOMeTpPUUeCKUX 3a/iau U 3a/lau C MPaKTUYeCKUM COZlepKaHueM,
dbopmMupoBaHre TIpe/CTaBeHUss O HeoOXOAWUMOCTH  JOKa3aTe/lbCTB  TIpH



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).



Pabouasi mporpaMma BOCIATAHUSI IIKOJbl peajM3yeTcsi B TOM UWCIe U uepe3
MCTI0/Ib30BaHKe BOCITUTATeIbHOTO MOTeHIMala YPOKOB MaTeMaTHKU. JTa paboTta

OCYLLECTB/ISIETCS B CIeAYIOLMX (hopMax:

. [Toby>xgeHue obyyaromuxcsi cob/ojaTh Ha YpoKe OOILenpUHSATbIE HOPMBI
TOBe/leHus1, TpaBusia OOIeHNs CO CTapIIMMHU (TielaroruueCKUMU pabOTHUKaMM) U
CBePCTHUKAMU  (0OyYarol[MHUCs), TIPUHIUIIBI ~ YUeOHOW  UCLUATTMHBI |
CaMOOpraHU3aLyu.

[TpuBrneyeHre BHUMaHUs OOydYalOIIMXCS K 1[EHHOCTHOMY  acreKTy
M3yuaeMbIX Ha YPOKax MpeiMeTOB, sIBJIeHWH, COObITHUI Uepes:

—  oOpaijeHve BHMMaHUSI Ha HPaBCTBEHHbIe acCMeKThl HAyUHBIX OTKPBITUH,
KOTOpbIe U3y4YalOTCsl B JaHHbIM MOMEHT Ha YPOKe; Ha MpeJCTaBUTEeed yYeHbIX,
CBSI3aHHBIX C M3y4YaeMbIMU B [JaHHbI MOMEHT TeMaMH, Ha TOT BKJ/aZ, KOTODbIU
OHU BHEUWIM B pasBUTHe Hallel CTpaHbl U MUpA, Ha [JOCTOWHBbIE IOJApakaHUs
IIpUMePbI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

. Wcnosb30BaHue BOCIUTATENIbHBIX BO3MOXXHOCTEHM coZiepKaHusi y4yeOHOTo
npegMeTa /s (OPMHpPOBaHUSI Y OOYyUarol[UXCsl POCCHUUCKUX TPaAULIMOHHBIX
NYXOBHO- HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX LIeHHOCTeM uyepe3 Ti0/00p
COOTBETCTBYIOLMX 3a/jau ZJisl pellieHus], TTPo0/IeMHBIX CUTyaLui AJisg 00CyKaeHUs
B KJj1acce

. Bk/itoueHre B YpPOK MIPOBBIX MPOLIEAYP, KOTOPbIE TOMOTalOT TMOJJeprKaTh
MOTHBALIUIO O0OyYaroMXcsl K TO/IyUeHHI0 3HAHWM, Hala)KUBaHUIO TTO3UTUBHBIX
MEX/IMYHOCTHBIX ~ OTHOLIEHWW B  Kjacce, TIOMOTalOT  yCTaHOBJIEHUIO
nobposkesaTenbHOM aTMoC(hephl BO BpeMsl YPOKa.

. [IpriMeHeHre Ha ypOKe WHTepaKTHBHBLIX (popM pabOThl, CTUMYJIHPYIOLIUX
M03HaBaTe/bHYI0 MOTUBALIMIO 00yUaronxcsl.

. [lpuMeHeHuWe TpyNmoBOM paboTel WM paboOThl B TlapaxX, KOTOpbIe
CroCcOOCTBYIOT pa3BUTHIO HABBIKOB KOMaHAHOM pabOThl M B3aMMOENCTBHIO C
APYTUMU 00yYaroIIMUCS.

° BLI6OP N UCII0J/Ib30BdHME HA4 YpPOKdX METOA0B, METOAUK, TEXHOHOFHﬁ,
OKd3bIBAIOIIIMX BOCIIUTAaTe/IbHOE BOB,E[EI;‘ICTBI/IE Ha J/IMUHOCTb B COOTBETCTBHUHU C
BOCIIMTAaTe/JIbHBIM H/i€a/I0OM, LeJ/Ib0 1 3dla4daMK BOCIITUTaHUSI.



. WuuiyvpoBaHue U TOAJEp)KKa HCCIe[oBaTe/IbCKOU  iesiTeIbHOCTU
IIKOJILHUKOB B ()OpMe BK/IIOUEHUSI B YPOK Ppa3/MYHbIX MCC/Ie[0BaTeTbCKUX
3a/laHAi U 3aflay, YTO JiaeT BO3MOXKHOCTb OOYYaroIIMMCsi TPUOOpecTd HaBbIKU
CAMOCTOSITE/ILHOTO  DellieHUss TeopeThdeckod mpobsieMbl, TeHepUpOBaHUS U
otopMieHrs COOCTBEHHBIX TUTIOTE3, YBAKUTE/ILHOT'O OTHOILIEHUS K UY>KUM H/IesM,
MyO/IMYHOTO BBICTYIIJIEHHS, apryMEeHTUPOBAHUS W OTCTAaWBAHHUS CBOEH TOUKH
3peHwusl.

. YcTaHOBNeHHe ~ YBaKWUTEJIbHBIX,  [JOBEDUTENBbHBIX,  He(OpMabHbIX
OTHOLIEHUM MeX[Yy YUMTeleM M yUeHUKaMH, CO3/jJaHre Ha YPOKax SMOLIMOHAIbHO-
KOM(OPTHOU CpeJbl.



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.



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;



cBOOO/IHO pacrio3HaBaTh OCHOBHbIE BH/IbI MHOTOTPAHHUKOB (TIPU3Ma,
MMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

K/laccu(UIMpoOBaTb ~ MHOTOTPDAaHHUKH,  BbIOMpasi ~ OCHOBaHHUSA IS
KJIaCCU(UKaL1Y;

cBOOOIHO  OMepupoBaTh TOHATHSMH, CBSI3aHHBIMM C  CeueHHeM
MHOTOIPaHHUKOB TIJIOCKOCTBIO;

BBITIO/THATD rapasuiesibHoe, LeHTpa/IbHOe U OpPTOrOHabHOE
TIPOEKTHPOBaHWe (UTYDP Ha TJIOCKOCTh, BBITIONHATE W300pakeHUs: GuUryp
Ha TIJIOCKOCTH;

CTPOUTH CeUYeHUs] MHOTOTDAaHHUKOB Pa3/MYHbIMA MeTOJaMU, BBITIOJIHATh
(BBIHOCHBIE) TIVIOCKHE UePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI, CBePXY, COOKY, CHU3Y;

BBIUMC/IATh ~ TUIOIIQIM  TIOBEPXHOCTeM  MHOrOTpaHHUKOB  (TIpHU3Ma,
nvMpamMu/ia), reoMeTpuuecKrx Tes C mpuMeHeHreM (hopMYJI;

CcBOOOJHO OTepHUpoBaTh MOHSITUSIMHU: CHMMETPHsI B TIPOCTPAHCTBE, I[eHTP,
OCb U TUIOCKOCTb CUMMETPHWH, LIEHTP, OCb U TJIOCKOCTb CUMMETPUU
urypoi;

cBOOO/IHO OIepUpOBaTh TOHATUSMU, COOTBETCTBYIOIIMMM BeKTOpaM U
KOOp/IMHaTaM B MMPOCTPaHCTBE;

BBITIOJ/IHATH/1eICTBUSIHAIBEKTOPAMY;

pelllaTh 33/lauyM Ha [0OKa3aTelbCTBO MaTeMaTUUeCKUX OTHOIIeHUM U
Haxo)KJeHue TeoOMeTPUUYEeCKHWX BeIWUUH, MPUMEHsIS U3BECTHbIe MeTO/bl
TIPU pellieHN MaTeMaTUYeCKUX 3a7iad TTOBBIIIEHHOTO U BbICOKOTO YPOBHS
CJI0XKHOCTH;

TIPUMEHSITh  TIPOCTelIIMe MporpaMMHble CpPeJICTBA U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [P PeLLeHUH CTepeOMeTPUUYECKUX 3a/lay;
W3B/IeKaTh, IIpeo0pa30BbIBaTh W WHTEPIIPETUPOBaTh WH(OpPMAIUI0 O
TIPOCTPAHCTBEHHbIX TeOMeTpUUecKuX @urypax, Ipe/CTaBIeHHYI0 Ha
yepTe)Kax U pUCYyHKaXx;

NIPDUMEHSITh  MOyUYeHHble 3HAaHWSI Ha TMpakTUKe: CpaBHUBaTb W
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 HAaXOXK/jeHWeM IreOMeTPUUEeCKHX BeTMUUH;

MMeTh TIpeJCTaB/ieHHsT 00 OCHOBHBIX 3TallaX pa3BUTHS T'eOMeTPUM Kak
COCTaBHOM YacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC
No HaumeHoBaHMepa3/je/i0B U Kommecrsotacos I/IeKTPOHHEIe
n/n TEeMIIPOrpaMMbI Bcero KoHTpO/IbHBIEPadOTHI MpakTiieckuepador (mapposrie)
Bl oOpa3oBaTe/IbHBIEPECYPChI
1 Brenenue B cTepeomMeTpuro 23 1
9 B3auMmHoe pacriosnoxxeHue 6 1
NIPSIMBIX B [IPOCTPAHCTBe
3 Hapannenb?OCTb TIPSIMBIX U 3
IIJIOCKOCTEN B IIPOCTPAHCTBe
4 HepHEH,E[I/IIEYJ]HpHOCTb MIPSIMBIX U 75
IIJIOCKOCTEN B IIPOCTPAHCTBe
YT71bl ¥ pacCTOAHUSA 16 1
6 MHororpaHHUKHU 7 1
BekTops! B IpoCTpaHCTBe 12
8 [ToBTOpEHME, 0606LueHI:1e u . 5
cucTeMarTu3alys 3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC

Ne
n/n

Temaypoka

KosmmyecTBouyacoB

Bc
ero

KoHTpO/ILHEI
epaboThI

IIpakTHuyecku
epaboThI

Jarausyue
HUSA

OnekTpoHHbIeNU(ppoBLICOOpa3
oBaTe/IbHbIEPECYPChI

OcHOBHbIe TpaBU/Ia 300paKeHUs
Ha PUCYHKe MJIOCKOCTH,
Trapa’suie/IbHbIX MPSIMbIX
(oTpesKoB), cepeiMHBI OTPe3Ka

07.09.2023

[ToHsITHA CTepeOMeTpUH: TOUKa,
rpsiMasi, TJIOCKOCTb,
MpoCTpaHCTBO. OCHOBHBIE
TpaBH/Ia U300paykeHUs Ha
PHUCYHKe TIJIOCKOCTH,
Tapasuie/bHbIX MPSIMbIX
(oTpesKoB), cepeiMHBI OTPe3Ka

07.09.2023

ITonsiTHs: TIepecekaroLyecs
TJIOCKOCTH, MepeceKarolecst
rpsiMasi U IJI0CKOCTB;
TOTYTIPOCTPaHCTBO

07.09.2023

[MoHsATHS: TepeceKaroLrecs
TUIOCKOCTH, TIepeceKaroIecs
npsiMasi ¥ TJIOCKOCTb;
TIOJTYTIPOCTPaHCTBO

14.09.2023

MHororpaHHHKHU, U300paxkeHre
MIPOCTEMIINMX MPOCTPAHCTBEHHBIX

(buryp, HeCy1eCTBYIOIIUX

14.09.2023




00BeKTOB

MHororpaHHUKH, 300paXkeHue
MPOCTEMNIINX MPOCTPaHCTBEHHBIX

Gburyp, HeCyIeCTBYOIMX
00BEKTOB

14.09.2023

AKCHOMBI CTepeOMeTPUU U
TiepBble C/1e[CTBUS U3 HUX

21.09.2023

AKCHOMBI CTepeoMeTpUu U
TiepBble C/Ie/ICTBUS U3 HUX

21.09.2023

AXCHOMBI CTEpEOMETPUM 1
TriepBble C/1e/|CTBUS U3 HUX.
Cnioco6blI 3a/jaHus IPSIMBIX U
TIJIOCKOCTEM B IPOCTPAHCTBeE.
O603HauUEHUATIPSIMBIX U
TJIOCKOCTEeMN

21.09.2023

10

V300pakeHue ceueHUH
MUpaMu/ibl, KyOa U MpU3MBI,
KOTOpBIe MPOXO/SAT uepes3 ux
péodpa.
V306parkeHneriepeceueHUsIIoNyq
€HHBIXII/IOCKOCTEH.
PackpatirBaHHenoCcTpoeHHbIXCeu
eHHMpa3HbIMULIBETAMU

28.09.2023

11

V300pakeHne ceueHUH
MUpaMU/Ibl, KyOa U MPU3MBI,
KOTOpbIE MPOXOJST Yepe3 ux
péopa.
V306pakeHHeriepeceueHUsIIoNyq
@HHBIXIIJIOCKOCTEH.

28.09.2023




PaCKPaU.II/IBaHI/IEHOCTpOEHHBIXCe‘-I
EHHﬁpa3HbIMHHBETaMH

12

V300parkeHHe CeueHuH
MUpaMU/Ibl, KyOa U MPU3MBbI,
KOTOPBbIE MPOXOAST Uepe3 ux
pébpa.
M306parkeHHerepeceueHusIronyy
€HHBIXTIJIOCKOCTeH.
PackpaliBaHHienoCTpOeHHbIXCeu
eHulpa3HbIMHULIBETaMU

28.09.2023

13

V300parkeHHe ceueHu
MUpaMU/Ibl, KyOa U MPU3MBbI,
KOTOPBIE MPOXOZST Uepe3 ux
pébpa.
M300parkeHuerepeceueHusIronyy
€HHBIXTI/IOCKOCTeH.
PackpalBaHienoCTpOeHHbIXCeu
eHHlpa3HbIMHULIBETaMU

05.10.2023

14

MeTop, ciiefioB /iJisi IOCTPOeHUsI
CeueHuH

05.10.2023

15

MeTog, ciefioB /151 TOCTPOEHUS
cevyeHn. CBOMCTBA MepecevyeHni
MPSIMBIX U [IJIOCKOCTeMN

05.10.2023

16

MeToz criefioB /171t TOCTPOEHHUS
cevyeHn. CBOMCTBA MepecevyeHni
MIPSIMBIX U [JIOCKOCTeMN

12.10.2023

17

[TocTpoeHue ceueHuli B
nupamuze, Kybe 1o Tpém TouKam
Ha pébpax. Co3/jaHre BEIHOCHBIX

12.10.2023




qepTE)KEI;’I " 3adlT1Ch IIaroB
MOCTpOEHUA

18

[TocTpoeHue ceueHui B
nupamMuzie, Kybe o TpéM Toukam
Ha pébpax. Co3/jaHre BEIHOCHBIX
yepTeKel 1 3aMuch 111aroB
TOCTPOEeHUsI

12.10.2023

19

[TocTpoeHue ceueHuii B
nupamMuzie, Kybe o TpéM Toukam
Ha pébpax. Co3/iaHie BLIHOCHBIX
yepTekel 1 3aMuch 111aroB
TIOCTPOEeHUs

19.10.2023

20

[TocTpoeHue ceueHui B
nupamMuzie, Kybe mo TpéM Toukam
Ha pébpax. Co3/jaHre BEIHOCHBIX
yepTeXXel U 3alucCh 111aroB
MOCTPOEeHUs

19.10.2023

21

[ToBTOpEHME TIAHUMEeTPHUH:
TeopeMa 0 TIpONOPLIMOHA/IBHBIX
OTpe3Kax.
[Togo6ueTpeyronbHUKOB

19.10.2023

22

[ToBTOpEHME M/IAHUMETPUU:
Teopema Menenas. Pacuets! B
CeYeHUsIX Ha BBIHOCHBIX
yepTeXkax.
VcropusipasBUTUAIIAHUMETPUY U
cTepeoMeTpuu

26.10.2023

23

KonTtponbHast paboTa "AKCHOMBI
crepeoMmerpuu. CeueHus"

26.10.2023




24

B3avMHoe pacriosiokeHue
NIPSIMBIX B [TPOCTPaHCTBe.
CkpenuBaroLyecs npsimMble.
ITpusHaku CcKpenyBaronuxcs
npsiMbIX. [TapanienbHblenpsvble
B [POCTPaHCTBe

26.10.2023

25

Teopema o cylLleCcTBOBaHUM U
eJMHCTBEHHOCTH TPSIMOU
rapasijieTbHOM JIaHHOM TIPSIMOM,
TIPOXO/ISIiliel uepe3 TOUKY
TIPOCTPAHCTBA U He JieXKallleid Ha
JlaHHOM mpsiMoit. JlemMa 0
repeceueHUUNapasieTbHbIXIPSIM
BIXTIJIOCKOCTBIO

09.11.2023

26

[TapanienbHOCTb Tpex MPSIMBIX.
Teopema 0 Tpéx rapasie/bHbIX
npsMbIx. Teopema o
CKPeLMBaOLIUXCATPSAMBIX

09.11.2023

27

[TapanienbHOe NpPOEKTUPOBAHKE.
OcHOBHBIe CBOICTBA

Mapa/iyieJIbHOT'O MPOEKTUPOBAHMUA.

M306pakeHrepa3HbIX(QUTyp B
Tiapasiie/IbHOUITPOeKI[UU

09.11.2023

28

[JenTpanbHas poeKkLus. YToI C
COHarpaB/IeHHbIMU CTOPOHAMM.
YronMmexaynpsamMbeIMu

16.11.2023

29

3aZlauu Ha I0Ka3aTe/bCTBO U
HCCIIeloBaHue, CBSI3aHHbIE C
PACII0/IOXKEHUEM TIPSIMbIX B

16.11.2023




TIPOCTPAHCTBe

30

[ToHsTHA: MTapaieIbHOCTb
MIPSIMOU Y TUIOCKOCTH B
rpocrpaHcTse. [Ipy3Hak
rapa’siie/ibHOCTH TIPSIMOY U
TIJIOCKOCTH.
CaolicTBanapasieTbHOCTUIIPSIMO
1 U IVIOCKOCTH

16.11.2023

31

['eomeTpuueckue 3aaun Ha
BbIUKCJ/IEHUE U I0Ka3aTebCTBO,
CBsI3aHHbIE C [1apa/iie/IbHOCThIO
TIPSIMBIX Y TIJIOCKOCTEN B
TIPOCTPAHCTBe

23.11.2023

32

[TocTpoeHue ceueHus,
MPOXOZSIIEro yepes JaHHYIO
MPSIMYIO Ha yepTexxe U
TrapasieJibHOTO APYrou MpsiMOM.
PacuéTtoTHoleHui

23.11.2023

33

[TapannensHas npoekys,
TIpUMeHeHte Il TIOCTPOeHHUs
ceueHul Kyba u
rapasijesenuresa.
CaoricTBanapasuienenuresa u
TIPU3MBI

23.11.2023

34

[TapasienbHble IIOCKOCTH.
[Ipu3Haku napasiesibHOCTU JBYX
TIJIOCKOCTeHN

30.11.2023

35

TeopeMa o napasiesbHOCTH U
eIMHCTBEHHOCTH IIJIOCKOCTH,

30.11.2023




TIpOXO/isillieid yepe3 TOUKY, He
TIPUHA/IJIEXKAIIYI0 TaHHOU
TUIOCKOCTH U CJIeZICTBUS U3 Heé

36

CaoticTBa napanienbHbIX
TJIOCKOCTeM: 0 Mapasuie/lbHOCTU
TIPSIMBIX TIepeceuyeHus TIpy
repeceueHUN JABYX
napasuie/bHbIX MI0CKOCTelH
TpeThel

30.11.2023

37

CaoticTBa napanienbHbIX
TIJIOCKOCTel: 06 oTpe3kax
Trapasijie/ibHbIX MPSIMBIX,
3aK/IFOUEHHBIX MEXIY
Tiapasijie/ibHbIMU TJIOCKOCTSIMU; O
riepeceyeHUH NpSIMOM C ABYMS
napasijie/IbHbIMU TJIOCKOCTSIMU

07.12.2023

38

[MToBTOpeHue: TeopeMa [Tudaropa
Ha I/IOCKOCTH

07.12.2023

39

[ToBTOpEHMeE:
TPUTOHOMETPUAIIPAMOYT0JIbHOIOT
peyrojibHUKa

07.12.2023

40

CaoiicTBa Kyba u
MPSIMOYTOJTBHOTO
rapasuiesienuriesa

14.12.2023

41

BrruriciieHre [JIMH OTPe3KOB B
KyOe ¥ MpsIMOyT0/TbHOM
riapa’suiesiernure/ie

14.12.2023

42

[TeprieH Ky ASIPHOCTD MPSIMOW U

14.12.2023




ruiockocTy. [Tpu3Hak
TieprieH/IUKYISIPHOCTU TIPSIMOM U
TIJIOCKOCTH

43

[TeprieH MKy ISIPHOCTD NIPSIMOU 1
1710CKOCTH. [Ipru3Hak
NeprieHUKYyISIPHOCTH TIPSIMOY 1
IIJIOCKOCTH

21.12.2023

44

TeopeMa 0 Cy11eCTBOBaHUH U
eJUHCTBEHHOCTH TIPSIMOM,
MPOXOZSIIieN uepe3 TOUKY
MPOCTPAHCTBA U
NepreHAUKYISIPHOM K IJIOCKOCTH

21.12.2023

45

[TnockocTH U nepneHvKyIsipHbIe
VM TIpsiMble B MHOTOTPaHHHKAax

21.12.2023

46

[TnockocTH U neprieH/iMKYIspHbIe
VM TIpsiMble B MHOTOTDAaHHUKaX

28.12.2023

47

[TeprieH UKy Sp ¥ HAKIOHHAsI.
[TocTpoeHue nieprieHAUKYIsIpa U3
TOUKU Ha TIPSIMYO

28.12.2023

48

[MeprieHAUKY/ISP U HAKIOHHAS.
[TocTpoeHue TieprieHIUKYIsIpa K3
TOUKH Ha TIPSIMYO

28.12.2023

49

Teopema o Tpéx
neprieHuKyspax (mpsMas u
obparHast)

11.01.2024

50

Teopema o Tpéx
neprieHAuKy/sipax (rpsimasi U
obparHast)

11.01.2024




51

YronmMex 1y CKpelyBaroMMUACSTT

PAMBIMHA

11.01.2024

52

[Touck neprieHAUKYJISPHBIX
MIPSIMBIX C [TOMOLLBIO
NeprieHUKYJISIPHBIX MJIOCKOCTeN

18.01.2024

53

OpTOoroHabHOENPOeKTUPOBAHHE

18.01.2024

54

[TocTpoeHue ceueHHit Kyo0a,
MIpU3MBI, NIPaBUIBHON MUPaMU/bl
C TIOMOLL[bIO OPTOTOHAbHOU
MPOeKLUU

18.01.2024

55

[TocTpoeHue ceueHuit Kyo0a,
TIpU3MBI, NIPaBUIbHON MUPaMU/bl
C TIOMOLL[bIO OPTOTrOHATbHOU
MPOeKLUU

25.01.2024

56

CumMeTpHs B TIPOCTPAHCTBE
OTHOCHUTEJIbHO MJIOCKOCTH.
[TnockoCcTUCUMMETPUM B
MHOTOTpaHHUKaX

25.01.2024

57

[Tpy3HaK rneprieHAUKYIsIpHOCTH
TIPSIMOM U TIIOCKOCTH KaK
C/ie[iICTBYe CUMMETDPUH

25.01.2024

58

[TpaBU/IbHBIE MHOTOTPAHHHUKM.
PacuéT paccTosiHUI OT TOUKH 10
TIJIOCKOCTH

01.02.2024

59

[IpaBU/IbHBIE MHOTOTPAHHHUKH.
PacuéT paccTosiHUA OT TOUKH 10
MJIOCKOCTH

01.02.2024

60

CriocobbI OMyCTUTD

01.02.2024




TieprieH/IUKY/IsSpbl: CUMMeTpPHUS,
C/IBUT TOUKU TI0 TIapasiie/ibHOU
TIpSIMO#

61

CABur 1o Hernapas/ieabHON
TIPSIMOM, U3MeHeHHe PacCTOSTHUM

08.02.2024

62

KonrposnbHas pabota "B3aumMHoe
pacrosokeHue MpsIMbIX U
TJIOCKOCTEM B IIPOCTpaHCTBe"

08.02.2024

63

[ToBTOpEHME: YyrO/I MEXAYy
NIPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPUS B IIPOU3BOJIBHOM
TpeyrosibHUKe, TeopeMa
KOCHHYCOB

08.02.2024

64

[ToBTOpEHME: YrO/I MEXIY
CKpellMBarIIMMUCS NIPSIMbIMU B
TIPOCTPaHCTBe

15.02.2024

65

['eomeTpuueckre MeTObI
BBIUMC/IEHUS YT/Ia MEXAY
MPSIMBIMM B MHOT'OTPaHHUKAX

15.02.2024

66

[Byrpannbiii yron. CBOMCTBO
JTMHEWHBIX YTJIOB [IBYTPaHHOTO
yria

15.02.2024

67

[TeprieHAUKYISIpHBIE TI/IOCKOCTH.
CBoticTBa B3aUMHO
TIepIIeHJUKY/ISIPHBIX TJIOCKOCTeH

22.02.2024

68

[Tpr3HaK neprieH MKy /IsIpHOCTU
IJIOCKOCTel; TeopeMa O MpsIMOM
riepeceyeHust IBYX MI0CKOCTelH

22.02.2024




TieprieH/IUKYJISIPHbIX TPeThel
TIJIOCKOCTH

69

[TpssmoyTonbHbIN
napasiiesenures; Kyo;
V3MepeHMsi, CBOMCTBa
MIPSIMOYTOJIbHOTO
napasuiesienuresa

22.02.2024

70

Teopema 0 guaroHamm
MPSAMOYTOJIbHOT O
rapasiiesieriiriesia v CjieICTBUe U3
Heé

29.02.2024

71

CrepeomeTpuueckue U
TIPUK/IaJiHbIe 3a/lauM, CBS3aHHbIe
CO B3aMMHBIM PacIoI0KeHHueM
MPSIMBIX U IJIOCKOCTH

29.02.2024

72

[ToBTOpEHMe: CKpeIBaroIIecs
TMIpsIMbIe, TlapasijiebHble
TJIOCKOCTU B CTaH/JapTHBIX
MHOTOTPaHHHUKAX

29.02.2024

73

[Tapa napasnenbHbIX MI0CKOCTEH
Ha CKpeIIMBaroLUXCS MPSAMBIX,
pacCcTosiHUe MeXAy
CKpeLMBaIOLLMUCS NIPSIMBIMU B
MPOCTBIX CUTYaLUSIX

07.03.2024

74

PaccTosiHHe OT TOUKH 10
IJIOCKOCTH, PaCCTOSTHHE OT
MPSIMOM Z10 TIJIOCKOCTH

07.03.2024

75

BbruricieHre pacCTOsSIHUN MeXy

07.03.2024




CKPeLUBAIOILIMUCS TPSIMBIMU C
TIOMOILL[bIO TIepIeH/IUKY/ISIPHOU
TIJIOCKOCTH

76

TpéxrpaHHbIl yros, HepaBeHCTBa
JJIs1 TPeXTPAHHBIX YTJIOB.
Teopema ITugaropa, Teopemsl
KOCUHYCOB U CHHYCOB [|IsI
TPEXTPaHHOrO yrJia

14.03.2024

77

OneMeHTHI CchepruecKot
reoMeTpUU: reofie3uuecKue
JIMHUY Ha 3emiie

14.03.2024

78

KoHTtposnbHast pabora "YTbl U
paccrosHus"

14.03.2024

79

CucreMatu3auys 3HaHUH
"MHoOrorpaHHuK U ero
3/1eMeHThI"

21.03.2024

80

[Tupamupa. Buasl nupamuf,.
ITpaBunibHas nupamMuza

21.03.2024

81

[Tpusma. [Ipsgmas v HaK/TIOHHAs
nipusMsl. [IpaBunbHasipusMa

21.03.2024

82

[Tpsimoli napasienenunes,
MIPSIMOYT O/TbHBIN
napasuiesnenures, Ky6

04.04.2024

83

BhINyK/IbIeMHOTOTPaHHUKU.
Teopemadiinepa

04.04.2024

84

BrInyk/ible MHOIOIpaHHUKH.
Teopema Ouinepa. [IpaBunbHbIE 1
T10JTyTIPaBU/IbHbIE

04.04.2024




MHOI'OIrpaHHUKH

85 Kﬁﬂ Zﬁ;ﬁiﬁiﬁom 1 11.04.2024

36 IToHsiTHE BeKTOpa Ha IJIOCKOCTU U 1 11.04.2024
B [IPOCTPAHCTBE

87 CyMMaBeKTOpOB 1 11.04.2024

88 Pa3HOCTBBEKTOPOB 1 18.04.2024

89 [TpaBunonapasnienenuvresa 1 18.04.2024

90 YMHOXeH1eBeKTOpaHaurc/Io 1 18.04.2024
Pa3no)xeHre BeKTOpa 1o Oa3ucy

91 TPEX BEKTOPOB, He JIeXKAIlUX B 1 25.04.2024
O/THOM TJIOCKOCTH

92 CkansipHOerpou3Be/ieHre 1 25.04.2024

93 Berunciienue yria Mexnay 1 75.04.2024
BEKTOPaMHU B NIPOCTPAHCTBE

94 [Tpocreiiiivie3asaun C BeKTOpaMu 1 02.05.2024

95 [Tpocrenmmresasaum C BEKTOPaMu 1 02.05.2024

96 [TpocrTeiiive3aziaun C BEKTOpaMu 1 02.05.2024

97 [Tpocreiimresasauu C BEKTOpaMH 1 16.05.2024

08 Obobiyerre i y 1 16.05.2024
cUCTeMaTHu3alUsi3HaHUM

99 Obobujerine . 1 16.05.2024
CcUCTeMaTHh3alUsI3HaHUM

100 VToropasskoHTpoJIbHaspaboTa 1 23.05.2024

101 VToropasikoHTpoJibHasipaboTa 1 23.05.2024

102 O6o061eHne 1 1 23.05.2024




CI/ICTEMEITI/BEILII/IFBHEIHI/II‘/JI

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

10




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

Matemaruka: anrebpa ¥ Hayajla MaTeMaTHYeCKOTO aHa/iM3a, FTeOMeTpHSI.
1I'eomeTpusi 10-11 kmaccel. Yray6neHHbIl ypoBeHb AtaHacsiH JI.C., ByTy30B
B.®., Kagomriies C.b. u gpyrue. AKiiMoHepHoe 0011jecTBO «/34aTenbCTBO

«IIpocsereHue»

METOINYECKHWUE MATEPUAJIbI JI1 YUUTEJIA

[Toypounsie pa3paboTku o reomerpuu B 10 kiacce. H.H. KpymuHa u zp.

U POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChBI CETU

MHTEPHET

NurepHeT- canthl «Pewy EI'D», POII, Yuu.py









