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INIOACHUTEJ/IbBHASA 3AITMCKA

Pabouas mporpamMma yue6Horo kypca «I'eomeTpusi» 6a30BOr0 YpOBHSI [jisi 00yUarOIIUXCst
10 —11 knaccoB pa3paboraHa Ha ocHoBe dejiepa/bHOTO TOCYJaPCTBEHHOTO 00pa30BaTe/bHOTO
CTaHzapTa CpeAHero oOiiero obpa3oBaHMs, C YYETOM COBDPEMEHHBIX MHUPOBBIX TpeOOBaHWIA,
TIPE/IBSB/ISIEMBIX K MaTeMaTHUeCKOMy 00pa30BaHUWIO, W TPAJULIMH POCCHICKOr0 00pa30BaHUS.
Peanu3anyisi  mporpaMMbl  00ecrieudMBaeT — OBJIAJIEHWE  K/IIOUEBBIMU — KOMITETEHIIUSAMH,
COCTaBJISIFOIMMH OCHOBY /IJI1 CaMOPA3BMTHSI W HEMPEpPBIBHOIO 00pa30BaHMsl, II€JIOCTHOCTh
00IIIeKy/IbTYPHOT0, IMYHOCTHOTO Y TI03HABATe/ILHOT'O PAa3BUTHS JIMYHOCTHA 00yUarOIIUXCS.

OE/IN N3YUYEHUA YYEBHOI'O KYPCA

BakHOCTb yueOHOro Kypca reoOMeTpHM Ha YpOBHe cpefHero obirero obpa3oBaHus
obycsioB/ieHa TPAaKTUUeCKOW 3HAYMMOCTbIO MeTamnpeIMETHBIX U IPeJMEeTHBIX pe3y/bTaToB
oOyueHMs] TeOMeTPUM B HarlpaB/eHUM JTUYHOCTHOTO pa3BUTHS oOyuaromuxcsi, (-opMUpOBaHMUs
(YHKIMOHAIbHOM MaTeMaTH4yeCcKOW TPAMOTHOCTH, HM3y4YeHUsl JPYruX Y4eOHbIX [JUCLIMIUIMH.
PasBuTre y o0Oyuaromuxcsi TPaBWIBHBIX TPeJCTaB/IeHUHA O CYLU[HOCTH U TIPOUCXOXKAEHUH
reoMeTpUUeCKnX abCTpakiyii, COOTHOIIEHNUH PealbHOTO U W/IealbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTU4eCKOW HayKOH sIBJIEHHH U TPOIIeCCOB peasibHOrO MUPa, MeCcTe reOMeTpPUH B CHUCTEMe
HayK ¥ POJIM MaTeMaTHUeCcKoro MOZEIMPOBaHWs B HAyYHOM T[I03HAHUM W B TPAKTHUKE
crocobCcTByeT (OPMHUPOBAHUIO HAyYHOTO MHPOBO33DEHUSI YYallMXCs, a TakKKe KauecTB
MBIILIJIEHUs], HeOOXOAUMBIX [/ a[janTallid B COBpeMeHHOM 00I11iecTBe.

leomeTpusi sBsieTcs OAHMM M3 0a3oBbIX TIpeMETOB Ha YpPOBHE CpejHero oOIiero
obpa3oBaHus, Tak Kak oOecrieurBaeT BO3MOXKHOCTb M3Y4YeHHs KaK JMCLIUI/IMH eCTeCTBeHHO-
Hay4YHOU HarpaB/IeHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllivieHWe, (OPMHUpyeMOe TPH HM3y4YeHHUH OOYYarOIIMMUCS TTOHATHIUHBIX
OCHOB TeOMETPUM M TIOCTPOEHUM LETIOUKW JIOTHUECKUX YTBEP)KAEHUM B XOJe pelleHus
reOMeTpUYeCKUX 3a7la4y, yMeHWe BBIBUraTb W OMNPOBEPraTb TUIIOTE3bl HEIOCpeCTBEHHO
WCIIO/Ib3YIOTCST TIPU PEIIeHWM 3aJjau eCTeCTBeHHO-HAayuHOTo IMK/a, B UYaCTHOCTH W3 Kypca
bU3UKU.

YMeHHe OpUEHTHpPOBaThCS B TPOCTPAHCTBE WrpaeT CYIIeCTBEHHYIO pO/Tb BO BCeX
obnacTsx geATesNbHOCTH uesioBeKa. OpHeHTalL[usi yesloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HeoOXOoZMoe yC/IOBHE €er0 COLMAJBHOTO ObITHS, (OpMa OTpa)keHWsI OKPY’KaroIero MHpa,
yC/OBHE YCIHELIHOTO TI03HaHWSI W aKTHUBHOTO TIpeoOpa3oBaHMs  /1eMCTBUTETbHOCTH.
OrnepupoBaHye TPOCTPAaHCTBEHHBIMU 00Opa3amMu 00beZIHSIeT pa3Hble BUbI YUeOHOU U TPYZOBOM
JIeTeIbHOCTH, SIBJIIETCS OJHUM W3 MPO(GeCCHOHATLHO Ba)KHBIX KayeCTB, MO3TOMY akTyasbHa
3azaya (hOpMUPOBaHUSI Y 0OYUAIOIIUXCs TIPOCTPAHCTBEHHOTO MBIIIEHHS] KaK Pa3HOBU/IHOCTH
00pasHOro MBbIILIZIEHUsI — CYIeCTBEHHOIO KOMIIOHEHTa B TIIOJTOTOBKE K IPaKTHUecKoi
JieTeIbHOCTH TI0 MHOTMM HarlpaB/IeHUsIM.

Llesib OCBOEHMsI TPOrpaMMbl yueOHOTo Kypca «['eoMmeTpusi» Ha 6a30BOM ypOBHE 00yUeHHst
— o0ujeobpa3oBaTesibHOe W OOIIEKY/BTYpPHOE pa3BUTHE OOydJaroluxcsi uepe3 obecrieueHue
BO3MO>KHOCTH TIPUOOpETEeHHs] M WCII0/Ib30BAHUSI CUCTEMATUUYeCKUX TeOMEeTPUUYeCKUX 3HaHWW U
JeCTBUH, CITelM(PUUHBIX TeOMETPUU, BO3MOXKHOCTH YCITEIITHOTO TIPO/I0/DKeHNsT 00pa30BaHUsI 10
CIeLaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaHBIM UCTIOIb30BaHUEM IeOMeTpHUH.

[MporpamMma 1Mo reoMeTpMu Ha 0a30BOM YPOBHe IpeJHa3HaueHa /it OOYyYaroLMXCst
CpefiHell IIKO/bI, He MCIIBITHIBABIIMX 3HAYUTE/NbHBIX 3aTPy/HEHHII Ha ypOBHE OCHOBHOI'O



obujero obpasoBanus. Takum obpa3om, oOydaroiecss Ha 6a30BOM YPOBHe JOJDKHBI OCBOUTH
o01ie MaTeMaTHYeCKHe YMeHUsl, CBSI3aHHbIe CO CTeLU(UKON reoMeTpur M HeoOXOUMbIe AJist
)KW3HU B COBPeMeHHOM 0011jecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHUI0
Gosee TIyOOKO, eCv B AajbHEHIIEM BO3HUKHET HeOOXOMMOCTh B reOMeTPUUYEeCKHUX 3HAHUSIX B
rpodeCcCMOHA/ILHOM esiTeTbHOCTH.

[ocTrkeHue 11e/11 OCBOEHUSI IPOrpaMMbl 00ecrieurBaeTcsi pellieHueM COOTBETCTBYIOIINX
3agau. [IpropuTeTHBIMU 3aZlauaM¥ OCBOeHHs Kypca «I'eomeTpum» Ha 6a30BoM ypoBHe B 10—11
KJIaCcCax SIBJISTIOTCS:

* (opmupoBaHUe T[Ipe/CTaB/leHUs] O TeOMeTPUU KaK YaCTU MHUPOBOW KYJIbTYPbl U

OCO3HaHUe eé B3aUMOCBSI3U C OKPY’KalOIUM MUPOM;

* (QopmupoBaHue TIpeJCTaB/eHUss O MHOTOrpaHHMKAax UM Telax BpalljeHUs Kak o
BKHEMILIMX MaTeMaTH4YeCKUX MOJesX, M03BO/ISIOLIUX OMKChIBaTh U U3y4yaTh pa3Hble
sIBJIeHUs1 OKPY>KarolLlero MUpa;

* (opmupoBaHUe yMeHHsl DacIlio3HaBaTb Ha 4epTe)kaxX, MOJe/sX U B peajbHOM Mupe
MHOI'OTPaHHMKU U TeJjla BpalljeHus;

® OB/3JieHHMe MeTOJaMM pelleHus 3aJaud Ha TIOCTPOeHWs Ha H300paXkeHHUsX
NIPOCTPAHCTBEHHBIX (PUTYD;

* (opmupoBaHUe yMeHHUsl OlepUpOBaTh OCHOBHBIMU MOHSITUSIMU O MHOTOrpaHHMKaxX U
Teslax BpalleHUs] U UX OCHOBHBIMU CBOMCTBAaMU;

® OB/IaJileHMe aArOpUTMaMH pelleHUs] OCHOBHBIX THMIIOB 3a/ay; (pOpMHpOBaHHE yMEHUs
IPOBOJWTL  HeCJIOXKHble  JlOKas3aTeslbHble  pacCyXJeHWs B  XOJe  pelleHus
CTepeOMeTpUYeCKUX 3a/ad U 3a7a4 C IIPaKTUUeCKUM COZleprKaHueM;

® Dpa3BUTHME WHTE/UVIEKTyalbHBIX U TBOPUECKMX CIOCOOHOCTell  00yuaroumxcs,
N03HaBaTe/IbHOM aKTUBHOCTH, UCCJIeI0BATe/IbCKUX YMEHUM, KDUTUYHOCTH MBILLJIEHUS;

* (opmupoBaHue (GYHKLMOHAIbHON TI'PaMOTHOCTH, pe/IeBaHTHOM TeOMeTpUU: yMeHHe
pacrno3HaBaTh MPOSIBIEHUs] TeOMeTpPUYeCKHX TIOHSITHH, 00BeKTOB M 3aKOHOMEPHOCTel B
peanbHBIX JKM3HEHHBIX CUTyalUsiX W TPHU W3yueHWH JIPYTUX yueOHBIX IpeMeTOB,
MPOsIBJIEHUS] 3aBUCHUMOCTEM M 3aKOHOMEpPHOCTel, (OpMy/IMpoBaTb UX Ha S3bIKe
reoMeTpUd M CO3JaBaTb TeOMeTpUUeCKWe MOJeNd, TPUMEHSITb OCBOEHHbIN
reoMeTpuuecKuil amnmapaT [ pelleHusl [PaKTUKO-OPHMEeHTHMPOBaHHBIX 3afiau,
VIHTepIIPeTUPOBATh U OL|eHUBATh [10JTyYeHHbIe pe3yJbTaThl.

OTnnunTenbHONW 0COOEHHOCTBIO TIPOrPaMMBI SIBJISIETCS] BKJIFOUeHHe B KYPC CTepPeOMeTpHH

B Hayaje ero WM3yuyeHWsl 3a7ay, pellaeMblX Ha ypPOBHE WHTYUTHMBHOIO II03HaHUA, U
orpeZie/IéHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ, HUMH, UTO CIIOCOOCTBYIOT pa3BUTHIO
JIOTUYEeCKOTO0 ¥ TIPOCTPaHCTBEHHOI'O MBIIUIEHUS, CTUMYJMPYeT IpOTeKaHue HWHTYUTUBHBIX
MIpPOL[eCCOB, MOTUBUPYET K JlaibHelllleMy U3yUeHHUI0 NIpeMeTa.

[MpeamnoureHue OTAAETCS HAr/sJHO-KOHCTPYKTUBHOMY MeTOly OOyueHUs, TO eCTh
TeopeTUYeCKHe 3HaHUSl MMeT B CBOEM OCHOBe YyBCTBEHHOCTb IIpeJMeTHO-TPaKTU4YeCKOH
[leaTe/lbHOCTU. Pa3BUTHe TNPOCTPAHCTBEHHBIX Tpe/CTaBAeHHMN Y yyaluxcsi B  Kypce
CTepeoMeTPHUH MPOBOJUTCS 3a CUET pellleHus 33/la4 Ha CO3/aHKe MPOCTPAaHCTBEHHBIX 00pa3oB 1
3a7lay Ha OIepUpOBaHWe TIPOCTpaHCTBeHHbIMU oOpa3zamu. Co3zaHue obpa3a TPOBOAUTCS C
OTIOPO¥i Ha HArJISIAHOCTh, @ ONleprpoBaHre 00pa30M — B YC/IOBUSIX OTBI€UYEHUs OT Har/siqHOCTH,
MBICJIEHHOT'O U3MEHEeHHUs ero UCXOZAHOI0 COLepyKaHUs.

OcHOBHBIE cofepkaTesbHble JIMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpaHHuKu», «IIpsiMble ¥ TJIOCKOCTH B NPOCTPaHCTBe», «Tesya BpaijeHus», «BeKTopsl U
KOOp/JMHATHI B IPOCTPaHCTBe». PopMHpOBaHUe JIOTMUeCKUX YMEHUN pacrpe/iesisieTcsl He TOMbKO



10 COfiep)KaTe/bHbIM JIMHUSIM, HO W [0 rofiaM oOyueHHs Ha YPOBHE CpegHero oOIrero
obpa3oBaHws.

Copepkanue 00pa30BaHuUs, COOTBETCTBYIOLEE€ TIPEJIMETHbIM pe3y/JbTaTaM OCBOEHHUSI
paboueii MporpaMmbl, pacripe/ie/IEHHBIM 10 roZiaM 00yueHH s, CTPYKTYPUPOBAHO TaKUM 06pa3om,
yrobbl  OBJIaJieHHe TeOMEeTPUYECKUMHM IOHATHSAMH W HaBbIKAMHU  OCYILeCTBJISIIOCH
TI0C/Ie/[OBAaTeIbHO U TIOCTYIATe/IbHO, C COOJIFO/IeHWEeM TIPUHLIAIA TPeeMCTBEHHOCTH, UTOObI
HOBBIE 3HAHUS BKJ/TFOUA/TUCh B OOIIYI0 CUCTEMY T€OMETPUUECKUX TTPeICTAB/IeH I 00yUaroIuxcs,
pacimpsis ¥ yriy06ssis e€, obpa3ys pOYHbIe MHO>KECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpuu oTBOAUTCS 2 yaca B Hezemto B 10 kacce v 1 yac B Hefiento B 11
KJlacce, BCero 3a JiBa rozia ooyuenus - 102 yueOHBIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMbIe U NMJIOCKOCTH B NPOCTPaHCTBe

OcHOBHbIe MOHATHSL CTepeoMeTpuM. Touka, NpsiMasi, JIOCKOCTb, IPOCTpaHCTBO. IloHsATHe
06 akcMOMaTHYeCKOM TIOCTPOEHUY CTePeOMEeTPUM: aKCMOMbI CTEPEOMETPUHN U CIIeICTBUS U3 HUX.

B3anMHoe pacriosnioykeHue MpsIMbIX B MPOCTPAHCTBE: TepeceKarolyecs, rnapauienbHble U
CKpelMBawoLuecss TnpsiMble. [lapa/ienbHOCTb MPSIMBIX M IIJIOCKOCTEH B TPOCTPaHCTBE:
rapasuie/ibHble TpsIMble B TNPOCTPaHCTBe; Iapa/lIeJIbHOCTh TPEX TMPSIMBIX; Iapasiie/lbHOCTb
NpSIMOM M IUIOCKOCTH. YIVIbI C COHamNpaB/eHHbIMA CTOPOHAMM; YO/ MeXJy IMpsIMBIMUA B
npoctpaHcTBe.  Ilapa/uiebHOCTH  TIJIOCKOCTEM:  MapajiesibHble  MJIOCKOCTH;  CBOMCTBA
rapa’siie/ibHbIX TUI0CKOCTel. [IpocTeiiirie MpoCcTpaHCTBEHHbIE (PUTYPhI Ha MJIOCKOCTH: TeTpas/ip,
Ky0, rapasnesnenume/j; IOCTpOeHHe CeUeHUH.

[TeprieHAVKY/ISAPHOCTh MPSIMOM M IIJIOCKOCTH:  IepIeH/AUKY/spHble TIpsMble B
NIPOCTPAHCTBe, TIpsMble MapassefbHble W IepreH/AVKYy/IspHble K IJIOCKOCTH, MpU3HaK
MeprneHJuKy/ASIPHOCTA TIPSIMOM U TIJIOCKOCTH, TeopeMa O TMpsSMOM TMepHeHAUKYISIpPHON
IIJIOCKOCTH. YT/bl B MPOCTPAHCTBE: YroJl MeXAY INpSIMOW U IJIOCKOCTBIO; JIBYI'PaHHBIM YroJ,
JIMHEUHBIN yro/n ABYTrpaHHOro yria. [lepneHAVKY/sp ¥ HaK/JIOHHbIE: pacCTOSIHHE OT TOYKHU [0
IJIOCKOCTH, pPAacCTOSIHUE OT MpsSIMOM [0 TIJIOCKOCTH, MPOEKUUs (UIypbl Ha IUIOCKOCTb.
[TeprieHMKyISIPHOCTDb TJIOCKOCTEN: MPYU3HAK MepHeHUKYISIPHOCTH IBYX IIockocTell. Teopema
0 TPEX mepreHAuKyaspax.

MHoOrorpaHHuKu

[ToHATME MHOrOrpaHHMKa, OCHOBHbIe 3jleMeHTbl MHOIOTPaHHHKA, BBINYK/ble U
HeBbINyK/Ible MHOTOTPaHHMKY; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHasi npusma; rpaHu
Y OCHOBAHWUsI MTPU3MBI; TIPSIMasi M HaKJIOHHAsI TTPYU3MbI; OOKOBast U TIOJTHAsi TTIOBEPXHOCTD TPH3MBI.
[Tapannenenunes, NpsAMOYTOJIbHBIM Tapasesenunes U ero csorcrsa. [Inpamuza: n-yrosbHas
nupamMK/la, TPaHW W OCHOBaHME THMpaMH/bl; OOKOBasi W TIOMHAas TMOBEPXHOCTb IMUPaMU/IbI;
NpaBWIbHasE M ycCeuéHHasi MNuUpamMuAa. OJeMeHTbl Mpu3Mbl M MNUpamujbl. [IpaBuibHBIE
MHOTOIPaHHMKU: MOHATHE NPaBUIBHOIO MHOIOIpaHHMKA; MpaBW/IbHAs MpU3Ma M MpaBUIbHAs
NMpaMy/ia; MpaBU/IbHAsS TPEYro/bHasi MMpaMKi/ia 1 MpaBU/IbHBINA TeTpaszp; Ky0. [IpesacraBienve
O MpaBWIbHBIX MHOIOIPaHHMKax: OKTas’/p, MAofeKasAp U ukocaszap. CeveHus: Npusmsl U
MpaMH/ibI.

CruMMeTpUsT B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTE/bHO TOYKH, IPSIMOW, IJIOCKOCTH.
OrneMeHThbl CHMMeTPUM B NMpamMH/iax, fapasiesenuresax, NpaBUIbHbIX MHOIOIPaHHYKAX.

BeIuric/ieHre 371eMeHTOB MHOTOTPAaHHHMKOB: péOpa, AuaroHamu, yribl. [1nomanb 60KOBOM
MOBEPXHOCTM M TOJHOM TMOBEPXHOCTH TMpPSIMOM MpPU3MBbI, IJIOLa/lb OCHOBaHWM, TeopeMa O
OOKOBOM TIOBEPXHOCTH TMPSIMOM TIpPU3MbI. [1/10mIa s OOKOBOM TIOBEPXHOCTH W TOBEPXHOCTH
NpaBW/IbHOM MUpamMU/bl, TeOpeMa O TUIOLIaAM yceuéHHOM mupamuzbl. IloHsiTe 06 o6BbéEMe.
OO6BEM MMpaMuU/Ibl, IPU3MBI.

[TogoOHele Tenma B mpocTpaHcTBe. COOTHOLIEHHSI MEXIY TUIOIMA/IIMH TTOBEPXHOCTEH,
00bEMaMU MO/I0OHBIX TeJ.



11 K/TIACC

Tesa BpaleHust

LlwmMHapuYecKasi TOBEPXHOCTb, 00pa3yloliye IWIMHAPUUYECKOH TIOBEPXHOCTH, OCh
LWIMH/APUUeCKOU noBepxHOCTH. LIumHp: ocHOBaHuUs ¥ GOKOBasi MOBEPXHOCTb, 0Opa3yroljas U
0Cb; TI/IOI[a/Ib OOKOBOM U MOTHOM TTIOBEPXHOCTH.

KoHnyeckasi moBepxXHOCTb, 00Opasyroijye KOHWYEeCKOM TOBEPXHOCTH, OCh U BepIlMHA
KOHWYecKoi moBepxHOCcTH. KoHycC: ocHOBaHWe M BepiuinHa, oOpasyromjasi ¥ OCb; I/IOIA/b
OOKOBOW U TIOJIHOW TIOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 0Opasyroiiye W BbICOTa; OCHOBaHUS U
OoKOBasi IOBEPXHOCTb.

Cdepa u map: LeHTp, pajuyC, JuaMeTp; IUIOLIaAb TOBepXHOCTU cdepbl. B3anMHoe
pacronoxxeHue cepbl ¥ JIOCKOCTH; KacaTebHasi IJIOCKOCTh K cdepe; MIowazb cepsl.

V306paskeHue Tesl BpallleHUsl Ha IJIOCKOCTU. Pa3BépTKa IU/IMH/Pa U KOHYCa.

Kom6uHaimy Ten BpallleHUss U MHOIOIPaHHUKOB. MHOrOrpaHHUK, OIMCAHHBIA OKOJIO
cepsl; cdepa, BMcaHHasi B MHOIOIPaHHUK, WU TeJIO Bpall{eHUs.

[Tousitue 06 o06béme. OcHOBHble CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BéMe
NPSIMOYTO/IBHOTO Tapasiyiesienuresa U cieAcTBus u3 Heé. OOBEM LwMHAPA, KoHyca. O0bém
11apa 1 miouazib chepsl.

[TogoOHble Tema B mpocTpaHcTBe. COOTHOLIEHUS! MEXIY TUIOIMA/IIMU TTOBEDPXHOCTEH,
00BEMamMM MOAOOHBIX TeJl.

Ceuenuss uWaMHzApa (TapajaieslbHO W MEpHeHAUKYJISPHO OCH), CeyeHMs KOHyca
(mapasuieslbHOE OCHOBaHUIO U NIPOXO/slliee yepe3 BepllIrHY), CeueHH s 11apa.

BeKkToOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IJIOCKOCTH U B IpocTpaHcTBe. Cri0)KeHue U BbIUMTaHHe BeKTOPOB. Y MHOXKEeHUe
BEeKTOpa Ha uuc/i0. Pa3noxeHue BeKTOpa IO TPEM HEKOMIUIaHapHbIM BeKTopaMm. IIpaBusio
napasuienienunesia. Penenne 3azay, CBSI3aHHBIX C IPUMeHeHWeM NpaBWUl elCTBUM C BEKTOPaMH.
[TpsmoyronbHas cuctemMa KoopzauvHaT B mpoctpaHcTBe. KoopauHatel Bektopa. [Ipocreimme
3a/jlauyl B KOOpJWHAaTax. Yroa Mexay BekTopamu. CKkansipHOe TMpou3BefleHHe BEeKTOPOB.
Bbruniciienne yriioB Mexay NpSMbIMU U IJIOCKOCTSIMH. KOOpAWHATHO-BEKTODHBIA METO[, TpU
pellleHNY reOMeTpUUYecKuX 3aziau.



IVIAHUPYEMBIE PE3YJ/IbTATBI
JINHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/nbTaTbl OCBOEHWS TIpOrpaMMbl yueOHOro TipegMmeTa «MaTemMaTUKa»
XapaKTepU3yHOTC:

I'paxpaHckoe BoCcCIMTaHUE:

Cc(OPMHUPOBAHHOCTLIO TPAXKJAHCKOW TIO3WLMK  O0yuarolierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YjieHa POCCHMCKOro OO0IIecTBa, TpeZiCTaB/ieHneM O MaTeMaTHUeCKHUX OCHOBaX
(YHKLIMOHUPOBaHUsSI PA3/IMUHBIX CTPYKTYp, SIBJIEHWH, TMPOLIeAYP TPakZaHCKOro 00IecTsa
(BbIOOpBI, OMPOCHI W TP.), YMEHWEM B3aUMO/EMCTBOBaTh C COLMATBHBIMA MHCTUTYTaMU B
COOTBETCTBUHM C UX (PYHKLIMSIMU U Ha3HaYEHUEM.

IlaTpuoTHUecKoe BOCIMTAHHE:

c(hOpMHPOBAHHOCTBIO POCCUUCKON T'PaXKJaHCKOW HWJeHTUYHOCTU, YBaXKEHUS K TPOIILIOMY
Y HacTOsI]eMy pPOCCHMNCKOM MaTeMaTWKW, LIeHHOCTHbIM OTHOLLIEHWEM K JOCTH)KeHUSIM
POCCUMCKMX MaTeMaTUKOB M POCCHUMCKOW MaTeMaTUYeCKOW IIKOJbl, K MCIO0J/Ib30BAHUI0 3THUX
JOCTV)KeHUM B [PYyTUX HayKaX, TEXHOJIOTHSX, Cepax SKOHOMUKH.

JlyX0BHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHWEM [YXOBHBIX IIeHHOCTeH pPOCCUMCKOro Hapoja; C(hOpMUPOBAHHOCTBIO
HPAaBCTBEHHOI'O0 CO3HAHMS], 3TUYECKOrO MOBe/IeHHs], CBSI3aHHOI'O C MPAKTUYeCKUM MPUMeHeHUeM
JOCTY)KEHUM HAayKU U [1esiTeIbHOCTbI0 YUEHOr0; OCO3HaHMEM JIMUHOTO BKJIaZJa B MOCTPOEHUe
yCTOWUYMBOTO OyyIiiero.

JcTeTHuYecKoe BOCIIUTaHHe:

3CTeTUYeCKMM  OTHOIIeHWeM K MHpPY, BK/IWUas 3CTeTHUKY MaTeMaThUuecKHUx
3aKOHOMEPHOCTel, OOBEKTOB, 3ajlayu, peIIeHUH, pacCYy>KJeHW; BOCTPUUMUYHMBOCTBIO K
MaTeMaTUYeCKUM acrekTaM pas3/IMyHbIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIUTaHHE:

Cc()OpMUPOBAHHOCTBIO yMeHHs TPUMEHSTb MaTeMaTUueCcKde 3HaHWS B HWHTepecax
310poBOoro U 6Oe3oracHoro obpasa >KU3HU, OTBETCTBEHHOTO OTHOILEHWS] K CBOEMY 3/]0POBbIO
(3mopoBoe muTaHue, cO6aTAaHCUPOBAHHBINA PEXXUM 3aHATHM U OT/bIXa, peryrspHas du3nueckast
aKTHUBHOCTD); (DM3UUECKOT0 COBEpPILeHCTBOBaHUS, MPU 3aHATUSIX CIIOPTHUBHO-03[0POBUTE/LHOU
J1esITe/IbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHWEM LIeHHOCTU TPYO0JI00HMS; MHTEePecOM K Pa3/IMuHbIM
cepam mpodeccroHabHON JesTeTbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U eé MPUI0KEeHUsIMHU,
yMeHHeM COBepIIaTh 0CO3HAHHBIN BBIOOD OyyIiel mpodeccru U pean30BbIBaTh COOCTBEHHBIE
)KU3HEeHHbIe TI/IaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaremMaThyecKoMy 00pa3oBaHUIO U
camMo00pa30BaHUI0 HA TPOTSDKEHWW BCEM JKW3HU; TOTOBHOCTBIO K AaKTMBHOMY YyuaCTHUIO B
pellieHNM MPaKTUYeCcKrX 3a/lay MaTeMaTU4yeCcKol HarpaB/eHHOCTH.

JKO/IOrHYecKoe BOCIIUTaHUe:

chOpMHPOBAHHOCTBIO 3KOJIOTMYECKOW KYyJ/IbTYpbl, TOHUMAaHWEM BJIUSHUS COL[Ma/JbHO-
5KOHOMHYECKUX [pPOLIeCCOB Ha COCTOSIHME TPUPOAHOM M COLMAJbHOM Cpefibl, OCO3HaHWeM
r7100abHOTO  XapakTepa  JKOJOTWYeCKuX TipobsieM; opueHTalield Ha  MpPUMeHeHHe
MaTeMaTHUeCKWX 3HaHWM JJisi pellleHus 3a/jau B 00/1aCTh OKpY»Karolle cpe/ibl, MJIaHHPOBaHUs
MOCTYIIKOB M OL€EHKW UX BO3MOXXHBIX ITOC/IE[CTBUH /IJI51 OKPY>KatoILlel CpeJibl.

IleHHOCTH HAYYHOT0 MO3HAHMSA: _



cpOpMUPOBAHHOCTHIO MHPOBO33DEHUs], COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U OOII|eCTBEHHOW MPAKTHUKH, TOHUMAHHWEM MaTeMaTHueCKoW HayKd Kak Cepsl
yesI0BeUeCKO! /leTe/IbHOCTH, TarloB €€ pa3BUTHS U 3HAYMMOCTU [Jisl Pa3BUTUsSL LUBUIM3ALIUY;
OBJIa/IeHUeM $I3bIKOM MaTeMaTHMKHW U MaTeMaTHueCKOW Ky/lbTypoWll Kak CpeJCTBOM I103HaHUs
MHUpa; TOTOBHOCTBIO OCYIIECTBJSITh TIPOEKTHYH0 M  MCCJIe/I0OBaTeNbCKYI0  [1esiTe/IbHOCTh
VH/IUBU/yasIbHO U B IPYIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MeTanpemMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOTrpaMMbl Y4eOHOTO rpeaMeTa «MaTeMaThKa»
XapaKTepPU3YIOTCS ~ OBJIa/IeHWeM  YHMBEpPCAJIbHBIMH  NO3HA8ame/nabHbIMU  OelicmeusiMu,
YHUBEPCA/bHbIMU ~ KOMMYHUKAMUBHbIMU  OelicmeusiMu, — YHUBepCA/bHbIMU  pe2ysimueHbIMU
Oeticmausimu.

1) YHueepcanbHble no3HasamenbHble delicmausi, obecneyusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX npoyeccos8 obyuaroujuxcsi (oceoeHue Memooo8 NO3HAHUSL OKPYXHCcarowje2o mupd;
npumeHeHue /102u4ecKux, ucciedosamenbCKux onepayuli, ymeHutl pabomams ¢ uHpopmayueti).

Ba3oBble 1oruuecKue JeicTBHA:

® BBLISB/SATH M XapaKTepHU30BaTh CYIeCTBEHHbIE MPU3HAKKA MaTeMaTUYeCKUX OOBeKTOB,
TIOHSITUM, OTHOIIEHWH MeXy TOHSTUSIMU; (OPMYJMPOBATh OIpeZesieHus] TTOHSTHM;
yCTaHaB/IMBaTh CYIIEeCTBEHHbBIN MPU3HAK KIacCH(UKAIKU, OCHOBAHUS A/ 000011eH s
Y CPaBHEHMsI, KPUTEPUU TIPOBO/IMMOTO aHAJN3a;

®  BOCIIPUHUMATh, (YOPMY/IMPOBAaTh U NMPeoOpa3oBLIBATE CYXKIEHUs: yTBEepJUTebHbIe U
OTpHLiaTe/bHble, eIMHIUUHbIE, YaCTHBIE U 00I1I1e; YC/IOBHBIE;

®  BbIAB/ISTH MaTeMaTHYeCKHe 3aKOHOMEePHOCTH, B3aMMOCBSI3U U TIPOTUBOPeurs B haKTax,
JAHHBIX, HAO/IOZEHUSIX W YTBEP)KAEHWSX; IpejjaraTb KPUTEPUW [/ BbISBIEHHUS
3aKOHOMEPHOCTeN 1 IIPOTUBOPeUUH;

® [eflaTh BBIBOJBI C WCIIOJIb30BAHHMEM 3aKOHOB JIOTHKH, [IelyKTUBHBIX M MHIYKTHBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOUeHHI TI0 aHaJIOTHH;

® [IPOBO/MTH CAMOCTOSITEJILHO ZI0Ka3aTe/lbCTBA MaTeMAaTHUECKUX YTBEPXKeHUH (TIpsIMbIe
U OT TIPOTUBHOIO), BbICTPaWBaTb apryMeHTallMl0, TPUBOJUTH TIPUMEpbl U
KOHTPIIpUMepbl; 000CHOBBIBaTh COOCTBEHHBIE CY)K/€HUSI U BBIBO/IbI;

e BpIOMpaTh Crocob pelieHusi yueOHOWM 3ajaur (CpaBHMBATh HECKOJBKO BapUaHTOB
perieHus], BBIOMpaTh Hanbosee TMOAXOAIINN C YIETOM CaMOCTOSITE/TbHO BbIJ|e/IEHHBIX
KpUTEepUEB).

Ba3zoBsble ucciejoBaTe/IbCKHe JeHCTBUS:

® CTO/Mb30BaTh  BOMPOCHl  KaK  WCC/IEIOBATEIbCKUM ~ MHCTPYMEHT  TIO3HAHWS;
(opMy/TUpOBaTh BOTIPOCHI, (PMKCHPYIOLIME TIPOTHBOPeUre, MpobieMy, yCTaHaBIMBATh
UCKOMOe U JaHHOe, (OPMHPOBATh TMIIOTe3y, apryMeHTHPOBAaTh CBOIO TO3ULIUIO,
MHEeHHUe;

® [IPOBOJWTH CAMOCTOSTE/NILHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIe[joBaHUe TI0
YCTAaHOB/IEHUIO O0COOEHHOCTel MaTeMaTU4eCKOro OOBeKTa, sIBJeHUs, MPOLecca,
BBISIBJIEHUIO 3aBUCUMOCTel MeXy 00beKTaMu, sIBJIEHHSIMH, TIPOL{eCCaMH;

® CaMOCTOSTebHO (OpPMy/IMpOBaTh 0000IEHWs W  BLIBOJBI TI0  pe3yJ/bTaTaM
NpPOBeIEHHOTO HabJI0/IeHNs], UCCIe[0BaHuUsl, OL[eHUBaTh [JOCTOBEPHOCTh TO/TyUeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHMIA;



MPOTHO3MPOBATh BO3MO>KHO€E pa3BUTHE IMPOILeCCd, a TAKXKe BbIABUI'dTh IMPEAIIO0/I0KEHUA
0 ero pa3BUTHHU B HOBBLIX YC/IOBUSAX.

Pa6ora c undopmanueii:

BBISIB/IATE lepULUTHI MH(OPMALUK, JaHHbIX, HEOOXOJUMBIX /I OTBeTa Ha BOIPOC U
[UIs1 pellieHust 3a/iaui;

BbIOMpaTh MHGOPMALMI0 U3 HCTOYHUKOB Ppas3/IMYHbIX THUIIOB, aHaIU3UpOBaTh,
CHCTeMaTU3UpOBaTh U WHTEPIIPeTUPOBaTh MH(OPMALMIO Pa3MUYHbIX BHOB U (HhopM
TIpe/iCTaB/IeHNS];

CTPYKTYpPUpOBaTh MH(OpMALMIO, TIPeACTaBIATH e& B Pa3IMuHbIX  (opMmax,
WITFOCTPUPOBATh rpadruecKy;

OLIeHMBaTb HaAE&KHOCTb HHGOpPMALMA TI0 CaMOCTOSTENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom chopmupo8aHHOCMb
COYUAIbHbIX HABbIKOB 0OYUArOUWUXCH.
Oomugenue:

BOCIIPUHUMATh U (hOPMY/IMPOBATh CYXK€HHSI B COOTBETCTBUM C YCIOBUSIMH U LI€ISIMU
o0IIleHusT; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3DEHHWsS B YCTHBIX H
MUCbMEHHBIX TeKCTax, /laBaTh MOSICHEHUs 110 X0y pelleHus 3a/jauid, KOMMEeHTHPOBaTh
TIOJTyYeHHbIN pe3y/bTar;

B X07ie 00CYy>X/IeHHsI 3a/laBaTh BOIPOCHI 110 CYILIECTBY 00CY’>KZaeMol TeMbl, TIpO0IeMBbl,
pelllaeMOM  3a/jlaud, BBICKa3biBaTb WJeHd, HalleJleHHble Ha TIOMCK pelleHwus;
COTIOCTaB/IATh CBOU CYXKAEHUSI C CYXAEHHSIMH [PYTMX YYaCTHUKOB [Majiora,
oOHapy’KUBaTh pa3Muue U CXO/CTBO MO3ULIHIA; B KOPPEKTHOU Gopme (hopMyiipoBaTh
pa3HorJIacusi, CBOM BO3paKeHHS;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PelleHNs 3a/jaui, SKCIIePUMEeHTA, UCC/Ie/IOBaHMs], TIPOEKTa;
CaMOCTOSITe/ILHO BbIOMpaTh (OpPMaT BBICTYIUIEHHWS C YYETOM 3a/jau Ipe3eHTaluu U
0co0OeHHOCTel ayAUTOPUH.

CoTpyAHHUECTBO:

TOHUMAaTh M WCIO/Ib30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHWUBHYalbHOW PabOThHI
NPy pelleHuMM YuyeOHbIX 3aJjau; MPUHUMAaTh 1ieJlb COBMECTHOM [esTe/IbHOCTH,
TUIaHUPOBaTh OpraHU3alMl0 COBMECTHOM paboThl, pacrmpefienaTb BHUIbl pabor,
JIOTOBapMBATbCsl, 0OCY)XK/JaTh TPOLIECC W pe3ysibTaT paboThl; 0000maTh MHEHHs
HECKO/IbKUX JIIO/Iel;

y4acTBOBAaTh B TPYIIOBBIX opMax paboTsl (00CyKaeHMs, 00MeH MHEHHH, «MO3rOBbIe
IITYPMbI» U WHBIE); BBITIOJHATHL CBOK YacTh pPabOThl M KOOPAWHUPOBATH CBOU
JeUCTBYS C JPYTUMU YJleHaMHM KOMaH/Ibl; OLIEHMBATh KaueCTBO CBOETO BKJIazia B 00Imi
TIPOJYKT TI0 KPUTEPHsIM, CHOPMY/TMPOBAaHHBIM YYaCTHUKAaMH B3aUMOJeHCTBYSI.

3) YHueepcanbHble pezynsmueHble delicmausi, 0becneuugarom popmuposaHue CMblCA08bIX
YCMAHOB0K U HCU3HEHHbIX HABbIKO8 NUYHOCMU.
Camoopranusanus:

COCTaBJIATH TIJIaH, aJITOPUTM pellleHUs 33/1aui, BEIOUPATh CIIOCo0 peleHusi C y4eTOM
VIMEIOIIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBAaTh U
KOPPeKTUPOBATh BapHaHThI pellleHuil C yuéToM HOBOW MH(pOpMaLMK.

CaMOKOHTpOJIb:

B/afleTb HaBbIKaMU TI03HaBaTe/NbHOU pedieKCMM KaK OCO3HaHHS COBepIIaeMbIX
JeUCTBUM U MBIC/IUTE/IbHBIX TIPOLIECCOB, WX pe3y/lbTaToB; BaJleTh criocobamu



CaMOTIPOBEPKH, CaMOKOHTPOJISI TIpoLiecca W pe3yJsbTaTa peIIeHHs MaTeMaThYeCKOM
3azauy;

® TMpeABHETb TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYThH TIPH PeIleHWU 3aZiaui, BHOCHTb
KOPPEKTUBBI B /IeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, JaHHbBIX, Hal/JeHHbIX
OIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OlleHMBAaTh COOTBETCTBME pe3yjbTaTa LeJd U YC/IOBUAM, OOBSICHSATH TPUYMHBI
JOCTIDKEHUS] WM HEeJIOCTVDKEHUs pe3y/bTaTOB [iesiTe/IbHOCTH, HaXOJUTh OLIMOKY,
[laBaTh OLIeHKY NPUOOPEeTEHHOMY OIIBITY.

INPEIMETHBIE PE3YJ/IbTATBI
10 K/TACC

OrieprpoBaTh TIOHATHSMHE: TOUKA, MPsiMasi, I7I0CKOCTb.

[TprMeHSTh aKCHOMBI CTEDEOMETPUH ¥ CJIe[ICTBHSI U3 HUX TIPH PELleHUH reOMeTPHUeCKHX
3a71ay.

OmepypoBaTh TOHSATUSMH: TAapa/UIeIbHOCTb W TIePIeH/AUKY/ISIPHOCTh  TPSIMBIX |
IJIOCKOCTeM.

KnaccuduippoBats B3auMHOe paciioioXKeHHe TPSIMBIX U IJIOCKOCTel B IPOCTPAHCTBe.

OmnepupoBaTh TIOHSTUSMH: [BYTPaHHBIA yroj, TpaHW JBYrpaHHOTO yrja, pedpo
JBYTPAHHOTO YTJIa; TMHEWHBIM yro/l ABYTPAHHOTO YTIJIa; FPajlyCHast Mepa /IByrpaHHOTO yriia.

OrieprpoBaTh TOHSATHSMH: MHOTOTDAHHMK, BBITYK/IBIA W HEBBITYK/IbIi MHOTOIDaHHHUK,
3/IeMeHTbl MHOTOTDaHHHMKA, TIPaBU/IbHBI MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHIbI MHOTOIPAaHHHWKOB (ITMPaMH/a; MpH3Ma, TMPSIMOYTOJIbHBIN
riapasuienenures, Ky0).

KnaccuduipoBath MHOTOTDAaHHUKH, BbIOMpasi OCHOBAaHUSI [ KJIaCCU(UKALUM
(BLIMyK/IbIe Y HEBBIMYK/Ible MHOTOTDAaHHWKH; TIPaBWIbHble MHOTOTPDAaHHUKH; TIpsSMble U
HaKJIOHHBIE TTPU3MBI, TIaPaJUIe/IETIUIIE/IbI).

OrnepupoBaTh MOHATHSIMH: CEKYIIasi TVIOCKOCTh, CeUeHre MHOTOTPaHHHKOB.

OOGbsICHATH MPUHLUITBI TIOCTPOEHHSI CEUeHH, UCTI0NB3Ysl METO/, CJIeJJOB.

CTpOHUThH CeueHHs] MHOTOTDAaHHUKOB METOZIOM CJIeZIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKHE
YyepTeXXy U3 PUCYHKOB MPOCTHIX 00bEMHBIX QUTYD: BUJ CBepXy, COOKY, CHHU3Y.

Pemate 3ajaus Ha HaXOX/JEHHWe TeOMETPUYEeCKHUX BeIMYMH 10 obpasiaM Wi
a/TOpUTMaM, TIPUMEHSIS W3BeCTHble aHaJIWTHUeCKWe MeTOZAbl TIPY pelleHWd CTaHJAPTHBIX
MaTeMaTUYeCKuX 3a/lad Ha BBbIUMC/eHWE PACCTOSTHUM MeXIy ABYMsI TOYKaMH, OT TOYKH [0
TIPSIMOM, OT TOYKH ZI0 TJIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMHUCS TIPSIMBIMU.

PelnaTh 3ajaud Ha HaXOXK/IeHWe TeOMeTPUYeCKUX BeIWYMH TI0 obpasiam Wiu
a/ITOPUTMaM, TIDUMeHsisi W3BeCTHble aHa/lUTHUeCKWe MeTOJbl TPU peIleHWH CTaH/apTHBIX
MaTeMaTUYeCKMX 3a7lau Ha BBIYMC/IEHHE YTJIOB MEXKAY CKPELVBAOIUMUCS TIPSIMBIMH, MEXIY
TIPSIMOM U TVIOCKOCTBIO, MEX/Y TVIOCKOCTSIMHU, /IByTPaHHbIX YTJIOB.

Bbrunc/isiTb 00BEMBI U TUIOLIAAM TIOBEPXHOCTE MHOTOTPaHHUKOB (TIpU3Ma, IMpaMKza) C
npuMeHeHreM (OPMYJI; BBIUMC/ISTb COOTHOILEHWS MEXIY IUIOMaZisMH  TIOBEPXHOCTEH,
00bémMaMu To100HBIX MHOTOTPaHHUKOB.

OrepupoBaTh TOHSTUSMHU: CUMMETPUs B TIPOCTPAHCTBE; LEHTP, OCb U TUIOCKOCThb
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (DUTYPBI.



V3BnekaTh, 1peoOpa30BbIBaTh U MHTEPIPETUPOBAThL WHGMOPMALIUIO O TTPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUx Urypax, rnpejcTaB/ieHHYI0 Ha YepTeXKaX U pUCYHKaX.

[IpumeHsITb reoMeTpuueckue (aKThbl [Jisi pellleHUs CTepeoMeTpPUUeCKUX 3afiad,
TIpe/INoJIaraloIuX HeCKOJIbKO I11aroB peIleHUs], ec/id yCJIOBUSI TIPUMeHeHUsl 3aZlaHbl B SIBHOU
dbopme.

[TpuMeHsITH TIpOCTeHIle TIPOTPaMMHBIE Cpe/ICTBAa U 3JIeKTPOHHO-KOMMYHHMKALIMOHHBIE
CHCTeMbI TIPH PellleHUH CTePeoMeTPUUeCKHX 3aziau.

[TpuBOAWTL TIpUMeEpPHI MaTeMaTHUeCKHWX 3aKOHOMEDHOCTeH B TIPUPO/le U JKU3HH,
pacrio3HaBaTh MposiB/ieHHe 3aKOHOB reOMeTPUM B UCKYCCTBe.

[IpuMeHSITH TIOJyueHHble 3HAHUSI Ha TpaKTHKe: aHa/lM3UpPOBaTh peasibHble CUTyal[uu U
MPUMEHSITb ~ U3yueHHble TIOHATHS B  TIpoOLjecce TIOMCKA  pelleHusi MaTeMaTH4eCKH
chopMy/IMpOBaHHOM TpoOIeMbl, MOZE/NUPOBaTh peanbHbie CUTYal[UM Ha SI3bIKe€ TeOMeTpHH,
WCC/Ie[IOBaTh TIOCTPOEHHBbIE MOZE/NH C WCIOJ/b30BaHHEM TeOMeTPUUeCKHUX TIOHATHN U TeopeM,
arrapara ajre0Opbl; peliaTh MpakKTUUeCKue 3a/lauu, CBsi3aHHbIe C HAXOXK/JeH1eM TeOMeTPUUeCKUX
BeJTMUMH.

11 K/TACC

OnepupoBaTthb TOHATUSIMMU: LUAMH/IpUYecKast TIOBEPXHOCTb, obpa3sytorue
L[WIMH/PUUECKOU MTOBEPXHOCTH; I[U/IMH/IP; KOHUYeCKast TIOBEPXHOCTh, 00pa3yroliyie KOHUIeCKon
TOBEPXHOCTH, KOHYC; chepuuecKast TOBepXHOCTb.

Pacrio3HaBaTh Tena BpailleHust (LAIUHAP, KOHYC, cdepa U 11ap).

OOBACHATD CTIOCOOBI TIOJTYUeHUS TeJT Bpall[eHUs.

KnaccuguimpoBats B3avMHOe pacrnosioxkeHre c(epbl U JIOCKOCTH.

OmnepupoBaTh TOHATHSIMU: IIAPOBOM CETMEHT, OCHOBaHWe CerMeHTa, BBICOTAa CErMeHTa;
11aPOBOM CJI0M, OCHOBaHUe I11apOBOT'0 C/105, BbICOTA 11APOBOTO CJI0ST; LIAPOBOW CEKTOP.

Bbiunc/iate 00bEMBI U TUIONAIA TIOBEPXHOCTEM Tesl BpalljeHUs], TeOMEeTPUUYECKUX Tes C
ripuMeHeHreM (PopMyJI.

OmnepupoBaTh TMOHATUSIMH: MHOTOIDAHHHMK, BIMCAHHBIM B cdepy M OIMUCAHHBIA OKOJIO
cdepsr; cdepa, BrrcaHHasi B MHOTOTPaHHUK WUJIA TeJIO BpallleHusl.

BBLIUNC/IATE COOTHOLIIEHUsST MEXIY TUIOL[A/IIMA TIOBEPXHOCTeM U 00béMamMM T0/J00HBIX
TeJI

V306pakaTh n3ydyaeMbie (GUTypbl OT DYKH M C TPUMEHEHHEM TMPOCTBIX UepTEKHBIX
WHCTPYMEHTOB.

BbIMoMHATEL (BBIHOCHBIE) TJIOCKHE YePTEXH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (QUTYpP: BUJ
CBepxy, COOKY, CHU3Y; CTPOUThL CeUeHHs TeJl BpallleHHsl.

W3ByiekaTh, UHTEPIIPETUPOBAThL U MpeoOpa3oBbIBaTh MHPOPMALMIO O TIPOCTPAHCTBEHHBIX
reomMeTpuueckux (Urypax, rpeJcTaBjieHHYI0 Ha YyepTe)kaxX U pUCYHKaXx.

OmnepupoBaTh TIOHSATHEM BEKTOP B TIPOCTPAHCTRBE.

BLIMOMHATE [1eHCTBUS CJIO’KEHUSI BEKTOPOB, BLIUMTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOPA
Ha YKC/I0, O0BSACHATH, KAKUMH CBOMCTBAMU OHH 00/1a/Iaf0T.

[TpuMeHSITH MpaBWJIO Mapasienenune/a.

OnepupoBaTh MOHSTUSIMU: J€KapTOBbI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTODP, MOAY/b
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOODJWHAThl BEKTOPA, Yrojl MeXAy BeKTOpaMU, CKaysipHOe
TIpOM3Be/leHre BeKTOPOB, KOJI/TMHeapHble ¥ KOMIJIaHaPHbIE BEKTOPHI.



HaxoauTh CyMMy BEKTOPOB W TIPOM3BeZIeHHEe BEKTOpPA Ha UHMCJIO, YTOJT MEXAY BEKTOpaMH,
CKassipHOe Mpou3BeZieHre, PAaCK/Ia[bIBaTh BEKTOP 10 IBYM HEKOJ/JTMHEapHBIM BEKTOpaMm.

3a/jaBaTh TJIOCKOCTh YPaBHEHUEM B [IeKapTOBOM crCcTeMe KOOP/UHAT.

[IpumeHsITH TreoMeTpuueckue (aKThbl [Jii pellleHus CTepeoMeTpPUUeCKUX  3afiad,
TIpe/INO0JIaraloIuX HeCKO/IbKO I1IaroB peIlieHUs], ec/id yCJIOBUSI TIPUMeHeHUsl 3aZlaHbl B SIBHOU
dbopme.

Permmath mpocTeiiliiie TeoMeTpUUeCKre 3a/jaud Ha MpUMeHeHHe BeKTOPHO-KOOPIMHATHOTO
MeTo/ja.

Pemath 3aZlauM Ha [I0Ka3aTelbCTBO MaTeMaTUYeCKMX OTHOIIEHWH U HaxXOXKIeHHUe
reoMeTpUUeCKUX BEJIMUMH T0 00pasliaM WM aJrOpUTMaM, NPUMEHsIST U3BECTHbIE METO/IbI TPH
pellieHU} CTaHJapPTHBIX MaTeMaTUUeCKHX 3a/iau.

[TpuMeHSITb TIPOCTeMilIe TIPOrpaMMHbLIE CPeJICTBA U 3J/IEKTPOHHO-KOMMYHHUKAI[IOHHbIE
CUCTeMbI TP PellieHUH CTePeoMeTPUUeCKHX 3a/iau.

[IpuBOAWTL TIpUMephl MaTeMaTHUeCKHWX 3aKOHOMEDHOCTeld B TIPUPO/ie U JKU3HW,
pacro3HaBaTh MPOsiB/IeHHe 3aKOHOB IeOMEeTPUH B UCKYCCTBe.

[IpuMeHSITb TO/yueHHble 3HAHUWSI HA TMpaKTHKe: aHa/lW3UpPOBaTh peasibHble CUTyal[uu U
NIPUMEHSITh ~ W3y4YeHHble TIOHATHUS B TPOL[eCCe TOMCKA  peIIeHdus] MaTeMaTHUeCKd
copMynMpoBaHHOW MPOO/IEMbI, MO/IE/TMPOBATh peasibHble CUTYal[Ud Ha S3bIKE TeOMETpUH,
WCC/ie[JOBaTh MOCTPOEHHbIe MOZe/IM C WCIO0J/Ib30BaHHeM TeOMeTPUUeCKUX TIOHATHUN U TeopeM,
arrapara ajre0Opbl; peliaTh MPaKTUUECKHe 3a/1auM, CBSI3aHHbBIE C HAX0XK/JeHUEeM TeOMeTPHUUECKUX
BeJTUUMH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inyecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
KonTpo/sbHble | IIpakTHyeckue
n/n NMporpaMmsbl Bcero oOpa3oBaTe/bHBIE
padoThI pabdoThI
pecypcsl
bubmoreka IIOK
1 B 1
BEHCHUE B CTEDEOMETDUIO 0 https://m.edsoo.ru/1c209e37
? [IpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe. 12 1 bubmoreka LIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieHAUKYIAPHOCTD MPSIMBIX U 1 Bubmioreka LIOK
TJIOCKOCTeN https://m.edsoo.ru/1c209e37
Bbubmmoreka LIOK
4 1 1
YIB! MY TIPAMBIMI H II0CKOCTAMI 0 https://m.edsoo.ru/1c209e37
bubmoreka IIOK
M 11 1
> HOTOTParHHiT https://m.edsoo.ru/1c209e37
bubmoreka IIOK
. 1
6 OOBEMbI MHOrOrpaHHUKOR J https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 1 Bubmiorexa [JOK
P ' P Y https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 0




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboThI
pecypchbl
bubmmoreka IIOK
1 T 12
€718 BPALEHITA https://m.edsoo.ru/1c209e37
bubnuoreka IIOK
2 & 1
OOnémb Ten > https://m.edsoo.ru/1c209e37
bubmoreka LIOK
3 BekTopbl ¥ KOOPAUHATHI B TIPOCTPAHCTBE 10 1 httos://m.edsoo.r/1c209e37
4 [ToBTOpEHMe, 000011IeHNE, . 1 bubmuoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 34 3 0




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KomuecTBo yacos JJIeKTPOHHBIE
No Jdata nudpoBbIe
Tema ypoka KoHnTpo/ibHble | IIpakTHyeckun
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
OCHOBHBIe MTOHATHUS CTEpEOMETPUHU:
TOUKa, NpsiMasi, MJI0CKOCTh,
rpocrpaHcTso. [IpaBua
1 r300pa’keHust Ha pUCYHKaX: 1 Bubmiotexa IOK
p pucy o https://m.edsoo.ru/aecc77cd
1300pa’keHus TJIOCKOCTeH,
rapasuie/ibHbIX MPsIMbIX (OTPE3KOB),
cepeJiMHbI OTpe3Ka
ITonsTHSA: NTepeceKaroLecs
2 TIJIOCKOCTH, TTepeceKaroiecs rnpsmas 1 Bubmorexa [IOK
» TTEP . P https://m.edsoo.ru/2d8a9c99
Y TUIOCKOCTb
[TonsaTHUA: epeceKarolecs
bubmoreka LIOK
3 IVIOCKOCTH, MepeceKarolyecs rpsamast 1
https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HaKOMCTBO C MHOTOTpaHHUKaMH,

4 1300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha IPOeKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTe)kax
HauanbHble cBefieHus 0 Kybe u

5) nvpamuzie, UX pasBépTku U MOJ e 1 bubmorexa IOK

DAMIAE, MX PA3BEp ASITH. https://m.edso0.ru/b30dff38
CeueHysi MHOTOTPDaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U 1 bubmiorteka LJOK




npamu/ie, UX pa3BEéPTKU U MOJIeJTH.
CeueHusi MHOTOTPDAHHHUKOB

https://m.edsoo.ru/3d8ffd32

[ToHsiTHE 06 aKCMOMAaTHUUECKOM

7 IIOCTPOEHUH CTePEOMETPHHU: aKCHOMBI Bubmiorexa [JOK
p p pHH: https://m.edsoo.ru/Occ5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsiTHe 06 aKCMOMAaTHUUECKOM
8 IIOCTPOEHUM CTEPEOMETPHHU: aKCHOMBI Bubmiorexa [OK
p p pHIH: https://m.edso00.ru/239c8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
IToHsaTHEe 00 aKCHOMAaTUYECKOM
bubmoreka LIOK
9 MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
https://m.edso0.ru/65c¢6b106
CTepeoMeTpHH U CIeICTBUS U3 HUX
IToHaTHe 00 aKCHOMAaTHUYECKOM
bubmoteka LJOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3anmHoe pacrosioykeHue npsiMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmioreka LJOK
rnapa’sijiesbHble U CKpelyBaroLecs https://m.edsoo.ru/1a2520f6
MpsiMbIe
[TapasiiensHOCTb MPAMBIX U
TIJIOCKOCTeN B MPOCTPAHCTRBeE:
12 TrapaJsijie/ibHble IpsIMbIe B Bnbmiorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBE; Mapasuie/IbHOCTh TPEX
TMPSIMBIX
[TapaniensHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmuoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTHU
14 YTl € cOHanpaBeHHBIMU bubmioreka LJOK




CTOPOHaMH https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
MIPOCTPAHCTBe https://m.edsoo.ru/fe733862
16 Yron Mexay NpsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB NJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoteka LJOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie MPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TeTPajs Bubmorexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
Ky0, Tlapasuiesienure,
. bubmoteka LJOK
20 ITocTpoeHue ceueHut
P https://m.edsoo.ru/1d434d0f
. bubmoreka LIOK
21 [TocTpoeHue ceueHut nomorexa L
https://m.edsoo.ru/ec26fe5d
KoHTponbHast paboTa o teme
Y "[IpsiMble U TIJIOCKOCTH B bubmoteka LIOK
npocrpaHcTse. [lapaienbHOCTE https://m.edsoo.ru/9a0a9e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HHECKO?I‘H'}IITQ Fl)'IEH VK 5)1;1 Hble Bubmiotexa IOK
- TTEPHERAMKYIIAD https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMble mapasnienbHbie U bubmioreka LJOK
TepIieHUKYJIIpPHBIE K [IJIOCKOCTH https://m.edsoo.ru/0ac11¢c95
75 [IpsimMble napasinesnbHble U bubmoteka LIOK
TeprieHUKYyJIsIpHbIe K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKyJIIpHOCTH Bbubmoteka LIOK




HpﬂMOﬁ N IVIOCKOCTH

https://m.edsoo.ru/f85bfc46

27 [Ipu3HaK neprieHAUKYJISIpPHOCTU bubmioteka LIOK
MPSIMOM U TJIOCKOCTH https://m.edso00.ru/79165d15
)8 Teopema o nipsimoii bubmmoreka LIOK
NepreHJMKY/ISIPHOU IJIOCKOCTH https://m.edso00.1u/635c5087
79 Teopema o nipsiMoit bubmoteka LIOK
MepreHUKY/ISIPHOU TIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimMoi bubmiorteka LJOK
TeprieHAUKYIsIPHON TJIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYSID U HAK/IOHHBIE:
31 aCPCTO;IiI/IeYOT EOT-IKI/I 0 MJIOCKOCTH Bubmiorexa [IOK
p 6 ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYISID U HAK/IOHHBIE:
32 anCTOHiI/IEYOT EO‘—IKI/I 0 TJIOCKOCTH Bubmiotexa IOK
P 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM /10 IJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
33 aC[z?TOHiI/IeyOT EO‘IKI/I 0 IVIOCKOCTH Bubmiorexa [IOK
p 6 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT NPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSID ¥ HAK/IOHHBIE:
34 aCPzJTOHil/IeyOT EOLIKI/I 0 TVIOCKOCTH Bubmiorexa IOK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTOsiHUe OT MPSIMOU 10 TVIOCKOCTH
35 Yr/bl B IPOCTPaHCTBe: YIoJl MeXAY bubmiorteka LJOK
TPSIMOM M TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, JTMHENHbINA yroJ bubmoteka LIOK

[BYTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed




[MeprieHAWKYISPHOCTD MJIOCKOCTEH:

38 [IPU3HAK IepreHaUKYIIpHOCTU IBYX Bubmmorexa [JOK
P Up AMKY AP ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
INeprieHIUKYIAPHOCTD IIJIOCKOCTEH:
39 I IEBHalfL Heynefl UKYJISIPHOCTHU [IBYX Bubmorexa LIOK
P Up AMKYIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeN
INeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
40 n 153Ha1fL Heynefl UKVYJIIPHOCTU IBYX Bubmiorexa LIOK
P Up A TIAD ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMa o TpEx neprieHAUKYIIpax Bubmaorexa HOK
p p p AMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpéxX meprieHIuKy/Isipax Bu6miorexa IOK
p p p AMKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpéxX meprieHIuKyIsipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa 1o TeMam
44 "[leprieHAUKY/IAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" v "YT/bl MeXy https://m.edsoo.ru/5b971ef3
TIPSAMBIMU U TJTOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYKJ/IbIe U HEBLIIYK/IbIe Bubmiorexa LIOK
y y B https://m.edsoo.ru/2d24e873
MHOTI'OTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Tpu3ma: n-yronbHasi Ipu3Ma; FpaHy U
46 OCHOBAaHMUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MMPU3MBbI; 6oKkoBas 1
IOJIHaA MOBEPXHOCTL ITPU3MBI

https://m.edsoo.ru/b4ad63ad




[Maparnenenure[, MPsiMOYTOJIbHBIN

bubnuoreka IIOK

47 Triapa’uiesierires; ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yrosibHast MpaMu/za,
IPaHU U OCHOBaHMVe NMpaMu/bl;
48 OoKoBasi ¥ TIOJTHAs [IOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fb1cd0a5
NYpaMu/ibl; IpaBUIbHAas U yCeUéHHast
nvpamu/zia
IIpaBU/IbHBIE MHOI'OTPAHHUKMU:
TIOHSATYE TIPaBUIbHOT'O

49 MHOIOTpaHHUKA; [IPaBUJIbHAsA IIpU3Ma bubmoteka LIOK
U TIpaBU/IbHAas MHMpaMu/ia; paBUIbHast https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
TIpaBU/IbHBIN TeTpasip; Kyo
IIpencraBieHue O NpaBUIBHBIX

50 MHOI'OIPaHHUKaXx: OKTas/p, Bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
[0ZleKas/ip ¥ UKOCas/p.
CuMMeTpus B IPOCTPAHCTBE:
CUMMeTpUsl OTHOCUTEJILHO TOUKY,

51 MIPSIMOU, TUVIOCKOCTH. DJIEMEHTbI bubmioteka LIOK
CUMMEeTPUU B ITUpaMu/ax, https://m.edsoo.ru/b9e777d9
Trapasuiesienure/ax, paBUIbHbIX
MHOI'OIpaHHUKax
BolunciieHue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHanmmy, Bubmorexa IOK

https://m.edsoo.ru/6cdbecef
YIJIbL
53 [Tnorabs 60KOBOM MOBEPXHOCTH U bubmoteka LIOK

TOTHOW MTOBEPXHOCTHU MPSIMOM
TMIPU3MBI, I/10111aJjb OCHOBaHUM,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH

https://m.edsoo.ru/37d84157




TIPSIMOM MIPU3MBI

[Tnomaae 6OKOBO MOBEPXHOCTH U
TOBEPXHOCTH NIPaBUJILHOU

bubmoreka IIOK

4
> HHPaMHUAH’ TeopeMa o HHOH'F.a'qH . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOH
MpaMu/ibl
55 KoHnTposbHast paboTa 1o Teme Bbubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n .
>6 onsTue 06 obneme https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
v "
> Obném mipamias: https:/m.eds00.ru/235171b3
, bubnuoreka LIOK
>8 OObém mapamup: https://m.edsoo.ru/f47dfefd
, bubnmoreka LIOK
>9 Obwém mapami ! https://m.edsoo.ru/79¢10312
N bubmoreka LJOK
60 Obwém mapamiz! https://m.edsoo.ru/2faadc3f
bubmoteka LIOK
61 OO6BEM MTPU3MBI http
s://m.edso0.1ru/79853608
, bubnuoreka LIOK
62 OBwém npusmbt https://m.edsoo.ru/1e053890
N bubmioTteka LJOK
63 OBbém npusmb1 https://m.edsoo.ru/482d3f51
64 KoHTtponbHast pabora 1o teme bubmiorteka LJOK
"O06BEMBI MHOT'OI'PAaHHHUKOB" https://m.edsoo.ru/28a6573c
65 [TorTOpeHue, 06001IeHIE bubmiorteka LJOK




cucTeMaTU3aLlysl 3HaHUM.
[TocTpoeHue ceueHUit B
MHOTOrpaHHUKe

https://m.edsoo.ru/098bedad

66

[ToBTOpEHue, 00001IIeHNE
CHCTEMAaTH3aLUs 3HAHUH.
Bblunc/ieHHe pacCTOSTHUN: MEXY
[BYMsI TOUKaMH, OT TOUKH /IO TTPSIMOH,
OT TOUKH /IO TUIOCKOCTH, MEXKY
CKPEIIVBAOIUMHCS MTPSMbIMU

bubmoreka IIOK
https://m.edsoo.ru/f7792ba9

67

WToroBast KOHTpO/IbHAsE paboTa.
[Tpome)KyTouHast aTTeCTaLHs]

bubmoreka IIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 00001IIeHNE
cUCTeMaTr3alus 3HaHWM.
BrruriciieHune yriioB: Mexay
CKPeLMBAKIIUMUCS TIPSIMBIMH,
MeXXZly MPSIMOM U TJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY
TJIOCKOCTSIMU

bubmoreka IIOK
https://m.edsoo.ru/56765e8b

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHBbIE
No Hdata nudpoBbie
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa u 1m1ap: 1{eHTp, pauyc,

1 raMeTp; IJIOLaJb MOBEPXHOCTU 1 Bubmiorexa IOK
A P> Hea P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumHoe pacrionioxxenue cdepbl U

bubmoteka LJOK
2 IIJIOCKOCTHU; KacaTe/bHasl IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mioiags cdepbl

3 M306pakeHue cdepsl, mapa Ha 1 bubmiorteka LJOK
iockoctu. CeyeHus 1mapa https://m.edsoo.ru/bc15£7f2
LynuHpUueckas MOBEPXHOCTb,

4 oOpa3ytoriye 1UINHAPUUeCKOn 1 bubnuoreka IIOK
TIOBEPXHOCTH, OCh LIWJIUH/IPUUYECKOM https://m.edso0.ru/6054b8c1
TOBEPXHOCTHU
LumuHAp: ocHOBaHUS U OOKOBast

5 TIOBePXHOCTh, 00pa3ytoiijasi U 0Ch; 1 bubmoreka IIOK
TI0ITIaIb OOKOBOM M ITOTHOM https://m.edso0.ru/188f6216
TIOBEPXHOCTH
V300pakeHue 1[WIMHPa Ha
rockocTu. Pa3BépTka LuIuHApa.

6 CeueHuisi LIUIVH, pa (nﬂ]f)cxocffro 1 Bubmorexa [IOK

I N AP ’ https://m.edsoo.ru/016e25eb
rapasuieNlbHOM Win
TIepIIeHJUKYISIPHOM OCH LIWJTUH/IPA)
7 KoHunueckas roBepxHOCTb, 1 bubmoteka LIOK




obpa3sytorie KOHUUeCKon
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE U BepPIIWHA,

bubmuoreka IIOK

8 oOpas3ytoliast ¥ 0Ch; TUIOLA/[b
pasy ULLI o tad https://m.edsoo.ru/897dd3b2
OOKOBO¥ U MOJTHOM TTIOBEPXHOCTH
YceuéHHBIN KOHYC: 0Opa3yrorue 1
9 BBICOTA; OCHOBHIZI/IH u gOKZBaLE Bubmotexa IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M306pakeHre KOHyCa Ha
nockocty. Pa3BépTka KoHyca.

10 CeueHust KOHyca (TVIOCKOCTBIO, bubmoreka LIOK
Trapasuie/ibHOM OCHOBAaHMIO, U https://m.edsoo.ru/0bde1be8
TIJIOCKOCTBIO, POXO/sIlel uepes
BepILNHY)

1 KombuHarms Tes1 BpaltieHust U bubmmoreka LIOK
MHOT'OIPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OMHMCaHHBIM 0KOJIO

1o cdepnl; cdhepa, BMcaHHas B bubnuoreka LIOK
MHOTOI'paHHUK WU B TeJ0 https://m.edsoo.ru/0b136158
BpalleHust

13 [TonsiTve 06 06béMe. OCHOBHBIE bubnuoreka LIOK
CBOMCTBa 0OBEMOB TeJl https://m.edsoo.ru/26a03fb7

bubmiorteka LJOK

14 O6mBé a, KOHyca

HEM LHTMHADA, KOHY https://m.eds00.ru/5513d87b
bubmoreka LJOK

15 O6mBém 1apa omaab che

BEM 111apa 1 TIIOMAAE Chepe! https://m.edsoo.ru/d189bde2

16 [TomoOHbIe Tesla B POCTPAHCTReE. bubmoteka LIOK




COOTHOIIIEHHUST MEeXKAY TIOIIAIIMH
TIOBEPXHOCTEH, 00BEMaMU
MOI00HBIX TN

https://m.edsoo.ru/810cfleb

17 KoHTposibHast paboTa 1o TeMam bubmoteka LIOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha I/IOCKOCTU U B bubmoteka LIOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrioXkeHrie U BbIUUTaHVE BEKTOPOB Bubmiorexa [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOXeHHe BeKTopa Ha YUCII0 Bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
PasnoyxeHue BekTOpa 1o Tpém
21 HEeKOMILJITaHaPHBIM BEKTOpam Bubmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuo napasnienenuvresa
Perienue 3as1au, CBsI3aHHBIX C
22 TpUMEeHEeHHeM TMPaBUI JeNCTBUM C Bubmiorexa [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/IP'ZLHGHI/II/I FEOM@"E UYeCKUX ) Bubmorexa [IOK
Pup P https://m.edsoo.ru/d3alfe30
3az1au
[IpsamoyrosbHas cucrteMa
24 KOODP/JUWHAT B TPOCTPAHCTBE. bubnuoreka LIOK
Koopaunatsl BekTopa. IIpocrelime https://m.edsoo.ru/48db7058
3a/lauv B KOOpJHWHATax
75 Yron Mexay BeKTOpaMU. bubmioreka LJOK
CkasnsipHOe TIpou3Be/ieHre BEKTOPOB https://m.edsoo.ru/725effc4
%6 BriuriciieHne yriioB Mexay bubmoreka IIOK

MpAMBIMH U TTIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e




KonTtponbHast pabora 1o Teme

bubmioreka LJOK

27 "BeKkTOpbI ¥ KOOpJHAThI B 1
P \ PA https://m.edsoo.ru/77¢22fc5

TIPOCTPAHCTBE
[ToBTOpeHue, 06001IIeHE U

)8 cucTemMary3anys 3HaHuii. OCHOBHbIE 1 BbubmoTeka LIOK
(urypsl, ¢akTbl, TEOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IeHE U

79 cucTemary3anys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢burypsl, ¢hakTbl, TeOpeMbl Kypca https://m.edso0.ru/078cd184
MJIaHUMeTpUU
[ToBTOpeHue, 06001IeHE U

30 cucTeMary3alys 3HaHUW. 3a/jaun 1 Bubmiorexa [IOK

H s https://m.edsoo.ru/7491efe0

MJIaHUMETPUM U MeTO/Ibl UX perll.
[ToBTOpEHME, 0600IIEHHE U

31 cucTeMaTtr3alus 3HaHUM. 3aZ,auu 1 bubmmoreka LIOK
IUIAHUMETPUU U MeTO/bI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpeHHe, 06001IeHIe U

39 cucreMarr3anus 3HaHUU. OCHOBHbIE 1 bubnuoreka LIOK
¢urypsl, ¢hakThl, TeOpeMbI Kypca https://m.edsoo.ru/74b2ad91
CcTepeoMeTpru

13 WToroBasi KOHTpOJ/IbHas paboTa. 1 bubmioreka LJOK
ITpomexyTouHas aTTecTalus https://m.edsoo.ru/ec24dfc2

34 [TorTOpeHue, 060011eHIE U 1 bubmuoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO YACOB ITO 34

I[TPOI'PAMME




YUYEBHO-METO/IMNYECKOE OBECIIEYHEHMWE OBPA30BATEJ/IBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» MaremaTHKa: anreOpa ¥ Hauaja MaTeMaTHUeCKOT0 aHa/li3a, reomeTpus. ['eomeTpus, 10-
11 knaccel/ Atanacs JI.C., Byty3oB B.®., Kagomiies C.b. u fp., AKIIMIOHepHOe 00I1IeCTBO

«3patenscTBO «IIpocBertieHres

METOJNYECKUE MATEPHAJIBI /151 YUUTEJIA

Maremarnka: anrebpa v Hauasia MaTeMaTU4YeCKOTO aHa/In3a, reoMeTpus. ['eomeTpust:
10—11-e knaccer: 6a30BbIi U yrTyOMEHHBIN YPOBHU: METOAWYECKHE PEKOMEeHALIMHI K
yuebnuky JI. C. AtanacsHa, B. ®@. Byty3osa, C. b. KagomiieBa u p. — Mockga:

IIpocsemenue, 2023. — 38 c.

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETI
NHTEPHET

https://m.edsoo.ru/1c209e37



