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auist obyuarouquxcst 10 — 11 kmaccos

Knaccer: 10,11

CocraBurernb nporpammsl: TpebyHckux JI1.B, yunrtesns MaTeMaTiKy
TonesaTTH

2025

Pabouasi mporpamma 1o yue6Homy tipesiMeTy «I'eomMeTpusi. YriyOeHHbIN YPOBEHb» ISt
obyuatoruxcst 10-11 K/1accoB cocTapsieHa ¢ yueToM TpeboBanuii desepanbHOro 3akoHa "O6
obpa3zoBanuu B P®" ot 29.12.2012 N 273-®3; ®I'OC COO (mpuka3 Munmnpocgelenus: Poccumn
Ne287 ot 31.05.2023r.); ®enepanbHOM 06pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00IIETO0
obpa3oBanus (puKa3 Munmnpocsetenus: Poccun Ne 370 ot 18.05.2023); denepanbHoi paboueit
TiporpaMMeI cpefiHero o6iriero obpazoBanus «MatemaTuka (yriyoaeHHbIN ypoBeHb) Ajis 10—11
K/IaCCOB 00pa3oBare/ibHbIX opranu3anuii 2025r.», OOIT COO MBY «JIue#i Ne 76» ot 27.08.2025
L.

1715 cocTaBieHUst TIPOrpaMMBbI KCITOJTb30Bajicsi KoHcTpykTop pabounx nporpamm ECOO (Pabouast
rporpaMma yueOHoro npezamerta «I'eomeTpusi. YrybrmeHHbIN ypoBeHb» /st oOyuaromuxcs 10-11
kaccoB ((ID 8706367). Peanu3arius rporpammsbl B 10-11 Kaccax oCyIeCTB/SIeTCS C
ucrosb3oBaHreM yuebHuka «['eomerpusi. 10-11 kiaccer: 6a30BbIi U yrTyO/eHHBINM YPOBHHU.
AranacsH J1.C., byty3oB B.®., Kagomues C.b. u a1p. Mocksa, ITpocseiienue, 2021».

B Yue6HoM riane MBY «JIunieii Ne76» Ha u3yuyeHue yueOHOTo npeaMeTa « eoMeTpusl.
YrmybneHHbI ypoBeHb» /s o0ydatormuxcsi 10-11 kmaccoB otBogutcst: B 10 kimacce — 102 vaca (3
yaca B HeZiento), B 11 kinacce — 102 vaca (3 uaca B Hefiento). Peanu3sanus nporpammsl 2025-2026

yu. Tof,.

['eomeTpust sIB/sIeTCsl OfHUM U3 6a30BBIX KypCOB Ha ypOBHe cpefjHero o6irjero o6pa3oBaHusi, Tak
Kak obecrieuyriBaeT BO3MOXKHOCTh M3yUeHHs! JUCLIUTUIUH eCTeCTBeHHO-HayYHOU HarpaB/ieHHOCTH U
TpeIMETOB I'YMaHUTAPHOTO 1HK/Ia. [T0CKOBKY JIOTMYecKoe MbIIieHHe, (POPMUPYeMOe TIPH
W3y4yeHUH 00y4YaroIMMUCs TIOHITUHHBIX OCHOB T€OMETPHH, IPU J0Ka3aTe/IbCTBe TEOPEM U
MIOCTPOEHNH LIeTIOUKH JIOTUUeCKUX YTBEep K eHUM NPy pellieHny reoMeTpUYecKUX 3aad, yMeHue
BBIJJBUraTh U ONPOBepraTh TMIOTe3bl HEMOCPeCTBEHHO HCII0/Ib3YIOTCS MPY pellieHUH 3a/au
eCcTeCTBeHHO-HAay4YHOT0 1MKJ/Ia, B YaCTHOCTH (pr3UecKrX 3a7iau.



Llesib ocBOEHMS TTPOrpamMMbl yueOHOTo Kypca «I'eoMeTpusi» Ha yriyO/IéHHOM YPOBHE — Pa3BUTHE
WH/IUBHUyaTbHBIX CTIOCOOHOCTeH 00yUaroL[iXcst IPY U3yUeHUH reOMeTPUH, KaK COCTaB/ISIOILei
npeIMeTHOM 00s1acTH «MateMatiKa ¥ MH(OpPMaTHKa» yepe3 obecrieueHrie BO3MOKHOCTH
npruoOpeTeHust U UCTIOMb30BaHuUs Oosee TIyDOKHX reoMeTprUeCKUX 3HaHUM U [IeCTBHH,
crielpUIHBIX reOMeTPYH, U He0OXOJUMBIX I/l YCIeLTHOTo TTpodecCcHoHaIBHOTO0 00pa3oBaHus,
CB$SI3aHHOTO C UCTO/Ib30BaHUEM MaTeMaTHKH.

[TpyuopuUTeTHBIMU 3a/jla4aMH Kypca reOMeTpUH Ha yIiyO/EHHOM YPOBHe, PaCLIUPSIFOIUMUA U
YCHMBAIOLUMU KypC 6a30BOr0 YPOBHSI, SIB/ISFOTCS:

pacilvpeHue Npe/CTaBAeHNs O TeOMeTPUM KaK YaCTH MUPOBOU KY/IbTYPbl M (JOPMUPOBaHUE
OCO3HaHHsI B3aUMOCBSI3U TeOMeTPUM C OKPY>KatoIIM MHDPOM;

(hopmMHpOBaHue Mpe/CcTaB/IeHUs O MPOCTPAHCTBEHHBIX (PUTypax Kak O BayKHEMIIMX MaTeMaTHieCKUX
MOZeJIsiX, TI03BOJISIFOLLMX OMUCHIBAaTh U U3y4aTh pasHble sIBJIeHUS OKPY’Karollero M1upa, 3HaH1e
TIOHSITUMHOTO arrapara 1o pasgeny «CTepeoMeTpusi» yueOHOTO Kypca reOMeTpuH;

Cl)OpMI/IpOBaHI/Ie YMeHUA B/1aI€Tb OCHOBHBIMU IMOHATHUAMUA O ITPOCTPAHCTBEHHBIX Cl)I/IpraX 1 ux
OCHOBHBIMHA CBOI\/JICTBEIMI/I, 3HdHUE TEeOpeEM, Cl)OpMYJI N YMEHHE UX ITPUMEHATL, YMEHUSA [JOKa3bIBdTh
T€eOopeMbI U HAXOAUTb HECTAHAAPTHLIE CII0Co0BI pemeHusd 3a/1d4;

(bOpMI/IPOBaHI/Ie YMEHHS PaCIiO3HABAThL HA UEPTEXKAX, MOZE/IAX U B pea/IbHOM MHP€ MHOI'OI'PAHHUKHU
" TeJla BpallleHWs, KOHCTPYHUPOBATh reOMeTprUYeCKHre MOJE/IN;

(hopmHpoBaHUe TOHUMAaHUST BO3MOYKHOCTH aKCHOMaTU4YeCKOTO MOCTPOeHHsI MaTeMaTHue CKUX
Teopui, popMUpPOBaHUe IOHMMAaHUS POJIM AKCUOMaTHUKHU TIPU MPOBeIeHNHU PacCy KeHU;

(opmHpoBaHUe yMeHUs BlaZileTb MeTOZlaMH [|0Ka3aTe/bCTB U alTOPUTMOB pellleHus], yMeHHUs1 UX
NIPUMEHSITh, IPOBOAUTE Jl0Ka3aTesbHble PACCYK/EeHHUs B XO/le pelleHHsl CTepeoMeTpUUeCKUX 3a/jau
¥ 33/]a4 C MPAKTUYeCKHUM CoZiep>KaHreM, (hopMUpOBaHe TPeJCTaBlIeHHsI 0 He0OX0AUMOCTH
JIOKa3aTebCTB IPU 000CHOBAaHUM MaTeMaTH4eCKUX YTBePKJeHUH 1 POJTH aKCMOMaTUKU B
TIPOBe/IeHUU [leIYKTUBHBIX PACCYXJeHUM;

Pa3BUTHE U COBEPILIEHCTBOBAHHWE MHTE/IJIEKTYa/IbHBIX U TBOPUECKHX criocobHocCTel O6y‘l&ll-0LLlHXCH,
IT03HaBaTe/ILHOM dKTUBHOCTH, UCCJ/IeJ0BaTe/IbCKUX YMEHHﬁ, KPUTUYHOCTHU MBILIJIEHUA, HHTEPEeCd K
N3yUeHWIO reOMEeTpHHU,

(hopmupoBaHue (PyHKIIMOHA/ILHON I'PaMOTHOCTH, pe/ieBaHTHOM reOMeTPUM: YMeHUsI paclio3HaBaTh
TIPOSIB/IEHUSI TeOMeTPUUEeCKUX TTOHSATHH, 00BEKTOB Y 3aKOHOMEPHOCTEH B peasibHbIX )KU3HEHHBIX
CUTyaLUsIX U TIPU U3YYEeHUU [IPYTHUX yUeOHbIX TIPeAMEeTOB, TIPOSIB/IEHUST 3aBUCUMOCTeH U
3aKOHOMEPHOCTeH, MOZIe/TMPOBAHKSI peaslbHbIX CUTYalH, UCCIeA0BaHMs IOCTPOEHHBIX MO/IeNel,
WHTEepIpeTaluy TIOTyYeHHBIX Pe3y/IbTaToB.

OCHOBHBIMU COJiep>KaTeTbHbIMU JIMHUSIMH yueOHoro Kypca «I'eometpusi» B 10-11 kmaccax
ABJIIOTCS: «IIpsiMble U MJIOCKOCTH B IPOCTPaHCTBe», « MHOrorpaHHuKN», «Tesa BpaijeHus»,
«BeKTopbI ¥ KOOPWHATHI B [IPOCTPAHCTBE», «/IBU)KeHUs B [IPOCTPAHCTBEe».

CdopmymipoBanHoe Bo PT'OC COO TpeboBaHUEe «yMeTb OMEPUPOBATh MOHATUSIMU»,
pe/ieBaHTHBIMU FeOMeTpUH Ha yrnyOnéHHOM ypoBHe o0Oyuenust B 10—11 kaccax, OTHOCHUTCS KO
BCEM COJieprKaTe/IbHBIM JIMHUSM yueOHOro Kypca, a (pOpMUpOBaHHe JIOTHUeCKUX YMeHUH
pacripe/iesisieTCsi He TOJIBKO T0 CoZiepyKaTe/IbHbIM JIMHUSIM, HO U 110 rofiam o0yuenusi. Cofiep>kaHue
obpa3oBaHMs1, COOTBETCTBYIOLLee NIPeIMETHBIM pe3y/bTaTtaM ocBoeHUs1 DesiepanbHOM paboueit



TIPOrpaMMBl, pacrpe/ie/IEHHBIM 110 TofiaM 00yueHusi, CTPYKTYPUPOBaHO TaKuM 06pa3oM, 4ToObI KO
BCEM OCHOBHBIM, MPUHLUIHATLHBIM BOMPOCaM 00yuaroijiecst 00palanyich HeOAHOKPATHO. JTO
TI03BOJIsSIeT OPraHU30BaTh OBJ/IaZleHre reoMeTpryeCKUMU TIOHSATHSIMUA 1 HaBbIKaMU T10C/1e/10BaTeIbHO
¥ TIOCTYTIATe/IbHO, C COOJTF0ieHreM TIPUHLIMIIA TTPeeMCTBeHHOCTH, a HOBbIE 3HaHUsI BK/TFOUATh B
001IyI0 CHCTEMY reOMeTpHUYeCKHX TIPe/ICTaB/IeHri 00yJaroInxcsl, pacivpsisi U yriyOsisisi eé,
oOpa3ysi MPOuHble MHO)KECTBEHHbIE CBSI3H.

[Tepexof K MU3yueHHIO reOMeTPUH Ha YIyOJéHHOM ypOBHe TI03BOJISIeT: CO3JaTh YCAOBUS /st
muddepeHIMaLi 06yueHNs, TOCTPOEHUsT UHAUBU/yaIbHbIX 00pa30BaTebHbIX TIPOTrPaMM,
obecrieunTh yriyO1éHHOe M3yueHre reOMeTPUM KaK COCTaB/Isitoleli yueGHOro rnpejmera
«MareMaTrKa»; oAroTOBUTb 00YyJaroLUXCs K MPOAO/IKEHHIO U3yUeHUs MaTeMaTHKU C YU6TOM
BbIOOpa Oyzy1eit mpodeccun, obecrieuriBasi TpeeMCTBEHHOCTb MEX/y OOIIUM U
nipodeccrOHaIBLHBIM 00pa30BaHKEeM.

CopepskaHve o0yueHust 110 TIpeIMeTy
«[eometpus. YrnybneHHbId ypoBeHb» B 10 Ktacce
IIpsiMble U MJIOCKOCTU B IIPOCTPAHCTBE

OcHOBHBIE TTIOHATUS CTepeoMeTpHHu. TO‘-IKE], npsiMasi, II0CKOCTb, IMMTPOCTPAHCTBO. ITousaTue 06
dKCMOMAaTH4Y€CKOM ITOCTPOEHHHK CTEPEOMETPUM: dKCHOMBI CTEDEOMETPUU U C/IeACTBUA 13 HUX.

B3anMHoe pacriosio)keHye NMPsIMbIX B IPOCTPaHCTBe: MepeceKarolecs, rapasvie/bHble U
CKpelLMBarolecs rnpsimble. [IpU3Haky cKpeluBaroIMXxcs NpsMbIX. [1apasnienbHOCTb NPSMBIX U
IVIOCKOCTEN B NIPOCTPAHCTBe: Napasule/ibHble MpsIMble B [IPOCTPAHCTBE, Napaslle/IbHOCTb TPEX
NPsSIMBIX, NapaJlie/IbHOCTh MPSIMOM U MI0CKOCTH. [lapasiensHoe U LieHTpaabHOe NTPOeKTUPOBaHNUe,
n3obpakeHne ¢puryp. OCHOBHbIe CBOMCTBA Mapasvie/ibHOTO MpoeKTHpoBaHusi. i3obpakeHne ¢puryp
B I1apaJijieJIbHOU MPOeKLUU. YIVIbl C COHANpaB/IeHHbIMU CTOPOHAMHU, YIOJI MeXy NPSMbIMU B
npoctpaHcTse. [lapaiesbHOCTE MJIOCKOCTeN: TTapasiie/ibHble IJIOCKOCTH, CBOMCTBA Iapaslle/bHbIX
riockocTeil. [TpocTeiile mpocTpaHCTBeHHbIe (PUTYPbI Ha TJIOCKOCTU: TeTpas/p, Napasieenures,
IIOCTPOEHNE CeYeHUH.

[TeprieHAMKY/ISIPHOCTD MIPSIMOU U TIJIOCKOCTH: TIepHeHAUKY/IsIpDHbIe TIPsIMble B IPOCTPAHCTBe,
TipsiMble MapaJijie/ibHble Y TlepreHAUKY/IsIPHbIe K MJI0CKOCTH, MPU3HaK MepIieHuKY/ISIPHOCTH
MIPSIMOM U TVIOCKOCTH, TeopeMa O MPsIMOM TepreHAUKY/ISPHOU I0CKOCTH. OpTOroHaabHOe
ripoekTupoBaHue. [leprieHUKY/ISIp M HaK/IOHHbIE: paCCTOSTHUE OT TOUKH 0 TJIOCKOCTH, paCCTOSTHUE
OT TIPSIMOM 10 TIJIOCKOCTH, TIPOeKLMsl (PUTypbl Ha TIJIOCKOCTb. [1eprieHauKY/IIpHOCTD TIJI0OCKOCTEN:
TIpU3HAaK MeprieHAUKY/ISIPHOCTU JBYX TJI0OCKOCTel. TeopeMa 0 Tpéx mepreHAUKY/sipax.

Yrbl B MPOCTPAHCTBe: YToJ/l MeXKAy MPsSIMOM U TJIOCKOCTBIO, IBYTPaHHbIN YToJ1, IMHEUHbIN yToJ
JIBYTpaHHOTO y1/ia. TpéXrpaHHbId U MHOTOTpaHHbIe yI/ibl. CBOMCTBA TVIOCKUX YTJIOB
MHOTOTpaHHOTO yr/ia. CBONCTBA TJIOCKKX Y IByTPAHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl
KOCHHYCOB Y CUHYCOB [Ijisl TPEXTPAHHOTO yTJIa.

MHororpaHHuKu

Buib1 MHOrOrpaHHHMKOB, pa3BépTKa MHOrorpaHHuKa. I1pusma: n-yronbHas rnpusma, rnpsiMasi u
HaKJ/IOHHasl TTPY3Mbl, OOKOBasi U TI0JIHasi TIOBEPXHOCTh Npr3Mbl. [laparenenures, MpsMOYTO/TbHBIHN
napa’siziesienunes U ero ceorcrsa. Kpartualinve rnyTy Ha TOBepXHOCTH MHOTOrpaHHMKa. TeopeMa
Oiinepa. ITpoctpaHcTBeHHasi Teopema [Tudaropa. [Tupamuza: n-yronbHas nMpamu/ia, paBUIbHas U



yceuéHHast mupaMuzbl. CBolicTBa pébep 1 OOKOBBIX rpaHel paBU/IbHOM Mupamu/bl. [IpaBuibHbIE
MHOTOTPaHHUKU: TIpaBU/IbHAs TIPY3Ma U NpaBU/IbHAs MUpaMu/ia, paBU/IbHas TPEyro/ibHast
NpaMyZa ¥ TPaBUIbHBIN TeTpasap, Ky0. [IpeicTaBiienre o MpaBUIbHBIX MHOTOTPAaHHHUKAX:
OKTas/p, A0JeKasAp U UKOCasp.

BbIuriciieHue 3/1eMeHTOB MHOTOTPAHHHUKOB: PEOpa, AraroHanu, yrisl. [Liomaas 60KoBoi
TIOBEPXHOCTH U T10JTHOM TIOBEPXHOCTH MPSIMOM TIPH3MBI, TUI01L{a/Ib OCHOBaHUM, TeopeMa 0 60KOBOM
TIOBEPXHOCTH TIPSIMOM MpU3MBbl. [1710111a1b GOKOBO MOBEPXHOCTH 1 TIOBEPXHOCTH MPABUIbHON
MMpaMU/ibl, TeEOpeMa O TUIOIIafY YCeYEHHON NMUpaMU/bl.

CrMMeTpuUs B MPOCTPaHCTBe. D/1eMeHThl CHMMEeTPUU MPaBU/IbHBIX MHOTOTPAaHHUKOB. CUMMeTpUS B
TIPaBUJIbHOM MHOTOTPaHHUKe: CUMMeTPHUsI Mapasiiesiefnuie/ia, CAMMEeTDPUS MPaBU/IbHbBIX [IPU3M,
CUMMeTPHSI TIPaBU/IbHOU MUPaMU/IbI.

BekTophb! 1 KOOp/JUHAThI B IPOCTPaHCTBe

[ToHsITUSI: BEKTOP B IPOCTPAHCTBE, HY/IeBOUM BEKTOD, J/IMHA HEHY/IEBOTO BEKTOPA, BEKTOPbI
KOJUTMHeapHble, COHATpaB/ieHHbIe ¥ MIPOTUBOIIO/IOKHO HallpaB/ieHHbIe BeKTOpPhI. PaBeHCTBO
BeKTOPOB. []eliCTBUS C BEKTOPaMU: C/IO)KeHUe U BbIUMTaHKe BEKTOPOB, CyMMa HeCKOJIbKUX
BEKTOPOB, YMHOKeHHe BeKTopa Ha uuc/o. CBOHCTBa c/ioykeHHUs] BeKTOpPoB. CBOMCTBa YMHOKEHUST
BeKTOpa Ha urco. [ToHATHe KoMIJIaHapHbIe BeKTOphI. [Ipr3HaK KOMIT/ITaHADHOCTU TPEX BEKTOPOB.
[TpaBuno napannenenurneza. Teopema o0 pa3nokeHUU BeKTOPa MO TPEM HEKOMILJITaHAPHBIM
BeKTOpaM. [IpsiMoyrosibHast cucTeMa KOOP/IMHAT B MpocTpaHcTBe. KoopanHate! BekTopa. CBs3b
MeX/1y KOOpAMHAaTaMy BeKTOopa U KOOpAWHATaMH TOUeK. YToJ Mexy BeKTopamu. CKassipHOe
TIPOM3Be/leH1e BeKTOPOB.

CopepskaHve obyueHus 110 TIpeIMeTy
«[eomeTpusi. YrybneHHbIN ypoBeHb» B 11 kmacce
Tesna BpaiteHus

[MoHsATHS: LMAMH/PUYeCKasi TOBePXHOCTh, KOHUUeCKast TIOBePXHOCTh, CepruecKast TOBePXHOCTb,
obpasyrorye roBepxHocTeil. Tena BpalrjeHUs: UIMH/P, KOHYC, yCeUEHHBIN KOHYC, cdepa, miap.
B3anMHoe pacniosiokeHre cepbl U TJIOCKOCTH, KacaTesbHast TVIOCKOCTD K cepe. M306paxkeHne
TeJ1 BpalljeHUsl Ha MJI0CKOCTU. Pa3BépTKa LUIMH/PA U KoHyca. CuMMeTpust cdepsl U 111apa.

O06BéM. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 00BEMeE MPSMOYTO/ILEHOTO
Tiapasiie/ienuresia u ClaeAcTBus U3 He€é. OObEM MPAMOL ¥ HAKJIOHHOW TIPU3MBI, 1IWIHH/PA,
MpaMuzibl U KoHyca. OObEM I1apa U I1apOBOTO CEerMeHTa.

KombuHaruu Tes BpalljeH1s 1 MHOTOTPaHHUKOB. [1pr3mMa, BriMcaHHasi B LWJIMH/P, ONMCaHHAst
okoJj10 LuHApa. [Tepeceuenue cepsl U 111apa € TVI0CKOCThIO. KacaHue 1mapa v cepbl
TJI0CKOCThIO. [ToHSITHe MHOTOTrpaHHMKA, OMMCAHHOTO OKOJI0 cdepsl, cdepbl, BIIMCAHHOM B
MHOTOTPaHHUK WU TeJIO BpallieHUsl.

[Tnomae MOBepXHOCTU LIM/IMH/PA, KOHYCA, I/101azb cdepsl U eé yacteid. [Tonobue B
npocTpaHcTBe. OTHOILIeHHe 006BEMOB, T/IOIA el MOBEepXHOCTel MoA0OHbIX GUryp.
[Tpeo6pa3zoBaHue nozgobus, romoreTysi. PellieHne 3a/iau Ha MJIOCKOCTH C UCIIO/Ib30BaHHEM
CTepeoMeTpHYeCKUX MeTOZ0B.



[TocTpoeHue ceyeHMII MHOTOTPaHHUKOB U TeJl Bpall|eHHs: CeueHus IWIUHZpa (TapasiiesbHo U
neprieH/IMKY/SIPHO OCH), CeueHHs1 KOHyca (Tapasiie/bHble 0CHOBaHUIO U MPOXOAsLIMe yepes
BepILVHY), CeUeHus 111apa, MeTO/bl IOCTPOEHUS CeUeHUIN: MeTOZ, C/1e[j0B, MeTO/, BHYTPEHHEro
IIPOEKTHPOBAaHKS, METOZ, ITepeHoca CeKylller II0CKOCTH.

BeKTOpr N KOOPAHWHATEI B ITPOCTPAHCTBE

Bekropsl B poctpaHcTBe. Orepalivi HaJ, BeKTopaMu. BekTopHoe yMHOKeHHe BeKTOpoB. CBOMCTBa
BeKTOPHOTO YMHOKeHUsI. [IpsiMoyro/ibHast cucTeMa KOOpJMHAT B pocTpaHcTBe. KoopaguHathl
BeKkTopa. Pasno)keHune BekTopa 1o 6asucy. KoopjuHaTHO-BEKTOPHBIM METO/ TIPY PellieHur
reoMeTpUYeCcKUX 3aziad.

[BWKeHus1 B IPOCTPAHCTBe

[Bwxenust ipocTpadcTBa. OTobpaxkeHus. J|BrkeHus U paBeHCTBO (uryp. O61ue cBoWCTBa
JBYDKeHUW. Brupl BV KeHNI: Napasiie/lbHbIM [TepeHoc, LieHTpaibHasi CUMMeTpus, 3epKaJlbHast
CUMMeTpUsI, TIOBOPOT BOKPYT MpsiMoi. [Tpeobpa3oBanust nopoous. [psimas u cdhepa Siinepa.

[TnaHMpyeMble pe3y/bTaThl 0CBOEHUs yuebHOro Kypca «['eomeTpusi» (yryO/eHHbIN ypOBeHb) Ha
YPOBHe CpeZiHero o01ero 0o6pa3oBaHuUst

JINUHOCTHBIE pe3y/bTaThbl
rpak/IaHCKOe BOCIIUTaHUe:

cOpMHUPOBAHHOCTH T'PA’KAAHCKOM TTO3UL[K 00YUArOIIerocst KaK aKTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCHICKOTO 00111eCTBa, MPeACTaB/IeHe 0 MaTeMaTHueCKUX 0CHOBaxX (DYHKI[MIOHUPOBaHUS
Pa3MUHbIX CTPYKTYP, SIBJIEHHH, TIPOLIeAYP TPAXKJAHCKOT0 ob1riecTBa (BBIOODHI, OMIPOCHI U APYTOE),
yMeHHe B3auMO/IeliCTBOBaTh C COLMA/IbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX PYHKLUSMU U
Ha3HaueHueM;

MaTpUOTHYE€CKOE BOCITUTAHUE:

c(hOpMHPOBAHHOCTb POCCUHCKOM IpaXk/IaHCKON UAEHTUUHOCTH, yBaXKeHUsI K TIPOLLIJIOMY U
HaCTOSIIIIEMY POCCHUHCKOM MaTeMaTHKH, [IeHHOCTHOe OTHOIIIeHHe K JOCTYPKEHUSIM POCCUHCKUX
MaTeMaTHKOB U POCCHUHCKOW MaTeMaTHueCKOM I11KOJIbI, UCTI0/Ib30BaHUe 3TUX 0CTKEHUN B PYTUX
HayKax, TeXHOJIOTUSX, Chepax IKOHOMHUKH;

AYXOBHO-HPAaBCTBEHHOE BOCITUTAHHE!

0CO3HaHHUe AYXOBHBIX L[EHHOCTeH POCCHIICKOTO Hapoza, CHOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHUS1, STUUYECKOTO TOBeIeHHs], CBSI3aHHOTO C MTPAaKTHUeCKUM TIPUMeHeHUeM JIOCTH)KeHUH HayKu
¥ [IeTe/IbHOCTBI0 YU8HOT0, 0CO3HAHKe JTMYHOTO BK/a/la B IOCTPOEHHe YCTOWUMBOro OyzyIiero;

3CTeThYeCkKoe BOCIIMTaHHe.

3CTeTUUYECKOe OTHOLIEHKEe K MUPY, BK/IFOUast 3CTETUKY MaTeMaTuueCKX 3aKOHOMEepHOCTeH,
00BbeKTOB, 3a7iay, pellleHrH, pacCyKAeHHH, BOCTIPUUMUYKMBOCTD K MaTeMaTUYeCKUM acTieKTam
Pa3/MUHBIX BH/IOB UCKYCCTBa;

(u3nyeckoe BOCIUTAHUE:

CCI)OpMI/IpOBaHHOCTb YMeHUs IIPUMEHATh MaTeMaTh4eCKHe 3HaHWA B MHTepeCaX 340pPOBOro 1
6e30macHOro 06[)&138 JKU3HH, OTBETCTBEHHOE€ OTHOIIIEHKWE K CBOEMY 310POBBIHO (BAOPOBOQ II1iTaHue,



cbaaHCUPOBAHHBIN PEXKUM 3aHSATUN U OTAbIXa, Pery/aspHast (u3nuecKasi akTUBHOCTB), (PHU3HUECKOe
COBepLLIEHCTBOBAHKE MPU 3aHATHSX CITIOPTUBHO-03/I0POBUTE/ILHOM /1€ATe/IbHOCTBIO;

TPYZOBO€e BOCIIUTaHUe:

TOTOBHOCTh K TPY/y, 0CO3HaHHe 1[eHHOCTH TPY/0/IF00us1, HHTepeC K Pa3/IMuHbIM chepaM
npodeCcCHOHA/ILHOM IeATeIbHOCTH, CBSI3aHHBIM C MaT€MaTHKOMN M e€ MPUIOKEHUsMH, YMEeHHe
coBeplaTh 0CO3HaHHBIN BEIOOD OyaAyIeli mpodeccry U peain30BbIBaTh COOCTBEHHBIE XKU3HEHHbIe
TJIaHbl, TOTOBHOCTh U CMIOCOOHOCTb K MareMaThyeCckoMy 0Opa30BaHHKIO M CaMOOOpa30BaHHMIO Ha
TIPOTsDKeHWUH BCeM )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pellieHUH MPaKTUYeCKuX 3azau
MaTeMaTHyeCKOU HarpaBlIeHHOCTH;

SKOJIOTHMYeCKOe BOCIIMTaHue:

Cc(OpMHUPOBaHHOCTb 3KOJIOTUUeCKOW KY/BTYPbI, TOHWUMaHUe BAUSHHUS COL[Ma/IbHO-95KOHOMUUEe CKUX
TIPOLIeCCOB Ha COCTOsIHYE TPUPOJIHON M COL[MA/TBHOM CpeZibl, 0CO3HaHKe I7I00aIbHOr0 XapakTepa
9KOJIOTMUYeCKHX Mpo0sieM, OpHeHTalvsl Ha IPUMeHeHre MaTeMaTHieCKUX 3HaHWUH [JIIsl PeIeHst
3a71au B 00/1aCTH OKPY>KaroIllel cpe/ibl, MIaHUPOBaHKe TIOCTYTKOB U OL[eHKU UX BO3MOXXHBIX
TIOCJIe/ICTBUM /11 OKpY»Katolllel cpe/ibl;

LIEHHOCTH HAYUYHOI'O MMO3HAHUA:

c(hopMUPOBAaHHOCTH MUPOBO33peHMS], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH
1 00I1eCTBeHHOM MPaKTHUKH, TIOHMMaHe MaTeMaTHueCKOW HayKH Kak cdepbl uesioBeuecKon
JiesiTeNTbHOCTH, TArOB eé Pa3BUTHS ¥ 3HAUMMOCTH /ISl Pa3BUTHS LIMBUIM3ALIUH, OBJIaJleHHe SI3bIKOM
MaTeMaTHUK{ U MaTeMaTUueCKOl Ky/IbTypOU Kak CpeJICTBOM T03HAHUsI MUPa, TOTOBHOCTD
OCYIL[eCTBJIATH POEKTHYIO U UCC/Ie/IOBATEbCKYIO 1esiTe/IbHOCTh UH/UBUYA/IbHO U B TPYTIIIE.

MertarpeiMeTHbIe pe3y/bTaThl
[To3HaBare/ibHBIE YHUBEpPCa/IbHbIE yueOHbIe 1eHCTBUS
basoBeble oruueckve JencTBUS:

BBISIB/ISITH U XapaKTePU30BaTh CyllleCTBeHHbIe TIPHU3HAKK MaTeMaTHueCKUX 00beKTOB, MOHITHH,
OTHOLLIEHUH MeX/y MOHSATUSIMU, (POPMY/IMPOBaTh OTpe/iesieHrs OHSITUM, yCTaHaB/IUBaTh
CyIleCTBEeHHBIN MPU3HAK KIacCU(PUKALIUM, OCHOBAaHUS /17151 0000111eHyst U CpaBHEeHUs1, KpUTepUH
TIPOBOJIMMOTO aHa/N3a;

BOCITPUHUMATh, (JOPMY/IMPOBATH 1 IIPe0OPa30BbIBATh CY>KAEHUS: yTBePAUTE/IbHbIE U
OTpuLiaTe/IbHbIe, eJUHAYHbIE, YaCTHBIE U 00II[He, YC/IOBHEIE;

BBISIB/ISITH MaTeMaTUUeCKre 3aKOHOMePHOCTH, B3aUMOCBSI3U U MIPOTUBOpeuns B (pakTax, JaHHBIX,
HaOJTIO/IeHNSIX U YTBEP)KAEHUSIX, MpeJiaraTb KpUTepHUHU /1J1s1 BhISIB/IEHHsS] 3aKOHOMEPHOCTeH 1
MIPOTUBOpEYNH;

AeJiaTb BBIBOABI C UCII0/Ib30BaHHMEM 3dKOHOB JIOTHKH, A€AYKTHUBHBIX U MHAYKTUBHBIX
YM03<':1KJ'II-O‘-IEHI/II‘/JI, YM03<':1KJ'II-O‘-I€HI/II‘/JI 110 aHAJIOTHUH,

TIPOBOJIUTH CaMOCTOSITE/IbHO [J0Ka3aTe/IbCTBAa MaTeMaTUueCKUX yTBep)KAeHWH (TpsiMble U OT
TIPOTUBHOTO), BEICTPAUBATh apT'yMeHTal[|I0, IPUBOIUTE MPUMePhI M KOHTPIIPHUMepbI, 000CHOBBIBATh
COOCTBEHHBIE CY>KJIeHUSI U BBIBO/IBI;



BBIOMpATh CII0CO0 pelieHHs yueOHOM 3a/jauk (CpPaBHUBATh HECKOIBKO BaPUAHTOB PeIleHus],
BBIOMpAaTh HanboJsiee OAXOASIIHI C YUETOM CAMOCTOSTE/ILHO BbIIe/IEHHBIX KPUTEPHEB).

ba3oBble nccienoBare/ibCKye J1eMCTBYS:

VICTI0/Tb30BaTh BOMPOCHI KaK UCC/Ie0BaTe/IbCKU MHCTPYMEHT [03HaHUs, (JOPMY/IMPOBaTh BOMPOCHI,
(buKcupytoliie MpoTUBOPeure, MpobsiemMy, yCTaHaBIMBaTh UICKOMOe 1 IaHHOe, ()OPMUPOBATh
TUIOTe3y, apryMeHTUPOBaTh CBOO ITO3ULIMI0, MHEHUE;

TIPOBOJIUTH CaMOCTOSITE/IHO CIIJIAHUPOBAHHbIN KCTIEPUMEHT, UCC/Ie/loBaHUe 110 YCTaHOB/IEHHUIO
0CcobeHHOCTel MaTeMaTUUeCKoro 00beKTa, SIBJIEHUS], TIPOL[eCCa, BhISIBIEHUIO 3aBUCUMOCTEN MeXXIy
00beKTaMH, SIBJIEHUSIMH, TTPOLIe CCAMU;

CaMOCTOATE/TbHO (POPMY/THPOBaTh 0000I11[eHUsT ¥ BBIBO/[bI TI0 pe3y/ibTaTaM MPOBeIEHHOTO
HaOJTIO/IeHNs1, UCC/IeIOBAaHMs], OL[eHUBAThb J0CTOBEPHOCTD TO/TyUeHHBIX Pe3y/IbTaToOB, BbIBOJOB U
0000111eHUIA;

IMPOrHO3MPOBATH BO3MOXXHO€ Pa3BUTHE MPOLIeCCa, d TAKXKe BbIABUI'ATh ITPEAIT0/I0KEHHNA O €ro
Pa3BHUTHHU B HOBBIX YC/IOBUAX.

Pabora ¢ uHdpopmarmeii:

BBISB/ISATH Je(UIATHI MHMOPMAI[WH, JaHHBIX, HEOOXOJUMBIX /1T OTBETA Ha BOIIPOC U /IS PelleHus
3a/1auy;

BBIOMpATh MH(OPMALHIO U3 MCTOUHHKOB Pa3/IMUHBIX THITOB, aHAIM3UPOBAaTh, CUCTEMAaTU3UPOBaTh U
VHTeprpeTUpoBaTh NH(GOPMALIMIO Pa3/IMYHbIX BUI0B U (hOPM Mpe/iCTaB/IeHNs;

CTPYKTYPUPOBaTh WH(OPMALIHIO, TIPeJCTaB/SATh €€ B pa3/IMUHbIX opMax, WITHOCTPUPOBATh
rpaduuecKy; OlleHUBaTh Ha/lé)KHOCTh UH(OPMALIMK TI0 CaMOCTOSITeTbHO C(hOPMYTMPOBAaHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS
Oo1enue:

BOCITPUHUMAThH U (POPMY/TUPOBATh CY>KJEHHSI B COOTBETCTBUY C YCIIOBUSIMH U L{eJISIMU OOIIIeHM,
SICHO, TOUHO, TPAMOTHO BbIP@)KaTh CBOIO TOUKY 3DEHHs B YCTHBIX M MMCbMEHHBIX TeKCTax, JaBaTh
TIOSICHEHUS 110 XO/ly pelleHHs 3a/laui, KOMMEeHTHUPOBATh [T0JIyYeHHbIN pe3y/ibTar;

B X07le 00Cy»X/IeHUsI 3a/laBaTh BOMPOCHI T10 CYIIeCTBY 00CYy»X/jaeMOii TeMbI, IPOO/IEMBI, pelaeMoit
3a/lauM, BbICKA3bIBaTh U/I€H, Halle/IeHHbIE Ha TIOUCK PeIIeHHs], COTIOCTaB/IATh CBOU CY>KIEHHUS C
CY>KJI€HUSIMU IDYTHX YUaCTHUKOB /IMajiora, 0OHapy)>kKMBaTh pa3/iMuKe U CXOACTBO TO3UILIWH, B
KOPPEeKTHO! (opMe (hOpMy/IMPOBaTh Pa3HOI/IACHs], CBOU BO3PaXKEHUS;

TIpe/|CTaB/IATh pe3y/bTaThl pelleHus 3alauk, SKCIIepUMeHTa, UCC/Ie,0BaHus, POEKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hopMat BHICTYII/IEHHMS C YUETOM 3a/iau Tipe3eHTaluu U 0cobeHHOCTel
ayJUTOPUU.

PerynsTiBHbIe YHUBepCaIbHbIe yueOHbIe eliCTBUS

CamoopraHu3anus:



COCTaBJIATH TUIaH, a/ITOPUTM DeIlleHUsT 3a/laui, BBIOUpATh CIIOCO0 pelieHust ¢ YYETOM UMEROIUXCS
PeCcypCoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapPUAHThI
pelilieHu# ¢ yuéToM HOBOW MH(bOpMaIUH.

CaMOKOHTPO/Ib, SMOLIMOHATbHBIN UHTEJIIEKT:

B/1a/ieTb HaBblIKaMH I03HaBaTe/ILHON pE(bJIEKCI/II/I KaK O0CO3HaHHsA COBepIlIdeMbIX AeﬁCTBHﬁ 141
MBIC/IMTE@/IBHBIX IMTPOLIECCOB, UX pe3y/ibTdTOB, B/Id€Th criocobamu CdMOITPOBEPKH, CAMOKOHTPOJIA
rnponecca 1 pe3y/jbTaTa pelleHnus MaTreMaTuueCcKou 3ad4H;

npeiBU/IeTh TPYLHOCTH, KOTOpPble MOT'YT BO3HUKHYTh IIPU pelleHNnH 3a/laul, BHOCUTh KOPPEKTHBEI B
JleATeIbHOCTh Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, [JaHHBIX, HAl/IeHHBIX OLIMOOK, BBISBI€HHbBIX
TPYAHOCTeW;

OLI€EHWBATh COOTBETCTBUE Pe3y/IbTaTa e/ U YCIOBUSAM, 00BSICHATH TIPUUMHBI [I0 CTHXKEHUS U/
He/IOCTWKEHUs Pe3y/IbTaToB /IeATeIbHOCTH, HAXOUTh OIIUOKY, /laBaTh OL€HKY ITPUOOPEeTEHHOMY
OTBITY.

CoBmecTHas [esiTe/IbHOCTb:

TIOHUMAaThb ¥ UCTI0/Ib30BaTh MPEUMYIIIeCTBA KOMaHAHOW U UHAWBU/YaIbHOW PabOTHI MPU PeIlIeHNH
yueOHBIX 3a7ia4, MPUHUMATh 1]eJIb COBMECTHOH JIeSITe/IbHOCTH, TVIAHUPOBAaTh OPraHU3alHio
COBMECTHOU paboThl, pacIipeze/siTh BU/bl paboT, 10roBapyUBaThCsl, 00CYK/AaTh TPOLIECC U Pe3y/bTaT
paboThl, 06001TIaTE MHEHHST HECKOTLKUX JTFO/IEH;

yuacTBOBaTh B TPYMIIOBBIX (hopMax paboThl (006CyKaeHHs], 00MeH MHEHHUH, «MO3TOBbIe IITYPMbI» U
WHBIE), BBIIOJTHATH CBOIO UacTh paboThl M KOOPAWHUPOBATb CBOM JIEMCTBHS C IPYTUMU YIeHaMH
KOMaH/Ibl, OLIeHMBaTh KaueCTBO CBOETO BK/Ia/ia B OOIIWIA MPOAYKT 110 KPUTEPHSIM,
c(OpMyJIMPOBaHHBIM yUaCTHUKaMH B3aUMOZeHCTBUSL.

[IpenMeTHBIe pe3y/bTaThl 0CBOEHUS yuebHOro Kypca «I'eometpusi» (YriyOneHHbIM ypOBeHb) Ha
ypOBHe cpefiHero obimero obpa3zoBanus B 10 kiacce

K koniy 10 Kiacca o6yuaroifuiicst HayuuTCs:

CBOOOZIHO OTIepUPOBATh OCHOBHBIMU TTOHSATHSIMU CTePEOMEeTPUH TP PellleHHH 3a/iau U TPOBeIeHuH
MaTeMaTHuueCKUX pacCy>K/eHui;

IMMPUMEHATb dKCHMOMBI CTEPEOMETPHUHN U CJ/IEACTBUA U3 HUX TIPU PEIIE€HWH reOMeTPUUeCKUX 3aa4;

KJIaCCI/ICl)I/IL[I/IpOBaTb B3aMMHOe€ PACIT0/I0KeHHe TIPAMBIX B ITPOCTPaHCTBeE, IVIOCKOCTEMH B
MPpOCTPAHCTBE, IMPAMbBIX U TVIOCKOCTEMH B TIPpOCTPAHCTBE,;

CBO60,E[HO OrieprupoBaTh IMMOHATHUAMM, CBA3dHHBIMU C YITIAMH B IIDOCTPAHCTBE: MeXXAYy IMPAMBIMUA B
MPpOCTPAHCTBE, MEXAY HpHMOﬁ 1 ITJIOCKOCTBIO;

CBOGO,HHO OIreprupoBaTh IMMOHATHUAMM, CBA3dHHBIMKW C MHOI'OI'PaHHHUKAMM;

cB0OOZIHO pacrio3HaBaTh OCHOBHBIE BU/[bl MHOTOTPAaHHUKOB (TIPU3Ma, MMPaMU/a, PSMOYTOTbHBIH
Trlapasuiesienurne, Kyo);

K/1acCU(UIMPOBATh MHOTOTPAaHHUKY, BLIOKMPAst OCHOBaHMSI /151 K/TaCCUDUKAIINH;

CBO60,E[HO OIreprupoBaTh IMOHATHUAMM, CBA3dHHBIMU C CeUeHHEM MHOT'OI'PaHHUKOB I1JIOCKOCTBIO;



BBINOJIHSATH NapajuiesbHoe, LieHTpaabHOe U OPTOrOHaIbHOEe MPOEeKTHPOBaHUe (PUI'yp Ha MJIOCKOCTb,
BBITIOTHATE M300pakeHus1 GUTYP Ha TVIOCKOCTH;

CTPOMUTH CeYeHUs] MHOTOTPaHHUKOB Pa3/IMUHbIMA MeTOZ,aMH, BBITIOJIHATE (BBIHOCHBIE) IIJIOCKUE
YepTeXKH U3 PUCYHKOB TIPOCTBIX 00bEMHBIX (UTYD: BUZ CBEpPXY, COOKY, CHU3Y;

BBIUMC/IATH TJIOIIA/[A TIOBEPXHOCTEH MHOTOIPaHHUKOB (TTpU3Ma, MUpaMK/ia), TeOMETPHUYeCKHUX TeJl C
nipuMeHeHreM (opMyI;

CBOOOZIHO OTIepUPOBATh TIOHSATUSIMUA: CUMMETPHSI B TIPOCTPAHCTBe, 1IeHTP, 0Ch U TJIOCKOCTh
CUMMETPHH, LIeHTP, 0Cb 1 TVIOCKOCTb CHMMETPUU (PUTYPBI;

cBOOOJJHO OTIepHPOBATh TIOHSTHSIMH, COOTBETCTBYIOIIMMH BEKTOPaM 1 KOOpPJMHATaM B
TIPOCTPAHCTBE;

BBITIOJ/IHATD AEﬁCTBHH HaJl BEKTOPaMWU;

pemaTh 3a4d4M Ha 0Ka3aTe/IbCTBO MaTeMATHUUE CKUX OTHOIIIeHUI U HaXO0XXJAeHKre reoOMeTpru4YeCKUx
BeJIMYHH, IIPUMEHSS U3BECTHBIE METOAbI TIPHU PEIeHHUKW MaTeéMaTUUYeCKHX 3a/ida4 MOBBILLIEHHOI'0 U
BBICOKOI'O YPOBHA C/IOKHOCTH;

TIPUMEHSITh TIPOCTeMHIITHe ITPOrpaMMHbIe CPeJICTBA U 37IeKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBbI
TIpY PelIeHnH CTePeoMeTPUUeCKUX 3a/1ay;

M3BJ/IeKaTh, TPeobpa30BbIBaTh U MHTEPITPETUPOBATh MH(OPMALIMIO O TPOCTPAaHCTBEHHBIX
reoMeTpuuecKux (purypax, peZcTaBaeHHY0 Ha yepTexkax U PUCyHKaXx;

MMPUMEHSATD T10/TyU€HHbIE€ 3HAHUS Hd MMPAKTHUKE. CDABHUBATH U dHA/IM3WUPOBATH pedJ/IbHbI€ CUTYALIUH,
MPUMEHATDb U3YyUE€HHbIE TTIOHATHSA B IPpOLIeCCe MOWCKA pellIeHUS MaTeMaTh4e CKH CCI)OPMY]IHPOB&HHOﬁ
HpO6JI€MbI, MOZe/IMPOBAaTh pea/ibHbIE CUTYydllUH Ha A3bIKE reOMeTPpUH, NCC/IeJ0BATh MOCTPOEHHLIE
MOZ€eJ/I1 C UCII0/Ib30BdAHHWEM IreOMeTpHUUECKUX TOHSTUH U TeopeM, dliriapaTa a]IFE6pBI, peniaTtb
MpakKTHU4YeCKHe 3a/ld4u, CBA3dHHbIE C HaXO0XKJEeHHEM IreOMETPHUUECKHUX BE/IMUNH;

MMeTb TIpe/iCTaB/ieHrsl 00 OCHOBHBIX 3Tarax Pa3BUTHsI TeOMeTPUH KaK COCTaBHOM YacTH
(dbyHIamMeHTa pa3BUTHSI TEXHOJIOTHUMN.

[TpenMeTHBIE pe3y/bTaThl 0CBOeHHs yueOHOTo Kypca «I'eomeTpusi» (YIiyOeHHbINH YPOBEHb) Ha
YPOBHe cpefiHero obiero obpa3oBanus B 11 kiacce

K koHiry 11 kacca oOyuaromuics Hay YnTCs:

CBO60,E[HO OreprupoBaTh IMOHATHUAMM, CBA3dHHBIMUA C HHHHHAPHHECKOﬁ, KOHMUECKOU 1 Cd)equeCKOﬁ
MOBEPXHOCTAMM, 00BSCHATL CITI0COOBI MoJIyueHus;

OTepUpOBaTh MOHSATHUSIMH, CBSI3aHHBIMU C TeJIaMH BpallleHUs: LIUIMHPOM, KOHYCOM, cdhepoii 1
111apom;

pacro3HaBaTh Teja BpaijeHus (LUIHH/D, KOHYC, cdepa U 1ap) U 00bACHATH CIIOCOOBI MOTyUeHHst
Tes BpalleHuUs;

K/IaCCU(UIIMPOBaTh B3aUMHOE pacroyiokeHre cdepbl U IMJI0CKOCTH;

BBIUUC/IATE BEJIMUMHEBI 3J/IEMEHTOB MHOT'OI'PAHHUKOB U T€JI BpAILI€HUS, 00BEMBI U rJiomaaun
HOBerHOCTeﬁ MHOI'OI'DAHHMKOB U TeJ1 BPpallleHHsd, TeOMeTPUUECKHX TeJT C IIPUMEHEHHUEM Cl)OpMYJ'I;



CBOOOJJHO OTIepHPOBaTh MOHSTHSIMH, CBSI3aHHBIMH C KOMOMHAIMSIMU TeJT BPaIlleH!s 1
MHOTOTPaHHHKOB: MHOTOT'PaHHUK, BITMCAHHBIN B c(epy U ONrcaHHbIN OKO/O cdepsl, cdepa,
BITMCAHHasl B MHOTOTPAHHUK WIH TeJIO BPall|eHUs;

BBIUUC/IATE COOTHOLIEHUA MeXAY I/10aAIMHA HOBerHOCTEﬁ 1 00BEMaMu HOAOGHbIX TeJI;

n300pakaTh u3yuyaemble (PUTypbl, BHITIOMHATE (BBIHOCHBIE) TJIOCKKME YepTeXKH U3 PUCYHKOB
NIPOCTBIX 00BbEMHBIX (UTYP: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUTh CeueHHsl Tesl BpalljeHus;

W3BJIeKaTh, UHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh MH(POPMALMIO O TIPOCTPAaHCTBEHHBIX
reoMeTprUYeCcKUX QUrypax, rpeicTaBIeHHYIO Ha UepTe)kax U PUCYHKax;

CBOOOZIHO OTIepUPOBATh TIOHSATHEM BEKTOD B TTPOCTPAHCTBE;
BBINOJIHATH OMepaliiy Haji BeKTOPaMHy;
3a/laBaTh IJIOCKOCTh ypaBHEHWEM B /IeKapTOBOM CUCTeMe KOODJUHAT;

pellaTb TeOMeTpUUYeCcKre 3a/laul Ha BbIUMC/IeHUEe YIJIOB MeX/y TIPSIMBIMU U TIJIOCKOCTSIMHU,
BBIUMC/IEHWE PACCTOSTHUM OT TOUKHU JI0 TVIOCKOCTH, B 11€JI0M, Ha TIpUMeHeHre BeKTOPHO-
KOOPAMHATHOTO MeTO/la TP pellieHrH; CBOOOIHO OTepUPOBATh MOHITUSMH, CBSI3aHHBIMU C
JIBI)KeHHEM B IPOCTPAHCTBe, 3HaTh CBOMCTBA JABHKEHUM;

BBITIOTHATE U300pakeHUs] MHOTOTPAaHHUKOB U TeJT BpallleHHs NP Mapasuie/IbHOM TepeHoce,
LIeHTPa/IbHOU CUMMETPUH, 3epKaJlbHOW CUMMETPHH, ITPH MOBOPOTe BOKPYT MPSIMOM,
nipeoOpa3oBaHUs TIO100MsT; CTPOUTE CeUeHHst MHOTOTPAaHHUKOB U TeJl BPallleHUs: CeYeHust
LWIMH/pa (TIapasule/IbHO Y MepleHJuKY/IspHO OCH), CeueHus KOHyca (rapasule/lbHble OCHOBAaHUIO U
NIPOXOZALIIMEe Yepe3 BeplINHY), CeYeHUs 11apa;

HCI0J/Ib30BATh METOAbI ITOCTPOEHUSA CEeUeHUI: MeTO/[ C/iejoB, MeTOJ BHYTPEHHEI0 MPOEKTUPOBaHNA,
MeTO/ IrepeHoCa CEKyH_[eI;i IIJIOCKOCTH;

JAOKAd3bIBATb r'eOMeTPpUUECKHE YTBEPXKIAEHUA;

TIPUMEHSTh reoMeTpruuecKre (akThl [71s1 pellleHrs CTepeoMeTpUUYeCKUX 3a/ay, Mpe/Iosiaratommx
HEeCKOJTbKO I11aroB pellleHus], eC/IU YCI0BHYsI IPUMeHeHHsI 3a/laHbl B SIBHOM U HesiBHOM (hopMe;
pelliaTh 3a/la4y Ha /l0Ka3aTe/bCTBO MaTeMaTUueCKUX OTHOIIeHWH U HaXOXK/leHHe reoMeTpruyeCcKuX
Be/IMUMH; TIPUMEHSTh NTPOrpaMMHbIe CPe/ICTBA U 3/IeEKTPOHHO-KOMMYHUKAL[MOHHbIE CUCTEeMBI ITPU
pellieHn CTepeoMeTpUUeCcKUX 3a/jau;

TIPUMEHSITh M10JTyYeHHble 3HaHUS1 Ha TIPAKTHKe: CPaBHUBATh, aHA/IM3UPOBaTh U OLIEHMBATh peaslbHbIe
CUTYyaLlUy, TIPUMEHSITh W3y4YeHHbIe MMOHSATHSI, TeOpPeMbl, CBOMCTBA B TIPOLIeCCe MOUCKA pelleHus
MaTeMaTh4eCcku c(hopMyIMpoBaHHOMN MPo6JieMbl, MO/IE/TMPOBATh peasibHbie CUTYal[ud Ha SI3bIKe
reoMeTpH1H, UCC/Ie[J0BaTh OCTPOEHHbIE MOJe/H C UCIO0Ib30BaHHEeM reOMeTPHUYeCKUX MOHSATHN U
TeopeM, arrapara anredphbl, pelllaTh MpakTUUeCcKre 3aflauk, CBs3aHHbIe C HAXOK/[eHUeM
reoMeTpruYeCcKUX BeJIMUMH;

MMeTb TIpe/iCTaB/IeHrsl 00 OCHOBHBIX 3TaraX Pa3BUTHSI TeOMeTPUH KaK COCTaBHOM YacTH
(dbyHmamMeHTa pa3BUTHSI TEXHOJIOTHM.

TemaTrueckoe rjiaHUpPOBaHUe yueOHOTo Kypca «['eometpusi» (yrinybneHHbIl ypoBeHb) B 10 Kacce

Ne /1 HanmenoBaHue KonnuectBo OJIeKTPOHHbIe
pas/iesioB U TeM 4yacoB (umdpoBbie)



a U1

OBIIIEE
KOJIMYECTBO
YACOB IO
TIPOTPAMME

MpPOrpaMMbl
Bcero

Bgenenue B 23
CTepeoMeTpHI0
BsaumHoe 6
pacrioJioykeHye
NIPSIMBIX B
TIPOCTPaHCTBe
[TapannensHOCTH 8
MPSIMBIX U
IIJIOCKOCTEU B
TIPOCTPaHCTBe
[TeprieHAUKYIAPHOCTE 25
NPSIMBIX U
IIJIOCKOCTEU B
IIPOCTPaHCTBe
Yriel v paccrosHus 16
MHororpaHHUKH 7
Bexkropsl B 12
TIPOCTPaHCTBe
[ToBTOpEHVE, 5
obo611ieHMe 1
CUCTeMaTh3aLus
3HaHUMU

102

obpa3oBare/ibH
ble pecypchbl
KontposibHblie [IpakTuueckue
paboThI paboThI
1

TemaTrueckoe MjIaHUPOBaHWe yueOHOTO Kypca «['eometpusi» (yrinybneHHbIN ypoBeHb) B 11 Kmacce

Ne /11

ul

HaunmMmenoBanue KomuuecTBO

paszesioB U TeM 4YacoB
NpOrpaMMbl

Bcero

Ananutnueckas 15
reoMeTpus
[ToBTOpEHVE, 15
0600111eHIe U
cUcTeMaTHu3aLus
3HaHUU

O0bémM 17
MHOTOTPaHHHKA
Tena Bpaijenus 24
[Tnomaau 9
TIOBEPXHOCTU U
00BEMBI KPYT/IBIX
Ten

L BrkeHust 5
[ToBTOpEHMeE, 17

ONeKTpOHHbIe
(tudpoBsbie)
obpa3oBare/ibH
ble PecypChI

KontposbHele IIpakTuueckue
paboThI paboThI

1



0600111eHIe U
cUCTeMaTh3aLs
3HaHUU

OBLIEE 102 8
KO/IMYECTBO

YACOBIIO

[MTPOI'PAMME

[ToypouHoe naHUpoBaHKue yueOHOro Kypca «['eometpusi» (yrinybneHHbIM ypoBeHb) B 10 Kacce

No
/1

10

11

Tema ypoka Komuue
CTBO
4yacoB

Bcero Kontp. IIpaxr.

OcHoBHbIe TipaBuUIa 300pakeHUst Ha pUCYHKe 1
TIJIOCKOCTH, TMapas/ie/bHbIX MPSIMbIX
(oTpe3KoB), cepeiIMHbI OTPe3Ka

[ToHsITHSI CTepeOMeTpHU: TOUKA, NpsiMasi, 1
TJIOCKOCTb, MPOCTPaHCTBO. OCHOBHbIE
ripaBusia U300pakeHUs1 HA PUCYHKe

TJIOCKOCTH, Tapa’suie/IbHbIX MPSMbIX
(oTpe3KoB), cepeiUHbI OTPe3Ka

IToHsTHS: TIepeceKarolHecs MI0CKOCTH, 1
Triepecekaroluecs rnpsiMast ¥ IjI0CKOCTb;
TIOJIYTIPOCTPAHCTBO

[ToHsATHA: MepeceKarolyecs IVIOCKOCTH, 1
TrepeceKaroLuecs rnpsiMast v IjI0CKOCTb;
TI0/TyIIPOCTPAaHCTBO

MHororpaHHUKY, 300pa>keHre TIpocTermmx 1
MPOCTPaHCTBeHHbIX (PUTYP,

HeCYIIeCTBYIOIIUX 00BHEKTOB

MHoOrorpaHHuKH, U300pa>keHue MpoCTeriux 1
MPOCTPaHCTBEHHBIX (PUTYP,

HECYIIeCTBYIOIIUX 00BEKTOB

AXCHOMBI CTepeOMeTpPUH U TepBbie CyieACcTBUsA 1
13 HUX

AXCHOMBI CTepeOMeTpUH U TepBbie CyieACcTBUsA 1
13 HUX

AXCHOMBI CTepeOMeTpPUH U TepBbie CyiefCcTBUsA 1
13 HuX. CriocoObI 3a/jaHus TIPSIMBIX U
TIJIOCKOCTe B rpocTpaHcTBe. O603HaueHus
MIPSIMBIX U MJIOCKOCTEN

V300pakeHue ceueHU MUpaMupl, Kybau 1
TIPY3MBbI, KOTOPbIe TIPOXOJST UYepe3 ux pédpa.
M306pakeHue TiepeceueHus MoTyuyeHHbIX
M7I0CKoCTel. PackpamBaHue MOCTPOEHHBIX
ceueHHI pa3HbIMU 1[BETaMU

N300pakeHre ceueHMid MMpaMuAbl, Kybau 1
MIPU3MbI, KOTOPbIe MPOXOJSAT uepe3 ux péopa.
N300pakeHne miepeceveH st OTyYeHHbIX
rockocTell. PackpaimBaHue MoCTPOEHHBIX
Ce4yeHU pa3HbIMU LIBETaMU

paboThI paboTHI

ONeKTPOHHbIE

1u¢pOBLIE
obpa3oBaresbHbIE

pecypchl



12

13

14
15

16

17

18

19

20

21

22

23

24

25

M3006pakeHne ceueHU TTUPaMU/IbI, Kyba u
MIPU3MbI, KOTOPbIe TIPOXOJSAT uepe3 ux péopa.
N300pakeHne iepeceveH st OTyYeHHbIX
r0cKocTel. PackpaimBaHue MOCTPOEHHBIX
CeueHU pa3HbIMU L{BeTaMU

N300pakeHue ceueHU TMpaMK/ibl, Kyba u
TIPH3MBbI, KOTOPbIE TIPOXOJST yepe3 ux pédpa.
M306pakeHue TiepeceueHus MoTyuyeHHbIX
nI0cKocTel. PackpallimBaHye MOCTPOeHHbIX
CeueHWl pa3HbIMH 1|BETaMHU

MeTog, cnefjoB AJis TOCTPOEHUS CeUeHU I
Mertop cnefoB /151 MIOCTPOEHHsI CeUeHHH.
CBoliCTBa NepeceueHny NPSIMbIX U
TMJI0CKOCTeM

MeTog, cnefjoB AJ1s IOCTPOEHUS CeYeHu.
CBolicTBa nepeceyeHUid NPSIMbIX U
TIJIOCKOCTeN

[TocTpoeHue ceueHuit B upamMuze, Kyoe 1o
TPEM ToYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)kel 1 3aIuCh 111aroB
MOCTPOEHHs

[TocTpoeHue ceueHuit B upamuze, Kyoe 1o
TPEM ToYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)kel 1 3aliCh 111aroB
MOCTPOEHHs

[TocTpoeHue ceueHuit B upamMuze, Kyoe 1o
TPEM ToYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)kel 1 3aluCh 111aroB
MOCTPOEHHs

[TocTpoeHue ceueHuit B upamuze, Kyoe 1o
TPEM ToYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)kel 1 3aIuCh 111aroB
MOCTPOEHHs

[ToBTOpeHyve nyiannMeTpun: Teopema o
TMIPOTIOPLIMOHA/IBHBIX OTpe3Kax. [Togobue
TPEyroJIbHUKOB

[ToBTOpeHue nanumerpun: Teopema
MeHesnasi. PacueTsl B ceUeHHsIX Ha BBIHOCHBIX
yepTekax. VIcTropusi pa3BUTHS MJIaHUMETPUU
Y CTepeoMeTpuu

KonTposibHas pabota " AKCHOMBI
crepeomeTpur. CeyeHust"

B3anMHoOe pacriosio)keHue MpsiMbIX B
npoctpaHcTBe. CKpelMBaroLuecs npsMble.
[Tpri3HaKy CKpeLMBAIOLUXCS MPSAMBIX.
[TapannenbHble NpsivMble B IPOCTPAHCTBE
Teopema 0 CylL[eCTBOBaHUU U
e/IMHCTBEHHOCTH TPSIMOU TapasjiesibHON
JIaHHOM TIPSIMOM, MPOXOASILeN uepe3 TOUKY
MPOCTPAHCTBA U He JieXKalllel Ha JaHHON
npssMol. JIeMMa o repeceueHuy
rapasijieJibHbIX TIPSMBIX [JIOCKOCTBIO



26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

[TapanienpHOCTE Tpex NpsAMBbIX. Teopema o
TPEX Mapa’sie/bHbIX NpsIMbIX. TeopeMa o
CKpelMBaOIMXCS TPSIMBIX

[TapannensHOe npoekTUpoBaHue. OCHOBHbIE
CBOMCTBA NapasiieJIbHOrO NPOEeKTUPOBAHMUS.
N300pakeHue pa3HbIX GUTyp B
rapa’suie/ibHOM NPOeKLUU

LleHTpanbHas MpoeKLys. Yroi C
COHAIpaB/IeHHbIMA CTOPOHAMU. YTOJI MEXIY
MpPSIMBbIMA

3ajaum Ha [j0Ka3aTe/IbCTBO U UCC/Ie[0BaHNe,
CBSI3aHHBIE C PaCroI0KeHHeM MPSMBbIX B
NIPOCTPaHCTBe

[ToHsaTHA: TapanienbHOCTb NPSIMON U
IIJIOCKOCTH B IpocTpaHcTBe. IIpr3Hak
rapasijie/IbHOCTH MPSIMOU U MI0CKOCTH.
CBoliCcTBa NapasiesbHOCTU MPSIMOU U
MJI0OCKOCTH

I'eomeTprueckyre 3ajaun Ha BBIYUC/IEHUE U
Jl0Ka3aTe/IbCTBO, CBSI3aHHbIE C
TNapaJijieJIbHOCTBIO NIPSMBIX U IIJIOCKOCTEU B
MPOCTPaHCTBe

[TocTpoeHue ceueHus, POXOJALETO yepes
JIaHHYIO MPSIMYI0 Ha uepTexe U
TrapasijieJIbHOrO pyrou npsiMou. Pacuér
OTHOILLIEHWH

[TapasnnensHas npoeKLys, IPUMeHeHYe /1JIs1
MOCTPOeHUsI cedeHUM KyOa 1
napasnenenunesna. CeoncTsa
rapasijiesienimnesia ¥ pyu3Mbl
[TapannenpHble m1ockocTy. ITpusHaku
rapas/iesibHOCTH [IByX IIJIOCKOCTeN
Teopema o napasiesibLHOCTH U
eIMHCTBEHHOCTH IJIOCKOCTH, MPOXOZsLLei
yepe3 TOUKY, He IIPUHAJJIeKally o JaHHOU
MJIOCKOCTH U C/Ie/ICTBUS U3 Heé

CaoricTBa napasienbHbIX IJIOCKOCTeM: 0
rapasi/iesibHOCTH MPSIMBbIX TlepeceueHust py
repeceyeHunH JIByX INapasiie/bHbIX
TIJIOCKOCTEN TpeThen

CBolicTBa MapasiiebHBIX TI0CKOCTel: 00
OTpe3Kax Mnapasule/ibHbIX MPSIMBIX,
3aK/IFOYEHHBIX MeXX/y Tlapasile/IbHbIMUA
TMJIOCKOCTSIMM; O TlepeCceueHuH MpsiMou C
JIByMs1 Napasijie/IbHbIMU IJIOCKOCTSIMU
[ToBropenue: Teopema [Tudaropa Ha
TIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
NIPSIMOYTO/IBHOTO TPEYyro/IbHUKA

CoiicTBa Kyba 1 NpsSIMOYTOTLHOTO
rapasiiesenuresa

BeIuncsieHue JyIMH OTPe3KOB B KyOe 1

—



42

43

44

45

46

47

48

49

50

51
52

53

54

55

56

57

58

59

60

61

62

63

MPSIMOYTO/IbHOM TapaJuie/ienurie/ie
[TepnieHAUKY/ISIPHOCTh NPSIMOU U TIJIOCKOCTH.
[Ipu3HaK neprieHAUKY/ISIPHOCTH MPSIMOM U
TIJIOCKOCTH

[TepneHAUKYISIPHOCTE NPSIMOW U TJIOCKOCTH.
[Ipu3Hak neprieHAUKY/ISIPHOCTH TIPSIMOM U
TJIOCKOCTH

Teopema 0 cyiiecTBOBaHUU U

eJMHCTBEHHOCTH TIPSIMOU, MPOXOASALLIeN uepes

TOUKY IIPOCTPAHCTBA U HepHEH,E[HKYHHpHOﬁ K
IIJIOCKOCTHU

1

1

1

[TnockocTH 1 neprneHuKy/IsIpHbIE UM TpsiMble 1

B MHOT'OI'DPAHHUKAX

[TnockocTH 1 neprneHuKy/IsIpHbIE UM TpsiMble 1

B MHOTOTpaHHUKAax

[TepnienuKynsip ¥ Hak/IoHHas. [locTpoeHue
neprieH/IMKy/sipa U3 TOUKW Ha MPSMYH0
[TeprienuKynsip ¥ Hak/IoHHas1. [locTpoeHue
neprieH/IMKy/sipa U3 TOUKK Ha MPSMYH0

Teopema o Tpéx neprneHAVKy/sIpax (MpsmMasi u

obparHast)

Teopema o Tpéx neprneHAVKy/sipax (MpsmMasi u

obparHast)

Yron mexxly CKpeLMBaroLMMUCS PSIMBIMU
[Tonck nepneHANKY/ISPHBIX MPSIMBIX C
TOMOLLIbI0 MepIeHAUKY/ISPHBIX MJI0CKOCTeN
OpToroHasnsHOe MPOEKTUPOBaHUE
[TocTpoeHue ceueHuit Kyba, pU3MBI,
NPaBWIBHOM MMPaMU/IbI C IIOMOLLBIO
OpPTOTOHAIbHOU MPOEeKLIUU

[TocTpoeHue ceueHnii KyOa, IPU3MBI,
MpaBWIbHOM NUPaMU/IbI C TOMOLLbIO
OpPTOTOHATBHOW MPOEKLIUU

CrMMeTpHs B IPOCTPAHCTBE OTHOCUTE/IbHO
riockocTH. [Imockocty cummertpuii B
MHOTOTPaHHHKAaX

ITpu3sHaK neprieH uKy/IIPHOCTH MPSIMOU U
TIJIOCKOCTH KakK C/1e/ICTBUE CUMMETPUU
[IpaBubHBIE MHOTOTPAaHHUKU. Pacuét
PacCTOSIHUM OT TOYKH IO TIJIOCKOCTH
[IpaBubHBIE MHOTOTpAaHHUKU. Pacuér
PacCTOSIHUM OT TOYKH IO TIJIOCKOCTH
Crioco06bl OTyCTUTH TePIIeH/IUKY/ISPbI:
CUMMETPHUS1, CABUT TOUYKH 110 Tlapasiie/lbHOU
MpsIMOM

CBYr Mo HenapasulebHOW TIPSIMOH,
HM3MeHeHUe PacCTOSTHUN

KonTposbHasi pabota "B3aumHoe
pacrionoyXeHye NpsSIMbIX Y TVIOCKOCTeN B
IpocTpaHcTBe”

[ToBTOpEHMe: yroa MexXay NpsMbIMU Ha
TJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIbHOM

1



64

65

66

67

68

69

70

71

72

73

74

75

76

77

78
79

80

81

82

83
84

TPeyroJIbHUKe, TeopemMa KOCUHYCOB
IToBTOpEHME: YO MeXay 1
CKpelMBaIMMUCS IPSIMbIMU B

TIPOCTPAHCTBe

[eomeTprueckue MeTO/bl BbIUKMC/IeHUs yra 1
MeXXZy TIPSIMBIMU B MHOT'OT'PaHHHKAaX
[iByrpaHHbIi yros. CBOMCTBO JTMHEWHBIX 1
YIJIOB [IByTPaHHOIO yIJIa

[TepnienguKynsapHble rockocty. Ceoucrea 1
B3aUMHO TepIIeHUKY/ISIPHBIX TIJI0CKOCTeN
[Ipu3HaK neprneHAUKY/ISIPHOCTH IJIOCKOCTeH; 1
TeopeMa O TIPSIMOM TlepeceueHus IByX
TJIOCKOCTEN MeprieHIUKY/ISPHbIX TPeTber
IIJIOCKOCTH

[TpsiMOyTONBHBIN TTapasuiesnenures; Kyo; 1
V3MepeHHUs], CBOMCTBA MPSIMOYTOJIbHOTO
rapasiiesenuresa

Teopema o fraroHaay NpsAMOYro/IbHOTO 1

rapasijiesieniurie/ia v Cyie[iCTBUe U3 Heé
CrepeoMeTpuueckue U MpUK/IaiHbIe 3aaud, 1
CBsI3aHHBIE CO B3aMMHBIM pacroioKeHreM
TMPSIMBIX U TIJIOCKOCTH

[ToBTOpEHMe: CKpeluBaroLlecs npsmble, 1
Tapasuie/ibHble TUIOCKOCTH B CTaHapTHBIX
MHOTOIPaHHUKaX

[Tapa napasiienbHBIX TIJIOCKOCTeN Ha 1

CKPeLMBAOLLUXCS MPSIMbBIX, PACCTOSTHUE
MeX/ly CKpeLMBarOLMMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUsIX

PaccTosiHre OT TOUKH /10 MJI0CKOCTH, 1
pacCTosiHUe OT NPSMOU 10 TJIOCKOCTH
BbruriciieHre pacCTOSTHUN MeXIy 1

CKpeLUBaOLLIUMUCS MPSAMbIMU C TTIOMOLLBIO
NepreHIMKY/IIPHOM TJIOCKOCTU

TpéxrpaHHbIl yroJi, HepaBeHCTBa ISt 1
TpexrpaHHbIX yr/ioB. Teopema [Tudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB /11
TPEXTPaHHOIO yIvIa

OneMeHTHI c(pepUueCKoii reoMeTpru: 1
reofie3uueckue JMHUU Ha 3emie

KonTposbHas pabota "Yrbl v pacctosiHus” 1
Cucremaru3anus 3HaHUM "MHororpaHHuk u 1
€ro 3/IeMeHTh!"

ITupamuza. Buasl nupamug. [IpaBunsHas 1
nipamuza
IIpu3ma. IIpsiMas U Hak/IOHHAas MIPU3MBI. 1

[IpaBuibHas rprsma

[Tpsimoli mapasienenunes, NpsSIMOYTroO/bHbIN 1
rapaJsuiesienures, Kyo

Brinyksible MHOrorpaHHuku. Teopema Oitnepal
Beinyk/ble MHOrOrpaHHUKU. Teopema 1
Otinepa. [IpaBu/bHbBIE ¥ TOMYIIPABU/IbHBIE



85
86

87
88
89
90
91

92
93

94
95
96
97
98
99

MHOT'OTPaHHUKHU

KonrposnbHas paborta "MHOrorpaHHUKH'"
[ToHATHE BeKTOpa Ha IVIOCKOCTU U B
[IPOCTPaHCTBe

CyMMa BeKTopoB

PasHoCTE BeKTOPOB

[IpaBusio napasesnenuresa
YMHOXeHHe BeKTOpa Ha UKCJI0
Pasno)keHre BeKTOpa 10 6a3ucy Tpéx

_
—_

Y

BEKTOPOB, He JIe)KdlllUX B OAHOﬁ IIJIOCKOCTH

CkasisipHOe rpou3Be/ieHre
BbIuKc/ieHHe yI/ia MeXXy BEKTOPaMH B
MPOCTPaHCTBe

T[TpocrTeiiive 3aauu C BEKTOpPaMU
I[MpocTeiiye 3ajaunl C BEKTOPaMH
T[TpocTeiiive 3afauu C BEKTOpaMU
I[MpocTeiive 3ajauvl C BEKTOPaMHU
O06o006111eHre ¥ cCTeMaTU3al[us 3HaHUI
O06o006111eH1e ¥ CHCTeMaTH3al[|s 3HAaHUI

100 NtoroBasi KoHTposibHasA paboTta
101 VToroBast KOHTpO/IbHAs1 paboTa
102 O606111eHMe U CUCTeMaTH3allMs 3HaHUH
OBHIEE KOJIMYECTBO YACOB
[ToypouHoe rjiaHUpoBaHue yueOHoro Kypca «['eometpusi» (yriybieHHbIN ypoBeHb) B 11 kiacce

Ne ri/n1

Tema ypoka

IToBTOpEHUE TEMBI
"KoopauHaTel BeKTOpa Ha
TJIOCKOCTHU U B
IpoCTpaHcTBe"
IToBTOpEHUE TEMBI

"CkaJisipHOe npou3Be/ileHue

BEKTOPOB"
[ToBTOpEHME TeMbI

"BpIunic/ieHre yIyia Mexay

BeKTOpaMH B
MPOCTpaHCcTBe"
[ToBTOpEHME TEMBI
""YpaBHeHUe TPsIMOH,
MPOXOZsIIel uepes /iBe
TOYKH"

YpaBHeHUe TIJI0CKOCTH,
HOpMaJlb, ypaBHeHUe
TJIOCKOCTH B OTpe3Kax
YpaBHeHMe TJI0CKOCTH,
HOpMaJib, ypaBHEHUE
TJIOCKOCTH B OTpe3Kax

BekTopHOe npou3sesieHue

_

N e T o W = S R SRS

102 6

KonunuectBo
4acoB

Bcero

0

Koutp. IIpakr.
paboTbl paboThI

OJIeKTPOHHbIE

LU(pOoBbIe
obpa3oBarebHbIe

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

21

22

23

JIuHeliHble HepaBeHCTBa, 1
JUHeHoe
NporpaMMHpOBaHue
JIuHeliHble HepaBeHCTBa, 1
JIMHENHOoe
IporpaMMHpOBaHue
AHamituueckre metofsl 1
pacyéra yria Mexznay
NPSIMBbIMU B

MHOT'OTPaHHHKaX
AnHamituueckre metofsl 1
pacyéra yria Mexzay
IIJIOCKOCTSIMU B
MHOT'OTpaHHHKaX

®dopmyna paccTtosgHus oT 1
TOUKHU /10 TJIOCKOCTH B
KOOpZHaTax

HaxoxaeHue paccTossHUM 0T 1
TOYKH 10 TUIOCKOCTH B Kybe
HaxoxaeHue paccTossHUM 0T 1
TOYKH /10 TUIOCKOCTH B
NpaBWIbHOM NUpaMu/ie
KonTposibHas pabota 1
" AHamMTHYeCKast

reomeTpus”

CeueHus MHOTOTDaHHUKOB: 1
CTaH/lapTHbIE
MHOTOTPaHHUKU

CeueHurss MHOTOIPaHHUKOB: 1
MeTO/, C/1e[l0B

CeueHurss MHOTOIPaHHUKOB: 1
CTaH/JapTHbIE TJI0CKOCTH,
repeceyeHus NpsAMbIX U
TMJI0CKOCTeM

[TapasnencHble TipaMble 1 1
IJIOCKOCTHU: NapasijiesibHble
ceyeHus!

[TapamnnenbHble npsiMble 1 1
IVIOCKOCTH: pacuér
OTHOLLIeHUN

[TapasnencHble TipaMble 1 1
IIJIOCKOCTH: YIVIbI MEXIY
CKpellHBaoLMUCS
MpSIMBbIMA
[TeprieHAUKY/ISIpHbIE 1
TIpsIMble U TJI0CKOCTH:
CTaH/lapTHBIE Maphl
repreH UKy IsIPHbIX
TJIOCKOCTEN U MPSIMBIX,
CUMMETpUH

MHOTOTPDaHHHUKOB
[lepnieHAUKY/ISIpHBIE 1



24

25

26

27

28

29

30

31

32

33

34

35
36

NpsIMble Y TJIOCKOCTH:
TeopemMa 0 Tpex
neprieH/IMKy/sipax
[MeprieHAUKYSIpHBIE
NpsIMble Y TJIOCKOCTH:
BBIUMCJIEHUS [JIVH B
MHOTOTpaHHUKAax
IToBTOpEHMe: rIoIaAu
MHOTOYT0JIbHUKOB,
(dhopmysbl A1 T101LA/ e H,
coobpakeHUsE TIOAOOUS
IToBTOpEHMe: rIoIaAu
MHOTOYT0JIbHUKOB,
(dhopmysbl A1 T101LA/IeH,
coobpakeHUsE TIOAOOUS
IToBTOpEHMe: rIoIaAu
MHOTOYT0JIbHUKOB,
(dhopmysbl AJ1s T101LA/IeH,
coobpakeHUs TIOZOOUS
[Tnoiagy ceueHU

MHOTOTPaHHUKOB: TIIOIIAH
TIOBePXHOCTeH, pa3pe3aHust

Ha yacTu, CooOpaXkeHHst
nofo6us
[Tnomaau ceueHui

MHOTOI'DaHHUKOB: TIIOIIA/IH
TIOBEPXHOCTEH, pa3pe3aHus

Ha yacTu, CooOpakeHust
noo0ust

KonTposbHas pabora
"[IoBTOpEHMUe:
MHOTOTPaHHMKHU, CeUeHUsI
MHOTI'OTPaHHUKOB"

O61Bém Testa. O6beM
MIPSIMOYTO/IbHOT'O
napasijenenuresa

3amauu 06 yzBoeHHH KyOa,
0 KBajpatype Ky0a; o
TPUCEKLIMH yI7a
CrepeomeTrpuueckue
3a/laui, CBsi3aHHBbIE C
00bEMOM MPSIMOYTOTLHOTO
napasuiesienureza
IIpukagHble 3amauu,

CBsi3aHHbIEe C BbIUMC/IeHHEeM

00béMa MPsIMOYTOJILHOTO
napasuiesienureza
OO6BEM TIPSIMOIA TTPU3MBI
Crepeomerpuueckue
3a/lau, CBsi3aHHbIE C
BBIUKC/IEHHEM 00BEMOB
MPSIMOU TIPU3MBI

1

1

1



37

38

39

40

41

42

43

44

45

46

47

48

49

50
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[IpuknazsHble 3ajauy,
CBsi3aHHBIE C 06BEMOM
MPSIMOM TIPU3MBI

Briunciiedve 00bémMoB Tes ¢ 1

TIOMOLLIBIO Onpeze1HHOro

uHTerpana. O6bém
HaKJIOHHOM MPU3MBbI

Beiunciiedve 00bémMoB Test ¢ 1

TIOMOLLIBIO OnpezesIEHHOro

uHTerpana. Oobém
MTUPaMUZIbI

dopmyna 06béMa
nupamuel. OTHOLIEHUe

00beMOB MHMpaMu/, C 00IIUM

yIJIOM
dopmyna 06béMa
nupamuel. OTHOLIEHUe

00beMOB TMHMpaMu/, C 00IIUM

yTIJIOM
CrepeomeTrpuueckue
3a7lauu, CBsI3aHHBIE C
00bEéMaMM HaK/IOHHOM
TIPU3MBbI
CrepeomeTrpuueckue
3a7lauu, CBsI3aHHBIE C
00bEéMaMM MUPaMHU/IbI
[IpukiasHbIe 3aa4u 110
teme "OOBEMBI Te",
CBsi3aHHBIE C 00bEMOM
HaKJIOHHOW TIPU3MBbI
[IpukiasHbIe 3aa4u 110
teme "OOBEMBI Te",
CBsi3aHHBIE C 00bEMOM
TTUPaMU/IbI

[TpumeHeHre 0OBEMOB.
BbIuKcieHHe pacCTOSTHUS
10 TUTOCKOCTH
KonTposbHasi pabora
"O6BEM MHOTOTpaHHMKA"
LnmHapuuecKast

MOBEPXHOCTb, 00pa3yoIre

LM/TUH/IpUYe CKOU
TTIOBEPXHOCTH
Lunmungp. [psmon
KPYTOBOM LIWIVH/P.
[11omaae MOBepXHOCTH
LUIUHpa

1

1

Konnueckas IIOBEPXHOCTb, 1

obpa3yrorye KOoHuYe CKOH

IOBepXHOCTU. KoHycC
CeueHue KOHyCa

TIJIOCKOCTBIO, HapaHHEHBHOﬁ

1
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57

58

59
60

61

62

63
64

65

66

MJIOCKOCTH OCHOBaHUS
YceuéHHBIN KOHYC. 1
M300pakeHre KOHYCOB U
yCEeUuEHHBIX KOHYCOB
[Tnormaas 60KOBOM 1
TOBEPXHOCTU Y TIOJTHOU
MOBEPXHOCTH KOHYCa
[Tnoraab 60KOBOM 1
TOBEPXHOCTH U MOTHOU
TOBEPXHOCTU KOHYyCa
CrepeomeTrpuueckue 3azauu 1
Ha /l0Ka3arenbCTBO U
BbIUKMCJ/IEHUE, TTIOCTPOEHHEM
CeueHWl LJWIMHJPA, KOHYyCa
CrepeomeTtpuueckue 3azauu 1
Ha /l0Ka3arenbCTBO U
BbIUKMCJ/IEHUE, TIOCTPOEHHEM
CeueHWl LJWIMHJPA, KOHyCa

[IpuknazsHble 3ajauy, 1
CBsI3aHHbIe C LIUJIMHPOM
[IpuknazsHble 3ajauy, 1
CBsI3aHHbIE C LIUJIMHPOM
Cdepa u 1iap 1

—_

[Tepeceuenue cgepsl U
11apa C IJI0CKOCThIO.
Kacanwue mapa u céepsl
IUIOCKOCTBIO. Buz u
n3o00pakeHue 111apa
[Tepeceuenue cdepsl U 1
11apa C TJI0CKOCThIO.
Kacanue miapa u céepbl
TUIOCKOCTHI0. Bua u
n300pakeHue 11apa
YpaBHeHue cepbl.
[Tnomane chepsl U eé
yacre

CummMmetpusi cdepsl U mapa 1
CrepeomMeTpryeckue 3ajauu 1
Ha /]0Ka3arenbCTBO 1
BbIUKMCJ/IEHUE, CBSI3aHHbIe CO
cdepotii 1 1apom,
MOCTPOEHHEeM UX CeueHUN
T7I0CKOCTBIO
CrepeomMeTpryeckue 3a/jaun 1
Ha /]0Ka3arenbCTBO 1
BbIUKMCJ/IEHUE, CBSI3aHHbIe CO
cdepotii 1 1apom,
MOCTPOEHHEeM UX CeueHUN
T7I0CKOCTBIO

[puksafiHbIe 3a7aui, 1
CBsi3aHHbIe co cdepoii u
11apoM

—_
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72

73

74

75

76

77

78

79

[ToBTOpEHME: OKPYKHOCTL 1
Ha TUIOCKOCTH, BbIUMC/IEHUS

B OKPY’KHOCTH,

CTaHJApTHbIE 10/00us
Pa3mnuHble KOMOMHaL 1
TeJs BpallleHus U
MHOTOTDaHHHUKOB

3agaum 1o TeMe "Tena u 1
TOBepXHOCTH BpaljeHus"
3agaum 1o TeMe "Tena u 1
TOBepXHOCTH BpaljeHus"
KonTposnbHas pabora "Tena 1
Y TI0BEPXHOCTH BpaljeHus"
O6mwém unuHzapa. Teopema 1
06 0OBéme rpsIMoro
LMIUH/pPa

Brruncnenue 06bémoB Ten ¢ 1
TIOMOLLIBIO OTIpe/ie/IEHHOTO
uHTerpana. O6bEéM KoHyCa

[Tnoraay 60KoBOM U 1
TOJTHOW TTIOBEPXHOCTH

KOHyca

Crepeomerpuueckue 1

3a/lau, CBsi3aHHbIe C
BbIUHC/IEHHEM 00BEMOB
L[WIMH/PA, KOHYyCa
[IpukiasHbIe 3aa4u 110 1
TeMe "OObEMBI U TI/IOIIAAN
MOBepPXHOCTel Ten"

O6mBém miapa u maposoro 1
cekropa. Teopema 06

oObéme 1mapa. Ilnomaab
cdepsl.

CrepeomeTrpuueckue

3a7lauu, CBsI3aHHBIE C
BBIUKC/IEHHEM 00BEMOB
11apa, II1apoBOr0 CerMeHTa

U 111apOBOT0 CeKTopa
[IpuknasHble 3aa4u 110 1
teme "OOBEMBI Te",
CBsi3aHHBIE C 00BEMOM IITapa
U TUIOLIA/IBIO Cephl.
CooTHo1eHus Mexay
TUIOLA/ITMH TIOBEPXHOCTEH

1 00bEMaMU TTOJOOHBIX TeJl
[TomoOHbBIE Tea B 1
MpOCTpaHCTBe. MI3MeHeHue
00BEMa TpH 1oi06uu.
Crepeomerpuueckue

3a/lau, CBsi3aHHbIE C
BbIUHC/IEHHEM 00BEMOB Test

U TI/I01a/ieli TTIOBepXHOCTel
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81

82

83

84

85

86

87

88

89

90

91

KonTposbHas pabota 1
"[Inowasy MoBepxHOCTU U
00BbEMBI KPYT/IBIX TesT"
[iBv>KeHus rpocTpaHcTBa. 1
OtobpaxeHwus. [|BKeHHs 1
paBeHCTBO ¢uryp. O61ime
CBOMCTBA JBM)KEHUM

Buabl aBv>KeHMI: 1
Trapasuie/ibHbIM [IepPeHoc,
LleHTpa/IbHasi CUMMETPUs,
3epKaJibHasi CHMMeTpHus,
TOBOPOT BOKPYT MPSIMOW
ITpeobpa3zoBanus nopobus. 1
[Tpsimas u ccepa Ditnepa
['eomeTpuueckue 3a7auu Ha 1
TIpUMeHeHUe JIBYKeHHUs
KonTposbHas pabota 1
"BekTops! B IIpocTpaHcTBe"
Ob6oO0r1arotee moBTopeHue 1
11 noHsTHN Y METOZI0B

Kypca reometpuu 10-11
KJIaCcCOB, CUCTeMaTH3aLys
3HaHuu: "[lapanienbHOCTD
MPSIMBIX U MJIOCKOCTEH B
MpocCTpaHcTBe"
O6ob6matoiijee moBropeHue 1
11 MoHATUN U METOZI0B

Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHul: "BekTopkl B
MpocCTpaHcTBe"
O6ob6matoiijee moBropeHue 1
11 MoHATUN U METOZI0B

Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLius
3HaHul: "BekTopel B
MpocCTpaHcTBe"
O6ob6matoiijee moBropeHue 1
11 MoHATUN U METOZI0B

Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLius
3HaHMi: "O0beM
MHOTI'OrpaHHUKa"
O6ob6matoiijee moBropeHue 1
11 MoHATUN U METOZI0B

Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLius
3HaHMi: "O0beM
MHOTI'OrpaHHUKa"
O6ob6matoiijee moBropeHue 1
11 MoHATUN U METOZI0B

Kypca reometpuu 10-11



KJIaCCOB, CUCTeMaTH3aLys
3HaHui: "Tlnowaamu
TOBEPXHOCTU U 00BEMBI
KPYIVIbIX TesT"

92 Ob6oO0r1arotee moBTopeHue 1
11 noHsTHY Y METOZI0B
Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTH3aLys
3”HaHu: "[lnomaau
MOBEPXHOCTU U 00BEMBI
KPYIVIbIX TesT"

93 WTorosasi KOHTpOJ/IbHasA 1
pabora

94 VTorosast KOHTPOJ/IbHAs 1
pabora

95 [ToBTOpeHue, 0600611eHMe U 1
CcHCTeMaTHU3alusl 3HaHUU

96 Wcropus pa3BuTus 1

CTepeoMeTpUM KaK HayKu U
€€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHbIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH

97 Wctopus pa3Butus 1
CTepeoMeTpHUM KaK HayKu U
e€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHBIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH

98 Wcropus pa3BuTus 1
CTepeoMeTpHUM KakK HayKu U
€€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHbIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH

99 Wcropus pa3BuTus 1
CTepeoMeTpHUM KaK HayKu U
e€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHbIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH

100 Wcropus pa3BuTus 1
CTepeoMeTpHUM KakK HayKu U
e€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHbIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH

101 Wctopus pa3Butus 1
CTepeoMeTpHUM KaK HayKu U
e€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHbIX
Y KOMITbIOTE@PHBIX



TeXHOJIOTUH
102 Wctopus pa3Butus 1
CTepeoMeTpHM KaK HayKu U
€€ po/ib B pa3sBUTUU
COBPEMEHHBIX MH)XeHePHBIX
Y KOMITbIOTE€PHBIX
TeXHOJIOTUH
OBLIEE 102 8 0
KOJINMYECTBO
YACOB
[TpoBepsiemble TpeOOBaHMS K pe3y/bTaTaM OCBOEHUsI OCHOBHOW 00pa3oBaTebHON

nporpammsl 10 Kiacc

Koz, [TpoBepsiemMbie MpeiMeTHbIe pe3y/bTaThl 0CBOEHUsI 0CHOBHOM 0O6pa3oBaTe/ibHOM

TIPOBEPSIEMOTO  [[IPOTPaMMbI CpeZiHero 0011jero o6pa3oBaHust

pesysbrara

7 [‘eomeTpus

7.1 OrniepupoBarh NOHATUSMU: TOUKA, IpsIMast, IIJIOCKOCTh

7.2 [IpMeHATb aKCUOMBI CTEPeOMETPUU U C/IeICTBUSA U3 HUX IIPU peLleHun
reoMeTpUYeCcKUx 3azau

7.3 OneprpoBaTh NOHATHSMU: NIapaJl/Ie/IbBHOCTb U MePreHJUKY/IIPHOCTD NIPSMBIX U
M/I0CKOCTEN

7.4 KnaccugurppoBaTh B3aMMHOE pacrioyioykeHHe NPsSIMBIX U MJIOCKOCTe B
[IPOCTPaHCTBe

7.5 OreprpoBaTh MOHATHSMU: IBYTPaHHBIN YTOJI, TPaHH /IBYTPaHHOTO yIJ1a, pebpo

IBYyTPaHHOTO YyIJIa, JIMHEHMHbBINA yrojl IByTPaHHOro yIvia, FpaJlycHas Mepa
IByTPaHHOIO yIyia

7.6 OrieprpoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMTYKJIbIA U HEBBIMYKJ/IbIN
MHOTOTDaHHUK, 3/1eMeHTbl MHOTOTDAaHHUKA, NPaBU/IbHbI MHOTOIPaHHUK

7.7 Pacrio3HaBaTh OCHOBHbIE BU/IbI MHOIOIPaHHUKOB (ITMpaMu/ia, Mpyu3Ma,
MPsIMOYTO/IbHBIN TIapaslienenurnes, Kyo)

7.8 KnaccuburpoBaTh MHOTOTPaHHHWKH, BEIOMPas OCHOBAHUS /1J1s1 KIacCU(pUKALIN
BBITMYK/Ible U HEeBBIMYKJIble MHOTOTPaHHUKH, MPaBU/IbHble MHOTOTPAaHHUKU,
MpsiMble U HAKJIOHHBIE TIPU3MBbI, Tlapasiie/ienure/bl)

7.9 OnepupoBarh NOHATUAMU: CeKylllas [VIOCKOCThb, CeUeHre MHOIOrPaHHUKOB

7.10 OOBSICHATH PUHLIUIILI TIOCTPOEHHsT CeueHUi MHOTOTPAHHHKOB, UCII0/Ib3Yysl METO,
C/1e[10B

7.11 (CTpOWTh CeueHusi MHOTOIPaHHMKOB METO/IOM CJ1e/I0B, BBIMIO/IHATH (BBIHOCHbBIE)
M/I0CKKE UepTeXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ, CBEPXY, COOKY,
CHU3Y

7.12 PeriaTh 3a/jaun Ha HaXOXKZEHHEe reOMeTPUYeCKUX BeJIMYMH 110 00pa3iiaM Hiu

A/ITOPUTMaM, IIPUMEHAS U3BECTHBIE aHa/IMTUUECKHWEe MEeTOAbI TIDHU pellIeHUN
CTaHAAPTHBIX MaTeéMaTHUYeCKUX 3a/id4 Ha BbIYUC/IEHHE paCCTOHHI/Iﬁ MeXAy ABYyMA
TOUKdMH, OT TOUKH 10 HpHMOﬁ, OT TOUKH

710 TIJIOCKOCTH, MeXXy CKPEIIWBAIOIIUMHCSA TIPAMBIMHA

7.13 Peliath 3a/jauu Ha HAXOXKAEHUE TeOMEeTPUUECKUX BeJTMUMH 0 00pasijam Win
Q/IrOpUTMaM, IPUMeHsIsl U3BeCTHbIe aHA/IMTUUECKHe MeTOZbI PU pelleHUH
CTaH/apTHBIX MaTeMaTU4yeCKUX 3a/lau Ha BbIUMC/IEHHE YIJIOB MEXIY
CKPeLMBAIOLUMUCS TIPSIMBIMU, MEXXY MPSIMOU U MJIOCKOCTBIO, MEXIY




[/IOCKOCTAMHU, ABYT'PDAHHBIX YIJIOB

7.14

BLIUMC/IATE 00BEMBI U /IO TIOBEPXHOCTe MHOTOTPAHHUKOB (TIpH3Ma,
nypamuza) C mpuMeHeHrHeM (OPMYJI, BEIUMC/IATE COOTHOLIEHHUSI MEXY
MJI01La/IsIMU TIOBepXHOCTeH, 06béMaMu MOJ0OHBIX MHOTOTPaHHUKOB

7.15

(OrniepupoBaTh MOHATUSIMUA: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCb U TJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

[13B/1€KaTh, TpeoOpa30BbIBATE U MHTEPITPETUPOBATh MH(OPMALUIO O
MPOCTPaHCTBEHHBIX FeOMeTpUUeCKUX (PUrypax, Ipe/CTaB/lIeHHYI0 Ha YyepTexkax 1
PUCYHKaX

7.17

[TprMeHSITL TeoMeTpUUecKre (PaKThl [jis PellieHrsl CTepeoMeTpruUeCcKUX 3a/1au,
Mpe/ro/ararwluX HeCKOJIBKO I1aroB pellieHuUs], eC/TU YCI0BUs IPUMeHeHu s
Ba/laHbI B SIBHOU (hopme

7.18

[IpriMeHATH NpOCTelIINe POrpaMMHBIe CPe/ICTBa U 3/IEKTPOHHO-
KOMMYHUKaLIMOHHbIE CUCTEeMBI [1PU pellleHUH CTepeoMeTpUYeCKHX 3a/ad

7.19

[ IprBOANUTE NIPUMepBI MaTeMaTUyeCKUX 3aKOHOMEPHOCTeH B IIPUPOJE U JKU3HH,
pacrio3HaBaTh [POsIB/IeHHE 3aKOHOB TeOMeTPUH B UCKYCCTBe

7.20

[IpyMeHsITh Mo/TyYyeHHbIe 3HaHUSI Ha TIPAKTHKe: aHa/TM3UPOBaTh peasibHble
CUTyallu1 U IPUMEHSTb W3yUYeHHbIe MMOHSATHUS B MPOLiecce MOMCKa pelleHust
MaTeMaTHuecKu C(hOpMy/TMPOBaHHOM MPOO/IeMbI, MO/IeTUPOBATh PeabHbIe
CUTyaLluM Ha s13bIKe TeOMeTPUU, UCC/IeI0BaTh OCTPOEHHbIE MOJIENU C
MCIT0/Ib30BaHUEM TeOMEeTPHUYeCKUX TIOHSITHM U TeopeM, arrapara anaredpsl,
pellaTh MpakTUUeCcKue 3aaul, CBsI3aHHbIE C HAX0XKJeHUeM reoMeTpUue CKUX

Be/TMUY1H

[TpoBepsiembie TpeOOBaHUS K pe3y/ibTaTaM 0CBOeHHsI OCHOBHOM 00pa3oBaTelbHOM

rporpamMmsl 11 Knacc

Kop [TpoBepsiemMble IpeAMeTHbIe Pe3y/IbTaThl 0CBOEHHST OCHOBHOM 00pa3oBaTe/ibHOM

TIPOBEPsIEMOr0  [POrpaMMbl Cpe/iHero obiriero o6pa3oBaHuUs

pesysbTaTa

6 [eomeTpusi

6.1 OrieprpoBaTh MOHATHUSIMU: [WIMHAPHUECKast TOBEPXHOCTb, 00pa3yrolue
[MIMHPUYECKOW TOBEPXHOCTH, LIWIMHJP, KOHAYeCKasi TOBEPXHOCTD,
0Opasytoryie KOHUYeCKO MTOBEePXHOCTH, KOHYC, c(hepruuecKasi IOBEPXHOCTb

6.2 Pacrio3HaBath Tesa BpallleHus (UIMHAP, KOHYC, cepa U 11ap)

6.3 OOBACHATD CITOCOOBI TTOSTYYeHHs TeJT BpalleHUst

6.4 KaccuguIpoBaTh B3aMMHOE PaCIioyioyKeHue Cepbl U MI0CKOCTH

6.5 (OriepupoBaTh MOHATUSIMU: 1LIAPOBOM CErMEHT, OCHOBaHME CEerMeHTa, BbICOTa
CerMeHTa, 111apOBOM CJI0M, 0CHOBaHKE I1apOBOrO CJ/10s1, BbICOTA LIaPOBOTO C/IOS,
[11apOBOM CEKTOP

6.6 BoIunc/isTh 00BEMBI U TI/I0IIAU TIOBEPXHOCTe Tesl BpallieHusl, reoMeTprUyeCKUX
Tesl ¢ mpuMeHeHneM (popmy

6.7 OneprpoBaTh MOHATHSIMA: MHOTOTPAHHUK, BIIMCAHHBIN B Cepy U OMUCAHHBIN
0KO0JI0 cepsl, chepa, BIMCaHHAsE B MHOTOTPAHHUK WJIH TeJIO BpalljeHUst

6.8 BLIUMC/IATE COOTHOIIEHHUS] MeXXY TIIOLA/ISIMU TIOBEPXHOCTeN U 00béMamMu
MOIOOHBIX Tes

6.9 [1300pakaTh U3yyaeMble (GUTYDPBI OT PYKU U C TIPUMeHeHHeM MPOCThIX
UepTEKHBIX MHCTPYMEHTOB

6.10 BLIMOMHATE (BBIHOCHBIE) TIJIOCKHE UePTeXU U3 PUCYHKOB MPOCTHIX 0O BEMHBIX




(uryp: Buz cBepxy, COOKy, CHU3y; CTPOUTH CeUueHHUs TeJl BpalljeHusT

6.11 l13B/1€KaTh, UHTEPIIPETUPOBATh U MTPeobpa30BbIBaTh MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMeTpUUYeCKUX (PUrypax, Mpe/CcTaBleHHYI0 Ha UepTeXkax U
PUCYHKaxX

6.12 [IpriMeHSIT TeoMeTpUUecKre (PaKThl [jis pelleHrsl CTepeoMeTpruUeCcKUX 3ajau,
[pezriosiararmlliiX HeCKOJIBKO 111aroB pelleHus], eC/Id yC/I0BUS IPUMeHeHUs
BaZlaHbl B SIBHOU (hopme

6.13 OrieprpoBaTh MOHATHUEM: BEKTOD B TIPOCTPAaHCTBE

6.14 BHINO/HATD JeHCTBUS CJIOKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHUSI
BEKTOPA Ha UMCJI0, OObSCHSTh, KAKUMHU CBOMCTBaMH OHU 00/1a/1at0T

6.15 [ [pMeHATH IpaBUJIO MapaJuiesienuriesia Ipyu CJI0KeHUH BeKTOPOB

6.16 OreprpoBath MOHATUSIMU: AEKAPTOBbI KOOPAWHATHI B TIPOCTPAaHCTBE, BEKTOP,
MOZY/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAVHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKa/sipHOe NPOU3BeJieHre BeKTOPOB, KOJIJIMHeapHble U
KOMIT/IaHapHbIe BEKTOPbI

6.17 HaxoauTe CcymMMy BEeKTOPOB U IIPOU3BEEeHNe BEKTOPa Ha YMC/I0, YTOJI MEXAY
BeKTOpaMH, CKaJIIpHOe MPOM3Be/ieHre, paCcKaAblBaTh BEKTOP 110 ABYM
HEKOJI/TMHeapHbIM BeKTOpaM

6.18 3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B 1eKapTOBOM CUCTeMe KOOPAUHAT

6.19 PeriaTe mpocTeiiilivie reoMeTprUYecKre 3aZjaui Ha IpUMeHeHre BeKTOPHO-
KOOpAMHATHOI'O MeToza

6.20 PelliaTh 3a7jaud Ha JI0Ka3aTeIbCTBO MaTeMaTUUeCKUX OTHOIIIEHHUNM U HaXOXKIeHHe
reoMeTpUYeCKUX BEJIMUMH 110 00pa3iiaM Wid a/irOpUTMaM, IPUMEHSISI U3BeCTHBIE
MeTO/bI [PY PellleHUH CTaHAapTHbIX MaTeMaTUueCKUX 3a/au

6.21 [IpyMeHsTh MpOCTeMIIe NPOrpaMMHbIe CPe/ICTBA U 37IEKTPOHHO-
KOMMYHHKALJMOHHbIE CUCTeMBbI [PY pellleH!uH CTepeoMeTpUUeCcKrX 3ajau

6.22 [ IprBOANUTH NIPUMepBI MaTeMaTUyeCKUX 3aKOHOMEPHOCTeN B IIPUPOJiE U JKU3HH,
pacrio3HaBaTh NPOsIB/IeHVEe 3aKOHOB TeOMeTPUM B UCKYCCTBe

6.23 [ [priMeHSTh MO/TyueHHble 3HaHUS Ha TPaKTUKe: aHaJIM3UpPOBaTh peasibHble

CUTyallu1 U IPUMEHSTb W3yUYeHHbIe MMOHSATHS B MPOLiecce MOMCKa pelleHust
MaTeMaTHueCcKu C(hOpMy/TIMPOBaHHOM MPOO/IeMbI, MOJIeTUPOBATh PeabHbIe
CUTyaLluM Ha s13bIKe TeOMeTPUU, UCC/IeI0BaTh OCTPOEHHbIE MOJIENU C
MCIT0/Ib30BaHUEM TeOMEeTPHUYeCKUX TIOHSITHI U TeopeM, arrapara anredpsl,
pellaTh MpakTUUeCcKue 3a/1aul, CBsI3aHHbIE C HAaX0XKJeHUeM reoMeTpUue CKUX
Be/TMUNH

[TpoBepsieMbie 3/1eMeHThI COZlep>KaHus 10 TeOMeTPUH Ha yriy0aéHHOM ypoBHe B 10 Kiacce

Koz [TpoBepsieMblli 371eMEeHT COZleprKaHust

7 ['eomeTpus

7.1 (OCHOBHBIe IOHATUSA CTepeomMeTpun. Touka, npsmMas, IJIOCKOCThb, NPOCTPaHCTBO. IToHsaTHe
00 aKkCMOMaTU4yeCKOM IMOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHH U CJIe[ICTBUS
13 HUX

7.2 B3arMHOe pacriosioykeHue MpsIMbIX B IIPOCTPAHCTBe: IepeceKaroluecs, rapasulebHble 1

CKpelLMBaroLecs rnpsiMble. [lapaienbHOCTb NPSIMBIX U IJIOCKOCTeH B IIPOCTPAHCTBE:
rapasuie/ibHble TIpSIMble B IPOCTPAHCTBE, Napasule/IbHOCTb TPEX MPSIMBIX, [apas/ielbHOCTh
MPsSIMO U MJIOCKOCTU. YTVIbl

C COHarpaB/eHHbIMU CTOPOHAMHU, YTOJ1 MeX/y MPSIMbIMU B IIPOCTPaHCTBe.
[TapaniesIbHOCTb TIOCKOCTEN: NapasulesibHble MJI0CKOCTH, CBOMCTBA Mapaslie/bHbIX

nyiockocTel. TTpocTetinive MpOCTpaHCTBEHHbIE (UTYPBI Ha TVIOCKOCTH: TETPaszp, Kyo,




[lapaJi/jie/iernuren, rIoCTpoeHre ceueHU

7.3

[TeprieHAVKYISIPHOCTh MPSIMOM U MJIOCKOCTH: TIeprieHAUKY/ISpHbIe NpsiMble B
MPOCTPAHCTBe, NPsIMbIe Tapasiie/ibHbie U MepreHAUKY/IspHbIe K MI0CKOCTH, PU3HAK
MeprieHAUKY/ISIPHOCTHU TPSIMOM U TIJIOCKOCTH, TeopeMa O TIPSIMOU TeprieHJUKY/ISIpHOM
MI0CKOCTU. YTI/Ibl B POCTPAHCTBE: YToJl MeXKAY MPSIMOM U TJIOCKOCTBIO, IBYTPaHHbIN
yTO/1, TMHEUHbIN Yro/ ABYTPaHHOrO yria. IlepreHuKy/sp ¥ HaK/IOHHBIE: paCCTOSTHUE OT
TOUKU /10 TVIOCKOCTH, PaCCTOsSIHKE OT MPSIMOM /10 TVIOCKOCTH, TIPOeKLIYs (pUryphl Ha
M10CKOCTh. [IepreHIUKy/IIPHOCTD TJI0CKOCTEM: NPU3HaK MepreHUKY/IIPHOCTH IBYX
naockocTeld. TeopeMa 0 TPEX MeprieHJUKyIsipax

7.4

[ToHATHEe MHOTOTPaHHKKA, OCHOBHBIE 3/IeMEHTbl MHOTOTDaHHUKA, BBIMYK/Ible U
HEeBBIMYK/Tbie MHOTOTPAHHUKH, Pa3BEPTKa MHOTOrpaHHUKa. [Ipu3Ma: n-yrosbHasi Mpr3Ma,
rpaHy ¥ OCHOBAHUS MPU3MBbI, MPsiMasi ¥ HaKJIOHHAsi TIPHU3MbI, OOKOBasi ¥ TTOJTHast
MOBEePXHOCTh TIpU3Mbl. [lapasnienenure[, MPsSMOYTOJILHBIN Mapasiiesenures U ero
cBoricTBa. [Tupamuia: n-yrosibHasi MMpamMu/ia, TpaHu U OCHOBaHUe TIMpaMU/Ibl, GOKOBasi U
Mo/THasi TOBePXHOCTh MUPaMU/Ibl, PaBU/IbHAs U yCeuéHHasi mupaMuzia. DjieMeHTbI
MpY3Mbl U MpamMubl. [IpaBUIbHbIe MHOTOTPAHHUKU: TTOHSITHE MTPaBUIBHOTO
MHOTOT'DaHHUKA, TIPaBU/IbHas MpY3Ma U MpaBU/IbHasi MMpaMu/ia, TipaBUibHast TPeyroJibHast
MUpamuzia v paBUILHBIN TeTpadp, Ky0. [IpecTapieHre o paBUIBHBIX
MHOTOTPaHHUKAX: OKTa3/Ip, JoJeKajap 1 ukocasapyrue CeueHus IPU3Mbl U TUPaMU/Ib

7.5

CHMMeTpHUsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MPSIMOM, TJIOCKOCTH.
(D/1eMeHThl CUMMETPUM B MUPaMU/Iax, Napasiiesenuneiax, NpaBUIbHbIX MHOTOTPaHHUKAX

7.6

Brrurc/ieHre 3/ieMeHTOB MHOTOTPaHHUKOB: péOpa, AraroHasny, yisl. [1noiaabs 60koBoi
[TOBEPXHOCTH U MOJTHOM MIOBEPXHOCTH MPSIMOM MPU3MBI, I/I01}a/Ib OCHOBaHWM, Teopema 0O
(0OKOBOIi TIOBEPXHOCTH TIPSIMO TIpU3MBI. [110111a/ib 60KOBOI MOBEPXHOCTH U IIOBEPXHOCTH
MpaBWILHOM MUPaMU/bI, TeOpeMa O TIIOIa/id YCceuéHHOW mupaMu/ibl. [loHsTHe 00
0ObEMe. OOBEM TTMPaMU/bI, TIPU3MBI

7.7

[TomoOHbIe Tesia B mpocTpaHcTBe. COOTHOLIEHHS MEXY TIIOIIAISIMU TTOBEPXHOCTEH,

0OBEMaMHU TTOI0OHBIX TeJT

[TpoBepsieMbIe 3/1IeMEHThI COZIEP>KaHUs 10 TeOMETPUH Ha YriyOo/1éHHOM ypoBHe B 11 Kacce

Kog, [TpoBepsieMblli 3/1eMEHT COZlep>KaHHUs

6 [‘eomeTpus

6.1 [ [nTMHApUUeCKasi TOBePXHOCTh, 0Opa3yroliye LUIMHAPUUeCKOM TTIOBEPXHOCTH, 0Ch
[TMTMHZPHUECKOM MoBepXHOCTU. LlnmmHzAp: ocHOBaHKMs 1 GOKOBast TOBEPXHOCTD,
oOpa3ytolijasi ¥ 0Ch, TI/IOIIa/Ib OOKOBOM 1 TIOJTHOM TTIOBEPXHOCTH

6.2 [KoHMueckast TOBepXHOCTh, 00pa3yroliiie KOHMUeCKOM MOBEPXHOCTH, OCh U BepIlKHA
KOHMUeCKOM TToBepXHOCTH. KoHyC: ocHOBaHue 1 BeplMHa, 00pa3syrolijasi U 0Ch,
nyIo1iaib O0KOBOM ¥ MO/THOM TTOBEPXHOCTH. YCeUEHHbIN KOHYC: 00pa3yrolye 1 BbICOTa,
0ocHOBaHMsI M OOKOBasi IOBEPXHOCTh

6.3 Ccepa u 11ap: 1jeHTp, pajuyc, AUameTp, IJI0LIa/ib TOBePXHOCTH cepbl. B3aumHoe
pacriosnioykeHue cgepbl U MJI0CKOCTH, KacareabHas IJIOCKOCTh K cdepe, MoLaAb cepsl

6.4 l1306paskeHrie Tes BpallleHHsl Ha IJIOCKOCTU. Pa3BépTKa UIMHApa U KOHyCa

6.5 [KomMOMHaIu Tes BpalljeH!sl 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BMCaHHasi B MHOTOIPaHHUK, U/IW TeJIO0 BpallleHUs!

6.6 [TonsiTve 06 06BéMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. TeopeMa 06 06bEMe
MPsIMOYTO/ILHOTO TIapasuiesienuiiesia v cyieficTBUs U3 Heé. OOBEM [UIMHAPA, KOHYyCa.
O6BEM 111apa U TUIoLLa/b Chepbl

6.7 [Tono6HbIe Tesia B mpocTpaHcTBe. COOTHOIIEHUS] MEX/Y TUIOIIA/ISIMUA TIOBEPXHOCTEH,
0OBbEMaMU TI0[JOOHBIX Tesl

6.8 CeueHus LUAMHZPA (TapasiienbHO U NeprieHANKY/ISIPHO 0CH), CeueHHst KOHyCa




rapasijie/lbHoe OCHOBAaHUIO U TIPOXOZsIIiee uepe3 BepIIrHY), CeueHus 1iapa

6.9 BekTOp Ha MJIOCKOCTHU ¥ B MpoCTpaHcTBe. CI0)KeHre U BbIUWUTaHHEe BEKTOPOB.
YMHOKeHHe BeKTOpa Ha unc/io. Pa3noxkeHue BeKTOpa 1o TPEM HEeKOMIL/ITaHaPHbIM
BekTOpaM. [IpaBusio napasnnenenunesa. PellieHye 3aiau, CBA3aHHbIX C IPUMEHEHHEM
MpaBuU/I JeMCTBUM C BEKTOpPaMU

6.10 [IpssMoyTro/ibHast cicTeMa KOOpAWHAT B TpocTpaHcTBe. KoopAauHaTel BeKTopa.
[TpocTeiiivie 3afaun B KOOPAWHATAX. YT0J MeXAy BeKTopaMu. CKaisipHOe
[pov3Be/leHre BeKTOPOB. BbluncieHre yryioB MexXay IPSIMbIMU U /IO CKOCTSIMU.
[KoopArHaTHO-BEKTOPHBIM METO/| TIPU peLleHrr TeOMeTpUYeCKUX 3ajau

[TpoBepsiembie Ha EI'D 1o MaTeMaTtyike TpeOOBaHMS K pe3ysibTaTaM 0CBOEHUsI OCHOBHOM
oOpa3oBareIbHOM MTPOrpaMMbI cpeiHero o011ero oopa3oBaHus

Kopn nposepsiemoro
TpeboBaHUS

[TpoBepsiemMble TpeOOBaHMS K TIPEMETHBIM Pe3y/ibTaTaM OCBOEHHSI OCHOBHOMH
0Opa3oBaTeIbHOM MPOrpaMMbI CpeiHeTo 0011iero o6pa3oBaHus

1

BrasieHre MeToaMU [l0Ka3aTeIbCTB, a/ITOPUTMaMH pellieHus 3afiay; yMeHHe
(hopMy/TUPOBAThL U OTIEPUPOBATh TIOHSATUSIMU: OTIPe/iesieHre, akCoMa, TeopeMa,
C/ie/ICTBYe, CBOMCTBO, NIPH3HAK, /I0Ka3aTe/bCTBO, PABHOCUJ/IbHbIE
(hopMy/TUPOBKY; MIPUMEHSTh UX; yMeHHe (hOpMy/IMpoBaTh oOpaTHOe U
MPOTUBOIIO/IOKHOE YTBEPKeHUe, IPUBOAUTD IPUMePhI U KOHTPIIPUMEpHI,
CIT0/Tb30BaTh METO/] MaTeMaTHueCKOW MHIYKIIUW; TIPOBOAUT JI0Ka3aTe/bHbIe
pacCy>kKZieHus MpH pellieHnH 3a/iau, OlleHUBaTh JIOTHUeCKYH0 MPaBUIbHOCTD
pacCy>X/[eHHIi; yMeHHe OTlepUPOBATh TIOHSATUSIMUA: MHOXXeCTBO, TIOZIMHOKECTBO,
oriepalii HajJ, MHOXKeCTBaMU; YMeHUe HCII0/Tb30BaTh TeOPeTHKO-

MHO>Ke CTBEHHBIH arirapar Zjisi ONMCaHUsl peaybHbIX MPOL[eCCOB U SIBJIEHUN U
MpY peIleHr  3a/lau, B TOM YKCJIe U3 IPYTUX YUeOHbBIX MPeIMETOB; YMEHUe
OTIepHUpOBaTh MOHATUSIMU: Tpad, CBA3HBIM rpad), AepeBo, LUK/, Tpad Ha
MI0CKOCTU; YMeHUe 3a/laBaTh U OMMChIBATh rpadbl pa3IMUHBIMU CTIOCOOamMu;
CIT0/Tb30BaTh TPad)bl MPU PeIleHUH 3a/au

YMeHMe oneprpoBaTh MOHATHSIMU: HaTypaibHOE YMCIIO, LieJloe YMCIIO, CTeleHb
C LieJIbIM [10Ka3aTesieM, KOpeHb HaTypa/lbHOM CTeleHH, CTereHb C
paLiOHa/IbHBIM [10Ka3aresieM, CTeneHb C JeMCTBUTE/IbHBIM [T0Ka3aTesieM,
iorapum 4ucsa, CMHHyC, KOCUHYC M TaHTeHC MPOU3BOJILHOTO YMC/Ia, 0CTaTOK
M0 MOZY/TI0, paLjiOHaIbHOE YMCJIO, UPPaLMOHAa/TIbHOE YHC/I0, MHOXKeCTBa
HaTypasbHbIX, LIe/bIX, paljUOHAIbHbIX, IeCTBUTE/bHBIX YUCesT; YMeHue
1ICIT0/Tb30BaTh MIPU3HAKH /Ie/TMMOCTH, HAMMEeHbBIIINH 001U JeMUTeNlb U
HavMeHbIllee 001jee KpaTHOe, anropuT™ EBK/H/ja MpY pellieHuH 3a/ay;
BHAKOMCTBO C Pa3/IMUYHbIMU MO3UL[MOHHBIMU CUCTEMaMU CUHC/IEHUST; yMeHHe
BBITTO/THATH BHIUMC/IEHHE 3HaUeHUH U TipeoOpa30BaHUs BLIPAXKEHUH CO
CTeTeHsIMH 1 JiorapudMamu, TipeoOdpa3oBaHUs APOOHO-PALIMOHATEHBIX
BbIpa)KeHUI; yMeHUe OTlepUpOBaTh MOHSATUSIMU: TI0C/Ie0BaTe/IbHOCTD,
aprMeTHUecKasi Mporpeccusi, reoMeTpuuecKas rnporpeccusi, 6ecCKoHeuHO
yOBbIBaroIIias reOMeTpUYecKasi POrpeccysi; yMeHHe 3a/1aBaTh
M0C/ej0BaTe/IbHOCTH, B TOM UKMCJIe C TIOMOILIbIO PeKYPPeHTHBIX (GopMyIT;
yMeHHe OlepupoBaTh MOHITUSIMU: KOMIIJIEKCHOE UKCI0, COTIPSDKEHHBIE
KOMTII/IeKCHbIe UKMCJla, MOJY/Ib U apT'yMeHT KOMILJIEKCHOTO YKC/a, (hopMa 3arucu
KOMIIJIEKCHBIX uKces1 (TeoMeTpruyieckKasi, TPUrOHOMeTpuuecKas U
Qrebpanyeckast); yMeThb ITPOU3BOANUTH apupMeTHUeCKre eHCTBUS C

KOMIT/IEKCHBIMH UKW C/1aMM; IIPUBOAWTE IIPUMeEPHBI HCII0/Ib30BaHMA KOMIIJIEKCHBIX




UKrCes1; OTlepyUpOoBaTh MOHATUAMU: MaTpuLia 2X2 u 3X3, onpejenuresb
MaTpHLbl, TeOMeTPUYeCKUI CMbIC/ OTNpeJenTerst

YMeHMe omeprpoBaTh MOHATHSIMU: PallMOHa/IbHbIe, UPPaLMOHA/IbHEIE,
MoKa3aTe/ibHble, CTeleHHbIe, Torapu(MuuecKre, TPUrOHOMEeTpHUYeCKre
ypaBHEHUSI U HepaBeHCTBA, UX CUCTEeMbI; yMeHUe ONepUpPOBaTh TMOHSTHUSMU:
TOXK/IeCTBO, TOXK/leCTBeHHOe peoOpa3oBaHUe, YpaBHeHNe, HePaBeHCTBO,
CUCTeMa ypaBHeHHI U HepaBeHCTB, PaBHOCU/IbHOCTb YpaBHeHUH, HepaBeHCTB
1 CLICTeM; YMeHHe pellaTh ypaBHeHHsl, HePaBeHCTBA U CUCTEeMbI C TTIOMOLLbIO
pa3/IMYHbIX MPUEMOB; pelllaTh ypaBHeHUs, HepaBeHCTBA U CUCTEMbI C
rapaMeTpoM; NIPUMEHSITh ypaBHeHHs, HePaBeHCTBa, UX CUCTEMBI [/Isl pelleHUst
MaTeMaTHUeCKUX 3a/lau M 3a/lau M3 pa3/IMuHbIX 00/1acTel HayKy M peaibHOU
PKU3HU

YMeHMe oneprpoBaTh MOHATUSAMU: (DYHKIMSI, YETHOCTb (DyHKIUH,
MepuoOAUYHOCTb (PYHKI[UM, OTPAaHUUeHHOCTb (DYHKLIUH, MOHOTOHHOCTh
(DYHKI[UH, SKCTPeMYM (YHKI[UH, HarnOOoJIbIllee U HAaUMeHbIIIee 3HaueHHsI
(byHKLIMY Ha TIPOMEKyTKe, HerlpepbIBHast (PYHKLIMSI, aCUMIOTOTHI rpaduKa
(byHKLMU, TIepBasi ¥ BTOpasi MPOu3Bo/iHasi GYHKLIUU, TeOMeTpUUeCKUi U
(br3rueCKUii CMBIC/T IPOM3BOHOM, TIepBOOOpa3Hasi, orpeie/IEHHbINA UHTerpar;
yMeHHe HaXOAUTb aCUMITTOThI rpaduika PyHKLMH; YMeHHe BbIUNCSTh
MPOU3BOAHbLIE CYMMbI, TIPOU3BE/IeHUSs], YaCTHOTO U KOMIIO3ULIMK (PYHKI[HUH,
HaXOZUTh YpaBHeHUe KacaTe/bHOM K rpaduKy QPyHKIMH; yMeHre HaXOAUTh
MPOU3BOAHBIE leMeHTapHbIX (DYHKLIMH; yMeHUe UCI0J/Ib30BaTh IPOU3BOAHYIO
7151 CcieoBaHUs QYHKIUM, HAXOAWTh HarOOJbIIIe ¥ HauMeHbLIIe 3HaYeHUsT
(byHKLMI; CTPOUTH rpaiKu MHOTOU/IEHOB C UCIO0/Ib30BaHHEM ariraparta
MaTeMaTHueCKOro aHa/13a; MPUMeHSITh IIPOU3BOHYIO [/Isl HAXOXK/eHUsI
HAUTYYIlleTo pellieHusl B TIPUK/IaJHbIX, B TOM YKC/Ie COLMaIbHO-
HKOHOMHMUECKHX U (GU3UUeCKUX 3a/lauax; HaXOAWUTh TUIOMAAA U 00BEMBI GUTYD
C TIOMOILIBIO0 MHTerpasia; MPUBOJUTh PUMEePbl MaTeMaTHue CKOTo
MOZIe/TMPOBaHUsI C MOMOLL[bI0 AU depeHLaTbHBIX YPaBHEHUI

YMeHMe orieprpoBaTh MOHATUSAMU: TpaduK QyHKI[UH, oOpaTHas QyHKIIH,
KOMIO3WLMST QYHKLMM, TMHeiHast GYHKLS, KBaipaTUuHask GyHKLus,
paLroHanbHas QyHKLMS, cTereHHast QyHKLYsI, TPUTOHOMeTprUYeCcKre
(byHKIMM, 0OpaTHbIe TPUTOHOMETpUUeCKre QYHKI|H, TIOKa3aTe/IbHast

11 iorapu@muyeckast PyHKIMM; YMeHUe CTPOUTh rpadUKu M3ydeHHbIX
(byHKLIMH, BBIMOHATE TIpeoOpa3oBaHusi rpadKoB yHKLIWH, UCTIO/TB30BaTh
rpadyKy AJis U3y4eHus TIPOLeCCOB U 3aBUCUMOCTEM, NPY peLleHrH 3a1ay 13
pyryx yueOHBIX TIPEIMETOB U 3a/jau U3 PeaslbHOW >KU3HH; BbIpa)kaTh
(hopMynamMu 3aBUCUMOCTH MeX/y BeJIMYMHAMU; UCII0/Ib30BaTh CBOMCTBA

1 rpadviky GYHKLMHI [/ pellieHUs ypaBHeHU, HepaBeHCTB U 3a/iau

C rapaMeTpaMu; U300paXkaTh Ha KOOPAMHATHOM IJI0OCKOCTH MHOXKeCTBa
pelleHrl ypaBHEeHWH, HEPABEHCTB U UX CUCTEM

YMeHue peliaTh TeKCTOBBIE 33yl Pa3HbIX TUIIOB (B TOM UHMCJIe Ha MTPOLIEHTHI,
10JT1 ¥ YaCTH, Ha JIBWKeHue, paboTy, CTOUMOCTb TOBAapOB U YC/IYT, HAJIOTH,
BaZlau U3 00/1aCTH YIIPAB/IEHUS TMUHBIMUA U CeMENHBIMU (hHHAHCAMM);
COCTaBJISATh BbIpaXKeHUsl, ypaBHeHHs, HEPaBeHCTBA U UX CUCTEMBI 110 YCJIOBUIO
Bajlau, UCCIeJ0BaTh MOJyueHHOe pellieHre U OLeHUBATh MPaBonof00HOCTb
pe3y/ibTaToB; YMeHHe MO/ieJIMPOBaTh peabHble CUTYal[UU Ha s3bIKe
MaTeMaTHKH; COCTaBJISATh BbIDA)KEHUs, YyDaBHEeHHs, HEDABeHCTBA U MX CUCTeMbI
[0 YC/IOBHIO 3a/lau, UCC/Ie/|0BaTh IOCTPOEHHbIE MO/e/IU C UCTIOIb30BaHUEM
@ririapara ajareOpbl, THTePIPETUPOBATh MOJTyUeHHBIN pe3yJibTaTr

YMeHue oneprpoBaTh MOHATUSMU: CpefiHee apruMeThUUecKoe, MeZiaHa,




HarOoblllee U HAaMMeHbIIIee 3HaUeHUs1, pa3Max, JAUCTIepCHs, CTaHjapTHOe
OTK/IOHEHHe YUCI0BOro Habopa; yMeHUe U3B/eKaTh, UHTepPIPeTUPOBATh
MH(OpPMAIHIO, TTPe/ICTaB/IeHHY0 B TaO/UIIaX, Ha JUarpaMMax, rpadHkax,
OTPa’karoIllyto CBOMCTBA peasibHbIX TPOLIECCOB U SIBJIEHWH; TIPe/ICTaB/IsATh
MH(OPMAIIUIO C TIOMOII[BIO TAO/IUI] U iarpaMM; UCC/Ie[JoBaTh CTaTUCTHUECKHEe
NaHHbIe, B TOM UHCJIe C PUMeHeHHeM rpaduiyecKrX MeTO/IOB U 37IeKTPOHHBIX
CpefCTB; TpaduuecKy UCC/Ie[j0BaTh COBMeCTHbIe HaO/MIoIeHNs C TIOMOLIbIO
IarpaMM paccerBaHUsI U TMHEWHOM perpeccuu

YMeHuUe orepyupoBaTh MOHSATUSAMMU: CTyYaliHbIN OIBIT U CTyYaiiHOe COOBITHE,
BEPOSITHOCTDb CJTy4aifHOTO COOBITHSI; yMeHHe BBIYUCSTh BEPOSITHOCTD C
1ICTI0/Tb30BaHUeM IpadrueCKUX MeTO/I0B; IPUMEHSTh (hOPMY/Ibl CIIOXKEeHUS U
YMHOXXeHUsI BePOSITHOCTel, (hopMysly TT0JIHOM BePOSTHOCTH, (hOpPMYITy
bepHy/H, KOMOMHATOPHBIE (hDaKThI U GOPMYJIbI; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; yMeHHe ONeprupOBaTh MOHATUSMU: C/TydaiiHasi BeJTMUMHA,
pacripefiesieHie BepOSITHOCTeM, MaTeMaTHueckKoe OXKUaHue, TUCTepCcus U
CTaHZApTHOEe OTK/JIOHEeHWe C/yuyaiiHON BeTMUMHbI, GYHKLIUU pacripejie/ieHus U
M/I0THOCTHA PaBHOMEPHOT0, TI0Ka3aTe/IbHOT0 M HOPMaJ/IbHOTO pacrpezeseHn;
yMeHMe WCTI0/Ib30BaTh CBOMCTBA U3YUeHHBIX pacIipe/ie/ieH|H Jjisl PelleHust
Bajiad; 3HAKOMCTBO C MTOHSTHSIMU: 3aKOH OOJIBIIINX YKCE/T, METO/BI
BIOOPOYHBIX MCC/Ie[JOBaHU; YMeHYe TIPUBOAUTD TIPUMePHI TTPOSIBIeHUST
BaKoHa OOJIBIIIMX YKMCesT B IPUPOJHBIX U 00I[eCTBEHHBIX SIBJIEHUSIX; YMEHHUE
OTIepUPOBaTh MOHATUSIMU: COUeTaHUe, ITepeCcTaHOBKa, YMC/I0 COUeTaHUM, YUCII0
MepecTaHoOBOK; OMHOM HbIOTOHA; yMeHHe TPUMEHSITh KOMOMHATOPHBIE (DaKThI
1 pacCy’KZeHus1 IJIs pellieHus 3a/lau; OLeHUBATh BePOSITHOCTH peasbHbIX
COOBITHIA; COCTAB/ISATh BEPOSITHOCTHYIO MOJIe/Tb U UHTEPIPETUPOBATh
MOTy4YeHHbIN pe3y/bTaT

YmMeHMe oneprpoBaTh MOHATUSIMU: TOYKA, NPsiMasi, IJIOCKOCTh, IPOCTPaHCTBO,
0TPE30K, Jiy4, BeJIMUMHA YI7/1a, JIOCKUI Yo/, ABYTPaHHbINA yroJjl, TPEXTPaHHbIN
IO/, CKpelLlMBarolyecs NpsiMble, Napasule/IbHOCTb Y NepIIeHUKY/ISIPHOCThb
MPSIMBIX W TIJIOCKOCTEM, Yo/l MeXKAy MPSIMbIMU, YTOT MeXXAY TIPSIMOM U
MJIOCKOCTBIO, YTOJI MeX/y MJIOCKOCTSIMH, PaCCTOSIHME OT TOUKH 10 IJIOCKOCTH,
pacCcTosiHKe MeX/y MPSIMBIMU, PACCTOSTHUE MeX/1y MJI0CKOCTSIMU; yMeHHe
1ICTI0/Tb30BATh TIPU pellieHrH 3a/iau u3yueHHble (aKThl ¥ TeOpeMbl
MIaHUMeTPUU; yMeHHe OLleHWBaTh pPa3Mepbl 00beKTOB OKDPY’KaroIllero Mupa;
CTPOMTH MaTeMaTh4yeCKre MOZe/N C IOMOLLbI0 FeOMeTpUYeCKUX MOHATUN U
Be/TMUMH, pelllaTh CBsI3aHHble C HUMU MPaKTUYeCcKre 3a/jaun
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YMeHHe onepyupoBaTh MOHATUAMU: TIOMIAAb (GUryphl, 00BEM (DUTYDBI,
MHOTOTDaHHUK, MPaBUW/IbHBIA MHOTOTPaHHKMK, CeueHre MHOTOTPaHHKUKa, KY0,
Mapasisiesienune/, IpyU3Ma, nMpaMu/za, Gpurypa v noBepxHoCTh BpalljeHUs,
[MIMHAP, KOHYC, 11ap, cdepa, Iiomais chepbl, MIoajb NOBEPXHOCTH
MIPAMU/IbI, TIPU3MBI, KOHYCa, UIHHPA, 00bEM Ky0a, IpSIMOyTO/IbHOTO
napasuiesienurne/ia, MMpaMubl, MPU3MbI, LIWIUH/PA, KOHYCA, 111apa, pa3BépTKa
MOBEPXHOCTH, CeYeHUs] KOHyCa ¥ LWINH/PA, Nlapasule/ibHble OCU WX
OCHOBaHUIO, CeUeHue 111apa, MI0CKOCTh, Kacarolasics cdepsl, LUIUH/PA,
KOHYCa; yMeHIe CTPOUTh CeueHre MHOTOTPaHHHKA, M300pakaTh
MHOTOTPaHHUKU, (PUT'YPbl M IOBEPXHOCTH BPALL|EHUSs], UX CEUeHUs], B TOM Uuciie
C TOMOLLBIO /IEKTPOHHBIX CPeJiCTB; YMeHHe IPUMEeHSATh CBOMCTBA
reoMeTpuyecKux (pUryp, caMmoCcTosTebHO (hOpMYTMPOBaTh OIpe/eeHus
13yuaeMbIX (UTYp, BbIIBUTaTh TUTIOTE3bl O CBOMCTBAX M MPH3HAKAX
reoMeTprUyeckux GUryp, 000CHOBBIBATb WM OTIPOBEPraTh UX; yMeHHe
MPOBOJUTH KacCU(UKALIUIO PUTYP TI0 pa3TMUHbLIM MPHU3HAKAM, BLITIOHSTh

HEO6XOAI/IMI)I€ AOIIO/THUTEJ/IbHBbIE MTOCTPOEHHA
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YMeHue orepupoBaTth MOHSATUSIMU: IBH)KEHUE B POCTPAHCTBE, Tapaslie/TbHbIN
[epeHoC, CAMMETPHsI Ha TMIOCKOCTH U B TIPOCTPAHCTBE, MOBOPOT,
nmpeobpa3oBaHue Mo00s, TO00HbIe (GUTYPBI; YMEeHHe paclio3HaBaTh PaBHbIE
11 TI0ZJ00HbIe (PUTYDBI, B TOM UKCJIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
ICTTI0/Ib30BaTh reOMETPHUECKHe OTHOILIEHHS TIPY PeLleH|H 3a/jay; HaXO/UTh
reoMeTpUUeCKUe BeTMUMHBI ([JIUHA, YTOJ, TUI0MIab, 06BEM) MPU pelleHHuH
Basjay U3 JPYTUX yueOHBIX MPeIMETOB U U3 peaslbHOM KU3HHU; yMeHHe
BBIUKC/ISITH TeOMETPUUECKHE BeJTMUMHBI ([JIMHA, YTOJI, TUIoIa b, 00bEM,
[/1011[a/Ib [IOBEPXHOCTH), UCIIO/Ib3Ysl M3yUueHHbIe ()OPMYJIbI K METO/IbI, B TOM
UMCIIe: TUIOIIA/b TOBEPXHOCTH MIMPAaMU/Ibl, IPU3MbI, KOHYCA, LIWIHHJPA,
nsiowazab cdepsl; 066EM Kyba, IPSMOYTOIBHOTO Tapasiiesienuresa,
MApaMU/Ibl, IPU3MBbI, [IWIUH/DPA, KOHYCA, [11apa; YMEeHHe HaXO[UTb OTHOLIEHHEe
0OBEMOB MOJOOHBIX GUTYD
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YMeHMe oneprpoBaTh MOHSATHSIMU: TIPSIMOYTO/IbHAs CCTeMa KOOPZMHAT,
BEKTOD, KOOPAWHATHI TOYKH, KOOPJUHATBI BEKTOPa, CyMMa BEeKTODPOB,
Mpou3Be/jeHre BeKTOpa Ha UMCJIo, Pa3/ioykeHre BeKTopa 1o 06a3ucy, cKaispHoe
Mpou3Be/ieHre, BEKTOPHOe NPOM3Be/ieHre, Yo/ MeX/ly BeKTOpaMH; yMeHre
1CTI0/Tb30BaTh BEKTOPHBIM M KOOPJWHATHBIN MeTOo[ /ISl peLleHUst
reoMeTpUUeCKHX 3a/jau 1 3a/lau JPyruX y4eOHbIX MPeMeTOB
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YMeHre BHIOMpATh TIOAXO/SAIINNA MeTO ], /1S pellieHUs 3a/jauk; [TOHUMaHHe
BHAUMMOCTH MaTeMaTHKH B U3yUeHUU TTPUPOAHBIX M 00I1|e CTBEHHBIX
MPOLIECCOB U SIBJIEHMH; YMeHUe PacIio3HaBaTh MPOsiBJieHHe 3aKOHOB
MaTeMaTUKU B UICKYCCTBe, yMeHHe TPUBOIUTh PUMepPbl MaTeMaThue CKUX
OTKPBITUH POCCUMCKON ¥ MUPOBOW MaTeMaTHueCKOW HayKu

ITepeueHb 3/1eMeHTOB COZleprKaHus, IpoBepsemMblxX Ha EI'D 1o MaremaTuke

Kog  [[IpoBepsieMblii 5/1eMeHT COJieprKaHus

1 Uricna v Belunc/ieHus

1.1 HatypanbHble U Lie/ble yncia. [Ipr3Haky Je/IMMOCTH LieJIbIX Yrce/]

1.2 ParioHaibHBIe urcia. OObIKHOBEHHBIE U ieCATUYHbIe Ap00H, MPOLEeHTHI, 6e CKOHEUHbIe
nepuoAnyecKue Jpobu

1.3 AprpMeTHUeCKUI KOpeHb HaTypabHOM cTeneHU. JlelicTBUs C apuMeTHUe CKUMU
KOPHSIMU HaTypaJ/IbHOM CTerleHu

1.4 CrereHb C Lie/ibIM Noka3aTesieM. CTerneHb C pallMOHaIbHBIM NoKa3artesneM. CBOMCTBa
CTereHu

1.5 CHHYC, KOCUHYC U TaHI€HC YAC/IOBOIO aprymMeHTa. ApKCUHYC, aDKKOCHUHYC, apKTaHIeHC
UMC/IOBOTO apryMeHTa

1.6 Jlorapu¢m uncia. [lecAiTuuHble U HaTypasibHble JIorapyupMbl

1.7 /TelicTBUTe/IbHBIE YHC/Ia. ApupMeTHUeCcKre onepaLyy C 1elCTBUTebHBIMU UMCIaMH.
[1prOv>KEHHBIE BBIUKMC/IEHUS, TIPaBU/Ia OKPYT/IEHHs], TPUKK/KA U OLIeHKa pe3y/ibrara
BbIYMC/IEHUN

1.8 [Tpeobpa3oBaHue BbIpAKEHUN

1.9 KoMIu1ekCcHbIe yuciia

2 YpaBHeHUS 1 HepaBeHCTBa

2.1 [lesibie 1 pOOHO-palMOHA/IbHBIE YPAaBHEHUS

2.2 lIppaliioHa/IbHbIe YPaBHEHUs

2.3 [IpyuroHomeTpuueckye ypaBHeHUs

2.4 [Toka3aresibHble U JlorapudMUUecKre ypaBHeHHUs

2.5 [lenbie 1 ApOOHO-palMOHa/IbHBIE HEpaBeHCTBA




2.6

l1pparjoHabHble HepaBeHCTBa

2.7 [Toka3aresbHbIe U JIorapru(MUUecKre HepaBeHCTBa

2.8 IpyuroHomeTprueckre HepaBeHCTBa

2.9 CriCcTeMbl ¥ COBOKYTTHOCTU YpaBHEHWUI U HepaBeHCTB

2.10  |YpaBHeHus, HepaBeHCTBA U CUCTeMBI C [lapaMeTpaMu

2.11 |[Marpuija CUCTeMbl JIMHeNWHbIX ypaBHeHU. Oripesie/iiTe/lb MaTPULIbI

3 DyHKLMY 1 rpadUKu

3.1 D yHKIYS, CTI0CO0BI 3ajaHus GyHKIMU. ['padvk GyHKIMH. B3auMHO oOpaTHBIe (YHKIUH.
UéTHbie 1 HeuéTHble GyHKLIMU. [Teproanueckre GyHKIUU

3.2 O6nacTk omnpeziesieHNs U MHOXKeCTBO 3HaueHU ¢yHKUuu. Hymi dyHkuyu. TTpoMexxyTku
BHAKOIMOCTOSIHCTBA. [IpOMeKyTKHM MOHOTOHHOCTU (DyHKI[MU. MaKCHUMyMbl U MUHUMYMbI
byukiuu. Hanbosbiiee 1 HauMeHblilee 3HaueHUe (QYHKLIWK Ha TTPOMEKYTKe

3.3 CtenieHHasi PyHKLIMS C HaTypaabHBIM U 1]eJIbIM ToKa3artesieM. E€ cBolicTBa u rpaduk.
(CBolCTBa U rpauK KOpHS N-OM CTeleHu

3.4 TpuroHomeTpuueckre GYHKIMU, UX CBONCTBA U rpadpuku

3.5 [Toka3zaTesibHasi ¥ lorapumMuueckasi yHKLMH, UX CBOMCTBA U IpayKu

3.6 Touku pa3pbiBa. AcUMNOTOTHI TpadrkoB GyHKLMNA. CBOMCTBa PyHKIIMM, HETPEPbIBHBIX Ha
OTpe3Ke

3.7 [Toc/iemoBaTe/IbHOCTH, CIIOCOOBI 3a/1aHKs TT0C/Ie[[0BaTeIbHOCTeH

3.8 ApudmeTrueckast U reoMeTpruyeckasi nporpeccu. @opMyra C/10XKHBIX MPOLIEHTOB

4 Hauasna MaTemaTlueCcKoro aHaausa

4.1 [Tpou3sBoaHast PyHKLMK. [Ipor3BoHbIE 37IeMeHTapHbIX (QYHKIUH

4.2 [TpriMeHeHre TPOM3BO/IHOM K UCC/Iel0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh U 3KCTPEMYMABI.
Haxo)xgeHrie HanbO/bILIeT0 ¥ HAUMeHbIIIero 3HaueHus1 GyHKL[MK Ha OTpe3Ke

4.3 [TepBooGpa3sHas. MHTerpan

5 MHOXecTBa U JIOTUKa

5.1 [MHo>xecTBO, onepaliv HaJi MHOXKeCTBamMu. Jlnarpammel Jiinepa — BeHHa

5.2 UTorvka

6 BeposATHOCTB M CTaTUCTUKA

6.1 OrnvicarenibHasi CTaTUCTUKA

6.2 BeposaTHOCTH

6.3 [KomOMHaTOpHKa

7 ['eomeTpus

7.1 DUryphI HA TIJIOCKOCTU

7.2 [ [psiMble U MJIOCKOCTU B IIPOCTPaHCTBe

7.3 MHOrorpaHHUKH

7.4 Tes1a ¥ MOBEpXHOCTY BpalljeHUs

7.5 [KoopauHaTthl ¥ BEKTOPBI

https://edsoo.ru/wp-content/uploads/2025/07/2025_soo_frp_matematika_10_11_ugl.pdf

[okymeHnT noaTeepxxzeH npoctor JLITI.




