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INTOACHUTEJIBHASA 3AIINCKA

['eomeTpus siB/IsieTCS OAHUM U3 6a30BBIX KypCOB Ha ypOBHe cpefiHero o6ijero obpasoBaHus, Tak Kak
obecrieurBaeT BO3MOXXHOCTb WM3yUeHMsl JUCLIMIVIMH eCTeCTBeHHO-HayyHOM HarpaB/ieHHOCTH U TIPeJMeTOB
I'YMaHUTApPHOTO LWK/A. [T0CKO/BKY /Iorrueckoe MblieHre, (hopMUpyemMoe TIPH U3y4YeHUH 00y4JaroIyuMuCs
MOHATUMHBIX OCHOB TeOMeTpUM, IpU Jl0Ka3aTelbCTBE TeOpeM U IIOCTPOEHUM LIeMOYKH JIOTUYECKUX
YTBEpP)KJEHUH IpU pelleHWd TeoOMeTpUUYeCKMX 3a/lay, YMeHHe BbIJBUraTb U OIpOBepraTb TIMIIOTe3bl
HeIOCPe/ICTBEHHO WCIIO/Ib3YIOTCSI TPU pelleHUM 33[a4 eCTeCTBeHHO-HayYHOro LMK/Ia, B YaCTHOCTU
¢bu3nyeckux 3azad.

Lless ocBOeHUs MporpaMMbl yueGHOTO Kypca «['eomeTpuisi» Ha yriayOJ€HHOM YpPOBHE — Pa3BUTHe
VH/MBU/yalbHBIX CIOCOOHOCTelt oOyuaroluxcsi TpU H3yuyeHWHM TeoMeTpud depe3 obecrieueHue
BO3MO)KHOCTH TIpHOOpeTeHMsI U WCTO/b30BaHUsl Oomee TIyOOKHMX reoMeTpUYeCcKWX 3HAHUM M [1eMCTBUM,
crieUUHbIX TEeOMeTPUHM, W HeoOXOAMMBIX [jI YCIIeIIHOrO MpodeCcCHOHaIBLHOTO 00pa3oBaHMs,
CBSI3aHHOT'O C UCII0/Ib30BaHMEM MaTeMaTHKHU.

[TpuoputeTHBIMU 3aJjauaMyd Kypca TeoMeTpUM Ha YryyOnéHHOM YpOBHe, PpacLIMPSIIOIUMU U
yCHIMBAIOIMMU KypC 6a30BOr0 YPOBHSI, SIBISIOTCS:

paciivpeHuve TIpeJCTaB/ieHWss O TeOMeTpHMM KaK 4YaCTH MHPOBOM Ky/JAbTypbl U (hopMHpOBaHUe
OCO3HaHMS B3aUMOCBSI3U 'eOMeTPUM C OKPY KaroLUM MHUPOM;

(opmMHpOBaHUe Mpe/CTaB/IeHUsI O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEWIIMX MaTeMaTUYecKuX
MOZle/IsIX, TIO3BOJ/IAIOIIMX OIUChIBAaThb Y HM3y4yaTb pasHble SBJIEHUS OKpY)Karollero Mupa, 3HaHHUe
TIOHSITUMHOTO armapara 1o paszeny «CTepeomMeTpusi» yueOHOTO Kypca reOMeTpHy;

(opMrpOBaHHe yMeHUs BJ/aZileTb OCHOBHBIMU TOHSITUSIMM O TPOCTPAaHCTBEHHBIX (Urypax MU MX
OCHOBHBIMM CBOMCTBaMH, 3HaHUe TeopeM, (POPMYJI MU yMeHHe UX [IPUMEeHSTb, YMeHUs [J0Ka3blBaTh TEOPEMBI
Y HaXO/IUTh HeCTaH/|apTHbIe CTIOCOObI pellleHus 3a/jay;

¢dopmMHpOBaHKe yMeHHs paclio3HaBaTh Ha UepTeXKax, MO/le/siX U B pea/ibHOM MHPe MHOTOTPaHHUKHU U
Tesia BpallleHKsi, KOHCTPyHUPOBaTh reOMeTpUUecKue MoJesiy;

(hopmMHpOBaHHe MOHUMaHUs BO3MOXXHOCTH aKCMOMaTH4YeCKOro NMOCTPOeHUsI MaTeMaTUYeCKUX TeOpHUH,
(hopMHpOBaHKe TOHUMAaHKS POJIM aKCUOMaTUKH NPU NTPOBeZIeHNH pacCy K eHU;

¢bopmMHpoBaHHe yMeHMs B/aZieTb MeTOZAaMH J0Ka3aTeJbCTB M aJTOPUTMOB pelleHHs, YMeHUsl MX
IIPUMEHSTh, TIPOBOJUTH Jl0Ka3aTe/lbHble PAaCCyKeHHUsI B XO/ie pelleHsl CTepeOMeTpUUYeCKUX 3ajad v 3a/a4y
C TpaKkTHUecKUM cofiepKaHveM, (opMHpOBaHHe Tpe/icTaB/leHUss 0 HeoOXOAMMOCTU Jl0Kas3aTelbCTB IpU
000CHOBaHMM MaTeMaTHUUeCKUX YTBEP)KAEHWM M pOMd aKCUOMaTHMKU B TIPOBEJEHUM [ieYKTUBHBIX
paccy>K/ieHul;

Pa3BUTHE U COBEPIIEHCTBOBAHME WHTE/UIEKTYalbHBIX W TBOPYECKHUX CIOCOOHOCTeH 00ydaromuxcs,
N03HaBaTe/lbHOM aKTUBHOCTH, MCC/e/l0BaTe/lbCKUX YMEHUM, KPUTHUUHOCTM MBIIUIEHNs], WHTepeca K
V3y4YeHUIO FeOMeTpuY;

¢opmupoBaHre (GYHKLIMOHAIbHONM TPAMOTHOCTH, Pe/leBaHTHOW TI'eOMETpPUM: YMeHHsl PacIio3HaBaTh
TIPOSIB/IEHUS] TeOMEeTPUUeCKUX MOHITUM, 00BEKTOB M 3aKOHOMEPHOCTel B peasibHbIX >KU3HEHHBIX CUTYyaLUsX
U TIpU U3y4YeHUU [JPyrux Yy4yeOHbIX TIpeMeTOB, TNPOSIBJEHHS] 3aBUCUMOCTell U 3aKOHOMEpHOCTeM,
MO/Ie/IMPOBaHMs peaslbHbIX CUTYyallUi, UCC/Ie/J0BaHUsl TIOCTPOEHHbBIX MO/le/leld, MHTeprpeTaLyy NOIyYeHHbIX
pe3yJ/bTaToB.

OCHOBHBIMH CO/IepyKaTeTbHBIMU JTMHUSIMU yueOHOTo Kypca «['eomeTpusi» B 10—11 Kmaccax sIB/STFOTCS:
«[IpsiMble ¥ TVIOCKOCTU B IIPOCTPAHCTBe», «MHOrorpaHHuKN», «Tesa BpaljeHus», « BeKTopbl U KOOpAUHATbI
B [POCTPAHCTBE», «/IBM>KEHUs B TIPOCTPAHCTBEY.

CdopmymupoarHoe Bo @PT'OC COO TpeboBaHME «yMeTb OTIEPUPOBATh MOHITUSMU», PeJIeBAHTHBIMU
reoMeTpuM Ha yriay0aéHHOM ypoBHe oOyueHust B 10—11 kiaccaxX, OTHOCHUTCS KO BCEM COZep’KaTeTbHbIM
MUHUSM y4yeGHOro Kypca, a (opmMHpoBaHMe JIOTUYeCKMX YMeHHI pacripefie/iieTcss He TOJbKO II0
coZiep)KaTelbHBIM JIMHUSIM, HO U MO rojam oOyueHus. Copiep)kaHre o00Opa30BaHUs, COOTBETCTBYIOIIlee
TpeIMETHBIM pe3yJsibTaTaM ocBoeHust PefepanbHON paboueill TIpOrpamMMbl, pacpefenéHHBIM I10 TOfaM
00y4eHUs], CTPYKTyPUPOBAHO TaKWM 00pa3oM, UTOObI KO BCEM OCHOBHBIM, TIPHUHLIUTIMATBLHBIM BOIIPOCAM
obyuaroriyecs: obpaljaarck HeOJHOKpPATHO. JTO T03BOJISIET OpraHU30BaTh OBJajileHHe T'eOMeTpUUeCKUMU
MOHATUSAMH Y HaBbIKAMU  TIOC/IEIOBAaTeNlbHO W TIOCTyTNaTeabHO, C  COO/IO/leHNeM — TMpUHLUIA
NIPeeMCTBEeHHOCTH, a HOBble 3HaHWs BK/IIOYAaTh B OOIyI0 CHUCTEMY TeOMeTpPUYeCKHX IIpeZCTaBIeHHN
00yyJaroIuxcsi, paclvpsis U yriy0ossisi eé, o6pa3ys MPOYHbIe MHO>KECTBEHHbIE CBSI3H.



[Tepexof K U3yUYeHHIO TeOMETPUU Ha YT/1yO/IEHHOM YPOBHE TI03BOJISIET:

Co371aTh yCIoBUsA A8 AuddepeHdaluy 00ydyeHus, MOCTPOeHUs] UHAWBU/ya/IbHBIX 00pa30BaTeIbHbIX
nporpamMM, obecrieunTh YryyOnéHHOe W3ydeHHWe TeOMETPUHM KaK COCTaB/siiolledl yueOHOro mpeaMeTa
«MartemaTuKa»;

TIO/ITOTOBUTh O0OYYaIOIUXCA K TPOJO/DKEHUIO0 HM3yUeHUs MaTeMaTHKU C YUYETOM BbIOOpa Oymylieit
nipodeccru, obecrieurBast TPeeMCTBEHHOCTh MeXKAy 0OBII[UM U rpodeccroHalbHBIM 00pa30BaHUEM.

Ha u3yuenue yueGHOro kypca «I'eomeTpusi» Ha yriybséHHOM ypoBHe oTBogutcs 204 uaca: B 10
kacce — 102 vaca (3 uaca B Hefiento), B 11 ksacce — 102 yaca (3 uaca B Heiesito).

COJAEPXXAHME OBYUYEHUSA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBe

OcHOBHBbIe TOHSITUSL CTepeoMeTpud. Touka, MpsiMasi, IJIOCKOCTb, TPOCTPAHCTBO. I[loHATHE 06
aKCHOMaTUYeCKOM IOCTPOEHUM CTepeOMeTPUM: aKCUOMBI CTEPEOMETPUU U CIIe[ICTBUS U3 HUX.

B3aumHOe pacrioniokeHre TpsSMBIX B TMPOCTPAHCTBe: IlepeceKaroljuecs, IapajulejibHble U
CKpelyBawolyecss mnpsiMble. [Ipu3HakyW CKpelMBaKOLIMXCs MpsMbIX. [lapannenbHOCTH MPSIMBIX U
IVIOCKOCTeN B TIPOCTPAHCTBe: Mapasie/bHble MpsiMble B NPOCTPAHCTBe, Mapa/yle/IbHOCTb TPEX MpPSMBIX,
TapaseflbHOCTh TIPSMOW U TUIOCKOCTH. IlapasuiensHoe M LieHTpa/ibHOe TMPOeKTHPOBaHWe, M300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA TapasiesbHOTO TPOeKTHpoBaHUs. V300pakeHue ¢uryp B TapasienbHOU
MPOeKLMHA. YTIJIbl C COHAalpaB/leHHbIMM CTODOHaMH, Yroj MeXAy TIpIMbIMA B TPOCTPaHCTBeE.
[TapanienbHOCTh  IJIOCKOCTeM: TMapasuleibHble IUJIOCKOCTH, CBOMCTBA MapasiefbHbIX —IJIOCKOCTEM.
[TpocTelinie TNPOCTPaHCTBEHHblE (UIYpPbl HAa IUIOCKOCTH: TeTpasAp, Mapasulesierumesi, MOCTPOEHUe
CeveHuH.

[TepieHVKyASIPHOCTD MIPSIMOW Y TJIOCKOCTU: TNEePreH/IMKY/ISpHbIe NpsiMble B TIPOCTPaHCTBE, MPsIMbIe
rapasulesibHble Y MepreHUKY/IIpHble K IJIOCKOCTH, TIPYU3HaK IeprieH/IMKY/ISIPHOCTH MPSIMOM U IJIOCKOCTH,
TeopeMa O IPSMOM IepreHJVKY/ISIPHON IVIOCKOCTH. OpTOroHanbHOe NpoekTrpoBaHue. [lepneHauKynsap u
HaK/IOHHbIE: PaCCTOsIHUE OT TOUKHU /0 TVIOCKOCTH, paCCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, POeKLUsl (PUrypbl
Ha IJI0CKOCTb. IleprneHAuKy/NpHOCTb TJIOCKOCTeH: TpPHU3HAaK MepreHAUKY/ISPHOCTH [ABYX IJIOCKOCTEM.
Teopema 0 Tpéx reprieHAUKY/IsIpax.

Yriel B IIPOCTPaHCTBe: Yrojl MeXAy IpsIMOW U IUIOCKOCTBIO, ZABYTDAaHHBIM YTOJI, JIMHEUHBIA YIOJl
JByrpaHHoOro yrnia. TpéxrpaHHblii 1 MHOrOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOIOTPaHHOI'O YIJIa.
CBolicTBa TUIOCKMX W [BYTPaHHBIX YIJOB TPEXTPAHHOrO yrzia. TeopeMbl KOCMHYCOB W CHHYCOB JJIS
TPEXTPAHHOIO yI/Ia.

MHoOrorpaHHUKHU

Bugsl MHOrorpaHHUKOB, pa3BépTKa MHOrorpaHHuka. llpusma: n-yrosibHasi mnpusma, MpsiMas M
HaK/IOHHasi TpU3Mbl, OOKOBas U TIO/Hasi I10BEPXHOCTb Ipu3Mbl. [lapasuienenurefi, NPsSIMOYTOJIbHBIN
napasulesienurne]; U ero cBoictea. Kparuaiiinue rmyTH Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema OJitnepa.
[TpoctpancTBeHHass TeopeMa [lucdaropa. [Tupamuza: n-yronbHasi nupaMuyzia, NpaBWIbHAas U yCeUyEHHas
npamuzbl. CBoMCTBa pébep M OOKOBBIX IpaHeld MPaBUIbHOW MUPAMU/bL. [IpaBUIbHbIE MHOTOTPaHHUKU:
NpaBU/IbHAs MpU3Ma M IIpaBU/bHAas NUpaMUJa, IpaBWIbHAs TpeyrojibHas NHWpamMuja U IpaBU/IbHbBIN
TeTpaszp, Kyb. [IpefcraBneHue o mpaBU/IbHBIX MHOTOTPaHHUKAX: OKTa3/Ip, A0/ieKasp ¥ UKOCA/Ip.

BbruncieHve 37eMeHTOB MHOTOTDAaHHUKOB: péOpa, [fuaroHamy, yribl. [lnomans GOKOBOIA
TOBEPXHOCTH W TIOJIHOWM TIOBEPXHOCTU TMpPsIMOM TMpU3MBI, TUIOL[a/lb OCHOBaHWM, TeopeMa O OOKOBO
NIOBEPXHOCTH MPsIMOi Npu3Mel. [1omiaabs 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH IPaBUIbHON MUPaMU/BbI,
TeopeMa O IUIOIIaZH yCeuéHHOU MupaMu/pbl.

CruMMeTpHs B MPOCTPAHCTBe. DjieMeHTbl CHMMeTPUM IPaBUIBHBIX MHOTOIPaHHUKOB. CMMMeTpus B
NPaBWIbHOM MHOI'OIPaHHUMKe: CUMMeTpUs Tapasiiesienurnesa, CAMMETPUS IPaBUIbHBIX NPHU3M, CUMMETPUS
NIpaBU/ILHOM MPaMU/IbI.

BeKTOpbI M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsaTusa: BeKTOp B IPOCTPAaHCTBe, HYJE€BOU BEKTOp, [JIMHA HEHYJIeBOrO BEKTOPa, BEKTOPbI
KOJ/IMHeapHble, COHArpaB/ieHHble W TPOTUBOIIOJOXHO HalpaB/ieHHble BEeKTOpbl. PaBeHCTBO BEKTOPOB.
[lelicTBUSI C BeKTOpaMH: CJIO)KeHWe M BblUMTaHUE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOpPOB, YMHO)KeHHe
BeKTOpa Ha uncio. CBOWCTBA C/I0KeHUs1 BeKTOpOB. CBOMCTBA YMHOKeHUsSl BeKTopa Ha uucio. [lonsatue



KOMII/IaHapHble BeKTOphL. [IpM3HaKk KoMIyilaHapHOCTU Tpéx BeKTOpoB. I1paBuiio napanenenunesa. Teopema
O pas3/o)KeHWM BeKTOopa Mo TPEM HEKOMILIaHapHbIM BekTopam. [IpsiMoyrosnbHasi cucreMa KOOpPAMHAT B
npoctpaHcTBe. KoopvHaTel BeKTOopa. CBsi3b MeXKJy KOOp/IMHAaTaMU BeKTOpa U KOOpAUHATaMU TOYeK. YTOou
Mexay BekTopaMu. CKasisipHOe TIpOM3Be/ieHre BeKTOPOB.

11 KJTACC

Te/ia BpaleHus

[MoHsATHS: LM/IMHAPUUECKasi TIOBEPXHOCTb, KOHWYeCKasi MOBePXHOCTb, Cepuueckasi TTOBEPXHOCTh,
obpasytoiue nosepxHocteil. Tena BpalljeHus: WIMHJP, KOHYC, yCeUE8HHBIN KOHYC, cdepa, 1m1ap. B3anmMHoe
pacrnionoykeHre cdepbl U TJIOCKOCTH, KacaTesbHasi IJIOCKOCTh K cdepe. M300pakeHre Ten BpalljeHHs] Ha
riockocTu. Pa3BépTka LuanHpa u KoHyca. CummeTtpus cdepsl U 11apa.

O6bém. OcHOBHBIe cBOHCTBa 00bEéMOB Tesl. Teopema 06 06BEMe MPSIMOYTOJIBHOTO Tapasiienenuresa
U crefictBUS U3 Heé. OOBEM MPSIMOM M HaK/IOHHOM MPU3MBbI, LIUIMHAPA, MMpaMu/bl U KoHyca. O6béM 111apa
Y 111apOBOr'0 CerMeHTa.

KombOuHarwu Ten BpalieHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BvcaHHasi B LIWIMHZAD, OMHCAHHAs OKOJIO
yumHipa. Ilepeceuenne cdepsl U 1mapa ¢ Ma0ckocTbio. Kacanue mapa u cdepsl mnockocTsio. [ToHsiTHE
MHOTOIpaHHMKA, OMMCAaHHOI'0 OKOJIO C(hepbl, Chepbl, BIMCAHHOM B MHOTOTPaHHUK WX TeJIO BpalljeHHs.

[Tro11a/ib TOBEPXHOCTH LIM/IMH/PA, KOHYCa, Tioiiaab cdepsl U eé uacteil. [lofgobue B mpocTpaHCTBe.
OrtHoteHre 00BEMOB, TIIOIIA/el ToBepXHOCTel oAoOHbIX Guryp. [Ipeobpa3oBanue mof00ws], TOMOTETHSI.
PelieHyre 3a1au Ha TJIOCKOCTH C MCII0/Ib30BaHUEM CTepeOMeTPUUeCKUX MeTO/0B.

[TocTpoeHne ceueHM MHOIOIDaHHMKOB W TeJl BpallleHUs: CeueHWs LWIWHApa (Mapaule/ibHO U
NeprieH/IMKY/ISIpHO OCH), CceueHusl KOHyca (TapassesbHble OCHOBAaHUIO M MPOXOJMAIIMe uepe3 BeplINHY),
ceyeHUs 11apa, MeTO/bI TOCTPOEHUs] CeUeHUM: MeTO/, C/IefloB, MeTO/, BHYTPEHHero NPOeKTHPOBAaHUs, MeTO/
repeHoca CeKyleld IIOCKOCTH.

BeKTOpbI M KOOPpAUHATHI B IPOCTPAHCTBE

BekTope! B npoctpaHcTBe. Onepanuu HaJ, BeKTopaMyd. BekTopHOe ymMHOKeHHe BeKTOpoB. CBOMCTBa
BEKTODHOI'O YMHOXeHUs. IIpsmoyrosnbHas cuctema KOOpJAWHAT B INpoOCTpaHCTBe. KoopAWHATHI BeKTOpa.
Pa3noykeHue BekTopa 110 6asucy. KoopuHaTHO-BeKTOPHBIN MeTO/] TIPY pellleHnU reoMeTpUYeCcKUX 3a/ay.

JIBY)KeHMs B IPOCTPAaHCTBe

Hewkennsi mpoctpaHcTtBa. OtobpakeHusi. [IBwkeHuss W paBeHCTBO ¢wuryp. OOupme cBoiicTBa
JBIDKeHUU. Buzbl IBW)KeHUN: Napasule/ibHblA NepeHoC, LieHTpa/lbHas CUMMETPUs, 3epKajbHasi CUMMeTpus,
IIOBOPOT BOKPYT NpsiMoii. [Ipeobpa3oBanus rnogobus. Ipsimas u chepa Ditnepa.

IVTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YYEBHOI'O KYPCA «'EOMETPHUS»
(YTJIYBJIEHHBIY YPOBEHB) HA YPOBHE CPE/THET'O OBIIET' O OBPA3OBAHUSA
JINMYHOCTHBIE PE3YJIbTATbBI

1) rpaxjaHckoe BoCIMTaHHe:

cpopMUPOBAHHOCTH TPAXK/AHCKOM MO3UIMK 00yuarolerocs Kak akTMUBHOI'O U OTBETCTBEHHOI'O u/ieHa
poccuiickoro o0IecTBa, IMpeZcCTaBlieHHe O MaTeMaTHYeCKMX OCHOBaX (DyHKLIMOHHUPOBAHUS DPa3/IMUHbBIX
CTPYKTYp, SIBJIeHWH, TIpOLefyp TpakAaHCKOro obOrmiecTBa (BbIOOPBI, OMPOCHI W JIPDYTOe), yMeHue
B3aUMO/|eMCTBOBATH C COLIMAIbHBIMA UHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKLIMSMU M Ha3HAUeHHUEM;

2) naTpuoTHUYecKoe BOCIUTaHHUe:

chOpMHPOBAaHHOCTh POCCUMCKOW TPa)KAAHCKOW WIAEHTUYHOCTH, YBa)KeHUSI K TMIPOLIOMY U
HaCTOsALLeEMYy POCCUHMCKON MaTeMaTHUKH, LIeHHOCTHOE OTHOLLIeHYe K JOCTM)KeHUSIM POCCUMCKUX MaTeMaTUKOB
Y POCCUICKOW MaTeMaTH4eCKOM IIKOJIbl, MCII0/Ib30BaHKe 3TUX JOCTH)KEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX,
chepax 3KOHOMUKHY;

3) AyXO0BHO-HpaBCTBEHHOE BOCIIMTAHHeE:

OCO3HaHMe [YyXOBHbIX LIEHHOCTeM PpOCCUKWCKOrO Hapoja, C(pOPMUPOBaHHOCTb HPABCTBEHHOIO
CO3HaHUs, STUYECKOro IIOBeJieHHs], CBSI3aHHOIO C IPAaKTUUeCKUMM [pPUMeHeHUeM J[OCTWKeHUH HayKu U
JlesITeIbHOCTBI0 YUEHOT0, 0CO3HaHKe JTMYHOTO BK/1a/Jja B TIOCTPOeHHe YCTONUMBOro OyyIriero;

4) 3cTeTHUECKOe BOCIUTAHME:



3CTETHUUECKOe OTHOILIEHHE K MUPY, BK/IIOUasi 3CTETUKY MaTeMaTHUeCKUX 3aKOHOMEPHOCTeH, 00beKTOB,
3a/lay, peIeHu, pacCy>KAeHWM, BOCIIPUMMYMBOCTH K MaTeMaTUUeCKUM aclieKTaM Ppa3/idyHbIX BU/OB
HCKYCCTBa;

5) ¢pu3nueckoe BocIUTaHUe:

chOpMHPOBAaHHOCTh yMeHUsI TIPUMEHSATh MaTeMaThuyecKuhe 3HaHWs B UHTepecax 37[0POBOTO U
6e3omacHOro obpasa >KW3HM, OTBETCTBEHHOE OTHOLIEHWe K CBOeMYy 370DOBbIO (370pOBOe TTUTaHUe,
cOanaHCUPOBaHHBIM DPEXXUM 3aHSATUM W OT[bIXa, pery/spHas ¢u3nueckas aKTHUBHOCTH), (U3NUECKOe
COBepIIIeHCTBOBaHKE TIPU 3aHSATUSX CTIOPTUBHO-030POBUTETLHOM JeSITe/TbHOCThIO;

6) Tpy/j0BO€e BOCIIUTaHHeE:

TOTOBHOCTb K TPYAY, OCO3HaHWe LeHHOCTH TPY/A0/00us, HWHTepeC K pas3uuHbiM cdepam
npodheCCUOHATBHOMN IeSITe/TbHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOW W e€ MPUIOKEHUSIMU, YMEeHHe COBepIlaTh
0CO3HaHHBIM BLIOOP OyayIrel mpodeccuy U pearn30BbIBaTH COOCTBEHHBIE KM3HEHHBIE T/IaHbl, TOTOBHOCTD
U CIOCOOHOCTb K MaTeMaTWueckoMy 00Opa3oBaHHIO M camM000pa30BaHUIO Ha TMPOTSHKEHWW BCel >KW3HH,
TOTOBHOCTb K aKTUBHOMY YUaCTHIO B pellleHUU MTPaKTUUYeCKUX 3a/lay MaTeMaTHyeCcKol HarpaB/ieHHOCTH;

7) 3K0/I0TMYecKoe BOCIIUTaHHe:

chOpMHPOBAHHOCTh 3KOJIOTMUECKON KYJIbTYPhl, TIOHMMaHWe BJIMSHHS COLMATbHO-9KOHOMHUUYECKUX
TIPOLIECCOB Ha COCTOSIHME TIPUPOJHOW U COLMAAbHOM Cpefibl, OCO3HaHWe TJI00a/bHOrO XapakTepa
9KOJIOTMUECKUX Tpo0JieM, OpUeHTalus Ha TIpUMeHeHWe MaTeMaTHUeCKWX 3HaHWW [jis pellleHWs 3a/ay B
00/1acTH OKpY>Karolllel Cpefibl, TJIAHMPOBaHWE TIOCTYTKOB M OLIEHKW WX BO3MOXKHBIX ITOC/I€ACTBUMN [IIsI
OKpY’Karolllei cpefbl;

8) 1IeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33pPeHUs, COOTBETCTBYIOIIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U
00I1IeCTBEHHOM TPAKTUKW, TIOHMMaHHEe MaTeMaTHYeCKOH HayKu Kak C(hepbl Ue/l0oBeuecKou /1esTe/IbHOCTH,
JTaroB e€ pa3BUTHS M 3HAUMMOCTU /i Pa3BUTHUS LMBUIW3allM{, OBJa/leHHe SI3bIKOM MaTeMaTHKU U
MaTeMaTHUeCKOW KyJIbTYpOod KaK CpeJCTBOM II03HaHUsI MUPA, TOTOBHOCTh OCYIIECTB/SATH MPOEKTHYH U
WCCJIe[]0BaTe/bCKYIO JesiTe/IbHOCTh MHAMBUYAIbHO U B TPYIIIIeE.

METAIIPEJMETHBIE PE3YJ/IbTATHI
Ilo3HaBaTe/IbHBbIE yHHBepPCa/IbHbIe yUeOHbIe /JeHCTBUSA

Ba3oBble joruueckue JeMCTBUA:

BLISIB/IITh M XapaKTepU30BaThb CYI[eCTBEHHbIe TPH3HAKKM MaTeMaTHUYeCKMX OO0BEeKTOB, TIOHSATHH,
OTHOILIEHWH MeX/y TMOHSTUSIMU, (JOPMYJIMPOBaTh OIpefe/ieHus] MOHSATUM, yCTaHaB/IWBAThb CyIlleCTBEHHBIN
TIPU3HAK Klaccu(UKaliy, OCHOBaHUS [yt 0000IIeHNsT ¥ CPABHEHUSI, KDUTEPUH TTPOBO/IMMOTO aHa/In3a;

BOCIPUHUMATh, OPMY/IMPOBATh U MPe0OpPa30BbIBAaTh CY)KAEHUS: YTBEPIUTE/TbHBIE U OTPUIAaTe/TbHbIE,
eIMHUYHbBIe, YaCTHBIe U 00II1e, YC/IOBHBIE;

BBISIB/IATh MaTeMaTHueCcKhe 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHMBOpeursi B (PakTax, [JaHHBIX,
HaOJTFOIEHUSIX U YTBEPIKAEHUSIX, TIPe/ijlaraTh KPUTEPUH /I/Is BBISIBJIEHUS] 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JlenaTb BbIBOABI C MCIOJb30BaHUMEM 3aKOHOB JIOTMKW, [eAYKTHBHbBIX W HWHJYKTHUBHBIX
YMO3aK/IH0UeHUM, YMO3aK/IF0UeHU 10 aHaJI0THY;

MPOBOJUTHL CaMOCTOSITE/IbHO [l0Ka3aTe/lbCTBA MaTeMaTUUeCKWX yTBepXKAeHWll (MpsiMble U OT
MIPOTUBHOTO), BBICTPAMBATh apryMeHTAllMI0, TIPUBOJUTH TMPUMEpPbl U KOHTPIPUMEpHI, 00OCHOBBIBATh
COOCTBEHHbIE CY)K/I€HUS U BbIBO/IbI;

BbIOMpATh CrI0Ccob peliieHust yueOHOM 3a/1auu (CpaBHHUBATh HECKOJ/ILKO BapHAHTOB pellleHus], BLIOUpaTh
HaunboJiee MOAXOASAIINN C yUETOM CAMOCTOSITE/TEHO BbIJIe/IeHHBIX KDUTEDPHEB).

Ba3oBrbIe Hccle0BaTe/IbCKHE JIeHCTBHA:

WCI0/Ib30BaTh BOMPOCHI KaK MCCAe0BaTe/IbCKU MHCTPYMEHT T03HaHUsl, (POpMYy/IMPOBATh BOMPOCHI,
buKcUpymole MpOoTUBOpeure, MpobeMy, yCTaHaB/IMBaTh MCKOMOE U JlaHHOe, (OpMHPOBATh THUIIOTe3Y,
apryMeHTHPOBATh CBOIO MO3ULMI0, MHEHUE;

MPOBOJIUTb CaMOCTOSITE/IbHO CIJIAHMPOBAHHBIM 3KCIEPUMEHT, WCC/Ie[jOBaHUEe TI0 YCTaHOBJIEHUIO
0COOEHHOCTEM MaTeMaTUYeCKOro OObeKTa, SIBJEHHUS, TPOLIeCCa, BBLISBJIEHUIO 3aBUCUMOCTEM MeXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOIIeCCAMU;



CaMoCTOsITe/IbHO — (hopMy/iUpoBaTh 000OIEHWST U BBIBOJLI [0 pe3y/ibTaTaM I[POBEAEHHOTO
HaO/IIO/IeHusl, MCC/Ie[ioBaHMsA, OLIeHWBATh [JOCTOBEPHOCTh TIOYUEHHBIX pe3y/JbTaTOB, BBIBOJOB U
0000111eHNH;

TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIeCCa, a TaKXKe BbIABUraTh TIPEATIONIOKEHUS O €ero
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pab6ora c uadopmanueii:

BBISIBJIATE AepULIUTBI WHGOPMALMK, JAaHHBIX, HeOOXOAMMBIX [/Ii OTBeTa Ha BOIMPOC U i PelleHwUs
3a/1auy;

BbIOMpaTh MH(OPMALIUIO W3 UCTOYHUKOB pa3/IMUHBIX TUIIOB, aHAIU3UPOBATh, CUCTeMAaTHU3UPOBATh U
WHTeprpeTUpoBaTh MHPOPMALIMIO Pa3/TMUHBIX BU0B U (DOPM Tpe/iCTaB/IeHUs;

CTPYKTYpUPOBaTh HWHGOPMALUIO, TPEJACTaBIATh €€ B pPa3IMyHbIX (opmax, WITFOCTPUPOBATH
rpaduuecky;

OLIeHMBAaTh HaZIE>KHOCTh MH(OPMALIUU TI0 CAMOCTOSATeTHEHO C(hOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe /[eHCTBUA

Oomenmue:

BOCIPUHUMATh ¥ (hOPMY/TUPOBaTh CY>KJEHUSI B COOTBETCTBUH C YCJIOBUSMH U LIeJIIMU OOIIeHMs, SICHO,
TOYHO, 'PAMOTHO BbIPa)kaTh CBOIO TOUKY 3pPeHHsI B YCTHBIX U MMUCbMEHHBIX TeKCTaX, /laBaTh MOSICHEHUS T10
XOZly pellleHus 3a/lau, KOMMEeHTHUPOBATh MOJTyUeHHBIN pe3y/IbTar;

B XOfie 00CYy»X/IeHUsI 3a/laBaTh BOIIPOCHI TI0 CYIIIECTBY OOCY’>KJaeMOU TeMbl, MPOOIeMBbI, perraeMou
3a/lauM, BbICKA3bIBaTh WieU, Halle/leHHbIe Ha TIOMCK pellleHus, COTIOCTaB/ISTh CBOU CY>KJI€HUS C CYKAeHUSIMU
JIPYTHUX YyUaCTHHUKOB JWanora, OOHapy)XMBaThb pa3/iude U CXOJCTBO TIO3ULIMH, B KOPPeKTHO# (opme
dhopmMyMpoBaTh pa3HOT/IACHsI, CBOW BO3pPa)keHHS;

Mpe/iCTaBMAsATL  pe3y/bTaThl  pellleHus  3ajjauM, SKCIepuMeHTa, WCCAe/loBaHusl, IIPOEKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C YYETOM 3ajau Tpe3eHTallMd U 0COOeHHOCTe
ayJUTOpHHU.

Pery/isTUBHBIE yHUBepCa/IbHbIe yUeOHbIe /IeHCTBUSA

Camoopranusanus:

COCTaBJISATH TI/IaH, aJrOPUTM DellleHUsl 3a/jaud, BbIOMpATh CMOCO0 pelleHusi C yU8TOM HMeRLUXCs
pPecypcoB U COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHPOBAaTb W KOPPEKTHPOBaTh BAPHAHTHI PelIeHuHd C
yuéTOM HOBOU MH(OpMaLUH.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIH HHTE/I/IeKT:

B/IaJleTh HaBbIKAMM TI03HaBaTe/bHOM pedieKCHM KaK OCO3HaHHWsI COBeplllaeMbIX JeHCTBUU U
MBIC/TUTE/TBbHBIX MPOLIECCOB, X Pe3y/bTaTOB, B/IaZleTh CII0COOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoLiecca
Y pe3y/bTaTa pellieHHs MaTeMaTUueCKOou 3aiauy;

TIpeIBUJIETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYThH IPH PeIlleHUH 3a/laul, BHOCUTh KOPPEKTHUBHI B
JlesiTe/TbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/ILCTB, JAHHBIX, HalIeHHBIX OIIMOOK, BbISIB/IEHHBIX TPYAHOCTEH;

OLIEHWBATb COOTBETCTBUE pe3y/bTaTa I[eJId U YCIOBUSIM, OOBSCHSATh TPUYMHBI [JOCTYXKEHUS WA
He/IOCTWKEeHUsI Pe3y/IbTaToB JesITe/TIbHOCTH, HAXOUTh OIINOKY, /aBaTh OL[eHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasi iefiTe/IbHOCTh:

TOHMMaTh Y WCIO/Ib30BaTh MPEUMYIeCcTBa KOMaHAHOW U WHAWBUAYAJTbHOW pPabOThHI MPU pelleHuH
yueOHBIX 3a/lay, TIPUHUMAThH IieJlb COBMECTHOM JeATeNbHOCTH, TJIAHUPOBAaTh OPTaHU3AlI0 COBMECTHOM
paboThI, pacrpeensaTh BUALI pab0T, 10rOBapyUBaThCs, 00CY>KJaTh MPOLIeCC U pe3y/bTaT paboThl, 00001aTh
MHeHUsI HeCKOJTbKUX JTH0/Iel;

yuacTBOBaTh B TPYMIIOBBIX (popmMax paboThl (00CyKAeHusi, 0OMeH MHEHHM, «MO3rOBble IITYPMbI» U
WHBIE), BBITIOJIHATH CBOK) YaCTh pabOThl U KOOPJUHUPOBATb CBOU [I€HCTBUS C APYTUMH WieHaMH KOMaH/pI,
OlLIEHWBATh KaueCcTBO CBOEro BK/aza B OOIIMI TIPOAYKT MO KPUTEPHSIM, CPOPMY/TMPOBAHHBIM yUaCTHUKAMM
B3alMO/IeNCTBYSI.

INMPEAMETHBIE PE3YJIbTATHBI
K koHnity 10 K/1acca oOyuaromumiicss HayuuTCs:
e (BOOOJHO OIEpUPOBaTh OCHOBHBIMU TOHATUSMH CT€DEOMETPUM TIPH pelleHuH 3ajau U
MPOBe/IeHMM MaTeMaTHyeCKUX pacCy»/1eHuH;
® [PUMEHSITb aKCUOMbI CTEPEOMETPUU U CJIe/ICTBUSI U3 HUX MPU PellleHUH reOMeTpUYeCcKrx 3a/ay;



K/accuUIMpoBaTh B3aWMHOE paclio/io)KeHHWe TIPSIMbIX B TPOCTPAHCTBe, TIJIOCKOCTeH B
TIPOCTPAHCTBE, TIPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/THO OTIepUPOBaTh MOHITUSMH, CBSI3aHHBIMU C YTJIaMUA B TIPOCTPAHCTBE: MeX/y TPSIMbIMU B
TIPOCTPAHCTBE, MEXK/Y MPSIMOM U TJIOCKOCTBIO;

CBOOO/THO OTIEPUPOBAThH MOHATHUSIMU, CBSI3aHHBIMHM C MHOTOTDaHHUKAMU;

cBOOOIHO pacmo3HaBaTh OCHOBHBIE BH/bI MHOT'OIPAHHUKOB (TPH3Ma, MUpaMU/a, MPSMOYTOTbLHBIMA
rapasuiesieniurne], Ky0);

K/1acCU(UIUPOBaTh MHOTOTPaHHUKH, BLIOKMPAast OCHOBAHUS [IJ1s1 KITaCCUBUKAIIN;

CBOOO/THO OTIEPUPOBATh MOHATUSIMU, CBSI3aHHBIMM C CEUeHHEM MHOTOI'PaHHUKOB TUIOCKOCThIO;
BBITIOJTHATE MapasuieflbHOe, [IeHTpaJbHOe U OPTOTOHa/IbHOE TIPOeKTHPOBaHKe GUTYD Ha TIJIOCKOCTh,
BBITTO/THATE M300pakeHust GUTYP Ha TJIOCKOCTH;

CTPOUTH CeUYeHHsI MHOTOTPAHHUKOB Pa3/MYHBIMM METOZAMH, BBITIONHATH (BBIHOCHBIE) TIIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYD: BUJ| CBEPXY, COOKY, CHU3Y;

BBIUUC/ISITE TI/IOIA/I TIOBEPXHOCTEN MHOTOTPaHHUKOB (TIpH3Ma, MMpaMuzia), FreOMeTPUUeCKUX Tesl
C mpuMeHeHUeM (HOpMYT;

CBOOO/JTHO OTIEPUPOBATH TIOHSATHSIMUA: CUMMETPHsI B TIPOCTPAHCTBE, IIEHTP, OCb W TJIOCKOCTb
CUMMEeTPHH, LIeHTP, 0Ch U MJIOCKOCTb CUMMETPUU (DUTYPBI;

CcBOOOZIHO OIEepUpOBaTh TIOHATHSMH, COOTBETCTBYIOI[MMH BeKTOpaM ¢ KOOpAWHAaTaM B
TIPOCTPAHCTBE;

BBITIO/THATH /I€HCTBUSI HaZl BEKTOPaMH;

pelliaTh 3a/lauM Ha /I0Ka3aTebCTBO MaTeMaTHUeCKUX OTHOIIEHUM U HaXOXK/[eHHe TeOMeTPUUYeCKUX
BeJTMUMH, TIPUMEHSsIST M3BeCTHbIe MeTObl TPU PellleHuH MaTeMaTUUeCKHUX 3ajiau MOBBIIIeHHOTO U
BBICOKOTO YPOBHSI CJTIOXKHOCTH;

MIPUMEHSITh TPOCTEHIIINe MPOrpaMMHbBIE CPeACTBA U 3/IEKTPOHHO-KOMMYHUKAIIMOHHbIE CHCTEMbI
TIpU pellieHnH CTepeoMeTpUUecKuX 3a/1ay;

W3B/IeKaTh, TIpeoOpa3oBbIBaTh U WHTEPIIPETUPOBaTh WMH(OPMALIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, rpe/iCTaB/leHHYIO Ha UepTe)kax U PUCYHKAX;

TIPUMEHSITh TT0/TyUeHHbIe 3HAHUS Ha MPAKTHKe: CPaBHUBATh U aHAJTM3UPOBATh peasibHble CUTYallWH,
MPUMEHSITb ~ W3y4yeHHble TIOHSTUSI B TIpollecce  TOWMCKA  pelleHus]  MaTeMaTh4yecKu
chopMy/IMpoBaHHON Tp06JIeMbl, MO/eTMPOBaTh peasbHble CUTYal[dd Ha sI3bIKe TeOMeTpHH,
HCC/IeIoBaTh TIOCTPOEHHbIE MOJIeId C HWCTOb30BaHHEM TeOMeTPUUYECKHX TIOHSATHH W TeopeM,
amrapara anreOpbl, peliaTh MPaKTUYeCKUe 3a/jaud, CBsi3aHHbIE C HAaXOXK/eHHUEeM TeOMeTPUYeCKUX
BeJIUUUH;

MMeTh TIpe/icTaB/ieHusi 00 OCHOBHBIX JTarlaX pa3BUTHUsS TeOMETPHUU KaK COCTaBHOW UacCTH
(dbyHZamMeHTa pa3BUTHSI TEXHOJIOTHA.

K koH1yy 11 Kacca oOyuaromnuiics HayuUuTCs:

CBOOOJTHO ~OTMEpPUpPOBAaThb TMOHATUSMH, CBSI3aHHBIMH C  I[WIMHADUUECKOW, KOHUUECKOW W
chepuueckoit MOBepXHOCTIMH, OOBSCHATH CIIOCOOBI TIOTyUeHUS;

OTIepUPOBAaTh TIOHSITHUSIMU, CBSI3aHHBIMH C Te/laMU BpallleHWs: LIWIUHIPOM, KOHYCOM, chepoit u
11apoM;

pacrio3HaBaTth Teja BpalieHus (LWIUH/P, KOHYC, chepa U 11ap) U 00bSICHATL CIIOCOOBI MOTyUYeHuUs
TeJ BpallieHus;

K/1acCU(UIMPOBaTh B3aMMHOE PACII0/IoyKeHHe Cdepbl U TVIOCKOCTH;

BLIUHCJIATh BEJIMYMHBI 3/IEMEHTOB MHOTOTPAHHHMKOB W Tejl BpallleHus, O0BEMbI M TIIOIIAU
MOBEPXHOCTel MHOIOTPAaHHUKOB U TeJ BpallleHusl, TeOMeTPUUeCKHX TeJl C IpuMeHeHreM (Gopmyi;
cBOOOZHO oOmepupoBaTh TOHATUSIMM, CBS3aHHBIMH C KOMOMHALUSAMU Tejl BpALeHUS U
MHOT'OIPAaHHUKOB: MHOTOTPAaHHUK, BMMCAHHBIM B c(epy U OMMCaHHBIA OKo0JiIo cdepsbl, cdepa,
BITMCAHHAsI B MHOTOTPaHHUK WA TeJIO BpaIlleHUs;

BBIUHCJIATH COOTHOLIEHHS MEXTY TI/IOIIAIsIMK TTOBEPXHOCTeH ¥ 00 bEMaMU TIOJJ00HBIX TeJT;
n300paXkaTh H3ydyaemble (DUTYpHI, BBIMOMHATH (BBIHOCHBIE) TIJIOCKME YepTeXXW W3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BUJL CBEPXY, COOKY, CHU3Y, CTPOUTh CeUeHHsl TeJl BpallleHus;
W3BJIeKaTh, MHTEPIIPETUPOBAaTh U TMpeoOpa3oBbiBaTh HMHGOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpUueCKux Urypax, rnpefcTaB/ieHHYI0 Ha yepTexxax U pUCyHKax;



CBOOO/THO OTIEPUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSITE OTlepaLiuy HaJ BeKTOpaMU;

3a/jaBaTh TJIOCKOCTh YPaBHEHHEM B [IeKapTOBOM CHCTeMe KOODZAWHAT;

pelllaTh TeOMeTPUYeCKHe 3aZlaud Ha BBIUHC/IEHWE YTJIOB MEXIy TPSIMBIMH U TIJIOCKOCTSIMHU,
BBIUKC/IEHUEe pacCTOSsHUM OT TOYKM /0 TUIOCKOCTH, B 1IeJioM, Ha TIpUMeHeHHe BeKTODHO-
KOOpJWHATHOT'O MeTo/ja TPH PellleH!nH;

CBOOO/THO OTIepHUPOBaTh TIOHSATHSIMH, CBSI3aHHBIMU C JIB)KEHHEM B MPOCTPAHCTBe, 3HATh CBOMCTBA
JIBWDKEHUU;

BBIMO/IHATh HM300pakeHHsT MHOTOTPAaHHUKOB W Tej BpalljeHWs TIpU Tlapajjie/ibHOM TiepeHoce,
LEHTPAa/bHOW CUMMETDPHH, 3epKa/JlbHOM CHMMETPUM, TpH TOBOPOTE BOKPYT  TPSMOM,
ripeoOpa3oBaHus 10100vs;

CTPOUTH CeYeHHs] MHOTOTPAaHHWUKOB W TeJI BpAIlleHUs: CeueHus LUMUHZpa (TlapaaiesibHO |
NeprieH/IMKy/IsipHO OCH), CeueHMsl KOHyca (Tapasie/ibHble OCHOBAaHUIO U TIPOXOJsIlMe udepe3
BEpIIVHY ), CeUeHUs 111apa;

WCTIONB30BaTh ~ METO/bl  TOCTPOEHWsS] CeUYeHWi: MeTo[, CJIefioB, MeTOJ, BHYTPEHHEro
TIPOEKTUPOBAHMSI, METO/] TIepeHOCa CeKYIIel TI0CKOCTH;

JlIOKa3bIBaTh reOMeTpHUUeCKHe YTBeP>K/eHus;

MPUMEHSITh reoMeTpruueckre (akThl JJis pellleHHsi CTepeoMeTPUUeCKUX 3aZiau, TIPe/Iio/iararoux
HECKOJIBKO I11aroB pellieHus, eC/Id YCI0BUS IPUMeHeHUs 3a/laHbl B SIBHOW U HesIBHOM (hopwme;
pelliaTh 3a/lauM Ha ZI0Ka3aTebCTBO MaTeMaTUUeCKUX OTHOILIEHUM U HaXOXK/eHHe reOMeTPUYeCKUX
BeJTUUUH;

MPUMEHSITh MPOTPaMMHbIe CPe/ICTBA U 3/IeKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPH PelleHUur
CTepeoMeTpUUeCKUX 3a/jay;

MIPUMEHSITh TIOMyYeHHbIe 3HAaHWUSI Ha TIpAaKTHUKe: CPaBHMBATh, AHA/M3UPOBATh U OIEHWBATh
peasibHble CHTYallud, TIPUMEHSATh M3yUeHHbIe TOHSTHS, TeOpeMbl, CBOMCTBAa B Ipoliecce TOUCKa
pellieHHs] MaTeMaTHUeCKU CopMYTHPOBAHHOM MPO0/IeMbl, MOZIE/TUPOBATh peasibHble CUTYal[uu Ha
sI3bIKe TeOMEeTPHH, WCC/Ie[J0BaTh TOCTPOEHHbIE MOZENH C WCIOJIb30BaHUEM TeOMeTPHUYeCKUX
TOHATUM W TeopeM, armapaTta ajreOpbl, pelllaTh TPAKTUUECKWe 3a/lauM, CBsI3aHHbIE C
Hax0o)K/IeHreM TeoMeTpUUeCKUX BeTNYKH;

MMeTh TIpe/icTaB/ieHusi 00 OCHOBHBIX JTarlaX pa3BUTHUsS TeOMETPUH KaK COCTAaBHOW UacTH
(dbyHZamMeHTa pa3BUTHSI TEXHOJIOTHA.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC

Ko/smmuecTBO yacos

Ne HaunmeHoBaHue pa3/ie/ioB U TeM Koutpoanuste | TIpakTuueckue JJiIeKTpoHHBbIe (1 poBbIe)
n/n nporpamMmabi Bcero paGoThI pa6oTEI oOpa3oBaTe/IbHBIE PecypChl
1 BBezieHue B crepeoMeTprto 23 1
9 BsaumHoe pacriosnioxeHue NpsiMblX B 6 1
IIPOCTPaHCTBe
3 [TapasnensHOCTD NMPSIMBIX U IVIOCKOCTE! B 3
TIPOCTPAHCTBe
4 HepHEH,Z[I/IIEYJIHpHOCTb MIPSIMBIX U 75
IIJIOCKOCTEU B IPOCTPAHCTBE
5 YTbl U pacCTOSIHUSA 16 1
6 MHororpaHHUKH 7 1
7 BexTops! B ripocTpaHcTBe 12
3 HOBTOPEHI/IE, 0000111eH1e U CUCTeMaTHU3aLIus c 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 6 0




11 K/TACC

Ko/muecTBo yacoB
Ne /i HaumeHoBaHMe pa3jie/ioB U TeM Koutponeubie | TIpakTiueckue JJIeKTpoHHbIe (u(poBbIe)
NporpaMmsbI Bcero paGoTeI paGoThI oOpa3oBaTe/IbHBIE PeCcypChl
1 AHanvtrueckasi reoMeTpust 15 1
) [ToBTOpEHME, 0606meH%e U 15 1
cucTeMaTU3aLysl 3HaHUU
3 OO6BEM MHOTOTpaHHHUKA 17
4 Tera BpalljeHust 24
5 [Tno1ai1 MOBEPXHOCTH U 00BEMBI 9 1
KPYTJ/IbIX TeJl
6 [BrxeHus 5 1
7 [ToBTOpEHwUe, 0606LueH%e " 17 )
cucTeMaTU3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




IIOYPOUYHOE IVTAHUPOBAHUE

10 K/TACC

Tema ypoka

Ko/sinuecTBO yacos

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTH4Yeckue
padoThI

Hara
U3yudeHMs

O/1IeKTpOHHBIE M (POBbIe
o0pa3oBaTe/IbHbIE PeCcypChl

OCHOBHbIEe TIpaBU/Ia
1300pa)keHUs Ha PUCYHKe
TUIOCKOCTH, Tapasule/IbHbIX
NPSMBIX (OTPe3KOB),
CepeavHBI OTpe3Ka

https://m.edsoo.rt/FIMGVRWHE

[ToHsTHS CTepeoMeTpUu:
TOUKa, MpsiMasi, TJI0CKOCTh,
MpoCTpaHCcTBO. OCHOBHBIE
TpaBU/Ia U300pa’keHus Ha
PUCYHKe TIJIOCKOCTH,
Triapasuie/IbHbIX MPSIMbBIX
(oTpe3KoB), cepeJMHBI OTPe3Ka

https://m.edsoo.ru/SECB310PZ

[TonaTusA: nepecekarouecs
IIJIOCKOCTH, ITepeceKaronecs
rpsimasi 4 IJIOCKOCTb;
TI0JIyTIIPOCTPaHCTBO

https://m.edsoo.rt/T2NNAUSWK

[TonaTus: nepecexkarouecs
IIJIOCKOCTH, TepeceKaronecs
rpsimasi 4 IJIOCKOCTb;
TI0JIyTIIPOCTPaHCTBO

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

MHoOrorpaHHukKu,
M300pakeHHe MMPOCTeNIIINX
TIPOCTPAHCTBEHHBIX (UTYD,
HeCYIeCTBYHOIUX 00BeKTOB

https://m.edsoo.rt/AHGUTWH?2F

MHoOrorpaHHukKu,
M300pakeHHe MMPOCTeHIIINX
TIPOCTPaHCTBEHHBIX (UTYD,
HeCYIeCTBYHOIUX 00BeKTOB

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

AKCHOMBI CTepeOMeTpUu U

https://m.edsoo.ru/IDKRAG03N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

rnepsbie C/1eACTBUA M3 HUX

AKCHOMBI CTepeOMeTpUu U
TiepBble CJ1e[|CTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7L.Q2

AKCHOMBI CTepeoMeTpUr U
TriepBble CIe/|ICTBUS U3 HUX.
CriocoOblI 3a/1aHus TIPSIMBIX U
IIJIOCKOCTEU B POCTPAHCTBe.
O0o03HaueHus MPSMBIX U
TMJI0OCKOCTeM

https://m.edsoo.ru/AQXJXEDYR

10

M300pakeHre ceueHUM
nMpaMu/bl, Kyba v pr3MBbl,
KOTOpbIe MPOXO/IAAT uepe3 Ux
pébpa. M3o6parkeHue
repeceyeHust 10JIyYeHHbIX
njockocTeil. PackpammBanue
TIOCTPOEHHBIX CeYeHUH
Pa3HBIMH LIBETaMU

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

11

N306pakeHue ceueHut
MUPaMU/IbI, KyOa U TIPU3MBI,
KOTOpBbIe MPOXOJAT uepe3 ux
pébpa. M3o6paxeHune
repeceyeHus1 MOTyYeHHbIX
TJIOCKOCTeN. PackpaimBaHue
MOCTPOEHHBIX CeUeHUu!
pa3HbIMU LIBeTaMHU

https://m.edsoo0.ru/XT1VCSWB2

12

N3006pa>keHne ceueHUH
MTUpaMU/IbI, KyOa U MPU3MBI,
KOTODBbIe MPOXOZST Yepe3 ux
pébpa. M3o6paxeHue
riepeceveHust MoTyYeHHbIX
TJI0CKOCTel. PackpalivBaHue
TOCTPOEHHBIX CeUeHU
Pa3HBIMU L[BETAMH

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

13

M300pakeHne ceueHUH

https://m.edsoo.rt/EKWHLAWS84



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84

MUpaMU/ibl, Kyba U MpU3MBbl,
KOTODbIe MPOXOJST Yepe3 Ux
pébpa. N3o6pakeHue
riepeceveHust MoyuYeHHbIX
nockocTell. PackpammBanue
MOCTPOEHHBIX CeUueHUu!
Pa3HBIMH 1IBETaMH

14

Merto, cnefoB st
MOCTPOEHUsI CeueHu

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

15

Mertop cnefoB aJist
TOCTPOEHHsI CeUeHUH.
CBolicTBa nepeceyeHUN
MPSIMBIX U [JIOCKOCTeM

https://m.edsoo.ru/DDABJTC2N

16

Mertop cnefoB aJist
MOCTPOEHHsI CeUeHUH.
CBolicTBa nepeceyeHUN
MPSIMBIX U IJIOCKOCTeMN

https://m.edsoo.ru/SN3SSUSEQ

17

[MTocTpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém
TOYKaM Ha pébpax. Co3jaHue
BBIHOCHBIX UepTesKell U 3arich
111aroB MOCTPOEHUS

https://m.edsoo.rt/HEFW637QDR

18

[TocTpoeHue ceueHuti B
nupamu/ie, Kyoe 1o Tpém
TOYKaM Ha pédpax. Co3zaHue
BBIHOCHBIX UepTesKell U 3ammch
111aroB MOCTPOEHUS

https://m.edsoo.r/LL62FFLCBW

19

[TocTpoeHue ceueHuti B
nupamu/ie, Kyoe 1o Tpém
TOYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXXel U 3aruch
I11arOB TIOCTPOEHHST

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoeHue ceueHuti B
npamuze, Kyoe 1o Tpém

https://m.edsoo.ru/XJEZARSTO



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO

TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXXel U 3aIuch
I11aroB MTOCTPOEHHS

21

IToBTOpEHME TJIAHUMETPUU:
Teopema o
TMPOTOPLMOHA/IBHBIX OTpe3Kax.
[MToy06ue TpeyrobHUKOB

https://m.edsoo.r/L3FYZIL9LR

22

IToBTOpEHME TJIAHUMETPUU:
Teopema MeHesiasi. PacueTsl B
CeyeHUsIX Ha BbIHOCHBIX
yepTexax. Mictopusi pa3BUTHs
TJIAHUMETPUU U
CTepeoMeTpuur

https://m.edsoo.ru/TP9F3DVV1

23

Konmpoabsuasa paboma
"AKcuombl cmepeomempuu.
CeueHusn"

https://m.edsoo.rt/EBLEQ9SZ1

24

BsanvmHoe pacrionokeHue
MPSIMBIX B IPOCTPAHCTBe.
CkpelvBaroLyecs rpsiMbie.
IIpu3Haku CKpelyBaroLuxCcs
npsMselX. [lapannensHbie
TNpsiMble B IIPOCTPAHCTBe

https://m.edsoo.rt/TYO9QBHKY

25

Teopema 0 CyllleCTBOBaHUM U
eZIMHCTBEHHOCTH MPSIMOU
rapasuie/ibHOM JaHHOU
NpSIMOM, POXOZSLLel yepes
TOUKY MPOCTPaHCTBA U He
nie>kalie Ha JaHHOM NPsSIMOM.
JlemMa 0 nepeceueHUU
rapa’siie/ibHbIX TPSIMbIX
TMJIOCKOCTBIO

https://m.edsoo.rt/CYUQMU9K9

26

[TapaniensHOCTB Tpex
npsMbIX. Teopema o Tpéx
rapasiie/IbHbIX TPSMBbIX.

https://m.edsoo.ru/TRPMZB3MZ



https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ

Teopema 0 CKpeLHUBarOLUXCS
TMIPSIMBIX

27

ITapannensHoe
rnpoekTupoBanve. OCHOBHbIE
CBOMCTBa TapasielbHOTO
MPOEKTUPOBAHMUS.
N306paskeHne pa3HbIX GUTYD
B Iapa’suie/ibHOM MPOeKIur

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

28

LlenTpanbHas mpoeKiys. YToul
C COHarpaBJ/IeHHbIMU
CTOPOHAMHU. YTOJ MeXAY
MPSIMbIMHA

https://m.edsoo.ru/Z5FPAG6SHI

29

3ajaun Ha Jj0Ka3aTeabCTBO U
HccefiloBaHue, CBsI3aHHbIe C
pacrio/ioXKeHueM MpSIMbIX B
TPOCTPaHCTBe

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

30

[TonsTHA: NapasienbHOCTb
MPSIMOM Y TIJIOCKOCTHU B
npoctpaHcTse. [IpusHak
rapasijie/ibHOCTH NIPSIMOY U
nockoctu. CBOWCTBA
rapasiie/IbHOCTH NIPSIMOY U
IIJIOCKOCTH

https://m.edsoo.ru/N18CUO003L

31

['eomeTpuueckue 3asaun Ha
BbIUHC/IEHUE U
[l0Ka3aTe/bCTBO, CBSI3aHHbIE C
Trapasiie/IbHOCTBIO MPSIMBIX U
TJIOCKOCTEN B MPOCTPAHCTBe

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

32

[TocTtpoeHue ceyenus,
MIPOXOJALIEro uepes aHHYH0
NIPSIMYIO Ha yepTexxe U
rapasuie/ibHOTO APYTrou
nipsimoid. PacuéTt oTHOIIeHUI

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

33

[TapannensHas npoekuys,

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



https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

TIPUMEHEHHeE /IS IOCTPOEHUsT
ceueHui Kyba u
napasiienenunea. CBOWCTBa
Tiapasiiesienureza v Mpu3Mal

34

ITapannenbHbie NIJIOCKOCTH.
[1py3Haky napasniesnbHOCTU
JIByX MJIOCKOCTeN

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

35

Teopema 0 napasniesibLHOCTA U
e/JMHCTBeHHOCTH TIJIOCKOCTH,
MpOXOJALIel uepe3 TOUKY, He
TIpUHAaZyIeXXallyto JaHHOU
TJIOCKOCTH U CJIeICTBUS U3
Heé

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

36

CBoiicTBa napasiienbHbIX
IVIOCKOCTEH: 0
rapasiie/ibkHOCTU TIPSIMBIX
repeceueHusi pu
riepeceueHuu JIByX
rapa’sijieJibHbIX TJIOCKOCTel
TpeTben

https://m.edsoo.r/3KIKV3ROG

37

CaoricTBa napasnienbHbIX
TJIOCKOCTeH: 06 oTpe3kax
rapa’suie/IbHbIX MPSIMbIX,
3aK/TFOUEHHBIX MEXIY
rapasuie/IbHbIMA
IIJIOCKOCTSIMU; O TlepeceyeHnn
TMPSIMOM C ABYMSI
rapasuie/IbHbIMU TJIOCKOCTSIMU

https://m.edsoo.rt/QLA4PYRAT

38

[ToBTOpEHME: TeOpema
IMudaropa Ha MI0CKOCTH

https://m.edsoo.ru/9VIJIZIWC6EJ

39

[ToBTOpEHME: TPUTOHOMETPUS
NPSIMOYTO/TbHOTO
TpeyroJibHUKa

https://m.edsoo.ru/Z6ENNNT5D

40

CaoticTBa Kyba u

https://m.edsoo.rt/HYNIQ785Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

MPSIMOYTO/IbHOT'O
napasiiesienumnesa

41

BerunicsieHre JJIMH OTPe3KOB B
KyOe ¥ MpsiMOyT0/IbHOM
TiapaJsuiesiernuresie

https://m.edsoo.ru/FZBZVPOEC

42

[TeprieHVKyIAPHOCTD NIPSIMOU
y 11ockocTy. I1pusnHak
neprieH/IUKY/ISIPHOCTH NPSIMOM
Y TUIOCKOCTH

https://m.edsoo.r/ISF8HOGG3

43

[TeprieHJUKy/IAPHOCTD NIPSIMOU
v 11ockocTy. [1pu3nHak
neprieH/IUKy/ISIPHOCTH NPSIMOM
Y TUIOCKOCTH

https://m.edsoo.ru/K38BG3IZH

44

Teopema 0 Cy111eCTBOBaHUH U
eZIJMHCTBEHHOCTH NPSIMOU,
MPOXOJsIIeil uepe3 TOUKY
NIPOCTPaHCTBA U
neprieH/IVKYJ/IIpHOM K
MJI0OCKOCTH

https://m.edsoo.rt/WEF3MTS4ES

45

Ilnockoctu u
reprieHANKY/IsIpHbIE UM
MpsiMble B MHOT'OTPaHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

ITnockoctu u
repreHuKy/asipHble UM
MpsiMble B MHOT'OTPaHHUKAX

https://m.edsoo.ru/S1V9AWIW3

47

[TepnieHAUKY /ISP Y HAK/IOHHAS.
[TocTpoeHvie neprieHAUKY/IsIpa
Y3 TOUKU Ha NIPSIMYIO

https://m.edsoo.ru/KIP91.4ZCX

48

ITeprieH UKy /ISIp YU HAK/IOHHAS.
[TocTpoeHvie rneprieHAUKY/1sIpa
Y3 TOYKU Ha NIPSIMYIO

https://m.edsoo.ru/2ITUD45PR

49

Teopema o Tpéx
nepreHuKyspax (rnpsamas u
obparHast)

https://m.edsoo.ru/CNE1PAIUS



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
nepreHvKysgpax (rpsmas v
obparHasi)

https://m.edsoo.r/IPCG564WN

51

Yron mexny
CKpellMBaOLLMUCS TIPIMbIMU

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck neprieHIUKYISPHBIX
TMIPSIMBIX C TIOMOIIIBIO
TnieprieHAUKYISPHBIX
IVIOCKOCTeH

https://m.edsoo.ru/EBY VPSMSI

53

OproroHanbHoe
IIPOEKTUPOBaHUe

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoeHue ceueHuii Ky0a,
TIPU3MBI, TIPABU/ILHON
MUpaMU/Ibl C TIOMOLL[BIO
OPTOrOHA/IbHOM MPOEKLIUU

https://m.edsoo.ru/FSZMOA1AE

55

[TocTpoeHue ceueHuii Ky0a,
MIPU3MBI, TIPABU/ILHON
MUpaMU/Ibl C TTIOMOLL[bIO
OPTOrOHA/IbHOM MPOEKLIUU

https://m.edsoo.ru/TS0FUDOOJ

56

CrMMeTpHs B IPOCTPaHCTBe
OTHOCHUTEJILHO IIJIOCKOCTH.
[TnockocTn cUMMeTpHUi B
MHOTOrpaHHHUKax

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3nak
NepreHUKY/IIPHOCTH NIPSIMOU
Y TUIOCKOCTH KaK C/1e[iCTBUE
CUMMeTpUHU

https://m.edsoo.ru/LL9E703U3V

58

[TpaBu/IbHBIE MHOTOTPaHHUKM.
PacuéT paccTosiHUl OT TOUKU
10 TIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[TpaBU/IbHBIE MHOTOTPaHHUKM.
PacuéT paccTosiHU OT TOUKU
J10 TIJIOCKOCTH

https://m.edsoo.rt/TISUOWZTH



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH

60

Crioco0bI OMyCTHTh
nepreH UKy Isphbl:
CUMMeTpUs1, C/IBUT TOUKH TI0
rapasijieJisHOU MpsIMOU

https://m.edsoo.rt/DHFUCBWOG6

61

CaBur 110 HemapasiielbHOU
MpSIMOM, U3MeHeHHe
pacCTOSTHUM

https://m.edsoo.ru/9OANVFE9E

62

KoumpoabHas paboma
"B3aumHoe pacno/odxceHue
nNpsAIMbIX U na0cKocmelt 8
npocmpaHcmee "

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: YOI MeXAY
MPSIMBIMU Ha TJI0CKOCTH,
TPUTOHOMETPHUS B
TPOU3BO/ILHOM TPeYyTO/IbHUKe,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: YrO/I MEXAY
CKpellMBarIMMUCS TIPSIMbIMU
B [IPOCTPAHCTBe

https://m.edsoo.ru/ WBREU9US7

65

['eomeTpuueckue MeTo/ bl
BBIUKC/IEHUS YTJIa MEXY
MpSIMbIMKA B MHOTOTPaHHUKAX

https://m.edsoo.ru/3U40237CK

66

[JByrpannsiii yros. CBOMCTBO
JIMHEeWHBIX YTJIOB IBYTPaHHOIO
yria

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

67

[TepnieHguKysipHBIE
rockoctd. CBOMCTBA
B3aMMHO NepreH/IUKY/ISPHbIX
TIJIOCKOCTeH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3nak
NepreHVKY/IIpPHOCTH
TJIOCKOCTEM; TeopeMa 0
MPsIMOM TlepeceveHus IByX
TJIOCKOCTeN

https://m.edsoo.rt/FYS5TMQ43F



https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

nepreH UKy ISPHbIX TPeTbel
MJIOCKOCTH

69

[TpsimoyronbHbIN
napasuiesienunes; Kyo;
H3MepeHUsi, CBOMCTBa
MIPSIMOYTOTbHOTO
riapasuiesienurea

https://m.edsoo.ru/K99DBNDAW

70

Teopema 0 guaroHanu
MPSIMOYTOJIbHOTO
rapasuienenureza u
C/1e/ICTBUE U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTprueckue 1
TIpUKJIaJiHbIe 3a/lauH,
CBsI3aHHbIE CO B3aUMHBIM
pacrioyioKeHueM MpSMbIX U
IJIOCKOCTH

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

72

IToBTOpeHue:
CKpeL1BaroLLecs npsmole,
rapasuie/ibHble TJIOCKOCTH B
CTaHJapTHBIX
MHOT'OTPaHHUKaX

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

73

ITapa mapasienbHbIX
IJZIOCKOCTeH Ha
CKPeIlMBAOIINXCS MPSMBIX,
pacCTOsTHUE MeXXIY
CKpPeIIMBAIIIUMUCS TIPSIMbIMU
B MPOCTHIX CUTYaL[UsX

https://m.edsoo.rt/YEWZTQREN

74

PaccTosiHue OT TOUKH [10
IJIOCKOCTH, PacCTOSIHHAE OT
MIPSIMOU /10 TVIOCKOCTH

https://m.edsoo.rt/W5GN48EIM

75

Borunciienue paccTostHAA
MeXly CKpellMBaoLMHUCS
MPSIMBbIMH C TIOMOLLBIO
NepreH MKy /IsIpHOU

https://m.edsoo.ru/SWIVIIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

TpéxrpaHHbIN yroJ,
HepaBeHCTBa 151
TPexXrpaHHbIX YI/0B. Teopema

76 https://m.edsoo.ru/3XGHNLQ4J
[Mudaropa, Teopembl
KOCHHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOI0 yrIa
OnemMeHThI cpepruecKon

77 reoMeTpUU: reojie3nuecKre https://m.edsoo.ru/HMVTV74CP
JIMHUY Ha 3emiie

78 {(onmpommaﬂ pa6om¢f' https://m.edsoo.ru/IRTWZ59YU

Yeabt u paccmosiHus

CucremaTtu3sauys 3HaHUN

79 "MHOrorpaHHUK M ero https://m.edsoo.ru/VC3UOAK3B
3/1eMeHThI"

go | IMpaMiaa. Bufipl MUpamiy. htps://m.eds00.ru/J3R0247EQ
[IpaBuibHas nupamMuia

gy | |lpusma. llpamas it HakOHHAs https://m.edsoo.ru/INDHOOBEQ
ripu3Mbl. [IpaBu/ibHas rpu3Ma
[Tpsimoli mapasienenures,

82 TMPSIMOYTO/TbHBIN https://m.edso00.ru/1.8803LZGS
rapasuiesienurne], Kyo

83 BHHYKHHEUM HOTOTPAHHHIH. https://m.edsoo.rt/B4TOMDU1D
Teopema Duepa
BbInyK/ible MHOTOTDaHHUKU.
Teopema Dunepa.

84 [TpaBunbHbIE U https://m.edsoo.rt/QOMX9GA1S
TIOJTYTIDABU/IbHbBIE
MHOT'OT'PaHHUKHU

85 {,<0Hmp0ﬂbﬂaﬂ pa6"oma https://m.eds00.ru/3N52B3TEM

MHozozpaHHuKu
g | TIOHATHE BEKTOpa Ha htps://m.edsoo.ru/LRBSE3B09

IJIOCKOCTHU U B ITIPOCTPAHCTBE



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09

87 CyMMa BeKTOpOB https://m.edsoo.ru/MNTSX2X1.8

88 Pa3HOCTbL BEKTOPOB https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napasnienenuvresa https://m.edsoo0.ru/XS6AN7LA2

gp | YMHOXeHHe BeKTOpa Ha 1 https://m.edsoo.ru/MJUH128LR
YUCIIO
Pa3noxeHue BeKTOpa 1o

91 0a3ucy TpEX BEKTOPOB, He 1 https://m.eds00.ru/U760IDCTG
JIeXKaIUX B OIHOM MJIOCKOCTH

92 CkarnsipHOe TIpOr3Be/leHre 1 https://m.edsoo.ru/JZ46VNC71

g3 | DblUMCIeHHE yITIa MexX/ly 1 https://m.edso0.ru/IUSI96UQP
BEKTOpPaMH B MTPOCTPaHCTBE

gq | llpocredumne sajaum c 1 https://m.edso00.ru/EJXV79T8B
BEKTOpaMH

g5 | IIpocTeHLuMe 3ajatH ¢ 1 https://m.eds00.ru/JCWURNGO1
BEKTOpPaMH

96 Tpocreiuinie 3apaum ¢ 1 https://m.edsoo.rt/BEHWOELKS
BEKTOPaMH

97 Tpocreitinie 3apaum ¢ 1 https://m.edsoo.ru/P3WBWZZSY
BEKTOpaMH
O6o6menve u

98 . 1 https://m.edsoo.rt/ECRMXSNM3
CHUCTeMaTU3arys 3HaHUH

gg | OQOoOmenme u 5 1 https://m.eds00.r/XXBTFPSWL
CHUCTeMaTH3aLys 3HaHUH

100 | Hmozoean koHmpoabHan 1 https://m.eds00.r/SFGPDWNKO
paboma

101 | HImoz06az KoHmponbHAS 1 https://m.eds00.ru/X3ZG8AGSO
padoma
O6006mieHve u

102 . 1 https://m.edso0.ru/931 AWXEK1
CHUCTeMaTU3aLys 3HaHUH

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOI'PAMME



https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 K/TACC

KosmmuecTBo yacoB

Ne Tema ypoka KonTposbHbie | IIpakTHyeckue Aara /IEKTPOHHbIE IH(POBLIE
n/n Bcero H3yYeHHUs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

[ToBTOpEHUME TEMBI

| | 'KoopauHarsi BekTopa ta 1 https://m.edsoo.r/WERSDSI4U
TJIOCKOCTH U B
IpoCcTpaHcTBe"
[ToBTOpEHUE TEMBI

2 "CkasisipHOe MpOou3Be/ieHue 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHUE TEMBI

3 "BrliurciieHue yria Mexay 1 https://m.edso0.ru/55KY41LVG
BeKTOpaMH B IIPOCTpaHCTBe"
IToBTOpEHME Tembl

4 | >papHeHue NpaMol, 1 https://m.edso0.ru/U20HPUS6W
TIPOXO/ISIIiel uepe3 Be
TOUKH"
YpaBHeHMe TJI0CKOCTH,

5 HOpMaJib, ypaBHeHHe 1 https://m.edsoo.ru/VYIHETERW
TJIOCKOCTH B OTpe3Kax
YpaBHeHUe TJI0CKOCTH,

6 HOpMaJlb, ypaBHeHUE 1 https://m.eds00.ru/541910WGX
MJIOCKOCTH B OTpe3Kax

7 BekTopHoe npon3BejieHre 1 https://m.edsoo.rt/NTYOG2APM
JIuHeliHble HepaBeHCTBa,

8 JIUHENHOe 1 https://m.edsoo.ru/54EQ7JQ8E
MporpaMMHpOBaHKe
JIuHeliHbIe HepaBeHCTRBaA,

9 JIMHENHOoe 1 https://m.edsoo.rt/VPKWBB4AA
MporpaMMHpOBaHUe

j | {AHAHTIHECKHE MeTOzb! 1 https://m.edsoo.r/KHJ20M3PV

pacuéra yria Mexzny



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

MMpAMBIMH B
MHOIr'OrpaHHHUKax

11

AHanmuTUYecKre MeTo bl
pacuéTa yria Mexay
IIJIOCKOCTSAMU B
MHOI'OIpaHHUKax

https://m.edsoo.ru/DDXUUAIAS

12

®opmysia pacCTOSHUSA OT
TOUKHU [0 IIJIOCKOCTH B
KOOpJuHaTax

https://m.edsoo0.ru/SG451UUG1

13

HaxorxeHve pacCTOssHUM OT
TOYKH /IO TIJIOCKOCTH B Ky0e

https://m.edsoo.ru/8V2N4X11.3

14

Haxo)xzeHne pacCTOsIHUM OT
TOUKHU [0 IJIOCKOCTH B
MPaBU/ILHOM MTUPaMUJe

https://m.edsoo.ru/UZ15UU37F

15

KoumpoabHas paboma
"AHa/numuyeckas
2eomempusn"

https://m.edsoo.ru/8NGI1GHFM

16

Ceuenus MHOIr'OrpaHHUKOB:
CTaHAdpTHEIE
MHOIr'OrpaHHUKH

https://m.edso0o0.ru/219603NHQ

17

CeueHysi MHOTOTPDaHHUKOB:
MeTOZ, CJie[]JOB

https://m.edsoo.ru/52XG0O2J5B

18

CeueHUs1 MHOTOTPaHHUKOB:
CTaH/IapTHBIE TUIOCKOCTH,
repeceueHust MpsSIMbIX U
IVIOCKOCTeH

https://m.edsoo.ru/CUP7TCPXQ

19

[TapannenbHble IpsiMble U
IJIOCKOCTU: MapasiiebHble
ceueHUs

https://m.edsoo.ru/MMG69IMKRDP

20

[TapannenbHble nipsMble U
IVIOCKOCTH: PacyéT
OTHOILIeHUH

https://m.edsoo.ru/O71ROIJFI

21

[TapannesnbHble npsmble U

https://m.edsoo.ru/26EPTM74A



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A

TIJIOCKOCTH: YTJIbI MEXY
CKPeIUBAIILAMUCS
MIPSIMBIMH

22

[TeprienAUKYyIIpHBIE
TMpsIMble U TJIOCKOCTH:
CTaHZ,apTHBIE Tapbl
nepreH UKy ISPHbIX
MJIOCKOCTEH U MPSIMBIX,
CUMMeTpUH
MHOTOTPaHHUKOB

https://m.edsoo.rt/YQUVTEVZX

23

[NeprieHAUKYISIpHbIE
TNpsiMble 1 TJIOCKOCTH:
TeopeMa O Tpex
neprieH/IMKy/isipax

https://m.edsoo.ru/HQIN20OZJP

24

[TepnienvKynsipHbIE
NpsiMble Y MJIOCKOCTU:
BBIUMC/IEHUS [I/IUH B
MHOTOTpaHHUKax

https://m.edsoo.rt/OWFAQ1A9]

25

IToBTOpeEHue: romaau
MHOT'OYyTOJIbHUKOB,
dhopMyibI 7151 TUIOIIA e,
coobparkeHus 1mo006us

https://m.edsoo.ru/FDRZ0O9G4X

26

IToBTOpeEHue: romaau
MHOT'OYTOJIbHUKOB,
dhopMyibI 7151 TUIOIIAIEeH,
coobparkeHus 1mo06us

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

27

IToBTOpEHue: miomaau
MHOTOYTOJIbHUKOB,
dhopMyibl 7151 TUIOIIAIEeH,
coobpaskeHus 1o006us

https://m.edsoo.rt/HWHVENLOO

28

[Tnoiaay ceueHuit
MHOTOTPaHHUKOB: TIIOLIA/IH
TIOBEPXHOCTEH, pa3pe3aHust
Ha YaCTH, COOOparKeHHsI

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

rnozo0ust

[Tnomaau ceueHU
MHOI'OTrPaHHUKOB: IJIOIIaN

29 TOBEepPXHOCTeM, pa3pe3aHust https://m.edsoo.ru/8H4EL YING
Ha YacTH, coobpakeHUs
nozoous
Konmposabnas paboma

30 "Iosmopenue: https://m.edso0.ru/SSUWIWWV1
MHO202PAHHUKU, CeYeHUsi
MHO0202PAHHUKO8 "
O61wém Tena. O6BeM

31 [IPAMOYT0/IbHOT'O https://m.edsoo.ru/6UXGOORCS
rapasuiesienure/ia
3agauu 00 yBoeHUU Ky0a, 0

32 KBaj[patype Ky0a; o https://m.edsoo.rui/VK2J2TXEF
TPUCEKIIUU yTJia
CrepeomeTpuyeckue 3a/iauu,

33 | CBABaHHbIE C 0ObEMOM https://m.eds00.r/0DREHETQS
MPSIMOYTO/TbHOT'O
napa’siiesienuresia
[IpuknagHele 3agauu,

34 | CASAHHBIC € BEITHCICHHEN https://m.edso0.ru/0SHTIOTIG
00BbéMa MpsSIMOYTOJTBHOTO
napa’siiesienuresia

35 OOBbEM TIPSIMOI TIPU3MBI https://m.edsoo.ru/8AILIYHYJ
CrepeomeTpuyeckue 3a/lauu,

36 CBsI3aHHbIE C BbIUKC/IEHUEM https://m.edsoo.ru/1ID8HV54A9
00BEMOB MPSIMOM TIPHU3MBI
IpuknagHble 3a7auu,

37 CBsI3aHHBIE C 00BEMOM https://m.edsoo.ru/QIY C4F8IU
TPSIMOM TIPU3MBbI

gg | Deramcnente 0bnemos ren ¢ https://m.eds00.ru/ON585060H

[IOMOLLIBIO OTpefie/IEHHOr 0



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H

uHTerpana. O0béM
HaKJIOHHOW TIPU3MBbI

39

Berunciienre 00bEMOB TeJ C
[IOMOLLIBIO OIpefie/IEBHHOr0
uHTerpana. O0béM
MTUpaMUbI

https://m.edsoo.ru/2CJLCMK8N

40

dopmysia 06bEMa
nupamMubl. OTHOLLIEHWE
00BeMOB IMUPaMH/] C OOIINM
yr0M

https://m.edsoo.ru/AL3PODCI9E

41

dopmysia 06bEMa
rupamMubl. OTHOLLIEHWE
00BeMOB MTUpaMK/] C OOIIM
yT7I0M

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

42

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHbIe C 00BEMaMU
HaK/IOHHOM MPU3MBI

https://m.edsoo.ru/7TRERHWQO7

43

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C 00BEMaMU
NYpaMU/bI

https://m.edsoo.ru/SF480DTS6

44

IIpuknafgHble 3aauu 110
Teme "OOBEMBI Tesr",
CBSI3aHHBIE C 00BEMOM
HaK/IOHHOM MPU3MBI

https://m.edsoo0.ru/9SF60YYVX

45

IIpukiagHble 3aauu 110
Teme "OOBEMBI Tesr",
CBsI3aHHBIE C 00BEMOM
TTAPAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[TpumeHeHue 0OBEMOB.
BbIuKC/IeHre pacCTOSIHUSE /10
TIOCKOCTH

https://m.edsoo0.ru/I39CXO3CP

47

KonmposabHas paboma
"00éM MHO202paHHUKa"

https://m.edsoo.ru/XNWZSSJ7P



https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P

48

LHvnvaapuyeckas
MOBEPXHOCTh, 0Opasyolre
LATUHAPUYeCKOU
TOBEPXHOCTU

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

49

Humuugp. [Mpsmvotii
KPYrOBOM LIWIMHJP.
[1nomaae MoBepxXHOCTU
LIAIMH/pA

https://m.edsoo.ru/MAVW4KY55

50

KoHunueckasi 1oBepxXHOCTb,
oOpa3ytorie KOHUUeCKon
roBepxHoOCTU. KoHyC

https://m.edsoo.ru/PVRE7HQGEY

51

CeyeHue KoHyCa
TJIOCKOCTBIO, Tlapasljie/TbHOM
MJIOCKOCTH OCHOBAaHUSI

https://m.edsoo.rt/EOVSHALSL

52

Y ceuéHHBIN KOHYC.
N306pakeHre KOHYCOB U
YCeUéHHBIX KOHYCOB

https://m.edsoo0.rt/9VKWVDCTE

53

I[Tnoraas 60KOBOM
MOBEPXHOCTHU Y TTOJIHOU
NIOBEPXHOCTH KOHYCa

https://m.edsoo.rt/AWKBI9E4NE

54

ITnormaab 60KOBOM
TOBEPXHOCTH Y TIOJIHOU
NIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NF4UE3K]J

55

CrepeomeTpuyeckue 3aauv
Ha /10Ka3aTe/bCTBO U
BbIUKC/IEHUe, TIOCTPOeHEeM
CeYeHUM LWINH/pPA, KOHyCa

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpuyeckue 3aauu
Ha /10Ka3aTe/bCTBO U
BbIUKC/IEHUe, TIOCTPOeHHeM
CeyeHUM LWINH/PA, KOHyCa

https://m.edsoo.ru/AKF6PW62W

57

IIpuknagHble 3agauy,
CBsI3aHHbIE C LIUWJIMHPOM

https://m.edsoo.ru/3429Z1L.HTS



https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5

58

IIpuknagHblie 3azauu,
CBSI3aHHbIE C LIUJIMHPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u 1m1ap

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue cdepsl U 11apa
C IUIOCKOCTBIO. KacaHue
11apa U cdepsl MI0CKOCTHIO.
Bug v uzobpakeHue 1apa

https://m.edsoo.ru/JEBNB5ZS0

61

[epeceuenue ccepsl U 111apa
C IUIOCKOCTBIO. KacaHue
11apa U cdepsl MI0CKOCTHIO.
Buz 1 n3obpakeHue 1mmapa

https://m.edsoo.ru/M6WK9K950

62

YpaBHeHue cdepsbl.
[Tnouaab cheps U eé
yacTeun

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus chepsl U 111apa

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

64

CrepeomeTpuyeckue 3a/1aud
Ha /10Ka3aTe/bCTBO U
BbIUMC/IEHUE, CBsI3aHHbIe CO
cdepoti u 1apowm,
MOCTPOEHHEM UX CeUeHUM
TIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuyeckue 3aauu
Ha /10Ka3aTe/bCTBO U
BBIUHC/IEHHe, CBS3aHHbIe CO
cdepoti u 1mapowm,
MOCTPOEHHEM UX CeYeHUM
TJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[IpuknazHble 3ajauu,
CBsi3aHHbIe CO cepoid U
11apoM

https://m.edsoo.ru/XW5LI17A9]

67

[ToBTOpEHUE: OKPY)KHOCTh
Ha MJIOCKOCTH, BBIYMC/IEHUS
B OKDPY>KHOCTH, CTaH/IapTHbIE
1o100Mst

https://m.edsoo.ru/EJ2QDAVEJ



https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ

Pa3nuHble KOMOWHALIAN TeJT

68 BpalleHus U https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHUKOB

69 3aaum o Teme "Tena H,, https://m.edsoo.ru/PHHL.CG54E
TOBEPXHOCTH BpallleHHs

70 3apaun o Teme "Tena H,, https://m.edsoo.ru/22WPBLTP9
TOBEPXHOCTH BpaIlleHHsI
Konmposabnas paboma

71 "Tena u nogepxHocmu https://m.edsoo.ru/33W222M63
epawjeHus "
O6wém uumubapa. Teopema

72 06 06BEMe MpsIMOTO https://m.edsoo0.ru/1ZN2S6ZMO
LUIMH/Pa
Brruriciienve 06bEMOB TeJt €

73 TOMOLLBIO OTIpe/ieJIEHHOT O https://m.edsoo.rut/ACTOMFMVF
uHTerpasa. O6BEM KOHycCa
ITnoraau 60KoBOM U

74 TIO/THOM TTIOBEPXHOCTU https://m.edsoo.ru/ZYTK7P8B1
KOHycCa
CrepeoMmeTpruecKre 3a/1auH,

75 CBSI3aHHBIE C BBIYUC/IEHUEM https://m.eds00.ru/709VIYPSC
00BEMOB LIWJTMH/IPA, KOHYCa
[IpykiazsHble 3aauu 110

76 Teme "OOBEMBI U TIOIAN https://m.edsoo.rt/QXEA9GPVB
rioBepxHocTeii Ten"
OO6BéM 1mIapa ¥ I1apoBOro
cekropa. Teopema 06
006Béme miapa. ITnomaas

77 Cbepe1. CepeomeTputeckue https://m.edsoo.rt/VV6ONBVZX

3a/ia4u, CBA3dHHEIe C
BBIUMC/IEHHEM 00BEMOB
IIapa, IapOBOIro CerMeHTa 1
IapOBOI'o CEeKTOpd



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

IIpuknagHelie 3agauu Mo
Teme "OOBLEMEI Tesr",
CBsI3aHHbIE C 00BEMOM I11apa
U TUIONIA/IbIO ChephI.
CooTHoLLIeHUsT MeXLy
TJIONIAZIIMU TTIOBEPXHOCTEH U
00bEMaMU MOZOOHBIX Tesl

https://m.edsoo.re/EZHI9GRUEJ

79

[Tomo6HbBIE Tesa B
rpocrpaHcTse. VI3MeHeHue
00bEMa Tpu MoZ0OUH.
CrepeomeTpuueckue 3ajauy,
CBsI3aHHBIE C BLIUHC/IEHUEM
00BEMOB Tes M TIIoNaziel
ToBepXHOCTel

https://m.edsoo.ru/H24188MKQ

80

Konmposabnas paboma
"Ilaowadu nogepxHocmu u
006éMbl Kpy2/1bIX men"

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

81

[IBY>KeHHMsI TIPOCTPAHCTBA.
Orobpaxenusi. [IBrKeHUs U
paBeHCTBO ¢uryp. Obume
CBOMCTBA JBWKEHU

https://m.edsoo.ru/RXJ4Y WENA

82

Bupbl aBv>keHuU:
rapasijieJibHbIN [epeHoc,
LleHTpa/IbHasi CUMMeTpHs,
3epKabHasi CHMMeTpHS,
MOBOPOT BOKPYT MPSIMOM

https://m.edsoo.ru/ZSUA77NTX

83

[Tpeo6pa3oBanust NOA06MS.
[psimast u cpepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

l'eomeTpuueckue 3aaum Ha
TIpUMeHeHHe IBUKeHUs

https://m.edsoo.rt/KEFDHOMGKZ

85

KoumpoabHas paboma
"Bexkmopbl 6
npocmpancmee "

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

86

O6o01atoiiee MOBTOpPeHHE

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

11 moHSTHI U METO/IOB
Kypca reometpun 10-11
KJIaCcCOB, CHCTeMaTh3aLus
3HaHuii: "[lapasnnenbHOCTb
MPSIMBIX U TJIOCKOCTEM B
IpocTpaHcTBe"

87

O6ob1arolijee TOBTOPeHUE
11 MOHATHUM U METOZI0B
Kypca reometrpuu 10-11
KJIaCCOB, CHCTeMaTU3aLus
3HaHuU: "BekTopsl B
MpOCTpaHCTBe"

https://m.edsoo.ru/AQEFPERJO

88

O06o01atoiiee MOBTOPeHHE
11 MOHATUM U METOZI0B
Kypca reometpuu 10-11
KJIaCCOB, CMCTeMaTHh3alusi
3HaHWM: "BeKTophl B
MpOCTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

O6o0r1atoiiee MOBTOPeHHE
11 NOHATHN U METO/I0B
Kypca reometpuu 10-11
KJIaCcCOB, CHCTeMaTh3aLus
3HaHui: "O6bem
MHOTOTpaHHHKA"

https://m.edsoo.ru/B85S7VDTC

90

O06ob1maroiee MOBTOPeHHE
11 moHSATHI U METO/IOB
Kypca reometpun 10-11
KJIaCCOB, CHCTeMaTU3aLus
3HaHuii: "ObbeM
MHOIOrpaHHHKa"

https://m.edsoo.ru/AJX4CDP5I

91

O06ob1arolijee TOBTOPeHUE
11 moHSTHI U METO/IOB
Kypca reometpuu 10-11
KJIaCCOB, CMCTeMaTH3aLus

https://m.edsoo.ru/H2ZABPRXO



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO

3HaHui: "Tlnomaau
TIOBEPXHOCTH U 00BEMBI
KPYIJ/IBIX Tes"

92

O06ob1arolijee TOBTOPeHHE
11 moHSATHI U METO/IOB
Kypca reometpuu 10-11
KJIaCcCOB, CHCTeMaTh3aLus
3HaHuu: "Tlnowaau
TIOBEPXHOCTH U 00BEMBI
KpYyIJIbIX Ten1"

https://m.edsoo.ru/JG1DJ50NK

93

Hmozoeasi KOHMPOAbHAS
paboma

https://m.edsoo.ru/GXZMP89GD

94

Hmozosass KoOHMpo/bHAS
padoma

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

95

[ToBTOpEHUe, 06001TIEHNE U
cUcTeMaTr3alus 3HaHUU

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

96

Wcropus pa3BuTtus
CTepeoMeTpUU KakK HayKu U
eé poJib B pPa3BUTUU
COBPEMEHHBIX MH)XeHEePHbBIX
Y KOMIIbIOTEPHBIX
TeXHOJIOTUU

https://m.edsoo.ru/IEBALO6B5

97

Wcropus passutus
CTepeoMeTpUU KakK HayKu U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UHKeHePHBIX
Y KOMITbIOTEPHBIX
TeXHOIOT U

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

98

Wctopus pa3Butus
CTepeoMeTpUH KaK HayKu U
eé poJib B pasBUTUU
COBpPeMeHHbBIX WH)XeHePHBIX
Y KOMITBIOTE@PHBIX
TeXHOJIOTUM

https://m.edso00.1ru/41 X3XKQOG



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG

99

Ncropus pasButus
CTepeoMeTpUU KakK HayKU U
e€ poJ/ib B pPa3BUTUH
COBpPEMEeHHbIX UH)XeHEePHBIX
Y KOMITbIOT@PHBIX
TeXHOJIOTUI

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

100

Vicropus pa3BuTus
CTepeoMeTpUM KaK HayKu U
e€ poJ/ib B pPa3BUTUU
COBPEeMeHHbBIX UH)KeHePHbBIX
Y KOMITbIOTePHBIX
TeXHOJIOTU

https://m.edsoo.ru/GEJCO734F

101

Vcropus pa3Butus
CTepeoMeTpUU KaK HayKu U
eé poJib B Pa3BUTUU
COBPEMEHHBIX UH)XeHEePHbBIX
Y KOMIIbFOTEPHBIX
TeXHOIOT U

https://m.edsoo.rt/RK4XSFWNR

102

Vcropus pa3BuTus
CTepeoMeTpUH Kak HayKu 1
eé poJib B pasBUTUU
COBPEMEHHbBIX UH)KeHEePHbBIX
Y KOMIbIOTEPHBIX
TeXHOIOT U

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOI'PAMME

102



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IMPOBEPAEMBIE TPEEOBAHNSA K PE3Y/IbTATAM OCBOEHUSI OCHOBHO

OBPA30OBATEJ/IbHOU ITPOI'PAMMBI

10 K/TACC
Kopg . .
HpoBepsIeMoro IIpoBepsiemble npeMeTHbIE Pe3y/IbTAaThl 0CBOEHHUsI 0CHOBHOM 00pa3oBaTe/IbHOM
pesynbTaTa NMporpaMmsbI CpejHero o01ero 00pa3oBaHus
7 ['eomeTpust
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, MpsMasi, IVIOCKOCTh
79 [IpyMeHATb aKCUOMBI CTepeOMETPUM U CJIe[JCTBUS W3 HUX T[pPU pelleHuHn
reoMeTpUuYeCcKUx 3azau
73 OnepupoBaTb MOHATUSMU: [Apa/lvIeJIbHOCTh U IepIeHAUKY/ISIPHOCTb TIPSIMBIX U
) TJIOCKOCTeH
7.4 KnaccuguimpoBaTk B3aMHOe pacrio/ioyKeHue MPsSIMbIX U MJIOCKOCTel B IPOCTPAaHCTBe
OnepupoBaTh TOHSATUSMU: [BYTPAHHBIA YTO/, TpaHU ABYIPAHHOTO yrja, pedpo
7.5 JIBYTPaHHOTO yTJjia, TMHENHbIN YroJl ABYIPaHHOrO yIJa, rpajlycHasi Mepa /IByIrPaHHOTO
yrjia
76 OnepupoBaTh NOHATUSIMU: MHOFOFpaHH\IJ/IK, BBIMYKJ/IbIM U HEBBIMYKJIbI MHOTOIPDaHHUK,
371eMeHTbl MHOTOTPaHHUKA, TTPaBU/IbHBIM MHOTOTPAHHUK
7 Pacro3HaBaTb OCHOBHbIE BH/jbl MHOTOTPaHHHKOB (MUpaMU/ia, MpU3Ma, NPSIMOYTOJTbHBIN
napaJsuiesienurne], Kyo)
KnaccuduippoBatb MHOTOTPaHHMKM, BbIOMpasi OCHOBaHUS [Jisi  KjiacCU(pUKaLUA
7.8 (BBIMyKJIble ¥ HEBBLIMYK/ble MHOIOTPAHHUKU, MPaBU/IbHbIE MHOTOTDAaHHUKH, TIPSIMble U
HaKJIOHHbIE TIPY3Mbl, apasiesenure/pl)
7.9 OrnepupoBaTh MOHATUAMU: CeKy1jas IJIOCKOCTh, CeYeHre MHOIOIPaHHUKOB
710 OOBSICHATh TPUHIUIIBI TIOCTPOEHHSI CEUEHWH MHOTOIPDAaHHWKOB, HWCIIOb3Yys MeTOo[
' creoB
711 CTpouTh CeueHUs] MHOTOTPAHHHUKOB MeTOJOM CJie[JOB, BBINOJHATh (BBIHOCHBIE)
' TJIOCKKE YePTeXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ CBepXY, COOKY, CHU3Y
Pemate 3alaus Ha HaxoX/JeHWe TeOMeTpHUUeCKHWX BeMMuuH 10 obpa3iam wuim
airopuTMaM, TIIpUMeHsii U3BeCTHble aHa/uTHYeCKue MeTOJAbl TPU  pelleHUuH
7.12 CTaH/apTHbIX MaTeMaTH4yeCKUX 3a/lau Ha BbIUMC/IEHWE pacCTOSIHUN MeXAy ABYMs
TOUKAMH, OT TOYKH JI0 MPSIMOM, OT TOUYKWJO TUIOCKOCTH, MEX/Y CKpeIUBarOIMMUC
MPSIMBIMU
Pemate 3alauM Ha HaxoX/JeHWe TeOMeTpUUeCKHWX BeIMuWH 10 obpasiam i
airopuTMaM, TIIpUMeHsil M3BeCTHble aHa/luTUYeCKue MeTOJAbl TPU  pelleHuH
7.13 CTaHJAPTHBIX  MaTeMaTMYeCKMX  3aady Ha  BblUMC/eHWe  YIJIOB  MexAy
CKPeILMBAIOIIUMUCS TIPSIMBIMH, MeXXJy TIPSIMOM U TJIOCKOCTBIO, MEX/y TJIOCKOCTSIMHU,
JIBYTPaHHBIX YTJIOB
Bbruncsiate 06bEMBI 1 TI/IOIIA/[ TIOBEPXHOCTeH MHOTOIPaHHUKOB (TIPU3Ma, MUpaMu/ia)
7.14 C nmnpumeHeHWeM (GOpPMyJ, BBIYMC/IATH  COOTHOLIEHUS  MeXAy  I/IOLaAIMU
roBepxHOCTel, 06 bEMaMU 110/J0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MNOHATUSIMU: CHMMETpPHS B MPOCTPAHCTBE, LIEHTP, OCbh W IJIOCKOCTh
CUMMETPHH, LIeHTP, OChb U IJIOCKOCTb CUMMETPUH (UTYPbI
V3Briekars, rpeoOpa30BHIBaTh U HWHTepIIpeTUpOBaTh MH(pOpMaL1Io 0
7.16 MIPOCTPAaHCTBEHHBIX TeOMEeTPUYeCKUX (Urypax, Mpe/CTaBlIeHHYI0 Ha uepTexax MU

pPUCYHKax




[TpumeHsaTb reoMeTpuueckde ¢akTbl [jIsi pelleHdsi CTepeoMeTpuyecKux 3ajad,

7.17 Tpe/iroJiaratoiiuX HeCKObKO 111aroB pelleHusi, eC/Iv yCJI0BUSI TIPUMeHeHHsl 3a/laHbl B
sIBHOU (popme

718 [TpuMeHSTH TMpoCTelilie MporpaMMHbIe CPeZCTBA U 371eKTPOHHO-KOMMYHHUKALIUOHHbIE
CUCTeMbI TIPY PellieHuU CTepeoMeTPUUeCKUX 3aau

719 [IpyvBOAWTE TpHMMepbl MaTeMaTU4YeCKMX 3aKOHOMEepHOCTell B TIPHUpOZe U JKU3HH,
pacrio3HaBaTh MpOosiB/IeHMe 3aKOHOB reOMeTPUM B UCKYCCTBe
[TpyMeHATH TMOJydYeHHbIe 3HAaHUS Ha MPAKTHKe: aHa/JIM3UPOBaTh peasbHble CUTYal[uu U
MPUMEHSITh HW3yueHHble TIOHATHSI B TIpoliecce TIOMCKA pelleHrsi MareMaThyecKd

790 copMyTMpOBaHHON TIpOOJIEMBI, MOZEIUPOBaTh peajbHble CUTYallud Ha S3bIKe
reoMeTpUH, UCCIe[0BaTh IMOCTPOEHHbIe MOJEeNMU C WCIO0Jb30BaHWeM TeOMeTpUYeCcKUX
TIOHSAITUMA U TeopeM, arrapara aareOpbl, pellaTh MpaKTHUeCKHe 3a/aud, CBsi3aHHbIE C
Haxo)KleHreM TeOMeTpUUeCKHX BeJIMYUH

11 KJIACC
Kopg . .
HpoBepsIeMOro IIpoBepsiemble npeJMeTHbIE Pe3y/IbTaThl 0CBOEHUsI 0OCHOBHOM 00pa3oBaTe/IbHOMI
pesynbTaTa MporpaMmsbI cpejHero o01ero odopa3oBaHus
6 ['eomeTpust

OnepupoBaTb  TOHSATUAMH:  LWIMHApDUYECKas  TIOBEPXHOCTb,  oOpa3syroiue

6.1 LWIMHAPUYECKON TIOBEPXHOCTH, I[WIMH/P, KOHWYECKas TOBEPXHOCTh, ObOpasyrolue
KOHWYeCKOW MOBepXHOCTH, KOHYC, CpepruecKasi TOBEPXHOCTh

6.2 Pacrio3HaBaTh Tesla BpalljeHUs (LIWIUH/P, KOHYC, cepa U 111ap)

6.3 OOBSICHATD CIIOCOOBI TIOJTyUeHHST TeJl BpallleHus

6.4 KnaccuduipoBaTh B3aMHOe pacriojioykeHue cepbl U MI0CKOCTH

6.5 OHepI/ngBaTBUHOHSITI/IHMI/I: 111apOBOW CErMeHT, OCHOBaHWe CerMeHTa, BBICOTA CETMEHT,
11apOBOU C/I0M, OCHOBaHME 11apOBOI'0 CJI0s1, BbICOTA LIAPOBOTO CJIOS, LIapOBOU CEKTOP

6.6 BbIunc/iaTe 06bEMBI U TJIOIIAIU TTIOBEPXHOCTEe! Tesl BpallieHus, FTeOMeTPUUeCKUX TeJl C
rpuMeHeHreM (GopMyT

6.7 OnepupoBaTh MOHATUSMU: MHOTOTDAHHUK, BIMCAHHBIN B cepy M OMMCaHHBIA OKOJIO
cdepsl, cdepa, BriMcaHHasi B MHOTOI'PaHHUK W/ TeJI0 BpallleHus

6.8 BBIUKC/ISITE COOTHOIIEHUS] MEXK/Y TUIOLIAJsIMUA TIOBEPXHOCTEH U 00béMaMy TIOA0OHBIX
Ten

6.9 W306pakaTh u3yuyaemble (UTYpbl OT PYKU M C TIpUMEHEeHHeM TMPOCThIX UepTEXHBIX
VHCTPYMEHTOB

6.10 BBIMO/MHATE (BBIHOCHBIE) TVIOCKHME UePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP:
B/ CBepPXY, COOKY, CHU3Y; CTPOUTb CeUeHUsI Tesl BpallleHUsl
V3BnekaTh, VMHTepNpeTUpOBaTh v ripeoOpa3oBHIBaTh VMH(OpMaL1Io )

6.11 MPOCTPAHCTBEHHBIX TeOMEeTPUYEeCKUX (Urypax, Mpe/CTaBlIeHHYI0 Ha uepTexax MU
PUCYHKAxX
[MpuMeHsTb TeomeTpuueckue (akTbl JJisi pelleHus CTepeoMeTpUuYecKux 3ajad,

6.12 Tpe/iroJiaratoiuxX HeCKObKO 111aroB pelleHus, eC/i YC/I0BUsS NIPUMeHeHHUsl 3a/laHbl B
sIBHOM (popme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B TIPOCTPAHCTBE

6.14 BBINOSTHATE [1eMICTBUSL CJIOKEHHST BEKTOPOB, BBIUMTAHWS BEKTOPOB W YMHOXXEHUS




BEeKTOpa Ha UMCJI0, 00BACHATh, KAKUMU CBOMCTBAMH OHH 00/1a/1af0T

6.15 [IprMeHSATH MpaBuU/IO Napasiesenuneza rpu CJ10’)KeHUH BeKTOPOB

OHepI/IpOBaTB MOHATHUAMU: NEKADTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE, BEKTOD, MOAYJIb

6.16 BEKTOpa, DAaBEHCTBO BEKTOPOB, KOODJAWHATHI BEKTOpa, Yroj MeXJy BeKTOpamH,

CKaJ/IApHOE MMpOor3BeeHrEe BEKTOPOB, KOJ/IJIMHEAPHBIE 1 KOMITVIAHAPHBIE BEKTODBI

Haxogutb cymMMy BeKTODOB U TpOU3BeJeHME BEKTOpa Ha UHWC/IO, Yrol MeXAy

6.17 BEKTOpaM{, CKa/isIpHOe  IIpOM3BeJleHWe,  packiablBaTb  BeKTOp II0  JABYM
HEeKOJUIMHeapHbIM BeKTOpaM
6.18 3ajaBaTh IVIOCKOCTh YpaBHEHHEM B [IeKapTOBOU CHCTeMe KOOP/HUHAT
6.19 Pemars nmnpocreiillive reoMeTpuueckde 3aJlaud  Ha [PUMeHeHWe BEeKTOPHO-
KOOPJMHATHOI0 MeTo/a
Pemrate 3afjauuM Ha /l0Ka3aTe/JbCTBO MaTeMaTH4YeCKMX OTHOLUEHWH W HaxoxJeHWe
6.20 reoMeTpuuecKMx BeJIMUMH 10 oOpa3liaM WM alropuTMaMm, TpPUMeHsiss WU3BeCTHbIe
MeTO/IbI TIPU peLleHuy CTaHZApPTHBIX MaTeMaTU4yeCKUX 3a7au
6.21 [TprMeHATH MpOCTelilve porpaMMHbIe CPeJCTBa M 3/IEKTPOHHO-KOMMYHHKALIMOHHBIe
CUCTeMBl TIPY PellleHUH CTepeOMeTPUUeCKUX 3aau
6.22 [TpuBoguTE TIpYMepbl MaTeMaTH4YeCKUMX 3aKOHOMEPDHOCTeM B TPUPOZEe U JKW3HH,
pacrio3HaBaTh MpOsIB/IeHNe 3aKOHOB reOMeTPUH B UCKYCCTBe
[IpuMeHSATH IO/lyueHHble 3HaHWs Ha IpaKkTUKe: aHa/IM3UpOBaTh peasibHble CUTyaliuu U
IIPUMEHATh H3yuYeHHble T[IOHATUS B [IpoLecce IIOMCKa pelleHuss MaTemMaTU4yecKu
6.23 copMyTIpOBaHHOM TIpOOJIEMBI, MOZEIMPOBaTh peajbHble CUTYallud Ha S3bIKe
reoOMeTpUH, UCCIefioBaTh MOCTPOEHHble MOJEIU C UCIO/b30BaHUEeM reOMeTpUYecKUux
MOHSATUM U TeopeM, arrapara aareOpbl, pellaTh MpakTHUeCKHe 3a/aud, CBsi3aHHbIE C
Hax0oX/leHHeM reOMeTpUYeCKUX BeJIMYUH
ITPOBEPAEMBIE 3J/IEMEHTBI COJEP)KAHUA
10 KJIACC
Kopg IIpoBepsieMbIii 3/IeMeHT CO/iePXXaHHUsA
7 I'eometpus
71 OcHOBHbIE TIOHATHSI cTepeoMeTpud. Touka, TpsiMasi, TUIOCKOCThb, MPOCTpPAHCTBO. I[loHsThe 06
aKCMOMaTUYeCKOM ITOCTPOEHUU CTepeOMeTPUN: aKCHOMBI CTepeOMETPUM U CJIe[iICTBUS U3 HUX
B3aumHOe pacnosiokeHue TIpsMBIX B IIPOCTPAHCTBe: IlepeceKaroluecs, IapasvlesibHble U
CKpeluBarolyecss ImpsMble. IlapaniesbHOCTb TMPSMBIX M IIJIOCKOCTeH B IIPOCTPAHCTBE:
rapasuiesibHble NpsiMble B IPOCTPaHCTBe, Napasile/IbHOCTb TPEX MPSMBIX, Napasile/IbHOCTh TIPSMOU
7.2 Y TUIOCKOCTU. YTJ/IBIC COHAIIpaB/IeHHBIMM CTOPOHAMHM, Yroyl MeXZAy NpsMbIMU B IPOCTPAHCTBe.
[TapasnnenbHOCTb MJIOCKOCTEW: MapaslenbHble MI0CKOCTH, CBOMCTBA MapaslenbHbIX MI0CKOCTEM.
[Tpocreiiiie TPOCTPAHCTBEHHbIe (GUTYpPhl Ha TIOCKOCTHU: TeTpasjp, KyO, Mapasiesenure,
MOCTPOEHHEe CeueHnur
[leprieHMKY/IAPHOCTh MPSIMOM M IUIOCKOCTH: IlepIeH/VKYJIspHble TMpsiMble B IIPOCTPaHCTBe,
IpsiMble Tlapajile/ibHble U TeprieHJUKYJIpHble K IUIOCKOCTH, TIPU3HAK IepIrieHJAUKYJISPHOCTH
MpPSIMOW U TVIOCKOCTH, TeopeMa O NMpsIMOW MepIeHANKYJ/IIPHOM MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
7.3 | yrom Mexzay NpsSIMOM U IIJIOCKOCTBIO, JBYI'PaHHBbIM yToOJl, JIMHEWHBbIM yrosa ABYTPaHHOIO Yriia.

[TeprnieHUKy/Ip ¥ HaK/IOHHBIE: PacCTOSIHUE OT TOYKU [0 IVIOCKOCTH, PACCTOSIHUE OT IPSIMOH 0
MJIOCKOCTH, TIPOeKLUsi (Urypbl Ha IUIOCKOCTb. [leprieHAMKY/spHOCTh IJIOCKOCTEeH: MpU3HaK
TNeprieHIMKY/ISIPHOCTH [IBYX I/I0OCKocTeld. TeopeMa 0 TpéX meprieHAMKY/Isipax




7.4

[ToHsAITME MHOrOrpaHHUKA, OCHOBHbIe 3/1eMEHTbl MHOIOTPaHHMKA, BBITYK/ble W HEBBIYK/Ible
MHOIOI'PaHHMKH, pa3BépTKa MHOrorpaHHMKa. Ilpusma: n-yrosbHasi pusMma, 'paHd U OCHOBaHUS
NpY3Mbl, TpsiMasi UM HaKJOHHAas TpyU3Mbl, OOKOBass W TIO/IHasi TIOBEPXHOCTb TIPU3MBI.
[Napannenenunes, NpsMOYro/bHBIN Iapasleenures, U ero cBoicrea. Ilupamuja: n-yrosbHas
nupaMy/ia, TpaHU W OCHOBaHWe TMpaMU/bl, OOKOBas W TIOJHAasi TIOBEPXHOCTb TUPaMU/BbI,
NpaBWIbHasg M yCeuyéHHas NMpaMyJa. OJIeMeHTbl MpU3Mbl U TUpaMufbl. [lpaBuUsbHBIE
MHOTOTPaHHUKU: TOHSITHE IPaBW/IBHOTO MHOTOTpaHHUWKa, IpaBWIbHas NpU3Ma W IpaBUIbHas
MUpaMu/a, MpaBU/IbHAs TPEYro/ibHas MMpaMKZa U MPaBU/IbHBINA TeTpasap, Kyb. [IpeacraBnenue o
MpPaBUIbHBIX MHOIOIPaHHMKaxX: OKTa3Jp, [oJAeKasAp M ukocasgpyrue CeueHusi TIPU3MBbI U
NUpaMu/ibl

7.5

CI/IMMETpI/IH B MPOCTPAHCTBE: CUMMETPHUA OTHOCHUTE/IbHO TOUKH, HpﬂMOﬁ, MJIOCKOCTH. DJIEMEHThI
CUMMETDHUM B IMTUpAMUIdX, MTapa/uIejiernurendx, rpaBUibHbBIX MHOT'OI'DAHHUKAX

7.6

BbluncsieHHe 371eMEeHTOB MHOTOTDAaHHWKOB: pEéOpa, [JuaroHanu, yribl. Ilgomjags OGOKOBOM
MOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH MPSIMOM TTPU3MBI, T1JI0IIA/[b OCHOBAHUM, TeopeMa 0 O0KOBOM
TOBEPXHOCTU TIPSMOMW Tpu3Mbl. [1o1mjass O0OKOBOIW TOBEDXHOCTH W TIOBEPXHOCTH TPaBUILHOMN
MTUpaMU/Ibl, TeOpeMa O TUIOIIAIN yCceuéHHOU nupamu/sl. [ToHsiTre 06 06béMe. OOBEM TUPaMU/IBI,
TIPU3MBI

7.7

[Mogo6Hble Tena B mpocTpaHcTBe. COOTHOLLIEHUS MEXY TUIOLIA/ISIMU TTIOBepXHOCTel, 00béMaMu
MO/I00HBIX Tes

11 K/TIACC

Kopg,

IIpoBepsieMblii 371eMEHT CO/leP)KaHUA

I'eometpust

6.1

LlunmuHApUUeckasi TOBEPXHOCTb, OOpasywlue  LWIMHADUUYECKOW TIOBEPXHOCTH, OCh
LWIMHAPUUeCKOU nmoBepxHOCTU. LlumuHap: ocHOBaHUS U O0OKOBasi MOBEpXHOCTb, 0Opa3ytoliiasi 1
0Cb, TIJIOLIa/Ib GOKOBOM U MOJTHOM TTIOBEPXHOCTH

6.2

KoHnueckasi TIOBepXHOCTb, 0Opa3yrolljie KOHWYEeCKOW T[MOBEpXHOCTH, OCb W BepIIMHA
KOHMUECKOW TMOBepXHOCTH. KOHyC: OCHOBaHMe W BepIliMHa, oOpa3yollas W OCh, TUIOIIAZb
OOKOBOI M TO/HOM TIOBEpPXHOCTH. Y CeuéHHBIA KOHYC: 00pa3yrolljie M BbICOTA, OCHOBAaHUS U
OOKOBasi IOBEPXHOCTh

6.3

Chepa u 1map: LeHTp, paAudyc, AuaMeTp, IUIOLIa[b TIOBEPXHOCTU cdeprl. B3anmHoe
pacriosioxkeHue cdepbl U TIJIOCKOCTH, KacaTeslbHasi TJIOCKOCTb K cdepe, 1Ioiafb chepbl

6.4

306pakeHHe Teq BpalljeHUs Ha TVIOCKOCTH. Pa3BépTKa LIM/IMHApPa ¥ KOHyca

6.5

KombuHalmy Ten BpallleHUsi ¥ MHOTOTPAaHHHMKOB. MHOTOrpaHHUK, OMMCaHHBINA OKOJIO Cdephl,
cdepa, BriMcaHHasi B MHOTOTPaHHKK, WU TeJ0 BpallleHHsl

6.6

[Tonsitvie 06 06béme. OCHOBHBIE CBOWCTBA 00BEMOB Tesl. Teopema 06 06BEMe MPSIMOYTOTBHOTO
rapasuiesieniunezia U cyieAcTBusi u3 Heé. OO0BEM LMMHApA, KOoHyca. OO0bEM Iapa W TUIOIaZb

cdepnl

6.7

[Togo6HbIe Tesla B pocTpaHcTBe. COOTHOLIEHHS MeXKy TUIOIIAZISIMU TOBEPXHOCTeH, 00bEMaMu
MO/I00HBIX Te

6.8

CeueHusi LuIMH/Apa (TapasuiesibHO U MepreHAUKY/ISIPHO OCH), ceueHUs] KOHyca (TapasijiesibHoe
OCHOBAHUIO U TIPOXO/siiilee yepe3 BepIlMHY ), CeUeHus I1apa

6.9

BekTop Ha myockoctd U B mpocTpaHcTBe. CroKeHWe M BbIYMTAHHWE BEKTOPOB. YMHOXKeHHe
BeKTOpa Ha uucio. Pa3noxeHue BekTOpa MO TPEM HEKOMILJIaHapHBIM BeKTopaM. I[lpaBuso
napasuiesienure/a. PelieHue 3a7jau, CBSI3aHHbIX C PUMeHEeHUeM MpaBwWI JeHCTBUM C BeKTOpaMU

6.10

[TpsamoyronbHasg cucrteMa KOOpAMHAT B MpocTpaHCcTBe. KoopauHatel BekrTopa. IIpocreiive




3aJjaud B KOOpAMHATax. YToja Mexay Bekropamu. CKansipHOe TNpOU3Be/ileHue BEeKTOPOB.
BbruriciieHre yriioB MexJy MPsIMBIMU W TIJIOCKOCTSIMU. KOOpAHWHATHO-BEKTODHBINM METO[, MpH
pellleHrY reOMeTpUYecKuX 3a/au

ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K PE3YJ/IBTATAM
OCBOEHNMA OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIIETO

OBPA30OBAHUA

Kop
MPOBEPseMoro
Tpe0oBaHUSsA

IIpoBepsieMble TPeOOBaHUsI K MPEAMETHBIM pPe3y/IbTaTaM 0CBOE€HHSI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpPe/JHEero o0iero o6pa3oBaHus

BnaseHve MeTolaMu [l0Ka3aTelbCTB, aJTOPUTMAMU peIllleHUst 3afiau; yMeHHe
¢bopMynMpoBaTh W OIEPUPOBaTH TIOHATUSMU: OIfpeje/ieHre, akCMOMa, TeopeMma,
Cie[ICTBHE, CBOMCTBO, TIPU3HAK, [0Ka3aTe/lbCTBO, PABHOCH/bLHBIE (DOPMYTUPOBKU;
NMpUMEHSITh ~ UX; yMeHWe (opMy/nIupoBaTh o0OpaTHOe U  TIPOTHUBOIMOJIOXHOE
yTBep)KJeHWe, TIPUBOJWUTh TIpUMEPbl U KOHTPIIPUMEDHI, HUCII0/b30BaTb METO[,
MaTeMaTU4eCKOW WHAYKI[UH; TIPOBOJUThH J0Ka3aTe/bHbIe PAaCCYKIeHUs TIPU PellleHuH
3a/jay, OL|eHUBaTh JIOTUUECKYHO TPABWIBHOCTh PACCy>K/|eHUM; yMeHUe OIepupoBaTh
MOHATUSIMU: MHO’KeCTBO, TOZMHOKeCTBO, Ofepalldd HajJ, MHO)XeCTBaMH; yMeHHe
WCII0/Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar [Jig OMUCaHWs peabHBbIX
MPOLIeCCOB U SIBJIEHWM W TpPH peIlleHud 3a7iady, B TOM UHC/Ie U3 JIPYTUX yueOHBIX
rpeZiMeTOB; YMeHUe OIepupoBaTh MOHSATHUAMU: rpad, CBSI3HBIA rpad, JepeBo, LMK,
rpad Ha MJIOCKOCTH; YMeHHe 3a/jaBaTh U OINKCHIBAaTh rpadbl pa3TMUHBIMU Criocobamuy;

WCI10/1b30BaTh rpadbl MpU pelieHuy 3a1a4u

YMmeHue ornepupoBaTh MOHATHSIMU: HaTypajibHOe YMCJIO, LieJIoe UMC/IO, CTeleHb C
LefbIM T[I0Ka3aTejeM, KOpeHb HaTypajbHOW CTeeHu, CTeleHb C palOHaJbHbIM
roKasaresieM, CTeleHb C [IeHMCTBUTE/bHBIM I0Ka3areseM, JorapueM uucria, CUHYC,
KOCHMHYC W TaHT'eHC TPOM3BOJBHOIO YMCJ/a, OCTaTOK IO MO/YJ0, pPalOHalbHOe
YKMCI0, UppALMOHaNbHOe YKC/I0, MHOXKEeCTBA HAaTypasbHbIX, Lie/bIX, palliOHa/bHBIX,
JleMICTBUTEJ/IbHBIX UMCes; YMeHUe HCII0/Ib30BaTh MPU3HAKU [e/TMMOCTH, HauMeHbIINH
001 fesuTeNb ¥ HaUMeHbIllee o0ljee KpaTHOe, aAroput™M EBK/uza MpU pelieHnn
3a/ja4; 3HAKOMCTBO C Pa3/IMUHBbIMU TO3WLMOHHBIMU CUCTEMaMH CUWC/IEHUS; YMEeHHUe
BBITIOJIHATH BbIUMC/IEHWE 3HaueHHM U T1peoOpa30BaHMsl BbIDaKEHUN CO CTereHsIMH U
norapudmamu, rpeobpa3oBaHus APOOHO-pAL[MOHANBHBIX — BBIDAKEHWM; yMeHHe
OMepupOBaTh TOHSATUSIMU: TIOC/Ee/I0BaTe/IbHOCTh, apumMeThueckas MpPOrpeccus,
reoMeTpuuecKas porpeccus, 6eCKOHeUHO yObIBaroIIjasi reoMeTpudecKasi IpOorpeccus;
yMeHMe 3a/laBaTh I0C/Ie[l0BaTebHOCTH, B TOM UHKCJe C TIOMOIIbI0 PeKYPPeHTHBIX
¢opMyn; yMeHHe OIepupoBaTh TOHSATHSIMU: KOMILJIEKCHOE UHC/IO, COMpPSKEHHbIE
KOMIIJIEKCHbIe YHMC/la, MOAY/JIb U apryMeHT KOMIUIEKCHOrO uucia, (opma 3arvcu
KOMIUJIEKCHBIX 4Yucesn (reoMeTpuyecKas, TPUTOHOMeTpUuecKasi U anrebpauueckas);
yMeTb TPOU3BOJUTH apu(pMeTHUecKhe [euCTBUSI C KOMIUIEKCHBIMM YHC/IaMy;

MNPUBOJUTE IPUMEPEI NCIT0J/Ib30BdHHWSA KOMIIVIEKCHBIX UKCeJ/I; OIIeEPUPOBATH IMOHATUAMMU:




Matpuiia 2x2 u 3%x3, orpeenTe/lb MaTPHULIbl, FeOMeTPUUECKUI CMBIC/T OTIpe/le TUTe st

Ymenue OTepUpoBaTh TIOHSATHUSIMU: paloHasbHbIe, vppalvoHaJbHbIe,
roKa3aTesibHble, CTereHHbIe, JiorapudMuueckKre, TPUTOHOMeTPUYeCKUe YDaBHEHUs U
HEpaBeHCTBa, WX CHUCTEMbl; yMeHHe OIepyupoBaTh TOHATUSMHU: TOX/ECTBO,
TOX/|eCTBeHHOe Tpeobpa3oBaHUe, ypaBHEHHe, HepaBeHCTBO, CHCTeMa YpaBHEHUH U
HEepaBeHCTB, PaBHOCW/ILHOCTb YPaBHEHWM, HepaBeHCTB U CUCTEM; yMeHHUe pelllaTh
ypaBHeHUsl, HepaBeHCTBAa U CHUCTeMbl C TOMOLIbIO Pa3/IMYHbIX MPUEMOB; pellaTh
ypaBHEeHMs], HepaBeHCTBA M CHUCTeMbl C TlapaMeTpoM; IIPUMEHSITb YpaBHEHHS,
HEpaBeHCTBa, WX CUCTeMbl JJIsl pelleHWss MaTeMaTHUeCKWx 3aady M 3ajad U3

pa3MuUHbBIX 00J1acTeli HAyKU U pealbHOU XKU3HU

YMeHue omepupoBaTh TMOHATUSMU: (QYHKLUS, YETHOCTb (PYHKLMU, TEPUOAUUHOCTD
GyHKI[UM, OrpaHWYeHHOCTb (YHKLWK, MOHOTOHHOCTb (YHKIUM, 3SKCTPEMYM
byHKIMM, Haubosblllee W HaWMeEHbIllee 3HaueHUs (YHKIMM Ha TPOMEXYTKE,
HeripepbiBHasi (YHKIUS, acUMMOTOThI rpaduka GyHKIUM, TiepBas U BTopas
Mpou3BoAHasi (yHKLWW, TeOMeTpUYeCKHd W (PU3NUYeCKUd CMBICT TIPOU3BOAHOM,
repBooOpasHasi, orpefenéHHbIM WHTerpaa; yMeHHe HaXOJuUTh aCUMIITOTHI Tpaduka
(GyHKL[MM; yMeHHe BBbIUMC/ISATh TPOW3BOJHbIE CYMMbI, TNPOM3BEJEHUsl, YaCTHOTO U
KOMIO3UL[MM (YHKLMN, HaXOAUTh ypaBHeHWEe KacaTelbHOW K rpaduky ¢yHKIUY;
yMeHUe HaXO[WUTb TPOU3BO/IHbIe 3/ileMeHTApHBbIX (YHKLMN; yMeHHe WCI0Ib30BaTh
MIPOM3BO/IHYIO /IJI1 UCC/IefloBaHUs (DYHKIUH, HaXO/AWUTh HauOOJIbIIEe U HaUMeHbIIIHe
3HaueHUs] (YHKIUH; CTPOUTH TPaUK{A MHOTOUIEHOB C HCII0/Ib30BaHWEM arirapaTa
MaTeMaTUueCcKoro aHasiv3a; MPUMEeHSTh MPOU3BOJHYIO /1Jis HaX0XKeHUsl Hauayyullero
pellieHusi B TIPUKJIAJHBbIX, B TOM UHC/e COLMaTbHO-3KOHOMUUECKUX U (PU3NUeCKUX
3aflauax; HaxXOJUTb TUIOLIAAU U 00bEMBI (UIYp C TOMOIIBI0 MHTerpasa; MPUBOJUTh
MpUMepbl MaTeMaTU4YecKoro MO/|e/IMPOBaHUsi C TIOMOLIbI0 AuddepeHLraTbHbIX

ypaBHEHUH

YMeHWe oOrnepupoBaTh TMOHATHSMU: Tpaduk QyHKIMM, obOpaTHas GYHKIMS,
KOMMO3uLusi QYHKIMM, JMHelHas GyHKUUS, KBaJpaTuuHas GyHKLUS, paldoHa bHasi
GyHKI[US,, cCcTereHHass GYHKIUS, TPUTOHOMeTpUUeckKne (YHKIMH, oOpaTHbIe
TPUTOHOMeTpUYeckre (YHKLWH, TIOKa3aTerbHass U JiorapudMuyeckass (QyHKLUY;
yMeHHe CTPOUTh TrpaUKH HW3YUYeHHBIX (YHKIUH, BBHITOMHATL TipeoOpa3oBaHUs
rpadukoB (GyHKUWN, WCMO/Mb30BaTh TpaduKU JJid U3yueHHsi TpPOLeCCOB U
3aBUCUMOCTEM, TIpY peIeHWd 3afiaud M3 JPYTMX yuyeOHBIX TMPeJMETOB W 3a/lau W3
peasibHOM J>KW3HU; BbIpa)KaTh (HOpPMy/JTaMU 3aBUCUMOCTH MEXAy BeJIUYHHaMUY;
WCII0/Tb30BaTh CBOMCTBA U rpaduku (DyHKLIMM /J1s1 pellieHus] ypaBHeHU, HepaBeHCTB U
3aflau C T[apaMeTpaMu; H300pakaTb Ha KOODAMHATHON TIJIOCKOCTH MHO’KeCTBa

pellieHul ypaBHEHU, HePaBeHCTB U UX CUCTeM

YMeHue pelllaTh TeKCTOBbIE 3a/jJauM pa3HbIX TUMOB (B TOM UKC/e Ha TMPOLIeHTHI, J0U
¥ yacTH, Ha JBWKeHHWe, paboTy, CTOMMOCTb TOBApOB W YC/IYT, Ha/OTH, 3aflaud U3
06/1acTH yrpaB/ieHus1 TMUHBIMU U CeMeWHBbIMU (PUHAHCAMMU); COCTaB/ISITh BbIPaXKeHUs,

YPaBHEHHS, HEPABEHCTBA W HUX CHUCTEMBI 110 YCJIOBHUIO 3a[d4d, HCCI€A0BATb




MoJlyueHHOe pellleHWe U OLIeHWBaTh TPaBAOINOJ00HOCTL pe3y/bTaToOB; yMeHHe
MO/Ie/TUPOBaTh peasibHble CUTyalluM Ha sI3bIKe MaTeMaTUKH; COCTaBJISATh BbIPA’KeHUS,
ypaBHeHHsl, HepaBeHCTBAa M MX CHUCTeMbl [0 YCJOBHUIO 3aZlaud, WCCIe/]0BaTh
MOCTPOEHHbIE MOZEeMA C WCIOb30BaHWEM amrapara aareOpbl, WHTePIPeTUPOBATh

HOJIy‘-IEHHI:Iﬁ pe3yJjibTaT

YMeHure OorepupoBaTh MOHATUSMU: CpejjHee apudMeThuueckoe, Me/iiaHa, HauOo bliiee
Y HavMeHblllee 3HaueHHs, pa3Max, [JUCIepCUs, CTaHZAPTHOe OTKIOHEeHHEe UYMCJIOBOTO
Habopa; yMeHHWe W3BJIeKaTb, WUHTEPIIPETUPOBaTh WH(OPMALUIO, TIPe/ICTaB/IeHHYIO B
TabnuMijax, Ha AMarpaMmax, rpadukax, OTpa’karollyt0 CBOWCTBA peaslbHBIX MPOLIeCCOB
U SIBJIEHWI; TIPeACTaBIATh HWH(OPMALMIO C TIOMOIIbIO TabiaWl] W AMarpammi;
HCC/IeloBaTh CTaTUCTUUeCKUe JaHHble, B TOM UHC/Ie C TMpUMeHeHueM rpaduyecKux
METOJOB M 3JIEKTPOHHBIX CpeJCTB; TIpaduuyeckd HCCe0BaTb COBMECTHBIE

HabJ/TF0ZIeHHsI C TIOMOIIIBIO MarpaMM pacCerBaHus U JTMHEMHOU perpeccuu

YMeHue OIepupoBaTh TOHSATHSIMU: CAyYalHBIM OMBIT M CyYaliHOe COObITHE,
BEPOSITHOCTh ~ C/IyUAaHOTO  COOBITHS; YMEHHe  BBIUMC/ISTb  BEPOATHOCTb  C
WCTIOb30BaHHEM TpaUueckuX MeTO/IOB; TIPUMEHSTh (OpPMYJ/bl CIOXKEHUs |
YMHOXXeHUsT BeposITHOCTel, (opMy/ny IIOJIHOM BeposiTHOCTH, dopmyny bepHymu,
KoMOUHaTOpHbIe (DakThl U (OPMYJIbI; OLEHHUBATb BEPOSITHOCTH peasibHbIX COOBITHI;
yMeHWe OmepyvpoBaTh TOHATUSMU:  CAydyaiiHas  Be/JIMUMHA, pacrpefesieHue
BEpOSITHOCTeM, MaTeMaTUueCKoe OXKHaHue, JUCTIePCHsl U CTaH[ApTHOe OTK/IOHEeHHe
Cy4aiiHOM Be/JIMuMHbI, (DYHKLUUWA pacripefie/ieHusi U TUIOTHOCTH paBHOMEPHOTO,
MoKa3aTeJbHOrO0 ¥ HOPMAajbHOTO pacripefie/ieHrii; yMeHHe MCII0/Ib30BaTh CBOWMCTBA
M3y4YeHHBbIX pacripefie/ieHHi fijis pellleHrsl 3a/jay; 3HaKOMCTBO C TIOHSATUSIMM: 3aKOH
OOoJBIINX YKCes1, METOZbI BHIDOPOUHBIX WCC/Ie[J0BaHUM; yMeHHe TTPUBOJUTL TIPUMephI
MIPOSIB/IEHUs] 3aKOHA OO/BIIMX UHCe/ B TIPUPOAHBIX U OOIECTBEHHBIX SIBJIEHUSX;
yMeHUe OIepupoBaTh TMOHSTUSMU: COUeTaHWe, epecTaHOBKA, UYMC/I0 COYeTaHWH,
YKCJI0 TIepeCcTaHOBOK; OMHOM HBIOTOHA; yMeHMe TIPUMEHSITh KOMOMHATOPHBIE (PaKThI
U pacCy)XIeHUs [/isi PellleHHsl 3ajJjau; OLIEHWBATh BEPOSITHOCTH peabHbIX COOBITHH;

COCTaBJIATH BEPOATHOCTHYIO MO €/Ib U UHTEPIIDETUPOBATDH HOHYHEHHBIﬁ pe3y/bTaT

YMeHue ornepupoBaTh MOHSITUSIMU: TOUKAa, IIpsiMasi, IUJIOCKOCTb, ITPOCTPAHCTBO,
OTpe30K, JIyu, BeJIMUMHA YyTJ/a, TUIOCKWW Yo, ABYTPaHHbIN yIoJ, TPEXrpaHHbIN yrod,
CKpellMBaKIyecsl IpsiMble, IapajjlelbHOCTh W IepHeHJUKY/ISIPHOCTb MPSMBbIX U
MIJIOCKOCTEeM, Yroa MeXJy IMpSIMbIMU, YrOJ MeXAy MpsMOW M IJIOCKOCTBIO, YIoJj
MeXy IUIOCKOCTSIMM, pacCTOsiHHWe OT TOYKM [0 IVIOCKOCTH, pacCTOsSIHAE MeXAy
MpSIMBbIMH, PAacCTOSIHUE MeX/y IUIOCKOCTSIMM; YMeHHe HWCII0/Ib30BaTh IPU DeLeHUur
3a/jau M3y4yeHHble (PaKTbl W TEOpeMbl IJIAHUMETPUM; yMEHHe OLeHUBaTh pa3Mephbl
00BEKTOB OKPY)KAIOI[ETO MHpa; CTPOMTh MaTeMaTHuecKue MOJIeId C TTOMOIIbIO
reoMeTpUUeCKUX TOHSATHUN W BeJWYMH, pelllaTb CBs3aHHble C HUMM IpaKTHYecKue

3a71auut
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YMeHre  OMepupoBaTh  TOHSATUSMU:  TUIOL[ab  GUrypel, 00BEM  uUrypsi,

MHOTOTPDaHHUWK, TIPaBUBHBI MHOTOTDAaHHHWK, CeueHHWe MHOTrorpaHHHWKa, Kyo0,




napasijiesienunes, NpyM3Ma, nupaMuza, ¢Gurypa v noBepxXHOCTh BpallleHusl, LIUJIUH/P,
KOHYC, 11ap, cdepa, momans chepsbl, MIOMIAAb TOBEPXHOCTH NUPaMHU/[bl, TPU3MBI,
KOHyCa, IWIMHAPA, 00BéM Kyba, TPSAMOYTOJBHOTO Tapasiesienure/a, MUPaMUJb,
MpU3MBI, LWIMHJAPA, KOHyCa, Ilapa, pas3sBépTKa ITOBEPXHOCTH, CeUeHHs KOHyca M
LWIWH/pPA, Tapajie/bHble OCM WIM OCHOBaHHUIO, CeueHue I1apa, I1JIOCKOCTb,
Kacarowascs cgepsl, QUIMHAPA, KOHYCa; yMeHWe CTPOUTHb CeueHrWe MHOTOrpaHHMKa,
n300pa)kaTh MHOT'OTPaHHUKH, (PUTyphl ¥ TIOBEPXHOCTH BpallleHUs], UX CeUeHHs, B TOM
yuc/ie C TIOMOLIbI0 3/EeKTPOHHBIX CPE/ACTB; yMeHWe TIIPUMEHSTb CBOMCTBa
reoMeTpuueckux ¢GuUryp, caMocTosiTeslbHO (hOpMy/IUpOBaTh OMpejiesieHNs] U3yuaeMbIX
¢buryp, BbIABUTaTb TUIOTe3bl O CBOWCTBAX M TMpH3HAKaX reoMeTpuueckux ¢Guryp,
000CHOBBIBaTh WM OTPOBEPraTh MX; YMeHUe TIPOBOJUTh KiacCU(UKaluoo GUryp o

Pa3/IMUYHbIM IIPHU3HAKAM, BBITIO/THATH HEO6XO,E[I/IMLIE JOIIO/IHUTE/IbHbIe TTIOCTPOEHHA
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YMeHue oneprpoBaTh TMOHATHSIMU: [BW)KEHHWE B TPOCTPAHCTBE, TMapasie/bHbIN
MepeHoC, CUMMeTPHsI Ha TJIOCKOCTU U B TPOCTPAHCTBE, MOBOPOT, Tpeobpa3oBaHue
no/1o6usi, oZ00HbIe (DUTYPBI; yMeHHe Paclio3HABaTh paBHbIE U MOAOOHbIE GUTYDHI, B
TOM YMC/Ie B TIPUPOJE, WCKYCCTBe, apXWTeKType; HCII0/b30BaTh reoMeTphYyecKue
OTHOILIEHHSI TIPU pellleHnH 3a/ja4y; HaXOJWUTb TeOMeTpUUYecKre BeJIMUUHbI ([J/1MHa, YroJ,
TUI0La/Ib, 00BEM) MPH PeLlIeHUH 3aJjau U3 JPYruX yueOHbIX TIPeIMETOB U U3 pPeabHON
JKU3HU; YMEHHe BBbIUMC/IATH TeOMeTpUYecKue Be/JWYMHbl (JJIMHa, Yroj, IUIOLIajpb,
00BEM, TIOIIab TTIOBEPXHOCTH), UCIIO/Ib3ysT M3yueHHble (HOPMYJIbl U METOAbI, B TOM
yucse: TUIOLab MOBEPXHOCTU TUPaMUAbI, TPU3MbI, KOHYCa, LIMIWHAPA, TJIOLIAb
chepr;; 00bEéM Kyba, TIPSAMOYTOJIBHOTO Mapasulesieniuiiesia, MAPaMU/IbI, TIPU3MBI,

LWIMHAPA, KOHYCA, I11apa; yMeHHe HaXOJUTh OTHOLIeHHe 00BEMOB TI0100HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSIMM: MPSIMOYTOJibHAsi CUCTeMa KOOpPJWHAT, BEKTOp,
KOOpJMHAThl TOUKW, KOOPAUHATHI BEKTOpa, CyMMa BEKTOPOB, MpOU3Be/ieHre BeKTopa
Ha YMCJI0, pasjiokeHHWe BeKTopa Mo 0a3ucy, CKajasipHOe TIpOU3Be/leHHe, BEKTOPHOe
Mpouv3Be/ieHre, Yrol MeXXAy BeKTOpaMH; YMeHHe WCIO/Ib30BaTh BEKTOPHBIA U
KOODJMHATHBIM METO/ /IS pellieHrs] TeOMeTPUUeCKHX 3a/1au U 3a/1au APYTUX YIeOHbIX

rnpeamMeToB
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YMeHue BblOMpaTh TOAXOASAIMKA METOZ [Jis pelleHusl 33flaud; TIOHHMMaHHe
3HAUMMOCTH MaTeMaTWK{d B W3yUYeHWU TPUPOAHBIX M OOIL[eCTBEHHBIX MPOLIECCOB U
SIBJICHWM; YMeHVe pacIlO3HaBaTh IIPOSIB/IEHHEe 3aKOHOB MaTeMaTHMKU B HCKYCCTBe,
yMeHHe NPHBOAUTL MpPUMepbl MaTeMaTUUYeCKUX OTKPBITHM POCCHUMCKOM M MHUPOBOM

MaTeMaTHUueCKOM HayKH




INEPEYEHD 3J/IEMEHTOB COJAEP)XAHUS, IIPOBEPAEMbBIX HA EI'3 ITIO MATEMATHUKE

Kop IIpoBepsieMblii 3/71eMEHT CO/lep)KaHUA
1 Uucna v BBIYUCIEeHUS
1.1 HaTtypanbHbie U 1jesibie uncia. [Ipr3Haku JeMMOCTH LeJIbIX Yrcest
12 ParpoHanbHble  yncia. OObIKHOBEHHbIE U JleCSITUUHBbIe ApOOH, TIPOLEHTHI, OecKoHeUHbIe
riepyuoiuuecKye poou
13 ApudmeTnueckuii KOpeHb HaTypa/ibHOU cTerneHU. [lelicTBUSI C apu(pMeTHUeCKUMU KOPHSIMU
HaTypa/IbHOM CTeIeH!
1.4 CreneHb ¢ LiesibIM NoKasartesneM. CTereHb € palMOHa/IbHBIM MT0Ka3aresieM. CBOUCTBA CTeNeHu
15 CuHyC, KOCMHYC W TaHIe€HC YMCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuuHble U HaTypasibHble JorapuMbl
[HeilicTBuTe/nbHbIe uMcia. ApudMeTnueckue omepalud C JeMCTBUTETbHBIMUA — YKUC/IaMHU.
1.7 [TpubmKEéHHBIE BBIYKMC/IEHUs, TpaBWIa OKDPYIJIEHWs, TPUKWAKA UM OIeHKAa pe3yJsbTaTa
BBIUKC/IEHUN
1.8 ITpeobpa3oBaHue BhIpayKeHUM
1.9 KowmriekcHele uncia
2 YpaBHeHUs1 U HEPAaBEHCTBA
2.1 Llesibie v ApoOHO-paLIMOHA/IbHBIE YPaBHEHUST
2.2 NppauyoHanbHble ypaBHeHNs
2.3 TpuroHomeTpruyeckre ypaBHeHUs
2.4 [TokasarenbHbie U lorapupMUUecKre ypaBHeHUs
2.5 Lenble u Apo6HO-paljiOHa/IbHBIE HepaBeHCTBA
2.6 NppauroHanbHble HepaBeHCTBa
2.7 [Toka3arenbHble U IorapuPpMUUeCcKre HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTU YpaBHEHHI 1 HEPaBeHCTB
2.10 YpaBHeHUs1, HEpaBeHCTBA U CUCTEMBI C [1apameTpaMu
2.11 Martpulia cuCTeMbl JIMHEHWHBIX YypaBHeHUI. OrnpeaennuTesib MaTPULIbI
3 DyHKLMU U TPpayKu
31 ®dynkuys, crnocobwsl 3asanus GyHKuuU. 'padwk ¢yHKUuM. B3aumHO oOpaTHble (QyHKIMH.
' YéTHble 1 HeuéTHbIe QyHKLMK. [Teproanyeckue GyHKLUN
Ob6nacte oripefjesieHUsi U MHOXeCTBO 3HaueHWM QyHKuuu. Hymu dyHxkuum. ITpomexxyTku
3.2 3HAKOMOCTOSIHCTBA. [IpPOMEXXYTKM MOHOTOHHOCTH (PYHKLMM. MaKCUMyMbl U MHUHUMYMBI
dbyukuyy. Hanbornbliiiee 1 HaMeHbIIIee 3HaUeHHe (PYHKI[UM Ha TIPOMEXKYTKe
33 CreneHHasi GyHKLMS C HAaTypasbHBIM U Lie/IbIM 1oKa3aTesieM. Eé cBolicTBa u rpaduk. CBoiicTBa
' Y rpaduK KOpHs N-0il cTerieH:
3.4 TpuroHomeTpryeckue ¢GyHKLIUH, UX CBOMCTBA U rpa(uKu




3.5

[TokasaTenbHas U iorapudmMudeckast GyHKLMH, UX CBONCTBA U TPaUKU

Touku paspbiBa. AcuMOTOTHl rpadukoB ¢(yHKIMM. CBolicTBa (yHKLMA, HeNpepbIBHBIX Ha

3.6
oTpe3kKe
3.7 IToceoBaTeIbHOCTH, CLIOCOOBI 3a/IaHUS TTOC/IeZIOBATe/TbHOCTEH
3.8 ApudmeTrueckasi U reoMeTprUuecKas mporpeccuyd. @opMysa C/I0XKHBIX MPOLIEHTOB
4 Hauana maTemaT4eCckoro aHaausa
4.1 IMpousBogHasi hyHKiMK. [Ipor3BoiHbIE 3/IeMeHTapHbIX (PYHKIUH
49 [IpumeHeHHe MPOU3BOJHOM K WCC/IE[OBaHMI0 (PYHKLMM Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxaeHre HarnboJ/IbIIIero ¥ HAUMEHBIIIEro 3HaueHust (YHKIMY Ha OTpe3Ke
4.3 [TepBoo6Opa3Hasi. MHrerpan
5 MHoecTBa ¥ JI0TMKa
5.1 MHoXXeCTBO, ornepaijuu HaJi MHO)KeCcTBaMU. [Juarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BeposATHOCTL U CTaTUCTHKA
6.1 OnucarenbHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 @urypel Ha IJIOCKOCTH
7.2 [IpsimMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tesia ¥ TIOBepXHOCTU BpalLjeHUs
7.5 KoopauHate! 1 BeKTOPBI




YUYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA

MaremaTuka. ['eometpus; 10 kacc. yriybnenHoe obyuenne Mep3sinsik A.T'., HomupoBckuii [1.A.,
[MTonskoB B.M.; oz pegakuueii I[Togonsckoro B.E. O611iecTBO ¢ orpaHUUeHHONW OTBETCTBEHHOCTBIO
N3natenbckuii neHTp « BEHTAHA-T'PA®»; AKijnoHepHoe 0011ecTBO «31aTe/IbCTBO
«IIpocserenvie»

Matematuka. ['eometpus; 11 kmacc. yriyboseHHoe obyuenre Mep3nsk A.T'., Homuposckuii 1.A.,
[MTonskoB B.M.; oz pegakimeii [Togonsckoro B.E. O611iecTBo ¢ orpaHUueHHONM OTBETCTBEHHOCThIO
N3natenbckuii neHTp « BEHTAHA-T'PA®»; AKijnoHepHoe 0011jecTBO «31aTe/IbCTBO
«IIpocserenve»

METOJUYECKHUE MATEPUAJIBI IVl YUUTEJIA

Matematuka. ['eometpus; 10 kacc. yriyosenHoe obyuenre Mep3nsk A.T'., Homuposckuii 1.A.,
[MTonskoB B.M.; oz penakuueii I[Togonbckoro B.E. O611iecTBO ¢ orpaHUUeHHONW OTBETCTBEHHOCTBIO
N3natenbckuii eHTp « BEHTAHA-T'PA®»; AKijnoHepHoe 0011ecTBO «31aTe/IbCTBO
«IIpocserenvie»

MareMaTHKa: aarebpa ¥ Hauajla MaTeMaTHUYeCKOro aHanu3a, reomerpus. ['eomerpust: 10 Knacc:
yriy6/ieHHbIN YpOBeHb: CaMOCTOsITe/IbHbIe ¥ KOHTPOJIbHBIe pPaboThl: yueOHOe rocobue / A.T.
Mep3nsik, B.B. [Tononckuid, E.M. PabunoBuu, M.C. fIkup. - 8-e uza. Crep. — Mockga:
[Ipocsemenue, 2026

Matematuka. ['eometpus; 11 knacc. yriybseHHoe obyueHue Mep3nsk A.T'., Homuposckuii 1.A.,
[MonsikoB B.M.; nop pepakiueit [Togonsckoro B.E. O6111ecTBO ¢ OrpaHUUeHHON OTBETCTBEHHOCThIO
N3patenbckuii eHTp « BEHTAHA-T'PA®»; AkijnoHnepHoe o011iectBo «M37aTenbCTBO
«[IpocserjeHue»

MareMaTHKa: ajqrebpa ¥ Hauajla MaTeMaTUUYeCKOT0 aHam3a, reometpus. ['eomerpust: 11 knacc:
yr1yOneHHbIN ypOBeHb: CaMOCTOsSITeIbHbIe M KOHTPOJIbHBIE paboThl: yueOHOe rocobue / A.T.
Mep3nsik, B.B. [Tonorckuii, E.M. Pabunosuy, M.C. SIkup. - 8-e usg. Ctep. — Mocksa:
[Ipocseiuenue, 2026

IO P®POBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETA UHTEPHET

https://mouypoku.pd/

https://lesson.edu.ru/catalog

https://www.yaklass.ru/

https://uchi.ru/


https://моиуроки.рф/
https://lesson.edu.ru/catalog
https://www.yaklass.ru/
https://uchi.ru/

