«PaccmoTpeHo» «CornacoBaHo» «YTBEPKICHO»

PykoBoautens IIMO 3amecturens qupektopa  Jupextop MBOY KCHI Ne 3
o YP

[apudyniuna A.P. ['opnees JLA. J.X.I'anueBa

poToko Ne6 oT «29» aBrycra 2025 r. npuxas Ne 349/25

oT «29» aBrycra 2025 1. oT «29» aBrycrta 2025 1.

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEJEHWA O CEPTU®WKATE 3N

Ceprudmnkat: 00D668A5233D80E25FCEBATBTETB3C1B651
Bnapeneyu: MaHwesa Junapa XakMMoBHa
Hencreutened ¢ 17.03.2025 no 10.06.2026

Pabouas nporpamma
(ID 9024734)
y4eOHOTro mpeaMeTa
«I"eomeTpust» (YriyOeHHBIN YPOBEHB)
g 10-11 kmaccoB
MYHUILIMTATBHOTO O0JIKETHOTO 00I1e00pa30BaTEILHOIO YUPEKIACHUS
«Kykmopckas cpennss mkoma Ne 3
Kykmopckoro MmyHunumnansHoro paiiona Pecriyosimku Tarapcran
Ha 2025-2026 yueOHbIl TOJ

Pazpaboranu:
BacunoBa Munsiyma PudkaroBna, yuntens MaTeMaTUKH
BBICIIEH KBaTU(UKAIIMOHHON KaTEerOpHH,
l'anumoBa Po3a BukTtopoBHa, yunuTesb MATEMAaTUKU U
uH(OPMATUKHU BbICIIEH KBATM(DUKATMOHHOW KaTerOpHH,
I'anmeBa DnpMupa PaBunbeBHa, yUUTENb MATEMATUKHU BBICIIEN
KBIM(PUKALUOHHOMN KaTEeropuu,
Camaros Uncad WnbinaroBuy, yunTeiab MaTeMaTUKU U
nH(OPMATHKHU TIEPBOM KBATM(DUKAITMOHHOM KATETOPHH,
lapudynnuna Anena PadgucoBHa, yuntenr MmaTeMaTHKA
nepBOM KBaTU(UKAITMOHHON KaTeTOPUH,
I"adapoB Aptyp BacumoBud, yuutenb MaTeMaTUKU

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. r.lBﬂEKTPOHHbIﬁ
CtpaHunua 1 13 25. CTtpaHnua cosgana: 13.11.2025 14:04 =¥ TATAPCTAH




INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBiIsSeTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh U3yUCHHS JUCLIUIUINH €CTECTBEHHO-HAYYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukia. Ilockosnbky joruyeckoe MbILLUICHHE,
dbopMupyeMoe TpU H3YYECHUH OOYYAIONUMUCS TMOHITHUHBIX OCHOB TEOMETPUHU, IMIPH
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUHU LIEMOYKU JIOTMYECKUX YTBEPXKIECHUM NpU peIIeHUH
TCOMCTPHUYCCKUX 3aaa4d4, YMCHHC BbBIABHUIaTb W OMNPOBCPraTtb TIHUIIOTC3blI HEIMOCPCACTBCHHO
UCMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHus mporpaMMmel yuyeOHOro kypca «l'eomerpusi» Ha yriyOJ€éHHOM ypOBHE —
Pa3BUTHC HWHAWBUAYAJIbHBIX criocodHoCTEN o6yqalonmxcs1 npu MH3YUYCHUHU TICOMCTPHHU, KaK
cocTaBJIAIOLIEH mpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JefcTBUH, creln(UYHBIX I'€OMETPUHM, U HEOOXOAMMBIX Ul YCHELIHOro MpOo(hecCHOHAIBHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMATHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

pacuIpeHue NpeCTaBIeHus 0 TeOMETPUM KaK YaCTH MUPOBOU KYJIbTYpPbI U (POPMUPOBAHUE
OCO3HAHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIHM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O INPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MAaTCMAaTUYCCKUX MOACIIAX, ITIO3BOJIAIONIUX OMMMCBIBATE U U3Yy4YaTh PA3HbIC ABJICHHA OKPYIKAIOIICTO
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca reOMETpUH;

q)OpMHpOBaHI/Ie YMCHUA BJIAACTb OCHOBHBIMH ITOHATUAMU O IPOCTPAHCTBCHHBIX (1)I/IpraX n
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMys] M yMEHUE HX MPUMEHATh, YMEHUS
AO0Ka3bIBaTbh TCOPEMbI U HAXOJUTh HCCTAHAAPTHLIC CII0COOBI PCIICHUA 3aaa4,

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJAENSIX U B PEATbHOM MHpE
MHOTI'OIpaHHUKH U TECJIa BPpAIICHWA, KOHCTPYHUPOBATH TCOMETPUUCCKHUE MOJICIIN

¢opmHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTUYeCKUX TEeOopHuil, (OopMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCy KIeHUN;

q)OpMHpOBaHI/IG YMCHUA BJIAACTh MCTOAaMH OOKa3aTCJIbCTB W AJITOPUTMOB PCUICHUA,
YMEHUST MX MPUMEHATh, IPOBOJUTH JIOKa3aTelbHbIE pPACCYXKACHUS B XOJE pELICHUS
CTEpEOMETPUYECKHX 33a7ad4 M 33aJad C TPaKTUYECKHM COJiepKaHueM, (OpMHpPOBaHUE
OpeICTaBiIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHMYECKHX
YTBep)KI[CHI/II\/JI " pOJIM aKCMOMATUKHU B IMTPOBCACHNUU ACAYKTHUBHBIX paCCYX(ﬂCHHﬁ;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0Oy4aromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBILIIEHHS], UHTepeCca K U3yUYEeHUIO T€OMEeTpUH;

dbopmupoBanre (HYHKIIMOHAIILHOW TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHS
pacrio3HaBaTh POSBICHUS T€OMETPUUECKUX MOHATHH, 0ObEKTOB 1 3aKOHOMEPHOCTEH B peaIbHbBIX
JKU3HEHHBIX CUTyallUsIX W TPU H3YYEHMHM JIpYTrUX Y4YeOHbIX TMpEAMETOB, MpPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIbHBIX CHTyalluid, HCCIeI0BaHUA
ITOCTPOEHHBIX MOJENEN, HHTEPIIPETALIUH TIOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEP>KaTENIbHBIMU JIMHUAMH yueOHoro kypca «I'eomerpusi» B 10—11 kimaccax
aBisTIoTCS: «lIpsiMBIE M TIIIOCKOCTH B MpOCTpaHCTBe», «MHOrorpaHHuKn», «Tema BparmeHus»,
«BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «J{BHXKEHHS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeGoBaHUE «yMETh ONEPUPOBATH MOHATUIMN,
peNeBaHTHBIMU T€OMETPUU Ha YriryOn€HHOM ypoBHEe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXaTelbHbIM JIMHUSIM YydeOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKHX YMEHUMH
pacripeniesisieTcsi He TOJIbKO 10 CoJiepKaTeIbHbIM JIMHUAM, HO U 110 rojjaMm o0ydenus. Copepikanue
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00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OcBOoeHUs DenepanbHO padoueit
MIPOTPaMMBI, pacIpeIeIEHHBIM 10 TOAaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKHM 00pa3oM, 4TOOI KO
BCEM OCHOBHBIM, NPUHIUITHAIBHBIM BOIIpOcaM oOyyaromuecs o0pamaiich HEOAHOKPATHO. ITO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0BATENbHO U IMOCTYIATENbHO, C COONIOJICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHMS BKIIOUYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MTPEICTABICHHUA 00yUYaIONINXCsl, PACIIAPSIS
U yriyouisas e€, 00pa3ys MpoyHble MHOXKECTBEHHBIE CBS3H.

[Tepexo K M3YYCHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISICT:

co3aarb ycnoBus i nuddepeHnmanyu  00ydeHHs, MOCTPOEHHUS HHIAWBHIYabHBIX
o0pa3oBaTeNbHBIX MporpamMM, oOecrneyuTh yriayOnEHHOE W3yYeHHE TeOMETPUHM  Kak
cocrapsitoleil yueOHoro npeamera «Marematukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yUeHUs] MAaTEeMaTUKHU C Y4ETOM BBIOOpaA
Oynymieit mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOIMMM M TPodecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzydenue yueOHoro kypca «I'eomerpusi» Ha yriay0néHHoM ypoBHE oTBoauTCs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Heneio).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMeTpUH. Touka, mpsiMasi, III0CKOCTh, IPOCTpaHCTBO. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpSMBIX, NApaJUIeIbHOCTh HOpsIMOM U mIockocTH. [lapamiensHOoe W LEHTpaJIbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
H3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJ
MEXIY NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEM: NMapajuleIbHbIE IIIIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHIUKYJSIpHbIE MpsSIMbIE B
IIPOCTPAHCTBE, NPSMBIE IMAPAUICIBHBIE W IEPIEHAUKYJSAPHBIE K IIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasSp W HaKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT NPSAMOM [0 IUIOCKOCTH, NPOeKUus (GUTypbl Ha IJIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEH: IPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOocKocTer. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPaHHBIA yIoJl, INHEWHBIN
yroja JBYIpaHHOro yrija. TpéXrpaHHblii W MHOrorpaHsbie yribl. CBOICTBa IUIOCKUX YIJIOB
MHOrorpattoro yriyia. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas npusma, npsmas
U HakJIOHHas TpuU3Mbl, OOKOBass W TIOJNHAas TOBEPXHOCTh mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelenune] W ero cBoicTBa. KpaTuaiimne NIyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi MUpaMuia, MpaBUbHAs U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
nupamu/a, NpaBuiIbHas TpeyrojbHasi TUpaMuia U IpaBUIIbHbIN TeTpasap, ky0. [IpencraBnenue o
IIPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, JOAEKAd AP U UKOCAIP.

Beruucrienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsIMOI mpu3Msbl. [lnomane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
MpaMUJIbl, TEOPEMA O IUIOMAAN YCEUEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIBHBIX MHOIOTPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CUMMETPHs
MpaBUJIbHBIX IPU3M, CHMMETPUS MPABUILHON MTUPAMUIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4nci1o. [IonsaTHe KoMIuIaHapHbIe BEKTOpHI. I Ipr3HaKk KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHWH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
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MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexXIy Bekropamu. CkansipHOoe
MPOU3BEJIEHNE BEKTOPOB.
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsh IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEeH. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUsl Ha II0ckocTH. Pa3BépTka unnmuHapa u konyca. Cummerpust chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHLHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOTrpaHHUKOB. llpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojo LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK WJIM TEJIO BpAILEHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHue 00BEMOB, IUIOIAAEH MNOBEPXHOCTEH MOAOOHBIX  (UTyp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYJISIPHO OCH), CEYEeHUs KOHyca (mapajjiesibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMsI 11apa, METOJbl IOCTPOCHUS CEYEHMI: METOJ] CJEOB,
METO/i BHyTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B npoctpancTte. Onepaunu Hajl BEKTopaMH. BekTopHOE YyMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOeHHMs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: NapaniienbHbId NEpPEeHOC, LEHTpalbHas CUMMETpPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.
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IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJTHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHckoe BoCIMTaAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATh C COLIMAJIBLHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON WIACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, HEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Hapona, chopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MAaTEMATHUYECKUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTEMaTHUECKHE 3HAHUSL B MHTEPECaxX 37I0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BHIOOp Oyaymielr mpodeccud | pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIHUSHUS COLMUAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aIBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTUYECKIX
3HAHWM JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpYKAIOIIeH cpeibl, IITAaHUPOBAHKE TTOCTYIIKOB U OIEHKU
UX BO3MOYKHBIX TTOCJICJICTBUM JIJISi OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAaKTUKH, TOHMMaHHWE MaTeMaTHYeCKOW HayKH Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISTH TPOCKTHYIO U MUCCIIEIOBATEILCKYIO IeATeIbHOCTh HHIUBUAYATBHO U
B IpyIIIIE.
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METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpPMyIUpOBaTh ONpENENCHUs MOHATHH,
yCTaHABJIMBATh CYLIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MNPeoOpa3OBHIBATh CYXKICHHS: YTBEPIUTEIbHBIC M
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, IpeliaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C HCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYyKTHBHBIX M HMHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BBIOMPATH CITOCOO perieHns y4eOHOH 3a1a4n (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpATh HanOOJIee NOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT IO3HAHU, (OPMYIUPOBAThH
BOTIPOCHI, (DUKCHUPYIOUIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIEHMsS, MPOLECCa, BBIABICHUIO
3aBHCUMOCTEHN MEXIly 0OBEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEIIOI0KEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JJIS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOPMALIMIO W3 MCTOYHUKOB  PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM

NpEeCTaBICHHUS;
CTPYKTYPHPOBATH HH(POPMAIIHIO, IPENICTABIIATE €€ B Pa3INYHBIX (POpPMaXx, HIUTFOCTPUPOBATH
rpadu4ecKku;
OLICHWBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOpPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSMH
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIMUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh MTOJIyYEeHHBIN Pe3yJIbTaT;

B X0JI¢ OOCYXXKJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI, MPOOIEMBI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBJISATh CBOU
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CYXKIEHHS C CYXJIEHUSIMU JIPYTHMX YYaCTHHMKOB AHajiora, OOHapYy>KMBaTh paziIudhe M CXOACTBO
MO3HLINH, B KOPPEKTHOU popme (HopMyTUpOBaTh pa3HOITIACHS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7aud, HKCIIEPUMEHTA, HCCIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YYETOM 3aa4 MPE3EHTALNU U 0COOEHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JeUCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJIbTaTOB, BIAACTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH PEUICHUH 3a/a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIH HEIOCTWIKCHUS PE3yJIbTaTOB JCSATCILHOCTH, HAaxXOIUTh OINMOKY, J/JaBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOW PaOOTHI MpH
pemieHnH y4eOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOH JESTEeIBHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpenenarTb BUABI padoT, IOTOBapHBAaThCs, OOCYXKIAaTh
MIpoIIeCcC U pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0O0Cyx)AeHHS, OOMEH MHEHUM, «MO3TOBBIE
HITYPMBD) ¥ MHBIE), BBIITOJHSITH CBOO YaCTh PAOOTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPHUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBHS.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kaacca o0yyaromuiicss HAYYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHATHSIMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
IPOBEIEHUN MaTEMAaTUYECKUX PACCyKICHU;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
TeOMETPUYECKUX 33]1a4;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEXKIY
HOpSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOMN U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPAaHHHKOB (TpuU3Ma, NUpaMuia,
MPSIMOYTOJIBHBIHN Mapaienenumnes, Kyo0);

e Kiaccu(UIUpPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(UKAIIAH;

e CBOOOIHO ONEPUPOBATH TMOHITHSIMH, CBSI3AaHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

®  BBINOJHATH NapalIeNIbHOE, IEHTPAIILHOE U OPTOrOHAJIHOE MPOEKTUpOBaHUEe (GUTYp Ha
IUIOCKOCTb, BBITIOJIHATH N300paXkeHUs (PUTyp Ha IMIOCKOCTH;
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® CTPOWTH CEUCHUS MHOTOTPAaHHUKOB PA3IMYHBIMHU METOJAMHU, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

e BBIUMCIIATH IUIOMIAJM IOBEPXHOCTEH MHOTOIPAaHHHKOB (MpH3Ma, NHPaMHIA),
reOMETPUYECKUX TeJI C IPUMEHEHUEM (HopMy;

e CcBOOOJHO OIEPUPOBaTh MOHATHAMM: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e cBOOOJHO OIEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPAWHATAM B
IPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBUSI HAJl BEKTOPaMH;

e pewarh 3aJauyd Ha JIOKa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOXXICHHE
TF€OMETPUYECKUX  BEIMYUH, NPUMEHSS M3BECTHBIE METOAbI MpPHU  PEUICHUU
MaTeMaTHYECKUX 33]a4 MOBBIILIEHHOI'O ¥ BHICOKOTO YPOBHS CJIOXKHOCTH;

® [IPUMEHATH NPOCTEHIINE IPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/]ay;

®  U3BJEKaTh, IPEOOPA30BBIBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

® [IPUMEHSTH [TOJyYCHHBIC 3HaHUS Ha MPAKTHKE: CPABHUBATH M aHAIM3UPOBATH PeaibHbIC
CUTyalluM, MPUMEHATh M3Y4YCHHbIE IIOHATHS B IpOLIECCe IOMCKA pPELICHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJECIMPOBATh PEaTbHBIC CHTyalluu
Ha SI3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TreOMETPUYECKUX TIOHATHIA M TEOPEM, arnapara areOpbl, penaTs MpakKTHYeCKe 3a1a4H,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKUX BEIUYMH;

® UMETbh IPEJCTaBICHUs 00 OCHOBHBIX JTaNax pa3BUTHs T€OMETPUM KaK COCTABHOM 4acTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca o0yyarouiuiicss Hay4uTCs:

e cBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C LMJIMHAPUYECKOH, KOHUUECKOH U
chepruecKoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

® ONEpPHPOBATh NMOHATHAMH, CBSI3aHHBIMH C TEJAaMH BpAICHHs: HWIHHIPOM, KOHYCOM,
cdepoii u mapom;

e pacro3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cepa U 1map) U 0ObACHIATH CIIOCOOBI
MOJIyYEeHHUs TeJl BPALICHHUS;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACHOJIOXKEHHUE CPephl U MIIOCKOCTH;

® BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpAaLIeHUs, OOBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIEHHS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (opMyIT;

e CcBOOOJHO ONEpUPOBATh MOHATUAMH, CBI3aHHBIMH C KOMOMHALMSAMH TEJ BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

® BBIUUCIISATH COOTHOIIEHHS MEXJy IJIOMIAIMH MTOBEPXHOCTEH U 00bEMaMH MOJAOOHBIX
TeJI;

e u300pakaTh H3y4yaemble (QUIYpbl, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PHCYHKOB ITPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tell
BPAIICHHUS;

®  U3BIEKaTh, HHTEPIPETUPOBATH U TPEOOPA30BHIBATH MH(POPMAITHIO O IIPOCTPAHCTBEHHBIX
reoMeTpHUECcKuX (PUTrypax, MpeCTaBICHHYIO Ha YepTekaX U PUCYHKAX;

e cBOOOJHO ONMEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTRBE;

®  BHINIOJHATH OINEPAIlUU HaJl BEKTOPaAMHU;

® 3a7aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKApPTOBON CHCTEME KOOPAMHAT;
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e pemarh TEOMETPUYECKHE 3aJa4d Ha BBIYHUCICHUE YIJIOB MEXIy HpSIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A P PEIICHUH;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C JBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

® BBHINOJHATH HM300paXKEHHUS MHOTOTPAHHUKOB W TeN BpALICHUS NpU HapaIeTbHOM
NepeHoce, EHTPAIbHON CUMMETPUH, 3epKajJIbHOW CHMMETPUH, MPH OBOPOTE BOKPYT
npsSMOii, mpeoOpa3oBaHus MOA00HS;

® CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB U TEJ BPAIIECHUS: CEUEHUs HUIMH P (IIapajuIeIbHO
U MepIEeHANKYJISPHO OCH), CEYeHHsI KOHYyca (MapauiesibHble OCHOBAHUIO U MPOXOAIINeE
yepes3 BEPILNHY ), CEYEHHUs 11apa;

® CIIOJIb30BaTh METOJbI IIOCTPOEHMSI CEUEHMI: METOJ CJIEAO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIeH MI0CKOCTH;

®  JI0OKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS;

® T[pPUMEHSATh TreoMeTpuueckue (aKkThl A PpEHIeHUs CTepeOMEeTPUUYECKUX 3ajad,
MPEOJIararoIuX HECKOJIBKO LIAroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMe;

e pemarh 3aJayd Ha JI0Ka3aTE€IbCTBO MATEMaTHYECKMX OTHOLICHUM M HaXOXKICHHE
F€OMETPUUYECKUX BEJINYMH;

® [PUMEHSTH MIPOrPaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI TIPH
PELIEHUH CTEPEOMETPUUECKHX 33]1aY;

® [IpUMEHATh IIOJyYEHHBbIE 3HAHMSI Ha IPAKTUKE: CpaBHUBATh, AaHAJIU3UPOBATh MU
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHSATh U3yYCHHBIC MOHSATHUS, TECOPEMBI, CBONCTBA
B Ipolecce TIOMCKAa PEHICHHS MaTeMaTH4YeCKh C(HOPMYIHMPOBAHHON MPOOIIEMBI,
MOJICJIMPOBATh pealbHbIC CUTYaIllUd HA S3BIKE T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHbBIE
MOJIEJM C UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHATUHM U TEOpEM, almapara anreopsl,
pelaTh IPaKTHYeCKHUEe 33]a4l, CBSI3aHHbBIE C HAXOXKICHHEM IeOMETPHUYECKIX BEJIHYNH;

® UMETh IPEJCTaBICHUs 00 OCHOBHBIX Tanax pa3BUTHUS TEOMETPUU KaK COCTAaBHOM YacTu
(byH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrpoaeneie  IlpaxTaieckue o0pa3oBaTtejibHbIE
padoThI padoTbI pecypes
1 BBeznenue B ctepeoMeTputo 18 1
2 B3anMHOe pacnionokeHue npsMbIx B 3 1
MPOCTPAHCTBE
3 [TapannenbHOCTH NPSIMBIX U TIOCKOCTEN B 10
MPOCTPAHCTBE
4 HepneHnmnympHOCTL MPSAMBIX U 20
IUIOCKOCTEMN B MPOCTPAHCTBE
5 VYTriasl v paccTosIHUA 17 1
6 MHOrorpaHHuKu 12 1
7 BekTtops! B mpocTpaHcTBE 12
3 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0
[okymeHT cosaaH B anekTpoHHon copme. Ne 84 ot 13.11.2025. Vicnonnutens: NaHnesa [.X. B 3NEKTPOHHbIH
Crpanuua 11 n3 25. CtpaHuua cospana: 13.11.2025 14:04 =¥ TATAPCTAH



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne i/
MpPOrpaMmMbl Bcero K06H TPOALHBIE HpﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0000IIEHNE U 15 1
CHCTEMaTH3aInsI 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 13 1
KPYTJIBIX TEI
6 JBrxkeHus 4 1
7 [ToBTOpeHUE, 0600IICHNE 1 14 )
CHCTEeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
[okymeHT cosaaH B anekTpoHHon copme. Ne 84 ot 13.11.2025. Vicnonnutens: NaHnesa [.X. r';_nEf{TPaHHb]ﬁ
Ctpanuua 12 n3 25. CtpaHuua cospana: 13.11.2025 14:04 =¥ TATAPCTAH



IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon x
AT IIpoBepsiembie NpelMeTHbIE Pe3yIbTaTbl 0CBOeHUs 0CHOBHOI
T 00pa3oBaTeIbHON NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHSMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJIEICTBUS U3 HUX IMPHU PEIICHUU
r€OMETPUYECKUX 3a]1a4
73 OnepupoBaThb TOHATHAMH:  [apAJUIENBHOCT M IEPIEHMKYIIPHOCTD
MPSIMBIX U TJIOCKOCTEH
74 KrnaccudunupoBaTs B3aWMHOE PACIIOJIOKCHHE MPSIMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh NOHATUSMU: JBYTPaHHBINA yroJl, TpaHU JABYTPaHHOIO yrija,
7.5 peOpo ABYIpaHHOIO yria, JUHEWHBINH yroJl JBYTPaHHOIO yIja, rpaaycHast
Mepa JBYTPaHHOIO yria
OnepupoBaTb NOHATHUSMU: MHOTOIPAHHUK, BBINYKJIBIA U HEBBITYKJIbIH

76 MHOTOTPaHHHK, JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBII MHOTOIPaHHUK

77 PacriosHaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHKOB (TMHpamMuaa, MpH3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS

73 K1accuuKkanuu  (BBIMYKIBIE M HEBBIIYKIbIE  MHOTOTPAaHHHUKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSMBbIE H  HAKJIOHHBIE TPU3MBL,
napaJiesIenune 1)

79 OnepupoBaTb MOHATHSMMU: ceKyuias IJIOCKOCTB, CeueHue
MHOTOTPaHHHKOB

710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B

CTpOI/ITI) CCUCHUA MHOFOFpaHHI/IKOB METOAOM CJICOOB, BBIIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:

BUJI CBEPXY, COOKY, CHU3Y

PCHIaTB 3aa4Y1 HAa HAXO0XICHUC FCOMeTpI/IquKI/IX BCJIMYHH I10 06pa3HaM

WIM alTOpUTMaM, TMPUMEHsSI HM3BECTHBIC aHAJIUTUYECKHE METOJbI TpH
7 . 1 2 peHIeHI/II/I CTaHI[apTHBIX MaATEMATHUYCCKUX 3a1a4 Ha BBIYHCIICHUC

paccTOSTHUN MEXAY NBYMS TOUKaMH, OT TOYKH JI0 MPSIMOH, OT TOYKHJIO

IIJIOCKOCTH, Memny CKpGHII/IBaI-OHII/IMI/ICﬂ HpﬂMBIMI/I

Pemate 3amaun Ha HAXOXKJACHUE TEOMETPUYECKUX BEIIMYUH MO oOpasiaM
WM QIrOpUTMaM, IPUMEHSSE W3BECTHBIC AHAJUTUUYECKUE METOABI IIPU

7.13 pPELICHNH CTaHJAPTHBIX MATEMATHYECKHX 337a4 Ha BBIYHCICHUE YIJIOB
MEXKy CKPELIMBAIOLIMMUCS MNPSIMBIMU, MEXAY NPSAMONM U IJIOCKOCTHIO,
MEXK]y TJIOCKOCTSIMU, JIBYTPaHHBIX YTJI0B

Beruucisate 00bEMBI M IUIONIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB

7.14
(HpI/ISMa, HI/IpaMI/I,[[a) C IPUMEHEHUEM (I)OpMyJ'I, BBIYHCIIATH COOTHOLICHUA
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B I/IEKTPOHHbBINA
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MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BnEMamu MOT00HBIX
MHOTOTPaHHHKOB

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI

7.15

W3Briekatb, mpeoOpa3oBbIBATh M HHTEPIPETUPOBATH WH(GOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTH TeoMeTpudecKkrue (akThl ISl PEHICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, NPEIONAralluX HECKOIbKO IIaroB pEIICHMS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B IBHOH (opme

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 3314

7.18

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HU, PaCllO3HABaTh IPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE

7.19

[TpuMeHsTh MOTy4YSHHBIC 3HAHUS HA MIPAKTHKE: aHATU3UPOBATh PealibHbIE
CUTYyaIluu U IPUMEHSTh U3yUCHHBIC TIOHSITHS B ITPOIIECCE TOMCKA PEIICHUS
MaTeMaTH4ecku  CcHOpMyIHpPOBAaHHOW  MpOOJIEeMBbI,  MOJIEIHUPOBATH

7.20 pealbHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIIENIOBATh MOCTPOCHHBIC
MO/JIEJIH C UCTIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpEM, arlnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHHUEM
reOMETPUYECKUX BETMYNH

11 KJIACC
Kon >
ORI IIposepsiembie NpeIMeTHbIE Pe3yJIbTATLI 0CBOCHHS OCHOBHO
pesynhIaTa 00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: HWINHIPUUYECKAs MOBEPXHOCTh, 00pa3yromiye
6.1 IWIMHAPUYECKON TMOBEPXHOCTH, LMIMHJIpP, KOHUYECKas IOBEPXHOCTb,
oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH
6.2 Pacrnio3HaBath Tena BpaeHus (LHJIMHAP, KOHYC, cepa u 1map)
6.3 OOBSICHATH CITOCOOBI MTOJTyYEHUS TeJl BpallleHus
6.4 KrnaccudumupoBars B3auMHOE pacloiioKeHHe CPephl U TIOCKOCTH

OnepupoBaTh MOHATUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CErMEHTa, IIapOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
IaPOBOTO CJIOS, APOBON CEKTOP

Beruucnsate 00bEMBI W TUIOMIAAM  TOBEPXHOCTEH TEN  BpAIlCHWUS,

6.6 TEOMETPHUECKUX TEIl C MPUMEHEHHEM (popMyT
OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIMCAaHHBIM B chepy u
6.7 OMMCAaHHBIN 0KO0JIO cepsl, chepa, BUcaHHAS B MHOTOTPAaHHUK WU TEJIO
BpAaILCHUS
6.8 BBI4ucisiTh COOTHOIIEHUST MEXKTY TUTOIIAASIMHU MMOBEPXHOCTEHM 11 00bEMaMu
MOJJOOHBIX TEIl
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B I/IEKTPOHHbBINA
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N300paxkaTh n3ydaeMble (QUTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX

6.9 .«

YepTEKHBIX MHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHM3Y; CTPOUTHb CEUYCHHUS Tel

BpALCHUS

W3BnekaTb, MHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HH(POPMALUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYypax, MPEJCTaBICHHYIO Ha

4yepTekax U pUCYHKax

[TpumensaTh reomerpudeckue (GakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aJa4, IPEANoJIaralollluX HECKOJbKO ILAroB pEIIEHUs, €CIU YCJIOBUS

IIPUMEHEHUs 3aJjaHbl B IBHOH (opme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoINonHATE EUCTBUS CIOXKEHHUS BEKTOPOB, BBHIYMTAHUSI BEKTOPOB W
6.14 YMHOXCHHSI BEKTOpa Ha YHCJIO, OOBICHATh, KaKUMH CBOWCTBAMH OHH
001a1af0T
6.15 [IpuMeHATh MpaBUIIO MapaIeNICUIIEeIa IPU CIOKEHUN BEKTOPOB

OnepupoBaTb NOHATHUSMU: JAEKAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yrojl MEXAy BEKTOpaMH, CKAJIPHOE IIPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIaHAPHBIE BEKTOPBI

6.16

HaxonuTh CyMMy BEKTOPOB M INPOU3BEJEHHE BEKTOpa Ha YHUCIIO, YIoi
6.17 MEXJly BEKTOpaMHU, CKaJISPHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3anaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOpAMHAT

6.19 Pemate npocreiimme reoMeTpuIeCcKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOJa
Pemate 3amauun Ha [0Ka3aTEJbCTBO MATEMATUYECKUX OTHOILICHUN H

6.20 HaX0X/IEHWE N'eOMETPUUYECKUX BEJIWYUH 0 00pasliaM WK ajlropuTMam,
NPUMEHssT  U3BECTHBIE  METOABI IPHU  PEIIEHHH  CTAaHIAAPTHBIX
MaTeMaTHYECKUX 3a1a4

621 IIpuMeHATh mpocTEWIINEe NPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a

6.22 IIpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAE U

JKU3HHU, paCliO3HaBaATh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBC

[IpuMeHsATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE: aHATU3UPOBATh PeabHbIC
CUTYalLlMU U IPUMEHATh U3YUYEHHBIE ITOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTreMaTuyecku  cHOpPMYJIUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH

6.23 peanbHbIE CUTYyallMU Ha S3bIKE N'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE
MOJIEJH C UCITOIb30BaHUEM T€OMETPUUECKHUX MTOHATHUM U TEOPEM, arnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aJadd, CBS3aHHBIE C HaXOXICHHEM
T€OMETPUYECKUX BETUYNH

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CtpaHunua 15 3 25. CTpanuua cosaara: 13.11.2025 14:04 =¥ TATAPCTAH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KUIACC

Ko IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUS

7 I'eomerpus

OcHoBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsmas, IIOCKOCTh, MPOCTPAHCTBO.
7.1 [TonsiTre 06 akcMOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUH
U CIIEJCTBUS U3 HUX

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble M CKpeuuBarouiyecss mnpsmble. [lapamnenbHOCTh MPSAMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MAapajUiesibHble IpsIMbIE B  NPOCTPAHCTBE,
MapajulebHOCTh TPEX MNPSIMBIX, MapaUICTbHOCTh MPSMOM U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMH CTOPOHAMH, YIOJ MEXKIy MNpSAMbIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIIOCKOCTEHN: MapaliieNibHbIe MIIOCKOCTH, CBOMCTBA MapasliedbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdIP,
KyO, mapaJijieNienumnes, NoCTPOeHUe CeUeHU

7.2

[lepneHIUKYISIPHOCTh TPSAMOM W IUIOCKOCTH: TEpPIEHANKYISpHbIE MpsMbIE B
IMPOCTPAHCTBEC, NPAMBIC MAPAJUICIIBHBIC U MEPIICHAUKYJISIPHBIC K INIOCKOCTH, IIPHU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIuKYISIPHOMI
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJl MEX1Y MPSIMOU U TNIOCKOCTHIO, IBYTPAHHBIN
yTOJI, TUHEHHBIN yroJ1 IByTrpaHHoro yria. [lepnenaukynsip u HakJIOHHbBIE: PACCTOSIHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IJIOCKOCTH, TPOSKIHsI (PUTYPBI HA
I0CKOCTh. [lepneHauKyIsIpHOCTD MIIOCKOCTEN: MPU3HAK NEPICHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX NMepIEeHANKYIIpax

7.3

IlonsiTie MHOrOrpaHHHKa, OCHOBHBIE 3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrombHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
OJIHAsl IOBEPXHOCTH Npu3Mbl. [lapamienenunesn, npssMOyroabHbINA Mapaieienumne]
u ero coiictea. [Iupamunaa: n-yronbHas nupaMuja, TpaHd U OCHOBAHHUE NMUPaMUBbI,

7.4  OOKOBas W TOJIHAs MOBEPXHOCTh MHUpPAMUbI, NIPaBWIbHAS U yCEUEHHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBUJIbHAs NpU3Ma M MpaBUiIbHAs NHpaMUja,
NpaBUJIbHAS TPEYToJibHAs MUpaMUa U NpaBWIbHBIN TeTpasap, kyo. [IpencraBnenue
O TIPaBWJIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOJEKa’ap M ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IPSAMOH, IIJIOCKOCTH.
7.5 DOneMeHThl CUMMETPUM B  [UpaMHIax, HNapajuleJienunenax, IMpaBHIbHbBIX
MHOT'OTPaHHUKAX

Bbruucnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriel. I[linomansb
OOKOBOI TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/lb
7.6 OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMOH npu3Mbl. [1omans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IMPABHIBHOM NUPAMHUABI, TEOpeMa O IUIOMAIU
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

[Tono6ubIe Tena B npoctpaHcTBe. COOTHOLIEHUS MEXTY TUIOIMIAIIMU TOBEPXHOCTEH,
00BéMaMU TTONOOHBIX TEN

7.7

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
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11 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
6 ['eometpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIIye MINHIPUYECKON MOBEPXHOCTH, OCh
6.1 MWINHAPUYECKON MOBEpXHOCTU. LIMmuHAp: OCHOBaHUS M OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolMe KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIIMHA KOHMUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yrouas

6.2 1 OCb, IUTIOIIA/Ib OOKOBOMW ¥ TTOJTHOW MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTa, OCHOBAHHS U OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, JuaMeTp, IIOMaab MOBEPXHOCTH cdeprl. BzanmHoe

6.3 pacnosoxenue chepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, mionaib
cepsl

6.4 N300paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MIIIMHIpa U KOHYCa

6.5 KoMOunanuu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONUCAHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 o0OBEME
6.6 MPSIMOYTOJIBHOIO Mapajienenumnena u ciaenctsus u3 He€. OO0BEM UMIMHIpA,
KoHyca. O0BEM 1mapa u miomanb chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU

6.7 . ;
NOBEpXHOCTEH, 00bEMaMU OJOOHBIX TEJ

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISPHO OCH), CEYEHHUS KOHYyca

6.8
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEe Yepe3 BEPILNHY ), CEUEHHUs 11apa

BGKTOp Ha IIJIOCKOCTH M B IPOCTPAHCTBE. CrnoxeHrue M BBIYUTAHHUE BCKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxenue BeKTopa no TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mnapamtenenunena. Pemenue 3amay, CBA3aHHBIX C
MIPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMU

6.9

[IpsmoyronpHasg cucTemMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitine 3amaur B KOOpAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIJIIOB MEXAY MPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHX 3a/1a4

6.10

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
NPoBEPSEMOr0  OCHOBHOM 00pa30BaTe/ibHOI MPOrpPaMMbl CpeIHEro o01ero
TpedoBaHMS oOpa3oBaHus

Branenne meromamu J0Ka3arenbCTB, AJTOPUTMAMM PELICHUS 3a7ady;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, IPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; yMEHUE (POPMYyITUPOBATH
o0paTHOE U MPOTUBOMOJIOKHOE YTBEPKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM HHIYKIIHH;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXXJIECHHUS TpU pELlICHUU 3ajad,

1 OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
ONEPUPOBATH MOHATUSIMHU: MHOXECTBO, IOJMHOYXECTBO, ONEPALMH Haj
MHOXECTBAMHU; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJisl OMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUM U MPU PELICHUN
3a1a4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YMEHHE
OTepupoBaTh MOHATUSIMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh Ipadbl pa3IMuHbIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATUSMHU: HATYpalIbHOE YHUCIO, LIEJIOE YHCIIO,
CTEIEHb C LETBIM MOKa3aTesieM, KOPEHb HAaTypaJIbHOW CTENEHHU, CTETICHb
C palMOHANbHBIM  T[OKa3aTeleM, CTeNeHb C  JICHCTBUTEIbHBIM
mokasaresnem, JorapuM dHclIa, CHHYC, KOCHHYC H TaHTCHC
MPOM3BOJBHOTO YHUCIA, OCTATOK IO MOJIYJO, PAIMOHAJIBLHOE YHCIIO,
UppAIOHATILHOE  YHUCJIO,  MHOXECTBA  HATYpPaJIbHBIX,  IEJbIX,
palMOHANbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIINN OOIIMN NEeTUTEh U HaUMEHbIIIEEe
oO1miee KkpaTHOE, alropuT™ EBKiIHIA MpuU pelieHnu 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ~ TO3WIUOHHBIMH ~ CHCTEMaMM  CUMCIICHHUS, yMEHHE
BBHITIOJHATh BBIUMCIICHHE 3HAUYEHUH W MpeoOpa3oBaHUsl BBIPAKEHUH CO
2 CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATbHBIX
BBIPAKEHHI; YMEHUE OMNEPUPOBATH IMOHATUSIMH: MOCIEI0BATEIbHOCTD,
apudMeThIecKasi Iporpeccusi, reoMeTpuUIecKas porpeccus, 0eCKOHEYHO
yObIBatoliasi ~ reoMeTpuveckas — MpOrpeccusi; yMeHHe  3aJaBaTrh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (hopmy;
YMEHHUE ONEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apTYMEHT KOMILUIEKCHOTO yucia, hopma
3aMyucy KOMIUIEKCHBIX Yucen (FeoMeTpuueckasi, TPUrOHOMETpUIecKasi 1
anreOpanveckas); yMeTh MPOHW3BOAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YWCJIAMH; TIPUBOJUTH TPUMEPHI  HCIOJIH30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATh MOHATUSAMHU: MaTpuua 2X2 u 3x3,
OTIPEICTUTETh MATPHUIIBI, TEOMETPUIECCKUN CMBICI OMIPEACITUTEIS

YMmenune OINICpHUPOBATE INOHATUAMH: pPalVOHAJIIBHBIC, WPpallOHAJIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HEPABCHCTBA, HX CHUCTEMbI;, YMCHHUEC OIICPpHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXKIACCTBCHHOC npeo6pa303aHHe, YpaBHCHHC,
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HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE pellarb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpPaBHEHUsI, HEPABEHCTBA U CHCTEMbl C TapaMeTpoOM; HPHUMEHSITh
YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MATEMATUYECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
(GyHKLIMH, KCTpeMyM (PyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMSA, aCHMIITOTHI rpaduka
(GyHKLIMH, NIepBast U BTOpas NPOU3BOAHAS (PYHKIUH, FEOMETPUUECKUI 1
¢u3nvecKuil CMBICIT TPOM3BOJIHOW, IEpBOOOpa3Hasi, ONpeAeIEHHbIN
MHTErpajl; yMEHUE HaXOAMTb ACHUMITOTHI Tpaduka (yHKIHMH; yMEHHUE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUKN (PYHKIUM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K IpauKy
(GYHKIMK; YMEHHE HAXOAWUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MCIIOJIb30BaTh IPOU3BOJHYIO JJs MCCIEIOBaHUSA (YHKUMH,
HaXOJIWTh HaWOOJBIINE W HAMMEHBINIWE 3HAueHUsS (DYHKIHI; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM aliapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh NPOM3BOIHYIO ISl HAXOXKACHUS HAWIYYIIETO
peleHyst B MPUKIAAHBIX, B TOM YHCJIE€ COLUAIbHO-3KOHOMUYECKUX U
¢u3nUecKrx 3a/1a4ax; HAXOIUTh IJIOMIATU H 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOAUTH HPUMEPbl MaTeMaTUYECKOI0 MOJCIMPOBAHUS C
noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMmenue omepupoBaTh HOHATHSAMH: rpaduk (GyHKIHH, oOpaTHas
GyHKUMSA, KOMIO3UIMA (YHKUMH, JUHEWHas (QyHKUUs, KBaJpaTU4Has
byHKIMS, panuoHaIbHas byHKIMS, CTEIEHHAs GbyHKIHA,
TPUTOHOMETpUUYECKHE  (YHKLMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QYHKIUH; YMEHUE
CTPOUTH TpaUKH U3yUeHHBIX (YHKUIMH, BBIIOIHATH MpPeoOpa3OBaHUS

5 rpauKoB YHKIIHMH, HCIIOIB30BATh IPpadUKH 171 U3YUYEHHUS [IPOLIECCOB U
3aBUCUMOCTEH, NP PELIeHNUHU 3aJad U3 APYTUX y4eOHBIX NMPEIMETOB U
3aJ1a4 U3 peaNbHOM JKU3HU; BBIpaXXaTh GOpMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA M rpadMKu (QYyHKIMHA 115 pereHHs
YpaBHEHUH, HEPaBEHCTB W 3ajad C MapaMeTpaMu; H300pakaThb Ha
KOOPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUIN YPaBHEHHI, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, 0 U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIE€HUS JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3yJbTaTOB; YMEHHE MOJEIUPOBATh
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI [0 YCJIOBHUIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PE3yIbTaT
YMeHue oneprupoBath NOHATUAMU: CpefHee apudmeTnyeckoe, MeInaHa,
7 HauOoJIpIIIee U HAaMMEHbIlIee 3HAYSHUS, pa3Max, JUCTIePCHsl, CTaHAaPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHunua 19 3 25. CTpanuua cosaara: 13.11.2025 14:04 =¥ TATAPCTAH



UH(OPMaLNIO, IPEJICTABICHHYIO B TAOMUIIAX, HA JHarpaMMax, rpadukax,
OTPaXXAIOLIYIO CBOMCTBA peabHBIX MPOIECCOB U SIBICHNH; IPEICTABIATH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadUuecKuX
METO/IOB U MJIEKTPOHHBIX CPEJICTB; TpadUueCcKU UCCIIE0BATh COBMECTHBIE
HAOMIONEHNS C TIOMOINBIO JHMarpaMM pPacCeMBaHWS W JIMHEHHON
perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIy4alHbBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(bopMyJbl CIOXKEHUS U YMHOXEHHS BEpOSTHOCTEH, (OpMyily IMOJIHOM
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKThI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPECIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHMUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
ClIly4alHOM BEJIMYMHBI, (QYHKIMM paCOpEleNeHUs U IJIOTHOCTH
8 PaBHOMEPHOI'0, IIOKA3aTeJIbHOIO U HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCII0JIb30BAaTh CBOICTBA M3YUEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEIOBAaHUN; YMEHHE HPUBOJUTH HPHUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIs PEIICHNUS 3a/1a4;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh
BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH NOJYyUYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIJa, IUIOCKUH Yrodi,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINAECA IpsIMBIE,
MapaJuIeIbHOCTh U MEPHNEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY HPSAMBIMH, YIOoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YIOJI MEXIY

9 IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
MIPSAMBIMH, PACCTOSIHAE MEKy TUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMH IIPAKTUYECKHE 3a1a4U

YMeHue onepupoBath MOHATHAME: IJIOMAAL (GUrypsl, 00BEM QUTYpHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEHCHHUEC MHOI'OI'paHHHKA,
KyO, Tapajieienunen, Mpu3Ma, Nupamuiaa, (urypa U TMOBEPXHOCTb
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanb chepsl, MmIomaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, IWIMHApPA, 00BEM Kyoa,
MMpAMOYT'OJIBHOTO IMapauiCjiCniuneaa, mupaMuabl, MpU3Mbl, HOUJIHHIpPA,
10 KOHYca, Iapa, pa3BEPTKa MOBEPXHOCTU, CEUCHUSI KOHYCa U IIWIMHIPA,
napajjielbHble OCH WJIM OCHOBAaHHMIO, CEUYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (UTYpPbI U MOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHHO
dbopMyIIUpOBaTh ONMpeAeeHUsI U3y4yaeMbIX (DUTYp, BBIABUTATH TUIIOTE3BI
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0 CBOMCTBax M MpPHU3HAKaX reOMETPUYECKUX (PHUTyp, 0OOCHOBBIBATH WIIH
OlpoBepraTb MX; yMEHHE IPOBOAMUTH Kiaccupukanuo ¢Guryp Imo
pa3IMYHBIM TPH3HAKAM, BBIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC
IIOCTPOCHHUS

YMeHue omnepupoBaTh MOHATUSMH: JBW)KCHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOA00MS, TMOM00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIE B MPUPO/IE,
UCKYCCTBE, apXHUTEKType; HUCIIOIB30BAaTh T'€OMETPUYECKUE OTHOIICHHS
[IPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUUYECKUE BETMUNHBI (JITMHA, YO,
11 I0Iaab, 00BEM) IPU PEHICHUH 3a/1a4 U3 IPYTUX YICOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIUUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, YrOoJ, TUIOIIah, OOBEM, IJIOMIAh TMOBEPXHOCTH), HUCIOIB3YS
W3Yy4YCHHBIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIONIAb MMOBEPXHOCTH
MpaMUIbl, TIPU3MBI, KOHYCa, IHJIMHIpA, IUIomaabs chepbl; 00béM KyOa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, HWIHHIPA,
KOHYCa, [l1apa; yMEHUE HAaXOJJUTh OTHOIIIEHHE 00BEMOB MO00HBIX (HUTYP

YMeHue onepupoBaTh NOHATUAMU: MPSMOYTOJIbHAS CHCTEMa KOOpIUHAT,

BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,

MPOM3BEICHNE BEKTOpa Ha YHCIIO, Pa3loXKEeHHEe BEKTopa Mo Oasucy,
12 CKAJIIPHOE TIPOU3BEACHUE, BEKTOPHOE IMPOM3BEICHUE, YTOI MEXIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METO/
JUISL pEIICHHs TEOMETPUYECKMX 3a7ad M 3a]ad JAPYruX Y4eOHBIX
MIPEAMETOB
YMeHue BwpIOMpaTh MOAXOIANIMN METOA Ui peUIeHUs 3ajadu,
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHUH TMPUPOJIHBIX H
OOILIIECTBEHHBIX ~ IPOLIECCOB M  SBJICHUN; yMEHHE pPAaclO3HaBaTh

13
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHUE IPUBOAWTH
IpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHMCKOM M MHUPOBOU
MaTE€MaTU4YeCKON HayKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna ¥ BEIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
’ OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJbHOW CTENEHU

1.4 Crenenp ¢ mnenbiM mokazatesnieM. CTENEeHb C palMOHAIBHBIM TIOKA3aTeleM.
) CBoiicTBa cTeIeHH

15 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHT'CHC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. [lecaTuuHbIC 1 HATYpaJIbHBIC JOTaPU(PMBbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomMrnekcHele yncia
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPAaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOTapUPMHUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHs1, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI

3 @OyHKIMY U TpaduKH
OyHkuMs, crocoOwl 3ananus ¢pyHkuuu. 'paduk pynHkuuu. B3aumuao oOparHble

31 ¢yukuun. YétHele u Heu€THble GyHKIMHU. [lepuoanueckue pyHKIUN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHUM ¢yHkuuu. Hymum QyHKumm.

39 [IpomexyTkn 3HaKonocTostHCTBa. [IpOMEXYyTKH MOHOTOHHOCTH — (DYHKIIHH.

' Maxkcumymbl 1 MUHUMYMbI (QyHKUIuU. Haumbosbliiee n HauMeHbIIee 3HauYEHHUE

(GyHKIIUU Ha IPOMEKYTKE

33 CrenenHas ¢QyHKIMS C HaTypaldbHBIM M IeNbIM IoKka3zareneMm. EE€ cBoiictBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 71-O1 CTETIEHH

34 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TpaQUKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKu
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Touku pazpbiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKUUA,

3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU OCIIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmyia cloKHbBIX TPOLEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBoanas pynkimu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 skcTpeMyMbl. HaxoxaeHne HanOobIlIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BepositHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE U TUNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopannats! 1 BEKTOPBI
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B I/IEKTPOHHbBINA

CrpaHuua 23 3 25. CTpanuua cosaaHa: 13.11.2025 14:04 =¥ TATAPCTAH



YYEBHO-METOAUYECKOE OBECIIEYEHHE

Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHaiau3a, reomerpus. ['eomerpus. 10-11
kiacc. ba3oBeiii u yriyonénnsiii yposuu. / Atanacsia JI.C., byty3o B.®., Kagomnes C.b. u
ap., AxuunonepHoe odmectBo «M3narensctBo «IIpocBemnienue

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 84 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHuua 24 n3 25. CTpanuua cosaara: 13.11.2025 14:04 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 84 ot 13.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBanue nHngyumpoBaHo: 13.11.2025 14:04

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 TaHnesa 1.X. 13.11.2025 - 14:04

[okymeHT cosnaH B anekTpoHHon copme. Ne 84 ot 13.11.2025. Vicnonnutens: NaHnesa [.X. N IIEKTPOHHbIA
CtpaHuua 25 u3 25. CtpaHuua cosgada: 13.11.2025 14:06 =¥ TATAPCTAH



