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MNOACHUTEJIbBHAS 3AIINCKA

Jannast pabouass mporpamma npenHazHadeHa i 11 kmaccoB o0Ieo0pa3oBaTeIbHBIX
OpraHM3alii M CcOoCTaBjI€Ha B COOTBETCTBUU C TPEOOBAHUSIMH CIIEIYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB:

1. denepanbHOro TOCYIAPCTBEHHOIO O0pa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIEero
obpazoBanus (o6HoBieHHBIH PI'OC COQ), yTBEpKAEHHOrO MpPHKa30M MUHUCTEPCTBA
obpazoBanust u Hayku Poccuiickori ®eneparuu ot 12.08.2022 r. No 732, (C M3MEHEHUSIMH)
u ¢ yderom DenepanbHOil 00pa3oBaTeNbHON MPOTPAMMBI CPEIHErO OOIIer0 00pa3oBaHUs,
YTBEPKICHHOU Mprka3oM MuHucrepcTBa npocsenieHus: Poccutickoit ®eneparuu ot 18.05.2023
Ne 371 «O6 ytBepxkneHun (enepaibHO 00pa3oBaTEIbLHON MPOrpaMMBbl CpPEIHETO OOIIEeTo
00pazoBaHUs»;

2. @denepanbHOil pabodyeil mporpaMMbl cpenHero obmero obOpa3oBaHus «MaTemaTukay
(yryonennsiii ypoBens) (ms 10-11 kiraccoB oOpa3zoBaTeabHBIX opranusaiuii) — Mocksa, 2023
r.;

3. @enepanibHON  paboueld  mporpaMMbl  BOCIHTaHHsT B cocTaBe  DeaepanbHON
o0pa3oBaTeNbHONl MporpamMmbl cpelHero oomero oopazoBaHus (npuka3 MuHuUCTEpCTBa
npoceemnienus Poccuiickoit @enepanun ot 18.05.2023 r. Ne 372);

4. OcHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl cpeaHero obmiero ooOpazoBanus MBOY
«XonmoBckass COLI um. JIyuenko A.A.»;

5. Ilonoxkenust o pabovei mporpamme.

Y4eOHukK:

- Maremaruka. AnreOpa 1 Hadajla MaTeMaTHIECKOTO aHalu3a, reomerpus. [ 'eomerpus. 10-11
KJ1acchl: yueO. s o0mieoopasoBar. Opranu3zanuii: 6a3oBsiil u yriuy6mn. yposau / [JI.C.Aranacsu
u jip.]. — 10-e u3x., crep. - M: IIpocBenienne, 2022. — 287 c.

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypcOB Ha YpPOBHE CpEJHEro OOILlero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOXKHOCTh U3YUEeHHUs AUCLUIUINH €CTECTBEHHO-HAyYHOU
HaIpaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOTO LuKiIa. IIOCKOIBKY JIOTMUECKOE MBILIUIEHUE,
dbopMupyeMoe TpU H3yYeHUH OOYYAIOIIUMUCS MOHATHHHBIX OCHOB T'€OMETPUH, TpPHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpHU pelieHuu
FEOMETPUUYECKHUX 3aJa4, YMEHHE BBIABUIaTh M OIpPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIIeHUH 3a]lad €CTeCTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH (hU3MUECKUX
3a1ad4.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «I'eomerpus» Ha yriyOn€HHOM ypOBHE —
pasBUTHE WHIMBHYAJbHBIX CIIOCOOHOCTEH OOYy4aroImIMXCsl NpPU H3yYEHUH TEeOMETPUH, Kak
CoCTaBJISAIOLIEH mpeaMeTHOM obmactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH MPHOOPETEHUsI U HUCMOJIb30BaHUS Oojiee IIyOOKMX TeOMETPUYECKHX 3HAHUM U
JIeiCcTBUH, CHelM(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ui YCIEHNIHOrO MPO(eCCHOHATBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIB30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMu Kypca T€OMETPUHN Ha YTIiayOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCUJIMBAIOUIMMH Kypc 0a30BOTr0 YpOBHS, SIBJISIOTCS:

paciMpeHye NpeCTaBIeHNs O TEOMETPUH KaK YacTH MUPOBOU KYJIbTYpbl U ((OPMUPOBAHHE
OCO3HAHHUS B3aMOCBS3H T€OMETPHUH C OKPYKAIOIIM MUPOM;

¢dopMHpoBaHHE NPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEUIIMX
MaTEMaTHUYECKUX MOJIEIISAX, TO3BOJISAIOLINX ONMCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPY>KAIOILErO
MUpa, 3HaHNE IOHATUHHOTO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(bopMHpOBaHNE YMEHHMS BIaJI€Th OCHOBHBIMH ITOHATUSAMH O IPOCTPAHCTBEHHBIX (PUIypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHHE HX MPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;
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(GopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTeXkaX, MOJAENSAX U B PEATbHOM MHpE
MHOTOTPaHHUKU U TeJa BPalleHUsI, KOHCTPYHPOBATh TEOMETPUUECKUE MOJIEINH;

¢dopmupoBanue NOHMMAaHUS  BO3MOXKHOCTHU AKCHOMaTUYECKOT 0 IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHil, (GopMuUpOBaHHE MOHMMAaHHS POJM AKCMOMATUKM IIPU IPOBEICHUU
pacCyxIeHuUi;

dopmupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTEIbCTB M AITOPHUTMOB pEIICHUS,
YMEHHUSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C [PAaKTUYECKUM CoJepXKaHueM, (OopMHUpOBaHUE
IpPEACTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHUYECKHX
YTBEPKACHUM U POJIM aKCUOMATHKHU B IIPOBEIECHUM JI€AYKTUBHBIX PACCYXIACHUI;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaroIuxcs, IO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBILIIEHHS], UHTepeCca K U3yUYEHUIO T€OMEeTpUH;

¢dopmupoBanne (HYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: YMEHUS
pacro3HaBaTh MPOSIBICHHS TEOMETPUUYECKHIX MTOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTyalMsIX M NpPU HU3YYEHUM JPyruX Y4yeOHBIX HPEAMETOB, IPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJENUPOBaHMs pealbHbIX CHUTyallMid, HCCIEI0BaHMS
IIOCTPOEHHBIX MOJIENIEH, HHTEPIPETALIH [T0JIyYEHHbBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEpKATENIbHBIMU JIUHUSAMU yueOHoro kypca «['eomerpus» B 10—-11 kiaccax
aBisitoTes: «lIpsMble M MIOCKOCTH B HpOCTpaHCTBe», «MHoOrorpaHHUKW», «Tena BpaiieHus»,
«BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBMIKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHUPOBATH MOHATHUSIMU,
peJeBaHTHBIMU F€OMETPHUH Ha yriyOon€éHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIepXKATelIbHbIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHHME JIOTHUECKUX YMEHHH
pacripeiesisieTcsi He TOJIBKO M0 CoJiepKaTeIbHbIM JIMHUSAM, HO U 110 rojjaM o0ydenus. Copepkanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE NMPEIMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBbl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIpOcaM 0Oydarolrecs oopamaiich HEOAHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBJAJACHHE TEOMETPUYECKMMH IOHATUSAMHU M HaBbIKAMU
MOCJIEI0BATENbHO U IMOCTYINATENbHO, C COONIIOJICHUEM MPHUHIMIA NPEEMCTBEHHOCTH, @ HOBbBIE
3HaHMSI BKJIIOYATh B OOIIYIO0 CHCTEMY F'€OMETPUYECKUX MTPE/ICTaBICHUH 00yUYaronuXcs, paciupsis
U yriyOunss e€, o0pa3ys MpOUYHble MHOYKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHUIO T€OMETPUHN Ha YIIIyOJIEHHOM YPOBHE M103BOJISET:

co3math ycioBus i auddepeHnuanud 00ydeHUs, TOCTPOSHUS WHIWBUYaTbHBIX
o0Opa3oBaTeNbHbIX MporpammMm, oOecrneyuTbh yriayOJa€HHOE H3yuyeHHE TeOMETPUM  Kak
COCTaBIIAIONIEH yueOHOTo npeaMeTa «MaremaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJIKEHUIO M3YyYeHHS MaTeMaTHKH ¢ y4€TOM BBIOOpa
Oynymieit mpodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXKIY OOIMM M TPOQECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha usyuenue yueOHoro kypca «I'eomerpusi» Ha yriayOi€HHOM ypoBHE oTBojauTcs B 11
kyacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
11 KJIIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEH. Tena BpaleHus: UINHIP, KOHYC, yCeUEHHBIH KOHYC,
cdepa, mwap. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHre Tes BpalleHus Ha TIIOCKOCTH. Pa3BépTka numnmunapa u konyca. Cummerpus chepbl
Y 111apa.

O06bEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napajenenunena U cneactsus u3 Heé. OObEM NpPsAMONM M HAKIOHHON NPHU3MBI, LUIUHIPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMEeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPALLCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Momanas cepsl u e€ dacteir. [lomobue B
npoctpanctBe. OtTHomeHue 00BEMOB, IUIOIAAEH MNOBEPXHOCTEH MOAOOHBIX  (uUryp.
[IpeoOpa3oBanue nonodus, romoreTus. PemieHue 3amgady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJd BpAIICHUS: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEeHUs KOHyca (mapajjielibHble OCHOBAaHUIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/Abl MOCTPOEHUS] CEYEHUI: METOJ] CIIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TUIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHMs. [IpsmoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.

JIBH2KE€HHS B IPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OrtoOpaxkeHus. JIBwkeHus u paseHcTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIL: NMapalIeNbHbIA I[EPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [psmas u chepa
Olinepa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOT O KYPCA
«'EOMETPUSI» (YHUBEPCAJIbHBIA TIPO®WNJIb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOMIeTOCs KaK aKTHUBHOTO |
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOr0 OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHMA, MHpPOIENyp TIpPakJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHHE B3aMMOJCHUCTBOBATH C COLMAIBHBIMU MHCTHUTYTaMH B
COOTBETCTBUU C MX (PYHKIIUSIMH U Ha3HAYCHHEM;



2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, WCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYrux HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUYECKOrO MOBEIECHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu W JESTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOE BOCTIMTAHUE:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCY>KICHHM, BOCIPUUMYHBOCTh K MATEMAaTHUYECKUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puznveckoe BociMTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTHUECKHUE 3HAHUSI B MHTEpecax 3J0POBOTO
u 0Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OT/ABIXA, PeryJisipHas (pU3nUecKass akTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHUSAX CIIOPTUBHO-030POBUTEIHHOM IEATEITbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIO0JI0OUs, UHTEpEC K pa3iuuHbIM cepam
MpOoPECCHOHAIBHON ACSTEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccun W peannu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYyphl, I[OHUMAaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aIBHOTO XapaKTepa YKOJIOTUIYECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTEMaTUYECKIX
3HAHUU JIJIS peIeHus 3a7a4 B 00JIaCTH OKPYIKAIOIIEH Cpe/ibl, INTAHWPOBAHUE MOCTYITKOB U OIIEHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIs1 OKPYIKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHWE MAaTEMaTHYECKON HAyKH Kak C(epsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUSI U 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MATEMaTHKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISTH MPOSKTHYIO U UCCIIEIOBATEILCKYIO EATEIbHOCTh HHIUBUIAYATBHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWHA MEXKIYy TOHATHAMHU, (HOPMYJIUPOBATH ONPENCTCHUS TIOHATHH,
yCTAHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHMSA Ui O00OLICHHUA U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;
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BOCIIPUHUMATh, (OpPMYIHpOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHHWEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHHA, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIPSAMBIE U OT
MPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAIlMIO0, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKICHHSI U BHIBOJIBI;

BEIOHMpATH CIIOCO0 pelieHus yueOHO! 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTe1bCcKHe AelCTBUS:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIICOBATEILCKHI MHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIME MPOTUBOpEUYUE, MpoOiIeMy, yCTaHABIUBAaTH HCKOMOE W JaHHOE,
dbopMUpOBATh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO0, MHEHHUE;

MPOBOAWTH CAMOCTOSITENIFHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTECH MAaTEeMAaTHYECKOTO OOBCKTa, SIBICHUS, IPOIECCA, BBIIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHHUSIMHE, TTPOIIECCAMH;

CaMOCTOSTENbHO (POPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUS], UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ nnopmanmei:

BBISBJISITH JEPUITUTHI HHPOPMAITNH, JAHHBIX, HCOOXOUMBIX JJII OTBETA Ha BOIPOC W JJIS
pelICHHS 3a/1a4H;

BbIOMpaTh MHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPEJICTaBIICHHUS,

CTPYKTYpHUPOBATh HHPOPMAITHIO, TPEIICTABIIATH €€ B pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpadu4ecKku;

OLICHUBATh HAA&KHOCT, WHGOPMAIMU TI0O CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXJIEHHUS B COOTBETCTBUU C YCJIOBUSMH M LEISAMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpa)XkaTb CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHChMEHHBIX
TEKCTax, 1aBaTh [NOSICHEHHUS 110 X0y PEIICHMS 3a/1a4i, KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3yJIbTAT;

B X0/ie OOCYX/IEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIAaeMON TEeMbI, MPOOIEMBI,
pelraeMou 3aJa4M, BBICKA3bIBaTh UJEU, HALEJICHHBIC HA IIOMCK PELICHUs, COIOCTABIATH CBOU
CYXKIEHHS C CYXJIEHUSIMU JPYIMX YYacTHHUKOB JMajora, oOHapy»XUBaTh pa3jivuue U CXOJACTBO
NO3ULKH, B KOPPEKTHOU (opme (HOpMyITUPOBaTh PA3HOIIACHSL, CBOU BO3PAKEHHUS;

IIPEJCTABIIATh PE3YJbTaThl PELICHMs 3aJadM, SKCIEPUMEHTa, HCCIENOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUICHHUS € YUETOM 3aa4 MPE3ECHTALUU U OCOOCHHOCTEH
ayIUTOPUHU.



PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3aaud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH MHTE/IEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IPHU PEIICHUHM 3aJa4H, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJCHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WM HEIOCTH)KCHHUS pEe3yJbTaTOB JEATEIbHOCTH, HAXOJIWTh OIIMOKY, J1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSIT€IbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIAYaJIbHOW pabOThI IpU
peuieHUM y4eOHBIX 3aja4, MPUHUMATH II€JIb COBMECTHOM JI€ATEIbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcsisiTh BUIBI pabOT, TIOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (GopMax paboThl (00CyxkaeHHs, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMBD) ¥ UHBIE), BHITTOIHATEH CBOIO YaCTh PA0OTHI M KOOPIMHHUPOBATH CBOU JIEUCTBHS C IPYTUMHU
YJIeHaMH KOMaHJbl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOUIMH TPOIYKT IO KPUTEPUSIM,
c(hOpMYyIUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy 11 kaacca o0ydaromuiicss HAYYUTCS:

e CcBOOOJHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMH C IMJIMHIAPUYECKON, KOHUYECKON U
cepruieckoil MOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI TOTYUYECHHUS;

e ONEpUpOBaTh NOHATHAMH, CBSI3aHHBIMU C TEJAMHU BPALLEHUS: LWIMHIPOM, KOHYCOM,
chepoil u mapowm;

e pacro3HaBaTh Teja BpalleHus (LHWIMHIpP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MIOJTyY€HUS TEJl BPaILlEHUS;

e KJaccu(UUIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE CPEephl U TIOCKOCTH;

e BBIYHUCIATH BEIMYMHBI 3JE€MEHTOB MHOTOTPAaHHHKOB M TeJ BpalIeHHs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAIICHMS, TEOMETPUUECKUX Tell C
npUMeHEeHHEM (OopMYyIT;

e CcBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3AHHBIMH C KOMOMHALUSMH TeJ BpAIICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chephl,
cdepa, BliMcaHHAsi B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

¢ BBIYHCIATH COOTHOLIEHUS MEX]Y IUIOMAASIMHI MOBEPXHOCTEN U 00bEMaMU MOIOOHBIX
TEN,

e u300pakaThb Hu3ydaemble (UTYpPbI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHUCYHKOB ITPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpaILCHUS;

®  U3BIEKaTh, UHTEPIPETUPOBATH U IPEOOPA30BBIBATH HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECcKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;



CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALIMY HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

pelmars TIeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIVIOB MEXIY MNPSMBIMH U

IUIOCKOCTSIMH, BBIYHCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha

IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A [P PELICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C TBM)KEHUEM B TIPOCTPAHCTBE, 3HATH

CBOMCTBA JIBIKCHHI,

BBINOJIHATh M300pa)K€HNUsT MHOTOIPAaHHMKOB M Te€J BpAallleHUs INpH MapajuleIbHOM

[IEPEHOCE, LIEHTPAIIbHON CUMMETPUH, 3€pKaJIbHOM CUMMETPHUH, IPU MTOBOPOTE BOKPYT

npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTB CEYCHMsI MHOIOI'PAaHHUKOB U T€JI BPAILEHHs: CeYEHUs LIMIMHPA (MapajuleIbHO

U NIEPIEHUKYJIISIPHO OCH), CEUEHUs KOHYca (MapasuiebHble OCHOBAaHUIO U MPOXOJIINe

yepes3 BEpIIMHY), CEUEHHUS 11apa;

UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUMH: METOJ CJEI0B, METOJ BHYTPEHHEIO

IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JIOKa3bIBaTh N€OMETPUYECKHUE YTBEPKICHUS;

IPUMEHSATh TeOMeTpUyYecKue (akThl Uil pPEIIEHUs CTEPEeOMETPUYECKHX 3ajad,

IIPEJIIoJIaratoIiuX HECKOJIbKO LIaroB PELeHUs, €CIIU yCIOBUS IPUMEHEHUS 3a/1aHbl B

SIBHOW M HESIBHOU (hopMme;

pelmars 3aJa4d Ha JO0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOLICHHH W HaXOXICHHE

FE€OMETPUUYECKUX BEJINYMH;

IPUMEHSTH POTPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI TIPU

PELIEHNN CTEPEOMETPUUECKHX 3a/1a4;

IPUMEHATH IIOJIy4CHHBIE 3HAHUS Ha INPAKTHKE: CpPaBHUBATh, AHAJIM3UPOBATh U

OLICHUBATh peajbHbIE CUTYaIlH, IPUMEHSATh U3yUCHHbIE ITOHSATHUS, TEOPEMBI, CBOMCTBA

B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYJIUPOBAHHON MpoOIEMBI,

MOJIEJIMPOBAaTh PEabHbIE CUTYallud Ha A3BIKE I'€OMETPHUH, HUCCIIEN0BAaTh MOCTPOEHHBIE

MOJIENIN C UCMOJIb30BAHUEM T€OMETPUUYECKHX MOHATUH U TeOpeM, ammapara aiareopsl,

pemaTh NpakTH4YEeCKHe 3a/1a4k, CBSI3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUYNH;
. UMETh TPEJICTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak

COCTaBHOM 4acTH (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
Haumenopanue Koun- B Tom uucie Tpakru- DJIeKTPOHHBIE (I (POBBIE)
Ne i/ pa3zesnoB U TeM qyecKHue
qeCTBO KOHTPOJIbHast 06pa30BaTeJILHLIe pecypcehl
nporpamMmmsbl 9aCOB paﬁora paﬁOTbI

1 i‘i’iﬁiﬁf&iﬁ - 4 1 bubmorexa LIOK
B I https://m.edsoo.ru/1c209e37

2 Amnanutudeckas 15 1 bu6nmmoreka [IOK
reOMeTpHS https://m.edsoo.ru/1c209e37
[ToBTOpEHHUE,

3 0000111eHUE U 15 1 bu6nmorexa LIOK
cUcTEMaTH3aIUs https://m.edsoo.ru/1c209e37
3HAHUH

4 O0BEM 17 1 bubnuoreka [{OK
MHOTOTpaHHHKA https://m.edsoo.ru/1c209e37

bubnunoreka LIOK

5 Tena pamierus 24 1 https://m.edsoo.ru/1c209e37

6 Ecj)fem )a(lil(/)lcn/l u 9 1 Bubmorexa HOK

°b https://m.edsoo.ru/1c209e37
00BEMBI KPYTIIBIX TET
bubmmoreka IIOK

! JBiierns S 1 https://m.edsoo.ru/1c209e37
[ToBTOpEHME,

7 00o61IeHne 1 13 1 bubmuorexa [IOK
CHCTEMATH3aLNA https://m.edso0.ru/1c209e37
3HAHUH

OBILIEE KOJIMYECTBO 102 8 0

YACOB IIO ITPOTPAMME
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