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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1o npeamety «l'eoMeTpusi» Ha ypOBHE CPEIHETO OOIIETro
oOpa30oBaHUs COCTaBJieHA HA OCHOBE MOJoKeHHM u TpeboBaHull K pe3yibTaTam
OCBOGHHUS OCHOBHOM  00pa3oBaTelbHOM MIPOrpaMMBbI  CPEAHETO  OOIEro
oOpa3oBaHMs,  TOpeAcTaBieHHbIX B DexaepadbHOM  TOCYIAapCTBEHHOM
oOpa3oBaTenbHOM CTaHIapTe cpeaHero ooOmiero oOpazoBanus  (IIpuka3
MunncrepctBa npocemienus: Poccuiickoit @eneparun ot 12.08.2022 No 732 «O
BHECEHMHM W3MEHEHMH B (delnepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTelIbHbIN
CTaHAApT CpelHero o0mero oOpa3oBaHUs, YTBEPKIEHHBIM  MpPUKa30M
MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoit ®@enepannu ot 18.05.2023
noo MNe 371), denepanbHOil paboyeid MporpaMMbl  YIIIyOJCHHOTO YPOBHS
u3ydenus ydeOHoro mpenmera «l'eomerpusi» (10-11 kmacc), OOIlI COO u
yueoHoro mimaHa ['BOY COII Ne 2 r. Ce3panu, a TakkXe Ha OCHOBE
XapaKTEPUCTUKNA  INIAHUPYEMBIX  PE3yJbTaTOB  JTYXOBHO-HPaBCTBEHHOTO
pa3BUTHS, BOCHHUTAHUS M COLMAIU3ALUU OOYYaIOIUXCs, MPEICTABICHHBIX B
paboueit nporpamme Boctutanus ['bOY COILL Ne 2 r. Cei3panu.

Iear ocBoeHuss mnporpaMmbl yuyedHoro kypca «['eomerpusi» Ha
YIJy0JIéHHOM  YPOBHEe —  pPa3BUTHE  WHAWUBUIAYAIBHBIX  CIOCOOHOCTEH
oOydJarommxcss MpU M3YYCHUH TE€OMETPUH, KaK COCTABISIONICH MPEIMETHON
obnmactu «Marematnka u WHGOpPMATHKa» dYepe3 o0OecleueHne BO3MOKHOCTHU
MPUOOPETEHUST U UCIOJIb30BaHUSI 0Ooyiee TIYyOOKHMX TE€OMETPUYECKUX 3HAHUN U
JNEUCTBUN, CHEMU(UUHBIX TEOMETPUH, H HEOOXOAUMBIX JUIA YCIEIIHOTO
npodeccHoHaTBFHOTO 00pa30BaHusl, CBI3aHHOTO C MCMOJIb30BAHNEM MaTEeMAaTHKH.

IIpuopuTeTHBLIMM 331a4aMU Kypca T€OMETPUHU Ha yTIyOJEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUITUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIFOTCS:

pacIMpeHne MpeCTaBICHUS 0 TEOMETPUH KaK YacTH MUPOBOW KYJIbTYpHI U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3H TEOMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMHupOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax KaK o
BOKHEUIITUX MAaTeMAaTHUYECKUX MOJECINSIX, TO3BOJISIFONINX OMUCHIBATH M HM3ydaTh
pa3HbIe SBIIEHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUHHOTO armapara 1o pasaeny
«CtepeoMeTpus» y4eOHOTO Kypca T€OMETPHH;

dbopMHupOBaHWE  yYMEHHS  BJIQJECTh  OCHOBHBIMH  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
bopMyT M YMEHHE HMX MPUMEHSATh, YMCHHUS JOKa3bIBaTh TEOPEMBI W HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOJACISIX U B PEATHHOM
MUpE MHOTOTPAaHHUKMA M Teja BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKUE
MOJIEIIH;

(dbopMHpOBaHKE MOHUMAHUS BO3MOXKHOCTH AKCMOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TeOopHi, (OPMHUPOBAHUE TMOHUMAHUS POJH AKCHUOMATHUKH TIPH



IIPOBEJCHNUN PACCYKICHUN;

(opMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU J0Ka3aTEJIbCTB U AJITOPUTMOB
peuIeHus, YMEHHMsSI UX INPUMEHATh, IIPOBOJIUTH JOKA3aTENIbHBIE PACCYXICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeIbCTB  IIpU



00OCHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJIECHUI U POJIM aKCHOMATUKH B TIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTyalbHbIX W TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronMXcsi, MO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIBCKIX
yMEHUH, KpUTUIHOCTH MBIILICHUS, HUHTEPeca K U3YUCHHUIO T€OMETPUH;

dopmupoBaHre (PYHKIIMOHATIBHONH TPaMOTHOCTH, PEJIEBAHTHON T€OMETpHU:
YMEHHUsSI paclo3HaBATh TMPOSIBICHUS TE€OMETPUUYECKUX TMOHATUN, OOBEKTOB W
3aKOHOMEPHOCTEH B PEabHBIX JKU3HEHHBIX CUTYalUsX W MPU H3YyUYEHUHU JPYTHX
y4eOHBIX TPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CUTYyallMi, HCCIEJOBaHUSI TOCTPOCHHBIX MOJIENEH,
MHTEPIPETALNN OJYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 xnaccax siBasttotcsi: «IIpsiMble U TIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpIWHATHI B
IPOCTPAHCTBE», «J{BUIKEHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo ®PI'OC COO tpebGoBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTiayOJEHHOM YpPOBHE OOy4YEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUW  pachpefensercs He TOJbKO IO
COJIepKaTEeNIbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHus DepepanbHOil padboueit
POrpamMMbl, PACHpPENEICHHBIM MO ToJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM 00yYarouIuecs
oOpamanich HEOAHOKPAaTHO. OTO  TO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHITUSIMHU U HaBBIKaMU MOCJIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLLYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUNA O0YyUYalOIIUXCs, pacliupss U yriayOsss
ec, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K HU3YyYEHHIO TEOMETPUU Ha YIIyOJICHHOM YpOBHE IIO3BOJISET:

co3aaTh ycioBus mis auddepeHimanin 00ydeHus, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpPOTpaMM, OOECHEeUUuTh YIIIyOJICHHOE
M3Y4YEHHUE T€OMETPHUM KaK COCTaBJIsIOIIEH yueOHoro npeamera «MaTemaTukay;

NOJATOTOBUTH OOYYAIOIIMXCA K MPOAOHKEHUIO H3YYEHUsS MATEMaTHKU C
y4eToM BBIOOpa Oynmymiel mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEXKITY

o0muM 1 podhecCHOHATBHBIM 00pa30BaHUEM.
MECTO YYEBHOTI'O ITPE/IMETA B YYEBHOM IIJIAHE

Ha u3ydenue yuebHOro kypca «l'eomeTpusi» Ha yriayOJIeHHOM YPOBHE OTBOJIUTCS
204 ygaca: B 10 xnacce — 102 ygaca (3 gaca B Heaeno), B 11 kimacce — 102 yaca (3
yaca B HEJIEITIO).



1. COAEPKAHUE YYEBHOI'O IIPEJIMETA «I'eomeTpus.
Yriy0JieHHbI YPOBEHDb)

10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHOE pacmojoXeHHe IMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajulelbHble W CKpemmBarommecs npsmele. IIpu3Haku CcKpemuBaronmxcs
npsameIX. [lapamiensHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IpsIMbIE B IPOCTPAHCTBE, NaPAJIEIIBHOCTD TPEX MPSAMBIX, IAPAIIEIbHOCTh IPSIMOU
U 1ockocTH. [lapamnenbHoe W LEHTpPalbHOE MNPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBa NapauieIbHOrO0 MpoeKkTHpoBaHusd. H3o0paxenue
Guryp B nmapajuiesbHOM MPOEKUMHU. YTIbl C COHAIPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXKy NPAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajlieiIbHbIC
IIJIOCKOCTH, CBOMCTBA IapaJuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTU: TETpadJlp, MapajuieJenune,
MMOCTPOECHUE CCUCHUU.

IleprieHIMKYISAPHOCTh NPSIMOM U IJIOCKOCTH: NEPIICHINUKYIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MNpsAMbIE NapAJUICIbHBIE WM MNEPHEHAMKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpemMa O MpPSIMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OproronansHOe IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSTHUE
OT HOpsIMOM 1O  IUIOCKOCTH, MpoeKkuuss  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  MEPHEHIUKYJSIPHOCTH — ABYX
IJI0CKOoCcTer. Teopema o TpEX NMEepPIEeHINKYIIAPAX.

Yriel B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, TMHEWHBIA YToJI ABYTPAHHOTO yriia. TpeXrpaHHbIi 1 MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBoilCTBa IUIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOTO yTJa.

MHororpaHHuKH

Buapsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: Nn-yronbHas
npusMa, npsiMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U TIOJHAsI MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TPAMOYIOJbHBIM  TApAJUIETENUIES W  €ro  CBOWCTBA.
Kparuaiiiie myTh Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yroiapHas mDUpaMuna,
npaBwibHAs W yceucHHas mnupamuasl. CBoicTBa pedep M OOKOBBIX TIpaHeit
IIpaBUIbHOW mnuUpamuibl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IIpaBWIbHAs INpU3Ma U



npaBWiIbHAs NUpamMuAa, NPaBWIbHAS TPEyrojbHAas MNUpaMuia M NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTIOIPAHHUKAX: OKTa’Jp,
TOJEKa3p U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: peOpa, [MaroHaiu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJHOM NOBEPXHOCTH MPSMOMl INPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IIOBEPXHOCTH MPSAMON MPHU3MBI.
[Tnomans OGOKOBOWM MOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOM MHUpaMHIBbI,
TEeopeMa O IUIOIIA I YCEUCHHON TUPaMU/IbL.

CummeTpuss B INPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  ITPABUJIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuielienuneaa, CUMMETPHsl MPABWIbHBIX MPU3M, CHUMMETpPUS MPABUIbHOU
nUpamMubl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBbl KOJUIMHEApHBIC, COHANPABICHHBIE M IMPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KEHUS] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O Pa3jIOKEHWH BEKTOpa IO TPEM
HEKOMILIaHApHBIM  BekTopaM. IIpsiMoyrosibHas cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopauHaTel BekTopa. CBSI3b MEXIYy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMHU TOYEK. YTOJd Mexay BekTopamu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[TonsATHSA: TMIMHAPUYECKAsS TOBEPXHOCTh, KOHHMYECKAsh TOBEPXHOCTD,
chepuieckass TOBEPXHOCTh, O0Opa3zyroIlme TOBEpXHOCTeH. Tena BpaleHus:
MUINHAP, KOHYC, YCEUCHHBIM KOHYC, cdepa, map. BzaummHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTeldbHash IUIOCKOCTh K cdepe. M3o0paxkenuwe Ten
BpaIlllcHUS Ha TJIOCKOCTH. Pa3BépTka mwimHapa u koHyca. CummeTpust cepbl u
mrapa.

O6beéM. OcHOBHBIC cBoOMcTBa 00BEMOB Ten. TeopemMa 00 o00bEMe
MPSIMOYTOJILHOTO Tapajijiesienunena M ciaeAcTBus u3 Hee. OO0bEM mpsMod u
HAKJIOHHOW TPHU3MBI, MWIMHJPA, TUPAaMHIBI U KoHyca. OOBEM I1apa W I1apoBOTO
CETMCHTA.

KomOuHanuu Ten BpallleHHs W MHOTOrpaHHUKoB. Ilpu3ma, BnucaHHas B
UWJIMHAP, ONHMCaHHas okojio MwiuHiapa. Ilepeceuenue cdepsl U mapa ¢



miockocThio. Kacanme mapa m chepsl MmIockocThio. [ToHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIONIaAb chepbl U e¢ yacTel.
[Togobue B mpoctpancTBe. OTHOILIEHHWE OOBEMOB, IUIOMIAJEH TMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romoreTus. Pemenue 3amau Ha
MJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUYCHUS LUIIMHIpA
(mapaymienbHO YW TEPHEHAMKYJSIPHO OCH), CEUYEHUsI KOHyca (mapaliesibHble
OCHOBAHHUIO U MPOXOSIIUE YepEe3 BEPIINUHY), CEUCHUS I11apa, METOIbl TOCTPOCHUS
CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIepeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Haj BeKTOopamH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. lIpsMoyronbpHas
cucTteMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJA MPH PEHICHUH TIeOMETPUUYECKUX
3a1ad.

JIBMKEeHHUs B IPOCTPAHCTBE

JIBixkeHus: mpoctpanctBa. OtoOpakeHus. [[BrkeHuss U paBEeHCTBO (Quryp.
OOmue cBoicTBa JBW)XEHUW. Buuabl ABMKEHUM: MapalliebHbI MEpeHoc,
[EHTpajbHasl CUMMETpHsA, 3€pKajbHas CUMMETPHUsS, TOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nojoous. [Ipsimas u chepa Diinepa.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaancKoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULINK 00YYaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHMCKOro  0OIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoLeTyp TPaKTAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI U APYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUHM C HX
GyHKIMSIMU 1 Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUHMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIOJIb30BaHUE 3TUX JIOCTHXKEHUH B JApPYTUX HayKax, TEXHOJOTHusX, cdepax
DKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM [JOCTH)KEHHM HAyKu U JEATEeIbHOCTBIO YYCHOr0, OCO3HAaHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOIO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHNE:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas 3CTETHUKY MaTeMaTHUYECKHX
3aKOHOMEpPHOCTEM, 00BbEKTOB, 3aj]lay, PEUICHU, pacCyKIeHUH, BOCTIPUUMYUBOCTh
K MaT€eMaTHYECKUM acClEKTaM pa3ju4HbIX BUJI0B HCKYCCTBa,

5) puznyeckoe BocnuTaHNE:

cOPMUPOBAHHOCTh YMEHHUSI MNPUMEHATh MaTeMaTHYEeCKHE 3HaHHUsS B
MHTEepecax 3710pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSATUUA U
OTIIbIXa, peryispHas (u3nvecKass akTUBHOCTh), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03OPOBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHATBHOM  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOM M €€ MNPUIIOKEHUSIMH, YMEHHE COBEpLIATh OCO3HAHHBIM BBHIOOP
Oyaymieit mpodeccuu U peaau30BbIBAaTb COOCTBEHHBbIC JKU3HEHHBIE IIJIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEIICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAaHWE BIUSHUSA
COIIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLUAIBbHON
Cpellbl, OCO3HaHHUE TNIOOATBHOIO XapaKkTepa SKOJOTMYECKUX MPOOIeM, OpHEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWN [JI peImeHus 3amad B 00acTu
OKpY’KaloLEel Cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKHM WX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKU U OOIIECTBEHHOM  MpPaKTUKH, IOHUMAHHE
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeTOBEYECKON IesATEIbHOCTH, JTaloOB €¢
pa3BUTHUS W 3HAYUMOCTH [JI Pa3BUTUS UUBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOl KaK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M MCCJIEA0BATEIBCKYIO JIESITEIHHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTesbHBbIC YHHBEPCAJIbHbIE YUeOHbIe AeiCTBUSA

ba3oBble 1oruyeckue 1eicTBUA:

BBUSIBJIATh M XapaKTEPU30BaTh CYILIECTBEHHbBIE MPU3HAKUM MAaTeMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOUICHHWM MEXIy MNOHATUSIMH, (POPMYJIHUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBaHMSI JiJ1s1 000OIEHNS U CPAaBHEHU S, KPUTEPUH MPOBOAUMOTO aHAJIN34;

BOCIIPUHUMATh,  (QopMyIHpoBaTb M  NIPeoOpa3oOBBIBaTh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHbIE, YACTHBIE U O0IIME, YCIOBHBIE,

BBISIBJISITh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUHS
B (hakTax, JAHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSX, MpEAjaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYU;

JeNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh C€rnocod peleHus Yy4yeOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BapHMAaHTOB  pEIIEHHUs, BbIOMpaTh Haubonee MOAXOAAIUMH C  YUCTOM
CaMOCTOSTEIIHO BBIJICJIEHHBIX KPUTEPHUEB).



Ba3oBble ucciiegoBarejbcKkye 1eMCTBUS:

HCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT ITO3HAHUS,
dbopMynupoBaThb  BOMPOCH,,  (PUKCHpYIOIIME  OPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO TMO3UIINI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTo 00bEKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSIMU, TPOIIECCAMHU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIECHUS W BBIBOJABI MO pe3yjbTaTam
MPOBEICHHOTO  HAOJIONEHMS, UCCJIECJOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATh
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanumeii:

BBISBIIATH JAeUIIATHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJI PELICHUS 3a]1a4H;

BBIOMPATh HHPOPMAIINIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIHMIO PA3THYHBIX BHUIOB U
dbopm npeAcTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €¢ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJICKHOCTh uHopMau () CaMOCTOSITEJIbHO
c(hOopMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHUBEPCAJIbHBIE YUeOHbIE HeiicTBUS

OO0menue:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKACHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEJIsIMH OOIICHUS, SICHO, TOYHO, I'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajady, BBICKA3bIBaTh UJEH, HAIlleJIEHHbIE Ha TIOUCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKJICHHSIMU JPYTUX YYacCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTaBISATh PE3yJIbTaThl PEIICHUS 3aJ1aud, DKCIEPUMEHTa, UCCIIeI0OBAHMUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4YETOM 3ajad
Mpe3eHTalun u ocoOeHHOCTEH ayAUTOPUH.



PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Camoopranusanmus:

COCTaBIISITh TUIAH, aJITOPUTM PEIICHUS 3a7a4H, BHIOMPATh CIIOCO0 pEIIeHUs ¢
Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YI4ETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJaJeTh HABBIKAMH  TO3HABATEIbHONH  pediiekcuu  Kak  OCO3HAHHS
COBEPIIIAEMbIX JIEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3ysibTaTa pEIIeHUs
MaTeMaTHYECKOH 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TP PEUICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HalJICHHBIX OIMMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTATa 1EJIU U YCIOBUSAM, OOBIACHITH MIPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETCHHOMY OIIBITY.

CoBMecTHas1 1eITEJILHOCTD:

MMOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYJTLHON
paboThl mpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1I€Jb COBMECTHOM
NEeATEeTLHOCTH, TJIAHUPOBATh OPraHW3aIlUI0 COBMECTHOM pabOTHI, pacIpeacisTh
BUJIbI PpabOT, JOTOBApUBATHCI, OOCYXIaTh MPOLECC U pe3yJbTar pabdoThI,
000011aTh MHCHUSI HECKOJIBKUX JTIO/CH;

y4acTBOBaTh B I'PYMIOBBIX (popmax paboThl (0OCYKIaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMB» MW HWHBIE), BBINOJHATH CBOK 4YacTh paboTel U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMU 4YJICHaMH KOMaH[IbI, OIICHUBATH
KaueCTBO CBOEr0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kinacca oOy4Jaromuiicss Hay4YuTCs:

e CBOOOJIHO OINEpPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUM TIPHU
pEIICHUH 3a7a4 U MTPOBEJACHUH MaTEMAaTHYCCKUX PACCyKICHUM;

® TIPUMEHSATHh AKCHOMBI CTEPEOMETPUHU M CIEJCTBUSA W3 HHUX NP PEIICHUN
TEOMETPUUYECKHX 3a]1a4;

e KiaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OIMEpUPOBaTh TOHATHSIMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXIy NPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO OIEPUPOBATH MOHSATHUSMHU, CBS3aHHBIMH C MHOTOTPaHHUKAMH,



cBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MpPU3MA,
nupamuaa, NpsMOYTroJIbHBIN Napajlieenunesn, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

CBOOOJIHO  OMEpUPOBaTh MOHSATHSMH, CBSI3AHHBIMH C  CEUYCHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBITIOJTHSTh napajuiebHOE, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
NPOEKTUPOBaHKUE (UTYpP Ha IMIIOCKOCTh, BBHIOIHATH U300pakeHUs Guryp
Ha TUIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB Pa3UYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  TUIOMIATM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpH3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYJI;

cBOOO/IHO ONEPUPOBATh NOHITUSIMHU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUHU
¢uryper;

CBOOOJHO OMEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOUIUMH BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

BBITIOJHATH JCHCTBUS HaJl BEKTOPAMHU;

pemaTh 3aJaud Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKHX OTHOIICHUH U
HaXO0XJICHWE TEOMETPHUYECKUX BEIMYWH, MPUMEHSS HU3BECTHBIC METOIBI
IpU PELICHUH MaTeMaTHUYECKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATHh MOPOCTEHIlIMEe NpPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKUX 3a/1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

OPUMEHATHh TOJY4YCHHbIE 3HAHWA HAa TMpaAKTUKE: CpaBHUBATh W
aHaJIM3UPOBaTh peajbHbIE CUTYyallMd, MPUMEHATh U3YUYCHHbIC MOHATUS B
npolecce IMOMCKAa pEIIEHUS MaTeMaTU4YecKu  CPOpMYITUPOBAHHOM
npoOeMbl, MOJAEIMPOBATh PEAJbHBIE CUTYallUd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUHA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXO0X/ICHUEM T'€OMETPUUYECKUX BEJINYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPUHM Kak
COCTABHOM 4acTH dyHnamenTa pa3BUTHUSA TEXHOJIOTH.



K konity 11 kiacca oOyJaromuiicss Hay4YuTCs:

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMU C LWJIMHAPUYECKOM,
KOHUYECKOW U Cc(EepruecKold MOBEPXHOCTSAMHU, OOBICHAITH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMU C TEJIaMU BPALICHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Teda BpamieHus (UWIMHApP, KOHYC, cdepa U IIap) U
OOBSCHATH CIIOCOOBI OJTyYEeHHUSI TEJT BpaIlCHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYUCIISITh BEJIWYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpAaIlCHHUS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOTPAHHUKOB M TEJ BpallCHMS,
T€OMETPUYECKHX TEJ ¢ TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMU TeEI
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cepy U
OMMCAHHBIA OKOJIO cephl, cepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXIY IUIOIIAIIMH OBEPXHOCTEN U 00bEMaMHU
ITOTO0OHBIX TEN;

n3o0paxaTbh u3ydaeMble (UTYpPBI, BBITOJHATh (BBIHOCHBIE) TIIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B POCTPAHCTBE;

BBITIOJTHSTH OTIEpAIluU HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B J€KAPTOBOM CUCTEME KOOP/IUHAT;
pelaTth reOMETPUYECKUE 3a]]a4i Ha BBIYMCICHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUWA OT TOYKU JI0 IJIOCKOCTH, B
1[€JI0M, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PEUICHUY;
CBOOOJTHO ONEPHPOBATH TOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB M TEJ BpaIEeHUS MPHU
MapajuIeIbHOM  [EPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TI0100US;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEYEHUS LMJIMHIpA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsI KOHYyca (MapajuieibHble
OCHOBAHMIO M TMPOXOMSIIME 4Yepe3 BepIIMHy), CEYeHHUs Iapa;



MCMOJIb30BaTh METOJBI ITOCTPOCHHSI CEYEHHM: METOJ CJIEA0B, METO]
BHYTPEHHETO MPOEKTUPOBAHMS, METO/T IEPEHOCA CEKYIIEN TNIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpuueckre (HakThl JJISI PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIAralIiuX HECKOJIBKO IIArOB PEUICHUS, €CIU YCIOBHUS
NPUMEHEHUS 3a/IaHbl B SIBHOUM U HESIBHOU opMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHX 3a/aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWSI  HA  NPAKTUKE:  CPABHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIMU, IPUMEHSITh N3YUYCHHbBIC
MOHATHUS, TEOPEMBI, CBOWCTBA B NPOLECCE TOUCKA  PEIICHUS
MaTeMaTu4ecku  cHOpMyJIMpPOBAaHHOM  MPOOJIEMBI, MO/JIEIIUPOBATh
pEAIbHBIE CUTYyallUH HA SI3BIKE I'€OMETPUM, HCCIENOBATh IOCTPOCHHBIE
MOJIEIA C HCHOJIb30BAHUEM T'E€OMETPUYECKUX TIOHATUA M  TEOPEM,
ammnapara anreOpbl, pemarb MOPAaKTUYECKUEe 3a7adyd, CBS3aHHbIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEINYNH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM 4acTH dbyHIameHTa pa3BUTHSA TEXHOJIOTUH.



3. . TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI, © BO3MOXHOCTH UCITIOJIb30BAHUS 110 3TOM TEME
0P 1 HOP, KOTOPBIE ABJIAIOTCH YYEBHO-METOJAUYECKUMHU MATEPUAJTAMHA

10 KJIACC
KoauuyecTBO 4acoB CnucoK HTOrOBBIX Cnoco0 oneHku
HaunmenoBanu DJIeKTPOHHBbIE IUIAHHPYEMBIX HTOTOBBIX
Ne € pa3jieioB u Koutposnsupr | Ipakr | (WdpoBbie) Pe3yJIbTaTOB C NJIAHUPYEMBbIX
n/m | Tem e paéoThI nuecku | 00pasoBaTejbHbIE YKa3aHHEeM 3TanoB UX pe3yJabTaToB
NpPOrpamMmblI Bcero e pecypcbl dopMupoBanus
padort
bl
OIIEPHPOBATH VCTHBIR ompoc;
OCHOBHBIMH NOHATUAMU | PerieHne y4eOHBIX U
https://resh.edu.ru/subj CTEPEOMETPHH; [PaKTHKO-
Beenenue B 23 1 ect/lesson/4756/consp | mpumensite  akCHOMBI | OPUEHTHPOBAHHBIX
CTEpEOMETPHUIO ect/?ysclid=1190c1d69l | crepeomerpun U | 337a4;
266045463 CJIEACTBUS U3 HUX. Kontposnbnas pabora;
CaMocrosgTenbpHas
pabora.
KJIaCCH(PHUIINPOBATH IpakTrueckas paboTa;
B3aMMHOE KonrtponsHas paboTa
Biaumnoe https://resh.edu.ru/subj PacIoNIoKEHHE TIPAMBIX
pacioIoxCHNC 6 1 1 ect/lesson/6133/consp | B IPOCTPAHCTBE,
HPAMBIX B ect/?ysclid=119r5j9¢5z | mmockocTei B
[POCTPaHCTBE 185545852 IPOCTPAHCTBE, MPAMBIX
u MJIOCKOCTEH B
POCTPAHCTBE.
[MapannensHOC 8 https://resh.edu.ru/subj | xmaccudunupoBaTh Temaruueckas pabota
Th TIPSAMBIX U ect/lesson/6065/consp | B3aumHOe



https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6133/conspect/?ysclid=ll9r5j9c5z185545852
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774

IIJIOCKOCTEH B

ect/?ysclid=119r660g6

PacCIoJIOKECHUE IPAMBIX

IIPOCTPAHCTBE h847640774 B IIPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX
1 IJIOCKOCTEH B
IIPOCTPAHCTBE.
KJIAaCCU(UITUPOBATH YcTHbIi onpoc;
[TepniennuKkymst B3aMMHOE Pemenne yueOHBIX U
PHOCTB https://resh.edu.ru/subj | pacmosoxenue npsMbix | IPAKTHKO-
TIPSIMBIX U 25 ect/lesson/4724/consp | B mpoCTpaHCTBE, OPHCHTHPOBAHHBIX
IJIOCKOCTEH B ect/?ysclid=1190ecw8c | mockocreii B 3anad;
IPOCTPAHCTBE x904892883 MIPOCTPAHCTBE, MPSIMBIX CamocrosTenbHas
U IJIOCKOCTEH B pabora;
pOCTpaHCTEe. [TpakTudeckas padboTa
https://multiurok.ru/fil | ©ePHPOBATE KonrpomeHas pabora;
es/ugly-i-rasstoianiia- | MO T AAMH, Temarwaeciuii
Vsl 1 16 V- CBS3aHHBIMHU C YTJIAMH | JUKTAHT;
paccTosHus prostranstve.html?yscl B MIPOCTPAHCTBE: MEXKNY | TecTUpOBAHUE
id=119r7cdimx601246 | " y
MPOCTPAHCTBE, MEKIY
90 IIPSAAMOH U INIOCKOCTBIO.
OIEePHPOBATH KontponbHas pabora;
MMOHSATHUSIMH, CaMocrosgTenbpHas
https://resh.edu.ru/subj | “B13aHHEIMH ¢ pabora
Muororpann 7 ect/lesson/6018/consp | M 0T OTPAHHHKAMHE;
K ect/2ysclid=1190h8zi51 | PAcTOHABATE
61601741 OCHOBHBIC BH/IBI
B MHOTOTPaHHHKOB
(mpu3ma,  mUpaMUa,

MIPSAMOYTOJIbHBIN



https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/6065/conspect/?ysclid=ll9r660g6h847640774
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://multiurok.ru/files/ugly-i-rasstoianiia-v-prostranstve.html?ysclid=ll9r7cdimx601246950
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741

napaieNnenunen, Kyo);
KJIaccu(puIpoBaTh
MHOTI'OI'paHHUKH,
BBIOMpas ~ OCHOBAHHUS
JUIsL KITaccu(UKaIuy;
CBOOOJTHO OIEPUPOBATH
IIOHATUAMU,

CBSI3aHHBIMU c
CEYeHUuEM
MHOTOT'PAHHUKOB
IIJIOCKOCTBIO;

CTPOUTH CEUYEHUs
MHOTOT'PAHHUKOB
pa3IMYHBIMHU
METOAMH;

BBIUMCIIITh  IUIOIIAN
MMOBEPXHOCTEN
MHOTOT'PAaHHUKOB

(mpu3ma, mnMpamuza),
reOMEeTPUYECKUX TeJ C
npUMEHEHHEM (popMyII.

OIepupoBaTh [MpakTuueckas paboTa;
HOHSTHSIMH, Martemarudeckuit
https://resh.edu.ru/subj | coorsercTByIOMUME JUKTAHT
Bexrops! B 12 ect/lesson/4758/consp | BekTopam
TIpOCTPAHCTBE ect/?ysclid=II9r7waoz | xoopauHaTam B
2349196648 MIPOCTPAHCTBE;
BBITIOJIHATD  JIEHCTBHS
HaJl BEKTOPaMH.
[ToBTOpeHue, 5 https://multiurok.ru/fil | pemate  3amaun  wHa | KoHTponbHas pabota

00001IeHne U

es/povtorenie-

J0Ka3aTcJIbCTBO



https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://resh.edu.ru/subject/lesson/4758/conspect/?ysclid=ll9r7waozz349196648
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072

cucTeMaTu3all
U 3HaAHUU

geometriia-10-

klass.html?ysclid=119r

ddeqin478457072

MaTeMaTHYeCKUX
OTHOLIEHUI u
HaXO0X/JICHUE
r€OMETPUUYECKUX
BEJINYUH;

MIPUMEHSATH
MPOCTEUIINE
IpOrpaMMHBbIE
cpencTsa u
3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE
CHUCTEMBI TIPHU PEIICHUHU
CTEPEOMETPUUYECKUX
3a/1ay;

U3BJIEKATb,
peoOpa3oBLIBATH U
UHTEPIPETUPOBATH
MH(pOpPMAaLUIO O
MPOCTPAHCTBEHHBIX
r€OMETPUUYECKUX
durypax,
MPEACTABICHHYIO HA
YepTekax U pUCyHKax.
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https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
https://multiurok.ru/files/povtorenie-geometriia-10-klass.html?ysclid=ll9rddeqin478457072
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KJIACC

KommuectBo uacoB

CHOucoOK UTOTOBBIX

Croco0 o1eHKH

Konr | IIpak TUTAHUPYEMBIX HUTOTOBBIX
No HaunmenoBanue pasienoB u poib | THuec DnekTpoHHbIC (IU(PPOBLIE) PE3YJILTATOB C IIAHUPYEMBIX
H/ 11 TEM IIPpOTpaMMbl Bcer HBIE KHe O6pa30BaTeJIBHBIe PECYpPChI yKa3aHuEeM JTaIloB pe3yabpTaToB
Y pabot | pabor ux (OpMUPOBAHUS
Bl Bl
http://matematika.electrichel YcTHBII onpoc;
p.ru/analiticheskaya- CaMocrosTenbHas
geometriya/?ysclid=119rimvp pabora;
1 AHaMTHYECKas TEOMETPHS 15 1
rp808856321 Kontponbnas pabora
http://math.isu.ru/ru/chairs/tp
dm/docs/analit_geom.pdf
Pemenne y4eOHBIX W
PaKTHKO-
HoBToncHIe. o6oBMeHIe 1 https://kpfu.ru/portal/docs/F OPUEHTHUPOBAHHBIX
2 petue, 0bObIIeHH 15 1 840836795/05 120 A5kl_5 sanas;
CHCTEMATH3alAs 3HAHUI
10.pdf KonTpomipHas padoTa;
CamocrosrenpHas
paboTta
https://nsportal.ru/npo- MaremaTuuecKuii
spo/estestvennye- JUKTAHT;
. nauki/library/2020/10/17/te TectupoBanue;
3 O0BEM MHOTOTPaHHHKA 17 1
ma-obyomy- KouTtponbHast pabota
mnogogrannikov-
metodicheskoe-posobie-po
https://resh.edu.ru/subject/les MaremaTuyeckuit
4 Tema Bpamenus 24 1

son/2031/main/?ysclid=119r

JUKTAaHT,



http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://matematika.electrichelp.ru/analiticheskaya-geometriya/?ysclid=ll9rjmvprp808856321
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
http://math.isu.ru/ru/chairs/tpdm/docs/analit_geom.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://kpfu.ru/portal/docs/F840836795/05_120_A5kl_510.pdf
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157

mk6stj110872157

TectupoBanue;
KonTtponbHas padora;

[Inomanm noBepxXHOCTH U

TemaTnyeckas paboTa

Maremarnueckuii
https://ege-

JIHUKTaHT;

study.ru/ru/ege/materialy/ma

00BEMBI KPYTJIBIX T o tematika/konus/?ysclid=119rn EOHTP onbHaA pabora
wuBkr745188450 paxTieckas pabora
https://resh.edu.ru/subject/les KonTposbHas padoTa;
JIBYO>KeHUS 5 son/6297/conspect/?ysclid=ll [IpakTuueckas paborta
9rpfox79521452500
https://100urokov.ru/predme Marematuueckuii
ty/dvizheniya?ysclid=I19rg6i JIAKTAHT;
4ha530745118 Pemienue y4eOHbBIX U
[ToBTOpeHME, 0000IICHIE U 17 https://youclever.org/book/te IPAKTHKO-
cHCTEeMaTH3aIus 3HAaHUH la-i-poverhnosti- OpPUEHTHPOBAHHBIX
vrashheniya- 3a1ad4;
2/?ysclid=119rr164e7182082 KonTtponbHas pabora;
831 [IpakTuyeckas pabora
OBIIEE KOJIMYECTBO YACOB 102
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https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9rmk6stj110872157
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://ege-study.ru/ru/ege/materialy/matematika/konus/?ysclid=ll9rnwu8kr745188450
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://resh.edu.ru/subject/lesson/6297/conspect/?ysclid=ll9rpfox79521452500
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://100urokov.ru/predmety/dvizheniya?ysclid=ll9rq6i4ha530745118
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831
https://youclever.org/book/tela-i-poverhnosti-vrashheniya-2/?ysclid=ll9rr164e7182082831

Ipuao:kenne. 1.

I'padpuk KOHTPOJIBLHBIX MEPONIPUATHI 1O Y4eOHOMY npeamerty «I'eomeTpusi. Yriy0JIeHHbI YPOBEHb)

1 gyeTBepTH 2 9eTBepTh 3 9eTBepTh 4 9eTBepTh ron
TIEPUOJT
MIPOBEICHHSI
OLIEHOYHOM
HPOIIEAYPBI CEHTIOPH OKTS0Ph HOSIOpB JIeKadpb SHBaph |  (eBpaib MapT arpeib Mai HTOT
HeJlenu HeJIeH Heeu Heeu HENeNH |  HeAeTH HEJIeH HEJIeH HEJIeH 0
YCOHBIN
Y 123456789g1111111%11122222222522333333%
HPEAMET | forace glo|l 1|23/ 4/5/6/& 78 9d 1 24944946 72 99412 3 4 35§¢3
Cpennee odmiee 00pa3oBaHue
I'eometpu
s 10 1 1 0 1 1)1 1 2 4 6
I'eomerpu
s 11 1 1l 1 1 2 1 112 1 2 3 8
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