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NNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomeTpusi» 6a30BOr0 ypoBHsS IJisi 00Y4arOIINXCs
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DeaepalbHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OpPEIbABISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanu3zauus  mporpamMbl  obecredyrMBaeT — OBJAJEHHE  KIIOYEBBIMH  KOMIIETCHILUSMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa3oBaHUs, IEIOCTHOCTH
00OLIEKYIbTYPHOT0, TUYHOCTHOTO U TO3HABATENILHOTO PA3BUTHS TUYHOCTH 00YYarOMINXCS.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHOoCTh yueOHOTO Kypca TE€OMETpUM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHS
00yCIIOBJICHa TPAKTUYECKONW 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB
0o0ydeHHUs] TEOMETPUH B HAMPABICHUU JIMYHOCTHOTO PA3BUTHUS OOYYAIOIIUXCS, POPMHUPOBAHUS
(GyHKIIMOHAIBPHOW MaTeMaTH4YeCKOM T'pPaMOTHOCTH, M3y4Y€HHUS APYTUX Y4EeOHBIX TUCIUIUIMH.
PazBute y oOywarommxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMETPUYECKUX aOCTpaKLMi, COOTHOIIEHHH PEaIbHOTO M MICATBHOTO, XapaKTepe OTPaKCHHS
MaTE€MaTU4YeCKON HAayKOM SIBIIEHUW U IIPOLIECCOB PEAJIBHOIO MMPA, MECTE T€OMETPUU B CUCTEME
HAyK U pOJIM MaTeMaTUYECKOr0 MOJEIUPOBAaHUS B HAy4YHOM I[IO3HAHUU U B MPaAKTUKE
crnocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YyYalllUXCs, a TakkKe KadecTB
MBIIUTICHHS], HEOOXOIMMBIX /ISl QAN Tallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEAHEro OOIIero
o0Opa3oBaHMs, TaKk Kak o0OecrnedynBaeT BO3MOKHOCTb WM3Y4YEHHsI KaK TUCIUIUIMH €CTeCTBEHHO-
Hay4YHOU HaAINpaBJICHHOCTH, TaK U TYMaHUTapHOIA.

Jlormdeckoe MplluieHHe, GOpMUpyeMOe TpPHU U3YYCHHUU OOYYAIOUIMMUCS TMOHSTUHHBIX
OCHOB TE€OMETPHH H TOCTPOCHUH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJIe pEIICHUs
FeOMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh U OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU pEIIeHWU 3a7ad €CTeCTBEHHO-HAy4YHOTO ILMKJIA, B YaCTHOCTH U3 Kypca
Gu3uKu.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0jacTsax JesTeNbHOCTH 4esoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU W MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €ro COLHMAIBHOTO OBITHs, (opMa OTpak€eHUS OKPYKAIOIIETO MU,
yCIOBHE  YCHEIIHOTO TIO3HAHMS M aKTUBHOTO MpeoOpa3oBaHHs  JCWCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu 0OBEIUHSET pa3HbIe BUIBI yUeOHOU U TPYIOBOU
NEeSTENIbHOCTH, SIBJIAETCA OJAHUM M3 MPO(GECCHOHAIbHO Ba)KHBIX KauyecTB, MOJTOMY aKTyaslbHa
3amavya GopMHupoBaHUS Yy 00YHarOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTU
00pa3HOr0 MBIIUIEHUS! — CYLIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K TPaKTHUECKOU
JESTEIILHOCTH 110 MHOTHM HAINPaBJICHUSIM.

Ileas ocBOEHUS MpOoTrpaMMBI yueOHOTO Kypca «I eoMeTpusi» Ha 6a30BOM ypOBHE O0yUCHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS W HMCTOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHUHA U
NeNCTBUH, cielu(PUIHBIX TEOMETPHUU, BO3MOKHOCTH YCIICITHOTO MPOIOJDKEHUST 00pa30BaHUS IO
CHEIHNAIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHHEM F€OMETPHH.

[Iporpamma 1o reomeTrpur Ha ©0a30BOM ypOBHE IIpeJHa3Hau€Ha Ui OO0y4arommxcs
CpemHEe! IIKOJIbI, HE HWCHBITHIBABIIMNX 3HAYUTEIHHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mne MaTeMaTHYeCKue YMEHHs, CBSA3aHHbIE CO CIEIU(PHUKON reOMETPUN U HEOOXOAMMBbIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0oro, OoHM UMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPUIO
Oonee ri1yo0OKoO, €Clii B JaJIbHEHIlIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
po(eCCHOHATIBHOMN 1EATEIbHOCTH.

JlocTrkeHHe el OCBOEHUS MPOrpaMMBbl 00€CTIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3aga4. [IpuopuTteTHBIMU 3a1auaMu OCBOCHUS Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTh MHPOBOH KYJIBTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;
e (opMuUpOBaHME IPEACTABICHUS O MHOTOTPAHHUKAaX M Telax BpallleHHs Kak o
BOXHEHIINX MaTEMATUYECKUX MOJENSIX, TO3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTexkax, MOJENAX U B pPEalbHOM MHUpE
MHOTOTPaHHUKH U T€Jla BPaLICHMUS;

e OBJIQJICHUE METOJAaMHU DpELIeHHs 3aJad Ha I[OCTPOCHHMs Ha H300pakKeHUsX
IIPOCTPAHCTBEHHBIX (pUryp;

e (opMupOBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHSAMU O MHOTOIpaHHHMKax H
TeJNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AJNTOPUTMAMHU PEIICHUS OCHOBHBIX TUIOB 3ajJay; (OPMHPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE  JOKA3aTEJIbHbIE  pAcCyXACHHMs B  XOA€  pEILEHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 3334 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUIGKTYAIbHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOywarommxcs,
NIO3HABATEJILHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHNUN, KPUTUYHOCTH MBIIIJIEHHUS;

e (dopmupoBaHue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAaHTHON T€OMETPUM: YMEHHE
pacro3HaBaTh MIPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYallUsX M TMpPH HM3YYEHUH APYIHX Y4eOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBAaTh HX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHUE MOJENIU, IPUMEHAITh OCBOEHHBIN
reOMETPUYECKUN ammapar JUisl  pelieHus PaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh I1OJYYEHHBIE PE3YJILTATHI.

OTnu4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUU
B HauaJle €ero Mu3y4yeHHus 3a/jay, peIIaeMblX HAa YPOBHE MHTYMTUBHOIO IIO3HAHUA, H
omnpeneaEHHbBIM 00pa3oM OpraHuW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IIPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YyUEHUIO IIPEMETA.

[Ipeanourenne OTAAETCS HAIISHO-KOHCTPYKTUBHOMY METONY OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUSA HMEIT B CBOEHl OCHOBE YYBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
JEeATENbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX IPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEpEOMETPUH MPOBOJIUTCS 32 CUET peIIeHHs 3a7ad Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJAUTCS C
OIIOPOM Ha HAIJISITHOCTh, @ ONIEPHUPOBAHNUE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOTO U3MEHEHMsI €r0 UCXOJHOIO COAEp KaHusl.

OcHoBHBIE coaepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kaccax:
«MHororpaHHukn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUHN pacupeenseTcs He TOIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpEIHEero OOIIero
o0Opa3oBaHuUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueli mporpaMMBbl, pacrpeeIEHHBIM T10 ToJaM 00y4eHHsI, CTPYKTYPHUPOBAHO TaKHUM 00pa3oM,
9TOOBl  OBJAJICHUE T'EOMETPUYCCKHMH TOHATHUSIMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIbHO W MOCTYIIATCIIBHO, C CO6JHOI[€HI/IGM npuHIKMIIa MPEEMCTBCHHOCTH, ‘ITOGBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY '€OMETPUYECKHX MPECTaBICHUN 00yJaromuxcs,
pacmmpsis U yrayouss e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTCs 2 4aca B Heaenmo B 10 kimacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 ydeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, pocTpaHcTBo. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, NapaJlIeIbHbIE 1
cKpenBampmuecss npsamsle. llapannensHOCT NOpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHblE TpsMbIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTb
OpsIMOMl M TJIOCKOCTH. YTJbl C COHANPABICHHBIMHU CTOPOHAMM; YroJl MEXIy HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajulebHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TiockocTei. [IpocTeiimme npocTpaHCTBEHHbBIE (GUTYPHI HA TIIOCKOCTU: TETPAdID,
KyO, mapaJuieNenue]; IoCTPOSHUE CEUeHUH.

[lepnieHaUKYyAIPHOCTh MPSMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsSMble B
IIPOCTPAHCTBE, NpPsIMbIE MApaUICIbHbIE M IEPHEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
MEePHECHANKYJISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopeMa O MpsIMON TNepHeHIUKYISIPHOMN
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJd MEXKAY IPSIMOW U IIOCKOCTBIO; ABYTPaHHBIM yroul,
JUHEUHBIN Yroj AByrpaHHOro yria. llepneHaukylnsp U HakJIOHHBIC: PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, pPAaccTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NpPOeKUusi (GUrypbl Ha IJIOCKOCTb.
[leprieHAMKYASIPHOCTD MJIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTU ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

MHOrorpaHHuKHU

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpu3ma: n-yroapHas npusma; rpaHu
¥ OCHOBAHUS TMPU3MBI; MPsMasi U HaKIIOHHAs TPU3MbL; OOKOBAs U MOJTHAS TIOBEPXHOCTH MPU3MBL.
[Tapamnenenunen, npsMOYroJbHbIA NapajulelienuIen U ero cBoicrea. [lupamuna: n-yromapHas
nupaMuja, TpaHU U OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IOBEPXHOCTb MHUPAMUJBI;
NpaBUjbHAas W YCEUEHHAas MHUpaMHUJA. OJEMEHThl MNpu3Mbl W nupamuasl. lIpaBunbHbIE
MHOTOIPAHHUKHU: TOHSITHE MPaBUILHOTO MHOTOTPaHHUKA; MpaBUJIbHAS MpU3Ma U IMpaBUIIbHAS
NUpaMKJIa; MPaBUIbHAS TPEYroabHas MUpaMUIa U MPaBWIBHEIN TeTpadap; ky0. [Ipencrasienue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoAeKa’Ap W ukocadap. CedeHus NpusMbl U
ApaMUBL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, NPSAMOH, IJIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napauiejenumnenax, NpaBUibHbIX MHOTOTpaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoi
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIAb OCHOBAHWH, TEeOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM Tpu3Mel. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
NpaBWIBHON NUpaMubl, TeopemMa O IUIomanu yceuyéHHoi nupamuibl. [loHstne 00 oOBEMe.
O06bEM upamMuIbl, IPU3MBL.

[TomoGubie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXAY IUIOMIAASMU TTOBEPXHOCTEH,
00BEMaMK MOJOOHBIX TEll.

11 KUIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, 0O0pasylouie UUIMHIPUYECKONH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBAas MOBEPXHOCTh, O0pasyromas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pasylolye KOHUYECKOH MOBEPXHOCTH, OChb M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpasyollas ¥ OCh; IUIOIIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opasyroliue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOUIaab MOBEpXHOCTU cdepbl. B3aumuHoe
pacrosioxxeHnne chepbl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N300pakeHune Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KomOunammu ten BpalleHHs M MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHHUS.

[Tonsitue 00 oOvEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
IOpSAMOYTOJIBHOTO Tapaiienenunena u ciaeactsus u3 He€. O0bEM nmimHapa, KoHyca. O0béM
nrapa ¥ riomasib cepsl.

[TomoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMIAASMHU TOBEPXHOCTEH,
00BEMaMHu ITONOOHBIX TEI.

Ceuennss nuauHApa (MapayjieIbHO M NEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M TPOXO/AIIee Yepe3 BEPIINHY), CEUSHHS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocT U B mpocTpancTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. PasnoxeHue BekTopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napajuienenunena. Pemenne 3aaay, CBSI3aHHBIX ¢ IPUMEHEHUEM NTPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyrosnbHasg cucrema kKoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmme
3a/layd B KOOpAMHATax. YToa MexAay BekTopaMu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Boluncnenue yrioB MeXAy NpSIMBIMH M IUIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBIN METOJ IpU
pELIeHNH T€OMETPUUYECKUX 3a/1a4.



INTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pEe3y/lbTAaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuKa»
XapaKTepPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MIMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHIMCKOro OOIIecTBa, MPEACTaBICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp Tpa)kIaHCKOrO o0OIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aNMOJCHCTBOBATh C COIMATBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlaTproTHyeckoe BocCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOM Tpa)1aHCKOW MACHTUYHOCTH, YBKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCHUICKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMaTMYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHU B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMSA:

OCO3HAaHMEM [JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIUTAHME:

JCTETUYECKUM  OTHOLIEHHEM K MHpPY, BKJIIOYass OCTETUKY  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJady, pEIICHWH, pacCyXIAEHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHMSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUs B MHTepecax
3I0pOBOr0 M Oe3omacHOro oOpas3a KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 30POBBIO
(3mopoBoe mHTaHME, COATAaHCHPOBAHHBIA PEKUM 3aHATUH M OTABIXA, peryispHas Qu3andeckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBLHON JesSTeNIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu U peaTn30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHUHM BCEM JKU3HHM, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
peUIeHUN MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HaIpaBIeHHOCTH.

JKO0JI0rH4YecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYPbl, MOHUMAHUEM BIIUSHUSA COLMAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJAHOW W COLUAIBHOM Cpeibl, OCO3HAHUEM
I00ANTFHOTO — XapakTepa OKOJIOTHMYECKHX  MpoOJjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHus 3aja4 B 00JacTH OKpY>Kalollel cpelibl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOILIECTBEHHOW NMPAKTUKH, TOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak cepsl
YEJIOBEYECKON JIEATENBHOCTH, 3TANlOB €€ pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIM3ALNY;
OBJIAJICHUEM SA3BIKOM MAaTE€MaTUKH M MaTeMAaTU4YECKOW KyJIbTYpPOW KaK CpPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYHO M HCCIEIOBATEIBCKYI JEATEIbHOCTD
WHAWBHUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI y4eOHOTO mpenMeTa «MareMaTukay
XapakTepU3yIOTCd  OBJAJEHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMBEUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCANbHOIMU — PecyIsmUHbLMU
OelicmeusmMu.

1) Yuusepcanvuvie noznasamensusle oeticmsus, obecnewusaiom gopmuposarue 6a306oix
KOZHUMUBHBIX NPOYECCco8 0OYUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowezo Mupd,
npUMeHenUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutll, ymeHul pabomams ¢ uHgopmayuetr).

Ba3oBble JJornueckue aeicTBUA:

® BBIIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPH3HAKH MaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAY MOHATUSAMH; (POPMYITUPOBATH OINpPENEICHUS TOHSITHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS JJIs1 000OIICHHUS
U CpaBHEHUS, KPUTEPUHU TIPOBOAUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

® BBISABISATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUUs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX; IMpeajaraTb KPUTEPUW ISl BBISIBICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JenaTh BHIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCITYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3AKITIOUCHUH IO aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITEIIFHO JIOKAa3aTeIhCTBA MATEMATUYECKUX YTBEPKIACHUN (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBL;

e BpIOMpaTh CrMOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh Hanboee MOIXOIAIINA ¢ Y4ETOM CaMOCTOSITEIbHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCKue 1eCTBHSA:

® UCHOJB30BaTh  BONPOCHl  KAaK  HWCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
UCKOMO€ U JaHHO€, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;

® CaMOCTOATENBHO  (opMynaHpoBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
NPOBEIEHHOTO HAOIIOJICHHS, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJyYSHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;



® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEATIOTOKCHIS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH AePUIUTH WH(GOPMALUU, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U
JUIS pELIeHUs 3a1a4u;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh U HHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUIOB U (hopm
MPEICTaBICHHUS,

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATE €€ B pa3IuyHbIX (opmax,
WLUTIOCTPUPOBATH TpadUuecKH;

® OIIGHWBaTh HAAEKHOCTh HMHPOPMALUU IO CAMOCTOSTEIHHO CGHOPMYIMPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvnvle KOMMyHUKamugHnwle oeilicmsus, obecnedusaom coopmuposaHHocms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menne:

¢ BOCIHPHHUMATHL U q)OpMyJ’II/IpOBaTL CYXKACHUA B COOTBETCTBUHU C YCIIOBHUAMU U LCIIAMU
O6IJ_I€HI/I$I; SICHO, TOYHO, T'PaMOTHO BBIpAXKXAaTb CBOXO TOYKY 3pCHHA B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHUs 3a7jaul, KOMMEHTHPOBATh
MOJTyYECHHBIN pe3yybTaT;

e B x0j€ OOCYXJICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIAEMOU TEMBI, TPOOJIEMBI,
pCLLIaCMOfI 3aJa4u, BbBICKA3bIBATh nacu, HaIICJICHHBIC Ha TOHUCK PCIICHHA,
COIIOCTABJISITb CBOU CYXKACHUA C CYXKIACHUAMU OPYIrUX YYACTHHUKOB JMaliora,
0OHapy)XMBaTh Pa3INuMEe U CXOJCTBO MO3UIINMA; B KOPPEKTHON GopMe GopMyIHpoOBaTh
pa3HoOTacHsi, CBOM BO3PAKEHUS;

® [PEACTABIATH PE3YyJIbTAThl PELICHUS 3a4a4yl, DKCIEPUMEHTA, UCCIEI0BAHU, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ay TMPE3eHTAlUu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

® [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaJIbHOH PabOTHI
OpU pelIeHWH Y4YeOHbIX 3aJay; MPUHUMATh I€JIb COBMECTHOH JesTeIbHOCTH,
IUIAHUPOBATh OPraHW3allMI0 COBMECTHOM paboThl, pachpenensTtb BHABI padoT,
JIOTOBApUBATHCS, OOCYXKAAaTh IMPOIECC W Pe3yabTaT padoTh; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

® y4acTBOBAaTh B IPYMIOBHIX (popmax paboThI (0OCYKaeHUs, OOMEH MHEHHUH, «MO3TOBBIE
MTYpMbD» H I/IHBIC); BBITIOJIHATH CBOK 4YacCTb pa6OTBI U KOOpAWHUPOBATL CBOU
I[CI‘/JICTBI/IH C ApYTUMHU WICHAMU KOMaH/bI; OLICHUBATh KA4YCCTBO CBOCT'O BKJIa/Ja B O6IJ_IHI>'I
MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie oeticmsus, obecneuusarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranmn3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a]1a4, BBIOMPATh CIIOCO0 pElIeHus C yu€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOpMAIIHH.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[103HABATENbHON peQeKCHu Kak OCO3HAHUS COBEpIIaeMbIX
NEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pPe3yibTaToOB; BIAJAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca W pe3yipTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4y;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHMM 3a7add, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pe3ylbTaTa LEIHM W YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHKEHUS WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMAas, MJIOCKOCTb.

[TpyuMeHATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKIX
3ajad.

OnepupoBaTh MOHATHSIMHU: MAPAJUIETBHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paciojioKeHUe MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSAMU: JBYIPAaHHBIM Yroji, TpaHU JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN YTOJl ABYTPAaHHOT'O YIJla; paaycHas Mepa IBYTPaHHOTO yIJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKJIBII MHOTOTPAHHUK,
3JIEeMEHThl MHOTOT'PaHHUKA, TPABUJIbHBIM MHOTOIpaHHUK.

Pacno3naBaTh OCHOBHBIE BHbI MHOTOTPAaHHHUKOB (MHpaMuAa; MpU3Ma, MPSMOYTOJIbHBIN
napaenenurnen, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHMSA Uil  KJacCH(UKAIUU
(BBITYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; TPAaBUIbHBIE MHOTOTPAHHMUKH; TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TapaljiesIeuIebl).

OmnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUEHH, UCTIONB3YS METO/ CIIEIIOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amauM Ha HaxoXJE€HHE TEOMETPUYECKMX BEIHMYMH MO obOpasuam Win
QITOPUTMaM, TPHMEHSS HW3BECTHHIC AHAIWTHUYECKHE METOJbl MpH pPELUICHUH CTaHJapTHBIX
MaTeMaTUYeCKUX 3aJady Ha BbIUMCICHHE PACCTOSHUNM MEXAY ABYMS TOYKaMH, OT TOYKH IO
OPSIMOM, OT TOYKHU JI0 TIIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemate 3amauM Ha HaxoXJE€HHE TEOMETPUYECKMX BEIMYMH MO obOpasuam Win
QITOPUTMaM, TPHMEHSS HW3BECTHHIC AHAIWTHUYECKHE METOJbl MpH pPELUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJay Ha BBHIYMCICHHUE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEXKIY
HPSIMOM U TJIOCKOCTBIO, MEXKAY TIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boraucnars 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, IMHUPaAMHIIA) C
npuMeHeHueM (OpMyl; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOMAASMU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHUSMU: CHMMETPHUS B TMPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPUYECKUX HUTypax, MPEACTABICHHYIO Ha YePTEekKax U PUCYHKaX.

[lpuMeHATh TeoMeTpUYecKhe (akThl ISl PEIICHHS CTEPeOMETPUYECKUX 3ajad,
nmpeamnojgaralomux HECKOJIbKO IaroB pCUICHU, €CJIU YCIOBUA NPHUMCHCHHA 3adaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEUIINEe MPOrPaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHIX 3a/1a4.

[IpuBoguTe mHpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC U IKU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CUTYallUd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  MpOLECCe TOMCKA  PEHICHHUS  MaTeMaTHYECKH
c(hOpMyIMPOBAHHONH MPOOIEMBI, MOJCIUPOBATh peallbHbIE CUTyalldd Ha S3BIKE T'C€OMETPHH,
HCCICA0BATh MOCTPOCHHLBIC MOJACIN C HCIOJB30BAHUECM TI'C€COMCTPHUYCCKUX HOHATHH H TCOPEM,
ammapara anreOpbl; pemarh MPaKTHYSCKUE 3a/1a4H, CBI3aHHbIC C HAXOXKICHHEM IeOMETPHUYCCKHUX
BEJTUYHH.

11 KUIACC

OnepupoBatb MOHSITUSMU: UWIMHIPUYECKas MOBEPXHOCTb, oOpa3ymoiue
[WIHHIPAYECKON TTOBEPXHOCTH; IIWIIMH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yoIne KOHUIECKOU
MOBEPXHOCTH, KOHYC; CepuuecKas TOBEPXHOCTb.

PacnoznaBath Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI TTOJTYYESHHS TEJT BpAIICHUS.

KrnaccudunupoBars B3aMHOE pacnoioskeHue chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
IapOBOI1 CJI0M, OCHOBaHUE IAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI U TUIOIMIAU TOBEPXHOCTEH Ten BpallleHUsl, TeOMETPUUYECKUX Tel C
npuUMEeHEeHHEM (HOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B chepy M OMHCAHHBINA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

Bb4ncasTh COOTHOIIEHMS] MEXAY IUIOMIAIIMU MOBEpXHOCTEH M 00bEMaMu MOTOOHBIX
TeN.

N3o00paxkaTe m3ydaembie (GUTYpBI OT PYKH M C NPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BhITTOTHATE (BBIHOCHBIC) INTIOCKHUE YEPTEKHM U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAILICHUSI.

W3BrnekaTh, HTHTEPIPETUPOBATh M MPEOOPA30BLIBATh WH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuYecKux GUrypax, mpeCcTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInONHATE ACUCTBUS CIOXKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCJI0, O0OBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJaf0T.

[TpumensTH paBUIIO Napasuieenunena.



OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKalspHOE
MMPOU3BCACHUC BCKTOPOB, KOJUNIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaxomuTh cyMMy BEKTOPOB M MPOU3BEICHHE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[IpumensTs reomeTpuueckue (akThl JUISI PELICHUS CTEPEOMETPUYECKHUX — 3a/ad,
NPEIOIarafoIluX HECKOJBKO IIaroB pPENIeHUs, €CIM yCJIOBUS NMPHUMEHEHHS 3alaHbl B SBHOW
dbopwme.

Pemath mpocreiiiye reoMeTpuuecKre 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOIICHHA W HAaXOXKICHUE
TCOMETPUYECKUX BEJIIMYHMH 1O 00pa3laM WU alropuTMaM, MIPUMEHSS U3BECTHBIE METOIBI MPH
PCHICHUU CTAHAAPTHBIX MATEMATUYICCKUX 3a/1a4.

[IpuMeHATH NpOCTEHIINE IPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIL[MOHHBIE
CHCTEMBI IPY PEUICHUU CTEPEOMETPHYECKUX 3a/1aY.

[lpuBOAWTH TpPUMEpPHl MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH B TPUPOAEC W IHKHU3HH,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUSA HA IPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC CUTYallUU U
NPUMEHATh  HM3YYCHHBIE TOHATHS B  TPOILECCE TIOMCKAa PEHICHHsS  MaTeMaTHYeCKU
cOpPMYITHPOBAHHOW TPOOIEMBI, MOACITUPOBATh pPEalbHBIC CHUTYyallMd Ha S3bIKE T'€OMETPHH,
HCCIICAO0BATh MOCTPOCHHBIC MOJACIN C HUCIOJB30BAHUECM TI'€COMCTPHUYCCKUX HOHATHH H TCOPEM,
anmapara anreOpsl; peniaTh NpakTUIeCKue 3a7auu, CBI3aHHbBIE C HAXOXKICHHEM I€OMETPHYECKHIX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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HaunmenoBanue pasnenos u
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AXTyanu3upoBath (aKThl 1 METOIBI
TUTAHUMETPHUH, PEJICBAHTHBIC TEME.
[Tony4dats npencraBiaeHus

0 TIPOCTPAHCTBEHHBIX (pHUTYpax,
pa3duparh MpocTeiIme mpaBuiIa
n300pakeHust STHUX QUTryp.
N300paxkaTh MpSIMYO U TUIOCKOCThHA
PHUCYHKE.

Pacrnio3naBaTh MHOTOTpaHHHKH,
MUpaMujy, KyO, Ha3bIBaTh UX
AJIEMEHTHI.

Jlenatb pUCyHOK Ky0a, THpaMHUIBI,
HAXOJUTh ONIMOKU B HEBEPHBIX
U300pKEHUSX.

3HAKOMUTELCS C CCUCHUSIMU,

C METOJIOM CIIEJIOB; UCTIOJIb30BATh
JUTSL IOCTPOCHHUSI CEUCHUS] METO/T
CIIEZIOB, KPATKO 3aITUCHIBATh IIIark
MOCTPOCHHSI CEUYCHUSI.

Pacmio3HaBsath BUJ] c€EUEHUS U

https://resh.
edu.ru/?yscl
id=Ilmdox4
50ih650242
889https://s
chool.mos.r
u/?ysclid=|
mdoydOvtu
41128152ht
tps://uchi.ru
[?ysclid=lm
dozia4z950
93200




OTHONICHUH, B KOTOPBIX CEUYCHHE JEITUT
pebpa kyba, HAXOUTH IJIOMIAAbCCUCHHUSI.
Hcnons3oBatk nmogodue mpu
pelIeHny 3aa49 Ha TOCTPOCHUE
CEUYEHUU.
3HAKOMUTBHCS C AKCHOMaTHUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,
C aKCHOMaMU CTEPEOMETPHH
U CIICJICTBUSIMU U3 HUX.
NnmoctpupoBaTh aKCUOMBI
PUCYHKaMH U IPUMEPaMU

13 OKPY’KAIOIIeH 00CTaHOBKH

[IpsiMbIe ¥ TIIOCKOCTH B

IIPOCTPAHCTBE.

HapaHJICJILHOCTB OpAMBIX U

IJIOCKOCTEN

12

W3 peAIbHOM KU3HU U OKPY KaroIIen
00CTaHOBKH, UJUTIOCTPUPYIOIIHE
MapaJIeTbHOCTD MIOCKOCTEM.
Hcnons3oBarh npu3HaK
napajuieIbHOCTH JBYX IIOCKOCTEH,
CBOMCTBA MapaJJICIbHbBIX INIOCKOCTEN
MIPU PEIICHUH 3a]]a4 Ha TIOCTPOEHUE.
OOBACHATD, UTO HA3bIBACTCS
NapajuIeIbHBIM IPOEKTUPOBAHUEM

1 KaK BBINOJIHSIETCS IPOEKTUPOBAHNE
¢buryp Ha IIOCKOCTb.

N300pakaTh B apauienbHOR
MIPOEKIINH pa3IyHbIe
TeOMETpUYECKHUE (DUTYPHI.
MonenupoBaTh peajibHbIE CUTYallunHA
A3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENN

C UCIIOJIb30BaHNEM I€OMETPUUECKHIX

https://resh.
edu.ru/?yscl
id=Imdox4
50ih650242
889nhttps://s
chool.mos.r
u/?ysclid=|
mdoydOvtu
41128152ht
tps://uchi.ru
[?ysclid=lm
dozia4z950
93200




TOHSITUM.

Wcnonb30Bath Npu perieHny 3aJauHa
MOCTPOEHUE CEUCHUH TTOHATHE
napajvieIbHOCTH, MPU3HAKU

Y CBOICTBA MapasuieIbHbIX MPSMBbIX
Ha IJI0CKOCTH

[TepieHAMKYASIPHOCTH
MPSAMBIX U IJTIOCKOCTEH

12

HE COJIEPKUT, HAXOAUTh JJINHY
IUaroHay Ky0a. BeIYUCISITH BEICOTY
MPaBWIBHON TPEYTrOJIbHON

U IPaBWJIBHOW YETBIPEX YT OJIbHOMU
MUPaMHJL TIO JUTHHAM pEOep.

Pemrate 3a1aun Ha BEIYMCIICHHS,
CBSI3aHHBIE C IEPIEHIUKYIISIPHOCTBIO
MPSIMOM M TIJIOCKOCTH,

C HUCITI0JIb30BAHHUEM NIPU PELIEHUH
IUTAHUMETPUUECKHUX (aKTOB

U METOJIOB.

OOBSCHATD, YTO HA3BIBAIOT
MIEPIIEHAUKYIISIPOM Y HAKJIOHHOM 13
TOUYKH K IUIOCKOCTH; MPOEKIIUEN
HAKJIOHHOW Ha IIOCKOCTh. OOBSACHATD,
YTO HA3bIBAETCS PACCTOSHUEM:

OT TOUKH JI0 TUNIOCKOCTHU; MEXKIY
MapasvIebHBIMU TUIOCKOCTSAMU; MEXKIY
MPSAMON U MapaIIETbHOM e
IUIOCKOCTBIO; MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
Haxonuts 3TH paccTosiHUS B IPOCTHIX
cllyyasix B Ky0e, mupaMuie, Ipu3Me.
MonennpoBaTh peajlbHbIE CUTyalluiHa
SI3bIKE TEOMETPUU, TTOHSATHH.

https://resh.
edu.ru/?yscl
id=Ilmdox4
50ih650242
889https://s
chool.mos.r
u/?ysclid=l
mdoydOvtu
41128152ht
tps://uchi.ru
[?ysclid=Im
dozia4z950
93200




Hcnonws30Bath Npu pelIeHUH 3a7a4d Ha
IIOCTPOCHHUE CEYEHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

TOHSITUM.

Hcnons30Bath npu pelieHny 3ajad Ha
MIOCTPOEHUE CEUCHUI TEOPEMY
[Tudaropa, cBoiicTBa IPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Vbl MeXxay NpsSMBIMU U
IIJIOCKOCTSIMU

10

AKTyanu3upoBaTh (PaKThl 1 METOAbI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOAUTDH aHAJIOTHH.
JlaBaTh onpeneneHue yria Mexay
IIPSIMOM U IJIOCKOCTBHIO,
(hopMyIHpoOBaTh TEOPEMY O TPEX
MEePIEeHIUKYIsIpax U OOpPaTHYIO K HEH.
Haxoaute yron mexay npsamoi u
IIJIOCKOCTBIO B MHOTOTPaHHHUKE,
paccTostHue OT TOYKH A0 IPSIMOU
Ha IUIOCKOCTH, UCIIOJIb3Ys TEOPEMY
0 Tpéx nepneHaukymisapax. [I[posoaurs Ha
yepTeke NEPHeHANKYISIP: U3 TOUYKH Ha
IPSIMYIO; U3 TOUYKH Ha IUIOCKOCTb.
JlaBaThb onpeaeneHue JByrpaHHOIO
yria u ero 31eMeHToB. OOBACHATD
PaBEHCTBO BCEX JIMHENWHBIX YIJIOB
JIBYTPAHHOI'O yIJIa.

Haxonute Ha yepTeke IBYrpaHHBIAYTOJ

npu pedpe NHUpaMubl, IPU3MBIL,
napasulieJenunena

https://resh.
edu.ru/?yscl
id=Imdox4
50ih650242
889nhttps://s
chool.mos.r
u/?ysclid=|
mdoydOvtu
41128152ht
tps://uchi.ru
[?ysclid=lm
dozia4z950
93200




MHoOrorpaHHuK"

11

JlaBaTh ompejeneHue yriia MexIy
MJIOCKOCTSIMU.

JlaBaTh onpenencHue

u  (opMyIUpOBaTh MPHU3HAK
B3aMMHO TEPIECHIUKYISIPHBIX
IIJIOCKOCTEM.

HaxoauTh yriel Mexay MiI0CKOCTSMUB
KyOe u mupamuse.

Hcnonb30Bath Npu perieHny 3a1a4d
OCHOBHBIE TEOPEMBI I METO/IbI
TUTAHUMETPHUH.

MonennpoBaTh peajibHbIE CUTyallunHA
SI3BIKE TEOMETPHH, UCCIIEIOBATh
MTOCTPOECHHBIE MOJIENN

C UCTIOJIb30BaHUEM I€OMETPUIECKIX
TTOHSITUH.

Hcnonb30Bath Npu penieHny 3aJauHa
MIOCTPOCHUE CEYEHUI COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://resh.
edu.ru/?yscl
id=Ilmdox4
50ih650242
889https://s
chool.mos.r
u/?ysclid=1
mdoydOvtu
41128152ht
tps://uchi.ru
[?ysclid=Im
dozia4z950
93200

OOBEMBI MHOTOTPAaHHUKOB

AKTyanu3upoBaTh PaKThl U METOBI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME.
OOBACHATD, KaK U3MEPSAIOTCS
00BEMBI TET, TPOBOS AHATIOTHIOC
W3MEPEHUEM IUIOIIAIEHT
MHOTOYTroJbHUKOB. DopMynupoBarthb
OCHOBHBIE CBOMCTBa 00BEMOB.

N3yuars, BBIBOAUTH
bopmynbpI00BEMa
MPSAMOYTOJIbHOTO
napajieenunena, npu3Mbl

https://resh.
edu.ru/?yscl
id=Imdox4
50ih650242
889https://s
chool.mos.r
u/?ysclid=|
mdoydOvtu
41128152ht

tps://uchi.ru




U IAPaMUBL.
Bbruucnare 00b6EM npu3mMbl
U IIAPaMUJBI 110 UX DJIEMEHTaM.
[TpuMeHATH 00BEM AJIS peLIeHUS]
CTEPEOMETPUYECKUX 3a7a4 U
JUISL HAXO0XKICHUSI TEOMETPUYECKUX
BEJINYUH.
MopenupoBaTh peajbHbIE CUTyalluuHa
A3BIKE T€OMETPHUH, HCCIIE0BATh
ITOCTPOCHHBIE MOJEIIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX

MTOHATUI

/?ysclid=lm
dozia4z950
93200

CTpouTh ceueHre MHOTOTPaHHUKA
METOZIOM CJIE/IOB.

JlaBaTb onpeneneHue pacCTOSTHUS
MEXIy purypamu.

https://resh.
edu.ru/?yscl

1d=Imdox4
Haxomuth paccTosiHue MexIy 50ih650242

MapajuieIbHBIMU IJIOCKOCTSIMU, ) 889httns://s

MEXTy TUIOCKOCTBIO U MapaljieIbHON :

[ToBTOpEeHME: ceueHus, N N chool.mos.r
4 el IPsIMOi, MEXKIY o .

PaCCTOSHUS U YTIIbI u/?ysclid=1
CKPENTUBAIOIIMUMHUCS TIPSIMBIMH. mdoydOvtu
CTpouth TUHENHBIN Yo 41128152ht
JIBYTPAHHOTO yTJia HA YEPTEK tps://uchi.ru

MHOTOTPaHHUKA ¥ HAXOJIUTh €T0 rvsclid=lm

BCIIIHHY. dozia4z950

HaxoauTth yriibl MeXy MI0OCKOCTSIMUB 93200
MHOTOTpaHHUKAX -
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJTACC

KonnuectBo wacoB DJIEKTPOHHBI
e
No HanmMenoBanwue pasienon Kontpon = Ilpaktu (mudpoBsie)
/1 Y TEM TIPOTPAMMBI Bcero BbHBIE qecKue obOpazoBaren
paboThI paboThI bHBIC
pecypcsl
N3006pakaTh KOHYC U €T0 CEUeHUs
IUIOCKOCTBIO, MPOXOASILEH Yyepe3 0Ch,U
MJIOCKOCTBIO, IEPIEHAUKYIISIPHOM
K OCH.
N3yuats, pacrio3HaBaTh pa3BEPTKY
KOHYCa. https://resh.e
BrI1BOIUTE, MCTIONBE30BaTh (hOPMYJITBIIJIS du.ru/?ysclid
BBIUMCJICHUSI TJIOMAAN OOKOBOM =Imdox450ih
MIOBEPXHOCTH KOHYCA. 650242889ht
HaxoauTe miomamgm ceueHuit, tps://school.
Tena BpameHus 12 TPOXOMAILIHX HCPE3 BEPILIMHY KOHYyCa mos.ru/?yscli

WJIM TEPIICHIUKYISPHBIX €TI0 OCH.
OOBSICHATDH, KaKOE TEIIO HA3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3ygarh, 00BACHATH, KaK €ro
MOJIYYUTh yTEM BpaILEHUS
MPSMOYTOJIBHOM Tpamnenuu.

BriBoauTh, mpuMeHTH hopMyITy ISt
BBIYMCIICHHSI TUTIOIAAN OOKOBOM
IIOBEPXHOCTU yCEYEHHOTO KOHYCa
AKTyanu3upoBaTh (haKThl 1 METOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,

d=lmdoydOvt
u41128152ht
tps://uchi.ru/

?ysclid=lmdo
71247950932

00




IMPOBOAWTH aHAJIOTHUH.

Pemats crepeoMeTpuueckue 3a1auu,
CBS3aHHBIC C TCJIaMU BpalllCHUA,
MOCTPOCHUEM CEUEHUH TeJl BpallleHus, C
KOMGI/IHaHI/ISIMI/I TCJI BpallICHUA

U MHOT'OT'paHHUKOB Ha HAXOXKJACHUC
T€OMETPUUYECKUX BETUYHH.
Hcnonb30Bath Npu pelieHUn
CTEpPEOMETPUYECKUX 3a/1a4
IUTAaHUMETpUYECKUe (aKThl K METObI
3a1a4i Ha BBIYUCIICHUC

Y J10Ka3aTeabCTBO.

MoaenupoBath peaabHblEe CUTyallMMHA
SI3BIKE TEOMETPUH, UCCIEA0BATH
MOCTPOEHHBIE MOAEIH

C UCTI0JIb30BAHUEM

OO0BEMBI TEN

PemaTh cTepeomeTprudeckue 3a1a4m,
CBSI3aHHBIE C 00BEMOM I1apa

U Tuiomaasio chepsl. MoaenupoBarhb
peabHBIE CUTYallUUHA S3bIKE
TeOMETPHH, UCCIIE0BATh TOCTPOCHHbBIE
MOJIEH

C UCIOJIb30BAHUEM I'€OMETPUIECKUX
TTOHSTUM.

AKTyanu3upoBaTh GakThl U METOBI
IUTAHUMETPHH, PEJIEBaHTHBIE TEME,
MIPOBOJIUTH AHATOTHH.

Pemate cTepeoMmeTrpuueckue  3amadu,
CBSI3aHHBIE C COOTHOLIEHHEM OOBEMOB U
MOBEPXHOCTEH MOJOOHBIX TEI

B IIPOCTPAHCTBE.

https://resh.e

du.ru/?ysclid
=Ilmdox450ih

650242889t

tps://school.
d=lmdoydOvt
u41128152ht
tps://uchi.ru/

?ysclid=lmdo
71a47950932

00




MogenupoBaTh pealibHbIE CUTyaIluuHA
SI3BIKE TEOMETPHUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJEITH

C UCTIOJIb30BAHHEM F€OMETPUUECKHIX
MMOHSTUH

BexTops! 1 KoopaUHATHI B
MIPOCTPAHCTBE

10

AKTyanu3upoBaTh QaKThl U
METOABIIJIAHUMETPUH, PEIICBAHTHbBIC
TE€Me, IPOBOJIUTH AHAJIOTUH
OnepupoBaTh NOHATUEM BEKTOPB
IIPOCTPAHCTBE.

DopmyIHpOBaTh MPABUIIO
napajuiejenunesa npu CIoKeHun
BEKTOPOB.

CknaapIBaTh, BEIYUTATh BEKTOPHI,
YMHOAaTh BEKTOpP Ha yucio. M3yuyats
OCHOBHBIE CBOMCTBA 3TUXOIIEPALIUH.
JlaBaTh onpeneneHue npsMoyroJibHOM
CHUCTEMBbI KOOPJMHAT B IIPOCTPAHCTBE.
BrIpazuths KoOpaAuHATHI BEKTOPA YEPE3
KOOPJIMHATHI €r0 KOHIOB.

BobiBoauTh, HCTIOIB30BaTh (HOPMYITY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKAMHU.

BripaxaTh ckansipHOE POU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYHCIIATH YIOJI MEXAY ABYMsI
BEKTOpPAMU, JBYMS IIPSIMBIMHU.
Haxonuth yron Mexay npsiMmon

Y TUIOCKOCTBIO, YTOJI MEXAY IBYMS
IJIOCKOCTSIMU aHATUTUYECKUMU
METOaMH.

https://resh.e

du.ru/?ysclid
=Ilmdox450ih

650242889t

tps://school.
mos.ru/?yscli
d=lmdoydOvt
u41128152ht
tps://uchi.ru/

?ysclid=Imdo
71a4z950932

00




BriBoauTh, HCTIOTIB30BaTh HOPMYITY
paccTosiHus OT TOYKHU J0 TUIOCKOCTH

[ToBTOpeHue, 06001ICHNE,

Pemates npocreitmme 3a1auu Ha
HaxXOXJIeHWe JJIMH U YTIJOB B
reoOMEeTpUUYECKUX (HPUrypax,

npuMeHsTh Teopemy [Iudaropa, Teopemsl
CHUHYCOB U KOCUHYcOB. Haxonuts
101 Ib MHOTOYTOJIbHUKA,KpyTa.

https://resh.e

du.ru/?ysclid
=lmdox450ih

650242889t
tps://school.

7 ru/?yscli

CHCTEMAaTHU3aIUs 3HAHUH PacnioznaBate mogo0HBIE PUTYPEI, iirflinr(;lo ds(;:V}[
HAXOJIUTh OTHOIICHHS IJIHH Moy

. u41128152ht

U TUTOINACH. '

Hcrmosnp30Bath NpH pelieHuH tps:/ ‘}Chlﬂl/

CTEPEOMETPUYECKHX 3a1a4 (DaKThIK METO/IBI ?ysclid=Imdo

TUTAHUMETPUH 2242950932

00
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