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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe denepasbHOTO roCyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHEro oO0mEero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peanusanus  mporpaMMbl  OOECIICUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIICTCHIUSIMH,
COCTABJIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJICHA TMPAKTHYECKOM 3HAYMMOCTHIO METANPEAMETHBIX M IPEIMETHBIX PE3yJbTaTOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0y4arOIIUXCs, (OPMUPOBAHHS
(YHKIIMOHAJIBHONH MaTEeMaTHYeCKOH TPAMOTHOCTH, W3Y4YCHHs IPYTUX YUeOHBIX JIMCLUIUIVH.
PasButne y 0O0ydYaromuxcs MPaBUIBHBIX TMPEACTABICHUH O CYIIHOCTH W IMPOUCXOXKICHUU
TEOMETPHYSCKHUX a0CTPAKIIMA, COOTHOIICHUH PEATHHOTO W HJCABHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHUH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUHU B CHCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYYHOM I[IO3HAHUU W B IPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIIICHHSI, HEOOXOAUMBIX IS aJarTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBIsieTCSI OJHMM W3 0a30BBIX IPEJAMETOB Ha YPOBHE CPEIHETO OOIIEro
0o0pa3oBaHUs, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUS KaK JMCIUIUIMH €CTECTBEHHO-
HAYYHOI HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHPyEeMOe MPU H3YUCHUH OOYYAIOIIMMUCS TOHSATHHHBIX
OCHOB TEOMETPUH M TOCTPOCHUH IIETIOYKU JIOTUYECKUX YTBEPXKJACHUH B XOJ€ PpEIICHUS
TCOMETPUYCCKUX 3aJ1ad, YMCHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TIPU PEIICHUM 3a7ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTSIX
NeSITeTbHOCTH YeloBeka. OpUCHTAIUS YelIOBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIHAILHOTO OBITHSI, (hOpMa OTPaKCHUS OKPYKAIOIIET0 MUPA, YCIOBHE YCIIEITHOTO
MIO3HAHUS " AKTHBHOT'O peodpa3oBaHus JIEHCTBUTEIILHOCTH. OmnepupoBanue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3HbIe BUIABI YUCOHOW M TPYIOBOM JACSITEIBHOCTH,
SBIISICTCS.  OJHMM W3 TPOPECCUOHATBHO BAXHBIX KAuyeCTB, MOATOMY aKTyaJbHa 3ajayva
(bopMupoBaHUs y 00yUaOLIHXCS TPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBHIHOCTH 00pa3HOTo
MBIIIEHHS] — CYIMIECTBEHHOTO0 KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JESITEIBHOCTH II0
MHOTHM HaIpaBJICHUSIM.

[{enb ocBOEHMsI TpOrpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE 00yUCHHUSI
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE pPAa3BUTHE OOYyJArOMIMXCS 4Yepe3 obecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
NEWCTBUH, CIIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICIITHOTO MPOI0JDKSHUST 00pa30BaHus 0
CHEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE ITpeIHA3HAUCHA JIJIs1 00yJaroIIUXCsl CpeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHBIC CO CIeNU(UKON TeOMETPUN U HEOOXOAUMBIC IS KU3HHU B



COBpeMEeHHOM ob1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOYKHOCTh M3YUUTh T'€OMETPHIO Oosiee
riyOOKO, €ci B JalbHEHIIEM BO3HHKHET HEOOXOAWMOCTh B TE€OMETPHUYECKMX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrkeHue el OCBOEHUS NIPOrpaMMbl 00€CIIeYNBACTCsl PELIECHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTh MHPOBOM KYJIBTYphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPAaHHMKAX M TellaX BpALIEHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, TO3BOJSIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SIBJICHUSI OKPY’KAIOLIEr0 MUPA;

e (opMupoBaHME YMEHHMs pacllO3HaBaThb Ha 4YEpTEXkax, MOJENAX M B PeaJbHOM MHUpE
MHOT'OI'paHHMKH U Tejla BpallleHHs;

e OBJIQJICHUE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IPOCTPaHCTBEHHBIX (HUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSIMHM O MHOTOIpDAaHHUKaxX M
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IOPOBOJIUTH  HECJIOKHBIE  JIOKa3aTelbHbIE  pAcCy)KICHMS B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEHl  oOydarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (opmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEMN B
peasbHBIX JKU3HEHHBIX CUTYallMsIX U NPU H3YYEHUHM JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar JJis pelleHusT MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
WUHTEPIIPETUPOBATH U OLICHUBATD ITOJIyYEHHBIE PE3YJILTATHI.

OTnu4UTENbHOM 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS] BKIIIOUEHHE B KYpC CTEPEOMETPUHU B
Hayaje ero U3y4yeHus 3a/ay, pelaeMblX Ha YPOBHE UHTYUTHUBHOTO MO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM oOpraHu3oBaHHasi paboTa HajJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHUIO JOTHYECKOIO MU
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaIbHEUILIEMY N3YUEHHUIO NTPEAMETA.

[Ipenmourenue OTHAETCS HAIJIAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOM
JEATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIEHUH Y yJalllUXCsl B KypCce CTEPEOMETPUN
IPOBOJUTCS 3a CUET pelIeHMs 3ajad Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIIHOCTh, @ OEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIITHOCTH, MBICIEHHOTO
U3MEHEHHUS €ro UCXOIHOTO CONEPIKaHMSL.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOoCcTpaHcTBeY. DopMupoBaHue JOrMUECKUX YMEHUHN pacipeaesseTcs He TOJIbKO
[0 COAEP)KAaTEeNIbHBIM JIMHUSAM, HO W IO TojaM OOydeHHs Ha YpPOBHE CpEIHEro oOIlero
oOpa3oBaHusl.



Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMMBbI, pacpeIeIEHHBIM 10 TOAaM 00Y4YCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJEHWE T'COMETPHYECKHMMH TIOHATHUSIMU H  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEOBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOObBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTABICHUN 00yJarommxcs,
pacmupsis ¥ yrayomss e€, 00pa3ys IpOYHbIE MHOKXECTBCHHBIE CBSI3H.

Ha u3yyenne reomerpun otBoautcs 2 yaca B Hegemo B 10 kmacce u 1 yac B Henenio B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP/KAHUE YYEBHOI'O KYPCA

10 kaace

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeOMeTpUH. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCTBO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrniosioxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKpelmBamomuecss npsaMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMM CTOPOHAMH; YroJl MEXIy NpPAMBIMH B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
Ky0, mapajiesenue ], IoCTPOCHUE CCUCHUH.

[lepneHAUKYIAPHOCTh NPSMOM M IUIOCKOCTH: IEPIEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
VYrsl B IPOCTPAHCTBE: YIoJl MEKAY IPSIMOU M IIJIOCKOCTBIO; IBYIPAHHBIA YIOJI, JMHEHHBIN yroJl
JIByrpaHHoro yria. llepneHauvKynsp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IUIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 MJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEW: MpHU3HAK MNEPHNEHAUKYJISIPHOCTH ABYX Iulockoctedl. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHuororpanHuKu

IlonAiTMe MHOIOrpaHHUKA, OCHOBHBIE OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroiapHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAsA MOBEPXHOCTh PU3MBI.
[Tapaynenenunesn, NpsAMOYTOJbHBIN MapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBusibHbIE
MHOTOI'PAHHUKH: TOHSATHE IPAaBUIBHOTO MHOIOIPAHHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMy/Ia; MpaBUIbHAs TPEYrojbHasi UpaMuia U MPaBUIIbHBINA TeTpasp; Ky0. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKAdIp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUIBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOH, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpamMuax, napajuieienuneax, IpaBuiabHbIX MHOTOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM PU3MBI, IIJIOIIA/[b OCHOBAaHHA, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MUPaMHU/JIbI, TEOPEMA O TUIOoMIaIM yceu€HHOM nupamuabl. [Torstue o6 06bpéme. OO0BEM nupamMuibl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 kaace

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab NMOBepXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanmu Ten BpamieHuss U MHOTOTPaHHUKOB. MHOTOTpAaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIllCHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa 1 cieacTBus u3 He€. O0béM nunuHapa, konyca. O0bEM 1mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAIASIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTy u B mpocTpancTBe. ClI0KEHUE U BEIUNTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJaud B KOOpJAMHATaX. YTol Mexay Bekropamu. CKalsgpHOe NpPOU3BEAECHUE BEKTOPOB.
Brraucnienue yrimoB MeXay NPSMBIMHA U TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM IPH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IporpamMmbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILECTBa, MPEICTaBIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMIMU U HA3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KJaHCKON UACHTUYHOCTH, YBOXKEHHUS K POLLIIIOMY U
HACTOALEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSM POCCUNCKUX
MaTEMAaTUKOB M POCCUICKOM MaTeMaTUYECKOW IIKOJBbI, K MCIIOIb30BAHUIO 3THX JOCTHKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JEATENBHOCTBIO YYEHOIO; OCO3HAHHUEM JIMYHOIO BKJIAJAa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodheccHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA TPOTSKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B pEILICHUN
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HANIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
PKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHUEM
J100aNbHOTO  XapakTepa SKOJOIMYECKHMX  Ipo0JieM; OpHEHTauued Ha  NpUMEHEHHE



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

LeHHOCTH HAYYHOTO MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKOM KyIbTYpOil Kak CPEJCTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITeIbHOCTh UHIUBUAYATbHO
U B TpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO npeameTa «MaTemaTuka
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamenvuole oeticmsus, obecneuusarom Gopmuposarue 6A306bix
KOCHUMUBHBIX NPOYECco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue AeiicTBUS:

® BBUIBJIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKHUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POpPMYyIHpPOBaTh OIpENesIeHUs] MOHATUH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKALUU, OCHOBaHMS AJs1 00001IeHNs
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPa30BHIBATH CYXKIEHUS: YTBEPIUTECIbHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

®  BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAONIONEHWMSIX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUHM ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBIBOJIBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® [UCMOJb30BATh  BONPOCHl  KAaK  HCCIIEAOBATENIbCKUH  HWHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCJEeI0BAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



CaMOCTOATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OICHUBATH JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBJIATH AeUIUTHI HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJIsi OTBETAa Ha BOIPOC U
JUIsl pELIEHNUs 3a1a4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB PpA3NUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPENCTaBIsATH €€ B  Pa3MYHBIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo01menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHsI 331aBaTh BOMPOCHI O CYLIECTBY 00CYX1aeMOI TeMbl, IPOOIIEMBI,
periaeMoil 3a1a4u, BbICKA3bIBATh UJIEH, HAIIEJIEHHbIE HA TIOUCK PEILIEHNUs; COTIOCTAaBISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JTMasiora, 0OHapyKUBATh pa3Indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PaKEHUS;

MPEJICTaBIIATh PE3yNbTaThl PEHICHUs 3a/1a4l, SKCIIEPUMEHTa, UCCIIEI0BaHuUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHANBUYAIbHON paboThI IpU
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
00CyX1aTh MPOIECC U PE3yJbTaT paboThI; 00001IaTh MHEHUS HECKOIBKUX JIFOICH;
y4acTBOBATh B IPYIIOBBIX (hopmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» U UHBIE); BBITOIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IJIaH, ITOPUTM PELICHU 3aJjauu, BIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHONW pedIeKCcHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca W pe3yjbTaTa PELIEHUS MaTeMaTH4eCKON
3a]a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Ja4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OICHHUBATL COOTBCTCTBUC PEC3yJibTaTa LOCIW W YCIOBUAM, 06'LSICH$ITB IMPUYIKUHBL
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMAasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX NPU PELICHUH T€OMETPUUYECKUX
3ajad4.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBats B3auMHOE paciookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYTPAHHBIM Yroji, TpaHd JBYTPaHHOTO yrija, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBI U HEBBIMYKIBbI MHOTIOIDAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHbl MHOTOIPAaHHUKOB (MHMpaMuia; NpusMa, MpSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS I KiaccH(UKaLUU
(BBIMYKJIbIE M HEBBIMYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HAKJIOHHBIE TIPU3MBI, TapaliesIenuIesl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSCHH, UCTIONB3YSI METO]I CIIE/IOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOOM CJIEJ0B, BBIOIHATH (BBIHOCHBIE) IIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOX/I€HNE T€OMETPUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3a/1a4 Ha BBIYMCJIIEHUE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKH JO IPSIMOM, OT TOYKH IO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMHU.

Pemiate 3a1aun Ha HaXOXIEHUE FEOMETPUUECKUX BEIMUYUH 110 00pa3LaM WiH alropuT™Mam,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTAaHAAPTHBIX MATEMaTHUECKUX
3a7ad Ha BBIYMCIIEHHE YIJIOB MEXIY CKPELIMBAIOIIMMUCS MPSAMBIMH, MEXAY HpSIMOH U
IUIOCKOCTBIO, MEXAY MJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruncnate 00bEMBI 1 IUIOIIAAM TOBEPXHOCTEH MHOIOIPaHHMKOB (MpU3Ma, MUPAMUA) ¢
nprMeHeHHeM (pOpMyIT; BBIYUCISITH COOTHOIICHHS MEXKIY IJIOUIAIIMU ITOBEPXHOCTEH, 00BEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HUTypax, MPEACTABICHHYIO HA YePTEkKax U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TOHATHS B  TPOIECCe IOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKIEHHEM TeOMETPHUCCKIX
BEJTUYHH.

11 KJIIACC

OnepupoBaTh NOHITUSIMHU: IMIIUHIPUYECKAS TOBEPXHOCTH, 00Pa3yoIne IUITUHAPUIECKON
MOBEPXHOCTH; IWIMHAD; KOHUYECKAs MOBEPXHOCTh, 0Opa3yroniue KOHUYSCKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdhepa, BMcaHHAS B MHOTOTPAHHUK WITH TETIO BPAICHHUS.

BoeI4ncnsaTe COOTHOLIEHUS] MKy TUIOMIAISIMU TOBEPXHOCTEH U 00hEMaMH MOTO0HBIX TETI.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUSCKHUX (UTYpPAX, MPEJACTABICHHYIO HAa YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONMHATE ACUCTBUS CIOXKEHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHSTH MTPaBHUIIO TapaJIeIICIHITC .

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaISPHOE
MIPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC H KOMIUIAHAPHBIC BEKTOPHI.



Haxoauth cyMMy BEKTOPOB ¥ MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiine reoMeTpUUCCKUE 3a/1a4i Ha TIPUMEHCHHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHATh MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHUKE: aHAJIM3UPOBATh peajbHbIC CUTYallud U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX MOHSATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuectBo
4acos,
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (L (pPOBbHIE)
n/n MPOrpamMmbl OTBOANMOE oOpa3oBaTe/ibHbIE pecypchl
HA OCBOEHUE
TeMblI
1 BBencHue B cTepeoMETpHIO 10 https://resh.edu.ru/subject/17/10/
IIpsiMBbIE U TUIOCKOCTH B
2 npocrpancte. [lapanienbHoCTh 12 https://resh.edu.ru/subject/17/10/
MPSIMBIX U IJIOCKOCTEN
3 HepHeHHHIfyMpHOCTB TPAMBIR B 12 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEN
4 ¥/TIIBE MENAY MPAMBIMIL H 10 https://resh.edu.ru/subject/17/10/
IJIOCKOCTSIMU
MHororpaHHUKH 11 https://resh.edu.ru/subject/17/10/
OOBEMBI MHOTOTPAaHHUKOB 9 https://resh.edu.ru/subject/17/10/
IT : .
7 OBTOPCHHE: CCACHHA, 4 https://resh.edu.ru/subject/17/10/
PacCCTOAHUA U YTJIBI
UTOT'O 68
11 KJIACC
Ne HaumenoBanue KoauuecTBO 4acos,
DJIeKTpPOHHbBIe (LM (POBHIE)
n/n pa3aesioB U TeM OTBOMMOE HA
o0pa3oBaTe/bHbIC PeCypChl
NPOrpamMMbl OCBOEHHUE TeMbI
Tena BpameHus 12 https://resh.edu.ru/subject/17/11/
OO0BEMBI TEN 5 https://resh.edu.ru/subject/17/11/
Bexkrops! u
3 KOOpJMHATHI B 10 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE
IToBTOpEHME,
600 .
4 OPODIICHHC, 7 https://resh.edu.ru/subject/17/11/
cucreMaTu3anus
3HAHUU
UTOI'O 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Marematuka. ['eomerpusi, 10 kimace/ Mepsmsk A.I'., Homuposckuii [I.A., [Tonorckuit
B.B., SIxkup M.C.; non penakuueii [lomonsckoro B.E., O6mecTBo ¢ orpaHU4eHHON
otBeTcTBeHHOCTHIO M3natenbekuii ienTp «BEHTAHA-I'PA®»; AxurioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHue»

* Maremaruka. ['eomerpus, 11 kimace/ Mepsnsak A.I'., Homuposckuii JI.A., [Tononckuit
B.b., Axup M.C.; nox penakmueii [Tononsckoro B.E., O0mecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCTHIO M3natenbekuii ienTp «BEHTAHA-I'PA®»; AxuiroHepHOE 00IIECTBO

«M31aTenbcTBO «HpOCBCH_[eHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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