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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
11 knaccoB paspaborana Ha ocHoBe DenepalbHOrO TOCYJAPCTBEHHOIO 00Pa30BaTEIBHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOTO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4eHHsl T€OMETPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcs, GOpMUPOBaHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTPaKeHHs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aflalTallil B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTh W OIPOBEPraTb TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHUH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIAa, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4YeroBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (OopMa OTPaKEHHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JAECHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANIBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyalbHa
3a7a4a pOpMHUPOBaHUS y O0YyYaroIMXCs MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTENIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAHUH U
JeicTBU, crienu(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHHUST 00pa30oBaHUs IO
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaroriuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUH U HEOOXOIUMBbIE IS
YKU3HU B COBpEMEHHOM oO11ecTse. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
6osee ri1yOOKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



I[OCTI/I)KGHI/IQ e OCBOCHUSA MPOrpaMMbl obecrieunBaeTcs PCIICHUCM COOTBCTCTBYIOIIUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME INPEACTABICHUA O TE€OMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMuUpOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUS Kak o
BO)KHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMUCHIBATE U U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOIIIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHHE METO/JaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupOBaHHE YMEHHUsS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

¢ OBJAACHUC AJITOpUTMaMU PCHICHUA OCHOBHBLIX THIIOB 3aJady; (1)0pMI/IpOBaHI/I€ YMCHUA
IMPOBOAUTH HECJIOKHBIC JOKa3aTCIbHBIC pPacCyxxKacHusd B Xo0ae pemicHuAd
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[IO3HABATEJILHOM AaKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
PacCIIo3HaBaTh MPOABJICHUA TCOMETPHUICCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTef/'I B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHM JPYTUX Y4eOHBIX IPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (GOopMynupoBaTh WX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, IPUMEHSITh OCBOEHHBIN
FGOMCTpH‘IGCKI/Iﬁ amnrmnapar [ pCelICHUA  IMPAKTUKO-OPUCHTHUPOBAHHBIX  3a4a4,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTY4YE€HHbIE PE3yJIbTaThI.

OTANYUTENHLHON 0COOEHHOCTEIO mporpaMMmal ABJIACTCA BKIIFOUCHUC B KypC CTCPCOMETPUHN
B HayaJle €ero U3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEeKAaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K AAIBHEUIIEMY U3YUEHUIO ITPEAMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HUMCIOT B CBOEHl OCHOBE YYBCTBCHHOCTDb HpCI[MeTHO-HpaKTI/I‘IGCKOﬁ
NeSITeNbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydallMXcsi B  Kypce
CTEpPEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHOBHBIE conepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuku», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeaensieTcss He TOIbKO
[0 COJAEP)KaTeNbHBIM JIMHHUSM, HO W MO rojaM oOydyeHHs Ha YpPOBHE CpEJHEero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
4TOOBI OBJIAJICHUEC TCOMETPUICCKUMU IIOHATUAMU n HaBBIKaAaMH OCYIICCTBIIAIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUSI BKIIFOYATUCH B OOMIYI0 CUCTEMY F'€OMETPHUECKUX TPEICTABICHUN 00yJaronuxcs,
pacuupsis 1 yriayousis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3y4enue reomerpun orBoauTCs 1 yac B Heneno Bcero 34 y4eOHBIX yaca.
COJEP KXAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, 0O0pa3ylolue IMIMHAPHYECKON TMOBEPXHOCTH, OCh
IMJITMHPUYECKON oBepXHOCTU. LlnmmHaap: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTh, 00pa3yromas 1
OCh; IUIOMIAb OOKOBOI U MOJIHOW TTOBEPXHOCTH.

Konndeckasi moBepXHOCTh, 00pa3ylolue KOHMYECKOM HOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHocTH. KOHYC: OCHOBaHHME M BepIIMHA, 00pasyromas ¥ OCh; IUIOIIA/Ib
OOKOBOI1 M TOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpa3yrolIye W BBICOTA; OCHOBAHUS H
OOKOBast TIOBEPXHOCTb.

Coepa m map: UeHTp, pamuyc, AUAMETp; IUIOMAAb TOBEPXHOCTH cdepbl. Bzaumuoe
pacmonoxxeHue chepsl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Te BpaleHns Ha IIO0CKOoCcTH. Pa3BépTka nunmHapa u KoHyca.

KOM6I/IHaHI/II/I TCJI BpaAlICHHUA W MHOI'OIPaHHUKOB. MHOFOFpaHHI/IK, OMMMCAHHBIM OKOJIO
cdepsl; chepa, BicaHHasi B MHOI'OTPaHHUK, WK TEJIO BPALLICHUSL.

[Torsitie 00 o0béMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJIBHOTO TMapaiienenunena u cieAactsus u3 He€. OO0béM munmHApa, KoHyca. O0BEM
nrapa ¥ riomasib cQepsl.

[TogoOuele Tenma B mpoctpaHcTBe. COOTHOIICHMS MEXKIYy IUIOMIAASMU ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss nmiaMHApa (MApaJUIeTbHO W NEPHEHAMKYISIPHO OCH), CEUCHHs KOHyca
(mapaysieIbHOS OCHOBAaHHIO U MPOXO/IAIICE Yepe3 BEPIINHY), CCUCHHUS MIapa.

BeKTOpPBI 1 KOOPANHATHI B MPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpaHcTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHwe BekTopa MO TpPEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napauienenunesaa. Pemenne 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHHEM TIPABHJI ICHCTBUI ¢ BEKTOPAMHU.
[IpssmoyronpHas cucTeMa KOOpIWMHAT B mpocTpaHcTBe. KoopamHatel Bektopa. [Ipocreiimme
3aJja4y B KOOpAMHATaX. YToid Mexay Bekropamu. CKalspHOE TPOU3BEICHHE BEKTOPOB.
Beramcienue yrioB Mexay NMpSMBIMH M IIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIH METOA HPHU
PEILICHUU TeOMETPUICCKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBHIO TPAKIAHCKOW TMO3HMIMK OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILONEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTIIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIyILIEro.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IudyHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTH4ecKhe 3HaHus B HMHTEpecax
37I0pPOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIESATEILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; HUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BHIOOP OyayIieil mpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTaIlMell Ha  MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUN UIS peleHHs 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPYKAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH KakK Cepbl
quOBequKOﬁ JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU IJIsd paSBI/ITI/ISI OUBUIIN3aIINH,
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTPI‘{eCKOfI KyJII:TypOﬁ KakK CpGI[CTBOM IIO3HAHUA



MHpa; TOTOBHOCTBIO OCYHIECTBJISATH MPOEKTHYIO U HUCCIENOBATENbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 obyuaowuxcs (0ceoeHue memooos NO3HAHUS OKPYICAIOWe20 MUpa,
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIYy TOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHN;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIU3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B haKTax,
JIAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX; TMpeAsiaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENIHHO JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIACHHM (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

e BBIOMpaTH Croco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® WCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATEIbCKUN  WHCTPYMEHT  TO3HAHUSA,
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHUE;

® [POBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro oO0BEeKTa, SIBICHHS, IMpoIllecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHHO (OpMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IICHUIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MTPEATIONOKCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeUIUTH MHPOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U WHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MPEJICTaBICHHUS,



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEeNCTaBIATh €€ B  Pa3iMYHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJACH, HALECJICHHBIE HA IIOMCK PELICHUS;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHUs 3a/lauy, SKCIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHAHONH M WHIMBUAYAJIBHOW pabOTHI
OpU pelleHuH Y4YeOHbIX 3aj]ay; IMPUHUMATh LEJIb COBMECTHOW JAESTEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECcC W pe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JII0JIeH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00cykaeHUsI, 0OMEH MHEHMH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
MPOJIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IJIaH, aJITOPUTM PELICHUs 3aJaul, BHIOMpPATh CIIOCOO pelIeHUsl ¢ y4éToM
UMEIOIUXCA PECYypCcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIHUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATEJIbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKHM, CaMOKOHTpPOJIA IIPOLEcca U PE3yJbTara pPELICHHUs MaTeMaTH4eCKOU
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbH IIPH PELIEHUM 33aJa4l, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAJICHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa LEJIW U YCIOBHUSAM, OOBSCHATH TNPHUYUHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

11 KUIIACC



OnepupoBatb MOHSTUSAMU: LWIMHpUYECKAs MIOBEPXHOCTb, oOpazytomiue
LWINHAPUYECKON MOBEPXHOCTH; IIMIIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yroIne KOHUYECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
IpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BIIMCAHHBIM B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbIuucnaTe COOTHOMICHHUSI MEXIY IUIOIAIsIMH MOBEPXHOCTEH M 00BbEMaMHU IOJAOOHBIX
TeJ.

N300paxarh u3yuyaemble (UIYpbl OT PYKHM U C IPUMEHEHHUEM IIPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInoniHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BpaIlleHUs.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUrypax, npesicTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOIHATE NEHCTBUSA CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1aaf0T.

[TpyuMeHATH NpaBUIIO NapajuIeIeuIea.

OnepupoBaTb NOHATHUAMHU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPAMH, CKaJspPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT.

[IpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHUX — 3ajad,
IIPEIOJIaratoIuX HECKOJIBKO IIaroB PELIEHUs, €CIIM YCJIOBHSA NPUMEHEHUS 3alaHbl B SBHOU
dbopwme.

Pemarp nmpocreiiine reoMeTpuYeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemarp 3agaum Ha J0OKa3aTeIbCTBO MAaTEMATHYECKHUX OTHOIIEHUHM W HAXOXACHHE
F€OMETPUUECKUX BEJIMYMH 1O 00pas3liaM WIM alropuTMaMm, IPUMEHSsI U3BECTHBIE METOJbl MpHU
PELIEHNN CTaHIapPTHBIX MaTEMaTHUECKUX 3a7ad.

[TpuMeHsTh TpoCTeiine MPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3aau.

[IpuBoauTh, TpHUMEpHl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEW B TNPUPOJE M IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBAaTh peajbHbIE CUTYallUH U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKA PEIIEHUS  MaTeMaTU4YEeCKH
chopMyIHpOBaHHON MPOOJIEMBbI, MOAEIUPOBATh peallbHblEe CUTYallud Ha $3bIKE T'€OMETpPHUU,
UCCIJIEN0BATh IMOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOPEM,
anmapara anareOpbl;  pelmaTh IpaKTHYEeCKHe  3a/Jayd, CBSI3aHHbIE C  HaXOXJIEHUEM
TE€OMETPUUYECKHUX.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3geioB W TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATETbHBIE
padoThI padoThI pecypesl
bubnuoreka HOK
. Tena Bpaeiis 12 https://m.edsoo.ru/1c209e37
N bubnuoreka LHOK
2 OOBEub Ten > . https://m.edsoo.ru/1c209e37
bubnnoreka LHOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 00001IeHME, 7 1 bubnuorexa LHOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0
MOYPOYHOE INJIAHUPOBAHHUE
11 KJIIACC
KoanuecTBo 4acos
N9 S 1| HAata DJIEeKTPOHHBIE u(ppoBbIe
Tema ypoka Be PO PaKTH4 uszyue P Haop
n/ HbIE ecKme st o0pa3oBaTe/ibHbIE PeCypChl
L ero pado padoThI
ThI
1 Chdepa wu mmap: 1eHTp, paauyc, AUAMETpP; IUIOMAIh 1 bubnnoreka [HOK
MOBEPXHOCTHU chepbl https://m.edso0.ru/0341bc2b
2 B3aumHoe  pacmomokenwe  cheppl W TIockocTH; 1 bubnuoTeka I[HOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/0341bc2b

KacaTeJbHas IJIOCKOCTh K cdepe; miomaab chepsl

https://m.edsoo.ru/bed12a43

bubnuoreka LHOK

3 N3o6paxkenue cdepsl, mapa Ha mwockoctu. CeueHus mapa hitps://m.edsoo.ru/bc1567F2
4 ool mosepxroo, o6 wmRAINOCKOR buGanorera LOK
’ https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
i e
’ https://m.edso0.ru/188f6216
MOBEPXHOCTHU
;| Ereme e meeor Pty e
Lo ¥ ’ https://m.edsoo.ru/016e25eb
napauieaIbHOM WM MEePHIeHIUKYISIPHON OCH IIHUIIMHAPA)
7 Konuueckass moBepxHOCTh, 0Opa3ymolne KOHHYECKOM bubnuoreka HOK
HOBEPXHOCTH, OCh ¥ BEPIIMHA KOHMYECKOM MOBEPXHOCTH https://m.edsoo.ru/c94ba09b
3 Konyc: ocHoBanme wu BepiumHa, oOpasyiomas W OCh; bubnuoteka [HOK
TUIOINAb OOKOBOM U TIOJIHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 VYceu€HHBIN KOHYC: 00pa3ylolliue W BBICOTA; OCHOBAHHS U bubnuoreka HOK
OOKOBasi IOBEPXHOCTh https://m.edso0.ru/1468bab3
o | Eectrmme soma s msoen. Pootime o -
L ’ https://m.edsoo.ru/Obdelbe8
U TUIOCKOCTBIO, MPOXOIAIICH uepe3 BEepUINHY)
11 KoMOunarws Ten BpamieHus: © MHOTOTPaHHIKOB bubmorexa LIOK
https://m.edsoo.ru/3cef10e5
12 MHororpaHHuk, ONUCaHHBIA  OKOJIO  cdepsl; cdepa, bubnuoreka [HOK
BIIMCAHHAsl B MHOTOTPAHHUK UJTU B TEJIO BPAIICHUS https://m.eds00.ru/0b136158
. . N bubnnoreka HOK
13 [Tonsitue 06 06bpéMe. OCHOBHBIE CBOMCTBA 0OBEMOB Tl hitps://m.eds00.ru/26a03fb7
" bubnuoteka [HOK
14 O6vEM mumHIpa, KoHyCa https://m.edso0.ru/5513d87b
15 O0BEM mrapa u wiomaas chepsl bubnuoTeka I[HOK



https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

https://m.edsoo.ru/d189bde2

[Tonoburie Tena B mpoctpaHcTBe. COOTHOUICHHS MEXKIY

bubnuoreka LHOK

16 IUIOLIA/IIMH TIOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX TEI https://m.edso0.ru/810cfleb
17 Kontponbnast pabora mo temam "Tema Bpamenus" u
"O6bembl TEN"
18 BexTop Ha MJ10CKOCTU U B IPOCTPAHCTBE BH6H_HOTeKa LOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBlYUTaHHE BEKTOPOB bubmmorexa LIOK
https://m.edso0.ru/23f4f089
20 YMHOXkEHHE BEKTOpa Ha YHUCIIO bubmmorexa HOK
https://m.edsoo.ru/dee379eb
21 Paznoxxenue BekTopa Mo TpéM HEKOMIUIAHAPHBIM BEKTOpPaM. bubnuoreka LIOK
[IpaBuiio napayienenumnena https://m.edsoo.ru/a28fd74e
22 Pemienne 3amad, CBA3aHHBIX C DIPUMEHEHUEM IIPABHII bubnuoreka [HOK
JICHCTBUH C BEKTOpaMH https://m.edso0.ru/5a827900
23 KoopannaTHO-BEKTOPHBII METOH pu penieHnn bubnnoreka [HOK
TrCOMETPHUYUCCKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
o4 [IpsimoyronbHast cucreMa KOOpAMHAT B IPOCTPAHCTBE. bubnuoreka I[HOK
Koopmunats! BekTopa. [Ipocreiiniie 3a1a4u B KOOpAMHATAX https://m.edso0.ru/48db7058
o5 VYron wmexnay Bektopamu. CKalsipHOEe TIPOU3BEICHUE bubnuoteka [HOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mex1y NpsSIMbIMU U TJIOCKOCTSIMU BH6H_HOTeKa LOK
https://m.edsoo.ru/8efbe78e
27 KonTponbhas pabota no teme "BekTopbl U KOOpAMHATHI B
npocTpaHcTae”
28 [ToBTOpenne, o0o0OmeHNe W CHUCTEMAaTH3als 3HAHUH. bubnuoreka [HOK
OcHoBHBIE GUTYpPHI, (HaKThI, TEOPEMBI Kypca IMJIaAHUMETPUU https://m.edsoo.ru/1780ba5d
29 [ToBropenue, oO0oOImIeHHEe U CcHCTEMaTHU3alus 3HAHMH. bubnuoreka I[HOK

OcHoBHbI€ GUTYpBI, PaKThl, TEOPEMBI Kypca IJIaAHUMETPUHU

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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https://m.edsoo.ru/078cd184

[ToBTOpenne, o0000mIEHHEe W CHCTEMaTH3allds 3HAHUH. bubanoreka HOK
30 1 .
3anauu MIAHUMETPUH U METO/IbI UX PELICHHS https://m.edsoo.ru/7491efe0
31 [loBropenue, o0oOImIEeHNE W CHCTEMAaTHU3alWs 3HAHHU. 1 bubnuoreka LIOK
3a1aun MIAHUMETPHH U METO/IbI UX PELICHHS https://m.edsoo.ru/4dffda97
32 [loBropenue, o0oOImIEHNE W CHCTEMAaTHU3alWs 3HAHHU. bubnuoreka LIOK
OcHoBHbIe GUTYPBI, HAKThI, TEOPEMBI KypCa CTEPEOMETPHH https://m.edsoo.ru/74b2ad91
bubnuoreka [HOK
33 Hrorosas konTponbras padora 1 https://m.edsoo.ru/ec24dfc2
. bubnnoreka HOK
34 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN 1 https://m.eds0o.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

* Maremaruka: anreOpa W Hadyajla MaTeMaTHYECKOro aHaym3a, reomerpus. ['eomerpus, 10-
11 kmacesl/ Atanacsu JI.C., bByry3os B.®., Kagomues C.b. u np., AkunonepHoe o0iecTBo
«M3narenbcTBO «lIpocBemienue»

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
Meroaudeckue pekomeHmanmuu K yueOHuky. Kuura pmns  yuwrens.JI.C.ArtanacsH,
B.®.byry30B.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
https://infourok.ru/



