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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yduebHoro kypca «['eomerpus» 6a30BOTO YPOBHS I 00YUYAIOIIUXCS
11 xmacca paspaborana Ha ocHOBe DenepallbHOTO TOCYJAPCTBEHHOTO O0pa30BaTEIBLHOTO
CTaHaapTa cpeaHero ooumero oOpa3oBaHHs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
NPEIbSIBISEMBIX K MAaTEMAaTHUYECKOMY OOpa30BaHUIO, U TPATUIIUN POCCHIICKOTO OOpa30BaHUS.
PCaJ'II/I?)aIII/IfI IporpaMmal oOecrieunBaeT OBJIAJCHUC KIIFOYECBBIMU KOMIIECTCHIUSIMU,
COCTABJISIIONIUMH OCHOBY JUISI CaMOPA3BUTHUSI M HENPEPBIBHOTO OOpa30BaHMS, IEIOCTHOCTh
O0IIEKYIbTYPHOT0, TUYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHSI TUYHOCTH O0YYAIOIIHXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TeOMETpUM Ha YpOBHE CpeaHero ooiero oOpa3oBaHUS
00yCIIOBJIEHa TPAKTUUYECKONH 3HAYMMOCTBIO METAMpPEIMETHBIX U MPEIMETHBIX pEe3yIbTaTOB
00y4YeHHs TE€OMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOyYaromuxcs, (GOpMHUpPOBAHUS
(YyHKIMOHAIBPHOM MAaTeMaTU4eCKOW TIpaMOTHOCTH, HM3YyYEHHUS APYTUX Y4YeOHBIX IUCHUIUIMH.
Pa3Butne y oOyuaromuxcss NpaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKIACHUU
reOMETPUUECKUX a0CTpaKLUii, COOTHOLICHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTPAKCHUS
MaTE€MaTUYECKON HAayKOM SIBJICHUU U IPOLECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAyYHOM I[IO3HAHUM U B IpaKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS Y4YAIllUXCs, a TaKXKe KauecTB
MBIIUICHHS, HEOOXOJUMBIX JIJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcsi OJHMM K3 0a30BBIX TNPEAMETOB HAa YpPOBHE CPEIHETr0o OOIIero
o0Opa3oBaHMs, TaK Kak 00eCHeuyrBaeT BO3MOXKHOCTb H3Y4EHHs KaK JUCLMIUIUH €CTECTBEHHO-
Hay4YHOU HAIpPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbllieHHe, (GopMupyemMoe MpU H3yUYEeHUH OOYYAIONIMMHUCS MOHITHHHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LEMOYKM JIOTMUECKUX YTBEPKACHUH B XOJ€ pEIICHUs
FeOMETPUUECKHUX 3aJlad, YMEHHE BBIABUTAaTh W OIpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIONIB3YIOTCSL TPU PEIICHWH 337ad €CTeCTBEHHO-HAyYHOTO LHMKJIA, B YAaCTHOCTH M3 Kypca
¢busuky.

YMeHue OpHUEeHTUPOBAaTbCS B IIPOCTPAHCTBE MIPAeT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTenbHOCTH dYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U IPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIBLHOTO OBITHA, (hOopMa OTpPaKEHHUS OKPYKAIOIIETO MHpA,
yCIIOBHE  YCIIEIIHOTO TO3HAaHUS M  aKTHUBHOTO  MpeoO0pa3oBaHUS  JEHCTBUTEIHLHOCTH.
OmnepupoBaHHe MIPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHACT pa3Hble BUABI y4eOHOW U TPyIOBOU
NEeSITEIbHOCTH, SBJSIETCS OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMMO3TOMY aKTyalbHa
3ajauya (popMHUpOBaHUS Yy 00YyYarOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOr0 MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTHYECKON
JESTEIIbHOCTH 110 MHOTHM HAITPABJICHUSIM.

ens ocBoeHus nmporpaMmMbl yueOHOro Kypcea «I'eomerpus» Ha 6a30BOM ypoBHE 00ydEHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS uepe3 oOecredeHue
BO3MOXXHOCTH NMPUOOPETECHUS U HCIOIb30BAHUS CHCTEMAaTHYECKHX T'€OMETPUYECKUX 3HAHHUM U
JecTBUH, crIeU(pUUHBIX T€OMETPUU, BO3SMOXHOCTH YCIEIIHOTO MPOI0JDKEHUs 00pa30BaHus Mo
CHEIHAIHOCTSIM, HE CBSA3aHHBIM C IIPUKJIaJHBIM HCIIOJIb30BAHUEM F€OMETPUH.
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[Iporpamma mo reomeTrpuu Ha 0a30BOM YPOBHE MpeJHA3HAuYeHa JUIsl O0yYaroluxcs
CpeIHeW MIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromipecss Ha 6a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0mIre MaTeMaTHYecKue YMEHHUs, CBSI3aHHbIE CO CTeUU(PUKON reoOMEeTpUH U HEOOXOAUMBIE st
KHU3HHU B COBpeMEHHOM oO1iecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T'€OMETPHUIO
Oosee riyOOKO, €Clii B JallbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poQeCcCHOHATHLHOMN e TETFHOCTH.

JlocTuxkeHue e OCBOCHHUS MPOrpaMMbl 00eCTIeYHBAETC s PEIIEHHEM COOTBETCTBYIOLIUX
3anad. IlpuopuretHeiMu 3amadyamMu ocBoeHHs Kypca «['eomerpum» Ha 6a3oBoM ypoBHEe B 11
KJIacce SIBISIIOTCA:

* (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYyJIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

* (opmupoBaHHE TMpPEACTaBICHUS O MHOTOIPAaHHUKAX M TeNax BpalIEHUS Kak o
BOXHEUIINX MAaTEMAaTUYECKUX MOJIEISIX, MO3BOJISIONIMX OMHMCHIBATh M U3y4aTh pa3HbIe
SIBJICHHUS OKPY>KaIOLIETO MUPA;

* (opMmupoBaHHE YMEHHs pacro3HaBaThb Ha yepTeXaxX, MOJAENSAX U B peaJbHOM MHpE
MHOTOTPaHHHKY ¥ TeJia BpalleHHUs;

® OBJaJEHUE METOJAMH peIIeHUS 3a7ad Ha TOCTPOCHUS Ha HM300PaKEHUAX
IPOCTPAHCTBEHHBIX (QUTYD;

* (dopmupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMU O MHOTOTPaHHHKAaX U
Teax BpalleHUsl U KX OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAaMH PEIIECHHUs OCHOBHBIX THIIOB 33/a4; (HOpMUPOBAHHE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PAcCyKIEHHsl B  XOA€  pEUICHHUs
CTEPEOMETPUIECKHX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® Dpa3BUTHME MHTEUIEKTYalbHBIX W  TBOPYECKHX CIOCOOHOCTEH  oOydaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUH, KPUTHUYHOCTH MBIIIIICHHUS;

* ¢opmupoBaHue (YyHKIMOHAIBFHOW T'PaMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: yYMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TOHATHI, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSIX W TMPH H3yUYEHUH JPYTHX y4eOHBIX MpPEeIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh WX Ha SA3BIKE
TEOMETPUM ¥  CO3/aBaTh T€OMETPHYECKHE MOJENH, NPUMEHSTh OCBOCHHBIN
TEOMETPUYECKUN  ammapar JUisl pemeHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3aj1ad,
UHTEPIPETUPOBATH U OIICHUBATD MOJIyYEHHBIE PE3yJIbTAThI.

OTnuuuTEeNIbHOM 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KypC CTEPEOMETPUHU
B HayaJle ero W3y4YeHUs 3a/1ad, peIIaeMbIX Ha YPOBHE HMHTYMTUBHOTO TIO3HAHUS, U
OTpeneIEHHBIM 00pa30oM OpraHM30BaHHAs padOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE HWHTYUTUBHBIX
IPOILIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3yUEHUIO TpeIMeTa.

[Ipennourenne oTHaéTcss HArISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOM
NesATeNIbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX IMPEACTaBICHUM y ywaluxcs B Kypce
CTEpEOMETPUH MPOBOJIUTCA 3a CUET peIlIeHHs 3a7a4y Ha CO3/1aHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. Cozganue oOpa3za MPOBOAMUTCS C
OTIOPO Ha HATJISTHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJICUCHHS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIePIKaHus.



OcHoBHBIE  conepkaTenbHble  JMHUM  Kypca «l'eomerpum» B 11  kiacce:
«MHororpaHHukmn», «lIpsiMple U IJIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus», « BekTopsl u
KOOPAMHATHI B IPOCTPaHCTBE». POPMUPOBAHHE JJOTUUECKUX YMEHHUM pacipeesseTcs He TOJIbKO
[0 COJAEP)KAaTEeNIbHBIM JIMHUAM, HO M IO rojgaM oOydeHHs Ha YPOBHE CpEIHEro oOIlero
o0Opa3oBaHUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboyeil mporpamMmMsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMU MOHATUSMM M HaBbIKAMM  OCYLIECTBISUIOCH
IOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIMIIA [PEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHHUS BKIIOYAJIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yUYaromuXCs,
paciupsis ¥ yriryossis e€, o0pas3ys IpOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenne reomerpuu orBoautcs 1 yac B Hegemto B 11 kimacce, Bcero 3a 1ol 00y4eHUs
- 34 yueOHBIX Haca.

COJEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesa BpanieHus

[{unuHapuyeckass MOBEPXHOCTb, 00pa3yolye IMJINHAPHUYECKOW IOBEPXHOCTH, OCh
IWIMHAPUYECKON MoBepXHOCTH. LIMauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U TIOJTHOM MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 0Opa3yrolue KOHHUYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHMYEeCKOH moBepxHOocTH. KoHyc: OcHOBaHME M BeplIMHA, OOpasyromias M OCh; IUIOLIA/b
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasylolliue U BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOLIa/Jb HOBEpXHOCTH cdepbl. B3aumuoe
pacnosioxxeHue chepbl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; mIouaib chepsl.

N3o0pakenue Tes BpallleHUs Ha IJIOCKOCTU. Pa3BEépTka MIMHApa U KOHYCA.

KomOunanuu Tten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONKUCAHHBINA OKOJO
cdepsl; cdepa, BMCaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIlICHHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWCTBAa 00BEMOB Tel. Teopema 00 00bEME
IpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0bEM nmiMHApa, KoHyca. O0bEM
nrapa ¥ riomaib cepsl.

[lono6uble Tena B mpoctpaHcTBe. COOTHOLIEHMS] MEXAY IUIOMIAJISMU IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

CeueHuss nMAMHApa (MapaulelbHO W TMEPHEeHIUKYJSPHO OCH), CEUeHHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U IIPOXOASILEE YEPE3 BEPIINHY ), CEUEHUS LI1apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTH U B IpocTpaHcTBe. CI0)KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uuncio. PasnoxkeHue BekTOopa MO TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3amay, CBS3aHHBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUM C BEKTOPAMH.
[IpsmoyronbpHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJa4d B KOOpAMHATaXx. Yroia Mexay BekTopamu. CKalsipHOE NPOM3BEICHHE BEKTOPOB.
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Brruncienue YTJIOB MCKAY IPAMBIMHU H TIJIIOCKOCTAMU. KOOp)IPIHElTHO—BCKTOpHBIfI METO MHpHU
PCHIICHNUHU T'COMCTPUYCCKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTBIO  TPAKIAAHCKOM  TMO3UIIMM  OOydYaromIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIIECTBA, MPEACTABICHHUEM O MAaTeMAaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHM, NpOIEAyp TpakIaHCKOro o0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIHMAIBLHBIMH HWHCTUTYTAMH B
COOTBETCTBUU C MX (PYHKIIUSIMU U HA3HAYCHHUEM.

ITaTpuoTHYeCKOe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKON TPaKTAHCKOW HIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCUMCKOM MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM POCCHUCKHX
MAaTEMaTUKOB M POCCUMCKON MATEMATUYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHMEM  JYXOBHBIX IICHHOCTEH  pOCCHIICKOTO  Hapona; CcHOpPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO ITOBEJICHUSI, CBSI3aHHOTO C TMPAKTUYECKUM MPUMEHEHHEM
JIOCTHKEHU HAyKU U JEATEIIbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJla B TOCTPOCHHE
YCTOWYHBOTO Oy IyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUY, BKIIFOUast 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHWH, PacCyKIEeHUN; BOCHPHHUMYHMBOCTHIO K MAaTEMAaTHYECKHUM AacTeKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHSITh MaTEMaTUYECKHE 3HAHUS B MHTEPECax 30POBOTO
n Oe3omacHoro oOpas3a J>KW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (310pPOBOE
MUTaHue, cOANIaHCUPOBAHHBIM PEXXUM 3aHATUN U OTAbIXA, pPerylspHas (u3ndeckass aKTUBHOCTD);
(hU3MYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAEITETLHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyHIy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOMs; WHTEPECOM K pPa3IuYHBIM
chepaM npodecCHOHATBHOW ACATEIBPHOCTH, CBS3aHHBIM C MATEMaTUKOW M €€ MPUIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiued mpodeccuu M peain30BbIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHIO H
caM000pa30BaHMIO HA MPOTHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7[a4 MAaTEMAaTUYECKOW HAPaBICHHOCTH.

IKoJ10rnuecKoe BOCIUTAHHE:

Cc(OPMHUPOBAHHOCTHIO JKOJIOTHYECKONH KYJIbTYpPBI, IMOHUMAHUEM BIUSHHUS COIHAIBHO-
SKOHOMHUYECKHUX TIPOIECCOB Ha COCTOSHUE MPUPOJHONW € COIMAIBHOW Cpeapl, OCO3HAHHEM
I00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPo0JIeM; OpueHTaIleld Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHWUU IS pelIeHHsl 3a/1ad B 00J1aCTH OKpPYKAIOIIEeH Cpe/bl, NIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
WX BO3MOXHBIX TTOCJIEICTBUM JIJISi OKPYIKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:



Cc(OPMHUPOBAHHOCTBIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKd M OOINECTBEHHOH NMPaKTHKH, MOHMMAaHUEM MaTEMaTHYeCKOW HAyKH Kak CQepsl
YEJI0BEUYECKOW JEeATEIbHOCTH, ATAlOB €€ PAa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUSA LMBUIN3ALNMY;
OBJIAJICHUEM SA3BIKOM MaTEMAaTHUKH M MaTEMaTUYECKON KyJIbTypOH KaK CpPEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYLIECTBIIATD IPOCKTHYIO U UCCIEAOBATEIbCKYIO NEATEIbHOCTh UHINBUYAIIBHO U B
rpyImIe.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHble pe3ybTaThl OCBOCHHUS MPOrpamMMbl ydeOHOro mpenmera «MaremaTHka»
XapaKTepU3ylOTCs  OBJQJCHUEM  YHHUBEPCAIbHBIMH  HO3ZHAGAMENbHBIMU  OelCmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
0eticmeusIMu.

1) Vuusepcanvuvie noznasamenwvnvie oeiicmsus, obecneuusarom @opmuposanue 0A306bIX
KOZHUMUBHLIX NpOYecco8 00yuarowuxcs (oceoenue Memoo08 NOZHAHUS OKPYICAIOWe20 Mupa;
npuUMeHeHue 102U1eCKUX, UCC1e008amenbCKux onepayuli, yMeHuu pabomams ¢ uHgopmayuet).

Ba3oBble JJornueckue aeiicTBu:

® BBIBIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKH MaTEMaTUYECKHX OOBEKTOB,
NOHATHH, OTHOLICHUH MEXAYy NOHATHAMHU; (OPMYIHPOBATH OIpPECICHUs IMOHATUH;
yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS JUIsi 0000IMEHHUS 1
CpaBHEHMsI, KpUTEPHH ITPOBOIUMOI0 aHAJIN3a;

® BOCIpPHUHUMATh, (HOPMYJIUPOBATH W NPeoOPa30BbIBATH CYXKACHUS: YTBEPAUTENbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

® BBIBIATH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTUBOpEYHs B (PaKTax,
JAHHBIX, HAONIOJCHMAX M YTBEPXKICHMSX; INpeAsaraTb KPUTEpUU sl BBISBICHUSA
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

® lenaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOAMUTH CAMOCTOSTENIBHO JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUN (TIpsMble U
OT MPOTUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOAUTE MPUMEPBI U KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI,

e BpIOMpaTh cmoco0 peleHus yY4eOHOM 3adaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelienusi, BbIOMpaTh Haunbosee MOAXOIAIIMHA C y4E€TOM CAMOCTOSITEIBHO BBIJECIECHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibCKue 1eHCTBHA:

®  JICIIOJIB30BATh BOIIPOCH! KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYyINPOBATH
BOIPOCHI, (GPUKCUPYIOIIKE IPOTUBOPEUNE, IPOOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(hopMHUpOBATh TMIIOTE3Y, APTYMEHTUPOBATH CBOO MO3UIMI0, MHEHHE;

® [POBOAMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIICOBAaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJCHHSA, Ipolecca,
BBISIBIICHHUIO 3aBHCHMOCTEH MEXIy 00bEKTaMH, SIBICHUSIMH, TIPOIIECCAMM;

®  CaMOCTOSITENIbHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOJBI 110 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs, MCCIIEOBAHUS, OLEHHBATh JOCTOBEPHOCTh IOJYYEHHBIX PpE3yJIbTaTOB,
BBIBOJOB 1 0000ILEHNI;



IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC IIPOLCCCA, 4 TAKIKC BBIABUIaATb MPCAIIOJIOKCHUA O
€TI0 Ppa3BUTHUHN B HOBBIX YCJIOBHAX.

PatGora ¢ undopmaunmeii:

BBISBJIATH JeUIIUTE MH(GOPMALIUNH, JTAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOIIPOC U JJIS
pelLIeHHs 3a]auu;

BBIOMpaTh HMH(OpPMAIMI0 M3 HMCTOYHHKOB PA3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3HpPOBATh W HWHTEPIPETHPOBATH WHPOPMALHUIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHNUS;

CTPYKTYpPUpPOBaTh  MHQOpPMALMIO, TPEACTaBIsATh €€ B  Pa3NuuHbIX  (opmax,
WITIOCTPUPOBATH T'paduecKy;

OLIEHUBATh HAN&KHOCTh HMH(POPMAIMM TIO CAMOCTOSTENBHO Cc(OpMyIHpPOBAHHBIM
KPHUTEPHUSIM.

2) Vuusepcanvuvie KomMmyHukamuenwvle Oelicmeus, obecneyusarom c@opmuposaHHoCcms
COYUANbHBIX HABLIKOG 00YUAIOUUXCAL.
OO0menue:

BOCIIPHHUMATh M (OPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCJOBHUSMHU U IEIISIMHU
OOIIeHUs; SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AAaBaTb IMOACHCHUA IO XOAY PCUICHUA 3adadv, KOMMCHTUPOBATH
NIOJIyYEHHBIA pe3ysIbTarT;

B X0Jie¢ 0OCYXICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI, MPOOIJIEMEI,
pemaeMoi 3a7auu, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOUCK PEHICHHS; CONOCTABIISAThH
CBOU CYXKICHHS C CYKICHHSIMHM IPYTHX YYAaCTHHUKOB JHaiora, OOHApYKUBATh pa3iInyue U
CXOJICTBO TIO3WIMH; B KOPPEKTHOH ¢opme GOpMyIHpOBaTh pPa3HOTIIACHS, CBOH
BO3PaXCHUS;

NPE/CTaBIATh PE3yJbTaThl PEIICHUS 3a7a4yd, SKCIICPUMEHTA, WCCICAOBAHMS, MPOCKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3a/1ad MPE3eHTALUU U
0COOEHHOCTEHN ayJUTOPUH.

CoTpyaHuyecTno:

NIOHUMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOW PabOThI MpHU
peleHn y4eOHBIX 3aJay; NPUHUMATH 11€Jb COBMECTHOW JeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHOW paboThl, pachpenensiTh BUABI paboT, JOTrOBapHBATHCA,
o0cy:kJaTh MpoIiecc U pe3yabTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00cyxkaeHus, oOMEH MHEHH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacThb pabOThl U KOOPAWHUPOBATh CBOU JCHCTBUS C
JPYTUMH 4YI€HAMH KOMaH/bI, OI[EHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie oeiicmsus, obecneuugarom Gopmuposarue CMblCIO8bIX

YCMAHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
CﬁMOOpFaHI/ICiaIII/Iﬂ:

COCTaBJIAATh IUIaH, AJITOPUTM pPELICHUS 3a/1a4M, BHIOMPATh COCO0 pelieHus ¢ y4éToM
UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ yu€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:



® BIa/IeTh HABBIKAMH TO3HABATEIHHOUN pedekcun Kak OCO3HAHHS COBEPIIAEMbBIX ACHCTBHIA
U MBICIUTENBHBIX IPOLECCOB, UX PE3yJbTaTOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yJibTaTa pelleHus MaTeMaTHUeCKON 3a/1auu;

® [peaBUJETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHHUH 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

® OIICHMBAaThb COOTBETCTBUE pe3yJibTaTa MLEId U YCIOBHUSM, OOBACHATH HPUYUHBI
JOCTHKEHHSI UM HEJIOCTHKEHUS Pe3ysIbTaToOB JEATEIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

11 KJIACC

OmnepupoBaTh MOHATHAMH: LWIMHAPHYECKAs MOBEPXHOCTh, 00pa3yIOIINE LMIMHIPHICCKOM
MOBEPXHOCTH; LWJIMHIAP, KOHUYECKAas MOBEPXHOCTh, OOPa3yIOIIUE KOHUYECKOW ITOBEPXHOCTH,
KOHYC; c(hepruIecKasti IOBEPXHOCTb.

Pacmio3znaBats Tena BpameHus (LWIMHADP, KOHYC, cdepa u map).

OOBsACHATH CIOCOOBI MOTYYSHHS TEJl BPALCHHUS.

KnaccudunupoBars B3anMHOE pacIioyiokeHrue chepbl U IITOCKOCTH.

OmnepupoBaTh MOHSATHSMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOH CIIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bbruncnsare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpAIllCHHs, T'€OMETPUYECKHX Tel C
pUMEHEHHEM (HOpMYII.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U ONMUCAHHBIN OKOJIO ChephI;
cdepa, BIMCAaHHAS B MHOTOI'PAaHHUK HJIH TEJIO BPALLICHUS.

BBIUMCIATE COOTHOIICHUS] MEXIY IUIOMIASIMU TIOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEI.

N300paxats wu3ydyaemble (QUIYpbl OT PYKH W C TNPHUMEHEHHEM TMPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BBIMONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BPALLICHUS.

W3Bnekarh, MHTEPIPETHPOBATh M MPEeoOpa3oBbIBATh MH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTEkKax U PUCYHKAX.

OmnepupoBaTh HOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMOTHATE EHCTBUS CIIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHHSI BEKTOpa Ha
YHCII0, OOBSCHATh, KAKUMU CBOMCTBAMH OHHU 00JIaIat0T.

[IpuMeHATH MpaBWIIO NapAJIENIECIUIIEAA.

OmnepupoBaTh HOHATHUAMH: JEKapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIOJNl MEXKAYy BEKTOpaMH, CKaJISIPHOE
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC H KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cyMMy BEKTOPOB M IPOM3BEJCHHUE BEKTOPA HA YHCIIO, YIOJ MEXIy BEKTOPAMH,
CKaJISIPHOE TIPOU3BECHHUE, PACKIIAABIBATE BEKTOP IO JIByM HEKOJJIMHEAPHBIM BEKTOPaM.

3aaaBaTh IUIOCKOCTh YPaBHEHHEM B JICKApPTOBOW CHCTEME KOOPAMHAT.



[IpumensTpr reomerpudeckue GakThl OIS  pPELICHUS  CTEPEOMETPUYECKUX  3ajad,
npeanojararomux HECKOJBbKO MIaroB pelICHHA, CCJIW YCJIOBHUA MPUMCHCHUA 3aaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiimne reoMeTpuveckue 3ajadd Ha TMPUMEHEHHUE BEKTOPHO-KOOPIAMHATHOTO
MeTO/1a.

Pemrate 3aJadyr Ha J0Ka3aTCJIbCTBO MAaTEMAaTHUYCCKUX OTHOIIIEHUN H HaXO0XICHHUC
TCOMECTPUICCKUX BCJIHWYHH I10 06pa3uaM HIIN aJIropuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOALI IIPpH
pEIICHUH CTAaHIAPTHBIX MAaTEMATUYCCKHX 3a/1a4.

[IpuMeHsITh TpOCTEHIIUE NPOTpAaMMHBIC CPEACTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUCCKHX 3a7ad.

[IpuBoguTe mpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MHPUPOJAE U  KU3HH,
pacro3HaBaTh MPOSBICHNAE 3aKOHOB T€OMETPHH B UICKYCCTBE.

[IpuMeHsITh TOJTy4YEHHBbIE 3HAHWS Ha TMPAKTUKE: aHAIM3UPOBATH pealbHBIE CUTyallMH H
NPUMCHATH HU3YYCHHBIC IIOHATUA B mponecce IIOHCKa pemicHud MaTeMaTNU4YCCKUu
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOACIUPOBATH pEalTbHBIC CHTyallMH Ha S3BIKE TCOMETPHH,
WCCIIeZIOBAaTh IMOCTPOSHHBIE MOJEIH C HCIOJIb30BAaHHEM T€OMETPUYECKHX TOHITHH M TEOPEM,
ammapara ajnreOpbl, pemarb MPaKTUYeCKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKIECHHEM T'€OMETPHYCCKHX

BEJIMYUH.
TEMATHYECKOE IINTAHUPOBAHMUE
11 KJTIACC
KosmuecTBo yacos Di1eKTPOHHBIE
HaumenoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM KonTposabHbie IIpakTHyeckne
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpaMmMbIl padoThI padoThI
pecypchl
1 Tena Bpamenus 12 https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 https://m.edsoo.ru/1¢209e37
Bexkrops! n
3 KOOPJWHATHI B 10 1 https://m.edsoo.ru/1¢209¢37
MPOCTPAHCTBE
[ToBTOpEHME,
600
4 ODODIICHHC, 7 1 https://m.edsoo.ru/1¢209e37
cUCTEeMaTu3aIus
3HAHUU
OBUIEE
KOJIMYECTBO
4
YACOB I10 3 3 0
[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

I'eomerpus 11 knace

Ne
Tema ypoka Hata
4acoB

[{unuHApryeckas MOBEPXHOCTh, 0Opa3yolue

1 LUIUHAPUYECKOU ITOBEPXHOCTH, OCh 1 04/09
LWINHIPUYECKON TOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb,

2 00pa3yrolasi ¥ OCh; IJI0MIa b OOKOBOU U MOTHOM 1 11/09
MOBEPXHOCTHU
N3o0pakeHue MuIMHIpa Ha TUIOCKOCTU. Pa3BépTka

3 mnHapa. CeyeHus HuInMHApa (IUI0CKOCTBIO, 1 18/09
napaielIbHOW WK NepHeHIuKYIApHOI ocH
WIHH]IPA)
Konnueckast moBepxHOCTh, 00pasyoiye

4 KOHUYECKON IOBEPXHOCTH, OCh M BEpLIMHA 1 25/09
KOHUYECKOW MOBEPXHOCTH

5 Konyc: ocHOoBaHue u BepiuHa, 00pasyronias U och; | 02/10
IUI0IIa/1b OOKOBOM U MOJHON MOBEPXHOCTH

6 Y ced€HHBIN KOHYC: 00pa3yoIINe U BBICOTA; 1 09/10
OCHOBaHMA U OOKOBasl MOBEPXHOCTh
N300pakeHne KoHyca Ha IIockocTH. Pa3BépTka

7 KoHyca. CeueHust KOHyca (IIJIOCKOCTBIO, | 16/10
napajuIeJIbHOM OCHOBAHHUIO, U INIOCKOCTHIO,
IPOXOAIIEN Yepe3 BEPIIHHY)

2 Cdepa u map: neHTp, paanyc, AMameTp; MIoaab | 23/10
MOBEPXHOCTHU CHEPbI

9 B3anMHoe pacrnionoxenue chepsl U IIOCKOCTH; 1 06/11
KacaTeJbHasl IIOCKOCTh K cdepe; MIomaab chepsl.
N300pakenue cdepsl, 11apa Ha IIOCKOCTH.

10 1 13/11
Ceuenus mapa.

11 KomOuHnanus ten BpameHuss 1 MHOTOTPaHHUKOB. 1 20/11

12 MHororpaHHHK, OIIMCAaHHBIN 0KOJIO chepsl; chepa, i 2711
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU B TEJIO BPALCHMUSL.
[Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB

13 1 04/12

TCII




14 O0BEM IUIMHpA, KOHYCA. 11/12

15 O06BEéM mapa u mwiomaas chepsl. 18/12
KonTposbnast pabora mo temam ""Tena

16 "o " 25/12
BpameHus" u "O0bemMbI Te
[Momo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS

17 MEXy IUIOIASIMU IOBEPXHOCTEHN, 00BbEMaMuU 15/01
MOAO0OHBIX TEN

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE. 22/01

19 Cl10’)keHHEe ¥ BBIYUTAHUE BEKTOPOB. 29/01

20 YMHOXEHHE BEKTOpa Ha YUCIIO. 05/02
Kommianapuseie Bektopsl. [IpaBuio

21 P prL- AP 12/02
napajuiejaenumnesa.
Pa3znosxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM

22 panoip P 19/02
BEKTOpaM.
[IpssMmoyrosibHast cUCTEMa KOOPIUHAT B

23 npoctpancTee. Koopannarsl BekTopa. IIpocrerimue 26/02
3aJ]a4M B KOOpJIUHATaX
VYron mexay Bekropamu. CKalspHOE MPOU3BEICHNE

24 ALY BEKTOP PHO® TPOTEEEA 05/03
BEKTOPOB
Brruncnenue yrioB Mex1y OpsiMbIMU U

25 Y Ay P 12/03
MJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOT ITPU PELIEHUH

26 P P ATPHEP 19/03
FeOMETPUUYECKHX 3a/1a4
KonTpoasHas padora no teme ""BekTopsbl 1

27 P P g P 26/03
KOOPAMHATHI B POCTPAHCTBE
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aUs

28 3HaHui. OCHOBHBIE PUTYPBI, PAKTHI, TEOPEMBI 09/04
Kypca IUIaHUMETPUU
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA

29 3HaHuil. OCHOBHBIE (DUTYPBI, (HAKTHI, TEOPEMBI 16/04
Kypca TUIaHUMETPUU
[ToBTOpEeHHE, 0600IIEHUE U CUCTEMATU3AIIHS

30 3HaHUU. 3aJja4¥ TUIAHUMETPHUHU U METObI KX 23/04
peleHus
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aUs

31 3HaHUU. 3aa4M UIAHUMETPUU U METOBI UX 30/04

peLeHust
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[ToBTOpEHME, 000OIIEHUE U CUCTEMATU3AIIHS

32 3HaHuil. OCHOBHBIE (PUTYPBI, (HPAKThI, TEOPEMBI 1 07/05
Kypca CTepeoMeTpHH

33 Hrorosasi kKoHTpoOJIbHAsI padoTa 1 14/05
IToBTOpEeHnE, 0000IIEHNE U CHCTEMATH3ALIN

34 P H 8 1 21/05

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMBbI

Kox IIpoBepsiemble npeAMeTHBIE Pe3yJAbTATHI 0CBOEHHS OCHOBHO
NpoBepsIEMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbI cpeiHero o01ero o0pa3oBaHus
pe3yJabTara
6 I'eometpus
OnepupoBaTh MOHATHAMU: HWIMHAPUIECKAs: TOBEPXHOCTh, 00pa3yromye
61 LWINHAPUYECKOW TOBEPXHOCTH, LWINHAP, KOHUYECKas MOBEPXHOCTb,
' oOpasyrole  KOHHYECKOW  IMOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WINHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI OTYyUEHUS TeIl BpallleHus
6.4 Knaccudunuposats B3auMHOE pacioyiokeHue cepbl U INIOCKOCTH
OmnepupoBaTh MOHATUAMHU: IIAPOBOI CETMEHT, OCHOBaHME CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAaHUE IIAPOBOIO CJIOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOW CEKTOP
6.6 Bbruncnare 00bEMBI M IUIOINAAM TOBEPXHOCTEW Tel  BpalleHus,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (hopMyt
OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
6.7 OIMCaHHBII 0K0JIO cepsl, chepa, BIUCAHHAS B MHOTOIPAaHHUK HJIU TEJO
BpALICHHUS
63 BBMUCIATE  COOTHOMICHMST MEXIy IUIOMAIsIMU TOBEPXHOCTEH U
' 00bEMaMU MOAOOHBIX TET
6.9 N3o6pakaTh nzydaemble GUIYpbl OT PYKH M C MPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB TIPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXy, COOKYy, CHHM3Y; CTPOMTH CEUEHHs Tel
BpALICHHUS
W3BnekaTh, MHTEPIPETUPOBATh M IMPEOOPA3OBBIBATE HWHPOPMALHUIO O
6.11 OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEJICTaBICHHYIO Ha
YepTekKax U pUCyHKax
6.12 [TpuMmeHsTh TeoMeTpudYecKre (GakThl I PEIICHHUS] CTEPEOMETPHUIECKUX

3aa4, OpcArnojararommnux HCECKOJIBKO MaroB pCHICHUA, CCIIM YCJIOBUA




MPUMEHEHUS 3a/1aHbl B IBHOU (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonHaTh ﬂeﬁCTBHH CJIO0KCHUS BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6L$[CH${TB, KakMMH CBONCTBaMH OHHU

o0JazaroT

6.15

[IpumensTH NpaBuIIO Napasuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOpP, MOAYJb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTODA,
yroJl MEXIY BEKTOpaMH, CKaJSIpHOE IPOM3BEIECHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAaHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOPOB M IPOU3BEACHUE BEKTOpA HA YUCIO, YIOJ
MEXIY BEKTOPaMHU, CKAIIPHOE MIPOU3BEICHUE, PACKIAABIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,I[aBaTB IUIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemiate HpOCTCﬁLHHC TCOMCTPHUYCCKUC 3a/laid Ha TPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemiate 3aJa4d Ha J0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUN H
HaXO0XACHUEC I'COMETPUUCCKHUX BECIWYHH II0 06pa3uaM HJIK aJIrOpUTMam,
IMPUMCHSA HU3BCCTHBIC METO/bI npu peIICHUN CTaHJAPTHBIX

MAaTCMAaTHYCCKUX 3aaa4

6.21

[IpuMeHATh mpocTEHIIME NPOrpAMMHBIE CpPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1avd

6.22

[IpuBOIUTE MpUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U

JKU3HH, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TONy4YEeHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATH
peanbHbIE CHUTyallMd W INPUMEHATb W3YyYEHHbIC IIOHATHS B IIpoLEcce
MOMCKA pELIEHUs MaTeMaTHu4ecKu CHOpMyIHMpPOBAaHHONW MPOOJIEMBI,
MOJEJINPOBATh peajbHbIE CUTYallUd Ha SI3bIKE T€OMETPHUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJIENIN C MCHOJBb30BAaHUEM I'€OMETPUUYECKHX HMOHATHH U
TeopeM, anmnapaTa anreOpbl, peraTh IPaKTUUYECKUE 3a]auu, CBSI3aHHBIC C

HaXO0XXACHUEM I'COMCTPHICCKUX BEIINYHH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kox

IIpoBepsiemMblii 3JIeMeHT COlep:KaAHUS

I'eomerpus

6.1

[unuaapudeckasi MOBEPXHOCTb, 00pa3yIoUIie IUINHAPUIECKON MOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. L{unuuap: ocHOBaHMA W OOKOBask MOBEPXHOCTH,

oOpasytomas 1 0Ch, TUIOIIaAh OOKOBOW U TTOJIHON TTOBEPXHOCTH

6.2

KoHnueckass 1NOBEPXHOCTb, OOpa3yloIIMe KOHMYECKOW IOBEPXHOCTH, OCbhb M
BEpIIMHA KOHNYECKOH noBepxHocTU. KoHyc: oCHOBaHuE U BeplnHa, oOpa3yrolas
U OCh, IUIOWAJb OOKOBOW W TIOJNHON TOBEPXHOCTH. YCEUEHHBI KOHYC:

06pa3y10ume H BbICOTA, OCHOBAHUA U OoKoBasd ITOBCPXHOCTDH

6.3

Codepa u map: neHtp, paguyc, AMaMeTp, IIoua b NoBepXHOCTU cdeprl. Bzanmuoe

PacCIIOJIOKCHHUC C(bepbl N IINIOCKOCTH, KacCaTCIbHasi IINIOCKOCTb K C(bepe, iomaib

chepsl

6.4

N3o006paxeHue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka nunuHapa U KoHyca

6.5

KOM6I/IH8.I_[I/II/I TCJI BpalllCcHUA W MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OINMMCAHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstre 06 o6véMe. OcHOBHBIE CBOWCTBA 00BEMOB Ted. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TMapajuiesienumnena u cieactBus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM 11apa u rionaab chepol

6.7

[TogoOubie Tema B mpocTpancTBe. COOTHOIICHUS  MEXAY  IUIOMIAISIMHU

MOBEpXHOCTEN, 00bEMAMHU MTO00HBIX TE

6.8

Ceuenust nunuHApa (mapayuieIbHO U MEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILNHY ), CEUSHUs 11apa

6.9

BexTop Ha miockoctd u B mpocTpaHcTBe. ClOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCIIO. PazmoskeHne BEeKTOpa Mo TpEM HEKOMITIaHAPHBIM
BektopaM. IIpaBunmo mapamnenenunena. Pemenwe 3agad, CBSI3aHHBIX C

MNPUMCHCHUCM IIPaBUII JEHUCTBUH C BCKTOpaMu

6.10

[IpsiMmoyronbHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOdN MexAy Bekropamu. CkajasipHoOe
MPOM3BEIeHNE BEKTOPOB. BhIuncieHne yrioB Mexay MPSMBIMH U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUH FEOMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O

OBHIET'O OBPA3OBAHUA
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Kon
NMPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Bnanenue meromamMu J0Ka3aTeNbCTB, AITOPUTMaMHU PELICHHS 3aj1ad,
yMeHue (GOpMyJIHpOBaTh U ONEPUPOBATH IMOHATUSMH: OIpEACICHNUE,
aKCMoOMa, Teopema, CIIEJICTBUE, CBOMCTBO, NPHU3HAK, I0Ka3aTeIbCTBO,
PaBHOCHIIbHBIE (OopMyIHPOBKH; IPUMEHSTh ux; yMEHHUe
dbopmynrpoBaTh 00paTHOE ©  NPOTHBOIOJIOXKHOE  YTBEPXKJICHUE,
NPUBOAUTH TPUMEPbl M  KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTUYeCKOW WHIYKIIMU; MMPOBOJIUTH JOKa3aTeIbHBIC PaCCyKICHHS
OpU  peleHHH 3a/1ad, OIEHWBATh JIOTUYECKYIO MPaBUIBHOCTD
paccy)XKIeHH; yMEHHE OIEepUpOBATh MOHATHSAMH: MHOXECTBO,
MOJIMHOXECTBO, ONEpaI HaJ] MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETHKO-MHOXKECTBEHHBIN  ammapar Uil ONHCAaHHWS  PeaIbHBIX
MPOIIECCOB U SIBIICHUM U MPU PELICHUM 337ad, B TOM YHCIE U3 IPYTUX
Y4eOHBIX MTPEIMETOB; YMEHUE ONEPUPOBATH MOHITHAMU: Tpad, CBSI3HBIN
rpad, nepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/laBaThb H
OMUCHIBaTh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIb30BaTh Tpadbl pH

pelieHuu 3a1a4y

YMmenune OIICPHUPOBATH MNOHATUAMHU: HATYPAJIbHOC YUCJIO, LEJIO0C YUCIIO,
CTETICHb C IIEJIBIM TT0Ka3aTeNieM, KOpEHb HaTypallbHOW CTETICHH, CTETICHb
C pallnOHaJIbHBIM IIOKa3aTcJIeM, CTCIICHDb C HeﬁCTBHTCHBHBIM
nmokaszarenem, JiorapudM YHClla, CHHYC, KOCHHYC U TaHTEHC
MMPOU3BOJIBHOI'O YHCJA, OCTATOK IO MOAYJIIO, palfMOHAJIbBHOC 4YHCIIO,
UppallMOHAIFHOE  YHCJIO,  MHOXKECTBA  HATYPaJIbHBIX,  IEIBIX,
palluOHAJIbHBIX, Z[el\/JICTBI/ITCJ'H:HBIX YHUCCII, YMCHUC HUCIIOJIB30BAaTh
MPU3HAKH JCITMMOCTH, HAUMEHBIIUI OOIIMIA JeIUTeNh U HauMEHbIICe
of1iee kpaTHoe, anroput™ EBKIIHMIA IpU PEIIeHUH 33]1a4; 3HAKOMCTBO C
pPa3NIMYHBIMK  TO3WUIIMOHHBIMH ~ CHCTEMAaMH  CYHCJICHHUS; yMEHHUE
BBIIIOJIHATL BBIYHCIICHUE 3HAUCHUN U HpeO6paSOBaHI/Iﬂ BBIpa)KCHI/II\/II CcO
CTeneHsMH | Jiorapudmamu, npeodpa3zoBaHus IPOOHO-PAIMOHATBHBIX
BBIpa)KeHHfI; YMCHHUC OIICPUPOBATH IOHATHAMU: IMOCICAOBATCIBHOCTD,
apudmeTHyeckass ~ MPOTPecCHs,  TI'€OMETPHUYECKas  MPOTPECCHs,
OeCKOHEYHO yOBIBaOIIAs T'eOMETpPHUYECKas MPOTPECcCHs; yYMEHHUe

3aaaBaThb IOCICI0OBATCIIBHOCTH, B TOM HHUCJIC C IIOMOIIBIO
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PEKyppeHTHbIX  (GOpMyJI;  yMEHHE  ONEpUPOBATh  MOHATHIMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOAYJIb W
apryMEeHT KOMILJIEKCHOTO 4Mcia, ¢popMa 3alHuCH KOMILIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKass M airedpanueckas); yMeTb
MIPOU3BOJIUTH apu(METHUYECKUE EeNUCTBUS C KOMIUIEKCHBIMU UYHCIIAMU;
[PUBOJIUTL  TIPUMEPbl  HUCIOJB30BAaHUS  KOMIUIEKCHBIX  UHCE,
ONEepUpPOBaTh TMOHATUSAMHU: MaTpuma 2X2 u 3x3, omnpeneauTensb

MaTpulbl, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHHe onepupoBaTh MOHATUAMM: PALMOHAIIBHBIC, UPPALMOHAIIBHEIC,
MOKa3aTelbHble, CTENEHHbIE, JorapugmMuueckue, TPUrOHOMETPUUECKHE
YPaBHEHUS M HEPABCHCTBA, HUX CUCTEMBI; yMEHUE OIEpPUPOBATH
MOHSTHUSIMU: TOXJIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMa YypPAaBHEHUH U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHCTEM; YyMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIIATH
YpPaBHEHHUs, HEpPABEHCTBA M CHUCTEMBl C IIapaMEeTpPOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U PEIICHUS MAaTeMaTHUYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U peanbHOM )KU3HU

YMeHue onepupoBaTh NOHATUAMU: (YHKUUS, YETHOCTh (YHKIUH,
NEPUOIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (pyHKIIMU, HanOoJblllee U HauMEHbIlIee 3HaUeHUs
GyHKIMH Ha TPOMEXYTKE, HempepbiBHAs (DyHKIUS, aCHUMIITOTHI
rpadpuka GYHKOWM, TIepBas M BTOpas MPOU3BOAHAS (YHKIIWH,
reoMeTpUUeCcKUuil U (PU3NYECKHl CMBICI MTPOU3BOIHOM, IepBOOOpa3Hasi,
OnpeAeNnEéHHbId HMHTErpaj; yMEHHE HaXOAWTh AacCUMMTOTHI Tpaduka
(YHKIMU; YMEHHE BBIUUCIATH HPOU3BOJHBIE CYMMBI, NPOU3BEICHMUS,
YaCTHOTO M KOMIIO3ULIMK (PYHKIUH, HAXOUTh YpaBHEHUE KacaTeJIbHOU
K rpaduky (QyHKIUHM;, yMEHUE HaXOIUTh HMPOHM3BOJIHBIC JIEMEHTAPHBIX
GYyHKIMH; yMEHHE HCIOIb30BaTh MPOU3BOAHYIO ISl HCCIEIOBAHHS
(GyHKUMH, HAXOJUTh HAaUOOJIBLINE U HAUMEHBIINE 3HAaYeHUs (DYHKIIMIA;
CTpOUTh TIpaUKX MHOTOUYIEHOB C HCIOJb30BAaHUEM almapara
MaTEeMaTUYeCKOr0 aHalIM3a; MPUMEHATh IPOU3BOIHYIO Ul HAX0XKICHHS
HAaWIy4YIlEro pEIIeHUs B MPUKIAAHBIX, B TOM 4YHUCIIE COLMAJIBHO-
HSKOHOMHMUYECKUX U (PU3MUYECKUX 3a[auax; HAXOJUTh IJIOMIATU U OObEMBI

¢bury ¢ moMompI0 WHTETpaja; IPUBOJUTH IPUMEPH MATEMAaTHUECKOTO
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MOJIETTUPOBAHUS C MOMOILBIO TU(depeHIIMATBHBIX YpaBHEHUN

YMenue onepupoBaTh MOHATUAMU: Tpaduk GYyHKIUH, oOpaTHas
¢byHKIMsA, KOMIO3uLus (YHKUMH, JUHEHHAas (QyHKIUs, KBaJpaTU4YHAs
byHKIMS, panmoHaibHas byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETPHUUECKUE
GyHKIMM, MOKa3zaTelbHas W Jiorapupmuueckas (QyHKUIHUU; YMEHHE
CTPOUTH TpapUKU M3YUYEHHBIX (YHKIMH, BBIIOJHATH NMPEOOpazOBaHMS
rpadukoB (QyHKUIMHA, UCHIOIB30BaTh TpaduKU sl U3yUEHUS TPOLIECCOB
Y 3aBUCHUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHbIX IPEIMETOB U
3aJ1a4 U3 peajbHON KU3HU; BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU; HCIOJIb30BaTh CBOWCTBA M rpaduku QyHKIMA s
pellIeHrs YpaBHEHU, HEPaBEHCTB U 3aJay ¢ IapaMeTpaMu; n300paxaTh
Ha KOOPJAWHATHOM IIJIOCKOCTM MHOXKECTBA PpELICHUH YpaBHEHMI,

HCPAaBCHCTB U UX CUCTEM

Vmenue pe€maTth TEKCTOBBIC 3aJla4X PA3HBIX THIIOB (B TOM YHCJIC Ha
MMPOUCHTHI, J0JIM U YaCTH, HA JIBUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
ycCiyr, HajJoru, 3ajgadyud u3 obnacTu yOopaBJC€HUA JIMYHBIMHU U
CEeMEMHBIMU (I)I/IHELHCEIMI/I); COCTaBJIAATb  BBIPAXKCHUS, YpPaBHCHUA,
HCpaBCHCTBA W HX CHCTEMbI 110 YCIOBHIO 3aaa4d, HCCICIAO0OBATH
MOJIYUYCHHOC PCHICHUC W OLCHHUBATDH HpaBI[OHO,I[O6HOCTL PE3YJIbTATOB;
YMEHUC MOACIUPOBATH PCAJBbHBIC CUTyallUM Ha A3BIKEC MAaTCMaTUKU,
COCTAaBJIATH BBIPAKCHHUS, YpPABHCHHA, HCPABCHCTBA U HUX CUCTEMBI IIO
YCJIIOBHIO 3aJa4u, HCCICI0BATH IMOCTPOCHHBIC MOACIHN C
HCIIOJIb30BAHUECM aIllllapaTa aJ'Il"erLI, HHTCPIIPETUPOBATDH I'IOJ'IyLIeHHHﬁ

pe3ynbTar

YMeHue onepupoBaTh IMOHATUSAMHU:  CpelHee apudmeTuyeckoe,
MeauaHa, HauOoJiblllee U HauMEHbIlee 3HaueHHs, pa3Max, JAUCHEepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YMCIOBOIO HaOOpa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBaTh MH(OPMAIMIO, MPEACTABICHHYI0O B TaOIUIax, Ha
auarpammax, rpadukax, OTpajkaronlyl0 CBOWCTBA PEabHBIX MPOIECCOB
U SIBIICHUM; NpeACTaBIATh HHPOPMALMUIO C MOMOILBIO TaOIULl H
auarpamM; HCCJeIOoBaTh CTAaTUCTHYECKHE JaHHble, B TOM 4HCIE C
IpUMEHEHHEM TIpaUYecKuX METOJOB U JJEKTPOHHBIX CPEJCTB;
rpadMUecKd HUCCIIEOBAaTh COBMECTHBIC HAONIONEHHUS C IOMOUIBIO

JyarpamMM pacceMBaHUs M TUHEIHON perpeccuu
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YMeHHe omnepupoBaTh IMOHATUSAMH: CIIyYalHBIM ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYy4YallHOro COOBITUS; YMEHHME BBIYHMCIATH
BEPOSTHOCTh C HCIOJB30BaHUWEM TIpaUUecKUX METOJO0B; MPUMEHSTbH
(bopMyJIBl CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, (HopMyiy MOIHOM
BeposiTHOCTH, (Gopmyny bepHymm, kKoMOuHaTOpHBIE (aKTHl W
(dbopMysbl; OLICHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHe
ONEpUpPOBATh MOHATHAMU: CllydaiiHas BEJIIMYMHA, paCIpEAcIICHHE
BEPOATHOCTEN, MaTEMaTUUECKOE OKUAAHUE, AUCIIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CJIy4alHOM BEIWYMHBI, QYHKIUH paclpeieieHus u
IUVIOTHOCTH ~ PAaBHOMEPHOIO,  IOKAa3aTEJIbBHOTO W HOPMaJbHOIO
pacupenesieHnd;  YMEHHME  MCHOJIb30BaTh  CBOMCTBA  M3YyYEHHBIX
pacnpeneseHnil Ui PeIIeHus 3a1a4; 3HaAKOMCTBO C MOHSTHSIMM: 3aKOH
OONBIINX YHCeNl, METOAbl BBIOOPOYHBIX WCCIENOBAHUN; YMEHHE
NPUBOAUTH TPUMEPHl NPOSIBICHUS 3aKOHAa OONBIIMX 4YHCET B
NPUPOJHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE ONEpUPOBATH
MOHATHAMM: COYETAHHME, IIEPECTAHOBKA, YHUCJIO COYETAaHUM, YHUCIIO
NepecTaHoOBOK; OMHOM HpIOTOHA; yMeHHE NMPUMEHATh KOMOWHATOPHBIC
(bakThl ¥ paccyXIeHHs Ul PeLIeHUs 3ajay; OLEHHBATh BEPOSTHOCTH
peaIbHBIX  COOBITHUH; COCTaBJISTb BEPOATHOCTHYIO  MOJENb U

HHTCPIIPCTHPOBATDH HOJIy‘{eHHHﬁ pe3yjbTart

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA yIja, IUIOCKUH yrodi,
IOBYTPaHHBI YToJ, TPEXTPAaHHBIA YTOJ, CKPELIMBAIOLIMECS IPSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yToi
MEXy HPSIMBIMU, YTOJI MEXKIAY NPSMON U IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMHU, PAcCCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE HCIIOJIb30BATh
IpU pEeHIeHWH 3a]ad HM3y4YeHHbIe (AaKThl M TEOPEMbl IUIAHUMETPHH,
YMEHHUE OLICHHBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTH
MaTEeMaTHYECKUE MOJIEIN C IOMOIIbI0 T'€OMETPUYECKUX TOHATUH U

BCJIMYHH, p€IIaTb CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4r

10

YMeHue onepupoBaTh MOHIATHSIMHU: TUIOMAAL (GUTYPBI, 00bEM (PUTYpHI,
MHOTOTPaHHUK, TPABUJIBHBIM MHOTOTPaHHUK, CEYCHUE MHOTOTPAaHHUKA,
KyO, Mapajjienenumnesa, Mnpu3Ma, nupamyaa, (¢urypa u IMOBEPXHOCTb

BpallICHUs, IWIMHIP, KOHYC, Iap, cdepa, miomaas cepsl, MIomaib
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MOBEPXHOCTU MUPaMHJbl, MPU3MbI, KOHYCa, LWIMHIpA, 00bEM KyoOa,
IIPSIMOYTOJIBHOTO NapajuleIeNuIena, MUPaMHIbl, PU3MBbl, LUAIUHIPA,
KOHYcCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUEHUs KOHYyCa M LMIMHIpA,
IapajuleJIbHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IUIOCKOCTD,
Kacawomascs chepsl, IIMHAPA, KOHYCa; YMEHHE CTPOMUTH CEUYECHHE
MHOTI'OIpaHHMKA, U300pakaTh MHOTOTPAHHUKH, (GUTYpBI U TIOBEPXHOCTH
BpAllleHHs, MX CEYEHHUS, B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CpeACTB; yMEHHE TNPUMEHATHh CBOICTBa TeoMeTpHuecKux Guryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATH ONPENECICHUS H3y4daeMblx QUryp,
BBIIBUTAaTh TUIIOTE3Bl O CBOMCTBAX M IPHU3HAKAaX T€OMETPUYECKUX
¢uryp, 0oOOCHOBBIBATH WIIM ONpPOBEPraTh MX; YMEHHE MPOBOIUTH
kinaccuukanuioo GUryp Mo pasiMYHbIM < MPU3HAKaM, BBIOJIHATH

HCO6XOI[I/IMI)IC AOMOJHUTCIIBHBIC ITIOCTPOCHUA

11

VYMmenue OIICPHUPOBATHL IMOHATHUAMU:. JBUIKCHHUEC B IIPOCTPAHCTBC,
napajuieJIbHbII NEePEeHOC, CHMMETPHUS HA IUIOCKOCTH U B NMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00Ms, TOM00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE QUTYpHI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBEC, ApXUTCKTYpPC, HCIOJb30BATH I'COMCTPHUYCCKHUEC OTHOIICHUA
IpH pEelIeHUH 3a/lay; HaXOAWTh T€OMETPHUYECKHE BEIWYHMHBI (JIJIMHA,
yroi, TUiomanb, o0OBEM) MPH pElICHHH 3aJad W3 JPYTUX yYeOHBIX
MPEIMETOB U U3 PEANbHOMN KU3HU; YMEHHE BBIYUCIIATH TE€OMETPHUUECKHE
BEJIMYUHBI (JJTMHA, YTOJI, TUIOMAAh, OOBEM, IUIOMIAAh MOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHbIe (DOPMYJIBI M METOJbI, B TOM YHCIE: IUIOIMIAIb
MOBCPXHOCTU NMHUPAMUABI, IPU3MbI, KOHYCa, HWJIMHAPA, IIJI0IAadb CCi)CpI)I;
00bEM Ky0a, TPSMOYTOJIBHOTO Mapajulesenurieia, TUPaMUIbl, TPU3MBI,
[WIMHApPA, KOHyCa, IIapa, YMEHHE HAaXOJHWTh OTHOIIECHHE OOBEMOB

o1I00HBIX QUryp

YMeHue OIICpHUPOBATH IIOHATUAMMU: npAMOYTOJIbHaA CHUCTCMa
KOOpAUHAT, BEKTOP, KOOPAWHATEI TOUYKHU, KOOPAWHATBI BEKTOPA, CyMMa

BCKTOPOB, IMPOU3BCIACHNUEC BCKTOPA HA 4YHCJIO0, PA3JI0OKCHUC BCKTOpa I1I0

12 0a3ucy, CKaIPHOE TPOM3BEICHHUE, BEKTOPHOE MPOU3BEICHUE, YTOJI
MEX/1y BEKTOpaMU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIH
METOJ /I PElICHUs] TEOMETPUUYECKHUX 3a7a4 U 3a7a4 JIPYTrux y4eOHBIX
MPEAMETOB

13 YMeHue BBIOMpATh MOAXOMANIMN METOJ IS pPEIICHHS 3a]adu;
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IIOHUMAaHNE 3HAYMMOCTH MATEMaTHKH B M3Yy4YEHUM IPUPOIHBIX H
OOIIIECTBEHHBIX MPOLECCOB U  SIBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHHE NPHBOJIUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUA POCCHHCKOM H  MUPOBOU

MaTE€MaTHYECKOW HayKH

YYEBHO-METOJIMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

VYueonuk: ['eomerpus 10-11. Aranacsu JI.C., byry3zoB B.®., Kagomues C.b. u apyrue.
AxmmonepHoe obmectBo "M3natenscTBo "IIpoceemenue” 2023r
METOAUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISL

YyeOHuku 1 yueOHbIe TocoOus 1mo marematuke i 5-11 kinaccoB B popmate pdf. Pexum
nocrtymna: https://cloud.mail.ru/public/ct1n/b9ih1Dgtx

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

EI'>-2024 no marematuke. Pexxum gocryna:
https://math-ege.sdamgia.r
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 98601991273303428137389617319984543381283716429
Bnageney LenTuukan CeeTnada AnekcadaposHa

OeicTevTened C 02.06.2025 no 02.06.2026
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