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AJisi cpesHero obero obpasopanmus (11 kiacc)
Cpok ocBoenusi: 1 rog

CocraBwurens:
Onapuna Mapuna ['puropsesha,
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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma kypca BHeypouHoit nestenbHocTH «lloaroroBka k EI'D mo maremaruke. [IpoduibHbIN ypoBEHBY I CPEAHETO OOIIETO
obpazoBanus (11 knace) pazpaborana Ha ocHOBe DeniepaabHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTAaHIAPTa CPETHETO 001Iero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEABIBIIEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, H TPATUIUN POCCUHCKOTO OOpa3OBaHUS.
Peanuzanus nporpamMmbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMU KOMITETEHIIUSIMH, COCTABIISIONIMMHI OCHOBY JUISI CAMOPA3BUTHS U HEIIPEPHIBHOTO
o0pa3oBaHMsl, IEJIOCTHOCTh OOIIEKYIbTYPHOT0, TUYHOCTHOTO U TTO3HABATENLHOTO PA3BUTHSI TMYHOCTH 00YYAIOIIHUXCS.

Kypc mpenmosnaraer kak oTpaboTKy U 0000IICHHE METOIOB PEIICHUS CTAaHAAPTHBIX 3a/IaHUI TI0 MATEMATHKE, TaK U YIIyOJIeHHOE U3ydeHUE
BOIIPOCOB, TPEIYCMOTPEHHBIX MpOrpaMMmor ydeOHoro mpenMera «Marematuka». CTpyKTypa M COAECp)KaHHE CTaHIAPTHBIX 3aJaHUN JArOT
BO3MOXXHOCTh OTpabOTaTh yMEHHUS pellaTh CTaHJAPTHHIE 33/1a4l MPAKTUYECKOTO COJIEP KaHUs, TPOBOJAUTH MPOCTEHIIINE pacyeThl, pelarb B TOM
YHCclie CIOXKHBIEC 3a7auu, TPeOYIOIINe JIOTUYECKUX PacCyKICHUU. YTiyOlieHue peanusyeTcs Ha 0aze oOydeHHs METoJlaM M IpHUeMaM pelIeHUS
MaTeMaTUYeCKUX 3aj7a4, TPEOYIOIIMX MPUMEHEHHUS BBICOKON JIOTUYECKOW M ONEPAllMOHHOM KYJIbTYpPHI, PA3BUBAIOIINX HAYYHO-TEOPETUUYECKOE U
QITOPUTMHUYECKOE MblILILIeHNE o0yyatonuxcs. Ocoboe MecTo 3aHMMAIOT 3a/1a4uM, TpeOyroIIre MPUMEHEHNs 00y4aloMMUCS 3HaHUN B HE3HAKOMOM

(HecTaHIApTHOI) CUTYaLIUU.

Iemun xypca

L4 O6p8.30BaTCJ'ILHa$II COBCPHICHCTBOBAHUC MATCMATUUCCKHUX 3HaHUN H yMCHI/Iﬁ O6yanOH_II/IXCH peliCHus 3aJaqy 4Yepce3 yrﬂy6neHHe,

pacimpenue, 0000IeHne 3HAHUN U YMEHUN

L4 PaBBI/IBaIOH_[aﬂZ Pa3BUTUC MATEMATHYCCKUX CIIOCOOHOCTEH IIKOJIBHHUKOB, B HaCTHOCTHU, MBbICIUTCIIbHBIX onepam/lﬁ aHalIn3a, CUHTE3a,

000011eHNs, K1accuuKaly, KOHKpETH3aul

e BocnuTeiBaromas: BOCIHTAHUE OOIIECH KyJIbTYphl, HHTEpPECA K TTO3HAHUIO



3agaum Kypca

e Jlo3HakKOMHTE C METOJaMH U IPUEMAMH PEIICHHUA MATEMATHUYCCKHUX 3ajady, Tpe6yfonmx IIPUMCHCHU A BBICOKOH JIOTMYECKON M

OIEPALMOHHON KYJIbTYPbI

° CO3I[aTI> YCJIOBHUA AJId BO3MOXKHOI'O PCIICHHSA M ITOIIBITOK peH_ICHI/Iﬁ 06yLIaIOIHI/IMI/ICH 3aa4 ITOBBIIICHHOI'O W BBICOKOI'O ypOBHeﬁ

Enunoro rocynapcTBeHHOT0 SK3aMeHa 10 MaTeMaTHKe
OO01mas xapakTepucTuka Kypca

JIaHHBIN KypC COCTaBJIEH C YYETOM peajbHbIX BO3MOXHOCTEH oOydaromuxcs. /g Kypca xapakTepHa IpakTU4YecKasl HalpaBleHHOCTb. Ero
OCHOBHOE COJICpYKaHHE COCTABIIAIOT y4eOHbIE 3a1a4n. YacTh U3 HUX PacCMaTPUBACTCS C MOJIHBIM PEUICHUEM, WUTIOCTPUPYIOIIMM TOT WM WHON
Meroa. Jpyrue npeiararorcs Juisi CaMOCTOATEIBHOIO penieHus Joma. [[paBuiibHOCTE BBINOJIHEHUS 3TUX 3aJlaHUU KOHTPOIMPYETCS MTOCPENACTBOM
MIPUBEJICHHBIX OTBETOB U pa300pOM HMX pelIeHHH Ha MOCIEAYIOUNX 3aHATUsAX. J{71s1 0oTpabOTKM y4eOHBIX YMEHUIN U HABBIKOB MOTYT MCIIOJIb30BAThCS
matepuansl EI'D mo Matemaruke kak 6a30BOro, Tak U nNpouiIbHOrO ypoBHEH. M30)keHHe MPpaKkTHUECKUX MPUEMOB PEIICHHUs] COMPOBOXKIACTCS
HEOOXOIMMBIMU TEOPETUYECKUMH CBEACHUSIMHU. [ 0oTpabOTKM y4eOHBIX YMEHHI M HaBBIKOB HCNONb3YIOTCS MaTtepuansl EI'D mo maremartuke
npodunbHOro ypoBHsa. @opMbl pabOThl Ha 3aHATHUAX Kypca MpelycMaTpUBalOT aKTHMBHOCTh M CaMOCTOSITEIBHOCTb OOYYaroIIMXCSs, COYETaHUE
WHIUBUAYAJIBHON U IPYNIOBON pabOTHI.

Ha HN3YUCHHUC KypCa OTBOOUTCH 2 yaca B HCOCIIIO, BCETO — 68 gacos.

COILEPKAHUE OBYYEHMUA

COIlep)KaHI/IC 06yquI/1;1 JaHHOT'O KypcCa BHCypO‘-IHOﬁ ACATCIIBHOCTH CUHXPOHU3HUPOBAHO C JJICMCHTAMH COIACPKAHUA y‘{e6HLIX KYpCOB
y‘ICGHOFO npeamMeTa «MaTCMaTI/IKa», QJICMCHTAaMU COACPIKAHUS, IPOBCPACMBIMU HA EI'D no MaTeMaTUukKe, MpOBECPACMBbIMHA Tpe60BaHI/IHMI/I Ha EI'D

10 MaTeMaTHKe K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHON MPOTPaMMBbI CPEIHETO 00IIero 00pa30BaHus 110 MaTEMATHKE.



10 KJIACC

Yucia ¥ BBIYHCICHUSA

Parmonanbueie yncna. OOBIKHOBEHHBIE U JCCATUYHBIE IPOOH, TPOLICHTHI, 0ECKOHEUHbIE ITIEPHOANUECKUE APOOH. ApHUPMETHIECKHE OTIepaliin
C palMOHAJBFHBIMU YMCIIAMH, ITPE0OpPa30BaHUsl YUCIOBBIX BhIpaKeHH. [IpumMenenne npobei U MpoLeHTOB s pelieHus MPUKIATHBIX 3a1ad U3
pa3IMYHbIX OTpaciei 3HaHUH U peabHOM KU3HU.

JlelicTBUTENnbHBIE uMcha. PanyoHalbHble M UppalMOHAJIbHBbIE 4YHcha. Apu(pMETHYECKHE ONepalud C ACHCTBUTEIbHBIMH YHCIAMHU.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ nenbiM mokaszareneM. CrannmaptHas ¢opma 3alHcH JIeHCTBUTENBHOTO 4ucia. Mcrmonp3oBaHue moaxofsmei (GopMbl 3arucu
JeUCTBUTENBHBIX YUCEN I PELICHUs IPAKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JedcTBUs ¢ apu(METUUECKUMH KOPHAMU HaTypaJIbHOM CTENEHU.

Cunyc, KOCHHYC ¥ TaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apPKTaHT'€HC YHCIOBOTO apryMEHTAa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelnieHne HepaBeHcTBa. MeTo ] HHTEPBaJOB.

Pemrenue mesprx U IpoOHO-pAIIIOHATEHBIX YPaBHEHUH U HEPABEHCTB.

Perienue uppaimoHanbHbIX YPaBHEHUH U HEPABEHCTB.

Perienue TpUroHOMETPHUECKUX YPaBHEHUH.

[TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHX 3a/1a4 U 33]1a4 M3 pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOM JKU3HU.

DyHKIUHN U TPaQUKH

Oynkus, cnocoosl 3ananus Gyaxnun. ['padux Gynkmun. Bzanmuo odpatublie GyHKINM.

OO6nacTh onpeaeneHust 1 MHOKECTBO 3HaueHui ¢pynkimu. Hynu gyakiun. IlpomMexyTkn 3HaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH.

Crenennas GyHKIUS ¢ HATYpaJbHBIM U IIEJBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTEIMEHHU.



Tpuronomerpuieckas OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO apryMeHTa.

Hayana maTeMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBaTEIbHOCTEH. MOHOTOHHBIE TIOCIIE0BATEIBHOCTH.

Apudmernueckas u reoMmeTpuyeckas nporpeccuil. beckoneyno yobiBaromas reomerpuieckas nporpeccusi. Cymma 0eCKOHEYHO yObIBaromei
reoMerpuyeckon mnporpeccund. ®opmyiia CII0KHBIX NPOLEHTOB. VCIOab30BaHME NPOTPECCUU Ul PELICHUS pEealbHBbIX 3a1ad IPUKIAJHOTO
Xapakxrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepaiuu Haja MHOXecTBamH. [uarpammbsl Ditniepa—Benna. IlpumeHeHune TeopeTHKO-MHOXKECTBEHHOTO armapara jis
OIMCaHUs PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 U3 IPYTUX y4EeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIBCTBO.

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoOBHBbIE MOHATUS cTepeoMeTpur. Touka, mpsMas, INIOCKOCTb, TPOCTPaHCTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IMOCTPOECHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue npsMbIX B IPOCTPAHCTBE: NEPECEKArOIIMecs, MapajuleIbHble U CKpeluuMBarommecs npsaMmele. [lapamnensHoCTb
MPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: NApaJUIENIbHBIE MPAMBIE B MPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX MPSIMBIX; MAPAIIIECIBHOCTD MPSAMOU U
IIJIOCKOCTH. YTIUIBI C COHAIpPAaBJICHHBIMM CTOPOHAMU; yroJl MEXAYy IpPSMBIMU B IPOCTpaHCTBE. [lapayienbHOCTh IUIOCKOCTEH: NapaylieibHbIE
IJIOCKOCTH; CBOMCTBA MapajljieNibHbIX MiockocTel. [Ipocreiine mpocTpaHCcTBeHHbIE (QUTYPBl Ha ITUIOCKOCTH: TETpa’Ap, KyO, mapasuiesenunen;
IMOCTPOEHUE CEUCHHU.

[TeprieHAMKYIAPHOCTD MPSMON U INIOCKOCTH: NEPIEHAUKYISPHBIE IPSMBIE B IIPOCTPAHCTBE, NPSAMBIE MMAPAIIIENBHBIE U IEPIIEHAUKYIIIPHBIC K
IIJIOCKOCTH, IMTPU3HAK MEPIEHIUKYIISIPHOCTH IPSIMOM 1 TUIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHANKYISIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YOI
MEXIy IPSIMOM U IUNIOCKOCTBIO; IBYTPAaHHBIN YIOJI, IMHEWHBIN Yrojl JIBYIpaHHOro yria. [lepneHauKkymnsap U HaKJIOHHBIE: pACCTOSSHUE OT TOYKH JO
IUIOCKOCTH, PACCTOSHUE OT NPSAMOM J0 TIJIOCKOCTH, MNPOEKUUs (Urypbl Ha IUIOCKOCTh. llepneHIuKyIsSpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX nmeprneHuKymisapax.

MHororpaHHMKH



[loHsiTHE MHOTOTPAaHHUKA, OCHOBHbBIE 3JIEMEHTBHl MHOIOTPAHHUKA, BBIMYKJIbIE U HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa MHOTOTPAHHUKA.
IIpusma: Nn-yrojpHas Npu3Ma; I'paHM W OCHOBAaHUS IPHU3MBbI; MpsAMas U HAKJIOHHAs IpPU3MbI; OOKOBas M IIOJIHAs MOBEPXHOCTb HPU3MBI.
[Tapannenenunen, npsiMOYroJbHbIHN Napasiesenumne] 1 ero ceoicrsa. [lupamMuaa: N-yronpHas nupaMua, TpaHd U OCHOBaHHUE MUPaMU/Ibl; OOKOBast
U N10JIHAs IOBEPXHOCTh MMPAMMU/Ibl; IPABUIIbHAS U YCEUEHHAS TUPaMUa. DJIEMEHTHI IPU3MbI U UpamMuibl. [IpaBuiibHbIE MHOTOTPAaHHUKH: ITOHSITHE
IIPaBWJIBHOI'O MHOTOTPaHHUKA; PAaBUJIbHAs IPU3Ma U IPaBUJIbHAS IUPAaMU/Ia; IPaBUIIbHAS TPEYroJibHas IMpaMKia U NPaBUIbHBINA TETPAdaAp; KyO.
IIpencrasienue o NpaBUIbHBIX MHOIMOTPAHHUKAX: OKTA3Ip, JOAEKadAp U ukocasap. CeyeHus npu3Mbl U TUPAMUIBL.

CuMMeTpust B IIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOHM, IUIOCKOCTH. OJIEMEHTBl CHMMETPUM B IUPAMHJIAX,
napajuieJenuIeax, NPaBUJIbHBIX MHOTOTPAaHHUKAX.

Brruuciienne 31eMeHTOB MHOTOTPAaHHHUKOB: p&Opa, AuaroHanu, yriel [lmomans G0KOBO MOBEPXHOCTH M TOJHOW MOBEPXHOCTH HPSIMON
IIPU3MBI, IIJIOIIAJb OCHOBAHUI, TeOpeMa 0 GOKOBOI MOBEPXHOCTU MPSIMOM Mpu3Mbl. [1omans 60KOBOI OBEPXHOCTH U TOBEPXHOCTH IPABUIIBHOM
IUpPaMU/Ibl, TEOpEMa O IUIoIAAH yceu€HHOM nupamuabl. [lonsatue 06 06béme. OOBEM nUpaMubl, IPU3MBIL.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIJIOLIAASIMH [TIOBEPXHOCTEN, 00BEMaMHU MTOAOOHBIX TEJI.

BeposiTHOCTB M CTATHCTHKA

[IpencraBneHue JaHHBIX C MOMOUIbIO Tabmul U nquarpamM. CpenHee apudmeTndeckoe, MearaHa, HauOoJblllee 1 HauMEHbIIee 3HAUYCHMUS,
pa3max, TUciepcHs U CTaHIapTHOE OTKIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaitHble SKCIIEpUMEHTHI (OMBITHI) U CIIy4aiHblEe COOBITHA. DJIEMEHTapHble COOBITUS (MCXOJbl). BeposTHOCTH ciiydailHOro coOBITHS.
bnuzocTh 4acToThl M BepOsSTHOCTU COOBITUN. CilydaifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. BeposiTHOCTH COOBITUI B
OIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haja COOBITUAMHU: TepeceyeHHe, OObeTUHEHHE, NPOTHBOMNOJIOXKHbBIE coObITHA. Juarpammbsl Oinepa. Popmyna ClI0XKEHUsS
BEpPOSITHOCTEM.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBo ciydalHOro 3kcnepumenTta. @opMyiia nojaHol BeposTHOCTH. HesaBucnmbie
COOBITHSL.

Kombunatopaoe mnpaBuino ymHoxkeHHs. IlepecranoBku u ¢akropuan. Yucino coderanuil. Tpeyrombnuk Ilackans. dopmyna OuHoma

HrrotoHa.



bunapHblii ciyyaliHblil OonbIT (MCHBITAHUE), ycnex U Heyaada. HezaBucumble ucnbitanus. Cepusi HE3aBUCUMbBIX UCIBITAHUN 10 NEPBOIO
ycriexa. Cepusi He3aBUCUMBIX UCIIBITAaHUM bepHyiuu.
Cnyyaiinass BenuuuHa. Pacnpenenenue BeposiTHocTed. [luarpamma pacnpenenenus. Ilpumepbl pacnpeneneHuid, B TOM UHCIIE,

reoOMCTpHUICCKOC U OMHOMHMAIIBHOE.

11 KJIACC

Yuciia 1 BbIYUCICHUA

Harypanbsnsle u niensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ pauuoHaIbHBIM IOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, COEpPIKALIUX JTOTaprU(PMBI.

IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM MTOKA3aTeJeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMpl TMHENHBIX YpaBHEHUH. PelleHne npukiIagHbIX 3a4a4 C IIOMOIBIO CUCTEMBI TMHEWHBIX YPaBHEHU.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3ajlad M 33/a4 U3 pa3IU4HbIX 00JacTeil HayKu U peabHOU
KU3HHU.

DYyHKUMH U TPaPUKU

Oynkius. [lepuonnyeckue ¢ynkuuu. [IpoMeXyTKd MOHOTOHHOCTH (QYHKUMH. MakcuMymMbl ¥ MUHHUMYMBbI ¢yHKunu. Haumbonbmiee u

HauMeHbIIee 3HaYeHNe PyHKLINUU Ha TPOMEKYTKE.



Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpa@ukoB GyHKIMN A7 pelIeHUs] ypaBHEHUM U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKIUN I UCCIEOBAHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT MPHU PELICHUH 3a]a4 U3 APYTHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IJIs pEILIEHUs] HEPABEHCTB.

[TpousBonnas ¢pynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[TpousBoaHbIE ArIeMeHTAPHBIX QyHKIHUNA. DOPMYITBI HAXOXKACHUS IIPOU3BOAHON CYMMBI, TPOU3BEACHHUS U YaCTHOTO (PYHKITHIA.

[IpuMeHeHHe MPOU3BOJHON K HCCIIEAOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxkaeHue HauOoJbIlero U HauMEHbIIEro
3Ha4eHUs QYHKIHUU Ha OTPE3KE.

[IpuMeHeHne POM3BOJHOM U1l HAXOXKACHWS HAWIYYIIECrOo PEIICHWS B NPUKIAJHBIX 3a7adax, JUIs ONPENCICHUs CKOPOCTH IpoLecca,
3a1aHHOTO (POPMYIION WK TpaduKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpai, ero reomerpudeckuii U Gpusnueckuil cMpicia. Berancnenue uarerpana no ¢popmyne Herorona—IJleitoauna.

Tena BpameHnus

Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yIoLIUe HUINHAPUIECKONH TOBEPXHOCTH, OCh IWJIMHIPUUECKOMN MOBEpXHOCTH. L{MIIMHAp: OCHOBaHUS U
O0KOBast MOBEPXHOCTh, 00Pa3yIoIIasi U OCh; IO b OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yloIine KOHUYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHMYECKOW MoBepXHOCTH. KoHyc: ocHOBaHME U
BepIIIMHA, 00pa3yromas U 0Ch; IJIOMAas OOKOBOM W TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIre M BBICOTA; OCHOBAHHS W OOKOBas
ITOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUaMETp; IUIOMAAb MOBEPXHOCTU cdephl. B3anMHoe pacmosioxeHue cdepbl U IUIOCKOCTH; KacaTellbHas
IUIOCKOCTH K cepe; Mmomiaas cQepsl.

N306paxenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka nunuHapa 1 KoHyca.



KomOuHammu Ten BpauieHrus 1 MHOTOTpaHHUKOB. MHOTOTpaHHMK, OIIMCAaHHBIN OKOJIO chepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpaILCHUS.

ITonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIbHOI0 Napaliesienunesa u cieacTBus u3 Heé. O0bEM
UIMHIpa, Konyca. O0bEM 1mapa u miomaias cepsl.

[TomoGHBbIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH, 00bEMaMU MOOOHBIX TEIl.

CeueHus nuIuHApa (MapajjiebHO U IEPHIEHIUKYIIPHO OCH), CeUeHHsI KOHyca (TMapajulebHOe OCHOBAHUIO U MPOXO/AIIEe Yepe3 BEpIINHY),
CeYeHus 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockoctu U B npocTpaHcTBe. ClI0)KEHHE U BBIUNTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha yucio. PaznojkeHne BekTopa 1o

TpEM HEKOMILIaHApHBIM BekTopaMm. [IpaBuio napamienenunena. Pemenne 3a1a4, CBA3aHHbIX ¢ IPUMEHEHNUEM IIPABUII IEUCTBUN C BEKTOPAMHU.
[IpssmoyronbHas cucteMa KOOpAMHAT B IpocTpancTBe. KoopauHatel BekTopa. [Ipocreiinme 3anaun B KOOpAUHATAX. YTOI MEKIY BEKTOPAMH.
CkansipHO€ ITpOU3BEIEHNE BEKTOPOB. BrIuncienre yrioB Mexay NpsIMbIMU U IIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOI IIPU PEeIIEHUN
reOMEeTPUUYECKUX 3ajau.

BeposiTHOCTB M CTATHCTHKA

YucnoBble XapaKTEPUCTHKU CIIy4alHBIX BEJIWYMH: MAaTeMAaTU4YECKOE OXHMJAaHWE, AMCIEPCUS U CTaHJIApTHOE OTKJIOHEHHE. [Ipumepsl
MIPUMEHEHUS] MaTEMaTUYECKOr0 OKUIaHMsI, B TOM YKCJIE B 3a/ladyaxX U3 MMOBCEIHEBHOM XU3HU. MaTeMaTuueckoe oKujaHue OMHapHOH ciydaiiHOI
BEJIMYMHBI. MaremMaTHuecKoe OKUJaHHEe CYMMBbI CIy4yalWHBIX BEIMYMH. MaTeMaTH4yeckoe OKHMJIaHue M JUCIEpPCHs TEeOMETPHUYECKOro U
OMHOMMAJIBHOTO paclpeieleHu .

3aKkoH OOJIBIIMX YUCEN U €r0 poJib B HayKe, pUpoJie U ol1iecTBe. BEIOOpOUHBIH METO HCCIIeOBAaHUIA.
[IpuMeps! HeNIpepBIBHBIX CIIy4alHbIX BeIW4YuH. [[oHATHE O MIIOTHOCTH pacupeneneHus. 3a1auu, IPUBOAAIINAE K HOPMAIbHOMY PaclpeIeICHUIO.

[TonsiTHE O HOPMATLHOM pPACTIPEICTICHIH.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE Pe3yabTAThI OCBOEHUS NPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKkTepU3yroTCs:

I'paxxnanckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMKA OOY4YaIOMIerocss KaK AaKTHMBHOTO M OTBETCTBEHHOTO WiIEHAa POCCHHUCKOro OOIIEeCTBa,
MPEJCTaBICHUEM O MAaTEMaTHUECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH, IPOLEAYP TPAKIAHCKOTO 001IeCTBa (BBIOODHI,
OIPOCHI U 11p.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM € UX (YHKLIHAMU M Ha3HAYEHUEM.

[TatproTnyeckoe BOCIUTaHUE:!

c(OPMHPOBAHHOCTHIO POCCUHCKOW TPaKJAHCKOH HICHTUYHOCTH, YBOKEHUS K IMPOLUIOMY M HACTOALIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTH)KEHUSM POCCHUICKHMX MAaTEMaTHUKOB M POCCHUIICKOM MaTeMaTHMYeCKON IIKOJbI, K HCIOJIb30BAaHUIO ITHUX
JOCTH)KEHHUH B IPyTrUX HayKax, TEXHOJIOTHUX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH poccHiicKoro Hapoja; c(HOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ATHYECKOrO MOBEACHUS,
CBSI3aHHOTO C NPAKTHYECKUM INPUMEHEHHEM JOCTHKEHUN HAyKU M JIeATENbHOCTHIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTONYMBOTO OyTyIIEro.

OcTeTndeckoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUM, pacCyXIeHUN;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3Iu4HbIX BUJIOB UCKYCCTBA.

du3ndyecKkoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B UHTepecax 370pOBOro u 6€30macHoro oopasa >Ku3HU, OTBETCTBEHHOT'O
OTHOIIECHUS K CBOEMY 3/I0POBbIO (310pOBO€ MHTaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (u3nyeckass aKTUBHOCTH);
(U3MYECKOTO COBEPIIEHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON ACSITEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHUEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K pa3IMuHbIM cepaMm NpoQecCHOHANbHON IesTeIbHOCTH,

CBSI3aHHBIM C MAaTEMAaTUKOMN U €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp OyAylieil mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE



KU3HEHHBIC IIAaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M €aMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM;
TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PELLICHUM IIPAKTUYECKHX 3a/1a4 MaTEMATHYECKON HAllpaBIEHHOCTH.

DKO0JIOrHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTHUECKOH KYIbTYpPbI, IOHUMAHUEM BIUSHUS COLMATBHO-9KOHOMHYECKUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON
U COIMAJILHOM Cpe/Ibl, OCO3HAHUEM TTI00AILHOTO XapaKTepa SKOJIOTHIECKUX MTPOoOIeM; OpUEHTAIMeH Ha TPUMEHEHHE MAaTEeMaTHUECKUX 3HAHHUM JIJIs
peleHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH cpe/ibl, INIAHUPOBAHUS OCTYIKOB M OLICHKHU UX BO3MOJKHBIX [TOCIIEICTBUI Ul OKpY>KaroIIel cpebl.

IleHHOCTH HAyYHOT'O MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAayKHM W OOINECTBEHHOH IPAaKTHKH,
MOHMMaHHEM MaTEeMAaTUYECKON HAYKH Kak c(epbl 4YeJIOBEYECKOH JesITeIbHOCTH, STAOB €€ Pa3BUTHA M 3HAUMMOCTH ISl Pa3BUTHSI [IMBUIIN3AIIHH,
OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKU M MAaTeMaTU4YeCKOW KYJIbTYpOH Kak CpPeICTBOM IO3HAHMs MHpa; TOTOBHOCTHIO OCYILECTBIIATH NMPOEKTHYIO U

HCCICAOBATCIIbCKYIO ACATCIBHOCTD HHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ylbTaThl 0CBOSHUS MPOTPaMMbI Y4eOHOTO ITpeMeTa «MaTreMaTukay XapakTepu3yIOTCs OBJIaIeHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU OCLICMBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OEUCMBUIMU, YHUBEPCAIbHLIMU PecYIAMUSHBIMU OeUCMBUIMU.

1) Vuusepcanonvie nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 0a306blX KOSHUMUBHLIX NPOYECCO8 0OVUAIOUWUXCS
(0csoeHUue Memo008 NO3HAHUSL OKPYICAIOWe20 Mupa, HNpUMEHeHUe JI02UYeCKUX, UCC1ed08amenbCKux onepayuti, yMeHuti pabomams ¢
ungopmayueii).

Bba3oBrie Jormueckue aeiicTBUS:

® BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHBbIC NPU3HAKH MATEMaTHYECKUX OOBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHITHIMH,

dbopmynupoBaTh ONpeaeicHUs] MOHATUN; YCTaHABIMBATh CYIIECTBEHHBIH TMPHU3HAK KiIacCH(HUKAIMKA, OCHOBAHUS Il 00OOIICHHS |

CpaBHEHHUS, KpUTEPUU ITPOBOAMMOI0O aHAIIN34,



BOCIPUHUMATh, (GOPMYIUPOBATH U MPeoOpPa30BBIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTpPHUIIATEIIbHbIC, €IMHUYHbIC, YACTHBIC U O0IINE;
YCIIOBHBIE;

BBISIBJIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUMs B (PAKTax, JAHHBIX, HAOMIOACHUSAX U YTBEPIKICHHSIX;
IpeaJIaraTb KpUTEPUH JJIS BBISIBICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUECHNUN, YMO3aKIIOUCHHUH 110 aHAJIOTUY;
MIPOBOJMUTH CAMOCTOSTENBHO JOKAa3aTebCTBA MAaTEMATUUECKUX YTBEPKIEHUH (MIPSMBIEC U OT IPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
MIPUBOANUTH PUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHUS U BHIBOJIBI,

BBIOMPATH CIIOCO0 pemieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUs, BRIOUPATh HanOoJIee MOAXO SN ¢ yI€ToM

CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPUEB).

Bba3oBrie nccneaoBaTenbCcKue ﬂeﬁCTBHHZ

HCIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATENIbCKUM MHCTPYMEHT IMO3HAHUS; (POPMYIHpPOBAaTh BOMPOCHI, (PUKCHUPYIOLIUE MPOTUBOpPEUHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO0, MHEHHE;

MIPOBOJAUTH CaMOCTOSITEIbHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, HCCIEJOBAHHE [0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00BEKTa, SIBIEHUS, NIPOLIECCA, BBIBICHUIO 3aBUCUMOCTEH MEXly 00BEKTaMH, SIBJICHUSMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM MpPOBEAEHHOTO HaOIIOAEHUS, UCCIE0BaHMs, OLEHUBAThH
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IIEHNUH;

IMPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC MTPOLECCA, a TAKIKEC BbIABUT'ATH MMPCAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanueii:

BBISIBJIATH 1€(DUIIUTH MH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BONPOC U JUISI PEILICHHs 3a/1a4u;

BbIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBATh HH(OPMAIIHIO, IPEJICTABIATE €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IPaUUeCcKH;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KOMMYHUKAMUBHbBIE OeliCmEUsl, 00eCneuudarom chopmMupoBaHHOCHb COYUATLHBIX HABLIKOG 00YUAIOUUXCAL.



OO1enue:

BOCIPUHUMATH U OPMYITUPOBATEH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMHU OOIICHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHUS 110 XO/1y PELIEeHUs 3a/1a4i, KOMMEHTHPOBATH MOJIyYE€HHBIH pe3ysbTar;
B XO/€ OOCYXICHHs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOH TeMbI, TPOOJIEMbI, pelraeMoN 3aladyu, BhICKA3bIBaTh HJICH,
HaIeJICHHbIE Ha TIOUCK PELICHHUS]; COTIOCTABIISATh CBOU CY)KJICHUS C CY)KJIEHUSMHU IPYTHX YUaCTHUKOB JUAIIOra, OOHAPYKUBATh pa3inyne
U CXOZCTBO MO3UIIMIL; B KOPPEKTHOU (hopme (HopMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTA; CAMOCTOSTENILHO BBIOUPATh (DOPMAT BHICTYIUICHUS

C y‘{éTOM 3a/la4 IIPC3CHTAlluN U 0COOEHHOCTEH ayaAUTOPUH.

CoTpyaHUYECTBO:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHYaJbHOM paOOThl MPHU pELIEHUH Y4eOHBIX 3a/ay; NPUHUMATh LENb
COBMECTHOH J€SATENIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeiesiTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh
Iporece U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOIBKUX JIIO/IEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykIeHUS, OOMEH MHEHHI, «MO3TOBBIE IITYPMb» U HHBIE); BBIIOJIHATH CBOIO YacTb
paboThl U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTMMH WICHAMU KOMAaH/bl; OLIEHUBATh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO

KpUTEpHIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

3) YHue‘epcaJleble pecyjiimueHbole ()6126’”’161/!}1, obecneyusarom qbopmupogaHue CMDBICNI06bLX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB IUHHOCTU.

Camoopranu3anusi:

COCTAaBJIATH IUIAH, aJITOPUTM PCUHICHUA 3a/1a1U, BBI6I/IpaTB CIIocoo peuIcHusd € y‘-IéTOM HMCIOIINUXCA pCCYpPCOB U COOCTBEHHBIX BO3M0)KHOCT€I71,

apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIB:

BJIaJICTh HaBbIKAMHU TIO3HABATEIILHOU pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBbIX JCHCTBUI U MBICIUTEIBHBIX TIPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CITOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIecca M Pe3yiibTaTa PelIeHIs] MaTeMaTHIeCKOH 3a/1a4H;
npeaABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCHICHUU 3a/la4l, BHOCUTH KOPPCKTHUBBLI B ACATCILHOCTL Ha OCHOBC HOBBLIX

00CTOSATEILCTB, JAHHBIX, HANJACHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OICHHBATb COOTBCTCTBUC PC3YyJibTaTa LCIU MU YCIOBUAM, O00BACHATH IIPUYUHBI JOCTHIXKCHHA HJIM HCAOCTHIKCHHA PE3YJIbTAaTOB

JeSTeIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Yucaa 1 BLIYMCIEHUS

OrnepupoBaTh MOHIATUIMU: PAIIMOHATILHOE U ICUCTBUTEIHLHOE YMCII0, OOBIKHOBEHHAS U ICCSITHYHAS IPOOb, IPOLICHTHI.

BeimonHaTs apudMeTnueckue onepanuy ¢ pauoOHATbHBIME U JICHCTBUTEILHBIMHA YHCIIAMHU.

BoinmonHATs npuOIkEHHBIE BEIYUCIICHHS, UCIIONB3YS IPABHIIAa OKPYTIICHUS, 1eJaTh MIPUKUIKY U OLEHKY pe3yJbTaTa BhIUMCICHHH.

OnepupoBarh MOHITUSAMH: CTENEHb C IIETBIM MOKa3aTesleM; CTaHAapTHas (opMa 3amucu JEeHCTBUTENHLHOTO YHCIa, KOPEHb HAaTypaibHOU
CTETNIEHU; UCIIOIH30BaTh MOAXOAAIIYI0 (POpMY 3amucH TEHCTBUTEIBHBIX YHUCEN JIJIsl PEIICHUS PAKTUYECKUX 3a71a4 U TIPEICTABIICHUS TAHHBIX.

OnepupoBaTh MOHIATHIMHU: CHHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO YTIJIa; UCIIOIH30BaTh 3alMCh MIPOU3BOJIBHOTO YIiia yepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (DYHKITHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; II€J0€, PallMOHAIBHOE, UPPALUOHAIBLHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BrimonasaTs mpeoOpa3oBaHus TPUTOHOMETPUIECKUX BBIPAKEHUN U PEIIaTh TPUTOHOMETPUYECKNE YPABHEHHUS.

BrImonHATE IpeoOpa3oBaHus 1ENbIX, PAIIMOHANTBHBIX H HPPAIIMOHATBHBIX BBIPAXKEHUN U pelIaTh OCHOBHBIE THIIBI I[ENBIX, PAI[HOHATBHBIX U
WppalMOHAIIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS U HEPABEHCTBA VISl PEIICHHUS] MAaTEMaTHYECKUX 3a1a4 U 33249 U3 Pa3IMUHbIX 00JIacTel HAyKU U PEaTbHOM JKU3HH.

MopenupoBaTh peaabHbIe CUTYaIllMH Ha SA3BIKE aaTreOphl, COCTABIIATH BEIPAKCHHUSI, yDABHEHH S, HEPABEHCTBA M0 YCIOBHIO 3a]a4H, UCCIIEIOBATh

MOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUCM allIiapara aJIFe6pr.



DOYyHKUMH U TPAaPUKHU

OnepupoBaTh HNOHATUAMM: (YHKLHA, CIIOCOOBI 3aJaHusl (PYHKIMH, 00JAcTh OINpPENeNIEHUs] U MHOXKECTBO 3HAa4eHUH (QyHKIMM, Tpadux
(dbyHKIIMH, B3aMMHO 0OpaTHbIC (PYHKITUH.

OmnepupoBaTh MOHATUSMH: YETHOCTD U HEYETHOCTh (DYHKIINHU, HYJIU (PYHKLUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBatek rpaguky QyHKIMA U1 PEIICHUs] ypaBHEHUH.

Crtpoutb 1 unTaTh rpaduKu JIMHEHHON QyHKIMH, KBaApaTUUHONW (QYHKINHU, CTEIEHHON ()YHKLIMU C LEJIbIM IIOKa3aTeseM.

Hcnonb3oBare rpadguku GyHKUHUN A7 UCCIIEAOBAHUS MIPOLECCOB U 3aBUCUMOCTEN IpU PEeIIeHUH 33a1ayu U3 JIPYTUX y4eOHbIX MPEeAMETOB U
peanbHOM KU3HU; BBIpAXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXY BEINYHHAMHU.

Hayana maTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSAMHU: [10CIEA0BATEIBLHOCTD, apU(METHUECKas! U TeOMETPUYECKasi IPOTrPECCUH.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs I'€OMETpUYEcKas MPOrpeccusi, CyMMa OECKOHEUHO YObIBaroIlledl reoMeTpudecKkoi
MIPOTPECCUH.

3amaBath MOCIENOBATEIHPHOCTH PA3IMYHBIME CIIOCOOAMHU.

Vcnonb30BaTh CBOWCTBA MOCIEI0BATEILHOCTEN U MPOTPECCH [T PEeLIeHNs pealbHbIX 3a7ay MPUKIAJHOTO XapaKTepa.

MHoxecTBa M JTOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIlH HA/I MHOYKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJIs ONMMCAHWs PeajbHBIX TPOIECCOB W SIBJICHUMN, MPU PEUICHWW 33734 U3 APYTHX
y4eOHBIX TPEAMETOB.

OmnepupoBath NOHATUSMU: ONpeETICHNE, TeOpeEMa, CIIEACTBUE, T0Ka3aTeIbCTBO.

I'eomeTpus

OmnepupoBath MOHATUSMH: TOUKA, TPSMasi, TIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a/1au.

OmnepupoBaTh MOHATUSAMHU: NAPATUICTBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacioio’KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh MOHATHAMHU: JBYTPAHHBIA YTrOJ, TPaHU JIBYTPAHHOTO yria, pedpo ABYTPAHHOTO YIJIa; JTUHEWHBIA YTroJl IBYTPAaHHOTO YIJIa;
rpajycHas Mepa JABYIpaHHOI'O yria.

OnepupoBaTh NOHATHUSAMM: MHOTOIDAaHHMK, BBINYKJIBIM ¥ HEBBINYK/IbIH MHOIOTPAHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, IPAaBUIbHbBIN
MHOT'OTPaHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPaHHUKOB (IIMpaMK/Ia; IpU3Ma, IpSIMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KnaccuuuupoBaTb MHOrOrpaHHUKH, BEIOMpAst OCHOBAHUS Ul KJIacCU(HUKAIMU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH; PaBUJIbHbIE
MHOT'OI'PaHHUKH; NIPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaJlIeIeIUIIEb]).

OnepupoBath NOHATUAMU: CEKYIasl NIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS! CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

CTpouTth cedeHuss MHOIOIPaHHUKOB METOJIOM CJIEZIOB, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX O0BEMHBIX QUTYp:
BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXKIEHHE T€OMETPUUYECKUX BEMYHMH MO oOpa3laM WM ajJropuTMaM, NPUMEHSS U3BECTHbIE aHAIMTUUYECKHE METOIbI
MIpU PELIEHUH CTaHJApPTHBIX MaTEeMAaTUYECKUX 3ajjady Ha BBIYMCIIEHHWE PACCTOSHUN MEXIY JBYMS TOUYKaMH, OT TOYKH JIO MPSAMOM, OT TOYKH IO
IJIOCKOCTH, MEXKAY CKPEILNBAIOINUMUCS MIPSIMBIMHU.

Pemrate 3a1aun Ha HaXOXAEHUE F€OMETPUUECKUX BEIMYHMH MO 00paslaM WM aJropuTMam, IpUMEHssI H3BECTHbIE aHAIUTHYECKUE METObI
IIPU PEIICHNHU CTaHIaPTHBIX MaTEMaTHUECKUX 33/1a4 Ha BBIYUCIICHUE YTJIOB MEKIY CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKY IIPSIMON U INTIOCKOCTHIO,
MEX1y TIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI 1 MIIO0IIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma, MUpaMKJIa) ¢ TPUMEHEHHEM (POPMYIT; BBIYUCIATh COOTHOLICHHUS
MEXy TUIOIIAAsIMU TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBath MOHATHSAMHU: CHMMETPHS B POCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU; LIEHTP, OCh U INIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarpb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha
4yepTexkax U pUCyHKax.

[TpumeHsaTH TeoMeTpruecKue (HaKThI IS PEIICHHS CTEPEOMETPHUYUECKUX 3aj1ay, IPENOoIararoliuX HECKOIBKO IaroB PeIICHHs], €CIH YCIOBHUS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe.



[IpumensTH pocTENe MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHNUN CTEPEOMETPUUECKUX 3a]1a4.
IIpuBOIUTE MpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HHU, PACIIO3HABATDH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.
IIpyMeHATh MONyYEHHBIE 3HAHMS HA MPAKTHKE: aHAJIM3UPOBATH PEAJIbHBIC CUTyallud W NPUMEHITh W3YYCHHBIE IOHATUSA B MPOLECCE IOHUCKA
peleHHsI MaTeMaTHIeCKU CPOPMYIUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEaIbHBIE CUTYAIIMH HA SI3bIKE TEOMETPHH, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEINIU C MCIIOJIb30BAaHHEM T€OMETPHUECKUX MOHATUH U TEOpeM, ammapara areOpbl; perars NpakTHIeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM
TrE€OMETPUUYECKUX BEJINYMH.
BeposiTHOCTH U CTATHCTHKA
YuTaTh U CTPOUTH TAOJHUIBI U THATPAMMBI.
OnepupoBatrh NOHATHAMU: CpeAHEE apuPMETUUECKOE, MEeIuaHa, HanboJblllee, HaMEHbIlIee 3HaUeHHE, pa3MaX MacCUBa YHUCJIOBBIX JaHHBIX.
OnepupoBaTh HNOHATHUSAMM: CIyYallHBIH SKCIEPUMEHT (OIBIT) U Cly4dailHOe COOBITHE, 3JIEMEHTApHOE COObITHE (3JIEMEHTApHBIA HMCXO)
CIly4yailHOrO OINbITa; HAXOJIUTbh BEPOSTHOCTH B OINBITaX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHUSIMHM, HaXOIUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITHU B U3YYEHHBIX CIyYailHBIX SKCIIEpUMEHTAX.
Haxomuts u popmynupoBaTh coObITHS: IEpecedeHre U 0ObeTUHEHNE JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE JaHHOMY COOBITHIO;
M0JIb30BaThCs AUarpaMmaMu Jiliepa u GopMysoi CIOKEHHs BEpOATHOCTEH PU PELISeHNH 33/1a4.
OnepupoBaTh MOHATUAMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOJIUTh BEPOSITHOCTU C MOMOIIBIO MPAaBHJIa YMHOKEHUS, C
MIOMOILBIO JiepeBa CIIYyYalHOrO OIbITA.
[IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3ajau.
OnepupoBaTh MOHATUAMH: HCIIBITAHNE, HE3aBUCHUMbIE HUCIIBITAaHUS, CEpUsl UCIIBITAHUN, YCIIeX U Hey/adya; HaXOAUTh BEPOSTHOCTH COOBITUI B
CepUH HE3aBUCUMBIX UCIIBITAHUM JI0 IEPBOTO ycIiexa; HaXOAUTh BEPOSITHOCTU COOBITHI B CepUU HCTIBITaHUM bepHymn.

OnepupoBaTh MOHATHIMU: CITydaiiHasi BEeTUYNHA, PACIIPEACIICHUE BEPOSTHOCTEH, TMarpaMmMa pactpe/ieieHusI.

11 KJIACC
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OmnepupoBaTh NOHATUAMU: HATYPAIbHOE, LIEJI0€ YKMCIIO; HCIIOJIb30BaTh MIPU3HAKU ACIMMOCTH LIEIbIX YUCEN, PA3JI0KEHHUE YKCIa Ha IIPOCThIE
MHOKHTENH JUIsl pELICHH 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBaTh MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYpalIbHbIEC JIOTapU(PMBIL.

YpaBHeHHs U HEPABEHCTBA

[IpuMeHsATH CBOWCTBA CTENEHU Ui NMPeoOpa3oBaHMs BBIPAKEHUN; ONEpUPOBaTh MOHATHAMM: OKA3aTEIIbHOE YpaBHEHUE U HEPaBEHCTBO;
pelaTbh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemmonaaTe npeoOpa3oBaHUsl BBIPAKEHHH, COACPXKALNIMX JOTapU(MBbl; ONEPUPOBATH MOHATHSAMH: JIOTapU(MUUECKOE YpaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTApU(PMUIECKUX YPaBHEHUH U HEPABEHCTB.

HaxoauTs perieHus NpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMM: CUCTEMA JMHEWHBIX YPAaBHEHUN M €€ pEIICHUE; UCIOJIb30BaTh CUCTEMY JUHEHHBIX YPAaBHEHUU NI PELICHMS
MIPAaKTUYECKHX 3a/]1a4.

Haxonuts pemenust mpoCTEUIINX CUCTEM M COBOKYITHOCTEN PALIMOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB.

MogenupoBaTh peajibHble CUTYalluu Ha A3bIKE alreOpbl, COCTaBIATh BRIPAXKEHUS, YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI IO YCIOBUIO 331a4H,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIEH C MCIIOJIb30BAaHUEM amapara anreOpsbl.

DyHKkUUH U rpaguKu

OnepupoBaTh NOHATUSAMU: NTepHOANYECKast GYHKIIHS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHU, TOYKU SKCTpeMyMa (pyHKUKH, Hauboblliee u
HaMMEHblIIee 3HaUeHUs! PYHKIIUN Ha IPOMEXKYTKE; NCIOIb30BATh UX JJIS UCCIIEJOBaHUS (PYHKIMH, 3aJaHHOH rpadukom.

OnepupoBaTh NOHATHAMM: TpapuUKU IMOKA3aTEIbHON, JOrapupMHUUECKOW M TPUTOHOMETPUYECKMX (YHKIUH; H300pakaTh HX Ha
KOOPJMHATHOM IIJIOCKOCTH M MCIIOJIb30BATH JUJISl PELICHUs] YPAaBHEHNUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAWHATHOW IJIOCKOCTU TpadUKH JMHEHHBIX YpaBHEHUM M MCIONb30BaThb MX I PEIICHUS CHUCTEMBbl JHMHEHHBIX
YPaBHEHHUHU.

Hcnonb3oBathk rpaguky GyHKIHHA U1 UCCIET0BAaHMS MTPOLIECCOB U 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JUCIUIUINH.

Havyajga MmaTeMaTH4YeCKOIo aHAJIM3a



OnepupoBaTh MOHATUSMH: HENpepbIBHas (DYHKIMS, MPOU3BOAHAS (YHKLIMHU; HCIOIH30BATh T'€OMETPUUYECKHH W (U3UUECKUH CMBICIT
IIPOU3BOIHON Ul PEILIECHUS 3a1a4.

HaxoauTe npon3BoHbIE 31IEMEHTAPHBIX (DYHKIMH, BEIYMCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JJISI UCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH M OKCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl HCCICIOBAHUS K
MMOCTPOCHHIO TPAPHKOB.

Hcnonb30BaTh MPOM3BOIHYIO ISl HAXOKACHHUS HAWITYYIIEro PEIICHU B IPUKIAIHBIX, B TOM YHCIIE COLUAIBHO-9KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPa3Hast U MHTErpall; HOHUMATh F€OMETPUUECKUI U (PU3NYECKUI CMBICI UHTErpaa.

HaxoauTs mepBooOpa3Hble 3JeMEHTapHBIX (PYHKIUH; BBIYUCIATH HHTErpal o Gopmyne Herorona—JleiiOHuma.

Pemrates npukiagHbie 3a/1a41, B TOM YUCIIE COIMATBHO-DKOHOMUYECKOTO M (PU3NIECKOTO XapaKTepa, CPEICTBAMUA MAaTEMaTHYECKOTO aHAJIH3a.

I'eomeTpus

OnepupoBaTh MOHATUSAMM: LWIMHIPUYECKAas IOBEPXHOCTb, OOpa3yrollye MIMHIPUYECKOW IOBEPXHOCTH; LMIMHIpP; KOHUYECKas
MTOBEPXHOCTh, 00pa3yrolne KOHNYECKON TOBEPXHOCTH, KOHYC; chepruueckasi HOBEpXHOCTb.

PacnioznaBats Tena Bpamenust (HWIUHIP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MOYYEHHUS TeJ BPaILlCHHUS.

KnaccuguupoBaTs B3auMHOE pacnoiokeHne ceprl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIAPOBON CErMEHT, OCHOBAHNE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHHE 1IaPOBOTO CJIOS, BBICOTA
[IapOBOTO CJIO0S; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPHUECKUX TeJl C MPUMEHEHUEM (HOopMYyII.

OmnepupoBaTh MOHATUSIMHU: MHOTOI'PaHHUK, BIIMCAHHBIN B cpepy U ONUCaHHBIN 0K0JI0 chepsl; cepa, BMHCaHHAsE B MHOTOT pPaHHHUK HIIH TEJIO
BpallleHusl.

Bbruncnste COOTHOLIECHUS] MEXKAY TUIOIIAIIMU TOBEpXHOCTEN U 00bEMaMHU MOTI0OHBIX TE.

N306paxkaTh u3ydaemble GUTYpPhI OT PYKU U C TPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS Tell

BpaIcHUsI.



W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATE MHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (HUrypax, MpEeACTaBICHHYIO Ha
YyepTekax U pUCYHKaX.

OnepupoBatrhb MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrimmonaaTte H€I>'ICTBI/I$I CJIOKCHHA BCKTOPOB, BbIYMTAHUA BCKTOPOB U YMHOKCHHUA BCKTOPA HA YUCIIO, 06’b$ICH$ITB, KaKUMH CBOMCTBAaMHU OHU
o0Jaaor.

[IpuMeHsTh MpaBUIIO NapasuieTenunea.

OnepupoBarh MOHATHUAMU: JEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP, MOYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YTOJI MEX/IY BEKTOPAMHU, CKAJIIPHOE MPOU3BECHUE BEKTOPOB, KOJTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBHI.

HaXOIlI/ITB CYMMY BCKTOPOB U NPOU3BCACHHUC BEKTOpPA HA YUCIIO, YT'OJ MEKAY BEKTOPAMH, CKAIISIPHOC ITPOU3BCACHUC, pACKIIaAbIBATE BEKTOP
0 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOIl ccTeMe KOOpAMHAT.

[TpumensaTs reomeTpruyeckue (HaKThI ISl PEIICHHS CTEPEOMETPUUECKHX 3a]1a, TPEATNOIArafoIUX HECKOJIBKO IIIaroB PEIIeHus, €CIIA yCIOBUS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopMme.

Pemate npocreiiine reomeTpuuecKe 3aaul Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pematp 3a1aun Ha 10Ka3aTeIbCTBO MaTEMATHUYECKUX OTHOIICHUN U HAXOXK/IEHUE T€OMETPUYECKUX BETUYHH 110 00pa3IiaM Wik alrOpUTMam,
MPUMCEHAA U3BCCTHBIC MCTOABI IIPU PCIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

HpI/IMeHSITI) HpOCTeI\/IIIHI/Ie IporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKATMOHHBIC CUCTCMBI ITPU PCIHICHUH CTCPCOMETPUUCCKUX 3aay.

[IpuBOaUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MIPUPOJIE U KU3HH, PACTIO3HABATH ITPOSIBIICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH PEAIbHbIE CUTYAIlUU U IPUMEHITh U3YUCHHbIE TOHATUA B MPOIIECCE MOUCKA
perieHus MaTeMaTHYeCKu cPOPMYITMPOBAHHON TTPOOIEMBI, MOICIUPOBATH PEATbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh TOCTPOCHHBIE
MOJCIIN C UCITOJIB30BAHUEM I'COMETPUUCCKHUX HOHATHHU U TEOPEM, allmapara anre6p},1; peliaTh MPAKTUICCKUC 3a1a4u, CBA3aHHBIC C HAXOXKIACHUEM
reoOMCTPHUICCKUX BCIINYHH.

BeposiTHOCTB M CTAaTHCTHKA

CpaBHUBaTh BEPOATHOCTH 3HAYCHUI CITy4YalHOW BEJTUYMHBI IO PACIPEACIICHUIO WIIA C TIOMOILBIO JUarpamM.



OnepupoBaTh NOHITHUEM MAaTEMATUYECKOTO OKUJAHUS; MPUBOAUTH IPUMEPHI, KAK MPUMEHIETCSI MAaTEMaTUUECKOE OKUJAHUE CIydailHON
BEJIMYUHBI HAXOAUTh MATEMATUYECKOE OXKUIAHUE 110 JaHHOMY PaCIIpEACIICHHUIO.
Hmets nmpeacTaBiaeHue o0 3aKoHe OOJIBIINX YUCEI.

Hmeth MNpeaACTaBJICHHUEC O HOPMAJIbHOM pacClpCACICHUH.

IMPOBEPSIEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA3OBAHUA

Kon . .
IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJibTaTaM O0CBOEHHsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
NpoBepsieMoro
ponep cpeaHero o0mero o0pa3oBaHus
TpeOoBaHUs

Brnanenne meronamu J0Ka3aTeNbCTB, AITOPUTMaMHU pPELICHMs 3aj1ad; yMeHHe (OopMyJIMpOBaTh U ONEpUPOBAThH
NOHATUSMU: OIIPE/IETICHUE, aKCUOMa, T€OopeMa, CIEACTBUE, CBOICTBO, MPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIC
(bopMyIHPOBKH; MPUMEHATh UX; YMEHHE (DOPMYITUPOBATh OOpATHOE U MPOTUBOMOIOKHOE YTBEPXKIEHUE, IPUBOUTH
IpUMepbl U KOHTPIPHUMEPHI, HCIOJb30BATh METOJ MAaTeMaTH4YeCKOW MHIYKIUH; HPOBOAUTH JIOKa3aTelIbHbIE
paccyX/IeHUs NpU PELIEHUU 3a]ad, OLCHMBATh JIOTMYECKYIO IPABWIBHOCTH PACCYKICHWM;, YMEHHUE OIEpUpOBATH
MOHATUSIMH: MHOXECTBO, MOJMHOXKECTBO, OIEpalli HaJl MHOXKECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN anmnapar i ONMCAHUS PEAIbHBIX IIPOLECCOB U SBJIEHUM M IPU PELICHUH 33]a4, B TOM YHCIIE U3
JIpYruX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUpoBaTh MOHATHSMH: rpad, CBsI3HBIM Tpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh W ONMMCHIBATh Ipadbl pa3IMuHBIMU CIOCOOAMH; MCIIOIB30BaTh Tpadbl MPU pEIICHUH
3aja4
YMeHue onepupoBaTh HMOHATHSAMM: HATYypaJbHOE YHMCIIO, II€JI0€ YHUCIO, CTENEeHb C IEJbIM IOKa3aTeleM, KOPEHb
2 HaTypaJbHOH CTENIEHH, CTENICHb C PAal[HOHAILHBIM [TOKa3aTeNIeM, CTENICHb C IEHCTBUTEIBHBIM MIOKa3aTeNeM, JJoTapudm

qucia, CHHYC, KOCHHYC W TaHI'CHC IIPOMU3BOJBHOrO 4YMCJIa, OCTATOK IIO0O MOAYJII0, paluOHaJIbHOC 4YMHCIIO,




UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJIbHbBIX, LEJIbIX, PAlMOHAIbHbBIX, JCHCTBUTEIBHBIX YHUCET; YMEHUE
UCIOJIb30BaTh MPU3HAKU AEIMMOCTH, HAaUMEHBUIMHA OOIIMH JenuTenb M HauMeHbllee olliee KpaTHOE, alrOpUTM
EBxinna npu pemeHud 3a1ad; 3HAKOMCTBO C PA3JIMYHBIMM IO3ULUOHHBIMM CUCTEMaMHU CYHUCIICHHUS; YMEHUE
BBINOJIHATH BBIYMCIICHNUE 3HAUEHUI U IpeoOpa30BaHusl BBIPAXKEHUH CO CTENIEHSIMH U JIorapu(mamu, npeodpazoBaHUs
JIpOOHO-pAllMOHATILHBIX BBIPAKEHUH; yMEHHE OIEpUPOBATh IMOHATHUSMHU: IOCIENOBATEIBHOCTh, apupMeTHYecKas
porpeccusi, reoMeTpuieckas nporpeccusi, 0eCKOHEYHO yObIBaroIlasi reoMeTpUUecKast IpOrpeccus; yMeHUe 3a1aBaTh
MOCJIEIOBATEIFHOCTHA, B TOM YHCJE C TOMOINBIO PEKYPPEHTHBIX (OpMyJ; yMEHHE OIEepPHpPOBATH MOHSATHIMH:
KOMILJIEKCHOE YHCII0, CONPsKEHHBIE KOMIUIEKCHBIE YNCIIa, MOAYJb U apIyMEHT KOMIUIEKCHOI'O Yncia, popma 3arucu
KOMIUIEKCHBIX 4HCell (FeoMeTpuuYecKas, TpPUIOHOMETpUYECKass M anredpandeckas); yMETb IPOU3BOJAUTH
apupMeTHuecKue 1eHCTBUS ¢ KOMIICKCHBIMHU YUCIIaMU; IIPUBOIUTH IPUMEPHI UCII0JIb30BAaHUS KOMIUIEKCHBIX YHCEIT;

OIIepUpPOBATh MOHATUAMU: MaTpuLa 2x2 u 3x3, onpeAenuTeNb MaTPULIbl, TEOMETPUUECKHUI CMBICIT ONPEAEIUTENS

YMmenune OIICpHUPOBATH TIOHATUSAMMU paluoOHAJIbHEBIC, HppairuOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(I)MI/ILICCKI/Ie, TPUTOHOMCTPUYICCKUEC YPABHCHHUA U HCPABCHCTBA, UX CUCTEMbI; YMCHUC OTICPUPOBATH IOHATUAMU
TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/I€, YpaBHCHHUE, HCPABCHCTBO, CUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIIBHOCTDH ypaBHeHHfI, HEPABCHCTB U CUCTCM; YMCHUC PCIIATh YPABHCHUS, HCPABCHCTBA U CUCTEMBI C ITIOMOIIIBIO
Pa3INIHBIX HpI/IéMOB; pfliaTh YpaBHCHHUA, HCPABCHCTBA MW CHUCTEMbI C IIapaMCTPOM; IPHUMCHATL YPaBHCHUS,
HCPAaBCHCTBA, UX CUCTEMBbI IJId PCHICHUA MAaTCMAaTUUCCKUX 3a/la4 U 3aa4 U3 pa3JINYHbIX oOacreit HAaYKH U peaanoﬁ

KHU3HU

YMeHue onepupoBarh MOHATUSAMU: (DYHKUHSA, YETHOCTh (DYHKUMHU, MEPUOJUYHOCTh (YHKIUH, OTrPaHUYEHHOCTh
(GYyHKLIMU, MOHOTOHHOCTh ()YHKIIHMH, SKCTpEMYM (QYHKIUHU, HauOoJblllee W HaUMEHblee 3HAaueHUs (PYHKIHMHU Ha
MPOMEXKYTKE, HENpepbIBHAsT (YHKIMS, aCUMOTOTHI rpaduka (yHKIUH, MepBas U BTOpas MPOU3BOAHAS (DYHKIIHH,
reoMeTpUYECKUi 1 (PU3MUECKUIl CMBICT POU3BOIHOM, TEpBOOOpa3Hast, ONpeeNEHHbIA HHTETpall; yMEHUE HaXOAUTh
aCHMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMITO3ULUH
(byHKLIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy GyHKIIUN; YMEHHE HAXOAUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKLUH; yMEHUE UCII0Ib30BATh IPOU3BOJHYIO IS HCCIeI0BaHUs (PYHKIUI, HAXOIUTh HAaMOOJIbIINE U HAUMEHBIINE

3HaYeHUs (QYHKUUH; CTPOUTH Tpa)ku MHOTOWIECHOB C HCIOJIb30BAaHMEM arlllapaTta MaTeMaTUYecKOro aHaju3a,




MNPUMCHATH IMPOU3BOAHYIO I HAXOXACHUSA HAWITYUHICrO PCUICHUA B MHNPHUKIIAAHBIX, B TOM YHUCIC COLMAIIBHO-
OKOHOMHNYCCKHX U (1)I/ISI/ILIGCKI/IX 3aadax, HaXOJUTh ILIoaau 1 00BEMBI (1)I/Il"yp C IOMOILIBIO MHTErpaia; MpUuBOJUTH

IPUMEPbI MATEMAaTHYECKOTO MOICTMPOBAHUS C TIOMOIIBIO TU(GEepeHINaTbHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (QyHKIUH, oOpaTHas (QyHKUIUS, KOMOO3MLUSA (YHKIHHA, JUHEHHAs
GyHKIMA, KBagpaTU4yHas QyHKIUS, pallMOHAIbHAS (QYHKIMS, cTeTleHHas (yHKINS, TPUTOHOMETPUYECKUe QYHKIIHH,
o0OpaTHbIE TPUTOHOMETPHUYECKUE () YHKIINHU, TOKa3aTebHast U JorapupmMudeckas QyHKINHI;, yMEHHE CTPOUTD rpaduku
U3y4CHHBIX (YHKIMH, BBIIOJIHATH NpeoOpa3oBaHusl rpaguKoB (YHKIUHA, WCIONB30BaTh IpadUKH JUIS H3YUCHHS
IPOLIECCOB M 3aBUCHMMOCTEH, NPH PELICHHH 3a]a4 M3 JAPYTUX Y4EeOHBIX IPEIMETOB M 3a/1a4 M3 PEaJbHON JKU3HH;
BBIpaXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXAY BEIMYMHAMH; HCIIOIB30BAaTh CBOMCTBA M Tpaduku GYHKIUHA is
peleHusl ypaBHEHHH, HEPAaBEHCTB U 3aJadu C IMapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH MHOKECTBA

peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue penate TEKCTOBbIE 33[aui Pa3HBIX TUIIOB (B TOM YHCIIE Ha NMPOLEHTHI, JOJIU U YaCTH, HA IBUKEHHE, paboTy,
CTOMMOCTb TOBAapOB U YCIYyT, HAJOTH, 3aJauyd U3 OOJACTH YNpaBJIEHUS JIMYHBIMA U CEMEWHBIMH (PUHAHCAMM);
COCTAaBIIATh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBUIO 3aJaud, MCCIEN0BATh IOJIYYEHHOE
pelleHre U OLIEHMBATh IMPaBJONOAOOHOCTh PE3yNIbTaTOB; YMEHHE MOJEIUPOBATh PEalIbHbIE CUTYallMH Ha S3bIKE
MaTEMaTUKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, HCCIEN0BATh

MIOCTPOEHHBIE MOJEIU C MCTIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHATHAMH: CpeqHee apudmMeTrndyeckoe, MeuaHa, HauOoJbllee U HaUMEHbIIee 3HAaYeHMUS,
pa3max, JUCIEepCHs, CTaHAAapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE WU3BJeKaTbh, HMHTEPIPETUPOBATH
uH(pOpMallMIo, TPEICTaBICHHYI0 B Ta0NMIIaX, Ha AMarpaMMax, rpadukax, OTpakalollyl0 CBOMCTBAa pPeabHBIX
IPOILIECCOB U SBJICHU; MIPECTABIATh HH(OPMAIIHIO C TOMOILBIO TAOJIHII U AUArPaMM; UCCIIEIOBATh CTATUCTHYECKHUE
JaHHbIE, B TOM YHCIIe ¢ IPUMEHEHHEM IpaUyecKUX METO/OB U AJIEKTPOHHBIX CPEACTB; rpa@uuecKku UCCIe10BaTh

COBMCCTHBIC HaGJIIO,[[eHI/I}I C MOMOLIBIO JUarpaMm pacCCBaHUS U JIMHEHHOM perpeccuun

YMeHne onepupoBaTh MOHATHUSAMH: CIyYalHBIH OMBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH CIIyYalHOTO COOBITHS;

YMCHHUC BBIYHUCIATH BCPOATHOCTH C HUCIOJIB30BAHUCM rpa(bnqecxux MCTOHOB; NMPHUMCHSAITH (bOpMYHBI CJIOKCHHUA U




YMHOXXEHUSI BEPOSTHOCTEH, (OpPMYITy MOJTHOH BEpOsTHOCTH, (opmyny bepHymnu, xoMOMHATOpHBIE (AKTH U
(GOpMyIIBI; OLIEHHBATh BEPOSTHOCTU PEAILHBIX COOBITHI; yMEHHE ONEPUPOBATH MOHATUSAMMU: CIydaifHas BEIUYMHA,
pacrpesielieHle BEPOATHOCTEH, MAaTEMAaTHUECKOe OKUAAHHE, AUCHEPCHS U CTaHJApTHOE OTKJIOHEHHE CIydaifHOI
BEJINYMHBI, QYHKIIUH PACTIpeIeNICHHs ¥ IUIOTHOCTH PaBHOMEPHOT'0, TOKA3aTEeIbHOTO M HOPMAJIBHOTO pacipeaeIeHuil;
YMEHHUE UCTIONb30BaTh CBOMCTBA U3YUEHHBIX pacTpeAeiIeHU Ui pelIeH s 3a71a4; 3HaKOMCTBO C MOHATUSMH: 3aKOH
OOJIBIINX YHMCEN, METO/IbI BHIOOPOYHBIX MCCIIEIOBAHUI; YMEHUE PUBOAUTH IIPUMEPHI TIPOSBICHUS 3aKOHA OOJIBIINX
Yrces B IPUPOAHBIX U O0IIECTBEHHBIX SBJICHHSIX; YMEHHE ONIEPUPOBATH MOHATHIMH: COUYETaHNE, IEPECTaHOBKA, YUCIIO
COYETaHMH, YUCIIO IEPECTAaHOBOK; OMHOM HBIOTOHA; yMEHHE IPUMEHITH KOMOWHATOPHBIE (DAKTHI U PACCyKICHHS IS
pemieHusl 3a7ad; OICHWBAaTh BEPOSTHOCTH pEATbHBIX COOBITHH; COCTaBIATH BEPOATHOCTHYIO MOJETh U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, IPsIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, 1YY, BETUYMHA Y4, IJIOCKUN
YTOJI, ABYTPAHHBIN YroJl, TPEXTPAHHBIA YTOJl, CKPEIIMBAIOIIHUECS MPSAMbIE, TApaUICIbHOCTh U MEPHEHAUKYISIPHOCTD
MPSAMBIX M IUIOCKOCTEM, YroJl MEXAY NPAMBIMHU, YIOJI MEXKIY NPSIMON U INIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXAY MHPSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMHU;, YMEHHE
WCIIONIb30BATh MPHU PEIICHUU 337a4 HU3y4YeHHbIE (PAKTBI M TEOPEMBI MIIAHUMETPUU; YMEHHUE OIICHHBATh pPa3Mepbl
00BEKTOB OKPY>KAIOIIETO MUPA; CTPOUTh MAaTEMATHUECKUE MOJICIIN C TTOMOIIIbIO TE€OMETPUUECKHUX TIOHSITHI U BEJIMYWH,

peliaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a]a4n

10

YMeHue onepupoBaTh NOHATUAMMU: IO GUTYPBI, 00BEM (PUTYpHI, MHOTOTPAHHUK, IPABUIIbHBII MHOTOTPAaHHHUK,
ceueHre MHOIOIpaHHUKa, Ky0, mapajuiesenurnes, npu3Ma, nupamuaa, Gurypa u nmoBepXHOCTh BpAIICHUs, IIHIIUHID,
KOHYC, 1map, cdepa, iomaab chepsl, IIOMaab MOBEPXHOCTH MUPaMUIbl, IPU3MBbI, KOHYCa, IMJIMHApA, 00bEM KyOa,
IPSIMOYTOJIBHOTO TMapajieNienunena, MUpaMuIbl, TpU3Mbl, LUJIUHApPA, KOHYyca, MIapa, pa3BEPTKa IMOBEPXHOCTH,
CeueHMs KOHyca M IMJIMHJPA, NapalyieIbHble OCH MJIM OCHOBAHHUIO, CEUEHHE I11apa, IIIOCKOCTh, Kacaromasics cepsl,
LWINH/PA, KOHYCa; YMEHHE CTPOUTh CEUEHUE MHOTOIpaHHUKA, N300pakaTh MHOTOIPaHHUKH, PUTYPBI U IIOBEPXHOCTH
BpallleHUsl, MX CEYEHHs, B TOM 4YHUCIE C TIOMOIIbIO D3JEKTPOHHBIX CpPEICTB; YMEHHE IPHUMEHSATH CBOMCTBA

reOMEeTPUUECKUX PUTYp, CAMOCTOSTENILHO (POPMYIIMPOBATH OMPEENICHUS U3Y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3HI O




CBOWCTBAaX M TpPHU3HAKAX T'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIJIM ONPOBEpPraTh HX; yMEHHE IPOBOIHUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bHpr 110 pa3JIMYHbIM IIPU3HAKAaM, BBIIIOJIIHATD H606XOI[I/IMBIG JOIOJIHUTECIIBHBIC ITIOCTPOCHUA

11

12

VYMeHue onepupoBarh NOHATUAMU: IBHKEHUE B IPOCTPAHCTBE, NapajlIeIbHbIN IEPEHOC, CHMMETPHSI Ha INIOCKOCTH U
B [IPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue MMo100us, TOA0OHbIE PUTYPHl; yMEHUE PACIIO3HABATH PABHBIE U MTOI00HbIE
(Gurypsl, B TOM 4UCII€ B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE; UCII0JIb30BaTh FEOMETPUUYECKHE OTHOIIECHUS IPU PELLICHUN
3aJa4; HaXOJUTh T€OMETPUYECKHE BEIMYMHBI (JUITMHA, yroj, TUIOMAab, 00bEM) MpH pEIIeHHH 33434 U3 JIPYTUX
y4eOHBIX MPEAMETOB U U3 PealbHOM KU3HHU; YMEHUE BHIUUCIIATH T€OMETPUYECKHUE BEIMUMHBI (JITTMHA, YTOJI, IIJI0LIa]b,
00BEM, TUIOIIAAb MOBEPXHOCTH), UCTIOIB3Ysl U3ydEHHBIE (POPMYIIBI M METOJIBI, B TOM YHUCIIE: TUIOMIAAb TTOBEPXHOCTH
OUpaMUbl, TPU3MBbIL, KOHYyCa, LWIMHIpA, IUIOMAAb cepbl; 00bEM Kyba, MNPAMOYroJbHOIO MapajulesienuIesa,
UpaMUIBI, TPU3MBI, HWIMHAPA, KOHYCA, [IIapa; yMEHHE HAXOAUTh OTHOILIEHHE 0OBEMOB MOTOOHBIX QUTYD

YMeHHe onepupoBaTh MOHATUAMU: MPAMOYTOJIbHAs CUCTEMA KOOPJAMUHAT, BEKTOP, KOOPAUHATBHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpAa Ha 4YMCJIO, DPA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOe
IIPOU3BEJICHNE, BEKTOPHOE IIPOM3BEICHUE, YIrOJd MEXAY BEKTOpPaMH; YMEHHME MCIOJIb30BaTh BEKTOPHBIA H

KOOpI[I/IHaTHHﬁ MCTOI JIsl pCHICHUA TCOMETPUIYCCKUX 3a/ldad U 3alav APYTIrux y‘Ie6HHX npeaMeToOB

13

YMenue BLI6I/IpaTB HO,HXOI[SIIJ_[I/II\/’I METOH JIA PpCHICHUS 3a4a4d; [IOHUMAHUC 3HAYUMOCTU MATCMATUKH B H3YUCHUH
MNPpUPOAHBIX N 06HI€CTBGHHI)IX ImponeccoB 1 ﬂBHeHHfI; YMCHHUEC pacliO3HaBaTh IMPOABJICHUC 3aKOHOB MATCMATUKHU B
HCKYCCTBC, YMCHHC INPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpBITPIfI pOCCHfICKOfI n MHpOBOfI MaTeMaTH4eCKOM

HayKu




IHEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS

1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEbIX YUCell
1.2 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC IEPHUOTUICCKIE TPOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHH. JeHCTBHs ¢ apu(METHYECKUMH KOPHIMH HAaTYpaJIbHOH CTENICHH
14 Crenens c 1enbIM nokasareneM. CTeneHb ¢ palnoHaIbHBIM Mmoka3areiaeM. CBOMCTBa CTETICHU
1.5 CuHyc, KOCHHYC M TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YUCIOBOr0 apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypadbHbIE JOrapu(MbI
17 JlelicTBuTenbHbIE uHchaa. ApudMeTHUECKHe omepauuud C JACHCTBUTEIbHBIMM 4HciaaMH. [IpuOnumkEHHble BBIYMCICHHS, IpaBHIIaA
' OKpYTJICHUS, IPUKHUIKA U OI[EHKA Pe3ybTaTa BEIYUCICHHUHA
1.8 [TpeoOpazoBanue BEIpaKEHUI
1.9 KommiekcHbie uncna
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-pAIMOHANBHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHHUS
2.3 Tpuronomerpuueckrue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBa
2.7 [TokazaTenpHBIC U TOTapU(DMHUUESCKIE HEPABEHCTBA

2.8 Tpuronomerpryeckue HepaBeHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpaPuKH

31 Oynkius, crnocodbl 3amanus ¢ynkuumu. I'paduk ¢ysxmum. B3anmuo oOpatabie (yHkmun. YETHble W HEYETHBIE (YHKIMH.
' Ilepuonuueckue GyHKIUU

3.9 OO6nacte ompeneneHus W MHOXKeCTBO 3HadeHMd ¢Gyakmun. Hymm ¢ynkumum. IlpomexyTkn 3HaKomocTosHCTBA. lIpomexyTkn
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. HanGonbliee n HanMeHbllee 3HaueHne (QyHKIMK Ha IPOMEXYTKe

3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM U LeJIbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH

3.6 Touxu pazpbiBa. AcumnToTsl rpadukoB ¢pyHkuuid. CBolicTBa (QyHKIMI, HENPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATEIbHOCTEN

3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana marematndeckoro aHaiamsa

4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

45 [TpumeHeHne MPON3BOTHON K UCCIIEAOBAHUIO (PYHKIINI HA MOHOTOHHOCTB M 9KCTpeMyMbl. Haxosk/ieHre HanOoIbIIero 1 HAauMEHBIIIEro
' 3Ha4YeHusl QYHKIHUU Ha OTpE3Ke

4.3 IlepBooOpasnas. Murerpain
5) MHoxecTBa 1 JIOTUKA

5.1 MHoOXecTBO, onepaiuy HajJ MHOKecTBaMH. [(narpammer Ditiepa — Benna

5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA




6.1

OmnucarenpHas CTaTUCTUKA

6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eometpus
7.1 @urypsl Ha III0CKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n NOBEpXHOCTH BpALLCHUS
7.5 KoopauHnaTsl 1 BEKTOPBI




TEMATHYECKOE INTAHUPOBAHHE. 11 knacc

No q Komn-o [pumeyanue

n/n AUMEHOBAHHE TeM Kypea 4acoB (nomepa 3anannii KIIM EI'D)
1. | Beenenue. CraproBas nuaraoctuka B popmare EI'D 4
2. | 3amauu Mo MIAHUMETPUN 10 Nel, 17
3. | Bekropsr 4 Ne2
4, | TexkcrToBble 3a1a4u 4 Nel0
5. | Beriuncnenus u npeoOpazoBaHus 4 Ne7
6. | YpaBHeHus 6 Ne6, 13
7. | 3amauM ¢ NPUKIAIHBIM COEpPKAHUEM 4 Ne9
8. | I'paduku pyHkuumii 4 Nell
9. | 3amaum o crepeoMeTpun 6 Ne3, 14
10. | Havana Teopuun BeposITHOCTEH 2 N4
11. | BepoATHOCTH CIIOXKHBIX COOBITHI 4 Ne5
12. | IlpousBoaHas u nepBooOpasznas. Haubombiiee u 4 Ne§, 12

HauMEHbIIIee 3HaYeHUE PYHKIIMIHA
13. | HepaBeHcTBa 2 Nel5
14. | ®dunaHcoBas MaTeMaTHKa 2 Nel6
15. | ITapamerp 2 Nel8
16. | Uucna u ux CBOMCTBA 2 Nol9
17. | Ob6o6maroiee moBropenue. TpeHupoBoUHas 4
nuarHoctuueckas padota B ¢popmare EI'D
OO0I111ee KOJIMYECTBO YacOB 68
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