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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapIIeH MIKOJIbI, TOCKOJIBbKY, C OJTHOW CTOPOHBI,
OH 00ecCleynBaeT MHCTPYMEHTAIbHYIO 0a3zy [JIsi U3y4eHHUsI BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JOTUUECKOE U aOCTPaKTHOE
MBIIIUICHUE YYaIluXcs Ha YpPOBHE, HEOOXOAUMOM JIsi OCBOCHHS KYpPCOB
UH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHUpyET CBOM JOCTHXKCHHUSI B MaTeMaTUUECKo# dopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM W OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM OMNBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIENeH peajbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHOBe MeToMKN 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHaIn3a
JICKUT NEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIBHO-METOAUYECKUE JIMHUU: «YHClIa U BBIUUCICHUAY,
«DyHKINUM U TpapuKn», «Y paBHEHUS U HEpaBEHCTBa», «Hayana Maremaruyeckoro
aHain3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JUHUU HW3Yy4yaloTCsd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHss B CTapllel IIKoJe,
€CTECTBEHHO JTOMOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA KypC SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE  HECKOJbKMX  MAaTEeMaTUYECKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaIU3, TEOPUS MHOXKECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJeBaloT BcE€ Oojiee NIMPOKUM MaTEMaTHYECKUM armapaToMm, y
HUX TIOCNIEJ0BaTeNIbHO (OpPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEMAaTHYECKYIO0 MOJIETb PEATBHON CUTyallH, IPUMEHSATh 3HAHUSI, IOJyYEHHBIE B
Kypce «Anrebpa W Hauyaja MaTeMaTUYECKOro aHaiu3a», JUIsl pelICHHs
CaMOCTOATETILHO  CPOPMYIMPOBAHHOM MaTeMaTHMYeCcKOW 3ajJayd, a 3aTeMm
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenbHO-MeTOANYECKas JIMHUAA «UHUCia M BBIYMCICHHS» 3aBEpILIACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHHUE yJemsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amUCH JACHCTBUTEIBHOIO YHCIA, YMEHUE
pallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynpTaT. OOydaromuecs MOIY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS M HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKEHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasfielie MpOorpaMMbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LENblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepKaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH pacy€Thl MO (opMynaMm, NpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHWM, a TAKKE BBIPAKCHUM,



COJEpKaIllNX CTENeHU U JorapudMbl. braromaps H3y4eHHIO anreOpamyecKoro
MaTepuaia IpOUCXOAUT NajbHEHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIICHUST yJamuxcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXKICHUH,
paboTel C CHMBOJBHBIMH (OpMamH, TMPENCTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. AnreOpa npenaraer 3¢ peKTuBHbIE
WHCTPYMEHTHI JUIS DELICHUS MPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO JEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHO-MeTOqUYECKass JHUHUAA «DYHKIMH © TpaQuKA» TECHO
HeperuieTaeTcsl ¢ JPYTUMHU JTUHHUSIMHE Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1aéT
MIOCJIeI0BATEIBHOCTh U3YUCHHS MaTepuana. M3yueHne CTeneHHOM, oKa3aTeIbHOM,
JorapuMUYECKONH W TPUTOHOMETPUYCCKUX (YHKIMHA, UX CBOWCTB M TPadUKOB,
UCTIOb30BaHUe (YHKIIMH ISl PEeIIeHUs 3a/1ad U3 APYTHX y4eOHBIX MPEeIMETOB U
peaslbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTH4YeCKHMM aHAJIM30M, TaK U C
pellieHneM YpaBHEHH W HepaBeHCTB. [Ipu 3ToM OoJbllioe BHUMaHHUE YAETSETCS
(GOpMUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKTY Pa3THIHBIMH
BEJIMYMHAMH, WCCIIEJIOBATh IIOJYYCHHbIE (YHKIWH, CTPOUTh UX TpapuKu.
Martepuain 3Tol cofepKaTebHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN 1 HABBIKOB,
TIO3BOJISIONIUX BHIPAXKATh 3aBUCUMOCTH MEXIY BEIIMYMHAMH B Pa3IMIHON (Qopme:
aHAJUTUYECKOU, Tpaduyecko u ciaoBecHo. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3AIMH, UCTIOTH30BAHUIO AHAJIOTH.

ConepxarenpHas nuHusi «Hauanma maTreMaTHyecKoro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTH T'papuku GYHKIMH, ONIPEACIISITSE UX HAMOOJIBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATh TUIOMIaAn (GUryp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. JlaHHas conep)karenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJENeld pealbHBIX CHTYallud, HaXOXKICHUS
HAWJIYYIIeTO PEIICHHs] B MPUKIATHBIX, B TOM YHCIE COIUATBHO-9KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTH4YEeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO abCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIIIICHUS,
dbopMHUpOBaHUIO YMEHUH paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConeprkaTenpbHO-MeTOANYECKas: THHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB. [ €OpeTHKO-MHOKECTBEHHbBIC
MPEICTABICHUS MTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHUKH W TIPEJIararoT
Hanbosee YHUBEPCAJIbHBIN SA3bIK, OOBEAMHAIOMNN BCE Pa3Aesbl MATEMAaTHKU U €€
MIPWIOKCHUH, OHH CBSI3BIBAIOT pa3HbIE MATEMATHUYECKUE TUCIUTUIMHBI B €IHHOE



nenoe. IloaTroMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHMKY HMOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMAaTUYECKOTO  MOJAEIHMPOBAHMS, KOTOPBIE IPHU3BaHbI
c(hopMHpPOBATH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajiredpbl 1 MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. TaKue 3a1aHus BIUIETEHBI B KAXKIbIM U3
pa3ziesioB IpPOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHBIX 3aaad. lIpu pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
yyalniuecss pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIIAIHBIX
3a/lay OpraHu3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3ydeHue Kypca aareopbl 1 Hayall MAaTEMaTUUeCKOT0 aHaAIn3a
Ha 0a30BOM YpPOBHE OTBOAMTCS 3 4aca B Henento B 11 kiacce.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbnsie u nensle yncia. [IpusHakyu 1e1MMoCTy LENIbIX YUCEIL.

CreneHb ¢ pallMOHANIBHBIM MOKa3aTeraeM. CBOWCTBA CTENICHH.

Jlorapudm uucina. JlecsiTHaHbIC U HATYpaIbHbIE JOTapU(MBbI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHre BBIPAXKEHU, COACPIKAIIUX JOTrapHUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIIUX CTETEHH C PALMOHAIBHBIM
NIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHbIE YypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrtembl TMHEUHBIX ypaBHEHUM. PellleHre MPUKIAIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

[IprMmeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUUYECKUX
3a/lay ¥ 3a7a4 U3 pa3IMuHbIX 00JIacTel HAYKU U PeabHOM JKU3HU.

DOyHKUUM U TPaPUKH

Oyukius. [lepuonnueckue pyHkunn. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHknuu. HaunOosnblliee ¥ HavMeHblllee 3HAaYCHUE
GyHKIMHM Ha TTPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOMCTBA U TpaduKH.

Hcnons3oBanue rpadukoB GyHKIHMA ISl PEIICHUST YPaBHCHUN W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (YHKIMI IS HCCIENOBAHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7]ad U3 JAPYTUX YIEOHBIX
MPEIMETOB U PEAIbHOM )KU3HMU.

Hayajia maTeMaTH4eCKOro aHaIu3a

HenpepoiBubie pyHkuu. Metoq HHTEpPBAIOB ISl PEIIEHUS] HEPABEHCTB.

[Ipouwsponnass ¢yaknuu. [eomerpudecknii ©  (QU3HYESCKUHA  CMBICTT
MIPOU3BOJHOM.

[IpousBomHble  dneMeHTapHBIX  (QyHKIUA.  DOpMyNnbl  HAXOXKICHHS
MIPOU3BOTHON CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHue MPOU3BOJIHON K MCCIENOBAHUIO (PYHKIIUI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHrne HanOoJIblero ¥ HAMMEHbIIET0 3HaUeHus1 (QYHKIIMH Ha
OTpE3KE.



[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKICHUS HAWIY4YIIEro pEIICHUS B
NPUKIAJHBIX 3aJadax, [JJIs OINpPEACIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIOo
(bopMyIioii niaK rpauKOM.

IlepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wnurerpan, ero reoMmerpuuyeckudd u (¢u3MUecKud cMbica. Boruucnenue
uHTerpaia no popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TMpeameTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM TYXOBHBIX HEHHOCTEN POCCHUICKOTO HapoJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MAaTEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHATh MaTeMaTHUYCCKHEC 3HAHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHITUU U
OTIbIXa, peryisipHas (pu3ndeckast akTUBHOCTH); (U3HUESCKOTO COBEPIIICHCTBOBAHHSI,
MPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHOMN JAESITETbHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAlIPaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
00J1aCTH OKpY’KaIOIlel Cpeibl, JIAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUH JJI OKPY>KAIOIICH Cpe/Ibl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu W  OOIIECTBEHHOW NPAKTUKH, TOHMUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIeATeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOEHHUSI MPOTPAMMBbl YyYEOHOTO Mpeamera
«MartemMaTHKa» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmausMU, YHUBEPCATIbHbIMU Pe2YTIAMUBHBIMU OetUCBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUAIOWUXCs (0CB80eHUe
Memooo8  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HPpUMEHeHUe  J102UYEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1OornuecKue JeHUCTBUS:

e BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TTPU3HAKM MaTeMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM; yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJlaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAUBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )IefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyIHpOBaTH BOMPOCHL, (PUKCHUPYIOIIUE IMPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBIIATH AeUIIUTHI UH(POpMAIHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a/]1a4H;

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOpPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3InyHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecKH;

OLICHUBATH HaJIEXKHOCTh uHpopMau o CaMOCTOSITEJILHO
c(hOpMyJIUPOBAHHBIM KPUTEPUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom
chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

OO61enue:

e BOCIPHUHUMATH ¥ (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
U [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOKO TOYKY 3PCHHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ OOCYXKJEHUS 3a1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOI TEMBI,
pOOJIEMBI, pelacMoi 3aJa4M, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha MTOUCK
pEIICHMS; COIOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHUX
YYACTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAHUS, IIPOCKTA; CAMOCTOSATEILHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
¢ y4€ToM 3aja4 NMPE3CHTAUA U OCOOCHHOCTEH ayUTOpHUH.

CoTpyaHHUYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECCTBA KOMaHIHOW U MHANBUAYATLHOM
paboOThI TPHU pENICHUH YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3allMI0  COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLEeCC H
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

e YY4acTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOIO YacTh pPabOTHI H
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOMUNA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MUMEIOLTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHNs] MaTeMaTHIeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PEILICHUY 3aa4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBI JTOCTMKEHUS WIA HEIOCTHIKEHHS PE3YNbTAaTOB AECATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOro aHaIu3a
Ha ypOBHE cpefHero o61iero oOpa3oBaHMs JOJKHO OOeCredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MNOHATHSMH: HATYpPAJIIbHOE, I1I€JI0€ YHUCJIO; HCHOJIb30BATh
MPU3HAKKU JETMMOCTH LIEJIBIX YMCEII, PAa3JI0KEHUE YUCIa Ha MPOCThIE MHOXUTEIN
JUISl pelLLeHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTENEHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapuPM UHCIIA, AECITHUUHbIE U HATypalbHbIC
Jorapudmel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsT, CBOWCTBA CTEMEHHW IS MPeoOpa3OBaHMs  BBIPAKCHUH;
ONEPUPOBATh MOHATUSAMH: IOKA3ATEIBHOE YPAaBHEHHWE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUS  BBIPAKEHUN, COAEPKAIIMX JOrapu(Mbl;
OTIEpUPOBATH MOHIATUAMU: JOrapuMUIECKOE YpaBHEHHE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHECHUIN 1 HEPABEHCTB.

Haxonuts pemenns npocTeMnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHCTEMA JIMHEHHBIX ypaBHEHUW U €€ pElICHUE;
WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemenuss npocTENIINX CUCTEM M COBOKYITHOCTEN pPallMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBath peajgbHble CHUTyallud Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KCHUS, YPABHEHHs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3aJayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOpsl.

DyHKUNH U TPaPUKH



OnepupoBaTh MNOHATUSAMHU: [epuoAHYEcKas  (QYHKUUSA, MPOMEXYTKU
MOHOTOHHOCTH  (DYHKIIMM, TOYKM OJKCTpeMyMa (PyHKIUM, HauOosbliee U
HaMMEHbLIEe 3HAYeHUs (PYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh HUX IS
UCCIeI0BaHNs (PYHKIUH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMHU: TpapUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOW U
TPUTOHOMETPUUYECKUX (PYHKIMH; H300paxkaTb UX Ha KOOPJIWHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh JJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N3006paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH T'paUKu JIMHEUHBIX YpaBHEHUN U
UCIOJIb30BaTh UX ISl PELICHUSI CUCTEMBbI JIMHEHHBIX YpaBHEHUIA.

Ucnonb3oBaTh rpagukd (QYHKIUN UIsI  MCCIEAOBAHMUS TPOLECCOB U
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX AUCIUIIIHH.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATUAMU: HENpEepbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (QYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUH U (PU3NYECKUl CMBICT TIPOU3BOIHOM SISl PEIICHUS
3a/ad.

HaxoauTe npou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIC
CYMMBI, TPOU3BECHUS, YHACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI HCCIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIIET0BAHUS K TOCTPOEHUIO I'Ppa)UKOB.

Hcnosp30BaTh MPOU3BOAHYIO JUIS HAXOXACHUS HAWIY4lIerO DPELICHHS B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKHUX, 3a1a9ax.

OnepupoBaTh MOHATHAMH: TiepBooOpa3Has M  MHTErpai; IOHUMAaTh
reOMEeTpUYECKUI 1 (PU3NUYECKUI CMBICI HHTErpaa.

Haxoauts nepBooOpa3Hble 37IeMEHTAPHBIX (PYHKIIMIA; BEIYUCIISITH HHTETpall IO
dbopmyne Herorona—Jleiiouua.

PemaTp nmpuknagHsle 3aadyd, B TOM 4YHCJIE COLHMAIBHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBaMyU MaTEMaTHUECKOT0 aHaIn3a.



11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmuyeckas KITHSL.
puc Py Bu6morexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckune KITUW U UX
P P Py Bu6nuorexa [IOK
3 rpaduku. TpuroHoMmerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 hitps+//m.edsoo.ru/f1 1cdafd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHCHUI 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
7 HarypanesHble u nensie yncna 6 Bubmiorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 ) bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0










11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero HU3y4YeHUS o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| CreneHs ¢ palluOHAIBLHBIM | 02.09 bubnnorexa [JOK
nokasaresjaemMm e https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneHN 1 04.09. bubmorexa HOK
https://m.edsoo.ru/ff601408
[IpeobpazoBaHue BBIpAKEHUH,
bu6moreka [IOK
3 COoZepIKaIUX palluOHAIbHbBIC 1 08.09.
https://m.edsoo.ru/3d87e248
CTETIEHU
[IpeobpazoBaHue BhIpAKEHUH,
bu6mmoreka [IOK
4 COZEpKaIIUX pallMOHAIbHBIE 1 09.09.
https://m.edsoo.ru/343c6b64
CTENIEHU
[IpeobpazoBaHue BhIpAKEHUH,
5 coJepiKallluX pallioOHaJIbHBIE 1 11.09 bubmmorexa [TOK
ACPACATIE patt et https://m.eds0o.ru/4064d354
CTENEHU
6 [TokazaTenbHble ypaBHEHUS U | 15.09 bubnuorexa [JOK
HEpPABEHCTBA o https://m.edsoo.ru/be76320c
7 [Toka3arenbHble ypaBHEHUS U | 16.09 bubnuoreka [IOK
HEPABEHCTBA o https://m.edso0.ru/3d408009
g [Toka3arenbHble ypaBHEHUS U | 18.09 bubnuoreka [IOK
HEPaBEHCTBA T https://m.edsoo.ru/bd5ff0ec
[Toka3arenbHble ypaBHEHUS U
9 yp 1 29,09, bubmuoreka [JOK

HCpaBCHCTBA

https://m.edsoo.ru/cebf10c6




IToka3arenbHble ypaBHEHUS U

bubmuoreka [JOK

10 23.09.
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GyHKIHS, €& 25 08, bubnuorexa [JOK
CBO#iCTBA U rpaduk https://m.edsoo.ru/85bc8132
KonTtposnsHas paboTa o teme
"CreneHp ¢ palMOHaIbHBIM Bu6morexa [IOK
12 nokaszarenem. [lokazarenpHas 29.00.
https://m.edsoo.ru/58e8e2{2
¢ynkuus. [lokasaTenbHble
ypaBHEHHUS U HEpaBeHCTBA"
bu6moreka [IOK
13 Jlorapugw wcria 3009 https:/m.edsoo.ru/3¢3230d4
14 JlecaTuuHbIe U HaTypajIbHbIE 02.10. bubnuoreka [IOK
Jorapugmsl https://m.edsoo.ru/lea72162
s [IpeobpazoBaHue BhIpAKEHUH, 06.10. bubnuoreka [IOK
coJiepKantux Jorapudmel https://m.edsoo.ru/da48154c
[IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
16 07.10.
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BhIpaKEHUH, 09.10 bubnuorexa [JOK
coJiepKaIiux Jorapudmbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHue BhIpAKEHUH, 13.10. bubnnoreka [IOK
coJiepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHEHUS U 14.10. bubnunoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U 16.10. bubnunorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapugmuueckue ypaBHEHHs U 20.10. bubnuoreka [IOK

HCpaBCHCTBA

https://m.edsoo.ru/9e3f4bc9




” Jlorapugmuueckue ypaBHEHHS U 5110, bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
3 Jlorapudmraeckas GyHKIuS, €€ 53.10. bubnuorexa [JOK
CBO#iCTBA U rpaduk https://m.edsoo.ru/d68bbe9dd
24 Jlorapudmraeckas GyHKIuS, €& 06.11. bubnuorexa [JOK
CBO#iCTBA ¥ rpaduk https://m.edsoo.ru/9d102051
)5 Tpuronomerpuyeckue QyHKIUH, UX 1011, bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpruueckue GyHKINH, UX 1111 bubnuorexa [JOK
CBOMCTBaA U rpapuku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuyeckue GyHKIUU, UX 1311 bubnuoreka [IOK
CBOMCTBaA U rpapuku https://m.edsoo.ru/ba9da96d
Tpuronomerpuyeckue GyHKINH, UX bubnuoreka [JOK
28 . 13.11.
CBOMCTBA U rpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUECKUX 1711, bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX 1811, bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/0c837397
[Ipumepsl TPUTOHOMETPUUECKUX bubnuorexa [JOK
31 20.11.
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 IIpuMepsl TPUTOHOMETPUUECKUX 94,11, bubnunoreka [JOK
HEPABEHCTB https://m.edso0.ru/0f903c¢75
KonTposnpHas paboTa o teme
"Jlorapudmuueckas QyHKITHS. BuGmiorexa OK
33 Jlorapugmuueckue ypaBHEHHs U 25.11.

HepaBeHCTBa.TpI/IFOHOMeTpI/I‘-IeCKI/Ie

(GYHKIIMH B UX

https://m.edsoo.ru/10130727




rpaduku. Tpuronomerpuaeckue

HepaBeHCTBaA"
bub6mmorexa [{OK
34 Henpe e 27.11.
MPCPLIBHBIC PyHKLIH https://m.eds00.ru/403bfb0d
35 Meto UHTEPBAJIOB JUIsl PELLICHUS 01.12.02.12. bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 Meroa MHTEpBAJIOB [UIsl pELICHUS 04.12 bubnuorexa [JOK
HEPABEHCTB o https://m.edsoo.ru/0adbcelb
bubmmoreka [IOK
37 [IpousBoaHa 08.12.
pou3BOZHaA pyHKILH https://m.edsoo.ru/0731ad3d
bu6moreka [IOK
38 IIpousBoaHa 09.12.
POH3BONAS yHKLUHH https:/m.eds00.ru/723dd608
39 I'eomerpuueckuii u puznyeckuit 1112 bubnuoreka [JOK
CMBICII IPOU3BOIHOM R https://m.edsoo.ru/6¢8d36ff
40 ['eomeTpuueckuii 1 pU3NUECKUMA 1512 bubnuoreka [IOK
CMBICJT TIPOU3BOIHON R https://m.edsoo.ru/a413eca9
A1 [Ipou3BoIHBIE AIIEMEHTAPHBIX 16.12 bubnuoreka [IOK
byHKLMi o https://m.eds0o.ru/c7550e5f
4 [Ipou3BoHBIE ATIEMEHTAPHBIX 18.12 bubnunoreka [JOK
byHKLMi o https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHas CyMMbl, 212 bu6mmoreka [JOK
NPOU3BEICHHUS, YACTHOTO (PYHKIMI o https://m.edsoo.ru/c12a0552
44 [IpousBoHass CyMMBl, 53.12 bu6mmoreka [JOK
NPOU3BEICHHUS, YACTHOTO (PYHKIMI o https://m.edsoo.ru/d598f201
IIpou3BogHAast CYMMBI,
45 p A ™ 5 12 bubmuoreka [JOK

MIPOU3BEJICHUS], YACTHOTO (PYHKIIHIA

https://m.edsoo.ru/1de34d4d




IIpuMeHeHne npou3BOIHON K

. bubmmoreka [JOK
46 WCCIIeIOBAHUIO (DYHKIIMIA Ha 29.12.
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHnne npon3BOIHON K
47 WCCIIeIOBAHUIO (DYHKIIMIA Ha 30.12 bubnmorexa LHOK
v o https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne npon3BOIHOMN K
. bubnuorexa [JOK
48 HCCIe0BaHUIO0 (PYHKIIMM Ha 112.01.
https://m.edsoo.ru/0Ob411edd
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
. bubmuorexa [JOK
49 UCCIe0BaHUIO (QYHKINN Ha 13.01.
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U DKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
bu6moreka [IOK
50 HaWMEHBIIETO 3HaYCHUs (PYHKIINH HA 15.01.
https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOoOJIBIIErO U
51 HaWMEHBIIETO 3HaYCHUs (PYHKIINH HA 19.01 Bubnmorexa [IOK
YHKH R https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxosxienue HanOoIbIIero u
bu6mmoreka [JOK
52 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMH HA 20.01.
https://m.edsoo.ru/cffcb7e5
OTpE3Ke
Haxosxenrne HanOobIIero u
bubnuoreka [JOK
53 HAWMEHBIIIEr0 3HAYCHUS q)yHKuHI/I Ha 22.01.
https://m.edso0.ru/d9469916
OTpE3Ke
Haxosxienre HanOobIIIero u
bu6mmoreka [JOK
54 HaUMEHBIIEro 3Ha4eHUsl (PYHKIUU HA 26.01.

OTPE3KE

https://m.edsoo.ru/ad15000e




Haxoxneaue HaubonbIIEro u

bubmuoreka [JOK

55 HAaMMEHBIIETO 3HaYCHUs (PYHKIUU HA 27.01.
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne npou3BOIHON IS
HAaXO0’KJICHUS HAMJIYUIIIEr0 PEIICHUs B
56 MIPUKIIATHBIX 3aﬂa§x, zms[p 29.01. bubmmorexa [HOK
https://m.edsoo.ru/13205d80
OTIpeJieNIeHUs] CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION WU Tpadurom
KonTtponsHas padoTa o teme BuGorexa [IOK
57 | 'Mpoussomnas. Hpiverneriie 02.02. https:/m.edsoo.ru/f8ed599
MIPOM3BOTHOM
53 [lepBooGpa3nas. Tabnuna 03.02. bubnuoreka [JOK
epBOOOpPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3nas. Tabnuia 05.07.. bubnuoreka [IOK
MepBOOOPA3HBIX https://m.eds00.ru/30¢3697b
60 HuTerpai, reoMeTpuyecKuii u 09. 02. bubnuoreka [IOK
(bM3UYECKU CMBICIT HHTETpaa https://m.edsoo.ru/391272c¢9
61 HuTterpai, reomeTpuueckuii u 10.02. bubnuorexa [JOK
(hM3UYECKUI CMBICIT HHTETpaIa https://m.edsoo.ru/d359fb5f
2 HuTterpai, reomeTpuyeckuii u 1.00. bubnuorexa [JOK
(bM3UYECKUI CMBICIT HHTETpaia https://m.edsoo.ru/07eb464b
63 Brruncnenue unterpana no popmyie 16.07. bubnunoreka [JOK
Herorona—JleitOHuna https://m.eds00.ru/b9b225¢3
64 Brruncnenue unterpana no gopmyne 17.00. bubnunoreka [JOK
Herorona—JleitOHUIA https://m.edsoo.ru/b800deb4
65 Brruncnenue uHTerpana no popmysne 19.02. bubnunoreka [JOK

Herorona—JleitOHUNA

https://m.edsoo.ru/f5eed075




66 Brruncnenue uHTErpana no popmyine 53.00. bubnmoreka [JOK
Hrrorona—IJleitOnura https://m.edsoo.ru/41da431a

67 Cucrembl TMHEHHBIX YpaBHEHUN 24.02. bubnrotexa LIOK

https://m.edsoo.ru/b648235a
. . bubnuorexa [JOK
68 Cucrembl TMHEHHBIX YpaBHEHUN 26.02.
https://m.edsoo.ru/5ab83864
Pemenue npuknaaHbix 3a)i:aq c Butnorexa LOK
69 MMOMOIIBIO CUCTEMBI JINHEHHBIX 01.03.
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUM
Pemenne npuknaaHbix 3a1a4 ¢
70 IOMOIIBIO CUCTEMEI JIMHEHHEIX 03.03. bubmorexa LOK
. https://m.edsoo.ru/aa5962¢l
ypaBHEHU
CuctemMbl 1 COBOKYITHOCTH TICJIBIX,

71 palMOHANIBHBIX, UPPALMOHAIBHBIX, 05.03. bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/48190472
YpaBHEHUN U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

7 palMOHANBHBIX, UPPALIMOHAIBHBIX, 09.03. bubnunoreka [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECCKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

73 palroOHaNbHBIX, UPPALUOHAIbHBIX, 10.03. bubnunoreka [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/7ab8d17¢e
YpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

74 palOHaIbHBIX, UPPALUOHAIIBHBIX, 12.03. bu6nuoreka [IOK

MOKa3aTeNbHbIX, JJOTAPUPMUIECKUX
ypaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/81cccfe9




75 Hcnons3oBanue rpagukoB GyHKIUI 12.03 bubmuoreka [IOK
JUTSL PEIlIeHMs] YPABHEHUI M CUCTEM o https://m.eds00.ru/039949bf
76 Ncnonp3oBanne rpadukoB GyHKIUH 16.03 bubnuorexa [JOK
JUISl pEILICHUs] YPAaBHEHUM U CUCTEM o https://m.edsoo.ru/a7d9579
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
bubmmoreka [IOK
77 MaTeMaTUYECKHUX 3aJa4 U 3aJa4 13 17.03.
. https://m.edsoo.ru/ca878deb
pa3IMYHbIX 00JaCTe HAyKH U
peanbHOM )KU3HU
KounTponbHas pabota o teme
" bubnuoreka [IOK
78 WNHTerpan u ero npuMeHeHusl. 19.03.
o https://m.edsoo.ru/471¢735b
Cucremsl ypaBHEHUI
79 HarypanbeHble u 1iesnsle ynucna B 23.03 bubnuoreka [JOK
3aj1auax M3 peanbHOM KHU3HU R https://m.edsoo.ru/3cee1327
20 HarypanbHble U 1ienbie uncina B 24,03 bubnuoreka [IOK
3a/1auax U3 peanbHOM KHU3HU R https://m.edsoo.ru/a35al131d
81 HarypanbHble U 1ienbie ynucia B 26.03 bubnuoreka [IOK
3a1auax U3 peabHOM KHU3HU R https://m.edsoo.ru/ef10c4f9
bu6 e OK
82 [Ipu3HaKky 1eIMMOCTHU LEJIBIX YHCE 06.04. nommorexa I
https://m.edso0.ru/51696a67
bu6 K
83 IIpu3Haku 1eTUMOCTH HENBIX YUCET 07.04. nommorexa O
https://m.edsoo.ru/fab81cOe
bu6 K
84 IIpu3Haku 1eTUMOCTH ENBIX YUCET 09.04. nomorexa O
https://m.edsoo.ru/ef2c6e43
g5 [ToBTOpenue, 060061IeHNE, 13.04 bu6mmoreka [JOK
cUucTeMaTu3alys 3HaHWW. Y paBHEHUS T https://m.edsoo.ru/0312cf8¢c
26 [ToBTOpenue, 06061IeHNE, 14.04. bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. ypaBHeHI/IH

https://m.edsoo.ru/247d2fe7




[ToBTOpEHue, 060061ICHNE,

bubmuoreka [JOK

87 16.04.
cucTeMaru3anus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEHue, 06001ICHNE, 20.04 bubmuoreka [JOK
CHCTEMATU3AIUS 3HAHKUMI. Y paBHEHHS o https://m.edsoo.ru/1bf2{b98
29 [ToBTOpEenue, 060061ICHNE, 2104 bubmuoreka [JOK
cucTeMaru3anus 3HaHUM. Y paBHEHUS o https://m.edsoo.ru/9c44cbca
90 [ToBTOpEHue, 06061IEHNE, 23.04 bubnuorexa [JOK
CHCTEMATH3AIUs 3HAHUI. Y paBHEHHS o https://m.edsoo.ru/337aad59
[ToBTOpenue, o6obIICHKE,
. bubnuorexa [JOK
91 CHCTEeMaTH3aI1s 3HaHUH. 27.04.
https://m.edsoo.ru/a86014¢l
HepasenctBa
[ToBTOpeHnue, 06o0IICHNE,
. bubmuorexa [JOK
92 CHCTEeMaTH3aI1s 3HAaHU. 28.04.
https://m.edsoo.ru/5¢45a60a
Hepasencrtpa
[ToBTOpEeHue, 0600IICHNE,
. bu6mmoreka [IOK
93 cucTeMaTu3alys 3HaHU. 30.04.
https://m.edsoo.ru/19304aba
HepaBencrtpa
[ToBTOpEeHUE, 0000mIECHNE,
. bu6mmoreka [JOK
94 cucTeMaTu3alys 3HaHU. 04.05.
https://m.edsoo.ru/c3d4b282
HepaBencrtpa
[ToBTOpEHUE, 0000IICHNE,
. bubmuoreka [JOK
95 cucteMarusanusa 3HaHui. CHCTEMBI 05.04.
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
[ToBTOpEHUE, 0000IICHNE,
N bubnuoreka [JOK
96 cucTeMaTu3anus 3HaHui. CHCTEMBI 07.04.
. https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpeHue, 060061IeHNE, 11.05. bu6mmoreka [JOK

cucremarusanus 3HaHui. OyHKuuu

https://m.edsoo.ru/d620c191




08 [ToBTOpEHue, 060061ICHNE, | 12.05. bubmuoreka [JOK
cucremaTusauus 3HaHuil. OyHKuuu https://m.edsoo.ru/7017196f
bub6mmorexa [{OK
99 Wrorosas koHTposibHas paboTa 1 14.05. hitps://m.cdsoo.ru/S 1 3¢9889
bu6mmoreka [{OK
100 Wrorosas koHTposibHas paboTa 1 18.05. hitps+//m.edsoo.ru/2276973
O0006111eH1E, CHCTEMATH3AIIMS
101 3HaHUH 3a Kypc anreOpbl U Haval | 19.05. bubnuoreka [JOK
MaTtematndeckoro aanmm3a 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0o001enue, cucTreMaTH3aIus
102 3HaHUH 32 Kypc anreOpbl U Havyasl 1 5105, bubmuorexa [JOK
MaTeMmaTudeckoro ananmsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







11 KVIACC

Kon IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh NOHATUSAMU: HATypallbHOE, LIEJI0€ YHUCIIO0; MCIOIb30BaTh
1.1 MPU3HAKU JETUMOCTH LENBIX YHCEN, PA3JIOKEHUE YHWCIIA HA IMPOCTHIE
MHOKMTEJH JUIsl pelIeHus 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb MOHSTUAMHU: JIOTapU(PM UKCHA, JECATHUYHBIE W
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEHHS 1 HEPABEHCTBA
[IpumensaTh cBoiicTBa cTemeHW JUisl MNpeoOpa3oBaHUsl BBIPAKEHUH,
2.1 OTIEpUPOBATh MOHATHSAMU: MOKa3aTeIbHOE YpPaBHEHHUE U HEPABEHCTBO;
peniaTh OCHOBHBIE THIIBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHsaTe npeoOpa3zoBaHusl BBIPAKEHUHN, COAEPXKAIIUX JOrapudMsl;
55 OTepUpOBaTh  MOHATUAMU:  JorapuMuyuecKoe  ypaBHEHUE U
' HEpaBEHCTBO; pelIaTh OCHOBHBIE THUIIbI JJOrapu(PMUIECKUX YPaBHEHHH 1
HEPaBEHCTB
2.3 Haxonute penienust npocTeHIInX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MNOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHHM U €€
2.4 pEllIeHNE; UCTI0JIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUHN JJIA pPEIICHUS
IPaKTUYECKUX 3a]a4
) s Haxomute pemieHuss MpOCTEMIIMX CHUCTEM U COBOKYIHOCTEH
' palMOHAIbHBIX YPABHEHUI U HEPABEHCTB
MonennpoBaTh peallbHbIE CHUTYyallMM Ha $I3bIKE anreOpbl, COCTABIATH
26 BBIPA)XCHUS], YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a1a4H,
' UCCIIEZIOBaTh IIOCTPOEHHBIE MOJENIN C MHCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIMH U TpapUKH
31 OmnepupoBaTh MNOHATUAMH: MepUOaUUYEcKas (QYHKIHSA, NPOMEKYTKH

MOHOTOHHOCTHU (bYHKI_[I/II/I, TOYKH 3KCTpEMyMa (I)yHKI_[I/II/I, HauOoJbIIee U




HanMCHBIICC 3HAUYCHUA (byHKI_[I/II/I Ha MPOMCIKYTKE; NUCIIOJIb30BATh UX JJIA

uccnenoBanus GpyHKINH, 3aaHHON rpadrKOM

OmnepupoBaTh MOHATUSAMU: TPaQUKH MOKA3ATEIHHOM, JoTapru(pMUIecKon

3.2 U TPUTOHOMETPUYECKUX (YHKIUH;, n300paxkaTh UX Ha KOOPAWHATHOU
IUIOCKOCTH U UCMOJIb30BATh JIJIsl PELLICHHS] YpaBHEHHUM U HEPABEHCTB
N300paxxaTp Ha KOOPIMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YPaBHEHUN M MCHOJb30BaThb MX JUISl PEIIECHUS CUCTEMBI JIMHEHHBIX
YpaBHEHU U
34 Wcnonb3oBarh rpapuku (QyHKIUN IS HCCIEI0BAaHUS IMPOILIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YU4E€OHBIX TUCHUIUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh NOHSTUSAMH: HENpepbIBHAS (QYHKUMS, MPOU3BOAHAS
4.1 (YHKIMM; HCIONb30BaTh T'€OMETPUYECKUH M (U3MUYECKUH CMBICT
MPOM3BOJHOM ISl pEeIICHUS 3a1a4
19 Haxomuth mpou3BOOHBIE 3JEMEHTAPHBIX (DYHKUUN, BBIYHUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BECHUS, YACTHOTO (DYyHKITHI
Hcnonps3oBaTe MPOU3BOAHYIO Ul HCCIENOBaHUSA (YHKIMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IIPUMEHATH PE3YJIbTAaThl UCCIEIOBAHMS
K TIOCTPOEHHIO TPaPUKOB
a4 Hcnonp30BaTh NPOM3BOAHYIO IUI HAXOXKACHUSA HAWIYYLIETO PELICHUS
' B IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHX, 3a7adax
y OnepupoBaTh MNOHATUAMHU: IE€pPBOOOpa3Has M MHTErpaj; MNOHUMATh
' reoMeTpu4ecKuil 1 pU3nYecKuil CMbICIT HHTErpaja
16 Haxonute mnepBooOpa3Hble »iIE€MEHTApHbIX (QYHKUUH, BBIYUCIATH
' uHTerpai no gopmysne Hetorona — JleiiOnuna
47 Pemats npuknagHele 3a1a4u, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTIO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaMi MaTEMATHUIYCCKOI'O0 aHaJIn3a




11 KVIACC

Kon IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHaJIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uyucna. /lecaTnynHble U HATypaJIbHBIC JTOTapH(PMbI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBanHue BbIpaKEHUH, coAepKaLIUX JJOTapU(PMbI
> [IpeoOpa3oBaHue BbIpaKEHUI, COAEPIKALIUX CTENIEHH C PallMOHAIbHBIM
' oKasarejaemM
2.3 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
06 Cucrembl JMHEMHBIX ypaBHEHUM. PellleHMe NpPHUKIAIHBIX 33Ja4 C MOMOLIBIO
' CHUCTEMBI JINHEHHBIX YPaBHCHUH
2.7 CucTteMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX
' 3a/1a4 ¥ 3aJ1a4 U3 Pa3IUnIHBIX 001aCTel HAyKH M peaabHOM KU3HU
3 OyHKIUU U TpauKu
Oyukuus. Ilepuognueckue ¢yHkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIHH.
3.1 MakcumyMbl ¥ MUHUMYMBI (yHKIIMA. HawmOomblliee W HauMEHbIEe 3HAYEHUE
(YHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduKu
33 [TokazarenbHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpagukoB GyHKIMI A1 pElIeHNUs YPaBHEHHUM U TMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKUMNA A7 UCCIEAOBAHHS  IPOLIECCOB H
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT IMPH PEIICHUH 3aJad M3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIILHOM JKU3HU
4 Havana maTematnueckoro aHaimsa
4.1 HenpepbiBHble pyHKIIMN. METO HHTEPBAIOB /s pellIeH!s] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NUECKUN CMBICIT TPOU3BOIHOM




[IpousBoaHbIe AreMEeHTApHBIX (QYHKIUH. POpMyIbl HaX0XKICHHS MPOU3BOIHON

+3 CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIUH
[IpumeHeHne MPOM3BOAHOW K HCCIEIOBAHMIO (YHKIMHA HAa MOHOTOHHOCTb W
4.4 SKCTpeMyMBbl. HaxoxneHne HanOOJIbIIero 1 HanMEeHbIEro 3HaYeHusT QYHKINH Ha
OTpE3Ke
[IpumeHeHre NpPOU3BOAHOM [ HAXOXKJEHUS HAWIy4yllero peuieHus B
4.5 NPUKIAJAHBIX 3a/adax, M ONpPEACIICHUS CKOPOCTHM Mpolecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuiia nepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuii U Gpu3ndeckuii cMpicil. Beluucienue nuterpana no

dhopmyne Hetotona — Jleitoauiia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (opMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, NMPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YECKOU HHAYKOHUU,; TIPOBOJUTH NOKA3aTCIBHBIC PACCYXKIACHUA
npu pPEHICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPAIlMi HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIbH30BATh
TEOPETHKO-MHOKECTBEHHBIN  ammapar sl ONHCAHUs  peajbHBIX
MIPOIIECCOB U SIBJICHUH W TPU PEIICHUH 3ajad, B TOM YHUCIIE U3 JPYrHX
y4eOHBIX TPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MHKI, rpad Ha IUIOCKOCTH; YMECHHE 3a/aBaTh U
OIHCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune ONICpHUPOBATH MOHATHAMU: HATYPAJIBHOC YHUCJIO, LIEJIOC YHCIIO,
CTCIICHD C LICJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C paluOHAJIBbHBIM  IIOKa3aTcjiCM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOT'O YHCJIA, OCTATOK II0 MOIAYJIHO, PAaHOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXECTBa HAaTypaJbHBIX, O CIbIX,
paldlnOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKU OCIIMMOCTH, HaMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3iIMYHbIMHU TO3WUHOUOHHBIMH CHCTCMAaMH CYHCIICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ (¢{0]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: IIOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  IeOMETpUYecKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IPOTrpeccus; yMEHHe
3a/aBaTh  IIOCJIEIOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3alMCH KOMITJICKCHBIX YUCET
(reomeTpuyeckas, TPUTOHOMETpPUYECKas M alredpanyeckas), yMETb
MIPOU3BOJIUTh apU(PMeTHYECKUEe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEI,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, HpPAIlMOHAIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPUpPOBAThH
MOHATHUSMH: TOXKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIBHOCTD
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpaBEHCTBA U CUCTEMBbI C MOMOIIBI0 PA3IUYHBIX MPUEMOB; peuIaTh
yYpaBHEHHUS, HEPABEHCTBA M CHCTEMbl C IapaMEeTPOM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHUsS MaTeMaTHUYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
NEPUOJUYHOCTDh (PYHKINH, OTPAHUYEHHOCTh (PYHKIIUU, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpajpuka GyHKIUMM, TepBas U BTOpas Mpou3BogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3UUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; yMEHUE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIO3UIMHU (PYHKIIHUIA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy yHKIIMHU;, YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BaTh IMPOU3BOJHYIO Ul MCCIEJOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKINNI;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHaJin3a; MPUMCHATDH TPOU3BOAHYIO IS HAXOKIACHU A




HAaWJIydllero pPEIIeHWs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAXOAUTh IJIOMAIH U 0OBEMBI
(Guryp c noMOIIbIO UHTErPaIa; IPUBOAUTH IPUMEPH MATEMATUYECKOTO

MOJIETTMPOBAHUS C IOMOLIBIO MU PEepeHInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMHo3unus (pyHKIMA, THHEWHas (YHKIWS, KBapaTHIHAS
GbyHkuus, — pandoHaimbHas — (QYHKOUS, ~ CTENEHHas  (yHKOus,
TpUTOHOMETpHUYEeCKHe (yHKIMH, OOpaTHBIE TPUTOHOMETPUIECKUE
¢yHKIMM, MOKazaTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKHU U3YyYEHHBIX (YHKIHM, BBIOJHATH MpeoOpa3oBaHus
rpadukoB GYHKINNA, UCTIONB30BAaTh FPaQUKU ISl U3yUEHHs TPOLIECCOB
1 3aBUCUMOCTEH, MPHU PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJa4 M3 peajbHOM >KM3HH; BBIpaXKaTh (opMyslaMU 3aBHCHUMOCTH
MEXAy BEJIMYMHAMU; HCI0Ib30BaTh CBOMCTBA U IpaUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 C TapamMeTpaMu; n300paxkarh
Ha KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHUN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladl Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIICHUE U
OIICHUBATh MPABAONOJI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
pealibHbIE CUTYalluu Ha S3bIKE MATEMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHHe omnepupoBaTh IOHATUSAMHU: CpelHee apU(MeTHYecKoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOOpa; yMEHHE MW3BIIEKATh,
UHTEPNPeTHpPOBaTh MH(POpMAIMIO, MPEACTAaBICHHYI0 B TaOIUIaX, Ha
Iuarpammax, rpagukax, OTpakarollyl CBOWCTBA peabHBIX MTPOIECCOB
U SBJCHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
qyarpamM; HMCCIEA0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U OJJICKTPOHHBIX CPCACTB,




rpa(imqecxn nucciacagoBarTb COBMECCTHBIC Ha6JIIOI[€HI/IH C IIOMOIIBIO

JarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
cOOBbITHE, BEPOSATHOCTH CIY4allHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(GopMyIBI CIOXKEHHUS M YMHOKEHHSI BEPOSTHOCTEH, (PopMyy MOTHON
BEpOSITHOCTH, (GopMyny bepHymin, KoMOWHATOpHBICE (AKTBI U
(GopMynbI; OIIEHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: ClydallHas BEJIWYMHA, PpaCIpEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BEIWYMHBI, (YHKIUU pacupenesieHus |
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHE  HCIIOJb30BAaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIEIOBAHUM;, YyMEHHE
MPUBOJUTh TPHUMEPbl TMPOSBICHHUS 3aKOHa OOJBIIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SBICHMUAX; YMEHHE OIEpPHpPOBAThH
MOHATUAMM: COYETaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PEeLICHMs 3a/1ad; OLEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MNOHITUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIWa, IUIOCKUHA Yrod,
JBYTPaHHBINA yroJl, TPEXIPaHHBIA YroJ, CKPELIUBAIOLIUECS MpsMBbIE,
napajuieTbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXy MPSAMBIMH, YTOJl MEXIY NPSIMOU U IMIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH;, YMEHHUE HCIOJb30BaTh
OpyU pelIeHUH 3a/ad H3ydeHHble (aKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHHBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 I€OMETPUUYECKUX MNOHATUU U

BCJIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh HOHATHAMM: IUIONAAb QUTYpbI, 00BEM (QUTYpHI,
MHOTOI'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajenenumnesn, npusMa, nupamuia, Gurypa u MOBEPXHOCTh




BpallCHUs, IWJINHIP, KOHYC, Iap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUJBI, MPU3MBI, KOHyca, IIJIUHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO MapauIe/CUIe/ia, MUPAMH/IbI, IPU3MbI, [IHJIHH/PA,
KOHYCa, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCA U UIMH/PA,
napajjie/ibHble OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasncs chepsl, HWIMHAPA, KOHYCAa, YMCHHE CTPOHTHh CCUCHHE
MHOTOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpaIllCHHsI, WX CCUYCHHUS, B TOM YHCIEC C IOMOIIBIO 3JICKTPOHHBIX
CPE/ICTB; yMEHHE NPUMEHSATh CBONCTBA TE€OMETPUYECKUX (HTY,
CaMOCTOSTEILHO (HOPMYJIMPOBATh OTPEICICHUs H3ydaeMbIX (GHUTYP,
BBIJIBUTaTh THUIOTE3bl O CBOWMCTBAX W MPHU3HAKAX TE€OMETPHUYCCKHX
¢buryp, 00OCHOBBIBATH HWJIM OIPOBEPraTh WX, YMCHHE MPOBOIUTH
kinaccuukanuio (GUIYyp 1O pas3IMyYHBIM - [IPU3HAKaM, BBITMOJIHSATh

HeO6XO)II/IMBIe AOIIOJTHUTECIIBHBIC ITIOCTPOCHUSA
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VYMmenne OINICpHUPOBATH TMOHATHUAMU: JIBMXKCHUEC B IIPOCTPAHCTBE,
napajuIeNIbHbIN TIEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO0HMS, TOAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIB30BaTh T€OMETPUICCKAE OTHOIICHHUS
MpHU pEIICHUH 3a/1a4;, HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpHU pPEUIEHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEabHOM KU3HH; YMCHHE BBIYUCIISITH TEOMETPUICCKUE
BEJIMYKMHBI (IUIMHA, YrOJI, TUIOMAAb, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCIIOJIBb3Ysl M3YyYeHHbIE (OPMYIBI U METOJbl, B TOM YHCJIE: IUIOIIA/Ib
MIOBEPXHOCTH IMUPAMUJIBI, IPU3MBI, KOHYCA, IWINH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, IPSMOYTOJIBHOTO MapaJUIeICuIe/a, TUPAMUIBI, TPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HAaXOIHWTh OTHOIICHHE OO0BEMOB

noI00HBIX QuUryp
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YMeHue  OmepupoBaTh HOHSATHAMHU:  OPSMOYTOJIbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOpPa, CyMMa
BEKTOPOB, MMPOM3BENICHNE BEKTOpA HA YUCIIO, Pa3I0KEHHE BEKTOpa MO
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IIPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaThb  BEKTOPHBIA |
KOOPJMHATHBIM METOJ /Ul PELICHUS TeOMETPUYECKHX 3ahad U 3a1ad

JPYruX y4eOHBIX MPEIMETOB
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YMmenue BBIOMpATh MOIXOAALIMA METOA s pEIIeHUs 3aaauu;
IIOHMMAHHME 3HAYUMOCTH MAaTEMaTUKU B M3YyYCHHM NPHUPOJHBIX H
OOIIECTBEHHBIX TMPOLECCOB W SBICHHUW; YMEHHE pPAaclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPBl MAaTEMATUYECKUX OTKPBITUA POCCHMCKOM W  MHPOBOM

MaTE€MaTUYECKOU HAyKu




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbeublie u nensie yncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
. Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATHUYHBIC JpOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypaJbHOU cTeneHu. JlefcTBus ¢ apupmMeTH4ecKuMu
' KOPHSIMHU HaTypalbHOW CTENECHU
14 Crenenp ¢ wnensiM mnokazaTesneM. CTeNeHb C pPalMOHAIBHBIM MOKAa3aTEeJeM.
' CBolicTBa CTEMEHU
Ls CuHyC, KOCHMHYC ¥ TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlelficTBuTenbHble 4uca. ApH(PMETHYECKHE OIepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, PUKUJIKA U OL[EHKa
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIE YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruueckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. ONpeaennuTeNb MaTPUILIbI




3 QOyHKIMH U TpapuKH
31 Oynkiys, crnocoOsl 3amanus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie
' ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHMH QyHKoun. Hymm ¢yHKomm.
32 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHEMYMBI (GyHKUIWH. HanOospliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUIUS C HATypaJlbHBIM M IIEJbIM TOKa3zaTesneMm. EE cBoiicTBa mu
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HEMpPEepHIBHBIX HAa OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONW K HCCIAEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTh W
4.2 sKcTpeMyMbl. HaxosxieHne HanboIbIero 1 HaMMEHBIIETO 3HAYCHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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