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MNOACHUTEJBbHAS 3AIINCKA
Pabouas mporpamma mo Kypcy «Anrebpa ¥ Hayaja MaTeMaTHYECKOro aHalu3a» YriayOJIEHHOrO
ypoBHS 115 ooyuatomuxes 10 —11 kmaccoB cocTaBiieHa B COOTBETCTBHH CO CENYIOIIMMHU JOKYMEHTAMU:

1. OenepanpHblii 3akoH 0oT 29.12.2012 Ne 273-®3 «0O06 obpa3zoBanuu B Poccuiickoit
®enepanumny.
2. [Ipuxa3z Munnpocsermienust Poccun ot 31.05.2021 Ne 287 «O0 yTBEepKIeHUH

(benepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIBHOIO CTAHIapTa OCHOBHOTO O0IIEro 00pa3oBaHMs»
(B pen. [TpukazoB Munmnpocsenienus Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3. [Ipuka3 Munnpocsemenusa Poccun ot 18.05.2023 Ne 370 «O06 yTBEepKAEHUU
(benepanpHOll 00pa30BaTEILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHUSM.
4. [Ipuka3 Munucrtepcrsa npocseuienust Poccuiickoit @enepaunn ot 24.11.2022 Ne 1025

«O06 yTtBepxkaeHUU (enepasbHOW aTanTHPOBAHHONM 00pa30BaTENFHONW MPOrpaMMBbl OCHOBHOT'O
ob1miero oOpazoBaHus 4Ji1 00y4arOIUXCs C OTPAHUUYEHHBIMU BO3MO)KHOCTSIMU 37J0POBbSI.

S. ITocranoBnenue [ MaBHOr0 rocy1apCTBEHHOIO CAaHUTApHOr 0 Bpada Poccuiickoi

@eneparmu ot 28.09.2020 Ne 28 «OO6 yrtBepxknenun canutapHbsix npasuwin CIT 2.4.3648-20
«CaHUTapHO-AUIEMHUOJIOTMUECKHE TPeOOBaHUS K OpPraHM3alisM BOCHUTAaHUA U OOydeHHUs, OTIAbIXa U
0370poBiIeHHS neTer u Mojoaexu» (BMecte ¢ «CII 2.4.3648-20. CanutapHsbie MpaBuia...»).

6. [Tonoxenue o padoueit mporpamme MBOY COILII Ne49 r.Tomcka.
7. VYuebnsiit uran MBOY COII Ne49 r.Tomcka.
8. Kanennapusiii yueOHsiii rpaguk MBOY COII Ne49 r.Tomcka. Ha 2023 -2024 y4eOHbIi

rOJ.

VY4eOHbIll Kypc «Anredpa ¥ Hadaja MaTEMaTHYECKOTO aHalM3a» SIBJSICTCS OJHUM W3 HaubOoJjiee
3HaYMMBIX B TIpOrpaMMe CpeaHero oOmero o0pa3oBaHHUs, ITOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecreunBaeT HHCTPYMEHTAIIBHYIO 0a3y JIJISl M3y4EHUs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, (POPMUPYET JOTHUECKOE M a0CTPAKTHOE MBIIIJICHUE 00YJaroIuXcsi Ha yPOBHE, HEOOXOAHMMOM
JUTSE OCBOCHHSI HH(OPMATHKH, OOIIIECTBO3HAHHUS, UCTOPUH, CIIOBECHOCTH U JPYTHX JUCIHUILUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca OOydYaroluecs OBJIaJICBAaOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpast pOPMYJIUPYET CBOU JOCTHIKCHUS B MATEMAaTUIECKOH Gopme.

VYueOHBbIi Kypc anreOpbl ¥ Hayajl MaTeMaTHYECKOro aHajIu3a 3aKJalbBaeT OCHOBY ISl YCIICIIHOTO
OBIIAQJICHUSI 3aKOHAMH (DU3MKH, XUMHUHU, OWOJIOTHH, TOHUMAHUS OCHOBHBIX TEHACHIIMHA Pa3BUTHUS
OKOHOMUKHA W OOIIECTBEHHOW J>KW3HH, IMO3BOJISICT OPHUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX U
KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO WCIOIb30BaTh WX [JIsI JallbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOW JKM3HH. B TO e Bpems OBJIQJicHHEe aOCTPaKTHBIMH W JIOTHYECKA CTPOTHMH
KOHCTPYKITUSIMU anreOpbl 1 MaTEMaTHYECKOTO aHAIH3a Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
O00OCHOBBIBATh HCTUHHOCTH, JIOKa3bIBaTh YTBEPXKICHUS C IOMOINBI0 HWHAYKIHH W PacCyXKIaTh
JIeTyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTParupoBaHKe U aHAJOTUI0, (OPMHUPYET
KPEaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xoze u3yuenus ydeOHOro Kypca «Anredpa ¥ Havajga MaTeMaTHUYECKOr0 aHAJIN3ay» 00YyJaroIIuecs
MOJIYYal0T HOBBIW OIBIT PEHICHUS MPUKJIAIHBIX 3a/1a4, CAMOCTOSATEIILHOTO MOCTPOCHUSI MaTEMATHYECKIX
MOJIENICH peasibHBIX CHUTYyallud, MHTEPIPETAlMH IOJYyYCHHBIX PEIICHUH, 3HAKOMATCS C MPUMEpPaMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MIPUPOJIC, HAYKE U HCKYCCTBE, C BHIAAIOIIMMUCS MATEMATHICCKUMHU
OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHBIH Kypc 00J1aJ1aeT 3HAYUTEIBHBIM BOCHUTATEIHLHBIM TTOTEHIIMAIOM, KOTOPBIA pean3yeTcs
KaK 4epe3 y4eOHbBIH MaTepuas, CIocoOCTBYIONHMA (HOPMHPOBAHUIO HAYIHOT'O MHPOBO33PEHHS, TaK M
yepe3 crenuuKky ydeOHOW IeSATeIbHOCTH, TPEOYIOIICH MPOJODKHTEILHON KOHIIEHTPAIMM BHUMAHHS,
CaMOCTOSITEIILHOCTH, aKKYPAaTHOCTH U OTBETCTBCHHOCTH 3 MOJTyYCHHBIH pe3yNbTarT.

B ocHOoBe wMeroaMku O0OydeHWs anreOpe W HayalaM MaTeMaTH4YeCKOro aHaim3a JICKHT
JEeSITETbHOCTHBINA MPUHITAIT 00 YICHUS.



B crtpykType ydeOHOro kypca «Anredpa U Hauyajda MaTeMaTHYECKOTO aHalM3a» BBIIEICHbI
CIIeAyIOIIUe COAEpKATENbHO-MEeTOANYecKue TUHUU: «Yucna u BeruncieHus», «DyHKIuu U rpadukmy,
«YpaBHeHUsI U HepaBeHCTBa», «Hauana matematnueckoro anammsa», «MHOXecTBa U JOruka». Bce
OCHOBHBIE€ COAEPKATEIPHO-METOAMYECKUE JTMHUHM H3y4alOTCSd Ha MPOTHKEHUHU ABYX JeT OOydeHHs Ha
YPOBHE CpeaHero o0Iero oopa3oBaHUs, ECTECTBEHHO AOMOINHSS APYT IpPyra U MOCTENEHHO HAaCBIIIAsICh
HOBBIMH TeMaMu M pa3aenamu. JlaHHBIH y4eOHBIH Kypc SBIS€TCS HMHTEIPATUBHBIM, IOCKOJBKY
o0benuHAeT B ce0e cojepXkaHue HECKOJbKUX MaTeMaTHMYeCKMX JUCLUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPUS, MaTEeMaTUYECKUN aHallu3, TEOPUS MHOXECTB, MaTeMaThueckas joruka u gapyrue. Ilo
Mepe TOro Kak oOydaromiuecsi OBJaJeBaloT Bc€ Oojiee IMMPOKUM MaTeMaTHUYECKHM ammapaToM, Yy HUX
MOCTIEIOBATENbHO (OPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYyl MOJIEib
peasibHOl CHUTyalllH, TPUMEHATh 3HAHUS, MOJy4YeHHbIe MPU U3YUYEHUU Yy4eOHOTro Kypca, IS PelIeHHs
CaMOCTOSITENILHO c(hOPMYIMPOBAHHON MaTEMAaTUUECKOM 3a/1a4uH, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOnMYECKass JHHUA «Yucna W BBIYMCICHHS» 3aBepuiaer (GopmupoBaHHe
HaBBIKOB M CIOJIb30BAHUS JEHCTBUTEIBFHBIX YHCEN, KOTOpOe OBUIO HA4aTO Ha Y POBHE OCHOBHOTO OOIIEro
oOpazoBanus. Ha ypoBHe cpennero obimiero oopa3oBanus 0co60e BHUMaHUE YAENISIeTCsl (POPMUPOBAHUIO
HAaBbIKOB PAl[MOHAJIbHBIX BBIUMCICHUN, BKIIIOYAIOLIMX B Ce0s MCIIOIBb30BAHME PA3IMUYHBIX (OPM 3amucu
4yyclla, YMEHHE JeJaTh NPUKHUAKY, BBIIOJIHATH NPUOJIMKEHHBIE BBIYMCIEHUS, OLEHUBATh YHCIIOBbIE
BbIpaXKEeHUs, paboTaTh C MaTeMaTHYECKMMU KOHCTaHTAaMHU. 3HAKOMbIE OOydYaroIMMCs MHOXECTBa
HaTypajbHbIX, LEIbIX, PALUOHAIBHBIX M JCHCTBUTEIbHBIX YHUCENT [JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4YMCel. B KaxaoM M3 53THUX MHOXECTB pacCMaTpPUBAIOTCA CBONCTBEHHBIE €My
crienpuUecKre 3aaun U Olepaliu: JeJeHue Hallelo, OepUPOBaHUE OCTAaTKaMH HAa MHOXECTBE I[ENIbIX
qricel, 0COObIe CBOMCTBA paIlMOHANBHBIX M HPPALUOHAIBHBIX 4YHCElN, apu(METHYEeCKHe Orepaluu, a
TAK)K€ H3BJICUCHHE KOPHS HATypaJibHOM CTENEeHM Ha MHOXKECTBE KOMILIEKCHBIX uucelsl. biaronmaps
MOCJIEIOBATEIbHOMY PAaCHIMPEHUIO0 KPyra MCIOJb3yeMbIX YHMCENT M 3HAKOMCTBY C BO3MOMKHOCTSIMH HX
MPUMEHEHUS JJIs PeIIeHUs pa3IMyHbIX 3a]1a4 (GOPMHUPYETCs MPEACTABICHNE O €IMHCTBE MATEMaTUKH KakK
Hayku U €€ pojM B MOCTPOEHHH MOJeNel pealibHOr0 MHpa, IIMPOKO HCIOIb3YIOTCS 0000IIeHrne U
KOHKPETH3allHsL.

Jluaus «YpaBHEHHS U HEPAaBEHCTBa» peajM3yercs Ha NMPOTSDKEHUU BCEro OOydeHHs Ha ypOBHE
cpeaHero obuiero oOpa3zoBaHus, MOCKOIbKY B KaxaoM paszzene IIporpaMmbl mpeaycMOTPEHO pelleHue
COOTBETCTBYIOIIUX 3a7ad. B pe3ynbTare oOydarommecs: OBJaJ€BAIOT PAa3IMUYHBIMH METOAAMM PElIeHUS
pallMOHANBHBIX, HMPPALMOHAIBHBIX, IOKA3aTENbHbIX, JOTapu(MUUECKUX M TPUTOHOMETPHUECKUX
ypaBHEHHUI, HEPaBEHCTB M CUCTEM, a TakXKe 3aJad, coaepxaimux napamerpsl. [lonydyeHHble ymeHUs
HIMPOKO HCHOJB3YIOTCA IpPU HCCIENOBAaHUM (YHKIMH C TOMOILBIO IMPOU3BOJHOW, HpPU pEIIeHUU
IPUKJIAAHBIX 337a4 U 33/1a4 Ha HaXOXKJeHHe HanOOJbIIMX U HAUMEHbIIMX 3HaueHu QyHkuuu. J{aHHas
cofiep)kaTelbHas JIMHUSA BKJOYaeT B ce0s Takke (OPMUPOBAHHE YMEHUH BBINIOJIHATH pacdéThbl IO
dopmynam, npeoOpazoBaHUsl pallMOHAIbHbBIX, HPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a
TaK)KE BBIPAKEHHH, CONEp)KAIMX CTeMeHH U Jorapudmbl. braromaps u3ydeHuro anreOpanyecKoro
MaTepuana TMPOMCXOAUT JalbHEWIee pa3BUTHE AQITOPUTMUYECKOTO M aOCTPaAKTHOTO MBIIIICHUS
oOydarormxcsi, GOPMHUPYIOTCS HABBIKU JICTYKTUBHBIX PACCYKJCHHUI, paOb0OThI C CAMBOJIBHBIMHU (popMamu,
MPEACTABJICHUS 3aKOHOMEPHOCTEH 1 3aBUCMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. Anredpa mpeaiaraet
3 PEKTUBHBIE UHCTPYMEHTHI ISl pPEIICHUs MPAKTUYECKUX U €CTeCTBEHHO-HAy4YHBIX 3aJ]lad, HATJIIHO
JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAyKH.

ConepkatenbHo-MeToauueckast TUHUS «DYHKIUU U TpaUKU» TECHO IMeperieTaeTcs ¢ ApyruMu
JUHUSIMH y4eOHOTro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a/laéT IMOCIeN0BaTeNbHOCTh H3Y4EHUs
MaTepuana. l3yueHue cTeneHHOM, IIOKa3aTeIbHOU, JIOrapu(MUUYECKOW U TPUTOHOMETPUY ECKUX
(byHKIMHA, UX CBOWCTB U rpadUKOB, HCIOJIb30BaHUE QYHKIUHN I pelieHus 3a1ad U3 JPyrux y4eOHBIX
NPEAMETOB U peajbHON >KM3HM TECHO CBA3aHO KaK C MaTeMAaTHYECKUM aHaJIM30M, TaK U C PEUICHHEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM GonblIOe BHUMaHHE YyAeuseTcss (OPMUPOBAHNIO YMEHHSI BbIpakaTh
dopMynamMu 3aBUCHMOCTH MEXKIYy pa3jiMYHBIMH BEIUYWHAMH, HCCIIENOBATH IOIydeHHbIE (YHKIUH,
CTpoUTh UX rpaduku. MaTepuan 3TON COAEp)KAaTEIbHOM JIMHUM HAlEleH Ha pa3BUTHE YMEHHH U



HABBIKOB, TO3BOJISIOUIMX BBIPAXKAaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B pPa3NIu4HoOd  (opme:
aHAIUTUYECKOH, rpaduyeckoil u cnoBecHoil. Ero nuzydyenue cnoco0CTBYET pa3BUTHIO aITOPUTMHYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO0 U KOHKPETU3AIMH, UCIOJIb30BAHUIO aHAJIOTHA.

CopepxartenbHass suHHs «Hauama Maremartnueckoro asainu3a)» MO3BOJSET CYLIECTBEHHO
pacCIIUPUTh KPYT KaK MaTeMaTHUYECKUX, TaK U MPHUKJIAIHBIX 33/1a4, JOCTYIMHBIX 00YJYarOMIUMCs, TaK KaK y
HUX HOSIBJISETCS BO3MOXKHOCTh CTPOUTH I'paUKH CIOXKHBIX (YHKIUH, ONpeneisTh UX HauOosbplne U
HAauMEHbIIIME 3HAYCHUsI, BBIYUCIATh IJIOIAAN GUTYp U 00bEMBI TEJ, HAXOAUTh CKOPOCTH U YCKO PEHHUS
nporeccoB. JlaHHas copepkaTenbHas JIMHUSL  OTKPBHIBA€T HOBBIE BO3MOXKHOCTH  MOCTPOCHMUS
MaTeMaTUYECKUX MOJIeJe peasbHbIX CUTYyallui, I103BOJSIET HAXOAMTh HAWIyyllee pelleHue B
OPUKIAAHBIX, B TOM YHCJIE COLUUAIbHO-)KOHOMMYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYECKOr0 aHajiu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMaIbHO-TIOTHYECKOTO H
KPEaTUBHOT'O MBINUICHUS, (POPMUPOBAHUIO YMEHHI PACIIO3HABATH IPOSBICHHS 3aKOHOB MAaTEMATUKH B
HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HaloT O BBIJAIOLUIMXCSA pPe3yibTaTax, IOJydeHHBIX B XO/1€
pa3BUTHUSI MATEMATUKH KaK HAYKH, U 00 X aBTOpax.

CopepxaTtenbHO-MeTOAUYECKass JIMHUS «MHOXeCTBa M JIOTHKa» BKIIOYAeT B ce0s 3JIEMEHTHI
TEOpPUM MHOXKECTB M  MaTEMaTHYECKOM JIOTUKH. TeopeTMKO-MHOKECTBEHHBIE IIPEICTaBICHUS
MPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTeMaTUKH M IpenjararoT HauOosiee YHHUBEPCAJbHBIN S3bIK,
00BbENMHAIONIUI BCE pa3iesibl MAaTeMAaTUKH U €€ MPUTI0KEHUH, OHU CBSI3BIBAIOT pPa3HbIE MaTeMaTHUECKHE
JUCHUILTUHBL U UX TPUIIOKEHHS B efAuHoe 1enoe. [loaTomy BakHO AaTh BO3MOXHOCTh 0OydYaroImeMycs
NOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MaTEMaTUKH U UCIOJIb30BaThb €ro Jyis
BBIPAKEHUSI CBOMX MbICIEH. J[pyruM Ba)KHbIM IPU3HAKOM MATEMATHMKU KaK HAyKd CJeayeT NMpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMN M CJIEJOBAHUE OIPEACIEHHBIM IpaBHIaM IMOCTPOCHUS
JOKa3aTeNbCTB. 3HAKOMCTBO C DOJIEMEHTAMHU MaTEeMaTH4EeCKOW JIOTUKH CHOCOOCTBYET pPa3BUTHIO
JIOTMYECKOr0 MBIIUICHUST OO0y4aroluXxcs, MO3BOJIIET UM CTPOUTh CBOM pACCYKIEHUS Ha OCHOBE
JIOTMYECKUX MPaBUII, POPMUPYET HABBIKU KPUTHUECKOTO MBILIICHHUS.

B yueOHOM Kkypce «Anrebpa M Hayajga MaTeMaTHYECKOro aHalM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHUYECKOr0 MOJIEIUPOBAaHUs, KOTOpble MpPHU3BaHbl CIOCOOCTBOBAaTH (POPMHUPOBAHUIO HABBIKOB
MOCTPOEHUS MOJIEJIeH peaNbHbIX CUTYallUi, UCCIeOBAHMS 3TUX MOJIENIeH ¢ MOMONIbIO amnmnapaTa ajiredpsl
U MaTeMaTUYeCKOro aHaln3a, WHTEPIpEeTalluyd MOJy4YEeHHBIX pe3yjbTaToB. Takue 3aJaHus BIUICTEHHI B
Kbl W3 pa3fesioB MPOrpaMMBbl, MMOCKOIBKY BeCh MaTepual yueOHOro Kypca IIMPOKO HCIOIb3YeTCs
JUISL pelIeHHs] MPUKIaIHbIX 3anad. [lpu pelieHun peanbHBIX MPaKTUYECKUX 3a/ad O0ydaroIiuecs
pa3BUBAIOT HAOIOAATEIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCHOIb30BATh
aHaJIOrH0, 0000IIaTh M KOHKPETU3UpOBaTh MpodiieMy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB
peleHns IPUKIAHBIX 3a7ja4 OpraHu3yeTcs B MIPOLIECce U3yUEHUs BCEX TeEM yueOHOro Kypca «Ainredpa u
Hayajga MaTeMaTUYeCKOro aHaIN3ay.

Ha u3yuenue yuebHOro xypca «Anrebpa m Hadajga MaTEMaTHYECKOTO aHAIIM3a» OTBOAUTCS 272
yaca: B 10 ximacce — 136 yacoB (4 vaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Yucsia v BBIYUCICHUS

Panuonanbuble unciaa. OOBIKHOBEHHBIE U JAECATUYHBIE JPOOHM, IPOLEHTHl, OECKOHEYHbIE
nepuonnyeckue aApodu. I[lpumenenue npobeil M NPOLEHTOB JUIsl PEUICHUS NPUKIAJAHBIX 3a7ad U3
pa3JIMUHBIX OTPACIIEH 3HAHUI U PeaTbHOMN )KU3HHU.

JleiicTBUTENbHBIC Yncia. ParinoHampHbIC U HppAIMOHAIBHBIC Yncaa. Apu(pMETHIECKUE ONepaiiu ¢
JNEHCTBUTENBHBIME YHCIaMUd. Moaysb JACHCTBUTENBHOTO YHCIIa U €ro cBoicTBa. [IpubmmkEHHBIC
BBIYMCIICHNUS, [TpaBUJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYMCICHUN.

Crenens ¢ nensiM mokaszareneM. bunom Hertotona. Mcnonp3oBanue moaxoasmerd (hopMbl 3alHCH
JNEUCTBUTENBHBIX YNCEN JJIsl pEIIeHUs] MPaKTHUECKUX 3a1a4 U PEACTAaBIICHUS 1aHHbIX.

ApupmeTnuecknii KOpeHb HaTypajJbHOW CTENEHU U €ro CBOMCTBA.

Crenenb ¢ pallMOHaJIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA, CTEN EHb C 1€HCTBUTEIbHBIM 1OKA3aTEIEM.

Jlorapu¢wm uncna. Coiicta jorapudma. JlecaTuuHble U HaTypaJbHbIE JOrapu(MBbl.

CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC YU CIOBOI0 apryMeHTa. ApKCHHYC, apKKOCUHYC U ApKTaHTE€HC
YHUCIIOBOTO apryMEHTa.

YpaBHeHHs 1 HEpaBeHCTBa

ToxnaecTBa U TOXJAECTBEHHBbIE NPeoOpa3oBaHus. YpaBHEHUE, KOpEHb ypaBHEHHs. PaBHOCHIbHBIE
YpaBHEHMS U ypaBHEHUsI-cielcTBUs. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METONIBI pEIICHUsl IIeNbIX M JIPOOHO-PAllMOHATBHBIX YPaBHEHHH W HEPaBEHCTB.
MHorouJieHbl OT OJIHOW TepeMeHHOU. JleleHne MHOTOUJIeHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopemabesy.
Msuorouens! ¢ neasiMukodgpounuentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIIEHNU U KOPHHU.

WppannoHansHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHAIBHBIX YPAaBHEHHM.

[Toka3atenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPAaBHEHUMN.

[IpeobpazoBanue BeIpaKeHUH, COAEPKALIUX JIOrapru(pMBbI.

Jlorapupmuyeckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS JOrapru(PMUUECKIX ypaBHEHUI.

OcHoBHBIE TpuroHomerpudeckue popmyinsl. [IpeodpazoBaHrne TPUTOHOMETPUUECKUX BBIPAK CHUH.
Pemrenne TpuroHOMETpUYECKUX yPaBHEHUM.

Pemenue cucrem JImHEHHBIX ypaBHEHUH. MaTpulia cucTeMbl TMHEHHBIX ypaBHEHUH. OnpenenuTenb
MaTpulbl 2X2, ero reoMEeTpU4EeCKUN CMBICH M CBOMCTBA, BBIYUCICHHE €T0 3HA4YCHMS, NPUMEHECHHE
OIpEeNeNUTENS ISl PEIICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. PellleHne nNpukiagHbIX 3a4a4d ¢ ITOMOUIbIO
CHUCTEMBl JIMHEWHBIX YypaBHeHUU. lccienqoBaHue NIOCTPOEHHOM MOJEIU C IIOMOLIBIO MATpULl U
ONpPEEUTENCH.

[locTpoeHue MaTeMaTHUyeCKUX MOJEJIEH peaibHOM CUTyallud C IIOMOIIbIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/Jad U 3ajad U3
pa3IMyHbIX 00JIaCTEel HAYKU U peajibHOM KU3HHU.

@OyHKkuuU ¥ rpadpuxku

OyHKIWMA, cocoObl 3ananus (GpyHKuU. B3zammHo oOpaTtHbie ¢yHkiuu. Kommosunus (yHKIuii.
['padux GpyHKIMU. DIeMeHTapHbIe Tpeodpa3oBaHus rpadukoB QyHKIUH.

Ob6nacts ompeneiaeHus W MHOXKecTBO 3HaueHud ¢yHkiuun. Hymmu ¢ynkuuu. IIpomexyTku
3HakonoctossHCTBA. UY&rHble u  HeuétHble ¢QyHkuuu. [lepmommueckue QyHkuuu. IlpomexyTku
MOHOTOHHOCTH (DyHKIIMU. MakcuMymMbl 1 MUHUMYMBbI pyHKInU. Haubosnpiiee 1 HaMeHblllee 3HAaUEHUS
(byHKIMM HA TPOMEXYTKE.

Jluneiinasi, KBaJapaTUyHas M JApoOHO-TMHEHHas GYHKIMH. DJIeMEHTapHOE HCCIEIOBaHUE U
MOCTPOEHUE UX TpauKOB.

Crenennast QyHKIMS ¢ HaTypaJbHBIM M IeJIbIM ToKa3zareneM. E€ cBoiictBa u rpaduk. CoiictBa n
rpaduk KOpHS n-0i cTeneHH Kak (PyHKIIMM OOpaTHOW CTENEHM C HATYpajbHbIM IIOKA3aTENIEM.



Iloka3arenbHass u Jjorapugmuyeckas (yHKUMH, UX cBoWictBa M rpaduku. lcmnonb3oBaHue
rpauKoB (PYHKIMH AJIs peIIeHUs] ypaBHEHU.

Tpuronomerpuueckasi OKpPYXHOCTb, OINpEEIEHUE TPUTOHOMETPUYECKUX (YHKLUUN YHCIOBOIO
apryMeHTa.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax MU sABICHUAX. [paduku peanbHBIX
3aBUCUMOCTEM.

Havyana mareMaTn4yecKkoro anajausa

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHMs MOCJEeNOBaTelbHOCTEH. MeTon MaTeMaTHYeCKOi
WHAYKIUUM. MOHOTOHHBIE UM OrPaHMYEHHBIE IIOCJIENOBAaTENbHOCTH. MCTOpHs  BO3HMKHOBEHHUS
MaTeMaTUYECKOro aHajan3a Kak aHajan3a 0€CKOHEUHO MaJlbIX.

ApudmeTnueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromiasi reoMerpuueckas
nporpeccust. CyMma OecKOHEUHO YOBIBaIOIIEH Te€OMETpUYEecCKOo mporpeccuu. JIuHeWHbIl U
OKCIOHEHIUAIBHBIM pocT. Yncimo e. @opMyna CIOXKHBIX IPOLEHTOB. Mcronb30BaHHE NMPOrpeccuu s
pEILIECHNS peallbHbIX 3a/1a4 PUKJIAJHOIO Xapakrepa.

HenpepsiBHbIe QyHKIMM M HX cBoicTBa. TOukM pa3pbiBa. ACUMITOTHI TpapUKOB (YHKIUH.
CpoiicTBa (yHKUMH HENpEepbIBHBIX Ha OTpe3Ke. MeToJl MHTEpBaJOB JJsl pEIIeHUs HEPaBEHCTB.
[TprMeHeHue CBOWCTB HENPEPBIBHBIX (DYHKIMH Ul pelIeHns 3a1ad.

IlepBas u BTOpas npousBoaHbIe GyHKIUU. OnpeneneHue, reoMeTpuuecKuil 1 (PU3NYEeCKuil CMBICI
IPOU3BOJHON. Y paBHEHUE KacaTelbHON K rpaguKy (QyHKIMH.

ITpousBoguble snmemMeHTapHbIX (yHkuuid. IlpousBomHas CymMMbl, NpPOM3BEAEHHs, YaCTHOTO H
KOMITO3UIIMH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHoxecTBO, omepalud HaJ MHOXECTBaMM M HX cBoiictBa. [[uarpammel Oilniepa—Benna.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOIO anmnapara JJisl ONMCaHUs peabHbIX IPOLECCOB U SIBICHUM,
IPU PEIIeHUH 33/1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEMaTHUYECKOrO OOBEKTa, CJIEICTBHE, J0Ka3aTeNbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.

11 KJIACC

Yucia 1 BLIYUCIECHUAA

Hartypanbubie u nensie uncna. [IpuMeHeHne npu3HAKOB JAEIUMOCTH HEIBIX YHUCEI, HAMOOJbIIHI
obumwmit nemutensd (nanee — HOJl) u naumensinee obuiee kpataoe (nanee — HOK), octatkoB mo moxaysto,
anroput™a EBkimaa s pemieHus 3a1a4 B LEJIbIX YUCIaX.

Kommnekcubie yucna. Anrebpanyeckass ¥ TPUTOHOMETpUYECKass (POPMBI 3alHMCU KOMILJIEKCHOTO
yucna. ApudMeTnyecKkue onepauu ¢ KOMIUIEKCHBIMUA yuciaamu. M300pakeHrne KOMIIEKCHBIX YHCeN Ha
KoopauHaTHON miockoctu. @Popmyna Myaspa. KopHu n-olicTenieHM M3 KOMIUIEKCHOTO YHCIA.
[TprMeHeHn e KOMIIEKCHBIX YHCeN JIJISl pelIeHHs] (PU3NYECKUX U TeOMETPHUIECKIX 3aa4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YypaBHEHHMI M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMbl U CHUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPHUCCKUX YPAaBHEHUH C IMOMOIIBI0 TPUTOHOMETPUYECKONH OKPY)KHOCTH.
Pelienrie TpUrOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS MTOKA3ATEILHBIX U JTOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIIEHUSI CHUCTEM M COBOKYIMHOCTEHW palMOHAJBHBIX, HWPPAIMOHAIbHBIX,
MOKA3aTeNbHBIX U JIOTapH(PMUUECKUX YPaBHECHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMHU.

[IpuMmeHeHue ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHHI0 MAaTEMATUYECKUX 3aJad U 3a1a4 U3
pa3IMYHBIX 00JACTEH HAYKH U peajbHOM KU3HU, MHTEPIIPETALIUS OTYYEHHBIX PE3YIbTaTOB.



DYyHKUMHU U TPapuKn

I'papuk komnoszunuu QyHkiuid. I'eomerpuyeckue o0pa3bl YpaBHEHHII U HEpPaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMU, UX CBOWCTBA U IPaUKH.

I'paduueckue MeToIbI pellieHrs YpaBHEHUH 1 HepaBeHCTB. I paduueckue METo/IbI pelIeHus 3a/1a4 ¢
napamMeTpaMH.

Hcnonp3zoBanue rpagukoB (YHKIMH Ui MCCIENOBaHUS IMPOLIECCOB U 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT IIPH PEIICHUH 3aJ1a4 U3 IPYTUX y4EeOHBIX IPEIMETOB U peaslbHOM JKU3HH.

Havyana maremMaTn4yeckoro aHajiausa

[IpumeHneHnue mNpoU3BOJHOM K HCCIENOBaHUIO (GYHKIMA Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxaenue HanOoNbIIero 1 HAMMEHBIIIET0 3HaU€HU I HEeMpepbIBHONW (PYHKIIMK Ha OTpE3Ke.

[IpumeHeHne TPOM3BOAHON ISl HAXOKJEHUS HAWIYy4YIIero peleHus B IPUKIAJHbIX 3a4auax, s
OIpe/IeNIeHHsI CKOPOCTH M YCKOPEHHS IIpoliecca, 3alaHHOro GopMyInoil uian rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBo0Opa3HbIe 1eMEHTapHBIX (YHKIUH.
[TpaBuiia HaX0XK1E€HUS 1EPBOOOPA3HBIX.

WHurterpan. ['eomerpudeckuil CMBICH HHTerpaja .BelYUCiIeHHME ONpEneNéHHOr0 HHTErpaga Io
dbopmyne Hrrorona-JleiiOHuma.

ITpumeHneHue nHTErpaia sl HaXOXKACHUS IUIOLIAeH MIIOCKUX (GUTYP U 00BEMOB reOMETPHUECKUX
TEJL.

ITpumeps! pemennii AudepeHnnanbHbIX ypaBHeHH. MaTeMaTHueckoe MOJIeNIU POBaHHE PealbHbIX
IIPOLIECCOB € MOMOLIBI0 MU hepeHInaIbHBIX YPaBHEHHH.

INIAHUPYEMBIE PE3VIIBTATBI OCBOEHM A YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOTr0 BOCIIUTAHUS ¢

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMH OO0y4aroulerocsi Kak akTUBHOTO W OTBETCTBEHHOI'O
YyjieHa POCCUICKOTO O0OIIecTBa, MNPEACTaBICHHE O MaTEeMaTHYeCKUX OCHOBax (DYHKIMOHMPOBAHUS
pa3NINYHBIX CTPYKTYp, SIBJICHHUH, NMpOLELyp IpakJaHCKOro oOmecTBa (BBIOOpPBI, OMpPOCHI U JIPYroe),
YMEHHME B3aUMOJIEHCTBOBAaTh C COLMAJBbHBIMM HHCTUTYTAMM B COOTBETCTBUM C HMX (QYHKUHUIMU MU
Ha3HaYeHHUEM;

2) NaTpUOTHYECKOT0 BOCTIMTAHMSA:

C(OpPMUPOBAHHOCTb POCCUMCKOW TpakJaHCKOM HWAEHTUYHOCTH, YBAXXEHUS K TPOLLJIOMY U
HACTOSAIIEMY POCCHUHCKOM MAaTEMAaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTUKEHUSIM POCCHICKUX
MaTE€MaTUKOB M POCCUICKONM MaTeMaTU4YeCKOM LIKOJbl, MCHOJb30BAHUE STUX JOCTHXKEHHH B APYyrux
HayKaX, TEXHOJIOTUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Haponaa, cHopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEAEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAayKU U
JEeSITENIbHOCTBIO0 Y4EHOT 0, 0CO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMUHBOTO OYyIIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOUYas 3CTETHMKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]a4, PELUICHUH, pacCyKIeHHH, BOCIPUUMUYUBOCTh K MATEMAaTHYECKUM aCleKTaM pazInyHbIX
BUJIOB HCKYCCTBA;

5) pu3nyecKoro BOCHUTAHMS:

cOpMUPOBAHHOCTh YMEHHUS NPHUMEHITh MaTeMaTH4YeCKHEe 3HAHUS B MHTEpecax 370pOBOro U
Oe3oracHoro oOpa3a JKHM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0pPOBbIO (310pOBOE IHUTAaHUE,



cOamaHCHUpPOBAaHHBIA PEXHUM 3aHATHI W OTABIXA, peryjsipHas (Qu3uvecKas aKTHUBHOCTB), (hu3nuecKoe
COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHOM J1€SITEbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYAYy, OCO3HAHUE LIEHHOCTU TPYyIOIIOOUS, HHTEpEC K pa3IuyHbIM cdepam
poheCcCHOHATBHON AESITENbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ PUII0KEHUSIMHU, YMEHUE COBEPIIATh
OCO3HAHHBI BBIOOP Oyaymeld mnpodeccud H pPeaM30BBIBATH COOCTBEHHBIE KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh U CIHOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHUIO U CaMOOOpPa30BAaHUIO Ha MPOTKEHUU
BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY Yy4YacTHIO B PEIICHUU NPAKTUYCCKUX 3a7a4 MaTeMaTH4eCKOn
HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUA:

chOPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIBTYpbI, TOHUMAHUE BJIMSHUS COIMAIBHO-DKOHOMHYECKHX
MPOIIECCOB Ha COCTOSHUE MPHUPOAHOW W COLMAIBHOM Cpelbl, OCO3HAaHME TJOOATBHOIO XapakTepa
IKOJIOTHYECKUX MPOOIIEM, OpUEHTAINS Ha MPUMEHEHNE MaTeMAaTUIeCKUX 3HAHUHU NIl pelieHus 3a/1ad B
00JTacT OKpY’KaIoIIeH cpenbl, NIAHHPOBAHNE TTOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCIEICTBUN IS
OKpY’KalOIIEeH Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

cOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
U OOIIEeCTBEHHOW NPAaKTHKH, IMOHMMAaHHE MaTEeMaTUYeCKOM Hayku Kak cdepbl ueIoBeYecKoil
NEeSITeIbHOCTH, JTaloB €€ Pa3BUTHS U 3HAYMMOCTH JJIsI Pa3BUTHUS LMBUJIM3AINH, OBJIAICHHE S3BIKOM
MaTeMaTUKH U MaTEeMaTUYECKOW KyJIbTYpPOH KaK CPEICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBJIATH
MPOEKTHYIO U UCCIIE0BATENbCKYIO AeSTeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE NelCcTBHUS

ba3oBble j1ornyeckune AeMCTBUA:

BBISIBJISITH M XapaKTePU30BATh CYIIECTBEHHBIC NMPH3HAKA MATEMATHYECKUX OOBEKTOB, IOHS THH,
OTHOIIICHUH MEXy MOHATUSAMH, (DOPMYJIMPOBATH OMPEICICHUS MOHSATHH, YCTAHABJIMBATH CYIIECTBEHHBIN
MPU3HAK KIaccu(DUKAIIMKM, OCHOBAHUS JIJI1 000OIICHHS U CPABHEHHMSI, KPUTEPHH TTPOBOJMMOI0 aHATN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHS:  yTBEPAWTEIbHBIC U
OTpHIIATEIbHBIC, ENMHUYIHBIC, YACTHBIC M O0IINE, YCIOBHEIE;

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHBOpPEYHS B (PaKTax, MAaHHBIX,
HAOMIOJICHUSIX W YTBEPXKICHUSAX, TpeIIaraTh KPUTEPUU JUJIsI BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JeNaTh BBIBOABI C WCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0UCHUH, YMO3aKIFOUCHUN 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITENIFHO [JIOKA3aTeIhCTBA MAaTEMaTHYECKUX YTBEPXKIACHUU (MpSAMbIE W OT
IPOTHBHOIO), BBICTPAaWBAaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPhl U KOHTPIPHUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE CYXKICHHSI U BBIBOJIBI,

BBIOMpPATh CIoco0 peiieHus y4eOHOW 3amayu (CpaBHMBATh HECKOJIBKO BapHAHTOB PpEIICHHS,
BBIOMpATh HAauOOJIee MOAXOMANINI C YIETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBareibCcKue AelCTBHUS:

WCIIOJIb30BaTh BOMPOCHl KaK HCCICAOBATEIBCKUN WHCTPYMEHT IO3HAHUS, (DOPMYIHPOBATH
BOMPOCHI, (PUKCHUPYIOIIME TPOTUBOPEUHE, MPOOJIEMY, YCTAHABIMBATL UCKOMOE U JaHHOE, (hOpMUPOBATH
TUIIOTE3Y, AprYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIICIOBAHUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHUIO 3aBHCUMOCTEH MEKIY
00BbEKTaMH, SIBIICHUSIMHU, MPOIIECCAMU;



CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIICHUST M BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOIO
HAOJIFO/ICHHSI, WCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3yJIbTaTOB, BBIBOJIIOB H
000011IEHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEIMOIOKECHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pa6ora c nndopmanueii:

BBISIBJISITH IC(PUIIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JIJII OTBETA HA BOIPOC U JJIS PEIICHHS
3aJ1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATH H
UHTEPIPETUPOBATH WH(DOPMAITHIO PA3IMYHBIX BUIAOB U (OPM IIPEICTABICHUS,

CTPYKTYpUpPOBaTh HMHMOPMAIUIO, TPEACTaBIATh €€ B pPa3IMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLIEHUBAThH HAJAEKHOCTh MH(OPMAITUH TI0 CAMOCTOSITENIFHO CPOPMYIHMPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIC YHHBepcalbHbIe yueOHbIe AeiicTBHSA

O0wmenne:

BOCIIpUHUMATh U q)OpMy.HI/IpOBaTb CYy’KACHHUA B COOTBCTCTBUU C YCJIIOBUAMHU U LCIIAMU 06H.I€HI/I$I,
SCHO, TOYHO, I'PAMOTHO BBIpaXKaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IHUCBMEHHBIX TEKCTax, JaBaTb
HOSICHEHUS 110 XO/1y pellIeHUs 3a/1aul, KOMMEHTHPOBATh MOTY4YE€HHBbIH pe3yJbTart;

B X0JIe 00CYKAEeHUs 3aaBaTh BOIPOCHI MO CYIIECTBY 0OCYXJaeMOil TeMbl, IPOOJIEMBI, peIiaeMoi
3aJlaud, BbICKa3blBaTh MJEM, HAILlEJICHHbIE HA IIOMCK PpEIIEHUs, COIOCTABIATh CBOM CYXKICHHUS C
CYXKIEHUSMU JIPYTMX YYaCTHHKOB JMajiora, OOHAapy)KMBaTh pa3JiMuyde M CXOJCTBO TO3UIIMH, B
KOPPEKTHOH (hopMe popMyIMpOBaTh pa3HOIIACUs, CBOM BO3PaXKEHUS;

npeaCTaBIATh PE3YJIbTATHI peuicHuA 3a1a4u, OKCIICPUMCHTA, HucciacaoBaHusd, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hopMaT BBICTYIUIGHHS € Y4€TOM 3aJad MpPE3eHTAllud M OCOOEHHOCTEH
ayTUTOPHH.

Pery1siTuBHBbIEe YHHBepcalbHbIe yyeOHbIe AeiicTBUSA

Camoopranusanus:

COCTaBIISITh IJIaH, aJITOPUTM PEIICHHs 3a/la4H, BBIOMPATh CIIOCO0 PEIICHUS C y4ETOM MMEIOIIMXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PELICHUH C
y4€TOM HOBOW MH(}OPMALIHH.

CaMOKOHTPO.1b, IMOLMOHAJI bHbIN HHTEJJIEKT !

BJIAJICTh HABBIKAMHM II03HABATENLHOM pe(IEKCHH Kak OCO3HAHHs COBEPIIAEMbIX NEHCTBHH W
MBICIIUTENFHBIX TIPOLIECCOB, WX PE3yJNbTaTOB, BJIAAETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTaTa pelieHuss MaTeMaTUYECKOM 3a/1auu;

HpeBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh [IPH PELLICHUH 3a7a4l, BHOCUTh KOPPEKTUBBI B
JeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX, HAWJIEHHBIX OLIMOOK, BBISABICHHBIX
TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LENU U YCIOBHUSAM, OOBSACHSATH NPUUMHBI JOCTHKEHUS HWIH
HEJIOCTH)KEHUS Pe3yJIbTATOB J1€ATENbHOCTH, HAXOAUTDH OIIMOKY, JaBaTh OLICHKY IPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BATh MMPEUMYIIECTBA KOMAaHIHON W MHIUBUAYATLHONH paOOTHI MPH PEIICHHH
y4eOHBIX 3ajad, IPUHUMATh I[e]lb COBMECTHOW JEATENbHOCTH, TUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOU
paboThl, pacnpeneniaTh BUAbl pabOT, JOrOBapuBaThCs, OOCYXAAaTh NPOLECC U pe3yabTaT paboThl,
000011aTh MHEHNS HECKOIBLKUX JIFOIEH;

y4acTBOBaTh B TPYNMIOBBIX (popmax paboThl (00CyKaeHUsI, 0OMEH MHEHH, «MO3TOBBIE IITYPMBI» U
WHBIE), BBIIOJIHITh CBOK YacTh pabOThI W KOOPAMHUPOBATH CBOM JCWCTBUS C APYTUMH YJICHAMH
KOMaH/IbI, OI[EHUBATh Ka4eCTBO CBOETO BKJaJga B OOIIMI MPOIYKT MO KPUTEPUSAM, CPOPMYINPOBAHHBIM
YYaCTHUKAMU B3aUMOICHUCTBHSL.



MNPEAMETHBIE PE3YJIbTATbBI

K xonmy o0yuenus B 10 kiaacceoOydaronuiics MOTyduT CIEAYIOLIHE TPEIMETHBIE Pe3yibTaThl O
OTIENbHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anrebpa W Hayaja MaTeMaTHYeCKOro
aHaIMU3ay:

Yuciia 1 BBIYMCJICHHUSA:

CBOOOJTHO OMEpPHPOBATH MOHSATHUSAMHU: PAllMOHATBHOE YUCIIO0, OECKOHEUHAs Mepuoanydeckas Ipoob,
MPOIEHTHI, UPPAMOHATFHOE YHCIIO, MHOXKECTBA PAIMOHAIBHBIX M JACHCTBUTEIBHBIX YHCEN, MOAYJb
JIEHCTBUTEIIHFHOTO YHCIIa;

MPUMEHSTH IPOOH U MPOIIEHTHI JJIsl PEIICHHS MPUKIIAIHBIX 3a/1ad U3 Pa3IMUHbIX OTpacieH 3HaHUN
U pEaIIbHOM JKU3HU;

MPUMEHSTh MPUOIKEHHBIE BBIUMCIICHUS, MPABUIIA OKPYTJICHUs, IPUKUIKY U OLIEHKY pe3yjbTaTa
BBEIYMCIICHHH,

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTENEHb C ILIEJIBIM IMOKAa3aTeNIeM, UCIIO0JIb30BaTh MOAXOISUIYIO
dbopMy 3anucu e CTBUTENBHBIX YUCEN ISl PEIICHUS MPAKTUUECKUX 3a7a4 U MIPEICTABICHHS IaHHbIX;

cBOOOIHO ONEPUPOBATH MOHATUEM: apU PMETHUUECKUN KOPEHb HATYPATbHOU CTETICHH,

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAallMOHAJILHBIM ITOKa3aTeNeM;

CBOOOJIHO ONEPUPOBATH MOHATHAMHU: JIOTapU(M UKCIa, AECITUIHBIC U HATYypaJbHBIE JOrapuMbl;

CBOOOJIHO ONEPUPOBATH MOHATHAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YUCIIOBOI0 apryMEHTa;

OIepUpPOBaTh MOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOI'0 apryMeEHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OMEpUPOBaTh MOHSATUSMHU: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PaBHOCUJIbHBIC
YpaBHEHHS ¥ yPaBHEHUS -CJIC/ICTBHSI, PABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3JIMYHbIE METONBI PEHICHUs PAlMOHATIBHBIX W JPOOHO-pAIlMOHANBHBIX yPaBHEHUH,
MIPUMEHSTh METOJI MHTEPBAJIOB ISl PEIICHHS HEPABEHCTB;

CBOOOJTHO OMEpUPOBATH MOHATHUSMU: MHOTOWIEH OT OJHOW TMEPEMEHHOW, MHOTOWIECH C IIeJbIMU
Kod(hPUIIMEeHTaMH, KOPHH MHOTOUYJICHA, TPUMEHATH JICJICHUE MHOTOYJICHAa Ha MHOTOWIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera juis pemienus 3agay;

CBOOOJTHO OMEpUPOBATh TOHATHIMH: CHCTEMa JIMHEHHBIX YpPAaBHCHHMM, MaTpHIlA, OMPEIETUTENb
MaTpuilbl 2 X 2 W €ro reoMeTpUYecKUi CMBICI, MCIOJIb30BAaTh CBOMCTBA ompeaenuTens 2 X 2 and
BBIYHMCIICHUS €r0 3HAYEHHUsSI, MPUMEHSITh ONPEACIUTENN IS PEIICHUS CUCTEMBbl JHUHEHHBIX ypaBHEHH,
MOJICTUPOBATh pEaJIbHbIE CHUTYallMH C IIOMOIIbI0 CHUCTEMBbI JIMHEHHBIX YpaBHEHUH, HCCIIENI0BATh
MOCTPOEHHBIE MOJEIM C TOMOIIBI0 MATPHUI] M ONpeIeNuTeNe, WHTEPHPETUPOBATH IOIYYEHHBIH
pe3yibTar;

HCIOJIb30BaTh CBOWCTBA JEUCTBUI ¢ KOPHIMHU Il TPpeoOpa30oBaHMsI BbIPAKEHUI;

BBIMOJIHATG TPEOOPa30BaHUsl YHMCIOBBIX BBIPAKEHHH, COAEpKAIIMX CTENEHH C paldOHAIbHBIM
MIOKa3aTeleM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(MOB JIS MPeoOpa3oBaHus JIOrapu PMUICCKUX BbIPAKECHUH;

CBOOOJIHO ONEpUpOBaTh MOHATHSAMH: HppalOHAJbHBIE, IOKa3aTelbHbIE W JIOTapupMHUYECKHe
YpaBHEHMSI, HAXOIUTh UX PELICHUS C MOMOLIbI0 PABHOCHIIbHBIX MEPEXO0J0B MM OCYILIECTBIISASI IPOBEPKY
KOpHEII;

MPUMEHSITH OCHOBHBIE TPUTOHOMETPUYECKUE (GOPMYITBI ISl TPEOOPa30BaHUS TPUTOHOMETPHIECKUX
BBIPAJKEHNH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, TPUMEHSATH HEOOXOIUMBIC
(bOpPMYITBI 151 pEIIEHUs OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPABHCHHIA;

MOJICIUPOBATh pPEAJIbHBIC CUTYallMM Ha SI3bIKE€ aidreOphl, COCTABIISATH BBIPAXKCHUS, ypaBHEHUS,
HEPaBEHCTBA 10 YCJOBHMIO 3aJlayd, MCCIEAOBATh MOCTPOSHHBIE MOJCIM C HCIOJB30BAaHHWEM armapara
anreopol.

@Oyaknuu u rpapukn:



CBOOOZHO ONEPUPOBATh MOHATUAMM: (YHKIUS, COCOOBI 3aJaHus (YHKIUH, B3aUMHO OOpaTHbIE
GyHKIMY, KOMMIO3UIMS (QYyHKIUH, Trpaduk (QYHKIUHM, BBINOIHATH 3JIEMEHTapHbIE MPeoOpa30BaHUSL
rpauKoB GyHKIIHIA;

CBOOOZHO ONEPUPOBATh MOHATHUAMH: O0JACTh ONpPECNIEHHS U MHOXKECTBO 3HA4YEHHUH (yHKIMH,
HYJIM (QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: YETHBIE M HEUETHbIE (YHKIUHU, NEepHOAHYEcKUuE (QYHKIHUH,
OPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MaKCUMyMbl M MHUHHUMYMbl (QYHKIMH, HauOonbliee U
HauMeHblllee 3HaUeHn e (QYHKIIUU Ha TPOMEXKYTKE;

CBOOOJIHO ONEpHUpOBaTh MOHATHAMU: CTeNeHHas (QYHKIMS C HaTypajbHBIM U IEJbIM MOKa3aTeseM,
rpaduk creneHHOW (QyHKIMHU C HATypaJbHbIM U LIEJIbIM IOKa3aTesleM, rpaduk KOpHS n-oi CTENEHU Kak
¢byHKIMKM 00paTHON CTEMEHU C HATYpaJbHbIM I10Ka3aTeleM;

OIepUpOBaTh NMOHATUSAMMU: JIMHEWHAs, KBaJApaTU4HAsI U JPOOHO-TMHEHHass (pyHKUNHU, BBIIOJHATH
AJIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE UX I'Pa(pUKOB;

CBOOOIHO OIIEPHPOBATH MOHATHAMM: MMOKa3aTeNbHas U Jiorapudmudeckas GpyHKINH, UX CBOMCTBA U
rpaduku, UCHOJIb30BaTh UX I'pauKU AJI PEIICHUs ypaBHEHUII;

CBOOOJIHO  ONEpUPOBATH  TOHATUSAMHU: TPUTOHOMETPUYECKAs]  OKPYKHOCTb,  OIpPEIEIECHUE
TPUTOHOMETPUYECKUX (PYHKIIHUNA YHCIOBOI'O apryMeEHTa;

UCII0JIb30BaTh I'paduKu (PyHKIUI U1 MCCIel0BaHUs MPOLIECCOB U 3aBUCUMOCTEH IpU pelIeHuu
3a7lad U3 Ipyrux y4yeOHBIX MPEIMETOB M PeajbHOI KU3HH, BbIpaXaTh (GOpPMYJIaMH 3aBUCHUMOCTH MEXIY
BEIIMYNHAMY;

Hayayia MaTeMaTH4eCKOI0 aHAJIN3A:

CBOOOIHO OIIEpPUPOBAThH MOHATHIAMU: apuMeTHuecKas ¥ reoMeTpudecKas porpeccus, 6€CKOHEYHO
yOBIBaroIasi TeOMEeTpHUecKasi Iporpeccus, JMHEHHBIH U SKCIOHEHIIMAIBHBIA POCT, GOpMyIIa CIOKHBIX
IIPOLIEHTOB, UMETh IIPEICTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh IPOrPECCUHM JIJISl PEIIECHUS peaIbHbIX 33/1a4 IPUKJIAJHOI O XapakTepa;

CBOOO/IHO OIepupOBaTh MTOHATUSMU: IIOCJIEI0BATEIbHOCTD, CIOCoObI 3aJJaHus
MIOCJIEIOBATEIBbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE I1OCJIEI0BATEIBHOCTH, ITOHUMAaTh OCHOBBI
3apOXKACHHSI MATEMAaTHUYECKOI0 aHAIM3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX;

CBOOOJIHO OTNEpHUpOBaTh MOHATHSIMU: HEMpPEpbIBHbIE PYHKIIMH, TOUYKH pa3pbiBa rpaduka QpyHKINH,
aCHUMMNTOTHI Tpaduka QyHKINN;

CBOOOZHO OINEPUPOBATH MOHATHEM: (YHKIHSA, HENpEephIBHAsS Ha OTpe3Ke, MPUMEHSTh CBOMCTBA
HeNpepbIBHBIX QYHKIUH U1 pelieHns 3a1ay;

CBOOOJIHO ONIEpUPOBATH IMOHATUSAMU: IIepBasi U BTOpas MPOU3BOAHbIE (YHKIMH, KacaTelbHas K
rpadguky GyHKINH,

BBIYUCIISITh IPOU3BOJHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIMU JBYX (DyHKLHUH, 3HATH
IPOU3BOAHbBIE 3JIEMEHTAPHBIX (YHKIIUII;

UCII0JIb30BaTh I€OMETPUUECKUI U (PU3NYIECKUN CMBICI ITPOU3BOIHOM IS peIIeHHs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOIHO OIEPUPOBATH MOHATUSMH: MHOXKECTBO, ONEPAIIMH HAJ MHOXECTBAMU;

UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBII ammapar [Js OINMCaHUA peajbHbIX IIPOLECCOB H
SIBJICHUH, IPU PELICHUH 33134 U3 JPYTUX YUeOHbBIX PEIMETOB;

CBOOOZHO OMNEpUPOBaTh MOHATHSAMH: ONpENEIeHuEe, TeOpeMa, YpaBHEHHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTUYECKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K koniy obydenus 11 kiaacceoOydaromuiics MOJY4UT CIIEAYIOIIME IPEIMETHbIE pe3yJIbTaThl O
OTAENbHBIM TeMaM palouell mporpammbl y4eOHOro kypca «AnreOpa MW Hauyajga MaTeMaTH4YECKOTro
aHaINu3ay:

Yucsa 1 BBIYHCICHHUS:

CBOOOJIHO OMEpUPOBATh MOHSATUSMHU: HAaTypajdbHOE M II€JI0€ YKCI0, MHOXECTBA HATYPaJbHBIX U
LEJIBIX YMCEJI, HCII0JIb30BaTh NMpU3HaKU Aeaumocty nenbix yucen, HOJ u HOK narypanbHbIX yncen A
peleHus 3a1a4, IpUMEHATh alroput™ EBkinna;



CBOOOZHO OIEpUPOBATH IMOHATHEM OCTaTKa IO MOJYJIIO, 3allMChIBaTh HATypajlbHble 4YMCIA B
Pa3IUYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOZHO OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIIJIEKCHBIX YHCEl,
IPE/ICTaBIATh KOMIUIEKCHBIE YHClAa B aireOpandyeckod W TPUTOHOMETPHUYECKOH (opMme, BBINOIHATH
apupMeTnyecKue ornepanuy ¢ HUMH U U300paXkaTh Ha KOOPIMHATHOMN IJIOCKOCTH.

YpaBHeHUs M HEPpABEHCTBA:

CBOOOJIHO ONIEpUpoBaTh MOHATUSIMH: HppallMOHAJbHbBIE, IOKa3aTeJIbHbIE M Jiorapudmuyeckue
HEpaBEHCTBA, HAXOJUTh UX PEIICHUs C TOMOIIBIO PABHOCUIIBHBIX MIEPEX0/0B;

OCYIIECTBJIATh OTOOP KOpPHEH NMpH pelieHH TPUTOHOMETPUUECKOI0 YpaBHEHHUS;

CBOOOJIHO OINEpPUPOBATH MOHITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh HEOOXOAMMBIE
(bopMyIBI 11 pelieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOZHO OMNEpHPOBATh MOHSATHSIMU: CHCTEMa W COBOKYIHOCTh YpaBHEHHH UM HEpaBEHCTB,
PABHOCHJIbHBIE CHCTEMBl U CHUCTEMBI-CIEICTBUS, HAXOAMTb PELIEHUS CHUCTEMBl M COBOKYIHOCTEH
palMOHAIbHBIX, UPPAIIMOHAIBHBIX, TOKA3aTEBHBIX U JIOTapU(MUIECKUX YpaBHEHUH U HEPaBEHCTB;

pelmaTe  paluOHAJbHBbIE,  HMPPAaLlMOHAJBHBIE,  IIOKAa3aTeJbHbIE,  JIorapupMUUYECKHUE U
TPUTOHOMETPUYECKUE YPaBHEHUS U HEPaBEHCTBA, COJlEpKalllie MOAYJIU U [TapaMeTphI;

IPUMEHATh TpaUuecKue METOHAbl Ul pPELICHHMs] ypaBHEHHH M HEpPaBEHCTB, a TAaKXKe 3ajad C
napaMeTpaMu;

MOJEIMPOBATh peajbHblEe CUTYyallMM Ha $3bIKE ajireOpbl, COCTABIATH BBIPAXKEHUS, ypaBHEHMS,
HEpPaBEHCTBA U UX CHCTEMBbI IO YCIIOBHIO 331a4H, UCCIIE0BATh ITOCTPOCHHbIE MOJIEIIH C UCIOJIb30BaHUEM
anmnapata ajnreopbl, HHTEpIPETUPOBATh MOTYYEHHBINH Pe3yIbTaT.

@OyHKUMU U rpadpuku:

CTpOUTH I'paPUKU KOMIIO3MLMU (PYHKUIUI C IMOMOLIbIO 3JIEMEHTAPHOI'0 MCCIEOBAHUS M CBOWCTB
KOMIIO3HUINH ABYX (DYHKLUI;

CTPOUTH FreOMeTpUUecKrue 00pa3bl ypaBHEHNUN U HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: TpapUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHATH QYHKIIUU I MOJCIUPOBAHUS U UCCIIEOBAHUS PEaIbHBIX TPOI[ECCOB.

Hauyana mareMaTH4ecKkoro aHajamsa:

UCIOJb30BaTh MPOU3BOIHYIO JJIS UCCIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTH U AKCTPEMYMBI;

HAXOAUTh HauOOJbIlIee U HANMEHbIIee 3HaUeHUs (DYHKIIMN HETIPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh IPOU3BOAHYIO /U1 HAXOXKACHHSI HAMTyUILEro PelieHUs B IPUKJIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMUYECKHX, 3aJadax, JJIsl ONpPENeIeHHUs] CKOPOCTH M YCKOPEHHUS IMpOLEecca, 3aJlaHHOrO
bopmyioii uinu rpadukom;

CBOOOJIHO OIlEepUpOBaTh MOHATHSMU: I€pBOOOpa3Hasi, OINpEeNeNEHHBIH HWHTErpaj, HaXoIUTh
nepBooOpa3Hble ANEMEHTAPHBIX PYHKLUUN U BBIYUCIATH HHTErpai no gpopmyine Herorona-JleitOuunna;

HAaXOAUTH IUIOLIAAN IUIOCKUX GUTYDP U 00BEMBI TEJ € ITOMOIIBIO MHTErpaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUM Ha IpPUMEpPE COCTaBJICHUS
nuddepeHuanbHbIX ypaBHEHUH;

pelaTh NpUKIaJHbIE 33Ja41, B TOM YHCJIE COLIMAJIbHO-3KOHOMHYECKOr0 U (PU3NYECKOT0 XapaKkTepa,
CpeICTBaMU MaTEMAaTUYECKOI0 aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesoB H TeM (undposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
MHorousiensl. PalinoHaibHbIE ypaBHEHUS U bubmuorexa [JOK
1 . 24 1
HepaBeHCTBA. CHCTEMbl TUHEHHBIX https://m.edsoo.ru/7f415fdc
ypaBHEHUM
5 @ynkuuu U rpapuku. CreneHHast yHKUIUS ¢ 12 1 https:/fresh.edu.ru/
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1 https:/fwww.yaklass.ru/
WppaunonansHbie ypaBHEHUS
4 [TokazarenbHas QyHkuus. [lokazaTenbHbIe 10 1 https:/fresh.edu.ru/
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHA. 18 1 bubmmorexa LIOK
Jlorapudmudeckne ypaBHEHHS https://m.edsoo.ru/7f415fdc
TpuroHoMeTpruyecKrue BEIPaXKEHUS U bubmmorexa [IOK
6 22 1 1
ypaBHEHUS https://m.edsoo.ru/7f415fdc
[TocnenoBaTenbHOCTH U IPOrPECCUU 10 https://www.yaklass.ru/
HenpepoeiBabie hynkmuu. [IponsBoaHas 20 1 https://resh.edu.ru/
9 HOBTOPCHI/IG, 0000I11IeHEe, CHUCTEMATH3ALIHS 5 5 httos:/fwww.yaklass. i/
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 2



https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KUIACC

KosauuyecTBo 4yacoB DJIEKTPOHHBIE
No HanMeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
1 HccnenoBanue GyHKITUH ¢ TOMOIIBIO 29 1 5 bubmotexa [JOK
MIPOU3BOIHOM https://m.edsoo.ru/7f415fdc
2 [TepBooOpa3zHas u uHTErpa 12 1 https://www.yaklass.ru/
3 I'paduku TpuroHomeTpuueckux HyHKIIHI. 14 1 bubmuorexa [IOK
TpuronoMerpuueckue HepaBeHCTBA https://m.edsoo.ru/7f415fdc
4 HppannoHanpHble, IOKa3aTEIbHBIE U 24 9 1 bubmuorexa LIOK
jorapu(MuyecKre HepaBeH CTBa https://m.edsoo.ru/7f415fdc
Kommiekchble yucna 10 https://www.yaklass.ru/
HatypanpHble 1 1ensle yncia 10 https://www.yaklass.ru/
CucreMbl pallMOHAIBHBIX, UPPALIMOHATBHBIX
7 HOKaBaTeJIIIDJHLIiIX U Jora I/I(I)l\flfq:CKI/IX 12 1 bubmrorexa LIOK
N P https://m.edsoo.ru/7f415fdc
ypaBHEHUI
8 3ajauu ¢ mapameTpaMu 16 1 https://www.yaklass.ru/
9 HOBToPeHI/Ie, 000011IeHNe, CUCTEMATU3ALIUS 16 5 5 httos://resh.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11 5



https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f415fdc
https://www.yaklass.ru/
https://resh.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYUEHUKA

* Anrebpa u Hayana ananmu3a: 10 ¥ kiaccel: 0a30BBbIA M YIIIyOJICHHBIM YpPOBHHU:
yueOHUK: B 2 yacTsx, / Mopakosuu A.I'., «3garenscTBo « MHEMO3MHA

* AnrebOpa u Hayana aHamu3a: 11 ¥ kjaccel: 0a30BBIA M YIIIyOJEHHBIA YPOBHH:
yueOHUK: B 2 yacTax, / Mopakosuua A.T'., «M3natenbctBo « MHEMO3HHAY

METOAUYECKUE MATEPUAJIBI JJISA YYUTEJIS

1. Anrebpa u Hayana maT. aHanuza. 10 kimacc. Meroaudeckoe nocodue. (rmpod.
ypoBetb) Mopakosuu A.I"., Cemenos I1.B. / M: Muemo3nna

2. Anrebpa u Hauana martematumdeckoro anaimuza. 10 kmacc. KoHTposibHbIE
paboThl. (mpod. ypoBens) ['mu3dypr B.U. / M: MueMo3uHa

3. AnreOpa u Havasma Matemaruyeckoro aHanmsa. 10 kmacc. CaMoCTosSITeNTbHbBIE
paboThl AJis yyalmmxcsi obmieo0pa3oBaTenbHbIX yupexaeHuit / JI. A. Anekcanaposa ; moj
pea. A. I'. MopakoBuya.: MHeMo3uHa

4, Anrebpa u Havana ananm3a. 10-11 kiaccel: TeMaTUyecKue TECThI U 3aYE€ThI
s obmeoopazosare. Yupexaenuit / JI.O. [enumera; nox pen. A.I.Mopuakouya. /
«MHemo3uHa»

d. AnreOpa n Hayana Mar. aHamza. 11 kmacc. Meroamdeckoe mocodue. (mpod.
ypoBeHb) Mopakosuu A.I'., Cemenos I1.B. /«Muemo3umay.

6. Anrebpa u Hauana maTtemaTudeckoro anaimmza. 11 kmacc. KoHTpoisibHbIE
paboTsl (pod. ypoBens). [ uzbype B.U. | «MHeMo3uMa.

7. AnreOpa u Havasia MareMaruyeckoro ananuza. 11 kmacc. CaMocToATenbHbIC
pabotsl / JI. A. Anexcannposa; noj pea. A. I'. MopakoBuya.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHBI CETH
HUHTEPHET

https://skysmart.ru

https://resh.edu.ru/subject

https://www.yaklass.ru/p/matematika

https://www.mathm.ru/egep.html

https://ege.sdamgia.ru/



https://alleng.org/d/math/math645.htm
https://alleng.org/d/math/math645.htm
https://alleng.org/d/math/math645.htm
https://alleng.org/d/math/math645.htm
https://alleng.org/d/math/math594.htm
https://alleng.org/d/math/math594.htm
https://skysmart.ru/
https://resh.edu.ru/subject
https://www.yaklass.ru/p/matematiка
https://www.mathm.ru/egep.html
https://ege.sdamgia.ru/
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