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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a30BOro ypoBHs s oOydaromquxcsi 11 kimaccoB pa3paborana Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJAN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HaumOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIed IIIKOJIbI, ITOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJIbHYIO 0a3y JUIA H3ydYyeHHUs BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOW CTOPOHBI, (OPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBINIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyIUpyeT CBOU JOCTUXKEHHUS B MaTeMaTHuuecKon popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue 1
aHaJNoOTHuI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIYYalOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETIEH peaqbHBIX CUTYallMid W WHTEPIPETAINH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B TpUpoOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENBHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanusyeTcsl Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIM BHUMAaHUS U OTBETCTBEHHOCTH 34 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOAUYECKUE JUHUN: «Uucna W BBIYUCIECHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM JOoruka». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOJHSISA APYr APyra U MOCTENEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, TMOCKOJbKY OOBEIMHSIET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX AUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKHUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydvamuecs OBIaJeBalOT BcE Ooliee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPLIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyH0 MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, IMOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajJu3a», NI PEUICHUs] CaMOCTOSITENIbHO CPOpMYyIUPOBAHHOM
MaTeMaTUYECKOM 3a7a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(dbopMHUpOBaHUE HABBHIKOB MCIIOJIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mikoje. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(bOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHBIX (OpPM 3amucu JEWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pallMOHANIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€iaTh IPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTYYarOT HABbIKM MPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICHCTBUH C 4YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IPOTSHKEHUU BCETO
oOyuyeHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasiene MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypPaBHEHHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxXO0XKJEHUWE HauOOJIBIUMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuu. JlaHHas
coJepKaTeNlbHas JUHUS BKIOYaeT B ce0s Takxke (OpMHUpPOBAHHE YMEHUH
BBINIOJIHATH pacy€Tel MO (opMynaMm, NpPeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TAKKE BBIPAKCHUM,



COJEpKAIINX CTENeHU W Jorapumbl. bmaromaps u3ydeHuio anreOpandeckoro
MaTepuasia MPOUCXOIUT  JalbHEWIee  pPa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS YYaIuXcs, (GOPMHUPYIOTCS HABBIKH JETyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEW B BHJE PaBEHCTB M HEpaBeHCTB. AnrebOpa
npemnaracT 3(PQGEKTHBHBIC WHCTPYMEHTBI IS PEIICHUS TPAKTHYCCKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HATJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMH €W TpaduKU» TECHO
NEPeIUIeTAeTCs ¢ IPYTUMHU JIMHUSAMU Kypca, MTOCKOJIBKY B KAKOM-TO CMBICJIC 331aéT
MIOCJIeIOBATEIBHOCTh U3YYCHHUS MaTepuana. Nzydyenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOTapu()MUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHH, UX CBOWCTB
U rpadMKOB, UCIOJb30BaHNE (DYHKIMHA JUIsI pEIICHUS 3a7ad U3 JAPYTUX YIeOHBIX
NIPEIMETOB U PEaIbHON JKM3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECCKUM aHAJIHM30M,
TaK U C PCIICHHEM YpaBHCHUH W HepaBeHCTB. IIpw 3ToM 0OOJbIIOC BHHUMAaHHE
ynensiercss (POPMHPOBAHUIO YMEHHUS BhIpakaTh (GOpMYJIaMu 3aBUCHUMOCTH MEXKITY
pPa3IUYHBIMUA BEJIWYMHAMH, HCCIEAOBATh TOJYYEHHBIC (YHKIIUH, CTPOHMTHh HX
rpaduku. MaTepuan 3Toi cojep)kaTeabHON JIMHUN HAIlCJICH Ha Pa3BUTHC YMEHUU
M HaBBIKOB, MO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYMHAMH B
pasnuuHON (opMe: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyeckoro aHaiv3ay MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEAO0BATH U
CTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOJbIINE W HaUMCHBIINE
3HAUEHUS, BBIYUCIATH IUIOMANU (GUryp u oObEMBI TEJl, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHUYECKUX MOJeNIed peambHBIX CHUTYyaIluH,
HAXOXXJCHUSI HAWIYYIIeTO PEIICHUS B TPHUKIAJAHBIX, B TOM YHCIE COIMAIBHO-
HPKOHOMHYECKHUX, 3aJadax. 3HaKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW pACIO3HABATh TMPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKe U HCKyccTBe. OOyuaromuecs y3HAIOT O
BBTAIONINXCS PE3YJbTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHS MAaTEMAaTHKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKass TUHUS «MHOXKECTBa U JOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB. [ €OpEeTHKO-MHOKECTBCHHBIC
MPEICTABIICHUS MTPOHU3BIBAIOT BECh KypPC IMTKOJIHHOW MaTEMaTUKH U TPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJYKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaThb €ro i
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTeMaTUYECKOI'O MOJIEIMPOBAHUA, KOTOpPbIE IPU3BAHbI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUS MOJIENIEH peaslbHbIX CUTYallUl, HCCIEOBaAHUS
TUX MOJEJIE C NMOMOIIbIO ammnapara ajreOpbl U MAaTeMaTHYECKOro aHajiu3a |
UHTEPIIPETallU ITOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepUal Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelIeHUs] NPUKIIAIHbIX 3a7a4. [Ipy pemieHun peanbHbIX NPAKTUYECKUX 3a1a4
yyaliMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX
3aja4 OpraHM3yeTcsl B MPOLIECCEe M3YyUEHHUs BCEX TeM Kypca «Anredpa m Havana
MaTEMAaTUYECKOT O aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 3 4yaca B Hejemto B 11 kimacce, Bcero —
102 ygaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

Yuciaa v BbIYMCICHUS

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

CreneHb ¢ pallMOHANIbHBIM TTOKa3aTesneM. CBOMCTBA CTENEHHU.

Jlorapudm uncina. [lecssTuuHble U HATypaIbHbIE JOTrapu(MBbI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHre BBIPAXKEHU, COACPIKAIIUX JOTrapHUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIIUX CTETEHH C PALMOHAIBHBIM
NIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

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

CucreMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3ajlad W3 Pa3Iu4HbIX 00JlacTe HAyKH W peajbHOU
KU3HU.

DOyHKUUM U TPaPUKH

Oyukrus.  [lepuonuueckue  dyHkiuu. [IpoMexxyTkKM  MOHOTOHHOCTH
byHkur. MakcuMyMbl 1 MUHUMYMBl (QyHKumuu. HamOombliee W HamMeHbIee
3HaueHue QYHKIIMHU HAa IPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBONCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QPyHKIIUHA, UX CBOMCTBA U TpaduKH.

HcnonszoBanue rpadukoB QyHKIHMA ISl PEIICHUST YPaBHCHUH W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (GYHKIUI IS HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPH PEHICHUU 3a/lad U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIIbHOM )KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie GyHkuu. Metoq HHTEPBAIOB 1Sl PEIICHUSI HEPABEHCTB.

[IpousBomnass ¢yaknun. ['eomerpudeckmii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBomnbie  dnemMeHTapHBIX  QyHKIUA.  DOpMyIBl  HAXOXKIACHUS
MIPOU3BOIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.



[IpumeHeHne Mpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HauOoNbIIero 1 HaMMEHbIIETo 3HaYeHUs] PYHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIy4dllIero pEIICHHS B
NPUKIAJHBIX 3ajayax, A OIPENCIIEHUs CKOPOCTH IpoLecca, 3aJaHHOIo
dopMyIoi niaK rpaduKoOM.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckudd u (u3MdecKuid cmbica. Boluucnenue
uHTerpana 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 pPe3yJbTAaThl OCBOCHHUS TPOTrpaMMbl y4eOHOIro MpeaMeTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTryeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B OCTPOEHHUE YCTOMIMBOTO OYAYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3IIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MAaTEMaTUYECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTUYECKUX Mpoliem;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYeCKOW KyJIbTYpOM Kak CpEJCTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yJbTaThl OCBOEHUS MPOrpaMMbl YU4E€OHOTO MpeaMeTra
«MaremaTtuka» XapaKkTepU3yITCsA OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eUcCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYyJcanwe2o  mMupa,  NHpuUMeHeHue  JI02U4eCKUX,

uccie008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble lornueckne NeUCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(uKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npenjaratb ~ KpUTEpUM s BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEpKJIEHUN (IIpsiMbIEe M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂCﬁCTBHSII

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHE TMPOTHBOpEUYHE, MpoosIemMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CIUIAaHUPOBAHHBIH OKCIICPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIICJIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUTHI MHGOpPMAIUKU, JAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

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

CTPYKTYpHpOBaTh WH(MOpMAIHIO, IPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOmeHue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJACHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOMN TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHMSIMU JpPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXMBaTh pa3juyve M CXOACTBO MO3HIIMUI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEHMYIIECTBA  KOMAaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHTEPHSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JNESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MIPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MNOHATUSMH: HATYpPAJIIbHOE, I1I€JI0€ YHUCIO; HCMHOJIb30BATh
MPU3HAKKU JETMMOCTH LIEJIBIX YKCEII, PAa3JI0KEHUE YUCIIa Ha MPOCThIE MHOXUTEIN
JUIs1 pellieHus 3a1a4.

OrniepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JorapudM Uuclia, ACCATUYHBIE M HATypajbHbIC
Jorapudmel.

YpaBHeHUs H HEPABEHCTBA

[IpuMeHsAT, CBOWCTBA CTEMEHHW IS MPeoOpa3OBaHMs  BBIPAKCHUH;
ONEPHUPOBATh MOHATUSMH: MOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB.

BoimonuaTs  mpeoOpa3oBaHUS  BBIPAKEHUN, COAEPXAIIMX  JOrapu(Mbl;
OTIepUPOBATH MOHATUSAMU: JOorapupMUYECKOE YypaBHEHHE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHECHUIN 1 HEPABEHCTB.

Haxonuts pemenus npocTennX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMa JIMHEHWHBIX YPaBHEHHU U €€ pEIICHHUE;
WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemenuss npoCTENIINX CUCTEM M COBOKYITHOCTEN pPallMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBath peajbHble CHUTyallUM Ha S3bIKe aireOpbl, COCTaBIATH
BBIDQKCHUS, YPABHEHHs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3aJayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOpsl.

DyHKUNM U TPAaPUKH

OnepupoBaTh  MOHATUSIMU: Nepuoanueckas  QYHKUHS, HOPOMEXKYTKU
MOHOTOHHOCTH  (YHKIIMH, TOYKM JKCTpeMyMa (QYHKUUHM, HAUOOJIbIlIEe U



HaMMEHbLIEE 3HAYeHUs (PYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh HUX IS
UCCIeI0BaHNs (PYHKIUH, 3aJaHHOU rpaduKoM.

OnepupoBaTh MOHATUSAMHU: TpaUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOW HU
TPUTOHOMETPUUYECKUX (PYHKIMH; U300pakaTb UX Ha KOOPJIWHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh JJIs PEIIeHUs] YPaBHEHUI U HEPaBEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IUIOCKOCTU rpadUKH JMHEHHBIX ypaBHEHHUI
Y UCIOJIb30BaTh UX JUIsl PELIEHUSI CUCTEMbI IMHEHHBIX YpaBHEHUI.

Ucnonw3oBate rpadukud QyHKUMA IS UCCIEIOBaHMS MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIUIHMH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATUAMU: HENPEpbIBHAS (QYHKUHKSA; TPOU3BOJIHAS (QYHKINU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUI CMBICT IPOU3BOIHOM JJIsl PEILICHUS
3a/1ay.

HaxoauTe npou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YHACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI HCCIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEOBAHUS K TOCTPOEHUIO IPauKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJIi HAXOXKICHHUS HAWIYYIIEr0 PpEeIIeHUs B
NPUKJIAJHBIX, B TOM YKCJIE€ COUUAbHO-OPKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: TepBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoMeTpUYecKuil U GU3NUECKUN CMBICI HHTErpaa.

HaxonuTte nepBooOpasHble 3JIeMEHTapHBIX (DYHKIMM;, BBIYUCISATH MHTETpal
no ¢popmyne Herorona—JleitGuua.

Pewate mpuknagHele 3aadyd, B TOM YHUCJE COLMAIBHO-’KOHOMHYECKOTO U
du3znuecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIM3a.



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas 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. TpuroHoMerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA.
. bu6mmoreka [IOK
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 hitps+//m.edsoo.ru/f1 1cdafd
5 WNHterpan u ero npuMeHeHUst 9 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHCHUH 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
7 HarypanbsHble u nensie yuca. 6 1 Bubmiorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 102 5 0




11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoububie | IlpakTHyeckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 CremneHb ¢ palliOHAIBHBIM TIOKa3aTEJIEM. 1
https://m.edsoo.ru/a52939b3
) CBOIICTBa CTENEHU C pallMOHAIBLHBIM | bubnuorexa [JOK
IoxasarejieM https://m.edsoo.ru/ff601408
[IpuMeHeHnEe CBOWCTB CTEIIEHH C
bu6mmoreka [IOK
3 palMoOHAIBHBIM IT0OKA3aTeIEM IPH 1
. . https://m.edsoo.ru/3d87e248
BBIYMCIICHUH 3HAYEHUHN BBIPAKCHHM
4 [IpeoOpazoBaHue BBIPAKEHUN, COICPKAIITIX | bubnuoreka [IOK
CTEIIEHU C PALMOHAIBHBIM OKAa3aTeJIEM https://m.edsoo.ru/343c6b64
ToxnecTBenHble mpeoOpa3zoBaHus
. bu6mmoreka [IOK
5 BBIPAXXEHU, COJIEPKAILNX CTENEHU C 1
https://m.edsoo.ru/4064d354
palOHAIBHBIM MOKa3aTeIeM
. bu6mmoreka [JOK
6 [IpocTeiimune noka3zareabHble YPABHEHUS. 1
https://m.edsoo.ru/85bc8132
7 Merto1bl penieHns noKa3aTeabHbIX | bu6mmoreka [JOK
ypaBHEHUH. https://m.edsoo.ru/be76320c
. bubnuoreka [JOK
8 [IpocTeiimune noka3areabHble HEPABEHCTBA. 1
https://m.edsoo.ru/3d408009
9 Meto il perieHns NpoCcTEeNIINX | bubnuoreka [IOK
II0Ka3aTeIbHbIX HEPABEHCTB https://m.edsoo.ru/bd5ff0ec
10 IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U | bubnuoreka [IOK
rpapux https://m.edsoo.ru/cebf10c6




[TpumeHeHne CBOUCTB U rpaduka

bubmuoreka [JOK

11 MOKa3aTeNbHON (PYHKIUH NP PEIICHUH
N https://m.edsoo.ru/536de727
YpaBHEHU U HEPABEHCTB
Kontponbnas padora Ne 1 no teme
2 "CrermneHp ¢ pallMOHAIBHBIM [10Ka3aTeIeM. bubnuorexa [JOK
[TokazarenpHas ¢pynknus. [lokasarenpHbie https://m.edsoo.ru/58e8e2{2
YpaBHEHHUS U HEpaBeHCTBA'.
13 [Tonsitne norapudma. JlecsaTuunsblii bubnnorexa [JOK
sorapudm. https://m.edsoo.ru/3e3230d4
14 [Tonsitne norapugma. HarypanbHbrit bubnuoreka [IOK
nmorapudm. https://m.edsoo.ru/lea72162
b K
15 CaoiicTBa orapugmos. mommorexa 110
https://m.edsoo.ru/da48154c
16 [Ipumenenne cBOWUCTB Jorapudma s bubnuoreka [IOK
BBIYHCJICHUS 3HAUYCHUSI BbIPAKECHUS https://m.edsoo.ru/4beff03b
[Ipumenenue cBOICTB orapudma amis
17 peoOpa3oBaHUs BRIPAKCHUH, COIEpIKAIIAX bubmorexa OK
peodp P > coAepRatl https://m.edsoo.ru/fe] 89£2d
sorapudmbl
13 [IpeoOpazoBaHue BBIPAKEHUN, COICPKAIITIX bubnuoreka [JOK
Jorapu(mBeI. https://m.edsoo.ru/fadb8aas
. bubnuoreka [JOK
19 [Ipocreiimue norapudmuueckrue ypaBHEHUSI.
https://m.edsoo.ru/3034724¢
20 Merto bl perieHus npoCcTeUImnX bubnnorexa [JOK
Jorapu(MUUECKUX YpaBHEHHIA https://m.edsoo.ru/712ac2d9
)1 [Ipocteiimmue norapudmuyeckue bubnuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/9e3f4bc9
” MeTo bl perieHns NpoCTeNIINX bubnuoreka [IOK

J'IOFapI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB

https://m.edsoo.ru/15bclctb




Jlorapudmuueckas QyHKIH, €€ CBOWCTBA U

bubmuoreka [JOK

23
rpaduk https://m.edsoo.ru/d68bbe9d
[Ipumenenne cBOWCTB U rpaduka
24 norapuMUIecKoil GyHKIMK PH PELICHUN bubmmorexa [TOK
P . o Pip https://m.edsoo.ru/9d102051
YpaBHEHUI U HEPABEHCTB
’5 @yHKIMA Yy = sin X, €€ CBONCTBA U rpaduk. bubnnorexa [JOK
@DyHKIMS Y = COS X, €€ CBOMCTBA U rpaduk https://m.edsoo.ru/beeff646
26 OyHKIMS Yy = tg X, €€ CBOMCTBA U rpaduK. bubnuorexa [JOK
OyHKIMA Y = ctg X, e€ cBoiicTBa U rpaduk https://m.edsoo.ru/d2e4601b
7 [IpeoGpa3zoBanue rpaduxos bubnuoreka [IOK
TPUTOHOMETPUUECKUX (PYHKIIUMA. https://m.edsoo.ru/ba9da96d
Tpuronomerpryeckoe HeEpaBEHCTBO BUA Sin
. bu6moreka [IOK
28 X > a (sin X < a) ¥ COOTBETCTBYIOIINE
https://m.edsoo.ru/24ab3c53
HECTPOTHE HEPABEHCTBA
Tpuronomerpryeckoe HEpaBEHCTBO BHIA
bu6mmoreka [IOK
29 cos X > a (cos X < a) ¥ COOTBETCTBYIOIIHE
https://m.edsoo.ru/5272b%al
HECTPOTHE HEPABEHCTBA
Tpuronomerpruyeckoe HepaBEHCTBO BHA t
P P P Aa g bu6mmoreka [JOK
30 X > a (tg X < a) U COOTBETCTBYIOLIUE
https://m.edsoo.ru/0c837397
HECTPOTHE HEPABEHCTBA
Tpuronomerpruueckoe HepaBEHCTBO BHUJIA Ctg
31 X > a (ctg X < a) ¥ COOTBETCTBYIOIINE Bubmmorexa LIOK
& yrom https://m.edsoo.ru/e6e1901f
HECTPOTHE HEPaBEHCTBA
1 Pemenune TpUroHoMeTprYECKUX HEPABEHCTB, bubnuorexa [IOK
CBOJISIIMXCA K ITPOCTEUILINM https://m.edsoo.ru/0f903c75
KonTtponpHas padota Ne 2 o temam
33 "Jlorapupmuueckas GyHKIHSL.

Jlorapudmuueckue ypaBHEHUS U




HepaBeHcTBa" U "TpUroHomeTpuyeckue
GyHKIUHT 1 UX TpaduKy.
Tpuronomerpuueckue HepaBeHcTBA"

34 [TonsiTre HenpepbIBHOW QyHKIIUU Bubnrotexa LIOK
pep YHKIGH. https://m.edsoo.ru/0731ad3d
35 Meroa MHTEPBAJIOB JUIsl HEIPEPBIBHBIX bubnuorexa [JOK
byHKIINN https://m.edsoo.ru/723dd608
36 Pemenne HepaBeHCTB METOIOM MHTEPBAJIOB bubmorexa HOK
P A P https://m.edsoo.ru/6c8d36ft
b K
37 [TonATHE TPOU3BOHOM. nomHorexa LO
https://m.edsoo.ru/a413eca9
. . bubmuorexa [JOK
38 Pu3NYECKU CMBICI IPONU3BOIHON
https://m.edsoo.ru/c7550e5f
. . bu6mmoreka [IOK
39 ['eomeTpuueckuii cMbICT IPOU3BOIHON
https://m.edsoo.ru/14ab3cdb
bu6mmoreka [IOK
40 [Ipousso € DJIEMEHTA .
POU3BOAIHBIC SICMCHTAPHEIX (YHKIHI https://m.edsoo.ru/c12a0552
41 [IpousBoHAs CyMMBI B pa3HOCTH (DYHKITHIA bubmorexa HOK
POTSBOMHAL CYNMEL H P YHIH https://m.edsoo.ru/1de34d4d
bu6mmoreka [JOK
42 I1 ene .
POH3BOLHAS IPOHIBEACHILA QYHKIUME https://m.edso0.ru/d598201
bubnuoreka [JOK
43 I1 i
POM3BO/IHAA HACTHOTO (yHKIMii https://m.edsoo.ru/17af2df9
bubmuoreka [JOK
44 I1 i
POM3BOIHA CIIOKHOH (yHKIIN https://m.edsoo.ru/a8ca5ad4
bu6mmoreka [JOK
45 B i
PIHHCIICHHE TPOUSBOHOH (I)yHKLII/II/I https://m.edsoo.ru/Ob411edd
46 HccnenoBanue GpyHKIIMN HAa MOHOTOHHOCTh bubnuoreka [IOK

C IIOMOIIBIO MPOU3BOIHON. Bo3pactanue u

https://m.edsoo.ru/caf9bd2f




yObIBaHuE (YHKIIUH.

47 Touxu 3xcTpemyma. Kpurnueckue Touku bubmmorera LIOK
https://m.edsoo.ru/fac78f05
43 [IpuMeHeHne npON3BOIHON K UCCIEA0BAHUIO bubnuorexa [JOK
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI https://m.edsoo.ru/fb6a8acf
49 [TpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO bubmmoreka [{OK
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI https://m.edsoo.ru/cffcb7eS
50 Hawubonpiree 1 HanMeHbIIIee 3HAYCHUS bubmmoreka [{OK
(yHKIMH, HETIPEPhIBHOW Ha OTpE3Ke https://m.edsoo.ru/d9469916
51 Haxoxnenne HanOOJIBIIETr0 M HANMEHBIIIETO bu6moreka [IOK
3HaueHUs QYHKIIUU Ha OTpE3Ke https://m.edsoo.ru/ad15000e
Pemrenne 3a1a4 Ha SKCTpEMyMBI U
52 HaI/I6OJ'II)IHI/I§ u HaHMermHZhiHaqunﬂ buomorexa OK
https://m.edsoo.ru/86adcbfd
byHKIIUN
[IpumeneHnne nporu3BOIHOM JIst
53 OTIPEIEIICHUS CKOPOCTH M YCKOPEHUS bubnuoreka [IOK
nporiecca, 3a7aHHOTO GOPMYIION UITH https://m.edsoo.ru/13205d80
rpagpukomM
[Ipumenenne npou3BOIHOM ISt
54 OIIPEICIICHUS CKOPOCTH U YCKOPEHUS bubnuoreka [JOK
mporecca, 3a1aHHOTO GOpMYIIOi UITN https://m.edsoo.ru/403bfb0d
rpagukomM
55 [IpuMeHeHne npon3BOIHON NPU PELICHUU bubnunorexa [JOK
OIITUMHU3ALMOHHBIX 3a71a4 https://m.edsoo.ru/6db0b423
56 [IpumeHeHne MPON3BOIHON IIPH PELICHNN bubnuorexa [IOK
3a/1a4 5KOHOMHUYECKOTO COJEpKaHUs https://m.edsoo.ru/0Oadbcelb
57 KonTtposnpHas padora Ne 3 o teme bubnuoreka [IOK

"[IpousBonnas. llpumenenune

https://m.edsoo.ru/f8e¢d5f99




MIPOU3BOTHOM".

58 [TonsTue mepBooOpa3zHOM bubmmorexa [IOK
P P https://m.edsoo.ru/d777edf8
bubmmoreka [{OK
59 I1 0 i
CPBOOOPAsHbIE SICMEHTAPHBIX (yHKILHid https://m.edsoo.ru/30c3697b
bu6 OK
60 [IpaBuna HaxoXkAEHUS TEPBOOOPA3HBIX. nomotexa [
https://m.eds00.ru/391272c¢9
" bubnuoreka [JOK
61 [TonATHE ONpEneNnEHHOTO UHTErpaa.
https://m.edsoo.ru/d359fb5f
2 I'eomerpuueckuii u GpU3NYECKUIN CMBICIT bubnuoreka [IOK
OIIPEACIIEHHOTO UHTETpaja https://m.edsoo.ru/07eb464b
63 Brrunciienue onpeaenéHHOro HHTErpajia mno bu6mmoreka [IOK
dhopmyne Hetotona — Jleitoania https://m.edsoo0.ru/b9b225¢3
N bu6mmoreka [IOK
64 [nomane KpUBOJIMHEHHOW TPaAICIUH.
https://m.edsoo.ru/b800deb4
65 Brruucnenue miomniaaei miockux Guryp ¢ bubmuorexa [JOK
TMIOMOTIBIO OTMIPENIETIEHHOTO UHTETpaIa https://m.edsoo.ru/f5eed075
Brruucnenune nnomazaei ¢uryp Ha
. it duryp bu6mmoreka [JOK
66 KOOPJAMHATHOM IJIOCKOCTH, ONTUCHIBAEMBIX C
. https://m.edsoo.ru/41da431a
MTOMOTIIBIO (PYHKITHIA
. . bubmuoreka [JOK
67 Cucrempl TMHENHBIX YPAaBHEHUH.
https://m.edsoo.ru/b648235a
68 MeTo1bl penieHns CUCTEM JTUHEHUHBIX bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/5ab83864
. . bubmuoreka [JOK
69 Pemenue cucreM JIMHEWHBIX ypaBHEHUI
https://m.edsoo.ru/a4d65ee5
70 Pemenue npukiaaHbIxX 3aa4 ¢ IOMOULIBIO bubnuoreka [IOK

CUCTEMBI JINHEWHBIX YPaBHEHUN

https://m.edsoo.ru/aa5962¢el




Cucrembl U COBOKYITHOCTH YPaBHEHUH U
HEPaBEHCTB. MeTO bl pELICHUS CUCTEM U

bubmuoreka [JOK

71
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN https://m.edsoo.ru/48190472
Y HEPaBEHCTB
7 Cucrembl UppaMOHATIBHBIX YPABHEHUN U bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/2dbd3859
73 Cucrembl MOKa3aTENbHBIX YPaBHEHUN U bubnuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/7ab8d17e
74 Cucremsl norapupMUIECKUX YPaBHEHHUHN U bubnuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/81cccfe9d
75 CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUH bubmuorexa [JOK
U HEPABEHCTB https://m.edsoo.ru/039949bf
76 Hcnonws3oBanne rpadmkoB PyHKIHHN 7151 bu6moreka [IOK
pelLIeHNs] ypaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
77 [IpumeneHnne ypaBHEHU, HEPABEHCTB M UX bubnuoreka [IOK
CHUCTEM K PELIEHUIO 3a7a4 https://m.edsoo.ru/ca878deb
KonTtponbnas padota Ne 4 o reme
78 "Nurterpan u ero npuMeHenus. CucreMsl Bubmrorexa LIOK
P o p ' https://m.edsoo.ru/471c735b
ypaBHEHUN".
bu6mmoreka [JOK
79 MHoOxecTBa HaTypabHBIX U LEIbIX YHCEI
https://m.edsoo.ru/3ceel327
bubnuoreka [JOK
80 [Ipu3Haky nenMMOCTH LENbIX YUCE
https://m.edsoo.ru/a35al131d
. bubmuoreka [JOK
81 CBoMCTBa OEIMMOCTH LEJIBIX YHCEI
https://m.edsoo.ru/ef10c4{9
20 [IpuMeHeHne npu3HaKOB ASIUMOCTH LETBIX bubnunoreka [JOK
YHCEI IIPU PELICHUH 3a1a4 https://m.edsoo.ru/51696a67
83 [IprmeHeHnne CBOMCTB IEIMMOCTH LENBIX bubnunoreka [JOK




YyCell IIPU PELICHUH 3a1a4

https://m.edsoo.ru/fab81c0e

Pemenue npaktuyeckux 3aaayd Ha CBOMCTBa

bubmmoreka [{OK
84 Y MPU3HAKU JEITUMOCTHU LEJIbIX U
https://m.edsoo.ru/ef2c6e43
HaTypaJbHBIX YUCEN
[ToBTOpenue. Beruncnenne 3Ha4eHU
. bubnuorexa [JOK
85 BBIpAXKEHUH, COJIEPIKAIIUX IPOOHBIC YHCIIA,
https://m.edsoo.ru/0312cf8c
HaTypaJbHBIE U IIEJIbIE CTENIEHU YHCEell
[ToBTOpenue. Beruncnenne 3Ha4eHH
bubmmoreka [{OK
86 UPPalMOHAIBHBIX U TPUTOHOMETPHYECKUX
N https://m.edsoo.ru/247d2fe7
BBIpKCHUI
g7 [ToBTOpeHue. Pemenne TEKCTOBBIX 3a/1a4 HA bu6moreka [IOK
JpOOH, TIPOIIEHTHI, OTHOIIICHHS https://m.edsoo.ru/e8b87729
[ToBTOpenue. Pemenune
bu6mmoreka [IOK
88 MPAaKTUKOOPUEHTUPOBAHHBIX 3a71a4 C
= https://m.edsoo.ru/513c9889
MIPUMEHEHHUEM CBOMCTB JEIIMMOCTH
[ToBTOopenue. Pemenne
bu6mmoreka [IOK
89 MIPaKTUKOOPUEHTUPOBAHHBIX 3a/a4,
https://m.edsoo.ru/1bf2fb98
coJiepkaiux (GopMyIibl
bubnuoreka [JOK
90 Hrorosas koHTposIbHAs paboTa. 1
https://m.edsoo.ru/9c44cbea
[ToBTOpEeHue. DnemMeHTapHbIe KIIMH,
P N P (be bubmuoreka [JOK
91 rpaduku QyHKUIUN, YTEHHE CBOMCTB
. https://m.edsoo.ru/337aad59
¢dbyHKMit Ha rpaduke
[ToBTOpenue. [lelicTBUTENBHBIE YHCIIA,
9 CpaBHEHHUE JEHCTBUTEIbHBIX YUCEN Ha bubnunoreka [JOK
KOOPJAMHATHOU HPSIMOM U C TIOMOUIBIO https://m.edsoo.ru/a86014¢el
CBOMCTB (YHKIIHI
93 [ToBTopenue. JInHeliHbIE YpaBHEHUS U bubnunoreka [JOK




HepaBeHcTBa. CUCTEMBI IMHEWHBIX
ypaBHeHUH. CHUCTEMbI JTUHEHHBIX
HEPaBEHCTB. AnredpanyecKue u
rpaduUecKue MEeToIbl pemeHus. Pemenne
TEKCTOBBIX 33724

https://m.edsoo.ru/5c¢45a60a

[ToBTOopenue. KBanparusie u qpoOHO-
parMoHaIbHBIC YPaBHEHUS M CHCTEMBI C

bubmmoreka [{OK

94
HUMH, rpapuuecKkue u anredpandeckue https://m.edsoo.ru/19304aba
METO/IbI PEIICHUS
[ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 C
bu6moreka [IOK
95 TTOMOTIIBIO KBaIPATHBIX U IPOOHO-
. https://m.edsoo.ru/c3d4b282
paIrMoHAIBHBIX YPABHEHHUH M UX CHCTEM
[ToBTopenue. ITpocTeiinme nokazareibHbIE
%6 1 Jorapu(MUUECKue ypaBHEHUS, bubnuoreka [IOK
rpaguvecKue u anredOpandeckue METOIbI https://m.edsoo.ru/a20b8a4c
pereHus
[ToBTOopenue. TpuronomeTpuueckue
bu6mmoreka [JOK
97 ypaBHEHUs, rpaduyeckue u anredpanyeckue
https://m.edso0o.ru/2276973
METO/Ibl PEIICHUS
[ToBTOpenue. KBagparHsie HepaBeHCTBa,
bu6mmoreka [JOK
98 rpaduyeckue u anredOpanyeckre MeTO/ bl
https://m.edsoo.ru/a012476d
perieHus
[ToBTOpenue. IlokazarenbHble HEPABEHCTBA,
bubnuoreka [JOK
99 rpaduyeckue u anredbpanueckrue MeTO bl
https://m.edsoo.ru/d620c191
perieHus
[ToBTopenue. Jlorapudpmuueckue
P puc bubnmuoreka [JOK
100 HEpPaBEHCTBa, IpaHuecKue u

anre6pa1/1qec1<ne MCTO/JbI PCIICHUA

https://m.edsoo.ru/7017196f




101 [ToBTopenue. [IpousBoaHasi, npuMeHeHUE | bubmmoreka [IOK
IIPOU3BOIHOM IIPU PEIICHUH 3a1a4 https://m.edsoo.ru/b648235a
bubmmoreka [{OK
i 1
102 O0001menne, cucreMaTn3anusa 3SHaHUH hitps://m.edsoo.ru/5ab83864
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




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

Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 kmacc.

1. A. Anumos, 0. M.Komnsarun,M.B. TkaueBa,H.E.®enoposa, M.U.111aGynun
VYyeOnuk. bazoselit u yrinyonennsiii. M., IIpocsenienue, 2024.
METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
- b. I'. 3uB. lunaktuueckue marepuansl. AnareOpa u Hadana aHanusa. 11
KJ1acc.

- M. U. llaGynun. AnreOpa v Hauaja aHaiau3a. J{uIakTudeckue MaTepuaibl
g 10-11 xmaccos.

- A. TI. EpmoBa. CamocTosITeIbHBIE M KOHTPOJIbHBIE paboThl. Anredpa 10-11
-llapeirun U.®., T'ony6eB B.W. ®akyabTaTUBHBIN KypC IO MaTEMAaTHKE

(10xmacc). — M.: IIpocsenienue, 2009.

-Illapeirun U.®., T'ony6eB B.W. ®akyabTaTUBHBIN Kypc IO MaTeMaTHKE

(11xmacc). — M.: IIpocsemenue, 2009.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. bu6mmoreka IHOK

2. http://interneturok.ru/
3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru

S5.http://intergu.ru/



6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/

8.http://www.openclass.ru/
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