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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana mMaTeMaTHUYECKOrO aHAM3a» SIBISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJIbHYIO ©0a3zy JUId H3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOIUMOM JIIi OCBOCHHSI
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHaju3a 3aKJIaJIbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B Toxke Bpemsi OBIajecHUE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUYECKOE MbIIIIeHHEe. B xome nzydenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTHUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak 4depe3 ydeOHbIM Marepuall, cocOOCTBYIOIINN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeTtoguku oOydeHus airedpe W HayajlaM MaTeMaTH4EeCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuuun  u rpadpuku», «YpaBHeHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIE Kypc  ABISIETCSA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MaTEMaTUUYECKUM armapaToM, y HUX MOCIEI0BaTeIbHO (GOPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7ja4M, a 3aT€M UHTEPIIPETUPOBATH IMOJYUYECHHBIN PE3YIbTar.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢dopme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUS UCTIOIB3YIOTCSA P UCCIIEA0BAaHUN
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH pacy€Thl MO (opMynaM, NPeoOpa3oBaHUs UENbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepraja MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILUICHUS YyYalluXcs, (POPMUPYIOTCS HABBIKU JIE€IYKTUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeajaraeT AQQEKTUBHbIE WHCTPYMEHTBI [JIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapuMUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss (GOPMHUPOBAHUIO YMEHUsSI BbIpakaTh (OpMYyJaMu 3aBUCHUMOCTU MEXKIY
pa3TUYHBIMUA BEJIUYMHAMH, MCCIE0BATh MOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHHUS, BBIYUCIATH IUIOMAAU (PUryp u OO0BEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYAlUH,
HaxO0KJICHUS HAWJIy4YlIEero PEIICHUS B IPHUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOI'O aHajau3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHHH paclio3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIIAIOIINXCA PE3YJIbTaTaX, MOJIYYEHHBIX B XOJ€ PAa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeToANYECKas JTUHUS «MHOXKECTBA U JOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. €0pPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECH KYPC IIKOJBHOW MAaTEMAaTUKH W IPEIAraroT



HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHIIONIMI BCE pa3feiabl MATEMATUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IIPU3BAHbI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
ATUX MOJEJIEH C MOMOIIbIO almnapara ajreOpbsl U MaTEeMAaTUYECKOrO0 aHAINW3a U
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AerioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTe€pUall Kypca IUPOKO UCIIOIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliMecs pa3BHUBAIOT HAONIONATENbHOCTb, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpOLlecCe M3YyUeHUs BCEX TeM Kypca «AnreOpa M Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

denepanbHbId yUeOHBIM TIIAH IS 00pa30BaTEIbHBIX YUpekIeHui Poccuiickoit
O®enepanyu, OOIT COO mxkonsl u IlpuMepHass mporpamMma MO MaTeMaTUKE
npexycMaTpuBaeT 00si3aTelbHOE M3yUYeHHE anreOphl Ha YpPOBHE CPEIHETO0O0OIIETO
obpazoBanusa B 11 kmacce B oobeme 102 wacoB (3uaca B Hememnto, 34 ydeOHBIX
Hezenb). B cooTBETCTBHUM CO MIKOJIBHBIM T'OI0BBIM YYEOHBIM IJIAHOM HA M3yY€HUE
anreOpsl B 11 kmacce pacnpeneneno 102 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA

11 KJIACC

Yucia v BbIYMCICHUS
HarypanbHubie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.
CteneHb ¢ palioHaJIbHBIM TTOKa3aTeneM. CBONCTBA CTETICHHU.
Jlorapudwm uncna. JleciTHIHBIE U HATYpaTbHBIC JOTAPU(PMBI.
YpaBHeHUS U HEPABEHCTBA
[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
[IpeoOpa3oBanre BBIpAKEHUI, COIEPKAIMMX CTETICHH C PAMMOHATBHBIM

MOKa3aTeJIEM.
[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
[TokazarenbHble ypaBHEHUSI U1 HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.



CucTtembl TMHENHBIX ypaBHEHHN. PellleHne MpuKIagHbIX 3a/1ad ¢ IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUM.

CucTtemMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3HU.

DYyHKIUHN U TPAaPUKHU

Oyukiusa. [lepuonnueckue  ¢yHkuuu. IIpomMexyTku  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U MUHUMYMbl (pyHkiuu. HamOosbliee W HauMeHbllee
3HaueHue PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudpmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku.

Hcnonb3oBanue rpa@ukoB QyHKIUN JJIs pelIeHHs] YPAaBHEHUH U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOIIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

HenpepoiBubie ¢hyHKIMU. MeToa MHTEPBAIOB JIsl PEIICHHs] HEPABEHCTB.

[IpousBonnas  ¢yakuun. [eomerpudecknii u  QuU3MUECKUN  CMBICIH
IIPOM3BOIHOM.

[IpousBoaHble  d7MeMeHTapHBIX  QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHUE TTPOM3BOIHON K HCCIIEOBAHHMIO (DYHKIIMH HA MOHOTOHHOCTH H
skcTpeMyMbl. HaxoxaeHne HanOoblero 1 HauMEHBIIETO 3HaYeHUsT QYyHKIIUU Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOAHOM ISl HAXOXKICHUS HAWIIY4YIIEro pPELICHUS B
NPUKIAIHBIX 3aJadax, I OIPENENICHHs CKOPOCTH IIpoLecca, 3aJaHHOro
dbopmyoi uiau rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii U (pu3udeckuid cMbIC. BrruncieHne uHTerpaia
o ¢popmyine Herorona—Jleioaua

IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro mnpeamera «MaremMatuka» JTOJDKHO oOOecreYnuBaTh
JTOCTI)KCHUE Ha YPOBHE CpeIHEro oOIero oopa3oBaHus CICIYIONINX TUHIYHOCTHBIX,
METanpeaAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE PE3yJAbTAThl OCBOCHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKM 00YyJaIOIIEerocsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEJICTABICHHUEM O
MaTeMaTH4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMO/JICIICTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO IOBEICHUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOWYUBOTO OYIYILIETO.

DcCTeTHYECcKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, paccyKXICHUM;
BOCIIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCHUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 3A0pOBOro U 0e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTBIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IICHHOCTU TPYAOIIOOUS; HHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPUWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccnrn W peaTn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTHYEeCKOMY OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XKU3HU, TOTOBHOCTbIO K AKTHUBHOMY
YYaCTHIO B PEIICHUHU NMPAKTUYECKUX 3324 MATEMAaTUYE€CKOM HATPABICHHOCTH.



DKOJIOTUYECKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMATILHOMN
Cpelbl, OCO3HAHHEM TJ00AJIBHOTO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM IJis1 pelieHus 3a7ad B
o0JlacTl OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, MOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOW eSITeIIbHOCTH, ITaroB €&
pPa3BUTHS M 3HAYUMOCTH JJIS Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYH) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapakTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsMUY, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvmvle  Oelicmsusi, — 0becneyuUsaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpYJCcalouje2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,

Uccne008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrle nornueckue IeUCTBUA:

e BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKKA MATEeMATHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymHpoBaTh ©  NPEOOPa3OBBIBATH  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

eBBISIBIIATH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeunss B (aKTaxX, AaHHBIX, HAONIONCHHUSIX W YTBEPKICHHSIX;
mpeasiaraTh ~ KPUTEpUHM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



e I€JaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesIbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTIO), BHICTpAaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BHIOUpPATh CMOCOO peleHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

bazoBbie nccnenoBaTenbCKUe AEUCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMHU, SIBICHUSMU,
POLIECCAMU;

e CAMOCTOSITENIbHO (POopMynupoBaTh OOOOIIEHHS U BBIBOJABI 10 PE3YJIbTaTam
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmeii:

¢ BBISIBIIATH JIePUIIMTHI UHPOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX JJII OTBETAa HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BHIOUPATh HHPOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U ()OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh MH(OPMAIHIO, MPEACTaBIATh €€ B pazIUYHbIX (Popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

* OLICHUBATH HaJEXHOCTD uHbOopMaLuu 1o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

CQbOpMMpOGdHHOCWlb COYUAIbHBbIX HABbLIKOB 06yqar0u;uxc;t.

OO0uienue:
¢ BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXKICHUS B COOTBETCTBUHU C YCIIOBUSIMHU
U LEeIIMU OOIIEHHUS, SCHO, TOYHO, IPAMOTHO BBIPA)KaTh CBOIO TOUYKY



3peHUsl B YCTHBIX W NMHUCbMEHHBIX TEKCTAX, JAaBaTh MOACHEHHS MO XOIYy
pelieHus 3aJa4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YNIbTAT;

eB X0/i€ 0OCYXXJIEHHs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOH TEMBlI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAXKEHUS;

o IPEACTABIISTH PE3YNbTATHl PEUICHUS 3a7a4l, IKCIIEPUMEHTA, UCCIIEA0BAHMS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHHS C Y4ETOM
3a/1ay Ipe3eHTalM 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHHUYECTBO:

e IOHUMATh U KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYATbHOM
paboThl MpU peuieHuM Y4eOHBbIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAaHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOJBKUX JIFO/ICH;

¢ y4aCTBOBATh B IpYMIOBHIX (opMax paboThl (00CykaeHUs, OOMEH MHEHH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHS C JAPYrMMH WIEHaMHU KOMaHJbI;
OLIEHHMBATh KAaueCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHSL.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugaom
Gopmuposanue cMviCi108bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTAaBIIATH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  IIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibpTaTa peuieHrus MaTeMaTUYECKOU 3aa4u;

e IPEJIBU/IETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEJId U YCIOBUAM, OOBIACHATH
OPUYUHBI JIOCTUKEHUS WM HEJIOCTUKEHHSI PE3yJIbTATOB JNESITEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



OcBoenune yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTHIEeCKOrO aHAIIM3a» Ha
YPOBHE CPEeHET0 00I1IeT0 00pa3oBaHusl TOKHO 00eCIeunBaTh JOCTHKEHUE
CIIEIYIOIINX MPEAMETHBIX 00pa30BaTEILHBIX PE3YIHTATOB

11 KJIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSMH: HATypaJIbHOE, IEJ0€ YHCIO; HCMOJIb30BaTh
NPU3HAKK JETUMOCTH LIEJIBIX YHUCEN, PAa3I0KEHUE YUCIIA HA MPOCThIE MHOKHUTEIH
IUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UYHCIa, TECATHYHBIE W HATypajbHbIE
JorapugMsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpumensT, CBOMCTBA CTEMEHW JUIsI  TIpeoOpa3oBaHUs  BBIPAXKEHUI;
ONEpUPOBATh MOHATUSIMH: TOKA3aTEJIBLHOE YpPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHHNI U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUS  BBIPAXKEHUW, COAEpNKAIIMX JOrapu(Mbl;
OIepUPOBATH MOHATUSAMU: JOrapupMUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI TOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTk pemenuss npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEHHBIX yYpaBHEHUW U €€ pEUICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUN JJISl PELICHUSI IPAKTUYECKHUX 3a4au.

Haxomute pemieHnsi npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pallMOHATBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peallbHbIE CUTyallMl Ha fA3BIKE aireOpbl, COCTABITH
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMbI II0 YCJIOBHIO 3aJayH,
MCCJIEeI0BATh MOCTPOEHHBIE MOJIETN C UCTIOJIb30BAHUEM allliapaTa anreopsol.

DyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TepuoaAnYecKas  (YHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH OJKCTpeMyma (yHKIUH, HauOosibliee U
HAaWMEHbIIIeEe 3HA4YeHUS (QYHKIMM HA TMPOMEXKYTKE; HWCIOIb30BaTh WX IS
uccie0BaHus GyHKINM, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUSAMH: TpapUKH TOKA3ATEIHHOUW, JIOTapu(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX HA KOOPJAWHATHOW TUIOCKOCTH H
WCIMOJIB30BATH JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.



N300paxkaTh HA KOOPAMHATHOM IUIOCKOCTU TrpaUKH JIMHEHHBIX ypaBHEHUH
Y UCTI0JIB30BaTh UX [l PELICHUS CUCTEMbI JUHEUHBIX YPaBHECHUM.

Ucnonw3oBate rpadukd (QyHKUMA IS UCCIENOBAaHMS MPOIECCOB MU
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIIIHH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMU: HENpepbIBHAS (QYHKUHUSA; TPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKUI CMBICT TPOU3BOIHOM JIJIs1 PEILICHUS
3a/1ad.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHbIE
CYMMBbI, TPOU3BEEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI HCCIEe0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEOBAHUS K TOCTPOEHUIO IPapUKOB.

Hcnonp3oBaTh NPOU3BOAHYIO JUISL HAXOXKJICHUS HAWIIYYIIErO0 pPELICHUS B
IPUKIIAJHBIX, B TOM YUCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoOMeTpUYEeCKui U U3NUECKUN CMBICI HHTErpaa.

HaxonuTte nepBooOpa3Hble 3JeMEHTAapHBIX (DYHKIIMM;, BBIYUCISATH HMHTETpal
no popmyne Herorona—Jleitouuiia.

Pewrate mpukiagHeie 3a7a4, B TOM 4YMCIIE COLMUAIBHO-D)KOHOMHUYECKOIO U
(¢u3nyeckoro xapakrepa, CpeiCTBaMHU MaTEMaTHUECKOTO aHAIHU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
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B IIPUKJIAJIHBIX 3a/a4ax,
IJISL OTIPEZICTICHHS
CKOPOCTH IIpolLecca,
3aJaHHOTO (POPMYJIIOit
WM rpaduKoM

KontponsHas pabora

o teme "lIponsBoanas.

bu6mmoreka [{OK

o7 i 29.01 https://m.edsoo.ru/f
PHMEHEHHE 8ed5f99
MIPOU3BOTHOM
[IepBooGpa3nas. bubnuorexa [JOK
58 Tabmuma 3.02 https://m.edsoo.ru/d
MepBOOOPA3HBIX 777edf8
[IepBooOpa3nas. bubnuorexa [JOK
59 Tabmuma 4.02 https://m.edsoo.ru/3
HepPBOOOPA3HEIX 0c3697b
WHrerpai,
N bu6moreka [IOK
TCOMETPHYCCKUAN U
60 . 5.02 https://m.edsoo.ru/3
(buznueckuit CMbICI 91272¢9
WHTETpaia
Huterpan,
. bu6moreka [IOK
TCOMETPHYCCKUN 1
61 . 10.02 https://m.edsoo.ru/d
(bUBUYECKUN CMBICTT 350fh5f
WHTETpaja
Huterpan,
. bu6moreka [IOK
FCOMETPUYCCKHUI U
62 . 11.02 https://m.edso0.ru/0
(bu3HYECKUN CMBICIT 2eb464b
WHTErpajia
Brrancienue bubnuoreka [JOK
63 WHTeTrpaJia 1o ¢hopmysie 12.02 https://m.edsoo.ru/b
Herorona—Jleiibaura 9b225c3
Brruucnenue bu6mmoreka [JOK
64 UHTerpania mno gopmyie 17.02 https://m.edsoo.ru/b
Herorona—Jleiibaura 800deb4
Brruucnenue bu6mmoreka [JOK
65 WHTErpana mno gopmymie 18.02 https://m.edsoo.ru/f
Hrrotona—Jleionuma 5eed075
Brruucnenue bu6mmoreka [JOK
66 WHTErpana mno gopmymie 19.02 https://m.edsoo.ru/4
Hrrotona—Jleionuma 1da43la
. bu6mmoreka [JOK
CucTeMbl TUHEHHBIX
67 24.02 https://m.edsoo.ru/b

yYpaBHEHUH

648235a
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CucreMsl JIMHERHBIX

bubnuoreka [IOK

68 ABHCHIL 25.02 https://m.eds00.ru/5
yp ab83864
Pemenne npukitagubix
bu6mmoreka [{OK
3a/1a4 C IIOMOIIBIO
69 CHCTEMEL THHEHHEL 26.02 https://m.edsoo.ru/a
. 4d65ee5
ypaBHEHUI
Pemenne npukitagHbIx
bu6mmoreka [IOK
3a/1a4 C IIOMOIIBIO
70 CHCTEMEL THHEHHEL 3.03 https://m.edsoo.ru/a
. ab962el
YpaBHCHHIA
Cucrembl u
COBOKYITHOCTH IIEJIBIX,
parMoHaIbHBIX,
bubmmoreka [{OK
HPPaIMOHAIbHBIX,
71 OKA3ATCIEHELX 4.03 https://m.edsoo.ru/4
’ 8190472
Jorapu(pMUIECKUX
YpaBHEHUH U
HEPaBCHCTB
Cucrtemsbl 1
COBOKYITHOCTH IICJIbIX,
paInoHATbHBIX,
bu6moreka [IOK
HUPpAMOHATIBHBIX,
72 OKA3ATIEHLIX 5.03 https://m.edso0.ru/2
’ dbd3859
JorapuPMUIECKUX
YpaBHEHUH U
HEPaBEHCTB
Cucrtemsbl u
COBOKYITHOCTH IICJIbIX,
panoHAIbHBIX,
bubmuoreka [JOK
HPPAMOHAIIbHBIX,
73 OKA3ATEIEHELX 10.03 https://m.edsoo.ru/7
’ ab8d17e
JorapupMUIECKUX
YpaBHEHUH U
HEPaBCHCTB
Cucremsbl u
COBOKYITHOCTH LIEJIBIX,
paloHaIbHBIX,
bu6mmoreka [JOK
HppalMOHANIbHBIX,
74 11.03 https://m.edso0.ru/8
MOKa3aTeIbHBIX,
1cccfe9
TorapupMUIECKIX

YPaBHEHUH U
HEPaBEHCTB
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Hcnons3oBanue
rpaduKoB QYHKITHIA

bubnuoreka [IOK

75 12.03 https://m.edso0.ru/0
JUDL pettieruA 39949bf
YpaBHEHUU U CUCTEM
Hcnonb3zoBanue
FpaduKoB (yHKIii bu6mmoreka [{OK

76 17.03 https://m.edsoo.ru/a
JUDL pettieHuA 7d95f79
YpaBHEHUU U CUCTEM
[IpumeHenne
YpaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO bubnuorexa [JOK

7 MaTeMaTUYEeCKUX 3aja4 18.03 https://m.edso0.ru/c
Y 3374 U3 Pa3JIM4YHbIX a878deb
obrnactell HayKu U
peanbHOM )KU3HU
KonTtponsHas pabota
o teme "MHTerpan u Bubamorexa [JOK

78 ero HpHMeHeHI 19.03 https://m.edsoo.ru/4

’ 71c735b
Cucrems! ypaBHeHUI"
HarypanbsHbie u niemsie bubnuoreka [IOK

79 yuclia B 3a/1a4ax U3 24.03 https://m.edsoo.ru/3
pEanbHON KHU3HH ceel327
HarypanbsHbie u niemsie bubnuoreka [IOK

80 yuclia B 3a/la4ax U3 25.03 https://m.edsoo.ru/a
peanbHOM KU3HU 35a131d
HarypanbHbie u 1iemnsie bubnuoreka [JOK

81 YyuCIa B 33J1a4ax U3 26.03 https://m.edsoo.ru/e
peanbHOM KU3HU f10c4f9

bu6mmoreka [JOK

82 Hpustarit zetmocTH 7.04 https://m.edsoo.ru/5
LEJBIX YUCell 1696467

bubmuoreka [JOK
[Ipu3Haku nenuMOCTH
83 O — 8.04 https://m.edsoo.ru/f
ab81c0e
[Ipu3Haku enUMOCTH bubmmorexa [JOK

84 9.04 https://m.edsoo.ru/e
LETBIX YUCel 206043
IToBTOpEHME,

N —. bu6mmoreka [JOK

85 S — 14.04 https://m.edsoo.ru/0

312cf8c
3HaHUU. YpaBHEHUs
86 [ToBTOpEHuUeE, 15.04 bubnmnoreka [JOK

000011IeHHE,

https://m.edsoo.ru/2
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cucreMaTrusanus
3HaHUMU. YpaBHEHUs

47d2fe7

[ToBTOpEHME,
bubnuoreka [IOK
0000111EeHME,
87 CHCTeMATHAALA 16.04 https://m.edsoo.ru/e
A 8087729
3HaHUHU. YpaBHEHUs
[ToBTOpEHME,
bu6mmoreka [IOK
000011IeHNE,
88 S — 21.04 https://m.edsoo.ru/l
o bf2fho8
3HaHUHN. YpaBHEHUS
[ToBTOpEHME,
bubmmoreka [{OK
00o01enue,
89 22.04 https://m.edso0o.ru/9
cHUCTeMaTH3aIns
. c44c6ca
3HaHUHN. YpaBHEHUs
[ToBTOpEHME,
bu6moreka [IOK
00o01enue,
90 CHCTeMATHAALA 23.04 https://m.edsoo.ru/3
o 37aad59
3HaHUM. YpaBHEHUS
[ToBTOpEHME,
bu6mmoreka [IOK
000011IeHHE,
91 CHCTOMATIAALIS 28.04 https://m.edsoo.ru/a
HaTisan 86014el
3HaHuil. HepaBeHcTBa
[ToBTOpEHME,
bu6mmoreka [JOK
000011IeHHE,
92 CHCTEMATHAALIS 29.04 https://m.edso0.ru/5
N H c45a60a
3HaHui. HepaBeHncrBa
[ToBTOpEHMeE,
bu6mmoreka [JOK
000011IeHHE,
93 CHCTOMATHAALIS 30.04 https://m.edsoo.ru/1
HaTisan 9304aba
3HaHui. HepaBeHncTBa
IToBTOpEHME,
bubmuoreka [JOK
0000111eHHE,
94 CHCTEMATHAALIS 5.05 https://m.edsoo.ru/c
HaTisan 304282
3HaHui. HepaBeHncrBa
[ToBTOpEHue,
0000111eHME, bu6mmoreka [JOK
95 CHCTEMAaTHU3alIHs 6.05 https://m.edsoo.ru/a
3HaHui. CHCTEMEBI 20b8a4c
yYpaBHEHUH
[ToBTOpEHME, bubnuorexa [IOK
96 0000111eHHE, 7.05 https://m.edsoo.ru/a

cucreMaTulanusa

012476d
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3gaHui. CUCTEMBI
YpaBHEHUI
[ToBTOpEHME,
bubnuoreka [IOK
0000111EeHME,
97 CHCTOMATHAALA 1 12.05 https://m.edsoo.ru/d
o 620c191
3HaHui. OyHKIUMK
[ToBTOpEHME,
bu6mmoreka [IOK
000011IeHNE,
98 S — 1 13.05 https://m.edsoo.ru/7
e 017196
3HaHU. OyHKIUK
bu6moteka [IOK
Hrtorosast KOHTpOJIbHASA
99 GoTa 1 14.05 https://m.edsoo.ru/5
p 13c9889
I/I bu6moreka [IOK
TOTOBasi KOHTPOJIbHAS
100 6oTa 14.05 https://m.edsoo.ru/2
p 276973
Oo6o0611IEHNE,
CHCTEMAaTHU3aLUS
. bubnuotexa [JOK
3HaHUH 3a KypC
101 AT eBDEL 1 HAAT 20.05 https://m.edsoo.ru/3
p 330f7ef
MaTeMaTHYECKOTO
agaymza 10-11 xmaccos
O06o001menue,
CHCTEMAaTHU3aLUS
. bu6moreka [IOK
3HaHUH 32 KypC
102 T eBDEL 1 HAMAT 26.05 https://m.edsoo.ru/c
P ead345e
MaTeEMaTUYECKOTO
agaymmmza 10-11 kimaccos
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro N
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJibTara
1 Yucna ¥ BEIYUCIEHNS
OnepupoBaTh MOHATUSMU: HATypalbHOE, IIEJI0€ YMCIO; HCIOJIb30BaTh
1.1 MPU3HAKUA JIEIUMOCTH IIeNbIX YHCelN, PA3I0oKEeHHWE YHClla Ha IMPOCThIE
MHOKHTETH JUTsl pEIIeHUs 33129
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1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJILHBIM I10KA3aTEIEM

1.3

OHepI/IpOBaTB IIOHATUAMMU: JIOT" apI/I(bM qucia, JACCATUYHBIC u

HaTypaJbHbIE JTOTapU(MBI

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumensTh cBOWCTBAa CTENEHU Ui IPEeoOpa3oOBaHUsI BBIPAKEHUM,
OIIEPUPOBATh IMOHATHAMH: IIOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO;

peiaTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHeHI/If/'I 1 HCPABCHCTB

2.2

BoinonHATe mpeoOpa3oBaHus BBIPAKEHUH, cOAepKallliX JIOrapu(MBbl;
OTIEpUPOBAThH MOHATUIMMU: JIOTApU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUAMM: CHCTEMA JIMHEHHBIX YpPAaBHEHUH U €€
peuieHue; UCIoiIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH I PEIICHUS

MMPAKTUYCCKUX 3aaa4

2.5

Haxomute  pemieHMss NOPOCTEWINIMX  CHUCTEM M COBOKYIHOCTEH

palOHaIbHBIX YPaBHEHUN U HEPABEHCTB

2.6

MopnenupoBaTh peajbHble CUTYallMd Ha S3bIKE ainreOpbl, COCTaBIIATH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMbI IO YCIIOBUIO 3aJayu,
HCCIIEI0OBaTh IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAaHUEM armapara

anreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh MOHATHAMU: IepHoAWYecKass GYHKUUS, IPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoJblIee U
HaMMEHbIIIee 3HaYeHU (PYHKIUHM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX VIS

uccneaoBaHus PyHKIUH, 3aJaHHOI rpadukomM

3.2

OnepupoBaTh NOHATHAMHU: TPaQUKH MOKA3aTEIBLHON, JOrapruPMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; u300pakaTh HUX Ha KOOPAMHATHOM

IIJIOCKOCTH U UCIIOJIb30BATh AJIA PCIICHHA ypaBHeHI/Iﬁ 1 HCPABCHCTB

3.3

N300paxxaTp Ha KOOPJMHATHOW IIOCKOCTH TIpaduKu JTUHEHHBIX
YpaBHEHMH M HCHOJNb30BaTh HX Ui PpEIIEHUS CUCTEMbl JIMHEHHBIX

ypaBHEHUH

3.4

Hcnonw3oBate rpaguku (yHKUMH A1 HCCIEAOBAaHUS IPOLECCOB H

3aBHCUMOCTEH U3 APyrux y‘le6HBIX JUCHUITIINH

Hauana MaTemaTuueckoro aHaimsa




OnepupoBaTh MOHATUSAMH: HENpepbIBHAs  (QyHKIHA,

MPOU3BOAHAS

4.1 (yHKUMHU; HWCHOJB30BaTh T'EOMETPUYECKUA U (PU3MYECKHIA CMBICI

IIPOU3BOIHOM JIJIs PELICHMS 3a1a4

42 Haxomuth  npousBojAHbBIE  3JEMEHTapHbIX  (QYHKUUH,
IIPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHSI, YACTHOTO (DYHKITUI

BBIYUCIISTH

Hcnonp3oBaTh MPOU3BOMHYIO JUIS  HMCCIENOBaHUS  (QYHKIUMH  Ha

4.3 MOHOTOHHOCTb ¥ 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEAOBAHUA K

MTOCTPOECHUIO TPapuKOB

44 Hcmons30BaTh MMPOMU3BOAHYIO JJId HAXOXICHUSA HAWTYUIICT

O pEIIeHUs B

MNPUKIAAHBIX, B TOM YUCJIC COLIMAJIBHO-OKOHOMHNYECCKUX, 3a1adax

4.5

reoMeTpUUecKUil U GU3NYECKUI CMBICT UHTErpaja

OnepupoBaTh NOHATHUSIMU: TIepBOOOpa3Hass W HHTErpajg; HNOHMMATh

46 Haxomuts mepBooOpaszHble 3JIEMEHTapHbIX  (YHKIHM,
uHTerpan no gpopmyne Hetotona — Jleitbuuna

BBIYUCIIITH

4.7

Pemats MPUKIAAHBIC 3aJa4, B TOM YHUCJIC COIHUAIBHO-3KOHOMUYCCKOI'O

1 GU3NYECKOro XapakTepa, CpeCTBAMU MaTEMaTHYECKOTO aHaIu3a

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnble u nenple uncna. [Ipu3Haku 1eMMOCTH ETbIX YUCel
1.2 CreneHb ¢ palMOHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnynbie U HaTypaIbHbIE JOrapudMbI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 IIpeobpazoBaHue BbIpayKEHHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
. noKazaTeseM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHblE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA




Cucrempl JMHEWHBIX ypaBHEHHH. PemieHue npukiagHbIX 3a7ad € IOMOIIbIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucremMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUU U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3jInyHbIX 001acTell HayKH U peabHOM KU3HU
3 OyHKIMH U TpapuKH
Oynakmus. Ilepuogmueckue ¢yHkuuu. [IpoMexyTkKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMymbl ¥ MUHUMYMbI (QyHKuuu. HauOonbliee v HauMeHblee 3HAYEHUE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.3 [Toxa3zaTtenpHas u orapudmMudeckas GyHKINN, X CBOWCTBA U TPAPUKH
3.4 Hcnonb3oBanue rpadukoB QyHKIMI 1715 pelieHus] ypaBHEHUN U JIMHEWHBIX CUCTEM
Ucnons3oBanne rpadukoB  (QyHKIUN I HWCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 33Jad M3 JPYrux ydeOHBIX
MPEIMETOB U PEAIbHOM KU3HU
4 Hayana maTemarnueckoro aHainsa
4.1 HenpepsiBabie pyHKIME. MEeTOT MHTEPBAJIOB JIJIs1 PEIICHUST HEPABEHCTB
4.2 [TpousBoanas pyrkuun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TTPOU3BOTHOM
43 [IpousBoHbIe 37eMeHTApHBIX (GYHKIUHA. DOpMyNIbI HAXOXKICHUS TPOU3BOJIHON
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMIA
[IpumeHenre NPOU3BOAHONW K HCCIENOBAHUIO (PYHKUMA HAa MOHOTOHHOCTH U
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIBIIEr0o U HaWMEHBIIETo 3Ha4YeHUs (PYHKIMH Ha
OTpe3Ke
[IpumeHeHre TPOU3BOAHOMN ISl HAXOXKICHUS! HAWTYYILEro PelieHus B MPUKIIaIHbBIX
4.5 3aavyax, JJs ONpeAeNieHHs CKOPOCTH TMpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukoM
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
A7 WuTterpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMbIcil. BerunciaeHne uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA30OBAHUSA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATUSMU: OIpeEAeTICHUE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIUHA,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar Ui OTIMCaHUs PEaTbHBIX MPOIIECCOB U SIBICHUH H MTPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCUICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOI'O YHCJIA, OCTATOK II0 MOAYIIIO, PAalMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUHN 3a4a4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IOHATHAMHU: ITOCICIOBATCILHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJY/Ib U apryMEHT KOMIUIEKCHOIO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  WCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpOoBaTh
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
yYpaBHEHUS U HEPABEHCTBA, HUX CHUCTEMBI, yMEHHE OIEepPUpPOBATh
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAaHMYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(u3nueckuif CMBICT TPOU3BOJHON, TepBooOpasHas, oOmpeAenEéHHbINI
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HaXOJIUTh MPOU3BOJHBIE SJEMEHTAPHBIX ()YHKIIUN;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAIHBIX, B TOM YHCJIC COUHUAJIbHO-3KOHOMHUYCCKUX U




(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHne omnepupoBaTh TOHATHAMHU: rpaduk QyHKIHH, oOpaTHas
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (YHKIMM, BBIIOJHATH MpPeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM;, HCIIOJIb30BATh CBOMCTBA W Tpaduku QyHKIUH as
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, OJU U YacCTH, Ha JIBIKEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIUPOBATh
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apu(mMeTHdecKkoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
auarpammax, rpagukax, OTpa)xarollyto CBONCTBa peajbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOLIBIO JHarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (OpMyNy IOJHOM
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTEeMaTHUYeCKOEe OKHUJAHHUE, IUCHEpCUs U CTAaHAAPTHOE OTKIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE NPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUs Il peIIeHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXKY TUIOCKOCTSIMU; YMEHHE MCIOIb30BaTh IPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUEC 3a1a9U
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs], IMIMHIP, KOHYC, Hap, cdepa, Mmiomags cepsl, MIomab
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cdepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOHUTh CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPEACICHUSI U3y9aeMbIX (PUTYp, BBIIABUTATh TUIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS
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VYMenne OIICpHUpOBATH IIOHATHUAMU JABUXKCHUC B IMPOCTPAHCTBCE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh TI'€OMCTPUUYCCKHE OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOIIaab, OOBEM, IUIONIAAb MOBEPXHOCTH),
HCIOJIb3YSl HU3ydeHHbIE (POPMYJIBl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

1oTI00HBIX uUryp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCIKAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[PIH&THLIfI MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX mnmponeccos HBHCHHﬁ; YMCHHE  pacCllO3HAaBAaThb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccel/ Anmumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AkiimoHepHoe 0011eCTBO

«H?;}I&TCJII)CTBO «HpOCBCIIICHI/Ie»

HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccwuiickas snextponnas mkoja. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«Aunekc. Yueonuk» https://education.yandex.ru/home/
«AKmnacce» . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

«Cupuyc. Onmaitay . https://edu.sirius.online

«MapkeTiuieiic 00pa3oBaTeJbHBIX YCIAYD)

«Supexe», «1C», «Yun.py», «Ckaiienr», «Koasapacy,
n3natenbeTBO «IIpocBemenue» u apyrue. https://elducation.ru/
«uTeprerY pok» —. https://interneturok.ru/
OobpazoBatenbHas miardopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
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https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

JIner koppekumu.

IIpuioxenue 1.

VYpoku, KoTopblie TpeOYIOT KOPPEKLIUU

Ypoku, coaepxamye KOppeKIuo

Hara

Ne ypoxka

Tema ypoka

[Ipynumnna
KOPPEKLHUH

Hara

Tema
ypoKa

dopma
KOppeKunu(oos
€/IMHEHUE TeM,
JloMallHee
HA3y4YEeHHUE +
KOHTPOJIbHAS
pabora).







