AHHOTanus K pado4eil nporpaMmme y4eOHOro Kypca
«AJredpa U Ha4YaJIa MaTeMaTH4YecKOro aHajau3a. ba3oBblii ypoBenb»
st ooyuaromuxes 10-11 kimacco 2024-2025 yueonslii roj

Pabouas mporpamma no anredpe u Hauana MmaremaTuueckoro aHanmsa 10-11 kimacc cocraBieHna
Ha ocHoBe ®I'OC 00O, ¢ yuerom ®OOII. B nporpamme 1o anredpe ydTeHbl HAEH U
noJsioxkeHust KoHmenum pa3BuTs MaTeMaTndeckoro oopasosanus B Poccuiickoit denepanmn.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHMYECKOTO aHajdu3a» SBJIAETCS OJHUM U3 Haubolsee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBacT
WHCTPYMEHTAIBbHYIO 0a3y /sl HM3y4eHHUs BCEX ECTeCTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JIJIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBalOT YHUBEPCAIHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOpast popMyHpyeT CBOH AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayasl MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCHEIIHOTO
OBJIAZICHUSI 3aKOHAMH (U3UKH, XHMHUHW, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIINI
SKOHOMHKHU M OOIIECTBEHHOHN >KHU3HH, ITO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
¥ KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCETHEBHOW XU3HU. B TOXe
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHUSIMHU
pa3BUBaeT yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 000OIIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIIeHue. B xone u3ydenus anreOpbl M Hayal MaTeMaTHYECKOTO
aHaJlM3a B CTapllIel MHIKOJIe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHs MPUKIAJAHBIX 3aad,
CaMOCTOSITEJIBHOTO ~ TOCTPOSHHUS ~MAaTeMAaTUYEeCKHMX MOJeled  peallbHbIX CHUTyalluidl
UHTEPIpPETAllMK  TOJYYEHHBIX pELICHUHN, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpUPOJIe, HAyKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbI MaTepuaj, crocoOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS,
Tak © dYepe3 cnenupuky yueOHOM JesATeNbHOCTH, TpeOyroleld CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIGHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku o0yueHus anredpe M HavajgaM MaTeMaTHUYECKOTO aHalu3a JICKHUT
JeSITeNbHOCTHBIN MPUHIIUI O0yUeHHUS.

OCHOBHBIE JIMHUU KYPCA
CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3ay BKIIIOYAET CIIEIYIOLIHe

COACPKATCIbHO-MCTOANYCCKUC JIMHUU: «Yucma u BBIYMCIICHUA, «q)y}IKI_[I/II/I u Fpa(l)I/IKI/I»,
«ypaBHCHI/IS{ U HCPABCHCTBA», «Hagana MaTemMaTH4ecKoro aHajlun3ay, «MHOXeCTBa U JIOTHKay.
Bce ocHoOBHEBIE COACPKATCIBHO-MCTOANYCCKUC JIMHUU U3YYAROTCAd HA MPOTAHKCHUU ABYX JICT
O6yLIeHI/I$I B CTapH_Ieﬁ MIKOJIC, €CTCCTBCHHO OOIIOJHAA APYr Apyra U INOCTCICHHO HACBIIIAsCh
HOBBIMM TEMaMU U pa3aciiaMu. I[aHHBIﬁ KypC ABJKCTCA HWHTCTPATUBHBIM, ITOCKOJIBKY
O6’LC,Z[I/IH$ICT B cebe COACPIKAHNUEC HCCKOJBKUX MATCMATHUYCCKUX OUCHHUIUINH: aﬂre6pa,
TPUTOHOMCTpPUA, MaTeMaTUYEeCKUM aHaJIn3, TCOPUSA MHOKCCTB U P. ITo MCPEC TOI'0 KaK y4Jaluecsa
OBJIAJIEBalOT BCE Ooiee MAPOKHUM MATCMATHUYCCKUM aIlllapaTOM, Y HHUX IOCICAOBATCIBHO



¢dopMuUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTHYECKYI0 MOJEIb pPEalbHOU
CUTYyalluu, NMPUMEHATh 3HAHUs, MOJIydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHUYecKOTro
aHaIM3a», JUIsl PEIICHUS CaMOCTOSITENbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayd, a
3aTe€M MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «Yucina W BBIUMCIEHHS»  3aBEpILAET
(bopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAa4yaTto B
OCHOBHOM 1iKkojyie. B crapmieil mkose ocoboe BHUMaHUE yaensercs (GOpPMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0S MCIIOJIb30BAHHE PA3IMYHBIX (OpPM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pALMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JA€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuarolmuecs TMOJIy4aloT HaBbIKM HPUOIMKEHHBIX
BBIYUCIICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
HCI0JIb30BAHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTaplIed IIKOJE, IOCKOJbKY B KaXKJIOM pasJesie MpOorpaMMbl MPETyCMOTPEHO pelIeHUE
COOTBETCTBYIOIINX 3a/1a4. OOyuaroluecs: OBIaeBalOT Pa3InYHbIMA METOJAMHU PELLIEHUS 1IEIIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IIPU UCCIIEI0BaHUU
(GYHKIMI C MOMOUIBIO MPOU3BOJIHOM, pelIeHHH MPHUKIAJHBIX 3a/ad U 3aJad Ha HaxoXIACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHas copepikarenbHas JUHUS BKIIIOUAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opmynam, MnpeoOpa3zoBaHUs
LENbIX, PalUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, coJlep)KaluxX cTerneHu U Jjorapudmsl. biaromaps u3ydeHHio ainreOpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yuaiuxcs, (GOPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXICHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopmamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUM U TpaduK» TECHO NEpeIieTaeTcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3aJa€T MOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3ydueHue CTEnmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOJIb30BaHUE (DYHKUIUN s
pelieHus 3aJad U3 APYrux Y4eOHBIX NPEeIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMU, HWCCIENOBaTh NONy4YeHHbIe (YHKIMU, CTPOUTh HUX TpaduKu.
Marepuan 3TON coAep)KAaTeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTHM MEXKAY BEIMYMHAMHU B  pa3inyHOi  (opme:
aHAIMTUYEeCKOW, Trpaduueckod u croBecHO. Ero wu3ydeHwe crnocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUs,  CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
HCIIOJIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas nnHusA «Hagama mMareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILECTBEHHO
pacIupuTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yJaroumumcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu QYHKIUN, ONPEAETsaTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIAT MIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas coaep)KaTenbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMSI MaTEeMaTHYECKUX MOJENEH pealbHbIX CHUTYyallMi, HaXO0XIEeHUs
HaWJy4ylIero pelieHus] B MPUKIAIHBIX, B TOM YHCIE€ COLUUAIbHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MaTE€MaTHMYECKOI'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,



(opMaJIbHO-TOTMYECKOTO U KPEATHBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH PACMO3HABATH
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromiyecs y3HAIOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCATIbHBIN SI3bIK, 00bEINHSAIOMNI
BCE pa3leiabl MaTeMaTHMKU U €€ TPUIOKEHHUH, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy BaXKHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeéMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Hadana MaTeMaTH4YeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEIOBAaHUS 3TUX MOJIENIel ¢ IOMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M MHTEPOpETaluy IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIJIETEHBl B KaXK/IbIil M3 pa3[esioB MPOrpaMMBbl, MOCKOJIbKY BEChb MaTepuan Kypca IIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENIBHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJB30BaTh AaHAJOTHIO, 00001IaTh M KOHKPETU3UPOBATh MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
Ipolecce U3y4eHns Bcex TeM Kypca «Anredpa U Hauasla MaTeMaTHYeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eO6HOM miaHe Ha M3ydYeHHE Kypca anreOphl M Hadajal MaTeMaTHYeCKOTro aHalin3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 4aca B Henemo B 10 kimacce u 3 yaca B Henento B 11 kimacce, Bcero 3a aBa
rojaa ooyuenus — 170 gacos.

IVNIAHUPYEMMBIE PE3YJIbTATBI
OcBoenue ydyebHOro mnpenmera «MaremaTHka» JOJDKHO oOecreuuBaTh JJOCTHKEHUE Ha
yYpOBHE cpeaHero oOmero oOpa3oBaHMs CIEAYIOUUX JHUYHOCTHBIX, METalpeAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpaMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

I'paxxaHckoe BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOrO OOILIEeCcTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MNpOLENyp TpakJaHCKOro oO0IecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLHUSAMHU U Ha3HAYEHUEM.

[TaTproTH4eckoe BOCIMTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUMCKOM I'pa)IaHCKOW MJIEHTUYHOCTH, YBAXEHHUS K MPOIIJIOMY
U HACTOAILIEMY pPOCCHUHCKOW MaTEMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUMCKMX MaTeMAaTHKOB U POCCHUMCKOM MaTEMAaTHYECKOM IHIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTIKEHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:



OCO3HAHMEM [JYXOBHBIX IICHHOCTEH pPOCCHICKOrOo Hapozaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUM HAyKd U JESTEIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIYIIETO.

DCTEeTU4ECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKIIOYas 3CTETUKY  MaTEeMaTHYECKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElICHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

@u3n4ecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTH4YEeCKHE 3HaHUS B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »W3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3n0poBO€ mUTaHME, COATAHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSITENIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaM mpodeccnoHaNTbHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP OyAylieil npodeccun U pearn3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIHOCOOHOCTHIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHNI0 Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIeHUH TPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYyJIbTYPHI, NMOHMMAHHEM BIMSHUSA COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEXbl, OCO3HAHUEM
rJI00AJIBHOTO  XapakTepa  dSKOJIOTMYECKMX HIpo0OjeM; OpHeHTalued Ha  [PUMEHEHHE
MaTeMaTU4ECKUX 3HAHUW Ul pelleHus 3a7ad B 00JacTU OKpYXarolled Cpefbl, IUIAaHUPOBaHMS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPY)KAIOLIEN Cpepl.

IleHHOCTH HayYHOTO MO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLIECTBEHHOW MPAKTUKHU, IOHUMAaHUEM MaTeMaTUYEeCKON HayKu Kak cqepsl
YeJIOBEYECKOU JEATEIIBHOCTH, ITAllOB €€ Pa3BUTUA M 3HAYUMOCTH Ul Pa3BUTUS LMBUIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKA M MAaTEMaTU4YECKOW KyJIbTYpOM KaK CpPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJIATh IPOEKTHYID M  HCCIEJOBATEIbCKYIO AEATEIbHOCTD
MHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS TPOTPaMMBbl YUeOHOTO mpeaMeTa «MaTtemaTrukay
XapaKTepU3ylOTCSd  OBJAJEHUEM  YHMBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OCliCIBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — VHUBEPCATbHBIMU — Pe2yNIAMUSHbIMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenshole Oeticmeusi, obecneuugaiom Gopmuposanue 6a306vix
KOSHUMUBHBIX NPOYEcco8 0Oyuanowuxcs (0ceoeHue memooos NOIHAHUS OKPYHCAIOWe20 Mupd,
npUMeHeHUe J102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuet).

ba3oBble lornyeckue AeCTBUA:

® BBIIBJIATH M XapaKT€PU30BaTh CYIECTBEHHbBIC NMPHU3HAKK MAaTEeMAaTUYECKUX OOBEKTOB,

MOHATUH, OTHOLIEHUH MEXAY MOHATUAMH; (HOPMYIUPOBATH ONpPENENECHUs MOHITUH;
yCTaHaBJIMBaTh CYLIECTBEHHBINH NMPU3HAK KiIacCU(UKALIMU, OCHOBAHUS JJIs1 00001IeHUs
U CpaBHEHMsI, KpUTEPUU IIPOBOIMMOIO aHAJIH3a;



BOCIPUHHUMATh, (pOPMYIHPOBATh U MPEOOPA3OBBIBATH CY)KICHHSA: YTBEPAUTEILHBIC U
OTpHIIATENbHBIE, €IMHIUYHBIC, YACTHBIE U 00IIKe; YCIOBHBIE;

BBISBJIATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B (aKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKICHHSX; Npelaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMaTUUECKUX YTBEPXKACHUHN (IIpsiMble
U OT MNPOTUBHOIO), BBICTpaUBaThb AapryMEHTAlMI0, NPUBOJUTH IMPUMEPHl U
KOHTpHpUMEpPbI; 000CHOBBIBATH COOCTBEHHBIE CY)KAECHUS U BbIBOJIBI;

BBIOMpATh CHOCOO pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAaHTOB
pelieHus, BpIoupaTh HanboJiee NOIXOIAIMNNA ¢ YIETOM CaMOCTOSITENBHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3zoBrie nccienoBaTeIbCKUe ASHCTBUS

WCIIOJIb30BaTh  BONPOCHI  KaK  HCCIICNOBATENIbCKHA ~ WHCTPYMEHT  I[TO3HAHUS;
(dhopmyaupOBaTh BOMPOCH], (DUKCUPYIONINE MPOTUBOPEYHE, MPOOIEMYy, YCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THIIOTE3y, ApPTyMEHTHPOBATH CBOIO ITO3HIIUIO,
MHEHUE;

MPOBOJMTH CAMOCTOSITENIEHO CIUTAHWPOBAHHBIH OJKCIIEPUMEHT, WCCIEAOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, sBICHHS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ay 00bEKTaMH, SIBICHUSMU, IIPOLIECCAMU;
CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEAIOI0KEHHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmanmeii:

BBISIBIISATh AeQUIMUTHI MHGOpPMAIUH, TaHHBIX, HEOOXOIMMBIX UIsl OTBETa Ha BOIPOC U
JUIS pEIIeHUsS 3a]1a4H;

BBHIOMpATh HMHQPOpPMAIMI0 U3 HUCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAIU3UPOBATb,
CUCTEMAaTHU3UPOBATh U HUHTEPIPETHUPOBATH MH(POPMALIUIO PA3IUYHBIX BUIOB U (opM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TPEACTaBIAT, €€ B  pa3nuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAAE&KHOCTh HWHGOpPMAIMM 10 CaMOCTOSATENbHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OClCcmEUs, 00eCneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.
Oouienue:

BOCIPUHUMATh U (POPMYIMPOBATh CYXKJEHHS B COOTBETCTBUHU C YCIOBHUSIMHU M LEISIMU
OOIIeHHUsA; SICHO, TOYHO, I'PAaMOTHO BBbIpaXaTb CBOI TOYKY 3pEHHMsI B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIEHUs 3a/a4l, KOMMEHTHUPOBATh
MIOJIyYEHHBIN pE3yIbTaT;

B X0Jie 00CYX/IeHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbI, IPOOIJIEMBI,
pelmaeMoi  3ajadd, BBICKA3bIBaTh WJEH, HAICJIEHHbIE HAa IIOMCK PEILEHUs;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEHUSAMU JpPYTUX YYacTHHKOB JHMaJIora,



0OHapY>KUBaTh pa3In4Ke ¥ CXOJCTBO MO3UIINI; B KOPPEKTHOM opme HopMyIHpOBaTh
pa3HoTrIacusi, CBOM BO3PaKCHHUSL;

NPpCACTAaBJIATh PE3YyJIbTAaThl PCUHICHUA 3ada4dd, SKCIICPUMCHTA, UCCICAOBAHNA, ITPOCKTA,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3ajad MPE3CHTAIMH U
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

[IOHMMAaTh M HMCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAMBHIYaIbHOU pPabOTHI
IIpM pelIeHUH Y4eOHbIX 3ajJay; MHpPUHUMATbh LEJIb COBMECTHOW JESTENbHOCTH,
IUIAaHUPOBaTh OpraHU3allMi0 COBMECTHOM pabOThl, pacHpenensarb BHAbI padoT,
JOTOBApUBATBCSA, OOCYXKIaTh MPOILECC W pe3ylbraT paboThl; 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMH, «MO3TOBBIE
HITYPMb» M HHBIE); BBINOJHATH CBOIO YacTh pabdOThl M KOOPAUHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YI€HAMHM KOMaH/Ibl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMIA
MPOJIYKT M0 KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEUICHHs 3a/Jadyd, BHIOMpaTh CIOCO0 peuieHus ¢ y4éToMm

HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HHpOpMaLHH.
CaMOKOHTPOJIb:

BJIQJIETh HAaBbIKAMU TO3HABATENBbHON pediaeKkcuu Kak OCO3HAaHUS COBEpIIAeMbIX
NEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BiaJeTh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTaTa peuleHUs MaTeMaTH4eCKOn
3a/1a4y;

MpeBUIETh TPYAHOCTH, KOTOPbIEe MOTYT BO3HUKHYThH IPHU PEIICHUU 3a/la4H, BHOCUTH
KOPPEKTHUBBI B AEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAllJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LETU U YCIOBHUSIM, OOBSICHATH MPUUYUHBI
JNOCTHKEHHSI WM HEJOCTIKEHUS Pe3ylIbTaTOB JEATENIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
OcBoenue y4eOHOro Kypca «Airedpa ¥ Hayala MaTeMaTHYECKOIO aHajiu3a» Ha YpOBHE
cpeaHero oouiero oopa3zoBaHusl JOKHO 00eCneunBaTh AOCTHKEHHUE CIEIYIOIMIMX MPeAMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB!

10 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSIMH: palMOHATBHOE M JEHCTBUTETHHOE YHMCIO, OOBIKHOBEHHAs U
JecsiTuuHasi APoOb, TPOIEHTHI.
Breimonuate apudmernyueckue omnepanud ¢ paldOHAIBHBIMH U JCHCTBUTEIHHBIMU

YHCJIaMH.

BoImonHATe npuOMMKEHHBIE BBIYMCICHMS, HCIOJb3Ysl IpaBWiIa OKpYIJIEHUS, JeNaTh
MPUKUJIKY U OLIEHKY pe3yibTaTa BHIYMCICHUH.



OmnepupoBaTh HOHATHIMHU: CTENEHb C IEJBIM MOKa3aTeleM; CTaHIapTHas (opMma 3arucH
JEWCTBUTENFHOTO YHCIA, KOPEHb HATYPaJIbHON CTENEHH; HMCIIOJIBb30BaTh MOAXOJAIIYIO (opMy
3aMKCH JEMCTBUTENIBHBIX YNCEN JUISl pEIIEHNs IPAKTUUECKUX 3a/1a4 U [IPEICTaBICHUS JTaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHUHYC, KOCHHYC M TAaHI€HC IIPOM3BOJIBHOIO  yIJja;
MCTIOJIB30BATh 3aIIUCh TPOU3BOJIFHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKHIE (DYHKIINH.

YpaBHeHusi 1 HepaBeHCTBa

OnepupoBaTh NOHATUSIMHU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PALIMOHAIBHOE,
UppalMOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BoimonHATe  mpeoOpazoBaHHs — TPUTOHOMETPUYECKUMX — BBIP@XKEHMW W pelarhb
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHATe npeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHsTh ypaBHEHMSI U HEPABEHCTBA AJISl PELEHHs] MaTEeMAaTUYEeCKUX 3a/lad U 3a/1a4 U3
Pa3IMYHbIX 00J1aCTe HAYKU U peasIbHOM JKU3HH.

MonenpoBaTh peajbHbIE CHUTyallUM Ha fA3bIKE anreOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENOBaTh IOCTPOEHHbIE MOJEIH C
HCI0JIb30BAHMEM ammapara ajareOphl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh NOHATHAMU: (PYHKIHS, CIOCOOBI 3adaHus (HYHKIIUH, 00IACTh OMPEICICHHS
1 MHO>KECTBO 3Hau€HUN QyHKIMH, Tpa@UK GYHKIINH, B3aUMHO 0OpaTHbIE (PYHKIINU.

OnepupoBaTh TOHATHSMU: UYETHOCTh W HEUYETHOCTh (yHKIMH, HYTH (QYHKINH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUH I pEIICHUST YpaBHEHUH.

Crpouth ¥ uuTaTh Tpaduku JTUHEHHON (YHKIIUM, KBAIPATHUYHONW (PYHKIIMH, CTETICHHOU
(YHKIHH C LEIbIM OKa3aTEeNIEM.

Hcnonws3oBath rpaduku QyHKIUE Is1 UCCIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TIpH
pElIeHUH 3a/la4 U3 APYruX Y4eOHBIX MPEJIMETOB W pealibHOM >KWU3HHU; BbIpakaTh (opMylaaMu
3aBUCHUMOCTHU MEX]ly BEJTMYUHAMHU.

Hauyana maTemMaTu4ecKkoro anajimnsa

OnepupoBaTh MOHATHUSMH: IOCJIEIOBATEIBHOCTD, apU(PMETHUECKass U TeoMeTpudecKas
IIPOrPECCHUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi reOMeTpHUecKas MpoTrpeccHsi, cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBLHOCTEH U MPOTPECCUl Ui PEIICHUs PeallbHbBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHIATUSAMU: MHOKECTBO, ONIEPAIIUU HAJlT MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUlsl ONMCaHUs PEAJIbHBIX IPOLECCOB
U SIBIICHUM, P PEIICHUH 3324 U3 IPYTUX Y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBCTBO.

11 KJIACC
Yucia v BbIYMCTIEHUS
OnepupoBaTh MOHATHSMHU: HaTypaJlbHOE, 1EJ0€ YHCIO; UCIOJb30BaTh MPHU3HAKU
JIETUMOCTH LENBIX YUCET, PA3JTI0KEHUE YUCIIA HA IPOCTHIE MHOKUTENM ISl PELLICHUS 3a4a4.
OnepupoBaTh NOHIATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.
OnepupoBaTh MOHATHSAMHE: JIOTapUM YKCIa, JECIATHUHBIE U HATYpalbHBIC TOTaPU(PMBL.



YpaBHeHuUsI 1 HEPABEHCTBA

[IpumeHsT, CBOMCTBA CTEMEHHM s TpeoOpa3oBaHUS BBIPAKEHHI; ONEPHUPOBATH
NOHATUAMM: IIOKA3aTeJIbHOE YpaBHEHUWE M HEPABEHCTBO; pellaTb OCHOBHBIE  THIIBI
[I0KA3aTeIbHBIX YPABHEHHUM U HEPABEHCTB.

BemonsaTe mpeoOpa3oBaHUs BBIPAKEHHUH, COACPKALIUX JIOTapU(pMBI; OINEPUPOBATH
MOHATUAMM: JIOTApU(PMHUUECKOE YpPAaBHEHME M HEPABEHCTBO;, pEIIaTh OCHOBHBIE THIIbI
norapu(pMUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauthb perienus npocTeHInX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pellleHue; UCIOIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUH JUIS PELICHU IIPAKTUYECKUX 3a/1a4.

Haxonutes pemenus npocTemmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHMUS,
YPAaBHEHUs, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C
HCI0JIb30BAHMEM anmapara ajireopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATHSAMU: IepUOAWYEcKass (QYHKLIHSA, MTPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH SKCTpeMyMa (YHKIMM, HauOOJbIllee U HauMeEHbIlee 3HaueHus (yHKIUH Ha
MIPOMEXKYTKE; NCIIOJIb30BATh UX JUIS MccleoBaHus QYHKINY, 3aJaHHON TpaduKOM.

OnepupoBaTb  MOHATHSIMHM:  TpadUKH  TOKa3aTeJbHOM,  Jjorapudmuueckoil u
TPUTOHOMETPUUECKUX (PYHKUMN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTHU U HCIIOJIb30BATh
JUI PEILICHUs yPaBHEHUN U HEPABEHCTB.

MN3o0paxaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaduKu JIMHEWHBIX YpaBHECHUH W
HCIIOJIb30BATh UX JUIA PEILICHUS CUCTEMBI JIMHEHHBIX YPABHCHUM.

Hcnonw3oBarh Tpaduku QyHKIHMA IS WCCIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAsA  (QYHKIMSA;  [POM3BOAHAs  (YHKLUU;
UCIOJIb30BATh T€OMETPUUYECKUH U PU3UUECKUI CMBICI POU3BOJHOM ISl peLeHHs 3a1au.

HaxonuTh npou3BOAHBIE 3JI€MEHTapHBIX (YHKLUMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonp3oBaTe MNPOM3BOJIHYIO JJIsi HUCCIENOBaHMA (YHKIMHM Ha MOHOTOHHOCTh H
SKCTPEMYMBI, IPUMEHSATh PE3y/IbTaThl UCCIEA0BAHMS K IOCTPOECHUIO IPa(UKOB.

Hcnonb30BaTh NpOU3BOAHYIO U HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: NEpPBOOOpasHas U UHTErpaj; MOHUMATh F€OMETPUUYECKHH U
¢bu3nyecKuil CMBICI UHTErpaa.

Haxonuthk nmepBooOpa3Hble 3eMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no (opmyie
Herorona—Jleitbuuna.

Pemate mpuxiagHble 337a4M, B TOM YHCJIE COLMAIbHO-?KOHOMMYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT0 aHaJIN3a.
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