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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMma yueGHOTO Kypca «Anredpa U Hayajla MaTEMaTUYeCKOr0 aHaiunu3a» 0a30BOTr0
ypoBHsI i oOydaromuxcs 10 kimaccoB pa3paborana Ha ocHoBe DepepalibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNBLHOTO CTaHAApTa CPEAHETO OOIIero oO0pa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBAaHUH, TPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPAJAMIUNA POCCUHUCKOTO
oOpa3oBanus. Peanusanusi mporpaMMbl 00OCCICUMBACT OBJIAJICHHE KIIOYEBBIMU KOMIICTCHIIUSIMH,
COCTABIIIIONIMMH ~OCHOBY JUISI CaMOPa3BUTHsSI W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOIIEKYIBTYPHOTO, IMYHOCTHOTO M MTO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU 00YUYAFOIIIUXCSI.

PaGouass mporpamma kypca «AnreOpa ¥ Havajla MaTeMaTHYECKOro aHaim3a» paszpaboTaHa B
COOTBETCTBUHM C paboueil mporpamMMoili BOCHUTAHHS LIKOJBI M MPOTrpaMMbl MPOGOPHEHTALMOHHOTO
MUHHMYyMa

OBIIAS XAPAKTEPUCTUKA YYEBHOT' O KYPCA

B ocHoBe Meromuku oOy4deHHs anreOpe M HavajdaM MaTEMaTHYeCKOTO aHaiHu3a JISKUT
JEATSIIbHOCTHBINA PUHLIUI 00yYCHUSI.

CrpykTypa Kypca «AinreOpa M Havajga MaTeMaTHYECKOTO aHalM3a» BKIIIOYACT CJICIYIOIIUE
COZIepIKATEIbHO-METOIUUCCKHE JIMHUU: «Uncna u BeraucieHus», «OyHKImun u rpaduku», «YpaBHEHUS
U HepaBeHCTBa», «Hauana marematudeckoro ananmsa», «MHOXecTBa W JIOTHKa». JlaHHBIA Kypc
SIBJSICTCSI MHTETPATHUBHBIM, TOCKOJBKY O0BEMHSCT B ceOe COolepKaHue HECKOJIbKUX MaTeMaTHYeCKUX
JMCUUIUIAH: alre0pa, TPUTOHOMETPHS, MAaTEMaTUICCKUI aHAITU3, TEOpUsi MHOXeCTB U 1ip. [To Mepe Toro
KaK y4aliecs: OBJIaJeBatoT BCE 0ojiee IMMPOKUM MAaTEMAaTHIECKUM alllapaToM, Y HUX MOCIIET0BATEIbHO
(bopMHpyeTCs U COBEPIICHCTBYETCS YMEHHUE CTPOMTh MAaTEMAaTHUYECKYH) MOJICNb PEaTbHON CUTYaIlHH,
NPUMCHSATh 3HAHMA, IMOJYYCHHBIE B Kypce «Anredpa ¥ Hayaja MaTeMaTH4eCKOro aHalnu3ay, JUis
peIIeHHs] CAaMOCTOSTEILHO CHOPMYITUPOBAHHON MAaTeMaTHUECKOW 3aj1a4yu, a 3aTeM HHTEPIPETHPOBAThH
ITOJTyYEHHBIN pe3yJIbTar.

ConepxatenbHO-MeTOIMYECKass JMHUSA «Yucna W BBIYHCICHHS» 3aBepliaeT (OpMHPOBAHUE
HABBIKOB KCIIOJIb30BaHMs JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBbUIO HAyaTo B OCHOBHOH Imkoiie. B
cTapiieii mkoje oco0oe BHUMaHUE yIeNseTcsl (OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIHLHBIX HABBIKOB,
BKJIFOYAIOIIMX B Ce0s KCIOJb30BAaHHE PA3IMUYHBIX (OPM 3alUCH JCHCTBUTEIBHOTO YHUCIA, YMEHHE
paIMoOHAIBLHO BBIMOJHAThH JACHCTBHS C HUMH, JCNaTh NMPUKHUJIKY, OIICHUBATh pe3ysbraT. O0ydaromuecs
MOJY4alOT HABBIKU MPUOIMKEHHBIX BBIYMCICHUH, BBIIOJIHEHHS JICWCTBUI C YUCIaMH, 3alMCAHHBIMH B
CTaHJapTHOM (pOpMe, UCIIOJIb30BAHKS MATEMATHIECKUX KOHCTAHT, OI[CHUBAHUS YMCIIOBBIX BBIPAKCHUH.

JIunust «YpaBHEHHsI 1 HEPABCHCTBA» PEATM3YETCsl Ha MPOTSHKCHUU BCEro OOYYCHHUS B CTapiien
IIKOJIE, IIOCKOJIBKY B Ka)KIOM pasJiesie IPOrpaMMBbI ITPEyCMOTPEHO PEIIeHHe COOTBETCTBYIONIMX 3a/1a4.
OOyyaroriecsi  OBJIAJICBAIOT  PA3JIMYHBIMH ~ METOJAaMH  PEUICHUS  IENbIX, PalUOHAIBHBIX,
UppaIMOHAIBHBIX, MMOKA3aTENIbHBIX, JIOTAPU(PMUYCCKHMX W  TPUTOHOMETPHUUECKUX  YPaBHEHUH,
HEPAaBCHCTB M MX CHCTeM. [loJlydeHHbIE YMEHHs HCIOJB3YIOTCS IMPH HUCCICIOBaHUHM (DYHKIUH ¢
MOMOIIIBI0 TIPOM3BOJHOM, PEIICHUM TPUKIATHBIX 33a7ad M 3aJad Ha HAXOXKJICHUE HAUOOJNBIINX WU
HaMMEHBINMX 3Ha4YeHWi ¢QyHkuuu. JlaHHas cojaepkaresibHas JIMHUS BKIIOYaeT B ce0sl  TaKxke
(dbopMHpOBaHHE YMEHHI BBIMOIHATH PacuéThl 0 (hopMysiam, mpeoOpa3oBaHus IIEIbIX, PAIMOHAIBHBIX,
UPPALUOHATBHBIX H TPUTOHOMETPUYCCKUX BBIPAKEHHI, a TAKIKE BBIPAKCHUMN, COJICPIKAIIUX CTEIICHU U
norapudmel. brnarogaps u3ydeHuro anreOpanyeckoro MarepHaia MpPOUCXOIUT JalbHeiIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIUICHHS YYalIUXCs, (OPMUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxIeHuid, paboThl ¢ CHMBOJIBHBIMU (pOpMaMH, MPECTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN
B BHUJIC PaBCHCTB M HEpaBeHCTB. AJjreOpa mnpesmiaraet 3QQeKTUBHbIE MHCTPYMEHTBI JISl PEIICHHS
NPaKTHYECKUX M ECTECTBEHHO-HAYYHBIX 33/1a4, HArISITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxkaTenbHO-MeTOANYECKast THHUST « DYHKIUU U rpaUKI» TECHO TEPEIIeTaeTcsl ¢ IPYTUMHU
JMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBICNIE 3a1aT MOCIEA0BATEIbHOCTh M3YUCHHS MaTepuaa.
W3y4yeHne cCTeneHHOW, TOKa3aTeIbHOM, JOrapu()MHUECKON M TPUTOHOMETPHYECKUX (YHKUIUH, HX
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CBOWCTB U rpa)vKOB, HCHOJIb30BaHNE (DYHKIMI A pelieHus 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KaK C MaT€MAaTHYECKUM aHAJU30M, TaK U C PELICHUEM YPaBHEHHUU U
HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAHUE yJenseTcst GOPMUPOBAHUIO YMEHHS BBIpaXaTb (popMynaMu
3aBUCHUMOCTH MEX]Yy pPa3JIMYHbIMU BEJIMYMHAMM, HCCIEIOBaTh MOJYyYEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3TOH cOAEpKATEIbHOW JIMHUM HAlelieH Ha pPa3BUTHE yMEHHUW W HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAKaTh 3aBHUCUMOCTH MEXAY BEIMYMHAMHU B pa3iudHON (GopMe: aHATIUTUYECKOM,
rpaduueckoil u cioBecHOW. Ero m3yueHue crocoOCTBYET Pa3BUTHIO aIrOPUTMHUYECKOTO MBIIUICHUS,
CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHass auHMs «Havama MaTeMaTHMUecKOro aHaiu3a» IO3BOJSIET CYIIECTBEHHO
paciiupuTh KpPyr Kak MaTeMaTH4YeCKUX, TaK W MPUKIAJAHBIX 3a7ad, JOCTYMHBIX OOydaroumumcs, y
KOTOPBIX MOSIBJIIETCSI BO3MOXKHOCTh HCCJIEIOBaTh W CTPOUTH Tpapuku (DYyHKIHH, OmpenensTb ux
HauOOJbIIMEe U HAUMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIATU (UTyp U OOBEMBI Tell, HAaXOIUTh
CKOPOCTH M YCKOpPEHMs IIpoleccoB. JlaHHas copepkareibHasl JIMHMUSI OTKPHIBAET HOBBIE BO3MOKHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJIENEH pealbHbIX CUTYyalWWd, HAXOXIACHUS HAWIY4YLIEro pPELICHHS B
IPUKJIAIHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOr0 aHaiu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpEaTUBHOI'O MbIIUIEHUS, (JOPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTUKU B
HayKe, TeXHHKE U UcKyccTBe. OOyydarolyecs y3HatOT O BBLAAIOLIUXCS Pe3ysIbTaTax, OJyYCHHBIX B X0/1€
pa3BUTHSA MaTEMaTHKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMYECKAsT JIMHUS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM IIOCBSAILEHA
3JIEMEHTaM TEOPUU MHOXKECTB. T€0peTHKO-MHOKECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTHKU M MPeAsaraloT Haubojee YHUBEPCATbHBIN S3bIK, OOBEAUHSIOMNN BCE pa3Ieibl
MaTeMaTUKd M €€ NPUJIOKEHUM, OHU CBS3BIBAIOT Pa3Hble MaTEeMaTUYECKHUE AMCLUUILIMHBI B €AUHOE
uenoe. [1o3ToMy Ba)XkHO JaTh BO3MOKHOCTh IIKOJBHUKY MOHMMAaTh T€OPETHUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKHU U MCII0JIb30BaTh €ro /Ul BHIPAKEHUSI CBOMX MBICIEH.

B kypce «Anrebpa u Hayaia MaTeMaTHMYECKOTO aHAlU3a» MPUCYTCTBYIOT TaK)Xe OCHOBBI
MaTEeMaTHUYECKOro0 MOJIEJIMPOBaHUs, KOTOPbIE MIPU3BaHbl CPOPMUPOBATH HABBIKM MOCTPOECHUS MOAEel
pEAbHBIX CUTYAIIU, UCCIEIOBAHUS 3TUX MOJIEJIEeH C MOMOIIBIO afnmapara anreopbl 1 MaTeMaTHYeCKOTo
aHaJIM3a ¥ MHTEPIIPETALUU OJy4YEeHHBIX pe3yibTaToB. Takue 3a/1aHus BIJIETEHbI B KaX/IbIi U3 pa3/ienoB
IIPOrpaMMBbI, TOCKOJIBbKY BECh MaTepuan Kypca MIHUPOKO HCIOJIB3YETCS Ul PEUICHMs] NPUKIATHBIX
3amad. [Ipu pemieHuM pealbHBIX NPAKTUYECKUX 3a/ad ydalluecss pPa3BUBAIOT HAOIIOAATEIbHOCTb,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIB30BaTh AaHaJOrHI0, 0000IIaTh WU
KOHKpETH3UpOoBaTh Mpodiemy. JlesTenbHOCTh MO0 (OPMHPOBAHHIO HABBIKOB PEIICHUS MPUKIATHBIX
3ajjady OpraHM3yeTcs B Ipolecce M3YYEHHUs BCceX TeM Kypca «Anrebpa M Hadala MaTeMaTHYECKOTo
aHAIU3a».

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauajga MaTeMaTHYECKOr0 aHaJIN3a» ABJSETCS OJHUM U3 Haubosee 3HaulMBbIX B
IporpaMMe CTapilei MIKOJIbI, MOCKOJIbKY, ¢ OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO
0a3y Ui U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE
1 abCTpaKTHOE MBILUICHHE yYallluXCsl Ha ypOBHE, HEOOXOIUMOM JUIsl OCBOEHHUS KypCOB MH(POPMATHKH,
OOIIIECTBO3HAHUS, HCTOPHUHM, CJOBECHOCTH. B pamkax [HaHHOrO Kypca Yydaluecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOW HaykKu, KoTopas (GOpMyJIHpyeT CBOM JOCTHIKEHHS B
MaTeMaTH4ecKoil popme.

Kypc anrebpel m Hayal MaTeMaTHYeCKOro aHalli3a 3aKJIaJblBA€T OCHOBY [JISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMM (U3UKU, XMUMUHU, OMOJIOTUHM, TTOHUMAHUS OCHOBHBIX TEHJICHIIMHA SKOHOMHUKU U
OOIIECTBEHHOM >KM3HHM, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIONb30BaThb WX B IIOBCEJHEBHOW XU3HHU. B TOXe BpeMsa OBIancHUE
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aOCTpakTHBIMM U JIOTHYECKH CTPOTHMMH MATEMaTHYECKUMH KOHCTPYKIIMSMH pa3BUBACT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTHHHOCTH YTBEPXACHHUS, HCIOIbH30BaTh 0000IIEHHE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHaJIOTHI0, (POPMHUPYET KPEeaTUBHOE U KPUTHUECKOE MbIlIuIeHuE. B
XO0JIe M3y4eHHUs ainreOpbl U Havyajl MaTEeMAaTHMYeCKOIo aHalu3a B CTaplIeil IIKOJe yyalluecs MOJIy4aroT
HOBBIH OMBIT PEIICHUs NPUKIAJHBIX 33134, CAMOCTOSATEIBHOIO IOCTPOECHUSI MAaTEMaTUUECKUX MOJeen
peaIbHBIX CUTyalldid M MHTEpHpeTaly IOJYYEHHBIX pEIIeHUHN, 3HAKOMSITCS C MpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOAE, HAayKe U B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU U KX aBTOPAMHU.

Kypc obnagaer 3HaunTEIbHBIM BOCIIUTATEIbHBIM [TOTEHIIMAIIOM, KOTOPBIM peajln3yeTcsl Kak uepes
yueOHBI MaTepuan, CcrnocoOCTBYIOMIMKI (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHMS, TaK U uepe3
cneun(uky  yueOHOH  JesTenbHOCTH,  TpeOyromedl  caMOCTOSTENbHOCTH,  aKKypaTHOCTH,
MPOJOJKUTENFHOM KOHIIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysbTar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miiaHe Ha W3ydeHHE Kypca aireOpbl M Hayal MaTeMaTHYeCKOro aHain3a Ha 0a30BOM
YPOBHE OTBOAMTCS 2 Yaca B HEJEIIO BCETO 3a roJ] 00y4eHus — 68 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA

Yucna v BbIYMCICHUSA

Pannonansupie unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApOOU, MPOLEHTHl, OECKOHEUHbIE
nepuojuveckue apodu. Apudmernueckue onepanuyd C padoOHAIBHBIMU YHCIaMH, IpeoOpa3oBaHUs
YHUCIOBBIX BbIpaxkeHUil. [IpumeneHue apoOeil W MPOLIEHTOB MAJis pEIICHUs NPUKIAJAHBIX 3aJad U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenbHbIC YKcia. PalionanbHble M UppallMOHANbHBIE Yncia. ApupMETHUECKHUE OTIepaIiH C
IeWCTBUTENBbHBIMU YncaaMu. [IpuGinkEHHbBIC BHIYMCICHUS, TPAaBUIa OKPYIJICHHS, MPUKUIKA U OIL[CHKA
pe3ynbTaTa BEIUMCICHUN.

Crenenb ¢ 1wenbiM mokazareneM. CranmaptHas ¢(opMa 3amucd  JICHCTBUTEIBHOTO YHCIA.
Hcnonp3oBanue noaxoasmien Gopmbl 3aMIUCH IEHCTBUTEIBHBIX YUCEI I PEIICHUs TPAKTUUECKUX 3a71a4
U IIPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypaJlbHOWM cTereHu. JlelcTBUS ¢ apudMETHYECKUMH KOPHSIMHU
HATypaJIbHOU CTEIICHHU.

CuHyC, KOCUHYC M TaHT€HC YHCJIOBOr0 apryMeHTa. ApKCUHYC, ApKKOCUHYC, APKTAHT€HC YUCIOBOTO
apryMeHra.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIHI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix v [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Penienne TpuroHoMeTpUUECKUX YpaBHEHUM.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7a4 U 3aja4 U3 pazIudHbIX
o0ractell HAyKH U pealbHOM JKU3HU.

DOyHKIUH U rpaGuKu

Oyukuwms, cnocoos! 3ananus ¢pynkiun. ['paduk pynkunu. Bzaumuo o6patHbie PyHKINU.

OO6nacTh ompeneieHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymm @ynkumn. IlpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUU.

CrenenHas QpyHKIHS C HaTypaJbHBIM U IIeJIbIM MoKa3zareneMm. E€ cBoiicTBa u rpaduk. CoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OINpEAENEeHHE TPUTOHOMETPUUECKUX (QYHKIMHA YHCIOBOIO

apryMeHTa.
Hauana MmaTeMaTH4eCKOro aHaIn3a
ITocnenoBarensHOCTH, CHocoOBI 3a/laHus MOCJIE0BATEIBHOCTEN. MOoHOTOHHBIE
MOCJIEI0BATENBHOCTH.

Apudmernueckas M reoMmerpuyeckas nporpeccuu. beckoHedHO yObIBarolas reoMeTpuyeckas
nporpeccusi. Cymma OeckOoHEYHO yObIBarouieil reomerpuueckoid mnporpeccuu. Dopmysa CI0KHBIX
IIPOLEHTOB. VcIIo/Ib30BaHNEe IPOrPECCUH IS PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omepauMM Hax MHOXecTBaMM. Jluarpammel Oiinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O armapaTa Ui OMMCAaHUSl peaJIbHbIX MPOIECCOB U SBIEHUM, MPU pElIeHUH
3a7a4u U3 IPYrux y4eOHBIX MTPEIMETOB.

OHpC,Z[CJ'ICHI/IC, TCOpEMa, CICACTBUC, JOKA3aTCIILCTBO.
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IIVTAHUPYEMBIE PE3YJIbTATBI

OcBocHue y4eOHOro mpenmera «MaTemaTHKa» JOJDKHO OOECIeuuBaTh JOCTHXKCHHUE HAa YPOBHE
cpenHero oO0mero 0oOpa3oBaHUs —CIEAYIOIIUX JIMYHOCTHBIX, METANpPEIMETHBIX U IPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE  pe3yabTaThl OCBOCHHS MNpOrpaMMbl  yuyeOHOro mpeamera «MaTemaTuka
XapaKTepU3yHOTCS:

['paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUHA OOYYArOMIErocss Kak aKTHBHOT'O M OTBETCTBEHHOTO
qJieHa POCCHUUCKOTrO OOIIECTBA, MPEICTAaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYD, SABJICHUN, MPOIEAYP IPaKIAaHCKOTO 00IIecTBa (BBIOOPHI, OIIPOCHI U TP.), YMEHHUEM
B3aMMO/ICHCTBOBATH C CONUATBLHBIMUA HHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMU ¥ Ha3HAUCHUEM.

[TarproTryeckoe BociUTaHuUE:

c(OPMHPOBAHHOCTHIO POCCHUCKON TPaXKTAHCKOM HICHTUYHOCTH, YBAaXKCHUS K MPONLIOMY H
HACTOSIIIEMY POCCHIICKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTUXKEHUSAM POCCHICKUX
MAaTEMaTUKOB U POCCUUCKONW MAaTEMATHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX ITOCTHKEHUH B JIPYTHX
HayKaX, TEXHOJIOTUSIX, chpepax SKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHEM JIyXOBHBIX LIEHHOCTEH POCCHICKOr0 Haponaa; cOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO IMOBEJEHHUSA, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM IOCTIKCHHN HAyKH U
JeSTeNbHOCTBIO YIYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOWYHBOTO Oy TyIIEro.

OCTETHYECKOE BOCIIUTAHHUE:

3CTETUYECKUM OTHOILIEHUEM K MHpY, BKIIOUYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a7ad, PEIICHUH, PACCYKICHHI, BOCIPUHUMYHUBOCTBI0O K MATEMaTHYCCKUM acCICKTaM
pa3IMYHBIX BUJIOB HCKYCCTBA.

®du3ndeckoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCKHE 3HAHHS B HMHTEpEecax 3J0pOBOTO U
06e3omacHOrO 00pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHSATUN M OTHbIXa, peryisipHas (u3nuecKkas aKTHBHOCTB); (U3NYECKOTO
COBEPUICHCTBOBAHMSI, IIPH 3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHON €S TEILHOCTHIO.

TpynoBoe BoCcIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IudHbIM cdepam
npodeccHoHaNbHOM JesITeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U e€ TMPUIIOKEHUSIMHU, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccuu W peaTu30BBIBATH COOCTBEHHBIE >KH3HEHHBIE
IUTaHBI; TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUH BCEH JKM3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHUIO B PEIICHHHM MPAKTHYECKUX 3aad
MaTeMaTU4eCKOW HaNpaBIECHHOCTH.

DKOJIOTUYECKOE BOCITHTAHHE:

cOPMUPOBAHHOCTHIO ~ JKOJOTUYECKOW  KYIbTYphl, TOHHMAaHHWEM  BIHSHHUS  COIMAIBHO-
SKOHOMHUYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLUATBLHON CPEJlbl, OCOZHAHHEM TII00aTBHOTO
XapakTepa JKOJIOTMUYECKUX MpoOJieM; OpHeHTalMeld Ha MNPUMEHEHHEe MaTeMaTUYeCKUX 3HaHUU Ui
perieHus 3a1a4 B 00JaCTH OKPYXKAIOIIEH Cpefbl, TUITAHUPOBAHUS MTOCTYIIKOB U OIICHKH MX BO3MOHBIX
MOCIEACTBUM ISl OKPYKAKOLIEH CPEIbI.

[leHHOCTH Hay4HOTO MO3HAHUA:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd ¥ OOIIECTBEHHOW NPAKTUKH, MMOHUMAaHWEM MaTEMaTUYeCKOW HAyKHW KaK cQepbl YeTOBEYECKOH
NEeSATEIbHOCTH, JTAlOB €€ Pa3BUTHS M 3HAYMMOCTH JJIS PA3BUTHUS LUMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
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MareMaTHUKd M MaTEMaTU4YECKOM KyJIbTypOH KaK CpEACTBOM II03HAaHUS MHPA; TOTOBHOCTBIO
OCYULIECTBJIATH IPOCKTHYIO ¥ UCCIIEN0BATEIbCKYIO IE€ATEIbHOCTD HHAUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS MporpamMmbl  ydeOHoro mnpeamera «MaTemaTuka
XapaKTepU3yIOTCs OBJAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OeUCMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.
1) Vuusepcanvhvie noznasamensuvle Oeticmeusi, obecneuugarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpoYecco8 o0yyarowuxcs (oceoenue Memooo8 NOZHAHUSA OKPYicalouwe2o Mupa,
npuMeHeHnue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMmeHut pabomamsos ¢ ungopmayuel).
ba3zoBble mornueckue 1eMCTBU:
® BBIIBISITH U XapaKTEPH30BAThH CYILECTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUHA MEXAY MOHATHAMU; (HOPMYIHPOBATH OIPEICICHUS TOHITUN; YCTaHABIMBAThH
CYLIECTBEHHBIN NMPU3HAK KJIacCU(PHUKAIUU, OCHOBAHUS JJIsl 0000IEHUS U CpAaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJN3a;
e BOCHPHHHMMATH, (QOPMYIHUPOBATH U MPeoOpa3oBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE W
OTpHUIaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC,

® BBHIIBISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYUs B (akTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX; TMpeiaratb KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;
e JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKITIOUSHH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENIHO JOKa3aTeIbCTBA MATEMaTHYECKUX YTBEPXKICHHUU (IIPSIMBIE U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIUIO, MPHUBOIUTh TPHUMEPHI ¥ KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXJICHUS U BHIBOJIBI,

e BEIOMpaTh croco0 pemieHus yueOHOH 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHUS,

BBIOMPATh HaHOOJIee MOIXOISIINHI ¢ YIETOM CaMOCTOSITEIHHO BBIACICHHBIX KPUTEPHEB).
bazoBele uccnenoBarenbcKkue 1eHCTBUSA:
® UCMOJNB30BaTh BOMPOCH KaK HCCIIENOBATEIILCKUNA HWHCTPYMEHT MO3HAHUSA;, (OPMYIHPOBATH
BOTIPOCHI, (HUKCHPYIOIIHE NPOTHBOPEYHE, MPOOJIEMy, YCTaHABJIMBAaTh HCKOMOE W JaHHOE,
(GbopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE;

® TIPOBOJUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHUE TI0 YCTaHOBIICHHIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBHCUMOCTEH
MeXIy 00bEKTaMHU, SBICHUSMH, POIIECCAMU;

®  CaMOCTOSITENILHO (OPMYIHPOBaTh OOOOMIEHWS W BBIBOJBI IO pE3yJbTaTaM IPOBEIAEHHOTO
HaOJIOACHNS, KCCIIEIOBAHNUS, OLIEHMUBATH JOCTOBEPHOCTH ITOYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U
0000I1IeHHI;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKXKE BBIABUTATh MPEATIOIOKEHUS O €T0

Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanueii:

® BBIABIATH JCPUIMTH UHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JUUII OTBETAa Ha BOMPOC M JUIS

pellIeHus 3a/1a4H;

e BbOMpaTh  MHPOpPMALMIO W3  UCTOYHUKOB  pa3IMYHBIX  TWUIIOB,  AHAJIU3UPOBATH,
CUCTEeMAaTHU3HpOBaTh M HHTEPIPETUPOBATH HHPOPMAIMIO pPA3IUYHBIX BUAOB U  GopM
IIPE/ICTaBIICHMS;

® CTPYKTYpUpOBaThb HMH(OpPMAILIMIO, MPEACTaBIATh €€ B pa3IMYHBIX (Qopmax, WIIHOCTPUPOBAThH
rpaduyecku;

® OIICHHUBATh HAAEKHOCTh HH(bOpMaLIHI/I IO CaMOCTOATCIBbHO C(bOpMy.HI/IpOBaHHBIM KpUTCPUSAM.



2)

Vuueepcanvnuvie KomMmynukamuenvle Oelicmsus, obecneuugarom  copmMuUposanHoCmy

COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.
OOmenue:

BOCHPUHUMATH U (GOPMYIUPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBUSMU U LIETSIMU OOIICHHUS;
SICHO, TOYHO, I'PAMOTHO BBbIpaXkaThb CBOIO TOYKY 3PEHHMS B YCTHBIX M INHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUs 3a]]aul, KOMMEHTHPOBATh I1OJIYYEHHbIN pPe3ylbTar;

B XoJe 0OcCyXIeHHus 3a7aBaThb BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, MpPOOJIEMBI,
peniaemMoi 3a/1auu, BBICKA3bIBaTh UJEH, HALIEJICHHBIE HA MOUCK PEUICHUS; COIOCTABISATh CBOU
CYXJIEHUS C CY)KICHUSMH JIPYTHX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh PA3JIMYUE U CXOJCTBO
MO3UIUI; B KOPPEKTHOM hopme HopMynUpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
IIPEJCTABIATh PE3YJAbTaThl PEUIEHMs] 3aJauM, OSKCIEPUMEHTAa, MWCCIEI0BaHUsA, IPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3a/4ad NPE3CHTAMUA H
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHUYECTBO:

3)

MOHUMaTh ¥ WCIIOJIb30BaTh IPEUMYIIESCTBA KOMAaHIHOW W WHAMBHIYalIbHOH pPabOTHI MpH
pelieHnr y4eOHBIX 3a/1a4; NPUHUMATH IIeJIb COBMECTHOW JEATEIBHOCTH, IUIAaHHPOBATH
OpraHU3aIMI0 COBMECTHOW Pa0OTHI, paclpeaesaTh BHIbI pa0dOT, JOTOBAPHBATHCS, 00CYKIATh
MPOIIECC U pe3yabTaT pabOThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIPyHMHoOBbIX ¢opmax paboTel (00CyxkaeHus, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W HMHBIC); BBINOJHATH CBOK YacTh pabOThl M KOOPAWHUPOBATH CBOU JICHCTBHS C
JIPYTUMH 4YIEHAMH KOMaHbl; OIEHWBATh KAa4eCTBO CBOErO BKJIAaJa B OOIMIMHA TPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

Vuueepcanvuvie pezynamuenvie Oeticmsus, obecneuusaom @GopmMuposanue CMbiCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHUs 3a]1au, BEIOUPATh CIIOCO0 pelieHus ¢ y4€TOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIb:

BJaJIeTh HaBBIKAMHU IO3HABATENbHON pedaeKcHM KaKk OCO3HAaHUS COBEPILAEMBIX JEHCTBHH U
MBICIMTENBHBIX ~ IMPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCA U pe3yJIbTaTa PEUICHNsI MaTeMaTHUECKON 3ajauu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPM PpELIEHMM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, IaHHBIX, HAMICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa eI U YCIOBUSAM, OOBSICHATh IPUUMHBI TOCTUKEHUS WU
HEJIOCTHXKEHHUS  pe3yJabTaToB  JAEATENbHOCTH, HAXOJUTh  OWIMOKY, JlaBaThb  OLEHKY
MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

OcBoenune ydeOHOTO Kypca «Anredpa W Hadaja MaTeMaTHYECKOTO aHAIM3a» Ha YPOBHE CPEIHETO
o01mero oOpa3oBaHMsl JIOJDKHO O0ECIeUnBaTh JTOCTHXKEHUE CIEIYIONIMX MPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

Yucsia v BIYMCICHUS

OnepupoBaTh MOHATHSMU: PAIIMOHATHFHOE U JIEHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS M JICCSITHIHAS
IpoOb, MPOLIEHTHI.

BrimonHaTs apudMeTHyecKre onepanii ¢ palioOHATBHBIME U IEHCTBUTEIbHBIMU YHCIIAMH.

BrimonHaTe npuOInKEHHBIE BRIYMCICHUS, UCIIONB3YS MpaBUia OKPYTJIEHUs, JelaTh MPUKHUIKY U
OIIEHKY pe3yJIbTaTa BEIYMCIICHUM.



OnepupoBaTh TOHATUAMHU: CTENEHb C LEJNbIM IIOKaszaTeleM; CTaHgapTHas ¢opma 3amucu
JNEHCTBUTENBHOTO YKCIa, KOPEHb HATYpalbHOM CTENEeHU; MCMOJIb30BaTh MOAXOASNIYI0 (GOopMy 3amucu
JENUCTBUTENBHBIX YUCEN JUIsl PELICHUs IPAKTUYECKUX 33]1a4 U IPEJICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOIb30BaTh 3alUCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHs] M HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJ0OE, palUOHAIBHOE,
UppalMOHAIIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YypaBHEHHUE;

BoimonHATe npeobpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKEHHN M PEIIaTh TPUTOHOMETPHUYECKHE
YpaBHEHHS.

BoimonHATe npeoOpazoBaHus IENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHHH M pelIaTh
OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHATBHBIX U UPPALMOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHMsT M HEPABEHCTBA JUIsl pEIICHHs MaTeMaTHYeCKMX 3aJad W 3aJad U3
pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HH.

MopenupoBaTh peaibHble CUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA MO YCIOBUIO 3aJ]auyd, MCCIEA0BAaTh MOCTPOSHHBIE MOJIEIHM C HCIOJIb30BAaHUEM allapara
anreopsl.

DOYyHKUMH U TPaPUKU

OnepupoBarh MOHATUSIMH: (QYHKLUS, CIOCOOBI 3amaHus (yHKIHMH, OOJACTh OMpENEICHUs |
MHO’KECTBO 3HaUeHUN QYHKIUY, rpa@uK (GyHKIMH, B3AUMHO OOpaTHBIE (PYHKIIUH.

OnepupoBarh MOHATUAMHU: YETHOCTP M HEUETHOCTh (YHKIUH, HYIU (YHKIHH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIHIA U1 pEIICHNs yPaBHEHUH.

Ctpouts u unuTaTh rpaduKku JTUHEHHONW (YHKIMH, KBAAPATUIHON (QYHKIIUHU, CTETICHHON (QYHKIIUU C
L[EJIbIM TIOKA3aTEJIEM.

Hcnonb3oBarh rpaduku GyHKUMNA 17 UCCIETOBAHUS MPOIECCOB M 3aBUCHUMOCTEH MPHU PELICHUH
3aja4d U3 IPYTruX y4eOHBIX MPEAMETOB U peallbHOW JKU3HU; BBIPAXaTh (POPMYyJIaMU 3aBHCHUMOCTH MEXITY
BEJIMYUHAMHU.

Havyana maTeMaTH4eckoro anajamusa

OnepupoBaTh  MOHATHSAMHU:  IOCJIEAOBAaTENBHOCTh, apupMeTHueckass U  TIeoMeTpuYecKas
IIPOrPECCUHU.

OnepupoBaTh MNOHATUSAMM: OECKOHEUHO YyOBIBaloIash TreoMeTpuYecKas MpOrpeccusi, CcyMmma
0EeCKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCUH.

3amaBaTh MOCIIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTe CBOMCTBA MOCIEAOBATENIBHOCTEW M IPOTPECCUM JUIsl PEIICHMs] PEAbHBIX 3a/1ad
MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIMH HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar [Uisi ONUCAHHUS pEeaJbHBIX IPOLECCOB H
SIBJICHUM, TIPU pELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEIMETOB.

OnepupoBath MOHATHSAMU: ONIpeEIeHNE, TEOPEMA, CIEICTBUE, 10Ka3aTEIbCTBO.
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