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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sSBISETCS OJHUM M3 OCHOBHBIX KypcOB 0a30BOro oOpa3oBaHMs: OHA OOECIICUHMBACT
Apyrue JIUCHUILUTMHApHBIE MCCIEeIOBaHMUSA, KAaK €CTECTBEHHO-HAyYyHOrO, TaK W T'YMaHHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO MJs NMPOJODKEHHs 00pa3oBaHUS M B IOBCEAHEBHOM KU3HHU.
Pazputne y oOydaromuxcs Hay4dHbIX [PEICTABIEHUM O MPOUCXOXKIEHUH M CYHIHOCTH
anreOpandecknx abCTpakuuii, crocobe OTpakeHUs MaTeMaTHYeCKOW Hay4YHOH HAaIlpaBICHHOCTH H
MPOIIECCOB B MPHUPOJE M OOILIeCTBE, MPOMAraHJupyeT MaTeMaTHUECKUE MCCIEIOBAHUS B HAYYHOM
[IO3HAHUU M B HalpaBleHUM (HOPMHUPOBAHMS HAYYHOTO MHUPOBO33PEHUS M KAyecTBAa MBIILICHMS,
HEOOXOAMMBIX sl MOAJEPKAHUSA B COBPEMEHHOM LU(GPOBOM 0OOIIeCTBE. AITOPUTMBI H3YyUCHMS
BKJIIOYAIOT B ce0s pa3BUTHE HABBIKOB HAONIOICHHUS, MAPJIAaMEHTHIO, BBIABICHHE 3aKOHOMEPHOCTEH,
TpeOOBAaHUI KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apTyMEHTUPOBAHHO 00OCHOBBIBATH JICHCTBHSI H
BBIBOJIbI, OPMYJIMPOBATh yciaoBusa. OcBOeHUE Kypca aireOpbl o0ecreynBaeT pa3BUTHE JIOTHUYECKOTO
MBILIUIEHUS] OOYYaOUIMXCSA: OHU MCIOJB3YIOT JEIYKTMBHOE U HWHAYKTHUBHOE pacCyXJeHHeE,
00001IeHNEe U KOHKpPETH3aIH0, abCTparupoBannue W aHajorur. AnreOpa oOydeHHe HpeAroiaraet
00BbEM CaMOCTOSITEIPHON JEATEIBHOCTH OOYYaIOMIMXCS, IOATOMY CaMOCTOSATENbHAs —3a/ava
3aKJII0YAETCs B peasln3aluy 1 TeIbHOCTHOIO IPUHIIUIIA O0YUEeHHUS.

B Tekymeil mporpamme Kypca «AureOpa» Aias OCHOBHOIO OOIEro oOpa3oBaHHUs MECTO
COZIepKaT COJEPKATEIbHO-METOIMYECKAE JIMHUU: «Yuclia W BBIYHCICHHUS», «AJredpandeckue
BBIDAKECHUS», «YPaBHEHHMs U CpaBHEHWs», «DPyHkumm». Kaxknas M3 3THX COHEpP/KATEIbHO-
METOAMYECKUX IPUHIMIIOB pa3pabaTblBajlach Ha TMPOTHKEHUHM TpexX JIeT M3Y4YeHus Kypca,
B3aUMOJICHCTBYSl C JIpYTMMM €ro JHMHUSMH. B Xone m3ydeHus yuyeOHOTro Kypca yd4eOHOro Kypca
BBITIOJIHATH JIOTHYECKHUE PACCYXKIIEHUS, NCIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBsi3M C
3THM B TIpOorpaMMy Yy4eOHOro Kypca «AunreOpa» BKIIOYEHB HEKOTOPBIE OCHOBBI JIOTHKH,
MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pas3jeliaXx MaTeMaTHYeCKOro o0pa3oBaHHsA, W HEOOIBIIOE
BJaJieHHe OOyueHHeM IIpeJICTaBlIseT cOo00il OCHOBY YHMBEpPCAIBHOTO MAaTEeMaTHYECKOTO s3bIKa.
ConepxaTenbHON U CTPYKTYpHOH (opMmoil Kypca Kypca «AnreOpa» SBISETCS €ro KOMIUIEKCHBIN
Xapakrep.

Conmepxanne nuHUM «Yucia ¥ BBIUMCIEHUS» CIYKUT [UIS JalbHEWIIET0 HW3y4eHUs
MaTeMaTHKH, COJIEHCTBHS DPAa3BUTHIO Yy OOYYaIOMIMXCS JIOTHUECKOTO MBIIUIEHUS, (HOPMUPOBAHUIO
HaBBIKOB HCIOJIb30BaHUS AITOPUTMOB, a TAK)KE€ OCBOECHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUTSl TIOBCETHEBHOM >KM3HU. Pa3BuUTHE TOHATHUH O KOJMYECTBE Ha YpoBHE 0a30BOro oOOIIETO
o0pa3oBaHMs CBSI3aHO C pAlMOHAIBHBIMA W  UPPANMOHATBHBIMH ~ YUCIIAMH, METOJaMH,
NPEJCTaBICHHBIMU O PEAJIbHOM KOJMYECTBE. 3aBepIlEHHNE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Copep:xanue IBYX anredpandeckux JUHUHN — «AnreOpanueckre BhIpaXeHUs» U «Y paBHEHUS U
BBIpOKEHUS» TPeHA3HAYCHBI T (OPMHUPOBAHUS Y OOYYAIOUIMXCS MaTEeMaTHYeCKOTo armapara,
HEOOXOAMMOTro Ul pELIeHHUs 3aJad MaTeMaTHKH, COOTBETCTBYIOIIMX IPEIMETOB U MPAKTUKO-
OpPHEHTUPOBAaHHBIX 3amad. Ha ypoBHe O6a3oBoro obmero oOpa3oBaHus y4yeOHBIH MaTepual
TPYIITUPYETCS BOKPYT PAllMOHAIBHBIX BBIpAXCHUN. AJreOpa yUUTHIBaeT 3HAYCHHE MaTEMATHKH Kak
A3bIKa JUI IOCTPOEHUS MAaTEMAaTUUECKUX MOJIENeH, OMCAaHUs TPOLECCOB U MOCIEICTBUI pPeanbHOro
mupa. B 3amaunm oOyueHus anreOpe BXOAWUT TakKe JalbHEHIIee pa3BUTHE aJITOPUTMHUECKOTO
MBILUICHUS,, HEOOXOIMMOI0o, HampuUMep, sl OCBOCHHMS KypCOBOHl HH(GOpPMATHKH, W BIIAJCHUA
HaBbIKAMHU JIEYKTUBHBIX paccyxiaeHuil. IIpeoOpa3oBanue cumBOIMUYECKUX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMsI, CIIOCOOHOCTENH K MaTEMaTUUYECKOMY TBOPUYECTBY.

Conepxanne  (QpyHKIHMOHAIBHO-TpaUUYECKOH JIMHUM  OPUEHTHPOBAHO HA  IOJy4YCHHE
00y4aromuMuCs 3HaHUH O PYHKIMAX, TAKUX KaK BaKHAass MaTeMaTH4YecKasi MOJEb, ISl ONMCAHUS U



UCCIIEIOBaHUsT paboyuX TPOLECCOB U TMOCIENCTBUH B mpupoie U obmiectBe. [loaroroska
MaTepUajIoB JUIsl Pa3BUTHS OOYy4arONIMXCS METOJIOB HCIOJIb30BAaHUS PA3IUYHBIX BBIPA3UTEIbHBIX
CPEACTB S3bIKA MAaTEMAaTHKH — CIIOBECHBIX, CHMBOJMYECKUX, TIpaUuecKuX — BHOCUT BKJIAJ B
MEXaHHU3MBI [TPE/ICTABJICHHBIX MATEMATHUKH B PA3BUTHH IUBIJIN3ALUN U KYJIbTYPHI.

CormacHo yuyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcsi y4yeOHBIM Kypce «Auredpa», KOTOPBIH
BKJIIOYaeT B ce0s ClenylollMe OCHOBHBIE pasleibl cojepkaHusi: «Yucina W BBIYUCICHUSAY,
«AnreOpanuecKre BbIpaXEHUN», «YpaBHEHUS U J10KA3aTENbCTBAY, «DYHKIIUN.

Hauzyuenue yuebnoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3 yaca
B Henento), B 8 kiacce — 102 yaca (3 vaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HEIEI0).
VY4eOHoe BpeMs MOXKET OBbITh YBEJIMYEHO 110 4 4 B HENENI0 3a CUET BapuaTUBHOM yacTu basucHoro
IUIaH.

B yue6nom mmane I'BOY PecnyGmmku Mapuii On "3BeHUTOBCKash caHAaTOpHas IMIKOJa-
uHTepHatT" Ha u3ydyeHwe npeamera "AnreOpa" Beimeneno 136 u (U3 pacueta 4 4 B HeEHENIo).
JloTmoIHUTENbHBIE Yachl UCIIONB3YIOTCS JUIsl PACIIMPEHHs 3HAaHUN U YMEHHUI MO OTAENbHBIM TeMaM
BCEX pa3JeNioB Kypca.



COJAEP)KAHUE OBYYEHUA

8 KUIACC
Yucsia ¥ BbIYUCTICHUSA
KBanpatuslit xopenb u3 uucna. llonarue o0 wuppanuoHaibHOM uyHcie. JlecsaTuunbie
NPUOMKCHUST MppAMOHAIBHBIX uncen. CBoilcTBa apu(MeTHYeCKUX KBAJPATHBIX KOPHEH U WX
MIPUMEHEHHE K TPEOOPa30BAHUIO YUCIOBBIX BBHIPAXKCHUI U BRIYHCICHUSAM. [[eiiCTBUTENLHBIC YUCIIA.
Crenens c 11e7IbIM TIOKa3ateneM u e€ cBoiicTBa. CTaHiapTHas 3aMKUCh YUCTA.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHslil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanyeckas Apodb. OCHOBHOE CBOICTBO anredpanyeckoit 1podu. CrnoxeHue, BHIYUTaHuUE,
YMHOXXEHUeE, JeJIeHne alre0pandeckux aApooeil. ParrionanbHble BbIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, QopMmyla KOpHEH KBaJpaTHOTo ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHui, cBOIAIIMXCA K JMHEHHBIM W KBajpaTrHbM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus YpaBHEHHH C JABYMsI TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHUN ¢ JByMs IepeMeHHBbIMU. [IpuMephl peleHuss CucTeM HEJIMHENWHBIX YPaBHEHUH C ByMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM IepeMeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OJHOM nepeMeHHOM. CHUCTeMbl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOI.

DOyHKIUUHA

[Tonstue ¢ynxuuu. OOnacTe onpeaencHUs U MHOXKECTBO 3HaueHH (yHKuuu. CrocoObl
3aanus QyHKIHI.

I'padpux pynkiun. Yrenue cBoiicTB ¢pyHkuuu no e€ rpadpuxy. Ilpumepsl rpadukoB GyHKIMA,
OTPa)KAIOIUX PEaTbHbIE IPOLECCHI.

@DyHKIIUY, ONMUCHIBAIOLIUE MPSAMYI0 U OOpaTHYIO HpPONOPLHMOHAIbHBIE 3aBUCHUMOCTH, HX
rpadukn. @ynxmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pemenne ypaBHEHHIT U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BbIYUCTICHUA

PanonanbHbple 4Kcia, WppalMOHAIbHBIE YHCIA, KOHEYHble M OECKOHEUHbIE JECATHYHBIC
npobu. MHOXECTBO JeMCTBUTENbHBIX YHCEN, AIEWCTBUTEIbHBIE YHCIa KAK OECKOHEUHbIE JECSITUYHBIE
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM JEMCTBUTEIBHBIX 4YHCEN H
KOOPAMHATHOU IIPSIMOM.

CpaBHeHHE JEMCTBUTENBHBIX YHCEN, apUPMETHYeCKHe JEHCTBHS C JeHCTBUTENbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTD IIPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAYEHHE BEJIWYHMHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue YHcell.
IIpukuaka v OLleHKa PEe3yJIbTaTOB BHIYUCIICHU.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PelieHue ypaBHEeHH, CBOIAIINXCA K JTMHEHHBIM.



KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOAAIIMXCS K KBaJpaTHbIM. bukBagpatHoe
ypaBHeHue. lIpumepbl pelleHus ypaBHEHUN TPETbEM M 4YETBEPTOM CTENECHEH pPAa3joKEHHEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHH. PerieHne TEKCTOBBIX 3ajau anredpandeckum
METOAO0M.

VYpaBHeHHE C JBYyMs NEpEeMEHHbBIMH M ero rpaduk. PemeHwe cucrteM ABYX JIUHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU. PenieHue cuctem AByX ypaBHEHUM, OJIHO U3 KOTOPBIX JIMHEWHOE,
a Japyroe — BTOpoil cremeHu. ['paduueckas HHTEepHpeTanusi CUCTEMbl YPaBHEHHH C JABYMS
[IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOW miepeMeHHOW. PemieHue cucreMm JHMHEHHBIX
HEpPaBeHCTB C OJAHON mepemeHHOW. KBanpaTHble HepaBeHCTBa. ['paduueckas WHTEpIIpeTalUs
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBampatnunas ¢ynkuusa, e€ rpaduxk u cBoiictBa. [lapaboma, KoOpIWHATHI BEPIUIMHBI
napaboJibl, OCb CHMMETPHUH MapadoJIbl.

I'padukn dyukmuii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTa.

YuciioBble MOCAEA0BATEIBHOCTH U POIPECCUH

[lonsiTe 4YHMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHue TIOCIEIOBATEIBHOCTH PEKYPPEHTHOM
dbopmyIoit u popmysoi N-ro wieHa.

Apudmernueckas U reoMmerpuueckas nporpeccun. @opmyssl N-ro yjaeHa apupMeTHIecKon u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne uileHOB apuU(pMETHYECKOH U TEeOMETpPUYECKOH Mporpeccuil TOYKaMH Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENWHBIN U S5KCIOHEHITUANbHBIA pocT. CII0kKHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE  Ppe3yJbTaThbl OCBOCHHS MPOTpaMMBI  y4yeOHOro Kypca  «AusrebGpay
XapaKTEPUIYIOTCS:

1) naTpuoTH4YeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPOILIOMY U HACTOSIIEMY POCCUUCKOW MATEeMAaTHKH, IEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHIKEHUSM POCCHUMCKHX MAaTEMAaTHKOB M POCCHMCKON MaTeMaTUYeCKOW IITKOJIBI, K
HCIIOJIb30BaHMIO ITHX JOCTIKCHHUH B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJIHCHUIO OOSI3aHHOCTEH TpakIaHWHA ¥ peaHu3aliii ero Ipas,
MIPEJICTaBJICHHEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUM,
MpoLEyp TPakJAaHCKOTO O0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAaHUEM
BOKHOCTH MOPAJbHO-3THUYECKUX IMPUHIIUAIIOB B JIEATEILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B pEIICHUU MPAKTUYECKUX 3a/Jady MaTeMaTH4eCKOn
HAIPaBJIICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOro 00pa3oBaHUs HA TPOTSHKCHUU BCEH
KU3HU JUISL YCTICIIHON TpO(eCCUOHATBHONW EATSIIBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM WHAMBUAYAIBHON TPACKTOPUU OOpPA30BaHUS U JKU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY H ACTETHYECKOMY BOCIPHUSATHIO MAaTeMaTHUYECKHX
00BEKTOB, 3aJlay, PEIICHUM, PACCYXJICHHUIN, YMEHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YEJOBEKa, MPHUPOALI M OOIIecTBa, TMOHUMAHUEM
MaTeMaTHYeCKON HayKH KaK cepbl UeJIOBEUECKOM NeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pPa3BUTHS [IUBUJIM3ALUH, OBJIAJCHUEM SI3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyIbTYpOHl Kak
CpPEICTBOM TIO3HAaHUSI MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HABBIKAMHU  HCCIIEIOBATEIHCKOM
NeSTEeTbHOCTH;

6) pusnueckoe BocnuTaHue, popMupoOBaHME KYJbTYPbl 3A10POBbS M 3MOIHOHAJIBHOIO
Osaromosty4us:

TOTOBHOCTHIO TIPUMEHSITh MaTEMaTHYECKHE 3HAHWSA B MHTEPECAX CBOETO 370POBBS, BEICHHS
310poBOro 00Opasa KU3HM (370pOBOE THUTaHHUE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH W OTIbIXA,
perynspHas Qu3udeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu, NpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa,;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUCHTAIlMCH Ha TMPUMEHEHHE MATeMAaTHYeCKUX 3HAHUW JUIs pEIIeHUs 3ajad B 00JIacTH
COXPAHHOCTH OKpYXalolleid cpeabl, IUJIAaHUPOBAHHUS TIOCTYNKOB M OLEHKM UX BO3MOXHBIX
MOCIEACTBUM ISl OKPYXAIOMIEH Cpellbl, OCO3HAHHWEM TJO00ATBHOTO XapakTepa HKOJIOTHUYECKUX
po0JieM U yTeH UX PEIICHHS;

8) ajanTanus K U3MEHAOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO0 NIeATeNbHOCTh, B TOM YHCJIE YMEHHUE YUHUTHCS y JPYTHUX



JIIO,I[CI)'I, HpI/IO6peTaTI> B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHUS, HABBIKH 1 KOMIICTCHIIMHN U3 OIIbITA

JIPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWK, B TOM 4HCiIe (HOPMYyTUpPOBATH HICH,
MOHATHUS, TUIOTE3bl 00 OO0BEKTaX M SIBJICHUAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYALMIO, BOCHPHUHUMATh CTPECCOBYIO CUTYaIUIO
KaK BBI30B, TpPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMbIC pEIICHUS W JCHCTBHA,
(opMyIHPOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBrle Jlornyeckune aefcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IPU3HAKH MaTeMaTH4YEeCKUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy HOHATUAMH, (OPMYIUPOBaTh ONpEAETICHUS MOHATU,
yCTaHaBJIMBaTh CYILECTBEHHbIM NMPU3HAK KJIACCH(PUKAILMK, OCHOBAHUS A 0000LICHUS U
CPaBHEHUs, KPUTEPUHU IIPOBOJMMOIO aHAIU3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M IPeoOpa3oBbIBATh CYKICHMS: YTBEpAMUTENIbHbIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpeurs B (pakrax,
JAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX, Ipeajgaratb KpUTEpUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JieNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh 10Ka3aTeNbCTBA MATEMaTHYECKUX YTBEPXKACHHUH (IIpsMble U OT MPOTUBHOIO),
IIPOBOJIUTH CAMOCTOSITEJIbHO HECIIOKHBIE JI0OKa3aTeNbCTBA MaTeMaTHYeCKuX (HakToB,
BBICTPaMBaTh apryMEHTAllMI0, MPUBOAUTH NPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BbIOMpPATh CIOCO0 pelleHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIlIECHUS,
BbIOMpaTh HanOoJIee MOAXOAAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoparelbcKue AeiCTBHS.

WCIIOJIb30BaTh BOIPOCKHI KaK HMCCIICIOBATEIILCKHI MHCTPYMEHT IMO3HAHUS, (DOPMYIHPOBATH
BONPOCHL, (UKCHUPYIOIIME NPOTUBOpPEUHE, MPOOJIeMy, CaMOCTOSITENIBHO YCTaHABIUBATh
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE,
MPOBOAUTH IO CaMOCTOSATEIHHO COCTAaBICHHOMY IIJIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJBIIOe WCCIEAOBaHNE IO YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy CO00i;

CaMOCTOSITENNLHO (HOPMYIHPOBATH 000OIIEHUST M BHIBOJBI MO Pe3yabTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsSI, WCCIICIOBAHUsS, OIICHHBATh JOCTOBEPHOCTH IOJIYUCHHBIX PpE3YJIbTATOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

MIPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECca, a TAaKXKe BBIABUIATH MPEIINONOKEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTH MH()OPMAIMH, JAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a1a4u;

BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3NUYHBIX BUAOB U (POPM MPEICTABICHHUS;



BbIOMpaTh (opMy TMpeAcCTaBICHUS HHPOPMALUU M WUIIOCTPUPOBATH pelIaeMble 3aauyu
cXeMaMH, AUarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAUAMU;

OLIEHUBATh HAAEKHOCTh WMH(POPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YYUTEIEM WIN
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKAaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKAEHHS B COOTBETCTBHHM C YCIOBHSAMH W IICISIMU
O0IIeHHS, SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMUCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHHs IO XOAY pEIICHHUS 3a/Jayd, KOMMEHTHPOBATH IMOJyYCHHBIH
pe3yibTar;

B X0Je OOCYXKJEHHUs 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMoOil TeMbl, HpOOIeMBbl,
pemaemMoi 3a7ayu, BBICKA3bIBaTh HJICH, HAICJIEHHBIC HA TIOMCK PEIICHHS, COMOCTABIAThH
CBOM CYXKACHUS C CYXICHHSIMH JPYTUX YYacCTHHKOB JMAOra, 0OHapy»XHBaTh pa3indyue M
CXOJCTBO TIIO3UIMH, B KOppPEeKTHOW ¢opme (HOpMyIUpOBAaTh pPA3HOINIACHS, CBOU
BO3PAKCHHUS,

NPEACTAaBIATh PE3yNbTaThl PEIICHHS 3a7adyd, SKCIEPHUMEHTa, HCCIEAOBAHUS, INPOCKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3agad MpE3eHTANH U
0CcOOEHHOCTEH ayTUTOPHH;

MOHMMATh W HUCIIOJNB30BaTh MPEHMYILECTBA KOMAHIHOW W MHIUBUAYaJbHOW PabOTHI IpU
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

MPUHUMATh 1Ie]Ib COBMECTHOW JIEATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOU
paloThl, pacnpenensaTb BUIbI paboT, AOrOBapHUBAThHCS, O0OCYXIaTh MPOLECC M PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (00CykaeHus, OOMEH MHEHUSMH, MO3TOBbIE
HITYPMBI ¥ PYTHUE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JECHUCTBUS C
JAPYTUMH YJI€HAMHA KOMaHJbI, OIIEHWBATh Ka4eCTBO CBOETO BKJAJa B OOMIMIA TPOMYKT MO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranmuzanus:

CaMOCTOSITENIHO COCTaBIIATH IUIAH, AJITOPUTM PELIeHHs 3a/1a4M (UM ero 4acTb), BEIOMPATh
Croco0 pemeHus ¢ Y4€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTp()JIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BIAJIETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIA Ipollecca U pe3ysbTaTa pelIeHHs
MaTeMaTHYECKOH 3a7auu;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IPU DELIEHUH 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AEATEIbHOCTH IIOCTABIECHHOM WLENIM W YCIOBMSIM,
OOBSICHATh HMPUYMHBI JOCTHXKEHUS MM HEJOCTIIKEHHS LI, HaXOIUTh OIIMOKY, /JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 8 kJacce oOydaromuiics TMONYYUT CIEAYIOIIUME MPEIMETHBIC
pe3yibTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonps30BaTh HavajdbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHCHHUS, OKPYIJICHUS M BBIYUCICHUH, W300pakaTb JEHCTBUTEIBHBIE YHCIAa TOYKAMU Ha
KOOPIAMHATHOMU IIPSIMOA.

[IpumensTh MoHATHE apupMETHUYECKOrO KBaJIpPaTHOrO KOPHSA, HAXOAWTh KBaJIpaTHbIE KOPHH,
UCIIONIb3YS TpU HEOOXOIUMOCTH KaJbKYJIATOP, BBINOJIHATH MpeoOpa3oBaHMsl BBIPAKEHUH,
COZEpPIKAIMX KBAIPATHBIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucy OOJBIIMX M MaJIBIX YUCEI C TIOMOIIBIO AECATUYHBIX ApoOeii U cTeneHen
yucna 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHSATH TOHSATHE CTENEHH C MEJNbIM TI0Ka3aTesleM, BBINMOIHATh PeoOpa3oBaHuUs
BBIPA)KECHUH, COAEP/KAILUX CTEIIEHU C LIEJIBIM IT0Ka3aTEIIEM.

BhINONMHATE TOXKAECTBEHHBIE MTPEOOPa30BaHUS PALIMOHATBHBIX BBIPAKEHUI Ha OCHOBE MPaBUI
JEHCTBUI HaJl MHOTOYWIEHAMHU U alreOpandeckKuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHus BBIPAKEHUN JJIsl PEHICHUS Pa3WYHBIX 3a7ad U3 MaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEaJTbHON PAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHBIE YPaBHEHUS U pallUOHATIBLHBIC YPABHEHUSI, CBOISIIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBOANTH MpOCTEMIIME WCCIENOBAHMS YPAaBHEHHM W CUCTEM YPAaBHEHHH, B TOM YHUCIE C
MpUMEHEHHEeM Trpaduueckux MpeacTaBieHu (yCcTaHaBIMBAaTh, UMEET JIM YpPaBHEHHE WU CHCTEMa
ypaBHEHUH pellIeHUs], €CITU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT cia0BECHOIN (HOPMYIUPOBKH 33/1a4M K €€ anredpandeckoil MOJENIN C TOMOIIbIO
COCTABJICHHS YpPaBHEHMsI WJIM CHUCTEMbl YpPaBHEHHMM, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]auM MOJYYEHHBIN pe3ybTar.

[IpuMeHATh CBOICTBAa YHUCIOBBIX HEPABEHCTB [Jisi CPABHEHMS, OLICHKH, PEIIAaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHON M UX CHCTEMBI, AaBaTh IrpadUyECKyI0 WIUTIOCTPAIIMI0 MHOXKECTBA
pEelIeHU HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHnMath U HMCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI, CHMBOJIUYECKHE
0003HaYeHHUsI), OMpenessaTh 3HaueHHe (QYHKIMHM MO0 3HAUYEHUIO apryMeHTa, OIpeaessTh CBOWCTBa
dbyakumm o e€ rpaduky.

Crtpouts rpadvku dIeMEeHTapHBIX YHKIINN BUA:

y = kix, y = x2, y = x3y = ||, y = VX, orucHIBaTh CBOWCTBA YHCIOBOI (YHKLHH IO €&
rpaduky.

K koHmy oOyueHus B 9 Kkjacce OOyYarOUUMHCA TIOJYYUT CIEAYIONIME TPEIMETHBIE
pe3yabTaThI:

Yuciaa v BBIYUCTCHUA

CpaBHHBATh U yNOPSA0YMUBATH PALIUOHATIBHBIE U UPPAILIMOHATIBHBIC YHCIIA.

BommonuaTe apudmMernyeckue AEHCTBHS C palMOHAIBHBIMHM YHCIIAMHU, COYeTass YCTHBIE M
MMACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHHS C UPPALMOHAIIBHBIMUA YU CIIAMM.



HaxomuTe 3Ha4ueHHsA CTeNneHEW C LEIbIMU IOKA3aTelsIMM M KOPHEH, BBIYMCIIATH 3HAYCHUS
YHCJIOBBIX BBIPA)KCHUH.

OKpyrysiTh NE€HCTBUTENbHBIE YHMCIIA, BBIMOIHATh IPUKHUIKY PE3YJIbTaTa BbIUMCICHUM, OLEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHENHHBIE U KBaJpaTHbIE YPABHEHHs, YPAaBHEHMS, CBOAAIIUECS K HUM, IPOCTEHUIINE
IPOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemate cuctemel ABYX JIMHEHMHBIX YPaBHEHHU C JBYMs IIEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS TMHEUHBIM.

Pemate TekcToOBBIE 337aun aIreOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUSl YPaBHEHHUS
WJIY CUCTEMBI IBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

[IpoBOANTH NpOCTEMUIINE HCCIENOBAHMS YPAaBHEHHM W CUCTEM YPAaBHEHHW, B TOM YHUCIE C
IPUMEHEHHEM TpaMuecKuX IpeJCTaBIeHU (yCTaHAaBIUBaTh, UMEET JM YpaBHEHUE WU CHCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pematb nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHUE HEPABEHCTB
Ha YUCJIOBOM IIPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CHUMBOJIOB.

Pemarp cucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, M300paXkaTb pEIIEHHE CHUCTEMbl HEPaBEHCTB HA YHCIOBOM MNpsSMOMN, 3amUCHIBATh
peuieHne ¢ MOMOLIBI0 CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 334a4.

DOyHKIUH

Pacnio3naBath (yHKIIMM M3yyeHHBIX BUAOB. Iloka3piBaTh CXeMaTHYECKM PACIOJIOKEHHE Ha

KOOPJIMHATHOH MI0cKoCTH rpadukoB GyHKImid Buaa: Yy = kx, y = kx + b,y = k/x,y =ax2 + bx + c, y
=x3, y=1X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHHH KOAPHUIIIEHTOB, ONICHIBATE CBOIMCTBA ()yHKIIHIA.

Crpouth M u300pakaTb CXEMaTUYECKH TIpa@UKH KBaJApPaTUYHBIX (QYHKIMM, ONHUCHIBATh
CBOMCTBA KBa/IpaTUYHBIX (PYHKIMHA MO UX rpaduKam.

Pacnio3HaBath KBajpaTHUHYI (DYHKIHMIO MO (opMyle, IPUBOAUTH MPUMEPHl KBaJIPATUUYHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

Yucii0BbIE MOCJIE0BATEIbHOCTH U POrPECCHH

Pacnio3HaBaTh apu(pMETHYECKYIl0O M TE€OMETPUYECKYI0 MpPOrpeccud IpU pPas3HbIX crocodax
3aJlaHusl.

BbINONMHATE BBIYMCIEHUS C HCHOJB30BaHHEM (OpMya N-rO ujieHa apu(pMETHUYEeCKOH u
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YIJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMM IOCJIEAOBATEIBHOCTSAMHU, B TOM UHUCIIE 33Ja4M U3
peasbHOM JKHU3HHM (C UCTIOIB30BAaHUEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (pPOBbIE)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl KonTpoabHble
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThI

bubnunoreka LIOK

1 Anrebpanueckue BeIpaxeHus. Anredpandeckas 1poob 23 2 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK

2 Yucina u Berunciienns. KBagparasie KOpHU 18 1 https://m.edsoo.ru/7f417af8
3 Yucna u BerurcneHus. CTeneHb ¢ HeNbIM IoKa3aTelieM 7 bubmmorexa [JOK

' B https://m.edsoo.ru/7f417af8
N bubnuoreka [{OK

4 Anrebpanueckue BepakeHus. KBaapaTHbIi TpEXwieH 8 1 https://m.edsoo.ru/7f417af8
bubmuoreka [IOK

5) VYpaBHeHus u HepaBeHcTBa. KBaspaTHble ypaBHEHUS 21 2 https://m.edsoo.ru/7f417af8
. bubmnoreka IIOK

. 14 1

6 VYpaBHeHus u HepaBeHCTBa. CHCTEMBbI YpaBHEHUH https://m.edsoo.ru/7f417af8

bubmnoreka IIOK
7 .H 1 1

VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f417af8
bubmnoreka IIOK

8 DyHKuH. OCHOBHEIE NOHATHS o https://m.edsoo.ru/7f417af8
but6mmorexa [IOK

o DyHicunn. THCIOBBIC pyHKILH o L https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK

10 HosTopenne i 0doduienne 1 L https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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9 KUIIACC

KoanyecTBo 4acoB

Ne duekTpoHHbIE (LM POBbLIE)
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTesibHbIE pecypchl
padoTshI
. bubnuorexa [JOK
1 Hucna v BeruucieHus. J{eficTBUTENIbHBIE YK CIIA 15 1 https://m.edsoo.ru/7£419d08
bubnunorexa LIOK
2 Oymxui 20 1 https://m.eds00.ru/7f419d08
3 VYpaBHeHUs 1 HEpABEHCTBA. Y PaBHEHHS C OJTHOM 18 1 bubmmoreka [JOK
MepeMEHHON https://m.edso00.ru/7f419d08
. bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHCTBA. CrucTeMBbl ypaBHEHUN 16 1 https://m.edsoo.ru/7£419d08
bubnunoreka LIOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 18 1 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 YucoBble MOCIEI0BATENBHOCTH 20 2 https://m.edsoo.ru/7f419d08
. bu6nunorexa LIOK
7 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 25 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 8
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