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ITnanupyemoie pezyromamaot

Bpezyﬂbmame U3YyUYeHUA MamemamuKkuy Ha oazoeom YPOBHE YyU€HUK 00/1ICeH

3HATH/MOHUMATD

3HAUEHUE MATEMAaTUYECKOM HAyKu MJI1 pElIeHHs 3a4ad, BO3ZHUKAOIIUX B TEOpUU U
IIPAKTUKE; HMIMPOTY U B TO XK€ BPEMs OIPAaHUYCHHOCTh IPUMEHEHUS MaTEMaTHYECKHX
METO/IOB K aHAJIM3y U MCCIIEIOBAHUIO MTPOIIECCOB U SBJICHUN B IPUPOJE U OOIIECTBE;
3HA4Y€HUE NPAKTUKU U BONPOCOB, BOSHUKAIOLIMX B CaMON MaTeMaTuKe i (POPMUPOBAHUS
U pa3BUTUS MAaTEMaTUYECKOW HAyKH; HMCTOPHUIO pPAa3BUTHUS MOHSTHUS YHCIA, CO3JAHUS
MaTEMAaTHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T'€OMETPUH;

YHUBEPCAJIbHBIA XapaKTEp 3aKOHOB JIOTUKM MAaTeMAaTHUYECKUX pacCyXAEHUH, HX
IPUMEHUMOCTb BO BCEX 00JIACTSIX YEI0BEYECKOH 1A TENbHOCTH;

BEPOATHOCTHBIN XapaKkTep pa3IMUHbIX IPOLECCOB OKPYIKAIOLIETO MHUPA.

AJITEBPA

yMeTb

BBITIOJHATh apU(PMETHUYECKHE JCUCTBUSA, COYETass YCTHbIE W IHCHMEHHBIE MPHEMBI,
NPUMEHEHHE BBIYHMCIMTENBHBIX YCTPOWCTB; HAXOIWTh 3HAYEHUS KOPHS HATypabHOM
CTCTICHHW, CTEINCHH C palloOHAJIbHBIM TOKa3aTreneMm, Jorapudma, HCHOIB3ysS MpHU
HEOOXOIMMOCTH BBIYUCIUTEILHBIC YCTPONUCTBA; TIOJIB30BATHCS OLIEHKON M TIPUKUAKON MIPH
MPAKTUYECKUX pacyeTax;

MPOBOJIUTH IO HW3BECTHHIM (dopMyjaM W TpaBWiaM MpeoOpa3oBaHus OYKBEHHBIX
BBIPQXKCHHH, BKJIIOYAIONINX CTEMEHHU, PAIUKaIbI, JOTapu(pMbl U TPUTOHOMETPUUYECKUE
byHKINH,

BBIUMCIISATh 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS HEOOXOAMMBIE
TIOJICTAHOBKH | ITPEOOpa30BaAHUS;

HCMO0Jb30BATHh NPUOOpETEHHbIEC 3HAHUS U YMEHHUs B NMPAKTHYECKON JeATeJbHOCTH U
MOBCEAHEBHOM KU3HM JJIS:

IMPAKTUYECKUX pacdyeTroB Mmoo Qopmyiam, BKIoyas (GOpMysbl, coAepiKalllhe CTEleHH,
pagMKanbl, JIoTapudMbl W TPUTOHOMETpUYECKHe  (YHKIUHU, UCIOIB3yS  TpH
HEOOXOJUMOCTH CIIPABOYHBIE MAaTEpUANIbI U MPOCTEUIITNE BHIYUCIUTENbHBIE YCTPONUCTBA.

OYHKIIUU U TPAOUKHU

yMeTb

ONpeneNaTh 3HaueHHe (YHKIHMU IO 3HAYCHUIO apryMEHTa IPH Pa3IMYHBIX crocobax
3ananus QyHKIUY;

CTPOUTH rpadKN U3YICHHBIX (QYHKIINH;

OIUCBIBATh MO TPaQUKy U 6 npocmetuux ciyuasx no ¢opmyie NMOBEICHHE U CBOHCTBA
GbyHKIMA, HAXOAUTH 1O TpaduKy GyHKIIMH HAUOONBIINE U HAUMCHBIIINE 3HAUCHUS;
pemaTh ypaBHEHHsI, MPOCTEUIITNE CHCTEMbl YPaBHEHUH, UCTIONB3YS C80lcmEa (yHKYul
uX TpaduKoB;

HCMO0Jb30BATh MPUOOpETeHHbIEC 3HAHUS U YMEHHUs B NMPAKTHYECKON JeATeJbHOCTH U
MOBCEAHEBHOM KU3HM JJIS:



ONMCAHUS C TIOMOIIBIO (YHKIMH pPa3IMYHBIX 3aBHCUMOCTEH, IPEACTaBICHUS UX
rpaduvecKu, HHTEPIpEeTauu rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

yMeTb

BBIUHCIIATh TPOU3BOJHBIE U Nep8ooOpaszHbie SIEMEHTAPHBIX (DYHKIHMHA, HCIONB3YS
CIIPaBOYHbBIEC MaTEpUAIIbI;

MCCJICIOBATh B IPOCTEHINNX CiTydasiXx (PyHKIMHU HA MOHOTOHHOCTh, HAXOAUTh HAHMOOJIBIITNE
U HauMEHbIIWE 3HaueHUs (QYHKIHHA, CTPOUTH TIpadUKH MHOTOUJICHOB U HPOCMEUuUUx
PAYUOHATbHBIX PYHKYUL C UCTIONH30BAHUEM allllapaTa MaTeMaTHYEeCKOTO aHAIH3a;
BLIYUCTAMb 8 NPOCMEIUUUX CTYYAAX NIOWAOU C UCNONIb308AHUEM NEPBO0OPA3HOLL,

HCMO0Jb30BATH NPUOOpETeHHbIC 3HAHUS U YMEHHUs B NMPAKTHYECKON JAeATeJbHOCTH U
MOBCEAHEBHOM KU3HM JIS:

pCHICHUA NPUKIIAAHBIX 3a4a4, B TOM YUCJIC COUAIbHO-9KOHOMHWYCCKUX U q)HBI/I‘-IGCKI/IX, Ha
HauOOJIBIINE U HANMEHBIIINE 3HAYCHH, HA HAXO0XKACHUEC CKOPOCTH U YCKOPCHUA.

YPABHEHUA U HEPABEHCTBA

yMeTb

pemaTh palroHalbHbIE, IOKa3aTeNbHbIC U JIoTapu(MuYeckre ypaBHEHUS U HEpaBEHCTBA,
npocmetiuiue UppayuoHaibHule U MpU2OHOMempuiecKue ypagHeHus, ux cUucmemul;
COCTAaBJIATb YPABHCHUA U HepaserHcmeda 110 yCJIOBUIO 3a1a4u;

UCIOJIb30BaTh Ui MPUOIMKEHHOTO PEIIeHHs YpPaBHEHMM M HEpPaBEHCTB TpaduyecKuit
METOJ;

n300pakaTh Ha KOOPJAMHATHON TIOCKOCTH MHOXECTBA PEIICHUN MPOCTEUIINX YPAaBHEHHI
U UX CUCTEM;

HCI0JIb30BATH NMPUOOPETEHHbIEe 3HAHUA U YMEHHUS] B MPAKTHYECKON IeSITeJIbHOCTH U
MOBCEAHEBHOM KU3HM JJIS:

IMOCTPOCHUSA U UCCIICAOBAHUSA HpOCTeI\/'II_HI/IX MaTEMAaTHYCCKUX MOI[GJ'IGI\/'I.

JIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM

yMeTb

pemaTh MpocTeWle KOMOMHATOpHBIE 3aJa4d  METOAOM Iepedopa, a Takke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

BBIYUCIIAITH B MPOCTEUIINX CIy4yasX BEPOSATHOCTH COOBITHI Ha OCHOBE IOJCYETa YHCIa
HCXO/JIOB;

HCMO0Jb30BATh NPUOOpETeHHbIC 3HAHUS U YMEHHUs B NMPAKTHYECKON JeATeJbHOCTH U
MOBCEAHEBHOM KU3HM JIS:

aHa/In3a pCajIbHBIX YHMCIOBBIX JAaHHBIX, IIPCACTABJICHHBIX B BUAC JUAarpaMMm, Fpa(l)I/IKOB;
aHaJIM3a I/IHq)OpMaI_II/II/I CTAaTUCTHUYCCKOI'O XapaKTepa.



Conep:xxanue Kypca
K yueOHuky C.M. HuKo0JbCKOr0 M IPp.

«AJiredpa U HavyaJIa aHaJIUu3a» (0a30BbIi YPOBEeHb 2 yaca B Helelro, Bcero 68
4acoB).

1. ®ynxuum u ux rpaduxu (11 yacos, n3 Hux 1 yac KOHTpPOIbHAsA padoTa)

Oynknun. OO6macTh  OmMpeAeNeHusT W MHOXECTBO 3HadueHmi. ['padux  yHKIMM.
[Moctpoenne rpadukoB (GYHKIMH, 33JaHHBIX pa3IMYHbIMU criocobamu. CBoiicTBa (DyHKITHIA:
MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, MEPHOJMYHOCTh, OTPAHMYCHHOCTH. IIpomMexyTku
BO3pacTaHusg W yObIBaHUS, HaumOOJblllee W HaAMMEHBIIEE 3HAYEHHUS, TOYKH HKCTpEeMyMa
(lTokampHOTO ~ MakcUMymMa M MuUHHMyMa). ['paduyeckas wuHTepnperauus. [Ipumepsl
(YHKIIMOHATIBHBIX 3aBHCUMOCTEH B PEaTbHBIX MPOIECCax U SBICHUSIX.

[Ipeobpa3zoBanus rpaduKoOB: MapaIeNbHBIN EPEHOC, CHMMETPUS OTHOCUTEIBHO Ocei
KOOPAMHAT U CUMMeMpUs. OMHOCUMENbHO HAYald KOOPOUHAM, CUMMEMPUsL OMHOCUMETILHO
npamoti Y = X, pacmsosicenue u cocamue 6001b 0cel KOOPOUHAm.

Bepmukanvhvle u 2opuzoHmanvHvle acumnmomst epaguxos. I paguku opooHO-TuHEUHbIX
@yHKyu.

O6parnas ¢yuknus. Obaacms onpedeneHus u 00O1ACMb 3HAYEHUN 0OPAMHOU (DYHKYUU.
I'paduk ob6paTHO# GyHKINU.

llonamue o nenpepuvlgHocmu yHKYuUU.

2. llpousBoaHas pyHKuMHU U ee npumMeHeHue (17 yacoB, U3 HUX 24aca KOHTPOJIbHbIE
padoTsI).

[Tonsarue o npou3BogHON PYHKINHU, PU3UUECKUN U TEOMETPHUECKUI CMBICT IPOU3BOTHOM.
VYpaBHeHue KacaTellbHOU K rpaduky pyHkuuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHOTro. [Ipon3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIMHA. [IpuMeHeHue MpPOM3BOAHON K
WCCJICIOBaHNI0 (PYHKIIMA M TOCTpOEHUIO0 TpadukoB. [IpouzeooHnvie oOpammuol yHKyuu u
KOMRO3UYUU OAHHOU YHKYUU C TUHEUHOU.

[TpuMepbl WCTIOIB30BaHUS TPOM3BOTHOW JUISI HAXOXKICHHUS HAWIIYYIIEro pEIIeHHsS B
MPUKJIAJHBIX, B TOM YHUCJIE COLUMAIBbHO-3KOHOMUYECKHUX, 3afavyax. HaxoxIeHue CKOpoCTH it
npoiiecca, 3a1aHHoro Gpopmynoi uiau rpadpuxom. Bropas npousBoHas u ee GU3MIECKUN CMBICIL.

3. IlepBooOpa3Hasi u uHTerpaJ (7 4acoB, U3 HUX 14ac KOHTPoOJIbHAas paboTa).

Ilonsamue 06 onpedeneHnomM uHmezpanie Kax NAOWAOU KPUBOIUHEUHOU Mmpaneyuu.
[lepBooOpaznas. ®opmyna HetoToHa-JleiiOnuIA.

[Tpumepsl MpUMeHEeHHsI UHTErpajia B PU3UKE U TEOMETPHUH.
4. YpaBHeHus1 M HepaBeHCTBA (29 4acoB, U3 HUX KOHTPOJIbHbIE pa0oThl 34aca).

OcHOBHBIE TPUEMBl pELIEHUS CUCTEM YpaBHEHHi: TOJCTaHOBKa, ainredpanyeckoe
CIIOKEHHE, BBEJCHHE HOBBIX MEpEeMEHHBIX. PaBHOCUIBHOCTh ypaBHEHHM, HEPABEHCTB, CHCTEM.
Pemienne mnpoctemmx CcHUCTEM YpaBHEHUWM C JBYMSI HEW3BECTHBIMHU. PemeHue cucrem
HEPaBEHCTB C OJIHOW NMEPEMEHHOM.

Hcnonb3oBanne CBOMCTB M TpadukoB (DYHKIUN TIPH PEIICHUH YpaBHEHUW U HEPABEHCTB.



Merton wunHTepBasioB. M300pakeHWe Ha KOOPAWHATHOM TUIOCKOCTH MHOMKECTBA PEIICHUN

YPABHEHUHN U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

[TpuMeHeHnEe MaTEMAaTHYECKUX METOZAOB Ul PEIICHUS CONEP/KATENbHBIX 3a1a4 U3
pa3nuyHbIX 00JacTeil HayKu U NPaKTUKU. IHTeprpeTanus pe3yapTara, y4eT pealbHbIX

OTpaHUYECHUU.

5. IloBTOpeHHe Kypca ajaredpbl 1 MATEMATHYECKOro aHaau3a (4 yaca, u3 Hux 1 yac

KOHTPOJIbHAsi padoTa).

(Kypcueom BblAENEH MaTepuall, KOTOPBIM MOJUIEKUT WU3YyYEHHI0, HO He BKJIIOYaeTcs B

TpeGoBaHMs K yPOBHIO TIOJITOTOBKHU BBIITYCKHHUKOB)

YuyeOHO-TeMaTHUYeCKOE IJIAHMPOBAHME 10 MaTeMAaTHKe (aJredpe U HaYaJIamM
MaTeMAaTHYECKOr0 aHAJIN3A)

B 11 Kiacce

(2 u B Hexe10, Bcero 68 u)

Paznen, tema. Koin-Bo yacon Kom-Bo
KOHTPOJIbHBIX
paboT
DYHKIUHN U UX rpapukn 5 0
IIpenes GyHKUMH U HENPEPLIBHOCTH 4 0
OoOpaTHbIe QyHKIIUT 2 1
IIpousBoaHasn 7 1
IIpuMeHeHHne NPOU3BOIHOM 10 1
IlepBooOpa3Hasi M HHTErpaJ 7 1
PaBHOCHJILHOCTH YPABHEHHMI 1 HEPABEHCTB. 3 0
YpaBHeHUSA-CJIEICTBUSA 5 0
PaBHOCUILHOCTH YPABHEHMI U HEPABEHCTB 7 1
CHCTEMaM
PaBHOCHJILHOCTH YPABHEHHUH HA MHOKECTBAX 3 0
PaBHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX 2 0
MeToa NpoMe:XyTKOB VISl YPABHEHMH U 3 1
HEPABEHCTB
Hcnonb3oBanue CBOMCTB PYHKIUN NPH - 0
pellieHUM YPABHEHHMI M HEPABEHCTB
Cucrembl ypaBHEHUH ¢ HECKOJIBKUMHM -
HEeN3BECTHBIMM
YpaBHeHMs, HEPABEHCTBA U CUCTEMBbI € 6 1
napaMeTpaMu
IToBTOpEHME 4 1
Bcero 68 8




KanennapHo-remaTudeckoe IJIaHUPOBAaHMeE N0 MaTeMaTHKe (ajredpa u Hayaja
MaTeMaTH4ecKoro anaausa) B 11 kiacce (2 4 B Heeus11o0, Beero 68 uyacon), yueonnku: C.M.
Hukoabcknii — anredpa 1 Hayaja MaTeMaTH4ecKoro anaansa 11 kiacc

Tema ypoka o
o] Mm
2 5 a
= g g
> =8
ol 5 F
= 3
M
§1. ®ynkuuu u ux rpapuxku
1 OneMeHTapHble pyHKIMUA. O0IacTh ONPEACIICHHS U 00JI1acTh
n3MeHeHus GyHkuu. OrpaHUYCHHOCTh (PYHKITUU
2 YeTHOCTh, HEUYETHOCTh, MIEPUOAUIHOCTD (DYHKITHI
3 [TpomMexyTkH Bo3pacTaHusl, yObIBaHU S, 3HAKOMIOCTOSHCTBA U HYJIH
byHKIAHA
4 HccnenoBanue GyHKINUNA U TIOCTPOCHUE WX TpadUKOB
3JIEeMEHTapHBIMU METOJaMHU.
5 OcHoOBHBIE CTIOCOOBI TPeoOpa3oBaHus TpaduKoB
§2. Ilpenesa (pyHKUMH ¥ HENPEPHIBHOCTH
6 [MonsTue npenena ¢pynkuu. OTHOCTOPOHHHUE MPEACIBI
7 CgoiicTBa npezienoB QyHKITHIA
8 [onsarue HenpepbIBHOCTH (HYHKIUN
9 HenpepbIBHOCTB 371€MEHTAPHBIX (YyHKITHA
§3. O0paTHble QyHKIUM
10 [Tonsitue obpatHoit pyHkmnu. BzanmMuo-oOpaTHbie yHKITMN
11 Kontponbras padota Nel «DyHKIMHN U X TpaQUKm»
§4. IlpousBoanas
12 [TonsaTHe npou3BoaHON. MEeXaHUYECKHUM CMBICI IIPOU3BOJIHON
13 [TonsaTne npon3BoaHOM. ['eoMeTpUUECKHIl CMBICIT IIPOU3BOJHOU
14 IIpounsBoaHas cymMmel. [IponsBoaHast pasHOCTH.
15 [TpousBoanas npousBeaeuus. [IponzBoaHas 4acCTHOTO




16 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
17 [Tpown3BoaHas cl0KHON (QyHKIHH. TPUTOHOMETPHUIECKHE 1
byHKIIUN

18 Kontponbnas pabora Ne2. «IIpousBoHas 1
§S. IlpuMeHeHMe POU3BOTHOM 10

19 MakcumyMm 1 MUHUMYM (yHKITUHA 1
20,21 | YpaBuenue kacatenpbHOU. [IpuOmmkeHHBIC BEIYUCICHHS 2
22 Boszpacranue u yopiBanue GpyHKIuit 1
23,24 | [Ipon3BoAHBIE BHICIIMX MOPSIKOB 2
25 DKCTpeMyM (PYHKIIUU C €AMHCTBEHHON KPUTHYECKON TOUKOU 1
26 3agayv Ha MAKCUMYM U MUHUMYM 1
27 [Toctpoenue rpadgukoB QyHKIHI C IPUMEHEHHUEM TIPOU3BOIHBIX 1
28 KonTtponbHas padora Ne3 o reme «IIpruMeHeHne npor3BOIHON 1
§6. IlepBooOpa3Has 1 HHTErpas 7

29 [onsarue nepBoobpazHoO 1
30 [Inomans KpUBOJIMHEWHON Tpanenuu 1
31 OnpeneneHHbli HTHTErpall 1
32 ®opmyna Herorona-JleiOauia 1
33 CBolicTBa ONpeIeICHHBIX UHTETPATIOB 1
34 [IpuMmeHeHue onpeeIEHHBIX HHTETPAJIOB B TEOMETPUUECKUX U 1

bu3HYecKuX 3a1a9ax

35 Kontponbnas pabora Ne4 «IlepBooOpazHast 1 HHTETpa» 1
§7. PaBHOCHJILHOCTH YPABHEHMI U HEPABEHCTB. 3

36-37 | PaBHOCHIBHOCTB PeOOpa30BaHUs ypaBHEHUN 2
38 PaBHOCHIIBHOCTH ITPe0Opa30oBaHusl HEPABEHCTB 1
§8. YpaBHeHus-cJIeACTBUS 5

39 [TonsiTHE ypaBHEHUS-CIEACTBUS 1
40 Bo3Benenue ypaBHEHHS B YETHYIO CTENICHb 1




41 [orenupoBanue norapuGpMUIecKiX ypaBHEHUH
42 Hpyrue npeoOpa3zoBaHusi, IPUBOIAIINE K YPaBHEHUIO-CIICICTBHIO
43 [IpumMeHeHne HeCKOJIbKUX MPeoOpa3oBaHMil, MPUBOIAIIUX K
YPAaBHEHUIO-CIIEACTBUIO
§9. PABHOCHJILHOCTb YPABHEHHH ¥ HEPABEHCTB CHCTEMaM
44 OcHOBHBIE TOHATHS. PenieHne ypaBHEHUN ¢ IOMOIIBIO CUCTEM
45 Vpasuenus Buna f(a(x)) = f(L(x))
46,47 | Pemenne HEpaBEHCTB C MOMOIIbIO CUCTEM
48,49 | HepaBenctBa Buna f(a(x)) > f(f(x))
50 KonTtponbHas padora Ne5 «PaBHOCHIBHOCTD ypaBHEHHE U
HEPABEHCTB CUCTEMAaM»
§10. PABHOCHJILHOCTH YPABHEHHMI HA MHOKEeCTBAX
51 OcHoBHble NIOHATHA. Bo3BeneHne ypaBHEHHS B UETHYIO CTENIEHb
52 YMHOXEHUEe ypaBHEHUS HA (YYHKIIHIO
53 Hpyrue npeoOpa3zoBanus ypaBHeHUH . [[puMeHeHrne HeCKOIbKIX
npeoOpa3oBaHUA
§11. PAaBHOCMJILHOCTH HEPABEHCTB HA MHOKECTBAaX
54 OcHoOBHbIE TOHATHS. BO3BeiIeHNEe HEPABEHCTBA B UETHYIO CTEIICHD
55 YMHOXeHHEe HepaBeHCTBA Ha PpyHKIMI0. [[pyrue npeobpa3zoBaHus
HepaBeHCTB. [[puMeHeHne HECKOJIBKUX MPeoOpa3oBaHU.
Hecrtporue nepaBeHcTBa
§12. MeTox npomMe:KyTKOB /IJIsl YPABHEHUI U HEPABEHCTB
56 VYpasHeHus ¢ Mmonysamu. HepaBeHcTBa ¢ MOnyIsiMuU
57 MeToa HHTEPBAIOB JJIs1 HENIPEPBIBHBIX (YHKLIUI
58 KonTtponbHas padora Ne6 «PaBHOCHIBHOCTD ypaBHEHUN U
HEPABEHCTB Ha MHOKECTBAX»
§15. YpaBHeHus1, HepaBeHCTBA M CHCTEMBI ¢ IapaMeTpaMu
59 VYpasHeHus ¢ nmapamerpom. HepaBencrsa ¢ mapameTpom
60 CucreMbl ypaBHEHUH € ITapaMeTpoOM




61,62

3aa4u ¢ yCIOBUSIMHU

63,64 | KontpoasHas padora Ne7 «Cucremsl ypaBHEHUHN C HECKOJIBKUMH
HEU3BECTHBIMUY
IToBTOpEHUE

88 PammonansHble ypaBHEeHUS . PaliioHaIbHBIE HEPABEHCTBA.
Pemienune cuctem panimoHa bHBIX YPaBHEHUM

89 IToka3arensHble ypaBHeHHUs. [Ioka3aTenbHble HEpAaBEHCTBA
Jlorapudmuueckue ypaBHenus. Jlorapudmudeckue HepaBeHCTBA

90 TpuroHomerpuuecKkue ypaBHEHNs U HEPABCHCTBA

91 Hrorosast KoHTpoJbHASA paboTa
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