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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JuctmiuimHa «PyHKIHOHATIBHO-AU(QepeHInanbHble YpaBHEHHUS» BXOIUT B MPOTPaMMY
MarucTparypsl «HenuHeiiHble M HeJOKaJIbHbIE 3a/1a4M JUIsl YpaBHEHUN B YaCTHBIX MPOU3BOIHBIX,
MaTeMaTU4eCcKoe MOJICIIMPOBAHNE U HEHPOHHBIE ceTu» no Hanpasiienuto 01.04.01 «MaremaTtuka
U u3yvaercs Bo 2 cemectpe 1 kypca. Jucuuminuny peanusyetr MareMaTudecKuii MHCTUTYT UMEHHU
akagemuka C.M. Hukonbckoro. Jlucuumnianaa coctout u3 4 paszaenos u 10 Tem u HanpasiieHa Ha
M3Y4YCHHE HEKOTOPBIX THUIIOB HEKJIACCHUYECKUX KpPaeBbIX 3a/ay ISl YpPaBHEHHH C YaCTHBIMH
IIPOU3BOIHBIMHU.

Llenpto OCBOEHHS IUCHUIUIMHBI SIBJSETCSI 3HAKOMCTBO C OCHOBHBIMHM CBOWCTBaMHU U
COBPEMEHHBIMM METOJAaMU KA4E€CTBEHHOI'O MCCIEAOBAHUSA JIUIMNTHUYECKUX YPaBHEHHH C
HEJIOKAbHBIMM ~ KpPaeBbIMU  YCJIOBUSMM W KpaeBbIX 3agad  JAias  (QYHKIHMOHAJIBHO-
muddepeHManbHbIX  ypaBHeHUH. [loapoOHO wu3y4aroTcs »iumnTudeckue andgepeHnmnaibHo
pPa3HOCTHBIE YpaBHEHHSA, a Takke (QyHKIHOHAIBHO-AU(PEpeHInaNbHble YpaBHEHUS C
PaCTSDKEHUSMHU U CKATUSAMU apTyMEHTOB B CTAPLINX IIPOU3BOJHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne nuctUIUIHHBL «DyHKIIMOHATBEHO-TU(DEepeHITNAbHBIC YPaBHEHUS» HAIPABICHO
Ha GOopMUPOBaHUE y 00YUAIOIINUXCS CIEAYIONUX KOMIIETEHIIUH (YaCTH KOMITETEHITHI):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs Npu 0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HMHaukaTopbl 10CTHKEHUS] KOMIIETeHIIUT
Hugp Komnerenuus A PRI N H
(B pamMKax JaHHOW JTHUCIUILIIHEI)
VK-1.1 Anamu3upyeT mpoOJIeMHYIO CHTYaIHIO KaK CHCTEMY,
BBISBIISISL €€ COCTABIIAIONINE U CBSI3H MEKAY HUMH;
YK-1.2 Onpenensietr npoOenbl B ”HPOpMAUH, HEOOXOAUMOM ISt
pemieHust MpoOIeMHOM CUTYyaINH, ¥ IPOEKTHPYET MPOLECCHI M0 UX
CTpPaHEHHIO;
Cnoco0eH oCyIiecTBIsATh yerp ’
o YK-1.3 Kputnuecku olieHUBaeT HaJe)KHOCTh HCTOUHHUKOB
KPUTHYECKHUH aHATIN3 9 9
N Hpopmanuu, paboTaeT ¢ NPOTUBOPEUNBOIl HHOpManHei 13
MpoOJIEMHBIX CUTyaIUi Ha
YK-1 Pa3HBIX UCTOYHHKOB;
OCHOBE CHCTEMHOI'0 TIOAX0/1a,
VK-1.4 PazpabaTeIBaeT U coiepkaTeIbHO apryMEHTHPYET
BBIPAaOAaTHIBATH CTPATETHIO o
Je— CTpATETHIO PeIIeHus MPOOIEMHOM CUTyallul Ha OCHOBE
CHUCTEMHOT'0 ¥ MEXIUCIIUIIITMHAPHOTO MTOIX00B;
VK-1.5 Ucnonb3yer J0ruk0-MeTOA0I0OrHYE€CKUM HHCTpYMEHTapuit
JUISl KPUTHIECKOW OLIEHKH COBPEMEHHBIX KOHIIETIIINH
¢$1II0cO(CKOTO U COLMANBEHOTO XapakTepa B CBOEH NpeIMeTHOH
obnacry;
Cmoco0en npoBoanth HayuHble |[IK-1.1 CocTaBnsieT oOUIHiA TUTaH HCCIIeOBAHUS U ICTANBHEIC
WCCIIEZIOBaHMS M IIOJTyYaTh HOBBIE |IUIAHBI OTJEIBHBIX CTaUiH;
[K-1 Hay4yHblE U IPUKJIAHbIC [1K-1.2 Beibupaet 3kcriepruMeHTaIbHbIE U PAaCY€THOTEOPETHIECKUE
Pe3yIbTAaTHI CAMOCTOSATENIFHO M B |METO/IBI PEIICHNS IOCTABICHHOH 3a/1a4H UCXO/IS 3 HMEIOIIUXCSI
COCTaBe HAYYHOT'0 KOJUIEKTHBA |MaTePHAIbHBIX U BPEMEHHBIX PECYPCOB;
Croco6en npoBoants padotel mo |IIK-11.1 YMmenue o6pabaTeiBaTh HAyYHO-TEXHIHYECKYIO
K-11 00paboTKe W aHAM3Y HAYIHO-  |MH(OPMAITHIO;
texanuyeckoit napopmarmu u |I1K-11.2 YMeHne aHamm3upoBaTh pe3yIbTaThl HAYIHBIX
Pe3yIbTaTOB UCCIICTOBAHIH HCCIICIOBaHHH;

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

HucuunimHa

«DyHKIIMOHATBHO-TU G hepeHIHaTbHbIE

YpaBHCHUA OTHOCHUTCHA K

o0si3arenpHOM yacTu O1oka 1 «/{ucrummmael (Moaynn)» o0pa3oBaTeNbHON MPOrPaMMBbI BHICIIIETO
oOpazoBaHws.




B pamkax o0pa3oBaTenbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUSI OOyYaronIuecs TakKkKe
OCBauBaKOT Apyruc JUCHUITIINHBI I/I/ 150)07%0 IMPAaKTHUKHU, CHOCO6CTBYIOH_II/Ie JOCTHUIKCHUIO
3aIUTAHUPOBAaHHBIX PE3YJIbTATOB OCBOCHHUS JUCHUILTHHBI «DYyHKIIMOHATBHO-TU(GEpeHIIaTbHbIE
YPaBHEHUSAY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHur
3AN1AHUPOBAHRHbLX PpE3)1bmamoe OC60E€HUA ()ucuunﬂqul
IpepmecrByromue Hocaenyrwomue
HIngp Haumenosanue }Jl/lcfll/l;:lﬂﬂﬂblyMOI;yﬂlfl, nncunnﬂnill)lil/;fouyﬂn,
KOMIETEeHIUU % %
NPAaKTHKH NPAKTUKH
CriocobeH oCyIIecTBIATh
KPUTHYECKHH aHATIN3 Cmoxacmuyeckue memoowl **;
VK-1 npoOJIEMHBIX CUTyalnil Ha Dnemenmol meopuu
OCHOBE CHCTEMHOTO 803MYUeHULL **;
MOAXO0/a, BEIpabaThIBaTh
CTpaTeruio AecTBUI
CriocoOeH MpOBOAUTH
paboThI MO0 00paboTKE U . Boiyucnumenvuvie memoout
aHaJIN3y HaAy49HO- HHHaMHq.eCKHe CHCTe.MH’ MEXAHUKU CHIOWHOU
IK-11 7 Functional Spaces; .
TEeXHUYECKOH MH(DOpMaLUH cpedvl ¥*;
U pe3yJIbTaToB
HUCCIIEI0BaHUAN
BBezenue B anredOpanieckyro Ipedounnomuas npakmuka;
Crnocob6eH npoBOJHUTh TOIOJIOTUIO; Hayuno-uccredosamenvcras
HAy4YHbBIE UCCIICIOBAHUS U Nudopmannonusie 6a3bl JaHHBIX; | paboma;
K1 MOJTy4aTh HOBBIC HAYYHBIC U KoMriproTepHbIe TEXHOJIOTHH B Bseoenue 6 ancebpauueckyio

MNPUKJIAAHBIC PE3YJIbTAThL
CaMOCTOATCIIBPHO U B COCTaBC
Hay4YHOI'0 KOJIJICKTHUBA

HayKe U 00pa30BaHUM;
Hayuno-uccnenoBarenbckas
paboTa;

MOnoIo2UIo;
Komnvromepuvie mexnonozuu
8 HaYKe U 06pa308aHUlU;

* - 3aMONHAETCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyA0EMKOCTh AUCHUILTUHBI «DYHKIIMOHATBHO-TU((hepeHIInAIbHBIC YPABHEHUS COCTABIISIET «4» 3a4eTHBIC CIIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMeczT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena

JAUCHUIIJIMHBI

Conep:xanue pasaesia (TeMbl)

Bun
y4eOHoi
padoThr*

Paznen 1

Kpaesslie 3agaun s
(YHKIIMOHAIBEHO-
nuddepeHnrnanbHBIX
ypaBHeHUH. BBogHAas
4acTb

11

BapuanuoHHble 1 KpaeBble 3a1a4H C
OTKJIOHSIOLIMMCSI apryMeHTOM. Paszpemmmocts u
peryispHocTh 0000IIeHHBIX pemeHuil. Kpaesble
3aga4n st (U hepeHnrnanTbHO-Pa3sHOCTHRIX
ypaBHEHHI B OZTHOMEpHOM cirydae. CBeneHne
KpaeBo# 3amaun s aud depeHInaIbHo-
Pa3HOCTHOTO ypaBHEHHS Ha OTPE3Ke K
mddepeHnraTbHOMY YPaBHEHHUIO ¢ HETOKATEHBIMU
KPaeBbIMHU YCIOBHSAMH

JIK, C3

1.2

OnunTHYecKne ypaBHEHHUS BTOPOTO MOPSIKa B
LIJIHHAPE C HEIOKAJIbHBIMU KPAaCBBIMH YCIOBUSIMHU

JIK, C3

Paznen 2

CUITBHO DJUTUNITHYECKHE
CHCTEMBI

i depeHInanbHbIX
YpaBHEHUU

21

HUccnenosanue nepaBencta ['opauura s
ypaBHEHHI M CHCTEM yPaBHEHHI ¢ YaCTHBIMU
MpONU3BOJHBIMH. BI)IBO}I HCO6XOZ[I/IMI)IX n
JIOCTaTOYHBIX ycsioBHH. Cirydail mepeMeHHBIX

k03 durnertTor. Metox jgokanuzanuu. CpaBHCHHE
YCJIOBHUH 3JTTUITUYHOCTH U CUIIBHOU
SJUIUIITUYHOCTHU

JIK, C3

2.2

PaspemumocTs U CieKTpajabHble CBOMCTBA 3a1a4l
Jupuxie s CHIIbHO JUTHIITHYECKOH CHCTEMBI
JddepeHnnaTbHBIX YpaBHSHUH

JIK, C3

Pazgen 3

Kpaessle 3amaun amst
AIUIMITHYECKUX
muddepeHnraTbEHO-
Pa3HOCTHBIX YpaBHEHUI

3.1

PasnocTHBIC OIICPATOPLI B OrpaHUYCHHBIX 001acTIax
CBKJIM0BA IMPOCTPAHCTBA. Pa3bueHue 06J'IaCTI/I,
MOPOKACHHOC PA3HOCTHBIM OICPATOPOM.
ManI/I‘IHOG OIMUCAaHUC PA3HOCTHBIX OIICPATOPOB,
CpaBHCHUC C CUMBOJIOM pPAa3HOCTHOI'O OIlepaTopa

JIK, C3

3.2

Pemenne 3amaun KO3pUUTHBHOCTH (MCCIIEIOBAHUE
HepaBeHCTBa Tuma ['opuHra) nms
nuddepeHInanTbHO-Pa3HOCTHBIX ONEPaTOPOB.
[Tomy4yeHne 1OCTaTOYHBIX YCIOBUH M HEOOXOIUMBIX
YCJIOBUI CHJIBHOW 3JUIMITUYHOCTHU B
anrebpanueckoii popme. [TocraHoBKa mepBoit
KpaeBoil 3a/1a4u AJIs1 CUIIBHO JUTUIITHYECKOTO

i epeHnInanTbHO-Pa3sHOCTHOTO YpaBHEHMS,
0006meHHbIe penenus. MccinenoBanne
Pa3pemMMOCTH U CTPYKTYPBI CIIEKTpa

JIK, C3

3.3

HccnenoBanne riaakocTn 0000IMIEHHBIX PEIEHUH
TIepBOH KpaeBo 3a7a4uu AJIsl CHIILHO
IUIMOTHIECKUX TU(epeHINaTbHO-PA3HOCTHBIX
yYpaBHEHU. BHyTpeHH:S IIaaKOCTh B
nozpo6nacTsax. IhGexT HapyIIeHHs TIaJKOCTH IPH
oIX0/1e K rpanmiie nogobmactu. [Ipumepst
COXpaHEHHUS TIAIKOCTH B TIOA00IACTAX, a TAKXKE BO
BCei obsactu

JIK, C3

Paznen 4

Kpaessie 3agaun s
IUTUITHYECKUX
(yHKIIMOHATIBHO-

1 depeHInanbHBIX
YPaBHEHHUI C
PacTSDKSHUAMH U
CKaTHSAMH apryMEHTOB

4.1

OYHKIIHOHAIBHBIE OMEPATOPHI C PACTSIKCHUAMH H
CKaTUSIMH apTYMEHTOB, X CBOMCTBA B
npoctpadcTBax CoboneBa. OmUcaHue MPH MOMOIIA
npeobOpasoBanus ['enbhanna. MonenbpHas KpaeBas
3a/1a4a sl SJUTUIITHIECKOTO (PYHKITHOHAIEHO-

T epeHINATEHOTO YPABHEHHS C PACTSHKCHHSIMHA
U CKATHSMH B 3BE37HOM 00mactu. DPPexT
MOSIBJICHHSI OECKOHEYHOMEPHOTO sIIpa/Kosiapa

JIK, C3

4.2

3aavya KOIPIUTUBHOCTH [UTs ()yHKIIMOHAIBHO-
G depeHIATEHOTO ONEPaTopa C PACTIKEHUSIMHU
1 CKaTHSAMH B OTpaHHYEHHOI 06JacTH,
cozaepkauiel 1eHTp cxxaruid. [loayyenue

JIK, C3




Homep | HammeHnoBaHue pa3nena
pa3nena JMCIUTIITHHBI

Bun

Conep:xanue pasaesia (TeMbl) yueOHoit

padoThI*

aredpanvIecKoro KpUTepys CHIbHON
IUIMOTHYHOCTH B BHJIE MOJ0XKUTEIHHOCTH
CKaJISIPHOTO CHMBOJIa oniepaTopa (KOMOMHAIINN
npeobpaszoBanuii Pypre u I'enpdanmga).
[punoxenne x nu¢dhepeHnanT-HO-Pa3HOCTHBIM
oneparopaM. Pa3zpemuMocTs U CeKTp NepBoU
KpaeBOoM 3a/1a4y JUIsl CUIIBHO DJUTUIITUYECKOTO
(YyHKIHMOHANBbHO- 1N GEePEeHINATBHOTO YPaBHEHUS
C PaCTSDKCHHSIMH U CKATHSIMU apTyMEHTOB

HccnenoBanue rinaakocT 0000IIEHHBIX pEeICHUIT B
YacTHBIX cay4asx. OCOOCHHOCTH 0000IIEHHBIX

4.3 peluIeHU IEPBOX KpaeBOoil 3a1auu JIsl CUJIBHO JIK, C3
IUITMOTHYECKOTO YPaBHEHHUS BOJIM3H Hadaa
KoopAMHAT (IICHTpa CKATHU)

* - 3anonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopneie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ay1uTOpuU

Cneuunajau3supoBaHHoOe
yueOHOe/1adopaTopHoe
obopynoBanme, I1O u
MaTepuaibl 1Jisl 0CBOECHHS
AUCHUTLTUHBI
(mpu HeOOXOTUMOCTH)

JlexunonHas

AymuTopus Ui IPOBEICHUS 3aHITUN
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAaMU MYJIbTHMEINA MPEe3CHTAIIHA.

CemuHapckas

Aynuropus ISl IPOBEICHUS 3aHATUI
CEMHMHAPCKOI'0 TUIA, TPYIIIOBBIX U
VHJIMBUIYQJIBHBIX KOHCYJIBTALNM, TEKYILErO
KOHTPOJIS U IPOMEKYTOYHOU aTTECTaLlUH,
OCHAILICHHAS] KOMIUIEKTOM
CreLMaNIU3UPOBaHHON MeOenu U
TEXHUYECKUMH CPEACTBAMU MYJIbTUMEIHNA
IIPE3CHTALIN.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus JUisl CaMOCTOSATEILHON paOOThI
oOyuaromuxcsi (MOKeT UCTIONB30BAThCS AJIs
MPOBEACHUSI CEMUHAPCKHUX 3aHITHI U
KOHCYJbTAIUH), OCHALIEHHAsA KOMILIEKTOM
CIIeIMaTu3UPOBAHHON MeOeH U
KoMibroTepami ¢ gocrynoM B OUOC.

* - ayTUTOpHS AJISl CAMOCTOSTENIbHOM paboThl o0y4aroniuxcst ykaspiaercs OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJINHBI

Ocnosnas numepamypa:
1. Cky6aueBckuii A.JI. KpaeBble 3a1auu sl SJUIMOTHUECKUX (QYHKIIMOHATIBHO-
muddepeHIMATBHBIX YPaBHEHUH U UX MPUIIOKEHU. Y criexyu MaTemarnueckux Hayk 71 (2016),




3-112.
2. PoccoBckuit JI.E. Dnmmuntudeckue GyHKIMOHATBEHO-AUG(EepEeHITNaTbHbIC YPaBHEHUS
CO CXKaTHEM U PACTSHKEHUEM apryMEHTOB Hen3BecTHOU (QyHKIMu. CoBpeMeHHasi MaTeMaTHKa.
dynnaMmeHTabHbIC HanpaBieHus 54 (2014), 3-138.
Lononnumenvnasn numepamypa:
1. Skubachevskii A.L. Elliptic functional differential equations and applications. Basel-
Boston-Berlin: Birkhauser, 1996.
2. JLE. PoccoBckuii. KauectBennas reopus auddepeHnnanbHbIX U (QyHKIIMOHAIBHO-
muddepennmanbHbIX ypaBHeHuid. M3n-so PY ITH, Mockaa, 2008.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « Mnmepremy:
1. O9bC PYIH u ctoponnue 9bC, Kk KOTOPBIM CTYJEHTbl YHUBEPCUTETA UMEIOT TOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTponHo-6ubmmoteunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (DOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucteMa Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4arOWUXCL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuuit no quctumnuie « OyHKIIMOHATBHO- AU GEpeHIInaTbHbIe YPAaBHEHUS .

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBHHM € JAEHCTBYIOLUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI 1 BAJLUIBHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIICHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (4acTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHBI
«DyHKIIMOHANBHO-TU(EepeHIIMaTbHBIE  ypaBHEHUS» NpeiacTaBieHbl B [lpunmokenun
Hacrosiei Paboueil mporpamme JUCHUTUIMHEL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.
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