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METOIUYECKHUE PEKOMEHJIALIUN

0 HAIITHCAHHU IO I/ICCJICI[OBaTeJILCKOﬁ paﬁoTbI

HampaBlieHHue KOHKypca: « TexHuueckne U HHKEeHEPHbIE HAYKH
2025-2026 y4eOHBbI# TO

Meronuyeckue peKOMEHAALUMU TNpeaHazHaueHbl Uit yudamuxes 8,9, 10, 11 xnaccoB. Ha
KOHKYPC MPUHUMAIOTCS uHOuguoyaivhvie padoTsl. OJUH YYaCTHHUK MPEACTABIISET TOJBKO OJIHO
HCCIIEJOBAaHHE.

1. TpeOoBaHMA K IPOEKTY

Ha KOHKypc NPHHHUMAIOTCS uUcCciedo8amenvckue padombl UHHCEHEPHO-MEeXHUYeCKoll
HanpasieHHocmu, TOCBSIICHHBIC TpoOJIeMaM pa3padOTKU MaTeMaTU4ecKHX, (U3NYCCKHX U
KOMITBIOTEPHBIX MOJICJICH M METOJIOB aHAllM3a W CHHTE3a MPHKIAIHBIX OOBEKTOB, BKIIIOYAs
METO/IBl MOJICJIMPOBAHUS, ONTHMH3ALMU, YIPABICHUS M TMPHHATUS PEHICHUH C ENbIo
NOBBIIICHUS 3PPEKTUBHOCTH (DYHKIIMOHHPOBAHUS OOBEKTOB HCCIICIOBAHUS M BBIOJIHCHHBIC C
B CIICAYIONIMX 00JIACTSIX:

®  NPUKNAOHASL MAMEMAMUKA,
Gusuxa u mamepuanogeoenue,
INEKMPOHUKA, PAOUOITIEKMPOHUKA U METEKOMMYHUKAYUSL;
uHgopmamuxa, agmomMamuxa u ynpasienue;

MemoOobl U ANOPUMMbL AHANU3A OAHHBIX U 3aUUMbl UHGOpMayUL,
® uHpOpMaAYUOHHAS 6€30NACHOCTb.

PabGora MoOXeT mpencTaBisTh pPE3yAbTaThl COOCTBEHHBIX SKCIEPUMEHTANBHBIX WU
TEOPETUICCKUX MCCIICIOBAHUH, TOJKHA OBITh OPUTHHAIBHON M COACPKATh dJICMEHTH HOBH3HBIL.
Onucanue ucciaeIoOBaHUS M U3JI0KEHHE TTONyYEHHBIX Pe3YNIbTaTOB JOJKHO OCYIECTBISITHCS B
cooTBeTcTBUM C IIpaBmimamu odopmieHHS padOT W COAEPKATH IEPCUNCICHHBIE B HUX
CTPYKTYpHBIE D3JIEMEHTHI: TUTYJIBHBIA JIUCT, COJEp)KaHHe, BBEICHHE; 0030p COBPEMEHHBIX
TEOPETUYECCKUX TOJXOJ0B; MAaTepHaTbl M METOJIBI HCCIICIOBAHUS; OIMUCAHUE IPOBOIMMOIO
WCCIIEIOBaHMS; aHalIM3 MOJYYCHHBIX JaHHBIX; BBIBOJBI, CIHCOK HCTOYHHKOB; IMPHIIOKEHUE
(ecnu ectb);

B BBeeHMHn HEOOXOAMMO IOKa3aTh COBPEMEHHBbIE TPEHABl B BBHIOpaHHOW oOjacTu, K
KOTOPOW OTHOCHUTCSI HCCIIEJIOBAaHWE, IMOKa3aTh aKTyaJlbHOCTh, CYIIECTBYIOIIUE MPOOJIEMBbI U
KaKyr0 M3 TIPo0JIeM MOXKET PEIIUTh Ballle UCCIICIOBAHKE HITH KaKHEe HOBBIC 3aKOHOMEPHOCTH BBI
MOKeTe TMoka3arh. [lo pesymbpraraM 0030pa OJDKHBI OBITH CHOPMYITHPOBAHBI OOBEKT U
MpeIMeT WCCIEAOBaHMUS ITOCTAHOBKA 3a/ladd, €¢ HOBHW3HA, a Tak)Ke BBbIJIBHUTacMas BaMH
TUIOTE3A.

B 0030pe COBpeMEHHBLIX TEOPETHUYECKHUX MMOAXOAO0B HEOOXOAMMO I0Ka3aTh KakKHe
MOAXOJIbI U METOJIbI IPUMEHSIOTCS B BBIOPAHHOI MpPEeIMETHOW 00JacTH, OMHCATh YTO OHHU W3
ceOsT TPENCTABJISAIOT W KaKWe y HHUX €CTh pPe3ylbTaThl W HEIOCTAaTKH CO CCBUIKAMH Ha
JTUTEPaTypHBbIE HCTOYHUKHU, B KOTOPBIX 3TH MPUMEPHI OIMYOINKOBAHBI.
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B wMmarepuanax W MeTonax WHCCIEIOBaHUS HEOOXOAMMO YyKa3aTb TEKCTOBBIC WIIH
HETEKCTOBbIE MCTOYHHMKHM, ©a3bl JaHHBIX, (QOPMYJIbI, TEOPEMBI, HCIOJIB3YEMbIE IIpU
uccinenoBanuu. HyxXHO onmcarb METOAMKY MCCIEN0BaHUS, KOTOpas JOJDKHA COAEpXkarb
uHbOpMALMIO O MaTepuajgax HCCIeJ0BaHMs, METOJax HCCIENI0BaHMs, a TaKkKe O Xoje
uccienoBaHus. B xone wuccieqoBaHMs HYXKHO YETKO OINKCaTh, 4YTO Bbl JENalH, Kak
IIPOBOAWIIOCH HUCCIIEJOBAHHUE, YCIIOBUS OKCIIEPUMEHTOB, MWCIIOIb3YyEMbIE MaTEMaTHYECKUE
METOABI, KOMIBIOTEPHBIE MPOTPAMMBI U AJITOPUTMBI, MpPaBHUa BHIOOPKH JAaHHBIX U JPYTHe
3JIEMEHTHI, KOTOpBIE ObUIM UCIOJIb30BaHbl B padoTe. MOXKHO UCIOIb30BATh I'paMKH, TaOJINIbI
1 (GOPMYIIBI TSI OTIMCAHUS UCCIIEIOBAHUS.

B onucanuy npoBoAMMOro McciieoBaHUs HEOOXOAMMO OMMCaTh CaMO HCCIEIOBaHMUE,
IIPEIOCTAaBUTh ~ MATEMAaTUUYECKUE WJIM aHAJIUTUYECKHE BBIKJIAJKH, BBIPAXXEHHBIE B BHUJEO
(dbopMys1 MM AHAIMTUYECKOTO aHaJIM3a Ha OCHOBE JIMTEPATYPHBIX MCTOUYHUKOB. DakTHUECKU
3TOT Pa3zeil U SIBJISIETCS OCHOBHBIM, B KOTOPOM COAEPKHUTCS CYTh BaIlIEr0 UCCIIEI0BAHUS.

B aHanuse NONYYECHHBIX JAHHBIX JOJDKHO COJEPXKAThCS CIOBECHOE OIMCAHHE
MOJyYCHHBIX pPE3ylbTaTOB 0e3 O0OCyXJeHus U KOMMEHTHpoBaHua. HeobXxommmo mpocTo
II0Ka3aTh KaKHe pe3ysbTaThl ObUIM MOJyYeHbl. MOXKHO TaKXKe MCII0Jb30BaTh rpauKu, TaOJINIbI
1 (GOpMYJIbI JUIsl HATJISIIHOTO MPECTABIICHUS PE3YJIbTATOB.

B BBIBOJIaX HY)KHO KpaTKO OOCYIHUTH pe3yibTaThl nccieaoBanus. Cieayer oOpaTuThes K
BBEJICHUIO U M0Ka3aTh, KAK BalIM JAHHbIE COOTHOCSTCS C CYLIECTBYIOIIMMHU paboTaMM, KaKk UX
pa3BUBAIOT W YeM OmIMYalTcsa. HeoOXoauMo OTMETHTh, HAIIa JIM IOATBEPXKICHUE,
BBIIBUHYTAsl BAMU TUIIOTE3a WIN HET.

B cnucke MCTOUYHUKOB JIOJMIKEH COAEPKAThCS MEPEUYEHb UCIIOJIb3YEMbIX B pabOTe KHUT,
KYPHaJIOB, CTaTed U T.J. B IOPSJIKE CCHUIOK HA 3TU MCTOYHHUKH B pabote. bubnuorpaduueckoe
ONHMCAaHUE JIOKYMEHTOB, BKJIIOUEHHBIX B CIIMCOK MCIIOJIb3YEMOH JIUTEPATyphl, JOHKHO OBITH
odopmiieno B cootBeTcTBUE ¢ TpeboBanusamu ['OCT 7.1-84 «bubnuorpaduyeckoe onvcaHue
nokymeHnTa. OOmie TpeOOBaHUs U TIPAaBHIIA COCTABICHHUS.

B mpunoxxeHMH MOXXHO 100aBUTH JONOJHUTENIbHbIE PUCYHKH, TaOJIMIIbI, HA KOTOpbIE
CCBhUIAJINCh B caMOM pa0oTe, HO KOTOpBIE CIUIIKOM OoJiblue A J00aBiI€HUS B OCHOBHOM
TEKCT.

OO6muii 00beM paboThl 10JKeH ObITh He MeHee 15 crp. u He Oonee 40 cTp., BKIOUYas
TUTYJIbHBIN JIUCT, PUCYHKHU, CIMCOK HCTOUYHUKOB U IPUIIOKEHHUS.

Baxno! PabGorta nomxkHa OBITH BBIIOJHEHA CaMOCTOSITENIbHO, B ONMCAHWU pPabOThI
JOJDKEH OBITh TNPE/CTaBIE€H OPUTHMHAJIBHBIA TekcT. OnucaHue MpPOBOAMMOIO HCCIIEAOBAHUS,
aHaJIM3 PE3YJIbTATOB, BBIBOJIBI JOJDKHBI COCTABIISATH OOJBINYIO YaCTh OT BCero 00beMa paboThl, a
TaK)Ke€ HE TOJKHBI COJIEPKATh IUIaruaTra.

Ecin npu Hanucanuum paboThl ObUIM HCIHOJB30BaHbl TEKCTHI, CTE€HEPUPOBAHHBIE
HelpoceThio, TO B paboTe HEOOXOIUMO TOCIe BBEICHHsI JOOABUTh pa3fiell ¢ ONMCAHUuEM Lesei
MIPUMEHEHUSI HEMPOHHBIX CeTel, Ha3BaHMEM KOHKpPETHOW HEMpOHHOM ceTu (aapec ee caiiTa B
UHTEpHETE) C BKIIOYEHHUEM €ro B CIHMCOK MCTOUYHUKOB, CIOcO0a ee MPUMEHEHMs, pa3/eioB, B
KOTOPBIX CT€HEPUPOBAHHBIN TEKCT COJAEPKUTCS U €ro 00beMa.

Ilpumep onmcanus NpUMEHEHHS HEHPOHHBIX ceTell JJIA reHepanuu Texkcra: «B
BBeJIe€HMH MHO#N ObLJI MCHOJH30BAH TEKCT, CreHepHupoBaHHbI HeiipoceTbio YaGPT
(https://a.ya.ru). CreHepMpOBaHHbIN TEKCT COJEP:KUTCH B NEPBOM, BTOPOM M TPeTbeM
a03anax. /s reHepanMu HCHOJIb30BAJICH TEKCTOBBIM 3alpoc CJEIYIOLIero BHAA «B
(¢opmate nccieroBaTebCKHN CTATHH ONMINK NPUHIMIBI NPOrpaMMupoBaHus arduino».

be3 coorBercTByromero o¢gopMiIeHUs HEIOMYCTUMO BCTaBISTh B pabOTy TEKCTHI,
CreHepHpOBaHHbIE HelpoceTsIMU. ['eHepHpOBaTh TEKCT padoThI OJHOCTHIO — 3alIPELECHO.

[lepen wWcmonb30BaHMEM CrE€HEPUPOBAHHOIO HEHWPOCEThIO TEKCTa HEOOXOAUMO
TIIATEIILHO TPOBEPUTh €ro Ha HaIW4YMe OMIMOOK, HETOYHOCTEH M HECOOTBETCTBHM (T.K.
QITOPUTMBI HE MOTYT YCOMHHTHCS B ce0e, MPU3HAIOT OUIMOKH, TOJIBKO €CJIM MPSIMO Ha HUX
yKa3aTb M KOrJa Yy HEWpOCETH HEAOCTAaTOYHO JaHHBIX O pEalbHOM MHUPE, OHA MOYKET



https://a.ya.ru/
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MIPUIYMBIBATh BBIMBIIUICHHBIE (DAKTHI).
[Ipy HamMYMy TIArHaTa Wik OOJBIIOTO KOJINYECTBA CTeHEPHPOBAHHOTO TEKCTa B paboTe
AKCIIEPTHI BIIPABE aHHYJIUPOBATH PE3yJbTaT Bamieid paboThl. TekcT paboThl Takke HE JOJDKEH
COCTOSITh MCKJIFOUUTEIBHO M3 PUCYHKOB M Tabimi. OHM MOTYT cOCTaBisAThH He Oomee 20% oT
Bceil paboThI.

2. Kpurtepum o1ieHKH HCCII€10BATEIbCKONH PadoThI
Or6opounniii (mepBbiii) 3ram!. DKCIEPTHl OLEHUBAT HAVYHYIO UYEHHOCTb/NOMEHYUA
nPeoCmasieHHOl Ha KOHKYPC pabomuyl IO CIEAYIOIIUM KPUTEPHSIM:

MakcumasbHoe
Ne . Onucanue KpuTepus
u/n Kpurepuii KOJIUY€eCTBO
0auiosB?
1. OlLieHUBAETCS CTENEHb PACKPBITUSA
CootBeTcTBHE CONIEPIKAHUS
TEMBI pabOThI U €€ COOTBETCTBHE 5
paboThI TEME
MIOJIYYEHHBIM PEe3yJIbTaTaM.
2. OneHuBaeTcst KOJIMYECTBO U
PEJIeBaHTHOCTh HCTOUYHUKOB.
[TommHoTa Teopernueckoro | [Tocrapaiitech, 4T00BI Cpeau 10
o030pa WCIIOJIb3YEMOM JTUTepaTyphl ObLITH HE
TOJILKO YUE€OHUKH U TIOCOOHSI, HO U
Hay4YHbIe PabOTHI.
3. ITonnoTa onmcanus OneHuBaeTcst KOpPEKTHOCTh
SMIIUPHUUECKOTO MaTepuaia | BBIOpaHHBIX METOJIOB PEIICHUS 20
MCCJIEJIOBAHMUSI IIOCTABJICHHOM 3a/1aye.
4. OueHuBaeTcst J0CTOBEPHOCTh
Jlornunocth H . P ’
MIOJIHOTA OIIMCAHUSI U KOPPEKTHOCTD
UHTEPIIPETALUN 20
MHTEPIPETAINH [TOJTY4eHHBIX
pE3yNbTAaTOB UCCIIEIOBAHUS
pe3yJIbTaTOB.
S. OneHuBaeTcst CTereHb COOTBETCTBUS
CooTBeTCcTBHE BBIBOJIOB
MOJIYYEHHBIX PE3YJIHTATOB
MCCJIEJIOBAHMUS
[IOCTABJIEHHBIMU B paboTe LEIIMU U 20
MOCTaBJIEHHBIM LIEJIIM U
CIEJIaHHBIMU 10 €€ pe3yJibTaTaM
MOJIyYE€HHBIM pe3yJbTaTam
BBIBOJIAMH.
6. PaboTa He 10J1KHA TOBTOPSATH XOPOILIO
W3BECTHBIE PELICHUS XOPOIIIO
OpurnHaJIbHOCTD U
M3BECTHBIX 3a/1a4. 13 TekcTa paboThl 15
HOBHU3HA pabOThI
JIOJKHO OBITh MOHSATHO, YTO UMEHHO
CHEJIAHO JIMYHO aBTOPOM.
7. OneHuBaeTcst COOTBETCTBUE HOpMaM
aKaJIEeMUYECKOT0 MHUChMa,
COOTBETCTBUE METOANYECKUM
Odopmiienue paboTb pexoMeHaanusaM, opopmIIeHHuE TEKCTa, 10
OIMCaHNE MOJyYEHHBIX PE3yIbTaTOB.
Tak>ke yuuThIBa€TCS HAJIUUUE
IlaruaTta 1 ero CTpykTypy.
Hroro’ 100

! Kputepuu oueHku paboT, NpeNOCTABIEHHBIX HA PerHOHANbHBIA KOHKYPC (KAK ANbTEPHATHBE IMCTAHIMOHHOMY TPEKY

OTGOpO‘{HOFO JTamna KOHKpr&), OIPEACIAOTCS OKCIEPTHBIMU KOMUCCUAMU PernonanbHBIX KOHKYpPCOB

2 PacmipesiesieHre OIOB MO KaXJAOMy KPHTEPHIO OTNPENENAETCS JKCIEPTAMU B 3aBUCHMMOCTH OT 3HAYMMOCTH
KpuTepus 11 HanpasiieHnst Konkypcea.
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3aki0unTeIbHBI  (BTOPOiI) 3Tam mpoxoauT B (GOpME YCMHOU 3auumvl  aA8MOPOM
uccneooeamenvckol pabomsl TeEpen SKCIepTHoW komuccued. JlopaboTka ucclegoBaHUS IO
UTOTaM PETHOHAJILHOTO/IMCTAaHIIMOHHOTO TpeKa 0TOOpOYHOro 3Tamna paspeuaercs. Heodxonumo
BKJIIOYUTH HHPOPMAIIUIO O T0pa0OTKAX 6 YCmHOoe GblCmyNleHUe.

Tpebosanus k 0oxknady:

- CTPYKTypa MpE3CHTALMU JOJDKHA BKJIIOYATh TE3MCHOE H3JIOKEHUE CYTH HCCIEIOBAaHUS C
MOSICHEHUEM €ro aKTyaJbHOCTH, OPUTMHAIBHOCTH HJIeH, Liefiel W 3ajadya paboThl, METOIOB
UCCJIEI0BAHMS, 0COOCHHOCTEH MPOBOAMMBIX IKCIIEPUMEHTOB.

- CTapaliTech HE pa3MellaTh Ha Cllaiifile MHOTO TEKCT, 3a UCKJIIOYEHHEM CIIAlIOB C LEISIMH U
3a/lauaMi, T.K. MPOYUTATh B TEKCT M BHUKHYTh B €r0 CYTh CJOXKHEE, YeM IOHSTh 3TO U3
PUCYHKOB U TE3UCHOTO OMHCAHMUS.

- KOJIMYECTBO CIIAi0B: oT 7 1o 12;

- Bpems Jokiiana — a0 10 MuUHyT;

- BOIIPOCHI U JJUCKYCCHUs ¢ KoMHUCccHer — 10 10 MUHYT.

Ilpeumywecmeom pabomer Oyner Haiuuue pa3paOOTAaHHOW YCTAHOBKU [IJISi TPOBEIACHUS
WCCIICIOBAaHHS WJIM YCTPOWCTBA, pa3pabOTaHHOTO C MPUMEHEHUEM pPe3yJIbTaTOB MCCIIEIOBAHUS
U SKCIIEPUMEHTAIILHO JOKa3bIBAIOIIETO HX KOPPEKTHOCTb.

DKCHepThl OLICHUBAIOT HAYYHYIO YEHHOCb/NOMEHYUAl npedCcmasieHHOU Ha KOHKYpC pabomol 8

COOMHOUIEHUU C KOMNnemeHyuiaAmMu asemopa 1no CICAYIOIUM KPpUTCPUAM:

No MaxkcumaibHoe
w/n Kpurepuii Onucanue KpuTepus KOJINY€eCTBO
6aios?
1. | YpoBeHb KOMIETEHTHOCTH B [TpoBoauioCch 1 10100HOE
00JIaCTH MTPOBOAUMOTO ucclieoBanue / pabora KeM-To 110
uccleloBaHus / paboThI: Bac? OLeHUBaeTCs Ha CKOJIBKO BBI
MMOHUMAaHWUsI 3HAYMMOCTH a/ICKBaTHO OIICHHBAETE 20
MIPOEKTa: TOHUMaHUE MeCcTa nojy4eHHble Bamu pe3ynbraThl.
cBOero uccienoBanus / paborsl | Kak erie MokHO pemuTh 3a1ady,
B CHCTEME 3HaHUU MO0 JaHHOMY | KOTOPYIO BbI peIuin?
BOTIPOCY.
2. | YpoBeHb METOINYECKOI OrneHnBaeTCs1, KAKME METO/bI BbI
KOMIIETEHTHOCTH: IOHUMAaHHE U | IPUMEHUIIH IS PEIICHUS
yMEHHUE 00BACHUTD CYLTHOCTb nocraBieHHOU 3a7aun. Kak BbI
MPUMEHSEMBIX METOJIOB, OILICHUBAETE €€ PEe3yIbTaThI?
MIOHUMaHHE OTPAHUYECHUIN KakoBa norpemHocTs clienanHbIX 20
HCIOJIb3YEMBIX METOJUK / BaMu u3Mepenuit? Kaxosa
pa3paboTaHHOI'0 YCTPOHCTBA. MOTPEIIHOCTh PE3yIbTaTOB
pacuetoB?
3. | YpoBeHsb BnageHus ScHOCTh MOJTauM MaTepHana,
MPE3CHTAIMOHHBIMU HaBbIKAMM: | YJOBJIETBOPUTEILHOCTH OTBETOB Ha 20
apryMEHTaIUs TIPU OTBETAaX Ha | BONPOCHI. TakXKe OIIeHUBaETCS

3 toroBslii 6as1, MOTydeHHbIH Ha AUCTAHIIMOHHOM JTalle, He YUUTHIBAETCS HA 3aKITFOUMTENEHOM JTare.
4 Pacnpenenenne GaLIOB 10 KaXJIOMy KPUTEPHMIO ONPENENAETCS JKCIEPTAMU B 3aBUCHMMOCTH OT 3HAYUMOCTH
KpuTepus 11 HanpasiieHnst Konkypcea.
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BOIPOCHI, TBOPUECKUH MOAXOJl | KauecTBO O(hOpMIICHHUS
MPE3EHTALMH U JOMOJHUTEIbHBIX
matepuanoB. CoOoieHue
TaliMUHTa MIPE/ICTaBJICHHUE MTPOEKTA.
OTBeThl Ha BONPOCHI IKCIIEPTOB.

4. | YpoBeHb aHAIUTUYECKHUX OrnieHnBaeTCs, Kak Bbl IOHUMAETE
HABBIKOB: aBTOPCKasl OLICHKA JIOCTOMHCTBA U HEJJOCTATKU Balllei
pE3yJIbTaTOB MCCIIEA0BAHNUS, pabotbl. O1ieHNBaETCs TOHUMaHUE
TBOPUYECKUN MOJIXO] MPU pa3BUTHA pabOTHI B AalIbHEHIIIEM. 20
aHaJIM3€ pe3yJIbTaTOB U Be1 3Haete cnalblie U CUIIbHBIE
MEPCIIEKTUB UCCIIEI0BaHUS CTOPOHBI pabOTHI ¥ TOTOBBI UX

00CyXIaTh.

5. | Jloruka uznoxxenust Marepuana, | OLEHUBAETCS yMEHUE BbICTpaUBaTh
COOTBETCTBHUE TEMBI, LIETH U MyOIMYHYIO peyb ¢ YOeIUTeIbHBIM 20
3aJ1a4, METOJI0B, PE3YJIbTaTOB U | U3JI0KEHUEM MaTepuasa.

BBIBOJIOB.

Hroro’ 100

3. MaTepuaJbl AJsl MOATOTOBKH

1) IIpaBuna opopmieHus: paboThl

2) IlpaBuia 3arpy3Ku paboThl

3) IIpaBuia ygacTus B 3aKJIIOYUTEIHHOM 3Tame

5 TloGeMTeni/IpU3epsl ONPEAeIAIOTC Ha 3aKII0YUTeIbHOM (ouHOM) 3Tane KoHkypca Ge3 yuera 6ajuioB HEPBOTO
JTamna.
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