PEINEH3IA

Ha auceprauiiiny pooory HHaoanku Baouma I'ennadiiiosuua
Ha Temy: «Memoou i anzopummu nodyooeu HewimKux
diazpam Boponozo na ocnosi meopii onmumaibHo20 po30ummsa MHOMCUH,
MIpeJICTaBIICHy Ha 3100yTTs HAYKOBOT'O CTYMEHs JOKTOopa ¢imocodii 3a creriaabHICTIO
113 Ilpukiiagna maTeMaTHuKa

AKTyaJIbHICTh TeMHM JauMcepramii. Y auceprauiiiHiii poo6oti Ilamanku B.T.
MOKa3aHO MOXJIMBICTh Ta TEpeBard 3aCTOCYBaHHS TEOpii ONTUMAIBLHOTO PO3OUTTS
MHOXHUH 10 ToOy10BU aiarpamu BopoHoro Ta ii y3araibHeHb. HeoOXiHO BiA3HAUUTH,
10 TepeBakHa OUTbIIICTh 3a7a4 Teopii OPM mocmikyBaiack B yMOBaxX BH3HAYEHOCTI.
OpHak peanbHl cUTyalli, g SIKUX CTBOPIOIOTHCS MOJEl ONTUMAJIBHOTO PO3OUTTS
MHOXXHMH, HaW4acTillle XapaKTepU3yIThCA JACSIKUM CTYNEHEM HEBU3HAYEHOCTI: B
MOYaTKOBUX JaHHWX, B yMoOBax 1 nimsx. [IpupoaHuM mpencTaBiseTbes y3araabHEHHS
Mozeneld po3OUTTS B yMOBaX BH3HAUYEHOCTI HA BHUMNAJAOK MOJENe B yMoOBax
HEBU3HAYEHOCTI.

B pobGoti nns BupimieHHsS 3a3HauyeHOi MpooOsieMu, ToOTO It dopmamizamii
HEBHU3HAYEHOI 1H(OpMaIlli, 3aCTOCOBYEThCA amapaTr Teopii HEUYITKMX MHOXHH, SKUI
0a3yeThCs Ha TOHSTTI HEUITKOT MHOKHUHU, BBesieHoro JI.A. 3aze, a Tako armapaT HEeqiTKOi
JIOTIKH.

VY nucepranii 4iTko ¢opMylibOBaHA MeTa, SIKy MOCTaBUB 3700yBad, Ta HAJTaHO
TEOpEeTUYHE W TMpaKTUYHE OOTPYHTYBAHHS METOJIB 1 aITOPUTMIB MOOYIOBU HEUITKUX
niarpam BopoHoro y BUTTSiAI O3Hau€Hb, TEOPEM Ta AITOPUTMIB, a TAKOXK OJIEPIKaHO
YHUCJIOB1 PO3B’SI3KM TTOCTABJICHHX 3a/1a4. MaTeMaTHYHMi Ta aTOpUTMIYHHH arapar rmoOy10BH
PI3HMX BapiaHTIB HEUITKUX JiarpaM BopoHoro 3acHoBaHuil Ha (hopMyJFOBaHHI HEMEPEPBHUX
3a/1a4 ONTUMAJIBHOTO PO3OWTTS MHOXKHH 3 KPHUTEPISIMHU SKOCTI PO3OHTTS, IO 3a0€3MEeUyIOTh
BIINOBI/HI BUIM Jiarpamu BopoHoro. AnroputMu po3po0sieHi Ha OCHOBI CHHTE3Y METO/IiB
pO3B’si3aHHS 33/Ja4 TEOpii ONTHUMAIBHOTO PO3OUTTS MHOXHH 3 HEHPOHEUITKUMHU
TeXHOJOT1sIMU 1 Moaudikaiismu I -anroputMmy H.3. llopa st po3B’s3aHHsT HETTAIKUX
3aJa4 OITHUMI3alli.

3B’A30K po0OTH 3 HAYKOBHMHU NPOrpamMamMu, IJIAHAMHU, TeMaMH. AKTYyalIbHICTh
JTUCEPTAIIHOTO JTOCHTIDKEHHS TMIATBEPIKYETHCS TaKOX THM, M0 JHCEpTaIliiHe
JOCIIKEHHS IPOBOMIIOCS Y BIAMIOBIIHOCTI 3 TUIAHAMH HAYKOBHX JOCIIKEHb HAYKOBO-
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JOCIIIIHOT JabopaTopli onTUMI3alli CKIaJHUX CUCTEM (HAYKOBHI KEPIBHUK — YJI.-KOP.
HAHY, mpod. O.M.KicenroBa) xkadeapu oOUYHCTIOBAIBLHOI MaTeMaTHKH Ta
MaTeMaTU4HOi KiOepHEeTUKH J[HIMPOBCHKOr0 HAIIOHAIBLHOTO YHIBepcUuTeTy iMeHi Onecs
['onuapa y mexax nepxOromkeTHoi temu «Po3pobOka maTeMaTMUHMX MOJENe Ta
QITOPUTMIB PO3B’SI3aHHS MPUKIATHUX 3ajad Kiacudikallii, kiactepusalli Ha OCHOBI
Teopii ONTUMAIILHOTO po30UTTs MHOXKUHY (Ne nepxpeectparii 0119U100600, 2019-2021
pp.), @ TAKOXK B paMKax HAyKOBUX TeM «MaTeMaThuuHi MOJENl, METOIU Ta aIrOPUTMHU
pO3B’sA3aHHS 33724 aHaAMI3y ckiagHux cuctem» (Ne nepskpeectpanii 0119U101302, 2019-
2021 pp.) npu kadeapi 00UUCITIOBAIBHOI MATEMATUKU Ta MATEMAaTUYHOT KIOEPHETUKHU Y
BIIMOBIAHOCTI 3 TEMAaTHYHMMH IIJIJaHAMH HAYKOBO-JOCIIIHUX pPoOIT J[HIMPOBCHKOTO
HallOHAJIBLHOTO YHIBepcuTeTy iMeHi Onecs ['oHuapa.

@opMyJIIOBaHHST HAYKOBOI 3aJ1a4i, HOBe BHPIlIEHHHA $KOI OJepkaHe B
aucepraunii. Memoio pobomu € po3poOka Ta OOIPYHTYBaHHS METOJIB 1 aJIrOPUTMIB
noOy/IOBM HEYITKMX jiarpaM BopoHOro 13 3acTOCYBaHHSM TeOpii ONTHUMAaJIbHOTO
PO30OHTTS MHOKUH 13 N -BUMIPHOI'O €BKJI1I0OBOTO IPOCTOPY E. Ha MiIMHOXHHHU.

OcHoeHi 3a60aHHs 00CTIONCEHHS:

- po3poOka MeToy moOyJ0BH y3arajibHEHHUX AlarpaM BopoHOro 3 HEUITKUMHU
napamMeTpaMH, 3aCHOBAHOTO Ha CHHTE31 METOJIB TEOopii ONTUMAJIBLHOTO PO3OHTTS
MHOXXHH, HEHMpOHEUITKUX TexHojorid ta r-anroputmy H.3. Ilopa nns po3B’si3aHHS
HETJIAAKUX 3a7a4 OITUMI3aIi;

- po3poOka anropuTMiB MOOYIOBH aAWTUBHO Ta MYJIBTHILTIKATUBHO 3BaKCHUX
niarpamMu BopoHOT0 32 HASBHOCTI HEYITKUX TTApPaMETPIB;

- po3poOka ajropuTmiB moOyJ0BM JiarpaMu BopoHOro 3 ONTUMaJbHUM
PO3MIIIEHHSIM CKIHYEHHOI KUTbKOCTI N TOYOK-reHepaTopiB B 0OMEXKEHI MHOXHUHI 3 N-
BUMIPHOTO €BKJI1JIOBOTO MTPOCTOPY 32 HASIBHOCT1 HEUITKUX MMapaMeTPiB;

— po3poOka Ta OOrpyHTYBaHHSI METOJIB 1 alrOpUTMIB MNOOYJOBU Jiarpam
Boponoro 3 HeUITKUMH KIITUHKAMH SIK 13 33JITaHUMHA KOOPAMHATAMHU TOUOK-T€HEPaTOPiB,
TakK 1 3 BIJUIYKaHHSAM iX ONTUMAJIbHOTO PO3MIIICHHS;

— po3poOKa Ha OCHOBI MOOYJOBAaHUX AJTOPUTMIB MPOTPAMHOTO 3a0€3MEYCHHS
JUIS 1X YMCENIBHOI peatizallii;

— 3aCTOCYBaHHS PO3POOJICHUX METOJIB Ta aJIrOPUTMIB IO PO3B’A3aHHS
NPUKIIATHUX 33]1a4.

06 ’exmom NOCIIKCHHS € TiarpaMu BopoHOro B yMoBax HEBU3HAYEHOCTI.



IIpeomemom AOCHIIHKEHHSI € METOAM 1 AITOPUTMH MOOYJOBU HEUITKUX Jlarpam
Bopownoro.

HaykoBa HOBH3HA OTPUMaHHX aBTOPOM pe3yJbTaTiB. HaykoBa HOBH3HA
0JIepKaHUX PE3yJIbTaTIB MOJIATA€ B HACTYITHOMY:

- enepuie po3podJIEHO 1 TEOPETUYHO OOIPYHTOBAHO HO6I METOIU MOOYI0BU
niarpaMm BopoHOTO 3 HEYITKMMHU KIITUHKAMH SIK 13 33JaHUMHU KOOPJAMHATaMH TOYOK-
TeHEePATOPiB, TaK 1 3 BIAIIYKAHHAM iX ONTUMAIBHOTO PO3MILLEHHS;

- dicmas nooanrbuio20 po36UmMKy METOJ TOOYJIOBH y3araJlbHEHUX jiarpam
BopoHOro CkiH4€HHOI KUTBKOCTI TOYOK-TEHEPATOPIB, ONTUMAIBHO PO3MIILIEHNX B OOMEXEHIM
MHOKHHI, B YMOBaX BU3HAY€HOCTI1, HA OCHOBI O3B’ SI3aHHS HETIEPEPBHOI 33/1a41 ONTUMAIILHOTO
PO30UTTS! MHOKUHU HA TTIIMHOYKHHHU 13 PO3MILLIEHHSIM iX IIEHTPIB;

- dicmas nooanrbuio20 pPo36UMKY aNTOPUTM TMOOYJAOBH aJUTHUBHO Ta
MYJIbTUILTIKATUBHO 3BaYKEHUX JllarpaMu BopoHOTo 3a HassBHOCTI HEYITKUX apaMEeTPIB 13
3aCTOCYBaHHSAM HEUPOHEUITKUX TEXHOJOTIH;

- dicmas nooanbuwio20 po3eumK)y alIropuT™M nodyoBu aiarpamu Boponoro 3
ONTUMAJILHUM PO3MIIIEHHSIM CKIHYEHHOI KIJTBKOCTI N TOUOK-TeHepaTopiB B 0OMEKEHIM
MHOXHHI 3 N-BUMIPHOTO €BKJIIJJOBOTO MPOCTOPY 3a HASBHOCTI HEYITKUX IMapaMeTpiB 13
3aCTOCYBaHHSAM HEUPOHEUITKUX TEXHOJIOTIH;

— CTBOPEHO HOBi €()EKTHUBHI aITOPUTMHU PO3B’I3aHHS BHIIEC HA3BaHUX 3a/1a4;

— CTBOPEHO TPOrpaMHUN MPOAYKT Ha 00’ €KTHO-OPIEHTOBAaHMX MOBax
nporpamyBaHHs C# ta Python, sikuii peanizye po3po0IieHi anropuTMu;

— METOJIM 1 AITOPUTMH, pO3pOOJICHI HA OCHOBI HEMPOHEUITKUX TEXHOJIOTIH Ta
moaudikamii r-anroputmy H.3. lllopa, 3actocoBaHO 10 pPO3B’S3aHHS JIESKHUX
NPUKIJIaTHUX 33]1a4 B yMOBaX HEBU3HAYEHOCTI.

IIpakTH4yHe 3HA4YeHHS O/lePKAHMX pe3yJabTaTiB. Po3po0ieHi B podoTi MeTonu i
QITOPUTMU MOXKYTh OyTH 3aCTOCOBaHI N0 PO3B’SI3aHHS MPHUKJIAJAHMX 3a7ad 13 PI3HUX
IpeIMETHUX 00JlacTel, 10 3BOASATHCA B MAaTEMaTHYHIN MOCTAHOBII /10 HEMEPEPBHUX
miHidHUX 3ama4 OPM 3 HewiTkuMu mapamerpamu. Hampukinaz, npu po3B’s3aHHI 3a/1a4
NOMYJISILIMHOIO MOJIETIOBAHHS, B MEAUIMHI 111 MOJEIIOBAHHS po3noBciokeHHs Covid-
19 Ta iH.

OxpeMi TeopeTHUHI Pe3yNbTaTH BKJIIOUYEHI O CleUKypcy «MaremaThudHi MOJeni
3a71a4  ONTHUMAJIBLHOTO PO3OMTTS MHOXHUH», SKHW BHUKIQIAEThCS Ha Kadeapi
00YHMCITIOBANILHOT MAaTEMAaTUKHU Ta MaTEeMaTUYHOI KIOEpHETUKH (PaKyIbTETY MPUKIATHOL

MaTeMaTuKH J[HIMPOBCHKOTO HaIllOHAIBHOTO yHiBepcuTeTy iMeHi Omecs ['onuapa s
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CTYJICHTIB MaricTparypu 3a cremianbHicTIO 124 Cuctemuuii anamiz. PesymbTaTn
JUCEPTAllil TAKOX BHUKOPUCTOBYIOTHCSI IIPU BUKOHAHHI KYpPCOBHX Ta JAMIUIOMHHUX POOIT
CTyJAeHTaMH (PaKyJIbTETy MPHUKIATHOT MATEMAaTHKH.

OOrpyHTOBaHICTL 1 [0CTOBIipHICTH HAYKOBHX II0JIOKe€Hb, BHCHOBKIB i
pexkoMeHaanii, Aki 3axumawTbes. JucepraniiiHa poOoTa BIANOBIIAE BUMOTAM [0
JOCITIDKEHb TaKoro piBHA. POOOTY BUKOHaHO Ha HAJIG)KHOMY HayKOBOMY PiBHI.

[Toka3zaHo, 110 NpU BIANOBIAHOMY (DOPMYIIFOBaHHI HENEPEPBHOI JIIHIMHOI 3a7aui
ONTHUMAJIBHOTO PO30OUTTSI MHOXKHUHU PO3B’ 30K I11€1 3a/1a41 MPUBOJUTH A0 TOTO UM 1HIIOTO
BapiaHTy JiarpaMu BopoHOro 3amaHoi KIIbKOCTI TO4YOK. [Ipu 1poMy anroputMu
pPO3B’sI3aHHS HEMEepepBHUX JiHIMHUX 3amad OPM He 3anexaTs BIJ PO3MIPHOCTI
€BKJIIZIOBOrO MPOCTOPY E, , 110 MICTUTH OOMEXKEHY MHOXKHHY, KA M1JUIArae po30UTTIO Ha

M1IMHOKWHH; HE 3aJIe)KaTh BiJl TEOMETPii MHOXKHHH, IO MiJJISTaE PO3OUTTIO; CKIATHICTh
peanizalii aropuTMiB oOy10BU aiarpamM BopoHoro Ha ocHoOB1 MeTo1iB Teopii OPM He
30UTBIITYy€ThCST TpU  30UThbIIeHHI KITBKOCTI N  TOYOK-T€HEpaToOpiB, a MIBUIKOIIS
JOTMOMDKHUX IT€palliiHUX Tpouenyp HeaudepeHliioBHOI onTumizauii 103BOJIsE
PO3B’sA3yBaTH 3a7a4l BEIIUKUX PO3MIPHOCTEH.

OcoOucTnii BHecok 3100yBaua. Yci pe3yibTaTd JucepTaiiiiHoi poOOTH, M0
BUHOCSITHCA HA 3aXHCT, OTPUMaHI aBTOPOM OCOOHMCTO a0o 3a Oe3mocepeaHbOoi y4acTi.
Huceprariiiina po0oTa € 3aBEpIICHUM JTOCIIHPKCHHSIM, BAKOHAHIUM aBTOPOM CaMOCTIHO
BiJIMTOBITHO JI0 TIPOTPAMHU CINIAHOBAHUX, MMPOBEJCHUX 1 y3araabHEHUX TOCIIIKEHb.

JlrcepTaHTOM MPOBEICHO TOIIYK Ta aHAI3 JTITepaTypHUX JKEpel; 0OTpyHTOBAHO
MeTonu ToOyZoBH JmiarpaM BoOpoHOTO 3 HEWITKMMU TapaMeTpaMd Ta 3 HEUYITKUMHU
KITITHHKAMHU; Ha iX OCHOBI pO3pOOJICHO anropuTMH MMOOYAOBH aJWTHBHO Ta
MYJIBTUIUTIKATUBHO 3BXKCHHX JaiarpaM BopoHOTro 3 HEWITKMMHU mapaMeTpamu, Jiarpam
BopoHOoro 3 HEYITKUMH KJIITHHKaMH; 3aCTOCOBAHO pO3POOJICHI aNrOpUTMHU [0
PO3B’sI3aHHS MPAKTUIHHUX 33]1a4.

CTpykrypa Ta odcsr aucepramii. {ucepraiiitna po6oTa CKIagaeThCs 31 BCTYIY,
YOTUPHOX PO3JLUIIB, BUCHOBKIB, TEPETiKy BUKOPUCTAHUX JDKepen, mo Mictuth 117
HaliMeHyBaHb Ha 12 crTopiHkax Ta JoAarkiB Ha 13 cropiHkax. 3arajqbHuUi 00cCsAr
mucepraiii — 146 cropinok, o6¢sr ocHoBHOTO TekeTy — 106 cropinok. Po6ora mictuts 30
PHUCYHKIB Ta 5 TaOJIUIIb.

VY BCcTymi 0OTpyHTOBaHI aKTyallbHICTh TEMHU, METa Ta 3aBJaHHs PoOOTH, HaBEICHI
HayKOBa HOBW3HA, NMPAKTUYHE 3HAUCHHS, OCOOMCTHUI BHECOK TUCEPTaHTa Ta ampoolaris

po6otu. B ocHOBY nucepraiiiinoi poOOTH MOKIaeH] pe3yIbTaTh, OTPUMaHi aBTOPOM i
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yac BHUKOHAHHS HAYKOBUX JOCHIDKEHb, MPOBEACHUX Ha Kadeapi OOYHCIIOBAIBHOI
MaTeMaTUKH Ta MaTeMaTH4HOi KiOepHeTUKH JIHIIPOBCHKOTO  HAIIOHAIBHOTO
yHiBepcuteTy iMeH1 Onecst ['onuapa.

VY nepmomMy po3aull HaBEAEHO OIS JIITepaTypH, OB A3aHOI 13 TEMAaTHKOIO
JUCEPTALIIHOTO  JTOCHIJKEHHS Ta OOIPYHTOBAaHO BHUOIp HampsMKY BJACHOTO
JOCIIIKEHHS.

VY npyromy po3aisii IpoaHali30BaHO 3aCTOCYBAHHS T€OPii ONTUMATBLHOTO PO3OUTTS
MHOXHH JIJ1s1 TOOYZ0BH y3arajJbHEeHUX aiarpaMm BopoHOro B ymoBax BU3HAYEHOCTI.

VY TperboMy po3AiTl OOIPYHTOBAHO METOJAM, 3aCHOBAHI Ha TEOPli ONTUMAIbHOTO
PO30OUTTS MHOKHH, Ta PO3POOJICHO AITOPUTMH MMOOYAOBH JilarpaM BopoHOT0 3 HEUITKUMHU
napaMeTpaMH.

VY geTBepTOMY PO3/111 OOTPYHTOBAHO METOJIH, 3aCHOBAaH1 Ha TEOPii HEUITKUX 3a/1a4
ONTHUMAJIBHOIO PO3OUTTS MHOXHH, Ta pPO3pOOJEHO aIrOpUTMH MOOYJIOBU Jiarpam
Boponoro 3 HeUiTKUMH KIIITUHKAMH.

BucHOBKM 1O po0OOTI UiTKI, JIOTIYHI 1 BHUIUIMBAIOTh 13 TEOPETUYHUX Ta
EKCIIEPUMEHTAIBHUX JTAHUX, OTPUMAHUX aBTOPOM.

[IpoTe 1o qucepTaliftHOi poOOTH € JIeAKl 3ayBasKeHHS.

1. V po6oTi BUKOPHCTOBYETHCS TPH METPUKH: €BKJIIJIOBA, MaHXETTEHCHKa 1
YeOumoBa, ABI 3 HUX € HeaupepeHUIMoBaHMMM (YHKUISIMU. fK 1€ BIUIMBaE Ha
pO3B’si3aHHS  3a7ayl  HACTPOWKM  HEUITKOI  MOJeNi, a caMe  MiHiMi3alii
CepeTHbOKBAAPATUYHOTO BIAXUJICHHS €KCIIEPUMEHTAIBPHUX JAHUX BiJ] PO3PAaXxOBAHUX 3a
MOJIEJUTIO, HE 3a3HAYEHO.

2. Tlpum ommci metony HeWpomiHTBicTHYHOI imeHTudikamii (. 3.1, ¢.72) y
caiBBigHomeHHAX (3.2)-(3.5) He moOsCHEHO, fAK OTPUMAHO ONTHUMAJIbHI 3HAYCHHS
nmapaMeTpiB HEUITKOT MOJIETI.

3. He 3po3ymio, HaBIIIO B 03HAYCHHI HEUITKOTO po30uTTs (03HaueHHs 4.1, ¢. 91)
BUMAraeThCsl OMyKJIiCTh MHOXMHU €2,

4. Byno 0 IOIUIBHO OUIBII I€TaTbHO BUCBITIUTU MUTAHHS, YU OYIyTh OTPUMAHI
YHUCJIOBI PO3B’SI3KM MOJIENBHUX 3a7a4 CTIHKHUMU IO BIIHOMIECHHIO J0 30ypeHb BX1JTHHX
TaHUX.

5. VYV TekcTi HagBHI IE€AKl CTUIIICTAYHI ITIOMUJIKH.



a TaKok  poIpobrenux ABTOPOM  OCHOBNHX HAYKOBHMX [IOIOKEHb, BHCHORKIB Ta
OTPUMAHHX PesyabTaTin NPOBEACHUX AOCTIIKCHS.

3Mict amceprauii piznosizae BHMOraM, WO BHCYBAIOTRCA [0 HAYKOBHX pobir
TAKOIO PiBHA, A TAKOK BHPITHACTHCH NOTIYHICTIO, NMOCHINOBHICTIO, CHCTeMHICTIO Ta
obrpynroBaricTio. Tekcr Anceprauii € opurinarsuum. Crpykrypa aucepranii uiskom
YITOIKYETHCA 3 11 HA3BOW, METOI | 3aBNAHHIM AocnipKenns. 3mict Ta pe3yabTaTH
poboTu sianosinaiots cnetiaterocti 113 lNpuxnaxsa maremaruxa,

3arasenwii Bucnosok. 3 OMfiALY Ha aKTyaTbHICTh, HOBH3RY, BOKIHBICTE

Anceprauiiina pobora «Meromy i @ITOPHTMH NOOYN0BH HEwiTKHX Aiarpan Boposoro ua
OCHOBI Teopil onTHMaILHOrO PO3OHTTA  MHOXKMN»  BiamoBinac BHMOIaM  Hakazy
Minicreperna ocsith i Hayxu Ypainn NedO sig 12.01.2017 p. «llpo sarsepoxenns
Bumor so odopavienns auceprauiiy, a Takox sianosinac BHMOraM, nepeadavesnmm
BHMOTAM OCBITHBO-HAYKOROI NpOrpaMm1, Sxy ycmimso 3asepmns 3100yBay, BUMOram
Mopsiaky npucymxens CTYNCHA lokTopa dinocodii Ta ckacysanus pilleHHS pazosoi
cnenianizoBanoi  BucHoi PR 3aKk’any sumol ocBiTH, HaykoBoi YCTanosn npo
NPHCYIUKCHHA CTYNeHA J0KTOpa Ppinocodi’ (sarsepmxenoro lNocranosoro Kabinery
Minictpin YVipainn sia 12 ciung 2022 p- Nv 44 3i sminamn), a i asrop lanaako Baumam
[eananiiiosny Mome OytH pexomennosanmit g MPHCY/KEHHA CTYNeHR JI0KTOpa
@inocodii 3i cneniansnocTi 113 [ IpHKIanna maremarika.
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