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odLEZOdddgdfj delstse d MmewL j2 d&BiyHE dza{tisddg,tsxsdﬁsfmlgla'
ftcj sSBtOL 859 OdzdW HOdzdzts?2 ¢ Otels’ 9 OB dzdyds 2 Wt

HOdgdz" n. [ sk ¢ Wk ydodOodkz ftdz L s Olsjd {r
ktsets ddzd ddesets Oy skt dsets toj h j dag
sOC 2 WEdS ydtsdzOdz, d&O wr d¢j dj mMkh imMsekjil. s
Zydlsr eOw, ylsts HOdgdets] fHteddztsy jdedj © BEHEMj BB H
o 9dH] ®BOtS jlsddeser n dJddmistelz dzj dalstso .

RMatsHY dJuojaydmnddy dafizscts o fMmMlsOY Is o tsf totsf, COClzs
dzj sBrSHd B or" BteOIls! ftod kMmdzsoadd HOdz dzgj 2N jcets d
ftcd {Issdz 9o ilsdBdLOYydd? vOCYj] daj sBRatsH B kyy
o BA&OC] [1], kOWdIOBHOkts fohbwizgls of gdmndj d
gqdztsy j dedw © yjdzsd3. 1 O HOdzdz 2 hBsd3j dgls fMmkh j Milse
1. [ des@ sfdzts 2 dzOW OtcrndIlsj SIsktcO: ftej HINlsOo dzw j Is
9 jIsfMmise j dzdetsisd, o Ctltstetsd fftod dztey Rdzdfiji £ jsdrdsls
fsdzdgw jIs tsftcj HJdzj dgdzzs L OHOYylkz, d&Ofteddj tc, HIESM
GjHOYO HOMMG 7. Sk OAidlkjChkztkz syjd §El
Misdy' dzjsBoBHI®BSES ks dgv KOMh kOB ez j dtsfisd

E
t
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2. [ deseskztetso dzj 9 OV @@V Is JOGESItds@ :C s BOO dMmi tsdz!
¢ ¢ dzdHfy Jalse § to e, 9 Ctltstetsdz o3 tcOLBdoOo Oj d3 dzOh j
sBh O IsMW Htokze ) Htckeddy jiflde . OBlais disay jodg! O fHftddshfis 3 J
OndljClktelz, BH&ROSE MowL' &jyHEE Gtes dgiscky B
LdzOydlsj dzt dets ko j dzduydo Ojls f OtcOdRjIste dBOMN IsOB d tek
(Ftesodzd, ©OBsGkLOshdj Mt Mosyd® §s fteddyd]Ll
(sBh jdzdj bktesodzj?2 M ©OLdzs?2 L isdzts? tslse jIsmise j dzdzt
o 0tcd@BdelstsH dZzZOC s OS] ftoddztsy jdedi dei EHtsBdES HJ
Ftotsodzt dzj sBrBHJ MBS tOL OB O’ 9 Ols! Mise Mise j dadzlz 8

3. b j toasfeiy j dzls d to 59 O dzdz@OA) O te Andslsi jj Qels ftds© o( i BJ Mt
tcOL dzdydz' = St sdef s sfstfricf dztsyg fj @ Isfmwv Hickze M
ftesdzj Y zlstsyder » Mjtwwoadmtses d Bh j2 hdde Mstseh j dagd
HOdzdz" J . st tsdgj dels™ d3jder "j LOeadMmwls Htkze B©IS H
g  smw, OC COS jMmdd Hdjdsidhnls ddejslsi]tsidasjtn@is 'n
sts ofpy fJtoddztsy jdedj By il § sdzdshmis! 8 slsC OL Ols! .
[dCtetsimjteo dMdzOY OtendlsjSlskte® [3]: d&O H Odadz
j OdzdL Oydd, BHAdOCt d&zyhddk o koL tkzMmists2 yd
dmr, dL SCcfkey Fishesdttster | tojh@kdGyYdsOL d
fnlsaIzBIs f sdzdetslss ¥ dgj L OQadMmddss Htckze s HEck

ddzd EHOdM dzdztsects or" Lo O fttsyjHEts, ftod 1
AsHd®Bs] Hdzvw dr twOBKsls' jtobd dmOdezd Gy hikz yohy |J

BMJ&dJ BEHjlk MkOBdd dts tOBIOl! . [ Ofbh
sh Oj Isfw, sO¢ CO¢ ddijV CctOdslsdzts i te tistisd ) O dzd
Cdzs ydils: Jjhy wsHdd Mjteadm. 1 B d&ZOSC jyjndetco dMmr
sMiss OLoatstcOyYdo Ols! o Istsdz ¥ J B AZOSC .
I T Bste dzj SBESHJBES Hj ZOL! tBMdsse Odas, H dv
OfmMh sOBdictso CARBY st 8P 5] . 1t fjtcotsdsk § SHR tSHI
stej 3w dL d3j o dzd W o3 :

I Shardingi tOMtf sdztsy j dzdj HOdzdeyPb sslstFer nNtsie P tcozO
tcOBtSlsO8 s o Hdts?2 [ tsdzj Blso jlsMmlse j dedetsls d

I MirroringiHEZB dzdtetso Odzadj HOdzdzr = © Htsdz' Lk tlsCOL t

I Microservices eOL B d Jj dzdd Wk dz€ yd ts5dzO dz@ HiPsyAsdy. J Isis o &z

[fMdeseor o OW fiy! zO0 1 s, O OCYj dzQ dzOf bz d vz
ftsdz Lz or {f tsdzoz® Hz® Y Miersendegsn 1 tod | Is ts BhaifliGgda) d3j Is to
Hisdzy j dz fls tc OH O Klirrgring @3ts ff Gzt O dgH Ig tdzO Is - B3d dzd B3O dz' dz' o3,
tcj OdzdL s9 Ols! HBd dgz®¥ dzj L Oadmd ddsMmis! € iR tsdzj dzls s
BdiEtsj tco d MdzOY Ot dlsj ClkztcO® M ddsetsids? dats? O1
fsLotdjls 1 WWJiClsdeodes d dal ©06 qd)dfstsH b dzy detezw s Is

CAP-Is j st j d3O ftoj HZOG O, Is o' Bfste CtsdsB d dz0yd d
¢ zZOMms o IOEAgdsfsdzts s d Efss2ydosmis! ¢ ©OLHJ d
fted dzsy stz B 2z j Isfnfy COC tcOL EMmlsts2 ydoe tsfyls ¢ tOL
bHtso dzj sotstew jIs RBCtetsfjteo dMdzOw OtendlsjSlkzto.

SdzdgV Ist v 9 HOdzdes 3 ‘Mak 3O 9 dwj ,MolsP & GG Uzd 3O d
f
s

IFONg T g .
R_ED 0. O q.. "

sdz Lz ls Metsd MtsBMise j dzdz'-lgts HOEIEADY j| dfs @Ol ' §f B @
Bz dzd $ Oyd sdzdzts2 b d dzj .
g
tc J

np,eo

tGJHJdZCfSthfr]J M o BBtesdy Otrndlsj SIskzter f tod dzts
Is j sdyj M<d d3ts y dats lso j cy OO OB dz® dzd d30 dz
O Mmh OBdtGiSSOdZdJ mMitodmoO, O LOCYy] t ftorh jd
{ HdOC Missdls Zyd mist Yis & Is 5] L sidg O daff (¢ s MGs- d i
u’JtsatsdzOuodzJ dets? Mtz kzter ftesjClsO. Clts f tdzdssj
cOPwlsCd, LOksy jdder » o tBh jd3 sftcjHjdzjdedd TMlists
Mz yO,j dzOtclzh jdzgdw HOdzdzr » ftcOoddz tOBSISO 5 o' B
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¢ dglz dzv , Yylsts d Wwodzw jlsqw fdztsy detsfyls & tcj Odzd L O~
HOdz dzj 2 M j 3.

[ dsj Okt

1. Les Jackson. The Complete ASP.NET Core 3 API Tutorial: HamdBuilding, Testing,
and Deploying 1st edition. 2020. P.482

2.4 Isdf O OtrndlsjClskzter ftioetcORBdesets tsBJ Mt j W d
HefMisketf ©ps: / / nuancesprog.ru/ p/ 12019/ (HOLO

3. Sam Newman. Monolith to Microservices: Sustaining Productivity While Detangling the
System. 2021. P. 327

4. [ d - O2 dMicroservices s 0O¢ ftOoddz des H J dzOIls+ d S tSGHO
ted Mztgfig]y.dd3 HEMiskzy O: https:// habr.com/rul c
sBteOh jdzgdw: 17.03.2022) .

5. IBM Cloud Education CAP Theorem [§ dzj € stc maGdaiR2efpy Jd3 HEsMiskz{ C
https://www.ibm.com/cloud/learn/caqph e or em ( HOISO BtOh jdzdWw : 1E

31



XlssdzG toj M o3ts dziw B 'sHic dd@) & Yy diigte B Hutdsolly
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vl Rl [[?27J 1 o1 R SPARQL Yo¢1 ¢t [+
3[TRL[1VRC I$113mMm R vroéfri13Im R
Just3vam o611 3Mm

I
rfc 1

0. ¢ Sd&S so
1 Okzydzr 2 kSOl dz HisYy] dzls jiftd®C Isd €
vdzdoe jtemdIlsjls RU[ [

¢dzdztslsqu’W

]l t©OBBIsj OMmMMmdiislstej dz o sftetsf tsBi jHJdzj ded W H Odzdz
uombqu@f® scteOdzd yj dzedj 5 dz©@ HsMmiskzy ¢ f s5dzdets Blz
Gjlsjtesgjdeder 2 HOMdzr 7 ©® BN d2 CGwOW L dzOdzd?2 tej ¢
sdzls sdzts ¢ d ++vmou@qm@@@®wmg:. R sdz' L so Odaed j
SPARQL stejBlzjls f(oddsects HshMskzfO ¢ d&OBttelz H Odzo
ddz stedz3Oydd dL tlSterlsr i HiOeG ] ceiads 5y j € te tsHf thtt
Histf sdzdzd Is j dz d" B dMmbssteduj MSddd HOoedy BYslstc] &
fsLotdw jls SRARBM Oftesd)s: Hdw dhistsydzdC s H Odzdz' A

ZOB Stz HOdzdz' 7. S ltsls SBPARGIHL Off toLsens dzdbls  ofipis) frf ligfo
o dMOd, Ctbtsterj dqd&jsl tetOddyuyjddj &0 Ctd

tc

B Yyd o' d fndztsso

Cter Isr §j HOdzdz |, BdCtetsmy o dmMdzOwY Otendlsj CIskztcO,
Is

I'e g njdzdd

tdLEzd OIst OdzOdzd L © HOdzdzr = dzOf oW 3z Mo w L O
dzdz" 7 dBsckzls oaMmistcj YyOls' MwL de® sy ded)C d tdaff GExf € scc®
hj efMmMjets MIsGeadlsmw BHAZO LOHOYO, o SCBdlsj ¢ MmMisy
fsdz L so Odg . g4 kEZyibtsds {Itsets Mk jMmise dzv j Ismw
wWistedzOydd, fp yjd'r ftser Mdls! %msm@mﬂumwadpo
CemMdteso CO wWeodzw j Isfmw UEBB&4®52 fted tjhjdedd

HOY, sO¢ C0O0¢ o ftotsyj mMmj tOBBIST IIstejBlzE Ishw ¢
stster | dBsekls Brlsy ftoj HMIsOo dzj dz" o OL@VE Wtst
dMmlselze s tOLdzr §j twjhjdzedvw 5 B jHJdzj dzed® HOdz
ric. Clsd twjhjddw ftHARtSHWI o Mmdzk QOJ, 4 mdz
Odz' dz" j d © dr Mnj Bz &Bsckls edasmdlis! Mw dL d3gj c
s+ d Mis@®dzalrd % sW o dzv ¥ Isfyw  dasE OOz jdatzdBd di3d ,0  Isy@Xds !

L jHddaj dedvy  dzj § ted o3 ded o3

1 iMmMhsedesj B j HJdzj ded SPARSQAZOF toig M dztsh 1 &

ted twWOBtSlsy M Gjlsjttsc deder d3d H Odedzr d3d o f J teo
Odzlsqd ¢ Iz, fsdv sf O9 D§ Is ¢ tsaed fAPE 50 BI85 M desfls
Els t©OL dzr 2 sd{, dzets ffted 1 ltsd3 @y dts s dMOIs
Yd dzedwadd. g dzw L Istsets fMj BOdzesdS 2z HOdzgdzr 1 s dfmr
sBteOh jddw ¢ 1OCdd3 HOdzdzr o3 d3tsy BBARQLI{IPBROLL S Ols
ProtocolandRDF QueryLanguagé , Clster 2 o odH] tjLbkzd OO
(solutiontable . RN sdz L 2V Bdlstsdztedt HBW COYHBEt dmlk
L Of tSBARQLe sL sy dgs B j Mh sodets © HJjC dzOtwcOlsdo dzgsd3 o d +
HOdzdzr =, dzaj tSfdmr oOwW, GHJ] d&OaAtSHIMY MO dMmissy
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t OmMmMdiIslstcd 3 OCIsEZOdz? desfils! B j@dpdz] Azd dzO ddf h§ dgf
LOHOYd twoOmhdtejdedd ddaW stedzOydd, f #sjcHOifdnd asdejsdiaizts
ftesdmh j Mlsoid1()H Odasif sdzded Is§ dz' dzr d3d H Odeder d&3d 5
dzj s fsHtosBds?2 ddWsteddOydd  fssetHd 7 kfdtse dw:
sfijeh j degdesmisd d tMOHSBe. | thdseodasdy 1 Iss 56 tc O da
SftejHjd jdr2 Usttds? BZEOydscts fslssCsdO [ vl .
fsetsH] Wodzw jlkfmw fHtetslsdotstej ydots?2, dzOf ted di3j to,
odHdBsMIsd tsH dztslaAzta jOdgj dedbif. sdd L flgeo Oded v fls tste ts dzdzd ~
f sSEtSH |, Cslstster §j ddzd ¢l teteOddyd dedj dzO € sdzd yd
sfteiHjddls! COyjMmlseots HOdd = d BftejHJ ! MY s

1 jtojH dmMf sdz’ L 859 Oded j d3 dz¢ B BG B dMmstsyded ¢ 0

SftejHjddls! , &OMCBd S ftoj HMisOs dzj dzdzO™ d da¥ s te d
COYyd Mlso© B jHddzj dzdj daj MSBdz $dn - Dz @ etso
HOdzdzr &. t OfffpcEslstedds omftesih COyYjMmlse® HOdd |

ot OdZE blsjtcplzwwj tojLlzd SOl Wddz steOyYdd 5 L dzOyd c
MsHjteydls 6jtltsytd ©OMf sdzOc O h djmw dzO L dzOydlsy
Clsts dBsydls Brils! MeowL Odzs COC fp Isjd3, yldsOdw dzj ¢t
&34 Mis Odzq , sO¢ d o shdetydsdt fsWHS] ydWt. v
tcOL d&3j Misd Is ofmMd GCOLItYSd ruvl d@O Ol s dn
dLBtOY J des dzO tdfy. 1.

tdfy (tOMftdsyjdd] ittty s SOwlstsyy & 1
SlsdesmMwIs dig hdf Is s tc d O dz'-1dgsls Ste BGlz to at © dz€ Is

l dzj Sslsste’ 7 COtolstsyc Orn HBdEBIO d hdtetslsO ¢ st
Yydmmdz@.0 Rissets 1 Isd 6 jsltsybzdte HEtcEd OO0 GORPE
otsHdzr 7 Bl jCkOR. IMj bkt k&Y da iz0j Gdz@za2g s®, H P
slsWddz! stctso Odzgdetsdz dzOB tstcj HOdzdzr » o9 fj] tcOo dats dBsce kz
2O tojL lzdz sOIsT OdzOdzd L O. J Mz yoj feMmistesj ddw
OHtej MO 1 U} i sdzlz yJ dzdz" | C dzOflsj ter B G els L dzO
fsmistesj dedets?2 f tesfistcOdzMise j dzdes?2 € dzOMisjtcdL Oydd ¢
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tdB. ) tshstOdhss j oY ¢ &OMlsjttdL Oydw S Ot

t OMimdislsteddz teOBtSlskz M dMissyYSPAR@ABPY 8 Offgtdzd 7 i
fmd ZCOLTM 9 O Isfmw EmMdzse d W - dzO0 s By B J d¥ iPdzt
roQjlsmw dzO0 detso 52 -fifdsjicHs@®FOIlPp C B &sStc RO jf gz d ¢
By dets tsfftej Hj dzdIs! dL C0O0¢tsets dMmistsyded ¢ O
dPBERQLL Of esMO € COtelstsycoOdz rvl fHtoj HIMisOo dzj dz

BASE <http://example.edu/smart-city/>

SELECT ?id ?accident_coordinates ?weather

WHERE {
?_cid <stat_gibdd_accident_cards#id> ?id .
? awld <stat_gibdd accident weather#accident id» 2id .

?_awld <stat_gibdd_accident_weather#weather_id> ?wid .
?_wid <stat_gibdd weathers#id> ?fwid .

? cid <stat gibdd accident cards#accident coordinates» Paccident coordinates .
? wid <stat gibdd weathers#weather:» ?weather.

}

t d8. SPARQL LOfttsf) ¢ COlsySOod v}l

] LOftsmj dO ttdm. 3 dhisd Lkjlkfvy ksd ¢t
Bisy dzets sftejHjdzdls! §t dOspOybde dzOL © Oz 82 § B 6§ YOk
l tsHE BOdzdats ] d d3j datso Ocdzd j f toj H o § QOO af MOS8 t5 dfw julds
L Of tc SAARGL

Ad HJtOIsd o dz'SPARSQLY tc ts )

Rdzsj cteOydw Gjlsjtetsejdeder » dMmistsydzed $ s H Odedz’ n
dmf sdz' L s9 Ols! Exy MmMeh Mmook hd] dMmssydedSd BJL
SPARQLL Of esfMse ¢ dzgj MCtsdz Cdd3 dMmilstsydzed ¢ Odz H Odzdzr =
SPARQLL Of tesfysod3] 2dOB tdsT j W jHjtcOlsdo dgsé s SPARQL L
tedfm. 4.
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(3) Query
e
Cepsuc 2 ¢ BT cepBuca 2
(4) Data
(5) RDF l 2) SPARQLI
(2) SPARQL
SAnpo Cepsrc 1
(5) RDF
(4) Tabular
(6) RDF l (1) SPARQLI (3) SQLJV Data Stream]

Tlonp30BaTens B/I cepBuca 1

tdf. unj®kO ©OBGIT WjHjtOldodses SPARQL

AJHJEGOSSPARBPLRE Of tetsfp f sSHtcOL Zd3j 9 OJ Is, Yylsts H(J
slsf cQodzj dz dzi L Oo dMmd s o COYHT 2 dmistsydzed € . [
BOdzs§ ted d3d dzd d3ts, sO¢ C0O0¢ Hdzv foddizyjddy dhistt
LOftesmy ESCOL OI! ¢ J t5istsySdlaz] flzdiv O Is1O,dzda) Issts da  figdzlzvg C
stejBljls MdzOYOkO §tdzkzyj ddw IsOBddyr ted M jdd?2
mMitcodMmr ftcd {Issd3 dqd3j v ls eteOdzd yd dzdv d&zO ¢ sdzgd
WBted3Ol L OftetsmO. 1 81 Is s BESPARBL LHA OO s gty figlzks | BetitcoO®
MdzOyodzO ¢ dhmssyded Sz, SCtlstster 2 dzgj dd3j JIs G tcOda
seteOdzd yj dedw dzd. { OmMMmdsslstedd3z Mnad &3z d3j SsH O, (ISt
fzdzC st Mtslse jlsMlsokjls hOek Odketstedls B3O.

dz
d
d

Web cepeuc

(10) ISON i ©) HTTPI

(7) Query

CepeHC nOrogsL " I'padoras Daza gapHEIX
(&) Data

(6) SPARQL
(11) RDF l - RDF T

(2) SPARQL

Anpo Cepenc kaprouex JTIT

(3)RDF
(4) Tabular
(12) RDF l (1) SPARQLI (3) SQLl Data Stream I
Ilonszoearens Bl xaprogex QTII

tdB. unjBO &jkbsHO HEMbEY®R]SCE &nO@dazdies &l

1. 1 sdz? L s9Olsj dz2 § &zOSRARQLIBOf WetisthydZzd Bz S Islststctsd3 H J
sfdm" 90jlsmMw dzj sBrsH®B 2 dzOBtstc H Odadze - .

2. CHtets SfttOQodzwjls LOfwsm o Miwadm COtlsBY ¢
SPARQLendpoint
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3. wjtcodm € Otcls 5 $RICL G taddfy tolz jtdg] dzv yd sdedzgz ¥ B OL L
d MY s dR2RMEWBO Y § o dzd .

4, 1 OL O HOdzdzr = oBLOWON O] s T=hukadDdtaBaed) faslstsC
fnd teo d .

5, ajteodm COlssyYyJ s r1uvl bifttOodvwjls tjL kzde Isd:
RDFo W HIctS.

6. CHicts BlsftcOo dzv j IsSRARPGLE H Hz0 8zdzL P B s blplz yj dzdz" § d
hoej o© MittodMm fBGEtSHT .

7. wjtcodfm fSEtSHT ftesBlzjls ttOMh dqtedIs: Htsdzlz yj c
Cjhdtekzs ks CtOWtsoaks BOLE HOdd .

8. |tOWBoOW BOLO HOddd -~ oBLOtONOjIs dqd3gj e M d2f
9. 1| Mdkzkyo,j slsmkzlsMisedw ddzd dzj f sdzdzsd3 dzOB st §
Of O do Ojls HOdzdz" J OHTIPLEOfipisteOd MJ o W sted3OlsJ
10.1 jB Mjttodm lsftcOa iz | Bistfisd 5HHIKHNte d Mz
ste3OIs j .

ll.ejtcodm ftseHr Wottdddtolkzjls dd lsftcOoRRFjls tcOf
9 WHtt.

12.cHtcs otsLotcOh Ojls § sSBDFL 59 Olsj dz¥ HOdgdzr j o

t OLtcOBtSISC O MsBMise j dzdzts? tdelstsdzsedd ddid 4 Is Mmd3
cOBtslsOmfigs j 3z. 1 BBdz hddzgmlseaj MzEyoOjo ftoj HY 51
mMh jMmMsokze h j2 sdissdzcedd. 1 0fteddsitc, EkExJj t©OL O
ColstcOY fsLottdwjls EftesMmisdls! ftotsyd MM tBi JHJdz]
By dzts  f s OdzO dzdvLoddidss o OO d s damj 'y ftodstedilsjlsdz” § k21
stcOdemtf stclsdese s f BIstsC O.

[ iz HOdgdzr » B §BEBH] t©OLtOBTSIsOdZ dzj M¢ sdzt €
i sdzdets s sfdMmr o0t ls ftojHABJ Isdalz® sB d&zZOMis [ 5] .
ZHOdzj dzdese 5 d Mls s ydzd SRDF, ¥ tjtdrpf Qdlef ta zovO s O2edz 3O f d
SPARQLL Of tets®@ € dzgj MStsdz! Sy dMmistsyded C Ods HOdgdz" =

—

s=

SELECT
# NokanbHui WCTOYHKUK
?id ?accident_coordinates Zueather

NaHHBIX

# BHEWHWH WCTOYHWK OaHHBIX
remote_weather

WHERE {
?_cid «<stat_gibdd_accident_cards#id» ?id .
?_awid <stat_gibdd_accident_weather#accident_id» ?id .

?_awid <stat_gibdd_accident_weather#weather_id> ?wid .
?_wid <stat_gibdd_weathers#id> wid .

?_cid <stat_gibdd_accident_cards#accident_coordinates» ?accident_coordinates .
?_wid <stat_gibdd_weathers#weather> 2weather .

# MNOoOKNKYEHWE BHEWHEro WCTOYHWKA.
# PacuvpeHWe AaHHbxX nNo koopgwHatam AT,

?_rwid <remote_weather_datasource#coordinates» 2accident_coordinates .
?_rwid <remote_weather_datasource#remote_weather> ?remote_weather .

t B SPARQLL Of tetsf) ) HBBOoadzjdzdj d@3 EHOdzj dedzse s dfls
) gmrtsHdz" 2 LOftsh € COltsycsoOd3 r vl HtSB Q9 dz
LOftetsMO, o MisOd dsd3 L Oftets dHJ delsd yj dz
r vl d fBeBHT sBi jHddzv b Ismw fs CBtStcH
sBl jHddzj dzadj, dzOftedd3sj ts, Gt HOIs] .
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dtcOQodzjdedj odHBoO W jHIROREOH o dzsets L Off totsf)C
[ Mdets o dz" tsls dzd yd w dimf sdz’ L 59 Oded W f Otc O dzdzj ¢
WiHjOISPARBLLAOY tetsse toj HMIsOodzj d@ o MtcOo dzd s j dz

v OB d&zd yoO

btcOQodzj dzdj Y tSHAtsHtse § ftsdzEyj ddr ctLOW e |

. 1 Otc O dzdzj dz' dz" 2 1 sfmdzj His9 Ols §

MO OL s ] ted SPARQL WiHjwOldoe dg 2
[GMskf§ C HOddz[ SMiszy ¢ H Odzdz
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[OKYMEHT 3 U3 BHELLHER CHETEMSI
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W3 BHELHEN CUCTEMBI BHELIHEN CUCTE MBI BHELLH &M CUCTEMBI EHELLHEN CHCTEMBI

MMony4eHUE LaHHEIX CepTH  MKaTa CEBA3ILIBAHWE PAcMHCKW W
- PacnosHaeaHwe ckaHa 3aAeneHuA
M3 BHELLHEN CHCTEMEI 3aABNEHHA
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CrkaHn poBEaHWe opWruHana
AOKYMeHTa

v

PacnosHaeanmne OpWrHHana
AOKYMEHTA

v

CBA3LIBAHWE CKaHa W OpWruHana
AOKYMeHTa
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poBepka COOTEBETCTEMA CKaHa W
apuriHana

N 7Y
S

o)
—/

N
N
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BricTaeneHne peaynetata BricTaeneHue peaynetata
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BT ZO o' BtcOdO &dSCtosMmjtcodmdzOw Oterndlsj ¢
edd ftd OdOdztfl d st 5 jlsixijss So@aAfiiEs i35 i ls diEC
tc

)

A~ TI11T g0
P FT O

a3
m
¢
h
Iz
| dz]
o
o]
9]

¢
gL

L]

PN N @F@Xx T
S6 =0

Qogan @ T O

sd d w@fh dew | sshisd
9LOC[d315HJanlsach Cdi3f sdzj dzlstse Htckze M H

— W IIFSI DX
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toj H! MtssBh jdad?2, CltsteOW fftoj HisSMIsOo dzv j Isyw
Ctsdet d 6 IztGOuc{q’ d fHHjte Cd,f tedls dzfle O dzts tc ® H dztE
fMtse O tso3d3lzdzq’Qqu’q 9 H Y tsdzdzj dzd § ¢ s Odz
B M j dzd 2 GOtOdzlsd W HsMisOoe € d mMtsse M j dzd v ,
1Sfr]|StSW|SJdZJ dzts j stftej Hj dzj dzd j fslstcj BdIsj dzv a3
d &3tsH B3R Mise d v

sdfr CodBfsdj dstse 5 MisMsek oL OddsH 2 Misse d

I fwesyifmmi ©OLHJdiddY LOHOY i HEB " Uiy s dz
fsdkzyjdts 4 dfO Ct®Rftcd dsss 5 Mfsmsekz oL Od
mMign ddyd GdumlsOodzj d' f§odzkyddds §j Isdfr dO fte

1.1J oLOddsHj2Msokjls fipdiyjBjn' ¢ Meseh j dd 2

FoO@ES <2 OgFAFAT OO
Q—.

o3 IFI T
O F &

ReadBEvents\Worker External System

| 1. GetNewEvents(offset)

1.1: BEvents[]

{ _________________

] 2. SaveEvents(events) l

|| I
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2. vtz €5 SlsftcOQodzw jIs L OH Qalgdiy. 94 syjtejH! M.

ProcessEvents\Worker Message Queue

1: ReadNotProcessedBvents()

{:]_

I
I
|
!
qup) I
I
|
|
|

[for each not processed event]

2: Send<CreateDocTask={eventld)

2.1 Success

.E:“‘L ___________________

| Frrrered By v E T AT S -_|||||||l.||||I._E"‘I'I':.- il an @

tdf. 1JOCLOBBO §shmdj Hse Olsj & desfylsd € a3t sdzj dzls

.utsdz? ¢t5 fsdzEyOJls LOHOdEYMdL 5tyjtej Hd MmMtstsBh

GetFormWorker Message Queue
I I
Iuan :
u [not processed GetFormT asks exist] B
1: Getl ask<GetFormTask=()
>
1.1: GetFormTask {docld}
.{ _______________________
2: GetFormiformld)
<
3. Acknowle dge(taskld)
B
3.1: Success
.{ _______________________
T L
] - P . :

galil @

[ dB. [ JOCEOBHBO §shmdjHse Olsj d dsflsd ¢ oY tdzj dzls ©

4.1 5k YyOjls L OHOddY Lt sy Qemjdavd) Eisfs 6] dagj?y o
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CreateDocumentWarker Message Queus
| I
loop : :
I[n ot processed CreateDocTasks exist] :
I I
m 1: Get<CreateDocTask=() ]
=
1.1: CreateDocTask {eventld}
2: CreateDocument{eventld)
<—
3: Send<GetFormTask=(docld) )
3.1: Success
{ ______________________
4. Send<GetStatementTask={docld)
=
4.1: Success
{ ______________________
5: Acknowledgeltaskid)
>
51: Success
K m e
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ASPNET Core B OL O Men@b@ABi].~
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dzO fdzj H dzd € tvissafeR@eidgi@nt R MR tsHdz | € dzOMmMmr Hdzv tcOB
Msseh jdzd?2 HtojHsMsOadzwe sfpw CtsdB3OdzHs2 tcOL tcOB sl
BB A&l Cd.

lLOddisH j2Mmlse dj l BOL 52 HOdzgdzr = o' f tsdzdgw j Is
IMongoRepository o toj OdzdL Oydd ¢ tMengadBGCHDrivgrint sdz! L 2 j Ismw

[BtOh jddvw ¢ BOLJ HOdzdzr n, LOftetsmr € odzgjh dzj 2
mMtstsBh jdzd?2 Mmkh jMmlse dzv &zOM! d&jlstsH ORRd OMmd dzn tets dzdats
ftesdLotsHdIsj dzf desfylsd dwBsHEZEZY L O Myvyl EdByh j ddw

1 @dMmf cjf7HMIsOo dzj 2O HJOGCtLORBBO ¢ ZOMMtse, dO C
ofMjo bdftse Ctkftdj dlstse BsHEZdY, BEHEQWEEZOY H €
dL ddr: HdAvW tOBBI"T M tyYyjtejH! s, BOLB2 HOdzdZ =~
HIOCtkOdBKBE Stkftsdyj dzlsT lsdesmwismy ¢ wsHdskE dL
LOodMmMddiisMmisd, des Htekzedj toj OdzdL Oydd.
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MessageQueueClient
+PutAsync(tasks | Task[], options : TaskOptions, timeout : TimeSpan)
+TakeAsync(count : int, taskTypes : string[], timeout : TimeSpan)

‘% <<ahstract>>

MessageQueueClientWrapper Mess ageQueueWorker
+CreateTask(task : Task) tExecute(context . MessageQueueWorkerContext)

ZF iy
CreateD ocumentWorker
+Execute(context : MessageQueueWorkerContext)
-ProcessOne(event: Event)
-ProcessRect{event: Event, docType : DocType)
-ProcessStatement(svent: Event, docType : DocType)
\ T -CreateDocument(event : Event, docType : DocType)

<<abstract>>
BackgroundService
+ExecuteAsync{)

0

ProcessEvents Worker R eadEventsWo rker

+ExecuteAsync() +ExecuteAsync() OuterSystemApiService
-GetNotFrocesse dEvents() : Events]] -ProcessMewEv ents(offset : Guid) ® | _|+GetEventsByOffsetAsync(offset - Guid) : Events[]
-ProcessOne(event : Event) -SaveEvents{events : Event(]) +GetDocumentsByFormld(formld : Guid) : DocumentGroup

+GetFormData(formld : Guid) : FormData

<<Interface»> <L
1M Repository<T>

= GetFormWorker
Hnsert{entity: T <
nsert(entity : T) +Execute(context : MessageQueueWorkerC onte xt)

+GetByld(id : Guid) : T ) .
+Filte By fiker - FiltsrDefiniton<T>) “ProcessOne(doc : Documen)

+Re place(entity . T) FPowered ByOWisual Paradigm Community Edition @

tdf. 1 JOCLOBRBO C OMMEse hPS GHGHBESHIsy BS j o

[dzv ftese jteCd CttetejCldsMmisd tOB®GIT  BSHLEZ &Y
Jdzls j cteOydtsdedz j IsjMmisr d Hefsdddlsjd ds §iso SHC
sCtelzy j dzd d .

1 O¢ dz¥ yg ded §

J tojLzdz sOIsj ftetsH j dzOdzdzts 2  tc O Biftdsj' H, iy Is @O d lds jfatizt
qdzHzfmlstcdd ©OLKOBBISSd ftoscteORBBdsets B MY j yj dz
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it OLtcOBtsSlsOdzdz’ 2 BSHEAd o MMmlsOej Mdmlsj dd" dMm
sBteOBBISCd dOMisswh dr HC zayg diabdste . z gzjeds’ heddsj' v tegj tst
MclstczHdzd Ctso L Odgd 3O h drfmw Htose jtcC 52 HBEC EA dzls &
YOMmls: (ke fesyjmMmMO Br &ZO OoktsdiOlsdL Jeso OdzO.

1 OYdlsj dz' dets MBS wOlddsfy! otj &Y § tsdzizyj ded W
tejLEzdz sOIsj ftotso nme d HHE isdgj dds[tvyo fuc@®o j eSS d d o dagj
d ftejHsMsOodzj dzdd HEBMsEfO ¢ dzj 2 MiltkHddS Ok u
tojLEzdz sOIsr ftetseo jteCd HBCEZMB] dadstso Hisdetsd dzd iy H
fsteWHC ] 65 {djChtosdadzats? ¢ sylsj .

RN sdz' L 58 @ieff)j tcazd Mdes?2 Otrdlsj Slskzter o d3j Misj MM
mMsseh j dzd 2 f sL 9 tsdzd dzts dzj L O d mMd di3ts ctsted L 5dzls O©dz
Ctodsf sdzj dzstso  BsHEdY Hdvw 1 W% jClsdodsets dMmfsd
9" Hjtydo Odzdw Btsdz h j2 dzOctelzL C o dzj Otc BLIOK H dzd IsizO tdf
L Ofr fteso jteCd HEBC kA dstso. | dzOMsswh d2 dBsdj dz
Codiglf tsdzj dzs © tc QRY 5w 2o O @PEC dOdBtSdZj | IktejBtse Olsj
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sBtcOL YyO.
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sBtcOB Olsr 9 Odzd fiis B thfe jtsHdiz s(Ptaddcyy. 1)
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Metstld Stdzkdetses f fo®s) s kECEOBBEsSFBZAdEB]L
BjlsOGj dzsdgdz’ 7 HOdzdzr . | tejLbkd SOl B' dzs { t5dzlz
Cs d449@&v Codbttd ds?2 cwkzffr .
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Mjtedw §sfOtdy 7 o' tcOo dzdo Odzed 2, ks j fls! H dz
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sktsBteOdy Iktsd ¢t kj Ssdsded, Stbtstwerj B' d&d ¢
fsCter sdw day djder hj Holzn.
3. 10jitl Kisdsdeses SOyHBEE € d&OMMO BT &ZO  s5fMls
sktsBtcOl! ktd ¢t kj Csdsded, C(sbkttr j St I
kg ¢ ZOMMEe . |

d dzj sCtrilsr bOdnCtdflsOkd HIE
577 ftodL dzOC 5903 2 dif'tc § LARGIND@ H G S
Ctolzf§r .

4. 1 HOdz dzgj 2N j 3, 6 ydodOdz des, B" dz f tod 3] dzj dz
sl dz' stesor 00z Sdelsded M MiejHda 2 ¢ dzkeddes? ¢
Bjde hj 100 Ot dalz Codnpjetslsfiisme (B0 JfsOte ds s § L
MsCtOldls! ydmds ftdL &ZOSss, §sdkyds 52 f§tedL dzO
d € tsdzlstetsdv .
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IMmicects BT dzs BRYJ des N j MIs2): tOL dzd ydgr = dtsH j dz
O.udzz yO2? dz' B Odzfizin dz® Iz dz€ y d s d4Pathwalg)s ¢ 5 fnisfnlsOsO
L dZEyO2.dzr 2 dzj m dzO H Odzdz” n (TéxanOMiyts dzs d3d Y4 ME 56
ez yo2dz 2 dzj fp dzO0 ff tASEAQEEOR f jtcotsEts h OF O
Lz yo022dzn 2 dzjfp dzO ff te@IXRESPAdes IstcjIs! jets N OGC
N d QtstsdzdzOW fmd Isls tc 40! Jjf @ X MBS Rk
Lz yo022dzn 2 dzj fp dzO ff to  (MIROEI® RFSRAdS® j tclstsets N C
SOC B' dzfs §5COL Odzs 6Odgj j, BsHjdr (9) 1] ot
Yysts ffsCOLro0jls fjtemtfjCilsdodetsfls: tcOL tcOB ISC
f taddzOSC so HdzW HJOcGdesMisd < d. l OtedOdzls (6) ftjolL
o 0tedOdgls™, Isjdg MO &3 ftsHIlse jteHdo Issls W¥WOCI, vyt
slstsBtcOls! ZOdBBdzj § YdzjLdzr j BJjIsOG dzsdzde” § 1§ ted
tejLEzdz Oz fip O BzsMibd3, yYlsts dBsy jls Brils! B WMdz
dzgj 2tetsdgdets? Mmjlsd. [ jlbH (j) Brdz nkyj BjlsHO (G
f BjbsHsE (9). Ited 1tz ydmaes ftedL dzOStses MsC
L dzOydlsj dz¢ dats [z fyCjtstimfdvls * d3tsontg jomglv. RBALW | 03Odzt54 ud fidz
HylsOdzt des dL Eydls: dr M Bdtdsedyd Mm¢ ssysd
HgOc desmisduj MSda yj dva.
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s OCMsdesd3d yd Mm¢ OV Odzdesls Oydvw ftedL dzOS s

1 sMCtsdz S BsHjd, GeBlkyj ddoOw &0 96 fdL d
tojLbkzdz sOktse C dzOMMdW dS Oydd, B zZO ftojHfteddwIsO
ftcdqtesHE GlstsBteOdzdz' » fJtodL dzOS ts9 . [ dzv 1 et €O

f tots Odadats Is d teftpjo OB APT [07j]B. 1 sdzzyj dadz" j tjL Ekzdz sOIsT

HjttjoO kOCHeds®dyj MSs2 OddeslsOydd &O twdfy. 3
dzj Btsdz hdj CdzOfglsjter, M jydWdyde j Hdzw tcOL dgr 7
dz2j dzOBdz® HOjlsMw Astesh j2 € &Ondddedte Oy  dL
sLsthGOdzdzr' fodL &0Cd f bosySd LtjddY do Ekyoml
flzlswrn, oddwehdn &0 WYkdSydtddss Oddj Msseh j il
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CCemayy

A finegoldii: Alistipes finegoldii

“ vy B.eggerthii: Bacteroides eggerthii

S 'A B.faecalis: Butyricimonas faecalis

& Q\ \ , ; Yy B.faecis: Bacteroides faecis

qé \ “ / B.fragilis: Bacteroides fragilis
& be \ € B.ovatus: Bacteroides ovatus
d \ 4 % B.stercoris: Bacteroides stercoris

o B.xylanisolvens: Bacteroides xylanisolvens

.E‘k
&
&
S \\ .
& % ;
& .\ \ \ S C.CCNA10: Clostridiales bacterium CCNA10
4 4 \ 9 / % E.bolteae: Enterocloster bolteae
& Q\ » \' A\ 5 E.clostridioformis: Enterocloster clostridioformis
8 f \ ) / \ % E.coli: Escherichia coli
§ - . \.\ R T A E.rectale: Eubacterium rectale

\ | = \ Y F.prausnitzii: Faecalibacterium prausnitzii
% L.NSJ-4: Lachnospiraceae bacterium NSJ-4

\ , S L.johnsenii: Lactobacillus johnsonii

= \ 3 L.sp.YL32: Lachnoclostridium sp YL32

Y P.denticola: Prevotella denticola

| A\ m P.distasonis: Parabacteroides distasonis

3 Q N~ / ) 2 P.xylaniphila: Paraprevotella xylaniphila

g\ / 2 Ph.dorei: Phocaeicola dorei

S\ / Ph.vulgatus: Phocaeicola vulgatus

S53/4: butyrate producing bacterium 553/4
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@ koHTpOnb

@ BK& koHTponb
O SK & koHTponb
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LOBtsdzj 9 O0degd?2 SCdh jydzed € O.
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OCkMmisduj MS dd3 HOdzdz" d3 dMmf sdz! L tso Oded 4 o5  dzj 2t
fjtemf jCisdo dets? slstcOMmdz! © tcOLodlIlsdw ftejHdSCIsdo dz
dotslse jIlsMlseozs h OW L OHOYO MasdddtafdsHpzs e & s deDIEFE A
(Detection and C|aSSIfI cation of Acoustic S
BsH jdzd ftosotsHdIlsMw dzO soOfmilsj DCASE 2022. [
mMsB " Isdw, Mtsf tctso sy H O N q’; dzts tc 3O dz! dzts P dzts dz@aledydf s o
ftocj HMIsOoadzj dgr Istsdz! €5 9 IsjMmlsseor 7 HOdzdgr n. | dzv
Odes BOdz! dg' » MtsB' Isd?2 ftojHdzsY j 2O Ottndlsj CIsktc® Ob
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lokSC B fzd P BOEMIsdud MEdy OdesBOdzdd, oL HJ22MIse
HOdzdz" J, HilbjSlsdietsoaOdedy OdesdzOdzd?2, OolstsdiOIsdL s

PCIszOdz dzsmls

) tcOdBBE On H O dzdzts 2 tcOB BIsT tcOMMdBzOIsted o OJ Ismw
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dimdzi HB9 OlIsj dz ME B2 Motk tswtsd cffigd® h [dgdhez] ists
OB SIS ) odsj 9" BisStetsydz-akd i $itOrdadd wgdi o NOdzGdiz. tt @ wts O
BsHJ dzd dzj 2tetsdedzts? Mmj Isd, gdizd e hj2 (¢slsjdydoOod Hf
fweOCbdyud MEset { tcdodsslaj fzdrtsy Oz & dzp Hdz80 = ) .

t " dets € BsaiL] Is tstedsde z H 59 O dzd W dzj sScteOdzd yd o ©OJ Is
OdzOdzdIsd S d, dets BlstcOy OJj s cdzsB Odz! desmls! L Of esMO
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1T MmMlstesy twOLoadlsdy d ftseorhjddi MfshMO dO Is
gL dzj MO MBLHOMs 1 Istls i tctSfiy ad e 8 0 820z h dets A r fi)tc jRre
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(Detection and Classification of Acoustic Scene and Event s) 9 Istej € J
Odzts 3O dz' dz' - LokC o H dzw Bedzd ssted dzc © Msmlistsw dzd
Odets BOdzd v = € [ 3] . ] COyd mlso | St OdzdL Olststets o Is
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ktcj SO, GhMdser 00y &O feshstsd OoksSsHJLEo
fsC@j'le wjLbd O BddLSd?2 € Mhazyo02dsdkz (&S
©tOL©EOBOIT 90 jlsiw d Ikjmisdiekjlshmy dO sfhdsoj §©j*r
DCASE.

[ OlkOfjls DCASE 2022
bolster LOHOUd ftjHd&OGO:K] § BEzO fipj Btg Q E-fsf iy E2 "

sdf tseo EmMstcts? Mise : sBHEzo/ oj dzZsdqdzwIstste (fan), ¢
(bearing), tjd i (slide rail), detkzhj ydow &GO
CzOf Odz (valve). LYyoOmlsdzed Oz ftoj HdzOcG OB Is BB EY]
LSO A WtcOG d3j dzls On ¢C dzts p 3O dz! AAfsEfizer € dAPE@g dzts
sBtStczHBSO OdzdV . ¢ odesBOZdde fswodwe lsimw Istsdz! Ct5 ¢
fzlsy d3 yJ dzj dzOf tcOo dzj dzdztscts H tsotej Yy HJ dzdW BB HTES
ftecdo BHWISMwW , dzj Isd sl QF dhr HHOmIOS d2dz CQdAHOR[js W © Gz @zf) fn)
(st d3ZOdz! dzr 2/ Odes BOdzf v ) .

sy dzgsfyls! HOKOMjISO L OC dzf yOg Is By dzp dediyeh o I g gzis i ¢
HOdzdzr ». CIsts L dzOydls, ylsts OkzHdB tWOBBIT HdV ¢ Oy
COL dzs?2 L OCtlkidW) 50O sty dc@dgls € 08 Stk j dad W
hdk), ) t©OLdF o LOfdM 90 hdn bkmlsts2flse d Is. H
Eikse v R, Stlststwrj dagj B dzd §tejHMlsOodzjd¥ o B

sesd3j ke, ftod HGY sdddlsj d dsdsdhHmdemss O dz
yofmls: HOdgdzr » Hdzvw yjdzse jyjmMésets MzEr O dgj sy o
sy des, O JdescHO d dzj oL By dets S tej Hj dzdls! ¢teC
"EgRsd, ©OLddylz &jyHE dsttdod ds?2 LofdMm: s d O
tc Of Medgtetls O dzO@ dzd L S H s sk af@. S zOM Mo

4B’ Isdj] Cd&OMMO w©BHEZO/ o jddsd v sste s detsls s dzdets
b des BOdzdd dzj ofMjcEcHO tWOLdJydd ; Mddzr "ddir j o tcO:
sBBtekHBo OdzdV, MStdfsd ddd ndoeoas . 1§ jlt dasuadiy jff
Wsdetsor 2 hbds fOClsdujMSd §oddsmls! ¥ §jkjSter o 0]
sfyd ZescteOBkz (tedfm. 1) .
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g jSClteOdz dz" 2 OXO@GOzd YOTls € ldzzmis edL Oydw B ¢
CdzOmMmMOd3, dzs H Odzd T HOdzds y et BdzzBQdzddzr = L Of dMmj 2
sBkyoOs hdrn odHdzr, BHEZOSCK tBEZYOs hdj dstedkOd dzr j
sB ZOMsd ©OL dzd YO Isfw dzgj wjde " j (tedf. 2).
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f dzsmS sHsmdidHlsh jj ftoddjdj dzdj d3jlssHss § dzOMmls
stekOd d j J Odesd3Odz dzr j L OYdMmd, ddzd x4 4§ s
odHO®R sdf O Odes BOd&d2 d dzd MH o dicdadY wiofE thizO . d3 [ I<hse
fMejHnddn HEY 6 JwPphkybssdfs HBddcO HBA] dZO)
©GOLdZ &7 Odcttedlsd ) dROA JHE MDSSD)XE] 6 dsdtsgts (6OL H j
& fEjHEOcOjls (tdfm. 3). 1sfdjHEshd2 kzyds?2 C
Mstslse jlsMisezé s ME sty j WFd@gydeds] & tsdgts o € dzO M ig B30 &,
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[Jdz I sHEOLEZAB] 90jls Hfddj ddf dMrtHdsects HOISO
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ddztsy detsfls! Mmeow L OdzO M Isj d3, Yysts OdzOdzdL HOIsOM,
BiyHE CEZOMMOAd dad ot o tej d3j dzdets 2, dzd o YOmlbt
1My jtoddgd dels © BT dzd f teslsj Misdtctso Odzg ofmd N JMmls!
sBHIzo + | sHod f+dzdt€j, dz'tSiB,H sBHEZO® + detkh j ydzoOw &O
fsjLH, BBHEO + C dzOf Odz.
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shdtso OB s EFEHUE d pAUC i[d3]sedEDYC 0o j HY dzdzOW B isa
ftoej HMlsOoa dzw jIs MtsBts?2 AUC, of ydfmdzj dedgzs s tsftcjH
2022 cEtHbk GettOddydddy Mlstsdls d&O ddL $d2 fal se
oL i35 detsfls ! #ts Gifiste @St ddzy jdbySded v ff & dzlz f jledgds te=d IsdptisHj j ddgd
Csdzdyj Msots dzsy destf sdztsy dlsj dz! dz" = MtcOB Ols™ 9 Odzd 2 .
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CEMmYy Jjtod dd dals’

l JelszOdz! dz 2 + CMYf jted d3gj delsOdz! dz" 2 Milsj dzgH w©WOL 6O
3.9. ltsjSl ttjoOdzdLtsoa0dz dzO Py Tagl ehCbl hbol® act wl
yd milssisr 1My jtoddi3dd dels © Oterndlsj SlsktcO® fMmdMmilsj d&3" o7
L O
)

Cdze yodzsm+: o MBHjtey Odedd BBEYOE M j2 or BtStESd.
sOB dzd y4 .

v OB d&zd yO
tdLizd sOIsr 1+ CMmf Jjtedd3gj dzals O
AUC AUC AUC AUC pAUC,
fnd Sydw| mj Cydw| g Sydw| B jj, %

bolssC BHJ 39.35 44.74 63.49 49.19 50.29
(BBHES

1l (¢t 64.39 53.09 61.62 59.70 51.75
fijtcjHO

1]l (ftsuHhN 62.11 53.22 61.63 58.98 51.49

1l (tjd 65.45 51.49 60.29 59.07 52.71

l 1( 3Oh d i 58.37 51.52 61.18 57.02 51.17

11l (fts] 61.36 52.86 61.31 58.51 51.82

11 (< dzO 58.61 52.47 61.24 57.45 51.36

dlstetsC O3 Mstslse jIsMmilsa z¥ Is LCMmY jtod d3gd dzls' . 1 4

olssCsHdFo Edz€ BEOIsr  tc @Bgs:IIls jchydiAidsts2deL B OL 59 G t
ststets o z0 ¢ dzOmMmj sBHEzOo/ o jrdBdfjdzv Is tstf d i @ dz" Is OB,

Mfdteddj desse dzO g ¥ CdzOfmmd M §tod d3j daj dad J ¢

¢ O

Obo

¢ J

My sdz! Ltso Odzdzr = HEBBOoOtSYdz' = HOdzdz" =~ L RF O Odzc b1
¢

f

~—

q
(CstesBSCO fijtejHOY) e Msslse jlsMisokzjls MY j tod d3j dals
dmf sdz' L tso Odzd j d3 H Odzdz" = CdzOmMMO ¢SCBtesBC O  jtoj
oLHj2Mlsadw o' BtesMOdd . rdtodzr @3 htedWilstsdz or" HJ
L dzOyJ ded Wi SYftsf jotdndj dgfg dzls O o3.
stsdzsdzC d Mstslse jlsMlsoakzsls tojLizdz OO 5 o) st
C sdzSidgE'dH § dzj dzdz” § L dzOygd dzd v . A Uh@ tstfste § fisnIsg dzve ds,d § Is .t ©
MHodc O HB®R] OBz efedzdziB Pl 5 oMmj Bz IsjMmls
RMY sdz L s9 Odzed | B SBHO otsLHJ2MsodwW10% BIctsMO
fsCOLOIjd&s AUC. 1t pAL® ftedtesils Mmoo dvw jls 1

Il T 9tHT
1 sdzlz yj dzde” 2 tcjLEzdz IsOIs ftsLesdvjls MydlkOols: H
HOdz! dzj 2" jJ ®©OLeadIsdj d3tsHjdzd M Ibrdnfddzd yjtagdijixilz s
BOLtSoats?2 OtmndlsjSlskzter Oolststetse L OHOY(J.
rdzvw ko jdzd yd dedvw Istsydesfmisd tw©OB®SlIs dsH ] dzd f tod
Okzcd3gd dzs Oyde HOdzdz" = Hdzv tOMh dtej dzdw d toj B OdzO dzf
ftotslsj Misdtoctse Ols! Hiclze d J§ o dH'"l HdsiBLOAAZWIS|@Y jr  todf
f sz ydils! oBsHjdz2 M kssydazsmis! & dzgy dedy4 80% d AU
) HOdz' dgj 2N jdg WBCEMm &ZO tBttOBSISCE LokZzC o
Hitsf sdzdzed Is§ dz! dz" J dimMmdzj Hse OdzdwY dzO YOS Isd¢< j i sl
ftesdL osHMIse j .
Jdlsj tc@Iskte

1. Mordor Intelligence Machine condition monitoring markét growth, trends, covid9
impact, and forecas{20222027) F dzj € Is tc ts gzlgz{&jiy € t§ M Is kths@www
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mordorintelligenceeom’. industryreportgmachine conditionmonitoringmarket (H Ols ©
tsB tc O N : 02104 .2022).

2. Ali Ahad & Abdelhadi, Abdelhakim. ConditieBased Monitoring and Maintenance: State
of the Art Review. // Applied Sciences. 2022. 12. 688p.

3. Unsupervised Anomalous Sound Detection for Machine Condition Monitoring Applying
Domain Geeralization Techniques C[dzj ¢ IstetstziA2 tgfrj ¥ JEzssMiskzf O
https://dcase.communitghallenge2022/taskunsupervisedanomaloussounddetection
for-machinecondition monitoring#autoencoddraseebaseline i Ols ®B tc ©ON:j dzd W
14.04.2022).

4. Primus Paul and ZwitMartin and Widmer Gerhard. GFKU Submission to DCASE'21.:
Improving Outof-Distribution Detectors for Machine Condition Monitoring with Proxy
Outliers & Domain Adaptation via Semantic Alignmeftit DCASE2021 Challenge
[Cdzi € Istc s dzde P tgd frj 3 d H3ts M Is 2Hft[E3://dcase.community/documents/
challenge2021/technical_reports/DCASE2021 Primus_82 t2.pgf® O sB tc O N :j dad W
01.04.2022

5. Hendrycks D., Mazeika M. & Dietterich T. Deep anomaly detection with Outlier Exposure
/I arXiv.orgabs/1812.04606 2019.
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=

Il MmMtseotcj d@3gj dzder = Isj dzgH j dzydwrn oMmitBh j2 ydWttse di
diC e ujdedj s [BNOW yjd f iy hnoE fssigskdi O
oLOd®sH]2MbsadY JfOYdj desO J @i BOYY emLH? | teth g O @

fesedid, MowLOdd 7 M GBiMmfJjujddid &OCN]BGOG
By HJYyddemC ddB3d Moz OBd, HoMiskzfdshisd o Hdyddans
tcOL BN j dzdztsls d d BZOMh IsOB dzes s d Isjtoted Iststed d [
ftoj@dtkw jIswy o MLHOdd ftsmisr o d oodjiLd n &
ftedor ydesdz Hazw ftsofmjHdzj odetsets BN jdzdvw  tcOBTSIST

Y Ofstsis T o dzOMmlstswh jj otcj W BSEkls BT Is! o] (
ftsoefmMjHdz] odetsects tsBh jdegdWw d tcOBgsrisa m,f ddOdst dslec@fOIsj, , s
9 4BO2ISOR. [ dtecd] SCtBfOddd d tttcOddL Oydd, o Is
Mo sd Bfdatdgjjfin™ HJOkseso" 7 OCGjdzlstsa COC HddzWw 9 d
Cdzd j dzZlsOzsd) oL OddZstsH j 2 Misadw. 1 tcOXtstdtsOs ftsL @d d to O
2O Ctdiikzdzd S Oyds -Btsigtodgsh € sls sy lsj 9 o tss s,
OQolssBBOISdL qteso OlIs* BN jdzdj d [IB.stc dzj 5B SH J dqIs52

t OfMMdzOlsted o OV o tstf toimilstfdcd ozj dgfi dedcVf YQKOo Stshto
slsdEd Isdls: , ylsts Mg tc jog) @zt Glzizy p e dojsiizr o W sStedzOls
CtcO2 dzj dzj sB - SHJ 3" mMdtwoadmr , f sdstsc O8 h dj BOC f
fsmihjdd Bindyddnis?2 stcOddLOydd. sttsdhj It
fszzyj dzdd ®RjHJYddmSs? §foktshd YL e b sy Gk
LdzOydlsj dzt dets s " Ojls COyjMmlsots ydLdzd ctcOyHOM

[BtsMdzser 9 OW o' BTelegrang MO P L) thdse ds?2 f d
el OdzdL Oydd d t©OL di3gj h J dzde's IstOQ L ta@dByOdss T dEframis @ Is' ,y C
MudlsOjsmw tHdddE dL MOHB' = L OMdhjdde' = 3§ M dzn
LON dWtcso Odgdetsd3 adHj. zdWttse Oded | f QotsteGg- st @dsdztdne
ftoslssCtsdzO MTProto. 1 jtifdméd d ¢Cdz¢ ydjmdtcese O
Ldzskzd3" h dzj dzgded & Mmdssy jIs ECtcOMmlis: HOdzdz" J M dJtej
drn OomMhdittseaOl:, KOS CO¢ Cdsyd hdWise Oddw
cOMEFPfzdzdz’ = © HEkzes?2 byt &Bdtej. IMP¥sdsy 59O
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[BdRj dz2 MstsBh jddwdkd M Bt fsdMatsHdls yYjtedlL
HTTPS, HOddz 2 ftosksCtsd dhMisd LEjlshy d&O ofjn
Yyd azsfisdetsmls: d  Clst dzwHd@udgodzmd Ofdm ddztsdf- f § t6d H OUJ  d3d N
Emlstets?2 Miso sds Y isdzelzy bth O |j &Y istsH j 2 iEs®IS(@  F Ldts(Bj tek@sy0j dz
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/ Knuentckoe
coeauHeHue
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. — — Komnbtotep
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3anpoc

N bpaysep

tdfMm. 1. s5jkO oLOddBEEPNISsdY ¢ ddj delsO d

J ALl e Q th Q Hedsr 2 t5C to z-§ dath Bzd udp@E Qs y 4 dzls to
J] . 1. uBCtsdztseo Oé A jBH]j PR dozgjcifs igitt dAcy dzlsmisea © o (
ftoso jH] dz2 B tetsf, Zyomlsdjy o Ctbttesd f toddav dzd
t i sdzH J dzlsOd3 BT dzts ftoj Hdzsy j des tslseo jIsd s+ &zO 6 9
dmy sdz! L 59 Odzd "Telearmm i i dewef iz dap dzdsjsdy , yBIOSC Y J] dzj BB - 51
9" BtcOIls! dOdBtsdzj j dezyde' § d o903 de" § MmJtwadmr Hdzw

tdLkzd IsOIsr sftesMO § tsYWO3]™ dsOsflds j HUPst® o tHx) daf jj dzlds
My smtss O~ MowiL d M 3 HdIpdirnSid d6d0 % ude)] iy fHtg ddedjv daisits o
Tel egram d L dzOs-Bstsisryls s HId@XECHs) tHudisstcdlIsy Isdz” dzd o
sMisOs smMw IstcOHdydtsdzde' § o9dH'™ oL Oduistdzs jo? fiff izg d tzd y 4z
fsmMihjddi tticdmMstcOizter .

Il sdzzyjdedz" | HOdzdz' | OS] MoadHjlsjdz Mlsoaksls s
9" BiSte ] lsaJlsjtsJG:tG(O]j36,7% G sdasts) a O0¢C BYyjfflsdacO i3 dzOIs
tOL d3j " jddv BjHdyddmidns MmjttodiBo-~bdscffdyd jcdls @
ftcdoe " ydzj J dmf sdz' L 59 Ols! BtsB d dz' dzts § ftod dztsy § dz
ftsHIse JtleYx HOjIsMw tjLEkzd OO s 2R , b fpls ‘¢ tsifizs ddzis
ftedyy &3 M IssyScd Ltejdedw BJ LS OMdesmMIsd Btsdzy J 1
dzj d Usaigysfy fteddzsy jdedy BIHJqUYddemcs?2 ttecOddL Oydd.
L Cosdetsdzd s g Mists dz0 dBsB ddz! desdz kEZMmistets?2 Milse j Yyls
ftsdz! L 59 Ols j

J dz
oL d3tsy dzr o5 Iz
sBh d2 tojL kzd Is
Hdzv § OydJ dzls sEG@REEHfIs a®fglstcj Bso OdzZO Mtcj Hd

I tjLbizd IsOSOd3 f tetso jHGzdedzs G 15 dijndgdzj i te) ©ze v (
Hdzw tej OdzdL Oy(d 9 JddaW stedZEOyd sdedzets?2 MdMmilsy d3d ( R )

1. ajteoadf ¢\ di: dz0 ftedy de

g f sdsh s s dzdzsects MitwodmMO fOydjdes MmMAsy g ls
oteOYj 2 ¢ dzd dzd € 9" BtcOIls! fwBHAaBHWh jets atcOYUO (
d otcj d3v . rOdzdzfi’ Mitcodm BEHjIs ddzsjctcdtcso Odz M

2. wjtcodm ¢c10OCdz yjdedjy otcOyOe

AlzdzC ydtsdzOdz ssects MjtcodMO ftojH sdzOcOjIs Mmdzj
ftesd3iyzlstsC otej d3j ded §Ytsidzj ftedj BO ftedmr czOj Isw
HOdz! dzj 2 h J d3m tfiaf g Teddzy € OteMmise d Is. H.

3. wjtodf ¢c1 Of sd3d dzOdedj ts ftedy d3j e

gjteodm fHtoj HdOL &ZOyj dz Hd&zW ko jHESdRAdz] dzdv f tsdz! L

s ¥ datst dztf fip @ dasQ J gEggadh @z vjOS df'dg USB L OL

B COdZOdZO MmewL d. vydlsr s OW 9 fyj ]
J
Is 9 fYtsysd 40% tsLotsdzw jIs MHJ dzOI

)
o]

ftedy d©3. 10 tsftejHjdzj dzdetsy otej B HB Htdj B30  sdz! L
ftodd 3j: otej &3W, o E@BA.dzjsQC 3 BEZHjIls ftoj HEMdBSISK]
dqdzd tslsd3j dzedils! odL dls ¢ ottOylk.
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5. ujtcodm €shtcdz o tsHE
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sdz dzi Bydlds fHswiplszy S o fMmj o3
WEdeC ydtsdzOdzz.  Offidstslsted d3 H o O
d s [ s
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100 Schirmer dataset for feature extraction
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ljtor 2 Bdzts$¢ ftejdqzh jMmlse jdedets MmoewL Odz ) §ted
shdsodsds { st fSHEKCOLERI 90jls tojh jdiflgd MmiseDtedzb Otslis G
iMlsjMmlse jdedzesets wiL " SO, LOSCdr C0O0C tOMf sL dzOo Odzd
recognition,NER) , Yomlsj tej ydzGaof-speeditapging?OBtaggima rd Hkze dJ .
stesdzgjy btsets, dO {Istsd3 1 IsO0fj tBr Yydets ff sz yoOs s Mmts
rdzv tj OdzdL Oydd orhjifjtej udgmdzj dzdz" = L OHOY © B S
cOL dzdydzer § fHtejHsBEZY)] RZEERT. dsHIGEHzd Y | d2OB jedkW3i B8 L O
6y @QizOydd dmfwsd Lkzsksmy d BSdij MfjydoddL dte
oLOddBsMowL j2 dL oRtsHdz 7 HOdzdz - .

I sstes? BdsS ko jydjl LO etody yjddj o WlkdeS
BOL L dzOded?2. ltejyHj ofmjcets, ofslsCotgdslsly Rimisijd sty fighs ta
LdzOyj dzdy dd3jels GteOW "' L dz2Oded?2, Ctbstster j ¢ tsL o tsdzv
MtczC Isktcdtctso Odzdzr » HOdzdz" = Bh jets d MfJjydodz dz
dMitsd LEj & & ctoOW so DBae@idAYiRidatezCpuzentNez0O LsoORlsy'j o
COujMmMlsey BOLsY Y 2Ok Miskzf Ols WstedsOdzdL Oydvw ¢Cts
L OHOYyd, ZzOf tcd di3J to, M ydodzr des tcOL tcOB 5ls Odzdz’ 2
smikh jMiseodzj dedw dzsedyi MEBEeBs 9" 9atsHO.

1 O0C sdzj v, Istcj Isd 2 B dzts € toj OdzdL kjIs dsedyd M¢
sisdzd yd s dz! dz' d3 dazjl Wiy dsigoddsdis dglz’ md mls j 3. ) H O dac
ftej HMIsOo dzw j Isw oL A3y de" d3 o HJ dzd Is! dzj ¢ tsdz’ €t
fsHicOLEZR] a0OjIs OHOfIsOYydE wL ' Ctse dztsPohg[Fhs sc s
d dzépeepProbLog[ 3] . bdz Isj tcdzgOIlsd o 52 i yditsy digs H flz@d & O C
Ldzj Bj destse deseduyjMStsets Of f OOk M f§oishi s o
mMilsd 2. R L dzO0d B sdzj j OClkkzOdz dz" » fBHAatSHBO SO
e duj S d jNeug@bgf dgachinesNLM) [ 4], O KOSy j dztsedyyf
) Jdld_dgical NeuralNetworks LNN) [5].

142 i3o s5dz! de' § 6] Odzd-s5B®aj g l§ded &4 by hinkas 3
s dzOMmlstswh jdsz d@sdzj dzlslz MEh j MlsokBsb j Is 620 s Mdelg & g
fted MLHOddd SCtlster n OS-gd dggolzts dz'fde didsd dgts 1 | fipef ©  de
slseo jIsdz]j 3" M Blso L 2Odz! dzgr o3 H Odzdz" BVOQAY i Ju & Its §f EusdnIiAt
slso jlsdzr §j MmdMmlsj 3" KndwiedgeBase@estionAdsvardgikKBQA).
]l tBM@Al®L OB sIsh Pdzaidg d'tedz’ = dBsHjdzj 2 ot dydztsae
sls My JjydoOdz dz@f » dzOB S HOdzdz" - . 1GtEHVR jBE s d3  H dzv
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Csltster 2 ftojHMsOoadzw jIs M2 Mol kf dsfmis! ¢ Otcls
WdekztcO®Rd d osftsmsoddBE jdB tOMPszEPN@&Y " d dzd
lsOdztsaQO LOHOYd ftsLotsdzvjls 9" wadls! f{tesWeoedzj dz
B Mz yoO,j dzj otsL Bsy dets BERZHjIs ftesMmiss dz02Isd
j 2w BOLJ HOdzdz' = d daife Ofjtdstdwaztdsd judfd tddsje, © dfdtg §
dzd 3 j dedzts sz © Y j AEYRLCAL dardwi@ J. Is fij WO yodztdidsdy, yls t
Is
h

< W

f sdzj L dg-fid dfig astel2 figlls 2O todpjh telas( 2 d f sC OL Ols
iMmMsots dzOH BsH j dzv B3 cdzzB S tsets B EZYj ded W
roSymbdlc ConceptlLearner (NS-CL) [ 7] wodzw jIsipw sHded O3
MsLHOdzdz" = §f sSH fdMmMOdedzr 2 dzOB st H O dzdz
wWeodw jlsfqpw Moo tsC kY dsmls! Wistcd3Odzd L 59 O dzdz
tcOydw ddzd fsHMYULBYsYL C Edbisjcl @sH dndlskzO-
Odz' dzséts BHO HsELOBBO, SCobswOv d shEh
d dL iSO otfttsMO o' HjdvEIlMw o jClsstec
(S LdzOyjded?2 OltcdBlzlsse (Y9 lstwylsts cffjtsdy tsd
CljtedL s0 Ols! sBi jCIsT YdtejL Moty j Mis f)
dzdL s9 Ols ! 9" 9 BH 9 Mtstslso jIsMmilsea d M f§tsdzkzyy
Jteftcjlsdtelzj ddsMmis! tOBBIST HOdgdzs?2 MmdMilsd d&3r
0 dz0d 18706 OctE dzs d3 Z tets o dzj .

58 & @

e SO =8
&_@ij

e

a_q_.m,q-gmq_q_
o S

B0/ >

OF<c -

FrognNogIEITG S0 0 0

Og+~ 0 " F=ooy@
IW@&*WIQ— gz

Vlsual Representation Concept Embeddings

0y i f—
V i 0bj1 ii Sphere Il EENNESEE ... g
= o2 ; ;
 Ob; 3 | i 1| Symbolic Reasoning
} Obj 4 n : Back-propagation Answer: Cylinder

T Samantic Parsing {Cancidars ierpreations) | Groundtruth Box
Q: What s the shape of s 1V Query(Shape, Filter(Red, Relate(Left, Filter(Sphere)))) '

] : —b X Query(Shape, Filter(Sphere, Relate(Left, Filter(Red)))) r—
the red object left of the X Exist(AERelate(Shape, Filter(Red, Relate(Left, F1lter(Sphere))))) REINFORCE
sphere?

tdm. 1. 1 tddd BS@QARSY'7 ]d3tsH § dzd

Il sdRB3d i3 1 Issets, HOddzr &3d fMtslse jIsMmiselzs h da 1 ¢ MY
d Hkzeddddg Bdzitsdz” - Mo s2 Mise , tcOMMmMdiisistcj dzdzr n e
fsCOL M ®@08 s, ylstseifjledfO Msladzf@Eddj 2 or BtsteSd Hts 10
BsH j @zdurady dzO0 dzOB SERLEVRHN@EEdE' O Isfqfv M 99. 6% HEts 98
stsydesmils! tslsHjdz! dg@ » BSHjdzj 2 cdzEBBEtSEs 5B EZYJ dac
stsets, Oolstster WdSMmdtelzs linls® dz@ daOcyq watilr v  dig fislcts L y dif otc
Btsdzj j fMdzsy dzr = Myd de, dzser n ObtdBlkzlse d Myl
My § " desets f jtoj dzsMO HOdzdets?2 MmMdMmisj d3Fr dzO Hlzaed
Bsy des C sdemlsOlsdtetseo Ols! , yYbts EyJj ¢ dGOOpdevOyddaz ed
S5 dded qdas? Mlsifjdaq Mmsslse | sl ata st fz G dssds g

rtezedd bOSCdd3 § tod 3 to KBOARARGY Jdst MUz dgls] Js fry ls@L Is &
cOL OB IS O IBNGT dgtisHizyf do dz8ynalia Question AnswerindNSQA) [8].

[ OdzdzO% MdMmis) B3O dd3j J-igd BeOeddSds'j dp datists H jdgpRds sy ls o iz ¢
MsmMissdls L btjrn 6 Mot Mklsd MOBsMistsWwIsj dz'
mMee Mlse j dzdzz® L OHOYkz (tedfm. 2).

1 Jtco OV dqipBMIsyr fip § sd3tsh @ ¥ B OL rPropRia@dipBpedid o d H
o' wodzwjls MmMEhdsmisd dL otftesMO d lscOyOjls d
L dzj g dzgls NS QA dzO0 jcets tshdtse ] Wsttdiddtokzjls f sHGOW
d dzOntsHWw MmMtsslse j Isfigfls esgsvdztsH dpvdzdilz t dzts fyls § 2

[IsHj dzt dzsets wOLBESGO L OMdzEy do O Is -&gtBIING dzie  dztg G O
f sd3tsh 1 s dfmna tsH dz" 2 osftets dL f SHGtOW O DBped

J
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9" Oy J dzd 4 , O LOLjda d ®© SPARQL LOftesf € {tsdz
slseo jIskz. s Glsyjaddesmisw dz 1 sts?2 dsH j dzd dBsy dets tslisc
wodatsds 9adH,j tBEZYOI! 5 orBBteCj 1 dzj d3j dals™ dzsedy
tcjhOW ftesBdzj Bz dgj sBrSHddBsMiIsd tokzydsets Wistod3d tot
LtIsts B J MY J udoe O dgts fiflsizls j dgtf Hejj R tlclz O o 5L d3tsy dets fyls
Ho zdzOf tcOQo dzj dzdz" 2 o7 oat8H SHJHJEVIS JV dzse d yJ f
tc ORBLMAN isd dedes Mils' s j tedB3se Wistedgzedzr L OHOj Isfw d dals
fnljzégzégzj dzj 5§ toj Hj dzj dzdztsfylswefj dpdfthytisg @35 ' § defff to dzdztislsilg
L .

sdMis NEgA Is | Misd tctso OdzO M+ cOL tcOBtSIsyYyd ¢ Odsd dzO dzg
dzj f sftcj HMIseo j dedzts W istcd3d tcts o Odzdzts® o jHlde - §f shfplsidds)c
f sd3ts "DBpedia O dJ@ALRREZHEEC-QUADL. 0, H tsMis statai-theadzO dzd -
tcjLEzdz OO FItsd) @Y §ded® 1 tod 1 Istsd3 Ctsdzyj f skz Odz' dzC
EZseduyd Métsets or otsHO d oBL Bsy desfls! ftedo dzj € Ols
sftcj HJdzj dedzlz®s dzj L Ooa dmd BsMis! sls Cdelsj CMIsO o 1 to

AMR to KG Logic

Input

Question = AMR Parser E:')[W
[

Query Graph Logic

arg 3. (m type dbo:Fim) A (m couniry dbr:Spain) A
(m producer dbr:Benicio_del_Toro) A
(m starring a) A (a type Person)

/
4 name
/
/
;" .
K del Toro
/
dbr:Benicio_del_Toro

SPARQL

SELECT DISTINCT 2actor WHERE {
l Which actors stamed in Spanish movies produced by Benicio del Toro? ’ Zmovie rdf:type dooFim .
2movie dbo:country dbr:iSpain .
?movie dbo:producer dbr:Benicio_del_Toro.

2movie dbostarring  2actor.
}

tdf. 2. 1teddj BIS@IRIEB] BSH ] dzd

Il T 9sHT

sO0Cddz BBEKLOL 53, O0dzO dzd L i to d dig ldootsjols dz'd & t}afid;zlé)
fsCOLr90jls, ybt k3] HddOREsH jj tcg Bjzdy Odej J tcts
o0yde" » M btsy¢d Ltejddy §Oflsduyd mMisets §tod d3d d
csotstedls! OdzB des®Glgz H Odedats G s 2O tc©o dzj dzd W tcOL 9
M s Milsetseo Ols! twsMiskz ydmdzO MmMstslse jlsmlsekzs hdan d

Il 1?2 MmMewird, o yYyoOmbdesmlsd, OClEzOdz dzg@r &3 BMmls
OkzctstedlsdBses Y Isd di3d L Oy dsf, W i) fhhys B s 8 d Hfdmfefeds j diz)v = tc
Otendlsj Clsizts. Clts sftcj HJj dzw j Isfyw dzj o 5L i3y detsfiyls
cOMf osMistcOdzj dzdz" | OdzestedIlsdzr flsddidL Oydd § OteOd
MMeowL Odzts, ftejyxHd ofmjets, M oBodzy U diflydgsfyls dtsHg
Mz yOJj toc NOSQLdgtOpe] tslsdzj Isdls: , ylsts Hdzv Istcj dzdtetso
dL BB d&OMIsd BEZYJ MRENFGRCH sHCtcj §f dzj ded § O

sOCy] Moead@jhjddy Mddeotsd: dsets dMEEMmMmilse j dadat
CdzzBtsS st tsBRYjddwY {503 jjd jdetsdzjtf tafj sLHoEREdsdzts st S
J 6B 56 tcOdedjusgeded®@H d d3ts M ls ¢ ftestcOBSISCd ftOoddz Hdz

125



XlstsdzG to j M d3ts dzte 1B "tsAc dA@)§ Yy tizlc B Hsttsod3

fSHteOL d3j ©9OjIs dzgj f smted HMIse § dzdats § sftcj HJ dzj dzd J
Motslse jIlsMlseaze h dr toj OdzdL Oyd2, ylst€ ko Mt tc OFaq juld p
9L di3gtsy dzts s OHOf sdJtetse Ols! BsH jdzd ftsH Htekzedj

o) W, dzj dz' L w dzJ f sHYJ 6§ dzlz Is ¢ s ted HJ dzj dzdats G |
sBkzMmdzse dzj dzdzese s tcOL tcOBSIsC 82 Btsdzjj kZdzedoe j temOdz!
Is © CHOLINN.

$SCszOdz! dzf d3 dzOf tcOo dzj ded § O3 H dzw HOdz! dzgj 2N jGts
dzj 2fgdscko sz dzr 7 BsHjdzj2 kOCYJ ) §0OCkdyj MC 2
ydmdzd0 My Jjydodz dzf » dzOBBtetse HOdzdz = . Clts ftsL o
ftoj d3zh j Mis-b) @ RBodsiddstdas d ME EMMmise | dedets 6 s d dzls j dzdzj € Is
tcOLtcOBtSIsSE detsor 7 OtendlsjClkte d toj M jded?2.
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frovfRrRruvrfJrsvuvol 210 f1d JAr1RIGLRC
lrtegfrvof?213m sovyreul JRYy JdguorR Y[ [ [
VL TRrRYULO[?213f roér11 3
(. 1% &3 dzO

1 Okydzr 2 k¢ Bw slsdd) dz’ sOuwifdel® ¢ . ¢ .
u%da ehdlsplOdR Bk esecMEd2 AjHjBOR
MMz Hse O j dz MS 2 yjdeste t sMd2 M &

e-mail: ryumina_ev@mail.ru

RiMMMdzi Hso Odzdj of ftsdzdzj des ftod BHHjtY S]] wtsojlsO
“[s42.2022. 47.202271.6) Z

b dzdzsls Oy dw
J tcOBtslsy fHtojHdtsyjdz BilstsH ddzlsj dzdzj SlszOdz! dzts@ s
dzd ydesmilsd yJ dztso jo§ OH Qfdsdz’ edzf L IO dasfazts o | ©OL OB SISO
dzj Qtesmilsjorj ftodLr dO¢d d Bkzd IsdL OHOyYydOY toj § ktc
d emsdzOdz' dzr A COoyj mise dzd ydes fyls d Yj izse j € O.
1 dets 3O fMh Is O FridzgtdnogreSsisnd? Iz fipj © o QiEsPH @y dstgdplstso 52 o f
tc f FEiréy hpressionv2 B ' dzO § sz yd dzO Istsydesfmls: 0, 9148
o jMmisdz | tjLizdz sOIsr Msotej d3j dede" = d3j sStsHtso .
BqufJ mdztseo O
temsdzOdz dzr § SOy MmMlso® dzduydesmisd, 1+ B3sydd, odL k
j Oy dzgj Qtesjls! , dgjtesmjlsjorj ftodL dzOCd

|
¢
¢
q
s
)

tc
s
L
dz
J
9 J

=

I'e g HjdzdJ

Hdedd GBHT ddzls j dzdzj C sz Ozt dzts gz O dzO dzd
dzed 5Oded j . 1 Hjtoolks yjtjH! 1t MmawlL
i sdzd &3O Is ¢ O3 toj dedW Htekzetsets yYj dzse j € O,
o dz" | 8" ius] mezj fptftcts tcOL o do O h jjmw zOf te
o jdedetsets ddalsj dzdzj CIs©O. R d3j dedats © wWOMRE OF
j 3" ddalsj dzdzj CSlszOdz! detsets teOMY sL dzO0Oo Oded W ff fiyd -+
Ov tyjdtk jets §jthfd@dvydr.n vCOAYJ fijlssof vdzdt
dHEZOdz dg" | tOL ddydw o & mdzw ., Yykze mMlse OR
| 57 HdEw syjddeOw lsfy kBxyj fMj2yofm &ORsHWIs
jIsddze, toj Ctokzlsddze, € tod d3d dzO dzd fiplOd Is@ ,0 dadHj tc @ &l
Msotcj d3j dedets? dzdlsj tcOlskztcj, ftsfmowh jdadats?2 d dals,
iHfsylsdlsjd dz0 o dmMitd L tOCEAE]d CESEDOC bsEg
COyd mise :
C[Str ssfls! ST GROS(SfdLbEjls yYjdsejisO f
dz¢ B 5 rislsfdzts fif dzls j dzdzj € Is O.

2. [ SBletsY j ZOk j dz'idEsGdsOC s e £ j s yj dzse j SO
LWWiChkdodesmisd, ttecOdzdL tso Odadatsflsd .

3. CCilstcOo j oMW OA@URjtedL jls yjdksesjco @ Is
sBh dlsjdzt desisd, 1 dzjtecdydetsfmisd .

4,  sptesmtse | Mis desAiBe OC (s e)d L 2§ Isls sy § dits o1 € jOdzd
M smMsedesisd fted2Ilsd ¢ MtsedzOMds , dzOH j ) desflsd .

5. 1JCOIdo dzOv | Bsy i SCaOER lszgsthdy 2 (5 CYj dzso j SO T
Mt j MMskMmMiss2 ydoesMmisd, { ddtydtsdOdz' dzts?2 fils OB d dz' dzts
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[Yydi dzC 0 COxyHBets dL fwilsd C0OyJ Mmlse s jz0mMlOQ dsqzw
COYHB] COyYd Mlsoats sy dzts OMMBOIstedo Ols! M Ists
J 0,5) fsC0OLOIjdv. uvOS¢, dOfteddjtc, 5B d&ZOHC
Os sfqw botteyj MSdddd dzs H! i3, SColstster j2 dzj cCts
Oljdzz 1 Itsets COYyjMmsoaO escoatstcdls s CtsdzaMmj tco C
sydlsoOsh jes ftedor ydzr 2 S dzOH yduLded. 1 dzj §
sidls! v o [ 2] .

#tsL HOdz] J ddzls j dzdzj € sz Odz! dz" w MdMmlsj &3 tyJj dedo
d mfmdejo Ols j dz? MSCdr SCSttfkMmMtse. 1 i lssdkilkz dzO Mj ctsHdwWHN
HdzWw tejh jdedWw HOdzgdzets?2 L OHOY(d. ltoj HdZOGOj d5" j Hdzw
slsdzd yos sfqw Mdzj Hs h dd3d R OwOCIsjtedMmisd S O3] :

1 ¢sdzdud Msotsdz ftedodzj yd dedzr = ddz? stcd3zOdzls s o,

! oLtcOME@IRL sdz d dz¥ stcd3Odzls s 9
SNo Oty BsHOM dshisj2 (OkHdt, odHjt, IsjSf
Emzseo dw dzdd L Of dfpd ( &zOB stcOlststedz” j, deOlskteds j
M smMse yjddeOddw (MOBstyYyj 2¢O ddzd tyd dz ¢
fded € 50, MtcOo dzd Is j dz! dzOWs sotsy jJdal$ O to ey Is d diZ

=

SRS 288 a-aca
' &

sy

sftcj Hj dz dedetsets COyYjMmMlsoa® £ SHdcets dqL dzadn-) .
jdedzs 1 Isd ROtOCIsjtedMmisdsd tslsa jyosls L O toj

dmmdzj Hsoe Odzedd B' dz 9" BttOdz S tstef zfp First | mpress

Bsdzj j yYydd3 3000 dJdipldizedsOHzf O OptsdgfsL&E® 11 HEs 60

Hide daj Mkh jMmlseokjls BBdzjj Stz dsdZOMh IsOB dzgsegts €

R MMmdz 'Htss)Olstszr]Qq’J H Odzdz" J
tc fHrdfimpressionv2 MtsB dJteOdzmw § sMtcj HiNlsotsds 9 dHj BA
JHBO Olsj dzj 2 tsfnlslzl]’dzts Is tefd Isdpt& HN@sdz! dftBiflsidi: SOz
sodLEZOd dz" » LOfdMmMd2 MeMsOeaddzs 10000. wtey
HSo Olsj dz MIBdIMESBREM] [ d dd BBOdzr dzOW YOMiIssls
BOCMd &Odz @zOY dMd § sH fJdzj B ZdgOt b OB SPGB H | to
o Odzd H Oy ditsiaszO 2 0 @O0 Isij Gifsdsfyp OI . r dzw O dzd;
dzts fn) ! 2500 1+ CMY jtolstso . SOYHM2 1 CMY jtcls
JIs dOdzdydvw fted HJ dzj dzgdztsc 5 K Odgq drndsfp'O dzO
@3 300000 dzjf solsstews h dnmw -TeBywiuce  Olsj o3
Isr s OQtcdesets MicOodzj dzed™ Ytoj SBtCOL ST 8 C

500&.@:#/_39,@9,
~F O8O0V NST
‘B‘IS'U)
Q—.Q—.Q—.

- ﬁ' Qq*(f
Neo=oa | gag

j 2,
ico
H d3
Wd
o

G- F g3 -

—_

HtcOodzgj dzgdy Mtsotej o3y dzdz" = A3 StSH 59

s tste ff Biré) ImpressionV2  OC Isd{fgtfiatsdzy L 2§ Isfqw  dzOkz ydz" d3 Mmtste
ted OdzdL Oydd B3 sStsH 59 ddzls § dzdzj S sz Odz! dztsG ts syd dzd
ftoj HZBY jdedz" » toj N jded?2 MmEh jMsekjls HOoO [4, 5],
ZOdBtsdzj § +WWJjCIlsdoder asd s §f s5COL OlsY dzéizg Is ts Ay 'dzts fy dzw
OzOdzdL © dzj ME sz €dm dBsH Oz detsfyls j 2 (OkzH(ts, 9 dF
cOMMdBzOstcdo O s Issdz! €5 gy SSHT HEZW OdzZOdzdL O o (

) tcOB tsls [ 4] Qo lstster CediBddzdtelze Is dzj 2tetsMmils
dLodzj yj dzdw dzj 2 €tsfgj Is O 'IsAs totf tc f Liede® o Oted Is § dzt dzts tsB |
FaceL OHOYd ©OmMftsL dzOo Odedw™w | BEsYydsdzOdz! dzsets Msmis s
gLodzj SO Isfqpw M fsdEsh 8 dsCOdz dz =« B dzOtcdz = h OB
f dzts ) ¢ slip&a|j @abor(Binary Patternsfrom Three Orthogonal Plane$ . ltedL dzOS d
dqLodzj O IsimMw HddzW COYHBEB S OHKMog CddHsjste. 1cdls daf
or ydmdzw j sfpw MlsOlsdMmisd ud MOV ddall stedzOydw ( Mtef H
mdsj M j ded § , zZzOC dzsdz d CtcdodL dzO) d3j dedssts? = daldsjdEwf
d4IsOIsdmilsdyj m¢ Ow ddeW stcdzOydqw, f sdzlz yJ dzdzOW gL or
sBl JHddgw j Isfyw ) sHddz o9jCIktste d §HOJIsMW dzO
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3z dz' Is d d3ts H O dz'Mditi-pd@KetaddEdgremeLearningMa c hi ne) Hd&VW o' §
syd dzedo Odzdw fwisd 1sJ v, l fskshis 1Llstsets d&jlsts
9 Odzd H Oy d sdzdzets 2 o Firgt tearésgion\{2ts to ftlzifQj ded j € tsdiB d dzd tots 0
OB tstetseo ftedL dzOSCtse wodzw jlspw COC ftoj d B Mis o sd
ssySd Ltejddw Itsydstsmisd 1 WWjiClsdedesfyls! d3j IstsH O
or ydmdzdisg dz' dzr § toj mMztemr dzj sBratHJA § HdzYW dL o d
HOdzdzsG 5 d3j ssHO Msy dets tslsdzj Misd Ists, yYlsts Oolsster
ddeV stedzOdgffyyi .5 Clsts Wodzw jlsfqw 9 Oy dz" df B d3j dzlssd3z H dz
ddzj dzdets  sfpdzj His9 Olsj dz' detsfiyls ! 1 s yd sdzOdz! dets?2 d
slso j yojls L O Wtsteddqteso Odzd] tftcj H] dzj dgdzr = S OyYd Mis
RiMdzj Hise Ols j dzd [ 5] d Rdsked? 1L 0z18)Is dn o tdzlicststd telirdely (
ShortTerm Memory, LSTM) dzj 2tetsmjlsd Hdzv dLodzj yj dedw dzgj 2t
B3 IstsH J ftcj Ho OtedIsj dz' des BEYOE IsfMw 5 dzj L O9 dMmdc
COyd Mlsoes) LOHOYJ Byjdzde Odedw 1 sfvy. 1tMmdzy ¢ Jtce
51 IsOf daedjj frpdzddstsH j dzj 2: 1) L OMBsteOydo Osls fo jtolsts
HOdzvE s tjetj Mmdesdaede §| Mzsd o SOy HB2 dL
LdOSd fitejH Wijcet MmMdsdedz d3 Mdzsy &3 o tsHddz o,
L dZOCtse 5 o i sigkzdfsGnpjvinlderGd3 ddg@ tcsfmj Is fl &sH
JHEZE M et LSENGG z 1 tatftzdzB Mmoo W L dets? dgj 2tetsmisg 2.
dzdzv jIsfyw s Hjteor d3 8 MjSkdHOd o9adH . H
tsfiyls 0, 9130 dzO Is jFinds Impresson V2T, B =uta®ECj  Cits to f Z@E
FrHiEM jdg d3j IstsH fndzts y dzOW Otcrndilsj CIskztc© dzj 2
jdzd ydoeOjls or ydmdzdlsj dz' dgr j toj Miztefmr dzj sBrn SHJ
9 Blsdzdydy Bls ftcjH" HEh jets B sBHO o tcj d3gj dac
fded v fesists?2  MisOlsdMisdyd Mss2 Jdav sted3Oydd,
sfyjlsd.
mMdzser 9 OWM! dgO Htoj dqdskzh jMmlseo OF d dzgj HisflsOIsC C
ftoj HZOGOjIsmw detsear 2 d&jlssH tsyjddoOw 1 s v.

o 2t S0 0
SRITIJIRF

GO NGO N
- T HhoOogdE TS S

e
= &

ltcj HA&ZOGOj 3" 2 diBjIstsH Byj dde Odedw 1 s v

10 tedMmkzdeC | 1 totsdidzddzC mylsftsdaOss @aR® M- j BO ftoj H d
sy dzd e Odedw 1 s v.

R L tedmMizdzC © MmMdzj Hizjls, Yylsts dz20 orntH dBjlssHO
ftesdMmMatsHdls Hjdzjdd] odHjt dO fmjedkjdlsT M. I LO
mMsmistswh j 2 dL COHEBY b, O dzdygzeiglso 5 v S ¢ d3jj dplsits|
ftosHtsd) dlsj dz’ detsfpls! 15 fjSkdzh ftcd FPS = 30, HC
Eyjlsds fjtejmMjydiddy o 1 MmMjSkdikz {fsdzydlsmw 16
Mok degsOr SCtdzdyjMlsots COHEBE dBddicziBhHv s {f
Hdzd dzr . ¢ deOdzse dydets, ftoed Hdzddzj f tsfdzj Hise Olsj dz' dat

8 (20 COHEtse o ¢ O Hitgjk) d&3j delsiY (63 G j S EHltsises o C OY ¢
SHddZOC s ' 7 kEMdzsesd?2 BtOBBISS d taijjSslz tdtd)SdzisivrsRy G
HtS 5 [ Odzj j MdzjHizjls 1 1sO0f ftojHo Otedlsj dz' des?2 5B fe
Colststetsdy dztsC Oz L Iz jIsfw 5B dzOMls! dzdy0O® d o ff tsdzdaw §
2241224 §dSMmjdzj?2. RLOOzj yjdedy dajtesmiylejor n

AffWild2-EE, ftojHdztsy j dedesds © tOBBISy [6]. | d2v tsyg da
f sdzdetsfo WL dzgOW dzgj 2tetsfjilsd dz20 bktetseadsgj fjcd3j dzlstso
Eftej Hdgw 5 sfpw  Hdzv ofMmjnmn Mjedsj destses. | wldzdydy Bl

o' ftsdzdgw j sy WHesRshBizdz' sdL OHOyYdes?2 LSTM dtsH j dz
L Issd3 qLroeadzj yidedy ftedL dzOCtse IsOC ] orf ff sy jIlsmw
Ylsts L dgOydlsj dz dets Edzjdz " Ojls o ydmdzdlsj dz' dz" j L
AffWild2-EE B'" dzZO BBk Yj dz0@ d OeztizglzyF dzcffstcd L dg® Qs dz ff ts
Eydlsr 9a0jls e j dedetsisd W stcdzsdtetso Odedw lsH j dz' dgr =
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Bxon+oe sugeo h [enexHune BXOAHOTO BUAEO Ha cermeHTbl M
AnuHoit N kaapos u 5 FPS

MNpeaBaputensHan obpaboTka

Bxoa: MxNx224x224x3 I ANS KXOOro Kaapa B KaXAOM CerMeHTe |
§ 1
........................ e
W3BneyeHne NpU3HaKoB ANs KaX/0ro Kaapa B KaXA0M CermeHTe : 1 % ) 4 )
'
. AffWild2-EE b
= Fine-tune 3
Fine-tune Fine-tune
ResNet-50 AffectNet 2 » S512EE
VGGFaceV2 +FER2013 AffWild2 TNokanuaauma Macwrabuposarue '
obnacti nuua 0 224x224 1
Face Mesh A

[ s e Ot ates oy el e Jour e o ko e e Lo e ooy ot .

i MyneTusagauHoe ouennsanue NMKNY ans kaxaoro cermenTa ! Bxop: Mx5 YC;;iue:i:me
_—

'

'

LSTM L Dropout L FCL 1 I Buixoa: 5

(1024 HelpoHOB: (0.5) (5 HeitpoHoB) ' r T T T 1
'

o~
LS

e OO OV W
[ dimbdss. AbdSydsdod dOv Mo B0 i) HtOc 0, Bid s

CCMy Jeddsd delsOdz! dgr §| tej L zdz! IsOIsT
I smMEtsdz! S syjdeSd 1 sy tOmmydlsr a0 Ismqw o H(J
B3 IstsH 59 dn syd dzd © Oded W tej h O Ismw LOHOYO t6j Gt
dmfsdz LEjlsmw ¢ OL Olsj dz Is ts y dztings lghpressiomR.0 dzts 0 dzj
v sydzsfls!  t6 O usfdsafizedBjds M ¢

W) 00 (2)

o)

CHUT C Bdzd U jslBlécdE ytso, toddzOH dzj ¥ Oh g7 0 &y getizgsl O L
SyjdzC O (or ydfdzj dgdgOW 1 Chf jtesOdsd Hdzw HOdzdz 1
syj dzC d By des MudlsOl! 18O dmsdEmH dpy G ¢ & © 5B Qs
COyjmisdad ftotse detsL dzOW o r gl jinddLj @zdz@ W Qo lstsBOIsdyj S d
Oestedls B d) G dasteEdz@rd@PY PO s BHdEsBE dJL §wisd

CCMf jtoddj delst fesosHdddmn' f§od ©OL ds2 Hddd
mMiSkdHnr. vOCy] Hftoddj dwdzdm: HOj Isj n ddA@dfdz@ d3j dz
MestesMmis! tBkZyjddwy; Cthddzmd 2 lkyde (Cosine

v OB d&zd yo
CCfyfjteddsj desOdzr dg | tejLldz kOIsT

[ dzd dz( Cn . v sydatsls dtcj HdZ

fohd Pd" @O MeEdAIr T o T ¢ [ rr [ 16| bsuds

fjLbEd SO’ Hd&" » OddH O FisBmiptsdnNd ' B 566 d

AdSdtetso OdadzO

2 mi¢ sBlyj ddvw 0,9131| 0,912 | 0,9152| 0,9158| 0,9100 0,9132
0,9136| 0,9148| 0,9166| 0,9172| 0,9119 0,9148
4 mjc s sfddzzfmdz 2 |0,9118] 0,9148] 0,9147] 0,915 | 0,9099| 0,9132
6 Mmj¢ 0,9092| 0,9123| 0,9111| 0,9128| 0,9068 0,9105
[ ilssH, {tj H[dG j di 0,9134] 0,9125] 0,9185] 0,9144 0,9124| 0,9143
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ftotsHisdzy j dedd [sOB dzd
rdzddzd uvjnmdedC O fd U s ydets s Ui Hdz
f s fdzj mestesMmisd [ | ra | €1 [ rr | ¢ Is t5 Y dzts f
{jLEzd O™ HdzvW Isj flFmsimpessioVE stcS d C stef
AdSdise O
2 Mjch Mesbshk: o 0,9107| 0,9161| 0,9158| 0,9111 | 0,9097 0.9127
0,9117] 0,9167[ 0,9170] 0,9124 | 0,9108 0,9137
4 fjSH stsfddzlzndz 2{0,9108] 0,9170| 0,9151| 0,9106 [ 0,9098 0,9127
6 MmJ¢ 0,9091] 0,9125[ 0,9136] 0,9101 | 0,9081 0,9107
[ ilstsH, ftcjH[Bsy | 0,9124] 0,9135] 0,9146] 0,9144 | 0,9101 0,9130

RL IsOBdzdyr MmMdzjHkjls, vyt ftojHAtY jddr 2 djlst!

Miej Hdzj 2 IssydesMmisd McOodzedo O 3" § dwjlssur [ 4, 5].
CesmMddzhdtsets BlsydeO Hdv Mmddyd dzdvw MEtstetsMmisd f tso
omMmdds 5 ¢RI Mo Bds,ydzsMmisd 5 COYHBRBE COyJmlsekz
dzOB dz6 HOJ Isw , Yylss m ke jdzdyd ded § d3 H dzd dz’ i smdzj
syjddoOw 1 s v. vOCB2 L WWJCls, mMewL Odz M IIs] &,
fsmMSisd Sk ftod ko dzd ui dizddets fpisiefi ddz o34y ds! fifrds) jHldsig O ISC 5 0
Mdeodgd degstse, O L dOydls d BBl jd&Z BBEZYOEh j2 or BtstS

1 O6 dz¥ yg ded §

]l tOB®Bls]y ftojHdztsyjd dBjIssH Byj dde Odzdw 1 s v
ftoj Hdzsy j dzdetsets d3j IsSsHO dzj 3 Ols Mo j t6lsisyde@dzO dzj dztc B
ftodL dzOC 59 d dBRdzSEe L OHOYdZOW toj Skztotej dzlsdzOW  dzj 2 tets
O Ektotso dzj odHjB Mmjcdgj dzls O, Yylsts ftsLoatdwjls L
sftcjHjdzjdedgr 7 S Oyjfmlsea. w fdish! s ftoj Hdsy | ddats
L dzOy jipidjwvH dzj 2 @ Istsydetsmisd HdzW o9 O0dzdH Oydsdedets? d I
| mpression V2. I fsfmdzjHkzsh da OB BISOs § dzOdd el
fts OCkMmduyujMSdd3 H Odzadz 3. [ Bl jHddzj dzd Ho Izn
Ctsf dzj CMmdzze MmMdMmisj Bz tsyj dzdo Oded™ 1 s v.

[ dkj Okt

¢
q
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LW SCisdodatsfls! de@al dzqf o te®@BYds: 5 BJBIEC ) dzd yo
cOB SIS BsdzBH''™ n kEZyjdzr =~ vdzdo jteigdsjIsO rRuUf [. 20

131



XlssdzG toj M o3ts dziw B 'sHic dd@) & Yy diigte B Hutdsolly
Ufs 159.933.515+81

frodlrdJf1RrRC o1 O RY O
g foroRrRY[Es 1] s{fr1dvtuvRrR IOV RC J4t
L{dtdresrm sfl@EwRI [out o1 &ul
b. BOROdzs9 O

1 Okyder 2 tolz € BaltdHddsly .dd' stcdatso O

vdzde jtemdIlsjls RuU[ |
e-mail: sakhanov@8@mail.ru

¢ dzdztsls Oy d w

g4 BOdzsd yj ME s CodemMstczd tctso Odzd 4§ sBtOL O Ctcj Ols

90 dzj 2N dr SCtBftsdzj dzlstse ML H @dzdiidzlz Bze € Ols @ 9 dglg f)ls @

oL OddBsHj2MsadY fm JsMmjlsdlsj dv did, 4 4 LW Clsd

ftetsmistcOdziso O. ] MisOIs! | ftcj HMIsOo dzj dz toj L Zdz' s

My BOdzZsd S d Hdzv OdzOdzd L-B] KB Yy BYwc B d <€ & @igbs s d t

COlsdodz rn { tcts s jel®jdandstptc @ dab tisfn j Isd Is j dzv d3d .

szt yjorJdg Mmdzso O

| stesHME] Ctoj Osdodets] HtetsMmistcOdzmilsoe ts, hj 3O dzls d .

Mkl jCIsdo d&zOY Mmj d3Odzlsd ¢ O, fmMdrtsdzddco dmisd ¢ O, G fs
] simistetsj ded J ff tasBfiidsia Gz ls 0 O ZzOf oW di3kz & fno w L O dat
sdzhistclkzCIsdo dL &3t d3, LOCdztg yos h ddsimw o MtsL HOdedd
sdemistelz € yd 2 stsdzyd f yde ftesmMistcOdzis o O 3ts ) dzt

q’<+‘tstsfntsuc{@dzJ dets?2 toj Odzt detsflsd, Is. €. 0 § &3l S dgg
NSLHOd]] GBKOLO, fstelstcj sO d3j MisO) Csdeyd § ydv
ZzOj B3sets f Ol jtedzO o jHjdedw (SCtdestetsdzdtclze O
Zhlsttzdtetso Odzedj BKOLO cttesHMitets Ctoj Oldo datse
bdv 3d, { BsydssdzOdz' detsy ossMmftecdwisdj GCtej Olsdo d
j Ssdo dasiis! CoBRzdd ¢ Oydd. - jsdadssiizy jfiidstds |t
O wodkwjlsfqw BHdes?2 dL 903 dzgj2hdrs LOHOY {to
MsjtO. uv@dgwPlss Oy dpgstsf Btcj OB st p d wa Mls tc Odzi &
dzy jdz tsSCkf§f Ols! mw . R Hdzw 1 Istsets dzj sBatsHddBs d
Otcj dzH Olsstets 9 , dzs d § sdzd BOIs! O Mmuydlsr 8 O Isfw
ftesMistcOdzMiso s, §tsijilsdilstdsdzdtsh jhdzj fiead? da IsC tsdsd3lz o
jets dmftcOodls’ .

RMMdzj Hse Odedj Mj BOdzElsdyj MEsets CtsdemMstclzd tctso O
ftosMistcOdzmise cstcsSHO By jls dzgj btsdz ¢ f sdzzydls
s d fesejMmisd MmEOs dad s | do' ahBl dR(RDUIEGLY  Hyof chsiyist
fsmilsdljd e M IstyfidkQdely dagm s O] tegs. j dzls Oy d d

[jsHBdsedYy dmMmdjHse OdedY fj BOdzsd yj MG B¢ s
dmydy dzd &zOtcdesd3 f SHASHJ , Cslstster 2 L OC dz¥ y
ts dzts dsd y J dnfi§ fitpczj H s O dzd v ( Mtsyd tsdzts ¢ Puigomgiedf 3 ,
sksecdujmMSdrn &jksHtse (Mkzei jSisde dzOw  fj &
odMmisdud MS dn dfjldsdtdadisipls d(uy Ji8Q@fdals A0 dzd L ) d tsB
dL O, MmddasjL O, MmMtcOo dgj dad v .

[fdzso 52 &g Is s ek dsd)y d3j stsH Mikei jSCIlsdoe dzs?2
Cdzs yojlsmw o Issd3, ylsser dmMfrkskzj dr 2 tsyj deddz fy
O dz. l Oy dzr &8 OMf jCIssds Mikei jCIsdodes?2 M B3Odzalsd ¢
Bsyd sdzOdz! dzts L Otew y § dzdzmP Btz H'j C IstslsBOls B b | H gz
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sdz SCOLOdz d2O0 fmMdrdCkz Mkl jSkOe [1]. 1 dzOh j s
WslsectcOW dw Istsets dqdzd ddesets SR tsdzj dzls O, W sttdik
slso jlsO ftojHMIsOoadzw jls MsBts?2 ¢ te®H OYxlsh { astelan ggtealsdzr d
dmf " IsOls! tsls 9L OddisHj2Mlsadwy Mmts Mmilsd BBz dzts 3.
RMMdzj Hse Odedw M dMf sdz' L soaOdzedj BB B IssHO Ml |
syjdSd otsMmittdwisdw OtndljSlktwd 7 Bl jSlktss. J
tcOMyf toctsmistc ©Odzj dzO dzd ssgz CtsBtc@O"™ Owh Qlzi Q Is z tedzs
mMisr MdzstsBteOL EZE M ] odLEZOdz dgr j { dzj ogd delsr Ctcj Ols( ¢
Gtolztf MsMmilsOo dzv s h d 7, Colstster § o ftod L jdesdtelzs
ftesMistcOdzMisoa © d dhsclkzls Brls! R OLOCIjtodLdse Odzr Is
OtcrndIlsj CIsktcO;
zOdzH h OW Is ;
Wdtedsj dedz 2 Misd dz' .
s tets d3d BdssHdSd Mkl JjSCIsdedzs?2 Mmj B3Odzlsd € d, 9

Yyo jssotsegts oatsMmMftcdWIisdw ftosmistcOdzmlse O. Ko jlstso OW
ftosMistcOdzMiso © HEBY sdzdzw j Is MJ &3O dzls (fiag Jj ) Suzjrdz! WO @1s diipl
otsMmftedwisdw 3 MisO. | dzW-yasjfldey en’ |~z @z ) ts Yo QRO d § ts
BsHdVdydtesa OO 5 OdzOdztedd BIbssHdEO [. [ 8
Zof dMmols: , M COCdd yeojbtsd OMmMsyddeizjlsmv It d
cWEdie Yo jilkO (Ml jSlkdodesy otsMmMftedwisdj) MmMstsis
s MisOdzH OtelsdL Jieso Odzdes?2 OlstedBlEZYdd 2.

v OCdd3 tSesBPdzasdsdz] Istsdzr S5 HOIs! syjdzSEz or BtcOC
sBh drn Mt j ddshisj2, ds d Moslsdy Misd e s 4 o d
sBtcOLO CtojObdodsets ftoesMistcOdzMmisoa ©. 1 w6OCIsdyj ME C
ftoesdMatsHdl othpitdEfO.cda@OBREZz OdzS j sk sy dets 6 OL H §
BdsC O: osftetsmr HdW MtsMisOo dzj dedv Msydodsedyd M¢
sEOL tso Odzed j ) otsf totsmr H dzw nOteOCIsjtedMmisdSd {te
BO jtedOdzO ( MisOdzH OtclsdL qtetso OdzgdzOY OlstcdBEZYdw + C
sftejHjdzjdzedw yYojbtsots?2 OMMydoOoydd fttshmistcOdzmilse

nOtcOC Isj tod fistf € t fi) IstdceOE IS@ O, MesMmissdls dL dzj M€ tsdz
ftej H&ZOG O Ismw tsyjdzdls! sk -fifjdRfO dzif delr § iy QUM s o j totel L
SBEOLO: OkhidlsjChkzter, ®OdHNOWIO, 1 dj k) dsss W d

g fod@ishs ¥ t6OL tcOB t5is O dzadftt@ts OlgOss(H. 5] dBtis® dOflzts B "z tsi3
Csdefmistczd tetso Odzed § stcj » Cto] QlgdsajdeBiz toc § @ 1s i) IsstdnAsdepls €
| sdzdzOdzH W, Isjrndesf OtcC O ¢f jdef sdzdctcOW &3Oh e d Ctoj
10 ftodd3j tod sjrndestf OtcC O ¢f Jdef sdzd ctcOW O €
sdz@tf tcsMO. I Mjets Br dzsc BtcOBtSlsOdes 57 0OdzC j Is.
fstelsted Is mJMUB&); dZstseo (tedf.

{yjd &z O d My sdzH j dzls s 0 f OtORj Iste® codterndlsj Cls
dzOW (31 slso jls) , HOdzj §j fMdzi HEEBS OS]
Jodzj COsjde desje (19 wlojltse), ¢cwOMfsdosO:
dlsi, Yysts BBdz hddemlseots slsjdydoOod d'r
h dzj dedets? L Ofplstes2Cj, Atl! d tltcjMsOoatcdtctso
I dzj 2 Ow sy JdakO@3d tc dAPfsidziOf s O  Ctoj Olsd o dats @
jls, Yyt HOYJ BroahOw {ftotsdr h dzj dzdzOW
fsMmiilsdlsj dzw (ted f. 5) . S Ldzj i3 dzZlsOdz € sd3W st
 BdL Wwd, Istyj ydstsj L j duddsjtdaddid din etistg dsts @dz
BOdzr = OterndlsjClktodzr » Witeds. wj2yom yj
CO COC dzjzHtsBdz® (26 o jlstsa), Jhj
fosMistcOdzls 9 O. 1 HJ M 9 0Oy dzts Ists, yls ts
¢ tltedyOlsjd! dgts? Gy jdeSj jodesf OSSO
c;djs ftedoiMmisd ¢ dzj cOIsdodzts? kL dzOo O d3sfilsd ¢
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tdfm. 1. 16d ©jMmfsdi,] dsss
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