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1. HEJIb OCBOEHUA AU CHUITJINHBI

Jucuunnuna «Teopust U mpakTuka oOydeHHUs C MOJKPEIUIEHHEM» BXOJIUT B IpOrpaMmy
Maructparypbl «TeXHOJOTUH HWHTEJUIEKTYaJIbHOTO apPXUTEKTYPHOTO MPOCKTUPOBAHUS» IO
HarnpasieHusMm 07.04.01 «Apxutekrypay / 27.04.04 «YnpaBiieHHEe B TEXHUYECKUX CHCTEMax» U
u3zydaercss B 3 cemectpe 2 Kypca. JducuuruinHy peanusyer Kadenpa mMexaHMKH U IPOIECCOB
yrpaBiieHusl. JIUCIUIIMHA COCTOMT M3 7 pa3fenoB U 21 TeMa W HampaBjieHa Ha HU3y4YEHUE -
0a30BbIX NPUHIMIIOB OOYYEHHUS C MOJKPEIICHHEM; - OCHOBHBIX QJITOPUTMOB OOYYEHHS C
MOJIKPETIIICHUEM. - TEpMHUHOJIOTUYECKOrO ammnapata OOy4YeHHsS C TMOJKPEIUIEHHEM. -
6ubnuoreku riryookoro ooyuyenus Tensorflow.

Llenpto OCBOGHMS] TUCIHUIUIMHBI SIBISIETCS TO3HAKOMUTHCA M OBJIaJeTh 0a30BBIMHU
MPUHIIMIIAMA ¥ OCHOBHBIMU QJITOPUTMAMH OOYYCHHS C TIOJKPEIUICHHEM JJisi IPUMEHEHUs MX B
cBoel podeccHOHabHOMN ACITEIHHOCTH.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHHUA JTUCIUIIJIMHDbI

OcBoenue nquctuIuinHbl « Teopust U mpakTHKa 00ydeHus ¢ MOJKpEIICHUEeM» HalpaBleHO Ha
¢dopmupoBaHue y 00y4aromuXCsl CISTYIONMX KOMIIETEHIIMN (YaCTH KOMIIETEHIIHH):

Tabnuya 2.1. Ilepeuenv komnemenyui, Gopmupyemvix y 00yuarowuxcia npu o0c60eHuu
OUCYUNTUHBL (Pe3YTbMAamMbl 0C80EHUSL OUCYUNTIUHBL)

I/IHIH(IKaTopr JAOCTHIKCHHSI KOMIICTCHIIMHA

Mudp Komnerennus N
(B paMKax JaHHOW JMCIMILINHBI)
OIIK-7.1 YMeer pa3pabaTbiBaTh U peajl30BbIBATh Ha PAKTHKE
Cnoco0eH oCyIEeCTBIATh CXEMOTEXHUYECKHE U CUCTEMOTEXHUUYECKHE PELICHUS ATl CUCTEM
000CHOBaHHBIN BBIOOD, ABTOMATHU3allUU U yIPaBICHUS;;

paspabatbiBath u peasin3oBbiBath |OIIK-7.2 YMeer pazpabarsiBaTh anmnapaTHO-IPOrpaMMHbBIC
Ha MPAaKTHKE CXEMOTEXHUYECKHE, |PELICHHS AJIsl CHCTEM aBTOMATH3alNH U YIPaBICHHS;;

OIIK-7
CHUCTEMOTEXHUYECKUE U OIIK-7.3 Bnageet moaxoaamMu st OCYIIECTBICHUS
arnmapaTHO-TIPOTPAMMHBIE 000CHOBAHHOTO BHIOOpA W pean3aIlii Ha TPAKTHKE
pEIIeHUs AJIs CUCTEM CXEMOTEXHHUYECKUX, CHCTEMOTEXHIUUECKHUX U aIapaTHO-
aBTOMATH3AIMH U YIPABICHUS |TPOTPAMMHBIX PEIICHHH I CHCTEM aBTOMAaTU3allud U
yIpaBJICHUS. ;

OIIK-9.1 Bnageer coBpeMeHHBIMH HHPOPMAITMOHHBIMHU
TEXHOJIOTHSIMU M TEXHUYECKUMH CPEICTBAMH IS IPOBE/ICHUS
9KCIIEPUMEHTOB Ha JIEHCTBYIOINX 00BEKTaX;;

OIIK-9.2 NmeeT HaBbIKK pa3pabOTKX METOANK U BOJTHEHHS
9KCIIEPUMEHTOB Ha JIEHCTBYIOIMX 00BEKTaX;;

OIIK-9.3 NmeeT HaBbIKM pa3pabOTKNU METOAMKU U BBITIOJIHEHHMS
JKCIIEPUMEHTOB Ha JEHCTBYIONTNX 00BEKTax ¢ 00paboTKOMH
PE3yNBTATOB NOCPEACTBOM HH(POPMAIMOHHBIX TEXHOJIOTH. ;

CnocobeH pa3pabaTbIBaTh
METO/IMKH U BBIMOJHSATH
9KCIICPUMEHTBI Ha ACHCTBYIOLINX

OIIK-9 o0ObekTax ¢ 00paboTKOM
pe3yJbTaToB Ha OCHOBE
HHOOPMAIMOHHBIX TEXHOJOTHIH 1
TEXHHYECKUX CPEICTB

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctmmummaa «Teopuss W mpakTHKa OOyYeHUS C TOAKpPEIUIGHHEM» OTHOCHTCS K
o0s3aTenpHOM yacTu 61oka 1 «AucuumimHel (MOLyN)» 00pa3oBaTeIbHON MPOrpaMMbl BBICIIETO
oOpa3oBaHws.

B pamkax o0pa3oBaTeNbHOW MPOTrpaMMbl BBICIIETO 00pa30BaHUS OOyYaronIuecss TakkKe
OCBanMBarOT Apyruc JUCHUITIINHBI I/I/ NI IMMPAKTHUKHU, CHOC06CTBYIOH_[I/IG JOCTUKXECHUIO
3aIUTAHUPOBAHHBIX PE3YJITATOB OCBOCHUS IUCHUIUIMHBI «Teopus W mpakTUka OOydeHHs C
MOIKPETIICHHEM.




Tabnuya 3.1.

llepeuenv komnonenmos OIl BO,

3ANl1AHUPOBAHHRBLX pe3)1bmamoe OC60€HUA OMCI/!I/U’UZMHbl

CnocooCmeyrouwux — 00CMUNCEHUIO

IIpenqmecTBYIOIITE IMocaexywomme
Mudg Hanvenosanue uncﬁnl:IJIMHLJMol: JIN uncunnnnl}ll)lil/ﬁlon JIN
P KOMIIETeHIIHH * Yy, * Y,
NMPAKTHKHA NMPAKTHKHA

Crioco0OeH oCymeCTBIATD

000CHOBaHHBI BHIOOD, HayuHo-uccnenoBartensckas pabora

pa3pabaTbIBaTh U (Hay4HO-UCCIIeI0BATEIbCKAS
peaM30BBIBATh HA MTPAKTUKE IeITEILHOCTD B 00/1aCTH
OITK-7 CXEMOTEXHUYECKHE, HACKYCCTBEHHOTO MHTEJIEKTA); TexHoOrMUeCKast MPAKTHUKA;
CHCTEMOTEXHHYECKHE U TexHONMOrMYECKast MPAKTUKA;
arnmapaTHO-TIPOTPAMMHBIE CoBpeMeHHbBIE METOIBI MAIITMHHOTO
pEIICHUs I CUCTEM 00yJeHHS;
aBTOMATH3ALMH U
yIpaBJICHUSI
CnocobeH pa3pabaTbIBaTh
ANTOPUTMEI U CTPYKTYPBI TaHHBIX;
METO/IUKH H BBIIOIHATE
CoBpeMEHHBIC METOBI MALTHHHOTO
IKCIICPUMCHTHI Ha
N o0yueHus; )
OIK-9 JICACTBYIOIUX O0BEKTAX C TexHonmormyeckas nNPaKkTHKa;

00paboTKOii pe3ysIbTaToB Ha
OCHOBE HH(POPMAITMOHHBIX
TEXHOJIOTUH M TEXHUYECKUX
CpeICTB

I'mybokoe oOy4eHue u
reHepaTUBHBIC MOJICIIH;
TexHoMOrMIeCKast MPAKTHKA;

* - 3aIIOJTHAETCS B COOTBETCTBUHM ¢ MaTpuuieit komnetenmuii 1 CYIT OIT BO
** _ 3JIeKTUBHBIC JUCIMILTAHBI /TIPAKTUKH




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

OO61mast TpyA0eMKOCTh TUCHUIUTHHBI « Teopus U mpaKkThKa 00yUYeHHS C MOAKPEIIIICHUEM) COCTABISET «4» 3aUeTHBIC €IMHHULIBI.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl
00yueHus.

Bupa yueOHoii padoThI BCEI'O, ak.u. CeMec:.;r P(-bD)
Koumaxmmnas paboma, ax.u. 36 36
Jlekuuu (JIK) 18 18
Jlaboparopusie pabotsl (JIP) 18 18
[TpakTnueckue/cemunapckue 3ansrus (C3) 0 0
Camocmosmenvras paboma oby4arwuxcs, aK.u. 81 81
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 27
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.v. 144 144
3a4.e/l. 4 4




5. COAEP)KAHUE JUCIUIIJINHDBI

Tabauya 5. 1. Codepoicanue oucyuniunvl (M0OOYIs1) no 8UOAM Y4eOHOU padbomul

Homep
pa3nesa

HaumeHnoBaHme pasaejia
AUCIHUIIJITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHO¥
padoThI*

Pazgen 1

Benenne B o0ydeHue ¢
MO IKPETIIICHUEM

1.1

IMocTaHoBKa 321241 00yUYEHHUS C OAKPETIICHUECM.
OTnuuust 00y4eHUs ¢ IOJKPETUICHHEM OT 00yIEeHHUS
¢ yuuteneM 1 o0ydeHus 6e3 yuutenss. O0macTy u
MPUMEpPbI UCIIOJIb30BAHUS 3324 00YUCHUsI C

IO IKPETIIICHUEM

JIK, JIP

1.2

OCHOBHEBIE KOMIIOHEHTBI O6y‘leHI/I$I C
MOAKPCIIICHUCM: q)yHKHI/Iﬂ IIOBCACHUS arcHra,
(byHKHI/ISI CHHOCTHU HeﬁCTBHﬁ arcHra u MoacJib
MPEACTABJICHUA OKPYKCHHA arCHTOM

JIK, JIP

Pazgen 2

OCHOBHEBIE TTOHITHUS
0o0yJeHHS C
O IKPETIIICHHEM

2.1

[TonsiTue panuonanabHoro arenra. [lonsrue
OKPY>KEHUs

JIK, JIP

2.2

[NonsTue neiicTBUs areHTa B 00y4YCHUN
nojakpervieHueM. [loHsTue Harpabl arenra B
o0yuennn nogkpermwienneM. [loasarue nctopun B
o0yuennn nogkperienneM. [Toaarue cocrosHuA
areHTa B 00yUeHHH MOIKPEITICHHEM

JIK, JIP

23

ANTOPUTMBI IPUHATHS PEIICHHUS U HATPaXK ICHI
areHTa B 00yUeHHH C ITOAKPEIUICHHEM

JIK, JIP

Pazgen 3

3anada "MHOTOpYKHX
G6anautos"

3.1

[TocTanoBka 3a1auu "MHOTOPYKHUX OaHIUTOB".
OO0acTu ¥ MpUMEPHI UCTIOIB30BaHUS 33291
"MHOTOPYKHX 0aHINTOB"

JIK, JIP

32

0030p METOIOB pelIeHNUs 3aJau "MHOTOPYKHX
0anaUTOB": 3Ka{HBII METO/I, SIICUIOH KaJHbII
(anrm. epsilon-greedy) meron, MeTo 1 BEpXHEH
JIOBEPUTEIBHO rpanuIlbl (aHri. upper confidence
bound), meton gradient-bandit u np. Metos
LIEHHOCTHU JeHCTBUS

JIK, JIP

Pazgen 4

MapkoBckuii mpoiiecc
TIPUHATHS PEUICHUN

4.1

ITocTanoBKa 3a1a4yi MapKOBCKOTO IIpoLecca
MIPUHATHS pEUICHUN

JIK, JIP

4.2

OCHOBHBIE KOMITOHEHTBI MapKOBCKOTO TIpoIiecca
MIPUHATHS PEUICHUN: MHOXKECTBO COCTOSTHUM,
MHOKECTBO NEUCTBUHN, GYHKITUH MOMEHTAILHBIX
MTOOIIPEeHNH, (PYHKINH TTepexoaa MEXIY
COCTOSIHUSIMHU

JIK, JIP

43

Onu3oaudecKre U HelpephIBHBIE 3a1a4n. [Ipumepsr
MapKOBCKUX MPOLIECCOB NPUHATHUS PEIICHUI

JIK, JIP

Pazgen 5

JluHamu4deckoe
[IPOrpaMMUPOBAHHE

5.1

INocraHOBKa 3ajauu TUHAMHYECKOTO
nporpamMmupoBaHnus. [IpumeHeHne 1TnHaMUYeCKOro
IPOrpaMMHPOBaHUs B 00YYEHUH NOAKPEIJICHUEM

JIK, JIP

52

[Mpumenenne ypaBHenus bennmana B 00yueHun
HOJIKPETTICHHEM

JIK, JIP

53

O1ieHKa MOJMTUKY PallMOHAILHOTO areHTa. MeTo sl
Policy Iteration, Policy Evaluation, Value Iteration
n Value Evaluation. IIpoGiembl tuHamMu4eckoro
pOrPaMMHPOBAHHS

JIK, JIP

Pazgen 6

Metoast MonTe-Kapio

6.1

ITocTanoBKka 3a1auu 00yUYEHUS C MMOAKPETLICHUEM
Ha OCHOBE ITOJTHOT'O 3MM30/1a ICHCTBHI areHTa.
Meton Monte-Kapio B 00yueHun ¢

IO IKPCTIICHUEM

JIK, JIP

6.2

Or11eHKa [IEHHOCTH IENCTBUH C MIOMOIIBI0 METOIA
Momnte-Kapio. Koarpons Monte-Kapio.
[IpenmymiecTBa M1 HEZOCTATKH METOAA METOAA
Mounre-Kapio

JIK, JIP

6.3

[Ipumeps! 3a1a4 00yUCHUS C TTOAKPEIUICHUEM
ucnosp3ytomue metoq Monte-Kapio

JIK, JIP




Homep | HammeHoBanue pa3aena

Bun

pasiena S ——— Coaep:xanue pasaesia (TeMbl) yueOHO#
padoThr*
7.1 [Monsitue Q-00yuenus (anri. Q-learning) JIK, JIP
ApXUTEKTYpbl HEHPOHHBIX CETEH HAa OCHOBE
7.2 CBEPTOUHBIX HEHPOHHBIX CETE U Ha OCHOBE JIK, JIP

Helipounsie cetu u

PEKYPPEHTHBIX HEUPOHHBIX ceTei

Paznen 7 |oOyuenue ¢ 7.3 LleneBble QyHKIMH JIK, JIP
MOJIKPEIIICHUEM Oco0OcHHOCTH O0YUYCHUS: UCCIICIOBAHUS U
7.4 9KCIUTyaTaluy, NOJUTUKA IPUHATHS PELICHUH, JIK, JIP
napajuiesibHOe 00yUCHHE
7.5 Hetiponnas cetp Value Iteration Network JIK, JIP

* - 3anonHseTcs Tonbko Mo OUHOM dbopme obydenus: JIK — rexyuu, JIP — nabopamophuie pabomsi; C3 —
nPpaKmuiecKue/CeMuHapCrue 3aHsimusl.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuyeckoe obecneverue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayauropuu

CneunaJn3upoBaHHOe
yueOHOe/1adopaTopHoe
obopynosanue, I[1O u
MAaTepHAaJIbI 1JI151 0CBOCHHS
AUCHUILTUHBI
(mpu He0OXOAUMOCTH)

JlexknmoHHas

Aynutopus 1S TPOBEICHUS 3aHATUN
JICKIIMOHHOT'O TUIIA, OCHAIIICHHAS
KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeIH;
JIOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeJICTBAaMU MYJIbTUMEINA NMPE3CHTAIIHI.

KomnbrorepHsbrit
KJ1acc

KoMmbroTepHbIii KITacc sl MPOBEACHUS
3aHATHUN, TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTecTalluy, OCHAIlIEHHAs
MEPCOHANTBHBIMU KOMIIBIOTEpaMU (B
konuyecTBe [[lapamerp] mit.), HOCKOMH
(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MYJIbTUME/IMA MPE3eHTaLI.

Hns
CaMOCTOSITCIILHOU
paboThl

Ayautopust IIsl CaMOCTOSATEIBHOM PaboThI
oOydJaroruxcs (MOXKET UCIIOIb30BaThCS JJIs
MIPOBEJICHUS] CEMHHAPCKUX 3aHATUI U
KOHCYJIbTaIMi ), OCHAILIEHHAs! KOMIJIEKTOM
CHEIMATN3UPOBAHHON MeOeH 1
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTopHs UISl CAMOCTOATEIbHON paboThl oOydatonuxcs ykasbiBaeTcss OBS3ATEJBHO!

7. YAEBHO-METOANYECKOE I UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUILJINHbBI

OcHoenas rumepamypa:
1. PocroBues, B. C. MckyccTBeHHble HelipoHHBIE ceTH : yueOHuk / B. C. PocToBies. -
Canxkr-IlerepOypr : Jlanb, 2019. - 216 c. - ISBN 978-5-8114-3768-9. - Tekcr : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEUHAs cuctema. - URL: https://e.lanbook.com/book/122180 (maTta
obpamienus: 06.03.2020). - Pexxum noctymna: st aBTOpU3. MOJIb30BaTENeH
2. Ocwunog, I'. C. MeTtonb! ucKkyccTBeHHOTO HHTEUIeKTa : MoHorpadwus / I'. C. Ocunos. -
Mocksa : @uzmartaut, 2011. - 296 c. - ISBN 978-5-9221-1323-6. - TeKcCT : 3NE€KTPOHHBIM. -




URL: https://znanium.com/catalog/product/544787 (nara oopamenus: 06.03.2020). - Pexxum
JIOCTYTIA: TIO TIOIUCKE

3. XKnanoB, A. A. ABTOHOMHBIN UCKYCCTBEHHBIN MHTEIIJIEKT : yueOHOe mocodue / A. A.
XKnanos. - 5-e uzn. - Mocksa : JIabopatopust 3Hanuit, 2020. - 362 c. - ISBN 978-5-00101-655-7.
- Tekcr : anexTponHbIi // JIaHb : 251eKTpOHHO-OMOIMOTeUHas cuctema. - URL:
https://e.lanbook.com/book/135544 (nara o6pamenus: 06.03.2020). - Pexxum noctyna: mis
aBTOPH3. MOJIb30BATENICH

4. Botorusn, B. B. MaTematudyeckue OCHOBBI MAITMHHOTO OOYYEHUS ¥ IPOTHOZUPOBAHHUS :
yuebHnoe nocodue / B. B. Betorun. - Mocksa : MITHMO, 2014. - 304 c. - ISBN 978-5-4439-
2014-6. - Tekcr : 21eKTpoHHBIH // JIaHb : 371eKTpOHHO-0MOIMOTeUHast cuctema. - URL:
https://e.lanbook.com/book/56397 (nata ob6pamenus: 06.03.2020). - Pexxum gocryma: mist
aBTOPU3. IIOJIb30BATENCH
Jlononnumenvnas numepamypa:

1. AnekceeBa, T. B. UnpopmanoHHbIe aHATUTHYECKUE CUCTEMBI [ DNIEKTPOHHBII
pecypce] : yueonuk / T. B. Anekceesa, FO. B. Amupunn, B. B. Jlux u np.; nox pexa. B. B. Jluxka. -
Mocksa : MOITY Cuneprus, 2013. - 384 c. - (YuuBepcurerckas cepusi). - ISBN 978-5-4257-
0092-6. - Tekct : anekrponHbIi. - URL: https://znanium.com/catalog/product/451186 (nara
obpamtenus: 06.03.2020). - Pexxum noctymna: o HOAMMCKe

2. CmonuH, /. B. BBefeHre B MICKYCCTBEHHBI MHTEJUICKT: KOHCIICKT JICKIHUH ;| yueOHOe
noco6wue / 1. B. CmonuH. - 2-e u3a., nepepad. - Mocksa : DU3MATIINUT, 2007. - 264 c. - ISBN
978-5-9221-0862-1. - Tekcr : 31eKTpOoHHBIN // JIaHb : 37EKTPOHHO-OMOIMOTEUHAS CCTEMA. -
URL: https://e.lanbook.com/book/2325 (nara o6pamenus: 06.03.2020). - Pexxum noctyna: mis
aBTOPH3. MOJIb30BATENICH

3. I'Bo3zneBa, B. A. BBenenue B cienuaibHOCTh IPOrpaMMUCTa : yueOHHK / B.A.
I'Bo3neBa. - 2-e usA., ucnp. u goim. - M. : UJI'®OPYM' : UHOPA-M, 2019. - 208 c. : ui. -
(ITpodeccuonansroe odpazoBanue). - ISBN 978-5-8199-0297-4. - TekcT : 3eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/988422 (nara obpamenus: 06.03.2020). - Pexxum
JIOCTYTIA: TIO TIOIHUCKE
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Anmepnemy:

1. ObC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnexkrpoHHO-6ubHoTeuHas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubnuoreka onnaita» http://www.biblioclub.ru

- OBC «}Opaii» http://www.biblio-online.ru

- OBC «KoncynbranT crynentay www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- HaykomeTpuueckas 6a3a nanueix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCamMoCmosamenbHol pabomol 00YUAIOWUXCA NPU
0CB8O0EHUU OUCYUNTUHBL/ MO0V ™!

1. Kypc nexuuii mo aucturuimae « Teopust v mpakThKa 00ydeHUs ¢ TIOAKPETUICHUEM).

* - Bce y4eOHO-METOAMYECKUE MaTepUabl JIJIi CAMOCTOSITEIIBHOM pabOThl 00YUYaIOIMUXCS
pa3MelarTCcsl B COOTBETCTBUM € JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule aucuuiinHel B TYUC!
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