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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «KoMIblOTEpHBIM NMPakTUKYM IO MOJEIUPOBAHHMIO» BXOAMT B IPOTrpaMMy
OakanaBpuaTa «MaTeMaTHKa U KOMIBbIOTEpHBIE Hayki» 1o HampasieHuto 02.03.01 «MaremaTuka
U KOMIIBIOTEpHBIE HayKn» M u3ydaercs B 6 cemectpe 3 kypca. Jucuunnuny peanusyer Kadenpa
TEOPHH BEPOSITHOCTEH M KuOepOe3onacHOCTH. JMCHUIIIMHA COCTOUT U3 3 pa3/enoB U § TeM U
HalpaBjieHAa Ha UW3yYEeHUE NPEIMETHOW 00JacTH TEOpUM M NPAKTUKU BBIYMCIUTEIBHBIX
QITOPUTMOB JUII TIOCTPOCHUS MaTEMaTHUECKUX MOJeNeil M MHCTPYMEHTAJIbHBIX CPEACTB IO
TeMaTHKe JJabopaTOpPHBIX PadoT.

Llenbt0 OCBOGHMS JAWUCHUIUIMHBI SIBJISIETCSI TMPUMEHEHHE MAaTeMaTHKO-CTaTUCTHYECKUX
IPOrpaMMHBIX IPOAYKTOB JJsl pELIeHUs 3ajJad  MOJEIMPOBAaHUS HWHPOPMALMOHHBIX U
TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, KOTOPHIE TECHO CBSI3aHBI C MPHUKIAJAHBIMH 33Ja4aMi TEOPUHU
BEPOSATHOCTEH U MaTeMaTHUECKOW CTATUCTHKY, peaan3aly 0a30BbIX MaTEMAaTHUYECKUX MOJEIEH 1
BU3YaJIM3alUU PE3yIbTaTOB MAaTEMATUYECKOTO MOJIEIINPOBAHHUS.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue quctumnHbl « KoMIbIOTEpHBIN MPAKTUKYM 10 MOJEIMPOBAHNIO» HAIIPABIIEHO HA
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

[IK-1.1 3Haet 0CHOBBI IPOrPaAMMHUPOBAHHMSL; COBPEMEHHBIE
00BEKTHO-OPUEHTUPOBAHHBIE SI3BIKK TTPOTPAMMHUPOBAHHS;
COBPEMEHHBIE CTPYKTYPHBIE SI3bIKH IIPOTPAaMMHUPOBAHUSL; S3BIKH
COBPEMEHHBIX OM3HEC-TIPUIIOKEHNH;

I1K-1.2 YMmeer konupoBaTh Ha A3bIKaX MIPOTPAMMUPOBAHHS;
TECTHPOBATh PE3yJIbTaThl KOAUPOBAHMUS,

ITK-1.3 Bnaneer HaBbikamu pa3pabOTKH Kojia HHOPMAMOHHON
CHCTEeMBI; HaBbIKaMu BeprduKamu koaa HHYOPMALMOHHOM
CUCTEMBI;

CrnocoGeH pa3pabaTbiBaTh U

[K-1 .
OTJIaXKUBATh IPOrPAMMHBIN KO/

I1K-4.1 3HaeT OCHOBBI HAYYHO-HCCIIEOBATEIBCKOM eI TeIbHOCTH
B 0051acTH HH)OPMAIIMOHHBIX TEXHOJIOTUH, OCHOBHBIE METO/IBI
peLIeHusI MPUKITAIHBIX 33]1a4, COBPEMEHHBIE METOIbI
MH()OPMALMOHHBIX TEXHOJIOTUH; TPUHIMIIBI IOCTPOCHUS HAyYHOU
paboThI, MeTO/IBI cOOpa M aHaM3a MOIyYSeHHOTO MaTepHuaa,
CIOCOOBI apTyMEHTALUH;

I1K-4.2 YMeeT NpUMEHATh NOTy4€HHbIE 3HAHUS 1Tl PELLCHHS
CTaHJAPTHHIX 3a7a4d B 00JacTH HHPOPMAIHOHHBIX TEXHOJIOTHHA U B
CcOOCTBEHHOW HAyYHO-HMCCIEI0BATEIbCKON JeSITEILHOCTH;

Crioco0eH MpoBOANUTE pabOTHI IO
00paboTKe U aHANIN3Y HAayJHO-
TEeXHUYECKOH HHPOPMALIUH 1
Pe3yJIbTaTOB UCCIEAOBaHNI

[1K-4

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa ((KOMHI:I—OTGpHBIﬁ MOPaKTUKYyM II0 MOACITHUPOBAHUIO» OTHOCHUTCA K YacCTu,
dbopmupyeMoil ydyacTHUKaMH 00pa30BaTeNbHBIX OTHOMIEHHH Onoka 1 «Jlucuuniaunsl (MOZYIN)»
00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 00Opa30BaHHUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYaIOIIMECS TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3alJIaHUPOBAHHBIX PE3yJbTaTOB OCBOEHUS JTUCHUIUIMHBI «KOMIBIOTEpHBI MPAaKTUKYM 10
MOJIETTUPOBAHUION.




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

CnocooCmByroUUx — O0CMUNICEHUIO

IIpenmecrByrommue IMocaenyromue
HaunmenoBanue pei yrout Aytom
Hndpp S — JHCHUITHHBI/MOIYJIH, JHCHUITHHBI/MOIYJIH,
NMPaKTHKU* NMPaKTHKUH*
[IpexaumiomMHas MpakTHKa;
HayuHo-uccnenoBarensckas
pabora;
TexHoNOTHYeCKast (IPOEKTHO-
TEXHOJIOTHYECKas!) MPAKTHKA;
AnHanu3 60JIBIINX TaHHBIX;
ApXHUTEKTypa KOMIIBIOTEPOB H ’
Iapannenvnoe
OTIEPAIOHHBIE CHCTEMBI; s
. npoepammuposanue*;
OCHOBBI POrPAMMUPOBAHH, Ipuxnaounoii ananus OaHHvIX ¢
TexHonorus nporpaMMHUpOBaHMUS; " 51 Onb306AHIEM 361K
Baenenue B nporpaMMupoBaHue Python™*;
JUIsi MOOWIIBHBIX TIaThOpM; ' .
N Komnvromepnuiii npakmuxym
AJNTOPUTMBI MallIMHHOM IrpayKu U O UMLKV
CriocobeH pa3pabaThiBaTh U 00paboTKU U300paKECHU,; e 4
. cucmemam™*,
IIK-1 OTJIAXKHUBATh IPOrPaMMHbII O0paboTKa AaHHBIX U .
Ko BH3YATHALIS: Komnviomepnuiii npaxmuxym
Y ’ no CMamucmu4ecKomy
KommbrorepHas anredpa; S,
OCHOBBI MAIIMHHOTO OOYYCHUS U Y '
HOHpOHHBIC CeTh: WHTennekTyanbHbIe METOIBI
2
a3/IeJICHHS CETEBBIX
KommrorepHas reomerpus; P ecﬂ .
MammHHOe 00y4eHne B PECypeos,
KommnbrotepHoe
TEIEeKOMMYHHKAIIHAX;
MO/ICIUPOBaHHE IIEPEXOAHBIX
HPOLECCOB B (PH3HKE U
9KOHOMUKE;
Kubepbe3onacHocTh
HpeNNpUsITHS;
DKOHOMETPUKA;
[IpexmumiomMHas MpakTHKa;
Hayuno-uccnenoBarensckas
) paborta;
BeruncanTenbHbIe METOIBI;
MalHHOE OGVIeHE B WHTennekTyanbHble METOIBI
TeNEKOMM Y . pasieNieHns CeTEBBIX
YHUKAIHSAX; )
MateMaTHYeCKHe MO PECYpCoB;
Aiein B WHTennekTyanbHble CHCTEMBI,
Cnoco0eH npoBOJHTh 9KOHOMHKE; y ’
KommbrotepHoe
paboTeI 0 00paboTKe U OCHOBBI TEOPHH MacCOBOTO MOIETHPOBAHHE TTEPEXOHEIX
aHaJIU3y HAy4HO- 00CITy’)KUBaHHS; p p
[1K-4 MPOIIECCOB B (PU3HKE U

TEXHUYECKOH nHpopManun
U pe3yJIbTaToB
HCCIIeI0BaHUI

[Ipaxmuyeckuii Kypc
npogeccuonanbHo2o nepegooa™*;
Tlpaxkmuueckuii Kypc
npogeccuonanbHoeo nepesoda
(pycckuii A36iK KAk
UHOCMPaHHbILL) **,

SKOHOMUKE;
Komnvromepnuiii npakmuxym
1O UHMENNEKMY ANbHbIM
cucmemam**;
Komnvromepnuiii npakmuxym
nO CIMAmMuUCmu4ecKomy
ananuzy 0auHvix**,
DKOHOMETPUKA,

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO

** - 3JIEKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « KOMITBIOTEPHBIN MPAKTUKYM 110 MOJICITMPOBAHHIO» COCTABIISCT «2) 3a4ETHBIC SAMHHUIIBL.
Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICULIE20 00PA308aAHUL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeCGT pCBD)

Konumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Paznen 1

BceTpoenHnsbie TuIb 1
orepaluy ¢ HUMHU

11

Kraccel 00beKTOB, 0a30BBIE THIIBI JAHHBIX: YHCIA,
CTPOKH, CIIFICKH, KOPTEIKH, CIIOBAPH, MHOJKECTBA.
UrepaTopsl u TeHepaTOpHl, CTPYKTYPHI OOBEKTOB B
Python. Kiraccer manasix. IogkmroueHne
OuONMHOTEK, CO3aHIe COOCTBEHHBIX MOJTYJICH.
DneMEeHTHI (PYHKIIMOHAIBHOTO MPOTPAaMMHUPOBAHUS
(lambda, map,zip,reduce, filter)

JIP

1.2

Wmennsie ¢pynkiun. Oneparop return. ApryMeHTbl
¢yskumid. AHOHUMHBIE QyHKIMU. DyHKINS range
JUIs1 MHOTOKPATHO BBIIIOJHSAEMBIX JICHCTBUN.
O0acTi BUIMMOCTH MEPEMEHHBIX B QYHKIIMSX.
JlokymMeHTHpOBaHHE Kola PYHKIHI. AITopuT™
co3JaHus PyHKIHUH.

JIP

13

Monyns math. MatemaTtndeckue u
TPUTOHOMETpUUYECKHE QYHKINHU. 3aJaHuEe BEKTOPOB
(CHMBOJIBHBIX, YHUCIIOBBIX, JIOTHYECKHX) H MaTPHIL.
3agaHue UMEH 3JIeMeHTaM BeKTopoB. MHaekcanuys.
BekropHble 1 MaTpuuHbIe onepannu. Oneparyu ¢
unaexkcamu. O6pamenne matpull. Pemenue cucrem
JIMHEHHBIX YPABHEHUM.

JIP

Pasnen 2

[Tone3HbIe HHCTPYMEHTHI.
IMoctpoenue rpapuKos.
AHaIu3 JaHHBIX.

21

HimnopTrpoBaHue City>KeOHBIX U COOCTBEHHBIX
MoJyeil. 3anyCcK CKpHIITa C MapaMeTpaMu.
['eHepaTopsl cIMCKOB, CIOBAPEN U MHOMKECTB.
Mopyins random Juts TeHepaluy NCeBA0CTyYaliHbIX
gucen. Koncrpyknus yield. Mogyns functools.
Monyms itertools.

JIP

2.2

Bbubmorexn Python ms Data Science: Numpy,
Matplotlib, Scikit-learn: BerancireHust ¢ IOMOIIBIO
Numpy, paboTa ¢ nanaeME B Pandas.
Bmsyanmzanus nanaeix B Matplotlib. O0y4enue ¢
yuuteneM B Scikit-learn. O0yuenne 0e3 yuuTens B
Scikit-learn.

JIP

Pazpen 3

OOBEKTHO-
OPHEHTHPOBAHHOE
MpOrpaMMUPOBAHHUE
(O0I11)

3.1

[Trocet u munychl mexanu3ma OOII. Knaccsr,
00BEKTHI, aTpuOyTHl. KOHCTPYKTOPBI, METOABI.
JlokanpHbIe U TI00abHBIE TIEPEMEHHEIE.
Momuduxarops! qoctymna. MHKancysmus.
Hacnenosanne. MHOECTBEHHOE HACTIEIOBAHUE.
[Monumopdusm.

JIP

3.2

Ieperpyska onepatopos. Ilepeonpenenenue
meronoB. MuaTepdeticel. UnTepdeiic nrepanmn.
CoOcTBeHHbIE 00BEKTHI-UTEpaTopsl. Jlekoparop
@property. Komnosumst. Ocooernnoctu OOIT B
Python

JIP

3.3

CraTudyeckue METOIBI H METOBI Kitacca. ATpUOYTHI
W BCTPOCHHBIC METOJIBI 0OBEKTOB Kitacca. [Ipumep
OOIT-nporpammsel. Co3iaHue cCOOCTBEHHBIX
nckmodyeHnit. bubnroreka psutil. Pip u virtualenv.
Oco0eHHOCTH UCTIONB30BaHusI. bubimoTeka
requests. KoMnproTepHOE MOAEIMPOBAHUE TPOCTHIX
urp Ha si3pike Python

JIP

npazcmuqecxue/cemuyapcxue SAHAMUAL.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — nabopamopuvie pabomuwr; C3 —




Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AUCIHUTLTUHBI
(Ipu HEOOXOTUMOCTH)

KomnberoTepHsiit
KJ1acc

KommnbrorepHslii Kinacc 11 IpOBEACHUS
3aHSTUN, TPYNIOBBIX U MHAWBUIyaIbHBIX
KOHCYJIBTAIM, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTeCTalluy, OCHAIIIEHHAs
MEePCOHATBHBIMU KOMIIBIOTEpaMH (B
KOJIM4YecTBe 22 MIT.), JOCKOH (3KpaHOM) U
TEXHUYCCKHMH CPEJICTBAMU MYJIbTUMEINA
Mpe3eHTaIMH.

OC Windows nimm OC
Linux, oducHsrii maker MS
Office unu LibreOffice, I1O
11t mpocMoTpa pdf
(manmpumep, acrobat reader
WJIM evince),
uHTepnperarop Python
Bepcuu 3.5 u crapie,
KoMmusiTop si3bika C/C++
gcc, peiakTop app-
editors/jedit wm anaor.
Honomuurensnoe [10: OBS
Studio

Jns
CaMOCTOSITEIbHON
paboTsl

AyauTopus JyIsl CaMOCTOSATEILHON paOOThI
o0yyaromuxcs (MOXKeT UCIOIb30BAThCS IS
MIPOBEJICHUS] CEMMHAPCKUX 3aHATHI U
KOHCYJIbTaIMi{), OCHAILIEHHAs KOMIJIEKTOM
CHeIMaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ gocrynoM B OUOC.

OC Windows nnmu OC
Linux, opucHslit maker MS
Office nnu LibreOffice, I1O
Jutst ipocMoTpa pdf
(Hammpumep, acrobat reader
WJIU evince),
uHTepnperarop Python
Bepcuu 3.5 u cTapuie,
KoMnuisTop s3bika C/C++
gcc, peakTop app-
editors/jedit.
Hononuurtensuoe [10:
OBS Studio.

* - ayauTOpUs U CAaMOCTOATENFHON paboThl oOyvatrontuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILJINHbBI

OcnosHas tumepamypa:

1. Mapk Jlytu, «M3ydaem Python. 5-e uzganue». 2019 r.

2. Makkunnu VY., Python u ananu3 nanneix [DnekTpoHHbIN pecype] / Yac Makkuny -
M. : AMK IIpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

3. I'ypukos C. P. OCHOBBI aJITOPUTMU3ALIUH U TIpOrpaMMupoBanus Ha Python : yue0.
noco6ue / C.P. I'ypuxos. - M. : DOPYM : UH®PA-M, 2018. - 343 c. - (Bricuiee o6pa3oBanue:
BakanaBpuart). - Pexxum goctyna: http://znanium.com/catalog/product/924699

4. Cammepdung M., Python Ha npaktuke [nexTponnsiii pecype] / Mapk Cammepdun -
M. : AMK IIpecc, 2014. - 338 c. - ISBN 978-5-97060-095-5 - Pexxum noctyna:
http://www.studentlibrary.ru/book/ISBN9785970600955.html
Hononnumenvuas aumepamypa:

1. Bonkosa B.M., [IporpamMMHbBI€ CHCTEMBI CTATUCTHYECKOTO aHanu3a. OOHapy)eHue
3aKOHOMEPHOCTEW B IaHHBIX C UCIIOJIb30BaHUEeM cucTeMbl R u s3pika Python [DnexTpoHHbBII
pecypc]: yae6Hoe nocobue / Bonkosa B.M. - HoBocubupck : U3n-so HI'TY, 2017. - 74 c. -




ISBN 978-5-7782-3183-2 - Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785778231832.html
2. IIpoxopenok H. A. u np. Python 3. Camoe neooxoaumoe: [locooue / IIpoxopenok
H.A., dponos B.A. - CI16:bXB-Ilerepoypr, 2016. - 464 c. ISBN 978-5-9775-3631-8 - Pexxum
noctyra: http://znanium.com/catalog/product/944129
3. Cy3u P. A. Python: [Tocobue / Cy3u P.A. - CI16:BXB-Iletep0Oypr, 2015. - 759 c. ISBN
978-5 9775-1417-0 — Pexxum nocryma: http://znanium.com/catalog/product/939857
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYI
HA OCHOBAHMH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mOmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas oudimoreka onnaitn» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynpTant crynentay www.studentlibrary.ru
- OBC «Tpouukuiit MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (YOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuanvt 0Jisk CamoCmosmenbHol pabomsi 00y4arOUuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexnnii no auctuiuimee « KoMIbrOTepHBIN MPAKTUKYM IO MOJAEITUPOBAHUIO».
2. 3agaHus 11 1a00paToOpHBIX padoT.

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEHCTBYIOIIUM HOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIIEHOYHBIE MATEPHAJIBI Y BAJLUILHO-PEUTHHTOBASI CHCTEMA
OL[EHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIMi) M0 MTOraM OCBOCHMS JUCIUILIMHBI
«KOMIIBIOTEPHBI MPAKTUKYyM IO MOJEIMPOBAHUIO» MpelacTaBieHbl B [lpunoxkeHnn
Hacrosiei Paboueil mporpamMmme JUCHUTUIMHEIL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOGOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.
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JHonxcnocmo, BYTT Ioonuce Damunus U.0.



