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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JuctummmHa «KoMIBIOTEPHBIN TPAKTHKYM 110 HH()OPMAIIMOHHBIM TEXHOJIOTHUSMY BXOJIUT B
nporpamMmy OakanaBpuaTta «MaTreMaThKa U KOMITBIOTEpHBIE Hayku» 1o HampasieHuto 02.03.01
«MaremaTka ¥ KOMIIBIOTEpHBIE HAayKW» U H3ydaercs B 6 cemectpe 3 kypca. Jucuumivny
peanmzyer Kadenpa wmaremMaTH4ecKoro MOJEIUPOBAHUS W HMCKYCCTBEHHOTO HHTEIIEKTA.
JlucumMmimHa COCTOMT M3 3 pa3zienoB M 7 TEM U HalpaBlieHa Ha M3y4YE€HUE U OCBOEHHUE
COBPEMEHHBIX SI3BIKOB, TEXHOJIOTUH U METOAOB MPOTPaMMHUPOBAHUS.; U3ydeHHE (PPEKTUBHBIX
QITOPUTMOB pEIICHUS NPUKIAAHBIX 3a7a4; OTpaOOTKa HABBIKOB CO3/IaHUSI IPOTPAMMHO-
anmnapaTHhIX KOMIUIEKCOB M NMPUMEHEHHUS HOBBIX HMH(POPMAIMOHHBIX TEXHOJOTHl B HaydyHOH U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH.

Lenbio OCBOCHUS AMCUUILINHBI SIBJISETCS MOJArOTOBKA CTY/IEHTOB K MPAaKTHUECKOH paboTe B
00J1aCcTH MPUKIIATHOTO ¥ CUCTEMHOTO MTPOTPAMMHUPOBAHHSL.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne  muctuiiiHbl  «KOMIBIOTEpHBI ~ NMpPakTUKyM 1O  HWH(OPMAIMOHHBIM
TEXHOJIOTUSM» HaIpaBiIeHO Ha (OpMHUpOBaHUE Yy OOYYAIOIIMXCS CIEAYIOIIUX KOMIIETEHLIUH
(4acTu KOMIETEeHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

I1K-1.1 3HaeT OCHOBBI IPOTPaMMHUPOBAHUS; COBPEMEHHBIE
00BEKTHO-OPUEHTUPOBAHHBIC SI3BIKU IIPOTPAMMHUPOBAHHUS;
COBpPEMEHHBIE CTPYKTYpHBIE SI3bIKH IIPOTPAMMUPOBAHHUS; SI3BIKU
COBPEMEHHBIX OM3HEC-TIPUIIOKECHHUI;

I1K-1.2 YMmeer konupoBaTh Ha SA3bIKaX MPOTPAMMUPOBAHMS;
TECTUPOBATH PE3YJIBTATHI KOJUPOBAHHUS;

[1K-1.3 BrnameeT HaBBIKaMHU pa3pabOTKH KOJa HHPOPMATUOHHON
CHCTEMBI; HaBbIKaMU BepH()HKAIMN KOAa MHYOPMALIOHHOH
CHCTEMBI;

CrnocoGeH pa3pabaTbiBaTh U

IK-1 .
OTJIAKUBATh IPOrPaMMHBIN KO

[1K-4.1 3HaeT 0CHOBBI HAy4YHO-UCCIEA0BATEILCKON AEATENBHOCTH
B 00TacTH WHPOPMANMOHHBIX TEXHOJIOTHH, OCHOBHBIC METOIBI
pelIeHus MPUKIIAIHBIX 3a/1a4, COBPEMEHHBIE METOIBI
MHGOPMAIIMOHHBIX TEXHOJIOTHH; MPUHIUIIBI TOCTPOCHHUS HAyYHOU
paboThl, METOJIBI cOOpa M aHAIHM3a MOJTYYSHHOTO MaTepuarna,
crocoObl apryMeHTaluH;

I1K-4.2 YMeeT npuMEHATh TOTy4YeHHBIC 3HAHUS TS PeILICHHS
CTaHJIAPTHHIX 33724 B 00JacTH HHPOPMAITMOHHBIX TEXHOJIOTHI U B
CcOOCTBEHHOW HAYYHO-HCCIICOBATEILCKON AEATEIEHOCTH;

CriocobeH mpoBOANUTE pabOTHI IO
00paboTKe M aHAIN3Y HayYHO-
TEXHUYECKOI HH(pOopMAIMU U
pe3yJbTaTOB UCCIIEA0BaHUMN

[1K-4

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucturuinHa  «KOMIBIOTEpHBI  MPAaKTUKYM IO HMH()OPMAIMOHHBIM  TEXHOJOTHSIM
OTHOCHUTCSI K 4acTd, (GopMUpPYeMOM YydyacTHHKaMH 0Opa3oBaTelIbHBIX OTHOLIEHUN Onoka 1
«ucuummael (MOIynH)» 00pa30BaTeIbHON MPOrpaMMBbI BBICILIEI0 00pa30BaHMS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydalOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIJIAHUPOBAHHBIX PE3YJbTAaTOB OCBOEHUS JUCHMILUIMHBI «KOMIBIOTEpHBIM MNPAaKTUKYM IO
MH(OPMALIMOHHBIM TEXHOJIOTUSIM.




Tabauya 3.1.

Ilepeuenv komnonenmos OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul

CROCOOCMBYIOWUX  OOCMUNCEHUIO

IpepmecrByomue Hocaenyromue
Mudg Haumenosanue IIHCEHZ:[HHHB[?’MOI; JIU le/lCl.ll/lIl.]]l/lH)]il/I\IfOH JIU
P KOMIIETeHIHH . Y, . ¥,
NPaKTHKH NPAKTUKH
[peaaumnioMHas MpaKkTHKa,
HayuHo-uccnenoBarenbckas
ApXHTEKTypa KOMIIBIOTEPOB U aGora:
OTIePALINOHHBIC CHCTEMBI; p i
Ilapannenvnoe
[udposas rpaMOTHOCTh, OCHOBBI s
npoepammuposanue**;
MPOTPaMMHUPOBAHHS, -
Ipuxnaownou ananusz 0auwHwix ¢
Hudposas rpaMOTHOCTH,
CnocobeH pa3pabaTbIBaTh 1 UCHONBb30BAHUEM AZbIKA
. TEXHOJIOTHUS MPOTPAMMHUPOBAHUS; e
IK-1 OTJIaKUBATh IPOrPaMMHBIN Python**;
AJITOPUTMBI U aHAJIH3 CJIOXKHOCTH; .
KOJI Komnwvromepnuiii npaxmuxym
BBenenvie B aHanus u
1O UHMENIEKMYANbHbIM
BU3YyaIU3alHIO JaHHbIX; -
cucmemam**,
MammHHOE 00ydeHNe B .
Komnvromepuwlil npaxmuxym
TENIEKOMMYHHKAITHUSIX;
1O CIMAMUCMU4ECcKoMy
aHAnU3y OAHHBIX ¥,
Hay4Ho-uccnenoBarensckas
paborta;
IIpennunioMHas NpakTUKa;
AHanu3 IpuOPUTETHOTO
OCHOBBI TEOPUH MacCOBOTO
JIOCTYTIA B MYJIbTHCEPBHCHBIX
00CITy)KUBaHHS,
CriocoOeH MpOBOAUTH . CeTX;
Hnocmpannulii 531K 6 o
paboThl o 06paboTKe 1 N HelipoceTreBble apXUTEKTYpbI
aHaAJIN3y HAy4IHO- npogeccuonansHoil 00paboOTKN N300paKCHHUI;
T1K-4 Yy Hayd oeamenvHocmu **; p P ’

TEXHUYECKOH nHpOopManun
U pe3yIbTaToB
HUCCIIEI0OBaHUAN

Pycckuil 361k (Kak uHocmpaHHblii)
8 npogeccuonanvHoll
oeamenvHocmu **;

Hnocmpanuwiii A3vix 6
npogheccuonarbHol
oeamenvrocmu **;
Pyccruii asvix (kak
UHOCMPAHHDILL) 8
npogeccuoHanbHol
oeamenvrocmu **;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueii komnereniuii u CYII OIl BO

** - 3JIeKTUBHbIC AUCLMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyA0EMKOCTh AUCIHUTLTUHBI «KOMIBIOTEPHBIN MPAKTHKYM TI0 HHPOPMAIMOHHBIM TEXHOJIOTHSIMY COCTABIISET «2)» 3aUCTHBIC CIMHHIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHus 00pa308amenbHOl NPOSPAMMbL blcUle20 00paA308aHus O0iisl OYHOU @HopMbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMec6T pCEr)

Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThl
Omnpenenenne, KIacCU(YUKAINS, METOAOIOTHS
UCIIOJNIb30BaHMS ¥ BUBI MH()OPMAIMOHHBIX
TEXHOJIOTUH (MH(pOPMaIMOHHAS TEXHOJIOTHSI
00paboTKU IaHHBIX, HHOOPMALMOHHAS
TEXHOJIOTHSI YIIPABJICHUS, aBTOMATH3ALHsI PaccMaTpuBaloTCst OCHOBHBIE MOHATHS MH)OPMALIMOHHBIX
OcHOBBI HHPOPMAIIMOHHBIX oduca, nHPOPMAIIOHHAS TEXHOJIOTHUS TEXHOJIOTHH, UX KJIacCU(UKaIMs 1 METOJIOJIOT U, & TAKKE
Paszen 1 TexHonorui. Oomue 11 [|PKemepTHBIX cucteMm); [IpuHIUITEI peleHus OOBSCHSIIOTCS IPUHINIIBI MOJICITUPOBAHMS, IPECTABICHNS TAaHHBIX P, C3
MPUHIUIIBI PEIICHUS ' 3agaq 00paboTku nHpopmarmn. [Torstue 1 B3aHMOCBSI3b MEX/y MaTeMaTHIECKUMH MOACITIAMH U ’
BBIYHMCIINTEIBHBIX 3a71a4. MOJIETIH, KOMITBIOTEPHBIE MTPEACTaBICHUS YHUCIIEHHBIMU METOAAaMH B KOHTEKCTE ITOCTPOCHHSA
NIepeMEHHBIX 1 OTHOIEeHNH. Kinaccudukanys |BBIYUCIUTENBHBIX CXEM.
MoJIeTiell M pelaeMbIX Ha uX 0ase 3a/1ad;
[MpuHOMIBI pabOTHI YHCIEHHBIX METOIOB,
B3aUMOCBSI3H MEK/1y MOJICTISIMUA M METOJJAMH,
TIOHSITHE BBIYUCIUTENILHOM CXEMBI.
W3y4yeHue npuHIMIIOB MOCTPOCHUS cucTeM Ha |I1oka3bIBalOTCS apXUTEKTYPHBIE OCOOEHHOCTH U IPHHIHITBI
MsvUeHIe IDOHHLIIOB 21 6a3e MUKPOKOHTPOJIICPOB HA IpUMeEpe OpraHU3ali{ alMapaTHOro 00eCIIeYeHNsT MUKPOKOHTPOJIIIEPHBIX JIP, C3
M pHHI wiatdopmbl Arduino. CHCTEM Ha IpuMepe NomnysapHoii miatdopmsl Arduino.
Paznen 2 |moctpoenus v
OO6BscHIETCS CTPYKTYypa HHTETPHPOBAHHON Cpebl pa3paboTKu
MHUKPOKOHTPOJIIEPOB. Cpena nporpaMMHUpPOBaHHUSL.
2.2 (IDE), a Takxe paccMaTpUBAIOTCS OCHOBHBIE STAIlbl HATUCAHUS, JIP, C3
[TporpaMmMupoBaHHE MHUKPOKOHTPOJLIEPA.
KOMITWJISILIMY ¥ 3aTPY3KH POrPaMMHOT0 KOJIa B MUKPOKOHTPOJLIED.
PaccmarpuBaroTcst pexXuMbI paboThl HH(POBEIX U aHAJIOTOBBIX
THIBI BXOJHBIX M BBIXOAHBIX TOPTOB
TIOPTOB BBOJIa-BBIBO/IA, & TAKXKE MOKA3bIBAIOTCS IIPHHIIHIIBI
3.1 |MHKpOKOHTpOJUIEpa. YTIpaBieHue . JIP, C3
. TIOJIKJIIOYEHHS ¥ YIIPaBJICHUS BHEITHUMH YCTPOICTBAMU MHAMKALIN
yCTpOHCTBAMU MHANKAIHH.
(cBeTOMOIAMY, TUCTLICSIMH).
OOBSICHSIOTCSI METOABI MOKIIOYEHHSI PA3JIMIHBIX TUIIOB CEHCOPOB
. [MoaxmoueHne ceHcopoB, 00paboTKa BXOJHOH |(aHAIOTOBBIX M IIM(POBBIX) U PACCMATPHBAIOTCS CIIOCOOBI
Co3nanue ycTpoiicTB Ha 0ase 3.2 OB, 00b ( bp )up P JIP, C3
Paznen 3 nH(opManuH. 00paboTKH MOCTYIAONINX OT HUX CUTHAJIOB IS OJTY4EHHS
MHUKPOKOHTPOJUIEPOB o
JOCTOBEPHBIX H3MEPEHHH.
INoxaspiBaeTcs TpUHIUI (JOPMUPOBAHUS YIPABIIFOLINX CUTHAIIOB
3.3 VrpasieHne cepBOIPUBOIAMHU. (ITNM) 11t TO3UITMOHUPOBAHHSI CEPBOTPUBOJIOB, & TAKIKE JIP, C3
paccMaTpUBaETCs NX MPAKTHIECKOE MOAKIIOUCHNE M KaTHOPOBKa.
34 Co3aHne KOMIUIEKCHBIX PEIICHUN I PaccmaTpuBaeTcs mporiecc HHTErpanny HECKOIBKUX MOAYJICH 1P, C3
. b

TMPUKJIAJIHBIX 3aJ1a4.

(IaTYNKOB, NCTIOIHUTEIIFHBIX YCTPOUCTB M HHTEP(EHCOB




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

WHJIMKALMH) B €JUHYI0 GYHKIIHOHAIBHYIO CHCTEMY ISl PELICHUS
KOHKPETHBIX NPUKJIAJHBIX 33734,

* - 3anonHseTcs Toabko mo OUHOW dopme obyuenns: JIK — nexyuu,; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1Jis1 0CBOCHHSA

AUCHUTINHBI
(mpu HE0OXOAUMOCTH)
AyauTopus Juisi IpOBEICHUS 3aHATUI OC Linux/ OC Windows.
Komnumnsarop C++,
JIEKIIMOHHOTO TUIa, OCHAILIEHHAs
JlexuroHHas KOMIUIEKTOM CIIEUAIN3UPOBAaHHON MeOemnu; I/IHTepnpeTaTop Python,
JOCKOU (3KPaHOM) M TEXHHUYECKUMU Arduino UI DE. Jlon. TIO:
CpeICTBaMU MYJIbTHUMEINA MPE3CHTALIHIA. Oq)HCH.HH naxer MS Office
i LibreOffice
KommnbrorepHslii kinacc 1i1s IpoBEACHUS
3aHATUH, TPYNIOBBIX U UHANBUYAIBHBIX OC Linux/ OC Windows.
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIA U Komnumnstop C++,
KomnpioTepHblil | MPOMEKYTOYHON aTTeCTalllU, OCHAIICHHAS Wurepnperarop Python,
KJ1ace [IEPCOHAIBHBIMU KOMIIBIOTEPAMH (B Arduino IDE. Jlom. I10:
KOJMYeCTBE _ IIT.), Jockoii (3kpanoM) u | oducHsii nakeT MS Office
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA wm LibreOffice
Mpe3eHTaIHH.
Kommsrorep/HOyTOYK C©
noctynoM cetu HTepHer
AyauTopus Ui IPOBEICHUS 3aHATUN U DJIEKTPOHHO-
CEMHMHAPCKOI'0 TUIA, PYIIOBbIX U o0pa3oBaTenbHOMU cpesie
WHIMBUAYAIbHBIX KOHCYJIbTAllUH, TEKYIIET0 | YHUBepcurera, Opaysep,
KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALUH, I1O nns mpocmoTtpa PDF,
CemuHapckas
OCHAILICHHAS] KOMIUIEKTOM Annexc Tenemocr.
CreLMaNIU3UPOBaHHON MeOenu U Komnumnsarop C++,
TEXHUUYECKUMHU CPEICTBAMHU MYJIbTHUMEINA Wurepnperarop Python,
IIpE3EHTALH. Arduino IDE. [Jomn. I1O:
oducHsIit maker MS Office
i LibreOffice
Kommnbrorep/HoyTOyK €
nocrynom cetu MHTepHer
U DJIEKTPOHHO-
AymuTopus 1Uis CaMOCTOSITENIbHOW paboThI o0pa3oBaTenbHOMU cpesie
Tins oOydJaroruxcs (MOXKET UCTIOJIB30BaThCA JUIsl | YHUBEpcUTeTa, opaysep,
., | IpOBEECHUs CEMUHAPCKUX 3aHATUN U I1O nns mpocmotpa PDF,
CaMOCTOSITENIbHOM 9
paboTHI KOHCYJIbTAIlHi ), OCHAILIIEHHAs! KOMIJIEKTOM Annexc Tenemocr.

CHEIHATN3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DUOC.

Kommunsarop C++,
Wnrepmperarop Python,
Arduino IDE. [om. I1O:
oducHsrit maker MS Office
i LibreOffice

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM padoThl o0yyaroniuxcs ykaspiaercs OBA3ATEJIBHO!

7.  YYEBHO-METOIWYECKOE

JTUCLMILIMHBI

n HNHPOPMALIMOHHOE

OBECIIEYEHHME




OchnosHas iumepamypa:

1. Xnanos, C.A. Unpopmanmonnsie cuctems! : yaeonuk / C.A. XXnanos, M.JL.
CobouneBa, A.C. Andumona. - Mocksa : [Ipomereii, 2015. - 302 c. : Tabm., cxeM., ui. -
Bubmuorp. B ku. - ISBN 978-5-9906-2644-7 ; To xe [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=426722 (nata obpamenwus: 30.05.2022).
Hononnumenvras aumepamypa:

1. bopogsckuii, A.C. IIporpammupoBanre MEKpoKOHTposuiepa Arduino B
UH(OPMALIMOHHO-YTIPABISIIOIIUX cUcTeMax : yuyeOHoe nmocodue / A.C. boposckwii, M.IO.
[petinep ; MunuctepcTBo 006pazoBanus U Hayku Poccuiickort @enepannu, DenepaibHoe
rOCyIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHHUE BBICIIIETO 00pa30BaHUs
«OpeHOyprckuii TOCYIapCTBEHHBIM YHUBEpCUTET», Kadenpa yrnpasiieHus 1 ”HGOPMATUKH B
TEXHUYECKUX cuctemax. - OpenOypr : OI'Y, 2017. - 113 c. : un. - bubnuorp. B k. - ISBN 978-
5-7410-1853-8 ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485434 (nara obpamenus: 30.05.2022).
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYJI€HThl YHUBEPCUTETA UMEIOT JIOCTYII
Ha OCHOBaHMWH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnektpoHHO-O0ubMoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Ondimorexa oninan» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cryfenTay www.studentlibrary.ru

- ObC «Tpounkuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- QJIGKTPOHHBIN (POH]] IPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/

- nouckoBas cucrema Snaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvHol pabomol 00Yy4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no nucuumninae «KoMnbroTepHbIi MPaKTUKYM 10 HHPOPMALHOHHBIM
TEXHOJIOTHUSIM.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaroImuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuninasl B TYHUC!
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