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1. MEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS
Komnerenmus IIK-1 Cnocoben paspabateiBath RTL omucanus cinoxHO (yHKIHOHAJIBHBIX
6mokoB CHK, MOAepHH3MPOBATh CYIIECTBYIOIIME U CO3/1aBaTh HOBBIC APXUTEKTYPHBIC PELICHUS
JUIE MHKPOTPOLIECCOPHOM TEXHMKM M CUCTeM Ha KpHUcTauie, chOopMyIHMpOBaHAa Ha OCHOBE
npodeccuonanbHoro  cranmapra 40.016 «Umxenep B
COTIPOBOKACHHSI MHTETPAJIbHBIX CXEM M CHCTEM Ha KPHUCTAJLIE»
O6ob6mennast tpynoBass ¢Qynkuussi A (7) PaspaboTka (YHKIIMOHAIBHOTO ONUCAHUS U

00JJTaCTH  TIPOCKTUPOBAHUS U

TEXHUYECKOTO 3a/1aHus Ha cuctemy Ha kpuctamie (CuHK)
TpynoBasi pynkuus A/05.7 Pazpabotka apxutektypsl Bceii CHK Ha ocHOBE

CJIOKHO(YHKIIMOHAIBHBIX OJIOKOB

MPOIIECCOPHBIX SIIIEP
U CHCTEM Ha
KpHUCTasIe

JIOTHYECKOM U (PU3UUECKOM
YPOBHSIX OMUCAHUS;
o0ecrnieueHre KauyecTBa 1
COOTBETCTBUS MOJEIeH
BCEX ypOBHEH aOCTpaKIUU
CHK 3asBieHHBIM
cnenupuKausaM u
XapaKTePUCTHKAM,
MOJITBEP K ICHUE3asIBIICHHBI
X (pyHKIIMOHAIBbHBIXU
INEKTPUYECKUX
apaMeTPOBU3TOTOBIEHHBIX
ncC

Moakomnerennuun, | 3agaum

. NHankaTopbl 10CTHKEHU S
¢popmupyemsie B npogeccuoHAIbLHOMU N

MOAKOMIIeTeHIH

AUCHMILINHE AeSITeJIbHOCTH
IK-1.IIMuCuK [IpoexTupoBanue 3HanuA: BUJOB COBPEMEHHBIX
Crnocoben WHTErPAIBHBIX CXEM U APXUTEKTYpP BBIYMCIUTEIBHBIX CUCTEM,
paspabateiBaTh RTL | cuctem Ha kpucTaiie Ha METOJI0OB MPOECKTUPOBAHUS U
OIMMCAaHUA U CHUCTCMHOM, MOACIINPOBAHUA CUCTEM Ha KPUCTAJLJIC
MHUKPOAPXUTEKTYPY | (QYHKIIMOHAIBHOM, OCHOBE IIPOrpaMMUPYEMBIX

JIOTUYCCKUX UHTCTPAJIbHBIX CXEM C
HUCIIOJIB30BAHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
MPOCKTHUPOBAHUSI.

Ymenusn: npumeHsTH 3HAHUS O
COBPEMEHHBIX MHKPOIIPOIIECCOPHBIX
ApPXUTEKTypax MpU MPOSKTUPOBAHUU
CUCTEM Ha KPUCTAIJIE, a TAKKE
CO3/1aBaTh arapaTHbIe
BBIYKCIIUTENIBHBIE CTPYKTYPEI C
NPUMEHEHHUEM SI3bIKa OTIHCAHUS
ammaparypsl SystemVerilog.

Onpim B pa3pabOTKe CHCTEM Ha
KpHUCTaJIE.

2. MECTO JUCIHHUILIAHBLI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBbBI
JlucuuriamuHa BXOAWT B 4YaCTh,

dbopMupyeMyr0 y4aCTHHKaMHU 00pa30BaTEIbHBIX

otHowmeHni broka 1 «/{uctumauasl (Moxysn)» 00pa3oBaTeIbHON MPOrpPaMMBbI.

Bxonneie TpeOoBaHUS K AWCHUIUIMHE — HEOOXOAUMBI KOMIIETEHIIMU B OOJACTIX:
(SystemVerilog),

ndposoit

CXEMOTCXHUKH,

HDL-s1351x0B

CUMYJISITOPOB LIU(PPOBBIX CXEM, IPOrPaMMHUPOBAHUS

udposoit

apu(pMETHKH,



3. OFBbEM JIJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI
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4. COOEP) KAHUE JUCIUITVINHBI
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Mopyns 1. TectupoBanue
[Ipoueccopubie 16 |16 76 3amura JIP
MHUKPOAPXUTEKTYPHI U [TpoBepka BBITIOJHEHUS
CHUCTEMBI Ha KPUCTAILIIE WHIUBUIYAJIbHOTO 3aaHUs
4.1. JlekKuMOHHbIE 3aHSITHS
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Pa3paboTka moynpoBOJHUKOBBIX YUTIOB. BBeIeHHE B MapuipyT
1 2 MIPOCKTUPOBAHUS OT CTICIM(PUKAIIMH JI0 TOTIOJIOTHH.
Apxwutektypa RISC-V
1 VYrpaBieHue ci0XHOCTHIO.
ApXHUTEKTYpbI MUKPOIIpOLIECCOPOB, apxuTekTypa RISC-V
2. |2 o Uepapxus npeacTaBieHus BBIYUCTUTEIHLHON CUCTEMBI
o Kitaccudukanms mocTpoeHus apXUTEKTyp
RISC-V
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Opranu3zaiiys u peaau3aius OrneparuoHHbIX YCTPOKUCTB
o llenouncnennoe AJIY
e AnmnmapaTHas peaju3alus CIBUTOB
o YMHOXeHue / Jlenenue
3 5 e Upcna c maBarone TOYKou
YmHoxeHue / JleneHne dnce ¢ miaBaromei TOuKoi
Bunel, peanuzanus u CpaBHEHHE MUKPOAPXHUTEKTYP
e OIHOTAaKTHAsI MUKPOAPXUTEKTypa
e MHoOrOTaKTHas MUKPOAPXUTEKTYpa
CpaBHeHUE HX MPOU3BOAUTEIHLHOCTH
Kongeiiep
o binok ycrpanenus kondimkToB (Hazard unit)
IMpenckaszanue nepexomos (Branch prediction unit)
MeTo/1b1 OBBILLIEHUS! TPOU3BOAUTEILHOCTH
4 9 o CynepckansipHOCTb
o Bneouepennoe ucnonaenue komana (Oo0O, register renaming)
[Tnanuposanue (Instructionscheduling)
YMY / IlpepoiBanust
e Buaslt YMYVY u ux npumenenue B CISC
[IpepriBanus
Uepapxusa namsitu
« SRAM/DRAM
Ksmr-namsars
S) 2 BupryanbHas namsTh
e Opranuzanus BUPTYaAITbHON aMSITH
o [lomnepika omeparmOHHBIX CUCTEM
['unepBuzop
MHOronpoIeccopHoCTh
5 e Opranu3zaius B3auMOJICCTBUSI B MHOTOIIPOLIECCOPHOM CUCTEME
KorepenTHocTh K311
6 2 CHCTeMHBIC ITUHBI
e CuHCTEMHBIE IITUHBI
o Ceru Ha KpucTaie
KorepeHnTHbIe HHTEPKOHHEKTHI
Wutepdeiicel BBOAa\BEIBOIA
7 2 [Tpumeps! GONIBIIUX U MaTBIX HHTEPQEHCOB
[Tapannensubie cuctemsl (po camo GPU Tonbpko ymomunanue)
8 2 CucreMsbl Ha KpUCTaJLIE.




4.2. TlpakTuyeckue 3aHITHA
He npedycmompenul

4.3. JlaGopaTopHble padoThI
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1 4 CriocoOsI perieHust KOHGIMKTOB [0 TaHHBIM B KOHBEHEPHBIX MPOIIECCOPAX C
apxurekrypoii RISC-V
5 4 OnTumusanus KoMaHa oOpalieHus B TaMsITh B KOHBEHEPHBIX MPOIieccopax ¢
1 apxurekrypoii RISC-V
3 4 Crioco0bl perieHust KOHGIMKTOB IO YIIPABJICHUIO B KOHBEHEPHBIX IPOIIECCOPax ¢
apxurektypoit RISC-V
4 4 HNHTerpanus K3m-namMsaTi B KOHBEHEPHBIE TPOIIECCOPHI C APXUTEKTYPOH
RISC-V
4.4. CamocTosiTeIbHAs1 pa0d0oTa CTY/ICHTOB
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1 20 CamocTosTeIbHOE H3YUYCHHE IOMOJIHUTEILHOMN JIUTEPATYPhl M DJIEKTPOHHBIX
pECYpCOB Ha TEMBI JICKITUH U JT1a00paTOPHBIX PaboT.
24 IToaroroBka k 3amure JIP
22 BrinonHenne MHAMBUYATBHOTO 3aJaHUS
10 [ToaroroBka K TECTUPOBAHHIO

4.5. [IpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IPOEKTOB)
He npedycmompenwi

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA JJIA

CAMOCTOSTEJBbHOHN PABOTHI

Y4eOHO-MeTOAMUECKOe 00eCTIeueHUE ISl CAMOCTOSITENILHOW PaObOThI CTYJICHTOB B COCTaBE
YMK npucrpmmuasl (OPMOKC// URL: |, http://orioks.miet.ru/):

CueHapuii Mo TUCIUIUIMHE

MeToandeckue peKOMEHIAINH TI0 BBITTOJTHEHHUIO J1a00paTOPHBIX padoT

Meroandeckue peKOMEHAAINH TI0 WHIWBUIYATHHOTO 33 aHuUs

CcbulkM Ha TUTEpaTypy M0 BCEW TUCIUIUINHE

BapuanTsl 3aganuii 1 1udGepeHIupoBaHHOTO 3a4eTa.



http://orioks.miet.ru/

6. IEPEYEHb YUEBHOM JINTEPATYPBI
JIuteparypa

1. Muxkpormporneccopusie cpeactna u cucremsl : Kype nexmwuii / [I.H. beknemumes, A.H. Opios,
AJL TlepeBep3eB [u np.]; MunucrepctBo oOpasoBanuss u Hayku P®, HanumonanbHbIH
uccnenoBarenbckuil yausepcutretr "MUDT"; Ilox pen. FO.B. CaBuenko. - M. : MUDT, 2013. -
288 c. - ISBN 978-5-7256-0723-9
2. YrpromoB E.II. Iludposas cxemorexnmka :Yueb6. mocodbme / E.Il. Yrpiomos. - 2-¢ u3nm.,
nepepad. u gort. - CII6. : BXB-IletepOypr, 2007. - 788 c. - ISBN 978-5-94157-397-4
3. MogenupoBaHue MHKPONPOLIECCOPHBIX CUCTEM Ha 0a3ze MPOrpaMMHUPYEMBIX JIOIMUECKUX
UHTErpalbHbIX cxeM ¢ ucnosnb3oBanueMm Verilog HDL u CAIIP Quartus II :Yye0.mocoOue no
Kypcy "Mukpomnpoueccopusie cpenctsa u cucremsl”" / JI.H. bexnemumes, A.H. Opnos, M.I".
ITomoB, A.A. Kynpos; MunucrepctBo o0pazoBanust u Hayku P®, HanumonanbHbli
uccienosarensckui yausepcurer "MUDT"; [lox pen. A.JL. Ilepesepsesa. - M. : MUOT, 2014. -
100 c. - Umeercs snextpoHHas Bepcus uzaanus. - ISBN 978-5- 7256-0760-4

7. IEPEYEHDb ITPO®ECCHUOHAJIbHBIXBA3 TAHHBIX, UTHOOPMALIMOHHBIX
CITPABOYHBIX CUCTEM
1. IEEE/IET Electronic Library (IEL) [Dnextponssiii pecypc] = IEEE Xplore : Dnekrponnas
oubmmoreka. - USA ; UK, 1998-. - URL: https://ieeexplore.ieee.org/Xplore/home.jsp (aara
oopamenus : 10.01.2024). - Pexxum nocryma: u3 nokanbHoit cetn HUY MUDT B pamkax

npoekTa «HannoHanbHas MOAMKUCKAY

2. Jlanb : DnekTpoHHO-OuOnMMoTeunas cucrema M3marennctBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com  (mara  oOpamenus: 10.01.2024). - Pexum  pgocryma:  aiA
ABTOPU3MPOBAHHBIX MOb30BaTened MUDT

3. IOpaiiT : DnexTpoHHO-OMOIMOTEYHAsT cUcTeMa : oOpa3oBareibHas miaTdopma. - MockBa,
2013 - . - URL: https://urait.ru/ (mara oOpamenus : 10.01.2024); Pexxum pocrtyma: s
aBTOPU3HMPOBAHHBIX Nosb3oBareneii MUIT.

4. eLIBRARY.RU : Hayunas snexkTpoHHas OuOmuorteka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (mata oOpamenus: 10.01.2024). - Pexxum nocryma: ans
3aperuCTPUPOBAHHBIX MOJIb30BaTENIEH

8. OBPA3BOBATEJIBHBIE TEXHOJIOI'MU

B xoxe peanu3zauuu AMCHMIUIMHBL HCIOJIb3YETCS CMeIIAHHOe O00ydeHHMe, B OCHOBE
KOTOPOTO JIC)KUT WHTErpalusl TEXHOJOTUH TPAAUIMOHHOTO U 3JIEKTPOHHOIO OCBOEHUS
KOMIIETEHIIMH, B YACTHOCTH 3a CUET MCIOJIb30BAaHUS OHJIAliH TECTUPOBAHUS, B3aUMOEICTBHUE CO
CTYZICHTaMH B SJIEKTPOHHOW 00pa30BaTeNIbHON Cpejie.

OcBoenne 00pa3oBaTeNbHON MPOrpaMMbl O0ECHEUUBACTCS pecypcaMH  3JIEKTPOHHOM
uHpOopMaLnOHHO-00pa3oBarenbHOoM cpeast OPUOKC.

Jlnst B3aMMOJEUCTBUSL CTYACHTOB C TPETOJIaBaTelIeM MCIIOIB3YIOTCS CEPBUCHI 00paTHOM
ceszu:  pazgen OPUOKC  «J/lomamHue  3agaHus», HJIEKTPOHHAs  1OYTa, CEPBUCHI
BUJICOKOH(EPEHIICBA3U, COLIUATbHBIE CETH.

B mpomecce oOydeHHs NMpu NPOBEACHWM 3aHATHA M 1T CaMOCTOSITEIBHOM PaOOTHI

UCTIOJIB3YIOTCS BHYTPEHHHE 3J1eKTPOHHBIe pecypchl B ¢popmax tectupoBanusi B OPUOKC u
MOODLe.


https://ieeexplore.ieee.org/Xplore/home.jsp

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JTUCHUIIJIMHBI

HaumeHoBaHue yueOHbIX
ayJAMTOPHIl U MOMeLeHU i

OcHaleHHOCTh Y4eOHbIX
ayAMTOPHUI U MOMELeHUH ISl

IlepeyeHnb MporpaMMHOro

IJIS CAMOCTOATEILHOMI . odecrneYeHUus
CaMOCTOSITEILHOM PadoThI

padoThI

YueOHas ayuTopus Kommprotep ¢ Win pro ot 7,

MyJIBTHMeI[HfIHBIM
o0opynoBaHueM

Microsoft Office Professional
Plus uiu Open Office,
opaysep (Firefox, Google
Crome);

Acrobat reader DC

JlaGopaTtopust
pacupeneIeHHbIX U
napajiCIbHbIX BBIYUCIICHUU

KomnberoTrepHas TexHHUKa ¢
BO3MOKHOCTBIO TOAKIIOYCHUS K
cetu «HTEpHET» U
o0ecrieyeHrneM JI0CTyIa B
3JIEKTPOHHYIO UH(POPMALIMOHHO-
o0pa3oBaTenbHYIO Cpeay
MUDT.

Win pro ot 7;
Git for Windows,
MinGW
QuestaSim
Vivado

ITomemmenue misa
CaMOCTOSITEIbHON PabOThI

KomnbrorepHas TexHHUKa ¢
BO3MO)KHOCTBIO TTOJIKIIOUCHHS K
cetu «HTEpHET» U
o0ecreyeHrneM JI0CTyIa B
3JIEKTPOHHYIO HH(POPMALIMOHHO-
obpazoBatenbHyto cpeny MUDT

OnepanuonHascuctema Micr
osoft Windows

Microsoft Office

Opaysep
Acrobat reader DC

10. ®OHAbI OHEHOYHBIX CPEACTB AJ1s1 IPOBEPKU C®POPMUPOBAHHOCTHU
KOMIETEHIMI/ITOJKOMIETEHIIUI
®OC no noaromnetrenuu MK-1.IMIMuCHK «Cnoco6en pazpadareiBate RTL onucanus
¥ MUKPOAPXUTEKTYPY MPOIIECCOPHBIX SIIEP U CUCTEM Ha KPUCTAILIIE»

@DOH/ OIICHOUHBIX CPEJICTB MPEACTABIEH OTACIbHBIM JTOKYMEHTOM M pa3MeIleH B COCTAaBe
YMK nuciuminHsl 3JeKTPOHHOM nH(popMaMoHHO# oopazoBarenbHol cpenst OPMOKC// URL:

HTTP://ORIOKS.MIET.RU/.

11. METOAUYECKHE YKA3ZAHMUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO

TACIATITAHBI

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

Marepuan

MHUKPOAPXUTEKTYpPa MIPOLIECCOPHBIX SAAEP U CUCTEM Ha KPUCTAJLIE.

MpEJCTaBICH

OIHUM MOAYJICM, B

KOTOPOM

paccMaTpuBacCTCA

Brimonnenue nabopaTopHOit pabOThI COCTOUT U3 CIEIYIOIIUX COCTABIAIONIUX:

1. moaroToBka k 1abopaTOpHOM paboTe, N3YYEHHE METOINYECKUX MaTEPHAIIOB;
2. BBITIOJTHEHHE JIA0OPAaTOPHOU PabOTHI

3. mpoBepka cripoektupoBanHOro RTL-omucanus mocpeacTBom 3amycka MOJICTUPOBAHUS



http://orioks.miet.ru/

4. 3ammTa 1aGopaTopHOl paGoTHL.
5. BBIIONHEHWE WHIUBHYATbHOTO 3a1aHHs

3aumra 1ab0paTopHOI paboTE IPOXOIUT B CBOGOIHOE BpeMs Ha TEKyILeH 1abopaTopHoii
pabote wiu Gmmkaiiiueii Kk Heit KOHCYIBTALMM. 3aITHTA COCTOUT U3 ACMOHCTPALIMH TIOTYYSHHBIX
B XOZI¢ BBIIONHEHHA 1abOPATOPHO# pabOTHI Pe3y/BTATOB, paccKasa o Xoue ef BEIIIOJTHEHHS,
mocne 4ero Benercs becela © IpemonaBaTeneM, B IPOLEcCE KOTOpOM MOTYT 3a/JaBaTbCs
BOIPOCBI, CBA3AHHBIC KaK C MaTepHalaMM 3alluilaeMoil paboTBl, Tak ¥ MeKIHOHHEIMH
MaTepuanamy, JUis 3aKpEIICHAS. TeOPETUIECKUX 3HaHu. [IpernosaBaTes MoKeT IIPEIUIOKUTD
BBIIIOJIHUTH KaKylO-TO YacTh 3aJaHUs C HM3MEHEHHBIMH BBOIHBIMH: MOIU(pUIUPOBATE WM
nopaboTarb OTJICJIbHEIE 3JIEMEHTEI BE€pUDUKAIIMOHHOTO OKPY>KEHHS. [Tpu
HEYNOBIETBOPUTENBHON OAIOTOBKE CTY/IEHTa, 3allliTa Tab0paTOpHOH paboTHI OTKJIaNEIBACTCS
Ha JIpyro# neHb. «JloyumBaHHE» M MOBTOpHAS 3alUTA OTIOKCHHOM paboTel Ha TeKyIeM
3aHATHH HE JOMyCKAaeTCi. BEINONHEHNe HHIMBHUIYaTbHOTO 3ajaHHs BKIIOYAET B cebs
HCIIOJIb30BAHHC NMPAKTUIECKUX HABBIKOB MIPH PACcUeTe JaHHBIX, IIONYICHHBIX B XOJE peIIeHUs
3aj1a4, HO Oe3 [OMOIIY NPEIOABATENS H BBITOIHSIOTCS KK IbIM CTYAE€HTOM UHAWBUIYaJILHO.

[TonyueHnble 3HAHWS Ha JEKIUAX, a Takke Ha aboOpaToOpHEIX paboTax, MCIONB3YIOTCS
CTyNCHTaMH{ TIPW BBIIOJIHEHHH HHIMBUAYATBHOTO 3aJaHUS, a TAKKE HAIIMCAHUH BBIITYCKHBIX
KBaTH()UKANMOHHEIX PaGoT. OMBIT, IOy YeHHBIH CTYIICHTaMH IIPY BBINOJIHEHHH J1a00PaTOPHBIX
paboT, HECOMHEHHO, IIPUTOIUTCS IIPH PAGOTE 110 CHEIHAILHOCTH,

11.2. CucremMa KOHTPOJIA U OLlEeHHBAHUS

JIIs. OUEHKH YCIIeBaeMOCTH CTYNEHTOB MO HCIMILIHHE UCTIONIE3YETCS HAKOIHUTEIbHAS
OatpHas cHcTEMA.

Bainnamu oNeHUBAIOTCS: BBITIONHEHHE KaXkIIOTO KOHTPOJIbHOTO MEPOIPHSATHSI B CEMECTpE
(B cymme 75 GamnoB) u crava nuddepeHnupoBaHHOro 3a4era (25 6amioB).

Ilo cymme 6aiioB BBICTaBIIsIETCS HTOTOBAs OMEHKA 110 npeamery. CTpykTypa u rpadux
KOHTPOJBHBIX Meponpustuit noctyneH B OPMOKC// URL: http://orioks.miet.ru/.

PA3PABOTYUKMU:

Crapumit npenonasarens ncturyra MIICY ﬂlg /A.M. Cunanrtses/




Pabouvas mporpamma IuCIMIIIHHEL «lIponeccopHble MHKpOApXMTEKTYpHl W CHCTEMBI Ha
KpuCTajlie» 1o HaipapieHu0 moarotosku 09.04.01 «MHbopMatnka ¥ BEMHCIHTETEHAS
TCXHUKa», HANpPABICHHOCTE (UPOQUIb) «BLIMHCIMTENbHBIE CHCTEMBI U SJIEKTPOHHAs
KOMIIOHEHTHas 6a3a» paspaGotana B Muctutyre MIICY 1 YTBEpXKICHA HA 3aCeTaHHH Y YEeHOI0
cosera Muctutyra MIICY «30%» aBrycra 2024 roja, mpoTokoj Ne 13

=/
3am. mupextopa Muctutyra MIICY A //“-»—(f»/-i /1.B. Kanees /

JIUCT COT JIACOB AHWSA
PaGoyvast nporpamMma cornacosana c ITepenosoii I/IH)I%@ EpHOI KOO

Jupexrop ITUIII \ /A.JI. TTepeBep3es /

Pa6ouas IIporpaMma corjiacoBaHa cC L[CHTpOM IIOATOTOBKU K AKKpEIUTAallUl U HE3aBHCHUMOM
OIICHKH Ka4yecTBa

P
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