MMWHHNCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAJMOTEXHUYECKUH YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

OCHOBBI IPOEKTUPOBAHNSA 3/IEKTPOHHON KOMIIOHEHTHOH
0a3bIl

pabouasi mporpaMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.03.04_24_00.plx
11.03.04 DneKTpOHMKA ¥ HAHO3/IEKTPOHMKA

Keanmudwukaryst 0akanaBp

dopma 00yueHus ouHast

OO61m1ast Tpy0eMKOCTh 4 3ET

PacnpejesieHyie 4acoB JUCIUIUIAHBI I10 CEMeCTPam
Cemectp
(<Kypc>.<Cemectp 6(3.2)
Ha Kypce>) Wroro
Hepens 16
Bup 3ansaTHI VIl PIT vl PIT

Jlekuyu 24 24 24 24
JlabopaTopHbie 16 16 16 16
[IpakTuyeckue 8 8 8 8
Has KoHTakTHas 0,65 0,65 0,65 0,65
pabota
KoncynsTpoBanue 2 2 2 2
riepes 5K3aMeHOM U
TIPAKTUKON
Wroro aya. 50,65 | 50,65 | 50,65 | 50,65
KonrakrtHast pabora | 50,65 | 50,65 | 50,65 | 50,65
Cam. pabora 51,3 |51,3 |51,3 |51,3
Yacsl Ha KOHTPOJIb 26,35 | 26,35 | 26,35 | 26,35
IMucemeHHast paboTta 15,7 15,7 15,7 15,7
Ha Kypce
HUtoro 144 144 144 144

r. Psa3ann



Iporpammy coctaBuI(1):
K.M.H., 0oy., ba3buies Bukmop Ky3bmuu

Pabouast mporpaMma JUCIUTUTAHEBL

OCHOBBI TPOEKTHPOBAHHUS YIeKTPOHHOIH KOMIIOHEHTHOH 0a3bl

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - H6akasaBpuar I10 HarpaB/eHno moArotoBky 11.03.04 DieKTpoHVKA 1 HAaHO3JIEKTPOHMKA (TprKa3 MUHOOpHAyKU
Poccun ot 19.09.2017 r. Ne 927)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.03.04 DnekTpoHUKa ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a oT 26.01.2024 nporokon Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2028 yu.r.
N.o. 3aB. Kadenpoii CepedOpsikoB AHfpeli EBreHpeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

BusupoBanue PIT/] a/1s1 HCNIO/THEHUA B OYepegHOM yueOHOM rogy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcrnonHenus B 2028-2029 yuebHOM rofly Ha 3acejaHiU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1 | Llensro ocBOeHUSI AUCLUIUTAHBI «OCHOBBI IPOEKTHPOBAHUS 3/IEKTPOHHON KOMIIOHEHTHOU 6a3bl» SIBISETCS IO OTOBKA
CTY[\eHTOB K pelleHHIO 3a/lay, CBSI3aHHbIX C IIPOEKTHOM, HayUHO-UCC/1e/,0BaTebCKON 1 NIPOM3BO/ICTBEHHO-
TEeXHOIOTMYeCKOH JIesITe/IbHOCTHIO B 00/1aCTH CO37aHNs 3/IeKTPOHHON KOMITOHEHTHOH 6a3bl, a8 UMEeHHO, IH(POBBIX
YCTpOMCTB Ha 6a3e cBepxO0/bIINX MHTerpabHBIX cxeM (CBUC).

1.2 | 3agaun JUCLUATIIVHEL:

1.3 | - n3yuenune ocHOBHBIX Kj1accoB  CBUC u Hanborree pacnpocTpaHeHHBIX TeXHOJIOTHH peany3aiiy IU(PPOBBIX YCTPOKCTB;

1.4 - u3yueHue oCHOBHOTrO anropurMa rnpoektrpoBanusi CBVIC u ero pasmuunii A71st K1accoB 3aKasHbix MUKpocxeM (ASIC) u
MpOorpaMMUpYyeMbIX JIOTHUeCKUX UHTerpaabHbIx cxeM (ITJIMC);

1.5 - usyueHue a3blKa onucanus annapatypsl Verilog v naketos CAITP ModelSim u Quartus;

1.6 | - momyJeHye HAaBBIKOB MPAKTUIECKOT'0 UCTIONMb30BaHMS 0a30BbIX CHHTAKCUYECKHUX KOHCTPYKIHHM si3bIKa Verilog ams
(hopMHpOBaHUs TUIIOBBIX LIM(POBBIX y3/10B U TIOCTPOEHUSI UCTIbITATe/IbHbIX (PaiiioB.

2. MECTO JUCLIATUINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/ILHOM ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1 | TpeGoBaHus K NpeABapUTe/IbHOI NMOAT0TOBKE 00yJarommierocs:

2.1.1 | O3HaKOMUTe/bHAS [IPAKTHKA

2.1.2 | IlporpaMMHBIe TEXHOJIOTMU B 3/IEKTPOHUKE

2.1.3 | YuebHasi ripakTHKa

2.1.4| InopmaTrka

2.2 | Incuunanebl (MOy/TH) U IPAKTUHKH, A1 KOTOPBIX 0CBOeHHe AAHHOW AHCLHUILIHHBI (MOAY/Is1) He00X0AMMO KaK
npe/iIecTByOLIee:

2.2.1 | BririonHeHHe 1 3alliyTa BBITYCKHON KBalMA(QUKaLMOHHOM paboTh

2.2.2 | IlpepaurioMHas pakTHUKa

2.2.3| Ilpon3BofcTBEeHHAs PAaKTHKA

3. KOMIIETEHI[Y OBYYAIOIIETOCS1, ®°OPMHPYEMBIE B PE3Y/IbTATE OCBOEHUSA JUCIIATUIMHBI
(MOZYJIST)

OIIK-3: CriocodeH NpMMeHATh MeTo/bI IIOMCKA, XPaHeHHus1, 00padoTKH, aHa/IM3a M Npe/iCTaB/IeHusI B Tpedyemom dopmaTte
HH(popManuy U3 pa3TMYHBIX HCTOYHHKOB U 0a3 JaHHBIX, CO0/II0/|asi IPH 3TOM OCHOBHEIE TPe0oBaHMs HH()OPMALMOHHON
Ge3omacHoCcTH

OIIK-3.1. IIpuMeHsieT MeTOABI MOMCKA, XpaHeHHus1, 00padoTKH, aHa/IM3a HH(OPMAIUH U3 Pa3/IMUYHBIX HCTOYHUKOB U 0a3
JQHHBIX

3HaTh

3HaTh OCHOBHBIE TTOHSTHS U3 00/71aCTH MH(OPMAIMOHHBIX TEXHOIOTHH, IPUHLAILI OPraHM3aliil ¥ TeXHUUECKHe CPeJCTBa
BBIUMC/IUTENbHBIX CeTell. MpodeCcCHOHaTbHON [esTeIbHOCTH.

Ymernp

YMets paboTaTh C OCHOBHBIMH CEpBHCAMH CeTH Internet..

Bnapern

BrazieTs HaBBIKaMH TIOMCKa M aHa/IM3a HeoOXoArMoM HHbopMaLH, ee 06paboTKH, COPTHPOBKY M OTOPAKOBKM HEHY)KHBIX /JaHHBIX.

OIIK-3.2. IIpeacraeJisieT B Tpebyemom ¢ropMaTe MHGOPMALMIO U3 Pa3/IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX, COO/TIO/Iasi TPH
ITOM OCHOBHBIe TpeGoBaHMs NHGOPMAI[OHHOH 0e30MacHOCTH

3Harb

3HaTh OCHOBHbIE METO/IbI M CPEJICTBA 3alllUThl MH(POPMALMU B KOMIBIOTEDHBIX CUCTEMaX U CETSIX.

Ymetrhb

YMeTb NMPUMEHSITb CPe/ICTBA 3aL[UThI MH(OPMAILMHY TIPH TIOUCKe, XpaHeHWH U 00paboTKe WH(OPMALIUH, TIOMYYeHHON U3 pa3TAUHBIX
WCTOYHHKOB M 0a3 JaHHBIX.

Bnapern

BrnazsieTh HaBbIKaMHM KOHBEPTHPOBaHUs MH(OpMAIMK B pa3nyHble (OpMaThl C UCTI0/Ib30BaHUEM Pa3JIMUHBIX POrPAMMHBIX CPE/ICTB.

B pe3ysbTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIMICA KO/DKEH

3.1| 3uarTh:

3.1.1| ocHOBHBIE CTTOCOOBI TIOTYUeHUsT JIOTHUECKUX QYHKIWN 13 TaOIUL] UICTHHHOCTH, OOIIHIA afropuT™ rpoektupoBanust CBUC;
MeTOZIMKH pacuéTa u ipoektrpoBanusi [IVIMC u CBVIC, nprHLHITE (JOPMUPOBAHHST KOMOMHAIMIOHHBIX U
T0C/Ie/j0BaTe/IbHOCTHBIX YCTPOMCTB Ha si3blKe Verilog.

3.2| YmeTh:

3.2.1 | ucrionb3oBats CAIIP f/151 pacueta, IpOeKTUPOBAHKUS 1 (PYHKI{MOHA/IBHOIO MO/ e/IMpoBaHysl U KoHburypuposanus [TJIVC.

3.3 | Bnagern:




3.3.1 | ocHoBHBIME crIOCObAMU KOMITBIOTEPHOI'O MO €/TMPOBAHUA JIOTUYECKHUX CXEeM, HAaBBIKaMH SKCIIeEPUMEHTA/TbHOI'O

HCCITe/|0BaHus Pa3paboTaHHBIX [M(POBBIX YCTPOMCTB B aIllapaTHOM peann3ariym.

4. CTPYKTYPA U COAEP)KAHME JUCIIUTUIMHBI (MO JIsT)

Kop HaunmenoBanue pasjesnoB u TeM /Buj 3ausarusi/ | Cemectp / | HacoB | Komneren- | JIuteparypa dopma
3aHATHSA Kvypc M KOHTPO/IsA
Pazpgen 1.
1.1 BeegieHre. Jy1eKTpOHHAsl KOMITOHEeHTHast 6a3a. 6
ITpoektrpoBanue CEMC /Tema/
1.2 IToHsTTHE 3/1EKTPOHHON KOMITOHEHTHOM 6a3bl. 6 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
D/eKTPOHHBIE KOMIIOHEHTBI C HAHOPa3MepHbIMU OIIK-3.1-Y JI1.2 J11.3
CTpyKTypaMmu. TesleKOMMyHUKal[MOHHbIE OIIK-3.1-B JI1.6
OITUYeCKUe NPUEeMHHKU U Iepe/jJaTurKHy, OIIK-3.2-3 JI1.5J12.3
kpemHueBbie CBUC (VLSI). OcHoBHbIe K1acchl OIIK-3.2-Y JI2.8 JI2.7
CBUC. Obmuii anroputm npoektrpoBanust CBVIC. OIIK-3.2-B J12.4 J12.6
CucTemMHbIe HHCTPYMEHTHI IIPOeKTUPOBAHUS. JI2.1J12.5
Ocnosnble Mupossle nnpoussopuTenu CAIIP /Jlek/ JI2.2J13.1
JI3.3 JI3.2
31323354
35 56
1.3 V3yyeHue KoHCIIeKTa eKLui. /Cp/ 6 OIIK-3.1-3 JI3.1J13.3 OK3aMeH
OIIK-3.1-Y JI3.2
OIIK-3.1-B | 313233 54
OIIK-3.2-3 35 56
OIIK-3.2-Y
OIIK-3.2-B
1.4 CTpyKTypa KOHCTPYKTOPCKOro (haiina. 6
WcnbiTaTensHble daiinb! /Tema/
1.5 SA3bIKY onvcaHus HU(GPOBLIX YCTPOUCTB. YPOBHU 6 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
ornucaHus HUGPOBbIX YCTPOCTB TeHzeHIMu OIIK-3.1-Y JI1.2 J11.3
pa3sBUTHS A3bIKOB OIMCAHUS armapaTyphbl. OIIK-3.1-B JI1.6
OCHOBHBIE CHHTaKCHUYeCKHe OI0KM ONYCaHUsT OIIK-3.2-3 JI1.5J12.3
Mogys. I[Toptel. Turel nopTos. [lepemenHsle A OIIK-3.2-Y JI2.8 J12.7
ornucanus Leneld. HasHaueHue u cTpykTypa OIIK-3.2-B J12.4 J12.6
WCIIbITaTe/IbHbIX (paiinos. /Jlex/ JI2.1 J12.5
J12.2J13.1
JI3.3 JI3.2
31323354
35 56
1.6 IMozxroroBka Mozyrneii Ha si3bike Verilog  /J1a6/ 6 OIIK-3.1-3 JI1.4J11.1 JK3aMeH,
OIIK-3.1-Y JI1.2 J11.3 JlaboparopHast
OIIK-3.1-B JI1.6 pabota
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4 J12.6
J12.1J12.5
J12.2]13.1
JI3.3 JI3.2
31323354
35 256
1.7 Vcronb30BaHKe COBEPIIIEHHOW I3 bIOHKTUBHOMN 6 OIIK-3.1-3 JI1.4J11.1 OK3aMeH
HOpMaJIbHOU (OpMBI A1/151 (YOPMUPOBaHUS JIOTU- OIIK-3.1-Y JI1.2 J11.3
YecKol (GYHKIMHN 13 TabMULIBI ICTUHHOCTH. OIIK-3.1-B JI1.6
Vcrionb3oBaHue coBepIIeHHON KOHbIOKTUBHOU OIIK-3.2-3 JI1.5J12.3
HOPMaJIbHOU (hOpMBI /151 (YOPMUPOBaHUS OIIK-3.2-Y JI2.8 J12.7
JIOTFYeCKOM (YHKLMY 13 TabIMIBI HCTUHHOCTY. OIIK-3.2-B J12.4 J12.6
N3yueHne KoHCreKTa fekuyii. [Toaroroeka K JI2.1JI2.5
saboparopHeIM paboram. /Cp/ J12.2713.1
JI3.3 JI3.2
31323354
35 256
1.8 OcHOBHBIE CUHTaKCHYeCKHe KOHCTPYKLIAN 6
KOMOHMHAIMOHHBIX YCTPOHCTB /Tema/




1.9 OCHOBHBIEe JIOTUYeCKHe IPUMHUTHBEL. JIornueckue OIIK-3.1-3 JI1.4J11.1 OK3aMeH
ornepauyu. OnepaTop HelpepbIBHOIO OIIK-3.1-Y JI1.2 J11.3
nipucBavBanysl. IloHdaTye muHbl. MHOropaspsiiHble OIIK-3.1-B JI1.6
TIOPTHI ¥ TIepeMeHHEIe. I100HMTOBEIe Oreparim. OIIK-3.2-3 JI1.5J12.3
YHapHbIe 106UTOBBIE Ortepariiy. Oreparjin OIIK-3.2-Y JI2.8 J12.7
KOHKaTeHaluy ¥ NoBTopenwus. Ilonsatre OIIK-3.2-B J12.4 J12.6
KOMOHMHAIMOHHOTO Ii(h)POBOTO YCTPOICTBA. J12.1J12.5
Hemmdparop. Mynstuniekcop. Komnaparop. JI2.2J13.1
CymMaTop, MHOropaspsiiHblii cymMMarop, JI3.3 J13.2
apudMeTHUecKye oreparyy. JKCIeprMeHTaIbHOe 21322323 34
vccieioBaHye HU(poBLIX y3710B. /Jlex/ 35 26
1.10 Vlepapxuueckuii mpoekT /J1ab/ OIIK-3.1-3 JI1.4 J11.1 OK3aMeH,
OIIK-3.1-Y JI1.2 J11.3 JlaboparopHast
OIIK-3.1-B JI1.6 pabota
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 256
1.11 Jemmdparop ceMrcerMeHTHOr0 MHAXKAaToOpa C 3-X OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
pa3psiHBIM BXoZioM. Pa3paboTka OIIK-3.1-Y J11.2 J11.3
rapaMeTpU30BaHHOI O MOAYJIA. M3yueHue OIIK-3.1-B JI1.6
KOHCITeKTa JieK[yi. IToAroToBKa K J1IabopaTopHBIM OIIK-3.2-3 JI1.5J12.3
pabotram. /Cp/ OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
313233524
35 256
1.12 Nepapxuueckoe nocTpoenue npoekTos /Tema/
1.13 Ormcanue mogysnel. OObsIBIeHNEe SK3eMITISIPOB OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
Mogysieid. TTopsiIKOBBIH CrToco6 MOJK/TIOUeHUST OIIK-3.1-Y JI1.2J11.3
TOpTOB MOZAY/s1. [IorMeHHBIH criocob OIIK-3.1-B JI1.6
TIOAIK/TFOUeHHs1 TOpToB. O6/1acTh BUAVMOCTH OIIK-3.2-3 JI1.5J12.3
TiepeMeHHBIX ¥ TIPOCTPaHCTBa UMeH. I'1obansHbIe OIIK-3.2-Y JI2.8 J12.7
VIMEHa, JIOKa/IbHble NMeHa, Hepapxudeckre OIIK-3.2-B J12.4 J12.6
(coctaBHBIE) MMeHa YTIOTpebiieHre MaCCHBOB JI2.1 J12.5
TIPUMHUTHBOB ¥ Mozyneil. OcobeHHOCTH JI2.2J13.1
MOJK/IFOUEeHNs TIOPTOB 11 MaCCUBOB NIPUMHUTUBOB JI3.3 J13.2
u monyneit.  /Jlex/ 31323354
35 56
1.14 Maccussl npumutrBoB  /IIp/ OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
OIIK-3.1-Y JI1.2 JI1.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354

35 06




1.15 Maccussl npuMuTHBOB. KOMIapaTop paBeHCTBa OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
JBOMYHBIX YKCEJT C BXOJOM pa3peleHvst paboTsl. OIIK-3.1-Y JI1.2 J11.3
N3yueHne KoHCreKTa ek, [TogroToBka K OIIK-3.1-B JI1.6
MPAaKTUYeCKUM 3aHATUAM. /Cp/ OIIK-3.2-3 JI1.5J12.3

OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 256

1.16 YHUBepca/bHble TapaMeTPU3UPOBaHHbIe
Mogym /Tema/

1.17 JIuTepaspHbIe ¥ UIMEHOBaHHbIE KOHCTAHTBI. TUIIBI OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
JITEepanbHbIX KOHCTaHT. OcobeHHOCTH OIIK-3.1-Y JI1.2 J11.3
yrioTpebsieHHsT KOHCTaHT. 3HAKOBBIE M Oe33HAKOBBIE OIIK-3.1-B JI1.6
KOHCTaHTBI. ITapaMeTphbl, Ha3HaueHue, 00bsIBIEHNE, OIlK-3.2-3 JI1.5712.3
nepeonpezenenye. Ilpumep onvicanys OIIK-3.2-Y JI2.8 JI2.7
YHHBEPCa/IbHOT0 NapaMeTPU3UPOBaHHOIO MOAYJIA. OIIK-3.2-B J12.4 J12.6
Hacrpotlika 3K3emIuispa lapaMeTpu31pOBaHHOI O JI2.1J12.5
Mopys /Jlex/ JI2.2J13.1

JI3.3 JI3.2
31323354
35 256
1.18 Pa3paboTKa mapameTpru3HpoBaHHOTr0 MoAysst /IIp/ OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
OIIK-3.1-Y JI1.2 JI1.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 256

1.19 YHuyBepca/bHbl TapaMeTpy3yeMblil MOAY/Ib. OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
UeTbIpéxpaspsajHelii cymmarop. VsyueHue OIIK-3.1-Y JI1.2 J11.3
KOHCITeKTa JIeK[Wi. IToAroToBKa K J1IabopaTopHBEIM OIIK-3.1-B JI1.6
pabotram. /Cp/ OIIK-3.2-3 JI1.5J712.3

OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 256

1.20 OcHOBHBIE CUHTaKCAYeCKHe KOHCTP YKLIAX
T0C/Ie/|0BaTe/IbHOCTHBIX ~ YCTPOWCTB ypaBHEHUM
BBIUMC/IUTENbHBIX YCTpoiicTBax /Tema/

1.21 [TonsTne cunxponnsanyu. CHHXPOHHBIE U OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
aCHHXPOHHbIE LIU(POBLIe YCTPOKCTBA. OIIK-3.1-Y JI1.2 J11.3
CunxpoumItysiecel. [IponieypHblie oriepaTopel. OIIK-3.1-B JI1.6
IIpouenypHoe yripaBieHye BpeMeHeM. OIIK-3.2-3 JI1.5J12.3
‘Yrpasnsroye npoLeypHble OrepaTopsl. OIIK-3.2-Y JI2.8 JI2.7
Ycnosnblii onepatop. ITpocToil cMHXpOHHBIN D- OIIK-3.2-B J12.4 J12.6
Tpurrep. /IBonunslii cueTurK. CUeTuMK o JI2.1J12.5
yKasaHHOMY Mozyio. OnepaTtop BapuaHTa. JI2.2J13.1
Peructp cpura. KomOuHaIoHHbIe YCTPOICTBA Ha J13.3J13.2
0a3e mporieypHBIX OIIepPaToOPOB, CIeldHUUecKie 21322323 34
Jewmrdparopsl. Lluknnyeckue oriepaTopsl. 35 26

IIpouenypHble onepaTops! NpucBavBanus /Jlex/




1.22 [TonsTne cunxponnsanuu. CHHXPOHHBIE U 10 OIIK-3.1-3 JI1.4J11.1 OK3aMeH
aCHHXPOHHbIE LIU(POBLIe YCTPOMCTBA. OIIK-3.1-Y JI1.2 J11.3
Cunxpoumtysiecel. [IponieypHblie oniepaTopel, OIIK-3.1-B JI1.6
MIpUMeHeHe B KOHCTPYKTOPCKoM (aiine. IIpocToii OIIK-3.2-3 JI1.5J12.3
CUHXPOHHBIN D-Tpurrep. JIBOUUHBIN CYUETUVK. OIIK-3.2-Y JI2.8 J12.7
CuerurK 10 ykasaHHOMY Moz y/r0. OnepaTop OIIK-3.2-B J12.4 J12.6
BapuaHTa. Pernctp capura. KombuHarpioHHbIe JI2.1J12.5
ycTpoiicTBa Ha 6a3e IpolLje[ypHbIX OI1epaTopoB, JI2.2J13.1
crenudryeckue fetudparopsl. VsyueHue JI3.3 J13.2
KOHCITeKTa JieK[ui. IToAroToBKa K J1IabopaTopHBIM 21322323 34
pabotam. /Cp/ 35 36

1.23 IIpoekTpOBaHue NOC/Ie[,0BaTe/IbHOCTHBIX 4 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH,
ycTpoiicTs /J1ab/ OIIK-3.1-Y J11.2 J11.3 JlaboparopHast

OIIK-3.1-B JI1.6 pabota
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6

JI2.1 J12.5

JI2.2713.1

JI3.3 JI3.2

31323354
35 56

1.24 Apxwurektypa IIJ/IMC tinma CPLD  u FPGA /Tema/ 0

1.25 Ocnosnble apxutekTypHble oTinuus [TJIMC tuna 2 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
CPLD u FPGA. Ilpenmy1iecTtsa ¥ HefLOCTaTKA OIIK-3.1-Y JI1.2 J11.3
apxutekTypsl FPGA. OCHOBHBIE KOMITOHEHTBI OIIK-3.1-B JI1.6
mukpocxeMm FPGA. CtpykTypHas cxema OIIK-3.2-3 JI1.5J12.3
JIOTUYeCKOro 371eMeHTa. b1oku namaru. OIIK-3.2-Y JI2.8 J12.7
ArnmapaTsble yMHOXHUTenMUA. CTpyKTypa OIIK-3.2-B J12.4 J12.6
MexxcoearHeHnd. CucteMa CHHXpOHU3aLWu. biioku JI2.1J12.5
BBOJa/BbIBOZA. [IpocTeliive uHTepdelicHble JI2.2J13.1
cTaHjapTsl. /J1ex/ JI3.3 J13.2

31323354
35 56
1.26 IIpumeneHue nponeypHbIX onepatopos /I1p/ 2 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
OIIK-3.1-Y JI1.2 JI1.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
313233524
35 56
1.27 N3yueHne KoHCreKTa ek, [TogroToBka K 6 OIIK-3.1-3 JI1.4J11.1 OK3aMeH
MPaKTUYeCKUM 3aHATUAM. /Cp/ OIIK-3.1-Y JI1.2 J11.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 256
1.28 Cnioco6s1 koHpurypupoanus IVIVIC /Tema/ 0




1.29 CucreMsl XpaHeHHUs! KOH(UT ypaLMOHHBIX JAHHBIX OIIK-3.1-3 JI1.4J11.1 OK3aMeH
IVINC tuna CPLD u FPGA. NnTtepdeiic JTAG. OIIK-3.1-Y JI1.2 J11.3
Konduryprposanue B crucreme. AnnapaTtHoe OIIK-3.1-B JI1.6
obecrieueHue Tipoljecca KOHQUTYpUpoBaHus.  /JIek/ OIIK-3.2-3 JI1.5J12.3

OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 06
1.30 ArmaparHasi peasr3arnys yaeOHoro nipoekta  /J1a6/ OIIK-3.1-3 JI1.4 J11.1 OK3aMeH,
OIIK-3.1-Y J11.2 J11.3 siaboparopHast
OIIK-3.1-B JI1.6 pabota
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 26

1.31 CucreMsl XpaHeHHUs! KOH(UT ypaLMOHHbIX JAHHBIX OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
IVIWC tuna CPLD u FPGA. NuTtepdeiic JTAG. OIIK-3.1-Y JI1.2 J11.3
Konduryprposanue B crucreme. AnnapaTtHoe OIIK-3.1-B JI1.6
obecrieueHue Tporiecca KOHQUTYPUPOBaHMSI. OIIK-3.2-3 JI1.5J12.3
N3yueHne KoHCreKTa ek, [TogroToBka K OIIK-3.2-Y JI2.8 JI2.7
MPaKTUYeCKUM 3aHATUAM. /Cp/ OIIK-3.2-B J12.4 J12.6

JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354
35 26

1.32 CuHTe3npyemsble U He CUHTe3UpYyeMble
KOHCTpYKLmH /Tema/

1.33 CuHTe3npyeMsble U He CUHTe3UpYyeMble OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
KOHCTpYKLMY si3blKa Verilog. Bok generate. OIIK-3.1-Y JI1.2 J11.3
CyIIHOCTE ¥ Ha3HaYeHue He CUHTe3UpyeMbIX OIIK-3.1-B JI1.6
371eMeHTOB. JInpeKTrBbI KoMnunaTopa. CuctemMHbIe OIIK-3.2-3 JI1.5J12.3
3aa4i. MacouHble BapUaHThI pean3ayu OIIK-3.2-Y JI2.8 J12.7
NpoeKTOB LX(POBLIX ycTpokicTs Ha IT/TUC, OIIK-3.2-B J12.4 J12.6
TIpeuMyILecTBa U HeocTaTky /J1ex/ JI2.1J12.5

JI2.2713.1
JI3.3 JI3.2
31323354
35 06

1.34 ITprmeHeHHe OHOIMOTEUHBIX MOZy/Iel TTaKeTa OIIK-3.1-3 JI1.4J11.1 OK3aMeH
Quartus II /ITp/ OIIK-3.1-Y JI1.2 JI1.3

OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J712.3
OIIK-3.2-Y JI2.8 J12.7
OIIK-3.2-B J12.4 J12.6
JI2.1 J12.5
JI2.2713.1
JI3.3 JI3.2
31323354

35 06




1.35 N3yueHne KoHCreKTa ek, [TogroToBka K 6,3 OIIK-3.1-3 JI1.4J11.1 OK3aMeH
MPAaKTUYeCKUM 3aHATUAM. /Cp/ OIIK-3.1-Y JI1.2 J11.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J12.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4J12.6
J12.1J12.5
J12.2]13.1
J13.3J13.2
31323354
35 36
Paspgen 2.
2.1 UKP /Tema/ 0
2.2 VKP /VIKP/ 0,65 OIIK-3.1-3 JI1.4J11.1 OK3aMeH
OIIK-3.1-Y JI1.2 J11.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J12.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4J12.6
J12.1J12.5
JI2.2]13.1
J13.3J13.2
31323354
35 36
2.3 Koncynbsranmu /Tema/ 0
24 Koncynpranmm /Kuac/ 2 OIIK-3.1-3 JI1.4 J11.1 OK3aMeH
OIIK-3.1-Y JI1.2J11.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J12.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4J12.6
J12.1J12.5
J12.2]13.1
J13.3J13.2
31323354
35 36
2.5 KIIKP /Tema/ 0
2.6 KIIKP /KIIKP/ 15,7 OIIK-3.1-3 JI1.4J11.1 3amura
OIIK-3.1-Y JI1.2 J11.3 KypCOBOH
OIIK-3.1-B JI1.6 paboThI
OIIK-3.2-3 JI1.5J12.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4J12.6
J12.1J12.5
JI2.2]13.1
J13.3J13.2
31323354
35 36
2.7 Ok3ameH /Tema/ 0
2.8 DK3aMeH /JK3aMeH/ 26,35 OIIK-3.1-3 JI1.4 JI1.1 DJK3aMeH
OIIK-3.1-Y JI1.2 J11.3
OIIK-3.1-B JI1.6
OIIK-3.2-3 JI1.5J12.3
OIIK-3.2-Y J12.8 J12.7
OIIK-3.2-B J12.4J12.6
J12.1J12.5
J12.2]13.1
J13.3J13.2
31323354
35 36

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIITUIUVIMHE (MO/YJ/IFO)




O1ieHOUHBIe MaTeprasIbl IPHBEZIeHB] B IPIIOKEHNH K pabodeii mporpaMme JUCHUIIIAHLI (CM. OKyMeHT "O1jeHOUHbIe MaTeprasibl
o aucnurivHe " OCHOBBI TIPOEKTUPOBAHMS 3/IEKTPOHHOM KOMITOHEHTHOM 6a3bl )

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTrypa

6.1.1. OcHoBHaA MTEparTypa

Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue JbC
JI1.1 |Bpyno ®., PomaHoB A. |IIporpammupoBanue FPGA a5 HaunHarowmyx. Coszaiire Mocksa: IMK |978-5-97060-
10., nop H. p., PeBrua | qudpoBble yCTPONCTBA U 3/1EKTPOHHbBIE CXeMBbI C TIOMOLLbIO IIpecc, 2022, 986-6,
10. B. SystemVerilog 304 c. https://e.lanbo
ok.com/book/3
14876
JI1.2 | HoBukos, 1O. B. BeezieHne B 1(POBYIO CXEMOTEXHUKY : yueOHOe mocobue Mockga: 978-5-4497-
Wurepuer- 2389-5,
YHuBepcuTeT https://www.ip
WndopmarponH | rbookshop.ru/
bix TexHomoruii | 133935.html
(UHTYWUT), Aii
Iu Ap Mepua,
2024, 392 c.
JI1.3 | Mypcaes A. X., IpakTUKyM 10 IPOeKTUPOBaHUIO Ha si3blkax VerilogHDL u CaHKT- 978-5-507-
Bypenega O. 1. SystemVerilog : yue6Hoe Tiocobue [j1s1 By30B ITetepOypr: 47548-3,
Jlanb, 2024, 120 | https://e.lanbo
c. ok.com/book/3
87800
JI1.4 |IloBapenkuH H. B. DreKTpOHHas1 KOMIIOHeHTHasi 0a3a, pruMeHsieMast B CaHKT- 978-5-8088-
PaJMOTEXHUYECKOH armaparype : yuebHoe rmocobuve ITetepOypr: 1576-6,
I'YAII, 2021, https://e.lanbo
161 c. ok.com/book/2
16476
JI1.5 |Hauapos /[I. B. KoMOHHaIMOHHBIE ¥ PETUCTPOBBIE IU(POBBIE CXEMBI C CaHKT- 978-5-507-
ucronb3oBaHyeM s3bika VerilogHDL : yue6Hoe mocobue st ITetepOypr: 49044-8,
BY30B Jlanb, 2024, 72 | https://e.lanbo
C. ok.com/book/4
05473
JI1.6 |JIrotoB A.T'., Apby3oB | S3wIk Verilog pyist mporpammupoBanus IVIVIC : yuebHOe Mocksa: PTY 978-5-7339-
B. H., HoBoxxerun M. | mocobue MMUPBA, 2023, |2005-4,
b. 101 c. https://e.lanbo
ok.com/book/3
98114
6.1.2. lonoHuTe/IbHAA IMTEpaTypa
Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
J12.1 |[Tlonskoe A.K. Aspiku VHDL 1 VERILOG B npoekTHpoBaHuy Li(ppoBoit M.:COJIOH- 5-98003-016-
arrapaTyphbl IIpecc, 2003, 6,1
320c.
JI2.2 | Aumxmun A.C. Iudposas cxemorexHuka. I1lar 3a marom M.: Juanor- 978-5-86404-
MU®Y, 2008, |222-9,1

304c.




Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI2.3 | MukymuH A. B., CxeMOTexXHHKa [U(PPOBBIX YCTPOKICTB : yueOHOe 1ocobue HoBocubupck: | 2227-8397,
CenunuH B. 1. Cubupckuit http://www.ipr
rocyzapcreeHH | bookshop.ru/5
1317} 4777 html
YHHBEpCUTET
Te/IEKOMMYHHKa
111515871
MH(OpMaTUKHY,
2007, 327 c.
JI12.4 | Hemygpos B., Maptun | Cucremsl-Ha-Kpucraie. IlpoektupoBanye v pasBuTre M.:Texnocdepa |5-94836-029-
T. , 2004, 216c. 6, 1
JI2.5 | ¥Yrpromos E.IT. Lndposast cxeMOTexXHHKa : Ydeb.1iocobre CII6.:.BXB- 5-8206-0100-
ITetepOypr, 9,1
2004, 528c.
JI2.6 | Cremenko B.b. EDA .TlpakTrika aBTOMaTU3MPOBAHHOIO IPOEKTUPOBAHHS M.:U3parens 5-94740-001-
Pa/IN03/IeEKTPOHHBIX YCTPOWUCTB Mornrauesa 4,1
C.B.;Homumx,
2002, 766c.
JI12.7 | A.C. AlimxmuH IIporpamMmMupyeMble JIOrMUeCKre UHTerpajibHble CXeMbl (4acTb Pssans: PUIL] s
1) : YuebHoe nocobue PT'PTY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/226
JI2.8 | Xappuc [I. M., Xappuc |LudpoBas cxeMoTexXHUKA ¥ apXUTEKTypa KOMIIbIOTepa. Mocksa: IMK |978-5-97060-
C.JL [Jomnonnenve no apxutektype ARM IIpecc, 2019, 650-6,
356 c. https://e.lanbo
ok.com/book/1
11431
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
JI3.1 | AumxmuH A.C. OCHOBBI IPOEKTHPOBAHWSI 37IEKTPOHHOM KOMITOHEHTHOH 6a3bl. Pssans: PUIL] s
U.1 : MeTtoguueckue yKa3aHUs PI'PTY, 2012, https://elib.rsre
u.ru/ebs/downl
0ad/623
JI3.2 | ba3bineB B.K. OCHOBBI TIPOEKTHUPOBAHUSI 3/1IEKTPOHHON KOMITOHEHTHOM 6a3bl Psizanb, 2018, ,1
MeTOZ,. yKas. K KypC. IIpOeKTHPOBaHUIO0 44c.
JI3.3 | AmmxmuH A.C. OCHOBBI TIPOEKTHUPOBAHUSI 3/1IEKTPOHHON KOMITOHEHTHOM 0a3bl Psazans, 2014, ,1
MeTo/. yKa3. K y1ab. pabotam 44c.
6.2. [TepeueHb pecypcoB HH()OPMALIIOHHO-Te/IeKOMMYHHKALMOHHOM ceTH "VHTepHeT"
31 | ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580 p.
32 | Quartus II Vertion 10.0 Handbook. Altera Corporation, 2010. - 2728 p
33 |Modern VLSI  Design. System-on-Chip Design. Third Edition. Prentice Hall PTR, 2002. - 618 c.
34 | ModelSim® Reference Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 356 p.
35 | ModelSim® Tutorial. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 88 p.
36 | DnekTpoHHO-O6MOMMOTeuHast cricteMa «IPRBook». OBC uzgarensctBa «IPRBook»




6.3 IlepeueHb NPOrpaMMHOro o0ecneyeHs1 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeueHb IMIIEH3HOHHOTO ¥ CBODOJHO PACIIPOCTPAHAEMOr0 MPOrPaMMHOr0 ofecreyeHusi, B TOM YHC/Ie

0TeUYeCTBEHHOI'0 MPpOM3BO/ACTBA

HaumenoBanue

Onmcanue

OneparpioHHas cucteMa Windows

Kommepueckas nuiieH3nst

Kaspersky Endpoint Security

Kommepueckas nuiieH3nst

Adobe Acrobat Reader CeobogHoe 10
LibreOffice CeobogHoe 10
ModelSim CeobogHoe 10
Quartus II Web Edition ver. 11.0 CeobogHoe 10

6.3.2 IlepeueHb MHGOPMALIMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE TUCIHIATUINHBI (MO Y JIs)

358 yuebHO-aZIMUHYCTPATHUBHBIN KOPITYC. YueOHast ay{UTOPHsI JJ1s TPOBeieHust yueOHbIX 3aHATHH JIEKLIMOHHOTO 1
CEeMHUHAPCKOTO THIIa, TPYIIOBBIX U MHUBH/YaIbHbIX KOHCY/IbTALMH, TEKYILIEro KOHTPOJISL ¥ IPOMEKYTOUHOM aTTecTalin

1 Crneram3upoBadHast Mebestb (200 MecT), KOMITBIOTED C BO3MOXKHOCTBIO TIOJK/TIOUEHHS K CeTH «VIHTepHeT» U

9KpaH, /0CKa.

obecrieueHHeM /IOCTYTIA B 3/IEKTPOHHYIO MH(POPMaIlMoHHO-00pa3oBaTtenbHyto cpeny PI'PTY, MynbTuMe/jvia TIpOEKTOP,

103 nmabopaTopHBIii KOPITyC. yueOHast ayJUTOpHs /ISl TIPOBeIeHUsT YUeOHBIX 3aHATHH, KOMITLIOTEPHBIN KTacc
9 Crneryam3upoBadHast Mebestb (24 1ocaZlouHBIX MeCTa), MarHUTHO-MapKepHast J0cKa. My/ibTUMeia TIpoeKTop, 1 3KpaH.
ITK. Bo3MOXKHOCTB ITOJK/TFOUeHVsI K ceTH VIHTepHeT 1 obecriedeHreM JOCTYIIA B 37IEKTPOHHYIO HH(OPMAL[FIOHHO-

obpa3zoBaTenbHyIO cpeny PTPTY

8. METOJMNYECKHWE MATEPHWAJIBI 11O JUCIUII/IMHE (MO/JYJ/IFO)

MeTtogudeckoe obecrieueHre JUCLAIUIMHEI IPHBEZIEHO B IIPIOKEHWH K paboueli mporpaMme JUCLMIUIHAHE (CM. JOKYMEHT
"MeToArdecKre yKa3aHuUs AUCLHIUTMHET ' OCHOBBI TIPOEKTHPOBAHWS 37IeEKTPOHHOM KOMITOHEHTHO# 6a3bl )

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMUCHIO

NOZAMUCAHO
3ABEZYIOLLMM
KA®EZPbI

NOANUCAHO
3ABEYIOLLNM
BbIMYCKAIOLLIEW
KA®E[IPbI

NOANNCAHO
HAYAJTbHUKOM YPOI

®reoy BO "PrPTY", PIPTY, Cepebpsikos AHapeii
EBreHbeBuny, 1.0. 3aBeaytowlero kacdeapb! JM1

®reoy BO "PIPTY", PIPTY, Cepebpskos AHapeit
EBreHbeBuY, 1.0. 3aBeaytoLlero kacdeapsl M

®rboy BO "PIrPTY", PIPTY, Ep3binésa AHHa
AnekcaHapoBHa, HavanbHuk YPOT

OnepaTtop 340 000 "Komnahus "TeH3op" —
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27.08.24 16:16 (MSK)
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MpocTtas noanucb

MpocTaa nognucb

MpocTtas noanucb




