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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
MHTETPAJBHBIX CXEM, IPUHIUIIOB IPOSKTHUPOBAHUS IUPPOBBIX cxeM ¢ ucnoib3zoanueM [IJIMC, metonoB
U CPEJICTB OTJIAKU TAKHX CXEM, s3bIKa MPOEKTUPOBaHUs HU(POBbIX ycTpoiictB Verilog HDL.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne cTyAeHTaAaMH 3HAHUN B 00JJACTH NMPOEKTUPOBAHUS HUPPOBBIX CXEM C
ncnons3zoBanuem [IJINC.

2. IlpuobOpeTeHrne yMeHUN MPOEKTUPOBATH TEIEKOMMYHHKannoOHHBIE cucTeMbl Ha [IJIMC ¢
WCIIOIB30BaHUEM sI3bIKa onucaHus udposbix ycrporicts Verilog HDL.

3. OBnajeHue NpakTUYECKUMHU HAaBbIKaMU B 00JIaCTH pa3pabOTKU U OTJIaKU OIMMCAHUH HU(PPOBBIX
yctpoiicTB Ha s3bike Verilog HDL Ha ocHOBe mporpamMmMHOro o0ecriedeHus 3apyO0eXkHbIX GUPM H
OTJIAJIOYHBIX MOAyJiel ¢ ucnosbzoBanueM [IJIMC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Nunexc qucuumiunsl: 51.B.14.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKH, aHANMHM3a U
npeCcTaBIeHU HHPOPMAIINH,
a TaKk)Ke METOJIbI U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

3HaeT MPUHIIMIIBI TIOUCKA, XPAHCHHUS,
00paboTKH, aHAJIN3A U IPEJICTaBICHUS
MHPOPMAIINH, a TAK)KE METO/BI U CPEIICTBA
obecnieueHnss THPOPMALIMOHHOM
0€e301acHOCTH

OIIK-3.2. YmeeT paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4u 00paboTKI
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AINN

YMeeT paboTaTh ¢ HCTOYHUKAMHM
nHpopmaluy u 6a3aMu JJaHHBIX, & TAKKE
pemaTh 3a71a4i 00pabOTKH TaHHBIX C
MTOMOII[bIO COBPEMEHHBIX CPEJICTB
aBTOMAaTH3aIUU

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHanmm3a u
MpeJICTaBICHUS B TpeOyeMoM
dbopmaTe HEOOXOAUMOM
uH(pOpMaIuu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccuoHaNBHOM
JESITEIIBHOCTH

Brnaneet npakTuuecKMMH HaBBIKAMHU TIOMCKA,
XpaHeHus, 00pabOTKH, aHAIN3a U
npeJcTaBiIeHus B TpedyemMoM dopmare
HeoOxoauMoi nH(pOpMaLUU U oOecTieueHus
MH(POPMALIMOHHOM 6€30MacCHOCTH MPH
peleHn! 3aa4 B 00JIacTH
npodeCCUOHATILHOM 1eATEIbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIKP-1. Cnocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICJTUPOBAHUE
00BEKTOB U MPOIIECCOB
10 TUITOBBIM METOIUKAM,
B TOM YHCJIE C
HCIIOJb30BaHUEM
CTaHIAPTHBIX ITAKETOB
MPHUKJIATHBIX TPOTpaMM

[TKP-1.1. Ymeer cTpouTh
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
MOJIyJIeH, Y3JI0B, OJIOKOB
pPaIMOTEXHUYECKUX
YCTPOICTB U CUCTEM.

Crniocoben omnucatp Ha si3bike Verilog HDL
npocThie MU(POBBIC YCTPOHUCTBA (CUETUNKH,
MYJIBTHILICKCOPBI, MAIIIMHBI KOHEUHBIX
COCTOSIHUH, UG POBBIC (GUIBTPHI U T.1.).

I[IKP-1.2. Bnaneet HaBBIKAaMU
KOMITBIOTEPHOTO
MOJEIIUPOBAHUS.

Crnioco0OeH MpoBeCTH MOACTHUPOBAHUE PAOOTHI
g poBoro ycrpoiicta B cpene ModelSim

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero |CemecTpbl
Bunpsl yueOHoM aesTenbHOCTH

4acoB |7 cemecTp

KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenogaparesieM, BCero 60 60

JIeKIIMOHHEBIE 3aHATUS 26 26

IIpaxkTrueckue 3aHATUS 18 18
3
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JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUs 12 12
[ToaroroBka Kk TECTUPOBAHUIO 21 21
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 9 9
[ToaroroBka Kk KOHTPOJILHOU paboTe 6 6
IMoaroroBka u ciava IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocTh (B 3.€.) 4 4

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUTIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Cam. |Bcero uacos

Ha3zBanus pasnenos (Tem) san., [pak. | Jla0. pat., (6e3 dopmupyemble
JCLIUTUTHHEI 3aH., 4 | pao. KOMIIETEHIIH
q q 9K3aMeHa)
7 cemecTp

1 O6mue cBeneHus 00 HHTETPAIbHBIX |2 2 - 7 11 OIIK-3
CXEeMax C MPOrpaMMHpPyeMOin
ctpykrypoit (UCIIC).
2 Merononorus v MapupyT 2 - - 3 5 OIIK-3, IIKP-1
npoektuposanus Ha [TJIMC.
3 Crpyktypa CAIIP ans 2 - 4 6 12 OIIK-3, I[IKP-1
npoektupoBanus Ha [TJIUC.
4 SI3bIKu onrcaHUs IU(POBBIX 10 12 8 16 46 [TKP-1

yctpoiictB (Hardware Description
Languages - HDL).

5 @yHKuMOHANbHAS BepU(pUKAIUL 4 4 4 10 22 [IKP-1
HDL-onucanuii.

6 Cuntesupyemocts HDL-omucanmii. |2 - - 3 5 OIIK-3
7 ApXUTEKTypa U CXEMOTEXHHUKA 4 - - 3 7 OIIK-3
[JINC.

Hroro 3a cemectp |26 18 16 48 108
Hroro |26 18 16 |48 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pa3iesioB (TeM) TUCUUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIHSIM)

TpynoemkocThb
Haspanus paznenos (Tem) Copepxanue pa3esoB (TeM) (EZKHHOHHHG dopmupyemsbie
TVCIUTUTAHBI JUCIIATUTAHBI (B T.9. TIO JICKIIHSIM) KOMIIETEHIIH
3aHATHA), U
7 cemecTp
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1 O6mue cBeneHus oo OOm1re cBeeHus: 00 MHTETPATBHBIX 2 OIIK-3
MHTETPAJIbHBIX CXEMax C CXEMax C [POrpaMMHUpyeMOi
IpOrpaMMUpyeMOit ctpykrypoit (UCIIC).
crpykrypoit (UCIIC). Knaccudukanms nudpoBsix
MHUKPOCXEM.
Hroro 2
2 Merononorus u MapupyT |MeTonosorus u MapipyT 2 OIIK-3, ITIKP-1
npoextupoBanus Ha [TJIMC. |npoextuposanus Ha [IJINC.
OcCHOBHBIE 3TaIlbl IPOEKTUPOBAHUS
1udpoBsIx yctpoiicTB Ha [TJIMC.
HUroro 2
3 Crpykrypa CAIIP nus Crpykrypa CAIIP gns 2 OIIK-3, TTIKP-1
npoektupoBanus Ha [IJIMC. |mpoexktupoBanus Ha [IJIMC. O630p
IIPOrPaMMHBIX CPEACTB IS
npoexktuposanus Ha [IJIUC.
Htoro 2
4 SI3p1ku onMcaHus S3pIku onucaHus HUPPOBBIX 10 [TKP-1
U(PPOBBIX YCTPOUCTB ycrpotictB (Hardware Description
(Hardware Description Languages - HDL). f3pik Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peanusanus snemeHTapHbIX
U(PPOBBIX YCTPOWUCTB HA S3BIKE
Verilog.
Hroro 10
5 OyHKUMOHAIBHASA @OyHKIMOHANbHAS BepU(pUKAIUSL 4 ITIKP-1
Bepudukanus HDL- HDL-onucanuii. UactpyMeHT
ONMUCaHUM. MoaenupoBanusi ModelSim.
Wuctpyment SignalTap.
HUroro 4
6 Cunresupyemoctb HDL- |Cunresupyemocts HDL-onucanmii. 2 OIIK-3
OITHCAHMIA. HUToro 2
7 ApxuTektypa u ApXUTEKTYypa U CXEMOTEXHUKA 4 OIIK-3
cxemorexHuka [IJINC. [IJIMC. Cuctemsl ¢ UCTIONb30BAaHUEM
I[UI1C.
Hroro 4
Hroro 3a cemectp 26
Htoro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHMe NpakTUYECKUX dopMupyemble
N TpynoemMkocTh, 4
JUCIUIIAHBI 3aHATUN (CEMHHAPOB) KOMIIETEHIIUH
7 cemecTp
1 O6uue cBenenus oo HudpoBsle T0rnyecKre CXeMBbl. 2 OIIK-3
MHTETPAJIBHBIX CXEMaxX C
[IpOrpaMMUpPYyEMOU Hroro 2
ctpyktypoit (UCIIC).
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4 SI3p1ku onrcanus MUGPoBbIX | OCHOBHBIE 3JIEMEHTHI I (PYHKIIHH 4 IIKP-1
ycrporictB (Hardware s3bIka Verilog.
Description Languages - Omnepanuu ¢ TpUrrepamMu Ha 2 [TKP-1
HDL). sa3bike Verilog.
MynbTHILIEKCOD, 2 ITIKP-1
JIeMyJIbTHILIEKCOP, AetmudpaTop.
CaBUTrOBbBIE PETUCTPHI. 2 [IKP-1
PaGora ¢ mamsThI0. 2 [TKP-1
Hroro 12
5 ®yHKUHMOHAJIbHAS [udposas 06paboTKa CUTHAJIOB. 4 [TKP-1
Bepudukanus HDL-onmucanmii. HUrtoro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padoT

HasBanus paznenos (Tem) HaumenoBanue dopmMmupyembie
UCIAILINHBI 1abopaTopHBIX paboT Tpynoemkocts, u KOMIIETEHIIUHU
7 cemecTp
3 Crpykrypa CAIIP s Co3znanue npoekrta B Quartus 4 ITKP-1
npoektuposanus Ha [TJIMC. II. Jlornyeckue cXeMsl.
Hroro 4
4 SI3pIku onrcaHus ITU(POBBIX CYeT4YMKH U IeTTUTENN 4 ITKP-1
ycrporictB (Hardware Description |4acToThI.
Languages - HDL). MamnHabl KOHEYHBIX 4 ITKP-1
cocrosinuit (FSM).
Uroro 8
5 OyHKIMOHATBHAS Wurepdetic SPI. 4 ITKP-1
Bepudukanus HDL-onucanui. HUtoro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi pabora
He npenycMoTpeHo yueOHbBIM IIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMocToATeTbHOM paboThI, TPYJOEMKOCTh U (POPMHUPYEMBbIe KOMIICTCHIIMH TIPE/ICTaBICHBI B
Tabmuie 5.6.
Tabmuia 5.6 — Buibl caMOCTOSITENIEHOM paboThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN

HasBanus paznenos | Bunsl camocrodarensHol | TpynoeMkocts, | opmupyemslie ®opMmbl
(TeM) TUCHMILIMHEI paboThI q KOMIIETEHIINH KOHTPOJIS
7 cemecTp
1 O0mue cBenenus o0 |Brionuenne 4 OIIK-3 [TpakTrueckoe
MHTETPAJIBHBIX CXEMAX |IPAKTHYECKOIO 3aJaHus 3aJlaHue
C MPOrpaMMHUpYeMoi | TloaroToBka K 3 OIIK-3 TectupoBanue
crpyktypoit (MCIIC). | tectuposanuio
Hroro 7
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2 MeTtomoorus u IToaroroBka x 3 OIIK-3, IIKP-1 | TectupoBanue
MapupyT TECTUPOBAHUIO
E}j;);}g.npOBaHm Ha oo 3
3 Crpykrypa CAIIP [ToaroroBka k 3 ITKP-1 JlaGopaTopHas
JUISl IPOEKTHPOBAaHUs | J1TabopaTopHOH pabdoTe, pabora
Ha [TJIC. HaIlUCaHHUE OTYeTa
ITogroroska k 3 ITKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
4 SI3pIKM OIIMCaHUS IToaroroBka x 6 TIKP-1 KonTponbhas
U(POBBIX YCTPOUCTB | KOHTPOJIBHOW padboTe pabora
(Hardware Description |[Toaroroska k 3 ITKP-1 JlaGopatopHas
Languages - HDL). nabopatopHoii padore, pabota
HaMMCcaHue oT4eTa
Brinosninenue 4 [TKP-1 [IpakTrueckoe
MIPAKTUYECKOI0 3aJIaHuUs 3aJlaHue
IToaroroBka x 3 TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
5 OyHKIHMOHATBHAS [ToaroroBka k 3 [TKP-1 JlabopaTopHas
Bepudukanus HDL- nabopaTopHoii paboTe, pabora
ONMCAHUH. HanucaHue oT4eTa
Brinonnenue 4 ITKP-1 [IpakTrueckoe
MPAKTUYECKOTO 3a/IaHus 3aJlaHue
ITogroroska k 3 ITKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 10
6 CUHTE3UpyEMOCTD [ToaroroBka k 3 OIIK-3 TectupoBanue
HDL-onucanuid. TECTUPOBAHUIO
Htoro 3
7 ApxuTektypa u [ToaroroBka k 3 OIIK-3 TectupoBanue
cxemorexHuka [IJIUC. |TectupoBanuio
Hroro 3
Hroro 3a cemectp 48
IlonroroBka u ciaya 36 OK3amMeH
9K3aMeHa
Hroro 84

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHH
Buapl yueOHOM esITeIbHOCTH
dopmupyembie
Jlex. Ipaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMIIETEHIIUH
3aH. 3aH. pao. pao.
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OIIK-3 + + + +  |JIabopaTtopnas pabora, [IpakTrueckoe
3amanue, TectupoBanue, JK3aMeH

ITKP-1 + + + + Kontponbnas padota, JlaboparopHas
paborta, [IpakTuyeckoe 3ananue,
TectupoBanue, Jxk3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

Bbannbable onleHkH U1t OpPM KOHTPOJISt IPECTABICHBI B Ta0uie 6.1.
Tab6muma 6.1 — bamnbHbIE OLEHKH

N . MakcumanbHbIN
MaxkcuManbHbII MaxkcuManbHbII
0as 3a mepuos Bcero 3a
DopMBbI KOHTPOJIA 6amn Ha 1-y10 KT ¢ 0as 3a mepuos
Mexny 2KT u Ha CEeMEeCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ cemMecTpa
7 cemecTp
KonTponbhas pabota 7 0 0 7
JlaGopaTtopHnas pabota 7 14 7 28
[TpakTrueckoe 3agaHue 5 8 6 19
TecTtupoBanue 5 6 5 16
DK3ameH 30
HToro MakcumyM 3a 24 28 18 100
nepuos
Hapacraromum nrorom 24 52 70 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bannel Ha naTy TEKymero KOHTPOJIsS Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OatoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOJIHYIO OLICHKY
Hroroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. Cremenko B.b. IINIMC ¢upmser Altera: snemenTHas 6a3a, cucteMa MPOSKTUPOBAHUS U S3BIKU
onucanus anmnaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [DnekTponHslii pecypc|: — Pexum nocrtyna:
http://e.lanbook.com/book/60976.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. 3otoB B. IO. [IpoekTupoBanne BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe [1JIMC
¢upmbl XILINX®. - M.: INopstaas nuaus-Tenexom, 2006. - 519¢. (manuune B Oubmmorexe TYCVYP - 41
9K3.).

2. Yrpiomos E. I1. [ludposas cxemoTexauka: YaeOHOe mocodue Juist By30B. - 2-¢ U31I., iepepad. u
nor. - CI16.: BXB-Iletepoypr, 2004. - 782c¢. (nanmune B 6udbmmoreke TYCVYP - 20 k3.).

3. [IporpammMupoBaHue JTOTHYECKUX MHTETPAJBHBIX cXeM: Y4eOHOe MeTogudeckoe rnocooue /
[ToxamectoB 1. A., Kprokos . B., Opabinees XK. T. — 2021. 101 c. [DnexTponHsIit pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9628.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. [IlporpaMMupoBaHue JOTHYECKUX MHTETPaJbHBIX CcXxeM: MeToauuecKue yKa3aHHs K
nabopatopusiM pabotam / . B. Kprokos, I. A. IlokamectoB, XK. T. Dpasinees - 2014. 51 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/3898.

2. [IporpamMmMupoBaHuEe JOTHYECKUX HHTErpPalbHBIX cXeM: MeToauYecKue yKa3aHus IO
MPOBEJICHUIO NMPAKTUYECKUX 3aHATUI U OpraHu3aluu caMocTosTeNbHOM padoTsl / 5. B. Kprokos, /1. A.
[TokamectoB, XK. T. DpavineeB - 2014. 77 c. [DaekTpoHHbId pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/3901.

3. Hudposoil akcenepomeTp: Meroauueckue ykazaHus K jnabopatopHoi pabore Ne mo
mucuuruinne «IIporpammupoBaHue JIornueckux HHTErpanbHbeix cxem» / A. A. EBcees, A. HO. AGpamenko
-2016. 9 c. [DnexkTponHbIi pecypc]: — Pexxum nocrtymna: https://edu.tusur.ru/publications/6052.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A5 JUII
€ OrpAaHUYeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxcs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
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MeOenpto. iMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYCCKHE WILTIOCTPAIMH IO JICKIIMOHHBIM pa3zesiaM TUCIIHILTHHEI.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydeOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIa, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUU MPAKTUYECKOTO THUMa, ydueOHas
ayIUTOpHUsS JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro THIA, yueOHas ayIUTOpUS ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUS (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHue A IPOBEICHUs TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHE IS
MIPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Beprmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u uHmxe;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUISI TPOBEACHHS 3aHITHH
JEKIUOHHOTO THUIA, yueOHas ayAuTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJis NPOBEACHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIECHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 47, 309 ayg.

Onucanue uMeroLerocs 000pya0BaHus:

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacIoioKeHHbBIE 110 aJipecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[lepeyeHb mporpaMMHOT0 0OecreueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;
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- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 O6uue cBenenus oo OIIK-3 [TpakTueckoe Tembl IpakTUUECKUX 3aJaHUN
MHTETPAJIBHBIX CXEMaxX C 3a/1aHue
IIPOrpaMMHUPYEMOH CTPYKTYpOH TecTtupoBanue [IpumepHBIil nepeyeHb
(ACIIC). TECTOBBIX 3aIaHHi1
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
2 Merononorus 1 MapupyT OIIK-3, [IKP-1  |TectupoBaHnue IIpuMepHBIil IepeyeHb
npoektupoBanus Ha [IJIMC. TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
3 Crpykrypa CAIIP s OIIK-3, IIKP-1 |JIaGoparopHas Tembl 1abopaTopHBIX paboT
npoektupoBanus Ha [IJINC. pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 S3piku onucanus nugposbix | ITKP-1 KoHntposbHas [IpumepHBIil nepeyeHb

ycrpoiicts (Hardware pabota BAapUAHTOB (3aJaHUI)
Description Languages - HDL). KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1laHue
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
5 @yHKIMOHAIbHAS IIKP-1 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
Bepudukanus HDL-onucanuii. pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
6 Cunresupyemocts HDL- OIIK-3 TecTtupoBanue [IpumepHBIil nepeueHb
OIMCAHUM. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
7 ApxuTtektypa u OIIK-3 TectupoBanue [IpuMepHBIil nepeyeHb
cxemorexnuka [IJIVC. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHHUS IO
JUCHUIUIMHE NpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCIHUTIINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bannet 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o011e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCIEUIHOE, HO HE
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHUE
yMEHHE HABBIKOB
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4 (xopotio)

5 (OTJIMYHO)

ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJiepKanue coJiepKaIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
>90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Ha s3pike Verilog 00BSABUTh MAaCCHB Mem U3 YETHIPEX 8-MH pa3psIHBIX PETHUCTPOB MOXKHO C
MIOMOIIBIO0 KOHCTPYKIIUU:
a) reg [7:0] mem [3:0];
0) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];
2. B pesynbrare BoinosiHeHus omnepamuu d=!(4’b0110*4°b0111+4°b0101), d 6Gyner umeThb

3HAUYCHHUC:
a) 1’d1
6) 1°d0
B) 4°d0100
r) 4°d1011

3. Jlus mepenadyu JaHHBIX MEXKIY IBYyMsl ycTpoicTBamu (master u slave) mo unrepdeiicy SPI
UCTIONB3YIOTCS IUHBL:
a) miso, mosi, sclk, en, rst
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0) miso, mosi
B) miso, mosi, preset, sclk
r) miso, mosi, sclk, ss
4. OObBsBICHBI IBE IEPEMEHHEBIE: Teg a; wire b;
[TpucBouTh ATUM NIEPEMEHHBIM 3HAaUCHHUE 1’b1 MOXHO ¢ TOMOIIBIO KOJA:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"bl; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl;
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemennas C:
a) 3°’b101
6) 3’bl11
B) 3°b010
r) 3’b011
6. BeiOepuTe NnpaBHIBLHBIM BapUaHT OOBSBICHUS IBYXMEPHOIO MacCHBa PETUCTPOB U3 8-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];
7. Uucno «-5» B OpsIMOM U JOTIOJIHUTEILHOM KOJIE:
a) 101; 010
6) 1101; 1011
B) 1011; 1101
r) 010; 101
8. Ilpu momaue Ha RS Tpurrep kombunanuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUECHUS
6) COpoC BBIXOAHOTO 3HAYCHUS
B) XpaHEHUE 3HAUYCHUS
r) DTO 3alpelieHHOe COCTOSHUE
9. KomMmeHTapuu Ha si3pike Verilog MOTYT HAUMHATHCSI C CUMBOJIA:
a)$
o)
B) //
r) #
10. TIpu o6bsiBneHun peructpa reg [5:01a=7"b1011011;
Peructp Oyzaer numeTh 3HaUCHHE:
a) 1011011
6) 011011
B) 1101101
r) 101101
11. Bbixoa Moaysisi MOKET UMETh THIT:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxert u reg u wire
12. Bxox MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire
13. Ha s3pike Verilog MaccuB mamsTH rom U3 JI€CATH BOCbMH OUTHBIX CJIOB MOXHO OOBSBHUTH C
MOMOUIbI0 KOHCTPYKIHUU:
a) reg [9:0] rom [7:0]
6) memory [7:0] rom [9:0]
B) memory [9:0] rom [7:0]
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r) reg [7:0] rom [9:0]
14. KoncranTts! (mapametpsl) a=5 u b=3 Ha sibibike Verilog MOTYT OBITh OOBSBIICHBI:
a) a=5, b=3; parameter;
0) parameter a=5, b=3;
B) constant a=5, b=3;
r) a=5, b=3 constant;
15. Monynb-testbench B8 Modelsim cogep>xut kox:
“timescale Ins/1ps;

initial
a=0;
#10
a=l1;
end
Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?
a) Ips
0) Ins
B) 10ns
r) 10ps
16. Uto peanu3yeT KOHCTPYKIIHS, ONMCAHHAs Ha si3bIke Verilog.
always@(posedge clk)
R <=R>>1;
a) Cnour peructpa R Ha 1 pa3psin Bi1eBo
0) CnBur peructpa R Ha 1 pa3psin BrpaBo
B) 3anuck B peructp R 3Hauenus 1°b’1
r) Bemonnenue onepanuu R «MHoro 601b111€)» e TUHUTIBI
17. Kakoe 3HaueHue OyaeT UMeTh nmepeMeHHast W:
reg [3:0] r=4’b1010;
wire [4:0] W;
assigin W = {r[2:0], 2’b11}
a) 5’b11010
0) 5’bl1
B) 5’b101011
r) 5’01011
18. Kakue onepanuu npeacTaBieHbl HIXKE:
CE» C~», «||»
a) Ykaszatelnb, AelieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi HHBepcus, mooburosoe 1
B) ApudmMeTnueckoe yMHOXKECHHE, TOOUTOBasi MHBEpcHs, jorudeckoe NJIN
r) YKasareinb, moOUTOBast HHBEPCHS, JIornueckoe U
19. Ha s3eike Verilog peann3zoBana KOHCTPYKIIHS:
reg [1:0] k=2"b0;
always @(posedge clk)
k<=k+1’bl;
Kakoe 3HaueHue B JeCATUYHOM BHUJE OyaeT UMeTh perucTp k mocne mosiBieHHs MIECTH
MPSIMOYTOJIBHBIX UMITYJIbCOB Ha TUHUU clk?
a)2
0) 4
B) 6
r) 0
20. Kakoii THIIOBOH 3JIEMEHT OIMUCKHIBAET KOI:
module flip flop (
input clk, reset,en,

input d,
output reg q
);

always @ (posedge clk or posedge reset)
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11.

12.

13.

14.

15.

16.

17.

Nk~

if (reset)

q<=0;

else if (en)

q<=d;

endmodule

a) CuaxpoHHbIi D-TpHrrep co cOpocoM M BXOJI0M pa3pelIeHus Ha 3aITUCh
0) D-Tpurrep ¢ aCHHXpOHHBIM COPOCOM M BXOJIOM pa3peIieHus Ha 3alucCh
B) RS-tpurrep co copocom u BX070M paspenieHus Ha 3aMuch

r) D-Tpurrep ¢ acCHHXpOHHBIM COpOCOM

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Hatite onpenenenue [IJIMC. Haznauenue u o6nacTh Mcnonb3oBaHus. Ha3oBUTE OCHOBHBIE

napametps! [TJIMC.
VYerpoiictso TJINUC.

. bazoBwie nmoruueckue cxemol U, WJIN, HE, RS- u D-tpurrep. O6o3HaueHue, onucanue

MPUHIUIIOB Pa0OThI, TAOIULIBI HCTUHHOCTH.

Onucanue IIJIMC ¢upmer Intel. CemeiictBa IIJIMC, ux Ha3HayeHUs U THUIIOBBIE
XapaKTEPUCTHUKHU.

S3bIk ommcaHusa annapatypsl Verilog. ba3oBele MOHATUA: MOAYIb, MOPTHI, TUIBI JaHHBIX.
ITpuBecT npUMepbI UCTIOIB30BAHMSI TUIIOB JAHHBIX U IIOPTOB, OCHOBHBIE OTJIMYUS.

. SI3p1k onucanus anmapatypsl Verilog. OcHOBHBIE omepaTopbl, MNPEACTaBICHUE LEIbIX U

BCIICCTBCHHBIX YHCCII. HpI/IMCpBI HCIIOJIb30BAHHA OCHOBHBIX OIICPAaTOPOB.

. SI3pIk onmcanus annaparypsl Verilog. IIponenypuslit 6510k always u HerpepbIBHOE OIMCAHHE,

0COOEHHOCTH HUCIIOJIb30BaHuA. biokupyromee u Heblokupytomee npucBoenue. [Ipusenure
IIPUMEPBHL.

. SI3bIk omucanus anmnapatypsl Verilog. Oneparopsr case u for. [Ipumeps! HCTIONb30BaHUS.
. Haiite onpeneneHre MaliHbl KOHEYHBIX COCTOSIHUNA. OnrcaHie U MPUMEpP HCTIOJIb30BaHMS.
. [locTossHHOE W omepaTHBHOE 3alOMHHalOmee ycTpoicTBO. OTan4us, 0COOEHHOCTH

MCTIONIb30BaHUs U ONMCaHUs Ha si3bike Verilog.

Jaiite ompenenenue (GyHKIMOHAIBHOMY MojaenupoBaHuio. Kakue 3agaun pemaiorcs B
npounecce wmonenupoBanua? HWcmonb3zoBanue ModelSim nns ¢yHKIMOHAIBHOTO
MOJICIIMPOBAHMSL, TTOCIIEI0BATEIBHOCTD JEHCTBUI TPH MoearpoBanuu. Uto takoe testbench?
JaiiTe ompezneneHue TecToBoMy Moayuo. IIpuBenure mpumep TECTOBOTO MOJIYJS JTH000TO
IPOCTOTO MPOEKTA, aiiTe MOACHEHHE ero paboTHI.

Jaiite onpenenenue nnrepdeiicy nepenaun nanubix. Kakue nnrepdeiicsl nepenadn JaHHBIX
obiBatoT? VX oTiamuust U 06sacTh ucnonb3oBanus. OCOOCHHOCTH peann3anuu HHTepQeicos
nepeaaun nanubix Ha [JINC.

[TocnenoBarenbHblil nepudepuitnbiii uHTepdeiic nepenaun ganasix (SPI). Ctpyktypa
COEJIMHEHUH, BHYTPEHHEE YCTPOMCTBO M TUIBI HcnoidHeHus. Peanuzanus SPI untepdeiica Ha
s3pike Verilog.

[Haiite onpenenenus IP-sanep. IIporpammusie u annapatasle IP-sgapa U UX UCIOIB30BaHHUE.
IIpusenure npumepst IP-anep.

Haiite onpenenenus uudpoBoil 06paboTku curHanoB u 1uppoBoro currana. OCHOBHbBIE
obmactu npumenenus LIOC. Oco6ennoctu ucnonb3oBanust LHOC na ITVIUC.

[udposas ¢punprpanus. Onucanue KUX ¢unprpa B BUAEC CTPYKTYPHON CXEMBI M Ha SI3BIKE
Verilog.

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

[{udpoBble TOrMYecKrue CXEMBbI.

OcHOBHBIE 2JIEMEHTHI U QyHKIINH s13bIKa Verilog.
Orneparnuu ¢ Tpurrepamu Ha sizbike Verilog.
MynpTuIiekcop, 1eMyJIbTUILIEKCOD, AeudpaTop.
CABUTOBBIE PETUCTPBHI.

Pabora ¢ mamsTbI0.

[Hudposas 06paboTKa CUTHAIOB.

9.1.4. Tembl 1a00paTOPHBIX padOT
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Co3pnanue npoekta B Quartus 1. Jlornueckue cxemsl.
CueT4uKH U JeNUTETN YaCTOTHI.

Maruasl KoHeUHbIX cocTosiHui (FSM).

Wutepdetic SPI.

Sl ol e

9.1.5. IlpuMepHbBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. PeanusoBatk Ha s3bike Verilog AenuTens 4acTOTHI C ACHHXPOHHBIM COPOCOM, YTOOBI MOIYYUTh
TaKTOBBIM curHain ¢ yactoto pasHoil 1 I'. Yactora BxogHoro curnana 256 I'u. Hapucosats
SMIOPHI HAIPSHKEHUHN, IEMOHCTPUPYIOIINE PadOTy ASTUTES.

2. PeanuzoBath 16 — pa3psaHblil CYETYMK C BOBMOYKHOCTBIO PEBEPCUBHOIO cueTa. HanpasneHue
cyeTa yKa3bIBaeTCs JIOTHYECKHM YPOBHEM Ha Bxoje. Jlornueckuit Hoib — NpuOaBIIseT eUHUILY,
Jlornueckas enuHuIA — OTHUMAET.

3. PeanuzoBaTh BBIYMCIUTEIBHOE YCTPOICTBO ISl CIOKEHUS, BBIYMTAHUS U YMHOKEHUS JIBYX
KOMIIJIEKCHBIX YKcell. BXOJHBIMU TaHHBIMU 71 YCTPOMCTBA SIBISETCS YEThIpe 12-paspsaHbIxX
qyucia, IJe MNEpPBbIE ABA: pEaJlbHOE U MHHUMOE 3HAu€HUE IEPBOTO YMCJIa, NOCIEIHUE /BA:
peanbHOE U MHUMOE 3Hau€HHE BTOPOro uucia. OOBSICHUTH BHIOOP pa3psiAHOCTU BBIXOTHBIX
JTAHHBIX.

4. Jlana cxeMa, HEOOXOAMMO HAMKMCATh KOJI, OMUCHIBAIOIINUN CXEMY.

Jan Koz, He06X0IMMO HApUCOBAThH CXEMY, OITMCAHHYIO KOJIOM.

e

9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliiei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

Hauatp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITAThCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

Ha nepBom JeKIIMOHHOM 3aHATHHU MPENOIaBaTellb JOJKEH ONpPeleIUTh OCHOBHbBIE LIETH U3YUESHHS
JTUCHUTIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsl CAMOCTOSITEIbHOTO U3YUYEHUs, pacckazaTh O MOPSAKE U
METOJIMKaX MPOBEJCHUS 3aHATHII.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLIGHOYHBIE MaTepHabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.2.
Tabnuna 9.2 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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