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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).

YacTtp 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Moayns aucuuiuine: Moayie crienuanbHOCTH.

Nunexc qucuumiuael: 51.0.03.19.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYILIECTBIISATh
KPUTHYECKHUI aHAIN3
IPOOJIEMHBIX CUTYyalUi
Ha OCHOBE CHCTEMHOT'O
M0/JIX0/1a, BBIPA0ATHIBATh
CTpaTEruI0 ACUCTBUI

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

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

VK-1.2. YMmeeT npuMeHsITh
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

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

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

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

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU

IIpodeccuonanbHbIe KOMIIETEHIUH

[TKP-9. Ciocoben
pa3zpabaThIBaTh

U poBbIe
PAINOTEXHUYECKHE
YCTpOICTBA Ha Ha
COBpeMEHHOM 1udpoBoi
AJIEMEHTHOM 0aze ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX TTAaKETOB
MIPHUKJIATHBIX TIPOTPaMM

[1KP-9.1. 3naer
COBPEMEHHBIN YPOBEHb
MHUKPOIIPOILIECCOPOB,
MHUKPOITPOIIECCOPHBIX CUCTEM,
MIPOTPaMMHUPYEMBIX
JIOTUYECKUX WHTETPATTbHBIX
CXEM M aBTOMaTHU3UPOBAHHBIX
CPEACTB Jisi pa3pabOTKH
W3EJINI Ha UX OCHOBE.

3naet cnoco6s! npumenenus [TJIMC B
PagUOTEXHUYECKHUX YCTPOHUCTBAX

[IKP-9.2. YmeeT BoIOUpaTh
AIIEMEHTHYI0 0a3y Aiis

I GpOBBIX
PaIMOTEXHUYECKUX
YCTPOKCTB.

YMeer paboTaTh ¢ KaTaJloraMH 10 BEIOOPY
AJIeMEHTHOM 0a3bl It HUPPOBBIX POY

ITKP-9.3. Bnaneer
COBPCMCHHBIMU CPEACTBAMU
pa3paboTKu H(PPOBHIX
PaAuOTCXHUYCCKUX
YCTPOKCTB.

Brnaneer HaBbIkaMu 10 pa3paboTKe
dpoBsix POY, B TOM uucie ¢ moMoIipo
CAIIP
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ITIKP-11. Cnocoben
pemaTs 3a1a4u
ONTUMU3ALNH
CYILIECTBYIOIINX U
HOBBIX TEXHUYECKHUX
pELICHUH B yCIOBUAX
aIpUOPHOM
HEONPEIEIEHHOCTH C
IIPUMEHEHHEM ITAKETOB
IIPUKJIAIHBIX IPOrPaAMM

IIKP-11.1. 3#aer MeTOmBI
ONTUMU3ALNH
CYIIECTBYIOIIMX U HOBBIX
TEXHUYECKUX PEIICHUN B
YCJIOBUSIX allpUOPHOU
HEONPEIEICHHOCTH.

3naet cnoco6s! npuMenenust CAIIP npu
PCIICHUH TEXHUYCCKUX 3aaa4

[TKP-11.2. YMmeeT npuMeHsTh
COBPEMEHHBII
MaTeMaTHYeCKUi anmapar JJis
pelIeHus 3aJaun

YmMmeer onuckiBaTh Ha si3bike Verilog HDL
MpOCTHhIE ITU(POBBIC YCTPOUCTBA (CUETUNKH,
MYJIBTHIIEKCOPBI, MAIIIMHBI KOHEYHBIX
COCTOSIHUH, IU(POBBIC GUIBTPHI U T.].)

OIITUMH3aAlUHU.

ITIKP-11.3. Bmageet
METOJIaMH ONITHMH3AIINH
MIPOEKTUPYEMBIX
PaaNO3JIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB.

Brnaneer HaBbIKaMu MOJICIUPOBAHUS paOOTHI
ugpoBoro ycrpoiicta B cpene ModelSim

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

= Beero  |CemecTpsl
Bunapl yueOHOI nesTeIbHOCTH

4acoB | 6 cemecTp
KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 62 62
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHSA 14 14
JlaGopaTopHbie 3aHITHS 20 20
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 46 46

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
BrinosiHeHNE TPAKTUYECKOTO 3aJaHUS 12 12
[ToaroroBka K TECTUPOBAHUIO 22 22
[ToaroroBka k 1abopaTopHOi paboTe, HaNMCaHUE OTYETA 12 12
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpyn0oeMKoOCTh (B 4acax) 144 144
Oo0mas TpyaoemMKocTh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.
Ta6ymma 5.1 — Paszyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlek. Cam. Bcero
Hazpanwust paznenos (Tem) [pak. | JIa6. dopMupyembie
3aH., pab., | gacos (6e3
JUCITUTLIAHBI 3aH., 4 | pad. KOMIIETCHIIHH
q q JK3aMeHa)
6 cemecTp

CornacoBaHa Ha noptane N2 63985 4



1 O0wue cBeneHus 00 4 2 - 6 12 IIKP-9, IIKP-11,
MHTEIPAJIBHBIX CXEMaX C YK-1
IIPOrpaMMUPYEMON CTPYKTYpO
(UCIIC).
2 MeTronoJiorusi U MapuipyT 4 2 - 4 10 ITKP-9, IIKP-11,
npoektupoBanug Ha [TJINC. YK-1
3 Crpykrypa CAIIP nns 4 - 4 8 16 [IKP-9, IIKP-11,
npoextuposanus Ha [TJIMC. YK-1
4 SI3p1ku omMcaHus TU(POBBIX 4 8 12 12 36 [IKP-9, TIKP-11,
ycrpoiicte (Hardware Description YK-1
Languages - HDL).
5 dyuknuoHaneHas Bepudukanus |4 2 4 12 22 ITKP-9, IIKP-11,
HDL-onucanmii. YK-1
6 Cunresupyemocts HDL- 4 - - 2 6 [IKP-9, IIKP-11,
OIMCAHUM. YK-1
7 ApXHUTEKTypa U CXEMOTEXHHUKA 4 - - 2 6 [IKP-9, I[TKP-11,
[JINC. YK-1

Hroro 3a cemectp |28 14 20 46 108

Hroro |28 14 20 46 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs

Haspanwus paznenoB (Tem) Copnep:xanue pa3aenoB (Tem) dopMupyemsie
JUCLUTUIMHBI JUCLUUIUIAHBI (B T.4. TIO JIEKLIUSM) (neKumORHbIe KOMIIETEHIH
3aHATHUA), U
6 cemecTp
1 O0wue cBenenus 00 OO6mume cBeaeHus: 00 MHTErPATBHBIX 4 IIKP-9, IIKP-11,
MHTETPaJbHbIX CXEMax C CXEMax ¢ MpOorpaMMHUpyeMOi YK-1
IporpaMMHUpPyeMOi ctpykrypoii (UCIIC).
crpykrypoit (UCIIC). Kiaccudukanms mudpoBbix
MHUKPOCXEM.
Uroro 4
2 Merononorus u MmapuipyT |MeTogonorust 1 MapuipyT 4 [IKP-9, IIKP-11,
npoektuposanus Ha ITJIMC. [mpoextuposanus Ha I[IJINC. YK-1
OcHOBHBIE 3TaIlbl IPOEKTUPOBAHUS
udpoBsix ycrpoiictB Ha [TJINC.
Hroro 4
3 Crpyxrypa CAIIP nns Crpykrypa CAIIP nus 4 ITKP-9, IIKP-11,
npoexTuposanus Ha [IJIMC. |mpoektupoBanus Ha [TIJIMC. O0630p YK-1
IIPOrPaMMHBIX CPEACTB IS
npoexktuposanus Ha [TJIMC.
Wroro 4
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4 SI3p1ku onMcaHus S3bIku onucaHus HUPPOBIX 4 [IKP-9, IIKP-11,
IU(POBBIX YCTPOUCTB yctpoiictB (Hardware Description YK-1
(Hardware Description Languages - HDL). f3p1k Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peanusanus snemeHTapHbIX
U(POBBIX YCTPOMCTB HA S3BIKE
Verilog.
Htoro 4
5 OyHKUMOHAIBHAS @OyHKIIMOHANbHAS BepU(pUKAIUSL 4 [IKP-9, IIKP-11,
Bepudukanus HDL- HDL-onucanuii. UacTpymeHT YK-1
ONMUCaHUM. MoaenupoBanus ModelSim.
Wuctpyment SignalTap.
Hroro 4
6 Cunresupyemoctb HDL- |Cuntesupyemocts HDL-onucanuid. 4 ITKP-9, TIKP-11,
ONMCaHUM. YK-1
Htoro 4
7 ApxuTektypa u ApXUTEKTypa U CXEMOTEXHHKA 4 [IKP-9, IIKP-11,
cxemorexnuka [1IJIMC. [IJINC. Cuctemsl ¢ YVK-1
ucnosabs3oBanueM [TJIVC.
Htoro 4
Hroro 3a cemectp 28
Uroro 28
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHAPOB)
HasBanus paznenos (tem) | HanmenoBanue npaktuueckux | TpynoeMKocTs, dopmupyembie
JUCIUTITUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIINH
6 cemecTp
1 OGmue cBeneHust 00 [{udpoBble ToruyecKue 2 [IKP-9, I[IKP-11,
MHTETPAJIbHBIX CXEMax C CXEMBI. YK-1
pOrpaMMHUpPyeMOit
cfpyllzTypoﬁp(yI/ICHC). Hroro 2
2 Metononorus 1 mapuipyt  |Onepanuu ¢ TpUrrepamu Ha 2 [TKP-9, IIKP-11,
npoektupoBanus Ha [TJIMC. |sa3p1ke Verilog. VK-1
Hroro 2
4 SI3p1ku onrcanus MUGPOBHIX | OCHOBHBIE JIEMEHTHI U 2 [TKP-9, IIKP-11,
ycrpoiictB (Hardware ¢byHkuuu s3pika Verilog. VYK-1
Description Languages - MyIIbTHILICKCOP, 2 [IKP-9, TIKP-11,
HDL). JIEMYJIbTUILIEKCOD, YK-1
nemmdparop.
CHIBUTOBBIE PETUCTPHI. 2 [TKP-9, I[IKP-11,
YK-1
Pabora ¢ mamsThIO. 2 IIKP-9, IIKP-11,
YK-1
Hroro 8
5 OyHKIMOHATBHAS udposas o6padboTka 2 [TIKP-9, I[IKP-11,
Bepudukanus HDL- CHUTHAJIOB. YK-1
ONMCaHUM. HUrtoro 2
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Hroro 3a cemectp 14
Hroro 14

5.4. JlaGopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEICHO B Ta0uIe 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus paznenos (Tem) HaunmenoBanue dopMupyembie
JUCITUTUTUHBI 71a00paTOPHBIX pabOT Tpynoemkocte, 4 KOMITETCHITH
6 cemecTp
3 Crpykrypa CAIIP s Co3nanue npoekTa B 4 [IKP-9, I[IKP-11, YK-1
npoektuposanus Ha [TJIMC. Quartus II. Jlornueckue
CXEMBI.
Hroro 4
4 S3piku onucanHus LUGpoBbIX |CUETYUKU U I€TUTENN 6 ITIKP-9, TIKP-11, VK-1
yctpoiicts (Hardware YacTOTBHI.
Description Languages - HDL). |Mamumnb! kone4HbIx 6 I[IKP-9, IIKP-11, YK-1
cocrosiHuil (FSM).
Hroro 12
5 OyHKUMOHAIBHAS Wntepoeiic SPI. 4 ITIKP-9, TIKP-11, VK-1
Bepudukanus HDL-onucanmii. WUtoro 4
Uroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / KypcoBasi padoTa
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmmia 5.6 — Busel caMmocTosATeTbHOM pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN

Buael
HasBannus pasznenos . Tpynoemkocts, | PopMupyemsie Dopmsbl
(Tem) TUCUUTUTAHBI CaMOCTOATEILHON q KOMITETCHIINH KOHTPOJIS
paboThI
6 cemecTp

1 O61ue cBenenus 00 |BrmmonHeHue 4 [IKP-9, I[IKP-11, | IIpaktuueckoe
MHTETPAJIbHBIX CXEMAX |MPAKTUYECKOTO YK-1 3a/1aHue
C IporpaMMupyeMon  |3aJaHust
crpykrypoit (UCIIC).  |TIogroroBka k 2 [IKP-9, I[IKP-11, | TectupoBaHue

TECTUPOBAHUIO YK-1

Hroro 6

2 Metonoiorus u IloaroroBka k 4 [IKP-9, [IKP-11, | TectupoBanue
MapIpyT TECTUPOBAHUIO YK-1
?[%;);Ig.l/lpOBaHI/IH Ha Tiroro 1
3 Crpykrypa CAIIP [ToaroroBka k 4 [IKP-9, I[IKP-11, | TectupoBaHue
JUIA IPOCKTUPOBAHUSA | TECTUPOBAHUIO YK-1
Ha [UIAC. [ToxroToBKa K 4 ITIKP-9, [IKP-11, | JlaGopaTopHas

nabopatopHoi pabore, YK-1 pabora

HaIllMCaHUE OTYeTa

Hrtoro 8

CornacoBaHa Ha noptane N2 63985 7



4 SI3pIKK OnMCcaHus Brmonaenune 4 [IKP-9, I[IKP-11, | IIpaktuueckoe
UQPPOBBIX YCTPOUCTB | TPAKTHYECKOTO YK-1 3aJlaHue
(Hardware Description |3amanus
Languages - HDL). [oxaroToBKa K 4 [IKP-9, IIKP-11, | TectupoBasue
TECTUPOBAHUIO YK-1
IToaroroska k 4 ITIKP-9, IIKP-11, | JlaGopaTtopHas
nabopaTopHoii pabdore, VYK-1 pabota
HamucaHue oT4era
Uroro 12
5 dyHKUMOHANIbHAS Brinonnenue 4 [TIKP-9, I[IKP-11, | IIpaktuueckoe
Bepudukanus HDL- MPaKTUYECKOTO YK-1 3a7laHue
OTHMCaHUH. 3a/laHus
IloaroroBka k 4 [IKP-9, [IKP-11, | TectupoBanue
TECTUPOBAHUIO YK-1
[ToaroroBka k 4 [TIKP-9, TIKP-11, | JlaboparopHas
naboparopHoi pabore, YK-1 pabora
HalucaHue oT4eTa
Hroro 12
6 CuHTE3UpyEMOCTh IToaroroska k 2 IIKP-9, IIKP-11, | TectupoBanue
HDL-onucaunuii. TECTUPOBAHUIO YK-1
HUroro 2
7 Apxurtexkrtypa u [ToaroroBka k 2 [TIKP-9, I[IKP-11, | TectupoBanue
cxeMmorexnuka [IJIMC. |TecTupoBanuio YK-1
Hroro 2
Hroro 3a cemectp 46
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 82

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHSITUH
Bunbl yueOHOIl esTenbHOCTH
dopmMmupyemble
Jlex. | IIpak. | Jla6. | Cawm. ®opMbI KOHTPOJIS
KOMTIETCHITHH
3aH. 3aH. pao. pao.
ITKP-9 + + + +  |JIaBoparopnas pabdota, [IpakTuieckoe
3aganue, TectupoBaHue, JK3aMeH
[IKP-11 + + + +  |JlaGopaTopnas pabora, [IpakTHueckoe
3ananue, TectupoBaHue, JK3aMeH
YK-1 + + + +  |JIabopaTtopHas pabora, [IpakTrueckoe
3amanue, TectupoBaHue, JK3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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. . |MakcumanbHbIi 0asmt
MaxkcumanbHbIA MaxkcumanbHbIA
3a IEPUOJ MEKIY Bcero 3a
@DopMbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0asu 3a nepuoj
2KT u Ha xoHen CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 6 12 6 24
[TpakTnueckoe 3a1aHue 10 10 10 30
TectupoBanue 6 5 5 16
OK3aMeH 30
Hroro makcumym 3a 22 27 21 100
epUOL
Hapacratomum ntorom 22 49 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Cremenko B.b. IIJIMC dupmer Altera: snemenTHas 6a3za, cucTeMa MPOSKTUPOBAHUS U S3BIKH
onucanus annapatypsl. - M.: [IMK Ilpecc, 2010. - 573 c. [DnexkTpoHHbIil pecypc]: — Pexum goctyna:
http://e.lanbook.com/book/60976.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. 3otoB B. IO. [IpoekTupoBanne BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe ITJIMC
¢upmbl XILINX®. - M.: I'opstuas nunus-Tenexom, 2006. - 519¢. (nanuuue B 6ubmuorexe TYCVYP - 41
9K3.).

2. YrpiomoB E. I1. ludposas cxemorexnuka: YueGHoe mocodue A By30B. - 2-¢ U3]., Tepepad. u
nor. - CI16.: BXB-Iletepoypr, 2004. - 782c. (nannuue B 6ubnmorexke TYCYP - 20 5k3.).
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3. DIeKTpOHHBIE MPOMBINIICHHBIE YCTpolicTBa: YueOHoe mocobue / A. B. TreipeikuH, A. A.
AuapaxanoB - 2007. 221 c¢. [DOnekTtpoHHBIU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/805.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. [IporpamMmMupoOBaHuEe JOTHYECKUX HHTErPAlbHBIX cXeM: MeTOIMYecKHe yKa3aHus IO
MPOBEJICHUIO MPAKTUIECKUX 3aHATUI U OpraHU3aluy caMocTosTeNbHOM padoTsl / S. B. Kproxkos, /1. A.
[ToxamectoB, XK. T. DpavineeB - 2014. 77 c. [DaexkTpoHHBINA pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/3901.

2. [IporpaMMupoBaHuE JOTHYECKUX HHTETPAJIbHBIX CXeM: MeToaudecKkue yKa3aHHs K
nabopatopusiM pabortam / S. B. Kprokos, JI. A. [TokamecTtoB, XK. T. DpnsiaeeB - 2014. 51 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

3. Hudposoii akcerepomeTp: Mertonnmdeckue ykazaHus K JrabopatopHoil padore Ne8 mo
mucuurunHe «[IporpamMmmupoBanHue TIornYecknx HHTErpabHeIX cxem» / A. A. EBcees, A. H0. AGpamenko
-2016. 9 c. [DnextponHbIit pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6052.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIISAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas mabopatopus WHGOPMAIIMOHHBIX TEXHOJIOTHHN: ydeOHasi ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayIuTOpHUs JJIs NMPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- Jlocka maruutHo-MapkepHass BRAUBERG;

- LMC-100103 3kpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaMa 1o nepumerpy;
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- ITpoextop NEC «M361X»;

- CucremMnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- CPN Tools;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);
- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonp3yercs Trial-xomus);
- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- Oracle VirtualBox;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas nabopatopus MHGOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yUeOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHHUE i KYpCOBOTO MPOEKTUPOBAaHMS (BBINOJHEHHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpusogoMm Master Control Matte 203*203 cm White FiberGlass,
YyepHas KariMa I10 IEPUMETPY;

- IIpoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwurops! (16 mrT.);

- KomnsroTep;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- CPN Tools;

- Far Manager;

- Free Pascal,

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonb3yercs Trial-komus);

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;
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- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;
- Oracle VirtualBox;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 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 ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 O6mue cBeneHus oo [IKP-9, IIKP-11, |IIpakTuueckoe TeMbl NpaKTUYECKUX 3aJaHUI
HMHTErPAJIbHBIX CXEMaXx C VK-1 3a71aHNe
IPOrpaMMHUpPYEMO¥i CTPYKTYpOU TectupoBanue [IpuMepHBIii TIEpedeHb
(UCIIC). TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
2 MeTtoaoiorusi 1 MapuIpyT [TIKP-9, ITKP-11, |TectupoBanue [IpumepHsIil nEpeyeHb
npoextupoBanus Ha [1IJIVC. YK-1 TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
3 Crpykrypa CAIIP mis [TKP-9, TTIKP-11, |JIabopaTopHas Tembl 1a00paTOPHBIX padOT
npoexTrpoBanus Ha [TJINC. YK-1 pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aIaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
4 S3p1ku ommcanus nugposeix | [TKP-9, TIKP-11, |Jlaboparopras Tembl 1ab0paTOPHBIX padoOT
ycrporictB (Hardware YK-1 pabota
Description Languages - HDL). [IpakTHueckoe TeMbl MpaKTUYECKUX 3aJaHUIT
3a/1aHHe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIIMOHHBIX
BOITPOCOB
5 OyHKIMOHATBHAS ITIKP-9, TIKP-11, |JIabopatopHas Tembl 1abopaTopHBIX paboT
Bepudukanus HDL-onucanmii. |YK-1 pabota
IIpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHNe
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
6 Cunresupyemocts HDL- [IKP-9, IIKP-11, |TectupoBaHue IIpuMepHBIil IepeyeHb
OIMCAHUM. YK-1 TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
7 ApxuTekTypa u [TIKP-9, I[IKP-11, |TectupoBanue [IpumepHbIil nEepeyeHb
cxemorexuuka [TJINC. VK-1 TECTOBBIX 3aJaHUH
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX

BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(OPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Ha s3pike Verilog 00BsSBUTH MACCUB MeM U3 YETBIPEX 8-MU Pa3psAIHBIX PETHCTPOB MOXKHO C
MOMOIIBI0 KOHCTPYKIUU: a) reg [7:0] mem [3:0]; 6) reg [3:0] mem [7:0]; B) reg [7:0] [3:0] r; 1)
wire r [7:0] [3:0];
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(O8]

B pesynprate BhimonHeHus omneparuu d=!(4’b0110*4°b0111+4°b0101), d Oynetr uMeTh
3Havenue: a) 1’d1 6) 1°d0 B) 4°’d0100 1) 4°d1011

. st mepenavym naHHBIX MEXIY IByMs ycTpolcTBamu (master u slave) mo unrepdeiicy SPI

MCIIOJIB3YIOTCS IIMHBI: a) miso, mosi, sclk, en, rst 6) miso, mosi B) miso, mosi, preset, sclk r)
miso, mosi, sclk, ss

OOBsIBIICHBI BE TIEpEMEHHBIE: reg a; wire b; [IpucBonThs 3TUM NepeMeHHBIM 3HaueHue 1°bl
MOXHO C IMIOMOIIBIO Ko/a: a) assign a=1’b1l; always @* b=1’bl; 0) assign b=1"bl; always @*
a=1’bl; B) assign a=1"b1; assign b=1"b1; r) always @* a=1’bl; always @* b=1"bl;

. wire [2:0] C; assign C = ~(3’b010+3°b001 + 3°b010); Kakoe 3HaueHue OyneT UMeTh

nepemennas C: a) 3°b101 6) 3°b111 B) 3°b010 r) 3°b011

. Beibepute nmpaBuiIbHBIA BapuaHT OOBSIBICHHUS ABYXMEPHOTO MacCHBa PErUCTPOB U3 8-MU

anemMeHTOB: a) reg [7:0] a; 0) reg a [2:0]; B) reg [7:0] a [2:0]; ) reg [2:0] a [7:0];

. Hucno «-5» B mpssMoM U aomnoJiHUTeabHOM Koze: a) 101; 010 6) 1101; 1011 B) 1011; 1101 1)

010; 101

. IIpu mogaue Ha RS tpurrep xom6uuamuu (S=0, R=1) npoucxoaut: a) YcraHOBKa BBIXOJHOTO

3HaueHus 0) COpoc BHIXOJHOTO 3HAYCHUS B) XpaHECHHE 3HAYEHHUS T') DTO 3alpelieHHOE
COCTOSIHUE

. KommMeHTapuu Ha si3p1ke Verilog MOTyT HaUMHATBCS ¢ cCUMBoOJIa: a) $ 0) “ B) // 1) #
. IIpu o6bsaBnenun peructpa reg [5:0] a = 7’b1011011; Peructp Oyner uMeTh 3HaUYCHHUE: a)

1011011 6) 011011 8) 1101101 r) 101101

Brixoa Moysist MOKET UMETh THUIL: a) MoeT reg, He MoxeT wire 0) He MoxkeT reg, MoxkeT wire
B) MokeT TonbKo integer ) MoXeT u reg u wire

Bxon Momxyns MoxeT uMmeTh THM: a) Moxer reg, He MmoxkeT wire 0) He MoxkeT reg, MoxeT wire
B) MoskeT TonbKo integer ) MoXeT u reg u wire

Ha sa3pike Verilog maccuB maMsTH rom U3 JECSITH BOCBMH OUTHBIX CJIIOB MOKHO OOBSBUTH C
MOMOIIIbIO KOHCTPYKIUU: a) reg [9:0] rom [7:0] 6) memory [7:0] rom [9:0] B) memory [9:0] rom
[7:0] ) reg [7:0] rom [9:0]

KoncranTsl (mapametpsl) a=5 u b=3 Ha sbibike Verilog MOTYT OBITH OOBSBICHBI: a) a=5, b=3;
parameter; 0) parameter a=5, b=3; B) constant a=5, b=3; r) a=5, b=3 constant;
Monynb-testbench B Modelsim congepxut koxa: “timescale 1ns/1ps; ... initial a=0; #10 a=1; end
Uepes kakoe BpeMsi IepeMeHHast a mpuMeT 3HaueHue «1»? a) Ips 6) Ins B) 10ns r) 10ps

Uto peanusyeT KOHCTPYKIIMs, omucaHHas Ha si3bike Verilog. always@(posedge clk) R <= R
>>1; a) CnBur peructpa R Ha 1 paspsa Baeso 0) Casur peructpa R Ha 1 paspsa Bnpaso B)
3anuck B peructp R 3Hauenus 1°b’1 r) Bemonanenue onepanun R «MHOTO 00JIbIIIe» €aMHUIIBI
Kaxkoe 3nauenne Oyaet umets nepemennas W: reg [3:0] r =4’b1010; wire [4:0] W; assigin W =
{r[2:0],2°b11} a) 5’11010 6) 5°b11 B) 5°’b101011 r) 5°b01011

Kakue omepamum mpencTtaBieHbl HUXKE: « * », « ~ », « || » a) Yka3arenb, AeJIeHUE,
KOHKaTeHanus 0) ApudMeTnueckoe YMHOKEHHUE, JTJOTHUeCKas WHBEepcHus, mooutosoe U1 B)
ApudmMeTnyeckoe yMHOXKEHHUE, MOOUTOBas WHBepcus, jJorudeckoe MJIM r) Ykazarens,
noOuToBasi UHBepcus, Jorndeckoe U

Ha sa3pike Verilog peanuzoBana koncTpyknus: reg [1:0] k=2"b0; always @(posedge clk)
k<=k+1’b1; Kakoe 3HaueHue B ACCATUIHOM BHJI€ OyJIe€T UMETh PETUCTP K Mmociie mosBICHUS
IIECTH MPSIMOYTOJIbHBIX UMITYJIbCOB Ha TuHUM clk? a) 2 6) 4 B) 6 1) 0

Kaxko#t TunoBoii snement onuchiBaeT kKoa: module flip flop ( input clk, reset,en, input d, output
reg q ); always @ (posedge clk or posedge reset) if (reset) q <= 0; else if (en) q <= d; endmodule
a) CuaxpoHHbIi D-Tpurrep co cOpocom u BXOJOM pa3pelieHus Ha 3anuchk 0) D-tpurrep c
ACHHXPOHHBIM COPOCOM M BXOJIOM pa3pelieHus Ha 3anmuch B) RS-tpurrep co cOpocom u BXoa1omM
paspenieHus Ha 3amuch r) D-Tpurrep ¢ aCHHXpPOHHBIM COpPOCOM

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Haiitre onpenenenue [IJIMC. Haznauenune u o6nacte ucnonb3oBaHus. Ha3oBUTe OCHOBHBIE

napametps! [TJIMC.
VYerpoiictso TIJINUC.

. bazoBwie noruueckue cxemnl U, WJIN, HE, RS- u D-tpurrep. O6o3HaueHue, onucanue

HPUHIUIIOB PabOThI, TAOIULIBI HCTUHHOCTH.
Onucanue IIJIMC ¢upmer Intel. CemeiictBa IIJIMC, ux Ha3HayeHUs U THUIIOBHIE
XapaKTEPUCTHUKHU.
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11.

12.

13.

14.

15.

16.

17.
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. SI3pIk omucanus anmapatypbl Verilog. bazoBbie MOHATHSA: MOJYJNb, MOPTHI, TUMBI JAaHHBIX.

HpI/IBeCTI/I IMPUMCEPHBI UCITOJIB30BAHUA THUIIOB JAHHBIX U IIOPTOB, OCHOBHBIC OTJINYH.

. SI3pIk omwmcanus anmapatypbl Verilog. OCHOBHBIE ONEpaTOphl, MPEACTABICHHUE IEIbIX U

BC€IICCTBCHHBIX YHUCEII. HpI/IMepBI HCIIOJIb30BAHHA OCHOBHBIX OIICPAaTOPOB.

. SI3pIk onucanus anmapatypsl Verilog. [IponeaypHueiii 610k always u HempepbIBHOE OTIHMCAHHUE,

0coOEHHOCTH HcToJib30BaHus. biokupytomee u HeOmokupytouee npucBoenue. [Ipuseaute
MIPUMEPBHI.

. SI3pIk onucanums anmapatypsl Verilog. Oneparopsl case u for. [Ipumeps! nucmoab30BaHms.
. JlaitiTe onpeneneHne MalliuHbl KOHEYHBIX COCTOAHNI. OnUcaHue U MPUMEP UCTOJIb30BAHMUS.
. [locTossHHOE W omepaTHBHOE 3alMOMHUHAIONIEee yCTpouWcTBO. OTian4usi, 0COOEHHOCTH

MCIIOJIH30BaHUS U ONTUCAHUs Ha si3bike Verilog.

Haiite ompenenenue GyHKIIMOHAILHOMY MojaenupoBaHuio. Kakue 3amaum pemiaroTcs B
npomnecce wmonenupoBanus? HWcmons3zoBanume ModelSim ans GyHKOHOHAIBHOTO
MOJICIIUPOBAHUS, TTOCJIEIOBATEILHOCTh ICUCTBUI TP MoJienpoBannn. Uto Takoe testbench?
[aiiTe ompenenenue TecToBoMy Moayio. [IpuBenure mpuMep TECTOBOTO MOIYJsS JIHOOOTO
IIPOCTOTO MPOEKTA, AaiTe MOSICHEHUE ero padoThI.

[aiite onpenenenue nunrepdeiicy nepenaun nanabix. Kakue uaTepdeiich nepegayn JaHHBIX
owpBaroT? VX oTnuums u o61acth ucnosib3oBanus. OcOOCHHOCTH peanu3aiuu uHTepdeiicon
nepenayn nanubix Ha [TJINC.

[TocnenoBatenpublii mepudepuitnpli nHTEpderic nepenaun gaHubix (SPI). CtpykTrypa
COEJIMHEHUH, BHYTPEHHEE YCTPONUCTBO U TUIIBI UcTionHeHus. Peanuzanus SPI uaTepdeiica Ha
s3pike Verilog.

Hanite onpenenenus [P-snep. [Iporpammubie n annapatHbie [P-sapa 1 UX UCnonab30BaHUE.
[TpuBeaute npumepsl [P-sanep.

JlaiiTe onpeneneHuss uppoBoil 00pabOTKU CUTHAIOB U 1U(poBOro curHaia. OCHOBHBIC
obnactu mpumenenus [{OC. Ocobennoctu ncnonp3zoBanus [{OC na [TJIWC.

Hudposas dunsTpanus. Onucanue KX Gunbtpa B BUE CTPYKTYPHOU CXEMBI M Ha SI3BIKE
Verilog.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

[TudpoBbie IOTHYECKUE CXEMBI.

OcHOBHBIE 3JIeMEHTHI U GYHKIMU s3bIKa Verilog.
Omneparuu ¢ Tpurrepamu Ha sizpike Verilog.
MybTUIUIEKCOD, AEMYIBTHILIEKCOP, AemudpaTop.
CIBUTOBBIE PETUCTPHI.

Pabota ¢ mamAThbio.

Hudposas 06paboTKa CUTHATIOB

9.1.4. Tembl J1a00paTOPHBIX PadoT

Co3pnanue npoekta B Quartus 1. Jlornueckue cxemsl.
CueT4uKH U JeNUTETN YaCTOTHI.

Maruasl KoHeUHbIX cocTosiHui (FSM).

Nutepdetic SPI.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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