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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
W3yueHne apXUTEKTypbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPaMMHUPYEMbIX JOIMUYECKUX HHTE-
IpalbHBIX CXEM, IIPUHIUIOB MPOEKTUPOBaHU LUPPOBBIX cxeM ¢ ucnosb3oBanueM [IJIMC, metonoB u
CPEJICTB OTJIAJIKU TAaKUX CXEM, sI3bIKa IPOEKTUpOBaHUs LU (ppoBbIX ycTpoiicTB Verilog HDL.

1.2. 3ajaun AMCUMILINHBI

— IIpuobperenue cryneHTaMH 3HaHU B 00JaCTU MPOEKTUPOBAHUS HU(MPOBBIX CXEM C HCIONb-
3oBanueM [TJIMC.

— TlpuoOpereHne yMeHMI MPOSKTUPOBATh TeIeKOMMYHUKaMOHHbIE cucTteMbl Ha [TJIMC ¢ uc-
MOJIb30BaHUEM sI3bIKa OMUcaHus MUPPOBbIX ycTpoiicTB Verilog HDL.

— OsnaseHne MPaKTUYECKIMH HaBBIKAMH B 00JIaCTH pa3pabOTKH M OTIAIKU OMHCAHUN IUppo-
BBIX yCTpOHCTB Ha si3bike Verilog HDL Ha ocHOBe mporpamMmmMHOro obecrnedyeHust 3apyoexHbIx (GUpM H OT-
JTAJ0YHBIX MoayJiel ¢ ucnonb3oBanuem [1JIMC

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuuminna «IIporpamMupoBanue jgorudeckux uHTerpaibHbix cxem» (b1.B.JIB.5.1) otHocutcs
K OJioKy 1 (BapuaTuBHas 4acTb).
[TpenmecTByOIUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Basi 00paboOTKa CUTHAJIOB.
[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIFOYAsl IIOATOTOBKY K IPOLIEAYPE 3aLIUThI U ITpoLeypy 3amuThl, [Ipeaaumiomuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— IIK-15 ymenuem pa3pabarsiBaTh 1 0GOPMIISATH PA3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTALHIO;

— TIK-19 TOTOBHOCTBIO K OpraHu3anuu padboT MO MPAKTUIECKOMY HCIOJIB30BAHHUIO M BHENpE-
HUIO pE3YJIbTaTOB UCCIIEIOBAHMIA;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh [IPUHLUIIBI, OCHOBHbIE aJITOPUTMBI U YCTPOHCTBA IIM(PPOBOI 0OpPAOOTKH CUTHAJIOB; HJIe-
MEHTHYIO 0a3y U CXeMOTEXHUKY HHU(POBBIX U MUKPOIIPOLIECCOPHBIX YCTPOHCTB MEKTPOCBS3H.

—  yYMeTb IIPOBOAXTH aHAIU3 U CUHTE3 JIOTMYECKUX YCTPOMCTB, CHHTE3UPOBATh C UCIOJIb30BaHU -
€M COBPEMEHHON MHMKPO3JIEKTPOHHOM 3JIEMEHTHOM 0a3bl I (POBBIE YCTPONCTBA.

—  BJIA/IeTh HaBbIKAMU NIPAKTUYECKOM pabOTHI C JAOOPATOPHBIMU MAaKETAMH aHAJIOTOBBIX U LU -
POBBIX YCTPOMCTB, METOJAMU KOMIIBIOTEPHOTO MOJEIUPOBAHUS (PU3UUECKUX IPOLECCOB IpHU IMepeaaye
UHPOPMALIUH; TEOPETUYECKUMH U SKCIEPUMEHTATBHBIMH METONAMH HCCIIEIOBAaHUS C LEIBI0 OCBOCHHS
HOBBIX EPCHEKTUBHBIX TEXHOIOTUI 00pabOTKH LIU(POBBIX CUTHAJIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EeMKOCTb JUCLUUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIBI U IIPE/CcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 80 80
Jlexknun 32 32
[IpakTHueckue 3aHATH 14 14
JlaGopaTtopHbIe pabOThI 34 34
CamocrosTenpHas paboTa (BCero) 64 64
[ToaroroBka K KOHTPOJIBHBIM paboTaM 16 16
OdopmieHue oT4eToB 10 Ja00paTOpHBIM paboTam 14 14
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[ToaroroBka k 1a00paTopHBIM paboTam 2 2

[TpopaboTka IEeKIMOHHOTO MaTepralia 22 22
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= | = | = 28| EE
= e o O 2 % o E
P S < s S 2 U
HazBanus pa3aenoB TUCHUIUIUHBI s © o, o, o © &5
= = g = | 50 =
o, S s Q9 &z
= © it} S =
6 cemecTp
1 O6mwe cBeneHus 00 HHTETPATHHBIX 2 2 4 4 12 |TIK-15, TTIK-19
cXeMax ¢ MporpaMMHUpPYyeMOi CTPYKTYpOi
(UCIIC).
2 MeTo10J10Tus U MapuIpyT IPOEKTUPO- 2 0 0 10 12 |TIK-15, TIK-19
Banus Ha [IJIUC.
3 Crpykrypa CAIIP ais npoeKkTupoBaHus 2 0 4 6 12 |TIK-15, I1IK-19
Ha [IJINC.
4 SI3piku onMcaHus LU(QPOBBIX YCTpoicTB| 12 8 14 22 56 |IIK-15, IIK-19
(Hardware Description Languages -
HDL).
5 ®yuknuoHanbHast Bepudukanus HDL- 8 4 6 14 32 |IIK-15, I1K-19
ONMCAHUM.
6 CunresupyeMmocth HDL-onucanui. 6 [TK-15, TIK-19
7 Apxutektypa u cxemorexuuka [TJIMC. 14 |IIK-15, [IK-19
Hroro 3a cemectp 32 14 34 64 144
Hroro 32 14 34 64 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
g 3 £
Q s 5
2 25
HazBanus pa3znenos ConeprkaHue pas3ienoB TUCIUILIMHBEI (1O JIEKIUSM) zF &5
o S E
2 52
- S *
6 cemecTp
1 O6urue cBenenus oo O6mue cBeneHus 00 MHTETPANBbHBIX CXeMax C MPo- 2 [IK-15,
MHTETpaNbHbIX cxeMax ¢ | rpammupyeMoii crpykrypoit (MCIIC). Knaccuduka- [IK-19
4
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IPOrpaMMUPYEMOit s TUQPOBBIX MUKPOCXEM.
ctpykrypoii (MCIIC). Hroro 5
2 Merononorus u Meronosorust 1 MapIpyT IpOEKTUPOBAHUS HA [IK-15,
MapupyT [IJIMC. OcHoBHBbIE 3Tambl MPOEKTUPOBaHUS LIU(PO- [IK-19
IIPOEKTUPOBAHUS HA BbIX ycTpoiicts Ha [IJIMC.
[JIAC. Vroro
3 Crpykrypa CAIIP nna | Crpykrypa CAIIP mist npoexktupoBanus Ha [TJINC. 2 [TK-15,
MPOEKTUPOBAHUS HA 0O0630p MPOrPpaMMHBIX CPEJICTB ISl POSKTUPOBAHUS I1K-19
I[JIIC. Ha [IJIMC.
Hroro 2
4 S13bIKM onMCcaHUs S3biku onucanus g poBbix ycrpoiicts (Hardware 12 |IIK-15,
IU(POBBIX YCTPOUCTB Description Languages - HDL). f3pik Verilog. Cun- IIK-19
(Hardware Description Takcuc s3bika Verilog. Peanusanus anemMeHTapHbIX
Languages - HDL). U(POBBIX YCTPOUCTB Ha s3bIke Verilog.
Hroro 12
5 OyHKIHOHATIBHAS ®dynkuroHanbHas Bepudukanus HDL-onucanmii. 8 [K-15,
Bepudukarus HDL- HNuctpyment moaenupoBanus ModelSim. MHCTpy- IK-19
OTMCaHUH. MeHT SignalTap.
Hroro 8
6 CUHTE3UpYEMOCTh Cunresnpyemocts HDL-onmcannid. 2 [IK-15,
HDL-onucanuii. Hroro ) I1IK-19
7 ApXUTEKTypa 1 Apxutektypa u cxemotexHuka [IJIMC. Cucremsi ¢ 4 [IK-15,
cxemorexHuka [1TJINC. ucnosns3zoBanuem [IJINC. [IK-19
Hroro 4
Hroro 3a cemectp 32

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUIMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

Ne pa3nenoB maHHOW AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIMMO
u3y4yeHHe 00eCceYMBAIOLIMX U 00€CIIeYNBAEMbIX JUCLUIUINH

1 2 3 4 5 6 7

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HawnmeHnoBanme JUCHUITIIINH

1 Hudposas 06paboTKa CUTHAIIOB + + +

[Tocnenyromue TUCHUIIITUHBL

1 3amuTa BBITYCKHON KBaIH(UKa-
LMOHHOM paboThl, BKJItOYAst MOATO-

+ +
TOBKY K IPOLIEAYPE 3aILUTHI U IPO-
HEeaypy 3aIUThI
2 IlpennunioMHas MpakTUKa + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH W3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
: z ~
© S
0} <
& < o 8 S DOpMBI KOHTPOJIS
S = = g 3
) 2. = <
2 = ©
[IK-15 + + + + KonTposnbHas pabota, OT-
9eT 110 JJaOopaTopHOit pado-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO
[IK-19 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOil pabo-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npakTuye-
CKOMY 3aHSITHIO
6. IuTepakTUBHBIE MeTOABI U (POPMBI OPraHU3ANMUN 00yUEHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z S
Q P=a=t
g 23
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
S S E
S
=2 | £
= S
6 cemecTp
1 OOurme cBenenus oo Coznanue npoekta B Quartus II. Jlorudeckue cxemsl. 4 TIK-15,
MHTETPANbHBIX CXEMAX C | pr o o 4 I1IK-19
MIPOrpaMMHUPYEMON
ctpykrypoi (MUCIIC).
3 Crpykrypa CAIIP g | CyeTunKy U ACTUTETH YaCTOTHI. [TK-15,
llzlp‘]_i)lfllg.l/lpOBaHI/I}I Ha Hroro [IK-19
4 SI3p1ku onMcaHus [IIpOTHO-UMITYJIbCHAS MOZYJIALIMSL. [IK-15,
LHppOBEIX YCTpOUCTE Maruael KoHeUHBIX cocTosiHui (FSM). IIK-19
(Hardware Description
Languages - HDL). OWIBTP ¢ KOHEYHON UMITYJIbCHOM XapaKTEPUCTUKON
Hroro 14
5 dyHKIMOHANIbHAS Hutepdeiic SPI. 6 [IK-15,
Bepudukarus HDL- Hroro 6 [IK-19
ONMCaHUM.
7 Apxutektypa u Axkcenepomerp. IIK-15,
cxemorexnuka [TJIUC. Hroro IIK-19
Hroro 3a cemectp 34
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
5 Z = 5
Ha3Banus paznenos HaumeHoBaHue NPAaKTUYECKHUX 3aHATHIA (CEMUHApOB) | 2 & &5
o E
= 2 =
e e g
= S
6 cemecTp
1 O6mue cBeneunsa o0 [udpoBbie TOrHYECKUE CXEMBI. 2 IIK-15,
MHTETPAIBHEIX CXEMAX C |1, rg 2 IIK-19
IPOrpaMMUPYEMOM
ctpykrypoii (MUCIIC).
4 S13bIKM onMCaHUs OcHOBHBIE 2JIEMEHTHI U PYHKIUU si3bIKa Verilog 2 [IK-15,
IU(POBBIX YCTPOUCTB MVIIBTHIDIEKCO I1IK-19
o , IEMYIIbTHILIEKCOD, Aeiundparop. 2
(Hardware Description Y P Y P $patop
Languages - HDL). CIBUTOBBIE PETUCTPBI 2
Pabota ¢ namaTslo. 2
Hroro 8
5 OyHKUHOHAIbHAS WNuctpyment moaenupoBanus Modelsim. Hanucanue 2 [IK-15,
Bepudukanus HDL- TecTOeHUEeH. [IK-19
OHHCAHUH. [udposas 06paboTKa CUTHAIIOB.
Hroro 4
Hroro 3a cemectp 14

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIUH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 z 5
T
. 2 a3
HasBanns paznenos BHIkI cAMOCTOATELHOH = g 2 @OopMBI KOHTPOJIS
paboTHI g s 2
= g =
Y o 2
= S
6 cemecTp
1 O6ume cBeaeHus 0o [IpopaboTKa JIEeKIIUOHHOTO 4 |IIK-15, |KonrtpoabHas pabora,
HMHTETPAIIBHBIX CXEMaxX C | Marepuaia [IK-19 Omnpoc Ha 3ansaTHsX, Tect
IIPOrpaMMHUPYEMOM Hroro 4
ctpykrypoit (MCIIC).
2 Merononorus u [IpopaboTka TeKIHOHHOTO 4 |IIK-15, KontponwsHnas pabora,
MapuipyT Marepuaia [1K-19 Omnpoc Ha 3ansTHsX, Tect
TMpOCKTHPOBAHHA Ha ITonroroBka K KOHTPOJIb- 6
[JI1C.
HBIM paboTam
Hroro 10
3 Crpykrypa CAIIP nns | IIpopaGoTka JEKIIMOHHOTO 2 |IIK-15, KontponwHas pabora, Ot-
MIPOEKTUPOBAHUS Ha Marepuaia [IK-19 4eT 110 JJabopaTopHoil pa-
ILTHC. OdopmieHre 0TYETOB 110 4 Gore, Tect
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JabopaTOpHBIM paboTam

Hroro
4 SI3p1Ku onMcaHuA IToaroroBka K mpaxkTuye- IIK-15, KonTposnbHas pabora,
U(POBBIX YCTPOHCTB CKHUM 3aHATUSM, CEMHUHA- [IK-19 Ompoc Ha 3ansaTusax, Ot-
(Hardware Description pam YeT 10 JIabopaTopHOil pa-
Languages - HDL). TIpopaBoTka JEKIHOHHOTO 4 6ote, OTuer Mo n{ﬂ)axmqe-

Marepuaa CKOMY 3aHsTHIO, TecT

OdopmiteHre 0TIETOB TIO 6

JabopaToOpHBIM paboTam

[ToaroroBka Kk KOHTPOJIb- 6

HBIM paboTam

Hroro 22
5 OyHKIHOHAIBHAS [ToaroroBka K npaxkTu4e- 4 |TIK-15, KonrtponpHnas pabora,
Bepudukarus HDL- CKMM 3aHATUSAM, CEMMHA- I1IK-19 Omnpoc Ha 3ansaTHAX, OT-
OTICaHUH. pam 4eT 1o JabopaTopHOi pa-

[TpopaboTka JIEKIIMOHHOTO 4 Gore, Tect

Mmarepuaia

[Toaroroska k Jaboparop- 2

HBIM paboTam

[ToaroroBka Kk KOHTPOJIIb- 4

HBIM paboTam

Hroro 14
6 CHUHTE3UpYEMOCTh [IpopaboTka JIeKIIMOHHOTO 4 |TIK-15, |KourtpoabHas pabora,
HDL-onucanwmii. Marepuasa I1K-19 Tect

Hroro
7 ApxuTekTypa u OdopmieHre 0TYETOB 0 [IK-15, Otuer no 1aboparopHOH
cxemorexnuka [TJINC. nabopaTtopHbIM paboTam [IK-19 paborte, Tect

UTtoro 4
Hroro 3a cemectp 64

[TonroroBka u ciava sK3a- 36 DK3amMeH

MEHa
Hroro 100

10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
N MakcumanbHbIH MakcumanbHbIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
6 cemecTp
KontponpHas paborta 10 10 25
Ormpoc Ha 3aHATUAX 2 10
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OtyeT no nabopaTopHOM 10 10 5 25
pabore

OTyer 1o NpakTUYECKOMY 4 4 2 10
3aHATHUIO

Hroro makcumyM 3a nepu- 28 28 14 70
Oon

OK3aMeH 30
Hapacraromum utorom 28 56 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOU TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBIETBOPHUTENBHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Cremenko B.b. IVIMC dupmer Altera: snemenTHas 6a3a, cucteMa MPOSKTUPOBAHUS U SI3bIKU
onucanus annaparypel. - M.: IMK Ilpecc, 2010. - 573 c. [Dnexrponnsiii pecypc]| - Pexxum noctymna:
http://e.lanbook.com/book/60976 (mata obpamenus: 04.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1. 3oroB B. IO. IlpoexTnpoBaHHE BCTpauBAEMbIX MHKPOIPOLECCOPHBIX CHCTEM Ha OCHOBE
[TJINC ¢upmbl XILINX®. - M.: T'opsiuas nunus-Tenexom, 2006. - 519¢. (nanuuue B 6udbmoreke TYCYP
- 41 7K3.)
2. VYrpiomos E. I1. Iludposas cxemorexnuka: YuebHoe nocodue ajs By30B. - 2-€ U31L., iepepad.
u pon. - CII6.: BXB-IletepOypr, 2004. - 782c¢. (nanuuue B 6udarorexke TYCVYP - 20 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. TlporpammupoBaHHE JOIMUECKHX MHTErPaJbHBIX CXeM: Meroauueckue ykaszaHus K jgabopa-
TopHbIM paboram / Kprokos fI. B., IlokamectoB [I. A., OpabineeB XK. T. - 2014. 51 c. [DnekTpoHHbIH pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3898 (mata obpamenus: 04.07.2018).

2. IIporpammupoBaHHE JIOTUYECKHX MHTETPaJbHBIX cxeM: MeToauueckue yka3aHHs 10 IpoBe-
JEHUIO MPAKTUYECKUX 3aHSITUNM U OpraHu3aluu camocrosTeiabHol pabotel / Kprokos f. B., [lokamecTtos
O A, Opamemmees XK. T. - 2014. 77 c. [DnekrpoHHwli pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/3901 (nara obpamenus: 04.07.2018).

3. Iudposoii akcenepomeTp: MeToauueckue ykazaHus K JlabopatopHoil pabore Ne mo nucuu-
wiHe «lIporpammupoBanue JIOrMyecKux HHTErpaibHbIX cxem» / EBceeB A. A., Abpamenko A. lO. -
2016. 9 c. [DOnekrponHslii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6052 (mara 06-
pamenusi: 04.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hpopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUPTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAIMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. OO6pa3zoBarenbHbIid IOpTad edu.tusur.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMATHUECKHIE HII-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
VYuebnas aymutopus «l{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-

BEJICHUS 3aHITHH JJAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 309 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- 10 pabounx cranuuii Ha 6a3e npoueccopos Intel Core 15;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO Ha 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnapounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— Altera Quartus Prime Lite Edition
— LibreOffice

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpHs ISl IPOBENICHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -

BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacts, T. Tomck, Bepmauna ynwua, 1. 47, 309 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- 10 paGouunx cranmuii Ha 6a3e nporteccopos Intel Core 15;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnagounsie atel DEO-NANO Ha 6a3e [IJIMUC Altera Cyclone 1V (4 mrt.);
- Otmagounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpamMmMHoOe obecrieueHue:
— Altera Quartus Prime Lite Edition
— LibreOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOATeIbHON PadoThI
s camocTosTENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aipecam:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.

CocraB 000pyIOBaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB OOyUEHHUS OOIIETO U CIICIIMAIbHOTO HA3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/epeaa-
4yr yaeOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyXa, 000py/0oBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYyCMOTPEHO UCIIOIL30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus

1) Ha si3p1ke Verilog 0OBsIBUTH MacCHB mem M3 YETHIPEX 8-MU pa3psiAHbIX PErHCTPOB MOXKHO C TO-
MOIIBIO KOHCTPYKIIHH:

a) reg [7:0] mem [3:0];

0) reg [3:0] mem [7:0];

B) reg [7:0] [3:0] r;

r) wire r [7:0] [3:0];

2) B pesynbrare BbmonHenus onepanuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umers 3HAYE-
HUE:

a) 1°dl

6) 1°d0

B) 4°d0100

r)4°d1011

3) [ns mepenaun JaHHBIX MEXIY ABYMs ycTpoicTBaMu (master u slave) no unrepdeiicy SPI uc-
MOJIb3YIOTCS ILINHBI:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

4) OObsBIIEHBI JBE NIEpEMEHHBIE: reg a; wire b;

[TprcBOUTH 3 TUM NEPEMEHHBIM 3HaueHHe 1°bl MOXKHO ¢ MOMOIIBIO KOJa:

a) assign a=1’b1; always @* b=1"b1;

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);

Kakoe 3nauenue Oynet umetsh nepemenHas C:

a) 3’b101

6) 3’bl11

B) 3’b010

r)3’b011

6) BriOGepute npaBUIIbHBIN BapUaHT OOBSIBICHHS JBYXMEPHOI'O MAacCHBa PETHCTPOB U3 8-MH 3Jie-
MEHTOB:

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) Yncno «-5» B MPSIMOM U JOTIOJIHUTEIILHOM KOJIE:

a) 101; 010

6) 1101; 1011

B) 1011; 1101

r) 010; 101
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8) IIpu momauye Ha RS tpurrep komOunanuu (S=0, R=1) npoucxoaur:

a) YcraHOBKa BBIXOIHOTO 3HAYCHMUS

0) COpocC BBIXOITHOTO 3HAYCHHUS

B) XpaHEHHUE 3HAYCHUS

r) DTO 3aNpeleHHOE COCTOSHUE

9) KommenTapuu Ha si3bike Verilog MOTYT HaUMHATBLCS C CHMBOJIA:

a)$

o) "

B) //

r)#

10) IIpu oObsiBeHuu peructpa reg [5:0] a=7"b1011011;

Peructp Oyner umeTh 3HaUCHUE:

a) 1011011

6) 011011

B) 1101101

r) 101101

11) Beixon Moy st MOKET UMETh THIL:

a) Moxer reg, He MOXKET wire

6) He moer reg, MOXXeT wire

B) MoeT TonbKo integer

r) Moxer u reg u wire

12) Bxoa MOmymst MOXKET UMETh THIT:

a) Moxer reg, He MOXeT wire

0) He moxer reg, MOXeT wire

B) MOXeT TONbKO integer

r) Moxer u reg u wire

13) Ha s3pike Verilog MaccuB mamsiTH rom M3 JECATH BOCBMHU OUTHBIX CJIOB MOXXHO OOBSBUTH C
MOMOIIbIO KOHCTPYKIUU:

a) reg [9:0] rom [7:0]

6) memory [7:0] rom [9:0]

B) memory [9:0] rom [7:0]

r) reg [7:0] rom [9:0]

14) Koncrantsl (mapametpsl) a=5 u b=3 Ha sipibike Verilog MOTYT OBITH OOBSIBICHBI:

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 comepxut kox:

“timescale 1ns/1ps;

initial
a=0;

a=1;

end

Uepes kakoe BpeMsi IEpEMEHHAs a TPUMET 3HaYeHue «1»?
a) 1ps

0) Ins

B) 10ns

r) 10ps

16) Yrto peanu3yeT KOHCTPYKLUS, ONMCcaHHas Ha si3bIke Verilog.
always@(posedge clk)

R <=R>>1;

a) Cnosur peructpa R Ha 1 paspsn BieBo
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6) Casur peructpa R Ha 1 paspsin BripaBo

B) 3anuch B peructp R 3Hauenus 1°b’1

r) Beimonuenue onepanuu R «MHOT0 00bIiey eIMHUIIBI

17) Kakoe 3HaueHue Oyaet uMeTh nepeMeHHass W:

reg [3:0] r=4"b1010;

wire [4:0] W;

assigin W = {r[2:0], 2’b11}

a) 5’b11010

6) 5’bl11

B) 5’b101011

r) 5’b01011

18) Kakwue omnepariuy mpeacTaBlIeHbl HUKE:

CE» C~n, « || »

a) Ykazarenb, JIeJieHle, KOHKaTeHaIHs

0) ApudpmeTnueckoe yMHOKEHHE, JJOrHYecKasi UHBepcus, moourosoe 1

B) ApudMeTnueckoe yMHOKEHHUE, TOOUTOBast MHBEpCHs, jorudeckoe MJIN

r) YKazaTesb, TOOUTOBasi MHBEpCus, lorudaeckoe U

19) Ha si3p1ke Verilog peann3oBaHa KOHCTPYKIIHS:

reg [1:0] k=2"b0;

always @(posedge clk)

k<=k+1°bl;

Kakoe 3HaueHne B JECATUYHOM BUJE OyleT MMETh peructp k mocie mosBICHHS MIECTH MPSMO -
YTOJIbHBIX UMITYJILCOB Ha NTUHHUHU clk?

a)?2

0) 4

B) 6

r)0

20) Kakoit TUTIOBOM 371€MEHT ONUCHIBAET KOI:

module flip_flop (

input clk, reset,en,

input d,

output reg q

);

always @ (posedge clk or posedge reset)

if (reset)

qQ<=0;

else if (en)

q<=d;

endmodule

a) CuaxpoHHBIH D-TpHrrep co cOpocoM M BXOIOM pa3pelIeHHs Ha 3aITUCh

0) D-Tpurrep ¢ aCHHXpOHHBIM COPOCOM U BXOJIOM pa3pelieHuUs Ha 3amuch

B) RS-tpurrep co cOpocom u BXooM paspenieHus Ha 3aruch

r) D-Tpurrep ¢ acHHXpOHHBIM COpPOCOM

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) Hate onpenenenue [IJIMC. Pacckazats 06 yctpoiicte [IJIMC dupmer Altera.

2) Cunre3upoBaTb cxemy Ha si3pike Verilog HDL: cuérumk ¢ npsitMbIM U 0OpaTHBIM CYETOM C BO3-
MO’KHOCTbHIO BbIOOpa HampaBJIeHUsI CYETA 110 BHEIIHEMY YIIPABIIAIOIIEMY CUTHAITY.

3) IlpuBecTH OCHOBHBIE OIEPATOPHI sI3bIKA MporpamMmupoBanus Verilog, pacckasaTb 0 IpaBUiIax
IPEJICTaBICHUs LIEJbIX W BeulecTBEeHHbIX uucen Ha s3bike Verilog HDL. Ilpumeps! ucnonb3oBaHUsS
OCHOBHBIX OIIEPATOPOB.

4) CunresupoBarh cxemy Ha s3bike Verilog HDL: monynb ans cyMMHpOBaHMSI U YMHOXKEHUS
KOMIUIEKCHBIX YHCEJ pa3psiiHOCThIO 14 OUT.

14.1.3. Tembl KOHTPOJILHBIX padoT
Peann3oBare Ha s3pike Verilog nesnnTenb 4acTOThI ¢ ACHHXPOHHBIM COpPOCOM, YTOOBI MOJIYYUTh
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TaKTOBBIM CUTHaJI ¢ 4yactoTo paBHOM 1 I'. Yacrora BxomHoro curHana 256 I'ui. Hapucoare smropsl
HalpsDKEHUH, JeMOHCTPHUpYIOLe paboTy JeTuTeNs.

PeanuzoBars 16 — pa3psaHbIil CUETYMK C BO3MOKHOCTBIO PEBEPCUBHOIO cueTta. HampasneHnue cue-
Ta yKa3bIBaeTCs JIOTHYECKHM YPOBHEM Ha Bxoje. Jlornueckuil Hoiab — npubasisieT eaunuy, Jlornyeckast
€MHNLIA — OTHUMAET.

Peanu3oBare BBIYHCIUTEIBHOE YCTPOWCTBO ISl CIIOJKEHUS, BBIYMTAHMS M YMHOMKCHMS IBYX
KOMIIJIEKCHBIX YHCeJl. BXOOHBIMU TaHHBIMM Il YCTPOWCTBA SIBJIETCS YeThIpe 12-pa3psaHbIX ducia, rie
IIEPBBIE [1BA: PEAJIbBHOE U MHUMOE 3HAYCHHE MEPBOTO YHCIIA, IOCIEAHNUE 1BA: PealbHOEC U MHMMOE 3HAue -
HHUe BTOporo yucia. OObICHUTH BEIOOP pa3psAHOCTH BBIXOAHBIX TAHHBIX.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

OO6mme cBenenus 00 MHTETPaIbHBIX cxeMax ¢ nmporpammupyemoit ctpykrypoi (MCIIC). Knaccu-
bukanms UPpPOBBIX MUKPOCXEM.

Mertononorus u mapuipyt npoekrupoanus Ha [IJIMC. OcHoBHbIE 3Tamnbl NPOEKTUPOBAHUS LU(D-
poBbIx ycTporicTts Ha [IJIMC.

SA3biku onucanus nugposbix yerpoiicts (Hardware Description Languages - HDL). S3bik Verilog.
Cunrtakcuc s3pika Verilog. Peanu3zanus aneMeHTapHbIX HU(POBBIX YCTPOMCTB Ha s3bike Verilog.

Cunresupyemocts HDL-onmcanmuii.

Apxurekrypa u cxemorexnuka [TJIMC. Cuctems! ¢ ucnionb3osanuem IJINC.

14.1.5. Bonipocs! 1Uisl NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHAapaM
OcCHOBHBIE 2JIEMEHTHI U QYHKITUH s13bIKa Verilog
MynbTUIUIEKCOp, IEMYIIBTHILIEKCOp, emmdparop.
CIBUTOBBIE PETUCTPHI
Wuctpyment moaenupoBanus Modelsim. Hanucanue TectOeHueii.

14.1.6. Temb1 1a00paToOpHBIX padoT
Cospganue npoekta B Quartus 1. Jlornueckue cxemsl.
CueTunky 1 AeTUTENN 4acTOTHI.
[upoTHO-UMITYTIbCHAST MOAYJISIMS.
Marmmnabl KoHeuHbIX cocTostHuM (FSM).
@uIbTp ¢ KOHEYHON UMITYIbCHOM XapaKTEPUCTUKON
Wnrepdeiic SPI.
AKcenepomeTp.

14.1.7. MeTonn4eckue peKOMeHAalNHU
Ha TIEPBOM JICKOMOHHOM 3aHATUHA MMPENOAABATCIb JOJKCH OIPCACIINTG OCHOBHBIC LICTIU U3YUCHUA
JUCLUIUIMHBI, PEKOMEHJIOBATh JIUTEPATypy A CaMOCTOSITEIbHOTO M3Yy4YeHMs, paccKa3aTb O MOpPSJIKE U
MCTOJUKAX IMPOBEACHUSA 3aHATHIA.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJIH/I0B
st aun ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBSI M1 MHBAJUIOB MPETYCMOTPEHBI TOMOTHH -
TEJbHBIE OLIEHOYHbIE MaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabuuue 14.
Tabmuua 14 — JlononHuTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
310pOBbsl 1 HUHBAIUIOB

Kareropuu Bupl 1OTIOMHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKU
00yJaronmxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

C napyueHusaMu
cryxa

[IpenMy11eCTBEHHO MMCbMEHHAs
MpOBEpKa

C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB, | [IpeumyIecTBEHHO TUCTAaHIIMOHHBIMU
OIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE METOlaMH
JBUTATEJIBHOTO CaMOCTOSITENIbHbIE PabOTHI, BOIIPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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