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1 OOume mooKeHus

Pabouas nporpamMma nuctumiinabl «IIpoekTupoBaHne yCTPONHCTB HA MPOrPaMMHUPYEMBIX
JIOTUYECKHX MHTErPAIbHBIX CXEMaX» COCTaBJIeHa B COOTBETCTBUH C TpeOOBaHUAMU (perepasibHO-
r'0 TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa, YTBEPXKICHHOTO MTPUKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit deneparuu Ne 959 ot 22.09.2017, u ocHOBHOM nipodeccro-
HAIBHOH 00pa3oBaTeIbHONW MPOTrpaMMbl TMOATOTOBKH «lIpOMBINIUICEHHAS SJEKTPOHUKA» I10
HanpasieHuto 11.04.04 "OnekTpoHrKa U HAHOSJIEKTPOHHUKA'".

3agaqn M3yyeHnue OCHOBHBIX THUIIOB IIPOIPAMMUPYEMBIX JIOTUYECKUX MHTErPAIBHBIX
AUCIHUIIINHBL CXEM U HX MapaMeTpoOB;
U3y4eHHE HHTETPUPOBAaHHBIX cpen pazpadorku st [IJINC;
U3Y4YeHHE METOJIOB M OCHOBHBIX JTalOB MPOECKTHUPOBAHUS IHU(PPOBBIX
ycrpoiicts Ha ITJIMC.
OcHoBHBIE OO6mue cBefeHHsl 00 MHTETPAIbHBIX CXEMaX C MPOrpaMMHUPYEMON CTPYKTY-
paszensl / TeMBI | poii i 0630p CATIP Quartus II.
AUCIHILTAHBI Hcnonb3oBanue rpapuueckoro u TekctoBoro peaakropa B CAITP Quartus I1.
MopenupoBaHue NMPOeKTa, KOMIWISIHNS MPOEKTa, MPOrpaMMHPOBAHNE KPH-
crauia [IJIUC.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIUI

[Ipouecc m3yuenus aucuuiuinHbl «lIpoekTupoBaHue yCTPOMCTB Ha MPOTPaMMHUPYEMBIX
JIOTUYECKMX WHTETPABHBIX CXEMax)» HaIlpaBJICH Ha ()OPMUPOBAHUE CIICTYIONINX KOMIICTCHIIHN B
cootBercTBUHU ¢ ®PI'OC BO 1 ocHOBHOI 00pa30BaTEIbHON MPOTPaMMOIA:

Kox mo ®I'0C

I/IHI[I/IKaTOpBI JOCTHIXXCHUA

[Inanupyemble pe3yabTaThl 00y-
YEeHUs 110 AUCLUIIIIMHE

O6menpodeccronanbHbIe

OIIK-4. Cnocoben
pa3pabaTbIBaTh U
MPUMEHSTH CIICIH-
AMM3UPOBAHHOE
IPOrPaMMHO-
MaTeMaTH4eCKOe
oOecrieueHue s
MIPOBEJICHUS HC-
CJIEJOBAaHUI U pe-
[ICHUS] UHXKEHEP-
HBIX 3a]1a4

OIIK-4.1 3naeTr meTozbl pacueTa, po-
€KTHUPOBaHUS, KOHCTPYHPOBAHUS U
MOJICPHHU3ALUH YJIEKTPOHHON KOMITO-
HEHTHOM 0a3bl C UCIIOJIb30BaHUEM CH-
CTEM aBTOMaTI/ISI/IpOBaHHOFO HpOGKTI/I-
POBaHUA U KOMITBIOTEPHBIX CPEJICTB

- 3HATh METO/IbI pacuera, MPoeK-
TUPOBAHUS, KOHCTPYHPOBAHUS U
MOJICpHU3AIUH ITU(DPOBOI KOM-
IMOHEHTHOM 0a3bl C UCIIOJIH30Ba-
HUEM UHTETPUPOBAHHBIX CPEJ]
pa3paboTku

OIIK-4.2 YMeer ocyliecTBIATh BEIOOD
HanboJiee ONTUMAaIbHBIX IPUKIIAIHBIX
MIPOTPAaMMHBIX TTAKETOB JITSI PEIICHHS
COOTBETCTBYIOLINX MH)KEHEPHBIX 3a/1a4

- YMETh BBIOMpATh HauboIIEee On-
TUMAaJIbHYIO0 HHTETPUPOBAHHYIO
cpeny pa3paboTKu

OIIK-4.3 Brnaneer coBpeMEHHBIMU
nporpaMMHbIME cpeacTtBamu (CAD)
MO/JICJIMPOBAHUS, ONITUMAIIBHOTO IPO-
EKTUPOBAHHS U KOHCTPYHPOBAHUS
puOOPOB, CXEM M YCTPOHCTB 3JIEK-
TPOHUKHU M HAHOAJIEKTPOHUKH pa3JIHy-
HOTO (DYHKIIMOHAJILHOT'O Ha3HAYCHHUS

- BJIaJICTh COBPEMEHHBIMU NPO-
rpaMmMHbIMH cpescTBamu (CAD)
MOJIETTMPOBAHUS, ONITUMAIBHOTO
MPOEKTUPOBAHUS U KOHCTPYHPO-
BaHUs PUOOPOB, CXEM U
YCTPOMCTB 3JIEKTPOHUKH ¥ HAHO-
AJIEKTPOHUKH PA3IMYHOTO (PYHK-
MOHAJILHOTO Ha3HAUEHUS




3 MecTo nucuMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucuuminHa BXoauT B cocTtaB Onoka 1 «/ucuumniauuel (MOAYIM)» U OTHOCUTCS K

00s3aTeIbHON YaCTH.

Mecto aucuuiuinHbl (3Tan GOpMHUPOBAHMS KOMIIETCHIIMH) OTPAXKEHO B cXxeme (hopmu-
pOBaHUSI KOMIIETCHIIMN, MPEICTABICHHON B JOKyMeHTe OyeHounvle Mamepuaivl, Pa3MenieH-
HOM Ha caiite yHuBepcutera WWw.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.04.04
Onexmponuxa u Hanosnekmponuxa | Oyenounvie mamepuanot).

Jucruminba «[IpoekTupoBaHue YCTPOWCTB Ha MPOTPAMMHPYEMBIX JIOTMYECKUX HHTE-
IPaJbHBIX CXEMax» YaCTUYHO peaau3yercs B popme MpakTHUECKOW MOAroToBKU. [IpakTuueckast

MOJMOTOBKA OPraHU3yeTCs MyTeM MPOBEICHHS J1aOopaTOPHBIX padoT.

4  CopeprxaHue TMCUUILTHHBI (MO1YJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEIE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BUIOB Y4eOHOH padoThI

4.1 CTpykTypa M cojep:KaHHe TUCIHUIIHHBI 1Jis1 04HO# (popMbl 00yUeHust

JucuurmnnHa «[IpoekTrupoBaHKe YCTPOWUCTB Ha MPOTPAMMUPYEMBIX JIOTUYECKHX HUHTE-
TpaJIbHBIX CXEMax» H3ydaercs Ha 2 Kypce B 3 ceMecTpe.
Obmas TpynoEMKOCTh JUCIUILIUHBI cocTaBisieT 4 3.e., 144 4., B TOM uncie KOHTaKTHas
paboTa oOyyaronmxcs ¢ npernojgaBaTesieM 28 4., MPOMEKYTOYHAS aTTECTAIHs B opMe IK3aMEHA

35 4., camocTosTenpHas paboTa 00yJaromuxcs, B T.4. KypcoBo# npoekT 81 .

HaumenoBanue pa3nenos, TeM U CO-
JIep>KaHue MaTepuaia

Bunbl yueOHOI paboThl, BKIIIOUAsi CAMOCTOSITENIbHYIO
paboTy o0yJaronmxcsi ¥ TPyJA0EMKOCTh (B Yacax)

KonraktHas pabora mpe-
HOJaBaTelisi ¢ 00yYaroIH-
MHUCHA

IIpak-
Jlex | Tuuec-
UM | KHE 3a-
HATHS

Jlabopa-
TOpPHBIE
paboThI

HKP

IIpom.
at-
TECT.

CPC

Pa3znen 1 O0mme cBegennst 00 MHTErp

" 0030

CAIIP Quartus IT

aJIbHBIX CXeMaX ¢ IPOrpaMMHUPYeMOi CTPYKTYpPOi

Tema 1.1 OyHKIMOHAIBHO-IOTMYECKOE
POEKTUPOBaHNUE HU(POBBIX YCTPOICTB
u apxutekrypa [IJINC.

O6mas meToauka nmpoektupoBanus LY
Ha [IJINC.

Ha3nauenue u BO3MOXHOCTH Cpebl
Quartus II komnanuu ALTERA.
[Tonsitue mpoekra B Quartus I1.
ITpouenypa npoexktupoBanus B Quartus
.

3amyck Quartus II u oTkpbITHE TPOEK-
Ta.

Tema 1.2 I'paduueckuii nonp3oBaTesb-
ckuii uaTepdeiic Quartus Il (oxkHa Mene-
Jokepa npoekra Quartus 11, HaBuraTop
IPOEKTA).




HaumeHnoBanue pa3ienoB, TeM U CO-
JIep’KaHue MaTepuana

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJarOIUXCs U T

YI0EMKOCTH (B Hacax)

KonrakTtHas paboTta mpe-
MO/1aBaTesl ¢ 00yJaroIIH-

MUCS
ITpak-
JlaGopa-
Jlex | Tnuec- p
TOpPHBIC
UK | KHE 3a-
paboThI
HATUS

HNKP

[Tpom.
aT-
TECT.

CPC

Coztanue HOBOT'O IPOEKTA.

Pa3nea 2 Ucnosib3oBanne rpaguyeckoro u Tekcroporo peaakropa B CAIIP Quartus 1T

Tema 2.1 HazHaueHnre U BO3MOKHOCTH
rpaduueckoro penakropa Quartus I1
Coznianue HOBOTO CXEMHOTO MOZYJISI.
OKHO rpauvIecKoro peIakTopa CXeM.
BBoJ 311eMEHTOB B cxeMmy.
CoenunHeHue JIEMEHTOB B cXeMe (pu-
COBaHME OJIMHOYHBIX COEIMHEHUH, pu-
COBaHME UIMH).

DneMEeHTBI TEKCTOBOTO U TpadudecKoro
0hOpMIICHHUS CXEM.

PenaktupoBaHue CXeMbl.

Cosznanue rpaguaeckoro 0003HaYCHUS
CXEMHOT'0 MOJTYJIS.

Pa3paboTka nupoBEIX YCTPOWUCTB B
rpaduueckom pegaktope Ha 0aze yueo-
Horo JtaboparopHoro crenaa LESO2.*

4*

Tema 2.2 Haznadyenue u BO3MOKHOCTH
TEKCTOBOT'O PEIAKTOpAa.

Co3znanue HOBOTO (haiina ¢ TEKCTOBBIM
ONMCaHNUEM

OKHO TEKCTOBOI'O PeIaKTOpA.
Hcnonp3oBaHue 11a0JI0HOB B TEKCTO-
BOM OITMCaHUH.

PenakTupoBaHue TEKCTOBOrO ONHKCA-
HUSL.

[IpeoOpazoBanue PaitioB ¢ TEKCTOBBI-
MU OIMCAHUSAMU B Ipyrue BUbI (aii-
JIOB.

TeKCTOBBIN BBOJI OIUCAHUS MOJYJIEN
npoekTa B cpene Quartus I1.*

4*

6

Pa3znen 3 MoaenupoBaHnue npoeKra,
c

KOMITUJISIIUSL TP
Tajaiaa [IJINC

O0CKTa, NIporpaMMHupoBaHue Kpu-

Tema 3.1 IlocienoBaTeILHOCTE MOJIE-
JUPOBAHUS.

OKHO YTHJIMTHI MOJICITUPOBAHUSI.
3anaHue napaMeTpoB MOJICIIUPOBAHUS.
Coznanue gaiia ¢ BpeMEHHBIMH TUa-
rpaMMaMH.

OKHO pejakTopa BpeMEHHBIX Ji1a-




HanmenoBanne pa3aciioB, TEM U CO-

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
YI0EMKOCTH (B Hacax)

paboTy 00yJarOIUXCs U T

KonrakTtHas paboTta mpe-
MO/1aBaTesl ¢ 00yJaroIIH-

JIepKaHUEe MaTepuana MHeA Tpom.
ITpak- HUKP | ar- CPC
Jlex | Tuuec- Jlabopa- TECT.
UM | KHUe 3a- TOPHbIC
paboThI
HATUS
TpaMM.
Coznanue v peJakTHpOBaHNE BpEMEH-
HBIX JIMarPaMM.
3ammyck MOJIeTUPOBaHUSI.
Habumonenue otuera o MmojenupoBa-
HUMU.
CpaBHEHUE BPEMEHHBIX JIHAarPaMM.
Pa3paboTka QyHKIIMOHATBHBIX Y37I0B 4% 5
Ha OCHOBE CUETYHMKOB.™
Tema 3.2 KoMnumsus nmpoexTa B cpe-
ne Quartus I1.
HacTtpoiika napamMeTpoB U 3amycK KOM-
HWISALUY TPOEKTA.
OTtoOpakeHue pe3yabTaToB KOMITUIIS- 1 8
UM [TPOEKTA.
HazHaueHne KOHTAaKTOB BBO/1a/BBIBO/IA
B IIPOEKTE.
[TporpamMmmupoBaHue KpucTaiia
ITJINC.
CuHTe3 ¥ MOJIETTMPOBAHUE IIUPOTHO-
UMITYJIbCHOTO MOAYJISITOpa— 4* 6
JIeMoynsTopa.*
Ix3amen 1 35
Kypcoeoit npoexm 3 11
UTOTrO 16
10 JUCHMIJINHE B TOM
qucie B
dbopme
8 - MPAKTH- 4 35 81
YECKOU
MOJIr0-
TOBKH:
16

* peanuzyetcs B (popMe MPaKTUYECKON MOATOTOBKH

4.2 CTpyKTypa u coiep:KaHue JMCUUILUIMHBI /15l 04HO-3204HOH (popMBbI 00yUeHHs

Huctumnaa «[IpoekTrpoBaHre YCTPOMCTB HA MPOTPAMMHUPYEMBIX JTOTUYECKUX HHTE-
IPaTbHBIX CXEMax» H3ydaercs Ha 2 Kypce B 3 cemecTpe.
Obmast TpynoEMKOCTh JUCIUILIAHBI cocTaBmsieT 4 3.e., 144 4., B TOM uncie KOHTaKTHas
paboTa oOygaronuxcs ¢ mpernogapareiieM 28 4., TPOMEXYTOYHAs aTTeCTalus B popMe 3K3aMeHa

8 4., camocrosTenbHas padoTa o0yJaromuxcs, B T.4. KypcoBoi mpoekt 108 u.

6



Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO

paboTy 00yJarOIUXCs U T

YA0EMKOCTH (B

yacax)

KonTaktHas pabota mpe-
nojiaBaTess ¢ 00yJaromu-
HaumeHnoBanue pa3ienoB, TeM U CO- A YoM
JIepKaHUEe MaTepuana MHeA Tpom.
ITpak- HUKP | ar- CPC
JlaGopa-
Jlex | Tnuec- TECT.
TOpPHBIC
UK | KHE 3a-
paboThI
HATUS
Pa3nes 1 O0mue cBegeHHs1 00 MHTErPAJIBHBIX CXeMaX C POrPaMMHPYeMOil CTPYKTYpOi
u 0030p CAIIP Quartus 11
Tema 1.1 OyHKIMOHAIBHO-IOIMYECKOE
MIPOEKTUPOBaHKE HU(POBBIX YCTPOICTB
u apxutektypa [IJINC.
OO6mias MeTouka npoekTupoBanust 1Y
na [IJINC.
HazHnaueHue u BO3MOXHOCTH Cpebl 1 8
Quartus Il xomnanuu ALTERA.
[Tonsitue mpoekrta B Quartus II.
[Tpouenypa npoexktupoBanus B Quartus
Il.
3anyck Quartus II u oTkpbITHE TPOEK-
Ta.
Tema 1.2 ['paduueckuii monp30BaTeNb-
ckuit uHTepdeiic Quartus Il (oxkHa MeHe-
mxepa npoekrta Quartus 11, HaBuraTop 1 10

MIPOCKTA).
Co3z/taHue HOBOTO IPOEKTA.

Pa3zpnen 2 Ucnosnb3oBanne rpadpuyeckoro u tekcrosoro pexaxkropa B CAIIP Quartus I1

Tema 2.1 HazHaueHre U BO3MOKHOCTH
rpadudeckoro penakropa Quartus I1
Co31aHne HOBOTO CXEMHOT'O MOJTYJISI.
OxkHO TpauvecKoro peiakTopa CXeM.
BBox syeMeHTOB B cxemy.
CoennHeHNE JIEMEHTOB B cxeMe (pu-
COBaHME OJIMHOYHBIX COeIMHEHUH, pu-
COBaHME LINH).

OeMEeHTBI TEKCTOBOTO U TpaduyecKoro
0hOpMIICHHUS CXEM.

PenaktupoBaHue CXeMbl.

Coznanue rpaduyeckoro 0003Ha4eHHs
CXEMHOT'O MOJTYJIS.

10

Pa3paboTtka undpoBbIX yCTPONCTB B
rpadu4ecKoM perakrope Ha 6aze yueo-
HoTO J1abopatopHoro creHaa LESO2.*

4*

10

Tema 2.2 HazHaueHue U BO3MOXKHOCTH
TEKCTOBOT'O PEIaKTOpA.

Co3nanue HOBOTO (haiina ¢ TEKCTOBBIM
OITMCaHHEM

OKHO TEKCTOBOT'O peJlaKTOpa.
Hcnonn3oBaHue madIOHOB B TEKCTO-

10




HanmenoBanne pa3aciioB, TEM U CO-

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJarOIUXCs U T

YI0EMKOCTH (B Hacax)

KonrakTtHas paboTta mpe-
MO/1aBaTesl ¢ 00yJaroIIH-

JIep)KaHue MaTepuana MHeA Hpom.
P P ITpak- HUKP | ar- CPC
JlaGopa-
Jlex | Tuuec- TECT.
TOpPHBIC
UK | KHE 3a-
paboThI
HATUS
BOM OITMCaHUH.
PenaktupoBaHue TEKCTOBOTO OMKCA-
HUSL.
IIpeoOpazoBanue (aitioB ¢ TEKCTOBBI-
MU OIKUCAHUSMU B APYyTUe BUABI (haii-
JIOB.
TeKCTOBBIN BBOJI OIUCAHUS MOJYJIEN 4 8

npoekTa B cpene Quartus I1.*

Pa3znen 3 MoaenupoBaHue nNpoeKTa,

C

KOMITUJISIIUS TP
Tajaiaa [IJINC

OCKTa, NporpaMMHupoBaHue Kpu-

Tema 3.1 [TocnenoBarenbHOCTh MOJIE-
JUPOBAHUS.

OKHO yTHJIMTBI MOJICTUPOBAHUSI.
3anaHue napaMeTpoB MOJICITUPOBAHUSI.
Co3znanue daiina ¢ BpeMEHHBIMU JIHa-
rpaMMaMH.

OKkHO penakTopa BpEMEHHBIX J1a-
rpamM.

Co3nanue u pelakTHpOBaHHE BPEMEH-
HBIX JTHarpaMM.

3anyck MOJIeTUPOBaHUSI.
HaGnronenue oTuera o Moi€IMpOBa-
HUH.

CpaBHEHHE BPEMEHHBIX AHArpaMMm.

10

Pa3paboTka (hyHKIIMOHAIBHBIX Y3JI0B
Ha OCHOBE CUETUUKOB.™

4*

Tema 3.2 Komnumnsanust mpoexTa B cpe-
ne Quartus I1.

Hactpoiika napaMeTpoB U 3aIyCK KOM-
HNWISILIUY TPOEKTA.

OTto0paxkeHue pe3yabTaToB KOMITUJIS-
LU IPOEKTA.

Ha3naueHune KOHTaKTOB BBOJ1a/BbIBOJIA
B IIPOEKTE.

ITporpammupoBanune kpuctauia [IJIMC

10

CuHTe3 1 MOIETMPOBAHUE IIUPOTHO-
MMITYJIbCHOTO MOJIYJISITOpa—
JIEMOIYJIsITOpa. ™

4*

10

IKk3amen

[EEY

Kypcosoii npoexm

14

UTOoro
10 JUCHUILIMHE

16
B TOM

108




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJaroImuXCcs ¥ TPYJOEMKOCTh (B Hacax)
KonTaktHas pabota mpe-
nojiaBaTess ¢ 00yJaromu-
HaumeHnoBanue pa3ienoB, TeM U CO- A YoM
JIepKaHUEe MaTepuana MHeA Tpom.
P P ITpak- HUKP | ar- CPC

JlaGopa-

Jlex | Tuuec- TECT.
TOpPHBIC

UK | KHE 3a-
paboThI

HATUS
qrclie B
dhopme
MPAKTH-
YECKOM
MOJIrO-
TOBKH:
16

* peanuzyercs B (popMe MPaKTUYECKOU MOATOTOBKH

5 OueHoYHBIE CPeCTBA /ISl IPOBeJeHHS TEKYIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIMXCcs N0 JMCHHILIHHE (MOLYJII0)

@DOHJIBI OICHOYHBIX CPEJCTB JUIS MPOBEICHUS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH H
POMEKYTOYHOM aTTECTAlMU OOCYXJIAIOTCS W YTBEPXKIAIOTCS Ha 3acemanuu kadenpsl. [lon-
HBI KOMIUICKT KOHTPOJIBHBIX 3aJIaHUN WU MHBIX MAaTEPUAIOB, HEOOXOIUMBIX ISl OIICHUBAHUS
pE3yNbTaTOB 00yUYEHUS MO IUCUHUILIMHE (MOIYJI0) XpaHUTCS Ha Kadeape-pazpaboTuuke B Oy-
Ma)XHOM HJIM DJICKTPOHHOM BHJE, TAKXKE (POHIBI OIEHOYHBIX CPEJCTB JOCTYITHBI CTY/ICHTaM B
JMYHOM KaOHMHEeTe — pa3zell yueOHO-METOJUYeCKoe o0ecIieueHue.

6 YueOHO-MeTOaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHHe TUCIUTIIUHBI
(MoayJis)

6.1 OcHoBHasi U TOMOJIHUTEIbHAS JTUTEPATypa

[Tepeuenb pekOMEHAYEMOl OCHOBHOW M JOTOJIHUTEIBHON JUTEpPATyphl MPEICTABIEH Ha
caiite yHuBepcuTeTa WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue | 11.04.04 Dnexmpo-
HUKa u HaHodnekmpoHuka / Pabouutl yuebnwui nian / Peecmp numepamypoi.

6.2 MeToauuecKkue YKazanusd 1Jist CTYAEHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

MeTtoaudeckue yka3aHus MO BBIIOJIHEHUIO IPAKTUUECKUX pabOT, KOHTPOJIbHBIX padoT U

KYpPCOBBIX ITPOEKTOB pa3MellleHbl B JMYHOM KaOMHeTe o0yyarolerocs B pasjeine B paszaeine "Me-
TOJIUYECKUE MaTepHaIIbI .

6.3 CoBpemennblie npodeccuoHATbHbIE 623bI JAHHBIX U HH(OPMALIMOHHbIE

CMpaBO4YHbIC¢ CHCTEMbI, UCITOJIL3YEMBIC IIPA OCYIHECCTBJICHUU 06p330BaTeJ'II>H01"0
npouecca mo IMCUMIlJINHE

Kaxnomy obyuaromemycs obecrieueH A0cTyn (yAaJeHHBIN IOCTYI), B TOM YHCIIE B CIIy-
Yyae TMPUMEHEHHUsS DIEKTPOHHOTO OOydYeHUs, TUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTHUH, K
COBpPEMECHHBIM HpO(l)eCCI/IOHaJ'H)HBIM Oazam JaHHBbIX U I/IH(i)OpMaHI/IOHHBIM CIIpaBOYHBIM CHCTC-
MaM, ¢ KOTOPBIMH Y YHUBEPCUTETA 3aKJIFOUEH JOTOBOP.
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[lepeyeHp pekOMEHAYEMbIX MpO(EecCHOHANBHBIX 0a3 JaHHBIX M WH(POPMALMOHHBIX
CIPABOYHBIX CHCTEM TPEICTABJICH Ha caiiTe yHUBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 11.04.04 Dnexmponuxa u nanosnekmponuxa / Paboyuil yueonwviti nian / Pe-
ecmp OBC.

AktyanpHast HTHPOpMAIUS 1O 3aKIIOUEHHBIM Ha TeKYIIUH y4eOHBIH roJl JOroBopaMm mpu-
BeJleHa Ha cTpanuile HayuHno-texandeckoit onbnuoreku (HTH) Ha caiite yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX IJISI 0CBOCHUSI AU CHUIJINHBI (MOYJIs1)

Ha crpanune HTB M0XHO BOCHONB30BaThCsi HHTEPHET-PECYPCAMU OTKPBITOTO JOCTYIIA
[0 YKpYINHEHHOU rpynne HampasieHuid u cnenuanbHocte (YI'HC) 11.04.04 Dnexmponuxa u
HAHOINEKMPOHUKA

https://knastu.ru/page/539

Taxoxe nosnesnas nHGopManus HAXOAUTCS Ha CIEAYIONINX pecypcax:

1) JlaGopaTopust 3meKTpoHHBIX cpenctB ooydenus (JIDCO) Cubl'YTU. Yuebusrii nabdo-
PATOPHBIA CTEHA JUIS OOYYeHHs OCHOBaM IPOEKTHUPOBAHUS IH(PPOBOI TEXHUKU HA OCHOBE IIPO-
rpaMMHUPYEMBIX JIOTHYECKUX HHTerpaibHbiX cxem LESO2.1 - http://www.labfor.ru.

2) Uzyuenme CAIIP Intel Quartus Prime Ha caiite «Mapcoxoa» -
https://marsohod.org/aquartus2.

7 Opl"aHI/I33HI/IOHHO'HC)IZIFOFI/I‘I€CKHC ycioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHBIM TJIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK OOydeHwus (mpernomaBaHus) - pycckuil. s Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYaIbHOW 00pa3oBaTENbHON TpaeKTOpUH O0ydaro-
HIWICST UMEET TIPABO Ha Mepe3adeT COOTBETCTBYIOMINX AUCIUILIMH U MPO(ECCHOHATBHBIX MOJTY-
Jieil, OCBOEHHBIX B MpoIlecce MPEANIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yyJarole-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIIOIb30BAaHUM TPaIu-
IIMOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTMH UCIIONB3YIOTCS B BUJE HMIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3aniatuil. UndopmanroHHsie
o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENIbHON paboThI
CTYJEHTOB B HH(OpMAaLIMOHHOW 00pa30BaTeNbHOI cpejie.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JIeKIMOHHBIN Kypc MpeJIoyiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHNE OCHOBHBIX BOMPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a30BoMy yueOHUKY (yueOHUKaM, yueOHbIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JlexIMOHHBIN KypC JTOJDKEH JaBaTh HauOONBIIHMK 00beM MH(OpManuu M 00ecreunBaTh
6osee rirybokoe MOHUMaHUE Y4eOHBIX BOMPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4yeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.
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7.3 3aHATHS CEMHHAPCKOI0 THMA

CeMuHapcKue 3aHATHS NPEACTABISIIOT COO0H eTaTH3alHio JEKIMOHHOTO TeOPETHYECKO-
ro MaTepuana, POBOAATCS B LIENSAX 3aKPEILUICHUS Kypca M OXBAaTHIBAIOT BCE OCHOBHBIC Pa3/ICIIbl.

OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKJIeHHe Hanboee nmpodiem-
HBIX M CJIOXKHBIX BOIIPOCOB MO OTICIbHBIM TeMaM, a TaKkke pa30op NPUMEpOB U CUTYyalHil B
AYJAUTOPHBIX YCIOBUIX. B o0s3annocT npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOIIPI‘-IeCKOfI I10-
MOIIY U KOHCYJBTUPOBAHHE CTYICHTOB II0 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OLUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOIIPOCHI, IIpeIaracMble MPEIo1aBaTelieM;

* y4acTHe B IUCKYCCHSIX;

* BBIIIOJTHEHHUE TIPOCKTHBIX M UHBIX 3aaHHH;

* ACCUCTUPOBAHUE MPETIOIABATEI0 B IPOBEICHUN 3aHSITHI.

OTBeT H0/KEH OBITh apPryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKATH
CCBIJIKHM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHHE JIOKIAOB MPOBEPSIOT CTENCHb BIAJICHHS TEOPETHYCCKHM
MaTepUalioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUIA.

OueHrBaHUE 3a/1aHHM, BBIMOJHCHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOIMUT B HAKOIUICH-
HYIO OIICHKY.

7.4 CamocTtosiTeqibHAs pa0d0oTa 00y4aroIMXCH M0 JUCUUILIHHE (MOTYJIIO)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEeHUH 0e3 HEeMOCPEeICTBEHHOIO0 y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS TPEAMETHONW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB IeATENbHOCTH 00YyYarOLIerocs.

[lenu camocTOsATENIbHOMN padOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriyOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHHE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTEN K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEalIn3aliu;

* Pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHU3aIi CaMOCTOSTEIbHOW pabOThl CTYJICHTOB BKJIIOYAET HCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOAXOAUTH K CAMOCTOSATENBHOM paboTe Kak K HauBaKHEHIIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETEHNs ONpPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

7.5 MCTOJII/I‘ICCKI/IC PECKOMEHIAINNA NJIH oﬁyqaloumxcn IO OCBOCHUI0O N CHMUITIMHbI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecooOpa3HO BBIMNOJIHATH CIENyIOIINe
PEKOMEH 1AL U:
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1. 3y4eHue yueOHOU AUCIUILTUHBI JOHKHO BECTHCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-i1nbo paszzena no y4eOHUKY WM KOHCIEKTHBIM MaTepuajiam
PEKOMEHIYETCS 1O MaMsATH BOCHPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIIEHUS, TIOHATHS pa3ze-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIMOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
M U UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TeMaTuka BOIIPOCOB, U3yYaeMbIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKLMSIX IPEIo-
naBatesieM. MM e aroTcs UCTOYHHUKH (B MEPBYIO Ouepe/lb BHOBH M3JAHHbBIC B MEPHOINYECKON
Hay4yHOU JuTepaType) Uit 0oJiee AeTalbHOrO MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

[Tpu camocTosTEIbHON TPOPAOOTKE Kypca 00yUYaIOIIUECs T0JKHBI:

* IPOCMAaTPUBATHh OCHOBHEIEC OMIPEICICHUS U (DAKTHI;

* IOBTOPUTh 3aKOHCHEKTUPOBAHHBIM Ha JIEKUMOHHOM 3aHATHM MaTepUall U JOMNOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

* U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISITh TE3UCHI, aHHOTALIMM U KOHCIIEKTbI
Han0oJice BAXKHEIX MOMCHTOB;

* CaMOCTOSITEJIbHO BBIIIOJIHATD 33JIaHUSI, AaHAJIOTUYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (pOH/Ia OLIEHOYHBIX CPECTB.

B xozme KypcoBOro npoeKTHpOBaHUs CTYACHTHI 3aKPEILIAIOT TEOPETUUYECKNUE 3HAHMS, 110~
Jy4eHHBIC TIPU U3YYCHUU TUCIUTUIMHEI, TIIy0XKe 3HAKOMSTCS C MPAKTHYECKUMU METOAAMH IIPO-
extupoBanus nudposeix ycrpoictB Ha [IJIMC. B nmepuon paGoTsl Haa KypCOBBIM MPOEKTOM
CTYJCHTHI MOJIYYAIOT MPAKTUUYECKUE HABBIKM MPOSKTUPOBAHUS MH(PPOBOTO YCTPOHCTBA Ha Oa3e
[TJIMC u monenupoBaHus ero padoThl.

8 MarepuajbHO-TEXHHYECKOE 00ecneyeHne, He0OX0IuMoe I
ocyuiecTBJIeHHs 00pPa30BaTeIbLHOIO NPoLecca Mo AUCHMILINHE (MOIYJII0)

8.1 JlnueH3MOHHOE U CBOOOTHO PACIPOCTPAHsIeMOe MPOrpaMMHOe odecrevenmne,
HCI0JIb3yeMoe MPH OCYIeCTBIEHUH 00pa30BaTeIbHOIO Mpoiecca
MO TUCHHIIHHE

VYHuBepcuTeT obecrnedeH He0OX0AUMBIM KOMITJIEKTOM JIMIEH3MOHHOTO M CBOOO/IHO pac-
IPOCTPAHSIEMOTO TPOTPAMMHOTO O0ECIEUYeHHUsl, B TOM YHCIIE OTCUYECTBEHHOTO IPOHM3BOJICTBA.
CoctaB mporpaMMHOro odecrneueHus, HeoOX0AUMOTO Il OCBOEHHSI TUCIMITIIMHBI, IPUBEJCH Ha
caiite yHuBepcutera www.knastu.ru / Haw ynusepcumem / Obpasosanue / 11.04.04 dnexmponu-
Ka u Hanoanekmponuxa / Pabouuti yuebnwiii nnan / Peecmp I10.

AxTyanpHBIE Ha TEKYIMIMHA y4eOHBIA TOJA PEKBH3UTHI / YCIOBHS HCIIONB30BAaHUS TIPO-
IrpaMMHOro obecriedeHus NpuBeaeHbl Ha cTpanule UT-ynpasnenus Ha caiiTe yHUBEpCUTeETA:

https://knastu.ru/page/1928

8.2 YueOHO-1a00paTOPHOE 00OPY/OBAHHE

HaunmenoBanue ayiuropun
Hcnonezyemoe 060pyioBaHue
(;1abopaTtopun)
213/3 JIabopaTopus 1Mo H3y4eHHUIO Jlaboparopusie cteHasl LESO-2 Ha 6aze [IJIMC
AIIEKTPOHUKU M MUKpPOIpoLEeccOpHOi TexHU- | [udpoBoit ocummiorpad
KU1 MynbTUMETpPBI
[lepcoHanbHbIE KOMIBIOTEPHI

IIpu peanusanuun aucuuniauHsl «lIpoekTnpoBanne yCTpONCTB HAa MPOrPaMMHUPYEMBIX
JIOTMYECKUX MHTETPAIbHBIX cXeMax» Ha 0a3e mpo(HIbHON OpraHu3alMy UCTIONb3yeTCs MaTe-
pHATIBHO-TEXHUUYECKOE 00ECIIeYeHNe, YKa3aHHOE B I0r0OBOpaxX O MPAKTUYECKOH MOATOTOBKE WU
JIOrOBOpax O CETEBOM B3aMMOJIECUCTBUHU.
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8.3 TexHuuyeckue v YJIeKTPOHHbIE CPEACTBA 00yYeHU s

JleknuoHHBIE 3AHATHSA.

Aynuropuu TSl ISKIIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOEITBI0 U TEXHHYECKUMU CPEI-
CTBaMU OOYYEHHUS, CIY>KallUMH JJisl MpEeACTaBlIeHUsT yueOHOM HHpOopMaK OOJIBIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOUS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

st peanuzanuy AUCUMILIMHBI TOJITOTOBJICHBI CIICYIONINE MPE3EHTAIUU:
1. IIporpamMmupyemsble JOTUYECKUE HHTETPATHHBIE CXEMBI.

2. O030p cucTembl aBTOMaTHU3anuu npoektupoBanust Quartus II.

3. Pa3pabotka npoekra B Quartus Il B pegakTope cxem.

4. OcHoBsI pa3pabotka nmpoekta B Quartus I Ha s3pike VERILOG.

5. Pa3pabotka mynpTuuiekcopa B Quartus Il va s3eike VERILOG

JlaGopaTopHbIe 3aHATHS.

Jis naGopaTOpHBIX 3aHATUN HCIIOJIB3YETCS ayAUTOpPHUs, OCHAIlleHHas 00O0pYIOBaHUEM,
YKa3aHHBIM B Ta0. 1. 8.2.

CamocrosiTesibHas padora.

[Tomerienust 1ist caMOCTOSATEILHOM pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO OJIKIIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JIEKTPOHHOM HH(POPMAIIMOHHO -
oOpazoBatensHOi cpene KHAT'Y:

- 3a11 anekTpoHHoi nunpopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIC KJIACCHI (DaKyIbTeTA.

9 MHHble cBeaeHUs

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HUHBAJIMAOB

OcBoeHMEe NTUCHUIUIMHBI O0YYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS TOJIy4eHUs: 00pa30BaHusl 00y4yarouMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tieqarornyeckuii COCTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTOTHYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBAIUAOB (Mpu Hanuuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS THIOTOPAMHU, IICHXO-
JIoTaMH, COL[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU ¢ MEeTOAUYECKUMHU pekoMeHaausiMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce Mpeanojaraetcs HWCIOJIb30BATh COIMAIBHO-AKTHBHBIE U pPe-
(IiekcUBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/IECH-
TaMH, CO3JJaHUH KOM(OPTHOIO MCUXOJIOTHYECKOTO KIIMMaTta B cTyneH4eckoil rpymnme. [Togbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHHMUYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunaMu ¢ OB3 ocymniecTBisercss ¢ HUCIOJIB30BAHUEM CPENCTB
o0ydeHus 0o0IIero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOE 0OecrieueHne MpelyCMaTpUBaeT MPUCIIOCOOIEHHE ayIUTO-
puii k Hyxaam un ¢ OB3.

@dopma NpoBEACHUS ATTECTALMK JUIsl CTYAECHTOB-MHBAJINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX MICUX0(pU3NIeCKuXx ocoberHocter. s ctynentoB ¢ OB3 mpemycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 331aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:
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* B TIEYATHOM WJIM OJIEKTPOHHOW ¢opme (g JHIl ¢ HapyWEHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMUYEHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JUTA JINI] ¢ HAPYIICHUSIMU CIIyXa, PeUH, 3pEHUs);

* METOIOM YTEHHS ACCUCTEHTOM 3a/IaHUs BCIYX (IS JIUL C HAPYIICHUSIMU 3PEHUS).

CryaeHTaM ¢ MHBAIMIAHOCTBIO YBEIMYMBACTCS BPEMs Ha MOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeayCMaTpUBAETCs AOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 3aJaHUs, 3 UMCHHO:

* MUCBbMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMITBIOTEPE (IS JIUI[ C HApYIICHUS-
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTA (I
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (17151 TUIT ¢ HAPYLICHUSMHU 3PEHHUS, ONOPHO-ABUTaTEIBLHOTO allapara).

[Tpn HEeoOXoaMMOCTH 7Sl 00YYAIOIINXCS ¢ MHBAJIUIHOCTBIO TPOLIEypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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