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1 OOume mooKeHus

Pabouas nporpamMma nuctuminHbl «IIpoekTupoBaHue yCTPONUCTB HA MPOrPaMMHUPYEMBIX
JIOTUYECKUX MHTETPAIbHBIX CXEMax» COCTaBJeHa B COOTBETCTBUH C TpeOOBaHUAMU (perepasibHO-
r'0 TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa, YTBEPXKICHHOTO MTPUKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit deneparun Ne 959 ot 22.09.2017, u ocHOBHOIM mipodeccuo-

HAJIbHOW 00pa3oBaTeNbHON MPOTrpaMMbl MOATOTOBKU «lIpOMBINIIEHHAS 3JIEKTPOHUKA» T10
HanpasyieHuto 11.04.04 "OnekTpoHrKa 1 HAHOSJIEKTPOHUKA'.

3anaun W3ydeHre OCHOBHBIX THUIIOB MPOrPAMMHUPYEMBIX JIOTUYECKUX WHTEIPAIbHBIX
AUCHHILIAHBI CXEM U UX [1apaMeTpOB;
M3y4eHUE UHTErPUPOBAHHBIX cpep pa3padoTku jist [IJIUC;
U3y4eHHE METOJ0B W OCHOBHBIX JTallOB IPOEKTUPOBAHUS LHU(POBBIX
ycTtpoiicts Ha [TJIVC.
OcHoBHBIE OO0ume cBeneHus: 00 UHTETPATBHBIX CXEMaX C MPOrPaMMHUPYEMOM CTPYKTY-
pasienst / TeMbl | poit u 0630p CAIIP Quartus II.
AACTIATITAHEBL Hcnonp3oBanue rpagudeckoro u TekctoBoro pemakropa B CAIIP Quartus I1.
MonenupoBaHue MpoOeKTa, KOMIMIALUS MPOEKTa, MPOrPAMMHUPOBAHHE KPU-
crayuia [UIMC.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

[Tponiecc m3ydenus: muctuIuinHbl «IIpoeKTHpOBaHUE YCTPOICTB HA MPOTPAMMHUPYEMBIX
JOTUYECKUX MHTETPAJIbHBIX CXeMaxX» HalpaBlieH Ha (JOpMUpPOBaHHE CIIEAYIOINX KOMICTCHIIUHI B
cootBeTcTBUU ¢ PI'OC BO u 0cHOBHOM 00pa30BaTEIbHON IPOrPaMMO:

Kox no &I'0OC

I/IHI[I/IKaTOpBI JOCTHXXCHUA

[Inanupyemble pe3yabTaThl 00y-
YEeHUs 110 AUCLUIIIIMHE

O6menpodeccronanbHbIe

OIIK-2. Cniocoben
NPUMEHSTH COBpe-
MEHHBIE METOTbI MC-
CJIeZIOBaHUs, MpeI-
CTaBIISITh M ApPTyMEH-
TUPOBAHO 3aIIUIIATh
pe3yabTATHI BBITION-
HEHHOI paboTbI

OIIK-2-1. 3Haet MeToABI UCCIIEN0-
BaHUS; IPUHIIUITBI COCTaBICHHUS
MPOTPAMMBbI UCCJIEOBAHUM MO BBI-
OpaHHOIi TeMe; OCHOBHBIC TTPUEMBI
00pabOTKH U TIPEICTABIICHUS pe-
3yJbTAaTOB BBIMOJHEHHOTO HCCIE0-
BaHUsA

- 3HaTh METO/IbI pa3pabOTKU U
HCCJIEJOBAHMsI YCTPOICTB Ha
[JI1C

OIIK-2-2. YMeeT afgeKkBaTHO CTa-
BUTH 3aJ]a4M MCCJICIOBAaHUS U OINTH-
MH3aIlMX CI0KHBIX 00BEKTOB Ha OC-
HOBE METOJ0B MaTeMaTHYECKOT'O
MOJICIIUPOBAHUS

- YMETh pa3pabaTbIBaTh, HCCIe-
JIOBaTh ¥ ONTUMU3UPOBATh
yctpotictBa Ha [IJIUC Ha ocHOBe
METOI0B MaTeMaTHYECKOTO MO-
ACIIMPOBAHUS B UHTCTPUPOBAH-
HOM cpene pa3paboTKu

OIIK-2-3. Biageer HaBBIKAMU Me-
TOAOJIOTUYECKOTO aHAJIN3a HAYYHOTO
UCCJIEI0BAHUS U €T0 PE3yJIbTATOB,
MIPEICTABJICHHS U 3aITUTHI PE3YJIbTa-
TOB BBIITOJTHEHHOUN paOOTHI

- BJIQJIETh HaBbIKAMH aHaJIu3a
IIPOBEACHHOTO UCCIIEIOBAHUS U
PE3yNbTaTOB pa3paboTKU
yctpoiicts Ha [TJIAC

OIIK-4. CnocobeHn

OIIK-4.1 3HaeTr meToABbl pacueTa,

- 3HAaTb MCTOABI pacycTa, IMPOCK-
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Koz mo ©I'OC

Nunukatopel 1OCTHXKEHUS

[Tnanupyemble pe3yabTaThl 00y-
YEeHUS 110 NTUCLUIUIMHE

pa3zpabaThiBaTh U
NPUMEHSTH CIeIHa-
JU3UPOBAHHOE PO-
IrpaMMHO-
MaTeMaTHIECKOe
obecrieueHue st
IPOBE/ICHUS HCCIIe-
JIOBaHUH U PELICHUS
WHXCHEPHBIX 337124

IIPOCKTUPOBAHUS, KOHCTPYUPOBAHUS
Y MOJIEPHU3ALMH IEKTPOHHOU
KOMITOHEHTHOM 0a3bl C HCIOIb30Ba-
HUEM CHCTEM aBTOMATU3UPOBAHHOIO
IIPOCKTUPOBAHUS U KOMIIBIOTEPHBIX
CPEICTB

TUPOBAaHUA, KOHCTPYUPOBAHUS U
MOJCpHU3AIUH ITU(DPOBOI KOM-
IIOHCHTHOM 0a3bl C MCII0Ib30Ba-
HUEM UHTETPUPOBAHHBIX CPEJT
pa3paboTku

OIIK-4.2 YmeeT oCylIecTBIATh BbI-
00p HanboJiee ONTUMANIBHBIX IIPU-
KJIQJHBIX IPOTPAMMHBIX MTAKETOB
JUISl pEIIEHUS] COOTBETCTBYIOIIUX
WHKEHEPHBIX 3a71a4

- YMETb BBIOMpaTh HauOoJIEee OII-
TUMaTbHYIO HHTETPUPOBAHHYIO
cpeny pa3paboTKu

OIIK-4.3 Bnageer coBpeMEHHbIMU
nporpaMMHbiMu cpesctBamu (CAD)
MOJCIIUPOBAHUS, ONITUMAIBHOTO
MIPOCKTUPOBAHUS U KOHCTPYHUPOBa-
HUS TPUOOPOB, CXEM U YCTPOICTB
AIIEKTPOHHUKHU U HAHODJICKTPOHUKH
pa3IMYHOTO PYHKIIMOHATHHOTO
Ha3HAYCHUS

- BJIaJIeTh COBPEMEHHBIMH 11PO-
rpaMmMHbIMH cpesictBamu (CAD)
MOJICJINPOBAHUS, ONITUMAJIBHOTO
MIPOEKTUPOBAHUS U KOHCTPYHPO-
BaHUs IPUOOPOB, CXEM U
YCTPOMCTB 2JIEKTPOHUKH U HAHO-
AJIEKTPOHUKH PA3IMYHOIO (PyHK-
LMOHAJILHOTO Ha3HAUYEHUS

3 MecTo IMCHUNIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JluciuruinHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYNIH)» M OTHOCUTCS K

00513aTeIbHON YacTH.

Mecto aucuumianHsl (3Tan GOpMHpPOBAHUS KOMIIETEHIIMN) OTPAXKEHO B cxeme (popmu-
pOBaHMS KOMIETEHIIMN, MPEJCTABICHHON B JTOKyMeHTe OyeHnouHbvle mamepuansl, pa3MemieH-
HOM Ha caiire yHuBepcutTeta WWW.Knastu.ru / Haw ynuseepcumem / O6pazoeanue / 11.04.04
Onekmponuxa u nanodnekmponuxa | Oyenounvie mamepuanvt).

HucuuruimHa «[IpoekTupoBaHue YCTPOWCTB Ha MPOrpaMMUPYEMBIX JIOTUYECKHX HHTE-
TPaNBHBIX CXEMax» YaCTUYHO pean3yercs B popme MpakTHUeCKO MoAroToBKU. [IpakTryeckast
MOJrOTOBKA OPraHU3yeTCs MyTeM MPOBEAEHUS JJaOOPaTOPHBIX padoT.

4  CopnepixaHue THCUHMILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM
(paszpenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBA aKaJleMUYeCKHUX
4acoB U BHJ0B y4eOHOH padoThI

4.1 CTtpykKTypa u coiep:KaHUe JMCHUILIMHBI 115 04HOH (popMBbI 00yUeHUs!

Huctumnaa «[IpoekTrpoBaHre YCTPOMCTB Ha MPOTPAMMHUPYEMBIX JIOTUYECKUX WHTE-
IpabHBIX CXEMax» H3ydaeTcs Ha 2 Kypce B 3 ceMmecTpe.

Obmast Tpyno€MKOCTh JUCIUILIAHBI cocTaBmsieT 5 3.e., 180 4., B TOM uncie KOHTaKTHas
paboTta oOygaronuxcs ¢ mpernogaareiieM 40 4., MpOMeXyTOYHAs aTTeCTalus B popMe 3K3aMeHa
8 u., camocrosTenbHas padora odyvaromuxcs 132 4.



Bupl yueGHOI paboThI, BKIIFOYAs CAMOCTOSATEIbHYIO

paboTy 00yJaroImuXCcs ¥ TPYJOEMKOCTh (B Hacax)

HanmenoBanne pa3aciioB, TEM U CO-

MHC

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

JIep’KaHue MaTepuana

Jlek
85041

ITpak-
THYeC-
KHE 3a-
HATUS

JlaGopa-
TOpPHBIC
paboThI

HNKP

[Tpom.
aT-
TECT.

CPC

Pasznen 1 O0mme cBegennsi 060 MHTErp
1 0030

AJIbHBI

X CXeMax ¢ NporpaMMupyemMoii cTpy
CAIIP Quartus 11

KTypoii

Tema 1.1 OyHKIMOHAIBHO-IOIMYECKOE
MIPOEKTUPOBaHKE HU(POBBIX YCTPOICTB
u apxutektypa [IJIUC.

OO6mas MeToMka npoekTupoBanus 1Y
Ha [IJINC.

Ha3naueHnue 1 BO3MOXXHOCTHU CpeIbl
Quartus Il xomnanuu ALTERA.
[Tonsitue mpoekrta B Quartus II.
[Tpouenypa npoexktupoBanus B Quartus
Il.

3anyck Quartus II u oTkpbITHE TPOEK-
Ta.

10

Tema 1.2 ['paduueckuii monp30BaTeNb-
ckuit uHTepdeiic Quartus Il (oxkHa MeHe-
Jokepa npoekra Quartus 11, HaBuraTop
MIPOCKTA).

Co3z/taHue HOBOTO IPOEKTA.

10

PaboTa B mHTErpUpOBaHHOU Cpejie pa3-
pabotku Quartus II. OcHoBHBIE TaIBI
CO3J1aHUs MpoeKTa. ™

6*

Pa3nea 2 Ucnosib3oBanne rpaguueckoro u Tekcroporo peaxakropa B CAIIP Quartus IT

Tema 2.1 HaznaueHnue 1 BO3MOXKHOCTH
rpaduueckoro penakropa Quartus I1
Cozntanue HOBOTO CXEMHOT'O MOZYJISI.
OKHO rpapu4ecKoro peakTopa CXeM.
BBox 21€MEHTOB B cXeMmy.
CoenuHeHHE 3JIEMEHTOB B cxeMe (pu-
COBaHME OJIMHOYHBIX COEIMHEHUH, pu-
COBaHHeE IITHH)

DneMEeHTBI TEKCTOBOIO U TpaduyecKoro
0(OPMIICHHUS CXEM.

PenaktupoBanue cxemsl

Coznanue rpaguieckoro 0003HaYeHUS
CXEMHOT'0 MOJTYJIS.

10

Pa3paboTka nuppoBeIX YCTPOUCTB B
rpaguIecKoM penakTope Ha 6a3e yued-
Horo j1aboparopHoro crerna LESO2.*

4*

10

Tema 2.2 HazHaueHue ¥ BO3MOXKHOCTHA
TEKCTOBOTO PEIAKTOPA.

Co3zanne HOBOTO (haityia ¢ TEKCTOBBIM

10




HanmenoBanne pa3aciioB, TEM U CO-

Bupl yueGHOI paboThI, BKIIFOYAs CAMOCTOSATEIbHYIO
YI0EMKOCTH (B Hacax)

paboTy 00yJarOIUXCs U T

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

JIepKaHUEe MaTepuana MHeA Tpom.
P P [Tpak- HUKP | ar- CPC
JlaGopa-
Jlex | Tnuec- TECT.
TOpPHBIC
UK | KHE 3a-
paboThI
HSTHUS
OTHCAaHUEM
OKHO TEKCTOBOTO PEIaKTOpa.
Hcnonb3oBanue mabdIoHOB B TEKCTO-
BOM OITHCaHUH.
PenaktrpoBaHue TEKCTOBOTO OTHCA-
HUSL.
[TpeoOpaszoBanue (aitioB ¢ TEKCTOBBI-
MU OIHCAHUSMU B IpyTUe BUIbI (aii-
JIOB.
TeKCTOBBIN BBOJI ONUCAHHS MOJTYJICH 6% 10

npoekra B cpene Quartus I1.*

Paznen 3 MoaenupoBanne NpoeKTa, KOMIWISIIIAS MPOEKTA, MPOrPaMMHUPOBAHHE KPU-

cramiaa IVIMC

Tema 3.1 IlocnenoBareabLHOCTE MOJIE-
JTUPOBAHUSL.

OKHO yTHJIMTBI MOACIIUPOBAHUA.
3ajanue mapaMeTpoB MOICITUPOBAHUSI.
Co3znanue ¢aiina ¢ BpeMEHHBIMU JTHA-
rpaMmamu.

OKHO peaKTopa BpEeMEHHBIX JIha-
rpamm.

Co3nanue v peJakTUpOBAaHUE BPEMEH-
HBIX JTHAarPaMM.

3anyck MOJIeTMPOBaHUSI.
Hab6monenue otdera o MmoieupoBa-
HHH.

CpaBHEHHE BPEMEHHBIX JUATPAMM.

10

Pa3paboTka (yHKIIMOHAIBHBIX Y3JI0B
Ha OCHOBE CUETYUKOB.™

4*

Tema 3.2 Komnwisiiiust mpoekTa B cpe-
ne Quartus I1.

Hacrpoiika mapameTpoB M 3a1yCK KOM-
HNWIALUY TTPOEKTA.

OtobpaxkeHre pe3ynbTaTOB KOMITUIIS-
UM [IPOEKTA.

Ha3naueHnmne KOHTaKTOB BBOJIa/BBIBOIA
B IIPOEKTE.

[IporpammupoBaHue Kpucramia
TJINC.

10

CuHTe3 1 MOJIETMPOBAHUE IIUPOTHO-
MMITYJIbCHOTO MOJIYJISITOpa—
JTEMOIyJIsITOpa. ™

4*

10




Bupl yueGHOI paboThI, BKIIFOYAs CAMOCTOSATEIbHYIO
paboTy 00yJaroImuXCcs ¥ TPYJOEMKOCTh (B Hacax)
KonrtakTHas paborta mpe-
MO/1aBaTesl ¢ 00yJaroIIH-
HanmeHoBaHMe pa3iesioB, TEM H CO- A YoM
JIepKaHUEe MaTepuana MHeA Tpom.
[Tpak- HUKP | ar- CPC
JlaGopa-
Jlex | Tuuec- TECT.
TOpPHBIC
UK | KHE 3a-
paboThI
HSTHUS
Ik3amen 1 8 27
Kypcoesoii npoexm 3
HUTOI'O 24
M0 JUCHUNJIHHE B TOM
YHCIIC B
opMe
12 - dop 4 8 132
MPaKTH-
YECKOM
O/ O-
TOBKH:24

* peanuzyercs B (popMe MPaKTUYECKON MOATOTOBKH

5 OueHoYHBIE CPeCTBA /ISl IPOBeJeHUS TEKYIero KOHTPOJIs U
NPOMEKYTOUHOM aTTecTANMU 00y4aroIMXCcs M0 JMCHHILIHHE (MOLYJI10)

@DOHJIBI OICHOYHBIX CPEJCTB JUIS MPOBEJICHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH H
POMEKYTOYHOM aTTECTAlMU OOCYXIAIOTCS W YTBEPKIAIOTCS Ha 3acemanuu kadenpsl. [lon-
HBI KOMIUICKT KOHTPOJIBHBIX 33/IaHUI WU MHBIX MAaTEPHAIOB, HEOOXOUMBIX JIJISI OI[CHUBAHUS
pE3yNbTaTOB 00yUYEHUS MO IUCUUIUINHE (MOIYJI0) XpaHUTCS Ha Kadeape-pazpadoTuuke B Oy-
Ma)XHOM HJIM DJICKTPOHHOM BHJE, TAKXKe (DOHIBI OLIEHOYHBIX CPEJICTB JOCTYIHBI CTYACHTAM B
JMYHOM KaOWHEeTe — pa3zell yueOHO-METOJu4YecKoe o0ecIieueHue.

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

6.1 OcHoBHasi U TOMOJIHUTEIbHAS JTUTEPATypa

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

6.2 MeToauuecKkue YKazanusd 1Jist CTYAEHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

1) Cyxaues, K. 1. OcobeHHOCTH MPOSKTUPOBaHUS IIM(DPOBOY IIEKTPOHUKHU Ha Oa3e mpo-
rpamMmmupyemMoii oruku : yued. nocoodue / K. M. Cyxaues, /I. B. Poqun, A. C. Jlopodees ; M-Bo
HayKu U BbIciL. obpazoBanusi Poc. ®eneparuu, Camap. Har. uccnen. yu-T uM. C. I1. Koponesa
(Camap. yH-T). - M. : U31-Bo Camap. yH-Ta, 2022. - 1 ¢aiin (5,52 M6). - ISBN = 978-5-7883-
1732-8. - Tekcr : anexTpoHHbIH - http://repo.ssau.ru/bitstream/Uchebnye-izdaniya/Osobennosti-
proektirovaniya-cifrovoi-elektroniki-na-baze-programmiruemoi-logiki-97949/1/978-5-7883-
1732-8%20-2022.pdf


http://www.knastu.ru/

6.3 CoBpemeHHbIe IpodeccHoHATbHbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU 0CYLeCTBIeHUH 00pPa30BaTeIbHOI0
npouecca no JUCHUIINHE

Kaxnomy obydaroniemycst odecrieueH J0CTy (yAaleHHBIH JIOCTYII), B TOM YHCIE B CIy-
yae MPUMEHEHHUS DJIEKTPOHHOTO OOY4EHHUs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM MPO(pECCHOHATBFHBIM 0a3aM JaHHBIX M WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIIOUEH JOTOBOP.

[lepeuenb pexkOMEHIyeMbIX TPOPECCHOHATBHBIX 0a3 NaHHBIX W WH(GOPMAIMOHHBIX
CMPABOYHBIX CHCTEM IPEICTABJICH Ha caiiTe yHuBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 11.04.04 Dnexmponuxa u nanosnekmponuxa / Paboyuil yueonwviti nian / Pe-
ecmp OBC.

AKtyanpHast HTHPOpMAIUS 1O 3aKIIOUYEHHBIM Ha TeKYIIUH y4eOHBIH roJl JOroBopaM Mmpu-
BeJleHa Ha cTpanuile HayuHno-texaudeckoit onbnuoreku (HTH) Ha caiite yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHeT», HEOOXOAMMBIX JI5l OCBOECHHS TUCHUILIUHBI (MOIYJIs)

Ha crpanune HTB M0XHO BOCHONB30BaThCsi MHTEPHET-PECYPCAMU OTKPBITOTO JOCTYIIA
[0 YKpYHNHEHHOHU rpynne HampasieHuidl u cnenuanbHoctet (YIHC) 11.04.04 Dnexmponuxa u
HAHOINEKMPOHUKA

https://knastu.ru/page/539

Taxoke nosnesnas nHGOpMAaLUs HAXOAUTCS Ha CIEAYIOIIUX pecypcax:

1) JlabopaTopust 35meKTpoHHBIX cpenctB ooydenus (JIDCO) Cubl'YTU. Yuebusrii nabdo-
PaTOPHBIA CTEHA JUII OOYYeHHs OCHOBaM IPOEKTHUPOBAHUS IH(PPOBOI TEXHUKU HA OCHOBE IIPO-
rpaMMHUPYEMBIX JIOTHYeCKUX HHTerpaibHbix cxem LESO2.1 - http://www.labfor.ru.

2) Caiitr kommanuu "D®O" - odunmansHoro auctpudbotopa Qupmer ALTERA -
http://www.altera.ru.

3) ITpoekThr Altera Quartus II TUTS TIJIATHI Mapcoxon -
http://www.marsohod.org/index.php/projects/platal.

7 OpraHn3aun0uu0-neuar0rnqec1¢ue ycioBus

Opranuzanys 00pa30BaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YIEOHBIM TIJIAHOM M pac-
nHCcaHHeM y4eOHbBIX 3aHATHH. SI3bIK 0OydeHus (mpernojaBaHus) - pycckuid. Jlns Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I qJac yCTaHaBJIMUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIWBHIYalTbHOW 0Opa30BaTENbHOW TPAaEKTOPHUU 00ydaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VY4eOHbIif npoliecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHAMH. IHHOBaIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUN HCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHubie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEeM aKTUBU3AIHMHU CaMOCTOSITEIBHONH pPaOOThHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeIbLHOM Cpeie.


http://www.knastu.ru/
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7.2 3aHATHA JeKIHOHHOI0 THIA

JIEKIMOHHBIN KypC MpeanoiaracT CUCTeMaTU3UPOBAaHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekumu j1ekTop 00s13aH NpeAYNpPEeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY yueOHHMKY (YueOHUKAaM, y9€OHBIM TOCOOUAM) OyIET TPOUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOoNbIIM 00beM MH(pOpManuu U 0OecrneunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTEIIbHOE N3yUeHHE MaTepHraa.

7.3 3aHATHS CEMHHAPCKOIr0 THIA

CemuHapcKue 3aHATHS MPEACTABISIOT COOOHN JEeTaNU3alnI0 JEKIMOHHOTO TEOPETUIECKO-
ro MaTepuasa, IpoBOIATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaTbIBAIOT BCE OCHOBHBIC Pa3/EIIbl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SIBISETCSA 00CYX/IeHHEe Haubosee mpooieM-
HBIX U CIIO)KHBIX BOIIPOCOB 10 OTAEIBHBIM TE€MaM, a TaKkXke pa300p NPUMEpOB U CUTyallUd B
AyJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOAT: OKa3aHHE METOIUYECKOH mo-
MOILY ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHUBHOCTb HA CEMUHAPCKUX 3aHATUSIX OLIEHUBAETCS IO CIEIYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITPEAIAraeMble MIPENOJaBATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NIPOCKTHBIX U MHBIX 3aJjaHU;

* ACCHUCTHPOBAHUE MPEIO0/IaBaTENI0 B IPOBEACHNUN 3aHATUH.

OTBeT f0iKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOXKHBIM, COJIEPHKaTh
CCBUJIKU HA UICTOYHHKH.

JlokJ1afgpl U ONIIOHUPOBAaHUE JOKIAA0B IIPOBEPSAIOT CTEIECHb BIIAJEHUS TEOPETUYECKUM
MaTepuaioM, a TAKKe€ KOPPEKTHOCTb U CTPOIOCTh PaCcCyKICHUI.

OneHuBaHue 3alaHuii, BBIIIOJHEHHBIX HA CEMUHApCKOM 3aHATHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

7.4 CamocTtosiTeqibHAs pa0d0Ta 00y4aIOIMXCH MO JUCUUILTHHE (MOTYJIIO)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHANPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEemoCpeICTBEHHOI0 Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AeATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

+ yriyOJeHne U paclIupeHre TeOPeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIHIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHME CaMOCTOSITEIILHOCTH MBIIIJIEHHUS, TBOPUYECKON MHULIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHUH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHOoOrHsI OpraHU3aIi CaMOCTOSITENIbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUEe UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSITENILHOM PabOThI CTYAEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEeICHHBIX HABBIKOB M MCIIOJIb30BaHUs TIpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

7.5 Metoauyeckue peKOMeHIAMH JJIs1 00YyYAKIIHXCS M0 0CBOEHH IO THCIMIIINHBI

[lpr w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATH CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne yueOHOM TUCIUTUIMHBI JODKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEH/IYETCsI 110 MaMSITH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, IOHSTHUS pa3zie-
na.

3. Ocoboe BHUMAaHUE CIICAYET YACIUThH BBIMOJIHEHUIO OTYETOB 110 TPAKTUIESCKUM 3aHSTH-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaMOCTOATCIIbHYTO paGOTy.

4. Best TemaTuka BOIPOCOB, M3YYaEeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCS Ha JICKIUAX MPEerio-
naBatesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B IEPUOANYECKON
HAYYHOI JuTeparype) uist 0ojiee AeTalbHOTO IIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX HA JICKIIHH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DaKTHI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpual U JOIMOJHHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 0 JJAHHOU TEME JIUTEPATYPHI;

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aHHOTAIUU U KOHCIICKTLL
HanboJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIINMOJHATE 3aJaHUS, aHAJIOTUYHBIC ITPCAJIaracMbIM Ha 3aHATUAX

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEIICTB.

7.5.1 MeTroanyeckue yKa3aHusi 10 CaMOCTOSITeIbHOI padoTe HAl M3y4aeMbIM MaTe-
PHAJIOM M MPHU NOAT0TOBKE K JIA00PATOPHBIM H MPAKTHYECKUM 3aHATUAM

HauunaTh Hazo ¢ U3yyeHHs peKOMeHA0BaHHOH JuTepaTypbl. Heo0X01MMO NOMHUTB, YTO
Ha JIGKIIMKM OOBIYHO PAacCMaTPHUBAETCS HE BECh MaTepHall, a TOJBKO ero dacTtb. OcTalbHas ero
YacTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOATENIbHON paboThl. B ¢Bsi3u ¢ 3TM paboTa ¢ peKOMeH-
JIOBaHHOHW JUTepaTypoi obs3arenbHa. Ocoboe BHUMaHME MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
CoJiepKaHWEe OCHOBHBIX IOJIO)KEHHIH M BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
NPaKTUYECKOTO TPUIIOKEHHUSI PacCMAaTPHBAEMBIX TEOPETHYECKUX BOIPOCOB. B mporecce 3Toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3allOMHHUTH OCHOBHBIE TOJIOKEHUSI paccMaTpuBae-
MOTO MaTepuaia, IPUMEPHI, TOSCHSIOIINE €ro, a TAK)Ke Pa3o0paThCs B WILTFOCTPATUBHOM MaTe-
puaie.

7.5.2 MeTtoauuyeckue yKa3aHHs 10 BBINOJHEHHIO KyPCOBOIO NMPOEKTa

B xone xypcoBOro mpoeKkTUpOBaHUs CTYJEHTHI 3aKPEIUISIIOT TEOPETUYECKUE 3HAHMSI, TTO-
Jy4YEeHHBIE MPU U3YUYEHUU TUCLMIUIMHBL, TIy0Ke 3HAKOMSTCS C MPAaKTUYECKUMHU METOJIaMH Ipo-
exTupoBanus nudpossix ycTpoiicts Ha [IJIUC.

B nepuon paGoThl HaJy KypCOBBIM MPOEKTOM CTYAEHTHI MOTYYarOT MPaKTHUYECKUE HABBIKU
npoexkTupoBaHus 1udpoBoro ycrpoiicta Ha 6ase [IJIMC u moxenupoBanus ero pabotsl. Cty-
JICHTBI y4aTcsl MPUHUMATh 0OOCHOBAHHBIE PELICHHs ITyTeM CPaBHEHHs BapHAHTOB, JIOTHUYECKUX
CYXKICHHM, pacCCMOTPEHUSI OCHOBHBIX TEOPETHUECKUX MOJIOKEHUN; YMEHUIO KPAaTKO U TOYHO M3-
JaraTh XOJ| peIIeHHs.
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[Ipy mpOeKTUPOBAHUU CTYACHTHI TIy0Xe M3Y4ar0T OCHOBHYIO M CICIHATLHYIO JHTEpa-
Typy MO 3JIEKTPOHHBIM YCTPOMCTBAM M CXEMOTEXHHKE, y4yaTcsl padoTaTh CO CIPAaBOYHHUKAMH.
Bce 310 no3BOIsI€T BECTH MPOSKTUPOBAHUE C MHIKEHEPHOU MO3UIUH.

KypcoBoii MpoeKT COCTOMT M3 MOSICHUTEIBHON 3aIUCKU M rpadudeckoit yactu. [loscHu-
TeJbHasl 3alIMCKa JOJDKHA COIepKaTh: BBEIACHHUE, TEXHUUECKOE 3aJaHue HA IPOEKTUPOBAHUE, OC-
HOBHYIO 4acTh (3Tallbl MPOESKTHUPOBAHUS M PAaCUYEThl CO BCEMHU IMOSICHEHHUSIMH), 3aKIIOUYEHUE U
CITUCOK HCIOJIh30BAaHHBIX HCTOYHUKOB. OCHOBHYIO YacTh, COTJIACHO TPEOOBAHUSM TEXHUYECKOTO
3aaHusl, pa3OMBAIOT Ha pa3zelibl U MOAPA3/IeNbl, HA3BaHUE KOTOPBIX JIOJDKHO COOTBETCTBOBATH
UX OCHOBHOMY COJIEPKAHHUIO.

[TosicHuTenpHyIO 3aMKUCKy MPEJCTABIAIOT K 3aluTe B cOpourtopoBaHHoM Buae. [Ipumep-
HBII 00beM nosicHuTenbHOU 3anmucku 20 — 30 crpanwmil.

BoinmonHeHHBIH KypcOBOM HPOEKT JOHKEH YIOBJIETBOPSATH HOPMATHUBHBIM JOKYMEHTaM
YHUBEPCUTETA, C KOTOPHIMHU MOXHO O3HAKOMHTHCS B OTJIEJIE€ CTAaHJApTU3ALMKU WM Ha CaiTe
yHuBepcuTeTa. OTCTYIJICHUS OT YKa3aHHBIX TPeOOBAHHUM MOTYT CIIY)KHTh OCHOBAaHUEM JIJISl BO3-
BpaTa IIPOEKTa Ha UCIPABIICHUE.

8 MarepuajbHO-TEXHHYECKOE 00ecneyeHne, He0OX0auMoe I
ocyuiecTBJIeHHs 00pPa30BaTeIbLHOIO Npouecca Mo AUCHUILINHE (MOIYJIIO)

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

YHuuBepcurer obecriedeH HeoOXOIMMBbIM KOMITJIEKTOM JIMIICH3UOHHOTO M CBOOOJHO pac-
MIPOCTPAHSIEMOTO MPOTPAMMHOTO OOCCIICYEHUS, B TOM YHUCJIE OTEYECTBEHHOT'O IMPOHU3BOICTBA.
CocTaB mporpamMmmHOro obecrneyeHus, HEOOX0AUMOTO JJIsi OCBOCHHUS JUCIUILIMHBI, IPUBEICH Ha
caiite yHuBepcuTeTa www.knastu.ru / Haw ynusepcumem / Obpazosanue / 11.04.04 Dnexkmponu-
Ka u Hanosnekmponuka / Pabouuii yueonvui nnawn / Peecmp I10.

AKTyaJlbHBIE HAa TEKYIIMA Yy4eOHBIA TOJ] PEKBH3UTHI / YCIOBHS HCIIOJNB30BAHUS IPO-
rpaMMHOTO o0ecrieueHus mpuBeeHbl Ha cTpanulie U T-ynpaBnenus Ha caliTe yHUBEpCUTETA:

https://knastu.ru/page/1928

8.2 YueOHo-1a00paTOPHOE 00OPY/NOBAHHE

HanmenoBanue ayiuropuu

(1a6oparopun) Hcnonb3yemoe 000pya0BaHue

213/3 JIabopaTopus 1Mo H3y4EeHHUIO JlaGopatopusie cten sl Ha 6a3e [IJINC LESO-
ANIEKTPOHUKHU U MHKPOITPOIIECCOPHON TEXHUKH | 2

[Hudposoit ocimmmorpad

MynbTUMETpBI

HepCOHaJ'IBHBIe KOMIIBOTCPHL

[Tpu peanuzanuu aucuuuinHbl «IIpoekTHpoBaHuEe YCTPOICTB Ha MPOrPaMMHUPYEMBIX
JIOTUYECKUX UHTETpaJIbHBIX CXeMax» Ha 0a3e MpoQMIbHON OpraHu3alyy UCIOIb3YEeTC sl MaTe-
pHATIbHO-TEXHUYECKOE 00ecTIeYeHre, YKa3aHHOEe B IOTOBOpax O MPAaKTUYECKOH MOATOTOBKE WU
JIOTOBOpaxX O CETEBOM B3aWMO/IEHCTBUU.

8.3 TexHuuyeckHe U YJIeKTPOHHBIE CPEACTBA 00YUeHUSs

JleKIIMOHHBIE 3aHATHS.
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Aynuropuu Jisl TEKIMOHHBIX 3aHSATHH YKOMIUIEKTOBAHBI MEOETBI0 U TEXHUYECKHUMH CPEI-
CTBaMH OOYYCHHMS, CIY)KalTUMHU JJIsl MPEJCTaBICHUs y4eOHOU MHGOpMAIMu OOJIBIIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOUS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

Jis peanu3anuu AUCIUILIMHBI IIOATOTOBIICHBI CIICAYIOIINE TPe3eHTAIHUN:
1. IIporpamMmupyemsble JTOTUYECKUE HHTETPATBHBIE CXEMBI.

2. O030p cucTembl aBTOMaTU3auuu 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

JlaGopaTopHble 3aHATHA.
Jnst nabopaTOpHBIX 3aHATHI HCIOJB3YETCS ayAUTOpHUs, OCHAIIECHHAs O0OpYJAOBAHHEM,
yKa3aHHBIM B TaOI. 1. 8.2.

CamocrosiTesbHasi padora.

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

- 3a11 anekTpoHHoi ungopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIC KJIACCHI (DaKyIbTEeTA.

9 MHHble cBeaeHUs

MeTtoauyecKue peKOMeHAAINHU 110 00YUEHHIO JIMI] C OTPAHUYEeHHBIMHU BO3MOKHO-
CTAMM 310POBbS U HHBAJIU/I0OB

OcBoeHMEe NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MIOJIy4€HUsl 00pa30BaHus 00y4aroluMHu-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-Tieqarornyeckuii CoOcTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTIOTHIECKUMU
0COOEHHOCTSAMH 00YYarOMIMXCsl MHBAIUIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MpOTpaMMaMH peadMINTalluy WHBAIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JONOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMH, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MEeTOAMYECKUMHU pekoMeHaanussMu MuHoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iekcUBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMHU CTYZEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELHATbHBIX TEXHHUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunaMu ¢ OB3 ocymniecTBisieTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0ydeHus 00Iero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOE 00ecrieueHne MpeycMaTpUBaeT MPUCIIOCOOIEHUE ayAUTO-
puii kK Hy>)kaam jimi ¢ OB3.

@®opma NpoBEACHUS ATTECTALMK JUIsl CTYAECHTOB-UHBAJINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TMICHX0(pU3NIeCKuXx ocoberHocter. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 tocTymnHas popma MpeIoCTaBICHUs 33JaHNH OLIEHOUYHBIX CPECTB, & UMEHHO:

- B TIEYaTHOW WM DJJIGKTPOHHOM (opme (s JULl € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);
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* B TICYaTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBEITMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (IS JIUIT C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHUS);

* METO/IOM YTCHHS aCCUCTEHTOM 3a/IaHUs BCIYX (IUIS JIUI C HAPYIICHUSMH 3PEHHS).

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

* MUCBbMEHHO Ha Oymare wiM HaOOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HApyIICHU-
MU CIIyXa, peun);

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

* YCTHO (151 JIMIT ¢ HApYUICHUSAMU 3PEHUS, OIOPHO-/IBUTaTEIbHOTO aIapara).

[Tpn HEOOXOaMMOCTH /7S 00YYAIOIIMXCS ¢ MHBAJIMIHOCTBIO TPOLETypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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