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1 OOume mooKeHus

Pabouas mporpamma mucuurumnbel «Paspabotka m MonenmupoBanue SoC cuctem» co-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMU (efepaTbHOro rocyI1apcTBEHHOIO 00pa3oBaTeNbHO-
ro CTaHjapra, YTBEp:KICHHOro IpukazoM MwuHuctepcrBa obpazoBaHusi U Hayku Poccuiickoit
Oenepanu Ne 959 ot 22.09.2017, m ocHOBHO# mpodecCHOHATBHON 00pa30BaTEIIBHOW TPO-
rpaMMbl TOArOTOBKU «lIpombllluieHHas 3JeKTpoHKKay 1o HanpasieHuto 11.04.04 "Onextponu-
Ka ¥ HAaHOAJIEKTPOHHUKA".

3agaqn N3yueHnne ocHOB noctpoeHus cucteM Ha kpucramie (CHK);

AUCHUIUIMHBI 3HAKOMCTBO ¢ dJieMeHTHON 0a3oii CHK;

OCBOCHHE TeXHOJIOTUH pazpabotku u moaenuposanus CHK B cpene rpaduue-
CKOT'0 IPOrpaMMHUPOBAHUSI.

OcHoBHbIE 1 Cucremsl Ha kpuctaie (CHK).

paszaenst / TemMbl | 2 Pazpabotka nmupposeix CHK ¢ momombio cpeapl rpaduueckoro mporpam-
ANCHHTUTAHBI mupoBanusi LabVIEW.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

[Ipouiecc uzyuenust nucuurummnbl «Pa3zpadbotka u moaenuposanre SOC cucTeM) Harnpas-
JeH Ha QopmHupoBaHuE cienyromux kommnereHuuid B coorBercTBUU ¢ @I'OC BO u ocHOBHOM
00pa30BaTeNbHOM POrpaMMOii:

Ko nmo ®I'OC NHaukaTopsl J0CTHKEHUS ILnanupyemMsble pe3yibTaThl
00y4eHusI O AUCHMILIMHE

Ob6menpodeccuonanbHble

OIIK-2. Cnocoben OIIK-2-1. 3HaeT MeTOIBI HCCIENO0- - 3HaTh METO/BI Pa3pabOTKU 1
MIPUMEHSTH COBpE- BaHMS; TPUHIUIIBI COCTABJICHUS MIPO- | UCCIIEIOBAHUS YCTPOUCTB HA
MEHHBIE METO/IbI rpamMMmBbl HccienoBaHuit o Beiopan- | [TJIMC

HCCIICAOBAHNS, HOM TeMe; OCHOBHBIE MTPUEMBI 00pa-

MNPEACTaBJIATh U ap- OOTKH U MMPEACTaBJICHUSA PC3YJIIbTATOB
TYMCHTHUPOBAHO 3a- BBITIOJIHEHHOI'O HCCIICJOBaHUA

LIMILATh pe3yibTa-
TEI BEIIOMHEHHOM OIIK-2-2. YMeeT afiekBaTHO CTaBUTh | - YMETh pa3pabaThiBaTh, UCCIIE-

paGoTsI 3a/1a4d UCCIIENOBAHMS U ONITUMMU3a- | A0BAaTh U ONITUMHU3UPOBATh
LIUU CJIOKHBIX 00BEKTOB HA OCHOBE ycrpoiicta Ha IIJIMC Ha ocHOBe
METOJ0B MAaTEMaTUYECKOTO MOJIENIA- | METOJI0B MaTEMATHYECKOTO MO-
pOBaHMUs JIEIIMPOBAaHMsI B UHTETPUPOBAH-
HOMU cpenie pa3paboTKu

OI1K-2-3. Bnageer HaBBIKAMH METO- | - BIAIETh HABBIKAMH aHAJIN3a
JIOJIOTMYECKOT0 aHaJIN3a HAy4YHOIO MPOBEACHHOTO UCCIIEIOBAHUS U
WCCTIEIOBAHUS M €TO PE3yJIbTaTOB, pe3ynIbTaTOB pa3padOTKU

IIPEICTABICHMS U 3alUThI pe3yiabTa- | ycrpoiicts Ha [TJIMC
TOB BBIITOJIHEHHOM paboThI

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOii MporpaMMsl

JuciumiHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauHbel (MOIYJM)» U OTHOCUTCS K
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00s3aTEeNBpHON YaCTH.

Mecto nuctuminHbl (3Tan GOpMUPOBAHUS KOMIIETEHIIMH) OTPAXKEHO B cxeme (hopMu-
pPOBaHUSA KOMIIETCHLIUH, MPEACTaBICHHONW B JOKyMeHTe OyeHouHbie Mamepuansl, pa3MeneH-
HOM Ha caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.04.04
Onexmponuxa u Hanosnekmponuxa | Oyenounvie mamepuanot).

JuctmiuimHa «Pa3paboTka u MonenupoBanue SoC cHCTEM» YacTUYHO peann3yeTcs B
dbopMe MpakTUIECKOW MOATOTOBKH. [IpakTHueckas MOArOTOBKA OpraHU3yeTCs IMyTEM IPOBEIe-

HUS 1a00paTOPHBIX padoT.

4  CopeprxaHue TMCUUILTHHBI (MO1YJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMU4YeCKHUX
4acoB M BUIOB Y4eOHOH padoThI

4.1 CrtpykTypa u coaep:KaHue TUCHMIIMHBI 1JI51 04HOI opMbI 00yUeHUsT

Huciunnnna «Pa3paboTtka u moaenupoBanue SoC cuctem» usydaercs Ha 1 kypce B 1

ceMecTpe.

Obmas Tpyno€MKOCTh JUCHUILIMHBI cocTaBisieT 4 3.e., 108 4., B TOM uncie KOHTaKTHas
paboTa oOyJaroImuxcs ¢ mpenojaasareneM 16 4., mpoMexyTodHasi aTTecTarus B GopMe 3a4era ¢
OILICHKOM, caMocTosITeNbHasl paboTa oOydaromuxcs 92 u.

HaumenoBanue pa3nenos, TeM U CO-

Bunpl yaeOHOI pabOThI, BKIIFOYAst CAMOCTOSATEIIbHYIO
paboTy o0yJaronmxcsi ¥ TPyJA0EMKOCTh (B Yacax)

KonraktHas pabora mpe-
HOJaBaTelisi ¢ 00yYaroIH-

JepKaHue Marepuana MHCA Hpom.
[Ipak- HUKP | ar- CPC
Jex | tauec- | 1300Pa- TecT.
TOpPHBIE
UK | KHeE 3a-
paboThI
HATHUS
Pazgen 1 Cucremsl Ha kpucraie (CHK)
Tema 1.1 Beenenne B CHK.
1.1.1 Onpenenenne CHK. Tunosas 1 8
CTPYKTYpa.
1.1.2 Mecto CHK B siekTpoHHKE.
Tema 1.2 Ocobennoctu CHK u 0630p
APXUTEKTYP TMPOTPAMMHUPYEMBIX JIOTH- 1 8
yeckux matpuil st CHK.
Tema 1.3 OTedecTBEeHHBIC U 3apyOexK-
Heie CHK. 1 8
1.3.1 OreuectBennsie CHK u IJINC.
1.3.2 3apy6exxnpie CHK u TIJIMC.
Tema 1.4 Ocob6ennoctu [TJINC Beny-
IIUX KOMIIAHUH. 1 8
1.4.1 TIVINC xommanun ALTERA.
1.4.2 TINC xommanuu XILINX.
Pasnen 2 Pazpadorka mugpossix CHK ¢ momomnio cpeast
rpajguyeckoro nporpammuposanusi LabVIEW
Tema 2.1 ITnatpopma NI ELVIS 1" u
otianounas ruiata NI DE FPGA 1 10

Board.




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJaroImuXCcs ¥ TPYJOEMKOCTh (B Hacax)

KonTaktHas pabora mpe-
HaumeHnoBanue pa3ienoB, TeM U CO- TOAIABATEIIA. C OOyHAIOLH-
JIepKaHUEe MaTepuana MHeA Tpom.
ITpak- HUKP | ar- CPC
Jlex | Tuuec- Jlabopa- TECT.
UK | KHE 3a- TOPHbIC
paboThI
HATUS
2.1.1 CocTaB 1 BO3MOXHOCTH TLIAT-
dopmsr NI ELVIS 117,
2.1.2 CocTaB 1 BO3BMOXHOCTH OTJaJ104-
Ho# matel NI DE FPGA Board.
Tema 2.2 [IporpaMMHbIE HHTEIPUPO-
BaHHBIE cpebl pazpadborok Ha [TJINC
QUARTUS kommannu ALTERA u 1 10
Vivado Design Suite komnanuu
XILINX.
Tema 2.3 Cpena rpaduueckoro npo-
rpammupoBanus LabVIEW ¢ monynem 1 10
LabVIEW FPGA s pa3paboTok Ha
TTJINC.
Coznanue npoekra B cpeae LabVIEW 4 10
qutst wiatel DE FPGA Board. *
Tema 2.4 PazpaboTka u MojenupoBa-
HUE MUPPOBHIX (YHKIIUOHATBHBIX y3- 1 10
noB Ha 6a3ze [JINC.
Pa3paboTka u MoenrpoBaHue mpo- 4% 10
IPaMMHUPYEMBIX CYCTYUKOB.*
3auem c oyenkou - - - - - -
UTOro 8
M0 JMCUHUNJIHHE B TOM
quCcIie B
8 - Gopve | _ - 92
MIPAKTH-
YECKOU
TIOJITO-
TOBKHU:8

* peasinzyercs B opMe MPaKTHIECKOM MOATOTOBKHI

4.2 CTpyKTypa u cojiep:KaHHe JUCIUILUIMHBI /15l 04HO-3204HOH (popMBbI 00yUeHHs

HNucuumunaa «Pa3paboTtka u mojaenupoBanue SoC cucteM» mzydaercs Ha 1 kypce B 1

ceMecTpe.

OO0mas Tpy1o€MKOCTh JUCIUILTAHBI cocTaBisieT 4 3.e., 108 4., B TOM uncie KOHTaKTHas
pabota oOydaromuxcs ¢ npenojasateneM 16 4., mpomMexxyTouHas aTTectanus B opme 3auera ¢
OIIEHKOH, caMOCTOsATeNbHAs pabdoTa oOyuarormmxcs 92 4.



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

paboTy 00yJarOIUXCs U T

HanmenoBanne pa3aciioB, TEM U CO-

KonrakTtHas paboTa mnpe-
MO/1aBaTesl ¢ 00yJaroIIH-

MHC

JIep’KaHue MaTepuana

Jlek
805051

ITpak-
THYeC-
KHE 3a-
HATUS

JlaGopa-
TOpPHBIC
paboThI

HNKP

[Tpom.
aT-
TECT.

CPC

Pa3zgen 1 CucreMbl H

a kpucrasuie (CHK)

Tema 1.1 Beenenne B CHK.
1.1.1 Onpenenenue CHK. Tunosas

CTPYKTYypa.
1.1.2 Mecto CHK B snexkTpoHuKe.

Tema 1.2 Ocob6ennoctu CHK u 0630p
ApXUTEKTYp MPOrpaMMUPYEMBIX JIOT'H-
yeckux Marpui st CHK.

Tema 1.3 OTeuecTBeHHBIE U 3apyOexK-
ueie CHK.

1.3.1 OreuectBennsie CHK u IIVIMC.
1.3.2 3apy6exxnsie CHK u TIJIWC.

Tema 1.4 Oco6ennoctu I[IJIUC Beny-
X KOMIIaHHUH.

1.4.1 ITNIMC xommanuu ALTERA.
1.4.2 TN C xommanuu XILINX.

Paspnen 2 Pazpadorka uudppoebix CHK ¢ nomoubio cpeabl

rpauyeckoro n

orpam

MHPOBaAHU

g LabVIEW

Tema 2.1 ITnatpopma NI ELVIS 1" u
omnanounas mwiara NI DE FPGA
Board.

2.1.1 CocTaB 1 BO3MOYKHOCTH I1J1aT-
dopmsr NI ELVIS 117,

2.1.2 CocTaB 1 BO3MOYKHOCTH OT/Ia04-
noii matel NI DE FPGA Board.
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Tema 2.2 [IporpaMMHbIE HHTETPUPO-
BaHHbIE cpelibl pa3padboTok Ha IIJIMC
QUARTUS kommaanu ALTERA u
Vivado Design Suite komnanuu
XILINX.

10

Tema 2.3 Cpena rpaduueckoro mpo-
rpammupoBanus LabVIEW ¢ monynem
LabVIEW FPGA asst pa3paboTok Ha
TJINC.

10

Co3nanue npoekra B cpeae LabVIEW
g iatel DE FPGA Board.*

4*

10

Tema 2.4 PazpaboTka u MOJienupoOBa-
HUE MUPPOBHIX (YHKIIUOHATIBHBIX y3-
7oB Ha 6a3ze [IJIMC.

10

Pa3zpaboTka u MogenupoBaHue mpo-
TPaMMHUPYEMBIX CYETYHUKOB.™

4*

10

3auem c ouenkoil




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJaroImuXCcs ¥ TPYJOEMKOCTh (B Hacax)
KonTaktHas padora mpe-
MO/1aBaTesl ¢ 00yJaroIIH-
HaumeHnoBanue pa3ienoB, TeM U CO- A YoM
JIep)KaHue MaTepuana MHeA Hpom.
ITpak- HUKP | ar- CPC

JlaGopa-

Jlex | Tuuec- TECT.
TOpPHBIC

UK | KHE 3a-
paboThI

HATUS
UTOI'O 8
10 JMCUHUIIHHE B TOM
qrclie B
opMe
8 - dop - - 92

MPAKTH-
YECKOM
MOJIrO-
TOBKH:8

* peanu3syercs B popMe MPaKTUYECKOW MOATOTOBKH

5 OueHoYHbIE CPeACTBA /1JI51 MPOBeAEHHUS TEKYIEero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTeCTAlUM 00YYAIOIIUXCS 110 JUCHUILIMHE (MOAYJII0)

@OHBI OIEHOYHBIX CPEICTB VIS MPOBEACHUS TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U
IPOMEKYTOYHOM aTTeCTAllMU OOCYXIAIOTCS M YTBEPKIAIOTCS Ha 3acemanuu kadenpsl. [lon-
HBII KOMIUIEKT KOHTPOJIbHBIX 3aIaHUN WM UHBIX MaTePUAIOB, HEOOXOAMMBIX ISl OI[CHUBAHHSI
pe3yabTaTOB OOyUCHHUS 0 NUCHHILTHHE (MOIYIII0) XpaHUTCS Ha Kadeape-pa3padoTunke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaK)Ke (DOHJIbI OIICHOYHBIX CPEJICTB JOCTYITHBI CTYyJCHTAM B
JUYHOM KaOMHEeTe — pa3zen yueOHO-MeTOANUECKOe 00ecieueHHE.

6 YueOHO-MeTOOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MmonxyJis)

6.1 OcHoBHasi ¥ 10NOJHUTEJILHAS JUTEepaTypa

IlepeueHp pekoMeH1yeMON OCHOBHOM M JOMOJHUTEIBHOIN JIMTEpaTyphl NMpEACTaBIEH Ha
caiite yHuBepcutera WWW.knastu.ru / Haw ynusepcumem / Obpaszosanue | 11.04.04 Dnexmpo-
HUKa U Hanodnekmponuka / Pabouuil yuebuwiti nian / Peecmp aumepamypul.

6.2 MeToauyeckue yKa3aHusi Il CTYJI€HTOB 110 OCBOEHHIO I CHMILIMHBI

Metoanyeckue yKa3aHus 10 BBIMOJIHEHUIO MPAKTUYECKUX paboT, KOHTPOJIBHBIX padoT U
KYPCOBBIX ITPOEKTOB pa3MelIeHbl B JMYHOM KaOMHeTe o0ydaromierocs B pasjene B paszeine "Me-
TOJIUYECKUE MATEPUAIIHI .

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX H HH(GOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU 0CyLecTBJIeHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

Kaxxnomy obyuaromemycst obecriedeH 10ocTyn (yAaaeHHBIA TOCTYI), B TOM YKCIE B CIY-
Yae TMPUMEHEHHUS JJICKTPOHHOTO OOYYCHHS, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX W WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPBIMH Y YHUBEPCUTETA 3aKJIFOUCH JOTOBOP.
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http://www.knastu.ru/

[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 crpannne HTH M0XHO BOCIIOJIB30BaThCsl HHTEPHET-PECYPCaMU OTKPBITOTO JIOCTYIIA
[0 YKpYINHEHHOU rpynne HampasieHuid u cnenuanbHocte (YI'HC) 11.04.04 Dnexmponuxa u
HAHOAIEKMPOHUKA:

https://knastu.ru/page/539

Taxoke none3Hast ”HGOpPMAIHSI HAXOAUTCS Ha CIICAYIOIIUX pecypcax:

1) JlaGopaTopust 3meKTpoHHBIX cpenctB ooydenus (JIDCO) Cubl'YTU. Yuebusrii nabdo-
paTOpHBIN CTEH U1 OOyYEHHUSI OCHOBAM MPOSKTUPOBAHUS IIU(PPOBON TEXHUKHU HA OCHOBE TPO-
rpaMMHUPYEMBIX JIOTHYECKUX HHTerpaiibHbiX cxem LESO2.1 - http://www.labfor.ru.

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

3) Ctporonos, A.B. Lludposas 06paboTka cCUTHAJIOB B Oa3uce MPOrpaMMHUPYEMBbIX JIOTH-
YECKHX MHTETPAbHBIX cXeM./ yued. mocobue aist By30B - CII6.: Jlans, 2015. - 310 c. - Hoctyn
http://e.lanbook.com.

7 OprannzaunOHHO-HeuarornquKne yciaoBusi

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
NMCaHUEM Yy4yeOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenojaBaHusi) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTaHABIUBAETCS POIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa30BaTENbHON TpaeKTOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIOMIETO 00YUEHUsI, KOTOPBIM 0CBOOOXK/IaeT 00ydaroIie-
rocsi OT HEOOXOJMMOCTH UX MMOBTOPHOT'O OCBOEHHUS.

7.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4ebHblil npoliecc MpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HAa UCIOJIb30BAHUU TpPaau-
OUOHHBIX, NHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. HHHOB&HI/IOHHLIC O6pa3OBaT€J'II)HBI€ TEXHOJIOTHHU HCIIOJB3YIOTCS B BUJAC IHUPO-
KOTO IIPUMEHEHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHITuil. HpOpMarmoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTUBU3AIMH CaMOCTOSITEIbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa30BaTeIbHOI cpefe.

7.2 3aHATHA JeKIHOHHOI0 THIA

JIEKIIMOHHBIN KypC MpenoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.


http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblmMii 00beM MHpoOpManuu U 0OecreunBaTh
Oostee TIIyOOKOE TIOHMMaHKUE YUeOHBIX BOIIPOCOB NPH 3HAYUTEIHHO MEHBINECH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

7.3 3aHATHS CEMHHAPCKOIr0 THIA

CeMuHapcKue 3aHATHS MPEACTABISIIOT COO0N AETaTH3aIHIO JIEKIHOHHOIO TEOPETHYECKO-
ro MaTepuaa, IPOBOAATCS B LIENSAX 3aKPEIUICHHUS Kypca H OXBATHIBAIOT BCE OCHOBHBIC PA3/ICIIbl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXKJIeHHEe Hanboee nmpooiem-
HBIX M CJIOXKHBIX BOIIPOCOB IO OTJEIBHBIM TeMaM, a TaKkke pa300p HMPHMEPOB M CHTyaluil B
ayJUTOPHBIX YCJIOBUSAX. B 00S3aHHOCTH MpenojiaBaTeNsi BXOMIAT: OKa3aHUE METOIUYCCKOU TO-
MOIIY U KOHCYJBTUPOBAHHE CTYICHTOB 110 COOTBETCTBYIOIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOIIPOCHI, IIPeIaracMbIe MPEIoIaBaTesieM;

* y4acTHe B TUCKYCCHSIX;

* BBIIIOJIHEHHUE TIPOSKTHBIX M UHBIX 3aaHHN;

- ACCUCTHUPOBAHUE MPETIOIABATEI0 B IPOBEICHUU 3aHSITHH.

OTBeT H0KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COICPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHHUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJCHUS TEOPETUYCCKHM
MaTepUalioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUI.

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

7.4 CamocTtosiTeqibHAs pa0d0Ta 00y4aloOIMXCH M0 JUCUUILUIHHE (MOTYJIIO0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJIEHAIPABICHHOTO
IpUOOpETEeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEemOCPEeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUaroIIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

- CUCTEMAaTH3alUs U 3aKPEIUICHUE MTOYYECHHBIX TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliipeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTALMIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENBHBIX CIIOCOOHOCTEH, AKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOpEaInu3alltH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.

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

TexHOoNOrHs OpraHU3aIi CaMOCTOSTENbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
IPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI TMOJXOAUTh K CaMOCTOSTENbHOM paboTe Kak K HauBaXHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPEeIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.



7.5 Meroanyeckue peKOMeHAALMH /51 00y4AKIIHUXCH M0 0CBOEHUI0 THUCHUILINHBI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1AL u:

1. U3yuenne yuyeOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMATHUYECKH.

2. ITocne n3ydeHus pasjesna o yueOHUKY HJIM KOHCIIEKTHBIM MaTepuajaM peKOMEHyeT-
Cs1 I10 IaMATH BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, ONIPEACIICHHUS, IOHATHS pa3ena.

3. Oco6oe BHMMAaHUE CIIeAYET YAEIUTh BBIIOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATEIBbHYIO paboTy.

4. Bcs TemaTnKa BOIIPOCOB, M3yYaeMBIX CaMOCTOSITENIBHO, 3aJAa€TCA Ha JIEKLUAX MPENo-
naBatesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OYEpe/lb BHOBb M3JAHHbBIE B IEPUOJUYECKON
HaY4HOI uTeparype) Juist 6ojee AeTalbHOTro IOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX HA JIEKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPUBATh OCHOBHBIE ONpPEAEICHUS U (PAKTHI;

- IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATHM MaTEpHUANl U JOIOJHUTH
€ro C y4eTOM PEKOMEHJ0BAHHOM 110 JAHHON TEME JIUTEPaTyphl;

* A3y4UTh PEKOMEHIOBAHHYIO JINTEPATYypy, COCTABIIATh TE3UCHI, aHHOTALMY U KOHCIIEKTHI
Haun0oJiee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIBHO BBINTOJIHATD 33/IaHUsI, AaHAJIOTUYHBIE IIPEUIAracMbIM Ha 3aHATHUSAX;

* UCIIOJIb30BaTh JUJIsl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEJCTB.

s BemonaeHus: PI'P Hy)KHO BCIIOMHHTB JIOTHUECKHE (DYHKIIMH, OCHOBHBIE (DYHKIHO-
HaJIbHbIe IIM(POBBIE Y3/bl, HA3HAUEHUE U 0003HaYeHMUs LUPPOBBIX MUKpocxeM. Heobxomnmo
YMETh CHHTE3HPOBATH CXEMBbI HU(PPOBBIX U aHAIOTO-UU(POBBIX Y3JIOB U YCTPOWCTB Ha CTPYK-
TYpHOM, (P)YHKLIIMOHAJIBHOM U IPUHIHUIHAAIBHOM YpOBH:X. CyIeCTBEHHYIO OMOILb IIPU BbINOJI-
HeHuM PI'P okaxyT cipaBo4HbIEe MaTepralibl C ONUCAHUEM (PYHKLIHOHUPOBAHUS MUKPOCXEM.

8 MarepuajJbHO-TEXHHUYECKOE 00ecrieueHne, He00X0uMoe J1JIs1
ocyuecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

8.1 JIuneH3MOHHOE H CBOOOTHO PACIIPOCTPAHsIEMO€e MPOrPpaMMHOe oDecreYeHue,
MCMOJIb3yeMOoe MPH OCYLIeCTBJIEHHH 00Pa30BaTeLHOIO0 Mpoiecca
10 IUCIMIIHHE

VYHuBepcuTeT obOecredeH He0OX0AUMMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO pac-
IPOCTPaHSIEMOro MPOTrPaMMHOIO OOecledeHusi, B TOM YUCIIE€ OTEYECTBEHHOIO MPOM3BOJICTBA.
CoctaB mporpaMMHOTO oOecreueHms, He0OOXOAMMOTO TSI OCBOSHUS TUCIUILINHEI, TPUBEICH Ha
caifre yHuBepcutera www.knastu.ru / Haw ynusepcumem / Obpazoeanue / 11.04.04 Snexmponu-
Ka u Hanoanekmponuka / Pabouuii yueonwiti nnan / Peecmp I10.

AKTyalnbHbIE HAa TEKYIIMH y4eOHBIA TOJ PEKBU3UTHI / YCIOBHS HCIONB30BAHHS TMPO-
rpaMMHOTO oOecrieueHus puBeeHbl Ha cTpanuiie U T-ynpasienus Ha cailTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 VYuebdHo-1200paTopHOE 000py/I0BaHHE

HaumenoBanue ayauropun
Hcnonszyemoe o6opyaoBaHue

(;1aboparopun)
213/3 JIaGoparopus 1o U3y4eHHIO Onenounsiii Mmoaysis DE FPGA Board komma-
ANIEKTPOHUKU M MHUKpoTpolieccopHoii Texuu- | Huu National Instruments
KU MHoro¢dyHKIIMOHAbHAsI Ta00paTOpPHAst CTAHIUS

NI ELVIS |1+ komnanuu National Instruments

HepCOHaHLHLIC KOMITbKOTCPbI

Jlaboparopusbie crenapl LESO-2 Ha 6a3e [TJIMC
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http://www.knastu.ru/
https://knastu.ru/page/1928

[Tpu peanuzarnuu aucrunanHbl «Pazpadotka u mogenupoanue SoC cucrem» Ha 6aze
npoHIEHON OPTaHU3AIMH UCIIOIB3YETCsl MaTEPUATBHO-TEXHUYECKOE 00ecTIedeHne, yKa3aHHOoe
B JIOTOBOpAx O MPaKTUYECKOW MOATOTOBKE MJIM JIOTOBOPAX O CETEBOM B3aUMOJCHCTBHH.

8.3 TexHuuyeckue v YJIeKTPOHHbIE CPEACTBA 00yUeHUsI

JleknuoHHBIE 3AHATHSA.

AyIuTopuH JUIs JEKIIMOHHBIX 3aHATHI YKOMILJIEKTOBAHBI MEOEIbIO M TEXHUYECKUMU CPe/l-
CTBaMM OOY4YEHUS, CIyKAIMMU I IIpeACTaBiIeHHs yueOHON nH(popManuu OOJbIION aynuTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarIAAHbIE T0COOUS, TEMAaTUUECKUE WILUTIOCTPALIUN ).

Jis peanu3anuu AMCHUILIMHBI TIOATOTOBIICHBI CIICAYIONINE TPE3eHTAIUN:
1. IlporpammMupyemsle JJOTHYECKHE HHTEIPAIbHBIE CXEMBI.
2. Beenenne B LabVIEW FPGA.

JlaGopaTopHble 3aHATHA.

s naGopaTOpHBIX 3aHATUN HCIIOJIB3YETCS ay[AUTOpPHUs, OCHAIllEHHAas 00O0pYIOBAHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTeibHast padoTa.

[ToMerieHust 1151 cCaMOCTOSITENbHOM pabOThl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYCHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpazoBarensHoi cpene KHAT'Y:

- 3a11 anekrponHoit napopmannu HTb KHAT'Y;,

- KOMITBIOTEpHBIE KJIacchl (haKkynbTeTa.

9 MHHble cBeaeHns

MeToauuyecKkue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOXET OBITh OPTraHMW30BAHO KaK COBMECTHO C APYTHMMH OOYYAIOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipenmnonararorcst crenuanbHble YCIOBHS 7S TOydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 37T0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C TCHUXOJOT0-(PU3UOIOTHIECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAIWIOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAMU WHBAIUAOB (mpu Hamuyuu). [Ipun HE0O-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEP)KKA MPENoAaBaHusl ThIOTOPAaMH, TCHUXO-
JIoTaMH, COIIMAIbHBIMHI paOOTHUKAMU, TIPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusIMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI O0YUYEHUSI, TEXHOJIOTHH COITMOKYJIBTYPHOU peabuIuTalluM C 1EIbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C JIPYTrUMU CTYJECH-
TaMU, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka yuyeOHBIX MaTepUAIOB MPOU3BOJISATCS C YUYETOM IMPEAOCTABICHUS MaTepuaia B pas-
TUYHBIX (opMax: ayAHalbHOW, BU3YyaJdbHOHM, C HCIOJIB30BAHUEM CIICIIHAIBHBIX TEXHUYECKHUX
CPEICTB M HHPOPMAIIIOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl Junamu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
oOydeHus: 00IIEero M CrenualbHOro Ha3HaueHUs (IepCOHATBLHOTO U KOJUIGKTHBHOTO HCIIONb30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecleyeHe MpeaycMaTpuBaeT NMPUCIOCOOIeHUE ayIUuTo-
puii k Hyxaam nun ¢ OB3.
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®dopma MpoBEJAEHUsI aTTECTALMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX TICUX0(pU3NIeCKuX ocobeHHocter. s cryaenToB ¢ OB3 nmpenxycmarpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

* B IIe4aTHOM (hopMe WJIIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IUIsl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEJIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs JOCTyHHas ¢popMma IpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHI] C HAPYLICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HApYIICHUSIMUA OMTOPHO-/ABUTATENILHOIO aIllapaTa);

* YCTHO ([U1s1 JTUI] C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-JIBUTATEILHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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