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1 BBenenue

Pabouas mporpamMma u (pOHJ OLIEHOYHBIX CPEACTB MUCHUIUIMHEI «[IpUHIUTIBEI paOOThHI
MPUMEHEHHE MUKPOKOHTPOJLIIEPOB)» COCTABJICHBI B COOTBETCTBHH C TpeOOBaHUAMH (eiepaibHO-
IO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIApTa, YTBEP)KAECHHOTO MpUKa3oM MUHOOpHAYKH
Poccutickoit @enepanun 927 ot 19 centsabps 2017 r., u ocHOBHOI npodeccnoHanbHOM 00pa3o-

BaTEJIbHOM MPOrPAMMBI II
JIEHUIO MOAroTOBKH «11.0

oarotoBku «lIpoexkTHpoBaHuEe JIEKTPOHHBIX YCTPOMCTB» IO HAIpaB-
3.04 DyeKTpOHUKA U HAHOAJICKTPOHUKAY.

3amauu JUCHUILINHEI

PaccmoTpenue nmpuHIMIIOB pabOThl U MPOTPAMMHUPOBAHUS OCHOBHBIX
y3J10B MUKPOKOHTpPOJIJIEPA; U3yUYEHUE OCHOBHBIX MOHATUI M IPUHLIH-
MOB OpraHU3alMy MPOrPaMMHBIX CpPEACTB; (POPMHUPOBAHHE HABBHIKOB
UCIIOJIb30BaHUsl CPEACTB BHU3YyaJIbHOIO MOJIEIMPOBAHUS B LENIAX CO-
3/1aHHs] IPOrPAMMHOTO M aIlapaTHOTO OCHAILEHHUS] COBPEMEHHBIX CHU-
CTEM YIPaBJICHUS TEXHOJIOTUYECKUMHU OOHEKTaAMHU.

OcHOBHBIE pazaensl /
TEMBI TUCITUIUIMHBI

Cucremsbl cuncieHus HU(PPOBBIX BHIYUCIUTEIBHBIX YCTPOUCTB, anred-
pa JIOTUKH

KomOuHanmonHbie cxembl 1 IH(QPOBBIE yCTPOKCTBA
[TporpaMmupyemMble TOTHYECKHE KOHTPOIUIEPHI

2 IlepeveHb VIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 JUCUHUILINHE (MO1YJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU /1I0CTHKEHUSI KOMIIeTeH i

[Ipouecc nzyuenust aucuuiiviabl « [puHIKIIBI pabOTHI U IPUMEHEHHE MUKPOKOHTPOJLIIE-
POB» HampasjeH Ha (OpMUPOBaHUE CIEAYIOIUX KoMieTeHImi B cootBeTcTBUr ¢ ®T'OC BO un
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabnuma 1):

Tabmuna 1 — KomnereHIy 1 MHIUKATOPHI UX JTOCTUKCHUS

KO,Z[ 1 HAMMCHOBAHHC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXXCHUA

[Tnanupyemsble pe3yabTaThl 00yye-
HUS N0 JUCIUIUINHE

O6menpodeccronanbHbIe

OIIK-5 CnocobeH pa3zpa-
0OaTeIBaThH AJITOPUTMBI U
KOMITBIOTEPHBIE TIPO-
T'paMMBbI, IPUT'OAHBIC JJIA
NPaKTHYECKOTO MTPUMEHe-
HUA

OIIK-5.1 3naer nporpamm-
HOe 00ecrieueHHE, UCII0Ib-
3yemoe Ui pa3paboTKu a-
TOPUTMOB H IIPOTPaMM, TIpH-
TOAHBIX JJISl MPAKTUYECKOTO
IPUMEHEHHS

OIIK-5.2 Ymeer pazpabatsl-
BaTh aJITOPUTMBI M KOMIIBIO-
TEpHbIE IPOTPaMMBI, TPH-
TOJIHBIE [T TPAKTUYECKOTIO
PUMEHEHUS

OIIK-5.3 BiageeTt HaBBIKa-
MM 110 pa3paboTKe aJIrOPHUT-
MOB 1 KOMITBIOTE€PHBIX TIPO-
rpamMm, IPUTOTHBIX VIS
MPAKTUYECKOT0 MPUMEHEHHUS

3HATh NPUHIUIBI U AJTOPUTMBI pa-
00Tbl MUKpPOIPOILIECCOPHON TEXHHU-
KM, KOMIIBIOTEPHBIE IIPOrPAMMBI,
MPUTOJHBIE JUIsI HPOTrpaMMHUpPOBa-
HUs MUKPOKOHTPOJLIIEPOB

YMeTb COCTaBJIATh AJITOPUTMBI H
KOMIIBIOTEPHBIE IIPOrPAMMBI  JUJIA
MUKPOIIPOLIECCOPHOM U MHKpO-
KOHTPOJIJIEPHOU TEXHUKH

Bnagers HaBblkamMu BbIOOpa ONTH-
MaJIbHBIX TEXHUYECKUX PELICHUH 110
CTPYKType M alropuT™My palOoThl
MHUKPOIIPOLIECCOPHOM U MHUKpO-
KOHTPOJIJIEPHOU TEXHUKH

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl




JucrunnuHa « [ IpuHIUIE paboThl 1 TPUMEHEHHE MUKPOKOHTPOJIEPOB)» U3ydaeTcs Ha |
Kypce, 2 ceMecTpe.

JlucrumamHa BXOIUT B cocTaB Ooka 1 «Jluciumimabl (MOAYIIM)» U OTHOCHTCS K 0a3o-
BOI 4acTH.

3HaHUS, YMEHUS U HABBIKH, CHOPMUPOBAHHBIC TTPH W3YUECHUN TUCHMIUIAHBI «[IpuHIHAIIBI
paboThl ¥ MPUMEHEHHE MUKPOKOHTPOJUIEPOBY, OyIyT BOCTPEOOBAHBI MPU M3YyYCHHUH MOCIEAYIO-
mux aucuuiuivi: «MHcTpymenTansubie cpeactsa LAB VIEW .

HuctummuHa «[IpuHIHIEI paboThl U TPUMEHEHUE MUKPOKOHTPOJIIEPOB) YaCTHYHO pea-
au3yeTcs B (popMe mpaKkTHYECKON MOATOTOBKH.

HuctummuHa «[IpuHIUIEI paboThl U TPUMEHEHNE MUKPOKOHTPOJUIEPOBY B paMKaX BOC-
MUATATEILHON paboThl HampaBieHa Ha (opMUpoBaHUE Yy 00YJArONTUXCS aKTUBHOW T'PayKIaHCKON
MO3UIIMH, YBAXKEHHS K MPaBaM U CBOOOJAaM YEJIOBEKa, 3HAHUS IIPABOBBIX OCHOB M 3aKOHOB, BOC-
MMTAHWE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS apryMEHTHPOBATh, CAMOCTOSATEILHO MBICIUTh,
pa3BHUBaeT TBOPYECTBO, MPOPECCHOHATBHBIC YMEHHUS WIH TBOPYECKH Pa3BUTON JIMYHOCTH, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 32 BBIIIOJIHEHUE y4€OHO-TIPOU3BOJICTBEHHBIX 3a-
NaHud U T.J.

[IpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE:

[Mpodeccnonanbubrii crangapt 29.007 «CIIEHHUAJIMCT T1I0 MMPOEKTUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O600mennas TpynoBas ¢yHkius: A Pa3paboTka NpUHIMIHAIBHONU JIEKTPUUECKOU CXe-
MBI MUKPO3JICKTPOMEXaHUYCCKON CUCTEMBI.

4 Copep:xkaHue THCHUIUTUHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIUYeCTBA aKAIeMUYEeCKUX YACOB H BU/0B Y4eOHOM
padoThI

Obmas TpynoEMKOCTh JUCIUILIMHBI cocTaBisieT 6 3.e., 216 4., B TOM uncie KOHTaKTHas
pabora oOygaronuxcs ¢ npernogaBatesieM 49 4., mpoMeKyTodHasi arTecTaus B GopMe 3adeTa,
camocrosTenbHas padora odyqaromuxcs 129 u.

HaumeHnoBanwme pa3zenos, TeM u conep- | Bumbl yueOHO# paboThl, BKIIIOYask CaMOCTOSTEIBHYIO
JKaHUe MaTepuana paboTy 00y4JaroUMXcs U TPYA0EMKOCTh (B 4acax)

KonrtaktHas pabota npenoaasarens ¢ ooyya- | CPC
FOLITMHCS

Jlekunn |  CemuHapckue JlaboparopHsbie
(mpakTUYecKue 3aHATHUS
3aHSITHS)

Pasnen 1 Cucremsl cuucienus umg-
POBBIX BBIYUCJIUTEIbHBIX YCTPOMCTB,
ajre0pa JOrMKH

Tema 1.1 IlepeBon uncen U3 OAHOU CH- 1
CTEMbI CUMCIIEHUS B ApYyryro. /[BonuHas
apudMeTrKa. JIBOMYHO-1€CATUYHBII
koq. CraHmapTHBIE KOJBI OOMEHA WH-
dopmaruu.  OmHONEpPEMEHHBIE  KOJIBI.
ITomexoycTOMYNBOE KOIUPOBAHUE.

Tema 1.2 Ilonstue noruueckoi (yHK- 1
A W JIOTMYECKON mnepeMeHHOW. Jloru-




yeckue onepanuu. [lpuopurer norude-
CKHUX OIeparui.

Tema 1.3 Ci10)KHOCOCTaBHBIE AJIEMEHTHI
nudpoBoit  MuKpocxeMoTexHHKH. Co-
CTaBJICHUE JIOTUYECKUX BBIPAXKEHUU 110
TabJIMIe UCTUHHOCTH.

Tema 1.4 CocraBieHrEe JIOTHYESCKUX BbI-
pakeHHH 1O OECKOHTAaKTHBIM CXEMaM.
[TocTpoeHue cxem 1o JIOTUYECKOMY BBI-
paxxkenuto. CocTaBieHHE TaOIUIBI HC-
THUHHOCTH TI0 JIOTHYECKOMY BBIPKCHHIO

IlepeBon uwMcen HW3 OJHOW CHUCTEMBI
CUHCJICHHS B APYTYIO

Pabora ¢ TabauiaMu HCTUHHOCTH

I/I3yquHe TCOPCTUYCCKUX PA3JACIIOB AHC-
OUIITIMHBI, IIOATIOTOBKAa K 3aHATHAM CC-
MHUHApPCKOIro THIla

43

Pasznea 2. KoMmOMHANMOHHBIE CXeMbI U
nugpoBbie yCTPOiicTBA

Tema 2.1 Cxema coBHmajgeHHs KOIOB.
Heumdparop. MyabTHIIIEKCOD

Tema 2.2 Tpurrepsl. OCHOBHBIE CBefe-
HUS O TpUrrepax. ACHHXpOHHBIH RS-
tpurrep. CunxpoHHblii  RS-tpurrep.
JByxtakTHblii  RS-Tpurrep. YHuBep-
canbHbl  JK-Tpurrep. Mudopmarnmon-
Hblit D-Tpurrep. Cuetnsiii T-Tpurrep.

Tema 2.3 Apu(pMETHKO-TIOTHIECKOE
ycTpoiicTBo, obmue cBenaeHus. Cymma-
Top. Peanu3anus omepanuy BbIYUTAHUS.
Jlornueckue onepauuu. [lamsats. Obuue
ceegenus. MHpopmannoHHass €MKOCTb.
AnpecHas opraHu3anus naMsTH

Tema 2.4 Knaccudukauus MHUKpocxem
namatu. Opranuzanus [13Y Ha 6aze au-
onHou wmarpuusl. [loctpoenue peru-
ctposoro O3Y

N3ydenue TeopeTHdecKux pasfesioB JIUC-
UUAIUIMHEBL, [TOATOTOBKA K 3aHATHSAM Ce-
MHHApPCKOTO THITA

43

Paznen 3 Ilporpammupyemble Joruye-
CKHe KOHTPOJLIePBI




Tema 3.1 IloHsTHE pPOrpaMMUPYEMOTO
noruueckoro kontposuiepa (ITJIK) Ap-
xurekrypa IIJIK. Tunel natyukoB U uc-
HOJHUTENbHBIX ycTpoiicTB. [Iporpamm-
Hoe oOecnieuenue ITJIK. Ero nasnaue-
HHUE.

Tema 3.2 O0mas xapakTepucTHKa MHK-
poxonTposuiepa ATMegal28. Apxurek-
Typa MukpokoHTpoiuiepa ATMegal28.
Apxwurektypa sapa. Opranuzanus nams-
TH MUKpoKoHTpoiuiepa ATMegal28

Tema 3.3 Cucrema xomanzn. KomaHmsl
MepechbUIKH JaHHbIX. KoMaHIbl Jioruye-
ckux onepanuid. Komanner apudmernye-
ckux onepauuii. Komanael casura. Ko-
MaH[pl ornepanuid ¢ outamu. Komanzsl
nepenayu yIpaBJIEHUS. Komannpr
YIIPABJIEHUS] CUCTEMOM.

Tema 3.4 AnanoroBo-uudpoBoii mpeod-
pazoBarenb.  BcTpoeHHBIM  aHanoro-
mupoBoli  mpeoOpa3oBaTeNb  MHKPO-
koHTpoiiepa ATmega 128. Cucrema
IIpepbIBaHN. BHENIHNE pepbhIBaHus.

Tema 3.5 BocbMuOWTHBIE TaliMEpBHI.
Haznauenue peructpoB. Pexumsr pabo-
THI.

Tema 3.6. lllecTHanatuOUTHEIE TaliMe-
pel. Hasmauenue peructpoB. Pexumbl
paboTsl. CHucTEMBI peabHOTO BPEMEHHU.

Tema 3.7 CornacoBaHue TaTYUKOB U UC-
nosHATeNnbHbIX yeTporcts ¢ [IJIK. Hc-
nosnb3oBanue MM s ynpasineHus
YCTpOMCTBaAMU

Tema 3.8 YHuBepcaiabHbIII CUHXPOHHO-
ACUHXPOHHBIN mNpuemonepenartyuk. I[lo-
clleZloBaTeNbHBIA  Mepu(epuitHbIii  UH-
Tepdeiic.

Co3manne W OTIaJKa MPOEKTa I MHUK- 2*
POKOHTPOJUIEPOB  C  HCIOJIB30BaHUEM

cpenbl mporpammupoBanust CodeVision.

[TporpamMupoBaHre MHKPOKOHTpPOJLIIE- 2%
poB Ha s3b61ke Cu. Onepatopsl

Pabota ¢ BHEIIHUMU MTPEPHIBAHUSIMU 1*




HccenenoBanue 1mecTHaALATUPA3PSIAHOLC 1*
Taiimepa
W3ydyeHne TEOpETUYECKUX  PA3/EIIoB 43

JUCHUIIIIMHBI, ITOATIOTOBKA K 3aHATHUAM
CCMHUHApPCKOIro TUIia

HUTOI'O no nucuunjanHe 40 8 — 129

* peanuzyetcs B popMe IPAKTHUECKOM MOATOTOBKU

5 OueHoYHbIE CPeACTBA /1JIsl IPOBEAeHU TeKYIero KOHTPOJIs U
NMPOMEKYTOYHOM aTTeCTAllUM 00YUAIOIIUXCH M0 JUCHHILINHE (MOIYJII0)

@DOH/IBI OIEHOYHBIX CPEJCTB JJIsl MPOBEJICHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
NPOMEKYTOYHOM aTTECTAlMU OOCYKIAIOTCS M YTBEPXKAAOTCS Ha 3acenaHuu kadeapsl. [lo-
HBI KOMIUIEKT KOHTPOJIbHBIX 33/IaHUN WU MHBIX MAaTEPHAIOB, HEOOXOAUMBIX JIJISI OI[CHUBAHUS
pE3yNbTaTOB 00YUYEHUs MO TUCHUIUIMHE (MOJYJI0) XpaHuTcsa Ha Kadenpe-pazpadoTruuke B Oy-
Ma)XHOM HJIM JJICKTPOHHOM BUJE, TaKKe (DOHIBI OIEHOYHBIX CPEACTB JOCTYITHBI CTY/ICHTAM B
JMYHOM KaOWHEeTe — pa3zell yueOHO-METOJUUYeCcKoe o0ecIieueHue.

6 VYuyeOHOo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTieyeHHe JUCHUILIMHBI (MOTY-
JIst)

6.1 OcHoBHasi U TOMOJIHUTEIbHAS JIUTEPATypa

[Tepeuenb peKOMEHAYEMO OCHOBHOW M JOMOJIHUTEIIBHON JTUTEPATYPhI MPEJICTABIEH HA
caiite yHuBepcureTra WWW.Knastu.ru / Haw ynuseepcumem / Obpazosanue / 11.03.04 Dnexmpo-
HUKA U Hanodekmponuxa / Pabouuii yueomwiti nian / Peecmp aumepamypul.

6.2 MeToau4yeckue yKa3aHusl Il CTYJI€HTOB 10 OCBOEHHIO I CHUIIIMHBI
[IpuBenens! B pazzaene yaeOHO-METOAMUECKUE KOMIUIEKCHI TUCIIUTUIUH

6.3 CoBpemeHHbIe TpodeccHoHATbHbIE 02351 JaHHBIX U HHMOPMAINIMOHHBIE CTIPa-
BOYHbIC CHCTEMBI, HCIIOJIb3yeMble PH OCYLEeCTBICHHH 00pa30BaTeIbHOIO0
Npouecca no AUCHUILINHE

Kaxnomy obydaronumycst o0ecrieueH A0ocTyn (yOaJeHHbIH JOCTYI), B TOM YHCIE B Y-
yae MPUMEHEHHUS 3JIEKTPOHHOTO OOYYeHHs, IMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM NMPOQPECCHOHATBHBIM 0a3aM JaHHBIX W WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH J0TOBOD.

[lepeuenp pexkoMeHIyeMbIX NpPOGECCHOHAIBHBIX 0a3 NaHHBIX W WH(GOPMAIMOHHBIX
CIPABOYHBIX CHCTEM TIPECTABJICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpaszosanue / 11.03.04 Dnexmponuka u Hanosnekmponuxa / Pabouuti yueoHnwvii nian / Pe-
ecmp OBC.

AxTtyanbHast ”HGOpMAITUS M0 3aKIFOUEHHBIM Ha TEKYIU yu4eOHBIN T0Jl TOTOBOpaM IMpH-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubnmuorexu (HTH) Ha caifte yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX 1JISI OCBOCHUS AU CHUILIMHBI (MOLYJIs1)



http://www.knastu.ru/
http://www.knastu.ru/
https://knastu.ru/page/3244
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Ha crpannne HTb M0XHO BOCIOJIB30BaThCS MHTEPHET-PECYPCAMHU OTKPBITOIO AOCTYyIa
o YKpyIMHEHHOW rpynme HanpasieHuil u cneruanbHoctet (YI'HC) 11.03.04 Snexmponuxa u
HAHO3JIEKMPOHUKA..

https://knastu.ru/page/539
7 OpraHu3aiMOHHO-NeArornYecKue yCJa0BHs

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIk oOyueHHs (mperogaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEMUUYECKUN 4aC YCTAHABIINBACTCS IPOAODKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPAeKTOpUU OOydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLINX JUCLUIUIMH U MPO(ECCUOHAIBHBIX MOJY-
JIei, OCBOSHHBIX B MPOIIECCe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOKIAET 00yJaroIe-
rocsi OT HEOOXOMMOCTH UX TOBTOPHOI'O OCBOEHHUS.

7.1 Oo6pa3oBaTe/ibHbI€ TEXHOJIOTHHI

VY4eOHbIil mpoiiecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPAJU-
[MOHHBIX, THHOBAIIMOHHBIX M MH(OPMAIMOHHBIX 00pPa30BATEIBHBIX TEXHOJOTUM. TpaauinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMHU (TIPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUN UCIOJIB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTuil. HbopManmoHHbIe
00pa3oBaTelbHBIC TEXHOJOTUU DPEATU3YIOTCS TyTEeM aKTUBH3AIMH CAMOCTOSTEIBHOU pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpesie.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JleKMOHHBIN Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiu aekTop 0053aH MpeynpeanTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHMMaHUE Y4e€OHBIX BOIIPOCOB NP 3HAUMUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHara.

7.3 3aHATHS CEMHHAPCKOIro THIA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEeKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/IEIbl.

OcHoBHO# (hopMOIi POBECHHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboee npodsieM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op NpHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB II0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLIEHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOMPOCHI, ITPEAJIaracMble MPENoAaBaTeIeM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIOJTHEHHUE MPOEKTHBIX U MHBIX 3aJ[aHHIA;

* aCCHCTHUPOBAHUE IIPEIOABATEIIO B [IPOBEICHUN 3aHATUN.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETUUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUN.


https://knastu.ru/page/539
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OneHuBaHue 3a/1aHUi, BBITOJIHEHHBIX HA CEMUHAPCKOM 3aHSATHHU, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

7.4 CamocTosiTeJibHAasi pa00Ta 00y4arOIMXCH MO JUCHUILIHHE (MOTYJIIO)

CamocTtosTrenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPABIECHHOTO
NPUOOPETEHNUsT CTYJICHTOM HOBBIX 3HAHWH, YMEHUN 03 HENMOCPEJICTBEHHOTO y4YacTHsl Mpernojia-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHue U paclIMpEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSITEIILHOCTH MBIIILJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrositenbHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUIYAIbHO WJIM TPYIIaMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomoTHsI OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CTyneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUMN, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPE/ICICHHBIX HABBIKOB U MCIOJIB30BaHUs mMpodec-
CHUOHAJILHOMW JIUTEPATYPHI.

7.5 MeTtoanuyeckne peKOMEHIAUH 11 00YYAIOMIMXCS 110 OCBOECHHIO TN CHMIIJIMHBI

[Tpy m3yyeHMM AMCUUIUIMHBI OOyYaroIMMCS 1L€JIeCO00pa3HO BBINOIHATH CIEIYIOLIHNE
pEKOMEHIANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEHTyeTcsl 110 TAMSTH BOCTIPOM3BECTH OCHOBHBIE TEPMHHBI, OTIPEAEIEHHS, IOHATUS pa3/ena.

3. Ocoboe BHUMaHUE CIEAYET YACIUTh BHITIOJHEHHUIO OTYETOB MO MPAKTUYECKUM 3aHSITH-
SM ¥ UHJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Best TemMaTrka BOTIPOCOB, N3YY9aeMBIX CaMOCTOSITEIIBHO, 3a/1a€TCS Ha JIKIUAX MPEeTio-
naBaresneM. MM ke 1aroTcsi HCTOYHHMKH (B MEPBYIO oYepe/ib BHOBb U3/JaHHbIE B MEPHOAMYECKON
HAYYHOI JTUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTensHON POopaboTKe Kypca 00yJaromuecs T0JKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/IEICHUS U (DaKTHI,

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHATUU MaTepuai U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU ¥ KOHCIIEKTHI
HanboJjIee BAXKHBIX MOMECHTOB;

* CAMOCTOSITENILHO BBIMOJHATH 33/1aHNUs1, aHAJTOTMYHbIE MTPeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIB30BATh JIJISI CAMOIIPOBEPKH MaTepraibl (POH/Ia OIIEHOYHBIX CPEICTB.
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8 Marepua/jibHO-TeXHHYeCKOe oDecrevyeHne, He00XoauMOoe /sl 0CylecTBIeHUsI 00-
pa30BaTeJbHOI0 Mpoiecca Mo JUCUUIINHE (MOTYJII0)

8.1 JluneH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCYIeCTBIeHUN 00pa30BaTeIbHOIO Npouecca
10 JMCHHUIIHHE

VYHuuBepcurer odecredeH He0OXOIUMBIM KOMIUIEKTOM JMIIEH3HOHHOTO M CBOOOJHO pac-
IPOCTPAHIEMOr0 MPOTPAMMHOTO OOECIIEUYEHHUs, B TOM YHCJIE OTCUYECTBEHHOTO MPOHM3BOJICTBA.
CocTaB mporpamMmmHOro obecrneyeHusi, HEOOX0AUMOTO AJIi OCBOCHHUS JUCIUILIMHBL, IPUBEICH Ha
caiite yHuBepcutera WWw.knastu.ru / Haw ynueepcumem / Obpaszosanue / 11.03.04 Dnexmpo-
HUKa u Hanosnekmpornuka / Pabouui yueonwiit nian / Peecmp I10.

AKTyanpHBIE Ha TEKYIIMH y4eOHBIH TOJ PEKBU3UTHI / YCIOBHS HCIOJIB30BAHUS TPO-
rpaMMHOT0 o0ecrieueHus mpuBeneHbl Ha cTpanule U T-ynpaBnenus Ha caiiTe yHUBEpCUTETA:

https://knastu.ru/page/1928

8.2 VYuebdHo-1200paTOpHOE 000pPY/IOBaAHHE

AynuTtopus HaHMe(iZggg:fO?;IHHI;TOpHH Ucnonszyemoe o6opyaoBaHue

211/3 JlaGopaTtopust kommbroTepHo- | [lepconanpabie kKommbioTepsl Intel Core 13-4330
ro npoektupoBanus u mojue- | 3,5 I'Tu, O3Y 4 T'b
JUPOBAHUS

HpI/I pealin3aliu JUCHUIIJIMHBI Ha Oaze HpO(bHHbHOﬁ OopraHu3aln UCIOJBb3YCTCA MaTC-
PUAITBHO-TCXHUYCCKOC 06GCH6‘~IGHI/IG, YKa3zaHHOC B JOTOBOpax O HpaKTI/IquKOf/'I OATOTOBKE HJIN
J0roBopax 0 CCTCBOM B3aMMOJCHCTBUU.

8.3 TexHuueckue u 3JIeKTPOHHbIE CPeICTBA 00yUeHH S

JIeKUMOHHBbIE 3aHATHS.

Aynuropun JUIS JIEKIUOHHBIX 3aHSATHH YKOMIUICKTOBAHBI MEOENTbI0 W TEXHHYECKUMU
cpeacTBaMu OOyuYeHHs, CIYXKAIlUMHU Ui TpeAcTaBleHUs y4deOHOW WH(pOopMaluu OObIION
aynutopuu  (HaOOphl JAEMOHCTPALIMOHHOTO 00OpyIoBaHUs (TIPOEKTOp, DKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATISAIHbIE TOCOOUS, TEeMaTUIECKUE UILTFOCTPALIUN ).

Jlnist peanM3anuy TUCIUILIHHEI TOATOTOBIIEH YJIEKTPOHHBIA 00pa30BaTEeIbHBIN pecypc

https://learn.knastu.ru/students/about_course/792

IIpakTHYeckue 3aHATHUS (NPU HATUYUL).

Aynutopuu Ui MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CHEIHAIU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUSs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHUS (npu HATUYUL).

Jlig nabopaTOpHBIX 3aHATUN HCHOJb3YeTCS ayAUTOPHs, OCHAIIEHHAas 00O0pYIOBAHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

CamocrositeibHas padoTa.

[TomereHust 1y1si CaMOCTOSATEILHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «VIHTepHeT» U JOCTYNOM K SJIEKTPOHHOU HH(POPMAIIMOHHO -
obpazoBarenbHoOi cpene KHATY:

- 3a11 anekTpoHHoit unpopmauuu HTb KHAT'Y;

- KOMITBIOTE€PHBIE KJIacChl (pakymbTeTA.

9 MHHble cBeaeHUA



http://www.knastu.ru/
https://knastu.ru/page/1928
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MeToanuyecKue PEKOMEHAAMHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIMMHUCS, TaK U B OTACIHHBIX
rpynnax. [Ipenmnonaratorcst cnenuaibHble YCIOBHS 7S OJIydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C ICHUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHMYCHHBIMH BO3MOXHOCTSMHU 3710PO-
Bbs, UHJIMBUyaJbHBIMU NPOTpaMMaMH peadMIMTaluu WHBaIUAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JIOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(JIeKCUBHBIC METOBI OOYUYCHHS, TEXHOJIOTHUU COIMOKYIBTYPHON peabuIUTAINK C IIENIbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOLUEHUMN C IPYTUMHU CTYJICH-
TaMU, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTyAeHUecKou rpynme. [logdop u
pa3palboTKa y4yeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOW, BU3yalIbHOW, C HCIOJB30BAHUEM CICIHAIBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl JuiamMu ¢ OB3 ocyliecTBisieTcss ¢ MCIOJb30BaHUEM CPEACTB
o0OydeHus O0IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyx1am aun ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAIMU ISl CTYJEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxoduznueckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmaTtpuBaet-
cs joctymnHas (popma mpeaocTaBiIeHUs 3aJaHIi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B T[IEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM (opMe C YBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CITyXa, PEUH, 3PCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBAIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsI Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakUX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JIEHUsI OTBETOB Ha 3aJIaHUs, & UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (s JIUI] C HAPYIICHU -
MU CcllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSIMH 3PEHUS, OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOAUMOCTH ISl 0OYUAIOIIUXCSl ¢ MHBATUIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/IbTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.



