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1 BBenenue

PaGouass mporpamma u (HOHA OIEHOYHBIX CPEACTB AMCHHUILTUHBI «lIpoekTupoBaHue
YCTPOMCTB HAa MHUKPOKOHTPOJIIEPAxX» COCTABJICHbI B COOTBETCTBUM C TpeOOBaHUAMHU (erepalib-
HOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa, YTBEPKACHHOTO MPpHKa3oM MuHOOpHAY-
ku Poccuiickoit @enepammu 927 ot 19 centsops 2017 1., u ocHOBHOI nipodeccrnoHansHOl 00pa-

30BaTEJIBHONW IIPOrPaMMBI

IIOATOTOBKH

«IIpoexTupoBaHuE DIIEKTPOHHBIX YCTPOMCTBY» IIO

HarnpapyieHUO ToAroToBKH «11.03.04 DneKTpOoHUKA U HAHOAJIEKTPOHUKAY.

3amauu JUCHUILINHEI

dopMHUpoBaHUE CIIOCOOHOCTU pa3pabaTbiBaTh YCTPOHMCTBA HA MHUKPO-
KOHTPOJUIEPAX, MPOCKTHYI0 M TEXHUYECKYIO JOKYMEHTAalHulo, 0popM-
JISITh 3aKOHYEHHBIE POEKTHO-KOHCTPYKTOPCKUE PAOOThI

OcHoBHBIE pa3aenbl /
TEMBbI JTUCIIUTUTHHBI

AHann3 BO3MOKHOCTEH COBPEMEHHBIX MUKPOKOHTPOJUICPHBIX CHCTEM.
00630p mukpokoHTposuiepoB cemerictea ATMEL AVR.

OcHOBBI IpOrpaMMUpPOBaHus Ha si3bIke accemOnep At MK AVR
[Tepudepuiinsie ycrpoiictea MK AVR.

ComnpsikeHre MUKPOKOHTPOJUICPHBIX CHCTEM CO CTaHIAPTHBIMH IICPH-
bepuitHBIMU YCTPONCTBAMHU.

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECeHHBbIX ¢ MHIMKATOPAMH A0CTHKEHUs KOMIIeTeH Ui

[Iponecc m3ydeHuss aucuuIuimHbl «lIpoekTupoBaHue YCTPOWCTB Ha MUKPOKOHTPOJLIE-
pax» HampaBiieH Ha (GopMHpOBaHUE cienyromux komnereHuil B coorserctBun ¢ ®I'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmoi (Tabnuma 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHHEC KOMIICTCH-
005041

Nuaukatopel 1OCTHXKEHUS

[Inanupyemslie pe3ysbTaThl
00y4yeHHs 110 TUCLUIUIMHE

[IpodeccronanbHbIe

[MK-2 CriocobeH ocymecTBIsITh
KOHTPOJIb COOTBETCTBUS pa3pa-
OaTBEIBAEMBIX IMPOCKTOB U TCXHU-
YeCcKOW JOKYMEHTAIMH CTaHap-
TaM, TEXHUYECKUM YCIIOBUSAM U
JpYyTUM HOPMaTUBHBIM JIOKYMEH-
Tam

[TK-2.1 3HaeT npuUHIUTIBI
MOCTPOCHUS TEXHUUYECKOTO
3aJjaHus IpU pa3paboTKe
AIIEKTPOHHBIX OJIOKOB
[IK-2.2 YMeeT ucnoian3o-
BaTh HOPMATUBHBIC U
CIIPaBOYHBIE TAHHBIE MTPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOH JIOKY-
MEHTAIUN

I1K-2.3 Brnaneet HaBBIKaMU
o opMIIeHHSI IPOEKTHO-
KOHCTPYKTOPCKOH JIOKY-
MEHTAI[UHA B COOTBETCTBUH
CO CTaHAapTaMHu

3HaTh TpeOOBAHUS K JOKYMEH-
TalMl Ha YCTPOMCTBA MHUKpO-
KOHTPOJIJIEPHON TEXHUKHU
YMeeT cocTaBiATh IpPOrpaM-
MBI JJIl YCTPOWMCTB MHKpPO-
KOHTPOJUIEPHOW TEXHUKH U
JIOKyMEHTUPOBATh UX

Bmagers HaBBIKAMM cOCTaBlie-
HUsA IIPOECKTHO-
KOHCTPYKTOPCKOM  JOKYMEH-
TallUd Ha MHUKPOKOHTPOJLIEP-
HbIE YCTpPOWCTBA

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl




JlucruruiiHa BXOJUT B cocTaB 0s0ka 1 «Jlucuuminasl (MOAYIH)» U OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMH 00pa30BaTEbHBIX OTHOIICHHIA.

MecTto aucuMmivHbl (3Tan GOpMUPOBAHUS KOMIIETCHIIMHM) OTPaXXEHO B cxeme (hopmu-
pOBaHUS KOMIETEHUUH, NPEICTAaBIEHHON B JOKyMeHTe Oyenounvle mMamepuavl, pa3MellieH-
HOM Ha caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.03.04
Onexmponuxa u Hanosnekmponuxa /OyeHouHble Mamepuasl).

Jucuunnuna «lIpoekTupoBaHue yCcTpONCTB HA MUKPOKOHTPOJIJIEPAX) YACTUYHO peaju-
3yeTcs B (popMe MpakTHUECKOW MOAroToBKU. [IpakTHueckas MOArOTOBKA OPraHU3YeTCs IMyTeM
MPOBEJICHUS / BHIMOIHEHUS TPAKTUUECKUX 3aHATHI, 1a00paTOPHBIX pabOT, BBHIIOIHEHUS KypCO-
BBIX IIPOEKTOB, MHBIX BHJIOB YU€OHOH J1ATEILHOCTH.

[IpakTHueckas NOArOTOBKA peAM3yeTCs Ha OCHOBE:!

IMpodeccnonanvubrii crangapt 29.007 «CIIEHHAAJIUCT 11O IMTPOEKTUPOBAHUIO
MUKPO- 1 HAHOPA3MEPHBIXOJIEKTPOMEXAHUYECKUX CUCTEM», O6obmennas
TpyznoBas ¢pyHkuus: A. PazpaboTka MpUHIMIIHAATIBHON 3JEKTPUIECKON CXEMBI MUKPOAJIEKTPOMe-
XaHUYECKON CUCTEMBI.

1 Copep:xanne TMCHUIIMHBI (MOAYJISI), CTPYKTYPHMPOBAHHOE 110 TEMaM
(pa3zaenam) ¢ ykazaHueM OTBeIEHHOI0 Ha HUX KOJIMYeCTBa aKajeMH4YeCKHX
4YacoB U BH/JI0B yueOHOH padoThl

4.1 Crpykrypa H coep:KaHMe IMCHUILIHHBI 1J151 04HOI (popMBbI 00yUeHH s

Jucuuminaa uzy4yaercsa Ha 4 kypce(ax) B 7 cemecTpe.

Obmas TpynoEMKOCTh JUCIUILIMHBI cocTaBisieT 5 3.€., 180 4., B TOM uncie KOHTaKTHas
pabora obywaromuxcs ¢ npenojaasareneM 99 4., mpoMexyTodHas arTecTanus B opMe 3avera ¢
OILICHKOM, caMocTosITeNbHas paboTa oOydaromuxcs 81 u.

HaunmenoBanue pa3zienoB, TeM U Bunpl yueOHOM paboThl, BKIIIOYast CAMOCTOSITEIIBHYIO pa-
coJiep;KaHue MaTepuana 00Ty 00y4JarIuXCs U TPYAOEMKOCTh (B Hacax)

KonraktHas paboTa npenoaasatens ¢ ooydatouu- | CPC
MUCS

Jlexuumn CeMuHapckue JlaGoparopHble
(mpakTHUECKHE 3a- 3aHATUSA
HSATHSI)

Pasnen 1 AHaau3 BO3MO:KHOCTEIN
COBpPEeMEHHBIX MHUKPOKOHTPOJLIe-
poB

Tema 1.1 AnHamu3 BO3MOXHOCTEH 2
copemeHHbIX MKC. OcHOBHbIE
KJIacCU(PUKAIIMOHHBIE MPU3HAKA
MK

Tema 1.2 CISC-RISC npomneccopsr 2

Pa3pabotka cucrem Ha 6aze MK 8*

HccnenoBanne paboOTHl  y4eOHOTO 8*
creaga HTII-31.100

N3ydeHne TeopeTM4ecKux paslenoB 4
JVMCLUIUIMHBI, MOATOTOBKA K 3aHs-
TUAM CCMHUHAPCKOT'O TUIIA

Paznen 2 O630p MHKPOKOHTPOJI-




JgepoB cemeiictea ATMEL AVR

Tema 2.1 Ocobennoctu MK AVR

Tema 2.2 O600meHHast CTPYKTYp-
Has cxema MK AVR

Tema 2.3 llenTpansHoe mpoiiec-
COPHOE YCTPOMCTBO

Tema 2.4 [lamats nporpamm

Tema 2.5 DHeprone3aBucumas na-
Msath EEPROM

Cxewmbl BKiTroueHust MK

8*

N3ydeHne TeOpEeTUHECKUX DPa3leioB
JVCUUILIMHBL, TOATOTOBKA K 3aHs-
TUAM CCMUHAPCKOr'o THUIIA

Pa3znesa 3 OcHOBBI IpOrpaMMupo-
BaHMs HA A3bIKe acceMiJep

Tema 3.1 CrocoObl anpecanuu Ko-
MaHI U JaHHBIX

Tema 3.2 JIlupextuBbl QyHKIHI

Tema 3.3 BoinosnHenue apupmeru-
yeckux oneparui B MK

CrpykTypa acceMOlepHOW TpoO-
rpaMMBbI

8*

HSy‘IeHI/Ie TCOPCTUUYCCKUX Pa3aciioB
JUCHUILIMHBI, ITOAIOTOBKAa K 3aHi-
THAM CCMHUHAPCKOI'0 THUIIA

Pasznen 4 3nakomcTBO ¢ nmepude-
puiinbiMu  ycrpoiictBamu MK
AVR

Tema 4.1 [TopTsl BBOAA BBIBOJIA

Tema 4.2 TailiMmepbI-CUETUHKH.

N

Tema 4.3 Taiimep B pexume [HINM

Peanu3zanus BpeMeHHbIX (QYHKINI B
MHUKPOIPOLIECCOPHBIX CUCTEMAX

8*

I/I3y‘{eHHe TCOPCTUICCKUX PA3IACIIOB
JUCHUILIMHBI, IMOATIOTOBKa K 3aHi-
TUAM CCMHWHAPCKOT'0O TUIIA

Paznen 5. Conpsixenns MK co
CTAHJAPTHBIMH HepHpepuiiHbIMHI
YCTPOMCTBAMM

Tema 5.1 CBeToBbIE WHIUKATOPHBIE
YCTPOWCTBA

Tema 5.2 [lonxiroueHue ycTpoicTs
BbIBosIa HH(popmanuu k MK, cxem-
HBIE pealu3aluu

Tema 5.3 Kondurypanuonnsie 6u-
TBI

Pacuer TOKOOrpaHMYMBAIOIUX CO-
IIPOTUBJICHUI

8*

UccnenoBanue ycTpoicTBa AuHA-
MUYECKOW WHIUKALMK C MpPUMEHE-

"HueM MK

8*




HccnenoBanue BBOAa wHGMOpMAIUU 8*
B MK 1nipu nomouu KjiaBuaTypsl

W3yueHue TeopeTHyYeCKUX pa3zesioB 5)
JUCLUIUIMHBI, TIOJATOTOBKA K 3aHs-
THUSM CEMUHAPCKOT0 THUIA

Brmosnaenue KI1T 60

HUTOI'O no aucuuminge 32 32 32 81

*peanuszyercsi B GopMe MPAKTHIECKON TTOTOTOBKU

5 OueHoYHbIE CPEACTBA /1JI51 MPOBEIEHUS TEKYIIero KOHTPOJISl U
MPOMEKYTOYHOM aTTeCTAMU O0YUAOIIMXCS 10 AUCHUIINHE (MO1YJII0)

@OHIBI ONEHOYHBIX CPEICTB JUIS MPOBEACHUS TEKYIIETO KOHTPOJISA YCIEBACMOCTH M
IPOMEKYTOYHON aTTeCTallMK OOCYXIAIOTCS W YTBEPXKAAIOTCS Ha 3acenaHuu kadenpsl. [lon-
HBII KOMIUIEKT KOHTPOJIbHBIX 33/IaHUN WJIM UHBIX MaTepUaIoB, HEOOXOUMBIX JIJISl OLICHUBAHUS
pPE3yNbTATOB O0yUYEHUS MO AUCHUILTHHE (MOIYIII0) XpaHUTCS Ha Kadeape-pa3padoTunke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaK)Ke (DOHJIbI OIICHOYHBIX CPEJICTB JOCTYITHBI CTYJICHTAM B
JUYHOM KaOHHETe — pa3zien yueOHO-MeTOANUECKOe 00ecieueHHE.

6 YueOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITHHBI
(MmonxyJis)

6.1 OcHoBHasi U JONOJIHUTEIbHAS JTUTEPATypa

[lepeyeHb peKOMEHyEeMON OCHOBHOI M JIOTIOJHHUTEIBHOM JINTEpATyphl MPEICTABICH Ha
caiite yHuBepcutera WwWw.Kknastu.ru / Haw ynuseepcumem / Obpaszosanue / 11.03.04 Drnexmpo-
HUKa u Hanodnekmponuxa / Pabouuil yueonwiti nnan / Peecmp numepamypuol.

6.2 MeToau4eckue yKa3aHus JJisl CTYJ€HTOB [0 OCBOEHUIO M CIHIJINHBI
[TpuBeneHs! B pazniene yueOHO-METOINYECKUE KOMIIEKCHI TUCIUTUIIHH

6.3 CoBpemeHHbIe IpodeccHOHATbHbIE 0a3bl JAHHBIX U HHGOPMaLlHOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU 0CYLeCTBJIeHUN 00pa30BaTeIbHOIO0
npouecca no JUCHUIVINHE

Kaxnomy obydaronumycst odecrieueH A0CTyn (yJalleHHBIH JOCTYI), B TOM YHUCIE B CIY-
yae MPUMEHEHHUS 3JIEKTPOHHOTO OOYYeHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUH, K
COBPEMEHHBIM MpPO(peCCHOHATBHBIM 0a3aM JAaHHBIX M WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH JJOTOBOP.

IlepeyeHp pekOMeHAyeMbIX MpO(pecCHOHANBHBIX 0a3 JaHHBIX M WH(POPMAIMOHHBIX
CIPABOYHBIX CHCTEM TIPECTABJICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / 11.03.04 Dnexmponuxa u nanosnekmponuxa / Pabouuti yueonwiti naan / Pe-
ecmp IBC.

AKktyanbHast H”HPOpMAIUS MO 3aKIIOUEHHBIM Ha TeKYIIUH yueOHBIH roJl JoroBopam mnpu-
BeJieHa Ha cTpanule Hayuno-rexuuueckoit oubmuorexu (HTD) Ha caifte ynuBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«/HTEepHEeT», HEOOXOAMMBIX IJISI 0CBOCHUS AU CHUIJIMHBI (MOYJIf1)



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

https://knastu.ru/page/539
7 OpraHu3anoOHHO-TIearoruyecKmne ycjaoBusi

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIk oOyueHHs (mperogaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTAHABINBAETCS IPOAOKATEIBHOCTEIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPAeKTOpUU OOydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLINX JUCLUIUIMH U MPO(ECCUOHAIBHBIX MOJY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
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 00pa3oBaTelIbHbIC TEXHOJIOTUHU MPEJCTABICHBI JIEKIUSIMHA U CEMUHAPCKUMHU (IIPAKTHYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUN UCIOJIB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTuil. HbopManmoHHbIe
00pa30BaTelbHBIC TEXHOJOTUU PEATM3YIOTCS ITYTEM aKTUBU3AIMHA CAMOCTOSATEIHHOW 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 nexiuu gekTop 00s13aH MpeayNnpenuTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHMMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

7.3 3aHATHS CEMHHAPCKOIro THIA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEeKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LENAX 3aKPEINICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3JEIIbI.

OcHoBHO# (opMOIi POBECHHS CEMHUHAPOB SBJISIETCS 00CYXJIeHHe Hauboiee npodsem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op NpHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 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;

* aCCUCTHUPOBAHUE IIPEIIOIABATEIO B [IPOBEICHNUN 3aHATU.

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

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETUUYECKHM
MaTepHaJIOM, a TAKXKE KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.


https://knastu.ru/page/539
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OneHuBaHue 3a/JaHUM, BBIIOJIHEHHBIX HA CEMHUHAPCKOM 3aHATHUHU, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

7.4 CamocTosiTeJibHAasi pa00Ta 00y4arOIMXCH MO JUCHUILIHHE (MOTYJIIO)

CamocTtosTrenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPABIECHHOTO
NPHOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEACTBEHHOTO yJacTHs Mperojaa-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTHU3alus U 3aKPEIUICHUE MOJTYYEeHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUECKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHue U paclIMpEeHUe TEOPETUYECKUX 3HAHMIA,

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

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

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

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS MHIAUBUYATILHO WIIU TPYMIIAMHU 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.

KoHTpoisib pe3ynbTaToB BHEAYyIUTOPHOW CAMOCTOSITEIIBHOW PabOThI CTYACHTOB MOXKET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CTyneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUHM, BHIPAOOTKE €IMHCTBA B3IJISA0B Ha
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPE/ICICHHBIX HABBIKOB U MCIOJIB30BaHUs mMpodec-
CHUOHAJILHOMW JIUTEPATYPHI.

7.5 MeTtoanueckne peKOMEHIAUMH 111 00YYAKIIUXCH M0 OCBOCHH IO U CHUILINHBI

[Tpr m3yyeHMM AMCUUIUIMHBI OOyYaroIMMCS IeJIecO00pa3HO BBINOIHATH CIEIYIOLINE
pEKOMEHIANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEHTyeTcsl 110 TAMSATH 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 jke 1aroTcs 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 JIGKLIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JIMTepaTyphl;

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

* CAMOCTOSTENILHO BBIMOJHATE 331aHUs1, aHATOTUYHbIE ITPeJIaraéMbIM Ha 3aHATHSIX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepraibl (POH/Ia OIIEHOYHBIX CPEJICTB.
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8 MarepuajibHO-TeXHHYeCKOe ofecrneyeHne, He0OX0AMMOoe /ISl OCYIIeCTBJICHUSI
00pa30BaTeJILHOIO Mpolecca Mo AUCHuIInHe (MO1YJI10)

8.1 JluneH3HOHHOE M CBOOOJIHO PACIPOCTPaHsieMoe MPOrpaMMHoe obecredeHne,
HCII0JIb3yeMoe NPH OCYIeCTBIeHUN 00pa30BaTeIbHOIO Npouecca
10 JMCHHUIIHHE

VYHuuBepcurer odecredeH He0OXOIUMBIM KOMIUIEKTOM JMIIEH3HOHHOTO M CBOOOJHO pac-
IPOCTPAHIEMOr0 MPOTPAMMHOTO OOECIIEUYEHHUsl, B TOM YHCJIE OTEUECTBEHHOTO IMPOM3BOJICTBA.
CocTaB mporpamMmmHOro obecredyeHusi, HEOOXOAUMOTrO Jil OCBOCHUS TUCIUIUIMHBI, IPUBEACH HA
caiite yHuBepcuTera WWw.knastu.ru / Haw ynueepcumem / Obpaszosanue / 11.03.04 Danexmpo-
HUKa u Hanosnekmpornuka / Pabouuti yueonwiii nian / Peecmp I10.

AKTyanpHBIC Ha TEKYIIMH y4eOHBIH TOA PEKBU3UTHI / YCIOBHS HCIOJIB30BAHUSA 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 Jlaboparopust koMmmbioTepHo- | [Tepconansubie kommubioTepsl Intel Core i3-4330
ro npoektupoBanus U moue- | 3,5 I'Tu, O3Y 4 T'b
JUPOBAHUS

HpI/I pealin3aliu JUCHUIIJIMHBI Ha Oaze HpO(bHHbHOﬁ OopraHu3aln UCIHOJBb3YCTCA MaTeC-
PUAITBHO-TCXHUYCCKOC O6GCH€‘~I€HI/IC, YKa3aHHO€ B JOTOBOpax O HpaKTH‘IeCKOfI IOATOTOBKE HJIU
J0roBopax 0 CCTCBOM B3aMMOJCHCTBUU.

8.3 TexHuueckue u ITeKTPOHHBbIE CPeICTBA 00yUYeHHS

JIeKUMOHHBbIE 3aHATHS.

Aynuropun Ui JEKUHOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOENIbI0 U TEXHUYECKUMH
CpeAcTBaMU OOYYeHHMs, CIYKAIllMMHU JJs TpeAcTaBieHus ydeOHOW uHGpopMauuu OoJbLION
aynutopuu  (HaOOphl JAEMOHCTPALIMOHHOTO 00OpyIoBaHUs (TIPOEKTOp, DKpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HAIJIAHbIE TOCOOMSI, TEMAaTUYECKHUE MILTFOCTPALIUN).

Jlig peanuzanuy JUCUMILIMHBI TOATOTOBIIEH 3JEKTPOHHBIA 00pa30oBaTeNbHbIN pecypc

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

IIpakTHYeckue 3aHATHUS (NPU HATUYUL).

AynuTopuu Ui MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CHEIUAIN3UPOBAHHON MeOe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUSs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHUS (npu HATUYUL).

Jlia nabopaTOpHBIX 3aHATUI HCHOJB3YEeTCs ayJUTOpHs, OCHAIIEHHAas 00OpyIOBaHHUEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTenbHas padora.

[TomemeHust A1l caMOCTOSITENbHON pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JI€KTPOHHON MH(POPMAIIMOHHO-
oOpazoBarenbHol cpene KHAT'Y:

- 3a11 anekTpoHHoit uHpopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (haKyabTeTa.

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 OOYUYAIOUIMMHUCS, TaK U B OTACIBHBIX
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 OIPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370PO-
Bbs, UHJIMBUyaJbHBIMU NPOTpaMMaMH peadMIMTaluu WHBaIUAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JIOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoraMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIINMHU TOATOTOBKY 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 OTHOLUEHUHN C IPYTUMU CTYJEH-
TaMU, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTyAeHUecKou rpynme. [logdop u
pa3palboTKa y4yeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (opMax: ayAHalbHOHM, BU3YaIbHOW, C HCIOJB30BAHHUEM CIICIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl JuiamMu ¢ OB3 ocyliecTBisieTcss ¢ MCIOJb30BaHUEM CPEACTB
o0OydeHus O0IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepuabHO-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-
sl TocTyIHas (hopMa IMPEeIOCTABIICHHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 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 CIIyXa, Pe4H, 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 3aJ]aHUsl, 3 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 JIULI C HAPYILIEHUSMH 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

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



