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1 OOume mooKeHus

Pabouas nmporpaMma JUCHUIUIMHBI «AJITOPUTMH3ALNS U TIPOTPAMMHUPOBAHKE)» COCTaBIIE-
Ha B COOTBETCTBUM C TPeOOBAHUAMH (heepaIbHOIO FOCYJapCTBEHHOIO 00pa30BaTEeNbHOIO CTaH-
JapTa, yTBEpKJIEHHOTro mpukazoM MuHHcTepcTBa 00Opa3oBaHusi U Hayku Poccuiickoit @enepa-
uu Ne 927 ot 19.09.2017, u ocHOBHOM nipodeccrnoHanbHOi 00pa3oBaTeIbHON MPOTPaMMBI TTO1-
rotoBkU «IIpoMbllieHHAas 3JIEKTPOHUKAY 110 HanpasiieHuto noArotosku 11.03.04 DnexrpoHuka
Y HaHO3JIEKTPOHHUKA.

3agaqn DopMHUpPOBAaHNE HABBIKOB PELICHUS ITPAKTUYECKHX 3a/1a4 10 COCTABIICHUIO aJl-
ANCHHILINHEI TOPUTMOB M ITPOrPaMMHPOBAaHHUIO KOHTposiepoB ATmega Ha rzatax Arduino
OcHoBHbIE ITporpammarop Arduino IDE

pasnenst / TeMsl | S[apik Wiring
AACTATITAHBI Azpiku IEC-61131-3

2 IlepeuyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Tpouecc n3ydyeHus: TUCHUIUIMHBI « AJITOPUTMU3ALIKS U IPOrPaMMHUPOBAHKE HalpaBIeH
Ha (opmupoBanue cieayrommx komnereHuuil B coorserctBur ¢ ®I'OC BO u ocHoBHOI 00pa-
30BaTEJIBHON ITPOTPaMMOIA:

Kon n HaumeHnoBanue Nuaukatopel 1OCTHXKEHUS [Inanupyemblie pe3ynbTaTsl 00y-
KOMIIETEHLIMU YEHUsI 110 TUCIUILIINHE

O6menpodeccronanbHbIe

OIIK-5 Crnocoben | OIIK-5.1 3naer mporpaMMHOe | 3HaTb OCHOBBI SI3bIKAa MPOTpam-
pa3pabaTbIBaTh anro- | o0ecnedeHue, HCIoIb3yeMoe IS | MUPOBaHMS M aJrOPUTMBI 00pa-
PUTMBI ¥ KOMITBIOTED- | pa3pabOTKH alNrOpuTMOB U TMPO- | OOTKH JTaHHBIX

Hbl€ MPOTrPAMMBI, MPU- | FPaMM, MPUTOJHBIX IS MpakTHYe- | YMETh pa3padarbiBaTh IMpOrpam-
TOJHBIE IS TPAKTH- | CKOTO IPUMEHEHUS My 17151 00pabOTKHM JaHHBIX TEX-
yeckoro npumenenust | OIIK-5.2 VYmeer pa3pabarbiBaTh | HOJIOTHYECKOTO Mpoliecca
QITOPUTMBI M KOMITBIOTEPHBIE TIPO- | BraneTs HaBBIKaMH alrOpUTMH-
rpamMMbl, TMPUTOAHBIE JUIA MPAaKTH- | 3alMM  TEXHOJOTUYECKUX IPO-
YEeCKOT0 IPUMEHEHUS IIECCOB

OIIK-5.3 Bnanmeer HaBbBIKAMH IO
pa3paboTKe aJrOpUTMOB U KOMIIb-
IOTEPHBIX TPOTPaMM, TPUTOIHBIX
JUIS IPAKTUYECKOT0 MPUMEHEHUS

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

JlucuuminHa BXOJUT B cocTaB Omoka 1 «J{MCIUIIIIMHBI (MOYJIHN)» U OTHOCUTCS K 0051-
3aTeJIbHOU YacTH.

MecTto aucuMmuivHbl (3Tan GOpMUPOBAHUS KOMIIETEHIIMHM) OTPaXkeHO B cxeme (hopmu-
pOBaHUSA KOMIETEHIUH, NPEICTABIEHHON B NOKyMeHTe OyerouHvle mMamepuavl, pa3MelleH-
HOM Ha caiite yHuBepcutera WWw.Knastu.ru / Haw ynusepcumem / Obpazosanue / 11.03.04
Onexmponuxa u Hanosnekmponuxa | Oyenounvie mamepuanot).

JucuumniuHa «AJropuTMU3aLKs U MPOrpaMMUPOBAHNE) YAaCTUYHO peanu3yercsa B Gop-
M€ MPAKTUYECKOM MOAroToBKH. [IpakTuyeckas MOATrOTOBKAa OPraHU3YETCS MYTEM BBIOJTHEHUS
MPaKTUYECKHUX 3aHATUH U JJa0OPATOPHBIX PaboT.

JucuunnmHa «AJIropuTMHU3aLUs U IPOTPaMMHUPOBAHUE» B paMKaxX BOCHHUTATENIBHOW pa-
00Thl HampaBjieHa Ha (GopMupoBaHHE Yy OOYYaIOIIMXCS YMEHUS apryMEHTHpPOBaTh, CaMOCTOSI-

3




TCJIbHO MBICJIUTL, PA3BUBACT HpO(I)eCCI/IOHaJIBHBIG YMCHUA.

4 CopepxaHue TUCHHUILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM

(pa3nesiaM) ¢ yKa3aHueM OTBEe€HHOI0 HAa HUX KOJINYeCTBA aKaJeMUYeCKHX

4acoB U BUJ0B y4eOHOMH padoThI

4.1 Crpykrypa M coep:KaHHe JMCHUILIHHBI 1JIs1 04HO# (popMBbI 00yUeHHst

JlucuuriinHa «AJIrOpuTMH3AINA U IPOrPaMMHUPOBaHUE» H3ydaeTcs Ha 1 Kypce Bo 2 ce-

MecTpe.

OOmast Tpy10EMKOCTh AMCUUIUIMHBI COCTaBNseT S 3.e., _180 4., B TOM uYucCie KOH-
TakTHas paboTa oOydJaroIMXcs ¢ mpenogaBaTeneM 71 4., MpOMEXyTOUHAs aTTecTanus B Gop-

M€ 3a4eTa ¢ OLIEHKOM, caMOCTOsITeNbHAs paboTa oOyyaromuxcs 74 4.

HanmenoBanue pa3zneios, TeM U CO-
JepKaHue Marepuana

Bunel yue6HOI paboThl, BKIIIOYAsi CAMOCTOSTEIbHYIO pa-

60Ty 00yJarOIUXCS ¥ TPYJOEMKOCTH (B Hacax)

KonrakTHas pabora
npenojaBaTesis ¢ 00yJyarouu-

MHCHA

Jlexuun

[Ipaktu-
YECKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThl

HNKP

IIpom.
aTTecT.

CPC

Tema 1 O0630p MozyIeil cemelicTBa
Arduino: ocCHOBHBIE MOYIIH, MOJY-
JIM paclIMpeHus, MOJyJell ynpasie-
HUS, MOJTYJICH TaTYMKOB, MOTYJICH
uHTEpEHCOoB.

IMonxmrouenue mwiater Arduino
KOMITBIOTEPY

Tema 2 [Iporpammarop Arduino
IDE. Onucanue nnrepeiica, npue-
MBI pabOTBHI.

WuTtepodeiic u cocraBneHue mpo-
rpaMMBbl B IPOTPaMMaTOpe

OTtnajika mporpaMmbl

20

Tema 3 SI3p1k Wiring. OcobeHHOCTH
POrPaMMHUPOBAHHUSI MHKPO-
KoHTpoJsuiepa Arduino.

10

[{ukIuyecKue u yCIOBHBIE ONIEPaTO-
pBI

DyHKIHH U TOANPOrPAMMBI

24

Tema 4 S3p1ku IEC-61131-3.

[TporpammupoBanue 6J10KOB.

CTpyKTYpUpOBaHHBIN S3bIK U CITHU-
COK MHCTPYKIMU

30

JlectHnyHAas JT0TUKA™

4*

S3eik SFC

6

IK3zamen

35

uToro
N0 JUCHUILINHE

28

14

28
B TOM
4HCIIE B

dbopme

35

74




HanmenoBanue pas3zneinos, TeM U CO-

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-

00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

Jiep>kaHue MaTepuana MUCSI VIKP [Tpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlekuuy | 4Yeckue | TOpPHBIC
3aHATUS | paboTHI
IPaKTH-
YECKOU
HOJT0-
TOBKU: 4

* peaniuzyetcs B opMe IPAKTHUECKOM MOATOTOBKU

4.2 CTpykTypa u cojep:KaHue TUCUUILIHHBI JJIA 3209H0i GopMBbI 00yUeHusI

JluciuiuinHa « AJIropuTMHU3alKs U IporpaMMHupoBaHue» uzydaetrcs Ha 1 kypce B 1 u 2

ceMecTpe.

Obmas Tpy10EéMKOCTh AUCHMILIUHBI COCTaBIsIET S  3.€.,

180 4., B TOM 4muci€ KOH-

TaKTHas padoTa 00YJarOIIUXCs ¢ MpernojaBatesieM 15 4., mpoMeXyTo4YHas arTecTanus B Gop-

Me 3audeTa C OLEHKOH, caMocTosATeIbHas padoTa oOyuatomuxcsi _157 .

HanmenoBanue pa3zneios, TeM U CO-
JepKaHue MaTepuana

Bungsl yqe6H0171 pa6OTBI, BKJIFOYas CaMOCTOATCIIbHYIO pa-

60Ty 00yJaronmxcs ¥ TPYA0EMKOCTS (B Yacax)

KonrakTHas pabora
npenojaBaTesis ¢ 00yJyarouu-

MHCHA

Jlexuuun

IIpakTu-
YECKUE
3aHATHS

JlaGopa-
TOPHBIC
paboTHI

HKP

IIpom.
aTTecT.

CPC

Tema 1 O030p Moayeit cemeiicTBa
Arduino: oCHOBHbBIE MOJYJIH, MOJTY-
JIU pacIIUpeHus, MOAYJEH yrpaBiie-
HUSI, MOZYJIEN JaTYUKOB, MOAYJIEH
UHTEp(DENCcoB.

OTnaska mporpamMmbl

40

Tema 2 [Iporpammarop Arduino
IDE. Onucanue nnrepeiica, npue-
MBI pabOTHI.

WuTtepodeiic u cocraBneHue mpo-
rpaMMBbl B IPOTPaMMaTOpe

50

[[uknuyeckue 1 yCIOBHBIE OIIEPaTO-
pBL

Tema 3 S3b1k Wiring. OcobGeHHOCTH
POrpaMMUPOBAHUS MUKPO-
KoHTpoutepa Arduino.

S3eiku IEC-61131-3

67

JlectHnyHas moruka*

2*

IK3zamen

UTOoro
10 AUCHUILIHHE

8
B TOM
qHcie B

157




Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEILHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTakTtHas pabora
HaunmeHnoBaHue pa3zienoB, TeM U CO- | TPernoAaBaTes ¢ 00yJaronu-
JepKaHue MaTepuaa MUCS

[Tpom.
[Ipaktu- | JlabGopa- HKP aTTecT.

Jlexuuu | 4Yeckue | TOpHbBIE
3aHATUS | paboTHI
dbopme
MIPAKTH-
YECKOM
MOJIrO-
TOBKU: 2

CPC

* peanuzyercs B popMe MPaKTUYECKOU MOATOTOBKH

5 OueHoYHBbIE CPeACTBA /1JIs1 MPOBeAEHHUS TEKYIero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTecTAlUM 00YYAIOIIUXCS 10 JUCHUILIMHE (MOAYJII0)

@OHBI OIEHOYHBIX CPEICTB VIS MPOBEACHUS TEKYIIET0 KOHTPOJISA YCIEBAEMOCTH U
IPOMEKYTOUYHOM aTTECTAllMU OOCYXIAIOTCS M YTBEPKIAIOTCS Ha 3acemanuu kadenpsl. [lon-
HBII KOMIUIEKT KOHTPOJIbHBIX 3aIaHUN WIM UHBIX MaTePUAIOB, HEOOXOAUMBIX ISl OI[CHHUBAHHUSI
pe3yabTaTOB OOyUYCHHUS 0 NUCHHILTAHE (MOIYII0) XpaHUTCS Ha Kadeape-pa3padoTunke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIC, TaK)Xe (DOHJIbI OICHOYHBIX CPEJICTB JAOCTYITHBI CTYJICHTAM B
JUYHOM KaOMHEeTe — pa3zien yueOHO-MeTOAnUECcKOe 00ecieueHHE.

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

6.1 OcHoBHasi U JONOJIHUTEIbHAS JTUTEPATypa

IlepeueHp pekoMeH1yeMON OCHOBHOM M JOMOJHUTEIBHOMN JIMTEpaTyphbl NMpEACTaBIEH Ha
caiite ynuBepcutera WWW.knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.03.04 Dnexmpo-
HUKa U Hanodnekmponuka / Pabouuii yuebnwiti nian / Peecmp aumepamypul.

6.2 MeToauyeckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHbBI

1) Kymnos, A.B. IIporpamMMmHBbIe CpeiCTBa CHCTEM KOMIUIEKCHOM aBToMaru3anuu / A.B.
Kynos, A.B. Kynoa. — Komcomonbsck-Ha-Amype : TOYBIIO «KHAI'TY», 2010. — 85 c.

2) Cyznopd, B.U. MnpopmannoHHOe 00ecrieyeHUe CHCTEM YIIPaBIICHHs : yuel. moco-
6ue / B.1. Cy3nop¢. — Komcomonnck-Ha-Amype : FOYBIIO «KHAT'TY», 2009. — 120 c.

6.3 CoBpemennblie npodeccuoHaTbHbIE 623bI JAHHBIX H HH(OPMALIMOHHbIE

CIMpaBO4YHbIC CUCTEMbI, UCITI0JIb3YEMBbIC ITPA OCYINECTBJICHUHA 06p330BaTe.TH>HOFO
npouecca mo J1MCUMIIJINHE

Kaxnomy oOyuaromemycs obecrieueH A0cTyn (yAaJIeHHBIN TOCTYI), B TOM YHCIIE B CIIY-
Yyae MPUMEHEHHs AJIEKTPOHHOrO OOyueHHsl, IUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, K
COBPEMEHHBIM MPOGECCHOHATFHBIM 0a3aM JaHHBIX M WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPBIMU y YHUBEPCUTETA 3aKJIFOUEH JJOTOBOP.

[lepeuenp pexoMeHIyeMbIX NpOodEecCHOHANbHBIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM TPENCTABJICH Ha caiiTe yHUBepcuTeTa WWW.Knastu.ru / Haw yrnugepcumem

/ Obpaszosanue / 11.03.04 Dnexmponuxka u Harnosnekmponuxa / Pabouuii yuebnwiti nian / Pe-
ecmp OBC.
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AktyanpHast HTHPOpMAIUS 1O 3aKIIOUYEHHBIM Ha TEKYIIUH yueOHBIH roJl JoroBopam mpu-
BeJleHa Ha cTpanuile Hayuno-texandeckoit oubnmoreku (HTH) Ha caiite yauBepcurera
https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHUSI TUCHUIJINHBI (MOYJIs1)

Ha crpanune HTB M0XHO BOCHONB30BaThCsi MHTEPHET-PECYPCAMU OTKPBITOTO JOCTYTIA
[0 YKpYIHEHHOU rpynne HanpasieHuil u cnenuansHoctei (YI'HC) 13.00.00 Dnexkrpo— u ten-
JIO’HEpreThKa!

https://knastu.ru/page/539

7 OprannsaunOHHO-neuarornquKne ycioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCa PEriaMeHTUPYETCS y4eOHBIM TUJIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIKk 00yueHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYAIbHOW 00pa3oBaTeNbHON TpaeKTOpHH 00ydaro-
IIMICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX AUCIUILIAH U TPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yydarole-
rocst OT HEOOXOIMMOCTH WX TIOBTOPHOTO OCBOCHHUSI.

7.1 OOpa3oBaTe/bHbIE TEXHOJIOTHHU

VYy4eOHbIii MpoIecC MpH MPENnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIdH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKU-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTMH UCIOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmanmonasie
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMALIMOHHON 00pa30BaTeNIbHOM Cpeie.

7.2 3aHATHA JEeKUHOHHOI0 TUIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYACHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yuyeOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MpOYUTaH Kypc.

JIeKMOHHBIN KypcC JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHUMaHME Y4eOHBIX BOMPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapCcKue 3aHATHS IPEICTABISAIOT COO0H ETATN3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OopMOI1 NTpOBE/IEHUsI CEMUHAPOB SIBJISIETCS 00CcyXaeHue Hanbosee npooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIHM ¥ KOHCYJIbTUPOBaHME CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CICAYIOIINUM KPUTCPUAM:

* OTBETHI Ha BOIPOCHI, ITpeJjIaraeéMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAIX;


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

* BBIIIOJIHEHUE NPOEKTHBIX U MHBIX 3aJjaHU;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBer H0mKeH OBITh apTYMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOXKHBIM, COIEPKAThH
CCBIJIKM HA MCTOYHMKH.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
7.4 CamocTtosiTeJibHAasi pa00Ta 00y4arOIMXCH MO TUCHHUILIHHE (MOTYJIIO)

CamocTrosTrenbHas paboTa CTYIEHTOB — 3TO MPOLIECC AKTHUBHOTO, IIeJIEHAIPAaBIECHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEACTBEHHOTO YJacTHsI Mpernoia-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HaIpaBICHHOCTHIO, 3(()EKTUBHBIM KOHTPOJEM U
OLIEHKOM pe3ybTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTH3alvs U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUSCKUX 3HAHUN U MPAKTUUECKUX
YMEHHH CTYyJIEHTOB;

- yri1yOJICHHE U paclIMpPEHUE TCOPETUUCCKUX 3HAHUM;,

- (hopmMHpoOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSITEIILHOCTH MBIIIIJICHHS, TBOPYECKON MHUIIUATUBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISITHCS MHIAUBUYATILHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKU.

TexHomorust OpraHu3aIy CaMOCTOSTEIHLHOM PabOThI CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTpoisib pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSITEIbHOW PabOThI CTYJACHTOB MOXET
MPOXOJIUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOM (opme.

CTyneHThl JODKHBI MOIXOIUTh K CaMOCTOSITEIFHOM paboTe Kak K HaWBaKHEUIIEMY
CPENCTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEeHUsI OTPe/IeICHHBIX HABBIKOB M MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOU TUTEPaTypHI.

7.5 MeToanuyeckne peKOMEHIAUMH 111 00YYAOIIUXCH M0 OCBOCHH IO U CHUILINHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS 1L€1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHANNN:

1. U3yuenne yueOHOM NUCHUIUIMHBI JOPKHO BECTHCh CUCTEMATHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuaniam
pPEKOMEH/IyeTcsl 110 MaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTPE/IEICHHUS, TOHITUS pa3zie-
na.

3. Ocoboe BHMMAaHUE CIIeAYET YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAWNBUAYAJIIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOSATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENBHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOIUYECKON
HaY4HOI uTeparype) Juist 6ojee AeTalbHOTO IOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IENeHUs U (PaKThI;



* IOBTOPUTDH 3aKOHCHeKTI/IpOBaHHBII>'I Ha JICKOIMOHHOM 3aHATUH MaTCpual U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaATYpHhI;

* UIB3YYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aAHHOTAIUU U KOHCIICKTLL
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJIHATDE 3alaHUS, aHAJIOTUYHBIC MTPCAJIaraCcMbIM Ha 3aHATUAX

* UCIOJIb30BAaTh JJI CAMOIIPOBEPKH MaTepHalibl (POH/A OLEHOYHBIX CPEJCTB.

MeTtoauyeckue ykazaHusi IpU padoTe HA/l KOHCIIEKTOM JIeKINHU

B xozme nexkunMoHHBIX 3aHATUI HEOOXOJMMO BECTH KOHCIIEKTHPOBAHHME Y4eOHOro mare-
puana. O0paiiare BHUMaHUE Ha KaTeropuH, (GOpMyITUpOBKH, PACKPHIBAIOLINE COJIEPKAHUE TeX
WIM UHBIX SIBJICHUM W MPOIECCOB, HAyYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, MTOJI0KH-
TEJIbHBIN ONBIT B OpaTOpCKOM HCKYCCTBC. JKenareapbHO OCTaBUTH B pa6oq1/1x KOHCIICKTAax II0JId,
Ha KOTOPBIX JeJIaTh MOMETKH M3 PEKOMEHIOBAaHHOMN JIUTEPaTyphl, JOMOIHSIOIINE MaTepual mpo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAYEPKUBAIOIINE O0COOYI0 BaKHOCTh TE€X MM MHBIX TEOpETHYE-
CKUX TOJIOKEHM. 3a/1aBaTh MPEnoaBaTeNio YTOUHSIONINE BOMPOCHI C IIENIbI0 YSICHEHHsS Teope-
THUYCCKUX HOHOX(CHHﬁ, pa3pcuiCHuAd CIIOPHBIX CI/ITyaI_II/Iﬁ nT.O.

MeToan4yeckne yKa3aHusl M0 CaMOCTOSITeJIbHOM padoTe HAJ M3y4YaeMbIM MaTepHa-
JIOM M NIPM MOATOTOBKE K MPAKTHYECKUM 3aHATHAM. HaunHath Hajo ¢ U3y4yeHus peKOMEH-
JOBaHHOU JuTeparypbl. HeoOX0AMMO MOMHUTH, YTO Ha JIEKUUU OOBIYHO PAcCMaTpPHUBACTCS HE
BECh MaTepuall, a TOJbKO €ro yacTh. OCTajbHasl €ro YacTh BOCIOJHSETCS B MPOLIECCE CAMOCTOSI-
TenbHOU paboThl. B cBsA3M ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOU TMTepaTypoil o0sa3arensHa. Oco-
00e BHHMaHUE MPHU 3TOM HEOOXOAUMO OOpaTUTh HA COAEP)KaHHE OCHOBHBIX TOJIOKEHUH H BbI-
BOJIOB, OOBSICHEHHE SIBICHUN U (DAKTOB, yACHEHUE MPAKTUUYECKOTO MPUIOKEHHS paccMaTpuBae-
MBIX TEOPETUYECKHUX BOMPOCOB. B mporecce 1ol paboThl HEOOXOAUMO CTPEMHUTHCS MOHATH U
3alIOMHUTH OCHOBHBIE TMOJIOKEHHUS pacCMaTPUBAEMOr0 MaTepHala, IpUMEpHI, MOSICHSIOIINE €ro,
a TaKke pa3o0paThCsl B WJUTFOCTPATUBHOM MaTe-puaie u T.1.

MeTtoauyeckue yKa3aHusl 10 BbINOJHEHHIO pacyeTHO-Tpadpuyeckoii padoThl

Teopernueckas 4acTh pacueTHO-TpaUIECKON pabOTHI BHIOIHICTCS 110 YCTAHOBICHHBIM
T€MaM C MCIOJIb30BaHHUEM MpaKTHUeCKUX MarepuanoB. K kaxmoil Teme pacueTHO-TpadudecKon
paboThl PEKOMEHIYeTCsl IPUMEPHBIN MEPEeUeHb Y3JIOBBIX BOMPOCOB, CIIUCOK HEOOXOIUMOM JTUTe-
patypsl. M31aras BOIpockl TEMBI, CIEyeT CTPOro MpHUAepKUBaThcs MiiaHa. Pabora He gomkHa
IPEJICTaBIIATh NEepecKa3 OTAEIbHBIX IUIaB ydeOHHKa WiM ydeOHoro nocodousi. HeoOxomumo us-
JIOXKHUTh COOCTBEHHBIE COOOpa)KEHMs MO CYIECTBY M3JIaraéMbIX BOIPOCOB, BHECTU CBOM Mpe.-
JIOXKCHUA. O6HII/I€ ITOJIOKEHUS JOJIKHBI OBITH MOAKPCIIVICHBI Y TOACHEHBI KOHKPETHBIMHU IIPHUMC-
pamu. Mznaraemblii MaTepuan npu HeOOXOAMMOCTH CJelyeT MPOMIIIICTPUPOBATh TaOJIUIaMH,
CXEMaMH, fuarpaMmamMu 1 T.nO.

8 MarepuajibHO-TEXHHYECKOe o0ecneyeHune, He0OX0aMMOoe I
OCYIIEeCTBJIEHHS 00Pa30BaTEILHOIO MPoLecca Mo JUCHUILINHE (MOTYJII0)

8.1 JIuneH3MOHHOE U CBOOOTHO PACIIPOCTPAHsIEMO€E MPOrPaMMHOe oDecreYeHue,
MCIOJIb3yeMOoe MPH OCYLIeCTBJIEHHH 00Pa30BaTeJLHOTO0 NMpoiecca
10 IUCIMIIHHE

YHuUBepcUTET 00eCIeYeH HEOOXOAUMBIM KOMILJICKTOM JIMIIEH3HOHHOTO M CBOOOJIHO pac-
POCTPAHIEMOT0 MPOTPAMMHOTO OOECIeUYeHusl, B TOM YHCIIE OTEYSCTBEHHOTO MPOU3BOJICTBA.
CoctaB TIpOrpaMMHOTO 0OeCIeueHUs], HEOOXOJMMOTO JIJIsl OCBOCHUS TUCIUILINHBI, IPUBEICH HA
caiite ynuBepcutera WWW.knastu.ru / Haw ynusepcumem / Obpaszosanue / 11.03.04 Dnexmpo-
HUKa u Hanosnekmponuka / Pabouuil yueonwviti nnan / Peecmp I10.

AXTyajbHBIC Ha TEKYIIMH y4eOHBIH TOJ PEKBH3UTHI / YCIOBHS HCIIOIB30BAHUS IPO-
IrpaMMHOTO 00ecCIieueHuUs IPUBEICHbI Ha cTpanulle U T-ynpaBieHus Ha caiiTe YyHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 VYuebdHo-1200paTOpHOE 000pPY/IOBAHHE
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HaumenoBanue ayiuropuun
Hcnonszyemoe o6opyaoBaHue

(;1aboparopun)
Jlaboparopus OBM u BerunciauTenbHbX | KoMIbroTephl ¢ IpOrpaMMHBIM NPUIIOKEHHEM Ar-
IPOMBIIIICHHBIX CETEH duino IDE u mutater Arduino ¢ KoHTposuIepaMu

ATmega

8.3 TexHuuyeckHe U 3JTeKTPOHHbIE CPeACTBA 00yUeHUsI

JlekuMOHHBbIE 3AHATHSA.

Aynuropuu Jisl TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU Cpe-
CTBaMU OOYYCHHUS, CIY>KAIIMMHK JJIsl TPEACTABICHUST yueOHOW HmH(pOpMAIK OONBIION ayIuTo-
pun (HAOOpBHI JAEMOHCTPALIMOHHOTO 000pyIOBaHMs (TPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HATJISTHBIC TTOCOOHSI, TEMATHYECKHUE UILTFOCTPALIHH).

IIpakTHyeckune 3aHATHSA (NPU HATUYUU).

Aynuropun Uil IPAKTHYECKUX 3aHATUH YKOMILIEKTOBAHBI CIICIIUATHN3UPOBAHHON Mebe-
JIBIO U TEXHUYECKUMH CpeCTBAMU 00y4YeHHUs (IPOEKTOP, IKPaH, KOMIILIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

Jnis naGopaTOpHBIX 3aHATUN HCIIONIB3YETCS ayAUTOpHUs, OCHAIlEHHAas 00O0pYIOBaHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTesibHas padora.

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

- 3a11 anekTpoHHoi ungopmanuu HTb KHAT'Y;

- KOMIIBIOTEPHBIC KJIACCHI (DaKyIbTeTA.

9 MHHble cBeaeHUs

MeTtoauyecKue peKOMeHAAINHU 110 00YUEHHIO JIHI] C OTPAHUYEeHHBIMHU BO3MOKHO-
CTAMM 310POBbS U HHBAJIHU/IOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS ¢ OTPAaHMYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIS MOJIy4€eHUs 00pa30BaHus 00yJaromuMHu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSL.

[Ipodeccopcko-Tienarornyeckuii CoOCTaB 3HAKOMHUTCSI € TCUXO0JIOTO-(PU3UOTIOTHYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB U JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MpPOTpaMMaMK peadMINTalui WHBAIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJJUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS MOJAepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MEeTOAMYECKUMHU pekoMeHaanussMu MuHoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeanojiaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TTIOMOIIM B YCTAHOBJICHUH TTOJTHOIICHHBIX MEXIMYHOCTHBIX OTHOIIEHUH C JPYTUMHU CTYJIEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyjeHdeckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C YYETOM IPEJOCTaBICHUs MaTepHalia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHHMUYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocymniecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0ydeHus oOIero M crenraibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUYECKOe 0OecrieueHre MpelyCMaTpUBaeT MPUCIIOCOOIEHUE ayAUTO-
puii k Hyxaam jui ¢ OB3.
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®dopma MpoBEJAEHUsI aTTECTALMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl JocTymHas (hopMa MpeIoCTaBICHUS 3aJaHUI OIEHOYHBIX CPECTB, & UMEHHO:

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

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

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (U1 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEJIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIBIOTEpE (7S JIUI] C HAPYLICHUS-
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

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

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