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1 OOoOumme moaoKeHUus

Pabouast mporpamMma AUCHHUILTUHBI «AJITOPUTMU3ANNS U MPOTPAMMHUPOBAHUEY» COCTaBJIC-
Ha B COOTBETCTBHH C TpeOOBaHMAMU (penepasbHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaH-
JapTa, yTBepKJIEHHOro MpukazoM MuHHcTepcTBa oOpa3oBanusi U Hayku Poccuiickoit denepa-
un Ne 871 ot 31.07.2020, u ocHOBHOM nipodeccrnoHanbHON 00pa3oBaTeIbHON MPOTPaMMBI TTO/I-
TOTOBKM «ABTOMAaTH3allUsl U YIOPaBICHUE TEXHOJOTHYECKUMH IMPOLECCAaMU» MO HaIPaBJICHUIO
noarotoBku 27.03.04 YnpapiieHne B TEXHUYECKUX CHCTEMAX.

3amayn DopMUPOBAHKUE HABBIKOB PEIICHUS IPAKTUYECKUX 3a/1a4 10 COCTABIICHUIO ajl-
AUCLHIIMHBI TOPUTMOB M ITPOrPaMMHUPOBAHHUIO KOHTposiepoB ATmega Ha ruratax Arduino
OcHoBHEBIE [Tporpammarop Arduino IDE

paszenst / TeMsl | S3pik Wiring

AACTIATITAHBI A3k IEC-61131-3

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHMsI 1O JUCIHUNINHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIETeHIH I

[Iponecc u3ydeHus: TUCUUILIMHBI «AJTOPUTMHU3AIMS U TPOrPAMMHUPOBAHKE) HAIPaBICH
Ha (hopMHUpOBaHKE cleAyrommx KoMrereHnui B cooTBeTcTBUU ¢ PI'OC BO 1 ocHOBHOM 00pa-
30BaTEJILHON NIPOrPaMMOI:
Ta6mmma 1 — KomneTeHuu u "HANKATOPHI UX TOCTHIKCHUS

KOI[ U HAUMCHOBAHUC I/IH,Z[I/IKaTOpBI JOCTHIXKCHUA
KOMIIECTCHIIU N

[Inanupyemble pe3ynbTaThl
0Oy4eHHS IO TUCIIUILTAHE

Oo6menpodeccnoHanbHbIE

OIIK-6 Cniocoben OIIK-6.1 3HaeT OCHOBHBIE METOBI, | - 3HATH A3BIKU IPOTrPAMMUPO-

pa3pabaTheIBaTh U UC-
HI0JTB30BATh aJITOPHT-
MBI H TIPOTPaMMBI, CO-

CIIOCOOBI M CPEJICTBA ITOTYICHHS,
XpaHeHUs! 1 00paboTKH HHPOPMAITUI
B IIEJISIX KOHTPOJIS, TUaTHOCTUKH U

BaHUS BHICOKOTO YPOBHSI.
- 3HaThb UHCTPYMEHTAJIbHBIE
cpencTBa pa3paboTKu U 0hopM-

BpeMeHHbIE HHpOpMa-
IIMOHHBIC TEXHOJIOTUH,
METO/IbI U CPEACTBA
KOHTPOJISI, THATHOCTH-
KU 1 yIIPaBJICHUS,
MIPUTOJIHBIE JUIS MTPaK-
THYECKOTO ITPUMEHEe-
HUS B cepe cBoeH
npodecCuoHaIbHON
JeSTEIILHOCTH

YTIPaBICHUS JICHUS JITOPUTMOB pabOTBHI.

- YMeTh pa3pabaTeiBaTh U
0o(popMIIATH IPOrpaMMBbl Ha
S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOTO YPOBHS.

OIIK-6.2 YmMeer pa3pabaTbiBaTh U
UCIIOJIb30BaTh AJITOPUTMBI U MIPO-
rpaMMBbl, COBpEMEHHbIE HHPOPMAIIU-
OHHBIC TEXHOJIOTHHU JIJISl PEILICHHS
3aj1a4 MpoQecCHOHATBHON JIesTeNb-
HOCTH

OIIK-6.3 Bnazgeer cienuain3upo-
BaHHBIMU [TPOTPAMMHBIMU CpeJi-
CTBaMHU CHUCTEM YIPaBJICHUS TEX-
HOJIOTUYECKUMHU MPOIleccaMu

- BmageTs HaBBLIKOM OTIIAJKU
MIPOTrpaMMHOTO 00€CTICUCHHUSI.

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOil MPporpaMMsl

JlucruruinHa BXOAWT B cocTaB Oioka 1 «/lucuumiuHel (MOAYIIN)» U OTHOCHTCS K 005-
3aTeJIbHON YacTH.

MecTo aucuumiauHel (3Tan GOpMUPOBAHUS KOMIIETEHIIMN) OTPAXXEHO B cxeme (popmu-
pOBaHUsA KOMIIETEHLIUN, MPEICTaBICeHHON B IOKyMeHTe OyeHounvlie mamepuaisl, pa3MenieH-
HOM Ha caiite yHuBepcuteTa WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 27.03.04
Vnpaenenue ¢ mexnuuecxkux cucmemax | Oyenounvie mamepuaist).

JucuumimHa «AJITOPUTMU3ALINS U TPOrPaMMUPOBAHKUE» YACTHYHO peanu3yercs B (op-
M€ MpaKTUYECKOW MOAroToBKH. IIpakTHueckas MOArOTOBKAa OPraHU3YeTCs IYTEM BBIIOJHEHUS
NPaKTUYECKHUX 3aHATUH U Ta00paTOPHBIX PadoT.
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JucuumimHa «AJIropuTMu3anys U NporpaMMHUpPOBAHKME» B paMKaX BOCIUTATEIbHOM pa-
00Thl HampaBjieHa Ha (GopMmHpoBaHHE y OOYYAIOIIMXCS YMEHHUS apryMEHTHUpPOBATh, CaMOCTOS-
TEJIbHO MBICTUTb, Pa3BUBAET MPO(ECCHOHATBHBIC YMEHUSI.

4 CopepxaHue TUCHHUILVINHBI (MO1YJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM

(pa3zaesiaM) ¢ yKa3aHueM OTBEI€HHOI0 Ha HUX KOJINYECTBA aKaeMHUIeCKHX

4acoB U BHJ0B y4eOHOH padoThI

4.1 CrpykTypa H colep:KaHHe JTMCIHUILIHHBI 1JIs1 094HO# (popMBI 00yUeHH S

JlucuurianHa «AJIropuTMH3aIMs U IPOrpaMMHUpPOBaHUE» H3ydaeTcs Ha 1 Kypce Bo 2 ce-

MecCTpe.

OOmiast Tpy10OEMKOCTh AUCUUIUIMHBI COCTaBiIseT S 3.e., _180 4., B TOM uucie KOH-
TakTHasi paboTa 0OyJaroIIMXcs ¢ mpenogaBarenemM /1 4., IpoOMEXyTOUHas aTTecTarus B (op-

Me 3aueTa ¢ OLEHKOM, caMocTosiTenbHas paboTa oOyyatomuxcst 74 .

HaunmeHnoBaHue pa3iesioB, TEM U CO-
JepKaHue MaTepuaia

Bunpbl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSTEIBHYIO pa-

00Ty 00yJarommxcsl ¥ TPYJTOEMKOCTh (B 4acax

KonrtakTHas pabota
IpernoiaBaTens ¢ 00yJarony-

MUCHA

Jlexun

[IpakTu-
4ECKUe
3aHATUSA

Jlabopa-
TOpHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

Tema 1 O0630p Moayneit cemeiicTBa
Arduino: ocCHOBHBIC MOJYITH, MOJTY-
JIY pacIIpEeHus, MOAYJIEH yrpaBiie-
HUSI, MOYJIEH JaTYUKOB, MOYJICH
nHTEpEHCOoB.

TToaximrouenue matsl Arduino
KOMITBIOTEPY

Tema 2 [Iporpammarop Arduino
IDE. Onucanue unrtepdeiica, mpue-
MBI PaOOTHI.

HuTepdetic u cocTaBiaeHUE TIPO-
rpaMMBI B IIpOrpaMMaTope

OTJajika TporpaMmbl

20

Tema 3 SI3p1xk Wiring. OcobeHHoCTH
IIPOrpaMMUPOBAHUS MUKPO-
KoHTpoJutepa Arduino.

10

[[uknnyeckue u yCI0BHBIE OlIepaTo-
pHI

DyHKINH U TOAIPOrPAMMBI

24

Tema 4 S3eixu IEC-61131-3.

[TporpamMmmupoBanme OJIOKOB.

CTpyKTypHpOBaHHBIN SA3BIK U CITH-
COK MHCTPYKIUHI

30

JlecTtHryHas ToruKa™

4*

S3eik SFC

IK3zamen

35

UToro
10 AUCHUILIMHE

28

14

28

B TOM

35

74




Bunbl yueOHOM paboThl, BKIIFOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIMXCs U TPYJTOEMKOCTh (B 4acax

KoHnrtakTHas pabota
HaumeHnoBanwue pa3aenoB, TeM U CO- | TPENoaaBaress ¢ 00yJaronm-
JepKaHue MaTepuaia MUCST

[Tpom.
[Ipaktu- | Jlabopa- VKP aTTecT.

Jlexun | 4deckue TOpHBIE
3aHATUS | paboTHI
YHClie B
dbopme
MPaKTH-
YecKoit
MO0~
TOBKH: 4

CPC

* peastn3yercs B popMe MPAKTUIECKOU MOATOTOBKH

5 OueHoYHBIE cpeICTBA /sl IPOBEJCHUS TEKYLero KOHTPOoJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIHXCcs M0 JUCHUILIHHE (MOLYJII0)

(DOH,Z[I:I OLCHOYHBIX CPCACTB IJisI NPOBCACHUSA TCKYHICTO KOHTPOJIA YCIICBACMOCTU H
IPOMEKYTOUHOM aTTeCTalluU OOCYXIAIOTCS W YTBEPXKIAIOTCs Ha 3acemanuu kadenpsl. [Toi-
HBII KOMIIIEKT KOHTPOJIbHBIX Sa,Z[aHI/II\/'I HJIX UHBIX MaTCpUualioB, HGOGXOI[I/IMBIX OJI1 OOCHUBAaHUA
pe3yabpTaToB OOYYEHUS MO TUCHUIUIMHE (MOIYIIO) XpaHUTCS Ha Kadeape-pa3paboTynke B Oy-
Ma)XHOM HJIM DJICKTPOHHOM BHUJE, TaKXKe (OHJBI OLIEHOYHBIX CPEJICTB JOCTYITHHI CTYJIEHTaM B
JUYHOM KaOWHETe — pa3aen yueOHO-MeToIuuecKkoe o0ecreyeHue.

6 YueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne TUCITUTIIMHBI
(Mmonxyis)

6.1 OcHoBHasi ¥ 1ONOJHUTE/ILHAS JUTEpaTypa

IlepeyeHp peKOMEHyEeMOM OCHOBHOM M JTOIIOJIHUTEIBLHOM JIMTEPATyphl NIPEACTABICH Ha
caiite yauBepcutera WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / 27.03.04 Ynpaesne-
Hue 6 mexnuueckux cucmemax / Pabouuii yueonwviii nnan / Peecmp numepamypeoi.

6.2 MeToanuyecKkue YKazaHud IJd CTYACHTOB IO 0OCBOCHHUIO TUCHHUIIJITHHBI

1) Kymnos, A.B. [IporpaMmHBIe CpeicTBa CHCTEM KOMILICKCHOM aBTOMaru3ammu / A.B.
Kymnos, A.B. Kynosa. — Komcomonbck-Ha-Amype : 'OYBIIO «KHAI'TY», 2010. — 85 c.

2) Cysnopd, B.. UndpopmarnmonHoe obecrieueHre CHCTEM YIIPaBIeHuUs : yued. moco-
oue / B.U. Cy3znopd. — Komcomonnck-Ha-Amype : TOYBIIO «KHAT'TY», 2009. — 120 c.

6.3 CoBpemeHHBbIe IpodeccHOHATbHBbIE 0a3bl TaHHBIX H HH(pOPMAIMOHHbIE

CIpaBO4YHbIC¢ CHCTEMbI, HCIT0JIBb3YEMbIC ITPHA OCYIECCTBJICHUHA 06p330BaTeJILHOF0
npoumecca mo TMCuuIlJinHe

Kaxxnomy oOyuaromemycs obecrieueH A0cTyn (yAaJICHHBINA JTOCTYI), B TOM YHCIIE B CIIy-
4yae MPUMEHEHHUS DJIEKTPOHHOTO OOYYEHHs, JUCTAHIIMOHHBIX 00pa30BAaTEIbHBIX TEXHOJOTHH, K
COBPEMEHHBIM NPOQecCHOHANTbHBIM 0a3aM JaHHBIX U WH(GOPMALMOHHBIM CIPAaBOYHBIM CHCTE-
MaM, ¢ KOTOPBIMU y YHUBEPCHUTETA 3aKJII0OUEH TIOTOBOD.

[Tepeyerr pexkoMeHIyeMBIX MPOGECCHOHANBHBIX 0a3 MaHHBIX W WH(HOPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM IIPENICTABJICH Ha caiiTe yHuBepcutTeTa WWW.knastu.ru / Haw ynusepcumem
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/ Obpaszosanue / 27.03.04 VYnpaesnenue ¢ mexuuueckux cucmemax / Pabouuii yuebnwiti nian /
Peecmp I5C.
AxkTtyanbHas HHPOPMAIIUS M0 3aKITFOUCHHBIM Ha TEKYIIMHA Y4eOHBIN IO/l TOrOBOpaM MpH-
BesieHa Ha cTpanulle Hayuno-texandeckoit Oubiamoreku (HTB) Ha caiite yHuBepcurera
https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX JISI 0CBOEHUS TUCHUILINHBI (MOIYJIs1)

Ha crpanunie HTh M0XHO BOCHOJIB30BaThCA MHTEPHET-PECYPCAMH OTKPBITOIO JOCTYMa
0 yKpYNHEHHOW rpymnne HampaBieHud u cnenuanbHoctet (YI'HC) 27.00.00 Yopasnenue B
TEXHUUYECKUX CHCTEMax:

https://knastu.ru/page/539

7 OpraHu3anuoOHHO-TIeIaroru4ecKue ycJa0Bus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECcca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEIBLHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 0Opa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HCOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

7.1 OOpa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil mpoliecc NpH MpenogaBaHuy Kypca OCHOBBIBACTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTHi. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3ausaTuii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTHU PEATM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cperie.

7.2 3aHATHA JeKIUOHHOI'0 THUIIA

JIeKIIMOHHBIN KypC MpEArnoyiaraéT CUCTEMAaTU3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nekuuu ekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN KypC MOJDKEH JaBaTh HanOOJdbIINi 00beM MH(OpMaru 1 oOecrednBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTPOCOB MPH 3HAYMTEIHHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYIEHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOIro THNA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOH JeTaIn3aluio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHOI (hopMOIi MPOBEICHHUSI CEMHHAPOB SIBJSIETCS 00CYXIeHHe Haubosee mpooieM-
HBIX M CIIOKHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKke pa3dop NMPHUMEPOB U CHUTYyalMi B
ayJIUTOPHBIX YCIOBHsX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBACTCS 1O CIEAYIOMIUM KPUTEPHSIM:
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* OTBETHI Ha BOIIPOCHI, IPEAIAraeMbIE NIPENOIaBATENEM;

* y4acTHe B AUCKYCCUSX;

* BBITIOJTHEHUE NTPOEKTHBIX U MHBIX 3aJaHM;

* ACCHUCTHPOBAHHUE MPENOAABATENIO B IPOBEICHUM 3aHATHM.

OtBeT 0JKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOXKHBIM, COIEPKATh
CCBUIKM Ha UICTOYHHKH.

Jlokyiagpl ¥ ONIOHMPOBAaHUE AOKJIAIO0B MPOBEPSAIOT CTENEHb BIAJECHUS TEOPETHUYECKUM
MaTepHalioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUN.

OneHuBaHUE 3a/aHUM, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OIICHKY.
7.4 CamocTosiTeJibHAsi pa00Ta 00y4aIOIMXCHA MO JUCUUILIHHE (MOTYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, II€JIEHANIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ilenu camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAHUU U MPAKTUYICCKUX
YMEHHH CTYJEHTOB;

- yryOJIeHHe U paclIupeHre TEOPETUUECKUX 3HAHMIA,

- (popmHpoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hpopmHpoBaHUE CAMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATHUBLI, CIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIHCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYIACHTOB MOMKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOHM WJIM CMEIIaHHOW (hopme.

CryneHTbl JOJDKHBI TMOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI OIIPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS IIpodec-
CHOHAJIbHOM JIUTEPATYPHI.

7.5 Metoanyeckue peKOMeHAALMH JJIs1 00YYAKIIHUXCS MO0 0CBOEHUI0 THCIHUILINHBI

[Ipy w3ydeHUW AUCIUIUTMHBI OOYYAIOIMIMMCS IIeJIeCOOOpPa3HO BBIMIOIHATE CIEAYIONINE
PEKOMEHIallUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzaena mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIYETCs TI0O TTaMATH BOCITPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPEICIICHUS, TIOHITHS pa3Jie-
Ja.

3. Oco0oe BHUMAaHHE CIIETYET yCTUTh BBHITTOJIHCHHIO OTYETOB 110 MPAKTUYECKUM 3aHSTH-
SIM U MHIUBUAYAIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bes TemaTtHKa BOIIPOCOB, MU3yYaeMbIX CAMOCTOSTEIBLHO, 33JJa€TCsl Ha JICKIHIX MPEro-
naBateneM. VM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4HOU JUTEpAType) s O0JIee NeTaTbHOTO MOHUMAaHUS BOIIPOCOB, O3BYUCHHBIX Ha JICKITHH.

[Tpu camocTosATeHHOMN TPOPAbOTKE Kypca 00yUdaronInecs JOKHBIL:
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* IPOCMATPHUBATh OCHOBHBIE ONpPEETICHUS U (PaKThI;

- IOBTOPUTh 3aKOHCIIEKTUPOBAHHbBII HA JIEKIIMOHHOM 3aHATHHM MaTepual U JIONOJHUTb
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOM TEME JINTEpaTyphl;

* U3YYUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, AHHOTALUN U KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIHO BBIMOJHATh 3aJJaHNs, aHAJOTMYHbIE NIPEIaraéMbIM Ha 3aHATHIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (pOH/Ia OLIEHOYHBIX CPEICTB.

MeToanuyeckne yKasaHus Ipu padoTe HAl KOHCIEKTOM JIEKI[UU

B xone JNeKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAHUE Y4eOHOTO MaTe-
puana. OOpamate BHUMaHUE Ha KaTeropuu, GOpMYJINPOBKH, PACKPBIBAIOLINE COAEPIKAHUE TEX
WIN MHBIX SBJICHUH M IPOILIECCOB, HAYYHbIE BBIBOJBI M MPAKTHYECKHE PEKOMEHIAIIUH, TTOJIOKH-
TEJIbHBIA OINBIT B OPaTOPCKOM HCKYycCTBE. JKenaTenbHO OCTaBUTh B Pa0OUYMX KOHCIEKTaX MOJ,
Ha KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHJOBAHHON JIUTEPATyphl, JONOJIHSIIOMINE MaTepHall Ipo-
CJIyIIAHHOM JIEKIIMHU, a TaKXKe MOAYEPKHUBAIONINE O0COOYI0 BAXKHOCTh TEX WM UHBIX TEOpETHYE-
CKHX TMOJIOKEHUH. 3a1aBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCHI C LENbI0 YACHEHUS TEOpe-
TUYECKUX IOJIOKEHHH, pa3peleH s CIOPHBIX CUTYalMi U T. 1.

MeTtoanyeckue yKa3aHusi 0 CaMOCTOSATEIbHOI padoTe HaI M3y4YaeMbIM MaTepHa-
JIOM U NPH NOArOTOBKE K NMPAKTHYECKUM 3aHATHAM. HaunHaTh HaJ0 ¢ U3y4eHMs] pEKOMEH-
JOBaHHOW JuTepaTypbl. Heo0X0AMMO MOMHHUTH, YTO Ha JIGKLUU OOBIYHO paccMaTpUBAcTCs He
BECh MaTepHa, a TOJIBKO ero 4actb. OcTajabHasl €ro 4acTh BOCIOJIHSETCS B MPOLIECCE CaMOCTOsI-
TEJIbHOM paboThl. B cBsI3M ¢ 3TUM paboTa ¢ peKOMEHJOBaHHOW JUTepaTypoil oos3arenbHa. Oco-
00€e BHMMaHUE MPHU 3TOM HEOOXOAUMO OOpaTUTh Ha COJAEp’KaHHE OCHOBHBIX MOJIOKEHUIN U BbI-
BOJIOB, OOBSICHEHUE SBJICHUHM U (PAKTOB, YSICHEHUE NMPAKTHUECKOTO MPUIIOKEHUS paccMaTpuBac-
MBIX TEOPETUYECKHUX BONMPOCOB. B mponecce 310l paboTsl HEOOXOAUMO CTPEMUTHCS MOHSTH U
3aIIOMHUTH OCHOBHBIE TTOJIOKEHUSI pacCMaTpUBAEMOI0 MaTepuana, pUMephl, MOSICHAIONIUE €T0,
a Takke pa3o0paTbecs B WIUTFOCTPATUBHOM MaTe-pHuaje U T.1I.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpaduyeckoi padoThl

Teopernueckas 4acTe pacyeTHO-rpauueckoil pabOThl BBIIOIHSIETCS O YCTAHOBJIEHHBIM
TEMaM C UCIOJb30BaHMEM MPAKTUUYECKUX MaTepuanoB. K kaxoil Teme pacueTHO-TpaduuecKoit
paboThI PEKOMEHIyeTCsl IPUMEPHBIN NepEeUeHb Y3JI0BBIX BOIPOCOB, CIIMCOK HEOOXOAUMOM JIHTe-
patypsbl. M3naras BOIpockl TEMBI, CIEIyeT CTPOro MpHAEpKUBaThcs IutaHa. Pabora He qoimkHA
MIPEACTABISITh MEepecKa3 OTACIBHBIX TJIaB yUeOHHMKA Wi ydeOHoro mocobus. Heooxomumo u3-
JIOXKHUTh COOCTBEHHBIE COOOpa)KEHUS MO CYILECTBY M3JIara€MBIX BOIPOCOB, BHECTU CBOM MpE-
noxeHus. OOIre MoJI0KEHHs! JOJKHBI ObITh MOAKPEIIEHBI U MOSICHEHBI KOHKPETHBIMH ITPUMe-
pamu. M3naraemblii MaTepuasl Mpu HEOOXOIUMOCTH CIIEAYET MPOMIUIIOCTPUPOBATH TAOIUIIAMH,
cXeMaMH, JuarpaMMamMHy U T.[.

8 MarepuajJbHO-TEXHHYECKOE o0ecneyeHne, He0OXoauMoe J1JIs
OCYIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHUILUIHHE (MOTYJII0)

8.1 JluneH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHne,
HCNOJIb3yeMoe MPH OCYILIeCTBJIEHUN 00pPa30BaTe/LHOIO Mmpoiecca
10 JMCIHUIIHHE

YHuuBepcurer obecreueH He0OXOUMBIM KOMITJIEKTOM JTUIICH3MOHHOTO M CBOOOJHO pac-
IPOCTPAHSIEMOTO MPOTPAMMHOTO OOECIIEYCHHUsI, B TOM YHCJIE OTCUYECTBEHHOTO MPOM3BOJICTBA.
CocTaB mporpamMmMHOro obecredeHus, HEOOXOAMMOTO JJisi OCBOCHHUS TUCIUTUIMHEI, IPUBEICH HA
caiite yauBepcutera WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / 27.03.04 Ynpaesne-
Hue 8 mexnHuueckux cucmemax / Pabouuii yueonwiii nnan / Peecmp I10.

AXTyanpHBIE Ha TEKYHIMHA y4eOHBI TOA PEKBU3WUTHI / YCIOBHS HCIOJIB30BAHUS TIPO-
rPaMMHOT0 00eCIIeYeHUs PUBECHBI Ha cTpanuiie M T-ynpaBieHus Ha caiiTe YyHUBEPCUTETA:

https://knastu.ru/page/1928
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8.2 YuebOHo-1200paTopHOE 000pYy/0BaHHE

HanmenoBanue ayautopun
Hcnons3yemoe obopynoBaHue

(;mabopaTtopun)
JlaGopaTopust OBM u BerunciuTenbHbix | KoMmbloTephl ¢ MporpaMMHBIM TTpHIIOXKEHHEM Ar-
IPOMBIIIJICHHBIX CETEeH duino IDE u mater Arduino ¢ KoHTpoJIepaMu

ATmega

8.3 TexHuveckue M YIEKTPOHHbIE CpeCTBA 00yYeHH sl

JlekIHOHHBbIE 3AHATHSA.

Aynuropuu ISl TEKIIMOHHBIX 3aHATUN YKOMILJICKTOBaHBI MEOEIBbI0 ¥ TEXHUYECKHUMH CPEJI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPEJICTaBlIeHus yueOHoW nH(opManuu OONbIION ayauTo-
pun (HaOOpPbI JIEMOHCTPAIMOHHOTO 000pyIOBaHUA (TPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJISAIHbIE TIOCOOUS, TEMATHISCKHE UILTFOCTPALIHH ).

IIpakTuveckne 3aHATHSA (NPU HATUYUU).

Aynuropuu Ui IPAKTHYECKUX 3aHATUN YKOMIUIEKTOBAHbI CHEMATU3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CpeICTBaMU 00y4eHHUs (TPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

st maGopaTOpHBIX 3aHATUN HCIIONB3YeTCS ayIUTOpPHS, OCHAIEHHAs O00OPYIOBaHHEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTesbHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON pabOThI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKIIOYCHUS K ceTH «HTEepHET» U OCTYIOM K JJIEKTPOHHON MH(OPMAIMOHHO-
obpazoBarenbHO cpene KHATY:

- 3a11 anekTpoHHoi uHpopmanuun HTb KHAT'Y;

- KOMIIBIOTEpHBIE KJIacchl (haKyabTeTa.

9 MHHble cBeaeHUA

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 HUHBAJIUAOB

OcBoeHMe NUCHUIUIMHBI 00YYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbS
MOYXET OBITh OPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIONIMMHUCS, TaK U B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cenuanbHble YCIOBUS AJIs MOTYYEHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMHUTCS C TICUXOJIOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0OYUaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIIMN WHBAIUIOB (TIpu Hamuuuu). [1pu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOIHUTEIbHAS MOAJEP/KKA IIPENogaBaHusl ThIOTOPAMHU, ICHXO-
JloramMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIMOKYIBTYPHON peadHIuTaLUY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYZACH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOTO KIIMMara B cryaeHdeckoi rpymme. [Toabop u
pa3zpaboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayauambHOW, BU3YAJIbHOM, C MCIOJB30BAHUEM CHEIHMAIbHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHebl aunamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HA4YeHUs (MEPCOHANBHOIO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHUUYECKOE 00ecreueHne MpeyCcMaTpUBaeT MPUCIIOCOOJICHUE ayAnTO-
puii k Hy>xaam jun ¢ OB3.



®dopma MpOBEACHUS ATTECTAIMH IS CTYACHTOB-UHBAIHIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXo(pu3ndeckux ocooennocter. st crynentoB ¢ OB3 npeagycmarpuBaet-
csl JocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM OJJIEKTPOHHOUW Qopme (s JHUIl C HAPYLIEHUSIMH OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IYaTHOU (popMe MJIH AIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHUS);

* METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM C WHBaJIWJIHOCTBHIO YBEITMYHMBACTCS BpPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakMX CTYIEHTOB MpeaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BapUAaHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEILHOTO allapara);

* YCTHO (17151 JIUL C HAPYIIEHUSIMU 3pEHHS], OOPHO-JBUTATEIHLHOTO allapara).

[Tpu HeoOxomuMOCTH 711 OOYJAIOIIUXCS ¢ HHBAIMHOCTHIO TIPOIEAYypa OLICHUBAHUS Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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