MIHOBPHAYKH POCCIHH

denepalpHOE rocyIapcIBeHHOE GI0IKETHOE
ofpazoraTensHOE VIpeKISHHE BEICIIET0 00pa3oBaHHA
« TyIbCKHH TOoCyIapCTBEHHBIH YHHBED CHTET»

HHCTHTYT BEICOKOTOYHBIX CHCTeM HM. B.IL. I'paseea
Kadenpa «IIpuOopE!l VIIpABICHHAY

VTIBep:&IeHO Ha 3aceIaHHH KadeIpsl
«ITpubopel VIIpaBIeHHT»
«20» aueapg 2023 r., mpoToroa Nel

3aeenvwomHHA kadenpoH

B._H. Pacoomnoe

PABOYAZA ITPOI'PAMNMA
Yyednoii npaxmuru (6s14uciumeisHaA IPAKMUKA)

O0CHOBHOH npodeccCHOHAIBHOH 00pa30BaTeILHOH MPOrPaMMBbI
BBICIIEr0 00pa30BAHHA — NPOrpaMMbl DaKaJaBpHATA

10 HaIPaBIeHHIO [IOATOTOBKH
12.03.02 OOTOTEXHHEA

C HAIpaBJIeHHOCTRIO (TipodHaeM)
ONTHKO-3/IeKTPOHHBIE IPHJOPHI H CHCTEMBI

@opma(el) 00VIEHHA: OUHAA

HaeHTHOHKAITHOHHBIH HOMEpP 00pa3oBaTenbHOH mporpaMmel: 120302-01-23

Tyma 2023 rox



JHCT COI'VTACOBAHHA
padodeld nporpaMMebl DPAKTHKH

Paszpaborunk(m):

r A
Marsees Banepuii BnanuMupoBHY, I0LL., KaHI. TeXH. HAYK _ 4

(BHO, donxcHocnib, VueHaa Cenenb, VUenoe 3aanie) fhodnucs)



1 Heap 1 3272494 MPOXO0KIAEHUS NPAKTUKH

Leabio npoxoxXaeHus MPAKTUKU SBIISETCS MPUOOpPETEHHE YMEHHI 110 IPUMEHEHHUIO KOH-
TPOJIICPOB IS PELICHUS TUOBBIX 33134 NMPO(hecCHOHAIBHON A TeTbHOCTH.

3agayamMu MPOXOKJICHUS MPAKTUKH SBIISIOTCS:

— OCBOCHHE MHTETPUPOBaHHOMU cpenbl pa3padotku (IDE) ans mporpaMMupoBaHusi KOHTPOII-
aepa,

—M3y4EHUE TUIIOBBIX 3JIEKTPOHHBIX CXEM II0JI yIIPaBICHUEM KOHTPOJIIEPA;

— ¢opMHUpPOBaHKHE YMEHHUH IO pa3paboTKe MUKPOKOHTPOJUICPHBIX YCTPOUCTB JIsl mpodhec-
CHOHAJIBHOU JIESITENBHOCTH.

2 Bua, TN NPaKTUKHU, ciocold (mpu Hajauyuu) U ¢popma (popmsbl) ee mpo-
Be/leHUsA

Bun npaktuku — yuebHast mpakTUKa.

Tun npakTUKK — BEIYUCIUTENbHAS TPAKTUKA.

Crnioco6 npoBeieHrs MPaAKTUKU —CTallMOHAPHAS 1 (WJIH) BBIC3THAS.

dopma (dhopMbl) TPOBECHUS MPAKTUKHA — AUCKPETHO IO BHUJAM MPAKTUK — MyTeM BbIJEJe-
HUS B KaJeHJIapHOM y4yeOHOM rpaduke HEMPEephIBHOIO NEpHoAa yueOHOro BpeMEHH ISl MPOBEe-
HUS KaXJ10T0 BU/1a (COBOKYITHOCTH BUIOB) MPAKTHUKHU.

3 [lepedyeHs NMIAHMPYEMBIX Pe3yJbTATOB O0Y4Ye€HUS] MPH MNPOXOKIEHUM
IPAKTHKH, COOTHECEHHBIX C IUVIAHMPYEMbIMH pe3yJbTaTAMHU OCBOCHHsI 00pa3o-
BATEJbHOU NMPOTrPaAMMbI

[lepeueHs MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MPU MPOXOKICHUU MPAKTUKH, COOTHECCH-
HBIX C IJITAHUPYEMBIMU pe3yJIbTaTaMU OCBOECHMSI OCHOBHOM MpodeccHoHaIbHOU 00pa3oBaTenbHON
nporpaMMbl ((GOPMHUPYEMBIMU KOMIETCHIMSIMHA) U WHAMKATOPAMH HX JOCTH)KCHHSI, YCTAaHOBJICH-
HBIMU B OOIIEH XapaKTEPUCTHKE OCHOBHOM MPOeCCHOHATHHOW 00pa30oBaTEIIHbHOM MPOTPAMMEI,
IIPUBEJEH HUXKE.

B pe3ynbrare npoxoxaeHus MPaKTUKU 00YJaloUIHiics JOKEeH:

3HaTh:
1)ocHOBBI paboTEl MUKpOKOHTpoJuTtepa (koa kommerenimu — OITK-4, kox mHaukaropa —
OIlK-4.1);

Ymers:
1)mporpaMMupoBaTh KOHTPOJIIEP IPU ITOMOIIH HHTEIPUPOBAHHOM cpeibl pazpadotku (IDE)
(xox komnereniuu — OTIK-4, kox unaukaropa —OI1K-4.2);

Biaagern:
1) HaBBIKAMH CO3[aHHMSI MHKPOKOHTPOJUIEPHBIX YCTPOUCTB U MPOGECCHOHATLHON Jes-
tenbHOCTU(KO 1 KomrieTeHun — OITK-4, kon unaukaropa —OI1K-4.3).

Ilonuple HaMMeHOBaHUS KOMHGTGHLII/Iﬁ U UHJAUKATOPOB HUX NOCTUKCHHA MPCACTABIICHLI B
o01el XxapakTepUCTHKE OCHOBHOM MPOheCCHOHAIBHOM 00pa30BaTEIHLHOM MPOTPAMMEI.



4 MecTo IPAKTHKHU B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

[IpakTKa OTHOCUTCS K 00s13aT€ILHON YacTH OCHOBHOM MPOQeCCHOHAIBPHOW 00pa3oBaTelib-
HOM IPOrpaMMBl.
[IpakTuka mpoBoAUTCS B 5-M ceMecTpe.

500beM HNPAKTHKHU B 3Aa4Y€THBIX ¢IMHUIAX H €€ IPOAOIXKUTECJIBbHOCTb B HE-
JEJIAX Jubo B AKAJEMHYCCKHUX Jacax
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VYenosuble cokpamenus: JI3 — nuddepenuupoBanHblii 3auet (3auer ¢ omenkoit); AT —
IPAaKTUKA MPOBOIUTCS TUCKPETHO MO NEepUOAaM IMPOBEIEHUs MPAKTHUK - yTeM YepeJOoBaHus B Ka-
JeHJapHOM Y4eOHOM rpaduke MepuoaoB yueOHOro BpEMEHHM /IS MIPOBEICHUS MPAKTHUK C MepUoa-
MH y4eOHOrO BPEMEHU AJIS MPOBEIEHUS TEOPETUUECKUX 3aHATHH, MPOJOIKUTEIBHOCTD MPAKTUKU
HCUYUCIISETCS TOJIBKO B aKaJIEMHUUECKUX Yacax.

K unbpIM popmaM 00pazoBaTenbHO N1eSITETbHOCTH P MPOXOKACHUH MTPAKTUKH OTHOCSTCS:

— 03HAKOMJIEHHUE C TEXHHUKOM 0e30MacHoCTH;

— BBITNIOJIHEHUE O0YYaroIUMCs WHAMBUIYATBHOTO 3aJaHUs MO PYKOBOJCTBOM PYKOBOJIHUTE-
JIs1 IPAKTUKK OT IPOQUIBHON OpraHu3aluiy;

— cocTaBiieHHE 00yJaromuMCs OTYETA MO MPAKTUKE.

6 CTpyKkTypa M cojep:KaHNe NPAKTHKH

OOyuaroniuecs: B IEpHOJ] MPOXOXKICHHS MPAKTHKH BBITIOIHIIOT WHIWBUAYabHBIC 331aHUS,
MPEyCMOTPEHHBIE TPOTPaMMOi MPAKTUKH, COOMIOJAIOT MPaBUia BHYTPEHHETO paclopsaKa opra-
HU3aIMKM, Ha 0a3e KOTOPOW MPOBOJIUTCS MPAKTHKA, COOMIOMAIOT TPeOOBAaHMS OXpaHbI TpyAa U IO-
XKapHOU OE30MaCHOCTH.

(lamee mpuBomutcs nHpOpMaIMs, MOAPOOHO PACKPHIBAIOMIAS COJEPKAHUE U CTPYKTYPY
MPAKTUKH, ¥ XapaKTEPUCTUKA OpraHU3aIlHii, Ha 03¢ KOTOPHIX MPAKTUKA MOKET OBITh MPOBE/ICHA)

JTansl (Mepuoabl) NPOBeACHUS IPAKTHKH

Jtanbl (Mepuoabl)
Ne | mpoBeneHus npak- Buawbi pador
THKH

ITpoBenenue opranu3aMOHHOroO codopanus. MHCTpyKTaxk Mo TEXHUKE
6e3omacHocTH. Pa3paboTka MHANBUYAIBHOTO 3a/IaHUSL.

2 OcHOBHOIT BrinosHeHNE MHIMBUIYAIBHOTO 3aJaHuUs.

3 | 3akmounrtensHbiii |CocTtaBiieHHe 0TUETA MO MPAKTHUKE. 3alIMTa OTYETA 110 MPAKTHKE

1 | OpranuzarmoHHBIN




‘ | \(zmd)(bepeHquOBaHHHﬁ 3a4er).

IIpumepbl HHAUBUAYAJIbHBIX 3aJaHUM

3apanue 1.Co3math MakeT BOJIBTMETpA ¢ auarna3zoHoM m3mepenus 0-10 B Ha ocHOBe MuK-
POKOHTpOJIIIEpa C BBIBOAOM 3HaueHUS HanpspkeHus: Ha aucruieiil CD1602.

3apganme 2.Co31aTh MakeT A IpUOOpa I U3MEPEHHUST OCBEILICHHOCTH pabouero Mecra Ha
OCHOBE MHUKPOKOHTPOJIIEpA C BEIBOJIOM 3HAUYCHHM ocBemeHHOCTH Ha auctuieir LCD1602.

3apanue 3.Co31arh MakeT KOOPJIMHATOPA 1M HAa OCHOBE YETHIPEXILIONIAI0YHOTO (OTO-
anoa ¢ BIBOJIOM KOOp,Z[I/IHaT IICJI1 Ha HaCTOHBHBII\/'I KOMHBIOTep.

/ ®OpMBbI OTYETHOCTH IO MPAKTHKE

[TpomexxyTouHast arrectamusi 0OydJaroIIerocss Mo MpakTUKe MpoBoautTcs B Gopme audde-
PEHIIUPOBAHHOTO 3a4eTa (3a4era C OIEHKOH), B X0/l KOTOPOr0 OCYIIECTBIISIETCS 3aluTa 00yJaro-
IIMMCS oT4YeTa 1mo npakTuke. [lIkama cOOTBETCTBUS OLIEHOK B CTOOAJIILHOM U aKaJIeMUYECKOU CHUC-
TeMax OLEHUBAHUS PE3YJIbTaTOB O0YUSHHSI IIPH MPOXOXKICHUH PAKTUKU NPECTABICHA HIDKE.

Cucrema olleHUBaHUS
Onenkn
pe3yJbTaToB 00y4YeHust
CrobajutbHasA cUCTEMA OLICHUBAHUS 0-39 40-60 61 -80 81 -100
AxameMuueckas cCUCTEMa OLICHUBAaHUS Heynosne- | YnoBnerso-
N Xopomo OtnanyHo
(muddepeHIpPOBaHHBIN 3a4eT) TBOPUTEJIBHO | PUTEIBHO

TpeOoBaHus K 0TYETY 110 NPAKTHKE

OTuer Mo mpakTUKE AOKEH ObITh BBHIMOJIHEH Ha CTaHAAPTHBIX JHcTax (Gopmata A4 u co-
JIepKaTh TUTYJIbHBINA JIUCT, OCHOBHYIO 4acTh U NMpHIIOKEHHE. B OCHOBHOI yacTH MPUBOASATCS TEK-
CTOBO-TpauuecKas 4acTh, AJITOPUTM U PE3yNbTaT 00pabOTKU NaHHBIX SKcnepuMenTa. ConepxaHue
ocHoBHOM vacth: 1. TexcroBo-rpaduueckuii mokymeHT. 2. O6paboTka JaHHBIX dKCIiepuMeHTa. B
NPUII0KESHUU TPUKJIIAIBIBACTCS] KOMIAKT-TUCK, COICPKAIINN pa3pab0oTaHHBIA JOKYMEHT.

8 ®oHa o1IeHOYHBIX CPeACTB /Jisl MPOBeeHUsI MPOMEKYTOYHOM aTTecTa-
MU 00yYAKOIIMXCS M0 MPAKTHKeE

Huxe npuBenieH nepedyeHb KOHTPOJIBHBIX BOIIPOCOB U (WIJIN) 3a/laHUi, KOTOPbIE MOT'YT OBITh
MPEJIOKEHBI 00yJaloIeMyCsl B paMKaxX 3alUThl OTYeTa Mo npakTuke. OHU MO3BOJISIIOT OIICHUTH
JOCTHKEHNE 00yJaronMcs MIaHUPYEMbIX pe3ylbTaToB 00yUeHusl, yKa3aHHBIX B pasjeie 3.

IlepeyeHb KOHTPOJILHBIX BONPOCOB U (MJIM) 3aaHU I

1.IludpoBbie U aHATOTOBBIE MOPTHI MUKPOKOHTpoUIepa; (koa komnereHiun — OIIK-4, xox uaam-
katopa — OI1K-4.1)

2. CriocoObl TOAKIIOUEHUST TaKTOBOM KHOMKH, (konx komrereHmuu — OIIK-4, xox nHmukatopa —
OIIK-4.2)

3.CunThIBaHUE JAHHBIX C MOCIEAOBATENILHOTO TopTa. (Koa komrereHun — OIIK-4, kox mHAMKATO-
pa — OIIK-4.3)



9 Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOIl 1JIs1 MPOBe-
JAEHHUS NMPAKTHKH

Jlnst mpoBeIeHHsI TPaKTUKH TPeOyeTcst KOMIBIOTEPHBIN Kiacc.

10 Ilepeuenb y4eOHOM JHMTEpaTypbl H pecypcoB HH(POPMAIUOHHO-
TeJIeKOMMYHUKAIMOHHON ceTn «UHTepHET», HEOOXOAMMBIX I NPOBeEACHUSA
NPAKTUKHA

OcHoBHasl JiuTEepaTypa

1. IMarypun, WM. CoBpeMeHHBIE MHKPOKOHTPOJUIEPHI M MHUKPOIPOLECCOPhl (HUPMBI
Motorola : CnpaBounuk / U.W.IMlarypun .— M. : ['opsiuas nunus-Tenexkom, 2004 .—
952c. :

2. Hondennckuii, B.B. SI3pik Cu+ : yue0.mocobue mis By3os / B.B.ITogbensckuit .— 5-¢ usm.
— M. : ®unancel u cratuctuka, 2007 .— 560c. : un

JlonoTHUTEILHAS JJUTEPaTypa

1. demmposuu, E.M. OCHOBBI aJITOPUTMHU3AIUMN U TIporpammupoBadus. fI3eik Cu : yue6.mocodue
/ EM.JemunoBuy .— CII6. : BXB-IletepOypr, 2006 .— 440c.

2. OCHOBBI MPOTPaMMHPOBAHKS 32-pa3psSaHBIX MUKPOKOHTpoiepoB 1986BE9IT kommanum
"Munanzap" : pyKOBOJCTBO JUIs BBIIIOJHEHHS JT1abopaTopHbIx padot B cpene Keil u Vision /
P. B. AnanyeB [u ap.] ; Tyal'Y, Un-T BbicOKOTOUHBIX cucteM uM. B. Il. I'psizeBa, Kad.
"TIpu6ops! ynpasnenus"; AO "IIKK Munanap" .— Mocksa, 2015 .— 53 c.

Pecypcbl mnH(pOpMAITHOHHO-TEJIEeKOMMYHUKAIIMOHHOI ceTH « UHTEepHET)

1. https://www.arduino.cc— opuruansHbiii CauT ApAyHHO.
2. https://www.processing.org/ — oduIHaNbHBIA CcalT Ccpeasl  IPOrpaMMHPOBAHUS
Processing.

11 TlepeyeHb MH(POPMAITMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NIPH MPOBe-
JEeHUM MPAKTUKH, BKJIKYAS MepedyeHb NMPOrpaMMHOro odecnevyeHuss 1 uH¢op-
MAaIMOHHBIX CIIPABOYHBIX cHCTeM (IIPH HEOOXOAMMOCTH)

1. [Taket oducHbIX mprtokeHU «Moit Oducy.
2. Cpena nporpammupoBanussArduinolDE.
3. CpenanporpaMmupoBaHusIProcessing.
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http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5916&TERM=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%95.%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://www.processing.org/

	Условные сокращения: ДЗ – дифференцированный зачет (зачет с оценкой); ДППП – практика проводится дискретно по периодам проведения практик - путем чередования в календарном учебном графике периодов учебного времени для проведения практик с периодами уч...
	К иным формам образовательной деятельности при прохождении практики относятся:
	– ознакомление с техникой безопасности;
	– выполнение обучающимся индивидуального задания под руководством руководителя практики от профильной организации;
	– составление обучающимся отчёта по практике.
	6 Структура и содержание практики
	7 Формы отчетности по практике
	8 Фонд оценочных средств для проведения промежуточной аттестации обучающихся по практике
	9 Описание материально-технической базы, необходимой для проведения практики
	10 Перечень учебной литературы и ресурсов информационно-телекоммуникационной сети «Интернет», необходимых для проведения практики
	11 Перечень информационных технологий, используемых при проведении практики, включая перечень программного обеспечения и информационных справочных систем (при необходимости)

