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PABOYAS ITPOT'PAMMA
MPaKTHKHU
Kk OIT1 BO ot 30.06.2021 Ne(084-2944

IIpakTuka YyeOHas npakTHKa, MPAKTHKA 110 MOJIYYSHUIO TEPBUYHBIX
po(eCcCHOHANIBHBIX YMEHUN U HABBIKOB, B TOM YHCJIC TIEPBUYHBIX YMEHUI U HAaBBHIKOB
HAay4HO-HCCJIEA0BATEIBCKON 1€ TETbHOCTH

st nanpasjaeHus 15.03.04 AproMaru3anus TEXHOJIOTHUYECKUX ITPOIECCOB U
IIPOU3BOJCTB

Yposensb Oakanasp Tun mporpammbl AkageMuyeckuil 0akaiaBpuar

npoduib NOArOTOBKM ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUMHU
poIeCCaMy B MIPOMBIIIJIEHHOCTH ¥ MHXXEHEPHOU HHPPACTPYKTYpe

¢popma o0OyueHust ouHas

kadeapa-pa3padoTunk ABTOMATHUKA U YIIPABICHUE

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHHIO
noarotoBku 15.03.04 ABromaTu3aliys TEXHOJIOTUYECKUX MPOLIECCOB U MTPOU3BOJICTB,
YTBEPKAEHHBIM TIprka3oM MuHoOpHayku oT 12.03.2015 Ne 200

3aB.xadenpoii pazpaboTynka,

JI. C. KazapuHosn
J.TEXH.H., IPodQ.

Pa3paboTunk nporpamMmsl,
npernoaaBaTelb

E. B. Poxxko




Yensouuck
1. O0mas xapakTepuCcTHKA
Bua npakTuku
VYyebOnas
Cnoco6 nposenenust
CranmonapHasi Ui Bbl€3IHAs
Tun npaktuku

ITpaKTHUKa I10 IOJYYCHHUIO IICPBUIHBIX HpO(i)@CCI/IOHaHBHBIX yMCHI/Iﬁ N HAaBBIKOB, B TOM
YHUCJIC IICPBUYHBIX YMCHI/II\/JI N HaBBIKOB HaquO-HCCHCHOBaTCHBCKOﬁ ACATCIIBHOCTH

dopMma npoBeIeHus
JIMCKpETHO MO BUAAM MPAKTUK
eab npakTUKU

VYyeOHas npakTHKa NpeJHa3HaYeHa JJIs1 CUCTEMaTU3allu1, 3aKPETUICHMS,
COBEPILIECHCTBOBAHUS MOJYYEHHBIX TEOPETUUECKUX 3HAHUI MPU OCBOEHUU CTYICHTAMU
OCHOBHOM MPOTrpaMMBbl MOATOTOBKHU OaKalaBpoOB M0 HampaBieHUIO moArotoBku 15.03.04
«ABTOMaTH3a1IMS TEXHOJIOTUYECKHUX MTPOLIECCOB U MPOU3BOACTBY. DopMUpOBaHUE
OCHOBHBIX [IEPBUYHBIX PO(HECCHOHAIBHBIX HABBIKOB 00€CTIEUMBAET OATOTOBKY
CTYJEHTOB K IIPOBEIEHUIO PO(ECCUOHABHOMN 1eATENbHOCTH B 00JIaCTH aBTOMATU3ALUN U
YIPABJICHUS TEXHOJIOTMYECKUMH IPOLECCAMH.

33[!3‘11/1 NMPpaKTUKH

1. Brinmonnenue 3TanoB pabOThI, ONPEEICHHBIX 3a/JaHUEM, KaJleHIapHBIM IIJIaHOM,
dbopMoii IpeICTaBIeHUsI OTYETHBIX MAaTEPUAIIOB U 00€CTIEYNBAIOIINUX BHITIOJTHEHUE
IUTAHUPYEMBIX B KOMIIETEHTHOCTHOM (hopMaTe pe3yiibTaToB.

2. OopmiieHre oT4eTa, CoIepKaIIero MaTePHAIIbI ATAMOB U PACKPHIBAIOIIETO YPOBEHB
OCBOCHHS 33JITaHHOTO MEePEYHsI KOMIIETEHIIUA.

3. [ToaroToBka u NMPOBEAEHUE 3AIUTHI MOTYUYECHHBIX PE3YJIBTATOB.

Kparkoe cogepxxanue npakTuKu

VY4eOHast mpaKTHKa COCTOUT U3 ATANoB: 1) M3ydeHue mporpaMMHUPOBaHUS
MUKPOKOHTPOJIIIEPOB Ha s3bikax Cu u Cu+t; 2) pazpaboTka anropurMa mpeaMera
ABTOMAaTHU3aIllMH B COOTBETCTBUU C TEMATUKOH 3a7jaHus; 3) pa3paboTKa MporpaMMbl
MUKPOKOHTPOJIJIEpa aBTOMAaTH3allluK NpeIMeTa 3ajanus; 4) OTiiajika U TECTUPOBAHUE
pa3paboTaHHBIX IporpamMM; 5) opopMIIeHHE OTYETA U 3alllUTa OTYETA MO MPAKTUKE.

2. Komnerenuuu odyuarwumerocsi, opmupyeMbie B pe3yJbTare MPOX0KIeHMSI
NPaKTUKH



Ilnanupyembie pe3yabTarbl ocBoenuss OI1
BO (koMneTeHIIMHN)

Ilnanupyembie pe3yJbTaThbl 00y4eHHUs1 IPH
npoxo:kaeHnu npakTuku (3YHbi)

[TK-18 cmocoOHOCThIO aKKyMYIUPOBATh
HayYHO-TEXHUYECKYI0 UH(OPMALIHIO,
OTE€YECTBEHHBIN U 3apyOEKHbBIN OMBIT B
001aCTH aBTOMaTU3alu1 TEXHOJIOTMYECKUX
[IPOLIECCOB U MPOU3BOJICTB,
ABTOMATU3UPOBAHHOIO YIIPABJICHUSA
PKU3HEHHBIM LIUKJIOM IIPONYKIIUH,
KOMIIBIOTEPHBIX CUCTEM YIIPABJICHUS €€
Ka4eCTBOM

3HaTH:CIIOCOOBI TOUCKA, XPAHEHUS,
00palboTKy U aHaIn3 UH(pOpPMaLIUU U3
Pa3INYHBIX UCTOYHUKOB U 0a3 JaHHBIX B
00JIacTH aBTOMATU3allUH, TIPEACTABIATH €€ B
TpedyeMoM (popMmate ¢ UCIOIH30BaHUEM
MH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI

YMETh:0CyIIECTBISTh MIOUCK, XPaHEHHE,
00paboTKy U aHaNMM3 UHHOPMAIINH U3
Pa3TUYHBIX UCTOYHUKOB U 0a3 IAHHBIX,
MPE/ICTaBIATh €e B TpebyemoM (popmare ¢
MCITOJIb30BaHNEM MH(GOPMAITMOHHBIX,
KOMITHIOTEPHBIX M CETEBBIX TEXHOJIOTHH;

BianeTh:crnocoOHOCThIO aKKYMYJIUPOBATh
HAyYHO-TEXHUYECKYI0 HH(OpMaIHIO,
OTEUYECTBEHHBIIN U 3apyOEKHBIHN OIBIT B
00J1IaCTH aBTOMATU3ALUN TEXHOJIOTUYECKUX
[IPOLICCCOB U IPOU3BOJICTB,
ABTOMATU3UPOBAHHOI'O YIIPABJICHUS
PKU3HEHHBIM LIUKJIOM [TPOXYKIIUH,
KOMIIBIOTEPHBIX CUCTEM YIIPABIICHHUS €€

Ka4CCTBOM

3. MecTto npaktuku B cTpykrype OII BO

Ilepeyenn npeamecTBYOMUX AUCIUILINH,
BHJI0B padoT

Ilepeyens mocaeayONIUX JUCHUILIAH,
BHJIOB padoT

b.1.11 Mudopmarrka 1 mporpaMMHUpOBaHHE

B.1.06 ABTOMaTn3upoBaHHbIE
H()OPMAIIMOHHO-YTIPABIISONINE CUCTEMBI
B.1.12 Muxkpornpoueccopsi,
MUKPOKOHTPOJIJIEPHI U BEIYUCIUTEIbHAS

TCXHHNKa

TpeboBaHMs K «BXOIHBIM» 3HAHUSAM, YMEHUSAM, HaBbIKaM CTYJEHTA, HEOOXOAUMBIM IS
IPOXOXKJIECHUS JAHHOM MPAaKTHUKU U IPHOOPETEHHBIM B PE3YJbTaTe OCBOCHUS

MPEAIECTBYOIINUX TUCIUTLIINH:

JAucuunimna

TpeboBanus

b.1.11 Uudopmaruka u
POrpaMMHUPOBAHUE

YMETh IPUMEHATH OCHOBHBIE METO/IBI
[IPOrPaMMUPOBAHUS JJIs1 CO3/IaHUS
ABTOMAaTHU3UPOBAHHBIX WH()OPMAIIIOHHO-
YIIPABJISIIOLINX CUCTEM

4. Bpemsi npoBeieHUs MPAKTUKH




Bpems npoBeeHns MpakTHUKX (HOMEP yd. HEIeIH B COOTBETCTBUU C rpadukom) ¢ 44 o 47
5. CTpykTypa NpaKkTHKH

OO6m1ast TpyA0€MKOCTh MPAKTUKU COCTABIISIET 3a4ETHBIX €TUHMUIL 6, yacoB 216, Henemns 4.

Ne paznena | HaumenoBanue pasaenoB (3ranoB) | Kos-Bo dopMa TeKylero
(3Tamna) NPAKTHKHU 4acoB KOHTPOJIA
. 3amura oT4eTa 1o
1 Opranu3aiMOHHbIN 4 1
[MpaKTUKE
. 3alura oT4eTa 1o
D OCHOBHOI 148 H
PAKTHKE
. 3amnuTa oT4eTa 10
3 {TOroBbIi 64 =
[PaKTHKE

6. Conep:kaHue NPaKTUKHU

Ne pa3zgena HanmeHoBaHue WM KPAaTKOe cOepKaHue BUAa padoT Ha Kou-Bo
(3Tramna) NPAKTHKE 4acoB

OpranuzanoHHoe coOpaHue, NPOBEIEHUE HHCTPYKTaXa Mo
TEXHUKE 0€30MMaCHOCTH

—

3ananne 10 « KHOMMOYHBIN EepeKITI0YaTeNb)

3ananue 15 «KoMHaTHBIN TEpMOMETPY

3ananue 18 «Tectep Garapeex»

Baganue 14 «CueTuuk HaKaTUi)

Bamanue 12 «KHomoynsie KoBOOMY

3ananne 3 « CBETUIILHUK C YIPABJISIEMOU SIPKOCTHIOY

Bamanne 1 «Massaox»

3aganue 11 «CBeTHMIBHUK C KHOMIOYHBIM YIIPABICHUEM)

Bamanue 5 «HouyHOU CBETUILHUKY

3ananue 13 «Cexynnomep»

Bamanne 8 «IInannHo»

D[N [N [N N[N
N YN EYENEIEEIEEI RS

3ananue 4 « TepMeHBOKCY

Beoanoe 3austie «BBenenne B Arduino». OCHOBHBIE TIOHATHS U
TEPMHUHBI, UCITOJIB3yEMbIC TIPH MPOrPAMMUPOBAHUH
MUKPOKOHTPOJIEPOB Ha sA3bikax Cu u Cu+.

\S)
=)

S3anganue 9 «Muxcep»

Bananue 17 «Ilantorpad»»

3ananue 6 «Ilynbcap»

Saganue 2 «Massqok ¢ HapacTarmeil IPKOCTHIO»

Baganue 7 «berymmii oroHEK»

3ananue 20 «IlepersaruBanue KaHara»

Baganue 16 «MeteocTanmusy

[N [N[ON[ON[co oo

3aganue 19 «CBetunpHuK, ynpasuseMbii o USBy

W[ [N [N [N DD
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B

Odopmiienre oTyera o y4eOHOW MPaKTUKe

7. @opMbI OTYETHOCTH 110 MPAKTHKE



[To okOHYaHUIO TPAKTUKH, CTYACHT MPEAOCTABIISIECT HAa KaQenpy makeT JOKyMEHTOB,
KOTOPBIN BKIIIOYAET B CEO:
- IHEBHUK NPOXOKICHUS MPAKTUKHU, BKJIIOYAsi MHAWBUAYaJIbHOE 3aaHuE U
XapaKTepUCTUKY PaOOTHI MPAKTUKAHTA OpPraHUu3aIuei;
- OTYET O MPOXOKICHUH MPAKTUKH.

DopMBbI TOKYMEHTOB YTBEPKICHBI PACTIOPSKEHUEM 3aBEYIOIIETO Kadeapoi oT
07.09.2018 Ne308-01-02.

8. ®oH1 OLIEHOYHBIX CPEICTB /IJIs MPOBEAeHUsS IPOMEKYTOUHON aTTeCTAlMHU
00y4arouuxcsd 1no NpaKkTuKe

dopma UTOrOBOTO KOHTPOJIS — Au(depeHITMPOBAHHBIN 3a4€T.

8.1. ITacopTt oHaa OLIEHOYHBIX CPEACTB

HaumenoBanue
pasaesioB
NPAKTUHKH

Koa xoHTpoupyeMoii koMnieTeHIMU (MM
ee 4YacTH)

Bua konTpoJs

Bce paznensl

[TK-18 cmocoOHOCThIO aKKyMYJIUPOBATh
HayYHO-TEXHUYECKYI0 UH(OPMALIHIO,
OTE€UECTBEHHBIN U 3apyOEKHbBIN OMBIT B
00J1aCTH aBTOMAaTU3alUN TEXHOJIOTUYECKUX
[IPOLIECCOB U IPOU3BOJICTB,
ABTOMATU3UPOBAHHOIO YIIPABJICHUSA
PKU3HEHHBIM LIUKJIOM IIPONYKIIUH,
KOMIIBIOTEPHBIX CUCTEM YIIPABJICHUS €€
Ka4eCTBOM

JlndpepeHnnpoBaHHbIN
3a4€ET

Bce pasnensl

[TK-18 cmocoOHOCThIO aKKyMYIUPOBATh
HayYHO-TEXHUYECKYI0 UH(OPMALIHIO,
OTEYECTBEHHBIN U 3apyOEKHbBIN OMBIT B
001aCTH aBTOMaTU3allu1 TEXHOJIOTMYECKUX
[IPOLIECCOB U IPOU3BOJICTB,
ABTOMATU3UPOBAHHOIO YIIPABJICHUSA
PKU3HEHHBIM LIUKJIOM IIPONYKIIUH,
KOMIIBIOTEPHBIX CUCTEM YIIPABJICHUS €€
Ka4eCTBOM

BOHYCHOG 3aJaHuc

Bce pasnensl

[TK-18 cmocoOHOCThIO aKKyMYIUPOBATh
HayYHO-TEXHUYECKYI0 UH(OPMALHIO,
OTEUECTBEHHBIN U 3apyOEKHbBIN ONBIT B
001aCTH aBTOMAaTU3alu1 TEXHOJIOTMYECKUX
[IPOLIECCOB U NMPOU3BOJICTB,
ABTOMAaTU3MPOBAHHOIO yIIPABIECHUS
PKU3HEHHBIM LIUKJIOM IIPOAYKIIUH,
KOMITBIOTEPHBIX CHCTEM YIIPABJICHHUS €€

Ka4CCTBOM

Iloaroroska u
odopmIIeHHE OTUETA

8.2. Buabl KOHTPOJIsA, IPOLEAYPHI POBEACHUNA, KPUTEPUU OLICHUBAHUS




Bua konTposst

IIpouexypsl npoBeaeHus U
OLICHMBAHUS

Kpurtepun ouennBanus

JludpepeHunnpoBaHHbIHI
3a4ET

Meporpusitie mpoxoaut B popme
BAIMTHI OTYETA MO MPAKTHUKE.
3amura oTuéTa MpoBOAUTCS B (hopme
ycTHOrO Borpoca. CTyneHry
3a71a€TCA S BOIIPOCOB IO
COJEPKAHUIO TIPEIOCTABIEHHOTO UM
OTYETA U MAaTEpUAJIaM Kypca.
Kputepun oLleHUBaHUS 3aJaHUS:
MOIPOOHBIN M MPABUIIBHBIN OTBET - 8
0asI0B, HEIIOJHBINM OTBET - 4 Oasa,
HEBEpHBI OTBET - 0 6aIOoB.
Becooii kordduireHt
Meponpustus — 1. Ha

i depeHIINPOBAHHOM 3a4eTe
[TPOUCXOANT OLIEHUBAaHNE yUeOHON
NEeATeNIbHOCTH 00YUYarOIINXCs 110
[PaKTUKE HA OCHOBE MOJYYEHHBIX
OLICHOK 32 KOHTPOJIbHO-PEUTHUHTOBbIE
MEPOTIPUATHUS TEKYIIIETO KOHTPOJIS U
[MPOMEKYTOUHOM arrecranuu. [lpu
OLICHUBaHUU PE3yJIbTaTOB YUYECOHOU
e TEIbHOCTH 00YyYaroerocs mno
ITUCITUTUTMHE HCTIOIB3YeTCs OAIITbHO-
[PEUTUHIOBasI CUCTEMA OLICHUBAHUS
pe3ynbTaTOB yUeOHO! AeSITENbHOCTH
oOyuaromuxcs (yTBepKaeHa
rpuka3zom pexropa ot 24.05.2019 .
Ne 179)

OmmuHo: Benunuuna
perTHHTa 00yJaronerocs
85...100 %

Xopomo: Benrnunna
peiiTHra 00yJaromerocs
75...84 %
Y10BIETBOPUTEIBHO:
BennunHa pertuHra
oOyuaromierocs 60...74 %
HeynosierBopurenbHo:
BenuunHa peituHra
obyuatomerocs 0...59 %

EOHYCHOG 3aJaHuC

CTyACHT BBITIOHICT TBOPYECKOE
3ajlaHue 1o MarepuaiaMm Kypca
(mopaboTtka yHKIIMOHANIA paboT B
METOJIUYECKOM IMOCOOUH WU
pa3paboTKa HOBBIX
pOrpaMm/yCTpOICTB). 3agaHue
BKJIFOYAETCS B OTUET I10 MPAKTUKE.
[Ipu olleHMBaHUY PE3yIIHTATOB
MEPOTIPUSATHS HCTIOIB3YETCS
0aNIbHO-PEUTUHTOBAsI CUCTEMA
OIICHWBAHUS PE3yIbTATOB YUSOHOM
NEesSTEeIbHOCTH 00YYarouXCsl
(YTBepKaeHa MPUKA30M PEKTOpa OT
24.05.2019 . Ne 179). MakcumanbHO
BO3MOJKHAsI BeJINYMHA OOHYC-
erituara +10 %.

3auteHo: + 10% 3a
[pEICTaBICHHYIO paboTy
HE 3aYTEHO: -

IloaroroBka u
odopmIIeHHE 0TUETA

[Ipu oLleHMBaHWH PE3YyJIBTATOB

MCPOIPUATHA UCITOJIB3YCTCA

3auTeHO: PEUTUHT

0OydJaronierocs 3a




OaJTEHO-PEUTHUHIOBAS CUCTEMA MEPOIIPUSATHE OOJIBIIE
OIICHUBAHUS PE3yJIbTaTOB yueOHOM i paBHO 60 %

e TETHHOCTH O0YYaIOIUXCsI He 3auTeHo: perTuHr
(YTBepKIeHa MPUKA30M PEKTOpa OT  [00ydJaroIIerocs 3a
24.05.2019 . Ne 179). IlpaBunsHoe Mepomnpustue menee 60 %
BBITIOJTHEHHE Kakaoro u3 20 3amanuil
orieHuBaeTcs B 3 6amia. Kpurepun
OIICHUBAHUS 3a/IaHUS: 3a1aHUE
C/€JIaHO B TIOJITHOM 00BEME U

o opMIIEHO BEpHO - 3 Oasia, B
pereHn U 0GOpPMIICHUN 3a/1aHUSI
MMEIOTCS HeJIOUeTHI - 2,5 Oaina, B
pereHu U 0QOpPMIICHUU 3a/IaHUS
MMEIOTCS CYIIECTBEHHBIE HETOUETHI -
1,5 6anna, 3aaHue BHITIOTHEHO HE B
[TOJTHOM 00beMe MIH He 0(OPMIICHO -
0,5-1 Oaut, 3a7aHUE BBIIOJIHEHO
HEBEPHO MOJTHOCTHIO - () OaIIOB.
Becooii ko duLreHt
Meponpusitus — 1.

8.3. IIpumepHblii nepevyeHb HHANBUAYATbHBIX 321aHUI

Ko Bcem ynpakHeHHsIM JaHbl IPUMEPHI KOJAOB MPOrpaMM B METOAUYECKOM MTOCOOUH.
VYnpaxuenue Nel. Masiuok. 1. Cnenaiite Tak, YTOObI CBETOIUO/ CBETUJICS MOJICEKYH/IbI, a
nay3a My BCIBIIIKaMU ObLla paBHA OJTHOM CeKyHjie. 2. I3MeHuTe Ko mpuMepa Tak,
YTOOBI CBETOAMO/I BKJIIOYAJICA Ha TPU CEKYH/IbI ITOCIIE 3alycka YCTPOMCTBA, a 3aTeM MUTal
B CTAaHIAPTHOM pexume. YnpaxHeHue No2. [InaBHoe muranue. 1. OTKIIOUNTE NUTAHUE,
OTKJIFOYMTE CBETOAMOA OT 9-ro mopra u noaxiaouute K 11-my. I3MeHnuTe nporpamMmy Tak,
9TOOBI CXeMa CHOBa 3apaborana. 2. U3MeHuTe Koa mporpaMMBbl Tak, YTOObI B TEUCHHE
CEKYH/Ibl Ha CBETOAMO/] TOCIIEA0BATENIbHO MMOAABAJIOCh yCpenHeHHoe HanpsikeHue 0, 1, 2,
3,4, 5 B. 3. Bo3pmurte emie oguH cBeToano, pe3uctop Ha 220 OM u cobepure
AHAJIOTUYHYIO CXEMY Ha 3TOM K€ MAKETHOM IUIATE, MOJKIOYUB CBETOANO/ K IOPTY 3 U
npyromy Bxoxy GND, usmeHnure nporpammy Tak, 4TOObl CBETOANO/IbI MUTAIH B
npotuBodase: NepBbIi BHIKIIIOUEH, BTOPO TOPUT MAKCUMAIIBHO SIPKO U J10
POTHBOMOJIOKHOTO COCTOSAHMS. YnpaxxHeHne Ne3. CBETUIIBHUK C YIIPABIIEMOU SIPKOCTBIO
1. OTKIrOYMTE MUTAHUE TUIAThI, MOAKIIOYUTE K HOPTY S €€ ONH CBeToauoA. M3menure
KOJ TAaKUM 00pa3oM, 4YTOObI BTOPOI CBETOAMO]] CBETMIICS Ha 1/8 oT sipkocTH nepBoro. 2.
N3menuTte koa TakuM o0pa3zoM, 4TOOBI IPKOCTh BTOPOTO CBETOJIMO/IA YBEIMUKUBAJIACh, B TO
BpEMSI KaK sIPKOCTb MEPBOTO YMEHbIIIANIAch, 1 HA000pOT. Yipaxuenue Ned. My3bikanbHas
nay3a. 1. C nomomisio pynkuuu analogWrite() mpornuiute a30ykoit Mop3e mo3bIBHOM
SOS: Tpu TOUKH, TpU TUPE, TpU Touku. 2. C moMoIpio pyHkmu tone() caemnaire Taxk,
9TOOBI 3BYK pa3/iaBalics HE HEMIPEPHIBHO, a 10 pa3 B CEKyHAY € pa3IMYMMbIMHU 1ay3aMHu.

9. YueOHO-MeTOAMYECKOEe M MH(OPMAIIMOHHOE O0ecledeHHue MPAKTHKHU

IleuaTHasi yueOHO-MeTOAUYECKAS] TOKYMEHTALMSI



@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

U3 HUX MemooudecKue YKasauus OJisi CamoCmosmenbHou pabdomsl cmyoeHma.:

VYyeOHas npakTUKa M0 HAMPaBICHUIO TOJITOTOBKU « YIIPaBJICHUE B
TEXHUYECKUX CUCTEMax»: MEeToInuecKkue yka3anus. / cocT. E.A. Kanaies; o pen.
JI.C. Kazapunosa. — Yensounck: M3ngarensckuii nentp FOYpI'Y, 2018. — 85 c.

1.

JJleKTPOHHAsSA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HaumenoBanue
No Bun peeypeas | bubnuorpaduueckoe omnucanue
JUTEpaTyphl AJIEKTPOHHOMN
dbopme
DIEKTPOHHO- Pycanos, B.B. Mukponponeccopasle yCTpOUCTBA U CHCTEMBI.
1 OcHoBHas OonbmoTeuHas [Dnexrponnsiii pecypc] / B.B. Pycanos, M.1O. IlleBeneB. —
TUTEpATypa cucreMa OnekTpoH. nan. — M. : TYCVYP, 2012. — 184 ¢. — Pexum
n3narenbcTBa JIanb [moctyma: http://e.lanbook.com/book/10931 — 3ar. ¢ skpana.
JIEKTPOHHO- Promuk, C.M. 1000 u ogHa MUKpOHTpOJIIEpHas cxema. Beim. 3.
b OcHoBHas OoubmmoTeyHas [DneKTpOoHHBIN pecypc| — DnekTpoH. gaH. — M. : IMK
nuTeparypa cucrema [Ipecc, 2016. — 356 ¢. — Pexum nocrtyna:
u3narenscTBa Jlans |http://e.lanbook.com/book/82800 — 3aru. ¢ skpana.
Esctudees, A.B. Muxkpokontposmiepst AVR cemeiictBa Mega.
DNEeKTPOHHO- N
OCHOBHAS A — PykoBOICTBO MOTB30BaTENS. [ DIEKTPOHHBIN pecypc| —
3 reparypa cHCTeMa OnektpoH. nan. — M. : JIMK Ilpecc, 2010. — 592 ¢. —
Pexum noctyna: http://e.lanbook.com/book/60968 — 3ari. ¢
n3narenseTBa JIanb
DKpaHa.
DIEKTPOHHO- Esctudees, A.B. Muxkpokontposuiepsl AVR cemeiicts Tiny u
4 OcHoBHast oubnuoreyHas Mega pupmbl ATMEL. [DnexTpoHHBIH pecypc| — DIeKTpoH.
ureparypa cucTeMa naH. — M. : JIMK IIpecc, 2010. — 558 c. — Pexwum nocryna:
u3narenbcTBa JIans |http://e.lanbook.com/book/61006 — 3aru. ¢ skpana.
bapanos, B.H. [Ipumenenne mukpoxkontposiepoB AVR:
DIEKTPOHHO- .
I U i, S —— CXEMBI, AJITOPUTMBI, TPOrpaMMBbl. [ DIEKTPOHHBIN pecypc| —
5 ureparypa cHCTeMa OnektpoH. nan. — M. : JIMK Ilpecc, 2010. — 288 ¢. —
Pexxum moctyma: http://e.lanbook.com/book/60980 — 3ar. ¢
n3nareancTsa Jlann
DKpaHa.
DNEeKTPOHHO- Per, /1. IIpoMbInuieHHast 31€KTPOHUKA. [ DIEKTPOHHBIN pecypc]|
6 JlonoHUTENbHAS [OMOMHOTEYHAS — Onexrtpod. naH. — M. : JIMK Ilpecc, 2011. — 1136 c. —
MTepaTypa cucreMa Pexxum noctyna: http://e.lanbook.com/book/891 — 3aru. ¢
n3narenbcTBa JlaHb PKpaHa.
DIIEKTPOHHO- [[TapanoB, A.B. OCHOBBI MUKpPOTIPOLIECCOPHOU TEXHUKH.
7 JlonoiHUTENbHAs [OMOIHOTEeUHAs [DneKTpOoHHBIN pecypc| — OnekTpoH. 1aH. — M. : TYCVP,
muTeparypa crucreMa 2008. — 240 c¢. — Pexunm nocrymna:
uznarenscTBa Jlans |http://e.lanbook.com/book/5448 — 3ar. ¢ skpaHa.
DIEKTPOHHO- Kiroues, A.O. AnnapaTHble ¥ IPOrPaMMHBIE CPEACTBA
] JloronHuTeNnbHAs |[OMOIMOTEUHAs BCTpanBaeMbIX cucTeM. [DnekTpoHHsbIil pecype] / A.O.
ureparypa cucTeMa Kiroues, /I.P. Kossi3zuna, [1.B. Kycrapes, [InatyHoBA.E.. —

n3aareiabcTBa JIaHb

OnektpoH. nan. — CI16. : HUY UTMO, 2010. — 290 c. —




Pexxum noctyna: http://e.lanbook.com/book/40708 — 3ari. ¢
DKpaHa.

10. UndopmManmoHHbIe TEXHOJIOTMH, HCIIOJIb3YyeMble IIPH NMPOBEACHUM NMPAKTUKH

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHS:
1. PCK Texnonorun-Cucrema "IlepcoHalibHbIN BUPTYadbHbIA KOMIIBIOTED"
(IIBK) (MS Windows, MS Office, otkpsitToe I10)(6eccpouno)
2. Arduino LLC-Arduino IDE(6eccpouno)

[lepeyeHb HCTIONB3YEMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
1. -baza ganasix BUHUTU PAH(Geccpouno)
2. -Undopmanmonnsie pecypebl DUITIC(6eccpouno)

11. MarepuajibHO-TeXHHYeCKOe o0ecneuyeHne NPaKTUKU

OcHOBHOe 000py10BaHME, CTEH/IbI, MAKETHI,

Mecto
o — Azpec MecTa | KOMIbIOTEPHAasi TEXHUKA, NIPe1yCTAHOBJIECHHOE
II)I AKTHKH NMPOXOXK/AECHUA | MPOrpaMMHOe o0ecneueHne, 00ecrnedyuBaroue
P NMPOXO0KACHUE NPAKTUKH
MynbTUMEANIHAS JIEKIMOHHAS ayAUTOPHS, ayl.
705/36;
Kadenpa 154080 BerancnurenbHbid 3a1 Nel ¢ mpeaycraHOBIEHHBIM
"ABTOMAaTHKA U ’ [10, ayn. 712a/30;
" UensgOuHCK, 2
YIIpaBJICHUE Meruma. 76 Brrarcnurenbhbiil 3ai1 No2 ¢ npeyCTaHOBIEHHBIM
HOVYpl'Y ’ [10, ayn. 712b/36;

[1naTdhopma pazpabOTKH JIEKTPOHHBIX YCTPOUCTB

Arduino Uno.




