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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leab ocBOeHUS AMCLUMIUIMHBL W3YYEHHE MPUHIUIIOB MOCTPOCHHS MHKPOIMPOLECCOPHBIX CHUCTEM
yopasieaus (MCY) B MexaTpoHUKE U pOOOTOTEXHHUKE,

3agaun:

- U3YYUTh NPUHIHUIIEI TOCTPOCHHS U pyHKIHOHUpOoBaHUS MCY;

- I3Yy4YUTh OCHOBHBIE APXUTEKTYPbI COBPEMEHHBIX MUKPOKOHTPOJIIEPOB;

- HAy4UTh OOOCHOBBIBATh M MPUHUMATh KOHKPETHBIC TEXHUYECKUE PEIICHHs IPU KOHCTPYUPOBAHUHU
MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHUS;

- U3Y4YUTb NIPUEMBI U AIITOPUTMBI IPOIrPAMMHUPOBAHNS MUKPOKOHTPOJLIIEPOB;

- U3y4UTh crienupuKauy, GU3NIECKON peaan3aly U NPOTOKOJI0B UHTEP(EHCOB CBA3H;

- NpuOOpPECTH ONBIT MNPAKTUYECKOTO IPUMEHEHHUS CIELUAIN3UPOBAHHBIX IPOTrPAMMHBIX CpEX

pa3paboTKH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunianHa OTHOCUTCS K 6a30Bo# yactu Ooka [l «/lucuummuHb (MOLyIn )»

[TpepexBusuthl gucummiaunsl: b51./[.5.30 Ocnosvr mexamponuku u pobomomexuuku, b1.J{.5.35
DnexmponHvle yCmpoucmea MexampoHHbIX U pOOOMOMEXHUYECKUX CUCTIEM

[MoctpexBuzuthl muctmiuiubbl: b1./[.5.33 Monmaosic, Hanaoka, Hacmpouxa u 3KCHAYAmayus
MeXAMPOHHBIX U POOOMOMEXHUYECKUX CUCeEM

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs JUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUICHHUS

Ko 1 HaumeHoBanue
(hopMUpYEMBIX KOMIETEHITHIHA

Ko u HaumMeHnoBaHue
WHJIMKATOPa JOCTUKEHUS
KOMIIETEHIIUU

[Tnanupyembie pe3ynbTaThl 00YISHHS IO
JUCLUIUIMHE, XapaKTePU3YIOLLNE dTallbI
(hopMHUPOBAHMS KOMTIETEHITUN

OIIK-11 Cnocoben
pa3pabaThiBaTh U MPUMEHSITh
IITOPUTMBI U COBPEMEHHBIE
1 poBbIE TPOTrPAMMHBIE
METOBI PaCUeTOB U
MPOEKTUPOBAHUS OTJEIIBHBIX
YCTPOMCTB U MOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHHYECKUX CHCTEM
C UCTIOJIb30BaHUEM
CTaHJIaPTHBIX
WCTIOTHUTENIbHBIX U
YIIPaBIISIOUINX YCTPOMCTB,
Cpe/ICTB aBTOMATHKH,
U3MEPUTENIBHON U
BBIYUCIIUTENILHOW TEXHUKH B
COOTBETCTBHUH C
TEXHUYECCKUM 33JJaHHEM,
paspabarbIBaTh HU(PPOBBIE
AIITOPUTMBI U TIPOTPAMMBI
yIpaBIeHUS
POOOTOTEXHHYECKUX CHCTEM

OIIK-11-B-1 Ananuzupyer
AJITOPUTMBI U COBPEMEHHBIE
uu(ppoBbIE IPOrpaMMHbIE
METOJIbl PaCu€TOB U
MIPOEKTUPOBAHMSI OTAEIBHBIX
YCTPOUCTB U MOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CUCTEM
OIIK-11-B-2 AHanuzupyer
MIPUMEHMMOCTD CTaHIaPTHBIX
WCIIOJIHUTENBHBIX U
YIPaBJISIOIUX YCTPOUCTB,
CPEICTB aBTOMAaTHUKH,
W3MEPUTEIIBHON U
BBIYHUCIIUTEIIBHON TEXHUKHU K
BBITIOJTHEHUIO PACYETOB U
IIPOEKTUPOBAHUIO OTAEIBHBIX
YCTPOMCTB U MOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHHUECKUX CUCTEM
OIIK-11-B-3 Pa3pabaTsiBaeT
u(poBHIE AITOPUTMBI U
IIPOrpaMMBbl YIIPABJIECHUS
POOOTOTEXHHYECKUX CHCTEM

3HaTh:

- OCHOBHBIE (DYHKIIMH U CTPYKTYPY
COBPEMEHHBIX MUKPOIIPOIIECCOPOB U
MUKPOKOHTPOJIIIEPOB, CUCTEMBI KOMaH]]
MHUKPOIIPOIIECCOPOB

- TEXHOJIOTHIO U3JI0KEHUS ¥ 0(hOPMIICHUS
Pa3IMYHBIX BUJIOB TEKCTOBOTO,
TEXHHUYECKOTO ¥ WIUTFOCTPATUBHOTO
MaTepuasoB

- crienu(pUKaIUY U TPOTOKOJIBI
KOMIIBIOTEPHBIX HHTEP(ECOB,
MTPOMBIIIJICHHBIX HH()OPMAITMOHHBIX
cere

Ymernb:

- BecTu Oubnmorpaduueckyro padoty ¢
MIPUBJICYCHUEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH,

- aHaJIM3UPOBaTh UHPOPMAIUIO U
JnokyMmeHTanuo no MCY

- BBIOMPATH Y3ITbI CONPSKECHUS
HU3MEPSEMBIX JJIEKTPUIECKUX U
HE3JIEKTPUYECKNX CUTHAJIOB K MCY

- aHAIM3UPOBATh BHYTPEHHUE, BXOIHBIE U
BBEIXOIHBIE curdansl MCY




Kox u HaumenoBsanue
(hopMHUpPYEMBIX KOMIIETCHITUI

Kox n HaumeHoBanue
WHIAKATOPa TOCTUKEHUS
KOMIIETEHIINHU

[Tnanupyemblie pe3yabTaTbl 00y4eHUS O
JTUCLUHUIUIMHE, XapaKTEPU3YIOIINE 3TATbI
(dbopMUPOBaHNS KOMITETEHITHH

Baaners:
- CHCTEMOMH OCHOBHBIX IOHSTHI,

ONUCHIBAIOLIUX CTPYKTYPY,
XapaKTepUCTUKHU U (PYHKIMOHUPOBAHUE
MCY

- onbITOM npoekTupoBanust MCY nis
U3MEpeHUs 1 00padOTKH BXOIHBIX
CUTHAJIOB U YIPaBICHUS
AIEKTPOTEXHUIECKUM 000PYTOBAHHEM

OIIK-12 Cnocoben
y4acTBOBATh B MOHTAXE,
HaJIaJIKe, HACTPOWKE U Ccllaue
B DKCIUTyaTal[HI0 OIBITHBIX
00pa3IoB MEXaTPOHHBIX U
POOOTOTEXHHUECKUX CHCTEM,
UX MOJICUCTEM M OTJIEIBHBIX
MOJyJIE

OIIK-12-B-1 ®opmynupyer
TpeOOBaHUS K MOHTAXYy OTBITHBIX
00pa310B MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM, HX
MOJICUCTEM M OTAEIBHBIX
MOJyJIE

OIIK-12-B-2 ®opmynupyet
OCHOBHBIC JICHCTBHS, CBSI3aHHBIC
C HAJIQJKOUW OMBITHBIX 00Pa3I0B
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, UX
MOACUCTEM M OTJEIBHBIX
MoayJein

OIIK-12-B-3 ®opmynupyet
OCHOBHBIE JICHCTBUSI HACTPOUKHU
OTIBITHBIX 00PA3IOB
MEXaTPOHHBIX U
POOOTOTEXHHUUECKUX CUCTEM, UX
MOJICUCTEM M OTAETBHBIX
MOJyJIei

OIIK-12-B-4 ®opmynupyet
TpeOOBaHMS K IKCILTyaTalluu
OTIBITHBIX 00Pa3IoB
MEXaTPOHHBIX
POOOTOTEXHUUYECKUX CUCTEM, X
MOJCUCTEM M OTJEIHHBIX
MoAyJIen

3HaTh:

- CTPYKTYpPY IPOTrPaMMHOT0 00eCTIeueHHS
MCY

- CHHTAKCHUC 53bIKa IIPOIPaMMHUPOBAHUS
BBICOKOTO ypoBHs C++

YMerb:

- COCTaBJIATh U PEAIU30BbIBATH
aJITOPUTMBbI 00pabOTKU JaHHBIX,
MOCTYNAKUIMX OT JaTYNKOB
OSHEPIreTUYECKUX U AIEKTPOTEXHUYECKUX
KOMILIIEKCOB

Baanern:

- HaBbIKaMU UCIIOJIb30BaHUs
COBPEMEHHOT'O IIPOrPAMMHOTO
o0ecrieyeHHs IPOSKTUPOBAHUS U OTIIATKU
MCY




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1ast TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 akaeMuyecKkux yaca).

TpynoemMKoCTs,
Bun pabotbt aKaJICMUYECKHUX YaCOB
6 ceMecTp BCETO
O01ast TPy10€MKOCTh 144 144
KonTakTHas padora: 35,25 35,25
Jlexmum (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 16 16
Koncynpranuun 1 1
[TpomexxyTounas arrectamus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 108,75 108,75
- CAMON0020mosKa (npopabomka u nO8MopeHue 1eKYUOHHO20 MAmepuala u
mMamepuana y4eOHUK08 u y4eOHbIX nocooull;
- U3yYeHuUe cex paz0enos Kypca 8 cucmeme 2NeKmpoHHO20 00yYe s,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 10020MO6Ka K pYOEI’CHOMY KOHMPOTIO U M.N.)
Buj nToroBoro KOHTpoJIst IK3aMeH
Pa3nenbl mucHMIUIMHEL, 3ydaeMble B 6 ceMecTpe
KonnyectBo yacos
Ne HanmenoBanue pasnenon ayautoprad BHEAy/I.
pasziena BCETO pabora
T 13 | 1P pabota
1 MUKpPOKOHTPOJLIEPHI 16 4 2 — 10
2 BcrpoenHsble u nepudepuiinble ycTpoicTBa 31 4 2 — 25
3 ConpspkeHue ¢ yCTpONCTBaMH 33 4 4 — 25
4 KomnbroTepHble 1 TPOMBIIIITIEHHbIE HHTepeiichl 33 4 4 — 25
5 [Tpumeps! noctpoenust MCY 31 2 4 — 25
Uroro: 144 18 | 16 | — 110
Bcero: 144 18 | 16 | — 110

4.2 ConepxxaHue pa3iesioB JUCHUINIHHBI

1 MuKpOKOHTpOJLIEPHI

OTnuuue MUKPOKOHTpOJUIEpa OT MHUKpOMpoIeccopa. 3ajadyd MHUKPONPOIIECCOPHOTO YIpPaBICHUS.
OCHOBHBIE TPEUMYIIECTBA MHKPOIPOLIECCOPHOTO YIPABICHUS 3JEeKTporpuBogaMu. DyHKIHOHATbHAsS
cxema MCY 31eKTpOIHEepreTHIECKUMH U SJIEKTPOTEXHUYECKIMH KOMIUTeKcaMu. CTpYKTypHasi OpraHU3aIHst
MHUKPOIPOIECCOPHBIX cucTeM. OCHOBHBIE MTOHATHUS U ONpeesieH s (IIpoiieccop, MaMsaTh, YCTPOWCTBa BBOJIA-
BBIBOJIa, TPOTpaMMa, KOMaH/1a, OTIePaH/l, PErHCTPhI, CYETYNK KOMAH/I M ero (a3bl, IHHEI aJipeca, JaHHBIX U
yIIpaBJICHUS). OcHOBHBIE aApXUTEKTYpHI MHUKPOIPOIIECCOPOB. OcHOBHBIE XapaKTEPUCTHKH
MuKpormporieccopoB. Cructema KOMaH MHKporporieccopa. Mukpokontposuiepsl hupm Microchip, Atmel,
STM32. ApxurekTtypa, BO3MOXKHOCTH, niepudepuitasie ycrpoiictBa. Cnrcok koman. I[IporpammupoBanue.
Cpenst pa3paboTKH.

2 Berpoennblie nepugepuiinbie yCTpOHCTBa

Wntepdeiicbl  MukporpoueccopHbix — cucteMm. Lludpo-anamoroBeile u  aHanoro-uupoBbie
npeoOpaszoBarenu. Moaynu mMUpoTHO-UMITyIbcHON Moayssiuuu. Muatepdeticer SPI, 12C, USART, CAN.

3 ConpsizkeHue ¢ yCTpoiicTBaMu

[TogkiaroueHue aHAJIOTOBBIX CUTHAIOB. BBIOOpD YacTOTHI JUCKPETH3AIlMM, BXOAHBIX (QHIBTPOB,
paspsaaHocTd. CIBUT YPOBHSI aHAJOIOBBIX CUTHAJIOB, MaclIiTabupoBaHue. IIpumepsl MocTpoeHusl AaTYMKOB



ToKka W HampsbkeHus. Hasnauenme. OcHoBHble TpeOoBaHus. ['aibBaHHueckas pa3Bi3Ka U YMOIIHEHHUE
curHazia. Pacuer 371eMEHTOB CXEMOTEXHUYECKUX PEIICHUHN y3JI0B COMPSKEHHUS.

4 KoMnbOTepHbIE  POMBILNLICHHbIC HHTepPdenchbl

Crneundukanuu, ypoBHU CUTHAJIOB, MOJKIIOYEHHE, MPOTOKOJIBI IPOBOAHBIX MHTEpdEcoB. YPOBHU
CUTHAJIOB HHTEp(elcoB, TaTpbBaHUYECKast pa3Bsi3ka HHTEP(HEHCOB, YIPABICHHE MOLTHBIMH ITOTPEOUTENSAMHU.

5 llpumep nocrpoenuss MCY

CocraBineHne TexHMYECKOro 3azaHus. OrpeneiaeHue CTPYKTYpbl CHCTEMBbI  YIIPaBJIECHMSL.
CocraBnenue (QyHKIIMOHAIBHOM, SJEKTPUYECKONW MPUHIUIHUAIBHONH, MOHTaXHOW cxeMm. OcoOeHHOCTH
NPOCKTHUPOBAHMS TMEYATHBIX IJIaT HUQPPOBBIX CHUCTEM YympaBieHus. llpumep NOCTPOCHHS CHUCTEMBI
U3MEPEHUS AIEKTPUUYECKUX M HEIIEKTPUUYECKUX CUTHAJIOB M YIPAaBJICHUS DJIEKTPUUYECKUMH anmnapaTaMu U
JBUTATEIISIMHU.

4.3 lIpakTUyecKkue 3aHATHS (CEMUHAPHI)

Ne Kon-Bo
Ne 3ansTus Tema
pazzena 4acoB
1,2 1,2 N3ydenue ctpykrypsl MukpokorTposiepa Atmel (Arduino UNO) 4
3 3.4 CocraBieHne pa3HOCTHBIX YPaBHEHUH, IEPEXOIHBIX 4
XapaKTEPUCTHK MUDPOBBIX GUILTPOB
4 3,4 Peanuzanus anropuTMoB ONpeAeIeHUs CPEAHNX, JCHCTBYIOIINX 4
3HAYCHUH CUTHAJIOB, aKTHBHOM, PEAKTUBHOM U TOJHON MOIIIHOCTEH.
5,6 5 Pa3pabotka cxembl anexkTpudeckoi npuHuunuaabHoii MCY no 2
BapuaHTaM. PacueT HOMHHAJIOB JIEMEHTOB CXEMBI.
7,8 S) Pa3paboTka 21eKTpUYECKUX U MPUHIMITHAIBHBIX cxeM Bo Fritzing 2
Utoro: 16

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIINHBI
5.1 OcHoBHasi IuTEpPaTypa

1. IllemuxoB, E. C. IlpumeHeHue mnporpaMMHoO-anmapaTHbIX cpeacTB Arduino mpu paszpaboTke
ABTOMATU3MPOBAHHBIX CHCTEM CBETOBOW WHIWKAIIMM WU BbIBOJA HMH(pOpManuu [DIEKTPOHHBIN pecypc]:
yueOHoe mocobue aisi oOydaromuxcs 0 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa30BaHUS 110
HarnpaBieHusM noarotoBku 13.03.02 u 13.04.02 Dnexrposnepreruka u sekrporexnuka / E. C. lllenuxos,
3. JI. I'pexos, A. C. besrun; M-Bo Hayku u BeIcul. oOpa3oBanusi Poc. @enepauun, denep. roc. Gromxer.
oOpazoBar. yupexxaeHue Boicil. oopazoBanus "OpeHOypr. roc. yH-T". - U. 1. - DnekTpoH. TekcToBbIe naH. (1
daiin: 5.72 M6). - OpenOypr : OT'Y, 2019. - 127 c. - 3arn. ¢ tut. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN
978-5-7410-2288-7. Pexum  jgoctyma:  http://artlib.osu.ru/web/books/metod_all/92815 20190327.pdf
DNEeKTPOHHBIA UCTOUHUK

2. besrun A.C. Texnonorus npoektupoBanusi nedaTHeix miaaT B CAIIP P-CAD [OnexktponHbIi
pecypc]: yuebHOE TmocoOue it 00yJaronuxcsi mo o0pa3oBaTeIbHON MPOrpaMMe BBICIIETO 00pa30BaHUS 1O
HanpasieHuto noarotoBku 13.04.02 DnexTtposnepreruka u snexrporexHuka / [A. C. besrun u np.]; M-Bo
oOpazoBanus u Hayku Poc. ®eneparuu, Deaep. roc. Or0KET. 00pa3oBaT. yUpEKICHHE BHICIIL. 00pa30BaHUs
"OpenOypr. roc. yH-1". - DnekTpoH. TekcToBble AaH. (1daiin: 14.01 MO). - Openbypr : OI'Y, 2018. - 152 c. -
3arn. ¢ tuT. 9Kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-7410-2170-5. Pexum moctyna:
http://artlib.osu.ru/web/books/metod_all/63267_20180227.pdf

3. 3yokoBa T. M. YenoBeko-MammHHOE B3aUMOIEUCTBHE: yued. mocodue s By30B / T. M. 3y0OkoBa;
M-Bo obOpazoBanus u Hayku Poc. ®@enepaunu, ['oc. oOpazoBar. yupexaeHue BbIclI. Mpod. oOpazoBaHUA
"OpenOypr. roc. yH-T". - Openoypr : UTIK 'OV OI'Y, 2011. - 231 c. : wi. - bubaworp.: c. 228- 230.

5.2 lonosHuTEIbHAA JIUTEPATYpPa

1. TTonikoB, O. 3. OcHoBBI TIpeoOpa3zoBaTenbHON TexHUKH [TekcT] : y4ed. mocobue /il CTy/IEHTOB
BY30B, 00yYaroIuXcs MO HAMPABICHHUIO "DIIEKTPOTEXHUKA, HIEKTPOMEXaHUKa U 3JeKTpoTex-Hoxoruu" / O.
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http://artlib.osu.ru/web/books/metod_all/92815_20190327.pdf

3. Ilonkog.- 3-e u3n., crep. - M.: MOU, 2010. - 200 c. : w1 - bubnuorp.: ¢. 196-197. - ISBN 978-5-383-
00402-9.

2. I'pexkos, O. JI. HenuHeilHble W MMIYJIbCHBIE CHUCTEMBl aBTOMATUUYECKOIO YIIPaBJICHHUS
[DnekTpoHHBIN pecypc] : MeTOoA. yka3zaHus K pacueT.-rpad. padoram / O. JI. I'pekos, B. A. CopokuH. -
Openoypr : TOY OI'Y, 2009. Pexxum nocrymna http://artlib.osu.ru/web/books/metod _all/2078_20110830.pdf

4. JlorynoBa O. C. YenoBeko-MalIMHHOE B3aUMOJICUCTBUE. Teopus U MpakTUKa : y4el. mocooue s
cryaentoB By30B / O. C. Jlorynosa, . M. Slmxkos, E. A. Unbuna . - Pocto-na-Zlony : ®@enukc, 2006. - 285
c. : wiL.. - (Beicmiee oOpaszoBanue). - bubmumorp.: c. 279-282.

8. I'ynprsieB A. K. [IpoextupoBanue u qu3aiiH nonas3oBaTenbckoro nnrepgeiica / A. K. I'ynprsies, B.
A. MamwH .- 2-e u3z. - Caskr [lerepOypr : Kopona Ipunt, 2007. - 352 c. : uin.. - bubnuorp.: c. 346.

5.3 llepuoauyeckue U3IaHUA

1 HMuadopmanmoHHO-U3MEPUTEIbHBIE W YIPABISIONIUE CHUCTEMBbI : XypHal. - M. : ATEHTCTBO
"Pocrnieuats".

2 PaanoTexHuKa 1 3JEKTPOHUKA : KypHal. - M. : Akanemuznatuentp " Hayka" PAH.

3 DneKTpOHMKA: HayKa, TEXHOJIOTHs, OM3HeC : KypHAIL - M. : AreHTcTBO "Pocmeuats".

4 DnexTpoTexHHKa : )KypHal. - M. : ArenrctBo "Pocneuars".

5.4 UnTepHeT-pecypcsbl

https://openedu.ru/course/spbstu/CUMICR/ - Kypc «IludpoBsie yCTpORCTBa B MHKPOIPOILIECCOPHDY.
®I'AOY BO «Cankr-IletepOyprekuii monmuTexHuueckuii yausepcuteT Ilerpa Benukoroy.

https://www.st.com/ - TexHHYeCKHE JaHHBIE 10 MEKPOKOHTposuiepam Gupmbl STMicroelectronics.

http://arduino.ru/ - caiit, mOCBSIIEHHBIH MUKPOKOHTPOJUIEPHOMY KOMILIEKTY Arduino.

http://www.microchip.com — od. caiit ¢pupmsl npoussogureas Microchip

http://radio-Stv.ru — moxbopka paaroIOOUTEILCKUX CTATEH, CXEM U TIPOTPaMM.

http://www.power-e.ru/ - caiit xypHata «CunoBas djiekTpoHuka». CTatbli MO MpodIEMaM
NPOCKTHPOBAHUSI M TMPUMEHCHHUSI COBPEMEHHOW MpeoOpa3oBaTeIbHOW TEXHUKH B PA3IMYHBIX OTPACIIAX
HPOMBIIUICHHOCTH.

http://www.mitsubishielectric.com - TexHu4deckue JaHHBIC MO CHIOBBIM TPAH3UCTOPAM, THPHCTOPAM
U quonam. [IpuMepsl OCTPOSHHUS CUITOBBIX YacTell mpeoOpa3oBaTeleii.

http://www.avagotech.com — TexHuYecKue JaHHBIE IO ONTOIEKTPOHHBIM MPUOOpaM, OnTonapam u
JpaiBepam.

http://www.atmel.com/ru/ru/ - TexHu4ecKue JaHHbIE T0 MUKPOKOHTpOJLIepam (GupMbl Atmel.

5.5 IIporpammHoe olecnedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAHHBIX W HMHG(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1. Onepanuonnas cucrema PEJ] OC!

2. TTaxer opucHbx punoxenuit LibreOffice?

3. IIporpaMmHas cuctema Jjisl OpraHu3aluy BHICO-KoHpepeHI-cBs3un Webinar.ru

4. Adobe Reader - BecrumatHoe cpeactBo mpocmotpa daitmo PDF. BecriatHo mocie TpuUHATHS
nuien3nonnoro cormamenus Ha [10 Adobe

5. MathCad 14 - UuTerpupoBaHHasi CHCTEMa PEIICHUS MATEeMaTUIECKUX, HHKEHEPHO- TEXHHUYSCKHUX
Y Hay4HBIX 33/1a4

6. Arduino IDE — otkpeitas cpena paspaborku [1O mox MUKpOKOHTpOJUIEpHBIH KoMiutekeT Arduino/
Pexum noctyna https://www.arduino.cc/en/Main/Software.

Pa3nen 1.01 ! Jlns Pabounx crannmii B penakunn «CranmaptHasy win OC Astra Linux (s xadpeapsr KbuMONWC)

2 Brurowaer B ce0st TEKCTOBBIH IpoLeccop il Bcex BUIOB nokymenTtoB Writer, taGmudnbii npoueccop Calc, mporpammy mist
CO3JIaHus Tpe3eHTalui IMpress, BekTopHbIH TpaduyuecKuii peaakTop Ui co3paHus Oyok-cxeM M amarpamm Draw, pemakrtop
¢dopmyn Math, kommoHeHT, IpeqHA3HAYEHHBIN I CO31aHus 0a3 JaHHbIX Base.


http://artlib.osu.ru/web/books/metod_all/2078_20110830.pdf
https://openedu.ru/course/spbstu/CUMICR/
https://www.st.com/
http://arduino.ru/
http://www.microchip.com/
http://radio-stv.ru/
http://www.power-e.ru/
http://www.mitsubishielectric.com/
http://www.avagotech.com/
http://www.atmel.com/ru/ru/

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

VY4eOHble ayAUTOpUHU I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA, MPAKTUYECKOTO TUIIA, KYpPCOBOTO
MPOEKTUPOBAHMSI, JUISI IPOBEICHUSI TPYIIIOBBIX M MHIUBUIYATbHBIX KOHCYJIBTALUN, TEKYIIErO0 KOHTPOIS U
MIPOMEXYTOUHOM aTTecTallii OCHAIIEHbl KOMILIEKTAMU YYEHUYECKOW MeOenH, TeXHUUECKUMU CpPeICTBaMU
o0ydeHusl, CITy>KaITUMHU JIJIS TIPEICTABIICHUS yueOHON HHPOPMAITUU OOJIBIION ayIUTOPHUH.

Jns mpoBeneHUs 1aO0OPaTOPHBIX 3aHATHH HCHONB3YyeTcsl jaboparopus «ABTOMaTU3MPOBAHHbBIE
CUCTEMBI yIpaBJICHUS», OCHAIIEHHAs J1a00paTOPHBIMH MHKPOIPOIIECCOPHBIMA  KOMIUIEKTaMH  Ha
MukpokoHTposurepax Atmel (Arduino), 1 KOMIBIOTEPHBIHN KJ1acc.

[Tomemenue Al CaMOCTOSITEIBHON Pa0OTHI OOYYarONIMXCsS OCHAIIEHBI KOMITBIOTCPHON TEXHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTyla B DJICKTPOHHYH HWH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.



