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JIner akryanuzanuu padodeil nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3acelaHuu Kapeapbl IIEKTPOHUKH U MUKPOIJICKTPOHHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii ,H.IOFC&TBII\;I

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu KadeApbl DIIEKTPOHUKU U MUKPOAJICKTPOHUKHI

IIporokomor 20 1. Ne

3aB. kadeapoii II.IOj’caTLIﬁ

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM TOJly Ha 3acefaHuu KapeApbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

[Iporokom ot 20 . Ne
3aB. kadeapoii J.YO. Ycarbrit

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DICKTPOHUKH U MHUKPOSJICKTPOHHUKH

IIporokomor _ 20 r. Ne
3aB. kadenpoit J.YO. Ycarsriit

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOHUKH U MHUKPOSJICKTPOHHUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I[.IOj’caTHﬁ




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Lenbro AMCHUIUIMHBIL SBJISIETCS OBJa/IeHUE CTYACHTaMH HEOOXOIUMBIM U JOCTaTOYHBIM
YpOBHEM MPOQPECCHOHATHHBIX KOMITETEHIINI B cooTBeTCTBUU ¢ Tpeboanmsimu OI'OC BO mo
HarpasieHuto noarorosku 12.03.01 «IIpubopoctpoenuey, npoduiib nmoarotoBku «lIpudopsr u
METOJIbI KOHTPOJISI KadecTBa W JUATHOCTHKW» Mo aucuuiuinHe [IporpamMmMupoBanme
MUKPOKOHTPOJIIEPOB

CoBpeMeHHOE pa3BUTHE MUKPOTIPOIIECCOPOB U CPEACTB MPOMBIINIIICHHONW aBTOMATH3AINH
HAa OCHOBE COBPEMEHHBIX MHKPOKOHTPOJUIEPOB MPEABSBISIOT K CIEHUAINCTY BBICOKHE
TpeOOBaHUS K yYMEHHUSM M HaBbIKAM MPOSKTHPOBATH M MPOrPAMMHUPOBATH TAKUE CUCTEMBI.
Cneunanu3upoBaHHble  CpEACTBA  NPOCKTHUPOBAHUS,  BBIIYCKAaeMble, KaKk  IPaBUIIO,
MPOU3BOUTEIISIMUA 3JIEKTPOHHBIX KOMIIOHEHTOB W TIpeJiaracMble pa3paboTuuKy OecruiaTHoO,
TaKUX MHUKPOMPOIIECCOPHBIX CHUCTEM CYIIECTBEHHO COKpAlllaeT CPOKH CO3JaHUS M OTIAJAKU
YCTPOMCTB HA OCHOBE COBPEMEHHBIX MUKPOIPOIIECCOPOB.

2 MecTo AMCUUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

Juctumumza [IporpamMmMupoBanrne MUKPOKOHTPOJUIEPOB BXOAMUT B 00S3aTENbHYIO YacTb
y4eOHOTo IJ1aHa 00pa30BaTeIbHOM IPOrpaMMBbI.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3yJIbTaTe U3YyUCHUS IUCLUILINH/ IPAKTUK:

dusnueckue OCHOBBI OIy4EHUS HH(DOpMaLK

HauepraTenbHas reoMeTpusi U KOMIIbIOTEpHAs Tpaduka

Metonbl 06paboTK HHGOpMALIUN

OCHOBBI 2JIEKTPOHUKH

Teopernueckne OCHOBBI AIEKTPOTEXHUKU

Nupopmarrka u H”HPOPMAIIMOHHBIE TEXHOJIOTHH

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYeHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI JJIs1 U3yUEHUs AUCHIUIIINH/TPAKTUK:

[Hudpossle u3mMepuTeIbHbIE YCTPOUCTBA

IIpoekTHas AeSITENTLHOCTD

OCHOBBI TEOPUH ABTOMATUYECKOTO YIIPABIECHUS

[TonroToBka K mporeaype 3alMThl U 3alIUTa BBITYCKHON KBaJIM(UKAITMOHHON pabOThI

3 Komnerenuuu odyuaomerocs, popmupyembie B pe3yibTaTe 0CBOECHHSA

AUCUHMIUIMHBI (MOYJIsl) M IJIAHUPYeMble pPe3yJibTaThl 00y4eHusl

B pe3yJibTare OCBOCHHS  JUCHUIUIMHBI (Momyist) «IIporpamMmmupoBanue
MUKPOKOHTPOJUIEPOBY 00YUAIOIIUICS TOKEH 001a1aTh CIeIYIOIIMMHA KOMIETEHITHSIMHU:

KO,Z[ HHJAUKATOpa I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIINNU

VK-1 CriocobeH ocyiiecTBIsATh MOUCK, KpUTUUECKUN aHATIU3 U CUHTE3 HHGOpMaIUuH, IPUMEHIThH
CUCTEMHBIN MOJXO JUIsSl PELIEHUS IOCTaBJICHHbIX 331a4

YK-1.1 AHanusupyer 3a1a4y, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpenjaraeT BO3MOXKHBIE BapHUaHThl pEIICHHs IIOCTaBICHHOM 3ajauu,
OILICHHBAas NX JOCTOMHCTBA U HEJOCTATKHU

YK-1.2 Ompenenser, MHTEPIPETUPYET U paHKUPyeT HH(POpMAIUIO, TPeOyeMyFO NS
pelIeHrs TOCTABICHHOW 3aJa4M; OCYIIECTBISET MOUCK HH(OpPMAIMUA TIO
Pa3IMYHBIM TUIIAM 3aIIPOCOB

VK-1.3 [Tpu 06pabdoTke nHbDOpMaru oTirdaeT GakThl OT MHCHHUI, MHTEPIPETALIHH,
OLIEHOK, (pOpPMHUPYET COOCTBEHHBIE MHEHHS U CYXJICHUS, apryMEHTHUPYET
CBOY BBIBOJIBI U TOUKY 3PEHUS

OIIK-1 CiocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC 3HAHUS, METO/IBI




MaTEMAaTHYECKOTO aHAIU3a M MOJCIUPOBAHUSA B HMHKCHEPHOM [EATEIBHOCTH, CBA3aHHOM C
NPOCKTHPOBAHUEM U KOHCTPYMPOBAaHMEM, TEXHOJOTHUSMHU IPOU3BOJACTBA MPHUOOPOB H
KOMILJIEKCOB IIUPOKOI0 Ha3HAYCHUS

OIIK-1.1 [Ipumensier 3HaHMS MaTEMAaTUKXM B HWHXXCHEPHOW TMPAKTUKE MIPH
MOJCIIMPOBAHUU

OI1K-1.2 [IprMeHsIeT 3HaHUSI €CTECTBEHHBIX HAYK B MH)KEHEPHON TPAKTUKE

OIIK-1.3 [Ipumensier oOICHHKEHEPHBIC 3HAHUS, B MH)KCHEPHOM JIeSITCIbHOCTH




4. CTpyKTypa, 00BEM H cogepKaHue TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KoHTakTHas padora — 10,4 akaj. 4yacos:

— ayauropras — 10 akaz. gacos;

— BHeayautopHas — 0,4 akaJ. 9acos;
— caMocTosATeIbHas padora — 93,7 akaj. 4acos;

— B (hopMe mpakTHYeCKOW moAroToBku — 0 akaj. vac;

dopma aTTecTalru - 3a4€T C OUEHKON

AynutopHast § s
KOHTaKTHas paboTa | 5 5
P o | (Bakan. qall)cax) S :")E Bun opma Tekyliero
aznen/ Tema 2 £ & ., | KOHTPOJIA ycrieBaeMOCTH U Kon
JIMCLIUTIIAHEI Z S | camocToATeIbHOR HPOMEXKYTOYHOI KOMIICTCHIIH
g s paote! aTTeCTaluu
ek, na0. | mpakr. ERe
3aH. | 3aH. (O &
1. Pazpnen 1.
IIporpammupoBanne
Wzydenne n
HOBTOpEHHE OMK-1.1
TEOPETUYECKOTO YceTHsll onpoc, OIK-1 2’
1.1 Beenenue. bazoBas Marepuania 1o BBINOJIHEHNE OHK-1.3’
aApXUTEKTypa 2 10 | Bcem pasgenam | mabopaTopHBIX paboT Ha VK-1 1 '
MHUKPOKOHTPOJIEPOB JIUCIUTLIUHBIL, iaTgopme: YK-l'Zl
moaroroBka kK |https://www.tinkercad.com/ YK-l- 3'
1a00paTOPHBIM '
paboTam.
N3yuenue u
HOBTOpEHHE OMK-1.1
TEOPETHYECKOTO YcrHbIA ompoc, OHK-1.2’
1.2 ApxuTekTypa MaTepuaia 1o BBITIOJIHCHUE OHK-1.3’
MHKPOKOHBEpTEpa 2 20 | Bcem pasmenam | mabopaTopHBIX paboT Ha VK-1 1 '
Arduino JIMCLIUIITNAHEL, mwiatdopme: YK-l'Zl
moarotoBka k- |https://www.tinkercad.com/ yK-l- 3‘
71a00paTOPHBIM '
4 paboram.
N3ydenne n
HOBTOPEHHE OMK-1.1
TEOPETHYECKOTO VYerHslii onpoc, OHK-1.2Y
13 Opranuzanus Marepuaia 1o BBINOJIHEHHE OHK-1.3’
MAMSTH 2 20 | Bcem pazmenam | JabopaTOPHBIX pabOT Ha VK-1 1 '
MHKPOKOHBepTepa JMCLUITTAHBL, mwiardopme: YK-l'Zl
moarotoBka k- |https://www.tinkercad.com/ yK-l- 3‘
71a00paTOPHBIM '
paboram.
N3ydenne n
HOBTOPEHHE
TEOPETUYECKOTO VYcrHBIi ompoc, 8%%:1;'
14 Taiimepsicueramcn , 2 Marepuana no BBITIOJTHEHNE OITK-1.3,
N BCEM pasieniaM | J1abopaTopHBIX paboT Ha
Cucrema npepsiBaHUR . YK-1.1,
JVCIHUIUINHEL, Hnach_opMe. VK-1.2
noaroroBka Kk [https://www.tinkercad.com/ YK-I. 3‘
nabopaTopHBIM '
paboTam.




Nzydenne n

HOBTOPEHUE § OIK-1.1,
15 Tunkepkan TEOPETUIECKOTO VYcrHbl# ompoc, OIIK-1.2
(Tinkercad Circuits MaTepHaa Io BBIIOJIHCHHE OIK- 1'3’
Arduino) —IMYIIATOP 23,7| BceM pasgenaMm | 11abOpaTOpHBIX pabOT Ha VK11,
Arduino.  Bsimonuenue AUCUMILIHHEL nnaTdopme: YK-1.21
[POEKTOB. noarotoka Kk |https://www.tinkercad.com/ YK-l. 3'

1a60paTOPHBIM )
paboram.

Hroro no pazueny 93,7
Hroro 3a cemecTp 93,7 320
HToro no JUCHUIIIIHE 93,7 3a4eT ¢ OLCHKOI




5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMH B MpenojaBaHuu JaucuuiuiiHbl  «lIporpammupoBanue
MUKPOKOHTPOJIJIEPOBY»  HUCHOJB3YIOTCS  TPAJAULMOHHAA M MOJAYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Jliis popmMupoBaHus 3HAHUM MO TUCHUIUIMHE MPEAYCMOTPEHBI: 0030pHBIE JIEKIIUH — JIJIs

CUCTCMATHU3allUil W 3aKPCIIJICHUA 3HAHUM 110 JUCHUIIIINHEC, I/IH(i)OpMaL[I/IOHHbIe — A
O3HAaKOMIJICHH CO CTaHAapTaMu U cnpaBquofI HH(bOpMaHHefI, JICKOMH BU3YyalIM3dllUU — JJIA
HarjsigHoro ImpeacTaBJICHUA croco6oB peuieHud 3a/1ad4, HpO6JI€MHa$I - JJIA  pa3BUTHUA

HCCJIEI0BATEIbCKUX HAaBBIKOB M U3YUYEHUS CIIOCOOOB peIIeHUs 3a/1a4.

Jlisi OCBOGHHUSI JUCHUILIMHBI NPEeIycMOTpeHOo 12 4. MHTEepakTHBHBIX 3aHATHH. Bce
MIPAKTUYECKHUE 3aHATHUS 10 Pa3Jeiny NPOBOIATCS B MHTEPAKTUBHOW (OpME W MPEAIoiararoT
MyOTMYHBIC BBICTYIUICHUS U 00CYXJIeHUs, B paMKax MHTEPAKTHUBHOTO OOYUYCHHS TPUMCHSIFOTCS
IT-Meronbl  (MCHONB30BaHUWE CETEBBIX  MYIBTUMEIUIHBIX  Y4eOHHUKOB  pa3pabOTUYMKOB
MPOrPaMMHOTO  OOECIICUeHUs, dJCKTPOHHBIX OOPa30BATEIBHBIX PECYpCOB IO JIAHHOMN
JMCIUIUIMHE; COBMECTHas paboTa B Maibix rpymmax (2-3 cryaeHTa) —HMHAMBUAYaIbHOE
oOydeHwue.

6 YueOHO-MeTOIMYECKOe 00ecnevyeHne CaMOCTOSATeIbHOM padoThl 00yUYaIOLUXCs
[TpexncraBneno B npuioxkeHnu 1.

7 OueHoOYHBbIE CPeICTBA /ISl POBEAeHHs IPOMEKYTOUHOI aTTecTaluu
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HH(OPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOLYJI51)

a) OcHoBHasi TUTEpaTypa:

1. [IporpammupoBaHnue MUKPOKOHTPOJLIEPOB ¢ ncnoib3oanueM IDE : yuebHoe nocobue
| C. ®. Tiopun, /1. A. Kossinsies, E. FO. anunosa, A. 0. I'opoauinos ; mox pepakuueii C. O.
Tiopuna. — Ilepms : [THUITY, 2021. — 100 c. — ISBN 978-5-398-02583-5. — Tekcr :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-ONOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/239882 (mata obpamienus:: 30.05.2023). — Pexxum moctyma: s
aBTOPU3. MOJIb30BATEIIEH.

0) lonotHuTE/ILHAS JIUTEPATYPA:

1. bapper C.®, I1ak /I.J[>x. BctpauBaemsle cuctemsl. [IpoekTrpoBanue npuioxKeHU Ha
MHKpokoHTposuiepax cemeiictBa 68HC12 / HCS12 ¢ npumenenuem sizbika C [DIeKTpOHHBIH
pecypc]. — M.: wm3marenmbctBo «JIKM IIpecc», 2010. — 640 c. — Pexumm mgocryna:
http://e.lanbook.com/books/element.php?pll_id=885. — 3aru. ¢ 3kpana.

2. Marga 1O0.C. Mukpokontpomiepsl cepun 8051: mpaktudeckuid momxoa— M.:
uznatenbetBo «JIKM Ipecey, 2010. — 228 c.

3. TumodeeB, M. A. OCHOBBI DSIEKTPOTEXHHKH, DJICKTPOHUKH ¥ aBTOMATHKH.
JIaGopaTtopHslii TpakTHKyM : ydyeOHoe nmocodue / . A. TumodeeB. — Cankr-IlerepOypr : Jlans,
2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekct : snexkrpounsii // JlaHb
ANIEKTPOHHO-OMOMMoreunass cucrema. — URL:  https://e.lanbook.com/book/87595 (mara
obpamienns: 01.06.2020). — Pexxum g0ocTyma: 1uist aBTOPU3. TOJIb30BATENEH.

4. WManerua, M. T'. ABroMaTu3anusi U3MEpPEHUH, KOHTPOJS W HCIBITaHUH | yuyeOHOe
nocobue / M. T'. Illaneirun, 5. A. BaBumun. — Cankt-IletepOypr : Jlans, 2019. — 172 ¢c. — ISBN
978-5-8114-3531-9. — Tekcr : anekrpoHHbIit // JIaHb : 3IEeKTPOHHO-OUOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/115498 (nara obpamenus: 01.06.2020). — Pexxum mocryma:
JUJISL aBTOPU3. MOJIb30BATENEN.

5. CmupHoB, 0. A. OCHOBBI MHKPODJIEKTPOHUKH ¥ MHKPOIPOIIECCOPHON TEXHUKH !
vaeoHoe nocobue / FO. A. CmupHoB, C. B. Cokonos. E. B. TutoB. — 2-e u3n..



ucnp. — Cankr-IlerepOypr : Jlanp, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — Texkcr :
AJICKTPOHHBIN Il Jlaus : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/12948 (nara oOpamenus: 01.06.2020). — Pexum poctyma: amis
ABTOPH3. MIOJIb30BATEIICH.

B) MeTroauyecKkue yKa3aHus:

1. Ilerun B.B., bunskosckuii A.A. [Ipaktudeckas sHukioneaus Arduino. 2-e uzganue. —
M.: IKM-mpecc, 2019. — 166 c. (B mpunoxeHun 3)

2. TumodeeB, M. A. OCHOBBI DIEKTPOTEXHUKH, OJICKTPOHUKA U aBTOMATHUKU.
JlaGopaTopHbIi mpakTHKyM : yuebHoe mocobue / . A. Tumodees. — Canxr-IletepOypr : Jlams,
2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekctr : osnektpoHHblid // JlaHb
sJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/87595 (mara
obpamenus: 01.06.2020). — Pexxum goctymna: Ui aBTOPHU3. MOJIb30BaTEICH.

3. BacunbeB A.C., JlammanoB O.1O., Ilantiomun A.B. OcHOBBI IporpaMMHpOBaHUs
MHKpoKoHTposuiepoB. — CI16: Yausepcuter UTMO, 2016. — 95¢. (B npuinoxeHunn 3)

4. NawiakuH, M. H. [IporpaMMupoBaHie MEKPOKOHTPOJIJICPOB : METOAMYCCKHIE YKa3aHUS
/ M. H. laBeiakun. — Mocksa : MUCUC, 2022. — 176 c. — Tekcrt : anekrponHbiii // JlaHb :
JJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/305492 (mara
obpamenus: 30.05.2023). — Pexxum goctymna: s aBTOPHU3. MOJIb30BaTEICH.

r) [IporpamMuoe obecnieuenne u UnTepHeT-pecypcebl:

IIporpamMmmHoe obecnevenue

Haumenosanue .
o Ne nmoroBopa Cpok JeWCTBUS JTUIICH3UU

MS Office 2007 |, 135 o1 17.09.2007 GecCpOTHO
Professional
7Zip CBOOOJIHO PacCIpOCTPaHIIEMOE 0ECCPOUHO
Altium Designer
Academic Edition K-113-11 ot 11.04.2011 6eccpodHo
NIMultSIm -\ 6808 or 29.05.2008 GeccpoUHO
Education
’g'ditie"e"’per K-118-08 ot 20.10.2008 BeccpoHo
FAR Manager CBOOOIHO PacIpoCTpaHIeMOe 0eccpoyHO

IIpodeccnonanbHbie 0a3b1 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI

HasBanwne kypca Cchlnka
JnexrponHbie pecypert Gnomoten MITY mw. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
Poccuiickas  T'ocynapcrsennas  OWONMOTEKA. e v rsl.ru/ru/dreaders/catalogues/
Katanoru
denepanbHOE  TOCYAAPCTBEHHOE  OFOKETHOE
yUpeKICHUE «DenepanbHbII uncturyt|URL: http://www1.fips.ru/

IPOMBIILICHHON COOCTBEHHOCTH)
[TouckoBas cucrema Axagemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/




HanwmonansHast nH(})OpPMaAITMOHHO-aHATUTUYECKAS
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTHUPOBAHUS
(PUHIL)

DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View
Information Services, OO0 «1IBUCy»

9 MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCIHIINHBI (MOLYJIs1)

URL:
https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecTIeYeHre TUCIIUILIMHBI BKIIIOYAET:

Tun n HazBanue ayauropun OcHalleHue ayuTOpUU

KomnbroTepusle  kmaccel  yHuHBepcuteTa  IlepcoHanbpHBIE  KOMIIBIOTEPHI  CO
CrHenHaIM3UPOBaHHBIM TporpaMMHBIM obecrieueHuem: Autodesk Autocad, Autodesk Inventor,
Kommac-rpadux (ACKOH).

JUis 9YTeHus JIeKUUI: TOMEIIEHNE U TEXHUUECKUE CPeICTBA AJIs IEMOHCTPaLUY IPUMEPOB
U CIOoCOOOB TMPOEKTUPOBAHMSA, BHAEO (GWIBMOB W Mpe3eHTauui. MynbTuMenauiiHoe
obopynosanue (aya. 460, 365).

Crnenuain3upoBaHHBI KOMIBIOTEPHBIA Kiacc (maboparopuss 343) 5 KOMILIEKTOB
otiamounsix miaar Triscend TE512S32 ¢ 6iokamu nutanus + 5 B 0,5 A, 5 kommsrorepos ¢ O3Y
He meHee 512 MB, nro60ii HY renepatop, IByXKaHAIBHBIN ocIIUIOrpad ¢ pa3BepTKON HE MEHEe
0,2 MKC, HM3MEpUTENb YaCTOTHBIX XapakTepucTuk. IIporpammuoe obecmeuenue Triscend
FastChip, mporpammbl ist pacuera kodpduuuenton ¢puibtpo KUX u BUX.

AyIuTopun Ui CaMOCTOSATENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACChI; YHTAJIbHBIE 3aJIbl
oubmuoreku I[lepconanbubie KoMibioTepbl ¢ maketom MS Office, Beixogom B MHTEepHET 1 C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

[Tomemenne a8  XpaHeHMs M NPO(UIAKTHYECKOrO O0OCTyXKMBAaHUS y4eOHOTO
o0opymoBaHus

Crennaxu 151 XpaHEeHUs yueOHOTO 000pyI0BaHUSI.

HIkags! a5 XpaHeHUs! yueOHO-METOJMUECKON JOKYMEHTAIMH, y4eOHOr0 000pYyA0BaHU
1 y4eOHO-HaIJIIHbIX TOCOOUH.
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6. YueOHoO-MeToANYecKOe oOfeclevyeHHe CAMOCTOSTE]bLHOH pPadoThl 00y4aroLIUXCS.
OneHouHble cpescTBa AJIs TEKYIEro KOHTPOJIs yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTalluU 110
UuTOoraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne ceMEeCTpa NMPpEAYCMOTPCHO BBIITOJHCHUEC YCTHBIX W IMMHMCbMCHHBIX KOHTPOJIBHBIX
paboT Mo AuCHMIUIMHE (10 WHIMBHIyaJIbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aImuTa 1abopaTopHBIX padoT.

OcHOBHas YacTh 3aJaHUil BBINOJHsAECTCS Ha 3aHATUsIX. CamocrosiTenbHas padora
IIpEeayCMaTpUBAET:

- IIOATOTOBKY K 3aHATUAM, H3YUYCHUC HGO6XOI[I/IMI)IX pasacsioB B KOHCIICKTAXx, y‘-IC6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta CcO CHp&BO‘lHOﬁ HHTepaTypOﬁ

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTA0OPaTOPHBIX PabOT.

CamocrosiTeibHAas pa0doTa B X0/€ ayJAMTOPHBIX 3aHATHH IPEAIOJIAracT: U3y4yeHHe U
IIOBTOPEHHE TEOPETUYECKOr0 Marepuaja HOo TeMaM JeKIHMH (10 KOHCIeKTaM U Yy4eOHOH
JUTEpaType, METOIMYECKUM YKa3aHUIM), pELICHHUE 3a/1a4, BBINOJIHEHUE UHANBUIYaJIbHBIX pa0oT.

CamocrosiTeabHasi paGOTa oA KOHTPOJIEM MpenoaaBaTe/isi NpcaArnojaract nmnoAroToBKy
KOHCIICKTOB M BBbIIIOJIHCHHUEC HGO6XOILI/IMI¢IX pacucToB Mo pasaciaaM JUCHUINIMHBI, PCIICHUC U
IMMPOBEPKa NpCoJgaBaTciieM 3a1a4, J'Ia60paTOpHLIX pa60T, pa60Ta C METOAUYECKOM JII/ITCpaTypOﬁ,
MMOATOTOBKA K 3a4CTYy.

BHeaynuTopHasi camocTosiTeibHAsA padoTa CTYAEHTOB IIPEIIOJaraeT IOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, TIOATOTOBKY K KOHTPOJIbHBIM pa60TaM, BBIIIOJTHEHUEC 3az[aH1/1ﬁ
(;1aGopatopHBIX padOT), MOATOTOBKY K 3a4€Ty; U3y4eHHE HEOOXOAMMBIX Pa3/eioB B KOHCIIEKTAX,
y4eOHBIX MMOCOOMSX M METOAMYECKHX YKa3aHMsX; paboTa cO CIpPaBOYHON JMTEpaTypoH,
UCIpaBJieHUE OIIMOOK, 3ameudaHuid, odopmiieHHe padboT; padoTy ¢ KOMIIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W D3JEKTPOHHBIMU Yy4YeOHMKaMH pa3padOTYUKOB MPOTrPAMMHOIO
o0ecrieyeHns Mo JUCLUIUIMHE.

Ilo nanHoi#i AUCHUNJIMHE MPEAYCMOTPEHbI Pa3jiuYHbie BUIbI KOHTPOJISA Pe3yJibTATOB
00yuYeHusi: mexywutl KOHTPOIb (eKEeHeneIbHas MPOBEPKA BBIMOJHEHHUS 33JaHUN M pabOTHI C
yueOHOM TUTepaTypoii), nepuodureckuti KOHTPOIb (J1abopaTopHbIe pPabOTHI) MO KaXAOH Teme
JUCLIUIUINHBL, 1POMENCYMOYHbIA KOHTPOJIb B BUJIE 3a4e€Ta 6 ceMecTpe.

Tewmsl (paznemnsr) Bun camocrositenbHOM Dopmbl

paboThI KOHTPOJIA
TV CIIATUTHHBI




ITonroroska k IIpoBepka u
JICKIIHIOHHBIM H 3aIuTa
71a00paTOPHBIM 3aHATHUSIM.
Beenenue. Beinonsenue wu
odopmiieHre
1ab0paToOpHBIX padboT Mo
TeMaMm:

71a00paTOPHBIX
pabort. 3auer ¢
OIICHKOM.

Ba3oBasi apxuTeKkTypa MUKpPO-pPOB 1. 3HAKOMCTBO ¢

ApPXHTEKTypa MHKPOKOHBepTepa WHTETrPUPOBAHHON
Arduino OTJIaIOYHOU cpenoit

IIpaBuna 3aIIUCHU
OporpaMM  Ha  SI3bIKE
AccemOnep. [IpaBuna

OpraHu3anusi naMsiTu
MHKPOKOHBepTepa

Taiimepbi\cueTunku Cucrema 3anucu komann. IIpasuiia
npepbIBaHU 3alMCH TUPEKTUB.

2. Opranuzanus
BPEMEHHOU 3aJEPKKH
MPOrPaMMHBIM CIOCOOOM
B MUKPOKOHTpPOJLIEpPE
Arduino.

3. Brinonnenune
apuQMeTHIECKUX u
JIOTUYECKHUX ONEpaLUil C
JBOMYHBIMH
MHOTOO0aWTHBIMU
YUCIIAMH.

4. dopMupoBaHue
Tunkepkan (Tinkercad Circuits Arduino) | BpeMeHHOH 3alepKKH ¢
—smyistop Arduino. Beimonaenue HCIIOJIb30BaHNEM
IIPOEKTOB. TallMEpOB.

5. Uccnenosanue
PEXKUMOB paboThI
YHHUBEPCATBHOTO
pueMonepesaTInKa
(UART).

6. Hccnenosanue
PEXKUMOB paboThI
aHaIoro-1Mu¢ppPOBOTrO
npeoOpa3zoBaTers.

7. HccnenoBanue
CHUCTEMBI IIPEPBIBAHUI
MUKPOKOHTpPOJLIEPA.

Tembl J1a60paToOpHBIX padoT:

1. 3HaKOMCTBO ¢ MHTETPUPOBAHHOM OTNIamouHOM cpenoit Tinkercad. [IpaBuia 3amvcu nmporpamm.
IIpaBuna 3anucu komana. [IpaBuna 3anucu TUPEKTUB.

2. Opranu3zanus BpeMeHHOM 3aJep>KKH MPOrPaMMHBIM CITOCOO0OM B MUKpOKOHTpouiepe Arduino.
3. BeimonHeHne apuPMETHUYECKUX M JIOTUYECKUX ONeparuil ¢ JBOMYHBIMH MHOTOOANTHBIMU
YHUCJIaMHU.

4. ®opmupoBaHuE BPEMEHHOM 3aJI€PKKHU C UCIIOJIb30BAaHUEM TaliMEPOB.



~ O\ D

N

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

. UccnenoBanue pesxxuMoB paboThl yHHBEpcalibHOTO npreMoniepeaatanka (UART).
. UccnenoBanue peskuMOB paboThl aHAJIOr0-LU(POBOro Mpeodpa3zoBaTessl.
. UccnenoBanue CUCTEMBI TPEPBIBAHUNA MUKPOKOHTPOJIIEPA.

Brimonnenne naboparopHbix padora Ha tuiatdopme: https://www.tinkercad.com/ , Tembr
71ab0paTOPHBIX padoT:

[TepBoe BkmtoucHue. YcranoBka Arduino IDE

DneMeHTapHOoe MPOrpaMMHUPOBAaHUE HA IPUMEPE MUTAHHUS CBETOINOIOM

OOpabarbiBaeM Ha)kaTHE KHOIKM Ha IpUMepe BKIJI/BBIKI cBeToguona. bopemcs ¢
"mpebe3roM" KOHTaKTOB

N3yuenune 3akoHa OMa Ha OpUMepe H3MEHEHHUs SPKOCTU CBETOAMOJA C IOMOUIbIO
HOTEHLMOMETpa

Ceerogmonnast mkana 10 cermeHToB. BpamieHneM MmOTeHIHOMETpa MEHSEM KOJIHYECTBO
CBETSIINXCS CBETOMO/IOB

W3ydeHre mupOTHO-UMITYJIbCHON MO Ha npumepe yrnpasieaus RGB-cBeronnonom
CeMHuCerMeHTHBIN HHINKATOP OJHOpa3psAHbIi. BeiBoanM nudpsi

W3yyeHue AMHAMUYECKOM MHAMKAUMU Ha nOpuMepe 4-paspsagHOro 7-CerMeHTHOTO
UHAMKATOpa

Mukpocxema cuauroBoro peructpa 74HCS595. Vnpasasem Mmarpuueil u3 4 pas3psaos,
3KOHOMHUM BbIXoAb6l Arduino

BbIBOJI JaHHBIX HA CBETOJUOIHYIO MATPHUILy 8X8

VYmpaiseM nbe30M3TydaTesieM: MeHsIeM TOH, [UIUTEIbHOCTh, HTPAeM MY3BbIKY

W3ydenne ycunutenbHbIX KadecTB Tpansucropa MOSFET. Ha nmpumepe snexkTpoasuraress
U3MEHsieM 000POThI

VYmpasisieM perne ¢ TOMOIIBI0 TPAH3UCTOPA

doropesucrop. O6padbaTbiBaeM OCBEIIEHHOCTD, 3aKUTasi MIIN Tacs CBETOANO/IbI

Hatuuk temneparypsl aHaigorosbiii LM335. Ilpunnun paboTsl, npumep paboThbl
Nuaukarop LCD1602. IIpuHuun noAKIOYEHUs, BEIBO Ha HET0 HHPOpMaIUn
I'paduueckuii naaukarop. [loakmodyenne aucruiest Nokia 5110

VYrpasnseM cepBONPUBOIOM

OOpabarpiBaeM JaHHBIE OT JDKOWCTHKA. YTpaBlIeHHE CEPBONMPHBOJAMH C TIOMOIIBIO
JOKOMCTHKA

W3ydyenue npuHIMNa padoTsl M1aroBoro 4-¢pa3Horo JBUraTes

OO6paboTka qaHHBIX ¢ JaTunka remneparypsl DS18B20

OO6paboTka JaHHBIX C JaTYMK BIAXKHOCTH U Temnepatypsl DHT11

Hatuuku razos. [Ipunuun paboTsl, mpumep padboTs

Vabrpa3zBykoBoil natuuk pacctosuus HC-SRO4. Ilpuniun paboTel, MOAKIIOYEHHE, TPUMEP
W3ydenue npuHIHIA padOTHl 3-0CEBOT0O THPOCKOINA | akceliepoMmerpa Ha nmpumepe GY-521
UK-doronpuémuuk u UK-nynpt. O6pabdaTbiBaeM KOMaH/bl OT MyJIbTa

Yackl peanpHOT0 BpeMeHU. [IpuHIHIT paboThI, TOAKIIOYEHNE, TPUMEPHI IIPOTPAMMHPOBAHHSI
SD-kapta. UTeHne 1 3amuch JaHHBIX

CuutsiBatens RFID na npumepe RC522. [Tpunuun paboThl, MOAKITIOUESHUE

Pa6ora ¢ Uuteprerom Ha npumepe Arduino Ethernet Shield W5100

BecnipoBoHas cBs3b Ha ocHoBe Moyt Wi-Fi ESP8266

BecnipoBoHas cBs3b Ha ocHoBe Moyas Bluetooth HC-05

BecnipoBoHas cBs3b Ha ocHoBe Moayist GSM/GPRS SIM900


https://www.tinkercad.com/

34. GPS-naBuramus Ha ocHoBe Moyt VK16E. [Ipunmun paboThl, TOAKIIOUYCHHUE, TPUMEPHI
35. Betpoennsie pyHkumm s3p1ka Arduino
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7. OueHo4YHbIE CpeACcTBA AJIsI IPOBeIeHHs MPOMEKYTOYHOM aTTeCTAllNHU:

HpOMC)KYTO‘IHaH arTecTausa UMECT LEJIIBI0 OIPEACINTE CTCIICHb JOCTHIXXKCHUA 3aIlJITaHUPOBAHHBIX

pe3ynbpTaToB 00y4YeHHs MO TUCHUIUIMHE (MOIYJIIO) 32 ONpEAETCHHBIA Mepuoj oOydeHus (cemecTp) U

MOJKET ITPOBOAMTECS B OpMeE 3a4eTa, 3a4eTa C OI[eHKON, SK3aMeHa, 3aITUThl KypCOBOTO IIpoeKTa (paboThl).

JlaHHBIN pa3zies COCTOUT UX ABYX MYHKTOB: a) [Imanupyemsle pe3yabTaTsl 00yYeHHsI U OLCHOYHBIC

CpelcTBa ISl MPOBEACHHS IMPOMEXYyTOUHOU arrectanuu. 0) [lopsmok mpoBemeHUs TPOMEXYTOYHOM

aTTeCTalluy, IIOKA3aTCIN U KPUTCPUUN OLICHUBAHUS.

a) Ilnanupyemble pe3yabTaTbl O0y4YeHHSl M OLIEHOYHbIe CpeACTBAa /I IPOBEAEHHsA

NMPOMEKYTOYHOM aTTecTalum:

Kon
MHMKATOpa Nupukatop noCcTHXEHUS
KOMIIETCHLIUU

OrneHoYHbIE CpeACTBA

YK-1: CnocoOeH ocymecTBIsTh NOUCK, KPUTHYECKUI aHaIN3 U CUHTE3 HH(OPMAaLUH, IPUMEHATh

CHCTEMHBIH nmoaxon JJisd peIIeHrs NOCTaBJICHHBIX 3a1a4

YK-1.1: AHanusupyer 3ajauy, | Bonpocs! 1yt NOATOTOBKH K 3a4€Ty.

BBIJIEIISS ee 0a3oBbIe
COCTaBJISIOLIHNE, 1.
paccMmarpuBaeT u
npeaaraet BO3MOYKHBIE 2
BapUAHTHI perieHus
[IOCTaBJIECHHOM 3aJa4H,
OLIEHMBAsT UX JOCTOMHCTBA U

HEJOCTATKU 3.

Haszosure CIIOCOOBI aJipecanuu
MHKpoKoHBepTepa Arduino u Hapucyite rpad
MyTel mepeaayn JaHHbIX.

Croxute Ba JIBOMYHBIX MHOTOOAUTHBIX YHCIIA.
O0a cnaraeMpIX pacrioOKEHBl B PE3UICHTHOM
MaMATH JTAaHHBIX, HAUYMHAS C MJIAJILIEro ajapeca.
Pesynbrar nomectute B R2.

Hazosure CTIIOCOOBI azpecanuu
MHUKpOKOHBepTepa  Arduin0  u  KOMaH[pbI
nepeiauu JaHHbIX.

OpraHu3oBath MOCIEIOBATEIbHYIO —IEpeaady
JaHHBIX M3 aKKyMYyJsTOpa Ha HYJEBOH BBIBOJ
mopra 2, a Ha HYJEBOM BBIBOJ Tmopra 3
WHBEpCHOE 3Ha4yeHuWe. [lepemadya BBINOIHSACTCS
MJIQ/IIIMMK OUTaMH BIIEpEI.

HazoBute oOmrme XapaKTEePUCTUKU
COBPEMEHHBIX MHKPOKOHTPOJIEPOB M CHUCTEM
cOopa maHHbIX cemeiicTBa Arduino.

Hamummure IporpaMMy OXKHJIaHUS
«OTPULATEIIFHOTO» HUMITyJIbCa CUTHAla TIpH
MOJKITIOYEHHUH JIaTYMKa K 3-My BBIBOIY mopra 1,
IIPY YCIIOBUH YTO HaYaJIbHOE COCTOSIHHE BXOJA —
eIMHUYHOE.

CTpyKTypHas OpraHu3alys MHKpPOKOHBEpTEpa
Arduino. (mazoBuTe 00IIIEe XapaKTEPUCTUKHA U




Kon

WNunukatop nOCTIKEHUS

HHIMKATOpa O11eHOYHBIE CPEICTBA
KOMTIIETCHIIUH
HapuCyiiTe QYHKIHOHATBHYIO CXEMY)
8. TlomcuuMTaTh KOJMYECTBO «IIOJOKHUTEIHHBIX)
MMITYJTECOB TOCTYMAIOIINX Ha BXOX 3 mopra 2.
Pesynbrar coxpanuts B RO Oanka 2.
9. Pacckaxure 00 OopraHu3aiuu o3y
MHUKpokoHBepTepa Arduino. Hapucyiite u
MOSICHUTE POrpaMMHYI0 MoJienb Arduino.
10. Hanwmmure Oporpammy hopmupoBaHUs
HEePHOMYECKOT0 YIPABJISIOIEr0 BO3ACHCTBUS
(Meanjp) Ha 2 BBIBOZIE MTOpTa 3.
11. Pacckaxure 00 OpraHu3aIyuu I3y
MHUKpOKOHBepTepa Arduino U perucrpax
CIICLHAILHOTO Ha3HAYCHHUSI.
12. Pacckaxute O perucrpe cjioBa COCTOSHUS
nporeccopa.
YK-1.2: Omnpenenser, [loaroroBnennsie u odopMIeHHBIE TabOpaTOpPHBIE
MHTEPIPETUPYET U | paboThl.
pamKupyeT  HWH(POPMAIHIO,
TpebyeMyto s peleHus 3amura 1abopaTOpHBIX padoT.
MOCTaBJICHHOMN 3aja4u;
Tembl 1a6opaTOpHBIX padoT:
OCYILIECTBIISIET HOKCK
UHQOPMAIUK TI0 Pa3InYHBIM
THIIAM 3a1POCOB 1. 3HaKOMCTBO C HWHTETPUPOBAHHOM OTJIaJ04YHOMN
cpenoit  Tinkercad. IlpaBunma 3amucu mporpamm.
YK-1.3: IIpn o0paboTKe IIpaBuna 3anucn  komaHa. [IpaBmia  3ammcu
uHpopmanuu OTIIMYACT | IPeKTHB.
thaxTel 0T MHEHHH, | 2. Opranu3zanus BPEMEHHOU 3a/ICPKKH
MHTEPHPETalHii, OUEHOK, | iporpaMMHBIM ~ CIOCOGOM B MHKDPOKOHTpOJLIEpE
bopmupyer coOCTBEHHBIE | Arduino.
MHCHHA W CYXICHUSA, | 3 BpimonHeHHE apU(PMETHUECKUX M JIOTMYECKUX
APryMECHTHPYCT CBOH | omeparuii ¢ JBOMYHBIMA MHOTOOAUTHBIMHU YHCIIAMH.

BbIBOJIbI U TOUKY 3pCHUA

4. ®opMupoBaHME BpPEMEHHOU
WCITOJIb30BAaHNEM TaliMEPOB.

5. UccnenoBanue pexxuMoB pabOThl YHUBEPCAIBHOTO
npuemonepenardnka (UART).

3aICPIKKU C

6. HccnenoBanue pEXUMOB paboThI
aHajoro-nugpoBoro Mpeodpa3oBaTes.

7. HccnenoBanue CUCTEMBI IIpEPBIBAHUI
MHUKPOKOHTPOJLIEPA.

OIIK-1: Croco0eH TPHUMEHSATh €CTeCTBEHHOHAYYHBIE W OOIICHMH)KCHEPHBIC 3HAHMS, METOJIbI
MaTeMaTHYECKOTO aHallM3a M MOJCIMPOBAHUS B WH)KCHEPHOW MIEATENbHOCTH, CBS3aHHOW C

MPOCKTUPOBAHUEM U  KOHCTPYMPOBAHUEM,

KOMITJICKCOB IIMPOKOI'0 Ha3HAYCHU A

TCXHOJIOTHUAMU  TTPOU3BOJACTBA HpI/I60pOB u

OIIK-1.1:

IIpumensier 3HAHUSA

Bompock! 11t OATOTOBKH K 3a4eTy.
1. Tlomyuuth MaccuB u3 255 OalT mepeaaHHBIX




Kon
HHIIKATOpa

WNunukatop nOCTIKEHUS
KOMIIETEHITUHA

O11eHOYHBIE CPEICTBA

MAaTE€MaTUKU B HHXEHEPHOU
IIPaKTUKE npu
MOJIETTMPOBaHUH

O No gk

10.

11.

12.

13.

BHEUIHUM ycTpoiictBoM uepe3 UART mnopt u
IIOMECTUTh 3TOT MAacCCHB B NaMATh JAaHHBIX
UCHOJb3Ys KOCBEHHYIO aJipecaluro.
(cxopocts pabotet UART 1200 6ut/c)
Pacckaxxute 00 opranu3anuu nopToB BBOjIA —
BBIBOJIa MUKpOKOHBepTepa Arduino. (oomue
CBEJ/ICHUS, aJIbTEPHATUBHBIC (PYHKIINN)
Pacckaxute o pexxumax paboThl TaliMEPOB —
CUCTYMKOB MHKpPOKOHBepTepa Arduino.
[MTosicaute noruky padotst T/C 0 B pexume 0.
[Tosicaute noruxy padotst T/C 0 B pexume 1.
[Tosicaute noruxy padotst T/C 0 B pexume 2.
[Tosicaute noruxy padotst T/C 0 B pexxume 3.
PacckaxuTe 0 HOCJIEI0BATENbHBIX
uHtepdeiicax  MukpokoHBepTepa Arduino.
OcobenHoctu u PEXKUMBI paboThI
nocienosarenbHoro uatepgdeiica UART.
[Tosicaure pexumpl 0 w3 paboTel
nocienosarenbHoro uurepgeiica UART.
[Toscaute pexumbl 1 u 2 paboThl
nocienosarenbHoro uurepgeiica UART.
CkopocTh npuema/mepenauv UHGOpMaLUU
yepe3 mnocnenoBarenbHbli  UART  mopr.
Peructpst yIpaBJieHus/cTaryca
npueMonepesaTirKa.

Cucrema mnpepbIBaHUS MHKPOKOHTpOJUIEpa
Arduino (cxema mpepbiBaHHs, TaONUIA
BEKTOPOB pepbIBaHUil, MIPUOPUTETHI
IIPEPBIBaHMM).

Crpykrypa wu  xapakrepuctuku  AIIIL
Peructpsl ynpaBieHusi 1 perucTpbl JaHHBIX.




Kon
HHIIKATOpa

WNunukatop nOCTIKEHUS
KOMIIETEHITUHA

O11eHOYHBIE CPEICTBA

[logrotoBnenHele ©  OQOpPMIICHHBIE J1aOOPaTOPHBIC

paboThL.

3ammTa 1a00paTOPHBIX padoT.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Bemonnenne — mabopartopHeix — pabota  Ha
mwiatgopme: https://www.tinkercad.com/ , temsr
1abopaTOPHBIX padoT:

[Tepoe  BkmroueHue. YcranoBka  Arduino
IDE

DneMeHTapHOe IPOrpaMMHUPOBaHUE Ha MIPUMEpE
MUTaHHUS CBETOINOIOM

OOpabarpiBaeM Ha)xaTHE€ KHONKH Ha IMpUMeEpe
BKJI/BBIKJI cBeTOMOMa. bopemcs ¢ "npebesrom”
KOHTaKTOB

W3ydenne 3akoHa Oma Ha mpuMepe W3MEHEHUs

SIPKOCTH CBETOAMOAA c IMOMOIIBIO
MOTEHIIMOMETPA

CeronuomHas IIKaja 10 CErMEHTOB.
Bpamenunem MOTEHLIMOMETPA MEHSIEM

KOJIMYECTBO CBETSIINXCS CBETOMO/IOB
N3ydenne mupoTHO-UMITYJIbCHOW MOYJISILUS HA
npumepe ynpasienus RGB-cseroanonom
CeMHCErMEeHTHBI MHAMKATOP OJHOPa3pSIHBIN.
BreiBogum mudpsr

WN3yyenne JAMHAMMYECKOW  HMHIUKAMM  Ha
pumepe 4-pa3psiiHOrO 7-CETMEHTHOTO
WHIUKaToOpa

Muxkpocxema casuroBoro perucrpa 74HCS59S.
VYupasnsem Matpuneit u3 4 pa3psg0B, SJKOHOMUM
BBIXOABI Arduino

BbIBOIT TaHHBIX HA CBETOIMOIHYIO MATpPHUITy 8X8
VipaBnsieM Mbe30u3aydyaTeleM: MEHSEeM TOH,
JUTUTENIBHOCTD, UTPA€M MY3BIKY

N3y4yeHue yCUIMTENbHBIX KaueCTB TPAH3UCTOPA
MOSFET. Ha npumepe 3JeKTpOABUTATENsS
U3MeHseM 000pOTHI

VYnpasnsem peiie ¢ TOMOLIBIO TPaH3UCTOPa
dotopesucrop. OOpabaTbiBaeM OCBEIIEHHOCTD,
3a)KHATasl UJIU Tacs CBETOIUOMABI

Jatuuk TtemmepaTypbl aHamoroBeii  LM335.
[TpuHIMn paboTel, mpuMep paboThI
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OIIK-1.2:

IIpumensier 3HAHUsA

€CTCCTBCHHBIX HayK B

WH)XEHEPHOU MpPaKTUKE

BOHpOCBI A TOATOTOBKH K 3a4CTYy.

1.

3anOMHUTL, BO BHCIIHEH ITaMITH JaHHBIX

COJICPIKUMOE PErucTpoB OaHka 2. HaYalbHBINA
azpec BHerrHe#d mamsatu 5000h

Crpykrypa u AIIL
Bo3MoxHOCTH pabOThI ¢ BHEIIHEH MaMSTHIO TIPH

XapPaKTCPUCTHUKU

nomoinu koutposiepa DMA.

[Tepenats conepxumoe Oypepa UART B mamsTh
JAHHBIX UCTIONb3ys KOCBEHHYIO a/IpECallHIo.
paboThI u PErUcCTphI
ynpasneHus/ctaryca AL

Pexxumel

[Tonyunte MaccuB u3 5 OaliT mepegaHHBIX
BHEIIHUM ycTpoiictBoM uepe3 UART mnopr u
IIOMECTUTh 3TOT MacCUB B HaMsiITh JaHHbBIX
UCIIOJIb3YSl KOCBEHHYIO ajpecanuio. (CKOpOCTb
pabotel UART mpousBosibHas)

Bunsl anpecanuyn 1 KOMaH bl BETBJICHUS.
Hanummre nporpaMMmy OXHIaHHMS 3aMbIKaHUS
KOHTAaKTa JaT4MKa C BblAAauel JIorndeckod | Ha
BBIBOJ | mopTa 3.

OUTOBOTO

Buaelt  agpecaunu  wu

IpOIIECCOpa U JIOTHIECKUE KOMAH/IbI.

KOMAaH Bl

Hanumure nporpamMmy OXXKHIaHHUST Pa3MbIKaHUS
KOHTaKTa JlJaTYMKa ¢ Bblaaden jormyeckod 0 Ha
BbIBOJ 3 mopTa 1.

OIIK-1.3:

IIpumensier
oOIIenH)KeHEepHbIC 3HAHUS, B
WH)KEHEPHOU 1€ATEIbHOCTH

IloaroroBieHHble U

odopMIICHHBIE  JTa0OPaTOPHBIC

paboThI.

51.

52.

53.

54.

55.

Brinmonnenue
margopme:
TEMBI

3ammra 1a00paTOpPHBIX  PpaboT.
nabopaTOpHBIX ~ paboTra  Ha
https://www.tinkercad.com/ ,
1abopaTOPHBIX padoT:

Numukarop LCD1602. [TpuHIUTT MTOIKITIOYEHUS,
BBIBOJI Ha HETO MH(POPMAIIUU

['paduueckuii UHIUKATOP. [Tonxiroyenue
nucruies Nokia 5110

VYnpasnsgem cepBONPUBOIOM

OG6pabaTeiBaeM TAHHBIE oT

JUKOWCTUKA. YTPaBICHHE CEPBONPHUBOJAMHU C
IIOMOIIBIO KOWCTHKA
N3yuyenue paboTsI

OpUHIOUIIA araroBoro

4-dazHoro aBUTATENS
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56.

S7.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

OOpaboTka NaHHBIX C JaT4YMKa TEeMIIEepaTyphl
DS18B20

OO6paboTka JaHHBIX C JATYUK BIAKHOCTH U
temnepaTypsl DHT11

Hatunku razoB. IlpuHuun paGotTsl, npumep
paboThI

YaweTpa3BykoBoii natuuk paccrossauss HC-SRO04.
[TpuHIUTT PabOTHI, MOAKIIOYEHUE, TIPUMED
W3yyenne  npuHuuna  padbotsl  3-0CeBOro
THPOCKONIa ¥ aKCeJIepoMeTpa Ha IpuMmepe
GY-521

HK-doronpuémunk u UK-niynbT.
OO6pabaTbiBaeM KOMaH bl OT IYJbTA

Yacel peanbHOro BpemeHH. [IpuHimm paboThl,
MOJKIIFOYEHHE, TPUMEPHI TPOTrPAMMHUPOBAHUS
SD-kapra. UTeHue u 3anuch JaHHBIX
CuuteiBarennr RFID na mnpumepe RC522.
[TpuHIMn pa®oThl, MOAKIIOYEHUE

Pabora ¢ Murtepnerom Ha mpumepe Arduino
Ethernet Shield W5100

becnipoBoHas cBsi3b Ha ocHoBe Moayns Wi-Fi
ESP8266

BecripoBogHast CBsI3b  Ha  OCHOBE  MOJYJIS
Bluetooth HC-05

BecripoBogHast CBsI3b  Ha  OCHOBE  MOJIYJIsS
GSM/GPRS SIM900

GPS-napuranust Ha ocHoBe wmonyns VKIGE.
[Tpunuun paboThl, MOAKIIOUEHUE, IPUMEPDI
Berpoennsie pynkium s3pika Arduino

0) Ilopsnok nmpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/N U KPUTEPHH

OIICHUBAHUA:

IIpomexxyTouHast aTTecTanus N0 JUCUUIIIIMHE BKIFOYAET TEOPETHUECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJaIOIIUMUCS 3HAHUH, U IPAaKTUUECKUE 3a/1aHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BJIaJIeHUH, MPOBOIUTCS B JOpME 3aUeTa B

KOHIIC KaXXJ0Ir'o ceMeCTpa.

MCTO)II/I‘-ICCKI/IC YKa3aHud JJid MOATOTOBKH K 3a4UCTy: JJId NOATOTOBKHU K 3a4CTy CTYACHT AOJIKCH

OCBOHTH BCE U3y4acMbIe TEMBI, B TOM YHCJIC U OTBEJCHHBIC JIISl CAMOCTOSTEIILHOTO 3YyUCHHS, BHITIOJTHHUTh
Y cAaTh Bce rpadWIeCKUe JIUCTHI M BBITOTHUTH BCE JTAOOpaTOPHBIE paOOTHI.

KpI/ITepI/II/I OLICHKHW OCBOCHHUA NJUCHUIIIIUHBI:

— Ha OLICHKY «OTJTHYHO» — 06yqa101u1/1171c51 MOKAa3bIBACT BEICOKUH YPOBCHb C(i)OpMI/IpOBaHHOCTI/I

KOMIIETeHIINH, T.€ CTYAEHT OJDKeH MOKa3aTh BBHICOKMH YPOBEHb 3HAHWH HE TONBKO Ha YpPOBHE




BOCITPOU3BCACHUA U OOBSICHEHHS I/IH(i)OpMaI_II/II/I, HO W MHTCJUICKTYAJIbHBIC HAaBbIKW PCIICHUA 3aad,
HaXO0XXICHUA YHUKAJIBbHBIX OTBETOB K HpO6J’ICMaM, OLICHKH U BBIHCCCHUSA KPUTUYCCKUX CY)KHGHHﬁ;

— Ha OIEHKY «XOPOII0» — 00yJaloNIuiica MOKa3bIBaeT CPEIHUIN yPOBEHD C(HOPMUPOBAHHOCTH
KOMIIETCHIIUN, T.€ CTYJCHT JOJUKEH MOKa3aTh 3HAHMA HE TOJIBKO HAa YPOBHE BOCIPOU3BEACHUS U
oObsicHeHHsT WHGOpPMAIMKM, HO W WHTCIUICKTYalbHbIE HABBIKM pEIICHUS TpoOdjIeM W 3ajad,
HAX0K/IEHUS] YHUKAIBHBIX OTBETOB K IIpobiIemMam;

— Ha OIIGHKY «YAOBJIETBOPUTEJIbHO» — OOYYAIOIIMKCS ITOKA3bIBa€T IMOPOTOBBIA YPOBEHBb
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIMA, T.€ CTYACHT [JOJDKeH [IOKa3aTh 3HAHWA Ha YpPOBHE
BOCIIPOM3BE/ICHUS M OOBSCHEHUS] MH(OpMAlM{, HHTEIUIEKTyajbHbIC HAaBBIKH PELICHUS MPOCTHIX
3a/ad;

— Ha OLCHKY «HEYIOBJIETBOPUTEIbHO» — PE3yNbTaT O0y4YCHHUSI HE JOCTUTHYT, CTYICHT HE
MOJKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U OOBACHEHHS HH(OpMALNU, HE MOXKET
MOKa3aTh MHTEJJIEKTyaJIbHbIE HABBIKH PEIIEHUs MPOCTHIX 3ajau.

— «He 3a4TeHO0» — 00yJaIOIIUIAC TeMOHCTpUpPYET 3HaHus He Oonee 20% TeopeTuuecKoro
Marepuaa, J10MyCcKaeT CYIeCTBCHHbBIC OIUOKH, HE MOKET IMOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKU
peIIeHns IPOCTHIX 3a1ay.

[punoxenue 3
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