MuHucTepcTBO HayKH U Beiciiero oopasoanus Poccuiickoit deneparun
HAIIMOHAJIbHBIN NCCIIENOBATEJIbCKUU
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)
dusznueckuit paKyabTET

YTBEPX/IEHO:

Jlexan ¢usndeckoro GaxkyabTeTa
C.H. ®unumonos

Pabouast mporpamMma AUCIUTUIHBI
ABTOMATH3AIUA IKCTIEPUMEHTA
10 HAIMPaBJICHUIO MOATOTOBKU
03.03.02 ®dusuka

Hanpasnennocts (mpoduib) MOArOTOBKH :
DyHIaMeHTAJbHAS U NPUKJIATHASA PU3HKA

®dopma o0yueHus
Ounas

Kpamudukanms
bakanasp

I'on npuema

2025

COI''TACOBAHO:
Pykosoautens OI1
C.H. ®unumonos

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2025



1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI (MO}IyJ'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-2 CriocoOGeH MpOBOIUTHh HAYYHBIC UCCIEAOBAHUS (U3HUECKUX OOBEKTOB, CUCTEM U
MIPOLIECCOB, 00padaTHIBATh U MPEACTABISATH IKCIICPUMEHTATBHBIE TaHHBIC.

IIK-1 CnocoGeH mNpOBOAWTH HAyYHBIE HCCIECAOBAHUS B BBIOpaHHON 00MacTH C
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

IIK-3 Cnocoben pa3pabaTbiBaTh aNrOpPUTMBl M HPOTPAMMBI, TPUMEHSITH METOIbI
KOMIIBIOTEPHOT'O MOJICTTUPOBAHMS JJISl PEHICHHUS 3a/1a4 TPOPECCUOHATBHOMN JAEATEIIbHOCTH

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK 2.2 Ananu3upyeT U HHTEPIPETUPYET SKCIEPUMEHTAIbHBIE U TEOPETHYECKHE
JaHHbIE, TIOJyUYEHHBbIE B XOJ€ HAYYHOI'O HCCieNoBaHMs, 0000IIaeT MOITydeHHbIE PE3yJIbTaThl,
(dbopMynHpyeT HayuHO 0OOCHOBAHHbBIE BBIBOJIBI 10 PE3YJIbTaTaM MCCIEIOBAHUS

UIIK 1.2 Bnageer nmpakTUUeCKMMHU HaBBIKAMHU HCIIOJIH30BAHMSI COBPEMEHHBIX METOJIOB
HCCIIEeIOBaHMs B BBIOpaHHOM 00s1acTi

HIIK 3.1 3HaeT OCHOBBI MPOrpaMMUPOBAHMS, BIAJAECET HABBIKAMU CO3JAHUS
KOMITBIOTEPHBIX MOJieNiel (PM3NYECKUX SIBJICHUHN U MPOLIECCOB

HIIK 3.2 HWcnonb3yer o0miee ¥ CIENUAIM3UPOBAHHOE MPOTPAMMHOE 00ECTICUCHHE TSt
TEOPETUYECKHX PACUETOB M aHAJIN3a SKCIIEPUMEHTAIbHBIX JaHHbBIX

2. 3ajauy 0CBOEHHSA A CIUIITTHHBI

— [TomyuuTh CBEIEHUS O JOCTYIHBIX PAJAUOITCKTPOHHBIX KOMIOHEHTaX U MIPUHITUTIAX MX
HCIIOJIL30BAHUS;

— [Tomy4uuTh 3HaHMS O TPOrPAMMHUPOBAHUN MUKPOKOHTPOJIEPOB Ha si3bike Cu;

— OcBouTh 0a30BBIC TPUHITUITBEI ABTOMATHU3AITUN (PU3HUECKOTO IKCIIEPUMEHTA;

— HayunthbCst mpOeKTHUPOBATh HECIOXKHBIC YCTPONCTBA aBTOMATH3AITHH.

3. MecTo nucuMn/inMHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMmMbl

JlucruniamHa OTHOCHTCS K 4YacTH oOpa3oBaTeIbHOM MporpamMmbl, (OpMHUPYEMOM
ydacTHUKaMU 00pa30BaTENIbHBIX OTHOIICHUH, BXOAUT B MOJYyJdb MO BbIOOpy "OmnrTuka u
CrieKTpockonus"

4. Cemectp(bl) ocBOeHUs M (popMa(bl) MPOMEKYTOYHOM ATTECTALMHU MO IUCHUILINHE

[IaTe1il cemecTp, 3a4eT

5. BxoaHble TpeOGOBaHUS )il OCBOEHU S JUCUMILIHHbBI

[[J'Iﬂ yCICMHOTI0 OCBOCHUA NUCHUILUINHBL Tpe6y}0Tc;1 KOMIICTCHIINH, C(bOpMI/IpOBaHHbIC B
X04€ OCBOCHHA O6p830BaTeJIBHBIX nporpaMm IMnpeaAmeCTBYOIICI0 YPOBHA O6p2130BaHI/I${.

[[J'Iﬂ yCICMHOTI0 OCBOCHUA NUCHUILUINHBL Tpe6y}0Tc;1 PEe3yJIbTaThbl O6y‘IeHI/I$I 110
CJICAYIOIIUM OTUCHUIITIMHAM: HpOFpaMMI/IpOBaHI/Ie, BHGKTpI/I‘IeCTBO 1 Marda€TusM.

6. SI3pIk peanuzanuu

Pycckuit

7. O0beM AUCHUNIHMHBI (MOIYJIA)

OO61as TpyA0eMKOCTh AUCHHUIIINHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
- Jexnuu: 16 4.
-IPaKTUYECKUE 3aHATHs: 32 4.

B TOM YHCJIE€ MPAKTUYECKAsi MOJArOTOBKA: 16 4.



O0BeM caMOCTOSTENBHOM pabOTHI CTYIEHTA ONpeIesieH Y4eOHBIM TTAHOM.

8. Conep:kanmne TMCHUILINHBI (MOYJIs), CTPYKTYPHPOBaHHOE IO TeMaM

Tema 1. BBenenue B TuCIUIUIMHY

B teme o0cyxaaercst 4To Takoe aBTOMATH3AIMsA, I7Ie OHa MOXKET OTPeOOBATHCS U KaKue
METO/1bl IOCTUKEHUSI aBTOMATU3ALIUU CYIIECTBYIOT.

Tema 2. OCHOBHBIE 3J1€KTPOHHBIE KOMIIOHEHTBI

B Teme 06cyxaar0TCs MPUHIMIIBI paOOTHI 0a30BBIX JEKTPOHHBIX KOMIIOHEHTOB TaKUX KaK
TPaH3UCTOpP, KOHJIEHCATOP, TUO U T.II.

Tema 3. DnemeHThI LU(PPOBOI ATEKTPOHUKHU

[IpuBeneno onucanue OyneBoi aaredpbl U OCHOBHBIX Jiornyeckux aementos M, WMJIN,HE
a Tak ke 00JIee CIOKHBIX AIEMEHTOB TAKUX KaK PErHCTPhl, CYETUYMKHU, MYJIbTUILIEKCOPHI.

Tema 4. ALIT u LHATI

B Teme omnucaHbl Kj1acchl aHAIOTO-IUPPOBBIX U HU(PO-aHAIOTOBLIX MpeoOpa3oBarenei,
MOKa3aH MPUHIINI UX paOOThl U OCHOBHBIE ITPEUMYIIIECTBA\HETOCTATKH.

Tema 5. MUKpOKOHTPOJUIEPHI, BBEICHUE.

B Teme ommcana 0a3oBas CTPYKTypa MHUKPOKOHTpPOJUIEpa, NEPEUYHCIEHbl OCHOBHbBIE
apXUTEKTYphl M CEMEWCTBAa BBIUMCIUTENBHBIX SA€p, NPUBEICHO OINMCAHHE JOCTYIHBIX
nepuQepuitHbIX yCTPONUCTB.

Tema 6. Benenue B s13b1k Cu

B teme pa3buparorcsi OCHOBBI IPOrpaMMUPOBaHUs Ha si3bike Cu

Tewma 7 IIporpammupoBanre MUKpOKOHTposuiepoB AVR Ha s3bike Cu

B Teme ommcaHo nmpuMmeHeHHE s3bIKa CH Ul IPOTPaMMHUPOBAaHUS MHKPOKOHTPOJIEPOB
cemerictea AVR

Tema 7.1. YnpaBneHue BbIX0JIJaMH MUKPOKOHTPOJUIEpA

B Teme moka3aHbl OCHOBBI  YIpaBJ€HHUA BBIBOJAMHU  OOILIEro  Ha3HAYEHUSA
MHKpPOKOHTposiepoB AVR.

Tema 7.2. TaliMepbl CYETYUKH, [IIUM

B Teme onmcan anroput™ paboOThl U yIpaBiIeHHs TAIMEPOB CYETUYUKOB a TaK e METObI
reHepalyy MUPOTHO-UMITYJIbCHON MOTYJISILIUH.

Tema 7.3. IIpepbiBanust

B teme paccka3pIBaeTCs 4TO Takoe€ amnmnapaTHble NPEepbIBAHUS MUKPOKOHTPOJLIEPA, IS
YEro OHU HY’KHbI M KaK X UCIOJIb30BaTh

Tema 7.4. ALIIL, LTAII

B Teme omnucanbl npuHIMOBl  ynpaBiaeHuss Moxayied ALl BcTpoeHHBIX B
MUKpPOKOHTposuiepbl AVR

Tema 7.5.YnpaBiieHre pa3auyHbIMU JBUTATEIISIMU

B Teme ommucanbl cXeMbl M JIOTMKA YIPABICHUS JBUIaTeNIIMH IIOCTOSHHOIO TOKa,
LIAarOBBIMU JIBUTATEJISIMU & TaK € CEPBO-INIPUBOJIAMU.

Tema 7.6. Pe3aucTUBHBIE TATYNKU

B Teme onucanbl nmpuHIUNIBI pabOTHl PE3UCTUBHBIX JATYUKOB YIJIa, CBETA, BIAXXHOCTH, a
TaK K€ MPUBEJICHBI AITOPUTMbI TOAKIOYEHUS JaHHBIX JATYUKOB K MUKPOKOHTpoJuiepam AVR

Tema 8 OnepanOHHbIE YCUIIUTEIN

B Teme omnmcaHO YCTPOMCTBO U OCHOBHBIE CXEMbI HCIOJIB30BAHMS ONEPALMOHHBIX
YCUIIUTEIIEH

Tema 9 Peructpanus onTHYECKOrO U3ITy4EHHUS

B Teme npuBeneHsl yCTpOiCTBa U METOBI Ul PETUCTPALIUNA ONTUYECKOTO M3JIy4ECHHS a
TakK ke JanbHeimme myTd 00paboTKU MOTyYeHHBIX TaHHBIX.

Tema 10 IIpoexTpoBaHue yCTpONCTB aBTOMaTU3aluN

B Teme o0cyx1at0TCsi MPUHLIMIBI aBTOMATU3ALMHU PA3JIMYHBIX MPOLIECCOB C 00CYKICHUEM
BO3MOXHBIX ITOJXO/I0B.



9. Tekymuii KOHTPOJIb N0 TUCHUILINHE

TeKylwuil KOHTPOJIb MO AUCIUIUINHE OCYIIECTBIIAECTCS IyTEM KOHTPOJIS IMOCEIAEMOCTH,

MPOBEJICHUSI KOHTPOJBHBIX Pa0OT, NENOBBIX UTp MO TeMaM U (Qukcupyercs B (opme
KOHTPOJIbHOMH TOYKH HE MEHEe OJHOro pa3za B ceMecTp. OIeHOUYHBIE MaTepuanbl TEKYIIEro
KOHTpOJIs pa3melnieHsl Ha caiite TI'Y B paznene «udopmarus 06 06pa3oBaTenbHOM mMporpaMmmes
— https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂIlOK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS HpOMe)l(yTO‘lHOﬁ aTrrecranmuun

3ayer B MepBOM CEMECTpe MPOBOAMUTCS B YCTHOH M MUCHBMEHHOU (hopMe, BKITFOUALT
MIPE3CHTAINIO MPOEKTa M OmiieT. buier coaep kUt TeopeTHIecKuii BOIpoc.

OHGHO‘-IHI)IG MaTCpuajibl IJIA IPOBCACHUSA HpOMe)KYTOHHOﬁ arreCTall pasMCUICHbI Ha
cante TI'Y B pazgene «Hudopmanus 00  oOpa3oBaTeinpbHON  mporpaMme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE 00ecIeueHne

a) DIEeKTPOHHBIN y4eOHBIN KypcC 10 JUCLUILIMHE B AEKTPOHHOM YHUBepcutete « Moodle»
— https://moodle.tsu.ru/course/view.php?i1d=28987

0) OnleHOUHBIE MaTEepHAIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlH 10
mucrutmnae (https://www.tsu.ru/sveden/education/eduop/).

12. Ilepeuyens yuyeOHOI JiuTEepaTypsbl U pecypcoB cetu UHTEpHeT

a) OCHOBHas JIUTEpaTypa:
— IIpokonenko B.C. IlporpammupoBanue MUKpOKOHTpoIIIepoB Atmel Ha si3bike C/
[Ipokonenko B.C . — M.: Kopona-sek, 2018. — 307 c.

0) TOTIOJIHUTEIbHAS JTUTEpaTypa:

— OcHOBBI TeOpuH ynpasiieHus: YueoHoe mocooue/A.I1. banamos - M.: By3oBckuii
yuebnuk, HUL[ UHOPA-M, 2021. - 280 c. - URL:
http://znanium.com/bookread2.php?book=49191

B) pecypchl cetu MIHTepHeT:

— OTKPBITHIC OHJIAHH-KYPCHI

— Caiit «DnekTpoHuKa s Bcex» - http://easyelectronics.ru

13. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIA

a) JIUIEH3NOHHOE ¥ CBOOOHO paclpoCTpaHsIeMOoe IPOrpaMMHOE 00eCIICUCHHE:
— AVR STUDIO, EASYEDA, PROTEUS ISIS
— myOnuyHO ocTynHble oOnaunbie TexHonoruu (Google Docs, SIHaekc Auck u T.11.).

0) MHPOPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIEeKTpOHHAas oubnmnoreka (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— ObC Jlansb — http://e.lanbook.com/
— OBbC KoncynbtaHT cTyaenTta — http://www.studentlibrary.ru/
— OOpa3oBarenpHas matgopma FOpaidt — https://urait.ru/
— 9bC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/
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14. MaTepuajibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun JUis MPOBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA.

Aymutopun 1 NPOBEACHUS 3aHATUM CEMHHAPCKOIO THUIA, WHIUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJISA U IPOMEKYTOUYHON aTTECTALMH.

[lomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEoy U K
MH(GOPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadoTunkax

CasenbeB Erop Cepreesuu , Kadeapa onTuku u CrieKTpOCKOIIUU, aCCUCTEHT.



