AHa/IMTHYeCKasi CIpaBKa
K porpamMme JOINOJHHTEIbHOH NpodecCHOHAIbHOMN MOAr0OTOBKH (MporpaMmme
npodeccuonaibHoi nepenoaroropku) UT-npoduns (xamee — I ITIT)
«BBeeHHne B NporpaMMHpOBaHHe MUKPOKOHTPOJIJIEPOB»

1. Ienesas rpynna odyqaromuxcs nmo JITIT ITIT

IIporpamma  pa3paborana i cioymaTened, oOydarouuxcs IO
CIELMaJLHOCTSM M HaIpaBJIEeHUSIM IOJTOTOBKH, He oTHeceHHbIM K UT-cdepe,
COrJIacHO IPHIIOKEHMIO K MeTonuke pacuera nokasarens «KoamiecTBo MpuHATHIX
Ha o0yd4eHMe 110 ImporpamMmaM BBICIEro 00pa3oBaHus B cdhepe HHPOPMAIIMOHHBIX
TEXHOJOTHMl 3a CYeT OIODKETHBIX ACCHTHOBAHME (emepanbHoro Oromkera
(HapactaromuM uroroMm, HauymHas ¢ 2021 ropma)», YTBEp)KIEHHOM IpPHKAa30M
Munnudpsr Poccuu ot 28 deBpains 2022 . Ne 143.

2. Tpynoemkocts I IIII coctaBnsier 324 dyaca, MIATEIBHOCTH — 12
MECSIIeB.

3. Heabro AIIII TIIII sBusercs QopMUpoBaHHE Y  CIyIIaTelei,
00ydJaloluXCs MO CHENHMANBHOCTSAM ¥  HalpaBlIeHUSM IIOJTOTOBKH, HE
otHeceHHbIM K HMT-cdepe, cormacHo mnpunoxenuro k Meroauke pacueTa
nokasarens «KonuyecTBO MPUHSATHEIX Ha OOydYeHHWe MO MPOTpaMMaM BBICIIIETO
obpa3zoBaHUsI B cdepe HHPOPMAIMOHHBIX TEXHOJOTHMH 3a CYeT OOKETHBIX
aCCUTHOBAHUM (enepanbHOro OromkeTa (HapacTaroIIUM HUTOroMm, HaumHas ¢ 2021
roza)», yTBepxIeHHO! mpukazoM MuHiudpsr Poccun ot 28 despans 2022 r. No
143, 1 poBBIX KOMIIETEHIHH B 00IaCTH CO3TaHUS AJITOPUTMOB U KOMIBIOTEPHBIX
IIpOrpamMM, MPUTOAHBIX IJIs MPAKTUYECKOro MPUMEHEHHS, a TaKKe MpUoOpeTeHue
o uroram npoxoxzaenus JIIT I nosoit kBamuduxauuu «IIporpammuct» (3
YPOBEHb).

4. IlpuopureTrHas oTpacib 3KOHOMHKH, obecneynBaeMasi
Bpinyckaukamu  JIIIII IIII - wHpOpManHMOHHO-KOMMYHHKALHOHHBIE
TeXHOJIOTHH.

S. IIporpamma JIIII IIII mnpomua 4Yepe3 3KCOEPTH3Y UEHTpa
HENpepLIBHOIO  00pa3oBaHUs  HHCTHTYTa  Pa3BHTHSI  HHJKEHEPHOTrO
oopazoBanus TIIY.

6. Csenenusi 00 anpo6amuu JIIIII ITII: ananoros naunoit JIIIII Her.

7. Hanu4yue corJjalleHHH ¢ OpraHH3alUMsIMH peajbHOro ceKTopa
3KOHOMMKH, 00ecneyHBaOIMUX coOTpyAHuYecTBO B pamkax JIIIT ITII:
- OAO “T'azmpomuedTts” ot 05.08.2020;
- TIAO “Ceepcrans” ot 25.11.2020.
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8. UT-opranm3anum, ¢ KOTOPbIMH O0Opa3oBaTe/ibHasi OpraHU3alUs

BhICIIEr0o O00pa3oBaHHSI — YYAaCTHHK MNpPOrpaMMbl CTPAaTErH4Ye€CKOro
akagemuyeckoro Juaepcrsa «lIIpuopurer-2030» (mamee — By3-y4aCTHHK
[IPOrPaMMEI) OCyLIecTBJsIeT B3auMoJeiicTBHe B pamkax peaausauuu JITITI
III1:

- 00O “T'azmpomuedTh-ABTOMaTU3anus”’, MTHH 8905032469;
- 000 “MHT3K”, MUHH 7017236286
- 000 “MaiituTex”, UHH 7731400857.

9. PyxoBoauTesb «uH(ppoBoii kKadeapbI»
CeemeHuss o pykoBonmuTene «Uu(GpoBOM Kadenpel» IPEACTaBICHB B
[Tpunoxenun 1.

10. PykoBoautens JTIIT ITIT
Csenenus o pykosoaurene I [T npencranens! B [Ipunoxenuu 2.

11. ABTopsl u npenogasaTean I ITIX
Ceenenuss o6 aBropax u npenogaBareissx I I npencraBnensr B
ITpunoxxenun 3.

12. Penen3uu na /JAIIII IIII or mHAycTpHAJBHBIX NAaPpTHEPOB, KOTOpPHIE
ABJSAIOTCH JKcIepraMH B 00JacTH HH(POPMALMOHHBIX TEXHOJOIMH H
CO3JaHHMsl AJIOPHTMOB, NpPOrpamMM, IMPHIOAHBIX [AJs HNPAKTHYECKOIO
NpPHMEHEHHUA:

H H. Pybyose Hauanvnux omoena paspabomxu ecmpoenuvix cucmem OO0
“HUHT”-2 nucma.

. C. Knumenmves HauaneHux cexmopa 2eouH@opmayuoHHo20 obecnedenus
AO “TomcxHHIIHnegpmv” - I nucm.

U H. Pybyoe Hauanvhux omoena paspabomku ecmpoeruvix cucmem OO0
“OneTum -1 nucm.

PenteHsun uHyCcTpHaNbHBIX AapTHEPOB MpeacTaBieHbl B [Ipunoxennu 4.

N.o. pextopa TITY Cenues JI.A.
. \ \
IIpopekTop o oGpa3zoBaTeIbLHON K \ N \\
NEeATEIIEHOCTH X g S ComnosreB M.A.



IIpunoxenue 1

Pe3rome pykoBoaurenst «uugposoi kageapb»

®I'AOY HU Tomckuii moJTUTEeXHUYECKUI YHUBEPCUTET

DdUO: 3apHUIBIH AJTEKCaHIP

JlOmKHOCTB:
Crapumuii  mpemnojiaBaTenb
3JIEKTPOHHON WHKEHEPUU

OTHEJIEHUS

V4yHas cTemeHs, | -
YUYEHOE 3BaHHUE:!

Crax megarorndeckoi paboTHI B 7 net
Opranuvs3anuAax BbBICHICTO
oOpazosanus Poccutickoit
depepanuu:
Crax npakTHuecKoi paboThl B
7 net

po(hUIBHON OpTaHN3aIluu:

HNudopmarus 06 onbiTe yrpaBieHUs
IMPOCKTHBIMH KOMaHJaMH

1. ®LII Ne ITHUDOP AAA-A17-117101850012-3 o Teme
"Pa3zpaboTka u co3aHue dKcrepuMeHTanbHbIX noacucreM MKAC
HIT". Kypatop yacTu npoeKTa Mo CO3IaHUI0 CUCTEM
aBTOMAaTHU3alUH.

2. PykoBonmuTens rpanTa 61arorBoputenabHoro Gonaa «Cucremay.
Haumenosanue: «Crucrema aBTOMaTH3aLUH IPOU3BOICTBAY

3. HayuHblif KOHCYJIBTaHT U PYKOBOAUTEIb CTYyI€HTA IO
nporpamme YMHUK 1o teme: «Pa3paboTka mporpaMMHOTO
MOJyJIsl HACTPOWKH, KOHTPOJISI ¥ YIPABJIEHUS IPOLIECCOM
He(TenepepabOTKH Ha OCHOBE KHOEP(PUINIECKOTO TIOIXO01a»

IIepeuyens HayuHO-
UCCIIEI0BATENbCKUX [IPOEKTOB, 10
HaIPABJICHUSIM, CBSI3aHHBIM C
IU(PPOBBIMHI TEXHOJIOTHIMH, B
KOTOPBIX OBITO OCYIIECTBIECHO
ydacTue B JII000H poJIH:

1. UAD CO PAH, x/n Ne 4701/16.02.01-210/2021 ot 25.06.2021
OTIBITHO-KOHCTPYKTOpPCKHE paboThl 1o Teme: «OnbITHBII 00pasen
OCHACTKH AJISl CHCTEMBI yIIbTPa3BYKOBOT'O KOHTPOJIS CBApHBIX
mBoB», 2021 1.

2. AO «I'HII P® TPUHUTU», x/n Ne 226/3903-/1/16.02.03-
363/2021 ot 27.12.2021 Ha BHINOTHEHNE HAYYHO-
HCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT 1Mo TeMe:
«DopMHpOBaHKE UCXOHBIX TEXHMUECKHX TpeOOBaHUii, pa3paboTka
U CO3JJaHHE CUCTEMBI AUCTAHLIMOHHOI'O TEIIOBOI'O KOHTPOJIS
na3zepHoi pe3ku razonuddy3noHHbIX Mamuey, 2021-2022 rr.

3. AO «Kommo3ut», x/a Ne
2124020301221000000000000/16.02.01-171/2022/1076/0220-22
o1 07.07.2022 Ha BBINOJIHEHUE COCTABHON YaCTH HAy4HO-
HCCIIeIoBaTeNbCKOM paboTer, 2022 T.

[Ty6nukarmm 1o TeMaTHKam,
CBSI3aHHBIC c U POBBIMH
TEXHOJIOTHSIMU B COOTBETCTBYIOLIEH
MPUOPUTETHON OTPACIIA SIKOHOMUKH:

1. [Ipobnematuka mepeHoca aJIropuTMOB OOy4YEHHS C
MOJIKPEIUIEHNEM C IMHUTAIIMOHHBIX MOJIENEl Ha PeabHbIE OOBEKTHI
Ycenko K.10., 3apHHIIBIH A.IO.
B cOopHuKe: MOJIOAEXD 4 COBPEMEHHBIE
NHOOPMAIIMOHHBIE TEXHOJIOI'MU. Coopuauk TpymoB XIX
MexTyHapoJHOW HAYyIHO-TIPAKTUIECKOH KOH(EPEHIINHU CTYICHTOB,
aCIHUPAaHTOB U MOJOABIX yueHbIX. Tomck, 2022. C. 335-337.
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2. UcnbiTaTenbHbIl  CTEHA I TOYHOTO  OTCICKUBAHUS
MOJIOXKEHUS OECITUIIOTHOTO JIETATENILHOTO arapara B IPOCTPAaHCTBE
3apHUIIBIH AlO., [Tamanma O.M.

B cOopHUKe: MOJIOAEXDb nu COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. CoopHMK  TpyAOB
XVIII MexnyHapoIHOW HAaydHO-TIPAKTHUECKON KOH(epeHIHH

CTYJICHTOB, aCITUPAHTOB U MOJOJBIX yueHbIX. Tomck, 2021. C. 411-
412.

3. Pa3paboTka mporpaMMHOTO MOTYJIsl HACTPONKH, KOHTPOJIS U
yhopaBlieHHsT — mpoleccoM — HedremepepaOOTKH  Ha  OCHOBE
KHOeppU3NUECKOTO nojxozaa
3apHUIBIH AlO., [ToaxoBEIpOB n.A.

B cOopHUKe: MOJIOAEXDb u COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. CoopHuK  TpyAOB
XVIII MexnyHapoIHOW HAaydHO-TIPAKTHYECKON KOH(epeHIHH

CTYJEHTOB, aCIIMPAHTOB U MOJIOJIBIX yueHBIX. Tomck, 2021. C. 479-
480.

4. CHHTE3 CUCTEMbI aBTOMATUYECKOTO YIIPABICHHS Ha OCHOBE
MoJIX0/1a o0yueHus c MOJIKPETUICHUEM
3apHUIIBIH AlO., Ycenko K.IO.

B cOopHUKeE: MOJIOJAEXD 41 COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. COopHUK  TpyIOB
XVII MexayHaponHold HaydHO-TIPAaKTHUECKOW KOH(epeHIH

CTYJEHTOB, aCIIMPAHTOB U MOJIOJBIX yueHbIX. Tomck, 2021. C. 500-
502.

5. Peanuzamus  mudpoBoro  ABOMHUKA IS CcTeHIa
(uznIecKoro nmonoous 1o H3YYCHUIO aJITOPUTMOB
ABTOMATHYECKOTO YIPABJICHUS B THIPOJAWHAMHYCCKHX CHCTEMaXx
3apHUIIBIH AlO., SeHko AA.

B cOopHuKe: MOJIOAEXD n COBPEMEHHBIE
NHOOPMAIIMOHHBIE  TEXHOJIOI'MU. COopHUK  TpyIOB
XVII MexayHnaponHold HaydHO-TIpaKTHUECKOW KOH(epeHIn

CTYJEHTOB, aCIIMPAHTOB M MOJIOJIBIX yueHbIX. Tomck, 2021. C. 520-
521.

6. Meton CHHTE3a perysstopa pobacTHOrO o
MepeperyimpoBaHuio Uil acy TI C  HapaMeTpudecKon
HEOIPEIETICHHOCThIO

Hasuun A.B., 3apaunsi A.1O., Edumor C.B., [Tonkoseipos U.A.,
3amsaTuH C.B.
IIpomeiiennsie ACY u koHTposutepsl. 2021. Ne 4. C. 3-11.

7. Cunte3 u anpodarust TMHEHHO-KBaAPaTUIHOTO PErysiTopa
JUTsL CUCTEMBI «ball-on-plate»
Kyprunos 4.0, 3apHULBIH AIO.
B cOOpHUKeE: COBPEMEHHBIE I[TPOBJIEMBI

MAHIMHOCTPOEHU . Coopuuk tpymor XIII MexxyHapoaHoi
Hay4YHO-TexHHUYecKor KoHpepeHuu. Tomck, 2020. C. 101-102.

8. Pazpabotka y4eOHO-HCCIEOBATENLCKOIO CTEHAA s
0oTpabOTKH AalTOPUTMOB YIpAaBJIEHUS pOOOTAaMH B  YCIOBHUSIX
HEYAEKUBAIOLINX cBsI3eit
Kyprunos 4.0, 3apHULBIH AIO.

B cOopHuKe: MOJIOJJEXD u COBPEMEHHDBIE
NHO®OPMAIIMOHHLBIE TEXHOJIOI'MU. Coopuuk Tpynos XVII
MesxayHapoJHOH HayYHO-IPAKTUIECKOW KOH(PEPEHIINHU CTYACHTOB,
aCIUPaHTOB U MOJIOABIX y4ueHbIX. Tomck, 2020. C. 256-257.

9. [IpoexTrpoBaHUEe CHUCTEMbI TPYIIIOBOTO YIPABICHUS HAa
npuMepe JIMKBUAALMHU TOXKAPOB HA OTKPBITOW MECTHOCTH C




UCTIONIb30BaHUEM  METOJOB  OOydYeHHs C  MOJKpEIIeHUEM
Tronnepon KB, Vcenko KIO., 3apHULIBIH AIO.
B cOOpHHKeE: MOJIOJAEXDb nu COBPEMEHHBIE
NHOOPMAIIMOHHBIE TEXHOJIOT'MU. Coopuuk TpynoB XVII
MesxayHapoJHOH HayYHO-IPAKTHIECKOW KOH(PEPEHIINU CTYACHTOB,
aCIUPaHTOB U MOJIOABIX yueHbIX. Tomck, 2020. C. 260-261.

10. Cyber-physical system prototype development for control of
mobile robots group for general mission accomplishment
Fadeev A.S., Zarnitsyn A.Y., Tsavnin A.V., Belyaev A.S.
B coopuuke: AIP Conference Proceedings. International Scientific
and Practical Conference "Modeling in Education 2019". 2019.

11. PazpaboTka MaTeMaTHYeCKON MOIEIHM KBaJpOKONTEpa Ha
OCHOBE MOJIETH parrot minidrone rolling spider
Kammpun A.C, ®denoroB AN, 3apHHULIBIH A1O.
B cOopuuke: Mojonexs W COBpEeMEHHBIC HH(MOPMAIMOHHBIC
texaonorun. CoopHuK TpymoB XVI MexmyHapomHOW HaydHO-
MPaKTUIECKOW KOH(PEPEHIIMU CTYIEHTOB, aCIMPAaHTOB U MOJOMABIX
yueHbIX. Tomckuil monurexundyeckuii yausepcuter. 2019. C. 311-
312

12. Peanuzamus  nBwkeHuss poOOTa 1O  TPAGKTOPUU  C
HCIIOJIb30BAaHUEM I perymstopa
Kammpun  A.C, ®enotoB AU, 3apauneH  AL1O.
B cOopuuke: Momnoaexxs U COBpeMEHHBIE HH(DOpMAIMOHHBIC
texHonornu. CoopHuk TpyaoB XVI MexayHapoaHOH Hay4dHO-
MPAKTHYECKON KOH(EPEHIIMH CTyIEHTOB, aCIIMPAHTOB U MOJIOJIBIX
yueHbIX. ToMckuil nonmurexuudeckuid yauepcuret. 2019. C. 313-
314

13.  Kubepdmusmueckoe ympaBieHHE COPTUPOBKON (hparMeHTOB
pHCYHKa KapTHUHBI
I'pomaxkoB E.U., 3apuuusin A.JO., LlaBaun A.B., Jleonor C.B.
W3BecTus Tynbckoro FOCYJAapCTBEHHOIO  YHUBEPCHUTETA.
Texunueckue Hayku. 2019. Ne 12. C. 575-582

14.  Development of the video stream object detection algorithm
(vsoda) with tracking
Zarnitsyn A.Y., Volkov A.S., Voycehovsky A.A., Pyakillya B.L
Austrian Journal of Political Science. 2019. T. 19. Ne 22. C. e1.015

15.  PazpaboTka  0e€3JaTYMKOBOM  CUCTEMBI  YIPaBICHHS
CUHXPOHHBIM JIBUTATEJIeM C MOCTOSHHBIM MarHUTaMH TIOCPEACTBOM
OIICHKW TMOJTHOTO BEKTOpPa COCTOSIHHSL HA OCHOBE IPHMEHEHUS
CUTMa-TOYEYHOTO ¢unpTpa Kammana
3apuaunpia A.1O., Jleonos C.B., ®énopor H.D., CumopoBa A.A.
B cOOpHUKeE: MOJIOAEXb n COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOI'MU. cOopauk TpynoB XV
MesxTyHapOoTHOW HAYYHO-TIPAKTUIECKON KOH(EPEHIINHU CTY/IEHTOB,
aCTIIMPaHTOB u MOJIOIBIX YUYEHBIX. HanumonanbHbii
ucciaeaoBaTenbCKuii TOMCKHMN MOJUTEXHUYECKU YHUBEPCHUTET.
2018. C. 114-115.

16. PazpaboTka anropuTMma CIEXEHHS 3a Paclo3HAHHBIMH II0
BUICONIOTOKY 00BEeKTaMu
Bonko A.A., BoiiuexoBckuit A.A., 3apuuusin A.1O., [Taxwmins
b.N.

B cOopHUKe: MOJIOEXD u COBPEMEHHbBIE
NHO®OPMALIMOHHBIE TEXHOJIOI'MU. c6opuuk TpynoB XV
MexTyHapoJHOW HAYyIHO-TIPAKTUIECKON KOH(EPEHIINHU CTYICHTOB,
ACIIMPAaHTOB "u MOJIOIBIX YYEHBIX. HarmmonansHbIit




ucciaeaoBaTenbCkuii TOMCKUN TOJUTEXHUUYECKUN YHUBEPCHUTET.
2018. C. 132-133.

17. AHamM3 METOIOB TPOCKTHPOBAHUS W OKOHOMHYECKOE
000CHOBaHME  TPUMEHEHHS  CHHXPOHHBIX  JIBUTATEICH ¢
MOCTOSTHHBIMU MarHuTaMu
3apHUIIBIH A TO.

B c6opuuke: HAYKA. TEXHOJIOT'MW. THHOBAIIMH. Coopauk
Hay4yHBIX TpyJ0B B 9 vacTax. nofx pen. E.I'. I'yposoit. 2016. C. 120-
121.

18. Pa3paboTka cHCTEMBI ONTUMAJIBHOTO  pacCIpeaeiICHUs
pecypcamu

3apuunsi A.1O., 3BonnoBa K.K., Uepenanuenko K.A., JlyTkeBnd
N.IL.

B cOopuuke: Momnoaexxs M COBpeMEHHBIE HH(DOpMAIMOHHBIE
texaonorun. Coopauk TpynoB XIII MexmyHapomHoii HaydHO-
MPAaKTUYECKOW KOH(EPEHIUHU CTYIEHTOB, aCIIUPAHTOB U MOJOABIX
y4€HBIX: B 2 ToMax. HarmoHaneHbIH uccienoBaTenbcKuii ToMCKmit
MONMTEXHUYeCcKni yHuBepcuteT, WHctuTyT kmbepHetuku (MK);
[lox penakuueii T. E. Mamonosoi. 2016. C. 149-150.

19. HccnenoBanme IUHAMHKHA CIEIIIINX CHUCTEM CTEHOA C
aKTHBHOM CHCTEMOW 00e3BeIINBaHUS AJISI UCIIBITAHUI PACKPBITHS B
3€MHBIX YCIIOBHUSIX KPBLIbEB COJIHEYHBIX Oarapeit
3apHHUIIBIH AIO., ManpIieHKo A M.
B cOopHUKe: MOJIOAEXD nu COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOI'MU. c6opauk tpymos XIV
MexayHapoJHOH HayYHO-IPAKTHIECKOW KOH(PEPEHIINU CTYACHTOB,
ACTIIMPaHTOB 51 MOJIOZBIX YUYEHBIX. HauunonansHeiit
uccaeaoBaTenbCKuii TOMCKUMH MNOJUTEXHUYECKUH YHHBEPCHUTET,
Wucturyt kubeprernku. 2016. C. 268-269.

20. OHepro3apPeKTUBHOCT, W OKYNMaeMOCTh CHHXPOHHBIX
JIBUraTeneu c MOCTOSIHHBIMU MarHuTamu
Pri6ax AN, 3apHUIIBIH A0, Brnacos K.C.
B cOOpHHUKE: MOJIOAEXD " COBPEMEHHBIE
NHO®OPMAIIMOHHBIE TEXHOJIOI'MU. c6opauk TpymoB XIV
MesxayHapoJHOH HayYHO-IPAKTHUECKOW KOH(EPEHINU CTYACHTOB,
aCTIIMPaHTOB u MOJIOJBIX YUYEHBIX. HanmnonanbHbIi

HCCIEN0BATENbCKUM TOMCKUN TNOJUTEXHUUYECKUH YHHMBEPCHUTET,
WuctutyT kubepuetuku. 2016. C. 325-326.

21. HccnenoBanne IUHAMHYECKUX CBONCTB BEPTHKAIBHOIO
KaHaJa AKTUBHOMI CHJIOKOMTICHCUPYFOTIHH CUCTEMBI
3apHULIBIH AlO., 3BOHIIOBA K.K.

B cOopumke: WmxeHepus st ocBoeHuss KocMoca. COOpHUK
HayuHbIX TpynoB IV Bceepoccuiickoro mononexHoro dopyma ¢
MEXIYHApOIHBIM ydacTHeM. HanmoHanpHBINA HMCCIIeI0BaTEIbCKUN
Tomckuii monutexuudeckuii yausepcurer. 2016. C. 45-48.4

Hons pabouero BpEMEHU
OTBOAMMAs  HAa  pealU3alHIo
npoekTa «Lludpossie kadpenpb»

70%




[Tpunoxenue 2

PykoBoauTe/ib 10MOJHUTEIbHON NPOdecCHOHATBLHON MOAT0TOBKHU

(mporpamme npogeccuonabHoi nepenoarorosku) UT-npoduis

(manee — JIIIII ITIT)

Caenenns o pykosoaurese JIIIII ITII «BBegenne B nporpaMmmMupoBanme

MHKPOKOHTPOJLIIEPOB»

®PI'AOY HU Tomckuii moIuTeXHNYECKHH YHHBEpPCUTeT

v/

DdUO: Mpeiko Esrennii AnexceeBud
JlomKHOCTB: Jouent OUT
Y4y€Has CTeleHsb, | K.T.H.

y4€HOE 3BaHUE:

Crax memarorudeckoid paboThl B | 6 JeT
OpraHu3anMsIX BBICILIETO
oOpa3zoBaHHs Poccwuiickoit
Denepanuu:
Crax mnpakTHueckoi paboThl B

6 net

poUIBHON OpraHN3alUN:

Ilepeuenn Hay4YHO-
HCCIIEIOBATENBCKUX IIPOEKTOB, 110
HalpaBJICHUSIM, CBSA3aHHBIM  C
IUGPOBBIMU  TEXHOJOTHSAMU B
COOTBETCTBYIOIIEW IPHUOPUTETHON
OTpaciii 3KOHOMHUKH B KOTOPBIX
ObUIO OCYILECTBICHO Y4YacTH B
060 poru:

1. ®UIT «MccnemoBanuss U pa3pabOTKH MO TMPHOPUTETHBIM
HaIpaBJICHUAM pa3BUTHS HAay4YHO-TEXHOJIOTUYECKOTO
kommiekca Poccum Ha 2014—2020 ronpl», coriamenue Ne

05.578.21.0272 or  20.12.2018 T. (YHUKaJIbHBIN
uaeHtupukatop mnpoexkta RFMEFIS7818X0272) mo Teme:
«Pa3paboTka  TEeXHMYECKHMX  pEIIeHWH W  ammapaTHo-
IPOrpaMMHOTO  KOMIUIEKCA  YOpaBlIeHHUA  LUPPOBBIMU
ANEKTPUYECKUMU MOJICTAaHIUSIMU JUISI MOCTPOCHUS
UHTEJUIEKTYalIbHOM  sHeprocucremel»,  2018-2019  rr,,
WCIIOJIHUTEIb.

2. PODU, Ne 18-47-700010 p_a, PazpaboTka TeOpeTHUECKUX
ocHOB u peanuzauusa Ha [IJIMC cuctembl KOMIBIOTEPHOTO
3peHust OECIIIOTHBIX JIeTaTENbHBIX anmapaTos, 2018-2020 rr.,
HCTIOJTHUTEb.

[lepeuens TPOEKTOB B 00JACTH
UT, B KOTOPBIX OBLIIO
OCYIIECTBIICHO y4YacTue B JIHOOOH
pOoJH 3a MoceHNuE 2 Toa:

1. POOU, Ne 18-47-700010 p_a, Pa3zpaboTka TeopeTHUECKUX
ocHOB u peanuzauusg Ha [IJIMC cuctembl KOMIIBIOTEPHOTO
3peHust OECIIMIIOTHBIX JIETaTeNNbHBIX anmapaTos, 2018-2020 rr.,
WCIIOJTHUTEIb.

2. 000 "TomMUYC-mpoext", x/1 Ne 4-673/16Y ot 26.09.2016
«Pa3paboTka cpecTB TEXHUYECKOTO 00ECTIeYeH s YCTPOCTB
cOopa MaHHBIX, KOHTPOJS M 3alIUTHl SJIEKTPOPU3NUECKON
YCTaHOBKH TOKaMak», 2016-H.B. IT., UCTIOJTHUTEIb.
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Ilepeyens npoexToB B obaactu UT, B
KOTOPBIX ObLJI0 OCYIIECTBJIEHO Y4acTHe B
J1000ii poJiu 3a mocJieHue 2 rojaa

Mpiko Esrennii AnexkceeBuu

1. PODU, Ne 18-47-700010 p_a, Paspabotka
TEOpETHUECKUX OCHOB M peanmsanus Ha [IJIMC
CHCTEMBl KOMIIBIOTEPHOT'O 3PEHUsI OECHMIOTHBIX
JeraTenbHbIX — anmapatoB,  2018-2020  rr.,
HCTIOJTHUTEb.

2. 000 "ToMNYC-mpoext", x/1 Ne 4-673/16Y ot
26.09.2016 «Pa3zpaboTka CpeACTB TEXHHYECKOTO
oOecriedeHus1 yCTpOHCTB cOopa NaHHBIX,
KOHTPOJISI U 3AIUTHI 3IEKTPOPUIUIECKON
YCTaHOBKH TOKaMak», 2016-H.B. IT.,
HCTIOJTHUTETb.

AnppeeB Cemén AnexceeBud (pUBIEUEHHBIN
BHEIITHUH CHIEIUAIIHCT)

000 "ToMUYC-mpoekt", x/a Ne 4-673/16Y ot
26.09.2016 «Pa3paboTka CpeACTB TEXHHYECKOTO
o0ecriedeHus yCTpOHCTB cOopa 1aHHBIX,
KOHTPOJISI ¥ 3aIUTHI SIEKTPOPUIUIECKON
YCTaHOBKHU ToKamak», 2016-2021 rr.,
HCTIOJIHUTEIb.




PEILLIEH3 U5
HA J0NOJHHTEABHYIO NIPO(eccHOHAILHYIO ITPOTrPAMMY HEPenoAroOTOBKH
«BBejienue B nporpaMMupoOBaHHe MUKPOKOHTPOLIEPOBY
AsTop nporpammel: Meiiko Esrenunit Anexkceesuy
K.T.H., gouent OUT UIITATP TITY

Peanusyemass rnporpaMma fpeaHasHaveHa Juid  chaymateneil.,  obywarommxcs 1o
JONOJHATENLHOM npodeccHonanbrOil nporpamme npodeccoranbroil nepenoaroroskn (1T
[1IT) «Bpenenne B NporpaMMHpPOBAHHE MHKPOKOHTPOLIEpPOB», paspaborannoii Msemxo E. A,
aouentom OWT UIIUTP TITY. Tlporpamma manpasnesa Ha (opmuposanye HHPPOBBIX H
pasBuTHE NPO(ECCHOHATBHBIX KOMIIETEHILHH B 001aCTH CO3aHHs aNTOPHTMOB H KOMITBIOTEPHBIX
[IpOrpamMm, MPUTOAHBIX JUISl IPAKTHYECKOTrO IPUMEHEHHUSI.

B coBpeMeHHOM MHpe MHKPOTIPOLECCOPBl M MHKPOKOHTPOIJIEPH! AKTHBHO MPHMEHAIOTCS B
Pa3IHYHBEIX YCTpoicTBaX OBITOBONH TEXHHKHM, MEIHIMHCKHX npubopax, OOPTOBLIX CHCTEMax
VIPaBICHAS TPAHCOOPTHBIX CPEICTB, MOOMIIBHBIX YCTPOHCTBAX, CHCTEMaxX AaBRTOMATH3AIAH
IPOHM3BOJICTBA M YHPABJICHUS TEXHOIOIHYECKHMH OOBEKTAMH. AKTYalbHOCTH [1POrpamMMbl
00yClIOB/IeHa OYEeBH/IHON HEOOXOAMMOCTHIO TOBBILCHHS YPOBHS KOMIETCHTHOCTH B 00JIaCTH
MPOrPaMMHPOBAHKS BCTPAUBAEMBIX CHCTEM /Ui CO3JIAHUS MPOrPaMMHO-AIapaTHbiX KOMIJIEKCOB
Pa3NNYHOTO HA3HAYECHHA.

[TporpaMma HEpEeHOArOTOBKH ONMPAETCs Ha OCHOBBI HHOOPMATHKH W JIHCKPETHOH
matemaruku. CojiepkaHue NaHHON NPOrpaMMbl YHHTBIBAECT MPO(ECcCHOHANLHBIE CTAHAAPTHI
06.001 «ITporpammucty, 06.028 «CucreMHblii IporpaMmMucT».

- Obwem JIIT IIT — 324 yaca. [IporpaMMa cOCTOMT M3 TpEX MOjYyJeH, NMOCIEAOBATENLHO
CBA3AHHBIX JAPYT C JIPYTOM:

«Ocnosbl  pazpaborkn  nporpamm  ma s3pike Cu». Msyuenue ocHOB  a3bIka
[TPOrpaMMHPOBAHUSA KaK HHCTPYMEHTA /Ui paspaboTKH MPOrpaMm Ul MEKPOKOHTPOILIEPOB.

«APXHTEKTYPA2 MHKPONPOLECCOPOB B MHKPOKOHTPOLIEpoB». M3yueHne apxuTexTyphl
H BHYTPEHHEro yCTpoHCTBa MHKPOKOHTposuiepa Ha npumepe apxurektypbi ARM Cortex-M
(STM32).

«OCcHOBBI NPOrPAMMHPOBAHHA MHKpPOKOHTpo/Iepos». Paspaborka nporpamm . juis
MHKPOKOHTPOJUIEPOB € MCHOIb30BaHHEM HHCTpyMeHTa (s3bika CH) M 3HaHMIT apXHTEKTYpbl
yerpoitcrsa (ARM Cortex-M STM32). PaGora ¢ pacnpoctpanenHsiMu HHTep(deiicam nepenauu
JAAHHBIX M nepudepuiinbM yeTpoiicTBaMy.

Co,uep;xanue BCEX Monynei«i HANPpAaBJIICHO Ha pa3BHTHE I'.lHd)pOBBIX KOMHeT BHHHﬁ‘ B o0nacru
AITOPHTMH3AIMMK M ITPOrpaMMHPOBaHis BCTpaHBaeMbIX cucTeM. Tpaexkropus oOyueHHs Mouyied
OINHPAETCs HA OCHOBBI HHPOPMATHKH M ANCKPETHOH MaTeMaTiku. B npouecce o0y4eHus cTy1eHTHI
MOTyHaT: 3HAHUA APXHTEKTYPBl H NPHHIMNOB paboThl MHKPONPOLECCOPOB H MHKPOKOHTPO/LIEPOB;
VMCHHS pa3pa6a'rmna"rh ATOPHTMHYECKOE W NPpOrpaMMHOC obecneuenue Ads peileHKsa pasiiHyHbIX
3anaqy ¢ INPpHMEHCHHEM MHKPOKOHTPOJUIEPOB, BIANCHHWE OILITOM paapaﬁo’nm AIrOpUTMOB U
nporpamMm U MHKPOKOHTPO/INEPOB HA A3bBIKE BLICOKOI'O YpPOBHS. CT‘Y,ILCHTM HAY4aTCH
paspabarsiBaTh ¥ IPOM3BOAMTH OTIAAKY COOCTBEHHBIX NpOrpamMM, @ TakiKe 3amyckarh HX Ha
HCIOJIHEHHE HA CHCTEMAax, B COCTAB KOTOPLIX BXOJMT MHKPOKOHTpoOIUIEp apxutekTypsl STM32
Cortex-M3. Takxke cryaeHThl ocsodT pabory ¢ paciipocTpaHeHHbIMH HWHTEp(eiicaMn nepenayn
nanubix, Talimepamu, ALTT/LIATT i paznuuasive 1aTauKaMu.



Jlnsg  peanmm3anmy JOMONHUTENBHON NPO(ECCHOHANBHOH NPOrpaMMEl  [IEPENOArOTOBKH
NpeayCcMOTPEHB! O4Has, O0YHO-3a04HAd (GOpMbI OOYYECHHS € NPHMEHEHHEM [HCTAHLMOHHBIX
00pasoBaTEILHBIX TEXHOMOIHH, YTO NO3BONAET OcBamparh y4eOHbil MaTepuan 0e3 oTpeiBa OT
IIPOH3BOJICTBA.

Jakmouenue: JIINIT IIII «Bseaenwe B NPOrpaMMHPOBAHHE MHKPOKOHTPOIIICPOBY,
pazpaGorannas Meiko E.A., pexoMeHayeTcs is HCNOL30BAHAA HA Kypcax MEperoaroToBkH B
pamkax JIIIT TIIT.
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(H.O. Danurus)
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Penenszns
HA JOMOJTHATEIbHYI0 MPo(ecCHOHATbHYI0 POTPaMMY MepenoroTOBKH
«BBeleHH e B IPOrpaMMHPOBaHHE MAKPOKOHTPOJ/LIEPOB)

Aptop nporpammel: fouedT OUT HIIUTP TIIV, k.1.H., Mbinko EBrennii AltekceeBH4

JlomonHutensHas mpodeccuoHalbHas TMporpaMMa MpodecCHOHATbHON MeperorOTOBKU
(JAIIIT III) «BBemeHue B MporpaMMHpOBaHIEe MHKPOKOHTPOIIEPOB», pa3paboTaHHas MBIIKO
E.A., npenoytaBatenem OWT HUIIHTP TITY nampasieHa Ha ¢popMHpoOBaHHE U pa3BUTHE U (POBBIX
KOMITETEHIIN B 001acTH IPOT paMMUPOBAHIS MUKPOKOHTPOJLISPOB.

AKTyalnbHOCTh MpPOrpaMMBbl MEPENoJIrOTOBKH HEe BbI3bIBAET COMHEHHII, IO TPHYHHE
MacCOBOT0 PacHpOCTPAHEHHS MHUKPOKOHTPOJUIEPOB B Pa3IMUHBIX CHCTEMax IS CaMbIX Pa3HbBIX
cep denoBedecKoil IeITeIbHOCTH.

I[OHOJIHHT CcJIbHAaA HpO(beCCIfIOHEUIBHEUI IIporpaMma IIepernoaroTOBKIL «B BeJIcHIIe B
MporpaMMHpPOBaHNE MHKPOKOHTPOJIJIEPOB» paccuMTaHa Ha CTYJEHTOB TexXHHueckuxX BY30B,
JKEeJMAIONTHX Pa3BHBATh CBOU ITH(POBBIE KOMIIETEHITHH.

IIporpaMma mepenoArOTOBKH COCTAaBIeHA C YYETOM CHEOYIONIUX HOPMAaTHUBHBIX
JIOKyMeHTOB: IpodeccuoHanpuble cTaHmapTtel 06.001 «IIporpammuct», 06.028 «CHcTeMHBIH
MIPOTPAMMICT.

O6bvem JIIIT ITIT - 324 gaca. [IporpamMma o01azaeT MOIYIbHOH CTPYKTYpPOIl H BKIIOYAET
caenyrome Moaymi: «OCHOBBI pa3paboTKH TporpaMM Ha s3bike CHy, «ApXHUTEKTypa
MHKPOIIPOI[ECCOPOB u MHKPOKOHTPOJLIEPOB », «OCHOBBI MIpOr paMMHpPOBAHUS
MHKPOKOHTPOJUIEPOB» COAEpKaHIe KOTOPHIX HAlpaBIEHO Ha JOCTIKEHHE Ielleil U IUIaHHPYEeMBbIX
Pe3yIIbTaTOB.

IIporpamma dopmipyer Yy ciaymiareleil KOMICTeHIIHM B o00IacTaX pa3paboTKu
MpOrpaMMHOTO oOecIliedeHNs Ha S3bIKaX BBICOKOTO YPOBHS, OCHOB H IIPHHITUIIOB aJTOPHUTMH3AITHIL.
CrenyeT OTMeTHTh, UTO JUIA caymIaTelnel, He o0aatonux [ T-moaroToBKoil JaHHBIE KOMITETEHITHH
ABIAIOTCS YHHKAJIBHBIMU. JII peamm3anmiy JOHNOJHHTEIBHOH IIpo(eCCHOHATBHON IIPOoTpaMMbI
MEeperoJrOTOBKH IIPelyCMOTPEeHB OUHafA, OYHO-3a049Hasd (opMbl 0OydeHHS C IIpUMEHEHHEM
JTUCTAHITHOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHII, UTO I03BOJISET OCBaUBaTh Y4eOHBIN MarepHal
0e3 OTpBIBa OT IIPOH3BOJICTBA.

JIII III «BBepenne B MporpaMMHpOBaHHEe MHKPOKOHTPOJUIEPOB», pa3paboTaHHAas
Msiko E.A., pekomeHayeTcs Ui HCIIONB30BaHUA HA KypcaxX MepenoIroOTOBKH.

Peuensent

HauanbHuk cekTopa
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(OoicHocms) | - Jnics) (H.0. artunus)

*

r ToOMC%



PELIEH3 U1
Ha I0N0JIHATE/ILHYI0 NPO(ecCHOHAILHYI0 IPOTPAMMY HEPeIoAroTOBKH
«BBeaenne B nporpaMMHpOBaHHE MHKPOKOHTPOJJIEPOBY»
ABTOp nporpaMmel: Meltiko EBrennii AsekceeBuy
K.T.H., jouent OUT UIIIUTP TITV

Peanusyemass nporpamma npemnasHauena Ui cymiartened,  oOy4aioOMXCs 110
JIOTIONHUTENIbHON NPO(ECCHOHATBHOM TIporpamMme MPoGecCHOHANLHOM MepenoAroToBKY (JIII
IIT) «BBenenue B nporpaMMHpOBaHHE MHKPOKOHTPOJLIEPOB», paspaGoranioii Mpiiko E. A..
nouentom OWT MIIATP TITY. TIlporpamma HampaBieHa Ha (opMHpoBaHHe HH(POBBIX H
PasBHTHE NPO(ECCHOHATBHBIX KOMIETEHIHA B 00IACTH CO3AAHUS AITOPHTMOB H KOMITBIOTEPHBIX
NporpaMM, NPHroOAHBIX IS IPAKTHYECKOTO IPUMEHEHHS.

B cospemeHHOM MHPe MHKPOIPOLECCOPB! B MHKPOKOHTPOJIIEPHI AKTHBHO IPHMEHSIOTCS B
Pa3IMYHBIX YCTPOHCTBAX OBITOBOH TEXHMKH, MEIMIHHCKHX Npubopax, GOPTOBBIX CHCTEMAx
YIPaBJICHUs TPAHCIOPTHBIX CPEACTB, MOOMIBHBIX YCTPOMCTBAaX, CHCTEMAax aBTOMATH3AIlMH
MPOH3BOACTBA H YNPABICHHA TEXHOJOIMYECKAMH O00BEKTaMH. AKTYaJILHOCTH IIPOTPAMMBbI
00ycIIoBNIeHa OYEBHIHON HEOOXOAMMOCTBIO MOBBIIICHHS YPOBHS KOMIICTEHTHOCTH B OOIACTH
[IPOrpaMMHPOBAHKS BCTPAHBAEMBIX CHCTEM JUIs CO3/1aHHs IPOrPAMMHO-AMIAPATHBIX KOMILIEKCOB
Pa3IMYHOIrO Ha3HAYEHHUS.

IlporpaMma [1epenoAroTOBKH ONMMPAETCss HA OCHOBBI MH(OPMATHKH M JIHCKDETHOI
MateMatuki. CozepaHue [aHHOH NPOrpaMMBbl YYHTBIBAET NPOGECCHOHATLHBIC CTAHAPTHI
06.001 «ITporpammucty, 06.028 «CHCTeMHBII TPOrPAMMHCTY.

O6wvem JIIIT IIIT — 324 yaca. TIporpamMma COCTOMT M3 TpeX MOJIyJIEH, MOCIEN0BATENLHO
CBA3AHHBIX JAPYT € APYroMm:

«OcHoBbl  paspaboTku mporpamm Ha ssbike Cu».  M3ydeHne OCHOB  si3bIKa
IPOrpaMMUPOBAHUS KaK MHCTPYMEHTA ISl pa3paboTKH ITPOrpamMM JUlsi MUKPOKOHTPOJLIEPOB.

«ApPXHTEKTYPa MHKDPONPOILECCOPOB M MHKPOKOHTPOJLIEPOBY. M3yueHne APXUTEKTYPHI

W BHYTPEHHErO yCTPOHCTBA MHMKDOKOHTpOJIEpa Ha mpuMepe apxutekTyphl ARM Cortex-M
(STM32).

«OCHOBBI NIPOrPAMMHDPOBAHHS MHKPOKOHTPOJLIEPOB». PazpaGoTka porpamMm  Juis
MHUKPOKOHTPOJIIEPOB € MCMONb30BAHHEM HHCTPyMeHTa (s3blka CH) M 3HAHMI apXUTEKTYpbI
yerpoiictea (ARM Cortex-M STM32). PaGota ¢ pacnpocrpaneHHbIMH uHTepdeticam nepesaun
JAaHHBIX U NepUPEPHIHHBIM YCTPOMCTBAMM.

Cozeprkanne BceX MOyl HaNpaBiIeHO HA Pa3BATHE H(POBBIX KOMIETEHIIMI B 061aCTH
AJIrOPUTMH3ALMH H [IPOrPAMMHPOBAHHS BCTPAHBAEMBIX CHcTeM. TpaekTopus o0ydenus: Mojyieii
OIHMPACTCS HA OCHOBRI HHPOPMATHKH H ANCKPETHON MaTeMaThku. B mponecce o6yuenus CTY/ICHTBI
MOJIyHaT: 3HAHHs ADXUTEKTYPhI W PUHIHUIIOB PabOThl MUKPONPOLIECCOPOB H MHKPOKOHTPOJLIEPOR;
YMeHUS paspabaThiBaTh aIrOPHTMHUYECKOE H IPOrpaMMHOE 00€eCTIeUeHHe ISl PELIeHNs Pa3/iHUHbIX
3a/1a4 ¢ NPUMCHCHMEM MHKPOKOHTPOJUIEPOB; BJIAJIEHHE OMBITOM pa3pabOTKH IrOPHTMOB U
POTpaMM  JUlsl  MHKPOKOHTPOJUIEPOB HA sA3BIKE BBICOKOTO ypoBHS. CTYAEHTHI Haydartcs
paspabarbiBaTh W MPOM3BOJMTE OTIAJAKY COGCTBEHHEIX MPOTPaMM, a TaKiKe 3anyckaTh MX Ha
MCIIOTHCHHE Ha CHCTEMax, B COCTaB KOTOPBIX BXOJMT MHMKPOKOHTPOJUIEP apXHTEKTyphl STM32
Cortex-M3. Taioke CTyZeHTBI OCBOST paBoTy ¢ pacTipoCTpaHEHHBIMH HHTepdeiicamu nepenauu
AanHbIX, TaiMepamu, ALTT/IIAIL u pasnuyHbIMu faTYHKAMH.




JUis peanusauuu  JIONOTHHTENBHOM MPO(PECCHOHANBHOM MPOrpaMMEl  TEPENOArOTOBKH
PEYyCMOTPEHbI O4YHAs, O0YHO-3a04Hast (OpMbl OOYYEHHS € MPUMEHEHHEM IMCTAHLIMOHHBIX
00pa3soBaTebHBIX TEXHOJIOTHH, YTO IO3BONIsIET OCBaMBATh yueGHBIH MaTepuan Ge3 OTphIBA OT
IIPOHU3BOJICTBA.

Bawmouenne: JIIIIT TIIT «BBenenme B NpPOrpaMMHpOBaHHE MHKPOKOHTPOILIEPOBY,

paspaborannas Meiiko E.A., pekoMeHIyeTcst Ul HCIIONB30BaHUs Ha Kypcax MeperloiroTOBKH B
pamkax JIIIIT TITT.
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PELLEH3 M5
HA JIOTIOTHHTENBHYIO TTPO(ECCHOHATLHYIO NPOrpaMMy HEpenoaroToBKH
«Bsejienne B POrpaMMHPOBAHHE MHKPOKOHTPOIIEPOBY
Astop nporpammsi: gotent OUT ULLIMTP TITY, k.1.1., Memko EBrennii Anekceesay

JloronuuTensuas npodeccnonansas nporpaMma pogeccHOHaNbHON NepenoAroToBKH
(JUTIT T10T) «Beenenne B MpOrpaMMHPOBAHAE MHKPOKOHTPOIUIEpOB», paspaborannas Meiiko E.
A.. nonentom OWUT WIIMUTP TITV, wnanpasnesa Ha (QOPMHPOBAHHE W pa3sBuTHE UH(PPOBHIX
KoMITeTeHImil B obnacTu paspaboTKi MporpaMMHOro obecrneyenus /Ui MAKPOKOHTPOIUIEPOB Kak
3/IeMEHTOB BCTPOSHHBIX CHCTEM PA3IHYHOI0 HAa3HAUCHHS.

[TporpaMma MEpenoAroTOBKH ABMSETCA AKTYANbHOM, T.K. MHKPOKOHTPOJUICPHI ABISIOTCS
IMPOKO  PacHpoOCTPAHEHHBIM  3EMEHTOM  MHQPACTPYKTYPBl  COBPEMEHHOrO obuiecTsa,
OCHOBAHHOTO HA OJJNCKTPOHHKE M KoMMyHuKaiusx. Haseikn paspaborku mporpamMm s
MHKPOKOHTPOJIIEPOB TO3BOSIOT CO3/IaBATH PA3THYHBIEC «IPOIIMBKEY U «OKHBIATE) YCTPOHCTBA,
OKpyIKaloLHe HaC.

[IporpaMma NEpenoAroTOBKH ONHUPASTCs HA OCHOBBI HHPOPMATHKH H AHCKPETHOH
maremaruky. Cofepikanue AAHHOH MPOrpamMMbl YYHTHIBAET [POPECCHOHAIbHBIC CTAHAAPTHI
06.001 «ITporpammucty, 06.028 «CucTeMHBIH TIPOrPAMMHCTY.

O6sem JUTIIT THT — 324 waca. [Iporpamma nocTpoeHa Ha MOIYJIBHOM NPHHIMOE H
BKIIOuAeT creyionme Moayu: «OcHoBEI paspaboTkn nporpamm Ha s3kike Cay, «ApXHTEKTYpA
MHKPOIPOLECCOPOB " MHKPOKOHTPOILIEPOBY, «OCHOBBL NpOrpaMMupOBaHHS
MAKPOKOHTPOJLTEPOBY, COACPIKAHHE KOTOPHIX HANPAB/ICHO HA Pa3BUTHE LH(POBBIX KOMIIETCHIUHH
B o6saacTu I T-Texnonoruii.

B nporecce oGydeHHs CTYACHTHI MOJIYYaT HABBIKK pa3paboTKH aIrOPUTMOB H MPOrpamMm
JUISi MHKPOKOHTPOIUIEPOB, NPHMEHACMBIX BO BCTPOCHHBIX CHCTEMAX PasjMuHOr0 HA3HAYCHHMS.
CrysenTs! yuarcss pa3pabaTbiBaTh M TPOH3BOANTH OTIAAKY COOCTBEHHBIX MPOrpaMM, a TakKe
3amycKarh MX HA MCIONHEHWE Ha OTJAJOYHBIX [UIATaX, B COCTaB KOTOPBIX BXOAMT
mukpokontTposiep apxurekrypet STM32 Cortex-M3. Taioke CTyAeHTBl OCBauBaloT paboty ¢
pacrpocTpaseHHbIMA HHTepeiicamu nepeiayn Aanubx, Takumu kak UART, 12C, SPI, 1-Wire n
nepudepuiinsivi yerpoiictamu: taiimepamu, ALUTVLIATL pasnuyabmvi aT9uKamy.

Jlis peanusaiHH ONONHATENBHON NPOPeCCHOHATBHON NPOrpaMMbl  [EPENoAroTOBKH
OpeycMOTpeHbl O4Has, O4HO-3a0uHas (opmbl oOyueHUs € NPHMEHEHHEM JHCTAHIMOHHBIX
oGpa3oBaTe/bHBIX TEXHOJNOTHIl, UTO MO3BOJSET OCBaMBaTh Y4eOHBIH Marepua Oe3 oTpeiBa OT
[IPOH3BOJICTRA.

Samouenne; JUIIT TIHT «Beegenue B nporpaMMHpPOBaHHE MHKPOKOHTPOILIEPOBY,
paspabotansas Meinko E.A., peKOMEH/yeTCs [UIs HCMOIB30BaHNis Ha KypeaX NepenoAroToBKH.

PeuensenT

W.H. Pybuos
(H.O.DPamunus)

Jupextop OO0 «IneTum»
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