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JUCIMILTIHI
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BUKJIATaHHA HaI[lOHAJILHUH YHiBepcuTeT iMeHi IBana dpanka,
MUCIUILIIHYA ByJ. [Iparomanosa 50, M. JIsBiB, 79005,
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3aKpinjieHa
AMCHMILTIHA

DaKyIbTET SNEKTPOHIKU Ta KOMITFOTEPHUX TEXHOJIOT1i
Kadenpa pagiodizuku Ta KOMIT IOTEPHUX TEXHOJIOT1H

I'any3b 3HaHb,
mugp Ta Ha3Ba

12 — indopmariitHi TeXHOIOTIi
121 — [mxenepis mporpaMHOTro 3a0e3neueHHs

crneniaJbHOCTIL
Buxaagaui Kap6oauk I.J[., mokrop ¢i3nko-MaTeMaTHYHUX HAYyK, MJOIEHT, 3aBiayBad
AUCHMILTIHA kadeapu pagiodi3uKy Ta KOMIT IOTEPHUX TEXHOJIOTIH
KoHnTakTHa ivan.karbovnyk@Inu.edu.ua ,
ingopmanis https://electronics.Inu.edu.ua/employee/karbovnyk-i-d
BUKJIANAa4iB
Koncyabrauii 3 | KoncynpTanii B JeHb IPOBEACHHS JIEKIIii/1abopaTOpHUX 3aHATH (3a momnepe-
NUTAHb HBOIO JIOMOBJICHICTIO):
HaBYaHHA M0 | ayA. 321, kopnyc (pakyIbTeTy €NIEKTPOHIKM Ta KOMIT'IOTEPHUX TEXHOJOTIH,
AUCHUILTIHI Byi1. TapraBcekoro 107, m. JIbBiB
BiI0yBalOTHCS
Cropinka Kypcy
Koporka Jucuummina “OnepamiiiHi CHUCTEeMH pealbHOro Yacy”’ € HOPMaTHBHOIO
a”oTalis JUCIUIUIIHOIO 3 crienianbHocTI 121 — [HykeHepist mporpaMHOro 3a0e3ne4eHHs s
AUCHHUILIIHH OCBITHBOI Iporpamu “IH¢opmartiifHi cHCTEMH Ta TEXHOJIOTIT’, IKa BUKJIAJa€ThCS

y 7-My cemectpli B 00cs31 4-ox KpeauTiB (3a €Bpormelicbkoro KpenutHo-
Tpancdepnoro Cucremoro ECTS).

Indopmanis npo

Kypc po3poGiieHo s o03HAallOMIIEHHS CTYAEHTIB 3 (yHAaMEHTaJIbHUMHU

AUCHHUILTIHY MIPUHLMIIAMU IPOTPaMyBaHHS CUCTEM PEAJIbHOTO Yacy 3 00MEeXEHHIMH PECYPCIB
Meta ta misi | Mema: BUBYUTH OCHOBM apXiTEKTYpH IPOrPaMHOIO 3a0e3MEeYeHHsS CHUCTEM
AUCHUILTIHH peasIbHOTO Yacy, IJIaHyBaHHsI, CIIOCOOM poOOTH 3 pecypcaMu, NepepruBaHHAMU

Ta mapaaelbHUMU MTOTOKAMHU.
L]ini: TPOAEMOHCTPYBAaTH CTyJeHTaM oOcCOOIMBOCTI Oararozamaunux OC vy
pealbHOMY 4Yaci, CTpaTerii IIaHyBaHHS, CTPYKTYPH MPIOPUTETIB Ta KepyBaHHS
3aBAAHHSMU a TaKOXX MOXJIMBOCTI KEpPyBaHHS TIaM ATTIO Ta CHUIHBHOTO
BUKOPHUCTAHHS KOJY.

Jliteparypa nis
BHBYECHHS
TUCIUILIIHYA

1) Richard Barry. Mastering the FreeRTOS Real Time Kernel. A Hands-On
Tutorial Guide. — Real Time Engineers Ltd., 2016. — 399p.
https://www.freertos.org/fr-content-

src/uploads/2018/07/161204 Mastering_the_FreeRTOS Real Time_Kernel-
A_Hands-On_Tutorial_Guide.pdf

2) Brian Amos. Hands-On RTOS with Microcontrollers: Building real-time
embedded systems using FreeRTOS, STM32 MCUs, and SEGGER debug tools.
— Packt Publishing, 2020. — 496p.

3) Colin Walls. Building a Real Time Operating System: RTOS from the
Ground Up. — Elsevier Science & Technology Books, 2008. — 288p.
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4), Raj Kamal. Embedded Systems. McGraw Hill, third edition, 2014.

Oo6csr kypey 3araneanii o0car: 120 roguH. AyauTOpHUX 3aHATH: 64 TOm., 3 HUX 32 TOj.
nekuiiiaux ta 32 rogun gadopatopuux pooiT. CamoctiiiHoi poboTH: 56 TOA.
OuikyBani VY pe3yabTati BUBYCHHS JAHOTO KypCy CTYACHT Oyae:
pe3yJbTaTu 3HATH:
HABYAHHA BIIMIHHOCTI MK CHCTEMaMH PEaJIbHOTO 4Yacy Ta CUCTEMY Ha OCHOBI JIOTIKH,

TEOPiI0 AITOPUTMaMIB IJIaHYBAaHHS, METOAOJIOTII0 CTBOPEHHS OJJHO3a/Ia4YHUX Ta
0araro3aayHuX MPOrpaMHu 3a JOMOMOTOI0 OINEPaLiiHOI CHCTEMH PeaJbHOTro
qacy,

BMIiTH:

PO3CTABJIATU MPIOPUTETH 3aBAAaHb Yy CHCTEMI PEAJbHOTO Yacy 3a JOMOMOTrOH0
MOHOTOHHOTO aHaji3y, CHHXPOHI3yBaTH 3aBJaHHS, CTBOPEHI B OIepariiiiHii
CUCTEMI 3a JIOTIOMOTror0 cemadopiB 1 M'TOTEKCIB, aHAII3yBaTH MPOAYKTHBHICTh
MPOTrpamMH PeaIbHOTO Yacy 3a JOMOMOTOI0 CTATUCTHKH.

Ilicns BHUBYEHHS [AHOrO KypCy CTYAEHTH HaOyIyTh TakuxX 3arajibHHUX Ta
®axoBHUX KOMIETEHTHOCTEH Ta [IporpaMHIX pe3ynbTaTiB HABYAHHS:

3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHANI3y Ta CHHTE3Y.

3K2. 3aaTHiCTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYaLlisIX.

®K14. 3naTHicTb OpaTH yyacTh y NPOEKTYBaHHI IPOrPaMHOro 3a0e3nedeHHs,
BKJIIOYAIOYH MPOBEACHHS MOJIETIOBaHHA ((hopMaibHUIl OMUC) HOTO CTPYKTYPH,
MOBEIIHKH Ta MpolieciB QyHKIIOHYBaHHS.

O®K15. 3naTHicTh pO3pOOIIATH apXiTEKTypH, MOyl Ta KOMIIOHEHTH
MIPOTPAMHUX CHUCTEM.

@®K18. 3naTHicTh aHaNi3yBaTH, BUOUPATH 1 3aCTOCOBYBATH METOJIH 1 3aCO0H IS
3abe3neueHHs iH(opMariitHoi 6e3meku (B ToMy dncii KibepOe3nekn).

®K20. 3naTHICTh 3aCTOCOBYBATH (PyHIAMEHTAIbHI 1 MDKIUCIUILTIHAPH] 3HAHHS
JUIsl YCHIIIHOTO PO3B’sI3aHHS 3aBJJaHb 1HXKEHEepii porpaMHOro 3a0e3nevyeHHs.
®K27. 3naTHiCTh BUKOPUCTOBYBATHU JJIsi pO3POOKH MPOrpaMHOTO

3a0e3neyeHHs NepcreKTUBHI 3ac00M Ta TEXHOJIOT1T, 30KpeMa, HayKu Ipo JaHi,
HITY4HOTO iHTeNeKTy, [oT, BOyJOBaHUX CUCTEM TOLIO.

ITPH2S. BMiTH npo€KTyBaTH Ta peai3oByBaTH IMPOrpaMHO-aapaTHi pillieHHs
3 BUKOPUCTaHHSIM TEXHOJIOT1H porpaMyBaHHs BOyaoBaHux cucreM Ta loT.

Kuarouosi ciioBa

oleparliiiHi cucteMu, 6araTo3a/laqHicTb, OOUMCIICHHS Y peaJlbHOMY 4aci

dopmart Kypcy

Ouynuit

Temu

Tema 1. Bcmyn 0o cucmem peanvhozo uacy.

Tema 2. Ocnoeni usnauenns cucmem peaibHO20 Yacy.
Tewma 3. Anapamni éumozu.

Tewma 4. Cneyianizosani npoyecopu ma inmepgeticu.
Tewma 5. Mosu ons npoepam peanvroeo uacy.

Tewma 6. Kepyroui cmpyxmypu ma HuzvKopisHesi 3acoou.
Tewma 7. bacamoszaoauni OC peanvHo2o uacy.

Tema 8. Kepysannsa 3ag0annamu i niaHy8aibHUKU.
Tema 9. Kepysanusa nam'asmmrwo ma xoo-uiepine.

Tema 10. Juzaun cucmem peanvrnozo uacy.

Tema 11. Tunu RTOS.Y. 1.

Tema 12. Tunu RTOS. Y. 2.




Tewma 13. Ilpuxnaou peanizayivi RTOS.

Tema 14. Azure RTOS ThreadX.

Tewma 15. Ilpuxnaou 3acmocysans FreeRTOS.

Tema 16. Egontoyisi onepayitinux cucmem peanibHO20 Ydacy.

MincymkoBuii | Ex3amen y KiHII ceMecTpy
KOHTPOJIb,
dbopma
IpepexBizuTn | /{75 BUBUEHHS JAHOTO KypCY CTyAE€HTaM MOTPiOHI 6a30Bi 3HaHHS 3 KYPCiB:

- apXiTeKTypa KOMIT'IOTEPiB 1 KOMIT IOTEPHA EIEKTPOHIKa;
- OCHOBH BOYJIOBaHUX CUCTEM,

- OlepalliifHi CUCTEMU, CUCTEMHE MPOTrpaMyBaHHS,

- anNropuTMi3alis i mporpamMmyBaHHS,

- 00’eKTHO-OpI€HTOBaHE MPOrpPaMyBaHHSI.

HaBuaubHi Me-
TOJAM Ta TeXHIKH,
sIKi OyAyTh BH-

[ndopmartiiini Meroau (nekiis, 6eciza, TrocTpartis, AeMOHCTpaIlis);
JeMYKTUBHI METOJIM HA OCHOBI y3arajibHCHb,
€BPUCTUYHI MeTOIH (ITPOOIEMHA JICKITiS);

KOPHCTOBYBa- IHTepaKTHUBHI METOIH (IUCKYCis).

THCA IiJ yac

BUKJIATAHHA

Kypcy

Heo0xigne 06- Kowmrr’totep 13 HEOOXiTHMM MPOTPaMHUM 3a0e3MeUYeHHSIM, HOCTym 1o Internet
JaAHAHHSA MEpEeKi.

Kpwurepii oui-
HIOBaHHA (OK-
peMo I KOXK-
HOT'0 BUAY HAB-
YaAJIbHOI AifJIb-
HOCTI)

OrminroBaHHS TIpoBoAUTHCA 3a 100-6anbpHO0 1IKaNo. banu HapaxoByIOThCS 3a
HACTYITHUM CITiBB1IHOIIEHHSIM:

* 3microBuit Moxynb 1: 25% ceMecTpoBOi OLIHKH 3a BHKOHaHI JIaOOpaTOpHi
poboTH.

* 3MmicToBuil Moaynb 2: 25% cemecTpoBOi OLIHKHM 32 BUKOHaH1 Ja00opaTopHi
poboTH.

* ek3ameH: 50% cemecTpoBOi OI[IHKH, MaKCUMaJIbHA KUIbKICTh OaniB 50.
[TincymxoBa MakcuManbHa KinbKicTh OaniB 100.

Mine Cym
a

IloTo4He TecTyBaHHS Ta caMOCTiiiHa po6oTa e

3micToBuii MmoayJnb 1 3micToBuii Moay.nb 1

Tect
(ex3
ame

H)

T1 T2 T3 T4 TS T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16

AkanemiuHa ao0poyecHicTh: OdikyeTbes, 10 POOOTH CTYIEHTIB OyIyTh
OpPUTIHAILHUMU JOCIIDKSHHSIMH Ui MipKyBaHHsIMH. CIIHCYBaHHS Ta BTPy4YaHHs
B poOOTY 1HIITUX CTYJIEHTIB CTAHOBIISATD, ajie HE 0OMEXYIOTh, MPUKIIAIA MOXKJITH-
BOI akaJgeMiuHOi HeAoOpodecHOCTI. BusBIeHHs O3HAK akageMidHOl Heno0po-
YECHOCTI B HAMMCaHH1 3aBJaHb € MICTaBOIO /IS il He3apaxXyBaHHHS BUKJIAAaueM,
HEe3aJIeKHO BiJ MaciTabiB mariaty uu oOMany.
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BinBinanHsi 3aHATH € BOXJIMBOIO CKJIAJOBOIO HaB4YaHHS. OUIKyeTbCs, IO BCI
CTYACHTH BiIBIAIOTH yCl JIEeKWii Ta jJa0opaTopHi 3alHATTS Kypcy. CTyaeHTH
MOBUHHI 1H(QOpPMYBaTH BHUKIAgada MPO HEMOMJIMBICTh BIBINATH 3aHATTI. Y
OyIb-sIKOMY BHUNAJAKY CTYACHTH 3000B’s3aHI JTOTPUMYBATHCS TEPMiHIB BHU3-
Ha4YeHUX JIJI1 BUKOHAHHS BCIX BUIIB poOIT, Iepe0auyeHuX KypCoM.
Jlitepatypa. Ycs mitepatypa, sIKy CTyJCHTH HE 3MOXKYTh 3HANUTH CaMOCTIIHO,
OyJle HaJlaHa BUKJIaJladyeM BUKIIOYHO B OCBITHIX HUISX Oe3 mpasa ii mepemadi
TpeTiMm ocobaM. CTyHeHTH 3a0XOYYIOTHCS O BHKOPHCTAHHS TaKOX M IHIIOL
JITEpaTypu Ta JKEPeT, IKUX HEMA€E cepe/l PEeKOMEHI0BaHUX.

IMosiTuka BUCTaBIeHHs 0aJiiB. BpaxoByroThcs 6amu, HaOpaHi Ipu MOTOYHOMY
KOHTpoJIi Ta Oamu MiJACYyMKOBOTO TecTyBaHHS. [Ipu 1poMy 00OB’S3KOBO
BPaxOBYIOThCSl MPUCYTHICTh HA 3aHATTSAX Ta aKTUBHICTh CTYICHTA IIiJ 4Yac
MIPAKTUYHOIO 3aHATTS; HEAOMYCTUMICTh MPOIYCKIB Ta 3alli3HEHb Ha 3aHSTTS,
KOPHUCTYBaHHS MOOUTLHUM Tele()OHOM, TUIAHIIETOM YH iHIIUMH MOOUTEHUMHU
MPUCTPOSIMHU TI1J1 Yac 3aHATTS B LIUISIX HE OB’ A3aHKUX 3 HABYAHHSIM; CITUCYBAHHS
Ta IUIariaT; HeCBO€YacHe BUKOHAHHS IIOCTABJIECHOr0 3aBIaHHA 1 T. 1H.

Komni hopmu mopyiieHHs akageMiqHoi T0OpPOYECHOCTI HE TOJIEPYIOThCS.

IIuTanng g0
3aJKy YM
eK3aMeHy.

Tunu onepaniitHux cucrem peansHoro yacy (RTOS).

XopcTki cuctemMu peanbHOro 4acy.

TBep/i cucTeMu peaibHOTO Yacy.

M'siki cucTeMu peaibHOro 4acy.

Pi3HUIIS MiK KOPCTKOIO Ta M’ SIKOIO CUCTEMAaMH PEATBHOTO Yacy.
Pi3HuIS MixK TBEPIOIO Ta M’AKOIO CUCTEMaMU peajbHOTro Yacy.
Yactuau ta komrnonenTr RTOS. IInanyBansauk. KepyBaHHs nmam'sTTIO.
[uxmnivyae rmanyBanHs. ['10puaHe iaHyBaHHS.

Cumetpuuna 6araromnpoiiecopHa oopooka (SMP).

bi6mioreku gpynkuiii. bidraioreka POSIX.

[IIBuKa 3aTpUMKa BiITPABICHHS.

Busnaueni kopuctyBadeM 00’ €KTH Ta KJIACH JTaHUX.

[Tepesaru OCPB. Henonixku OCPB.

Metoau noBTOpHOTO BXOy. JMHAMIuH1 3MiHHI CTEKY.
I'moGanbHi Ta cTaTU4HI 3MiHHI 3 cemadopamu. 3MiHHI 3aBJJaHHS.
Crpykrypa mapy. BOynoBana nporpama peajibHOro 4acy
daitnoBa cucrema. Mepexxa WindNet.

OnuryBanusn

AHKeTY-OLIIHKY 3 METOI0 OLIHIOBAHHS SKOCTI Kypcy Oyne HajaHo IO 3aBep-
HIEHHIO KypCYy.




Cxema kypcey “ OnepauiiiHi cucteMu peajbHOro yacy ”
AJS CTYAeHTIB cnenianbHocTi 121 — IHKkeHepiss mporpaMHoro 3ade3neyeHHs

®opma
AistIbHOCTI
3aHATTA)* .
(* . ) Jliteparypa.** .
. JeKuis, % 3aBaaHHs, Tepmin
Tux. Tema, I1aH, KOPOTKI Te3n .o Pecypcn B
caMmocriiiHa, . . roj BUKOHAHHSI
. iHTepHeTi
AUCKYCist,
rpynoBa
pobora)
Beryn o cucteM peanbHOTO 4acy. [3] KiHeIb

1 IcropuyHuii [OCBiA, €IEMEHTH CUCTEMH Jlexuis 2 MOTOYHOTO

KepyBaHHs 004HCIIIOBAILHOIO CHCTEMOIO THYKHS
KiHeIb
Jlaboparopna . !
1 JIa6. 1. BerynHe 3aHATTS Caiit kypcy 2 MIOTOYHOT'O
pobota B
Bu3HaueHHsI CHCTEMH PEabHOTO Yacy, .
KIacu]iKalis CUCTEM Yy PEKHMI [4] KIHCTLE

2 . Jlexmis 2 MIOTOYHOI'O

pEaNbHOro Yacy, 4acoBi OOMEKEHHS,
. THKHS
Kiacudikaiis mporpam
JIa6. 2. Posrotanus iHdpactpyKkTypu https://github.co KiHEllb
. (bpacTpyxTyp JlaboparopHa ps-7gIt !

2 MPOEKTY JUTS MiKpOIIpoIlecopa 06oTa m/espressif/esp- 2 MOTOYHOTO
ESP8266/ESP32 P idf THKHS
AmnapatHi BUMOTH JJIsl 3aCTOCYBaHb, sIKi .
NPaIo0Th B pealbHOMY Yaci [4] KIHETD

3 o , Jlexis 2 MMOTOYHOTO
OMHOKPHUCTANIbHI MiKPOKOMIT FOTEPH Ta

: THYKHS
MIKpPOKOHTPOJIEpH
https://github.co -

3 JIa6. 3. Osuaitomnenns 3 RTOS moprom JlaGopatopua | m/espressif/ESP 5 HOTOI-’I-IHOFO

st ESP8266 pobota 8266_RTOS_S
DK THYKHS
CriertianizoBaHi MPOIECOPH, ITOB’sI3aHi 3 [11, [3] KIHEb
4 nporecamMu iHTepdeiicy, MeToan nepenadi Jlexmis ' 2 IIOTOYHOTO
JTAaHWX, 3B’ 530K, CTAHAAPTHI iHTepdeiicu THXKHS
https://docs.espr
essif.com/projec
N ts/esp- KiHEeIlb
JIa6. 4. O3naitomnenns 3 FreeRTOS mns JlaboparopHa | . P !

4 idf/en/latest/esp 2 ITOTOYHOIO

ESP-IDF pobora .
32/api- THKHS
reference/system
[freertos.html

MoBu a1 Iporpam peangbHOro 4yacy.

KoMmoHyBaHHsI CHHTaKCHCY Ta .

. KiHEI[b

4rTabeIbHICTh, OTOJIONICHHS Ta . [1], [3],

5 ST . . Jlexis L 2 MMOTOYHOTO
iHiIiami3aris 3MiHHUX 1 KOHCTAHT, Caiit xypecy R
MOJYJBHICTE 1 3MiHHI, KOMITUISIIIS
MO/JIyJIbHHX [TPOrPaM, THIIH JaHUX
JIa6. 5. Po3pobka TecToBoro KiHelb

. JlaGopaTopHa .
5 OJTHOIIOTOKOBOTO nonaTky min FreeRTOS Caiit kypecy 2 MIOTOYHOT'O
pobora
st ESP8266 THKHS
Kepytoui cTpykTypu, 00poOKa BUHSTKIB, -
HHU3bKOPIBHEBI 3aCO0H, CIIiBIPOTPaMH, . [11, [2] !

6 N Jlexuis 2 MIOTOYHOT'O
nepepruBaHHs Ta 00poOKa MPUCTPOIB, P
napajieni3m, mITPUMKa B peaJbHOMY Yaci
JIa6. 6. Po3poOka TeCTOBOrO KiHEI[b

. JlabopatopHa N
6 OJTHOTIOTOKOBOTO jojatky mij FreeRTOS CaiiT Kypcy 2 MTOTOYHOTO
pobota
quist ESP32 THOKHS
Bararo3amauna OC peanpHOI0 4ac . 1], [2 KIHEIb

7 a p ¥, Jlekuis [1]. [2] 2 1

CTpaTerii IIaHyBaHHsl, CTPYKTYPH MTOTOYHOTO
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NPiOPHUTETIB THXKHS
JIa6. 7. Po3pobOka TecToBOrO KIHELb
. JlabopaTopHa .

7 6araTonoTOKOBOTO JOJATKY Mijl o6oTa Caiir xkypey [IOTOYHOI'O
FreeRTOS nist ESP8266 P THKHS
KepyBaHHs 3aBIaHHSIMH, TAHYBAILHUK 1 111, [21, [3] KiHelb

8 00pOOHUK TIepepUBaHb TOTUHHUKA Jlexmis L MMOTOYHOTO

Caiit xypcy
peaabHOro Yacy THXKHS
JIaGopaTopHa KiHewp
8 ITincymxose 3ansatTst 3M 1 parop CaiiT Kypcy MTOTOYHOTO
pobora TYOKHSE
KepyBanHs nam'aTTr0, CIIijIbHE .
BUKOPHCTAHHS KOy, KOHTPOJIb PECYpCiB . [1], [2], [3] Kinems

9 . L0 i Jlexmis P MOTOYHOT'O
CHIBIIpAIls Ta 3B'SI30K i3 3aBJaHHSIMH, TS
B3a€MHE BUKJIIOYEHHS
JIa6. 8. Po3pobka TecToBOTO KIHEIb

. JlaGopatopHa .

9 0araTonoTOKOBOTO JOJATKY ITi o6oTa CaiiT kypcy [IOTOYHOT'O
FreeRTOS s ESP32 P THKHS
Jlu3aiiH cucTeM pearbHOro yacy. 3aranbHi .
npuHIUny. TexHiuyHa JOKYMEHTAIis [11, 2], [3] KIHCIb

10 P L M Jlexuist B MMOTOYHOI'O
Eckizuuii mpoext. OQHOMPOrpaMHMiA K
X

10 JIa6. 9. O3naitomyieHHs 3 iopToM Free JlabopatopHa Caiir Kvpe Eg;e;];{oro
RTOS ans STM32 po6oTa ypey e

. [11, [2] KIHELb

11 Tum RTOS. Cucremu «Polled loops» Jlexuis ' IIOTOYHOTI'O
THKHS
JIa6. 10. Po3poOka TecToBOrO JlabopatopHa . KIHCLb

11 CaiiT Kypcy MTOTOYHOTO
OJTHOIIOTOKOBOTO MoMaTKy st STM32 pobota TYOKHSE

. KIHEIb

12 Turu RTOS. Cucremu, KepoBaHi Jlexuis [21, [3] HOTOUHONO
nepepUBaHHIMU K
JIa6. 11. Po3poOka TecToBOro Jlaboparopna . KIHCIb

12 Caiit kypcy MMOTOYHOTO
06araTonoToKoBOro noaarky st STM32 pobora —

. KIHELb
IMpuknanu peamizamniiit RTOS. PCOS . [11, [2]

13 RTOS, Lynx, RT Linux Tlexmia :E)TI((I);HOFO

JIa6. 12. Oznaitnmienns 3 Azure RTOS KiHen
. o JlaboparopHa .

13 | ThreadX Ha npuknani pearnizaiii Ha o6oTa CaiiT Kypcy MTOTOYHOTO
nporecopi Renesas P THXKHS

https://github.co KiHEIb

14 Azure RTOS ThreadX. Jlexuis m/azure- IIOTOYHOT'O

rtos/threadx THOKHS
https://www.ren
esas.com/us/en/d
14 JIa6. 13. Po3poOka gomatky 3 Azure JlabopatopHa 8?&222:[{?;:;3? EIOHTZLII;{OFO
RTOS ThreadX pobora
azure-rtos- THKHS
threadx-
debugging
KIHELb
Tpukiaau 3actocyBans FreeRTOS. . [11, [2]
15| Mopru FreeRTOS Tletctia HOTOUHOro
https://www.ren
esas.com/us/en/d -
JIa6.14. KomyHikauis Mix npouecopamu, | Jlabopatopna | ocument/apn/az !

15 . . IIOTOYHOI'O
aki BuKoHyTh RTOS 3anaui pobota ure-rtos-tracex-

THXKHS
azure-rtos-
threadx-




debugging

https://www.digi

. . . KiHEeIb
16 EBodroriist onepamiifHux cucTeM Texuis tal-business- HOTOL‘I-IHOFO
peansroro yacy. RTOS ta Al. H hub.com/future- S
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KiHeIb
. Jlaboparopna . !
16 | [izcymxoBe 3aHATTS 3M2 o6oTa CaiiT Kypcy MTOTOYHOTO
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