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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

OOyueHue CTyJeHTOB OCHOBaM pabOThl C COBPEMEHHbIMU WMHCTPYMEHTAJbHBIMH CpEICTBAMHU
NOAJEPKKH pa3paboTunKoB MUK porporieccopHbix cuctem (MIIC) n mukpokonTposuiepos (MK), a
Takke (opMupoBaHHe Yy  OOyYaloIIMXCS ~ CIOCOOHOCTH K  NPUMEHEHUI0  METOAMKU
nporpaMMupoBanus U npoektrupoBanuss MIIC npuMeHHTENBHO K cUCTEMaM aBTOMAaTUYECKOIrO
ynpasieHus (CAY).

3anauv N3yyeHus TUCIUILIMHBL:

- JaTh TpEICTaBJIeHHE O APXUTEKTypax M (PYHKIMOHAIBLHBIX BO3MOKHOCTSIX COBPEMEHHBIX
MUK pOITporieccopoB 1 MUKpokoHTposuiepoB (Embedded Microprocessors and Microcontrollers);

- MpOBECTU 0030p OCHOBHBIX MUKPOKOHTPOJUIEPHBIX CEMENCTB BEdyIIMX 3apyOekHbIX (upm
(Intel, Motorola u ap.);

- 00CyAuTh METOAbl M TEXHUYECKHE CpEelICTBA OTJIAJKU, NUATHOCTUKH, MOJEIUPOBAHUS U
npoektrupoBanus CAY.

1.2. MecTo aucununiaunsl (MoayJsi) B crpykrype OII

Huctunaa B1.B.JIB.04.2 MukporpoueccopHble CUCTEMbl aBTOMATHUYECKOTO YIPABJIEHUS
OTHOCUTCSI K JUCIMIUIMHAM MO BBIOOpY, YacTH, (pOpMUPYEMOI yJaCTHHUKaMU OOpa30BaTeIbHBIX
otHomenuid. M3ywaercs B 7, 8 cemecTpax. AJisi YCHEIIHOTO OCBOEHUsS IUCIUIUIMHBI CTYICHT
JIOJUKEH MMETh TIOJrOTOBKY B OOBeME KOMIIETEHIMI M0 IUCHMIUIMHAM: «JIeKTPOHUKA»,
«Opranuzauus 9BM u cucrem».

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61ass TpyJOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) COCTaBseT 7 3aueTHHIX(bie) equHuUIl(bl), 252
YacoB.

Buapl 3anatuii Cewmectp 7 Cewmectp 8 Bcero yacos
Oo6mmas Tpy10eMKOCTb 252
AynuTtopHbie 68 36 104
3aHSTUS, B T.4.
Jlexkmmonssle (JIK) 34 18 52
[IpakTrueckue 0 0 0
(cemunapckue) (I13,
C3)
JlabopaTopusie (JIP) 34 18 52

CamMocrosTenpHasa 76 36 112




paboTa CTyIeHTOB

(CPC)

dopma

IIPOMEKYTOYHOM
aTTecTaluu B

CEMECTpE

3aueTr

DK3aMeH 36

Kypcoas pabota
(KypcoBOM ITPOEKT)

(KP, KIT)

2. IlepeyeHs MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCIHUILIINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00Pa30BaTeJbHOI IPOrPaMMbl

[Tnanupyemble pe3yJsibTaThl OCBOEHHUsI 00pa30BaTEIbHON

[Tnanupyemble pe3yJibTaThl

MPOrPaMMBbl 00yUYeHHMS 110 TUCIUTLTHE
Kon u NHpukaTopbl JOCTUKEHUS JlecCKpuIITOphI: 3HAHUS, YMEHMUS,
HauMEHOBaHHUE KOMIIeTEHIIMU, (DOPMUPYEMbIE B HABBIKU U (WJIA) OIIBIT AeATEIbHOCTU
KOMITETEHIIN pamMKax JAUCIUTUTAHBI
OIIK-7 OIIK-7.1. 3HaTh: METOIMKY | 3HaTh: METOAMKY HACTPOMKH U
HACTPOUMKHU Y HAJIQJKU IPOrPAMMHO- | HAJIAJKKM TIPOrpaMMHO-aIapaTHbIX
anmnapaTHbIX KOMILJIEKCOB KOMILIEKCOB ABTOMATHUYECKOIO
yIpaBJIeHUs

OIIK-7 OIIK-7.2. Vmers: npou3BOIUTH | YMeTh: IPOM3BOIUTH KOJUIEKTUBHYIO
KOJUIEKTUBHYIO HACTPOUKY U | HACTPOHMKY U HaTaJKy MPOrpaMMHO-
HAJIaJKy MPOrpaMMHO-aNMapaTHBIX | ammapaTHBIX KOMILIEKCOB

KOMILIEKCOB ABTOMATHYECKOTr0 yIpaBJIeHUs
OIIK-7 OIIK-7.3. NmeTth HaBbIKM: | Biajgerh: HaBBHIKAMU KOJUICKTUBHOM
KOJUIEKTUBHOU HACTPONKHU 1 | HACTPOWKM Y HAJIAJKU MTPOrPaMMHO-
HaJIaJKU MPOrpaMMHO-aNMNapaTHbIX | anmapaTHBIX KOMILICKCOB

KOMILJIEKCOB ABTOMATHYECKOTO YIIPaBJICHUS
OIIK-8 OIIK-8.1. 3HaTh: OCHOBHBIE SI3BIKM | 3HATH: OCHOBHEBIE SI3BIKHA
IPOrpaMMHPOBaHUST W PpabOTHl C | MporpaMMHUpOBaHHS U PadOTH C
06a3aMy  JTaHHBIX, OIEpAIMOHHBbIE | 0a3aMy JIAaHHBIX, OIEPAIlMOHHBIE
CHCTEMBI U 000JIOUKH, COBPEMEHHBIE | CUCTEMBI 1 000JIOUKH, COBPEeMEHHbBIE
NpOrpaMMHbIe Cpellbl  pa3paOO0TKH | MporpaMMHbIe Cpellbl  pa3padOTKu
MH(OPMAITMOHHBIX CHUCTEM 1 | uHpOpPMALIMOHHBIX cucTeM u
TEXHOJIOTHH. TEXHOJIOTUI ABTOMATHUYECKOIO

yIpaBJIeHUs

OIIK-8 OIIK-8.2. YMeTh: NpUMEHATD A3BIKA | YMeETh: MIPUMEHSATh SA3BIKU
NIPOrpaMMHpPOBaHUsI M pabOThl C | MPOrpaMMHUpPOBaHUS W PabOTHl C
0azaMM  JaHHBIX, COBpEMeHHble |0a3aMu  JIaHHBIX, COBpPEMEHHBIC

IporpaMMHbIE Cpefibl  pa3pabOTKU

NporpaMMHbIe Cpellbl  pa3padOTKU




I/IH(I)OpMaLII/IOHHbIX CUCTEM nu
TEXHOJIOTUH oJid  aBTOMaTU3aluun
6I/ISHCC-HpOHCCCOB, peUICHUA
IMPUKJIIaAHbIX 3aJa4d Pa3JINYHBIX
KJIaCCOB, BC€ICHUA 0a3 OJaHHbIX H

I/IHq)OpMaL[I/IOHHbIX CUCTEM n
TEXHOJIOTUI oJId  aBTOMaTHU3alun
6I/I3HCC-HpOHCCCOB, pCUICHUA
IMPUKJIaAHBIX 3aJa4 Pa3JINMYHbIX
KJIaCCOB YyIIpaBJICHUA, BECACHHUA 6a3

MH(OPMAITMOHHBIX XPaHWJIHIII. JaHHBIX W WHQOPMAIMOHHBIX
XPpaHWIHII
OIIK-8 OIIK-8.3. NmeTtn HaBbIKU: | Bnagets: AMETH HaBBIKH
MpOrpaMMHUPOBAHUSA, OTJIQJKM W | mMporpaMMUpOBaHUs, OTJIAJKU U
TECTUPOBAHUS MPOTOTUIIOB | TECTUPOBAHUS MPOTOTHUIIOB
MIPOrPaMMHO-TEXHUYECKUX MPOrPaMMHO-TEXHUIECKUX
KOMILJICKCOB 3aJ1ay. KOMILICKCOB aBTOMaTHUYECKOIO
yIpaBJIeHUs
OIIK-9 OIIK-9.1. 3HaTh: METOOUKH | 3HaTh: METOOUKU WCIIOJH30BAHUA
HICIIOJIb30BAHMSI MPOrpaMMHBIX | POrPaMMHBIX CPEACTB /)15l pellIeHuU s
CPECTB [1s1 pellIeHH I TPAKTUUECKUX | MPAKTUUECKUX 3aJa4
3ajJa4 ABTOMATUYECKOTO YIpaBJIeHUS
OIIK-9 OIIK-9.2. VYwmerh: wuCHOJIL30BaTh | YMETb: UCIOIb30BAThH IPOrPAMMHBIE
IPOrpaMMHbIe cpencTBa uist | cpenctBa 1A peleHus
pelleHust MPaKTUYECKUX 3a/a4. MPAKTUYECKUX 3a71a4 TEOpUun
ABTOMATHYECKOr0 yIpaBJieHUs
OIIK-9 OIIK-9.3. NmeTtn HaBbIKK: | BnageTs: HaBBIKAMM MCITOJIb30BaHUS
HCIIOJIb30BAHMS MPOrPaMMHBIX | POrPAMMHBIX CPEACTB JJIsI pEIIeHHU I
CPEJICTB Jy1s1 pEIICHHUsI TPAKTUYECKUX | MPaKTUYECKUX 3aja4
3aga4 ABTOMATHYECKOTO YIIPaBJICHUS
I1IK-4 [1K-4.1 3nats: opranuzauuio 9BM, | 3Hats: OpraHU3aLMIO 9BM,
MH(OPMAIIMOHHO BBIYMCIUTENILHBIX | MH(OPMAIIMOHHO BBIYMCIUTEIbHBIX
ceTel U apXUTEKTypy ONEPALIMOHHBIX | CETel M apXUTEKTYPY ONePAILIMOHHBIX
CHUCTEM CUCTEM YCTPOICTB aBTOMAaTUYECKOTO
yIpaBJieHus
I1IK-4 I1IK-4.2 YmerTs: co3JaBatb | YMeTb: co3JaBaThb KOMIIOHEHTHI
KOMITOHEHTHI ONIEPAIIMOHHBIX CUCTEM | OTepariMOHHBIX CHUCTEM c
C TMpPUMEHEHHWEM HHU3KOYPOBHEBBIX | MpUMeHeHuem HU3KOYPOBHEBBIX
SI3BIKOB TIPOTPaMMUPOBAHM S SI3BIKOB  TIPOTPAaMMUPOBAHUS TSI
CHUCTEM aBTOMATHUYECKOIO
yrpaBJieHUs
I1IK-4 IIK-4.3 Nmetr HaBolkU: BiagceHuA | Biageth:  HaBolkaMu — BJIAACHUA

COBpPEMEHHBIMHU CpeAcTBaMuU
pazpadotku I1O (Ms Visual Studio,
Net Beans u ap.)

COBpPEMEHHBIMU CpeACTBaMU
pazpadorku [1O (MS Visual Studio,
Net Beans u ap.) mis pa3paOoTku
MUK POIPOIIECCOPHBIX CUCTEM

3. Conep:xanne qUCHUNIAHBI




3.1. Pazgeqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOHMILIHHBI I 0YHOH (hOopMbI 00yUeHUSs

Mopyns | Homep |[HaummeHnosanue Tewmsb! pazaena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUSA P
C
JU |11 [ JI
K |3 [P
(C
3)
| 1.1 Nurerpuposan NurerpuposanHas 144 134 10 (34 |76
Has OTJIaflouHas cpeja
OTJIaJOYHas IIPOrpaMMHUPOBaHUS
cpena nporpaM | MukpokoHTposuiepoB PIC,
mupoBanusi Mu | MPLAB-IDE. Pa6ora ¢
KPOKOHTpOJUIe | y4eOHO- JJabopaToOpHBIM
pos PIC, crenaoM «Kpucraii-
MPLAB-IDE. 2M».
Pabota c
y4eOHO-
J1a00paTOPHBIM
CTEHJIOM
«Kpucram-
2Mb>».
2 2.1 Pabora ¢ Pabora ¢ npepbiBaHUSAMU 72 18 [0 |18 |36
npepbBaHUAMM | (IpUOpPUTETHAs CUCTEMA
(mpuopuTeTHasi | mpepwiBaHuil). Padora c
cucreMa 9HEpProHe3aBUCUMOIN
MPEPHIBAHUN). namsATei0. Padota ¢
Pabota c snepr | momynem ALIIIL. Pabota c
OHE3aBHUCUMOU moaysiem CCP (IIMM
MaMSAThIO. pexum).
Pabora ¢
MOJyJIEM
AIIII. Padora ¢
moaysiem CCP
(MM
pexum).
Utoro 216 |52 |0 [52 (112
3.2. Conepxxkanue pa3jgeaoB JUCHHUILIMHBI
3.2.1. JIekiuoHHBIE 3aHATHSA, COJePKaHNEe H 00beM B yacax
Mopnynb Copepxanue TpynoemMKocTb

Howmep ‘ Tema ‘




pa3aeiia

(B yacax)

1.1

Nurerpuposan
Has
OTJIaJOYHas
cpeja rnporpam
MHUPOBaHUA MU
KPOKOHTPOJLIE
pos PIC,
MPLAB-IDE.
Pabora ¢
y4eOHO-
J1a00paTOPHBIM
CTEHJIOM
«Kpucram-
2Mb>».

Beenenue. CemeiictBa
OJIHOKPUCTAJIbHBIX 8-1 U 16-1
Pa3psAAHBIX MUKPOKOHTPOJUIEPOB
upwmsr Intel: MCS-51/151/251,
MCS-96/196/. Cneumanuzauus MK
BHYTpHU cemeiicTB. CpaBHUTENIbHAS
OlleHKa (PyHKIIMOHATBHBIX
BO3MOKHOCTEH pa3IMuHbIX
MoO1(pUKaLM MUKPOKOHTPOJIJIEPOB.
AHanu3 BHyTpeHHEN CTPYKTYpPbl
6azoBoit mozgenu MCS-51
Cunxponuzaimss MK, Bonpocsl
OpraHu3aluy namsTu, opMaThl
PEruCTPOB CHEUUATbHBIX (PYHKUIUT
(Special Function Registers), pe:xxumbl
padoOTHl TAUMEPOB/CUCTUNKOB,
MOCJIeI0BATEIbHOIO UHTEp(eiica,
MOPTOB BBO/Ia-BhIBO/Ia Opranuzanus
CHCTEMBI MpephIBaHUN. Pexumbl
MUK pPONOTpeOIeHusT AHAINA3 CUCTEMBI
koMmanz g MCS-51. ®opmartsl
MPeJCTaBJICHUs] JAaHHBIX U KOMaH],
KJIaCCU(PUKAIMS CUCTEMbI KOMaH/I IO
dyskImonanbHOMY Tipr3HaKy CriocoObt
aJipecallvy orepaHioB, BpEMEHHbIE
rapamMeTpbl UCTIOHEHUST KOMaH[{

34

2.1

Pabora ¢
pephIBAHUSAMUI
(npuopureTHas
cucrema
MPEPHIBAHUN).
Pabora c snepr
OHE3aBUCUMOMN
NaMSAThIO.
Pabora ¢
MOJLyJIEM
AIIII. Padora ¢
moaysiem CCP
(M
pexum).

O0630p u odmias xapakreprctika MK
cepun MCS-96/196 XapakTtepuctuka u
KJIIOUEBbIe OCOOEHHOCTH
MUKPOKOHTposiepoB cemerictsa HSIO:
8XC196KB, 8XC196KC, 8XC196KD.
MukpokoHTposiepsl cemenctsa EPA:
8XC196KR/KT/NP/NU. CemenictBo
MUKPOKOHTPOJUIEPOB /151 YIIPABJIEHUS
nerkenneM: 8XC196MC/MD.
Komruiekc MHCTpyMEHTaJIbHBIX CPEJCTB
MOAJEPKKH pa3pabOTIMKa
['vneprekcToBble CPAaBOYHUKHY,
MakKpoacceMOIepbl, KOMITUIISTOPH,
KOMITOHOBIIIMKH, OLIEHOYHbIE U
OTJIaJJ0YHBIE I1J1aThl, SMYJIATOPHI,
[IpOrpamMmaropsl 1 T.11.
XapaKTepuCTUKa KOMIUIEKTa
ProjectBuilder. kcneprHas cucrema
ApBuilder, cuMBOJIbHBIA MOHUTOP-
otnaauuk Debug Monitor, TexHuueckue

XapaKTePUCTUKN MUKPOKOHTPOJIEPOB

18




Data Sheet u 1. 1. CpaBHUTEIbHBII
aHaM3 (PYHKIIMOHAIBLHBIX
BO3MOKHOCTE MUKPOKOHTPOJLJIEPOB
¢upmer Motorola: MC68HCOS,
MC68HCO08, MC68HCI11,
MC68HC16, MC68300. CemeiicTBO
«3aka3Hpix» MK MC68HCO05. O6mas
XapaKTepUCTHKa, paclinpoBKa
o0o3HaueHus 1 kinaccugukanus MK
cemerictea HCOS. Ananus
MIPOrpaMMHOM MOJIEJI U CUCTEMBI
KOMaH/1 TUIIMYHOT'O MPeCTaBUTENS
CeMelCTBa - MUKPOKOHTpOJLIepa
MC68HC705CS8. BcrpoeHnnasi mamsith
MK, BcTpoeHHbIE OACUCTEMBI BBOIA -
BBIBO/Ia, OPraHU3aLMs CUCTEMBI
npepbiBanuil. Taiimep 1 cBA3aHHbBIE C
HUM YCTPOMCTBA, NOJCUCTEMbI BXOJHON
(pukcammu (Input Capture) u
BBIXOJHOTO cpaBHeHM:A (Output
Compare) Pexumpl paboThl aHAI0ro0-
1 poBoro nmpeodpazosatess (Analog-
to-Digital Converter-ADC).
CrieranbHble pexkuMsl padotel MK
cemeiictea MC68HCOS5 OcobeHnoctu
MK cemerictBa MC68HC08
Xapakrepuctuku CP u, BcTpoeHHOM
NaMsTH U BCTPOEHHBIX ycTpoiictB MK
cepun HCO8. CewmeiicTBo Hanbosee
pacrpoCTpaHEHHBIX U MOMYJISIPHBIX B
mupe MK MC68HC11 O6mas
XapaKTepUCTHKa, paciinpoBKa
o0o3HaueHus 1 kinaccugukanus MK
cemeiictBa HC11. Apxurektypa CPU,
THITbl BHYTPEHHEH BCTPOEHHOU NaMATH,
aHaJIM3 CUCTeEMBI KoMaH. PesxnuMbl
(byHKIIMOHMPOBaHUS BHYTPEHHUX
nepuepuinHbIX YCTPOUCTB:
MHOTO(pYHKIIMOHAJILHOUN TauMEPHOU
cekimu, SCI, SPI, ADC, mupoTtHO-
MMITYJIbCHOT'O MOAYJIAITOPA, CUCTEMbI
KOHTPOJIs1 pabOTOCIIOCOOHOCTH
IPOrPaMMHOT0 00eCTIeYeHH ST
Nurepdeiicupie BUC MC68681 n
MC68230 Crpykrypa YAIIII
MC68681, xapakTeprCTHKa €ro
IPOrPaMMHO-IOCTYITHBIX PETUCTPOB,
OpraHu3zalys napasulesbHOro U
nociegoBaresibHoro ooMena CTpykTypa




MC68230, Pexumbl paboTh
MHOTO(YHKIIMOHAIBHOTO
napajujiesibHOro uarepdenca u
CUCTEMHO- OPUEHTUPOBAHHOTO
TaiiMepa, XapaKTepPUCTUKA MPOTrPaMMHO-
JIOCTYITHBIX PETUCTPOB. 3aKJII0UEHUE

3.2.2. [IpakTHYeCcKHe 3aHATHA, COAepPrKaHNe H 00beM B yacax

Monyie

Howmep
pasnena

Tema

Copepxanue

TpynoeMkocTb
(B acax)

3.2.3. JIabopaTopHble 3aHSTHS, COJlep:KaHue H 00'beM B yacax

Moaynb

Homep
paznena

Tema

Conepxanue

TpynoemMKocThb
(B yacax)

1.1

Nurerpuposan
Has
OTJIaJJOYHas
cpeja rnporpam
MHUPOBaHUS MU
KPOKOHTPOJLIE
pos PIC,
MPLAB-IDE.
Pabora ¢
y4eOHO-
J1a00paTOPHBIM
CTEHJIOM
«Kpucram-
2Mb>».

Pabota ¢ yueOHO- 1abopaTOpHBIM
crenaoM «Kpucrain-2M»

34

2.1

Pabora ¢
pephIBAHUSAMU
(npuopureTHas

cucrema
MPEPHIBAHUN).
Pa6ora c snepr
OHE3aBUCUMOMN

MaMSIThIO.

Pabora ¢

MOJLyJIEM
AIIII. Padora ¢
moaysiem CCP

(M

pexum).

Pabota ¢ yuebHO-1a60paTOpHBIM
creriom «Kpucrami-2M»

18




3.3. Conepmaﬂne MaTepuajJoB, BbIHOCHUMBIX HA CAMOCTOATEJIbHOEC U3YyU€HHUE

Monyns | Homep | CopepxaHue MaTepualioB, Buapl camocTosiTesbHOM TpynoemMKkocTb
pasznena BBIHOCUMOTO Ha AesTeIbHOCTU (B yacax)
CaMOCTOSITEIbHOE
U3y4deHue
1 1.1 Pabora c taitmepamu- CocraBiieHrE KOHCIIEKTA, 38
CYEeTYMKAMHU HOJrOTOBKA K
(MUKpPOKOHTpPOJLIED TIO coOeceI0BaHUI0
BBIOODY)
1.1 Pabora ¢ mpeprIBaHUAMMU. CocraBiieHre KOHCITIEKTa, 38
(mpuopuTeTHAs CUCTEMA MOJrOTOBKA K
npepeiBaHmii). Padora ¢ coOeceJ0BaHUIO

SHEProHe3aBUCUMOM MaMsIT
b10.(MUKPOKOHTPOJLIEP MO

BBIOODY)
2 2.1 Pa6ora ¢ momynem ALIIT CocraByieHre KOHCIIEeKTa, 36
Pa6ota ¢ monyinem CCP HOIrOTOBKA K
(IINM pexum). cobeceTI0BaHuIo
(MUKpPOKOHTpPOJLIED IO
BBIOODY)

4. PoH/T OLIEHOYHBIX CPE/ICTB /IS MPOBeIeHUs TEeKYIeH U MPOMe KyTOUHOMI
aTTecTaniu 00yJarmuXcs Mo U CIUILINHE

@®oHI1 OLEHOYHBIX CPEICTB TEKYHIEr0 KOHTPOJS M MPOMEXKYTOUHOW aTTeCTallid MO MTOram
OCBOEHUSI TUCIUILIMHBI TPEJICTABJIEH B IPUJIOKEHHUU.

DOH[I OLICHOYHBIX CPENICTB

5. YueO6HO-MeTOqUUeCcKOe U HH(OpPMALMOHHOE 00ecneyeHne I CIHIINHbI

5.1. OcHoBHas JMTEpaTypa
5.1.1. IleuaTHble N3 aHNUA

1. FOpor B.11. ASSEMBLER: y4e6. nocooue / B.W. FOpoB. - 2-e u3a. - Mocksa, 2008. - 637 c.:
Wi - (Y4eOHUK /17151 BY30B).

2. Honrux, P.C. IIporpaMMrpoBaHre MHUKPOITPOIIECCOPHBIX CHUCTEM : y4deO. rmocooue. - Ywra :
3a0l'V, 2015. - 144 c. - ISBN 978-5-9293-1488-9 : 144-00.
5.1.2. U3panua n3 OBC

1. DnexkTpoTexHUKa: (PWIBTPbI BHICOKMX M HHU3KUX YacTOT : Y4eOHoe mocoOue [isi By30B /


http://work.zabgu.ru/fos/16/16.6/09.03.01_%D0%911.%D0%92.%D0%94%D0%92.04.2_%D0%9C%D0%A1%D0%90%D0%A3_%D0%92%D0%9C%D0%9A-19.pdf

Ocanuenko B. X., Bonkosa . 0., Kanapuna 0. A. ; moa o6u. pea. Ocaguenko B.X. - Mockaa :
FOpaiit, 2021. - 80 c. - (Boiciiee oOpa3zoBanme). - URL: https://urait.ru/bcode/472224 (nara
obpamenusi: 10.08.2021)

2. MukpomnporieccopHasi Texuuka: BBeneHue B Cortex-M3 : YyeOHoe mocodue st By30B /
OropomnukoB U. H. - Mocksa : HOpaiit, 2021. - 116 c. - (Beicmee oOpazoBanue). - URL:
https://urait.ru/bcode/472192 (nara oopamienus: 10.08.2021)

5.2. JlonoHUTeEJILHASI JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. IMTaBnosckas T.A. C/C++. [IporpammupoBaHie Ha SI3bIKE BBICOKOTO YpoBHS: yueOHMK / T.A.
[TaBnoBckas. - Cankt-IlerepOypr: ITurep, 2009. - 461 c.: ui.

5.2.2. U3panua n3 DBC

1. DNeKTpOHMKA U CXEMOTEXHMKA : YUYeOHUK M NPAaKTUKYM [uis By30B / Munienuna C. A. ; oa
pen. Munennna H.K. - 2-e m3n. - Mocksa : FOpaiit, 2021. - 270 c. - (Beiciee oOpa3oBaHue). -
URL: https://urait.ru/bcode/472058 (nata odpamenus: 10.08.2021). - ISBN 978-5-534-05078-3 :
739.00.

2. Apucrosa, JI. B. Machine-Building Automation. ABTOMaTHU3alMsl MAIIMHOCTPOEHUS : y4eO.
nocoo6ue / JI. B. Apucrosa, O. C. Bostuek, T. H. Kongpammuna, C. A. Kokypuna; npu yyactiu I'.
b. Mouceesoi1, 10. B. lllenenesoii; nox pen. T. H. Konapammuon. - 4-e u3a. , crepeoTun. -
Mocksa : ®JIMHTA, 2021. - 143 c. - ISBN 978-5-9765-1201-6. - Tekcr : anekrponHsiii // I6C
"KoHcynbrant cTyzeHTa" : [caitr]. - URL
https://www.studentlibrary.ru/book/ISBN97859765120160921.html (mata oOpanieHus:
04.05.2022). - Pexum goctyna : 1o MOAIMKCKeE.

3. XKonob6os, A. A. Cranku ¢ YITY : YcrpoiicTBO, mporpaMMHUpOBaHUEe, MHCTPYMEHTAIbHOE
obecriedeHre W OcHacTKa : yued. mocooue ais By3oB / JKomo6oB A. A. , Mpouek K. A. ,
AsepuenkoB A. B. , TepexoB M. B. , lllkabepun B. A. - 3-e m3x. , crep. - Mocksa : ®JIMHTA,
2017. - 358 c. - ISBN 978-5-9765-1830-8. - Tekcr : anektponsslid // DBC "KoHcynprant
cryaenta” : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785976518308.html (ngara
obpamenusi: 04.05.2022). - Pexum gocTyna : mo NOAIMUCKe.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI

HazBaHue Cchuika

DIeKTPOHHO-OMOINOTEYHAS cucrema | http://www.studentlibrary.ru
«KoHCyJIbTaHT CTyJeHTa»

DK TPOHHO-ONOTMOTEUHAS cucrema | https://urait.ru
«IOpair».
[TouckoBas cucrema http://www.yandex.ru

6. Ilepeyenr MporpaMmMHOro o0ecredeHnst

[TporpammHoe obecnieuenue odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
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ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"MeralIpo".

[TporpammHOe oGecriedeHne CrenuaaTbHOrO Ha3HAYCHUSI:

1) Google Chrome

2) MPLab Xpress

7. MaTepuajibHO-TeXHHYECKOEe 00ecnedyeHne TN CIUNINHBI

HaumenoBanue HOMCIIIGHI/Iﬁ IJIA IPOBEACHU A
y4eOHBbIX 3aHATHA U I CaMOCTOSTEbHON
padoTHl 00YYAOIIUXCS

OcCHAIIIEHHOCTh CHEUAIbHBIX [TOMEIEHUN U
MOMEIIEHUH JITSI CAMOCTOSITEJTHBHOM PadOThI

V4yeOHBIE  ayaWTOpUW IS TIPOBEICHUS
3aHATUH JIEKIIMOHHOTO TUIIA
VyeOHble ayauTOpuu Ui TPOBEAEHUS

Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuM AjIsl MPOMEKYTOYHON
aTTecTaluu

CocraB 000pyI0OBaHU s M TEXHIUECKHUX CPEICTB
o0y4yeHHMsl yKazaH B Hacropre ayIuTOpUH,
3aKpEIJICHHOW paclMCcaHueM Mo (paKkyIbTETy

V4yeOHble ayAUTOpUM Il TIPOBEICHHUS
IPYINIIOBbIX Y MHAWBUAYAJIbHBIX KOHCYJIbTaLUI

VueOHble AyJUTOPUH IJIA TeKymeﬁ aTTeCTalluu

CocraB 000pyJOBaHUS U TEXHUYECKUX CPEJICTB
oOy4yeHHs] yKa3aH B TaclopTe ayIuTOpPUH,
3aKperuIeHHON pacnrcaHueM 1o Kadeape

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUs JUCIUTILINHBI

Ha xaxnaom Ha60paT0pHOM 3aHATUHA, CTYACHT B KpaTKOfI qaopMe JOJIKEH OTUYUTATBhCA O CTCIICHU

TOTOBHOCTH CBOMX JIAOOPATOPHBIX PadoT.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Poman Cepreesuu Jlonrux

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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