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[Tpodunbs — ABTOMAaTU3UPOBAHHBIE CUCTEMBI U BBIUMCIUTEIbHbIE MAITUHBI B TIPOMBIITIIEHHBIX
KoMIUIeKcax (A Habopa 2024)
dopma odyuerus: OuHas



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
OO011ast TpyI0EMKOCTh JTIUCHMUIUIMHBL (MOJIYJIsI) COCTaBJIsIeT 2 3a4yeTHbIX(bie) eauHUII(bI), 72
YacoB.

Bunp! 3ausTUHI Cemectp 8 Bcero yacos
OO01mas TpyI0eMKOCTb 72
AynuTopHBIE 3aHSTHS, B T.4. 36 36
Jlekmmonnsle (JIK) 18 18
IIpakTueckue (ceMUHApPCKUE) 0 0
I13, C3)
Jlabopatopssie (JIP) 18 18
CamocrositenbHas padora 36 36
cryaentoB (CPC)




dopma npomMexyTOYHOM
aTTecTalliu B CEMECTpe

3aueT

KypcoBas padora (kypcoBoit
npoekT) (KP, KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpamMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

IIPOrpamMMmBbl 00y4eHus1 MO TUCLUILTHE
Kog u WMHavKaTopel JOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMIIETEHLIUU paMKax AUCHUILUIMHBL
OIIK-7 OIIK-7.1. 3HaTh: METOAMKY | 3HaTh: METOJUKY HACTPOWKH H
HACTPOMKHU Y HAJIaJKU IIPOrPaMMHO- | HalagKy IMPOrpaMMHO-aNNapaTHbIX
anmnapaTHbIX KOMILJIEKCOB KOMILIEKCOB ABTOMAaTHYECKOTO
yIpaBJIeHUS
OIIK-7 OIIK-7.2. VYmerb: npou3BOIUTH | YMeETh: IPOM3BOAUTH KOJUIEKTUBHYIO
KOJUIEKTUBHYIO HACTpPOMKY M | HacTpoilKy M HajJagKy MporpaMMHO-
HaJIaJKy IpOrpaMMHO-aNNapaTHeIX | annapaTHbIX KOMILIEKCOB
KOMIUIEKCOB ABTOMAaTUYECKOTO yIpaBJICHUSA
OIIK-7 OIIK-7.3. Nwmerts HaBBIKY: | Biagern: HaBBIKAMM KOJUIEKTUBHOU
KOJUIEKTUBHOM HACTPOWKHU U | HACTPOMKH U HAJNAJKU MPOrpaMMHO-
HQJIAJKU IPOrpaMMHO-aMMapaTHeIX | anmnapaTHbIX KOMILIEKCOB
KOMILIEKCOB ABTOMATHYECKOr0 yIpaBJIeHUs
OIIK-8 OIIK-8.1. 3HaTh: OCHOBHBIE A3BIKM | 3HATh: OCHOBHBIE SA3BIKU
NpOrpaMMHUpPOBaHUs. W padOThl C | MporpaMMHUpOBaHHMs W PpadOTHl C
06a3aMy  [TaHHBIX, ONEpaIMOHHBbIE | 0a3aMy JAaHHBIX, OIEpPAIMOHHBIE
CHCTEMBI 1 000JIOUKH, COBPEMEHHBIE | CHCTEMbI 1 000JIOUKH, COBPEMEHHBIE
NpOrpaMMHbIE Cpelpl pa3paOdOTKH | MporpaMMHbBIE Cpelbl  pa3padOTKU
MH(POPMALIMOHHBIX ~ CUCTEM U | MH(OpPMALMOHHBIX  CUCTEM U
TEXHOJIOTUH. TEXHOJIOT Ui ABTOMATUYECKOTO
yIpaBJIeHUs
OIIK-8 OIIK-8.2. YMeTb: IpUMEHSATD SA3BIKU | YMETh: MIPUMEHATD S3BIKU
pOrpaMMHUPOBAaHMs W padOTHl C | MpOrpaMMHUpOBaHHUS W padOTH C
06a3aMu  JaHHBIX, COBPEMEHHble |0a3aMy  JaHHBIX, COBPEMEHHBIE
IporpaMMHbBIE Cpefibl  pa3paOOTKH | mporpaMMHbIE Cpeabl  pa3pabOTKH
MH(POPMALIMOHHBIX ~ CUCTEM U | MH(OpPMALMOHHBIX  CUCTEM U
TEXHOJIOTMA /711  aBTOMATM3allMM | TEXHONOTMI A  aBTOMaTH3alluu
OU3HEC-TIPOLIECCOB, peuieHusi | OM3HEC-IPOLIECCOB, peleHus
NPUKJIAAHBIX  3aJad  Pa3jiM4YHBIX | MPUKJIAOHBIX  3aJa4  Pas3JIM4HBIX

KJI1aCCOB, BE€ICHUA 0a3 JaHHBIX H

KJIACCOB yIpaBJieHUs], BeAeHus: 0a3




MH(OPMALIMOHHBIX XpaHWIUII. JaHHBIX ¥ MH(MOPMALMOHHBIX
XPaHUJIHIIL
OIIK-8 OIIK-8.3. Nwmerts HaBBIKU: | Brmagertn: HMETh HaBLIKU
NpOrpaMMHUPOBAHUs, OTJaJKM U | IporpaMMUpOBaHUsl, OTJIAJKU U
TECTUPOBAHUS MPOTOTHUIIOB | TECTUPOBAHUS MIPOTOTHUIIOB
MPOrPaMMHO-TEXHUYECKUX MIPOrPaMMHO-TEXHUYECKUX
KOMIIJIEKCOB 3a1a4. KOMIIJIEKCOB aBTOMATHUECKOTr'O
yIpaBJIeHUs
OIIK-9 OIIK-9.1. 3HaTh: MeTOAMKN | 3HaThb: METOOUKH HCIOJIb30BAaHUS
HCHOJIb30BaHUS MIPOrPaMMHBIX | IPOrPaMMHBIX CPEACTB AJIs pEIICHUS
CPEJICTB JyIsl pEIIeHUsI TPAKTUYECKUX | MpaKTUYeCKUx 3aja4
3aJa4 ABTOMATUYECKOT'O YIpaBJICHUS
OIIK-9 OIIK-9.2. VmMerh: wuCNoONb30BaTh | YMETh: UCHOIB30BATh IPOrPAMMHBIE
MpOrpaMMHbIE cpencTBa UIsl | cpencTBa hils: pelieHust
pelleHus MPAaKTUYECKUX 3a4a4. MPaKTUYECKUX 3aja4 TEOpUU
ABTOMATHYECKOTO YIPaBJICHUS
OIIK-9 OIIK-9.3. NmeTh HaBBIKY: | Biagern: HaBEIKAMM UCITOIL30BAHUSA
HICIIOJIb30BAHM S MPOrpaMMHBIX | IPOrPaMMHBIX CPEACTB JIsl pellICHU I
CPEJICTB JIs pelIEHU s TPAKTUYECKUX | TPAaKTUYECKUX 3a7a4
3ajJa4 ABTOMATUYECKOTO YIpaBJICHUS
I1IK-4 [IK-4.1 3Hath: opranuzauuio DBM, | 3Hath: OpraHu3aluIo 9BM,
MH(OPMALIMOHHO BBIYMCIUTENbHBIX | MH(OPMALIMOHHO BbIUMCIUTEIbHBIX
CEeTeU U ApXUTEKTYPY ONEPAIIMOHHBIX | ceTell M apXUTEKTYPY ONePallMOHHbBIX
CHACTEM CUCTEM YCTPOMCTB ABTOMAaTUYECKOTO
yIpaBJIeHUs
[1IK-4 [1K-4.2 Ywmers: co3gaBarhb | YMEThb: cCoO3JaBaTh KOMIIOHEHTHI
KOMITOHEHTbI ONIEPALIMOHHBIX CUCTEM | ONEpaliMOHHBIX CHACTEM c
C TpUMEHEHHWEM HHU3KOYPOBHEBBIX | MpuMeHeHueM HU3KOYPOBHEBBIX
SI3bIKOB IIPOI' pPAMMUPOBAHM S SI3bIKOB  IIPOrPaMMUPOBAaHUSA  AJISk
CHCTEM ABTOMAaTHUYECKOI'O
yHpaBJIEHUs
I1IK-4 IIK-4.3 merh HaBHIKM: BiageHus | BiameTh:  HaBBIKAMU — BjaJ€HUS
COBPEMEHHBIMU CpEeICTBAMU | COBPEMEHHBIMU CpeicTBamMu
pazpabotku I1O (Ms Visual Studio, | paspadotku I1O (MS Visual Studio,
Net Beans u ap.) Net Beans u jap.) i pa3paboTKu
MUK POITPOLIECCOPHBIX CUCTEM

3. Conep:xkanne qUCHUNLIAHBI

3.1. Pazgeqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOMILIHHBI I 0YHOH (hOopMbI 00yUeHUSs

|M0le)'[b | Howmep |HaI/IMeHOBaHI/IC

Tewms! pazgena

| Bcero |AyI[I/ITOprI | C |




pasnena pasnena 4acoB | € 3aHATUA P
C
J |1 [ JI
K |3 [P
(C
3)
1 1.1 WNHuTerpuposan NurerpupoBanHas 144 134 10 |34 |76
Hasl OTJIaJl0uHas cpeaa
OTJ1aI0uHas IPOrpaMMHUPOBAHUS
cpena nporpam | MukpokoHTposuiepos PIC,
mupoBanusi mu | MPLAB-IDE. Pa6ora ¢
KPOKOHTpOJUIEe | y4eOHO- 1JabopaTOpHBIM
pos PIC, crenom «Kpucrami-
MPLAB-IDE. 2M>».
Pabora ¢
y4eOHO-
1a00paTOPHBIM
CTEHAOM
«Kpucrasmr-
2M».
2 2.1 Pabora ¢ Pabora ¢ mpepbrBaHHAMEI 72 18 |0 |18 |36
NpepbiBaHUSAMU | (IPUOPUTETHAS CUCTEMA
(mpuopuTeTHasi | mpepwBaHuil). Padora c
cucreMa SHEProHe3aBUCUMON
TIpepbIBaHM). namsTeio0. Padota ¢
Pa6ora c snepr | mogynem ALIIL. Pabora ¢
OHE3aBUCUMON moaysiem CCP (IIMM
MaMSTHIO. peXUM).
Pabora c
MOJyJIEM
ALIII. Pa6ora ¢
moaysiem CCP
(IOrM
PEXKUM).
Hroro 216 |52 |0 [52 (112
3.2. Conep:xkanue pa3jaesoB JUCHHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 WNuTerpupoBan Beenenue. CemeiictBa 34
Had OJIHOKPUCTAJIbHBIX §8-U U 16-u
OTJIaJ0uHasl pa3psAAHBIX MUKPOKOHTPOJUIEPOB

cpeja nporpam

¢pupmer Intel: MCS-51/151/251,




MHUPOBaHUS MU
KPOKOHTPOJLIE
pos PIC,
MPLAB-IDE.
Pabota c
y4eOHO-
na0opaTOPHBIM
CTEHJIOM
«Kpucram-
2Mb>».

MCS-96/196/. Cnenpanuzauusa MK
BHYTpHU cemeiicTB. CpaBHUTENIbHAS
OLIeHKa (PyHKLIMOHAJIbHBIX
BO3MOKHOCTEW Pa3InyYHbIX
MoJU(pUKAIMIA MUKPOKOHTPOJUIEPOB.
AHanu3 BHyTpeHHEN CTPYKTYpbl
6aszoson moge MCS-51
Cunxponuzauus MK, Bonpocsl
OpraHM3aLuM NamsaTH, popMaThl
PErucTpOB CHEUUANIbHBIX (DYHKUIMI
(Special Function Registers), pe:xxumbl
padoThl TAMMEPOB/CUETUNKOB,
MOCJIEI0BATEIBHOIO UHTEp(eiica,
MOPTOB BBO/Ia-BbIBOJIa Opranusanus
CHCTEMBI NpepbIBaHUi. PexyrMbl
MUKpPONOTpeOIeHus1 AHAIN3 CUCTEMBI
koman A MCS-51. dopmartel
MPEJCTaBJICHUS JAaHHBIX U KOMaH[,
KJIaccU(pUKALMs CUCTEMbI KOMaH]] 110
dyskimonaabHOMyY nipu3HaKy CriocoObt
aJipecalliy orepaHoB, BpEMEHHbIE
rapaMeTpbl UCTIOJIHEHUSI KOMaH{

2.1

Pab6ota c
MpepbIBaHUSMU
(mpuopuTeTHas
cucrema
MIpepbIBAaHNN ).
Pabota c snepr
OHE3aBUCHUMOM
MaMSTBIO.
Pab6ota c
MOJyJIeM
AIITII. Pa6ora ¢
moaysiem CCP
(IIM
pexKUM).

O0630p u odmIas xapakrepuctuka MK
cepun MCS-96/196 XapakTtepuctuka u
KJTI0YeBbIe OCOOEHHOCTH
MUKPOKOHTpoJiepoB cemenicrsa HSIO:
8XC196KB, 8XC196KC, 8XC196KD.
MukpokoHTposiepsl cemencrsa EPA:
8XC196KR/KT/NP/NU. CemeiicTBo
MHUKPOKOHTPOJIJIEPOB /151 YIIPaBJICHUS
nemxenneM: 8XC196MC/MD.
Komriekc HHCTpyMEHTaIbHBIX CPEeJCTB
MOJJIEPKKH pa3pabOTUrKa
['mnepTeKkcToBbIE CIIPABOYHUKH,
MakKpoacceMOIepsl, KOMITHIISTOPH,
KOMITOHOBIIIMKH, OLICHOYHbIE U
OTJIA/IOYHBIE TUIATHI, SMYJISTOPHI,
pPOrpaMMaTopsl U T.11.
XapaKTepUCTUKA KOMIUIEKTa
ProjectBuilder. kcnieprHas cucrema
ApBuilder, cuMBOJIbHBIIE MOHUTOP-

otnaauuk Debug Monitor, TexHuueckue
XapaKTEPUCTUKU MUKPOKOHTPOJLIEPOB

Data Sheet u 1. 1. CpaBHUTENBHBIN
aHanu3 (PyHKIMOHAIBHBIX
BO3MOKHOCTEH MUKPOKOHTPOJLJIEPOB
¢upmsr Motorola: MC68HCOS,
MC68HC08, MC68HC11,
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MC68HC16, MC68300. CeMelicTBO
«3aka3upix» MK MC68HCO05. O6mas
XapaKTepUCTHKa, paciinppoBKa
oOo3HaveHus u Kiaccudukamms MK
cemerictea HCOS. Anamms
MPOrpaMMHOM MOJIEST U CUCTEMBbI
KOMaH/] TUIIMYHOTO NIPe/ICTaBUTEA
ceMelicTBa - MUKPOKOHTpPOJLIEPa
MC68HC705C8. BcrpoeHHas namMATh
MK, BcTpO€HHbIE MOJCUCTEMBI BBOJIA -
BBIBOJIA, OPraHU3aLUsl CUCTEMBI
npepsiBaHuil. TaiiMep U CBSI3aHHbIE C
HUM yCTPOWCTBA, MOJCUCTEMBI BXOJHOI
¢ukcanuu (Input Capture) u
BBIXOAHOTrO cpaBHeHus (Output
Compare) Pexnmbl paboThl aHATOTO-
uudpoBoro npeodpazosates (Analog-
to-Digital Converter-ADC).
CrierpanbHble pexkumMsl padotel MK
cemeiictea MC68HCO05 Ocobennoctn
MK cemerictBa MC68HCO8
Xapakrtepuctuku CP u, BcTpoeHHOM
NaMATH ¥ BCTPOEHHBIX ycTpoiictB MK
cepun HCO08. CemericTBo HanOo1ee
pacnpoCTpaHEHHbIX U NOMYJISIPHBIX B
mupe MK MC68HC11 O6mas
XapaKTepUCTHKa, paciindpoBKa
oOo3HaveHus u Kiaccudukamms MK
cemerictea HC11. Apxurektypa CPU,
THUIbl BHyTPEHHEN BCTPOEHHOM MaMATH,
aHaJIM3 CUCTeMbl KOMaH[. Pexumbl
(byHKIIMOHMPOBaHMS BHYTPEHHHX
nepupepunHbIX YCTPOUCTB:
MHOTO(DYHKIIMOHAJILHOUN TatMepHOU
cexuuu, SCI, SPI, ADC, mmpoTHO-
MMITYJIbCHOT'O MOJIYJISITOPA, CUCTEMbI
KOHTPOJIs1 pabOTOCIIOCOOHOCTH
MIPOrPaAaMMHOTO 0OecrieueHusT
Nurepdericupie BUC MC68681 n
MC68230 Crpykrtypa YAIIIT
MC68681, xapakTepucTHKa €ro
[IPOrPaMMHO-/IOCTYITHBIX PETUCTPOB,
OpraHu3alus NapauliebHOro U
nocnegoBarenbHOro oomena Ctpykrypa
MC68230, Pexumbl paboTh
MHOTO(DYHKIIMOHAIBLHOTO
napajujiesibHOro uarepdenca u
CUCTEMHO- OPUEHTUPOBAHHOTO
TaliMepa, XapaKTepUCTHKA MPOrpaMMHO-




HAOCTYIIHBIX PETrUCTPOB. 3akJnoueHue

3.2.2. IlpakTHYecKHe 3aHATHS, COJdepP KaHue H 00’beM B yacax

Mopynb

Homep
pazzaena

Tema

Conepxanue

TpynoemMKocTh
(B yacax)

3.2.3. JIabopaTopHbIEe 3aHATHSA, CO/IePKaHNe U 00'beM B Yacax

Mopnynb

Homep
pasgena

Tema

Copnepxanue

TpynoemMKocTb
(B yacax)

1.1

Nurerpuposan
Hast
OTJIaI0vHAas
cpeja nporpam
MHUPOBAHUS MU
KPOKOHTPOJLIIE
pos PIC,
MPLAB-IDE.
Pab6ota c
yueOHO-
n1ab0paTOPHBIM
CTEHJIOM
«Kpucramr-
2M».

Pabora ¢ yueOHO- 1abopaTopHBIM
creniom «Kpucramn-2M»

34

2.1

Pabota c
IIpepbIBAHUAMU
(mpuopureTHas

cucreMa

MIPEpPBIBAHUN).
Pabota c sHepr
OHE3aBUCHUMOM

HNaMATBIO.

Pabota c

MOJyJIeM
AIITI. Pa6ota ¢
moaysiem CCP

(IOrM

PEXKUM).

Pabota ¢ yueOGHO-1a60paTOpHBIM
creniom «Kpucramni-2M»
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3.3. Co,uepmamle MaTepuajJoB, BbIHOCHUMBIX HA CAMOCTOATEJIbHOEC U3YyUY€HHUE

Moaynb

Homep
paznena

Copnep:xaHue MaTepuaos,
BBIHOCUMOTO Ha

Bupapl camocrosTeIbHON
JIEATEILHOCTH

TpynoemMKocTb
(B yacax)




CaMOCTOATEIIBHOE

U3y4eHue
1 1.1 Pab6ora ¢ Taiimepamu- CocraBiieHue KOHCIIEKTA, 38
CYETUUKAMMU MOJrOTOBKA K
(MuKpoKOHTpOJLIEP O coOeceJ0BaHUIO
BBIOODY)
1.1 Pabota c npepbiBaHUsIMHU. CocraBiieHre KOHCIIEKTA, 38
(mpuopuTeTHAs CUCTEMA MOJrOTOBKA K
npepbiBanmii). Padora ¢ cobece10BaHHI0

SHEProHe3aBUCUMON MaMAT
b10.(MUKPOKOHTPOJLIEP MO

BBIOODY)
2 2.1 Pa6ora ¢ momysnem AIIIL CocrapiieHHEe KOHCIIEKTA, 36
Pa6ora ¢ moxynem CCP [MOJrOTOBKA K
(IIIM pexum). cobeceI0BaHUI0
(MukpoKOHTpoOJLIEP IO
BBIOODY)

4. ®oHI OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOUYHOMI
aTTecTaluu 00y4aKIIUXCS M0 JAUCIHIIIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYILIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCrauu 110 HUTOIraM
OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOAMuUecKoe 1 HH( OpMaANIOHHOE O0ecneyeHne JHCIUIIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHble N3JaHUA

1. IOpos B.1. ASSEMBLER: yue6. noco6ue / B.!. IOpos. - 2-e u3a. - Mocksa, 2008. - 637 c.:
ui. - (Y4eOHHK [isl By30B).

2. Honrux, P.C. IIporpaMMupoBaHue MHUKPOITPOIIECCOPHBIX CUCTeM : y4eO. mocooue. - Yura :
3a0l'Y, 2015. - 144 c. - ISBN 978-5-9293-1488-9 : 144-00.

5.1.2. U3panua n3 DBC

1. DnekTporexHuKa: (PWIBTPHI BHICOKMX M HHU3KUX YacTOT : Y4eOHOe mocoOue [isi By30B /
Ocamuenko B. X., Bonkosa . 0., Kanapuna 0. A. ; mox o6m1. pea. Ocamguenko B.X. - Mocksa :
FOpaiit, 2021. - 80 c. - (Bwicmee oOpasoBanue). - URL: https://urait.ru/bcode/472224 (nata
obpamenus: 10.08.2021)

2. MukpormnporieccopHasi TexHuka: BeelneHue B Cortex-M3 : VyeOHOe mocodue [isi By30B /
OropoguukoB WM. H. - Mocksa : FOpaiir, 2021. - 116 c. - (Beiciee oOpazoBanue). - URL:
https://urait.ru/bcode/472192 (nata oopamenus: 10.08.2021)


/local/working_program/modules/typical_programs/PDF/fos.php?file=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

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleyaTHBIE N3 JaHUA

1. ITaBnosckas T.A. C/C++. IIporpammupoBaHue Ha Si3bIKe BBICOKOTO YpoBHs: yueOHMK / T.A.
[MaBnosckas. - Cankr-IlerepOypr: [Turep, 2009. - 461 c.: w.

5.2.2. Uzpannsa u3 9BbC

1. DNEeKTpOHMKA U CXEMOTEXHHUKA : YUYeOHHK M MPaKTUKyM i By30B / Muenuna C. A. ; mon
pea. Munenunna H.K. - 2-e uza. - Mocksa : FOpaiir, 2021. - 270 c. - (Beiciiee obpa3oBaHue). -
URL: https://urait.ru/bcode/472058 (nata oopamenus: 10.08.2021). - ISBN 978-5-534-05078-3 :
739.00.

2. Apucrosa, JI. B. Machine-Building Automation. ABTOMaTHU3aI1sl MAITMHOCTPOCHUS : y4eO.
noco6ue / JI. B. Apucrosa, O. C. Bosiuek, T. H. Kongpammuna, C. A. Kokypuna; npu yyactuu I'.
b. Mouceesoii, 10. B. lllenenesoii; non pen. T. H. Konnpammuoit. - 4-e u3a. , crepeoTurn. -
Mocksa : ®JIMHTA, 2021. - 143 c. - ISBN 978-5-9765-1201-6. - Tekcr : anekTponHsi // DbBC
"KoHcynbranr cryaeHra” : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN97859765120160921 .html (maTa oOpareHus:
04.05.2022). - Pexxum gocTyna : 1o MOAMKCKE.

3. Komno6os, A. A. Cranku ¢ YIIY : YcrpoiicTBO, MporpaMMHUpOBaHUE, MHCTPYMEHTAIbHOE
obecrieyeHre M OCHACTKa : ydeO. mocodume mis By3oB / Komobor A. A. , Mpouek XK. A. ,
AsepuenkoB A. B. , Tepexos M. B. , lllkabepun B. A. - 3-e u3n. , crep. - Mocksa : ®JIMHTA,
2017. - 358 c. - ISBN 978-5-9765-1830-8. - Tekct : anektpoHuslid // DBC "KoHcynpTant
crygenta" : [cant]. - URL : https://www.studentlibrary.ru/book/ISBN9785976518308.html (gara
oopamenus: 04.05.2022). - Pexum JocTyna : O MOATUCKE.

5.3. ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbI€ CUCTEMbI

Haszsauue Ccruika

DeKTPOHHO-OMOIMOTeYHAS cucrema | http://www.studentlibrary.ru
«KoHcybTaHT cTyneHTa»

DJIeKTPOHHO-OMOIMOTeYHAs cucrema | https://urait.ru
«IOpaiit».
[TouckoBas cucrema http://www.yandex.ru

6. [TepeyeHb MPOrpaMMHOT0 00ecneYeHusI
[TporpammHoe obecriedenre odmiero HazHadeHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"MeralIpo".

[TporpammHoOe obecriedeHne CreuaaTbHOrO Ha3HAYCHUSI:

1) Google Chrome
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2) MPLab Xpress

7. MaTepHajbHO-TEXHNYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe OMeNIeHNH /151 TPOBEACHHUS
yueOHbIX 3aHATUN W U1 CaMOCTOSTENILHOM
paboThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHeUUAIbHBIX TIOMEIIEHUH 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENTBHOU PadOThI

VyeOuble ayauTopuu i TPOBEAEHUS
3aHATAN JIEKIIMOHHOI'O THUIIA
V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS

Ja00PaTOPHBIX 3aHATHIA

VyeOHble ayauTOpUM [AJisi TPOMEXKYTOUYHOM
aTTecTalyu

CocrtaB 060py10BaHMsI ¥ TEXHUYECKUX CPECTB
oO0y4yeHHs1 yKazaH B TAclopTe ayIuTOpPUH,
3aKpErIEeHHOW pacluCcaHueM Mo (pakynIbTeTy

VyeOHple ayAuTOpUM I NPOBEIEHHUS
I'PYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALUI

V4eOHble ayTUTOPUN IS TEKYIEH aTTeCTaluu

CocrtaB 060py10BaHMSI ¥ TEXHUYECKUX CPEICTB
oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKperIeHHOW paclucaHueM Mo Kadenape

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3Yy4YeHUA QU CHUIIINHbI

Ha xaxaom 1a00paTOpHOM 3aHSTHH, CTYJEHT B KPaTKOU (hopMe J0JKEH OTYUTATHCS O CTETIeH!

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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