MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOU
OEJIEPALIMN
deniepasibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUS

«3abaifkaJIbCKHIA TOCYIaPCTBEHHBIN YHUBEPCUTET»
(PI'BOY BO «3a0I'Y»)

DHepreTuyeckuil pakyibTeT

Kadenpa NndopmaTtuku, BBIMUCIUTEIbHON TEXHUKHU U MPUKJIAJHOW MAaTEMATUKU
YTBEPXIAIO:
Hexkan axynabrera

DHepreTuyeckuil (pakynabTeT

Baryxtun Angpeit
I'ennanpeBUY

« » 20

PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

b1.B.J1B.04.01 IIporpammupoBaHie MUKPOIIPOLIECCOPHBIX CUCTEM
Ha 252 4aca(oB), 7 3a4eTHBIX(bIe) eTUHUII(bI)
JU1sl HarpasJieHus noarotoBku (cnenuaibHoctr) 09.03.01 - MHpopmaTHKa 1 BBIYMCIUTENIbHAS
TEXHHUKa

cocraBjieHa B coorBercTBUU ¢ ®PI'OC BO, yTBEpkI€HHBIM TPUKA30M
MunrctepcTBa 0Opa3oBaHus M Hayku Poccuiickont ®epepanuu ot
« » 20 r. No

[Tpodrite — BeraucmrebHbIe MAIIMHbI, KOMIUIEKCHI, CUCTeMBI U ceTH (111 Habopa 2022)
dopma odyuenus: 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
nporpaMmmMupoBanus u npoektupoBanus MIIC u MK.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

- JaTb MpPEJCTaBJIEHUE O apXUTEKTypaxX U (PYHKUIMOHAIbHBIX BO3MOXKHOCTSIX COBPEMEHHBIX
MUK poIpoleccopoB 1 MUKpokoHTpoJuiepoB (Embedded Microprocessors and Microcontrollers);

- MPOBECTU 0030p OCHOBHBIX MHKPOKOHTPOJUIEPHBIX CEMEWCTB BEAYIIMX 3apyOeKHbIX (UpM
(Intel, Motorola u ap.);

- 00CyoUTh METOIBl M TEXHUYECKHE CPEACTBA OTJIAAKH, NUATHOCTHKHU, MOJAEIUPOBAHMS M
npoektupoBanuss MK u MIIC.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

Huciumimaa b1.B.JIB.04.1 IIporpammupoBaHre€ MHUKPOIIPOLECCOPHBIX CUCTEM OTHOCHUTCH K
JUCIMIUIMHAM TIO BBIOOpPY 4acTv, (pOpMHUpPYyEMOW yYaCTHHKaMHU OOpa30BaTeSbHBIX OTHOIIECHUH.
N3yvaerca B 7, 8 cemecrtpax. [ ycrienmHoOro ocBOE€HUs AWCLMILIMHBI CTYIEHT JOJIKEH UMEThH
NOATOTOBKY B 00bEeMe KOMIETEHIMH IO AUCIMIUIMHAM: «BbIlUMCIHMTEebHAS MaTeMaThUKa»,
«DJIEKTPOHUKA».

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpyJoeMKOCTb JTUCIMIUTMHBI (MOYJIsA) COCTaBJsAeT 7 3aueTHHIX(bie) equHuUIl(bl), 252
YacoB.

Bugp! 3anATUI Cemectp 7 Cemectp 8 Bcero yacos
OO1mas TpyJ0eMKOCTb 252
AynuTopHbIe 68 36 104
3aHATHSA, B T.U.
Jlexmmonnsle (JIK) 34 18 52
[IpakTueckue 0 0 0
(cemunapckue) (I13,
C3)
JlaGopatopusie (JIP) 34 18 52
CamocrosiTenpHas 76 36 112

paboTa CTyIeHTOB




(CPC)

dopma
MPOMEKYTOIHOMN
aTTecTallvu B
cemecTpe

3auer

DK3aMeH

36

KypcoBas pabota
(KypcoBOI1 TPOEKT
(KP, KII)

)

2. I[lepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHUsI IO JUCIHILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pe3yJbTaTaMH 0CBOEHHSI 00pa30BaTeJbLHOI MPOrpaMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUSI 00pa30BATEILHON

[Inanupyemsle pe3yabTaThl

MPOrpaMMBbl 00y4eHus MO TUCUUILIMHE
Kon n WHavkaTopsl JOCTHXKEHUS JleCKpUNTOpHL: 3HAaHUS, YMEHHUS,

HalIMEHOBaHME KOMIIETEeHLIH, (POPMUpPYEMBIE B HABBbIKU U (UJIM) OMBIT JAEATEIbHOCTU

KOMIIETEHLIUU paMKax JUCLUILTUHBI

OIIK-7 OIlK-7.1. 3Harth: METOAMKY | 3HaTh: METOOUKY HACTPOWKM W
HACTPOWMKM Y HAJIQJIKU IPOTPAaMMHO- | HaJlaIKu MUKPOIPOLIECCOPHbIX
anmnapaTHBIX KOMILJIEKCOB IIPOrpaMMHO-AIIAPATHBIX

KOMILJIEKCOB

OIIK-7 OIIK-7.2. VYmerb: npou3BOIUTH | YMETh: IPOM3BOAUTH KOJUIEKTUBHYIO
KOJUIEKTUBHYIO HACTPOMKY U | HACTPOUKY u HaIAJIKy
HaJaJKy IPOrpaMMHO-AMIaPaTHEIX | MUKPOMPOLIECCOPHBIX MPOrPAMMHO-
KOMIUIEKCOB anmnapaTHbIX KOMILJIEKCOB

OIIK-7 OIIK-7.3. Nwmerts HaBBIKM: | Biamers: HaBBIKAMM KOJUIEKTUBHOM
KOJUIEKTUBHOM HACTPOWKHU U | HACTPOUKHU u HaJIaJIK1
HaJIAJKA TPOrpaMMHO-AMIapaTHBIX | MUKPOIPOLIECCOPHBIX ITPOTrPaMMHO-
KOMILIEKCOB anmnapaTHBIX KOMILJIEKCOB

OIIK-8 OIIK-8.1. 3HaTb: OCHOBHbBIE SI3bIKM | 3HATh: S3BIK IPOrPaMMHUPOBAHUS
porpaMMHUpOBaHuss W padotel ¢ | ASM, onepalnyioHHBIE CHUCTEMBI U
06a3aMu  [TaHHBIX, OMEpaIMOHHBIE | 00O0JIOYKH, COBpPEMEHHbIE
CHCTEMbI 1 000JIOUKH, COBPEMEHHBIE | IpOrpaMMHbIE Cpefibl  pa3paboTKu
NpOrpaMMHbIe Cpelbl pa3paOdOTKM | MH(OPMAIMOHHBIX ~ CHUCTEM U
MH(POPMALIMOHHBIX ~ CUCTEM M | TEXHOJIOTHiA
TEXHOJIOTUH.

OIIK-8 OIIK-8.2. YMeTh: NpUMEHATD A3BIKA | YMETh: MIPUMEHSATH SA3BIK
NpOrpaMMHpOBaHUsl M paboOTBl C | MPOrpaMMHUPOBAHUSA ASM,
06a3aMy  [JaHHBIX, COBPEMEHHBIE | COBpEeMEHHbIE NMPOrPaMMHBIE CPEIIbI
NporpaMMHbIE Cpefibl  pa3pabOTKU | pa3paboTKH MH(POPMALIMOHHBIX
MH(POPMALIMOHHBIX ~ CHUCTEM M [cuUCTeM M TEXHOJIOTWil IS
TEXHOJIOTM JJI1 aBTOMAaTH3allid | aBTOMaTHU3alUM OU3HEC-TIPOLIECCOB,




6I/ISHCC-HpOHCCCOB, peUICHUA
IMPUKJIIaAHbIX 3aJa4d Pa3JINYHBIX

pelieHdss  MPUKJIAJHBIX  3a1a4
pa3IMYHBIX KJIacCoOB, BejeHUs 0a3

KJIACCOB, BeAeHUs 0a3 MaHHBIX M | JaHHBIX W HUH(OPMAIIMOHHBIX
MH(OPMAITMOHHBIX XPaHWJIHIII. XPaHUJIHIIL
OIIK-8 OIIK-8.3. Nwmerts HaBBIKU: | Brmagertn: HMETh HaBLIKU
NpOrpaMMHUPOBAHUs, OTJaJKM U | IporpaMMUpOBaHUsl, OTJIAJKU U
TECTUPOBAHUS MPOTOTUIIOB | TECTUPOBAHUS MIPOTOTHUITOB
MIPOrPaMMHO-TEXHUYECKUX MUK POITPOLIECCOPHBIX MPOrPAMMHO-
KOMIUJIEKCOB 3aJay. TEXHUUYECKUX KOMIIJIEKCOB 3a7a4
OIIK-9 OIIK-9.1. 3HaTh: METOOUKH | 3HaTh: METOOUKU WCIIOJH30BAHUA
HICIIOJIb30BAHMS MPOrpaMMHBIX | IPOrPaMMHBIX CPEACTB )15l pellIeHuU s
CPECTB [1s1 pellIeHH S TPAKTUUECKUX | MPAKTUUECKUX 3a71a4 o
3ajJa4 MPOrPaMMUPOBAHUIO
MHKPOIPOLIECCOPOB
OIIK-9 OIIK-9.2. VmMeTh: wuCNONb30BaTh | YMETh: UCHOIB30BATh IPOrPAMMHBIE
MIpOrpaMMHbIE cpencTBa UIsl | cpencTBa hils: pelieHust
pelleHUs] MPaKTUYeCKUX 3a/1a4. MPAKTUUYECKUX 3a1a4
MPOrPaMMUPOBAHUS
MUKPOIPOLIECCOPOB
OIIK-9 OIIK-9.3. NmeTtn HaBBIKK: | BnageTs: HaBBIKAMM MCITOJIb30BaHUS
HCIIOJIb30BAHMS MPOrPaMMHBIX | POrPAMMHBIX CPEACTB JJIsI pEIIeHHU I
CPEJCTB [UIsl pEIICHUsI TPAKTUYECKUX | MPaKTUYECKUX 3aja4
3aga4 MPOrPaMMHPOBAHUS
MUK POITPOLIECCOPOB
I1IK-4 [IK-4.1 3Hath: opranuzauuio DBM, | 3Hath: OpraHu3aluIo 9BM,
MH(MOPMAILIMOHHO BBIYMCIUTEIbHBIX | MH(OPMALIMOHHO BBIYUCIUTEIbHBIX
CEeTel U apXUTEKTYPY ONEPAIIMOHHBIX | ceTell M apXUTEKTYPY ONePalMOHHbBIX
CHCTEM CHCTEM MUKPOIPOLIECCOPHBIX
YCTPOWCTB
[1IK-4 [1K-4.2 Ywmers: co3gaBarhb | YMEThb: cCoO3JaBaTh KOMIIOHEHTHI
KOMITOHEHTHI OTIePAIIMOHHBIX CUCTEM | OTepaIlMOHHbBIX CHCTEM
C TpPUMEHEHHEM HU3KOYPOBHEBBIX | MHUKPOMPOIIECCOPHBIX YCTPOWCTB C
SI3BIKOB MTPOT PAMMUPOBAHUSI MpUMEHEHNeM HU3KOYPOBHEBBIX
SI3BIKOB MPOTrPaMMUPOBAHUS
I1IK-4 IIK-4.3 Nmetr HaBoIkU: BiagcHuA | Biagerh:  HaBolkaMud — BJIAACHUA

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

COBPEMEHHBIMU cpelncTBamMu
pa3padoTKH 1o IS
MUKPOMPOLIECCOPHBIX  YCTPOWCTB

(MS Visual Studio, Net Beans u ap.)

3. Conep:xanne qUCHUNIAHBI

3.1. Pa3zgeqan! quCOUILINHBI H BHABI 3 aHATHH




3.1 CTpykTypa JHCOHMILIHHBI I 0YHOH (hOopMbI 00yUeHUSs

Mopyns | Homep [HaumeHnosanue Tewmsb! pazaena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUSA P
C
JU |11 [ JI
K |3 [P
(C
3)
1 1.1 WuTerpupoBan WNuTerpuposanHas 70 16 [0 |16 |38
Has OTJIaflouHas cpeja
OTJIaJOYHas IIPOrpaMMHUPOBaHUS
cpena nporpaM | MukpokoHTposuiepoB PIC,
mupoBanusi Mu | MPLAB-IDE. Pa6ora ¢
KPOKOHTpOJUIe | y4eOHO- JJabopaTOpHBIM
pos PIC, crenaoM «Kpucraii-
MPLAB-IDE. 2M».
Pabora ¢
y4eOHO-
J1a00paTOPHBIM
CTEHJIOM
«Kpucram-
2Mb>».
1.2 Pabora ¢ Pab6ora ¢ ynpasisomumu 74 18 |0 |18 |38
ynpasisiouM | komangamu YJIC, BeiBoz
U KOMaHIaMU uHpopmanmu Ha LCD,
VIIC, BbiBOJ, OIPOC KJIaBUATYPBI,
uH(pOopMaLIUH BBIBOJI MH(pOpMAaLIMK Ha
Ha LCD, onpoc | cBETOAMOIHBIN JUCILIEH.
KJIaBUATY DB, Pabora c Taiimepamu-
BBIBO/J CYETYMKAMMU.
nHpopManumn
Ha
CBETOIUOIHBIN
IUCILIEN.
Pabora ¢
TaliMepamu-
CYETUYMKAMM.
2 2.1 Pab6ora ¢ Pabota c npepbIBaHUAMEI 72 18 [0 |18 |36
npepbBaHUAMM | (IpUOPUTETHAS CUCTEMA
(mpuoputetHas | mpepbiBaHuii). Paborta c
cucrema HEpProHe3aBUCUMOI
MpEPbIBAHUN ). namsTei0. Pabota ¢
Pabora ¢ sxepr | momynem ALIII. Pabora ¢
OHE3aBUCUMON moaysiem CCP (IIMM
MaMSThIO. pexum).
Pab6ora ¢




MOJIyJIEM
ALIII. Pa6ora ¢

moaysiem CCP
(IINM
PEXKUM).
Uroro 216 |52 10 |52 112
3.2. Conep:xkanue pa3jaesoB JUCHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNEe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 WNuTerpupoBan Beenenue. CemeiictBa 16
Had OJIHOKPUCTAJIbHBIX §8-U U 16-u
OTJIal0uHas pa3psAAHBIX MUKPOKOHTPOJUIEPOB
cpela mporpam ¢pupmer Intel: MCS-51/151/251,
MUPOBAHUS MU MCS-96/196/. Cnenmanuzanus MK
KPOKOHTpOJLIE BHYTpU cemeiicTB. CpaBHUTEIbHAS
pos PIC, OLIEHKA (PYHKIIMOHAJIbHBIX
MPLAB-IDE. BO3MOKHOCTEN pa3InYHbIX
Pabora ¢ MoauGUKaIMii MUK POKOHTPOJUIEPOB.
yuebHO- AHanu3 BHyTPeHHE!N CTPYKTYPbI
nab0paTOPHBIM 6azoBoit moget MCS-51
CTEHAOM Cunxponuzauus MK, Bompocsl
«Kpucram- OpraHu3aluu naMsTu, popMaTsl
2M». PErUCTpOB CHEUAIbHBIX (PYHKIUI
(Special Function Registers), pe:xxumbl
padoTHI TaliMEpOB/CUETUMKOB,
MOCJIeIOBAaTEIbHOTO UHTEpdeiica,
MOPTOB BBO/Ia-BbIBO/Ia Opranuzanus
CHCTEMBI NpepbIBaHUN. Pexumbl
MUKPONOTpeOIeHus1 AHAINA3 CUCTEMBI
koMan 111 MCS-51. ®opmatst
MpeJCTaBJIeHUs] JAaHHBIX U KOMaH/I,
KJIacCU(PUKALMS CUCTEMbI KOMaH/, 10
(pynkumonanbHomy npusHaky CriocoObt
ajipecalluy ONepaH/10B, BpeMEHHbIE
napaMeTpbl UCTIOTHEHUST KOMaH]T
1.2 Pabora ¢ ®yHKIIMOHATBEHBIE OCOOEHHOCTH 18
YIPABJIAIONIAM MUK POKOHTPOJUIEPOB rpymi: 8X5X,
1 KOMaHJIaMU 8XC51, 8XC5X, 8XCS51FX,
VIJIC, BbiBOJ 8XC51GB. Apxutektypa 1
uHpOpMaLIIU (pyHk1MOHaBHBIE BO3MOKHOCT MK
Ha LCD, onpoc cemerictea MCS-251 OcobeHnocTr
KJIaBUATYPHl, kpuctaioB MCS-251-perucrpoBas




BBIBO/I
uH(pOpMaLIU
Ha
CBETOIUOIHBIN
IUCIUIEN.
Pabora ¢
TauMepaMu-
CUETUYMKAMH.

apxurektypa CPU, KOHBENEepHBII
MIPUHIIMIT UCTIOJTHEHUSI KOMaH[I, 001acTh
anpecanyu, OJIOK CHHXPOHU3AIMHU U

cOpoca, cxema 00OpabOTKM NIpePbIBAHMUI,

BHYTpPEHHUE NepudepuitHblie

ycTporcTBa, oonactb SFR.
CnenyanbHble peXuMBbl

(byHKIIMOHUPOBAHHUSI: XOJIOCTON PEKHM,

PERUMBI MUKPONIOTPEOICHH

2.1

Pabora ¢
MpephIBAHUSIMU
(mpuopuTeTHas

cucrema
IIPEPBIBAHUN).
Pabora ¢ sHepr
OHE3aBUCUMON

NaMSThIO.

Pabora ¢

MOJLyJIeM
AIIII. Pabota c
moxayiem CCP

(IInM

pEXKUM).

O0630p u oduias xapakrepuctiuka MK
cepun MCS-96/196 XapakTepuctuka u
KJIIOUEBBbIE OCOOEHHOCTH
MUK POKOHTpoJuiepoB cemerictBa HSIO:
XC196KB, 8XC196KC, 8XC196KD.
MuxkpokoHTposuiepsl cemeiictBa EPA:
8XCI196KR/KT/NP/NU. CemencTo
MUKPOKOHTPOJUIEPOB 17151 YIIPABJICHUS
nrkenneM: 8XC196MC/MD.
Komruiekc nHCTpyMEHTaJIbHBIX CPEJICTB
MOJICPKKH pa3pabOTUnKa
['uneprekcToBble CIPABOYHUKHY,
MakpoacceMOepsl, KOMIUIATOPHI,
KOMITOHOBIIIMKH, OLIEHOYHbIE U
OTJIA/IOYHBIE TJIATHI, SIMYJISITOPHI,
MpOrpamMmaTopsl 1 T.11.
XapaKkTepucTUKa KOMILJIEKTa
ProjectBuilder. DxcriepTHas cucrema
ApBuilder, cMMBOJIBHBINT MOHUTOP-
otnaguuk Debug Monitor, TexHnueckue
XapaKTePUCTUKU MUKPOKOHTPOJLIIEPOB
Data Sheet u 1. 1. CpaBHUTETBHBII
aHau3 (PyHKIIMOHATBHBIX
BO3MOKHOCTEl MUKPOKOHTPOJUIEPOB
¢pupmer Motorola: MC68HCOS,
MC68HCO08, MC68HCI11,
MC68HC16, MC68300. CemelicTBO
«3aka3Heix» MK MC68HCO05. O6mas
XapaKTEepPUCTHKA, paciudpoBKa
o0o03HaueHus u kiaccudukanus MK
cemerictea HCOS5. Ananu3
MIPOrpaMMHOM MOJAEJHN U CUCTEMbI
KOMaH 1 TUITUYHOTO TMPEeICTABUTES
CEMENCTBA - MUK POKOHTpOJUIepa
MC68HC705C8. BcrpoeHHast naMATh
MK, BcTpOeHHbIE MOJCUCTEMBI BBOJIA -
BBIBOJIa, OPTaHU3AIMS CUCTEMBI
npepbiBaHuid. TalimMep U CBSI3aHHBIE C
HUM YCTPOWCTBA, IOJCUCTEMbI BXOJJHON

18




(pukcammu (Input Capture) u
BBIXOJHOTO cpaBHeHU: (Output
Compare) Pexumpl paboThl aHAIOr0-
1 poBoro nmpeodpazosatess (Analog-
to-Digital Converter-ADC).
CrieranbHble pexkuMsl padotel MK
cemeiictea MC68HCOS5 OcobeHnoctu
MK cemeiictBa MC68HC08
Xapakrepuctuku CPu, BcrpoeHHON
naMsTH U BCTPOEHHBIX ycTpoiictB MK
cepun HCO8. CewmeiicTBo Hanboee
pacrpoCTpaHEHHBIX U MOMYJISIPHBIX B
mupe MK MC68HC11 O6mas
XapaKTepUCTHKa, paciingpoBKa
o0o3HaueHus 1 kinaccugukanus MK
cemeiictBa HC11. Apxurektypa CPU,
THITbl BHYTPEHHEH BCTPOEHHOU NaMATH,
aHaJIN3 CUCTeEMBI KoMaH. PesxmuMbl
(byHKIIMOHMPOBaHMS BHYTPEHHUX
nepuepuinHbIX YCTPOUCTB:
MHOTO(pYHKIIMOHAJIbHOUN TauMEPHOU
ceximu, SCI, SPI, ADC, mupoTHo-
HMITYJIbCHOT'O MOAYJIAITOPA, CUCTEMbI
KOHTPOJIs1 pabOTOCIIOCOOHOCTH
IPOrpaMMHOro o0ecreyeHus
Nurepdeiicupie BUC MC68681 u
MC68230 Crpykrypa YAIIII
MC68681, xapakTeprCTHKa €ro
MPOrPaMMHO-IOCTYITHBIX PETUCTPOB,
OpraHu3zalys napasulesbHOro U
nocneoBarebHoro oomena Ctpykrypa
MC68230, Pexumbl pabOThI
MHOT'O(DYHKIIMOHAIBHOTO
napasuieIbHOro uHTepderica u
CHCTEMHO- OPUEHTHPOBAHHOTO
TaiiMepa, XapaKTepUCTHKa MPOrPpaMMHO-
JOCTYITHBIX PETUCTPOB. 3aK/II0UEHNE

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

Mopynb

Homep
pasznena

Tema

Conepxanue

TpynoemMKocThb
(B 4acax)

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

Mopnynb

Homep | Tema

Copepxanue

TpynoemMKocTb




pa3aeiia

(B yacax)

1.1

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

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

16

1.2

Pab6ora ¢
YIPaBJISIONIAM
Y1 KOMaHJaMu
VIJIC, BriBOA
nHpopManumn
Ha LCD, onpoc
KJIABUATYPBHI,
BBIBO/T
nHpopManumn
Ha
CBETOIUOIHBIN
IUCILIEN.
Pa6ora c Taiim
epamu-
CUETYHMKAMU.

Pabota ¢ yuebHo-1a60paTOpHBIM
creriom «Kpucramn-2M»

18

2.1

Pab6ora ¢
NpepbIBAHUSMU
(npuopureTHas

cucrema
MpEPbIBAHUN ).
Pabota c snepr
OHE3aBUCUMOMN

NaMSThIO.

Pab6ora ¢

MOJLyJIEM
AIIII. PaboTa ¢
moxayiem CCP

(MM

peXKUM).

Pab6ota ¢ yueOHO-1a60paTOpHBIM
crenaoM «Kpucrain-2M»

18

3.3. Conepxxanne MaTepHuaI0OB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YUeHNe




Mopayas | Homep | Copepikanue MaTepHasos, Bujipl camocTosTeNbHOM TpynoemMKocTb

pazgena BBIHOCMMOT'O Ha JIeATEeIbHOCTH (B yacax)
CaMOCTOSTETbHOE
U3y4eHue
1 1.1 Pab6ora ¢ Taiimepamu- CocraBiieHue KOHCIIEKTA, 38
CYETUYMKAMU MO/IrOTOBKA K
(MuKpoKOHTpOJLIEP O coOeceJ0BaHUIO
BBIOODY)
1.2 Pabota c npepbiBaHUsIMHU. CocraBiieHre KOHCIIEKTA, 38
(mpuopHTeTHAs cUCTeMa MOJrOTOBKA K
npepbiBanmii). Padora ¢ cobece10BaHHI0

SHEProHe3aBUCUMON MaMAT
b10.(MHUKPOKOHTPOJLIEDP 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 /JIsI IPOBeIeHUs TeKYIeH H MPOMe KyTOUYHOM
aTTecTaluu 00y4aKIIUXCS M0 AU CIHIIIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIErO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOIr'aM
OCBOCHUSA JUCHUIUIUHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOAMUecKoe 1 HH( OpMaANIOHHOE O0ecneyeHne JHCIUIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHble N3JaHUA

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

2. Honrux, P.C. IIporpaMMupoBaHue MHUKPOITPOIIECCOPHBIX CUCTEeM : y4ueO. mocodue. - Yura :
3a0l'Y, 2015. - 144 c. - ISBN 978-5-9293-1488-9 : 144-00.

5.1.2. U3panua n3 DBC

1. DnexTporexHUKa: (PWIBTPHl BBICOKMX M HU3KMX 4YacToT : Y4eOHoe mocoOue ajsi BY30B /
Ocamuenko B. X., Bonkosa . 0., Kanapuna 0. A. ; mox o6m1. pea. Ocaguenko B.X. - Mocksa :
FOpaiit, 2021. - 80 c. - (Beicmee oOpa3oBanue). - URL: https://urait.ru/bcode/472224 (nata
obpamenus: 10.08.2021)

2. MuxkponponeccopHasi TexHuka: BBegeHue B Cortex-M3 : YyeOGHoe mocoOue mjisi By30B /
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/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.6/09.03.01_%D0%911.%D0%92.%D0%94%D0%92.04.1_%D0%9F%D0%9C%D0%A1_%D0%92%D0%9C%D0%9A-19.pdf

OropomnukoB U. H. - Mocksa : HOpaiit, 2021. - 116 c. - (Beicmee oOpazoBanue). - URL:
https://urait.ru/bcode/472192 (nata oopamenus: 10.08.2021)

5.2. JlonoqHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 JaHUA

1. IMTaBnosckas T.A. C/C++. [IporpammupoBaHie Ha SI3bIKE BBICOKOTO YpoBHS: yueOHHK / T.A.
ITaBnoBckas. - Cankt-IlerepOypr: ITurep, 2009. - 461 c.: u.

5.2.2. U3panua n3 DBC

1. DNeKTpOHMKA U CXEMOTEXHMKA : YUYeOHUK M NPaKTUKYM Juis By3oB / Musienuna C. A. ; oa
pen. Munennna H.K. - 2-e m3n. - Mocksa : FOpaiit, 2021. - 270 c. - (Beiciee oOpa3oBaHue). -
URL.: https://urait.ru/bcode/472058 (nata obpamenus: 10.08.2021). - ISBN 978-5-534-05078-3 :
739.00.

2. Apucrosa, JI. B. Machine-Building Automation. ABTOMaTHU3al1sl MAIIMHOCTPOEHUS : y4eO.
nocoo6ue / JI. B. Apucrosa, O. C. Bostuek, T. H. Kongpammna, C. A. Kokypuna; npu yyactiu I'.
b. Mouceesoii, 10. B. lllenenesoii; nox pen. T. H. Konapammuon. - 4-e u3n. , crepeoTun. -
Mocksa : ®JIMHTA, 2021. - 143 c. - ISBN 978-5-9765-1201-6. - Tekcr : anekrponHsiii // I5C
"KoHcynbrant cTyzeHTa" : [caitr]. - URL
https://www.studentlibrary.ru/book/ISBN97859765120160921.html (mata oOpanieHus:
04.05.2022). - Pexum goctyna : 1o MOAMKCKeE.

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 // DBbC "KoHncynprant
cryaenta” : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785976518308.html (nara
obpamenusi: 04.05.2022). - Pexum gocTyna : mo NOAIMUCKE.

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

HazBaHue Cchutka

D1eKTPOHHO-OMOINOTEYHAS cucrema | http://www.studentlibrary.ru
«KoHCyJIbTaHT CcTyJeHTa»

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

6. IlepeyeH» MporpaMMHOro odecrnedeHunst
[TporpammHoe obecnieuenue odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

[IporpamMmmHoe obecrieyeHre creluaibHOr0 Ha3HAUSHUS:
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1) Google Chrome

2) MPLab Xpress

7. MaTepHajbHO-TEXHNYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe OMeNIeHNH /151 TPOBEACHHUS
yueOHbIX 3aHATUH W U1 CaMOCTOSTENILHOM
padoThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHeUUAIbHBIX TIOMEIIEHUH 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENIbHOU PadoThI

VyeOHble ayauTopuu i TPOBEAEHUS
3aHATUH JIEKLIMOHHOTO THIIA

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPaKTUYECKUX 3aHATUI

VyeOHble ayauTOpuu IS TIPOBE/ICHUS

71abOpaTOPHBIX 3aHATUN

VYyeOHble ayguTOpuM AJi MPOMEXYTOUHOM
aTTecTauuu

CocrtaB 060py10BaHMsI ¥ TEXHUYECKUX CPECTB
oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKpErIEeHHOW pacluCcaHueM Mo (pakynIbTeTy

V4yeOHble  ayaWTOpUW IS TIPOBEICHUS
IPYIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALIUI

VyeOHble ayTUTOPUM JIJIs1 TEKYIIeH aTTeCTalluu

CocraB 000py/IOBaHUS M TEXHIUECKHX CPEJICTB
oOyueHHs] yKa3aH B TAclopTe ayAuTOPHH,
3aKpeIJIeHHOW paclucaHueM 1o Kadenpe

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

Ha xaxgom Ha60paT0pHOM 3aHATUHA, CTYACHT B KpaTKOfI (l)OpMe JOJIDKEH OTYUTAThCA O CTCIICHU

TOTOBHOCTH CBOMX JJAOOPATOPHBIX 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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