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YTBEPXJIAIO
[IpopexTop mo yueOHO#
¥ Hay4HOU pabote

~ JI.M. UBanoBa
30.08.2024 .
B1.B.04

IIpuxiagHoe nporpaMmMupoBaHue
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noarorosku 09.03.03 Ilpuxinangnas nHbopMaTHKa

Hanpasnennocts (npoduis) [Ipuknagnas uHGopMaTUKa B arponpoOMBIIIICHHOM

KOMIIJIEKCE
Kranudukarus Bbakanasp
dopma o0ydeHHs oYHast
OO6mast TpyI0eMKOCTh 53ET
Yacos 1o yaeOHOMY IJIaHy 180 Bupas! xoHTpOIIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 52
camocrosiTelbHas paboTa 92
4acoB Ha KOHTPOJIb 36

Pacrlpegle.ﬂelme YaC0B JUCHHUIIJIMHBI IO CeMecTpaM

Cemectp
(<Kypc>.<Cemectp 7 (4.1)
Ha Kypce>) Hroro
Henens 14 4/6
Bup 3anaruit v | PO | v PII

Jlexuun 26 (26 |26 |26
JlabopaTtopHbie 26 |26 |26 |26
B tom uuncne uHT. 18 |18 |18 |18
B ToMm uuncne B 12 |12 |12 |12
bopme
MPAKT.ITOITOTOBKH
Uroro ayn. 52 |52 [52 |52
KonraxtHast pabora |52 |52 |52 |52
Cam. paboTa 92 192 192 |92
Yacel Ha KOHTPOJIb 36 |36 |36 (36
Hroro 180 | 180 | 180 | 180




[Iporpammy cocraBmi(u):
cm.np., Anopees B.A.

[pu pazpaboTke pabodueii mporpaMMBbl IUCIHUILIHHEI (Moxyis) "IIpukianHoe mporpaMMUpoBaHre” B OCHOBY MTOJIOKEHEI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajaBpuaT MO HAIPABICHUIO
moxrotoBku 09.03.03 Ipuknannas naGopMaTika (mprka3 MunoOpHayku Poccun ot 19.09.2017 r. Ne 922).

2. Yuebnslii nian: Hanpasnenue noarorosku 09.03.03 Tlpuknannas uadopmarnka
Hanpasnennocts (npoduis) [lpuknagHas wHGOpMATHKa B arpoIpOMBIILICHHOM KOMILICKCE, OJOOpPCHHBIH YYCHBIM COBETOM
OI'bBOY BO Yysamckuit 'AY ot 30.08.2024 r., npotokos Ne 16.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapempoit Makcumos A.H.

3aBemyromuii BeIycKarommei kagenpoit Makcumos A.H.
[pencenarens MeToandeckoit komuccnu paxynprera [ aBpumos B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHUEe y CTYIEHTOB INIyOOKHX TEOPETHUECKUX 3HAHUII B 00JIaCTH IIPOTPAaMMHUPOBAHUS MEKPOKOHTPOJIIIEPHON H
MHKPOIIPOIIECCOPHOI TEXHHUKH, a TaKxkKe PHOOpeTeHNe MPaKTUIECKUX HABBIKOB CO3AaHUsI MPUKIAJAHBIX IPOTrpaMMHO-
anmnapaTHBIX CUCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (paznen) OIIOIT: b1.B

2.1 | TpeGoBanusl K NpeABAPUTEILHON MOATOTOBKE 00yYaIOLIEerocs:

2.1.1 | UaTepHeT-IporpaMMupoBaHue

2.1.2 [ Pa3paboTKa mporpaMMHBIX TPIIIOXKEHUH

2.1.3 | OCHOBBI 5KOHOMHKH, MEHEKMEHTA U MapKETHHTA

2.1.4 | ITakeTsl NPUKIAAHBIX IPOTPAMM

2.1.5 [ [IpaBoBbIe HHPOPMAIIMOHHO-KOHCYIBTAIIHOHHBIC CHCTEMBI

2.1.6 | AnroputMu3anys U IporpaMMUpPOBaHUE

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW AMCUHUIIMHBI (MOIYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

2.2.1 | TeonHpOpPMAIIMOHHBIE CHCTEMBI

22.2 HpOI/I?:BOI[CTBCHHaS[ IMpaKTUKa, TCXHOJIOTNYCCKast (HpOCKTHO-TGXHOJ'IOFI/I‘JCCKaH) IMpaKTUKa

3. KOMIIETEHI[HY OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCIUATLIAHBI
(MOJLYJIST)

YK-2. Cioco6eH onpenensTh Kpyr 3aa4 B paMKax IMOCTaBJICHHON LeNTH U BRIOMPATh ONTUMAJIbHBIE CIIOCOOBI X PELICHUS, NCXOAS
U3 JEHCTBYIONX NTPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB M OTpaHUICHUIT

VK-2.1 3naer: BHUIBI pECYpPCOB U or‘paaneHHﬁ, OCHOBHBIC METObI OLICHKHU Pa3HbIX croco0oB peICHUs HpO(I)CCCI/IOHaJ'IBHbIX 3aja4,
HeﬁCTBYEOHlCe 3aKOHOJATEJIIBCTBO U IMTPABOBBIC HOPMBI, PETYIHNPYIOIIHUC l'IpO(I)CCCI/IOHaJ'ILHyK) JACATCIBHOCTD

VYK-2.2 YMeeT: MpOBOAWTH aHAJIM3 MOCTABICHHOM 11eTH ¥ GOPMYITHPOBATh 3a1au, HEOOXOANMBIC IS €€ JTOCTIDKCHUS,
AHAJM3UPOBATh AJIbTEPHATUBHEIC BAPHAHTEI, HCIIOIH30BaTh HOPMATHBHO-TIPABOBYIO JOKYMEHTAIHUIO B cdhepe MpohecCHOHATBHON
JeATENbHOCTH

VK-2.3 lIMeeT HaBBbIKHU: pa3pa60T1<H LEIn U 3a1a4 IMPOCKTa, METOJaMU OLICHKU HOTpC6HOCTI/I B pecypcax, NpOAOLKUTCIBHOCTU U
CTOMMOCTHU MIPOCKTA, HABbIKAMU pa60TBI C HOpMaTI/IBHO-HpaBOBOﬁ JIOKyMeHTaHI/Iefl

ITK-3. Cioco0eH ocyIecTBIATh KOJUPOBAaHHE Ha COBPEMEHHBIX SA3bIKaX MPOTrPAMMHUPOBAHHS B IPO(PECCHOHANBEHOMN eI TEeTbHOCTH

[1K-3.1 Brnageer ocnoBamu coBpemeHHbIX CYBJI, mporpamMmmupoBanus u Teopueil 6a3 JaHHBIX

[1K-3.2 lemoHCTpHpyeT HaBBIKK pa3zpadboTku koxa MC u 6a3 qanHsx C

[1K-3.3 Bnageer HaBBIKAMH COBPEMEHHBIX 00BEKTHO-OPHEHTHPOBAHHBIX, CTPYKTYPHBIX SI3bIKOB IIPOTPAMMHPOBAHHUS U S3BIKOB
OHM3HEC-TIPUIIOKESHU I

B pesysabTaTe 0CBOCHHMS AUCHUILVIMHBI 00y4AIOIMIICS 10JIKeH

3.1 (3HaTh:

3.1.1 BUIBI pECYPCOB U orpaHquHm“I, OCHOBHBIC MCTO/Ibl OLICHKHU pa3HbIX Croco0oB PEeHICHUA HpO(I)eCCI/IOHaJ'ILHLIX 3aj1a4;

3.1.2 | meiicTByroMICE 3aKOHOAATEBCTBO U IIPABOBBIC HOPMBI, PErYITUPYIOIINE TPO(ECCHOHATBHYIO A TENEHOCTD;

3.1.3 | ocHoBbI coBpemenHbix CYB/I, nporpaMmupoBanus U Teopue 06a3 JaHHBIX.

3.2 | YmeTh:

3.2.1 IPOBOAUTH aHAJIU3 IMOCTaBJICHHOKN OCIIn 1 (I)OpMyJ'[I/IPOBaTB 3aJa4u, HCO6XOI[I/IMBIC AT €€ JOCTHIXKCHUS, aHAJIU3UPOBATh
AJIbTCPHATUBHBIC BAPHUAHTHI,

3.2.2 | ncrionp30BaTh HOPMATHBHO-TIPABOBYIO JOKYMEHTAIUIO B chepe MPo(hecCHOHATBHON IeSTEIFHOCTH;

3.2.3 | paspabatsiBaTh koga IC u 6a3 manusix UC.

3.3 | ImMeTh HABBIKM ¥ (MJIH) ONBIT JeSITETLHOCTH:

3.3.1 | pa3paboTKu Lenu 1 3a7a4 IPOEKTa;

3.3.2 | BmajgeHus MeTOJaMH OIIEHKH MOTPEOHOCTH B pecypcax, MPOAODKATETHOCTH U CTOMMOCTH MIPOEKTa,

3.3.3 [ paboTHI ¢ HOPMATHBHO-IIPABOBOM JOKyMEHTAIHEH;

3.3.4 | pazpabotku koga C u 6a3 ganusix UC;

3.3.5 | paboTbI B COBPEMEHHBIX 00BEKTHO-OPUEHTHPOBAHHBIX, CTPYKTYPHBIX SI3BIKOB ITPOTrPAMMUPOBAHHUS U SI3bIKOB OHU3HEC-
IIPUIIOKEHUH.




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHMe pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHSA/ Kypc 107070 pakr. | moar.
Paznen 1. Moayas 1
Bsenenue B qucuuIuinHy. Y cTpoicTBO 7 4 YK-2.1 VK- JI1.1J12.1 0 0 VYcerHbli onpoc
MHKPOKOHTpostepa. /Jlex/ 2.2VK-23 2.2 Ha
TIK-3.1 T1K- J1a00paTOPHBIX
3.2TIK-3.3 3aHATHIX
Bsenenue B qucuuiuinHy. Y cTpoicTBO 7 3 VYK-2.1 VK- JI1.1J12.1 0 0 3amura
MHKpOKOHTposrIepa. /J1ab/ 2.2VK-23 2.2 1a00paTOPHBIX
TIK-3.1 T1K- pabor.
3.2TIK-3.3
Bgenenue B nucuumiinHy. Y cTpoiCTBO 7 12 YK-2.1 VK- JIT.1J12.1 0 0 CuryanmoHsas
MHKpOKOHTposrtepa. /Cp/ 22VK-23 J12.2 3a/1aya
TIK-3.1 IIK- (TecTupoBaHue)
3.2TIK-3.3 , pedepar
ITporpammupoBanue Ha si3bike C 1i1s 7 3 VYK-2.1 VK- JI1.1J12.1 3 0 YceTHbIi onpoc
MEKpOKOHTpoJutepa. /JIex/ 2.2VK-2.3 2.2 Ha
TIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 3aHATHUSIX
IIpobnemuas
JIEKIHS.
IIporpammupoBanue Ha s3bike C 1is 7 3 YK-2.1 VK- JI.1J12.1 3 3 3ammra
MHUKPOKOHTpoJuiepa. /J1ad/ 22 VK23 J2.2 J1a00paTOPHBIX
TK-3.1 IIK- pabor.
3.2 1IK-3.3 Yuebnas
JICKYCCHSL.
VYuyactue B
BBITIOJTHEHUN
OTIENBHBIX
3JIEMEHTOB
pabor,
CBSI3aHHBIX C
Oynymeit
mpodeccuoHan
bHOU
JIESITENBHOCTBIO
, @ UMEHHO:
MPOTPaMMHPOB
aHWH Ha S3bIKE
C nnsa
MHKPOKOHTPOJT
nepa.
IIporpammupoBanue Ha si3bike C s 7 10 VYK-2.1 VK- JIT.1J12.1 0 0 CuryaunoHHast
MHUKpOKOHTpoJuepa. /Cp/ 2.2VK-2.3 2.2 3a1ada
I1K-3.1 IIK- (TecTupoBaHue)
3.2TIK-3.3 , petepar
IIpepbiBaHUS B MUKPOKOHTPOJLIEPAX 7 3 VYK-2.1 VK- JI1.1J12.1 0 0 YcerHblii onpoc
STM32. /Jlex/ 2.2VK-2.3 2.2 Ha
ITK-3.1 TIK- J1a00PaATOPHBIX
3.2TIK-3.3 3aHATHIX




IIpepbiBaHUsI B MUKPOKOHTPOJLIEPAX 3 VK-2.1 VK- J1.1J12.1 3amuTa
STM32. /J1a6/ 2.2 VK-2.3 J2.2 J1a00PATOPHBIX
TIK-3.1 IIK- pabor.
3.2TIK-3.3 Yuebnas
JIICKYCCHSL.
VYyactue B
BBITIOJTHEHUN
OTIEBHBIX
JJIEMEHTOB
pabor,
CBSI3aHHBIX C
Oymymeit
npodeccuonan
bHOU
JIESITENbHOCTBIO
, @ IMCHHO:
MIPEPHIBAHUN B
MHUKPOKOHTPOI
nepax STM32.
TIpeprIBaHUST B MUKPOKOHTpPOJLIEPaX 10 YK-2.1 VK- JIL.1J12.1 CutyaunoHHas
STM32. /Cp/ 2.2 VK-23 2.2 3a7a4ya
TIK-3.1 IIK- (TecTupoBaHUe)
3.2TIK-3.3 , pedepar
Taiimepsl. /JIex/ 2 YK-2.1 VK- JIL.1J12.1 YcTHblii onpoc
22VYK-23 2.2 Ha
TIK-3.1 TIK- m1a60paTOPHBIX
3.2TIK-3.3 3aHATHIX
Taiimepsr. /J1a6/ 2 VK-2.1 VK- JI1.1J12.1 Samura
2.2 YK-2.3 J2.2 J1a00PaATOPHBIX
IK-3.1 IIK- pabor.
3.2TIK-3.3
Taiimepsr. /Cp/ 10 YK-2.1 VK- JI.1J12.1 CutyaunoHHas
2.2VYK-23 J2.2 3a/maya
TIK-3.1 TIK- (TecTupoBaHUe)
3.2TIK-3.3 , petepar
Paznen 2. Moayab 2
IupoTHO-UMITyNBCHASA MOAYIAH. /JIex/ 3 VYK-2.1 VK- JI1.1712.1 YcerHblii onpoc
2.2 VK23 2.2 Ha
I1K-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 3aHATHIX
[Ipobnemuas
JICKIIHSL.
[IupoTHO-UMITYTTECHAS MOTyAIHSL. /J1ab/ 3 YK-2.1 VK- JI1.1J12.1 3amumra
2.2 VK-2.3 2.2 m1ab0paTOPHBIX
TIK-3.1 IIK- pabor.
3.2TIK-3.3
[IupoTHO-UMITYNTECHAS MOy, /Cp/ 10 YK-2.1 VK- JIL.1JI2.1 CuryannoHHast
22VK-23 J12.2 3aj1ada
TIK-3.1 TIK- (TecTupoBaHue)
3.2 TIK-3.3 , pedepar
Hcnonb3oBanue aHAIOTOnU(GPOBOTO 3 YK-2.1 VK- JIL.1J12.1 YcTHbIH oMnpoc
npeoOpazoBarens /Jlek/ 2.2 VK-2.3 2.2 Ha
TIK-3.1 IIK- 1a60paTOPHBIX
3.2 TIK-3.3 3aHATHSIX




Hcnonp3oBanue aHATOTOIU(POBOTO 3 VK-2.1 VK- JI1.1J12.1 3ammra
npeobpaszoBatens /J1ad/ 2.2VK-23 J2.2 J1a00paTOPHBIX
TIK-3.1 IIK- pabor.
3.2TIK-3.3 Yuebnas
JIICKYCCHSL.
VYyactue B
BBITIOJTHEHUN
OTIENBHBIX
JJIEMEHTOB
pabor,
CBSI3aHHBIX C
Oymymeit
npodeccuonan
bHOU
JIESITENbHOCTBIO
, @ IMCHHO:
HCTIOJIh30BaHUH
aHanoromudpo
BOTO
npeoOpa3oBate
8.
Hcnonp3oBanne aHATOTOIIH(POBOTO 10 VK-2.1 VK- JIT.1J12.1 CuryannoHHas
npeobpazosatens /Cp/ 2.2 VK-2.3 2.2 3amada
ITK-3.1 TIK- (TectupoBaHue)
3.2 TIK-3.3 , pedepar
Hcnonp3oBanue mupoaHaTOrOBOTO 3 YK-2.1 VK- JIT.1J12.1 YerHbIi onpoc
npeobpaszoBarens /Jlek/ 2.2 VK-2.3 2.2 Ha
TIK-3.1 T1K- J1a00paTOPHBIX
3.2 TIK-3.3 3aHATHAX
Hcnonb3oBanue MU poanaIoroBoro 3 YK-2.1 VK- JIT.1J12.1 3amura
npeobpasoBatens /J1ab/ 2.2VK-23 2.2 1a00paTOPHBIX
TIK-3.1 T1K- pabor.
3.2 TIK-3.3 VYuebHas
JIICKYCCHSL.
VYuacTue B
BBITIOJTHCHUU
OTJENBHBIX
SJIEMEHTOB
pabor,
CBSI3aHHBIX C
Oymymieit
npodeccnonan
BHOH
JIESITEITEHOCTHIO
, @ UMEHHO:
HCIIONIb30BaHKE
U poaHaIoro
BOTO
npeobpazoBare
TS
Hcnonp3oBanue MUPPOaHaIOroBOro 10 YK-2.1 VK- JIL.1J12.1 CuryannoHHast
npeobpasoBarens /Cp/ 2.2VK-23 2.2 3a7aga
TIK-3.1 IIK- (TecTupoBaHue)
3.2 TIK-3.3 , pedepar
OOMeH JJaHHBIMH TI0 TIOCIIE0BATEIHLHOMY 3 YK-2.1 VK- JIL.1J12.1 YcTHbIH ornpoc
npoTokoiy /JIex/ 2.2 VK-2.3 J2.2 Ha
IIK-3.1 IIK- 1a00PaTOPHBIX
3.2 TIK-3.3 3aHATHIX
OOMeH JaHHBIMU TI0 TIOCIIEA0BATEILHOMY 3 VK-2.1 VK- JI1.1J12.1 Sammura
npoTtoxoiry /J1ad/ 2.2VK-23 2.2 nabopaTopHBIX
IK-3.1 IIK- pabor.
3.2TIK-3.3
OOMeH JJaHHBIMH TIO TIOCIIC0BATEILHOMY 10 YK-2.1 VK- JIL.1J12.1 CuryannoHHast
npotokoiy /Cp/ 2.2 VK-2.3 J2.2 3aada
TIK-3.1 TIK- (TecTupoBaHue)
3.2 TIK-3.3 , pedepar




FLASH-nawmsts. /JIex/ 7 2 VK-2.1 VK- J1.1J12.1 0 0 VYcerHblii onpoc
2.2 VK-2.3 2.2 Ha
TIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 3aHATHIX

FLASH-mamsts /J1a6/ 7 3 VK-2.1 VK- JI1.1J12.1 0 0 3ammra
2.2VK-23 J2.2 11a00paTOPHBIX
IK-3.1 TIK- pabor.
3.2TIK-3.3

FLASH-nawmsts /Cp/ 7 10 | VK-2.1 VK- J1.1J12.1 0 0 CutyaroHHast
2.2 VK-2.3 J12.2 3aja4a
ITK-3.1 TIK- (TecTupoBaHHE)
3.2 TIK-3.3 , pedepar

Pazpnen 3. Jk3amen

Ok3ameH /Ox3aMeH/ 7 36 | YK-2.1 VK- JI1.1J12.1 0 0
2.2 VK-2.3 2.2
IIK-3.1 IIK-
3.2TIK-3.3

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHblii NepevyeHsb BOMPOCOB K 3a4eTy

He npenycMoTpeHO yueOHBIM IIIAaHOM.

5.2. IlpumepHBlii NepedyeHb BOIPOCOB K IK3aMeHYy

. Ocobennoctu nporeccopoB ARM Cortex

. Ctpykrypa nporeccopa Cortex-M3

. CTpykTypa MUKpOKOHTpOJIIepoB cemeiicTBa STM32 u Ha3HAUYEeHHE €€ AIIEMEHTOB.
. OITY npoueccopa Cortex.

. Cnoco0sI afpecaiiil U pacipeeeHne IaMaTH.

. Cucrema npepbIBaHUM.

. Cxema Bximouenust MK STM32.

. ApxXuTeKTypa CUCTEMbl MUKPOKOHTpOLIepoB STM32.

. YcTpoiicTBa BBOJ1a-BbIBOJIA.

10. Ctpykrypa ALIII 1 Ha3HaueHHE €ro JIEMEHTOB.

11. Crpykrypa LIAII 1 Ha3HauUEHUE €TI0 SJIEMEHTOB.

12. CtpykTypa TalitMepoB U Ha3HAUEHUE €€ HIICMEHTOB.

13. Moayns FLASH namsTu.

14. IHCTpyMEHTaIbHEIE CPEACTBA IS IPOCKTHPOBAHHS.

15. IIporpamMupoBaHue TaiiMepoBs B pexume LITM.

16. [IporpaMMupoBaHe aHaJIOTOBOTO KOMIapaTopa .

17. Ucnonp3oBaHue MoIyiTs ociieaoBaTenbHoro nutepdeiica UART.

18. Mcnonp3oBaHue MOIyIIS IOCIEAOBATENILHOTO HHTEpQeiica SPT/

19. Ctpyktypa mporpaMMsl Ha s3bike accemOunep. [Ipencrapnenne naHHbIX.

20. MuKponpo1eccopHble CUCTEMBI € IaTYNKAMU.

21. NaTerpupoBaHHas cpeaa pa3padoTKH U oTiaaky nporpamMm CooCox U MOPsSIKOM CO3TaHUs MPOEKTOB.
22. OcobeHHOCTH IPOTPaMMHIPOBAHHS MUKPOKOHTPOJUIEPOB Ha s3bIke CH

23. CTpyKTypa mporpaMMsl, HCIIOJIB3YIOLIEH CTaHAapTHbIE OMOINOTEKH pabOTHI ¢ epudepuei
24. CucteMa KOMaH/I Ha sI3bIKe accemMOiiepa

O 01N DN A~ Wi —

5.3. TeMaTHKa KypCcOBbIX padoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO y4eOHBIM INTaHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Temsl pedepatoB

1. CoBpeMeHHBIH MHP MHKPOKOHTPOIIIEPOB. 8-, 16- 1 32-pa3psaHble MUKPOKOHTPOIIIEPHI.

2. Mukpoxontpomnep MC68HC11E9.

3. 3nakomctBO ¢ MukpokoHTpossiepoM MCO6SHC11E9. brok cxema. [IporpamMuas mozenb.

4. OnHO- 1 IBYHAIpaBIICHHBIC TOPTHI BBOAa/BbIBoAA. PaboTa ¢ mepudepuitHeM 060pyIoBaHHEM.

5. BBenenue B TaliMepHYIO CeKLIMsl B MUKPOKOHTpoJuiepax. TaliMepHble KaHabI.

6. KoHdurypanus cucTeMsi.

7. IlepedeHpb GyHKINIA TAHMEPHON CEKITHH HA TIpuMepe 32-pa3psaHBIX MEKPOKOHTPOIUIEpoB hupMsl MoTtopora. dyHKInm «output
compare» H «input capturey.

8. Merog @AITY. OcHOBHEIE COOTHOILIEHHUS. DiieMeHThI cucreMbl DAITY.

9. Monynsuus curHanos. HenpepbiBHas 1 fuckpeTHas MoAynanuy. IIInpoTHO-UMITyIbCHAST MOZYSALUSL
10. Tunsr ALTI. ITpunHnuns! neiicTBus U npuMeHeHHe. JJuckperus3anus.

11. PaGoTa ¢ pamuoMeTKaMu: CTaHAAPTHI H IPOTOKOJBI.

12. MeTozp! ¥ cr1oco0bl OTJIA/IKU BCTPaUBAEMBIX CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPOB.




6. YHAEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomengyemas iureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENN

3arnaBue WznarensctBo, ron | Komma-Bo

Kampinnn I1. C.

[MpukmnagaOE IpOrpaMMHUpOBaHHue: yaeOHOe mocobue

Tseps: TBepckas
I'CXA, 2019

ONeKTpoH
HBIN

pecype

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPa

ABTOpLI, COCTaBUTECIIU

3arnaBue UsnarenscrBo, rox | Koany-Bo

J12.1

slomokos A. C.,
Connmaros B. A.

[MpuknagHoE MpOrpaMMHUpOBaHue: yaeOHOe mocoOue

noc. Kapasaego:
KI'CXA, 2018

DIEeKTPOH
HBIN

pecypc

2.2

Huxynuna M. B.

IMpuknagaOE MpOrpaMMHUpoOBaHue: yaedbHOe mocodue

Huxuaui
Hogropoa:
BI'YBT, 2016

OnexTpoH
HBIN

pecype

6.3.1 IlepevyeHsb NporpaMMHOro odecrnevyeHust

6.3.1.1

OC Windows 10

6.3.1.2

OfficeStandard 2013

6.3.1.3

OIeKTPOHHBIN eprHoandeckuit crpaBouHuk «Cucrema ['apanT»

6.3.14

CnpaBoynas npaBoBas cuctema Koncynsrantllimoc

6.3.1.5

MozillaFirefox

6.3.1.6

VisualStudio 2015

6.3.1.7

OC Windows XP

6.3.1.8

SuperNovaReaderMagnifier

6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

HammonaneHast anexTpoHHas Onbnnoreka. JJoCTyI MoCpeacTBOM HCIONIb30BaHus ceTH «HTepHeT» Ha 32 TepMHHaa
nocryma. https:/H36.pd/

6.3.2.2

DnexTponHas 6ubnuoTeunas cucrema «IbC FOPAUT www.biblio-online.ruy. [ToqHOTeKCTOBAs YIEKTPOHHAS
o6ubnuoreka. IHOMBHUYyaIbHBIN HEOTPAHHUYECHHBIH AOCTYI Yepe3 GUKCUpOBaHHBIN BHeHUH [P aapec akagemun
HEOrpaHNYEHHOMY KOJIMYECTBY IIOJIB30BaTENeH U3 JIF000H TOUKH, B KOTOPOH MMeeTcs IOCTYI K ceTH MIHTepHeT.
https://www.biblio-online.ru/

6.3.2.3

OnextponHO-0nbOMoTeuHas cuctemMa ZNANIUM.COM. IMoiHOTEKCTOBAS 3IeKTpOHHAsS OMOIMMoTeka. IHANBUTyaTbHBIH
HEOTpaHMYCHHBIH TOCTYN Yepe3 GUKCHpOBaHHbIN BHeMmHNH [P anpec akagemMun HEOTPaHUUYCHHOMY KOJINYECTBY
0JIb30BaTeNel U3 000K TOUKH, B KOTOPOIl HMeeTcst JocTym K cetu MHTepHer. http://znanium.com/

6324

DnekTpoHHBIN nepuoanyeckuii cripaBoyHukK «Cructema CTAPAHTY. [TonmHOTEKCTOBBIN, 00HOBIIsIEMBIi. JlocTym Mo
JIOKaJIbHOW CEeTH aKaJeMUu

6.3.2.5

DnexTpoHHas Oubauoreka rexunueckoro BY3a (OBC «KoncynpTant cryneHTa»). [lomHOTEKCTOBAs SIeKTpOHHAs
oubnmotexa. VHAMBUAYa IbHBIH HEOTPAHWMYCHHBIN TOCTYN Yepe3 PUKCHpOBaHHbII BHeHUI [P anpec akagemun
HEOTpaHMYEHHOMY KOJIMUECTBY II0JIb30BATENeH U3 JTF000H TOUKH, B KOTOPOH MMEETCS OCTYII K ceTH MHTepHeT.

http://www.studentlibrary.ru

6.3.2.6

OnexkTpoHHas OHOIMOTEYHAs CHCTEeMa M3/1aTeNnbCeTBa «JlaHby. [lomHOTEKCTOBAS 37EKTPOHHAS OHOIHOTEKA.
WnavBuyaapHBIN HEOTpaHUYEHHBIN JOCTYN yepe3 PUKCHpOBaHHBIN BHeIIHUH [P anpec akagemMun HeorpaHUIEHHOMY
KOJIMYECTRY MOJIb30BaTENeH 13 JII000H TOUYKH, B KOTOPO# nMeeTcs 1ocTyn k ceth MHTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus

Bupn pabdot

Hasnauenue

OcHaIEHHOCTD

1-401

CP

ITomemenue ais
CaMOCTOSATELHON pabOTHI

KoMrmbroTepHast TeXHHKA C BO3MOXKHOCTBIO OIKITIOYCHUS K CETH
"UuTepHer" U 00eCIeUeHUEM JJOCTYA B 3JICKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BATENBHYIO CPEIy OpTaHU3aIHU (HOYTOYKH,
MIepCOHAIbHbIE KOMITBIOTEPHI) (4 IIT.)

1-501

CP

ITomemenue as
CaMOCTOSITEIILHON paboThI

KoMrmbroTepHas TeXHHKA ¢ BO3MOXKHOCTBIO HOIKITIOYCHUS K CETH
"UHTepHer" 1 obecrieueHUEeM JOCTYMa B JIEKTPOHHYIO
HHPOPMAITMOHHO-00pa30BaTEIBHYIO CPEY OPTaHU3aInH
(mepconanpHbIe KOMIBIOTEPHI) (3 T.). CTON yYeHUIECKUH 2-X
MECTHBIH (5 1IT.), CTYN ydeHnuecKkuii (7 mr.)




YueOHast ayauTopust JemoncTtpanuonHoe obopynoBanue (9kpan Lumien Eco Picture LEP-
100102 180*180 cm (1 rt.), mpoekrop Acer X127H DLP3600Lm
(1204*768) (1 mrt.), HOYTOYK Lenovo (1 mT.) n ydaeOHO-HATIAAHBIE
mocoOus1, TocKa yueHHIecKasi HacTeHHast TpexdneMenTHas (1 mr.),
ocBeTuTeNb Nocku (1 mT.), ckameiika 4-X MECTHas Ha
Metaiutokapkace (17 wr.), cron yaeHndeckuii 4-x mectHbiid (17 wr.),
kadenpa JiekTopa HacTonbHas (1 mIT.), CTOJ MpernoaBaTeIbCKH
onHOTYMOOBBIH (1 mT.), cTYA momymsirkuii (1 mr.)

1-308 Jlex

YuebHast ayauTopust [epconanbueiii komnbiotep "NHpopmaTtka" ¢ LCD moHHTOpOM,
cereBbIM QubTpoM (11 1IT.), JOCKa ydeHHUYecKass HACTCHHAs
TpexanmeMeHTHas (1 mT.), cTyn mosrymarkuit (9 mr.), croi
KOMIBIOTEpHBIH (12 1IT.), CTON YYEHUUIECKHUIl 2-X MECTHBINA Ha
Metanokapkace (10 mT.), cTyn yueHnuecKuil Ha Metaokapkace (23
IIT.), HACTeHHBIH m1akat (1 miT.)

1-504 JIab

8. METOIMYECKHUE YKA3AHUA /IUIA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Jlexuus

Hanmcanne koHCIIEKTa JIEKIUH: KPaTKO, CXEMaTHYHO, TTOCTIEC0BATENFHO (PUKCHPOBATH OCHOBHEIC ITOJIOKEHHS, BEIBOJIBL,
(hopMynupoBKH, 0600IIEHHS; TOMEYATh BaXKHBIE MBICIIH, BBIACIATH KIFOUEBBIC CIIOBA, TePMHUHBL. [IpoBepka TEpMUHOB, TOHATHH C
MOMOIIBIO SHIHUKIIOIEANH, CIIOBapei, CIPABOYHUKOB C BHIITHCHIBAHIEM TOJIKOBaHHMI B TeTpanb. OO03HAUUTH BOIIPOCH, TEPMHHBI,
Matepua, KOTOPHIi BEI3BIBAET TPYAHOCTH, IIOMETHTH 1 IIOTIBITATHCS HAHTH OTBET B PeKOMEHIyeMoii urepartype. Ecim
CaMOCTOSITETBHO HE yIaeTcs pa3o0paThcs B MaTepuale, Heo0X0auMo c(hOopMyIupOBATH BOIIPOC U 3a1aTh IPETIOaBaTeIII0 Ha
KOHCYIBTAIMH, HA Ta0OPATOPHOM 3aHATHH.

JlaGopaTopHbIe 3aHATHS

IIpopaboTtka paboueit mporpaMMsl, yiemnsis 0co00e BHUMaHHUE [ENsM H 3a]jauaM CTPYKTYPe U COJIeP KaHUIO JUCIUILIHHEI.
KoncnexrupoBanue HCTOUHHKOB. Pab0oTa ¢ KOHCIIEKTOM JIEKIH, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP
PEKOMEHIyeMOH TUTePaTyphl, Pab0oTa C TEKCTOM, PEIlIEHNE 3aad [0 AITOPUTMY U pelIeHHe CUTYallHOHHBIX 3a7ad.
IMpocnymmBanne aymuo- 1 BUAEO3AIMUCEH 110 3aJaHHOM TeMe.

CamocrosTensHas paboTa

3HAaKOMCTBO C 3JIEKTPOHHON 06a30i TaHHBIX, OCHOBHOM U IOTIOJIHUTENBHON JINTEPATypOH, BKIIIOUAs CIIPaBOYHbIEC U3/1aHUS,
3apyOeKHbIC HCTOYHHUKH, KOHCTIEKT OCHOBHBIX ITOJIO>KEHHH, TEPMUHOB, CBEACHUH, TPEOYIOIMX AL 3aIIOMIUHAHUS U SBIISIOMINXCS
OCHOBOIIOJIATAIOIINMH B 3TOH TeMe.

CocraBneHue aHHOTAIMH K TPOYUTAHHBIM JIUTEPATYPHBIM HCTOYHUKAM U Ap. PelleHne cuTyalnoHHBIX 3a/1a4 TI0 CBOEMY
WHIMBHIYaJIbHOMY BapHAHTY, B KOTOPBIX 00ydJaromeMycsl IPeJIaraloT OCMBICINUTD peabHYI0 IPOhecCHOHATEHO-
OPHEHTHPOBAHHYIO CUTYAIIHIO, HEOOXOIMMYIO JJIS PEIIeHHs TaHHOH POOIIEMEL.

TecTupoBaHue - clcTeMa CTAaHAAPTU3UPOBAHHBIX 3aJaHUI, T03BOJISIOMAs ABTOMAaTH3UPOBATE IPOLEAYPY H3MEPCHUS YPOBHS
3HAaHUH U yMeHHii 00ydJaromerocs.

KoHTponbHast paboTa - cpecTBO IPOBEPKU YMEHMI IPHUMEHSTh OTy4E€HHBIC 3HAHUS JUISl PEIICHUS 3a/1a4 OTPEAEIICHHOTO THUIIA 10
TeMe WX pa3zely.

IloaroroBka K 3K3aMeHy

ITpy TOATOTOBKE K 3K3aMEHY HEOOXO0AUMO OPHEHTHPOBATHCS HA KOHCIICKTHI JICKLMH, PEKOMEHLyeMYIO JINTEPaTypy, MOTy4CHHbIE
HaBBIKH 110 PEIICHUIO CUTYAI[OHHBIX 3a7a4.

IIPUJIOXKEHUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



