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1. TACHIOPT ITPOI'PAMMBI TIPOPECCUOHAJIBHOT'O MOYJIA IIM.02
IMPOEKTUPOBAHUE YIIPABJIAIOIUX TPOT'PAMM KOMIIBIOTEPHBIX CUCTEM
N KOMIUVIEKCOB

1.1. O06JsacTh NPUMeHEeHHs] IPOTPAMMBbI

[IporpamMma npodeccruoHalIbHOTO MOJYJISL SIBJSIETCS YaCThI0O OCHOBHOM NpO¢ecCHOHaIbHON
oOpa3oBaTesibHON Tporpammbl B cooTBeTcTBUH ¢ PI'OC mo cmemmansHoctn CITO 09.02.01
«KOMHBIOTepHBIe CHUCTCMBI U KOMIIJICKCHI».

1.2. Mecro AuCHMIVIMHBI B CTPYKTYpe  OCHOBHOH  Npo¢eccHOHAJIbHOM
o0pa3oBaTe/IbHOM NPOTrPaMMBbI:

[Ipodeccuonanbupiii mMomyns I[IM.02 IIpoekTupoBaHue yHpaBISIOUUX MPOrpaMMm
KOMIIBIOTEPHBIX CUCTEM W  KOMILUIEKCOB B coorBerctBuun DPI'OC CIIO Bxoautr B
npodhecCHOHANBHBIA UK AUCIMILIUH.

1.3. e u 3aga4y JMCHUILIMHBI — TPeOOBAHMSA K Pe3y/1bTATAM OCBOCHUS AW CHMIIJIMHbI:

HMeTh NPAKTHYEeCKUH ONbIT:

CO3JIaHMsI TPOrpaMM Ha si3bIke accemOJepa Uil MUKPOIPOLIECCOPHBIX CUCTEM;

— TECTUPOBAHMS U OTJIAJKH MUKPOIPOLIECCOPHBIX CUCTEM;

— TNPUMEHEHHS] MUKPOIIPOLECCOPHBIX CUCTEM;

YCTaHOBKH M KOHPHUTYPUPOBAHHUS MUKPOIPOIIECCOPHBIX CUCTEM U TIOJKITFOUCHUS
nepudepuiHbIX YCTPONCTB;

BBISIBJICHHSI U YCTPAHEHUS IPUYHH HEUCIIPaBHOCTEHN U cO0eB nepuepuitHoro
000pya0BaHNUS;

yMeThb:
— COCTaBJIATH MIPOTPAMMBI Ha A3BIKE acceMOIepa sl MUKPOIIPOIIECCOPHBIX CHCTEM;
— TPOU3BOJUTH TECTUPOBAHME U OTJIAAKY MUKpomporeccopHbix cucteM (MIIC);
— BBIOMpATh MUKPOKOHTPOJLIEP/MUKPOIIPOLIECCOP 1JIsI KOHKPETHOW CUCTEMBI YIIPABJICHMUS,;
— OCYILIECTBIISITh YCTAHOBKY U KOH(PUT'YpUPOBAHHE IIEPCOHATIBHBIX KOMITBIOTEPOB U
MOJIKIII0OUEHUE MepudepHitHbIX YCTPOIICTB;
MOJIrOTAaBIMBATh KOMIBIOTEPHYIO CUCTEMY K padoTe;
MIPOBOAMUTH MHCTAIISILUIO U HACTPOUKY KOMITBIOTEPHBIX CUCTEM;
BBISBIISITH IPUUMHBI HEMCIIPABHOCTEW U cO0EB, MPUHUMATH MEPHI 110 UX YCTPAHEHUIO;

3HATh:
— 0a3oBy1o pyHKUMOHAIBHYIO cxemy MIIC;
— TporpamMMHOe 0OecreueHre MUKPOIIPOIIECCOPHBIX CUCTEM;
— CTPYKTYpY THIIOBOI CHCTEMBI YIIpaBieHUs (KOHTPOJLJIEP) U OPraHU3aLIUIO
MHUKPOKOHTPOJUIEPHBIX CHCTEM;
— METOABI TECTUPOBaHUs U cr1ocoOb! oTnaaku MIIC;
— uH(OPMALMOHHOE B3aMMOJICHCTBHE PAa3IUYHbIX yCTPOCTB Yepe3 MHTepHeT;
COCTOSIHUE MPOU3BO/ICTBA U Hcnoiab3oBaHue MIIC;
CTIOCOOBI KOHPHUTYPUPOBAHHS U YCTAHOBKH TIEPCOHAIBHBIX KOMITBIOTEPOB, TPOrPAMMHYIO
MOJIEPKKY UX PabOTHI;
— KJjaccuUKaIuio, 00Imue MPUHITUIBI IOCTPOCHHS M PU3HMUECKUE OCHOBBI PAOOTHI
nepupepuiHbIX YCTPOUCTB;



—  CIIOCOOBI MNOAKIIFOYCHHUA CTAHAAPTHBIX U HCCTAHAAPTHBIX ITPOTrPaMMHBIX YTUIIAT (Hy),
— IPUYHUHBI HeHCHpaBHOCTeﬁ Y BO3MOKHBIX COOEB.

eab 1 niIaHUPYyeMble Pe3yJbTAThl 0CBOCHUS MPO(eCCHOHATIBLHOTO MOIYJIsI

B pesynbrare uzydenus npodeccHoHAIEHOTO MOJYJIS CTYJIEHT JIOJDKEH OCBOUTH OCHOBHOM
Buj aestensHoctu [IM.02 [IpoekTrpoBaHue YNPaBISIIOMIMX MPOrPaMM KOMITBIOTEPHBIX CHUCTEM U
KOMIUIEKCOB M COOTBETCTBYIOIIME €My OOIIHEe U MPOPECCHOHATBHBIE KOMIICTCHITUH, JIMIHOCTHBIC

pEe3yIbTaTHI.

1.1.1 Tlepevenp 00X KOMIIETEHIMI 1 TUYHOCTHBIX PE3YJIHTATOB

Kon HaumeHoBaHue pe3yjbTaTa 00y4eHUs

OK'1 [ToHUMAaTH CYIIHOCTH M COLIMANBHYIO 3HAUMMOCTh CBOEH Oy rymieit npodeccun,
MPOSIBJIATH K HEW YCTOWYMBBIM HHTEPEC.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO IS TEIBHOCTh, BEIOMPATH TUIIOBBIE METO/IBI U
CIoCcOOBI BBITIOJTHEHHUS MPOGECCHOHANBHBIX 3a]1a4, OIIEHUBATh MX A(H(PEKTUBHOCTD U
KauyeCTBO.

OK 3 [IpuHuMaTh penieHns B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYalUsAX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4 Ocy1iecTBIATh HOUCK U MCIIOJIb30BaHNE HHPOPMALIUU, HEOOXOIUMOM IS

3(PEeKTUBHOTO BBIMOTHEHUS TPOPECCHOHATBHBIX 3a7a4, MPOGECCHOHATHFHOTO 1
JUYHOCTHOTO Pa3BUTHSL.

OK 5 Hcnonb3oBath HHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
npohecCHOHATBHOM e TENbHOCTH.

OK 6 PaGoTaTh B KOJJIEKTHBE U KOMaH€, 3PPEKTUBHO 0OLIAThCS C KOJUIETaMH,
PYKOBOJCTBOM, TOTPEOUTEISIMHU.

OK 7 Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH/bI (IO JYMHEHHBIX),
PE3yNbTaT BHINOJIHEHUS 3a/1aHUM.

OK 8 CaMocCTOATENEHO ONPENLIISITh 3a7a49H MPOPECCUOHATBFHOTO M IMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCA caMo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILIICHHUE
KBTI (UKAIINH.

OK 9 OpueHTHPOBATHCS B YCIOBHUIX YaCTOW CMEHBI TEXHOJIOTUH B TPO(HECCHOHANBHOM
JeSITEIbHOCTH.

OK 10 HcrionHATE BOMHCKYIO 00513aHHOCTD, B TOM YHCJIC C TPUMEHEHHUEM TMOTYYEHHBIX

npodecCHOHATBHBIX 3HAHUH (AJ1s1 FOHOIIEH ).

1.1.2 llepeyens npodeccHoOHATBHBIX KOMIETeHIHIi

Kon HaumeHoBaHUe BUI0B 1€ATEJILHOCTH U NIPO¢)eCCHOHATBHBIX KOMIIETEeHUMH
Bl 1 [IpoexTupoBanue MUPPOBBIX CUCTEM
I[IK 2.1. | Co3gaBath  mporpaMmbl Ha sI3bIKE acceMOyiepa 1T MHEKPOIIPOIIECCOPHBIX
CUCTEM.

MK 2.2. | ITpou3BOANTH TECTUPOBAHUE U OTJIAJIKY MUKPOIIPOIIECCOPHBIX CUCTEM.

IIK 2.3. | OcyuiecTBisTh yCTAHOBKY U KOHPUIYpUPOBAHHUE MEPCOHATBHBIX KOMITBIOTEPOB U
HOJKII0UEHHEe nepudeprifHbIX YCTPOMCTB

[1K 2.4 | BeigBIATh NPUYUHBI HEUCTIPABHOCTH MepudepuitHOro 000pya0BaHUs
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1.4 Kosn4yecTBO YacoB, OTBOJMMOE HAa OCBOEHHE NPOrpaMmbl NPodecCHOHATHHOTO
MOJTYJIsI:

Bcero vacos - 580
N3 vux Ha ocBoerue MJIK — 424 qacos
B TOM YHCJIE CAMOCTOsITeNIbHAs paboTa -238 "acoB
MPOU3BOICTBEHHAS MpakThKa- 144 qacos
[IpomesxyTounas arrectanus (B T.4. KOHCYJIbTaluu) - 12 gacos.



2 CTpyKTypa M cojep:kaHue npogecCHoOHAIbLHOT0 MOIYJIsl

2.1 Crpykrypa npodeccuioHAIbHOI0 MOIYJIs

Oo0bem BpE€MEHH, OTBeJCHHbII HA OCBOEHHUE

IIpakTuka
MEKIUCIHHIIHHAPHOI0 Kypca (KypcoB)
Kool Bcero Oos3aTennbHas ayquTopHas ydyeOHas |CamocrosiTesbHast Ipoussozc
4acoB HArpy3Ka CTyJleHTa pa6ora cTyaeHTa
npodgeccuo H TBEHHaA
aHMEHOBAHHSI Pa3/esIoB (maxc. B T4
HAJIbHBIX * 6 - B T.4 BT.U (o
KOMIETEH npo¢ecCHOHAILHOI0 MOLYJIA yueoHas naGopaTopHbIe ., Mo |yyefuas
CTeHI Hazpy3ka u| Beero pagoreim | KYPCOBA g .o KYPCOBAS | yacop npo¢puiio
m npaKmuKL) ’ padora ’ pabora crenuab
p yacoB | NMPaKTH4YeCKHe 4acoB
(mpoexr), (mpoexr), HOCTH),
3aHsaTUsA(padoT
B1), 92COB 4acoB 4acoB 4acoB
9
1 2 3 4 5 6 7 8 9 10
MK 2.1 - (MK 02.01 MukpomnporieccopHbie 24
MK 2.2 CHUCTEMBI 206 206 68
K 2.3- [MAK 02.02 [IporpamMMmupoBaHue
IK 2.4 MHUKPOKOHTPOJLIIEPOB 46 46 12
K 2.3 - [MZAK 02.03 Pa3zpaboTka npuKiIaIHbIX 24
K 2.4 MPUITOKEHUT 172 172 40 -
IIpon3BoacTBeHHasI IPaKTHKA (110 144 144
NMPOPUITIO CNIENUATBHOCTH)
Bcero: 580 424 120 48 144




2.2 TemaTuyeckuii MJIaH U cojep:kanue npodeccuonaibHoro moayas IIM.02 [IpoekTupoBaHue yNpaBJSIIOIKX MPOrPaMM KOMIIbIOTEPHBIX

CHUCTEM U KOMILJICKCOB

HaumeHnoBaHue pa3aesioB
U TeM NPOo(ecCHOHATBHOIO0

Conep:xaHue y4eGHOro MaTepuaJa,

O0beM, aK. 4/ B TOM
4yucJie B popme

moayas (IIM), N Yposenn
naﬁopaTopHue p360TbI U IIPAKTHYECCKHUE 3aHATUA, CAMOCTOATEIbHANA NPaKTHYECKON
MEKIUCIMIIINHAPHBIX yuyeOHasi padoTa o0yuyalouuxcs, KypcoBas padora (IpoeKT) TO/ITOTOBKH, aK. 4 0CBOCH
kypco (M/K) us
1 2 3 4
Paznen 1. MukponpoueccopHble CHCTEMBI 168/94
MJK. 02.01. MukponpoieccopHble CHCTEMbI 168/94
Tema 1. OcHOBHBIE Conepxanue 1
TIOHSITHS O OCHOBHBIE MOHATHS 0 MUKPOIPOLIECCOPaX M MUKPOIIPOLIECCOPHBIX CHCTEMAX. 2
MHUKPOTIPOIIECCOPAX U JlaGopaTtopHsbie pabOTHI (HE TPEAYCMOTPEHBI)
MHKPOIPOLIECCOPHBIX IIpakTHyeckre 3aHATHS 2
CUCTEMaX. O3HakoMIIeHHE ¢ pabOoTOH y4eOHOTO MUKPOTIPOIIECCOPHOTO KOMILIEKCA.
Tema 2. Illunnas Conepxanue 1
cTpykTypa cBsizeid. [LIunbl Hlunnas ctpykTypa cBs3eid. LLInHb cucTeMHON MarucTpany. 2
CHCTEMHOM MarucTpajH. JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)
IIpaxTHueckre 3aHATHS 2
Nzydenue pabotsl YMK B momaroBom pexxume.
Tema 3. ApxurekTypa Conepxanune 2
MIIC. Pexxumbl paboThI Apxutektypa MIIC. Pexxumsbr pabotsr MIIC. 2
MIIC. JlaboparopHble pabOTHI (HE MPELYCMOTPEHBI)
[IpakTrueckue 3aHATHA 2
Wzydenne peructpoB MUKpOTpOLiEccopa.
Tema 4. ObMmen Coneprkanne 2
nHopmarmeii B MIIC. O6men nundopmanueii 8 MIIC. 2 ,
JlabopaTtopHsbie pabOTHI (HE IPEAYCMOTPEHBI)
[IpakTudeckue 3aHATHS 2 3
Wzydenne MeTO0B aipecaliy MaMsTH.
Tema 5. dyHKIIMK Coneprxanne 2




YCTPONCTB MarucTpasu.

OYHKIUU YCTPOUCTB MarucTpaiu.

JlaboparopHble pabOTHI (HE MPEIYCMOTPEHBI)

IIpakTryeckue 3aHATHS
Wzydenue apupMeTHISCKUX KOMaH]I.

Tema 6. Opranmzanus
BBOJa-BeIBOA B MIIC.

Coneprkanne

Opranam3arus BBoga-BeiBoga B MIIC.

JlabopaTopHbie pabOTHI (HE IPETYCMOTPEHBI)

[IpakTrueckue 3aHITHS
M3ydenne KoMaH T BBOJAa-BBIBOIA.

Tema 7. [lepenadya naHHBIXB
MIIC.

Conepsxanue

ITepenaua gannasix 8 MIIC.

JlabopaTopHbie pabOTHI (HE IPETYCMOTPEHBI)

IIpakTrHueckue 3aHATHA
M3ydenne koMaHl MaHUIYJISLMKA CTEKOM. BBI30B MomporpaMMbl U BO3BpAT U3
HeE.

Tema 8. Ynpasnenue B
MIIC.

Coneprkanne

Ymupasnenue B MIIC.

JlaGopaTtopHbie paObOTHI (HE IPEAYCMOTPEHBI)

IIpakTrueckue 3aHATHS
Wzyuenne komana 6€3yCIOBHOTO U YCIOBHOTO MIEPEXOJIOB.

Tema 9. OcoOble pexKUMBI
paboThI MUKpOTIpOLIECCOpa
(mpeprIBaHms).

Conepskanue

Oco0bIe pexuMBbI paboThI MEKPOTIpOIieccopa (TpephIBaHNA ).

JlaGopaTtopHsbie pabOTHI (HE IPEAYCMOTPEHBI)

[IpakTrdeckue 3aHATHS
Opranusanyst NpepeIBaHui B MUKPOTIPOLIECCOPHOM CUCTEME.

Tema 10. OcoObie pesKUMBI
paboThl MUKpOIIpOLIECCOPa
(psiMOIt AOCTYTI K TAMSATH).

Conepxanue

Oco0ble pexxuMbI PadOTHI MEKPOIIpoIieccopa (TIPSAMOI JOCTYII K MaMSsITH).

JlaGopartopHsbie pabOTHI (HE IPEAYCMOTPEHBI)

HpaKTI/I‘ICCKI/Ie 3aHATHA
OpFaHI/ISaHHﬂ IpsAMOTO OOCTYyIIa K IMaMsATH.

Tema 11. Annaparssie
cpencTBa obecreueHus
HajiexHoi padotet MIIC.

Conepxkanue

AmnmapatHble cpelcTBa oOecrieueHust HaaexHoi padotsr MIIC.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTryeckue 3aHATHS
Wzyuenne padboter O3Y (TecTHpoBaHHE U OTIAAKA).

Tema 12. Bugsr

Conepxanue




MUKpOKOHTpoiepoB (MK).
[purnmn padotsr MK.
Haznauenue u o0nactsb
npumeneHnst MK. OcHoBHBIE
apxutexktypsl OMK.

Bunsr mukpokontposepos (MK). [Ipunmun padotsr MK. Haznauenue u o6macTb
npumenennsi MK. OcHoBHable apxutekTypsl OMK.

JlaboparopHble pabOTHI (HE MPEIyCMOTPEHBI)

HpaKTI/I‘IeCKI/Ie 3aHATHA
Ocobennoctu APXUTCKTYPbI OJHOKPUCTAIILHBIX MUKPOKOHTPOJJICPOB.

Tema 13. CemeiicTBa
MUKPOKOHTPOJLIEpOB. THIIbI

Conepxanue

CemetlicTBa MUKpOKOHTpOsuiepoB. Tumsl kopmycoB MK. YcTpoiicTBa Ha

koprycoB MK. YcrpoiictBa
Ha MHKPOKOHTPOJLIEpaXx.

MUKpOKOHTposuiepax. [IporpammupoBanrie MUKpOKOHTPOJLIEPOB.

JlabopaTopHbie pabOTHI (HE IPETYCMOTPEHB)

[IporpamMmmupoBanue
MHUKPOKOHTPOJLIEPOB.

[IpakTrueckue 3aHATHS
Cucrema KOMaH MUKPOKOHTpoIiepoB cemeiictBa AVR.

Tewma 14. CtpyxTypa
MIPOLIECCOPHOTO SApa
MHUKPOKOHTPOJLIEPA.
CucreMa KOMaH[
nporeccopa MK.

Conepsxanue

CrpyKTypa IpOLIECCOPHOTO siipa MUKPOKOHTposulepa. CucreMa KoMaH[
npoueccopa MK.

JlaboparopHsie paboThI (HE MPEAYCMOTPEHE)

IIpakTrueckue 3aHATHS
Mzyuenue ciocoboB agpecanuu onepanaos B AVR-mukpokorTpomepax.

Tema 15. Tunsl mamMaTu
MUKPOKOHTPOJIIEPOB
(maMsTh MporpamMm, IaMsTh
JAHHBIX M CTEK).

Conepsxanne

THme! MaMATH MUKPOKOHTPOJUIEPOB (MTaMATh MPOTPaMM, TTAMSTh TaHHBIX U CTEK).

JlaGopaTtopHsbie pabOTHI (HE IPEAYCMOTPEHBI)

HpaKTI/I‘IeCKHC 3aHATHA
SHCMCHTapHBIe IIPUEMBI IIPOTrPpaMMHUPOBAHUS (BeTBJ’ICHI/IH n LII/IKJ'IBI).

Tema 16. Perucrper MK.
[IpocrpancTBo
BBOJA/BBIBO/IA. BHEIIHAS
namMaTe MK.

Conepxanue

Peructpst MK. IIpoctpancTBo BBoaa/BbiBoAa. Baemnssa namsate MK.

JlaGopaTtopHsbie pabOTHI (HE TPEAYCMOTPEHBI)

[TpakTuueckue 3aHsITHs
OJeMeHTapHbIE IPHUEMBI IPOTPAMMHUPOBAHUS (TIOAPOTPAMMEBI).

Tema 17. IlopTel Copnepxanue 2
BBOJa/BRIBOAa MK. [opTs! BBoAa/BeiBoga MK. IlapannensHble U mociaenoBaTesbHbIE HHTEPQEHCHI. ,
[Tapannensusie u JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

T0CIICI0BATEIBHBIC [paKTHYECKHE 3aHSTHS 3
uHTEpEHCHI. ITepudepuitasie ycrpoiictBa AVR-MUKpOKOHTpOJUIEpa.

Tema 18. Taiimeps! u Copnepxanne 2
MIPOLIECCOPHI COOBITHIA. Taiimepsl U porieccopsl coObITHi. Moayns npepriBanus MK. ,
Monyns npepeiBanus MK. JlabopaTtopHbie paObOTHI (HE PEAYCMOTPEHBI) 3
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IIpaxkTrueckue 3aHATUA
M3yueHue cucTeMbl NPEPBIBAHNM.
Wzyuenne cuctemsl npepbiBanuii AV R-MUKpOKOHTpoOJIIepa.

Tema 19. Cxema
(hopMupoBaHUs cUTHANIA
copoca MK. biok
JIETEeKTHPOBAHUS
MTOHKEHHOTO HAIPSDKEHUS
nutanus. CTOpoxKeBOM
TanMep.

Conep:xanue

Cxema popmupoBanus curnana copoca MK. Biiok netekTipoBaHusi TOHHKEHHOTO
HanpspkeHust nuTanug. CTopokeBoi TaiiMep.

JlaboparopHbie paboThI (HE MPEIyCMOTPEHBI)

[IpakTrueckue 3aHATHS
IIporpamma yripaBieHus TakMep-CYETIMKOM B PEKUME IIUPOTHO-UMITYIHCHOM
MOIYJISIIUH.

Tema 20. Monaynu
MOCIICIOBATEILHOTO
BBOJ1a/BBIBOIa. MoOIyTH

aHaJIOroBOro BBO)_Ia/BLIBO,Z[a.

Conepskanne

Mo tynu TIOCNIeTIOBATEIBHOTO BBOIA/BBIBOIA. MOy aHATIOTOBOTO
BBOJ1a/BBIBO/IA.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTuyeckue 3aHATHS
IIporpamMmMupoBaHye aHaJIO0rOBOr0 KOMIIAPATOPa MUKPOKOHTPOJIIIEPOB.

Tema 21.
MUKpPOKOHTPOJLIEPHI
cemelictsa PIC.

Coneprxanue

MuxkpoxoHTposuiepsl cemeiicta PIC.

JlabopaTtopHbie paObOTHI (HE IPEAYCMOTPEHBI)

IIpakTuyeckue 3aHATHS
Cucremsl yIpaBIieHUs 1 KOHTPOJIS Ha OJJTHOKPUCTAIFHBIX MUKPOKOHTPOJUIEPAX
¢dbupmer Microchip.

Tewma 22.
MUKPOKOHTPOJIIEPHI
noarpynmnsl PIC16C8X.

Conepxanue

MuxkpoxonTpomeps! noarpynmns! PIC16C8X.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTryeckue 3aHATHS
KoMMyHHKaIMOHHBIE MUKPOKOHTPOJLIEPHI (ITU(PPOBIE CUTHAILHBIE TIPOIIECCOPHI
(ICTI) pupmst Microchip).

Tema 23. IIporpammuas
mozens OMK cepuun
PIC16CS8x.

Conepxanue

IIporpammuas moaens OMK cepun PIC16C8x.

JlaGopaTtopHsbie paboTHI (HE PEAYCMOTPEHBI)

TIpakTuyeckue 3aHATHS
KoMMyHHKaMOHHBIE MUKPOKOHTPOJUIEPHI (PETUCTPHI MUKPOTIPOIIECCOPA).

Tema 24. Ctpyktypa OMK
PIC16C8x.

Conepxkanue

Crpykrypa OMK PIC16C8x.

JlaboparopHble pabOoTHI (HE MPEayCMOTPEHBI)
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IIpakTrueckue 3aHATHS
KoMMyHHKannoHHBIE MUKPOKOHTPOJUIEPHI (KOMaH Bl IEPECHIIKN TAHHBIX U
apudmMeTnieckne KOMaH ibl).

Tewma 25. CTpyKTypbl
moxyneit OMK PIC16C8x.

Conepxanue

Crpyxkrypsl monxyneit OMK PIC16C8x.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTryeckue 3aHATHS
KoMmMyHHKaIOHHBIE MUKPOKOHTPOJIIEPHI (OpTaHU3aITUs [IHKIIOB).

Tema 26. CucremMa KOMaHg
OMK PIC16CS8x.

Coneprkanne

Cucrema xomaug OMK PIC16C8x.

JlabopaTtopHbie paObOTHI (HE IPEAYCMOTPEHBI)

IIpakTruyeckue 3aHATHS
[IporpamMmMHoOe yIipaBiieHre TOPTaMH BBOAA/BBIBOIa MEKPOKOHTPOJLIEpA

PIC16F84A.

Tema 27. Apxurekrypa
npoteccopuoro siapa CIP-
51: cTpykTypa npoueccopa u
JIOTUYECKasl OpraHn3aus
MK, peructpsbl cieruaibHbIX
(GyHKIHA,

Coneprkanne

Apxurekrypa npoueccopHoro siapa CIP-51: ctpykTypa mpotieccopa u Jorudeckas
opranuzauusi MK, peructpsl cnenuanbHbIX QyHKIUH.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTuyeckue 3aHATUS
MuxkpoxoHTposepsl cemeiictea MKS1.

Tema 28. Cucrema komMaH
npoueccopa CIP-51, cioBo
COCTOSTHHS IPOTPAMMBI.

Conepskanue

Cucrema komany nponeccopa CIP-51, cioBo cocTosiHHS TPOrpaMMBbl.

JlabopaTopHbie pabOTHI (HE IPETyCMOTPEHB)

[IpakTueckue 3aHATHS
Cucrema KOMaH/ MUKPOKOHTpOJIIEpa ceMencTBa MKS 1.

Tema 29. Opranuszanus
CHCTEMBI TaMSITH: NaMATh
nporpaMM, BHYTPEHHSS U
BHEUIHSS TAMSATh JTaHHBIX.

Conepxanue

OpraHmaum{ CUCTCMBI MaMATHU: IIaMATh MPOrpaMM, BHYTPCHHAA YU BHCUIHAA
IHaMsATb JaHHBIX.

JlabopaTopHbie pabOTHI (HE IPETYCMOTPEHB)

IIpakTrueckue 3aHATHS
IIpuemsl pabOTHI ¢ BUICOIAMSATHIO.

Tema 30. Opranuzanus
BBOJIa/BBIBO/IA: CXEMa
BBIXOHOTO Oydepa mopra
BBOJ1a/BBIBO/IA, CTPYKTYpa

Conepskanue

Opraam3arysi BBOIa/BBIBOJIA: CXeMa BRIXOAHOTO Oy(depa mopTa BBOIa/BEIBOA,
CTPYKTYypa BBOJIa/BbIBOJIA.

JlabopaTtopHbie pabOTHI (HE IPEAYCMOTPEHBI)
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BBOJIa/BBIBO/IA.

IIpakTrueckue 3aHATHS
B3anMopeiicTBr€e ¢ BHEIIHUMU YCTPOHCTBAMH.

Tema 31. Cucrema
CUHXPOHU3AIUU:
BHYTPEHHHUU U BHEUTHUN

TCHEPATOP CUHXPOHM3AIUH.

Conepsxanue

CucremMa CHHXpPOHHU3AIIMU: BHYTPEHHUI U BHEITHUM T€HEPaTOp CUHXPOHU3AIHH.

JlabopaTopHbie pabOTHI (HE IPETYCMOTPEHB)

[IpakTudeckue 3aHATHS
[IporpammupoBanue nepudepuiHbIX YCTPONUCTB, JOCTYNHBIX uepes muny 12C.

Tema 32. Cucrema coOpoca,
yIpaBJICHHE CTOPOKEBBIM
TaliMepoM.

Conepxanue

Cucrema cbpoca, yrpaBiieHHE CTOPOKEBBIM TalMEPOM.

JlaboparopHbie paboTHI (HE MPEayCMOTPEHBI)

TIpakTuyeckue 3aHATHS
Nzyuenre QpyHKIMOHATHHBIX BOZMOXKHOCTEH TaliMep-cueTInKa
MUKpoKoHTposutepa MCS-51.

Tema 33. Cucrema
MPEPHIBAHU: IOTHKA
MPEPHIBAHNHN, HCTOUHUKY U

Conepskanue

Cucrema npepblBaHUM: JIOTHKA NPEPHIBAHUMN, UICTOYHUKHU U IPUOPUTET
IIPEPHIBaHUM.

HPUOPUTET NPEPHIBAHUI.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

TIpakTruyeckue 3aHATHS
HccnenoBanne cucteMbl IpephIBaHUI MUKPOKOHTPOJLIEpOB cemeiictea MCS-51.

Tema 34. PexxuMbl
YMEHBIICHHOTO
MOTPeOICHNS SHESPTUH.

Conepxanue

Pexnmbl YMCHBIICHHOT'O HOTpe6J'I€HI/I${ SHEPruu.

JlaboparopHble pabOTHI (HE MPEayCMOTPEHBI)

IIpakTuyeckue 3aHATHS
Pa3paboTka nporpamMmbl H3MEPEHHS HAMIPSHKCHHS.

Tewma 35. Taiimeps! n
PEXUMBI HX PaOOTHI.

Coneprxanne

TaiiMeps! ¥ pEKUMBI X PaOOTEHI.

JlaGopaTtopHbie pabOTHI (HE IPEAYCMOTPEHBI)

[IpakTrueckue 3aHATHS
HccnenoBanne paboThI TAMEPOB/CUETINKOB COOBITHI MUKPOKOHTPOJIIEPOB
cemeiictea MCS-51.

Tema 36. Kontposnepst
MOCIIEIOBATENILHON CBSI3H.

Coneprxanue

KOHTpOJ’IJ’ICpBI HOCJICI[OBaTeHBHOﬁ CBsA3U.

JlaboparopHble pabOTHI (HE MPEIyCMOTPEHBI)

IIpakTuyeckue 3aHATHS
YcranoBka nepuQepHHBIX YCTPONCTB.
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Tema 37. AHanoroBsle

nepuepuiftHbIe YCTPOHCTBA.

Conepxanue

AHanorosble iepud)epuifHbIE YCTPONHCTBA.

JlaboparopHble pabOTHI (HE MPETyCMOTPEHBI)

IlpakTnueckue 3aHATUSA
I'eHepaTop UMIYJBCHOTO CUTHAIA.

Tewma 38. CpaBHUTENBHBIIH
aHanu3
MHKPOKOHTPOJUICPOB.

Conepsxkanne

CpaBHUTENBbHBIN aHATIN3 MUKPOKOHTPOJIJIIEPOB.

JlabopartopHbie paObOTHI (HE IPEAYCMOTPEHBI)

IIpakTryeckue 3aHATHS
IIporpamMHbIe MO/I€NIH anllapaTHBIX CPEJCTB MUKPOIIPOILIECCOPHBIX CUCTEM.

Tema 39. [IpoekTupoBanme
MUKPOKOHTPOJUIEPHBIX
CHCTEM.

Conepskanne

[IpoexkTrpoBaHre MUKPOKOHTPOJUIEPHBIX CHCTEM.

JlabopaTtopHsbie pabOTHI (HE IPEAYCMOTPEHBI)

IIpakTuyeckue 3aHATHA
AmmapaTypa u mporpaMmMHoe 00ecIiedeHIe THITOBOH MUKPOITPOIIECCOPHOI
CHUCTEMBIL.

Tema 40. ITpuHuumIb
TTOCTPOCHUS CUCTEM
yIpaBIeHHs Ha

Coneprxanue

HpI/IHLIPIHLI MOCTPOCHHA CUCTEM YIIPABJICHUA HAa MUKPOKOHTPOJUICpAx.

JlaboparopHble pabOTHI (HE MPEIYCMOTPEHBI)

MHKPOKOHTPOJIIEpaXx. ITpakTHueckue 3aHATUs

COpoc 1 pepbIBaHUs] MUKPOKOHTPOJIJIEPOB B MPOLIECCE BHIMOJIHEHHS IPOTPaMMBbL

yTIpaBJICHHUS.
Tema 41. YpoBHu Copepxanne 2
Hpe/ICTaBICHUS VPpOBHHU IpeICTaBIEHNsI MUKPOIPOLIECCOPHOM cUCTeMbl. OIIHOKH, ,
MHKPOIIPOLIECCOPHOM HEnCrpaBHOCTH, nedekTsl. Vicrounnkn ommooK.
cuctembl. OmmoOKH, JlaboparopHbie pabOTHI (HE MPETyCMOTPEHBI) 3
HEUCIPABHOCTH, JE(EKTHI. I[TpakTHYecKre 3aHATUs
HcTounnky ommooK. TectupoBaHue 1 0TIIa/IKa MUKPOIIPOLIECCOPHBIX CHCTEM.
Tema 42. OOHapyxeHHe Copneprxanne 2
OIIMOKY ¥ AUarHOCTHKA OGHapy»xeHHe OIIMOKU U THarHOCTHUKA HEUCIIPABHOCTH. :
HEUCIIPAaBHOCTH ITporiecc OTIaAKK MPOTOTHIIA TIPOCKTHPYEMOM CHCTEMBI. 3

IIpouecc oTnanku

JlabopaTtopHbie pabOTHI (HE IPETYCMOTPEHB)
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npotoTuna npoektupyemoit | Ilpakruyeckue 3aHATHA 4
CHUCTEMBL. [losrydenue HaBBIKOB pabOTHI C yIPABIISIONIEH TPOrPaMMOM IS 0TI KU
MHUKPOTIPOLIECCOPHOMN CHCTEMBI.
TecTrpoBaHue 1 O0TIaKa MUKPOIIPOIIECCOPHBIX CHCTEM MPH pa3padoTKe
MIPOrPaMMHOT0 00ECTICUCHUSL.
KoncyabTanun 1
CamocrosTenbHas padora 45
IIpome:kyTouHasi aTTecTanus B popMe 3a4eTa ¢ OLIEHKOIH B 6 12
cemecTpe,B opme IK3aMeHa B 7 ceMecTpe
Hroro 206
Pazgen 2. [lporpaMmMupoBanne MUKPOKOHTPOJLJIEPOB 46
MJIK. 02.02. IlporpaMMHpoBaHHEe MUKPOKOHTPOJLJIEPOB 46
Tema 2.1. Coaep:xanue
MHUKpPOKOHTPOJIIEPHI. [IpUHIATIEI TOCTPOEHUS MMPOTPAMM IS MUKPOKOHTPOJLIEPOB. 2 1
TIpakTuyeckue 3aHATHS
[Ipaktuueckas padora Ne 1. Coznanue n HacTpoiika npoekra B cpeze IAR. 2
Tema 2.2. Conepxanue
QDyHKINT U TPUMEHEHNE OyHKIMY ¥ TPUMEHEHHE MUKPOKOHTPOJUiepoB. OCHOBHBIE TApaMETPHI 2 1
MHUKPOKOHTPOJIJIEPOB. MHUKPOKOHTPOJIJIEPOB. ,
OCHOBHBIC TTAPAMETPHI IIpaxTuyeckue 3aHATHS 2
MHKPOKOHTPOJLICPOB. IIpaxtrueckas padorta Ne 2. JleMoHCTpaIus mporecca paboThl ¢ TECTOBOH IUIATOM 2
Bxirouenue nutanus. JlemoncTparwst padboTsl auciuies. [loka3 crapToBoit
UTPYIIKH.
Hemonctparms 3arpy3ku npomBky B Keil. TTokas nomaroBoro BbITOIHEHHS
3arpy>KeHHOU
TPOIIUBKHY.
Tema 2.3. Conep:xanue
Apxutektypa ApXUTEKTYypa MUKPOKOHTPOJIJIEPOB. 2 1
MHUKPOKOHTPOJLIEPOB. [IpakTrueckue 3aHATHS ,
[paktudaeckas pabora Ne 3. M3yunts onucanue HauOosee H3BECTHBIX CEMEICTB 2 2
MHUKPOKOHTPOJIIEPOB.
Tema 2.4. Conepxanue
CewmeiicTBa CewmeiicTBa MEUKpOKOHTpOJIepoB ARM 1 ux HazHadueHUeE. 2 2

MHKPOKOHTpOJuIepoB ARM u

IIpakTryeckue 3aHATHS
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WX Ha3HAa4YeHUE. [Ipaktuueckas padbora Ne 4. XapakTepucTUKH ceMercTBa MHUKPOKOHTPOJUIEPOB U 3
WX Ha3HAYCHUS
Tewma 2.5. Coaepxanue
VYerpoiictBo YeTpoicTBO MUKPOKOHTPOJIEPOB. 2
MUKPOKOHTPOJIIEPOB. [paktudeckue 3ansTus Ne 2. Apxutektypa 16 pa3psaHOoro MEKpOKOHTpOJIiepa
Tema 2.6. Conepxanue
Snpa Cortex-MO0/M3/M4F. Snpa Cortex-M0O/M3/M4F. 2
[IpakTudeckue 3aHATH ,
[Ipaktuueckas padora Ne 5. OTnnuurensHeie ocoOeHHOCTH Komnannn ARM 3
Tema 2.7. ConepxaHue
[epudepwuiiapie 610kH ITepudepuitapie 6JI0KH MUKPOKOHTPOJUIEPOB: BBOI-BEIBOI 00IIET0 HA3HAUCHHUSI, 2
MHUKPOKOHTPOJIJIEPOB: BBOJ- | TAKTUPOBAHHUE, TAMEPHI, MPEPHIBaHUSI. ,
BBIBOJI oOIIIero Ha3Hauenus, | lIpakTudeckue 3aaarus Ne 3. Opranuzanys IpepbIBaHMs 3
TaKTUPOBAHUE, TAUMEPHI,
[PEphIBaHUS.
Tema 2.8. Conepxanue
SAzpik C mnst S3pix C st MuUKpokoHTposiepoB ARM. 3
MHKpOKOHTposepoB ARM. | Tpaktuueckue 3austus Ned. Pabora ¢ mocnenosarenbHeiM HHTEpdeiicom MK Ha
BBICOKOYPOBHEBOM si3bIKe (C/C++). TUTIOBBIC alrOpUTMBI U IPOTPAMMHEIE
MOIYJIH
[paktudeckue 3austus Ne 5. Pabora ¢ cucremoii npepriBanuii MK Ha
BEICOKOYpOBHEBOM s3bIKe (C/C++). THUIMOBbIe allrOPUTMEI ¥ IPOTPAMMHBIE MOTYJIN
[IpakTiueckue 3aHsATHs
[Ipaktuueckas padora Ne 6. Pabota c mamsarsio MK Ha BEICOKOYpOBHEBOM SI3bIKE
(C/C++). TumoBble aNropUTMBI M IPOTPAMMHBIE MOJTYJIH
IIpaxtrueckas pabora Ne 7. PaboTa ¢ momcuctemoii BBosa/BeiBoga MK Ha
BBICOKOYPOBHEBOM si3bIke (C/C++). TUnoBble anropuT™Mbl U IPOrpaMMHBIE
MOJYJIH
Tema 2.9. Conepxanue
OcobenHocTH pa3paboTKu Ocob6eHHoCcTH pa3pabOTKU NPOrpaMM Uil MUKPOKOHTPOJIIIEPOB T10 CPABHEHHUIO C 2
HPOTPaMM IS nporpammuposanuem aist T1K. ,
MUKPOKOHTPOJIIEPOB O [Ipaktuaeckue 3ansatus Ne 6. Opranuszanus paboThl ¢ oAIpOrpaMMaMu 3

CpPaBHEHHIO C

nporpaMMupOBaHUCM I
K.

Tema 2.10.

Conepxanue
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BBonx u BeIBOI. Anpecanusi.

BBoa u BeIBOA. Anpecanusl.

JlabopaTtopHsbie paObOThI

[Ipaktuaeckoe 3ansTreNe 7. YcTpoiicTBO BBOJA MHPOPMALK

Hp AKTUYCCKHEC 3aHATHA

IIpaxtrueckas padora Ne 8. Co3maHne IpONTHMBKY, OCYIIECTBISIIOIICH padoTy ¢
0JIOKOM BBO/J1a-BBIBOJIa OOIIETO HA3HAYCHUSI.

IIpaxTrueckas padora Ne 9. Paborta ¢ TexHHYeCKOW JOKYMEHTanueH (MoucK
aJIpECOB aNrapaTHbIX PErUCTPOB, padoTa ¢ MPUHIMITHATBHON CXEMOH TeCTOBOM
TIIaTHl ).

Tema 2.11. Conepxanue
JiBou4HOE U JIBor4HOE M IIECTHAALATEPUYHOE CUUCIICHUSI.
LIECTHAALATEPHUYHOE [paktuueckoe 3ansiTueNe 8. Apudmernueckue onepaniy CIOKEHHs 1 BBIYUTAHHS
CUHCIICHHUS. Ha/Jl BEILIECTBEHHBIMH YHCIaMU ¢ GUKCUPOBAHHOHN TOYKOH
[IpaxTrueckue 3aHATHS (HE PETyCMOTPEHBI)
Tema 2.12. Conep:xanue

Cpena mporpaMMHUpOBaHUs
IAR EWARM.
Bo3MoskHOCTH OTNHAKU

Cpena nporpammuposaanst IAR EWARM. Bo3M0oXHOCTH OTIIQIKH TIPOTPAMM.

IpakTuueckue 3austus Ne 9. Cpena paspadorku IAR

MPOTPaMM.

Tema 2.13. Conep:xanue

BricokoypoBHEBbIE BricokoypoBHueBbie Onbmorekn HAL. CHHTaKCUC 1 MIA0IOHEI POTPAMM U 2

oubmmortexn HAL. nporpaMMHbBIX Moayneit. CTpykTypa npoekrta. Cpeaa mporpaMMHpPOBaHUS ,

3

CHHTaKCHC U M1a0JIOHbI CubelDE nmm ananorn.

MPOTpaMM H IPOTPaMMHBIX [IpakTrueckue 3aHsaTHS (HE IPEILYCMOTPEHBI)

Moxynei. CTpykTypa

npoekta. Cpena

MIPOTPaMMHUPOBAHIIS

CubelDE wunu ananoru.

Tema 2.14. Conepxanue

[Tamsare MK. Pabora c IMamsTes MK. Pabota ¢ mogynem MK B nporpamme. 2

moxyneMm MK B nporpamme. | Pabora ¢ mamsteio MK Ha BeICOKOYpOBHEBOM s13B1Ke(C/C++). THIIOBBIE aJrOPUTMBI ,
U [IPOrpaMMHBIE MOZYJIH 3

Tema 2.15.
AJNTOPUTMBI, CHHTaKCHUC U

Copnep:xanue

ANTOPHUTMBI, CHHTAKCHUC U IIa0JIOHBI IPOTPAMM U IIPOTPaMMHBIX MOJTYJIEH.

17




1a0JIOHBI IPOTPAMM H
IPOrpaMMHBIX MOJYJIEH.

CocraBneHue HpOCTeﬁmeFO AJIrOpruT™Ma NMporpaMmbLjid CUCTEMbI HaA OCHOBE MK

Tema 2.16.

IToacucTtema BBOJA/BEIBOIA
MK. Pabota ¢ mogynem MK
B IIporpamme. AJTOPUTMBI,
CHHTAKCHUC U 1Ia0JIOHBI
MIPOrpaMM | MPOrPaMMHBIX

ConepxaHue

IMoncucrema BBoga/BeiBoga MK. Pabota ¢ moxynem MK B mporpamme.
AJNTOPUTMBI, CHHTAKCHC ¥ MAOJIOHBI IPOTPAMM H IPOTPAMMHBIX MOIYJIEH.

Pabora ¢ moxcucremotii BBoga/Beioga MK Ha
BBICOKOYPOBHEBOM si3biKke (C/C++). TUIOBBIC AITOPUTMBI U TPOTPAMMHBIE
MOTYJTH

MOJTyJIEM.

Tema 2.17. Conep:xanue

[locnenoBaTenbHble IocnenoBatensHble nHTEpdeiricel MK. Pabora ¢ Mmogynem MK B mporpamme. 1
unrepdeticsl MK. Pabota c | ANropuTMBI, CHHTaKCHC M IIA0JOHBI IPOTPAMM U MPOTPAMMHBIX MOJTyJICH ,
moaynem MK B nporpamme. | Pabora ¢ mocienoBarennsHbiM naTepdeiicom MK Ha 2
AJNTOPUTMBI, CHHTAKCHUC 1 BEICOKOYpOBHEBOM s13bIKe (C/C++). THUIOBBIE alrOPUTMEI U IPOTPaMMHEIE

11a0JIOHBI IPOTPaMM H MOJIYJH

MIPOrpaMMHBIX MOAYJIeH

Tema 2.18. Conep:xanue

Cucrema npepsiBanuiit MK. Cucrema npepsiBannit MK. Pa6orta ¢ mogynem MK B mporpaMme. ANropurmsl, 1
Pa6ora ¢ mogynem MK B CHHTAKCHC W Ma0JIOHBI MPOTPaMM U MMPOTPAMMHBIX MOJTYJICH. ,
mporpamme. AJNTOPUTMBL, Pa6ora c cucremoii npepriBanuiit MK Ha BeicOKOypoBHEBOM si3bike (C/C++). 2
CUHTAKCHUC U 11a0JI0HBI Tunoseie AJITOPUTMBI U ITPOIrpaMMHBIEMO Y JIN

MPOTrpaMM H IPOrPaAMMHBIX

MOJTyJIEM.

Tema 2.19. Conep:xanue

Taiimeps! cuetunku MK. Taiimeps! caetunkn MK. Pabota ¢ mogynem MK B nmporpaMme. AITOPUTMBIL, 2
Pa6ora ¢ moxynem MK B CHUHTAKCHC U MAOJIOHBI MPOTPAMM U MPOTPAMMHBIX MOJTYJIEH )
IporpaMMe. ANTOpPHTMBL, Pabora c taiimepamu cuerunkamu MK Ha BeicOKOypoBHEBOM si3bIKke (C/C++). 3

CUHTAKCHUC U I1a0JIOHBI

Tunosele aNropUTMBI ¥ IIPOrPAMMHBIE

MPOTPaMM U IIPOTPAMMHBIX | MOAYJIH
MOJTyJei
Tema 2.20. Conep:xanue

Monymne DMA. Pa6ora ¢
moxayJsieM MK B nporpamme.
AJNTOPUTMBI, CHHTaKCUC U
1a0JIOHBI IPOTPaMM H
MPOTPAMMHBIX MOJTYJIEH.

Monyns DMA. Pabota ¢ moaynem MK B mporpaMme. ANTOPUTMBI, CHHTaKCHUC U
11a0JIOHBI IPOTPaMM M MPOTrPaMMHBIX MOJIYJIEH.

Pabota c mogynem DMA Ha BeicokoypoBHeBOMs3bIKe (C/C++). Tunoseie
AITOPHUTMBI ¥ IPOTPAMMHBIE MOJTYJTH

Tema 2.21.

Conep:xanue
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CunxpoHHbIe HHTEpDEHCHI Cunxponnsle narepdeticel MK. Pabota ¢ monynem MK B mporpamme. 2 2
MK. Pab6ota ¢ moaynem MK | ANTOpHUTMBI, CHHTAKCHC W IIA0JIOHBI MPOTPAMM U ITPOTPaMMHBIX MOayel. PaboTa ,
B IporpaMme. ANTOPUTMBI, ¢ cuHXpoHHBIMU HHTepeiicamu MK Ha 3
CHHTAKCHC U a0JIOHBI BBICOKOYpOBHEBOM s13bIKe (C/C++). THIOBBIE allrOPUTMEI X IPOTPaMMHBIE
IpOrpaMM M MPOTrpaMMHBIX | MOAYJH
MOJTyJIEM.
Tema 2.22. Conep:xanue
Pexxumer motpebienuss MK. | Pexxumbl motpebienns MK. 2 2
Pabora c pexxumamu morpebnenus MK Ha ,
BBICOKOYpOBHEBOM si3bike (C/C++). TUIOBBIEC aNrOpUTMBI U ITPOTPaMMHBIE 3
MOJYJIH
Tema 2.23. Coaep:xanue
Pa6ora ¢ momynem MK B Pa6ota c mogynem MK B mporpamme. Pabora c BaentHei mamsateio B MK Ha 2
nporpamMe. BBICOKOYPOBHEBOM si3bIKe (C/C++). TUnoBble anropuT™Mbl U IPOrpaMMHBIE
Tema 2.24. Coaep:xanue
Pabora ¢ BHenIHell namsaTbio | PaGora ¢ BHenmHe# namsaThio B MK. Pabora ¢ BaenHei namsteio B MK Ha 2 1
B MK. BBICOKOYpOBHEBOM si3bIKe (C/C++). TUnoBbIie anropuTMbl U MIPOrPaMMHBIEMOTYJIH ,
Pa6ora c ALIII/LIAII MK Ha BeicokoypoBHeBoMsi3bIKe (C/C++). Tunosie 2
ITOPUTMBI M IPOTPaMMHBIE MOJTYJIH
KouncyabTanun
CamocrosiTenbHasi padoTa 10
HTtoro 3a 7 cemecTp 96
IpomexyTounas arrectanus B popMe 3a4eT ¢ OLIEHKOH B 7 cemMecTpe
Paznen 3. Pa3zpa0doTka NpuKJIAAHBIX NPUIIOKEHHI 172
MJIK. 02.03. Pazpa6oTka NpUKIATHBIX NPUI0KEHUI 172
Tema 3.1. Copnep:xanue
[Ipunoxenus 1.ITonsitue MuTepuera Beuiel (10T). TeXHOIOTUH M TEXHUYECKHE XaPAKTEPUCTUKH 2
WntepHerasemeil n npoekToB loT. Chepst npumenenns texnosoruii [oT. OcHOBEI pazpaboTku
CpeZCcTBa X npuiIoKeHuH. [IpuHIUIBI TOCTPOSHNUS PUIIOKEHUH. THIINYHBIE CTPYKTYPBI U
pa3paboTku Mo ynu ipritoskeHnid. Cpenbl pa3paboTku st MoOMITBHBIX Tatdopm u [TK.
2. SI3BIKHU ITPOrpaMMHUpPOBaHuUS I pa3paboTku npunokenuii. C++/C#/Java/Python. 2
Oco6ennoctu. [Ipumenumocts. JlocTonHcTBa 1
HEIOCTATKH.
Tema 3.2. Conep:xanue
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Beenenue B 1. Beenenue B Java TexHoi0rnM. OCOOCHHOCTH S3bIKa MPOTPAMMHUPOBAHUS 2 1
[IPOrpaMMUPOBAHUE Java. Onmcanne Java rexnomnoruii. Micrionap3oBaHne HHTETPUPOBAHHON CPEbI ,
Has3bIKe Java pa3paboTKH. 2
2. BBenenue B s3Ik porpaMMupoBanus Java. SI3pIkoBbIe 1ekceMbl Java. 2
BBenenue B cucremy TUNOB s13bIKa Java. PaboTa ¢ NpUMHUTHBHBIMYU THUIIAMH U
KoHcTaHTamu. Onepanuu si3pika Java. [Ipeo6pazoBaHue MpOCTHIX THUIIOB.
3. Mertoas! u oneparopsl Java. Cozganue u BEI30B MeToA0B. [leperpyska u 2
METOJIbI C IEPEMEHHBIM YHCIIOM apTyMEHTOB.
IIpaxtraeckoe 3ausatue Ne 1. Co3mganne y4eOHOTO MPOEKTa MO0 WHAWBHIYATHHBIM 2
3aJaHUSIM.
[Ipaktuuaeckoe 3anstue Ne 2. Meronsl 6€3 napaMeTpoB B y4eOHOM MPOEKTE. 2
[Ipaktuaeckoe 3ansrue Ne 3. Metoas! ¢ napameTpaMy B y4eOHOM MPOEKTE. 2
Tema 3.3. Conaepxanue
OCHOBHBIC 1. Omneparop switch. ITukx for. beckoneunsnit mukir. ITuk foreach. 2 1
KOHCTPYKIIMHM s13bIKa Java | Bnoxennsie nukiibl. [uki while. )
2. MaccuBbl: OJHOMEpHBIE, JABYMEpHbIE. AJBTEPHATHBHBIH CHHTaKCHC 2 2
00bsiBIIeHHs] MaccUBOB. [losTyueHne JITTMHBI MAaCCHBA M DJICMEHTOB MAacCHBA.
[IpakTuueckoe 3ausatue Ne 4. Oneparop SWITCH, mukn FOR, mukn WHILE B 2
y4eOHOM IPOEKTE.
IIpaxtrueckoe 3ausatue Ne 5. O0bsaBiacHNE 1 00pab0TKa OJHOMEPHOTO MacCHBa. 2
IIpakTrueckoe 3ansaTue Ne 6. O0bsBIeHHE U 00paOOTKA IBYMEPHOTO MAaCCHBA. 2
Tema 3.4. Conepxanue
BBoja qa"HHBIX 1M 2 2
. Meron ¢ mapamMeTpoM B BUIIE OZHOMEPHOTO MacchBa. MaTeMaTHUECKUE
H3KOHCOIH BBEITHUCIICHUS, OKpYTJICHHE YHcell. | 'eHeparus cirydaiapix ancen. OOpaboTka !
CHMBOJIOB U CTpOK. IlepexBar HCKIIOUeHUH 3
IIpakTnueckoe 3ansatue Ne 7. BBos MaccHBOB. 2
[Ipaktuueckoe 3ansrue Ne 8. O6paboTka CTPOK: IIOUCK, CPaBHEHUE. 2
[Ipaktuueckoe 3anstue Ne 9. O6paboTKa CUMBOJIOB. 2
Tema 3.5. Conep:xanue
OOBeKTHO- 1. 0630p ocHoBHEIX mpuHIMIOB OOII. [ToHsATHE KITacca M dK3EMILIIpa 2 2
OPHEHTHPOBaH kiacca. O0bsBIeHNe Kiacca. Momudukatopsl gocryna. Moandukarops! final & ,
HOE static. Mcronp30oBaHue MAakeTOB, AMPEKTUB MMIIOPTA M HNEPEMEHHON CpPEbl 3
MIporpaMMHUpPOBaHNE CLASSPATH
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(OOI).

2. PacimipeHre U WHKAICyISUs CBOWCTB Kiacca. HacienoBaHume Kak MEXaHU3M
MOBTOPHOI'0 HCIOJb30BaHus Koaa. KOHCTpyKTOp MpH HacieAOBaHUU CBOHCTB W
MeTO/I0B Kiacca. [IpeoOpa3oBaHne THUIOB u omneparus instanceof.

BupTryanbHbie METO/IBI U TTO3]THEE CBA3BIBAHUE. AOCTPAKTHBIE KJIACCHI U METOIbI.
KmroueBoe crnoso this. Konnenuus muckmrodenuii B Java. Vcrnonp3oBaHue
omeparopos try, catch u finally. TIposepsiemble u HempoBepsieMble MCKIFOUEHUS.
Co3manne CBOMX KiIaccoB HCKIodeHwWH. Omeparop try mist ocBoOOXKIECHWUS
PECYpCoB.

[IpaxTrueckoe 3ansarue Ne 10. Bxrouenue kiacca B y4eOHBIH MPOEKT.

[paktuueckoe 3anstue Ne 11. Pa3paboTka MpHUIOXKEHUs] B COOTBETCTBUU C
HNPUHINIIAMH 00BEKTHO-OPUEHTHPOBAHHOTO IIPOrPaMMHUPOBAHUS o
WHIUBULy aJIbHBIM 331aHUSIM (HA4albHBIN 3TAl).

Tema 3.6.

IloToKM MaHHEIX,
pabora caitoBoit
CHCTEMOH

Conepxanue

1. ITonstme motoka. Knaccel morTokoB. baiitoBeie moTokn. IloTokm
CHUMBOJIOB. YTpaBlieHHe UWHpopMmarmeld o Qaiilax u Karajorax: Kiacca
java.io.File. Cxxatue ¢aiinos. Cepuanu3aiiusi 0ObeKTOB B Java.

2. Hcnons3oBanue uurepdeiica Path. Pabora ¢ arpubyramu daiinos.
OcHoBHbIe BO3MOXHOCTH Kiacca Files. Mcnonb3oBanue kiacca Files s o6xona
JepeBa KaTajuoroB. MOHUTOPHHT W3MEHEHHI B (paiioBoli cucteme.

3. dopmarupoBanue naHHbIx. Pabora ¢ naroit u Bpemenem. Kiace Locale u
raobamuzanus koja. Jlokanmzanus u kirace ResourceBundle.

[paktudeckoe 3anstueNe 12. O6paboTka MOTOKOB B Y4€OHOM MTPOEKTE.

[pakTrueckoe 3anstue Ne 13. O0paboTka (hailyioB B yueOHOM MPOCKTE.

N

IIpakTrueckoe 3anstue Ne 14. JlopaboTka MpHiIoKEHUS ¢ yu4eToM 00paboTkudaiiios
Y ITIOTOKOB.

Tema 3.7.
Konnekuu u uarepdeiice

Conepxanue

1. Hepapxwust kmaccoB KosuieKkiuii. KoHmemnus mapaMeTpu30BaHHBIX TUIIOB JaHHBIX.
Pabota ¢ mapamerpu3oBaHHBEIM METONOB U HHTepdeiicom. O030p BO3MOKHOCTEH
CITUCKOB, MHOXECTB W cjoBapeil B Java. BHyTpeHHmE Ki1acchl.

Broxennsle kiraccel. AHOHUMHBIE Kitacchl. [lepeuncienns B Java.

2. CuHrakcuc nsamOna-seipakeHuid. CcblIKM Ha MeTonabl. DyHKIMOHAILHBIC
uaTepdeiicel. Mepapxus KiaaccoB KoJUieKIui. KoHmenmws mapaMeTpu30BaHHBIX
TUTNIOB JaHHBIX. [lapamerpusupoBanHbie MHTEpQEHCH u ux MeTonasl. O030p
BO3MO)KHOCTEH CIIHCKOB, MHOYKECTB H CJIOBapeii B Java

IIpaxtuueckoe 3austue Ne 15. Mcmonp3oBanue KOJIJICKITUN B Y4eOHOM TIPOEKTE

IIpaxtrueckoe 3ausaTue Ne 16. Peanmsarus mapamMeTpru30BaHHOTO HHTepdetica B
y4eOHOM TPOCKTE.
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Tema 3.8. Conep:xanue
Pazpabotka 1. TumoBble  TpeboBaHMs K  uWHTepdeiicy mnomnb3oBatens. Dopmsl, 2
uHTepdetica rpagudecKkie OKHA, KHOIIKM yNpaBieHHA. METKH U  TEKCTOBBIE IIOJI. ,
MOJIB30BAaTENS [lepeknrouareny, BbINAIAIONINE CIIMCKH, MEHIO, TIOJISI IPOCMOTPA. 3
[IpakTrueckoe 3anstue Ne 17. Coznanue ¢popm. [lobaBieHne KHOIIOK, METOK,
TEKCTOBBIX mosiei. MaTepdeiic hopMbI 1 pazMelieHrne KOMIOHESHTOB.
Tema 3.9. Conep:kanue
O6paboTka 1. O06paboTka coObITHI 37eMeHTOB ynpasiieHus. CoObITUSI KIaBUATYPEI, 2
coOBITHH COOBITHA MBIIIN. BEIBOI COOOIIEHMIA.
[paktudeckoe 3anstue Ne 17. Pa3paboTka xojga oO6pabOTKH COOBITHI B yueOHOM
HPOEKTE.
Tema 3.10. Coaep:xanue
[punoxenus ¢ 1. OO0paboTka coObITHH HakaTWik MBIIM Ha (OpME U ONpelesicHHe 1
rpaduuecKuM KOOpJIMHAT HakaTus. BeiBoj m300paxkenuii. PucoBanue nuuuii, rpaguaeckux ,
uHTepdericom MIPUMUTHBOB (IPSMOYTOJILHUKH, SJUTUTICHI, OKPY>KHOCTH). PaboTa ¢ iBeTom 2
[Ipaktuueckoe 3ausiTue Ne 18,  PaspaboTka mnpunokeHus ¢ rpaduaeckum
unTepdeiicom
Tema 3.11. Conaepxanue
dopmupoBanue jar- 1 M 2
. Metogp! pactipoctpaneHus nporpamm. [loctpoeHne apxuBoB
apXHBOB [paktuueckoe 3ansTre Ne 19. dopmupoBanue apxusa. é
Tema 3.12. Conaep:kanue
[Mnatpopma 1. IMpeumymecrBa Android. Apxurektypa Android. OcobenHocTH IaThopmbl 2
Android. Android. OcnoBuble xkoMmmoHeHnTsl Android. be3omacHOCTs W MOJIHOMOYHS ,
OcobeHHocTH (Permissions). YcranoBka ¥ HaCTpOHKa KOMIIOHEHTOB CPEbl pa3paboTKH. Pecypchl. 3
POTPaMMHUPOBAHH Otnenenne pecypcoB oT koja nporpamMmel. Co3aHue
s BAndroid Studio. pecypcos. IIpocTrie 3HaUCHIS
2. Ioustrie AxtuBHoctu (Activity) B Android. Cosmanne AKTHBHOCTH.
Kusuennsrii nmukil AXTUBHOCTH.CTekn AxtuBHOCTelH. CocTosHUS AKTHUBHOCTEM.
OtcnexxuBaHne U3MEHEHUHN COCTOSTHUS AKTUBHOCTU. BH3yanbHbBIE CTUIN U TEMBI.
Uzo0paxenus. Pazmerka. Anumanus. MeHto
IMpakTudeckoe 3anstre Ne 20. Paszpabotka yuebHoro mpoekra B Android Studio
(HaYaIBHBIHN JTaI).
Tema 3.13. Copnep:xanue 1
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[Ipunoxenus u

1. Hcnons3oBanre BHEITHUX PECypCOB B KOAC IMPUITIOKCHUA. Hcnons3oBaHue

M0JIb30BATEIILCKHI pPECypcoB BHYTpH pecypcoB. JIOKanu3amusi MPHIOKEHUS C MOMOIIBI0 BHEIIHUX 2
UHTEpeEiic B pecypcoB.
AndroidStudio. 2. Knacc  Application. O0paboTka cOOBITHH  JKM3HEHHOTO  LIMKJIA
MIPUIIOKEHUSI. ITonstue KOHTEKCTA. Tlons3oBaTenbCKkuit nHTEpdEiic.
[pencrasnenus (View). Pazmerka (Layout).
[pakTryeckoe 3ansaTue Ne 21. Moaudukanus yuyeoHoro npoekra B Android Studio.
Tema 3.14. Conepxanue
Hawmepenus (Intent). Ananrepsr B Android. Mcmons3oBanne ATAnTepoB s TPUBS3KH TaHHBIX. 1
Menro 1.u pabora ¢ Hamepenuss B8 Android. Hcnonb3oBanne Hamepennii (Intent). st 3amycka ,
nanaeiMu B Android AxTuBHOCTEeH. HesiBHBIC HaMepeHUsL. 2
Studio CoxpaHeHHe COCTOSIHHS W HacTpoek mpuiokenus. O6me Hacrpoiiku (Shared
Preferences). Pabora ¢ ¢aitnamu. Vcnonp3oBaHne cTaTHuecKuX (hailioB Kak
pecypcoB Memnro 8 Android. JTouepHre U KOHTEKCTHBIE MeHI0. OIHcaHne MEHIO ¢
oMo XML.
[IpakTrueckoe 3anarue Noe 22. Pazpabotka b/l n mogkirodeHue ee Kk ydeOHOMY
HPOCKTY.
[pakTrueckoe 3anstue Ne 23. [ToakiroueHre KOHTSHT-IIPOBaiIepa.
[MpakTryeckue 3aHATHS (HE IPEITYCMOTPEHBI)
Tema 3.16. Conep:xanue
Jnanoru B 1. Buner {uanoros. Pekomenganum no au3aitay Jwamoros. Co3mpanue u 2
Android ynanenue J{uanoros. O6paboTka COOBITHI. ,
[Ipaktuueckoe 3ansTue Ne 24, BkiroueHue quanora B y4eOHBIH IPOEKT. 3
[MpakTryeckue 3aHATHA (HE TIPSy CMOTPEHBI)
Tema 3.17. Conep:xaHue

3ByK 1 kamepa B Android.

3anpocsl Ha cepBep U OTBETHI cepBepa. Co3manue akkayHTa u noixydeHue AP

1. KJIF0Ya Ha morotHoM cepBepe. Co3nlanue IOTOKa TS BRIXOJa B HHTCPHET.
IIpakTrueckoe 3ansaTue Ne 25. Co3ganue B y4eOHOM TPOEKTE IMOTOKA JUIS BBIXO/IA B
HWHTEPHET.

Tema 3.18. Conaepxanue
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Otnanka u TectupoBanne | Ilean u Buabl TectupoBaHus. Bumasl TpeboBanuii k I10. Cranmaptel B 06gactu
MPOrpaMMHOI0 KadecTBa mporpamMmHoro obdecrnieueHus. [lonaTrs Banuaanmuy 1 BepupUKaIIIH.
obecrieyeHN Tect-man, Tect-gu3aiia. Test Case. OTyeT 0 TECTHPOBAHUH.

Meroap! TecTUpOBaHUA. TeXHUKN TeCTUpoBaHUA. CTPYKTYpPHOE TECTUPOBAHHUE.
OyHKIMOHATLHOE TECTUPOBaHUE. [[bIMOBOE TECTUPOBAHHE.

Cpe}lCTBa TeHEpal BXOJHBIX JaHHBIX IJIA TECTUPOBAHUA HpHHOX(eHHﬁ.OCHOBHBIe
MOHATHS TIOATOTOBKH OKPY)KEHHS JJIsI TPOBEICHHS TECTUPOBAHUS.

Tectupoanue mois3oBarensckoro narepdeiica (GUI). Tectuposanme Web-
[Ipunoxxenuii.

[IpakTrueckoe 3anstue Ne 26. [ToaroroBka TeCTOBOIO IJIaHA M TECTOBBIX MMAKETOBU
TUTaHA JIJISl TECTUPOBAHUS MOAYJIeH W/WIIH KIacCOB Y4eOHOTO MPOEKTA.

[IpakTrueckoe 3ansatue No 27. DyHKIMOHAILHOE TECTHPOBAHUE HHTEpQeiica
TIOJIL30BaTENs Y4eOHOTO MPOCKTA.

IMpakTraeckoe 3ansaTre Ne 28. CTpyKTypHOE TECTHPOBAaHHE HMPOTPAMMHOTO KOJa
00paboTKu coOBITHI HHTEpdEiica MoTb30BaTENS.

[IpakTrueckoe 3ansatue No 29. ['eHepalysi TECTOBBIX JAaHHBIX ISl TECTHPOBAHUS
MOJTyJIeH/KIaccoB 00pabOTKH JaHHBIX

[paktudeckoe 3anstue Ne 30. @opmupoBaHue 0oT4eTa O TECTUPOBAHUH MTPOCKTA.

KypcoBoii npoekTt

Buvinonnenue Kypcoeozo npoekma (padbomaut) no mooynio A6131emcs 00a3amenbHbiM.

TemaTnka KypcoBbIX IPOEKTOB (pPadoT)

Cucrema KOHTpOJIS TeMIiepaTypbl Ha ocHoBe MK

Cucrema OrpaHU4YeHHS CKOPOCTH aBTOMOOMIISI Ha ocHOBe MK

Cucrema TpeKKHHTa aBTOMOOMIS Ha ocHOBe MK

CucreMa ydera 3JIeKTpOdHEpTHH Ha ocHOBe MK

Cucrema noxapo0e30MacHOCTH U 00HAPYKEHUS ra30B B MOMEIEHHH Ha 0ocHOBe MK

Pa3paboTka mporpamMmsl yIipaBiieHHUsI HA MUKPOKOHTPOJIIEPE TSI CHCTEMBI KOHTPOJIS TOTYCKa B 3[IaHHe
PazpaboTka nporpamMmel ynpasieHHs: HA MUKPOKOHTPOJUIEPE I YIPaBJIsomIel ciuctemMbl oxnaxaeHus [TK
Pa3paboTka mporpamMmsl yripaBieHUs] HA MUKPOKOHTPOJIIEPE IS KaNbKyJIsTOpa

PazpaboTka nporpamMmbl ynpaBiieHUs HA MUKPOKOHTPOJUIEpE IS 4acoB

Pa3paboTka nmporpamMmbl yripaBlIeHHs Ha MUKPOKOHTpoJUIepe st nudposoii kiaBuatypa st [1IK

PazpaboTka nporpamMmsl ynpasiieHHs HA MUKPOKOHTPOJUIEpE LI CUCTEMBI IPOBEPKHU Kalesis TUIa BUTast mapa
PazpaboTka mporpamMmsl yrpaBieHUS Ha MUKPOKOHTPOJIIEPE I CHCTEMBI BBIBOJIA M300paKeHUI Ha
CBETOIMOTHYIO MATPUILY

Pa3pa60TKa ImporpaMmsbl YIIpaBJICHUA HA MUKPOKOHTPOJUICPE MJIA CUCTEMBI BKIIIOYCHHS U BBIKIIIOYCHUA CBETA 110
3BYKOBOMY CHUTHAIY

Pa3pa60TKa IMporpaMMbl YIIPaBJICHUA HA MUKPOKOHTPOJUICPE MJIA CUCTEMBI BKJIIOYCHMS Y BBIKJIIOYCHUS CBETA B

48
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MTOMEIICHHH, TI0 BBEJCHHOMY I'paUKy.

Pa3zpaboTka mporpaMmbl yripaBiIeHHsI HA MUKPOKOHTPOJUIEPE JIJISI CHCTEMBI ITOJICPXKAHUS paBHOBECHS B TTOJIETE
JUIs1 KBaIpOKONTeEpa

Pa3zpaboTka mporpaMMel yIipaBjiIeHUS Ha MUKPOKOHTPOJUIEPE ISl CUCTEMBI YIIPABICHUS KOMMYHUKAITASIMHA
YaCTHOT'O IOMOBJIaJICHUS

Pa3zpaboTka mporpaMMsbl ypaBieHHs Ha MEKPOKOHTPOJIIEPE I CHCTEMBI ITyJIbTa YIIPABICHHS

Pa3paboTka nmporpamMmbl yrpaBieH:Uss HA MUKPOKOHTPOJLIEPE IS TTOABIIKHOTO POOOTA, C aBTOMAPKOBKOM
PazpaboTka mporpamMmsl yrpaBieHUs Ha MUKPOKOHTPOJIIEPE SIS CHCTEMBI 3apSIIKU ¥ MHIUKAITIH
AKKyMYJISITOPHBIX OaTapeit

PazpaboTka mporpaMmsl yIpaBiIeHHUS HA MUKPOKOHTPOJUIEPE I H3MEPEHUS CKOPOCTHU BETPA HA YIUIIEC U €€
150301020 6000505

Pa3paboTka nporpaMMbl ynpaBieHUs Ha MUKPOKOHTPOJLIEpe s IU(POBOTO aMIiepMeTpa

Pa3paboTka mporpamMmbl yIipaBlieHHs HA MUKPOKOHTpPOJIIEpE ISl TAXOMETpa

Pa3paboTka nporpamMmbl yrpaBJiieHHs HA MUKPOKOHTPOJUIEPE JUIs TeJIe(hOHHOM CETH U3 TPpeX a0OOHEHTOB
Pa3paboTka mporpamMMBbl yIIpaBiieHHsI HA MUKPOKOHTPOJIIEPE ISl aBTOMOOMIIEHON CUTHAJIM3AIHH

Pa3paboTka nmporpamMmbl yIipaBiieHHsI HA MUKPOKOHTPOJLIEPE JIJIS IPOUTPHIBATENS PUHTTOHOB

Pa3paboTka mporpaMMbl yrpaBieHns: HA MUKPOKOHTPOIIIEPE IS AUCTAHIIMOHHOTO WH(PPAKPACHOTO YIIPABIICHH
Pa3paboTka nmporpamMmbl yIpaBJieHHsI HA MUKPOKOHTPOJIIEPE JUUIsl CHTHATU3AI[UK B XOJIOIUILHOM YCTaHOBKE
Pa3paboTka mporpamMmbl yripaBlieHUs] HA MUKPOKOHTPOJIJIEPE ISl CETEBON METEOCTaHITHH

Pa3paboTka nporpamMmbl yripaBiieHHsI HA MUKPOKOHTPOIUIEPE IS CO3aHUE UTPOBOM MPUCTABKU KTETPHUCH
Pa3paboTka nporpamMmbl yrpaBjieHHUs Ha MUKPOKOHTPOJIEPE IJIs CO3aHus CBeTO Mo HONH RGB MaTpuisl, ¢
BBIBOJIOM Ha Hee M300pakeHus

PazpaboTka mporpaMmsl ypaBiIeHHS Ha MUKPOKOHTPOJIIEPE SIS CHCTEMBI KOHTPOJISI TOCTyTa Ha ocHoBe RFID
Pa3paboTka mporpamMmbl yIpaBieHUs HA MUKPOKOHTPOJUIEPE IS CUCTEMBI yripaBiieHus poborom uepes Bluethoon
PazpaboTka mporpaMmsbl yrpaBieHHS Ha MEKPOKOHTPOJIIEPE I CINTHIBAHMSI M 3AITUCH TTOKa3aHUH TaTIUKOB JUIS
CO3/IaHHsI MAaCCHBA JIaHHBIX.

PazpaboTka mporpaMMel yIipaBieHAS Ha MUKPOKOHTPOJIIEPE I CAUTHIBAHUS KOMAaH] PaUoITyJIbTa yIPaBICHUS
Pa3paboTka mporpamMmbl yIipaBiieHus] HA MUKPOKOHTPOIIIEpE sl YIIpaBIeHHUSI MUPO-poOOTa Mmayka

Pa3paboTka nporpaMMbl yrpaBieHUs: HA MUKPOKOHTPOJIIEPE JIJISl COPTUPOBKH U3JCITHIA

Pa3paboTka mporpamMmbl yIipaBiieHHsI HA MUKPOKOHTPOJIIEPE ISl TaMarovu

Pa3paboTka mporpamMmbl YIIpaBiIeHHsI HA MUKPOKOHTPOJUIEPE [T OPOCHUTEINS T'a30Ha

Pa3paboTka mporpamMmbl yIipaBieHHsS Ha MUKPOKOHTPOIUIEPE IS AIEKTPOHHOM KOITMIIKH TSI MEIOYH
Pa3paboTka nporpaMMbl yrpaBeHHUsl HA MUKPOKOHTPOJUIEPE JIJIsl YIIPABICHUS «TPEYTOJILHUKOM) TIEPEIBUKCHUS
poborta

Pa3paboTka nporpamMmbl ypaBieHUs HA MUKPOKOHTPOJUIEPE JJIsi CHCTEMBbI TI0[auy 3ar0TOBOK, Ha IIarOBBIX
JBUTATEIIAX

Pa3paboTka nporpamMmbl yIipaBiieHHsI HA MUKPOKOHTPOJUIEPE JUIsl YIPaBICHUs OaJlaHCUPYIOIIUM POOOTOM
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PazpaboTka nporpamMmsl ynpaBiieHHs HA MUKPOKOHTPOJUIEpPE [Tl OPHEHTHPOBAHMSI poO0Ta B MPOCTPAHCTBE C
00Be370M TPENSTCTBUS

Pa3paboTka nporpaMmsl yrpasieHus: Ha MUKpokoHTposutepe uist Bluethoon mapkrponuka

Pa3paboTrka mporpaMmbl ymHpaBiIeHUS Ha MHKPOKOHTpOJUIEpPE JUIA YNpaBIEeHHS AaBTOMATH3UPOBAHHBIM
«KOHBeHepom» uepe3 001adHbIe CpeIbl

CamocrosiTenbHasi padoTa 39
IIpomexxyTouyHas arrecranus B popme B popMe 3K3aMeHa H KypPCOBOI0 12
NMpoeKTa B 7 ceMecTpe

HToro 3a 7 cemecTp 172
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HpOI/ISBOIlCTBeHHaﬂ NMpPpaKTHUKAa

cocraBieHre (OPMaATM30BaHHBIX OTIMCAHUH PEIIeHHIA TOCTAaBICHHBIX 33/1a4 B COOTBETCTBHHU C TPEOOBAHUAMU
TEXHUYECKOT'0 33/IaHMsI WM JIPYTHX MPHUHSATHIX B OPraHWu3allid HOPMaTHBHBIX JTOKYMEHTOB;

pa3paboTKa aNrOpuTMOB PEIICHHS TIOCTABJICHHBIX 3a/1a4 B COOTBETCTBHHU C TPEOOBAHUSIMH TEXHHYECKOTO
3a/IaHus WU IPYTUX NPHUHATHIX B OpTaHU3aIlMA HOPMATHBHBIX JOKYMEHTOB;

OIIEHKA U COTJIACOBAaHUE CPOKOB BBIITOIHEHHS TOCTABIICHHBIX 33]1a4;

CO3JIaHKe MMPOTPAMMHOTO KOJIa B COOTBETCTBUH C TEXHUUECKUM 3aJaHUEeM (TOTOBBIMH CIIEIU(PUKAIUIMU);
ONTUMM3ALHS IPOTPAMMHOTO KOZIa C UCIIOJIb30BAHUEM CIICUATHN3UPOBAHHBIX IPOTPAMMHBIX CPENICTB;
coOJIF0/IeHe UMEHOBAHHSA TIEpEMEHHBIX, (DYHKITUI, KIIACCOB, CTPYKTYP JaHHBIX U (haillIoB B COOTBETCTBHE C
YCTaHOBJICHHBIMH B OpraHW3aluy TPeOOBaHUSIMH;

CTPYKTYpUpPOBaHKE U (opMaTHPOBAHNE HCXOJHOTO MPOTPAMMHOI0 KOJ]a B COOTBETCTBHH C YCTAaHOBJICHHBIMH
B OpTaHM3AINH TPEOOBAHMIMIL,

KOMMEHTHPOBaHKE 1 pa3MeTKa MPOTPaMMHOTO KOJa B COOTBETCTBUH C YCTAHOBICHHBIMH B OpPTraHU3aIH
TpeOOBAHUSIMY,

aHaJIN3 ¥ MPOBEPKa UCXOTHOTO MPOrPaMMHOTO KOJ1a;

0TJa]Ka MPOTPaMMHOTO KOJIa Ha YPOBHE MPOTPAaMMHBIX MOJTYJIEH;

MOJrOTOBKA TECTOBBIX HAOOPOB IaHHBIX B COOTBETCTBHHU C BBIOPAHHOI METOANKOIA;

perucTpanui U3MEHEHUH NCXOTHOTO TeKCTa IPOTPaMMHOTO KO/Ia B CUCTEME KOHTPOJISL BEPCHIA;

CIIASHUE, pa3/ielieHIe U CPaBHEHHE MCXOIHBIX TEKCTOB MPOTPAMMHOTO KO/Ia;

COXpaHCHUS C/ICTIAaHHBIX U3MEHEHUH MPOTPAaMMHOTO KOJIa B COOTBETCTBUHY C PETJIAMEHTOM KOHTPOJISI BEPCHIA;
BBITIOJTHEHUE TIPOTIEAYP COOPKH POTPaMMHBIX MOJyJIeH M KOMIIOHEHT B POTPaMMHBIN MTPOAYKT;
MOJKITI0OYEHHE MPOTPAMMHOTO TPOJYKTa K KOMIIOHEHTaM BHEIIHEH Cpebl;

npoBepKa paboToCcIIOCOOHOCTH BBITYCKOB ITPOTPaMMHOTO MPOAYKTa;

BHECEHHE U3MEHEHHH B MPOIIEAYPHI COOPKH MOIYyJIEH W KOMITOHEHT MMPOTPAMMHOTO 00ecreueH s,
pa3BepThIBaHKS POTPAMMHOTO 00ECIICUeHNs, MUTPAIIMK B TIPEOOpa30BaHuUs JaHHBIX;

pa3paboTKa U JOKyMEHTHPOBaHHE IPOTrPaMMHBIX HHTEP(ENCOB;

pa3paboTKu mporeayp cOOpKH MOIyJIeH 1 KOMITIOHEHT MPOTPaMMHOTO 00eCTICUeHHIS,

pa3pabOTKH MPOIETyp Pa3BePTHIBAHUS W OOHOBIICHUS TIPOTPAMMHOTO 00€CIICUCHHS;

pa3palboTKH MpoLeAyp MUTPAIMU U TipeoOpa3oBaHus (KOHBEPTAIUN ) TaHHBIX;

MOJrOTOBKA TECTOBBIX CIICHAPUEB U TECTOBBIX HAOOPOB AaHHBIX B COOTBETCTBHHU C BRIOPaHHON METOHKOH;
TECTUPOBAHKE U BepU(PUKALIUS yIPaBISIOMINX IPOTrPaMm;

odopMIIEHHE OTYETOB O TECTUPOBAHUHT

YCTaHOBKA M KOHTPOJIb YCTAaHOBKH MPHUKIIAAHOTO IPOTPAMMHOTO 00ecIieue s Ha KOHEYHBIX YCTPOIiCcTBax
MOJIb30BaTeNeH W/MIIK CEpBEPHOM 000PYIOBaHUH;
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- HaCTpOﬁKa YCTAHOBJICHHOTO IPUKJIIAIHOTO IPOrpaMMHOI'O O6eCH€‘{CHI/I$I;
OOHOBJIEHHE YCTAHOBJICHHOT'O ITPUKIIAAHOI'O IIPOTrpaMMHOTIO obecrieueHus.

[IpomexyTounas arrectanusi B popme 3xk3amena mo [1M.02 12

Bcero 580

JIi XapakTepUCTUKH YPOBHS OCBOCHHSI y4€OHOI0 MaTepHasa UCIOIb3YIOTCS CIEAYIOINE 0003HAUCHMS:

1. — o3HaKOMUTENBbHBIH (Y3HaBaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — peNpOAYKTUBHBIN (BBIIOJIHEHUE IESTSILHOCTH 10 00pa3ily, MHCTPYKIIUHU HITH TTOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUIAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJHEHHUE ACATEIbHOCTH, peIlieHHE TPOOIEMHBIX 331a4
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1.  YCJIOBUA PEAIM3ALNU TPOPECCUOHAJIBHOI'O MOAYJIA

3.1. TpeGoBaHusI K MUHUMAJIBHOMY MATePHAIbHO-TEXHHYECKOMY 00ecredeHHIo:
JlaGopaTopusi TpOorpaMMHOTO 00ECIIEYCHUS M COTPOBOXKICHUSI KOMITBIOTEPHBIX CUCTEM
KommiexkT y4yeOHo# MeOesu:

— YYEHUYECKHe CTOJbI — 12 miT,,

— crynbs — 30 wr,,

— Jocka yueOHas —1 mr.,

— IpenoaaBaTeNbCKuil cTon — | mr,

—  OBaJBHBIA CTOJ-1 IIT.,

— mkad Ay1g yueOHO! IuTeparypsl,

— xkademapa s YTCHUS JIGKIUH - 1 mmT.,

— MapkepHas jgocka-1 mr.
Texnuueckue cpeacTBa 00yUeHUs :

— ABTOMaTH3uMpOBaHHOE paboyee MeCTO [MpernoAaBareis, MePCOHANIbHBIA KOMIBIOTED

(HOYTOYK) C BBIXO/IOM B UHTEPHET;

— ABTroMaru3upoOBaHHbIC paboure MecTa Ha 12 oOyuarormuxcs (HoyTOyku ASUS);
IIpouee oGopynoBanme:

— mpoekrop — 1 mrT,

— TPOEKIMOHHBIN 3KpaH — | mT.

— AyJIMOKOJIOHKHM — 2 IIT.

—  MBIIIb KOMIIBIOTEPHASI- 12 mT.
IIporpammHoe oGecnieueHne o0mero 1 NpogecCHOHAJLHOI0 HA3HAYECHUS

Office Home and Student 2019 All Lhg PKL Onin CEE Only DwLo C2R NR,

Hoctynm  k Cisco  NetAcad, gmoctymn k ORACLE  Academy, Adobe® Flash®
Player,Adobe Acrobat Reader DC, Sunexc bpaysep, NetBeans, WInRAR, K-Lite Codec
Pack, Pascal ABC, Python, 7-ZipK-Lite Codec Pack, FastStone Image Viewer
Harnsiguble cpeacTBa o0yueHus:

— KOMIUIEKT Y4eOHO-HAINIAIHBIX TocoOMi (TUiakatbl, WH(OOpPMAIMOHHBIC CTEHABI) — 4 IT.:
apxurektypa [1K (2 mt.), crenn

— CEpBEPHOTO TEPCOHATBHOTO KOMITBIOTEpAa C JABYMS MICIEBBIMH  KOMIIPECCOPAMH,
apXUTEKTypa HOyTOyKa.

3.2. UnudopmanuonHoe obecniedeHne 00y4yeHus
[lepeueHbp pexkoOMEHAyEeMBbIX y4eOHBIX U3MaHui, HHTepHeT-pecypcoB, IOMOTHUTEIHHON
JUTEPaATYpPHI:

OcHoBHasi JInTepaTypa:

1. Crenuna, B. B. Apxurektypa DBM u BbeUHCIUTENBHBIC CUCTEMBI: yueOHUK / B.B.
Crenmuna. — MockBa: KYPC : UH®PA-M, 2021. — 384 c. — (Cpennee mnpodeccuoHaabHOe
obpazopanue). - ISBN 978-5-906923-07-3.

2. lumos, O. B. IlporpaMmupyemple KOHTPOJJIEPHI B CHUCTEMax MPOMBIIIICHHON
aBromatuzanuu: yueOHuk / O.B. IllumoB. — MockBa: UH®PA-M, 2021. — 365 c. + [om.
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http://www.besplatnyeprogrammy.ru/yandex-browser.html
https://freesoft.ru/windows/winrar
https://freesoft.ru/windows/klite_codec_pack
https://freesoft.ru/windows/klite_codec_pack
https://www.codecguide.com/download_kl.htm
https://amssoft.ru/lp/hps-flat/faststone-image-viewer-skachat-ps.php

Martepuaisl [DnekTpoHHbIA pecypc]. — (Cpennee npodeccuonansHoe oopasoBanue). -ISBN 978-5-
16-015321

I[OI[OJ'IHI/ITeJIl)Haﬂ Jurepartrypa (B TOM YHCJIE IEPUOAUYECCKUEC mnamm):

1.

w

~

10.

11.

12.

13.

Tutos, B. C. IIpoekTupoBaHue aHAJIOTOBBIX M IU(PPOBBIX YCTPOUCTB: YueOHOE mocodue /
B.C. TurtoB, B.U. UBanos, M.B. boOsips. — MockBa: HUL[ UH®PA-M, 2017. - 143 c.
(Bricmiee oOpaszoBanue: bakanaspuar). ISBN 978-5-16-009101-3. — TekcT: 3MeKTPOHHBINA. —
URL.: https://znanium.com/catalog/product/422720.

boromazoBa, I'. H. VYcranoBka wu o0OCIy)XMBaHHE NPOTPAMMHOTO  OOECHECUYCHUS
MEPCOHANBHBIX KOMIIBIOTEPOB, CEPBEPOB, MepUDEPUITHBIX YCTPONCTB M 0OOPYIOBAHHUSA:
y4eOHUK

/ T'. H. boromasoBa. U3x. 2-¢, ucnp. — M.: U1 «Axkanemus», 2019.-256 c.

3BepeBa, B. II. ComnpoBoxaeHue u 00Ciy>)KMBaHME IPOrPaMMHOTO OOecreueHus
koMmmbloTepHbIx cucteM: yuebnuk s CIIO / 3Bepesa, B. II., Hazapos A.B. - M.: UL] «
Axanemusy, 2020.-256¢.

®enoposa, I'. H. PazpaboTtka moayneil nmporpaMMHOro oOecreueHus JJisi KOMIBIOTEPHBIX
cucteMm: yueOHuk st CI1O / T'. H. ®enoposa.- M.: UL «Akanemus», 2020.- 384c.
Bszosuk, H. A. IlporpammupoBanue Ha Java : yue6Hoe nocooue st CI1O / H. A. BsizoBuk.
— Capartos : [Ipodo6pa3zosanne, 2019. — 604 c. — ISBN 978-5-4488-0365-9. — Texkcr :
JJIEKTPOHHBIA //  OnekTpoHHBIH pecypc uudpoBoil obpazoBarenbHoit cpeapl CIIO
PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/86206 (mata oOpatienus:
22.12.2021).

I'ypos, B. B. MukponpoueccopHsie cuctemsl : yueoHuk / B.B. I'ypoB. — Mocksa

: IHOPA-M, 2022. — 336 c. + Jlon. matepuansl [DnekTpoHHbIN pecypce]. — (Cpennee
npodeccroHanpHOe oOpa3oBanue). - ISBN 978-5-16-015323-0. - TekcT : 3MeKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1843024 (mata oOpamenus: 09.12.2021). —
Pexxum noctyna: 1o moamnuvcke.

Ornesa, M. B. [IporpammupoBanue Ha s3bike C++: IpakTH4YEeCKU Kype : yueOHoe 1nmocodue
JUIsl cpeaHero npodeccuoHanbHoro odpasosanust / M. B. Orunesa, E. B. Kyapuna. —
Mocksa : UsnarenbctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-05780-5. — Tekcr : snextponHbii // OOpa3oBaTenbHas Imiatdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/473118.

CoxkonoBa, B. B. PazpaboTka MOOMIIBHBIX TPWIOKEHUH : ydeOHOE TOcoOue ISl CPeaHEro
npodeccuonansHoro oopasosanus / B. B. CokonoBa. — Mocksa : U3znarensctBo FOpaiir,
2019. — 175 c. — (ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-10680-0.—
Texcr : onextponHbli // OOpazoBatenbHas miatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/431172 (mata obpamenus: 22.12.2021).

CwmuphoB, 0. A. Texuuueckue cpecTBa aBTOMATU3ALMU U YIPABJICHUS : yueOHOe mocodue
s cio / FO. A. CmupHoB. — Cankt-IletepOypr : Jlanp, 2021. — 456 ¢. — ISBN 978-5-
8114-6712-9. — TekcT : »neKTpoHHbIH // JIaHb : 3MEeKTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/151692 — Pexum  gocTyma: [Uiss  aBTOPHS.
I10JIB30BATENCH.

benyruna, C. B. Pa3paboTka mporpamMMHBIX MOJYJIEH HPOrpaMMHOTO OOCCICYCHHs ISt
KOMITBIOTEpHBIX cucTeM. [Ipuknagnoe mporpaMMupoBanue : yuebnoe mocodue st cmo / C.
B. benyruna. — 3-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 312 ¢. — ISBN 978-
5-8114-9817-8. — Tekcr : anmeKTpOHHBIH // JIaHb : 3MEKTPOHHO-OMOIMOTeUHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/200390 (mara oOpamenus: 18.07.2022). — Pexum
JOCTYTIA: JI7Is1 aBTOPU3. TIOJIb30BATEIICH.

3y6xoBa, T. M. Texnonorus pa3paboTK1 MPOrpaMMHOI0 odecredeHus : yueOHoe nocolue
st crio / T. M. 3y6koBa. — 2-¢ u3f., ctep. — Cankr-IletepOypr : Jlans, 2022. — 252 ¢. —
ISBN 978-5-8114-9556-6. — Texkcrt : anekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
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https://znanium.com/catalog/product/422720
https://urait.ru/bcode/473118
https://e.lanbook.com/book/151692
https://e.lanbook.com/book/200390

cucrema. — URL: https://e.lanbook.com/book/200462. — Pexxum mocTyma: Ui aBTOPUS3.
I10JIB30BATENCH.

14. Ucauenko, O. B. IIporpamMmmHOe oOecrie4eHHE KOMIBIOTEPHBIX CETeH [DIJIEKTPOHHBII
pecypc]: yuebHoe mocobue / O.B. HMcauenko. — 2-e uzn., ucnp. u non. — M.: UHOPA-M,
2021. — 158 c. - Pexxum noctymna: https://znanium.com/catalog/product/1189344

15. Komuccapos, FO. A. OOmas 5>JIeKTpPOTEXHMKA W 3JEKTpoHHMKa : yueOHMK / FO.A.
Kommuccapos, I'.1. ba6okun, I1.JI. Capkucosa ; nmox pen. I1.J[. CapkucoBa. — 2-¢ u3m.,
ucnp. u pon. — Mocksa : UHOPA-M, 2022. — 479 c. — (Beiciiee obOpazoBaHue:
bakamaBpuat). — DOl 10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr
anekTpoHHbd. - URL: https://znanium.com/catalog/product/1853549 (mata oOpamnicHwus:
09.12.2021). — Pesxum qocTyma: mo MOIIMUCKE.

16. Ky3un, A. B. KommbroTepHbie ceTu [DneKTpoHHBIA pecypc]: ydeOHoe mocodme / A. B.
Kyszun, JI. A. Ky3un. — 4-e u3z., nepepad. u gon. — M.: ®OPYM: UHDPA-M, 2020. —
190 c. — Pexum nocryna: https://znanium.com/catalog/product/1088380

17. Makcumos, H. B. Kommnbtotepusie cetu [DneKTpoHHBIN pecypc]: yuebnoe nocobue / H. B.
Maxcumos, U. U. Ilonos. — 6-e u3zx., nepepad. u gon. — M.: ®OPYM: UHDOPA-M, 2021.
— 464 c. — Pexxum noctyna: https://znanium.com/catalog/product/1189333

18. lllanerun, B. ®. MudbopmammonHas 0€30MaCHOCT KOMITBIOTEPHBIX CHCTEM H CeTel
[Dnexrponnslii pecype]: yuebnoe mocobue / B.®. lllanbrun. — M.: ®OPYM: UHDOPA- M,
2021. — 416 c. — Pexxum nmoctyna: https://znanium.com/catalog/product/1189327

HNudopmanmoHHble CIPABOYHO-TIPABOBbIE CUCTEMbI:
1. KoncynwrantlLnroc — http://www.consultant.ru

HNuTepHeT—pecypcebi:
1. www.book.ru
2. www.urait.ru
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https://e.lanbook.com/book/200462
https://znanium.com/catalog/product/1088380
https://znanium.com/catalog/product/1189333
https://znanium.com/catalog/product/1189327
http://www.book.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MPO®ECCHUOHAJIBHOI'O MO YJIsAA

Konx u HaumeHnoBaHue
npo¢ecCHOHAIBHBIX
M 00X KOMITETeH U,
¢popmupyembIxX B pamMKax

Kpurtepun onenkn

MeToabl OLIEHKH

Mo yJisi’
IIK 2.1. [Ipencrapnen JleMOHCTpallMOHHBIN YK3aMEH
IpoexTiposars, paboTocrocoOHbII 3amuTa KypcoBOTO MPOEKTa/paboThI
paspabatbIBath 1 IPOTPaMMHBIH KOJI, DKCHepTHOE HAGMOIEHHE B
OTJIAXUBATh

MPOTPaMMHBINA KO
MOJTyJIEH YITPaBIISIONINX
porpamm.

0 OpMIICHHBIN B
COOTBETCTBHU C 3a1aHHBIMU
TpeOOBAHUAMHI

mporiecce yaeOHo u
MPOU3BOJICTBEHHON NIPAKTUKHU

TIK 2.2.

Bmaners merogamu
KOMaH/IHOW pa3paboTKu
NIPOrpaMMHBIX IIPOLYKTOB.

PazpaboTtannsie
MIPOrpaMMHBIE MOJTYJTH
JOKYMCEHTaluA pasMCIICHbI
B CKB B yka3aHHO#
TMIaTnKe/BETBU

JleMOHCTpallMOHHBIN 3K3aMeH
3ammra KypcoBOTO IPOEKTa/paboThI
DKCrnepTHOE HAOII0ICHNE B
polecce yueOHOH u
MIPOU3BOJICTBEHHON PAKTHKA

IK 2.3.

BrInomHATE HHTETpALHIO
MOZYJIEHN B YIIPABIISIOLLY IO
IIporpammy.

[IpemnoxeHHbIe MOTYIH
BKITIOYEHBI B MPOEKT,
MpOBEpEeHa KOPPEKTHOCTh UX
(HhyHKITMOHUPOBAHUS B
COCTaBe MPOEKTa

JleMOHCTpaIIIOHHBIH SK3aMeH
3amura KypcoBOro MpoeKTa/padoThl
DKCIepTHOE HAOJIOICHNE B
npotiecce yaeOHOH
MPOU3BOJICTBEHHOMN MPAKTHKH

IK 2.4.

TectupoBath u
BEPU(HUIIUPOBATH BBIITYCKH
YIPaBISIIOIIMX IPOrPaMM.

BrinosiHeHO TECTHpPOBaHKE
MIPEATIOKEHHBIX TPOTPaMM B
3aJJaHHOM 00BhEeMe

JeMOHCTpallMOHHBIN 3K3aMEH
3amuTa KypcoBOTO MPOEKTa/pabdoThI
DKCIepTHOE HAOII0ICHUE B
mporecce yueOHOH u
MIPOU3BOJICTBCHHOM MPAKTUKU

K 2.5.

BBINIOSHSTE yCTAHOBKY U
0OHOBIICHUE BEPCHIA
YIPAaBISIONIAX MPOTPAMM
(c yuyeToM MUTpanuy — mpu
HEO0OXOMMOCTH).

BrinosineHa ycraHoBKa
MPEJI0KEHHBIX IPOrpamMmm
Ha 3aIaHHOE YCTPOMCTBO

JeMOHCTpallMOHHBIN 3K3aMeH
3ammTa KypcoBOTo MpoeKTa/padoThl
DKCIepTHOE HAOII0ICHUE B
nporecce yaeOHou 1
MPOM3BOJICTBEHHON MPAKTUKH
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