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1. OBIIAS XAPAKTEPVICTUKA PABOYEN ITPOT PAMMBI
INPO®PECCHUOHAJ/IBHOI'O MOAYJIA

«IIM.04 IIporpaMMHpOBaHHe BCTPAaUBaeMbIX CHCTEM C HCII0/Ib30BaHHEM HHTerpHpPOBaHHBIX

cpej pa3padoTKu»

1.1. Ilens ¥ N/IaHUPYyeMble pe3y/IbTaThl 0CBOeHNsI NMPodeccoOHaTLHOI0 MOAYJIA

B pe3ynbraTe u3yueHUsi NMPOeCCHOHATBHOTO MOAYJs O0yuarol[uXcsi /0/DKEH OCBOWTH
OCHOBHOM BUJ, flesiTeribHOCTH «IIporpaMMupoBaHue BCTpanBaeMbIX CUCTeM C MCII0/Ib30BaHHEM
WHTeTrPUPOBAHHBIX CpeA Ppa3paboTKW» U COOTBETCTBYIOIIME €My OOIIue KOMITeTeHLIUN
Y nipodeccruoHabHbIe KOMIIETEHLIUN:

1.1.1. TlepeueHb OOLMX KOMITETEHIUN

Kopg

HaumeHoBaHHe 00IIMX KOMITeTeHIHI

OK 01

Beibupats  criocoObl  pemieHuWs — 3ajau  TpodeCcCHOHANMbHOW  IeATeIbHOCTU
MIPUMEHUTE/IBHO K Pa3/IMUHbIM KOHTEKCTaM

OK 02

Vcnonb3oBaTh COBpeMeHHble CpeiCcTBa IIOWMCKA, aHaau3a W HHTepHpeTalyd
vHpoOpMaLMy, W MWH(POPMALMOHHble TEXHOJOTMU /JI1  BBINIOJHEHUs  3afay
nipodeCCUOHAIBHOM [1esiTe/IbHOCTH

OK 03

[I1aHupoOBaTh W peany3oBbIBaTh COOCTBeHHOe MpodeccHoHalbHOe W JTUYHOCTHOE
pa3BuUTHe, TMpeJANpUHUMATENbCKYIO0 [leaTellbHOCTb B TMpoQeccruoHanbHOM  cdepe,
WCIIO/Ib30BaTh 3HaHWsI TIO0 (PUHAHCOBOW TI'PAaMOTHOCTA B Pa3/IMUHBIX >KU3HEHHBIX
CUTYaLUsIX

OK 04

OddeKTUBHO B3aMMOZIEMCTBOBATh U paboTaTh B KOJIJIEKTHBE U KOMaH/[e

OK 05

Ocy11ecTBAATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIMIO Ha TOCY/1apCTBEHHOM SI3bIKe
Poccuiickoii ~ Pepepaiii C  yueToM  0COOEHHOCTeM  COLMAILHOTO
Y KyJIbTYPHOTO KOHTEKCTa

OK 06

[TposiBASIT TpaXk/1aHCKO-TTIATPUOTUUECKYHO TMO3ULUI0, IeMOHCTPUPOBATh OCO3HAHHOE
TIOBe/IeHe Ha OCHOBEe TPA/IUIIMOHHBIX 001Ijeue/IoBeYeCKUX [IEHHOCTEeH, B TOM UHCIIe C
y4eTOM TapMOHH3allUM MeXHAL[MOHA/TbHBIX W MeXKPeJIMTMO3HbIX OTHOLLEeHUM,
TIPUMEHSITb CTaHAAPThl aHTUKOPPYIILIMOHHOTO TIOBe/IeHHs

OK 07

CopelicTBOBaTh ~ COXpPAaHEHWIO  OKpYJKawolled  cpefbl, pecypcocOepexxeHH!o,
TIPUMEHSITh 3HaHUS 00 M3MeHeHWH K/TMMaTa, IPUHIIUITEI 6epeXk/IMBOro MPOU3BO/ICTBA,
3¢ (eKTHBHO [1eMCTBOBATh B UpPe3BbIYaNHBIX CUTYaLUSIX

OK 08

Vcnonb3oBath cpefcTBa (DM3MYECKOM Ky/IbTyphbl [/l COXpaHEHWs M YKpeIUleHUs
30pOBbs B IpoLjecce TNPO()eCCUOHANbHOM JleITeIbBHOCTH W MNOJJeprKaHus
HeoOX0AMMOro YPOBHS (PM3UUECKOM MOATOTOBI€HHOCTH

OK 09

[Tonb3oBaTbcst  TIpo(PeCCMOHA/NILHON  [JOKyMeHTaldeidk Ha ToCyJapCTBEHHOM
Y UHOCTPAHHOM $I3bIKaX

1.1.2. TlepeueHb npodeccroHaIbHBIX KOMITeTeHLIUN

Kop HauMeHoBaHUE BHIOB JIeATE/TbHOCTH U MPO(eCCHOHA/IBHBIX KOMITETeHI[UH
B 4 [TporpaMMHpOBaHHe BCTPAUBAEMbBIX CHCTEM C MCIT0/Ib30BaHMEM UHTErPHUPOBAaHHbBIX
cpeJ; pa3paboTKH
MK 4.1 | CocTaB/sSTh arOPUTMBI M CTPYKTYPBI TPOIPaMMHOTI'0 KO/ia [/Isi MUKPOITPOIIECCOPHBIX
CHUCTEM
[TIK 4.2 | TIpoeKTHUpOBaTh U POrPaMMHUPOBATh BCTPAUBAaEMble CUCTEMBI U UHTEP(HENCHI

O60py,£[OBaHI/IH C UCI10JIb30BaHKWEM SA3BIKOB IIPOrpaMMUPOBAHUMA

1.1.3. B pe3ysibTaTe 0cBOeHMsI TPOGhECCUOHATBHOTO MOZY/Ist 00YUarOIUNACS I0JDKEH:

Nmets

- (bopManmauI/m N a/ITOPUTMHU3al]VH1 MMTOCTAB/IEHHBIX 3d/id4;

HpaKTI/IHECKI/Iﬁ - HalTMCaHU4 TIPOT'PAMMHOI'0 KOJld C UCITI0J/Ib30BAHUEM A3bIKOB IMTPOrpaMMUPOBdHMNSA,
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OIIBIT

oripe/iesieHUs] U MaHUTY/IMPOBAaHMUS JaHHBIMU,
- odopmieHHsT TIPOrPaMMHOTO KOZia B COOTBETCTBUM C YCTAHOBI€HHBIMH
TpeOOBaHUSIMU;

- TIPOBEPKH U OTJI[IKH [TPOrPaMMHOT0 KO/a;

- pa3paboTKu TpoleAyp TPOBEPKH pPabOTOCIIOCOOHOCTH U W3MepeHWs
XapaKTepPUCTHUK TIPOrPAMMHOTO 00eCrieueHus;

- pa3pabOTKH TeCTOBBIX HAOOPOB /IaHHBIX;

- TIpOBepPKHU paboTOCITIOCOOHOCTH TIPOrPAMMHOTO 00€eCTIeUeHHST;

- pechakTOpPHMHIa U ONTUMM3AL[UU ITPOTPAMMHOTO KO/Ia;

- ucripaBieHus fedekToB, 3aMKCHPOBaHHBIX B 6a3e JaHHbIX /1eeKTOB

YMeTb - COCTaB/SITH TIPOTPaMMbI Ha $i3bIKe TPOTPAMMUPOBAHUS JJii BCTPauBaeMbIX
CucTeMm;
- TIDUMEHSITb  CTaHJapTHble  aArOpPUTMbI W KOHCTPYKLIMU  si3bIKa
MPOrpaMMUPOBAHHUS;
- BLIOMPATh MUKPOKOHTPOJIEP ZI/11 KOHKPETHOH 3a/laul BCTPaUBaeMO CHCTEMBI;
- BBINOJIHATH TpeOOBaHUS TEeXHUUECKOro 3a/laHusi 0 TPOrpPaMMHUPOBAHUIO
BCTpPauBaeMbIX CUCTEM;
- Co3/jaBaThb M OTJ@KHUBAaTb TIPOrPaMMbl peasbHOTO BpeMeHU Cpe/iCTBaMU
TPOrpaMMHOM 3MYJISILIUU 1 Ha afrapaTHbIX MaKeTax;
- HaxoJWTb OIIMOKM B TIPOrPaMMHOM KOZie [Jii BCTPaWBaeMOW CHUCTEMBI
Y OLIeHMBATh CTeTeHb UX KPUTUUHOCTH;
- TIPOM3BOJUTH TeCTUPOBaHWE W OTNaJKy BCTpaWBaeMbIX CHCTeM Ha 0a3e
MUKPOKOHTPOJIIEPOB;
- BBISIB/ISITh MPUYMHBI HEUCIpaBHOCTel TepudepuiiHbIX MOAYy/el BCTpauBaeMbIX
CHUCTEM.

3HaTh - 6a3oBast (QyHKIMOHA/IbHAsi CXeMa MUKPOTIPOLIeCCOPHOM CUCTEMBI;

- Ha3HaueHWe Y TIPUHLIUI JIeliCTBUSI COCTaBHBIX 0s10koB MIIC;

- pexxuMbl pabotsl MIIC;

- crocobbl opranu3anuu cBsi3u MIIC c BHellHel cpezioli (MCHOTHUTETbHBIMU
YCTPOMCTBaMM);

- CTPYKTypa TUIIOBOM CUCTEeMbI YTIpaB/ieHus: (MUKPOKOHTPOJIIED);

- OpraHu3aLsi MUKPOKOHTPOJIEPHBIX CUCTEM;

- COCTaB MUKPOKOHTPOJI/IEpa, Ha3HaueHre ero yHKIIMOHAIbHBIX OJI0KOB;

- CHUHTaKCMC ¥ OCHOBHble KOHCTPYKI[MM SI3bIKa TPOrPaMMHPOBAHUS  [IJist
BCTpanBaeMol CHUCTEMBI;

- CTPYKTypa THWIIOBOM BCTpaBaeMOM CHCTeMbl Ha 0a3e MHKDOKOHTpOJIIEpa
Y OpraHu3aliy TaKUX CUCTEM;

- 0c0OEHHOCTH TIPOTPAaMMHUPOBAHMSI BCTPAaWBaeMbIX CUCTEM PeaslbHOTO BpeMeHH;

- METO/IbI IPOTPaMMHOM pear3aliiy TUTTOBLIX PYHKIUN YIIPaBIeHHUS;

- Knaccudukaiys, obiye PUHIUIBI TIOCTPOeHUs U (r3UdYecKre OCHOB pabOThI
riepuQepuiiHbIX MO/y/Iel BCTPaMBaeMbIX CHUCTEM;

- crocobbl TOAK/IIOUYEeHHs] CTaHAAPTHBIX W HeCTaH/apTHBIX TPOrPaMMHBIX
OubMoTeK Tpy pa3paboTKe MPOrpaMMHOTO KO/Ia;

- 0a3zoBasi (QyHKIMOHa/bHasi CXeMa BCTpaWBaeMbIX CHUCTeM Ha 0a3ze
MHUKDPOKOHTPOJI/IEPa;

- BHABI W Ha3HaueHWe TIPOTPAaMMHOTO obecrieyeHusi [yisi  pa3paboOTKu
MPOrpaMMHOTO 00ecrieueHHs1 AJisi BCTPAMBaeMbIX CHCTEM — WHTeTPHUPOBAaHHBIX
cpep, pa3pabotku (IDE);

- METO/IbI TECTUPOBAHUS 1 CIIOCOOBI OT/IaZIKK BCTPABAEMbBIX CHCTEM;

- IPUYMHBI HEUCTIPABHOCTEH 1 BO3MOKHBIX COOeB MPOrpPaMMHOT0 KO/Ia;

- cnocobbl  MHPOPMAIMOHHOTO  B3aUMOJIEHCTBUSI  Pa3/IMUHBIX  yCTPOMCTB
BCTParBaeMbIX CHUCTeM Yepe3 TIPOBO/HbIE W OeCIpOBO/IHbIE KaHA/bI CBSI3H, B TOM
yucre U ceTb VIHTEpHET;




- ob1riee CoCTOsSIHME TIPOM3BO/ICTBA U TEHJIEHIIUM KCII0/Ib30BaHUs BCTPAaUBaeMbIX
CHCTEM.

1.1.4. TlepeyeHb IMUHOCTHBIX PE3Y/ILTATOB

KOA HaunmeHoBaHMe THYHOCTHBIX pPe3y/IbTdTOB

JIP 3 [1eMOHCTPUPYIOIIUI NPUBEP)KEHHOCTb TPAJUL[MOHHBIM /1yXOBHO-HPaBCTBEHHBIM
L[EHHOCTSIM, Ky/IbType HapoZioB Poccuu, MpUHIUIIAM YeCTHOCTH, TIOPSIJOUHOCTH,
OTKPBITOCTH. [IefCTBYIOIIMI U OLIeHUBAOL[1I CBOe TIOBe/IeHHe U TIOCTYIIKH,
TOBe/IeHre U TMIOCTYIIKU JPYTUX JI0Zel C TIO3ULUM TPaJULIMOHHBIX POCCUMCKUX
JlyXOBHO-HPABCTBEHHBIX, COLIMOKY/IbTYPHBIX LIEHHOCTeH ¥ HOPM C yUeTOM OCO3HaHUsI
TI0C/Ie/ICTBUM MOCTYTKOB. ['0TOBBIM K /1e/I0BOMY B3aUMO/eMCTBHIO U HehopMabHOMY
0OIIIeHUIO C TIPeJICTaBUTEISIMU Pa3HbIX HAPO/OB, HALIMOHATBHOCTEH,
BEPOUCIIOBeIAHUM, OT/TMUAIOL[UN UX OT YUaCTHUKOB TPYIII C AeCTPYKTUBHBIM U
JleBUaHTHBIM TTOBe/leHreM. [|eMOHCTPUPYIOLLUI HelPUsITHe COL[MaNbHO OMAaCcHOTO
TIOBe/IeHHsI OKPY>KaloIUX U MpeyTIpeKAatoliuii ero. [1posBisitoiuii yBakeHe

K JIFO/ISIM CTapIliero roKoJieHusl, TOTOBHOCTh K YUaCTUIO B COL[MATbHOM MOJAeprKKe
HY>KJAIOLMXCSl B HEeN

JIP 4 [TposiBAsitOLIMI Y IEMOHCTPUPYIOLMM YBaXKEHHUE K TPY/Y UeoBeKa, 0CO3HAIOLUN
1LIeHHOCTh COOCTBEHHOTO TPYy/ia U TPy/ja APYTHX Jitoiell. DKOHOMUYeCKH aKTUBHBIH,
OPHEHTHUPOBaHHBIN Ha 0CO3HAHHBIN BbIOOP cephl MpodecCHOHATBHOM [1eTeTbHOCTH
C YUETOM JIMYHBIX >KU3HEHHBIX T/IaHOB, MOTPeOHOCTel CBOel CeMbH, POCCUHCKOTO
obuecTBa. Bbipakaromuii 0CO3HaHHYIO TOTOBHOCTB K TTO/TyYeHHI0
npoceccHoHaIbHOTO 00pa3oBaHusl, K HellpephIBHOMY 006pa30BaHHIO

B TeueHHe >XKU3HU [leMOHCTPUPYIOLMI T0O3UTUBHOE OTHOLLIEHUE

K Pery/JMpoBaHUIO TPYJOBBIX OTHOLIEeHWH. OprueHTUPOBaHHbBIN

Ha camMoo0Opa3oBaHue U NMpo¢eCcCHOHATBHYIO TePeroAroTOBKY B YC/IOBUSIX CMEHbI
TeXHOJIOTMUeCKOr0 YKJiaZa U COMYTCTBYIOLIUX COLMaIbHbIX nepeMeH. CTpeMsILMICs
K (h)OpMUPOBAHHUIO B CETEBOM Cpejie IMYHOCTHO U NPO(eCcCHOHaIbHOT0
KOHCTPYKTHBHOTO «L1()pPOBOTro cesa»

JIP 6 OpueHTHPOBaHHbIN Ha MpodeccruoHaTbHbIe JOCTHXKEHUS], esiTe/IbHO BbIpaXKaroLLui
TI03HaBaTe/IbHbIe MHTEePeChl C yUeTOM CBOMX CMIOCOOHOCTeH, 00pa30BaTe/IbHOrO U
npodeCcCHOHATLHOTO0 MapIIPyTa, BHIOpAaHHOM KBa/TH(DUKALIMK

JIP 9 Co3Harol11i LIeHHOCTh ’KHU3HH, 3/10pOBbs U Oe3omacHocTh.  Cobmrofaromnuii u
TIpOTIaraHAMPYIOIUI 3J0POBBIN 00pa3 KU3HHU (37[0pOBOe TTUTaHKe, COOMI0[eHre
TUrHeHbl, De)KUM 3aHATHHN U OTJbIXa, GU3nuUecKasi akTUBHOCTb), IeMOHCTPUPYIOLIUIA
CTpeMJ/IeHue

K (hr31ueCcKoMy COBepIlIeHCTBOBaHUIO. [IpOsIB/SIFOIINI CO3HATE/IbHOE

1 000CHOBaHHOE HENpUSTHE BPeJHBIX MTPUBLIUEK U OMACHBIX HAKIIOHHOCTEH
(KypeHue, ynotpe6sieHHe anKoroJsi, HAPKOTUKOB, TICUXOAKTHBHBIX BEL[eCTB,
a3apTHBIX UTP, JIFOOBIX (HOPM 3aBUCUMOCTE), IeCTPYKTUBHOTO TIOBE/IeHUS B
o011iecTBe, B TOM umciie B IU(poBoii cpesie

[TopneprkvBaroLMii KOJIJIEKTUBM3M 1 TOBApHILeCTBO B OpPraHU3aljui HHXeHEePHON
JleaTeIbHOCTH, pa3BUTHeE NMPOo(ecCHoHaNBHOT0 U 0011{eueIoBeyecKoro obIeHus,

JIP 13 obecrieueHre pa3yMHOM cBOOO/[bI 0OMeHa HayYHO-TEXHIUECKON WH(pOpMarueH,
OIBITOM
ToO6poCOBeCTHBIN, UCKTIOYAOLIMIA HeOPeXXHBIN TPY, MPY BBISIBIEHUN

P 14 HEeCOOTBeTCTBUM yCTaHOBJIEHHBIM [IPaBU/aM U peaysiM, HOBbIM (haKTam, HOBBIM

YCJIOBUSIM, CTPEMSIIIIUICS AOOUBATLCS O(UIUATBHOTO, 3aKOHHOTO M3MEHEeHMSI
yCTapeBLIMX HOPM JlesITeJIbHOCTH

JIP 15 HacToliumnBelii B I0Be/IeHUH HOBBIX MH)KeHEePHBIX pPellleHU /10 UX peaau3aliii, B

! Ko/ibl IMYHOCTHBIX Pe3y/IbTAaTOB, KOTOPhle HEOOXOAUMBI /11 OCBOEHHS JUCLIMIUIMHEI (IIPO(eCCHOHANIBLHOI0 MOAYIS),
oTpe/IeITFOTCS TIpero/iaBaTesieM B COOTBeTCTBUM ¢ Paboueit mporpammoii Bocriutanust OOIT.




IMMOMCKe MCTHHEI, B pa3pelieHnn C/I0>KHBIX HpOGJ’IEM

JIP 16

CrpeMsiiuiics K MOCTOSSHHOMY TOBBIIIEHHIO0 MpodecCcHoHaibHONM KBanubUKaL|u,
oborarteHu0 3HaHW, MPUOOpeTeHH 0 IPOdeCCUOHANTBHBIX YMEHUA U KOMITeTeHLIUH,
OBJIaZIEHUIO COBPEMEHHOW KOMITbIOTEPHOM KY/IbTYPOH, KakK He00X0UMOMY YC/IOBUIO
OCBOEHHSI HOBEHILIMX MeTO/I0B TI03HAHMsI, POEKTUPOBaHMUsI, pa3paboTKH
KOHOMMUECKH I'PAMOTHBIX, HAyUHO 000CHOBAHHBIX TeXHUUECKUX PellleHUH,
OpraHM3aLy TPy/ia Y YIIpaB/IeHHs], TIOBBIIEHHUIO 0011Ieli Ky/IbTYPbI TOBeJJeHNs 1
o0I1IeHUS

JIP 17

Boproiuiics ¢ HeBeXKeCTBOM, HEKOMITETEHTHOCTBIO, TeXHO(OOMEH, OBBIIIAOIIIA
CBOIO TEXHUYECKYIO KYJIbTYDPY;

JIP 18

OpFaHHBOBaHHLIﬁ n I,Z[I/ICI_[I/II'IJII/IHI/IPOB{:IHHbII\/JI B MBIIIJIEHWH U TMOCTYIIKdX

JIP 19

OTBeTCTBEHHBIN 3a BBITIOJIHEHUE B3SITBIX O6H3aTeJ'II:CTB, peamr3alo CBOUX H,I[Eﬁ n
1Moc/1eJCTBUsA I/IH)KEHQPHOﬁ AeATe/IbHOCTH, OTKDPBITO HpI/ISHaI-OLL[I/Iﬁ OILIMOKU

JIP 20

Cobutrofiaroluii 001eNpUHATHIE STUUECKHe HOPMbI U TIpaBU/Ia [1e/I0BOTO TTOBEIEHUS,
KOPPEKTHBIH, TTPUHI[UIHAIBHBIH, TTPOSIB/ISIOIIUN TEPIUMOCTb U HETIPeB3ATOCTh B
OOITIeHNH C TpaXk/laHaMH

JIP 21

CHOCOGCTBYI-OLL{I/IIZ CBOMM I10BeJeHNEM YCTAHOBJ/IEHUIO B KOJIJIEKTHUBE
TOBAPHUILECKOr'0 IMTapTHEPCTBA, B3aMMOYBA>K€HHWA YU B3aMUMOITIOMOIIH,
KOHCTDYKTHBHOI'O COTPYAHHUYECTBA

JIP 23

Crpemsiiuiics B 1000 CUTYal[i COXPAHATh JIMUHOE JOCTOMHCTBO, OBITH 0Opa3tiom
roBeieHus1, 0OPOTIOPSZ0YHOCTH U UeCTHOCTH BO BCeX cdepax ob1iiecTBeHHOM
YKU3HU;

JIP 24

CTpeMSIIUIACS K TIOBBILIEHUIO YPOBHS CaM00Opa30BaHusl, CBOMX ZIeJIOBbIX KauecTs,
ripoeCcCHOHA/TLHBIX HABLIKOB, YMEHUM U 3HAHUMN

JIP 25

COOTBETCTBYIOIIWHI M0 BHELTHEMY BH/IY OOLIENPHUHITOMY [e/I0BOMY CTHUJIFO

1.2. KouuecTBO 4acoB, 0TBOAMMOE Ha 0CBOeHHe NMPo(deccCHOHATBHOr0 MOAYJIS

Bcero uacos — 370
B TOM 4McCJie B (popMe TIpakKTHUYeCKOM MmoAroToBky — 270 yaca

N3 Hux Ha ocBoenre M/IK 04.01 — 96 yacoB

B TOM YHMCJIe CaMOCTOsITe/IbHasi paboTa_6 uacos
MK 04.02 — 82 yaca

B TOM YHMCJIe CaMOCTOsITe/IbHasi paboTa_6 uacos
TIPAKTHKH, B TOM UMC/ie yueOHasi — 72 yaca

rpou3BoAcTBeHHast — 108 yacoB

[TpomexxyTounas arrectrauus _20 uacos




2. CTPYKTYPA 1 COAEPXAHUE IMPO®ECCHUOHAJ/IBHOI'O MO YJIA
2.1. CTpykTypa npodeccHoHa/IbHOT0 MOAY /sl

= O6beM npoteccroHabHOTO MO/YJIs, akK. Yac.
X
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< OO6yuenne o M/IK MpakTuK
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1 2 3 4 5 6 7 9 10 11
K 4.1 MUKPOKOHTPOJIEPHI U 132 83 96 47 - 6 8 36 108
OK 01 -OKO09 | BcTpauBaemble CUCTEMbI
[IK 4.2 Pa3paboTka mporpaMMHOTO 118 79 82 43 - 6 36
OK 01 -0OKO09 | obecrnieuenusi ajisi
BCTpPaMBaeMbIX CUCTEM
[IpousBojcTBeHHas 108 108
MpaKTUKa
IIpomexyTouHas 12 12
aTTecTalusi
Bcezo: 370 270 | 178 | 90 | o | 12 20 72 | 108

2 CamocmosmenbHasa paboma é pamkax ob6pazoeamenbHoll Npo2pammbl naaHupyemcs obpaszosamesnbHoll opeausayueli 8 coomgemcmeuu ¢ mpeboganusmu PIOC CIIO e npedenax
06vema npogeccuoHanbHoO20 MOOY/s 8 Koauuecmse uacos, HeoOxo0UMOM 0451 8bINOAHEHUS 3a0aHuli camocmosimenbHoll pabonibl 0Oyuarowuxcs, npedycMompeHHbIX MeMamuuecKum
NIAHOM U COOepHCaHUuem MeXCOUCYUNIUHAPHO20 Kypcd.
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2.2. TemaTuuecKui MJiaH U cofeprkaHue npodeccruoHanbHoro Moays (ITM)

HaumMeHnoBaHue pa3jeioB

Oo0®Bem, akaj.

U TeM 4/ B TOM 4HCJIe
CopepxaHue yueOHOro Marepuasna,
npo¢eccOHATBHOT0 B (popme
moay1st (TIM), /abopaTopHbIe padoThI M MPAKTHYECKHE 3aHATHSA, camocrosTebHast yueOHasi padoTa OpaKTETecKol
00y4Jarommxcsi, KypCcoBO# MPOeKT
MeXAUCLUII/IMHAPHBIX MOAr0TOBKH,
KypcoB (MJIK) akaj. 4
1 2 3

Pa3zpen 1. MUKpPOKOHTPO/I/IepbI U BCTPauBaeMble CHCTEMBI 132/83
M/IK. 04.01 MuKpOKOHTpPO/I/Iepbl U BCTParBaeMble CUCTEMBbI 96/47
Tema 1.1. O01He CopepxaHue 24/14
CBe/ieHUs 0 WcTopusi pa3BuTusi MUKpornpoljeccopos (MIT), coBpeMeHHbIM yPOBeHb 1 TeH/I€HL[UU Pa3BUTUS
MHUKPOMNPOLeCCOPHBIX MuUKporipolieccopHbix cucteM (MIIC). MII, knaccudukauus MIT. Ctpykrypa npoctetiieit MITC
cucremMax Hasnauenue 1 ocobeHHocTH pa3mmuHbix TUoB MIIC. TIpuHCTOHCKAs ¥ rapBapACKast apXUTeKTyPhbI

MIIC

CtpykTypa npocreiiiero MI1. ®yukumuun MI1T

YcTpoiicTBa yripaB/ieHusI C XKeCTKOM JIOTUKOMN. Y CTpONCTBa yrpaB/ieHUs C POrpaMMUPYeMOit

JIOTMKOM. MUKpONporpaMMHOe yripaB/ieHHue 10

Cucrema komaua MII. Pabouwnii ik MIT

Pexxumbl pabotel MIIC. TIporpammMHbiii 0OMeH. Cuctema nipepbiBanuii MI1. Mexanu3m obmMeHa o

nipepbiBaHusiM. OO0MeH B pexxume TTTT

Knaccudukauys u pyskium namsiti MIIC. Knaccudukarus O3Y, tunbl u Bugsl O3Y. KO

namsTh. Knaccudukarus I13Y, Tuns! u Buzpl [13Y. Criocobs! agpecaryiv B MIIC

Opranusanus csizu MIIC c BHemHel cpefioil. @yHKI[MM YCTPONCTB BBOZA-BbIBOA. [IpUHLIMIIBI

TIOCTPOEHHs [TIOPTOB BBOZA-BbIBO/A

B ToM yunc/le NpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT 14

1. OcHoBHblIe 3Tarnb! pazpabotku MIIC 2

2. VcnonbzoBanne MIIC npu aBTOMaTU3al[iv MPOU3BO/CTBA 2

3. [Ipumenenrie MIIC B coranbHOU cepe 2

4. Ilpumenenre MIIC B ryiobanu3aiy nHOOPMAIMOHHBIX TTPOIIECCOB 2

5. [Ipumenenve MIIC B cucteMe «YMHOIO0 iloMa» 2

6. [Ipumenenre MIIC B cucremax yrnpasseHus BITJIA 2

7. Ilpumenenre MIIC B po60OTOTEXHHUKE 2
Tema 1.2. BctpauBaemsbie | CopepixaHue 26/16
CHCTeMBbI Ha 0CHOBeE 00630p coBpemMeHHBIX MUKPOKOHTPOsepoB (MK). Knaccudukauuys MK. MogysibHasi opraHu3aryst 10




MHMKPOKOHTPO//IEPOB

MK

CtpykTypa npoueccopHoro siapa MK. Cucrema komang MK. ITamste MK

[TopTel BBOJA-BBIBOAA, TaliMepPbl, MOAY/b npepbiBaHui MK

MwunuMu3aius sHepromnotpebnenus B cuctemax ¢ MK. TakroBbeie reHepaTopbl MK

ArnmnapaTHble cpeicTBa obecrieueHus HaziexkHoM pabotel MK

HonosmHuTtensHble Moayau MK: nocsiejoBaTeIbHOTO BBOA-BbIBO/|a, aHAJIOTOBOTO BBOZA-BbIBO/IA

ArnmapaTHble ¥ IPOrpaMMHBIe CpeZICTBa AJisi pa3paboTKu npusioykeHui Ha 6aze MK

DyHKI[MOHATbHBIE 0/10KH MUKPOKOHTposiiepa. Kondurypuporanune MK

B ToM umHc/le NPAaKTHYeCKHUX 3aHATHH U J1a0D0PaTOPHBIX padoT

8. OCcHOBHbIE XapaKTePUCTHUKHU U 0COOEHHOCTH apXuTeKTypbl MK

9. Bugb! namatu MK

10. HO,Z[KJ'IIOLIEHI/IG BHeIITHel MaMsITH U ee TeCTUPOBdHHE

11. Opranusanys 3aZjlaHHbIX UHTePBaI0B BpeMeHU

12. OCHOBBI OpPraHu3alyu Mocae0BaTeILHOr0 MOpTa

13. OnepaTvBHOE 3alIOMUHAOLLee YCTPOKCTBO

14. TatimepsI 1 Tiporieccopsbl codbiTH MK

NINININININ N

15. CpaBHuTenbHas xapakrepuctvka MK Beayimumx ¢pupm

No

Tema 1.3. CTpyKTypa
NporpamMMsbl U OCHOBHbIe
KOHCTPYKIMH si3bIka Cu

Copepxanue

26/16

BBogHbie noHsTHA si3bika C. CTpyKTypa nporpaMmmbl Ha C

Tune! gansbix B C. [TepemenHsle B C. KoHcraHThl B C

ApudmeTrueckre v TOTMUECKHE OTIepaTophI si3bika C

Onepartopsl BeTB/ieHUs1 B C

[Tuknrueckre KOHCTPYKLIMU B C

YKazareynu U ajipeca nmepeMeHHbIX B C

Pa6orta c dyskuusmu B C. OcoOeHHOCTH TepeJjaun JaHHBIX TPY oOpaitieHru K QyHKUuU B C

Crpykrypsl B C. YKa3zarenu u ajpeca riepeMeHHbIX B C

MaccuBbl ¥ cTpoku B C

CranpgapTHbie GYHKI[MU BBO/A/BbiBosIa B C

10

B ToM uHcC/le NPAKTHYECKHUX 3aHATHH M J1a0D0PaTOPHBIX padoT

16. BbInosiHeHWe JIOTUYeCKUX Y apu(MeTHYeCKUX KOMaH/[

17. BeinonHeHue OUK/ITMYECKHUX KOHCTPYKHHﬁ " O11€paTOPOB BETBJIEHUA

18.PaboTa c rrdpoBbIMH MTOPTaMH BBOZIA-BbIBOZA

19. Opranu3anusi LUK/I0B ¥ BDEMEHHBIX 3aJepKeK

20. OpraHu3auys noArnporpaMmm

21. PaboTa c Makpocamu

NININININ N
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| 22. O6paboTKa npepbiBaHHi

CamocronaTenbHas padora mo M/IK 04.01

1 | CocraBnenue cnerudukaiuu Ha MIIC

2 | TTop6op MK 1o KOHKpeTHYIO 3afauy

3 | Pa3paboTKa anropuTMa 00pabOTKM MacCHUBOB JIAHHBIX

Koncynsranuu

JAuddepennupoBannsbiii 3auer no MK 04.01

IIpome)xyTouHasi aTTecTalus

S | N | KN |IN|IN|IN[S A

YueOHasi mpakTHKa pa3jaena 1

Bujb1 padoT (M3yyeHHe MUKPOKOHTPO/IJIEPA 10 BHIOOPY 00pa3oBaTe/IbHOM OpraHu3anim)

1. YcraHoBka nporpaMmMHoro obecrneuenusi. KoHpuryprpoBaHre MUKPOKOHTPOJIIEPA, CO3/IaHUY TIPOEKTA, KOMITHJISILIVY,
TPOLLKBKA.

. Pabora c perncrpamu MUKpOKOHTpoJiepa. brubmoTeku s pa3paboTurka.

. CucremMa TakTUpOBaHWsI MUKPOKOHTpOJL/IEpa.

. [TopTe! BBOZA-BBIBOJja MMKPOKOHTPOJL/IEPA.

. YTipaB/ieHre ITIOpTaMU BBO/Ia-BbIBO/ja Uepe3 PermucTpsbl.

. YTipaB/ieHre TIOPTaMH BBOZA-BbIBO/ja uepe3 (pyHKIMK OubIoTeKy.

. Tunbl ganHbIX sA3bIKa C 1715 MUKPOKOHTpOJLIEpa.

. KonsepTtupoBaHue rpoekTa /jis MUKPOKOHTposLIepa Ha si3bike C B poekT C++.

. ObpaboTKa BXO/IHBIX JUCKPETHBIX CUTHAJIOB. Y CTpaHeHUe Jipebe3ra KOHTAaKTOB, 60pb0a C UMMY/IbCHBIMU TTIOMeXaMH.
10. Pa3paborka u ucrons3oBanue kaaccoB B C++. Co3zanue Kinacca 00paboTKH AVCKPETHBIX CUTHAJIOB.

11. Co3ganue 1 Ucro/b3oBaHUe OKOIMOTEK /11 MUKPOKOHTPOJIIEpa.

12. TapannenbHble Mpoliecchl. BoinosHeHre 3aau B (POHOBOM pekriMe MPU MOMOILLY TIpepbIBaHUs OT TaiiMepa.

13. Talimepbl MUKPOKOHTPOJIJIEPA B PEXKMMeE CUeTUMKOB. ['eHeparys LIMK/IMUeCKUX NpepbiBaHUK OT TaliMepOB.

14. Pa3paboTka mporpamMm, COCTOSIIIIMX U3 HECKOJIBKMX UCXOAHBIX (paiinoB. OnpesesneHre 1 00bsiB/IeHNe TTePeMeHHBIX, 00/1acTb
BUJIUMOCTH. Pe)XUMbI KOMITUIALIUY.

15. Cucrema npepbelBaHUKA MUKPOKOHTpOJI1epa. OpraHu3anys U yrpas/ieHue IpepbIBaHUsIMU.

16. YcraHoBKa KOHGUrypaluu TaiiMepoB € TIOMolI[b0 6ubimoTeK. JIoruka paboThl pepbiBaHUs TaliMepa.

17. ntepdeiic UART B MukpokoHTpoJsuiepe. Mcrnonb3oBanue npepsiBanust UART.

18. Pabora c UART uepe3 6ubmoreky. MHuianu3anus naTepdelica 1 nepefjaua JaHHbIX B 6/10KupyoLeM pexxuMe. OTazka
niporpamum ¢ noMoibio UART. ®@yHkius sprintf.

OO UT kA WDN
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19. Pabora ¢ UART uepe3 6ubmioreky. [Ipuem gaHHBIX B OJIOKUPYIOLIEM PeXUME.

20. Pabota c UART uepe3 6uM6/MOTEKY C UCIIOb30BaHUEM ITPEPLIBAaHUM.

21. Opranusaiysi KOpOTKUX BPEMEeHHBIX 3a/iepiKekK.

22. AIITT mukpokoHTposiepa. Ob1iHe CBe/ieHNsI, Pe)KUMbI. Y CTAHOBKA KOH(MUT'ypal[iK uepe3 PerucCTphbl.

23. Pabora c AIIIT uepe3 peructpbl. OCHOBHbIE PE>KUMBI TIPe0Opa30BaHUs.

24. Pabota c ALIII B pa3nuuHbIX pexkumax. 3allyCK OT TaliMepa, UTeHHe pe3y/bTaTa C UCTI0/Ib30BaHUEM MPePLIBAaHUH.

25. Pabora ALIIT B pexxriMe OKOHHOT'O KOMIiapaTopa. BHyTpeHHMe aTunk Temmnepatypbl 1 IOH. OCHOBHBIE 3/1eKTpUUecKre
1 MeTpoJioruueckre xapakrepuctuku ALTI.

26. Pabora c AIIIT uepe3 dhyHKIMM OUOIUOTEKH.

27. IlpsiMoii 10oCTyN K MaMsITU B MUKPOKOHTposiiepe. KoHtpossiep DMA

Pa3jen 2 Pa3pa0oTKa mporpaMMHOro odecriedeHus /ijisi BCTPAaMBaeMbIX CHCTEM 118/79
M/K. 04.02 PazpaboTka nporpaMMHOro odecrneueHus /i BCTPauBaeMbIX CHCTeM 82/43
Tema 2.1. Copepxanue 18/4
NHcTpyMeHTa/IbHBbIE =
CoBpeMeHHbIM YPOBEeHb U TEHIEHIIUH Pa3BUTHS MHCTPYMEHTa/IbHBIX cpeji pa3paboTku (IDE) ans
cpe/cTBa pa3padoTKu
BCTpauBaeMbIX CUCTEM
NMPOorpaMMHOr0
obecmeuernns s Knaccudukaipyst cpefctB pa3paboTKu. AmnrapaTHbIe ¥ TPOrPaMMHbIe CPeZCTBa
Oco6eHHOCTH MPUMEHEHUSI SI3bIKOB BBICOKOT'O YPOBHsI B pa3paboTKe MPHU/IOKEHHH T10/1b30BaTe s
BCTpauBaeMbIX CUCTeM P = YP pasp P 14
OcobeHHOCTH pa3pabOTKU NMPUJIOKeHNH paboThI B CUCTEMe peabHOTO BpeMeHU
bubnmroTeky BCTpoeHHBIX (GYHKIMH B cocTape IDE
[IporpamMmarops! ¥ OTJIaJUUKU
Komnunsitopel s3bika C
B ToM uHc/le NPAaKTHYeCKHUX 3aHATHH M J1a0D0pPaTOPHBIX padoT 4
23. CpaBHuUTesbHBIN aHamu3 IDE 1
24. Co3gaHue TUNOBOrO Ipoekra B IDE 1
25. TlocTpoeHune NporpaMMHMpyeMOro cyeTyMKa-TaliMepa Ha MUKPOKOHTpOJLIepe 2
Tema 2.2. TectupoBanue u | Cojepxanue 52/38
oT/1ajKa pa3paboTaHHoro | EjuHas cucTeMa NpOrpaMMHOMN I0KyMeHTaluy. HasHaueHue, BUZbI JOKYMEHTOB 14

NPpOrpaMMHOT0 Koja [ToHsITHE MPOrPAMMHOT0 TeCTUPOBaHUs. Bu/ipl TeCTOB

CocTap/ieHue IjIaHa TECTUPOBaHUSA

Pa3paboTka Moiysiel TeCTUpOBaHUs. Mo/ie/TMPOBAaHNe CUTYaI|i

Co3/1aH1e U UCTIOIb30BaHHe Pa3HOOOPa3HBIX BXOJHBIX JAHHBIX

ITorCK BeposITHBIX OMMOOK 1 cO60eB B hyHKIMOHUpoBaHuu [10

Haxom,quI/Ie HeCOOTBeTCTBUA I/IHTep(i)EI‘/JIC&I MMpOrpaMmal TEXHHYECKOMY OITHCAaHHIO

ITouck ommbOK B JIOTHKe paboThI MPOrpaMMBbl U B IOKYMEHTALMX Ha TIPOrPaMMy
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PedhakTOpUHT MPOrpaMMHOT0 0becrieueHust

KoHTpo/b Bepcuii MporpaMMbl

Odopm/ieHHe pe3ybTaTOB TECTUPOBAHUS M OTJIA/IKK TTPOrPAMMHOTO 00ecTieueHust

B ToM uMc/le IpaKTHYECKUX 3aHATHH U JIa00paTOPHBIX padoT 38
26. [TogkiroueHre K MUKPOKOHTPOJIJIEPY CEMUCETMEHTHOTO CBETOAMOJHOI0 UHAMKATOPA 2
27. IloaknroyeHre K MUKPOKOHTPOJIJIEPY CBETOAUOJHON MaTPHULIbI 2
28. TTopkmouenne K MUKpoKoHTpoJiepy RGB-cBetoaunoa 2
29. [logknroueHre K MUKPOKOHTPOJI/IEPY CBETOAMOAHOIO IIKA/JIbHOIO MHAMKATOpa 2
30. IToakmroyeHre K MUKPOKOHTPOJIJIEPY aHAJIOrOBOTO /laTuMKa TeMIlepaTypbl 2
31. [TogkitoueHrie K MUKPOKOHTPOJI/IEPY SHKOZEpa 4
32. [TogkiroueHre K MUKPOKOHTPOJIJIEPY MOAY/IsI 3HAKOCUHTe3upyroriero KK 4
33. TloaxkmoyeHre K MUKPOKOHTpPOJIiepy Moay/si rpaduueckoro 2KKU ¢ ceHCOpHbIM 9KpaHOM 4
34. [TogknroueHre K MUKPOKOHTPOJIJIEPY CEepPBOJBUraTe/ist 4
35. IToak/moyeHne K MUKPOKOHTPOJI/IEPY L1arOBOrO ABUraTesIst 4
36. ToaxkroyeHre K MUKDOKOHTPOJIJIEPY [laTUMKa 1o [udpoBomy unTepdeiicy SPI 4
37. IlogknoyeHWe K MUKPOKOHTPOJIJIEPY [JaTUMKa 1o qudpoBomy uHTepdericy 12C 4
CamocTosTebHas pabora mo M/IK 04.02 6
1 Pa3paboTKa anropuTMOB JIMHEHHBIX IPOTPaMM /IJIs1 BCTPAaWBAaeMbIX CUCTEM 2
2 | Pa3paboTKa aJrOPUTMOB LIUK/TUUYECKUX TTPOIIECCOB /ISl BCTPAUBAEMBIX CUCTEM 2
3 Pa3paboTKa aAropuTMOB BETBSIIMXCS TIPOI[ECCOB /IsI BCTPAMBAEMbBIX CHCTEM 2
KoncyasTanuu 4
MuddepennupoBannbiii 3auet mo M/IK 04.02 2
YueOHasi mpakTHKa pa3jesna 2
Bujbl padoT (M3yyeHHe MUKPOKOHTPO/I/IEPA 10 BHIOOPY 00pa3oBaTe/IbHOM OpraHU3aIum)
. Hactpoiika ripoekTa B IDE z/11 KOHKpeTHOM 3a/iaum.
. Hanrcanue nporpaMmmHoOro obecrieueHust 111 00pab0OTKHM CUTHA/A C IaTYMKa TeMITePATyPhbl.
. Hartrcanue nmporpaMmHoro obecrieueHust Ajist 00pab0OTKY CUTHAJIA C JaTUMKa BJIAXKHOCTH.
. Hanmcanue nporpamMmmHoOro obecrieueHust 1si 00pabOTKK CUTHAJA C JaTYMKa OCBEIIeHHOCTH.
. Hartucanme nmporpammHoro obecrieueHust Ayist 00pab0OTKY CUTHAJIA C JaTUMKa JaBIeHMUs. 36

OO UT A, WN -

. Harmncanwe riporpamMmHoro obecrieuenust fjisi 00pabOTKY MaTpUUYHOM KTaBUATYPHI.
. Hartucanue nporpammHoro obecrieuenus Ajist oopabotku [IIMM curxana.

. Harncanwe niporpamMmmHoro obecrieuenus A1t 00pabOTKY CUTrHama SHKozepa.

. Hartrcanue nporpaMmHoro obecrieueHust Ajist 00pabOTKY CUTHAJIa CEpBOTIPHUBOZA.

10. Harcanve mporpaMMHOro obecrieueHust /i7ist 00pabOTKM CUrHasia [1aroBOro IBUTATe/Isl.
11. Hammucanue rnporpaMMHoOro obecriedeHus Jjist pa3/IMUHBIX IUGPOBLIX YCTPOUCTB
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ITpousBoaCcTBeHHAs NMpaKTHKA

Buapbl padot

1. AHanM3 TeXHUUECKOTO 3a/JaHus1 Ha pa3pab0TKy BCTPanBaeMOM CUCTEMbI

3. Pa3paboTKa KOHCTPYKTOPCKOM JOKYMeHTal[i Ha BCTPAaUBaeMYH0 CUCTEMY.

4. CpaBHHTe/bHBIN aHa/IN3 XapakTepucTuk MK.

5. ITog6op MK f/151 KOHKPETHOM 3a/iau.

6. ITog6op nepudepuitHBIX MOYJIEH [/1s7 KOHKPEeTHOM 3a/IauM.

7. YcTaHOBKa MHCTPYMEHTAJIbHOM Cpe/ibl pa3paboTKX MPOrpaMMHOro obecrieueHust Z1Jisi BCTpaUBaeMbIX MUKPOKOHTDPOJIJIEPHBIX
CUCTEM.

8. Hactpoiika nHTepdetica rosb3oBaTessi U mapaMeTpOB Cpe/ibl. Y CTAaHOBKA W HaCTPOMKa KOMITU/ISITOPA.

9. AHa/iM3 TeXHUYeCKOT0 33/laHusI Ha pa3paboTKy MporpaMMHOro obecrieyeHus..

10. Pa3paboTka ajiropyuTMa MporpamMmabl /ijisi BCTPauBaeMO MUKPOKOHTPOJ/IIEDHOM CHUCTEMBI.

11. Hanmucanue rporpaMmsl Ha CIieLiaIu3upOBaHHOM S3bIKe [i/1s1 BCTpauBaeMOU MUKPOKOHTPOJI/IEPHOU CHCTEMBI.

12. TToxbop cTaHgapTHBIX OMOIMOTEK JJ1s1 pead3aliiy TTPOeKTa.

13. TIporpaMMupoBaHre BCTpaBaeMOW MUKPOKOHTPOJLJIEPHOW CUCTEMBI.

14. TIpoBeieHMe OT/IaJKK TIPOrPAMMHOT0 0becrieueHrst MUKPOTIPOLIeCCOPHBIX CUCTEM C TIOMOIIbIO arrapaTHO-TIPOrPaAMMHBIX
CpeJCTB.

15. TTpoBepka hyHKI[MOHATBLHOCTH TIPOIPaMMHOTO 00ecrieueHusl.

16. CocTaBieHne OTUETHOW NTPOrPaMMHOM JOKyMeHTaluy

108

IIpoMexyTouHas aTTecTanus

12

Bcero

370/270
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3. YCJIOBUSA PEAJIN3AIIAN ITPOPECCHOHAJ/IBHOI'O MOAY JISA

3.1. lnsa peanm3anuy NPOrpamMmbl NMpodeccHoHaTbHOrO0 MOAY/IA [JO/DKHBI OBITH
Npe/lyCMOTPEeHbI C/IefylolHe creljuajibHble OMelleHU:

Kabuner nadopmarvku u UKT, ocHarrieHHbIN 060pyj0BaHHEM:

- pabouee MecTo TiperiofjaBartesisi, 060py/Z0OBaHHOE TepPCOHAJbHBIM KOMITBIOTEPOM  C
HE00X0JUMBIM JTUIIeH3UOHHBIM MPOTrPaMMHBIM obecrieueHreM o0r1iero
Y ipo¢eCcCMOHabHOr0 Ha3HaueHusl, ceteBoe MDY

- pabourie MecTa C TIepCOHA/TIbLHBIMKA KOMIIBIOTEPAMU TI0 KOJMUECTBY OOYUarOIUXCS C
HeoOX0IUMbIM JIULIEH3UOHHBIM MPOrpaMMHBIM obecrieueHremM ob11iero
Y nipodeCcCcoHaNbHOTO Ha3HAYeHUS;

- JIOKasbHas CeTh C BbIX0J0M B VIHTepHeT;

- JKK-n1aHess;

- KOMIUIEKT yueOHO-MeTOMueCcKon JOKyMeHTal|u;

- KoJuteKiusi 1MQpoBbIX 00pa3oBaTeNbHBIX PeCYpPCOB: 3JIeKTPOHHBIE BHI€OMAaTepUasbl,
3/IeKTPOHHbIE YUeOHUKH, TTpe3eHTal|l;

- HarJIsiZiHbIe TT0COOUS: IeMOHCTPALIMOHHBIE TIIaKaThl, MAaKeThl, pa3flaTOuHbIA MaTepUar;

- orepaljoOHHasi CUCTeMa [ijisi TlePCOHaIbHOr0 KomrbloTepa pabouero mecra (Microsoft
Windows unu aHasnor);

- TIporpaMMHOe obecrieueHue Jijisi TIPOCMOTPA U PeJJaKTUPOBaHHsI O(UCHBIX JOKYMEHTOB
(Microsoft Office nmm anasnor);

- mporpamMmHoe obecrieueHue fjist pocMoTpa (aiinoB B gpopmate PDF (Adobe Acrobat
Reader unmm anasor);

- TakKeT JJjis1 MOJieJIMPOBaHUsI 3/7eKTPOHHbIX cxeM Ha ocHoBe SPICE wmopeneii (NI
Multisim wuiu aHanor);

- UWHTerpupoBaHHasi cpejja pa3pabOTKWA /ST CO3[aHMSI W KOMIWISIUU TIPOEKTOB
BcTpauBaemMbix cucteM (STM32 CubelDE wiu aHasmor B 3aBUCMMOCTH OT BBIOpPAHHOTO
MHUKDPOKOHTPOJI/IEpPA).

JlabopaTopusi MUKPOTIPOLIECCOPHON TEeXHUKW W BCTPAaMBaeMbIX YCTPOWCTB (kKa6.410),
OCHallleHHas:

- pabouee MecTo mpernofaBaress, 000py/0OBaHHOE TE€PCOHATBHBIM KOMITHIOTEPOM C

HEOOXOIUMBIM JIUI[eH3UOHHBIM TIPOTPaMMHBIM 0OecriedeHreM 0011ero U mpodecCHoHaTbHOTO
Ha3HaueHUs, ceTeBoe MDY;

- JIOKaJIbHas CeThb C BbIX0/IOM B VIHTepHeT;

- JKK-naHesb;

- 7 pabouux MecT s OOyyarOIUXCS C [E€PCOHA/JLHBIMU KOMIBIOTEPAMU C
HEOOXOUMbBIM JIMI|EH3UOHHBIM TIPOrPaMMHBIM OOecriedeHrHeM 0011[ero ¥ mpodecCHOoHaTbHOTO
Ha3HAUeHUS,;

- MPOrpaMMHO-MeTOjuuecKre KOMITIeKCh ¢ Habopamu riepudepuiiHbIX MOJYJIei.

OcHartleHHbIe 6a3bl MPaKTUKU:

B OpraHu3alii TIPUOOPOCTPOUTENLHOTO TPOGMIsA, 00ecreunBarolX [esTelbHOCTh
obyuatomuxcss B mipodeccroHanbHol obsactu: 29 TIpom3BOACTBO 37€KTPOOOOpYJ0BaHUS,
3JIEKTPOHHOTO U omnThdeckoro obopyzaoBadus, 40 CKBO3HbIe BW/bI [I€STEJILHOCTH B
npombliyieHHocTH (Ha 6aze AO «MOM3 «Kymon» corsacHo [lorosopy ot 01.12.2020 .
Ne2020/010-19356 0 mipakTU4YecKoi TMOJrOTOBKe O0ydJaroluxcsi, 3aKarouaeMbid Mexay ATIOY
YP «TPUT um. A.B. BoCcKpeceHCKOro», OCYIeCTB/ISIOIEr0 00pa30BaTe/IbHYO AeATebHOCTD, U
AO «MIBM3 «Kymon»).

OO6opyzioBaHVe TpeANpUsTAS W TEXHOJOTMUeCKOoe OcCHalleHue pabounx MecT
TIPOM3BO/ICTBEHHOM MPAKTUKN COOTBETCTBYET CO/I€PyKaHHI0 MpodeCcCroHaNbHOU [1eiTeTbHOCTU U
JIAéT BO3MOKHOCTb OOYYarOLIMMCSI OBJIaJieTh TPo(deCcCUOHATbHBIMU KOMIIETEHLIUSIMH T10 BCEM
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BHJlAM [1eITe/IbHOCTH, IIpelyCMOTPeHHbIMM IIPOrPaMMOM, C MCIO/Ib30BaHUEM COBPEMeHHBIX
TeXHOJIOTHH, MaTeprasioB ¥ 060py/j0BaHUsL.

3.2. UndopmanmoHHoe ofecneyeHne peaju3anuy MpOrpaMMbl

[nsi peanu3auyu mporpaMMmbl 6ubGMMOTeuHbIN (GoHA 00pa3oBaTesbHONM OpraHu3aluu
JIOJDKeH IMeTh TleuaTHbIe /WK MeKTPOHHBIe 0Opa3oBaTesbHbIe ¥ MH(OPMALMOHHbBIE PeCYPCHI
7151 NCTI0/1b30BaHMsl B oOpa3oBaTenbHOM mpotiecce. ITpu ¢opMupoBanum 61bmmoTeyHoro GoHza
obpa3oBaTe/ibHOM OpraHW3alii BbIOMpaeTCs: He MeHee O/IHOTO W3[aHusl W3 Tepeurc/IeHHBIX
HIDKe TeuyaTHbIX M3JaHUU U (WIM) 3/eKTPOHHBIX W3/laHuM B KauecTBe OCHOBHOTO, MPH 3TOM
CITMCOK MOYKeT OBITh [[0TI0/THEH HOBBIMH H3/IAHUSIMU.

3.2.1. OcHOBHBIe 3/1eKTPOHHBIE U3/JaHUSA

1. I'ypos, B. B. MukponpotieccopHble cuctembl: yuebHuk / B.B. I'ypoB. — Mockaa:
NH®PA-M, 2022. — 336 c. + [on. marepuansl [DnekTpoHHbI pecypc]. — (CpenHee
nipodeccroHanbHOe obpa3oBanue). - ISBN 978-5-16-015323-0. - TekcT: 3/mekTpoHHBIM. - URL:
https://znanium.com/catalog/product/1843024 (mara obpamenus: 06.04.2022). — Pexxum
JIOCTYTIa: TIO TIOATIHCKE.

3.2.2. lonio/IHUTe/IbHBbIE HCTOYHUKH

1. Dawoud Shenouda Dawoud, Peter Dawoud. Microcontroller and Smart Home
Networks, 2020, 608 c.

2. Mattia Rossi, Nicola Toscani, Marco Mauri, Francesco Castelli Dezza. Introduction
to Microcontroller Programming for Power Electronics Control Applications. 2021, 452 c.
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4. KOHTPOJIb 1 OUEHKA PE3YJIbBTATOB OCBOEHUA
[MTPODPECCHUOHAJIBHOI'O MO YJIA

Koa u HaumeHOBaHHe
npodeccHoHATBHBIX
M 00IMX KOMIIeTeHI{HH,
(¢opmupyembIx B
paMKax MoOayas’

Kpurepuu oneHKH

MeTto/ bl OLIeHKHU

IIK 4.1. CocTaB/STh
arOpPUTMbI U CTPYKTYPHbI
MPOrpaMMHOT0 Ko/ia ZJIsl
MHKPOIPOLIECCOPHBIX
CHUCTEM

- IPaBUJIbHOCTh HaIllMCAHUS
NPOrpaMMHOI0 KoJia €
VCTI0/Ib30BaHUEM $S13bIKOB
NpOrpaMMUPOBaHHUS;

- IPaBUWJIbHOCTb 0()OpMJIeHUS

MPOrpaMMHOTI0 KO/]a B COOTBETCTBUU

C YCTaHOBJIEHHBIMU TPebOBaHUSIMUY;
- BepHOe OCYII|eCTB/IeHe TIPOBepKU
Y OTJIaZIKU TPOrPaMMHOTO KO/a;

- BepHOe COCTaBJIeHHe TIPOTrPaMMBI
Ha sI3bIKe TIPOrPAMMHPOBaHUsI

JJ1sl BCTpauBaeMbIX CUCTEM;

- TIPABWJIBHOCTH NPUMEHEeHHUSI
CTaHJAPTHBIX aITOPUTMOB U
KOHCTPYKLUH s13bIKa
MPOrpaMMHPOBAHHUS;

- MMPaBUIBLHOCTD BbIOOPA
MUKDPOKOHTpOJL/Iepa Ji/ist
KOHKDEeTHOM 3a/laul BCTpauBaeMou
CUCTEMBI;

- TIPABWJILHOCTh BBITIOJTHEHHE
TpeOOBaHUSI TEXHUUECKOTO 3aZlaHus
T10 TIPOTPaMMHUPOBaHUI0
BCTpauBaeMbIX CUCTEM;

- TIPABWIBHOCTH OTIpeZie/ieHUst
Ha3HAUeHUs U TIPUHIIUIA JeHCTBUS
cocraBHbIX 6y10k0B MIIC 1 ux
PE>KUMOB;

- BepHOe oripe/ie/ieHre COCTaBa
MUKDOKOHTPOJ1/Iepa, Ha3HaueH!st
ero yHKI[MOHATbHBIX O/I0KOB,;

- MPaBUILHOCTh UCTIOTb30BaHUs
CUHTAKCHCa U OCHOBHBIX
KOHCTPYKLIMH S13bIKa
TIPOTPaMMHUPOBAHUSI [JIIst
BCTpavBaeMOU CUCTEMBI;

- TIPABWIBHOCTH TIOHUMAaHUSsI
CTPYKTYPbI TUTIOBOI BCTParBaeMOM
cucteMsbl Ha Oase
MHUKDOKOHTPOJI/Iepa ¥ OpraHu3aliuu
TaKUX CUCTEM,;

- TIPaBWILHOCTH BBIOOPA MeToja
TIPOrPAMMHOM peasii3aliiy TUTTOBBIX

TecTtrpoBanue.
YCTHBIN Y MTUCbMEHHbBIN
OrpocC.
[leMOHCTpaLMOHHbIN
9K3aMeH.

BeinosiHenus
VH/VBU/1ya/IbHbIX
JIOMAIIHUX 3a/IaHUM.
JKCIepTHoe
Hab/Ir01eHne
BBITIOJTHEHUST
nabopaTopHBIX paboT.
JKCIepTHoe
Hab/Ir01eHne
BBITIOJTHEHUST
MpaKTHUeCcKux pabor.
OueHka pelieHus
CUTYaL[MOHHBIX 3a/1ay.
OueHka nporecca

Y pe3y/ibTaToOB
BBITIOJTHEHUS] BUZIOB
paboT Ha MpaKTHKe.
3aiuTa oTyeTa mno
WTOraM BBITTOTHEHHBIX
MpaKTUYeCKUX 3aHITUI
1 7abopaTopHBIX paboT

3 JIMUHOCTHEIE pe3y/ibTaThbl o6yqa}01m/1xc9[ YUUTLIBAKOTCA B XO/Ji€ OLIEHKU Pe3y/IbTATOB OCBOEHUA

npodeCcCUOHANBHOTO MOJYJISL.
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(GbyHKLMH yTipaB/ieHus;

- MpaBUIBLHOCTH BbIOOpa criocoba
TIOJK/TFOYEeHUS CTaHJAPTHBIX

Y HeCTaH/JapPTHBIX IMPOrPaMMHbIX
OubmoTeK npy pa3paboTke
TIPOrPaMMHOTO0 KOZa

IIK 4.2. TIpoekTrpoBaTh
Y TIPOrPaMMHUPOBATh
BCTpaviBaeMble CUCTeMbI
1 uHTepdelchbl
obopyj0BaHUs

C UCTI0/Tb30BaHUEM
SI3bIKOB
MPOrpaMMUPOBaHUS

- TIPaBUJILHOCTH Pa3paboTKu
TpoLielyp TIPOBEPKH
paboTOCIOCOOHOCTH MTPOrPAMMHOTO
obecrieueHus;

- TIPaBUJILHOCTH Pa3paboTKu
TECTOBBIX HAOOPOB JIaHHBIX IS
MpOrpaMMBbl;

- IPaBU/ILHOCTb TIPOBE/IeHNST
TpOLIe[yPbl TECTUPOBAHUS U
OTJIa/IK{ BCTPaMBaeMbIX CUCTEM
Ha 6a3e MUKPOKOHTPOJI/IEPOB;

- IPAaBU/IbHOCTb OCYIIIeCTBIeHUs
peakTOpUHra ¥ ONTUMH3ALUU
TIPOrPaMMHOI0 KO 10/
TpebOBaHMs BCTPaUBaeMOM
CHUCTEMBI;

- IPAaBU/IbHOCTb HaXOXKAEHUs
OIMOO0K B TIPOTPAMMHOM KOZIe JiJIsI
BCTpavBaeMOU CUCTEMBI;

- BepHOe OLieHHBaHHe CTeTleH:
KPUTHUYHOCTH OLIMOOK B KOJIe
TIPOTPaMMBI;

- IPaBU/ILHOCTD OTIpe/ie/IeHusT BUia
Y Ha3HaueHUs IPOrpaMMHOT0
obecrieueHust 171s1 pa3paboTKu
MIPOrPaMMHOT0 0becrieueHus Jiist
BCTPABaeMbIX CUCTEM,;

- IPaBU/IbHOCTb TIPUMEHEeHHsI
MEeTO/[0B TECTUPOBAHUS 1 CII0COO0B
OTJIa/IKH BCTPaNBaeMbIX CHCTEM;

- BEPHOe OTpeZiesieHre PUYUH
HeHCIIPaBHOCTEeH ¥ BO3MOKHBIX
c60€eB ITPOrpaMMHOT0 Ko/ia

TectupoBaHue.

Y CTHBIN ¥ MUCbMEHHBIN
oripoc.
[leMOHCTpaLMOHHbIN
9K3aMeH.

BrimonHeHust
WH/IMBU/TYaTbHbIX
JIOMAIIHUX 3a7laHUMN.
OKCIepTHoe
HabMoieHne
BBITIOJTHEHUST
71ab0paToOpHLIX paboT.
OKCIepTHoe
HabMoeHne
BBITIOJTHEHUST
TIPAKTHUUECKUX pador.
OureHka pelteHus
CUTYaLIMOHHBIX 3a7iay.
OueHka rnporjecca u
pe3y/bTaToB
BBLITIOJTHEHUSI BU/IOB
paboT Ha TIpaKkTHKe.
3aiuTa oTyeTa 1o
WUTOTaM BbITTOTHEHHBIX
MPAKTUUeCKUX 3aHSATUI
1 1abopaTOpHBIX paboT

OK 1. Beibupatb
CrIOCOOBI pertieHus 3aau
rpodeccroHaIbHOU
JlesiTelTbHOCTH
MIPUMEHUTETHHO

K pa3MuHbIM
KOHTeKCTaM

- 000CHOBaHHOCThH IMOCTAaHOBKHU
1]e/Td, BbIOOPA U MPUMEHEHUSsT
METO/IOB M CITOCOOOB pereHust
rpoecCcroOHaNBHBIX 3a/ay;

- aJileKBaTHasl OLIeHKa U CaMOOI[eHKa
3¢ heKTUBHOCTH U KauecTBa
BBITIO/THEHUSI TTPO(deCCHOHATBHBIX

3ajau

OK 02. Ucnionb30BaTh
COBpeMeHHbIe Cpe/JiCTBa
TOMCKa, aHa/I13a

Y MHTepIipeTalyn
nH(opMaluu,

- UCTI0/Ib30BaHKe Pa3/IMUHbIX
HCTOYHUKOB, BK/IHOUAsi 3JIEKTPOHHBIE
pecypchbl, Meiiapecypchl,
VHTepHeT-pecypcChbl, MepuoAuyecKie
W3/laHusl TI0 CIIeLMaJbHOCTH [I7Isi

WNnuTepriperatys
pe3yJIbTaToB
Hab/MroeHui 3a
JeSITeTbHOCThIO
oOyuarolerocs B
TIPOLIeCCe OCBOEHHUS
obpa3oBaTe/IbHOM
TIPOTPaMMBI.
JKCIepTHoe
HaOJroieHre 1 OLjeHKa
Ha 1abopaTOpHO-
TIPAKTUYECKUX 3aHSTHUSX,
TIPY BBITIOJTHEHUH paboT
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Y UH(OpPMaL[MOHHbIe
TeXHOJIOTUU [IIsI
BBITIO/THEHUS 3a/ja4
rpodeccroHabHOU
JlesITeJIbHOCTU

peleHHst TPOQeCCHOHAMbHBIX 3a7jau

OK 03. I[nanupoBaTh

Y peair30BbIBaTh
cobGCcTBeHHOE
ripoeccroHanbHOe U
JIMYHOCTHOE pa3BUTHE,
TMpeANpUHUMATEeTbCKYH0
JIesITe/IbHOCTh

B rpoeccroHabHOM
ctepe, UCM0/Ib30BaTh
3HaHMS 110 (PUHAHCOBOM
rPaMOTHOCTH

B Pa3/IMUHBIX XKU3HEHHBIX
CUTYaLUSAX

- IEMOHCTpAIUsl OTBETCTBEHHOCTH
3a TIPUHSATBIE PeIleHust

- 000CHOBAaHHOCTb CAMOAHAaJIN3a

Y KOPPEKIUsl Pe3y/IbTaToB
cob6CTBEHHOM PaboThI

OK 04. 3¢ddekTrBHO
B3aMMO/IEMICTBOBATh

1 paboTaThb B KOJIJIEKTHUBE
1 KOMaH/ie

- B3aUMO/IeHCTBUE C
00yyYaroIMMucs, Tpero/aBaTensiMi
Y MacTepaMu B xofie 00y4eHusi, C
PYKOBOAWTENSIMU YueOHOI 1
MPOM3BO/ICTBEHHOM MPaKTUK;

- 000CHOBAaHHOCTB aHa/M3a pabOThI
YIeHOB KOMaH/Ib! (ITOAYMHEHHBIX)

OK 05. OcyujecTBiaTh
YCTHYIO U TTMCbMEHHYIO
KOMMYHUKaL1I0

Ha rocy/lapCTBeHHOM
s3biKe Poccuiickoit
®Dezepaliiy C y4eToM
ocobeHHOCTeH
COLIMaJIbHOTO

Y KyJIbTYPHOTO
KOHTeKCTa

-TPaMOTHOCTb YCTHOM

Y IMCbMEeHHOM peuw,

- ICHOCTb (hOpMY/IMPOBAHUS
Y U3/I0)KeHUs MbIC/Iei

OK 06. ITposiByiATh
IPa’KJJaHCKO-
MaTPUOTHUYECKYIO
TO3ULIUIO,
JIeMOHCTPUPOBATh
0CO3HaHHOe MOoBe/leHre
Ha OCHOBe
TPaAULIMOHHBIX
o0I1ieueI0BeuUeCKUX
LIeHHOCTeH, B TOM UHC/ie
C y4eToM TrapMOHU3ALUU
Me)KHaLMOHaTbHBIX

Y Me>XXPeTUTrM03HbIX
OTHOLLIEHWH, TIPUMEHSITh
CTaH/apThbl
aQHTUKOPPYILIMOHHOT O
TIOBe/IeHHsI

- cob/Ir0/IeHre HOPM TTOBeZIEHHS BO
BpeMsi YUeOHBIX 3aHATHH

Y TIPOXOXKZIeHUs yueOHOM

Y TIPOU3BO/ICTBEHHOM MPAKTHK

110 yueOHOU U
TIPOU3BO/ICTBEHHOM
MIPAaKTHUKAaM.
TeMOHCTpaLMOHHBIN
3K3aMeH
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OK 07. CopeiicTBOBaTh
COXpaHeHHI0
OKPY’Karolllel cpefpl,
pecypcocbepe>keHuto,
MIPUMEHSITh 3HaHUs 00
M3MeHeHUH K/IMMara,
TIPUHLIUTIBL OePeXXTMBOTO

- 9(DPeKTUBHOCTD BLITIOJTHEHUSI
TIpaBW/T TeXHUKK 6e30macHOCTH

Y OXpaHbl TPy/la BO BpeMst yueOHbIX
3aHSITUM, TIPY TIPOXO’KAEHUN
yueOHOU U TIPOU3BO/ICTBEHHOU
TIPaKTHK;

- 3HaHWe U UCTI0/Ib30BaHue

TIPOM3BO/ICTBA, pecypcoc6eperaroiux TeXHOI0T Ui
3¢ dekTUBHO B 00/1aCTH 3/IEKTPOHUKU
JleNiCTBOBATh 1 pubopoCTpOeHUS

B Upe3BbIYalHbIX

CUTYaLUSAX

OK 08. Acnonb30BaTh
cpefcTBa (hr3UUeCKOu
KY/bTYPBI /151
COXpaHeHUs

Y YKpeTUIeHUs 310pPOBbsI
B TIpoLiecce
ripoeccroHabHOM
JIesITe/TbHOCTH

Y TIOZI/1ePKaHUST
HeobX0JUMOTr0 YPOBHS

- 3(bpeKTUBHOCTD MCTIOJb30BaHUS
MH(OPMaLMOHHO-
KOMMYHMKAI[MOHHBIX TeXHOIOTUM

B npocdeccroHanbHOU [1eATe/TbHOCTH
corsacHO GopMUPYyeMbIM YMEHUSIM
Y TI0/Ty4aeMOMY MPaKTUUeCKOMY
OTIBITY

¢usnyeckoit

MO/ITOTOBJIEHHOCTH

OK 9. [Tonb3oBaTbCs - 3¢ eKTUBHOCTb UCII0/Ib30BaHUS
rpodeccroHabHOM B npocdeccroHanbHOU [1eATe/TbHOCTH
JIIOKyMeHTaLueu He00X0/IUMOM TEXHUUECKOU

Ha roCydapCTBEHHOM
Y MHOCTPDAHHOM A3bIKAX

AOKYMEeHTallh1, B TOM 4UHCJjIe
Ha MHOCTPAaHHOM f3bIKE
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