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1. OBIIIAAI XAPAKTEPUCTHUKA ITIPUMEPHOM PABOYEN ITPOT' PAMMBI
INPO®ECCHUOHAJ/IBHOT'O MOAYJIA

«IIM.04 IlporpaMmMupoBaHye BCTpauBaeMbIX CUCTeM C MCI0/Ib30BaHNEeM UHTerPUPOBaHHBIX
cpej pa3padoTKu»

1.1. ITens ¥ nUIaHKPYyeMble pe3y/IbTaThl 0CBOeHHUsI MPO(eCCHOHATBHOTO MOYJISI

B pe3ynbrate u3yuyeHHs MNpodecCHOHATbHOTO MOZAY/s OO0yYalomuXcsl [O/DKeH OCBOUTH
OCHOBHOM BUJ, JesiTenbHOCTH «IIporpaMMupoBaHue BCTpanBaeMbIX CHCTEM C HCIO/Ib30BaHHEM
HHTErPUPOBAHHBIX CpeJ Ppa3paboTKu» ¥ COOTBETCTBYIOIIME eMy O0I[ue KOMITeTeHL[UH
Y ipo¢eCcCHOHabHbIe KOMIIeTeHLMN:

1.1.1. TlepeueHb OOIMX KOMITETEHITUNA

Kop, HanMeHoBaHHe 00IMX KOMIIETEHI[HI

OK 01 BreiOupath  criocoObl  pellleHWst  3alad  TIPOdeCCHOHA/NLHON  J1eSiTeTbHOCTH
TIPUMEHHUTE/IbHO K Pa3/IMYHbIM KOHTEKCTaM

OK 02 Vcnonb3oBaTb COBpeMeHHble CpeJCTBa T[IOMCKa, aHaJvM3a W UWHTeprpeTalud
vHpopMalui, ¥ UWHPOPMALIMOHHbIE TEXHOJOTMU [ji  BBLIMIOJIHEHUS — 3a/au
ripodeCcCHOHATBLHOM JleATe/TbHOCTH

OK 03 [1naHupoBaTh U peaynn30BbIBaTH COOCTBeHHOe MpodeccroHanbHOe U JIMYHOCTHOE
pasBUTHe, TMpeANPUHUMATENbCKYI0 [JeATeNbHOCTh B Tpo(eCCHOHANbHOM Cdepe,
WCTO/Ib30BaTh 3HAHWSI 10 (PUHAHCOBOM TPAMOTHOCTH B PAa3/IMUYHBbIX >KU3HEHHBIX

CUTyaLUsX
OK 04 SddeKTHBHO B3aUMO/IeHiCTBOBATh U pab0TaTh B KOJ/IEKTHBE U KOMaH e
OK 05 Ocy1ecTBisTh YCTHYIO U IMMCbMEHHYH0 KOMMYHUKALMI0 Ha T'OCYJapCTBEHHOM SI3bIKe

Poccutickori ~ ®esmepanii C  yuyeToM  0COOEHHOCTEM  COLMATIbLHOTO
Y Ky/IbTYPHOTO KOHTEKCTa

OK 06 [IposiB/iATH rpaXk[aHCKO-TIaTPUOTUYECKYH0 MO3ULIUI0, JeMOHCTPUPOBaTh OCO3HAHHOE
TIOBe/IeHre Ha OCHOBE TPAJUIIMOHHBIX 001jeyesioBeueCKiX [JeHHOCTeH, B TOM UHC/Ie C
y4eTOM TapMOHM3alMM MeXHAl|MOHANIbHbIX W MEXPEeJIUTHMO3HbIX OTHOLIEeHWH,
TIPUMEHSATH CTaHapThl aHTUKOPPYILIMOHHOIO NTOBeeHUs

OK 07 CofieiicTBOBaTh COXPaHEHHUIO OKPY’Karollel Cpefibl, peCypcocOepeskeHuI0, IPUMEHSTh
3HaHUs 00 W3MeHeHWM K/IMMaTa, TPHUHLUNBI Oepe)KJMBOrO  MPOU3BOACTBA,
5(peKTHBHO [1eICTBOBATh B Upe3BbIYaHBIX CUTYaLUSIX

OK 08 Wcronb30Bath cpefacTBa (DM3UUECKOW Ky/AbTYpbl [Jii COXPAHEHHsI W yKpeIieHUs
300pOBbsi B Tipolecce TpodeccUOHaNbHOM JeSTeNbHOCTM U TOAJepKaHus
HeoOX0[UMOT0 YPOBHS (hr3uUeCKOM TIOATOTOBIEHHOCTH

OK 09 [Tonb3oBathcsi  MpodecCMOHa/NbHON — IOKYMeHTalleld Ha ToCy[JapCTBeHHOM
Y UIHOCTPaHHOM SI3bIKax

a



1.1.2. TlepeueHb TipoecCrOHATBHBIX KOMITETeHLUI

KO}I HaumeHoBaHuUe BHU/I0B J1eATe/IbHOCTH A HpO(l)ECCI/IOHaJIbeIX KOMHETEHI]I/Iﬁ

B 4 [IporpammurpoBaHue BCTpavBaeMbIX CUCTEM C UCI0J/Ib30BaHWeM UHTer PUPOBAHHBIX
cpez, pa3paboTku

[IK 4.1 CoCTaB/ATh aITOPUTMBI U CTPYKTYPBI IIPOrPaMMHOI0 KOZa /11 MUKPOIPOLIe CCOPHBIX
cucTeM

K 4.2 [TpoekTHpoBaTh 1 MPOrpaMMHPOBATh BCTPaUBaeMble CUCTeMbI U UHTeP(eChI
0060py/10BaHUsI C UCTIOb30BaHUEM $13bIKOB TIPOTrPAMMHUPOBAHUS

1.1.3. B pe3ynbrare ocBoeHUst podheCCHOHATBEHOTO MOAY/ISE 00yUarOIIHIACS JODKEH:

VmeTs - (hopmanv3aLu ¥ anrOpUTMHU3aLMM NOCTaB/IEHHBIX 33/1a4;
TIpaKTU4e CKUU

OITBIT - HAITMCdHHA IIPOTPAMMHOI'O KOAd C MCIT0/Ib30BAHKWEM SA3BIKOB IIPOrpaMMUPOBAHMNAA,

onpeae/jaeHrss 1 MaHUITY/IMPOBaHNWA JdHHBIMU;

- odopMieHHss TPOrpaMMHOTO KOJj@a B COOTBETCTBUM C YCTAHOB/IEHHBIMU
TpeboBaHUSIMY;

- IPOBEPKU U OT/IaJKH ITIPOTPAMMHOI'O KOZ 4,

- pa3paboTKu TmpoleAyp TIPOBEPKU PpabOTOCIIOCOOHOCTH U W3MepeHWUs
XapaKTePUCTHK MPOrpaMMHOT0 00ecrieueHus;

- pa3pabOTKHU TeCTOBLIX HAOOPOB JJaHHBIX;
- TIPOBEepPKH paboTOCrOoCOOHOCTH MTPOrPaMMHOTO 00eCTieueHusT;
- pedhaKTOpHHTA ¥ ONMTUMHU3AL[AHU POTPAaMMHOTO KO/Ia;

- UCTIpaB/ieHus fiedeKToB, 3aUKCUPOBAaHHBIX B 0a3e JaHHBIX /1e(heKTOB

YMmeTb - COCTaBJIATH TPOrPAaMMbl Ha sI3bIKe MPOTPAMMHMPOBAHMS i BCTPAaWBaeMbIX
CHCTEM,;

- TpUMEHSTb  CTaHJApTHble  &ITOPUTMBI U KOHCTPYKLMM  s3bIKA
MporpaMMHpPOBaHUS;

- BEIOMpaTh MUKPOKOHTPOJIIEP /1/1sI KOHKPEeTHOM 3a/jauy BCTPAUBaeMOU CHCTeMBI;

- BBITIOJIHATDH TPE6OBaHI/IH TEXHUUYECKOIro 3a/ldHuA 110 [IPOrpaMMHKUPOBAHHIO
BCTPpaWBa€MBbIX CUCTEM,

- CO30dBaTb W OT/IdXKUBATHL TIIPOIrPaMMbI pe€a/IbHOIO BpEeMEHH CpeACTBaMU
HpOFpaMMHOﬁ SMYJ/ISALIMU Y Ha dlllldpPAdTHBIX MdKeTdX;

- HaXOOHUTb OLIMOKU B MMporpaMMHOM KozJe [OJid BCTpaHBaeMOﬁ CHUCTeMBbI

M OLI€HMBATH CTEIIEHb X KPDUTUUYHOCTH;




- TIPOM3BOJUTb TECTHMPOBAaHWE W OT/IAZKy BCTpAaMBaeMbIX CHCTEM Ha 0aze
MHUKDOKOHTPOJIJIEPOB;

- BBISIB/IATh TIPUUMHBI HEUCIIPaBHOCTeN MepuQepuitHbIX MOAY/ell BCTpavBaeMbIX
CUCTEM.

3HaThb

- 6a3oBast (hyHKIIMOHAIbHAsT CXeMa MUKPOITPOI[eCCOPHOM CHUCTEMBI;
- Ha3HaueHHe Y TIPUHLIUIT AeMCTBUS COCTaBHBIX 0/10k0B MIIC;
- pexxuMbl pabotel MIIC;

- cnocoObl opranusaimu cBs3u MIIC ¢ BHemmiHe# cpefioi (MCTIOMHUTETbHBIMU
YCTPOMCTBaMM);

- CTPYKTypa TUIIOBOM CUCTEMBI yIIpaBieHUs! (MUKPOKOHTPOJIIED);
- OpraHu3aLysl MUKPOKOHTPOJUIEPHBIX CUCTEM;
- COCTaB MUKPOKOHTpOJI/Iepa, Ha3HaueHue ero (yHKLMOHA/bHBIX O/I0KOB;

- CHUHTAaKCMC W OCHOBHbIe KOHCTPYKL[MM $3blKa TPOTrPaMMHPOBAHUS ISt
BCTpavBaeMoOW CUCTEMBI;

- CTPYKTypa THIIOBOM BCTpaMBaeMOM CHCTeMbl Ha 0a3e MHMKDPOKOHTpOJUIEpa
Y OpraHu3ariy TaKuX CUCTEM;

- 0COOEHHOCTH MpOrpaMMupOBaHHs BCTPAMBAEMBIX CUCTEM pe€a/IbHOI'O BPEMEHHU;
- MeTOJbI HpOFpaMMHOﬁ peain3alii TUIIOBBIX be'HKL[I/Iﬁ YIIpaBJ/IEHUA;

- KmaccudvKanysi, o01ye MPUHLUIBI TIOCTPOEeHUsT U (HU3rUecKrie OCHOB PabOThI
neprepuiiHbBIX MOZy/lell BCTpauBaeMbIX CUCTEM;

- CrnocoObl TOJK/IIOUEHHsS] CTAHAAPTHBIX M HECTAHAAPTHBIX TMPOrPaMMHBIX
O6ub/MoTeK MpH pa3paboTKe POrpaMMHOI0 Ko/ia;

- 0OasoBas  (yHKIMOHa/bHAs CXeMa BCTpAaUBaeMbIX CHCTeM Ha 0ase
MMKPOKOHTPOJI/IEPa;

- BUAbl W Ha3HaueHWe TMporpaMMHOro obecrieueHusi [yt pa3pabOTKu
MPOrPaMMHOTO 00ecrieueHus1 i BCTPAMBAEMBbIX CHUCTEM — WMHTErPUPOBAHHBIX
cpeq, pa3pabotku (IDE);

- METO/IbI TeCTUPOBAHUS U CITOCOOBI OT/IaZIKK BCTPAUBAEMBIX CUCTEM;
- IPUYMHBI HEUCTIPAaBHOCTEH ¥ BO3MOXKHBIX CO0€B IPOrpaMMHOT0 KO/1a;

- crocobbl  MHPOPMALMOHHOTO  B3aUMOJIEMCTBUSI  Pa3/MUHBIX  YCTPOMCTB
BCTPavBaeMbIX CHCTeM uepe3 MpOBOJHbIe U OeCrpoBOAHbIe KaHasbl CBSI3H, B TOM
yucse U ceTb VIHTepHeT;

- 06Luee COCTOsAHME TIDOM3BOACTBA M TE€HAEHLWMKU HCI10/Ib30BdAHUS BCTPDAWBAEMBIX

6 |




CHUCTeM.

1.1.4. TlepeueHb TMUHOCTHBIX PE3Y/IBTATOB?

Kop HaumeHoBaHMe IMUHOCTHBIX pe3y/IbTaTOB

JIP 4 [TposiB/IsiFOIIMIA ¥ IEMOHCTPUPYIOIIUN YBaXKeHHe K TPy uesioBeKa, 0CO3HAIOIIUNA
1]eHHOCTh COOCTBEHHOTO TPy/a U TPyAa APYTHUX Jtofield. DKOHOMUUECKH aKTUBHBIM,
OpHEeHTHPOBaHHBIN Ha 0CO3HAHHBINA BLIOOD ceprl podeccroHanbHON AesITeTbHOCTH
C YUYETOM JINUHBIX KU3HEHHBIX TUIAHOB, IIOTPeOHOCTeN CBOEH CeMbH, POCCUIMCKOTO
o61iecTBa. BripaXkaroliuii 0CO3HAHHYH0 TOTOBHOCTD K TIOJTYYeHHIO
nipodeccroHaIbHOTO 00pa30BaHusl, K HelpepbIBHOMY 00pa30BaHUIO

B TeueHUe >XU3HU [|eMOHCTPUPYIOIUM MTO3UTUBHOE OTHOIIIEHHE

K peryJMpoBaHuI0 TPYJOBbIX OTHOLIeHUH. OpUeHTUPOBAHHbIMN

Ha caMoo0Opa3oBaHe 1 TTPodeCCHOHAIBHYHO TTePEor0TOBKY B YC/IOBUSIX CMEHbI
TeXHOJIOTUYEeCKOTO YK/IaJja U COMYTCTBYIOIIUX COL[MabHbIX repemMeH. CTpeMsIIuics
K (h)OpMHPOBAHUIO B CETEBOU Cpe/ie TMUHOCTHO U TIPOdeCCHOHATBHOTO
KOHCTPYKTHBHOTO «IM(POBOTO Ciesja»

JIP 6 OpueHTUPOBaHHbIN Ha TIpo(deccrHoHalbHbIe JOCTXKEHUS, 1eaTe/TbHO BbIPayKatoIuii
TI03HaBaTe/IbHbIe HHTEPECHI C YUEeTOM CBOMX CITOCOOHOCTeH, 00pa30BaTeibHOTO U
npodeCCMOHA/ILHOTO MapIIPyTa, BHIOPAHHOM KBaTU(UKALIN

[Moaaep>KUBAKOLUIA KOIJIEKTUBU3M U TOBAPUILIECTBO B OPraHU3alMy HHXeHePHOH
JIp 13 | ACATEIBHOCTH, pasBUTHE npodeCcCHOHaBLHOTO U 0011ieYeI0BeueCcKoro o0IeHus],
obecrieueHre pa3yMHOU CBOOOZBI 0OMeHa HayYHO-TeXHUYeCKOU nHbopMalyed,

OIIbITOM

To6pocoBeCTHBIN, UCK/TFOUAOIHUH HeOPeXKHbIN TPY/ TTPH BbISBJIEHUH
JIP 14 HECOOTBETCTBUM YCTaHOB/IEHHBIM MPABU/IaM U PeasTusiM, HOBbIM (pakTaM, HOBbIM
YCJIOBUSIM, CTPEMSILLUICS I0OMBAThCS OUIMAIBLHOTO, 3aKOHHOTO W3MeHeHHsI

yCTapeBIIMX HOPM JeATe/JIbHOCTH

HacToliuuBbiii B A0Be1eHWH HOBBIX MHXXE€HEPHBIX pEU.IeHI/Iﬁ A0 UX pea/in3dlivu, B

JIP 15
IMONCKe UCTUHBI, B Pa3pelieHUN C/I0XKHBIX np06neM

CTpeMsIIUICS K TIOCTOSSHHOMY TIOBBIIIEHUIO MPOdeCCHOHAMbHON KBaTU(MHKAIHH,
oboraileHH1I0 3HaHUH, TPUOOpeTeH IO TIPOdeCCUOHATBHBIX YMEHUH ¥ KOMITETEHI[UH,
OBJIa/IEHUIO COBPEMEHHOM KOMITbIOTEPHOM KY/IBTYPOM, KaK HEOOXOAMMOMY YCIOBHIO
JIP 16 | oCBOEHMSI HOBEMIIIMX METO/I0B MO3HAHMS, IPOEKTHPOBaHHMsI, Pa3pab0TKU
KOHOMUYECKH TPAMOTHBIX, HAyYHO 000CHOBAaHHBIX TEXHUUECKUX PeIleHHH,
OpraHu3al[uM TPY/a U YTIPaBJIeHUs], TIOBBIIIEHUIO 001l Ky/IbTYPbI OBEJEHHUS U
o01rieHUs

JIP 17 bopromuiics ¢ HeBe>KeCTBOM, HEKOMITETEHTHOCTBIO, TeXHO(h0bOueld, OBbIIIAIOIINN
CBOIO TeXHUUECKYIO KYJIBTYPY;

! Ko/ibl IMYHOCTHBIX Pe3y/IbTAaTOB, KOTOPhIe HEOOXOAUMBI /11 OCBOEHHS JUCLIMIUIMHEI (IIPO(eCCHOHAIBLHOI0 MOAYIS),
oripeie/ITFOTCS TIpero/iaBaTesieM B COOTBeTCTBUM ¢ Pabouei mporpammoii Bocriutanms OOIT.




JIP 18

OpFaHI/BOBaHHbIﬁ nu ,E[I/ICL[I/IHJ'II/IHI/IPOBEIHHMﬁ B MBILJIEHWH U MOCTYIIKAX

OTBeTCTBEeHHBIH 3a BBINOJIHEHNE B3SThIX O6H38T€J'ILCTB, peain3aliiio CBOUX I/I,E[eﬁ n

JIP 19 . o
TMOC/Ie/ICTBUSI MHXKeHePHOM J1esiTe/TbHOCTH, OTKPBITO MPU3HAOLIUM OLIMOKU
Cobsrofaroiiuii 001LeNPUHSATHIE STHUeCKHe HOPMBI M TTPaBUJIa /1eJI0BOTO TIOBe/IeHMs,
JIP 20 KOPPEeKTHbIM, NPUHLIMNHUATbHBIN, TIPOSIB/ISIFOILUN TEPITUMOCTb U HETMIPeAB3ATOCTh B
0OIIIeHUH C TPaXKIaHaAMHU
CrnocoOCTBYOIIMI CBOMM TIOBe/IeHHEM YCTaHOBJIEHHIO B KOJIEKTHBE TOBAPHILIeCKOTO
JIP 21 [1apTHEePCTBA, B3aUMOYBa)KeHUS Y B3aUMOIIOMOIL[A, KOHCTPYKTUBHOI'O
COTpyAHUYeCTBa
Crpemsiuiics B /000N CUTYaI[UM COXPaHSITh TMUHOE ZI0CTOWHCTBO, ObITH 00pa3iiom
JIP 23 | moBezeHus1, 10OPOMOPSIIOUHOCTH U YeCTHOCTU BO BCeX cepax 0011jeCTBeHHOU
JKU3HUY;
7P 24 CTpeMsILIMIACS K MOBBILLIEHHIO YPOBHSI cCaM000pa30BaHMsl, CBOMX /1e/I0BbIX KauecTs,
npoeCcCrOHaNbHBIX HABLIKOB, YMEHWI U 3HAHUI
JIP 25 CoOTBeTCTBYIOIIUH 110 BHEIIHEMY BU/Y OOLLENPUHSATOMY [1e/I0BOMY CTH/IIO

1.2. KontmuecTBO 4acoB, OTBOAMMOE Ha 0CBOEHHE MPOrpaMMbl YU4e0HO! MPaKTHKHU

-72 4aca




2. CTPYKTYPA U ITIPUMEPHOE COJEP)KAHUE YYEBHOWM ITPAKTUKA

2.1. TemaTnuecKuii J1aH y4e0HOM MTPAKTHKH

Kopb1 HaumeHoBaHus pa3jenioB Bcero uacoB O0bem BpeMeHH, OTBeJeHHbII Ha ITpakmuka
npodeccuo npo¢eCCHOHATLHOTO MO/YJIsI (mMakc. yuebHas | ocBOeHHe MEeXAUCIHIUTHHAPHOTO Kypca
Ha/IbHBIX Hazpys3ka u (KypcoB)
KOMIIETEeHI] Npaxkmuku) Oo6s3aresibHas ayquropHas | Camocros | YueOHas, ITpouseoo-
17171 yuyeOHas Harpy3ka Te/JbHast YacoB cmeeHHas,
00yyJaroIerocs pabora uacos
Bcero, | B T.u. 1aGoparop- | oOyuarome (ecnu npedy-
4yacoB HbIe padoThI U rocs, cMompeHa
NMpaKkTHYeCcKue 4yacoB paccpedomoue
3aHATHSA, HHas
YyacoB npakmuka)
1 2 3 4 5 6 7 8
ITK4.1. Pazpaen 1. MUKPOKOHTpPO//IEPBI 36 36
BCTpavBaeMble CHCTEMbI
IIK 4.2. Pazpaen 2. PazpaboTka rporpaMMHOTO 36 36
obecrieyeHusi /17151 BCTPaUBaeMbIX CUCTEM
IIK 4.1 - YuyeOHas npakTHKa, 4acoB (umoezosas 72
I1K.4.2 (KOHYeHmpupoeaHHas) NnpaKmMuka)
Bcezo: 72 72




2.2. CoaeprkaHue 00yueHHsI M0 YU4eOHOIH MPaKTHKe

cpezcTBa pa3paboTKu

HauMeHoBaHMe pa3/ie/ioB CopepikaHue yue0HOro MaTepuasia, 1aboparopHbie padoThl M MPAKTHYECKHe 3aHATHS, O6bem
npogeccuoHaIbHOT0 MOAY/ISA caMoCTosiITe/IbHasi padoTa 00yJarommxcs yacoB
(IIM), MeXX U CLIUITHHAPHBIX
KypcoB (M/JIK) u Tem
1 2 3
Pa3pen 1 IIM 04 36
MUKpPOKOHTPOJL/IePBI U
BCTpavBaeMble CUCTEMbI
M/K.04.01. 36
MWKpPOKOHTPOJL/IEDPHI U
BCTpavBaeMble CUCTEMbI
Tema 1.1. CopepxaHue 12
OO61ue cBeieHUs O 1. (O3HakomeHue co cTpyKrypou cxembl MIIC.
MUKPOIPOLIECCOPHBIX cucTeMax | 2. [Pexxumbl pabotsl MIIC
Tema 1.2. BctpauBaembie Copep)xaHue 12
CUCTEeMBI HAa OCHOBE I1K 4.1. CoCcTaB/IATh aJITOPUTMBI U CTPYKTYPhI IIPOrPaMMHOI0 KOAQ AJIsi MUKPOIIPOLIeCCOPHBIX
MHUKPOKOHTPOJIJIEPOB CUCTeM
1. Kondwuryparus MK
2. [Mogkmrouenue namsatyu K MK
Tema 1.3. CopepxaHue 6
CTpyKTypa nporpaMmsl U
OCHOBHBIe KOHCTPYKLMY si3blKa | 1 |[Hammcanue dyHkiui, npouenyp. O6paboTka MacCHBOB.
Cu
KomrmieKcHbIe padoThbr* Cojpepxanue 6
1 |Pa3paboTka armaparHsix cpeacts MIIC
Pa3zgen 2 IIM 04 Pa3paboTka 36
MPOTrpaMMHOTO 0becTieueHust
7151 BCTPauBaeMbIX CUCTEM
MJK. 04.02 Pa3zpaboTka 36
MPOrpaMMHOTO 00ecrieueHHst
JIsl BCTPavBaeMbIX CUCTEM
Tema 2.1. IHcTpyMeHTanbHble (CopepkaHue 12




MpoOrpaMMHOro obecreueHus
\1JIs1 BCTParBa€MbIX CHCTEM

I1K 4.2. IIpoeKTHpOBaTh U NPOrpaMMHpOBaTh BCTPauBaeMble CUCTeMbI U HHTep(delicbl
000pyAOBaHHUS C HCII0/Ib30BaHNEeM A3BIKOB MPOrpaMMHUPOBaHHSA

1. Hacrpoiika npoekTa B IDE /17151 pa31M4HbIX KOHPUrypaiuii BCTpauBaeMOM CUCTEMBI
2. [Pa3paboTKa Mosib30BaTeIbCKUX OUOIMOTEK
Tema 2.2. TecTupoBaHue U CopepxaHue 18
0T/1a/1Ka pa3paboTaHHOTO
[POrpaMMHOTO KoAa 1 [Pa3paboTKa MporpaMMHBIX CpPeJiCTB 00Pab0OTKH CUTHA/IOB I[U(MPOBHIX JaTUHKOB 18
2 [Pa3paboTKa MpOrpaMMHbIX Cpe/ICTB MOOUTLHOM POOOTOTEXHUKH
3. [Pa3paboTka MporpaMMHBIX CPeJICTB aBTOMATH3al[|H
uddepeHIIPOBaHHBIN 3aYeT MO YUeOHO!N MpaKTHKe** 6
Bcero 72

*Yacbl KomniaekcHoll pabombl 8xo0sm @ pazoen 1
* *Yacel OugpgpepeHyuposaHHo20 3auema no yuebHoll npakmuke 8K1i0ueHbl 8 pazoen 2.




3. YCJIOBUSI PEAJIU3AIIUY ITPOT PAMMBI YUYEBHOM ITPAKTUKU

3.1. TpeGoBaHNA K MUHMMA/IbHOMY MaTepHaIbHO-TeXHUUECKOMY 00ecreueHHIo

JIabopaTopusi MUKpPOTIPOLIeCCOPHOM TEXHUKHU U BCTPaUBaeMbIX YCTPOUCTB (Kab.410), ocHalljeHHast:

- pabouee MeCTO MperioziaBaTesisi, 000pyI0OBaHHOE ITePCOHA/TLHBIM KOMITBIOTEPOM C HEOOXO[UMBIM
JIULIEH3WOHHBIM MIPOrpaMMHBIM 0becrieueHreM 0011iero v rnpogecCcoHaIbHOTO Ha3HaueHusl, CeTeBoe
Mady;

- JIOKaJ/IbHas1 CeTh C BbIXOZOM B VIHTepHeT;

- JKK-n1aHenn;

- pabouue MecTa 10 KOJTMUeCTBy 00yJaroIuXxcsi C TIepCOHATBHBIMUA KOMITBIOTEPAMH C HEOOXOAUMBIM
JULIeH3MOHHBIM TIPOrPaMMHBIM 06ecrieueHrieM 00111ero 1 MpogeCcCOHATbHOTO Ha3HAYeHus;

- IPOrpaMMHO-MeTOANYeCK1e KOMITIEKChI ¢ Habopamu repudepuifHbIX MOAY/Iei.

3.2. UndopmanuoHHOe o0ecrieyeHre P NPOX0XK/eHUH YU4eOHO! MPaKTHKe Ha NMpeAnpHATHH

OcHoOBHBI€ 3/IeKTPOHHbIe H3[aHUs

I'ypos, B. B. MukporpoijeccopHble cucteMbl : yuebHuk / B.B. I'ypoB. — Mocksa : UH®PA-
M, 2022. — 336 c. + [Jon. marepuasnsl [DneKkTpoHHbIN pecypc]. — (CpeznHee npodeccruoHanbHOe
obpazoBanue). - ISBN  978-5-16-015323-0. -  Tekcr:  anekrpoHHbii. -  URL:
https://znanium.com/catalog/product/1843024 (nata obparrenus: 06.04.2022). — Pexxum poctyma: 1o
TIOZTIHCKeE.

Jlono/IHUTe/TbHbIe HCTOUHUKU

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.

3. Kapmun Houemno. OcBoenne STM32. WU3parensctBo: Leanpub, 2018, — 826 c.
https://vk.com/embededdevice/book.

4. KyBmwmHoB, /[I. P. OcHOBBI TNporpaMMHpOBaHus : yueOHOe TIOCOOMe [jisi CpeiHero
npodeccroHansHOro obpasosanus / []. P. KyBumnoB. — Mocksa : M3garensctBo FOpaiit, 2021. —
105 c. — (IlpodeccuonansHoe obpa3zoBanue). — ISBN 978-5-534-07560-1. —  TekcT
571eKTpOoHHBIN // Obpa3oBaresnbHas rardopma FOpaidt [caiit]. — URL: https://urait.ru/bcode/473687

5. OrneBa, M. B. IlporpammupoBaHve Ha s3bike C++: TMpakTUUeCKUil Kypc : ydyeOHoe
nocobue pAnas cpefHero mpodeccroHanbHOro obpasoBanusi/ M. B. OrneBa, E. B. Kynpuna. —
MockBa : WsparensctBo Hpaiit, 2021. — 335c.— (IIpodeccuonanbHoe ob6pa3oBaHMe). —
ISBN 978-5-534-05780-5. — TekcT : anekTpoHHbId // Obpa3oBarenbHast miardopma FOpait [caiit].
— URL: https://urait.ru/bcode/473118

6. Tlogbenbckuii, B. B. IlporpammupoBanue. Ba3oBeiii Kypc C# : yueOHUK /i CpeJHEro
npodeccroHanbHOro obpa3zoBanusi /  B. B. ITopbenbckuii. — MockBa : W3garenbctBo  FOpaii,
2020. — 369 c. — (ITpodeccuonansHoe obpasoBaHue). — ISBN 978-5-534-11467-6. — TekcT :
371eKTpoHHbIM // Obpa3oBarenbHas riatrgopma FOpaiit [cadit]. — URL: https://urait.ru/bcode/456697

7. Uepnakos, 1. B. OCHOBBI NPOrpaMMHpOBaHUs : yueOHUK W TPAKTHUKYM [JIsI CPeJHero
npodeccroHanbHOr0 obpasoBanus / V. B. UepnakoB. — Mocksa : M3patensctBo FOpaiit, 2021. —
219 c.— (IlpodeccronanmsHoe obpasoBaHue). — ISBN 978-5-9916-9984-6. —  Tekct
371eKTpoHHbIM // Obpa3oBarenbHas riargopma FOpaiit [caidit]. — URL: https://urait.ru/bcode/470969

8. HOpuues [I. Reverse Engineering nns HauvHaromux. Creative Commons «Attribution-
ShareAlike 4.0 International» (CC BY-SA 4.0). 2017. 1054 C.
https://vk.com/doc145613276 462687714?hash=a22d9felelfcf61db9

3.3. O0mue TpeGoBaHNA K OpraHU3alii 00pa3oBaTe/IbHOTO MpoLecca

Peanu3auusi mporpammbl MOZAY/sS TpeArojiaraeT KOHLEHTPUPOBAHHYHO IPOM3BO/JCTBEHHYHO
MPaKTUKy Mo pa3fenam 1., 2. Ha 0a3e 3HaHHWM, yMeHUH, MepPBUYHOTO TMpo¢eCCUOHANTBLHOTO OIbITa,
TIO/TyYeHHBIX 110C/Ie TPOXOXKAEHHS yueOHOW MPaKTHKY.


https://vk.com/embededdevice/book
https://vk.com/doc145613276_462687714?hash=a22d9fe1e1fcf61db9
https://urait.ru/bcode/473687

W3yuyeHue mporpamMmbl yueOHOUM TIPaKTHKM 3aBepiuaeTcs Aup@epeHIMpPOBaHHBIM 3aueToM B
BU/Ie BBITIOIHEHUsI TIPOBEPOYHOI paboThI.

Pe3ysbTaThl TIPOXOXKAEHWs Y4eOHOW TpakTWKU 1o Moayaw I[IM 04. yuuThIBalOTCS TIpU
NIpOBe/IeHUH JK3aMeHa I10 NpoeCCUOHaTbHOMY MOAY/IIO.

3.4. KagjpoBoe oGecnieueHue 00pa3oBarTe/IbHOrO MpoLecca

TpeboBaHusi K KBa/IM(UKALUHA MNeJaroriuecKux KaJpoB, OCYIIeCTB/ISIIINX PYKOBOJCTBO
y4eOHOM NPAKTHKONM: Ha/luuue BBICIIETO MpodeCcCHOHaIBbHOTO 00pa30BaHus, COOTBETCTBYIOIIETrO
npopwio  monyns I[IM.04 TIporpaMMupoBaHHWe BCTpPavMBaeMbIX CHUCTEM C HCIIOJb30BaHUEM
VHTeTPUPOBAaHHBIX Cpefi pa3pabOTKW, OMbIT [esTeTbHOCTH B OPraHU3alUsX COOTBETCTBYIOILEH
nipodeccroHa/bHON cdephl, CTa)KUPOBKA Tpero/jaBaresiell B MPoGUIbHBIX OpraHu3alusx He pexe 1
pasa B 3 roza.



4. KOHTPOJIb Y1 OIIEHKA PE3Y/IGTATOB OCBOEHUS YYEBHOIM ITPAKTUKU

Koj 1 HauMeHOBaHuUe
npodeccuoHaTbHBIX

U 00IUX KOMIIeTeHI{HiA,
(¢hopMIpyeMBbIX B paMKax
mMopay/ia’

KpuTepuu onjeHKu

MeTto/ib1 OLIeHKH

IIK 4.1. CocTaBngaTth
a/TOPUTMBI Y CTPYKTYPbI
MPOrpaMMHOI0 Koza JJist
MUKPOMPOLIECCOPHBIX CUCTEM

- TIPaBWJIbHOCTh HAITMCaHWsSI TIPOTPaMMHOTO
KO/Ia C MCIT0/Ib30BaHKEM SI3bIKOB
MIPOTrPaMMHPOBaHUST;

- TIPAaBUWJILHOCTh 0(hOpMIIeHUsT
MIPOTrPaMMHOTO KO/ja B COOTBETCTBUH C
yCTaHOBJIEHHBIMU TPeOOBaHUSIMU;

- BEPHOE OCYIIeCTBIeHHe TIPOBEPKH U
OT/IaZIKU TIPOrPaMMHOTO KO/Ia;

- BEPHOE COCTaBJIeHHe IPOrpaMMbI Ha
sI3bIKe IPOrpaMMUPOBaHUs

[ BCTPAMBaeMbIX CHCTEM;

- TIPAaBWJILHOCTh TIPUMEHEeHUs CTaHAAPTHBIX
aJITOPUTMOB Y KOHCTPYKLIWH SI3bIKa
MpOrpaMMUPOBaHUS;

- TIPaBUJIHOCTH BBIOOpa
MHUKDOKOHTPOJIIepa [ijisi KOHKPeTHOM
3a/layvl BCTPaUBaeMOU CUCTEMBI;

- TIPAaBWIBHOCTH BBITIOJTHEHHE TpeboBaHMUs
TeXHUYECKOT0 3a/[aHusI TI0
MPOrpaMMUPOBaHUI0 BCTPaUBaeMbIX
CHCTeM;

- TIPAaBWIBHOCTH OTIpe/ie/ieHHs Ha3HaueHUst
Y TIPUHLIUIA /IeHCTBUSI COCTaBHBIX OJIOKOB
MIIC 1 ux pexxuMoB;

- BepHOe oIIpe/ieJieHHe CoCTaBa
MHUKDOKOHTDOJI/Iepa, Ha3HaueHUs ero
(YHKIIMOHAIBHBIX OJIOKOB;

- TIPAaBUWJIbHOCTh UCII0/Tb30BaHKS
CHHTAKCHCa U OCHOBHBIX KOHCTPYKLIWH
s13bIKa MPOrPaMMUPOBAHUS JI/Ist
BCTpavBaeMoOW CUCTEMBI;

- TIPAaBWJIBHOCTb TIOHUMAaHHS CTPYKTYPhI
THUITOBOI BCTPauBaeMOM CHCTeMbI Ha Oa3e
MHUKDOKOHTPOJIJIepa ¥ OpraHu3aluu TakKux
CHCTeM;

- TIPAaBWJILHOCTh BbIOOpa MeTozia
MPOTPaMMHOM peasi3aLiiyl THITOBBIX
(dbyHKLMN yIIpaBieHUs;

- TIPaBUJILHOCTH BbIOOpa criocoba
TIO/IK/TFOUeHHsI CTaHJaPTHBIX

Y HeCTaHJAPTHBIX MTPOTPAMMHBIX
6ub/MMoTeK MpH pa3paboTKe MPOrpaMMHOI0
KoZla

YcTHBIM OMpOC.
J[leMOHCTpaLMOHHBI
Y 5K3aMeH.
BeinosnHenus
WHAUBUYaTbHbBIX
JIOMaIIHUX 3aJlaHUM.
OreHka pemeHus
CUTYaL[MOHHBIX
3ajau.

OueHka npotiecca
Y pe3y/IbTaToB
BBITIO/THEHUS BUIOB
paboT Ha MpaKTHKe.
3aimTa oTueTa no
WTOraMm
BBITIO/THEHHBIX
BHZIOB paboT Ha
MIpaKTHUKe

[1K 4.2. IIpoeKkTHUpOBaTh 1

- IPAaBWIBLHOCTh pa3paboTKu mporeyp

TecTtupoBanue.

? JINUHOCTHBIE Pe3y/bTaThl 00YUAOIUXCST YUMTHIBAIOTCS B XO/[€ OLIEHKH Pe3yJ/IbTaTOB 0CBOEHHs MPO(eCcCHOHATLHOTO

MOZYJIS.




TIPOrpaMMUPOBATh MPOBEPKHU PaboTOCIIOCOOHOCTH YCTHBIA U
BCTParBaeMble CUCTEMBI U TIPOrPaMMHOTO 0becrieueHus; MMUCHMEHHBIN OTPOC.
uHTepdelickl 060py0BaHNs | - MPABUIBLHOCTL Pa3pabOTKK TECTOBBIX JTeMOHCTpAIMIOHHBI
C UCTIO/Th30BaHUEM SI3BIKOB HaOOPOB /ITaHHBIX /IJ1s1 IPOTPAMMBI; i 9K3aMeH.
MIPOrpaMMUPOBaHUs - IPaBWILHOCTh TPOBE/IeHNsT TPOLeTyPbI BbinosiHeHUsT
TeCTUPOBAHUS U OT/IA[IKH BCTPAaUBaeMbIX VH/IUBU/yaTbHbIX
CHUCTEM JIOMAIITHUX 3a/IaHUMH.
Ha 6a3e MHUKPOKOHTPOJIIEPOB; JkcnepTHOE
- TIPaBWJILHOCTh OCYIIIeCTB/IEHUS HabsroieHe
pedakToprHTa ¥ ONMTUMHU3ALIIN BBITIO/THEHUSI
MPOrpaMMHOTO Ko/ia 1o/ TpeboBaHus 71ab0paTOpPHBIX
BCTPaMBaeMol CUCTEMBI, pabor.
- IPaBWILHOCTh HAaXOXK/JEHHSI OIINOOK B OKcrepTHOe
MIPOrPaMMHOM KOZie /IS BCTPauBaeMOM HabmoieHre
CHCTEMBI; BBITTO/THEHHUSI
- BEpHOE Ol[eHWBaHUe CTeTleH! MPAaKTHYe CKUX
KPUTHUYHOCTH OIIMOOK B KOZIe TIPOTPaMMbI; | paboT.
- TIPAaBWIBHOCTH OTIPeZie/IeHHst BUZia 1 O1leHKa pereHust
Ha3HAYeHUsI TPOrPaMMHOTO 00ecIieueHust CHUTYaIIMOHHBIX
JUTs pa3paboTKH IMPOrPaMMHOTO 3ajiau.
obecrieueHust /i/1s1 BCTPaUBAEMbIX CHCTEM; OlleHKa mporiecca u
- TIPAaBWJILHOCTh TIPUMEHEHUST METOZIOB pe3y/ibTaToB
TeCTUPOBAHUS U CIIOCOOOB OT/Ia KU BBITTOJIHEHHSI BU/IOB
BCTPaMBaeMbIX CUCTEM; paboT Ha TIpaKTHKe.
- BEPHOE OTpeZie/ieHue MPUYHH 3aiuTa oT4eTa o
HEHMCIPABHOCTEH U BO3MOXKHBIX COOeB WUTOTaM
MPOrpaMMHOTO KoJja BBITTOJTHEHHBIX
MPAaKTHYe CKIX
3aHATUM U
nabopaTopHBIX
paboT

@®opMbI U MeTO/IbI KOHTPOJISI U OLIeHKU Pe3y/IbTaToB 00yUYeHus! 10/DKHBI TT03BOJISITh TTPOBEPSTH Y
00y4aroIuxcsi He TOJILKO C(hOPMHPOBAHHOCTD TIPOQe CCHOHA/TLHBIX KOMITETEHIUH, HO U Pa3BUTHE
00IIMX KOMITeTeHL[UI 1 00eCTIeunBarOLUX X YMEHHM.

KOMIIeTeHLIH)

Pe3ynbrarbl (0CBOEHHBbIE 001He OcHoBHBbIe NT0Ka3aTe/u OI[eHKH!

pe3yJbTara

DopMBbI M METOABbI
KOHTPOJIAI M OLIeHKH

Pa3/IMUHBIM KOHTEKCTaM

OK1. Bribupathb crioco0bl pertieHust | - 060CHOBAaHHOCTb TTIOCTAHOBKH
3aza4 nipodeccoHaNIbHON | Liey, BbIOOpa U pUMeHeHust
JesITeTbHOCTU  TIPUMEHUTENbHO K | MeTO/I0B U CrIoCcO000B pellieHUs

ripodeCcCHOHaNbHBIX 3a/1ay;

- aJleKBaTHas OLleHKa U CaMOOL|eHKa
3¢ )eKTUBHOCTH U KaueCTBa
BBITIOJIHEHUS TPO¢he CCUOHATbHBIX
3a/au

OK2. Ncnonb30BaTh COBpEMeHHbIE | - UCII0/Ib30BaHMe Pa3/IMuHbIX
CpeicTBa TOMCKA, aHaJM3a W | MCTOUHHMKOB, BK/IIOUAsl /1eKTPOHHbIE
HMHTepIpeTaluy  UHPOpPMalluM, U | pecypchl, Mefuapecypchl,

NnuTepriperauys
pe3y/bTaToB
Hab/moeHul 3a
JleTeIbHOCThIO
oOyyarolerocst B
TipoLiecce OCBOEHUS
obpa3oBarenbHOM
MPOrpaMMBbl




I/IH(bOpMaU"I/IOHHBIe TEXHOJIOTUHU [JIs
BBITTIO/IHEHUA 3a/1a4
l'IpO(l)ECCI/IOHa]'IbHOI‘/JI AedaTe/IbHOCTHU

NHTepHeT-pecypcsl,
neproinuecKre U3JiaHus 1o
CreLMaTbHOCTH [i/1S pelleHus
ripodecCcHOHaNbHBIX 3a/1a4

OKS. [Tnanuposarb v
peayM30BbIBaTh cobcTBeHHOE
npodeccoHa/NbHOE U JIMUHOCTHOE
pasBUTHe, TNpeANpUHUMATETbCKYI0
JesITe/IbHOCTh B
ripodeccrioHaIbHOM ctepe,
WCI0/Tb30BaTh 3HaHUs 1o
(bvHaHCoOBOM rPaMOTHOCTH B

Pa3/IMYHBIX )KU3HEHHBIX CUTyallUAX

- JEMOHCTpALUA OTBETCTBEHHOCTHU
3d IIPUHATBIE pelIeHnA

- 000CHOBAHHOCTh CaMOAHa/IN3a
Y KOPPEKLIUS Pe3y/bTaToB
coOCTBeHHOM paboThI

OKA4. SddekTrBHO
B3aMMO/IeiCTBOBaTh M paboTaTh B
KOJJIEKTUBE U KOMaH/ie

- B3aUMO/JEICTBHE C
00y4JarolMMUCs, TIperiofiaBaTesIsiMU
Y MacTepaMu B xojie 00yueHwusl, C
DPYKOBOJUTESIMUA yueOHOU U
TIPOM3BO/ICTBEHHOM MPaKTHK;

- 000CHOBaHHOCTbH aHa/M3a PaboThI
Y/IeHOB KOMaH/Ib! (TTO{YMHEHHBIX)

OK5. OcyiiecTBisaTe YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAL[MI0 Ha
roCyJ,apCTBEHHOM SI3bIKe
Poccuiickonn ®epepaliun C yuyeTom
0coOeHHOCTell  COLMaIbHOIO

Y KyJIbTYPHOTO KOHTeKCTa

-'PAMOTHOCTDb YCTHOﬁ
Y IMCbMEHHOM pedn,

- ICHOCTb (hOpMY/TUPOBaHUS
Y U3JI0’KEeHHUSI MbIC/IeN

OK6. [IlposiByiATb  rpaXkZaHCKO-
MaTpUOTHUYe CKYHO TIO3ULIUIO,
JleMOHCTPUPOBATh 0CO3HaHHOe
roBefieHue Ha OCHOBe

TPaJULIMOHHBIX 00IIleue/10BeYeCKUX
1[eHHOCTel, B TOM UHCJie C y4eTOM
rapMOHHU3alUM MeXXHal[MOHaTbHBIX
U MEeXDEe/IUTMO3HbIX OTHOLLEHUH,
MIPUMEHSTh CTaH/apThI
aHTUKOPPYMLIMOHHOTO MOBE/IeHNs

- coO/r0ZIeHre HOPM TIOBe/IeHHSI BO
BpeMsi yUeOHBIX 3aHATHIA

Y TIPOXOKAEHUS yueOHOH

Y TIPOM3BO/ICTBEHHOM MPAaKTUK




OK?7. CopelicTBOBaTb COXPaHEHHIO

- 9(ppeKTUBHOCThH BBITOTHEHUS

OKpYy>Katolei cpefibl, | paBU/I TEXHUKU 6e30MacHOCTH
pecypcocbepe)keHuto, TIPUMEHSITh | M OXpaHbl TPYZia BO BpeMsi yueOHbIX
3HaHWs 00 W3MeHeHHMM KIMMaTa, | 3aHSATHH, P MPOXOXKAEHUN
TIPUHLIMITHI Oepe>k/TUBOrO | yueGHOM U TTPOM3BOACTBEHHOM
TIPOU3BO/ICTBA, 3¢ (deKTUBHO | TIPaKTHK;
JeliCTBOBaTh B Upe3BblUalHbIX
CUTYaIsIX - 3HaHUe U UCTI0/Ib30BaHue
pecypcocbeperariux TeXHOI0T Ui
B 00/1aCTH 3/1€KTPOHUKU
¥ 11pubopoCcTpoeHus
OK8. MUcnonb3oBaTh  cpefcTBa | - 3)PeKTUBHOCTb WCIOMb30BaHUSs
(r3rueckou KYJ/IBTYPbI JJ/1s1 | ’HOPMAaLMOHHO-
COXpaHeHHsI u YKpeIruieHus1 | KOMMYHHUKALIMOHHBIX TeXHOIOTHUH
3/I0POBbSI B niporiecce | B ipodecCUOHaTbHOM

npodecCHOHaIbHOU  JIesiTe/TbHOCTH

AedaTe/JIbHOCTH COIJIaCHO

U TIOfJep)KaHusi HeoOXoAUMOro | (OpMHUpPYyeMbIM yMEHUSM U
YPOBHS (u3nyecko | osyyaeMoMy MpakTUUeCKOMY
NIO/AIrOTOB/IEHHOCTH OIBITY

OK.9 [Tonb30BaThCd | - 3¢(eKTUBHOCTL UCTIOIb30BAHUS
npo¢eCcCrOHaNbHON B NpOo(heCCHOHATBbHON
JIOKyMeHTal e Ha | IesiTe/IbHOCTH He0OX0qUMOi

rocyaapCTBeHHOM KW HWHOCTPdAHHOM
A3bIKaX

TeXHHUYe CKOU AOKYMEHTallhu, B TOM
quciie
Ha MHOCTPAHHOM f3bIKe
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