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1. ACIIOPT PABOYEM MPOT'PAMMBI JUCIHUATIJIAHBI
M/IK.04.02 TectupoBaHnue BCTPAaHBAEMOI'0 IPOrPAMMHOI0 00eceYeHust

1.1. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

Vuebnas aucuumuumHa MJIK.04.02 TectupoBaHue BCTPauBaeMOro IMPOrpaMMHOIO
oOecrieyeHHsl SBJISIETCSI 4acThi0 MPOGECCHOHAIBHOrO IMKJIA OCHOBHOM MNpOgecCHOHaTbHON
oOpa3zoBaTenbHOi mporpaMmbl B cooTBeTcTBUHU ¢ PI'OC mo cnermansrocT 09.02.11 Pa3paboTka
U yTpaBJeHHEe IPOrpaMMHBIM 00eCIieueHUEM.

JlucuuiuinHa — peanusyeTcs B TPAAMLUMOHHOM  (Qopmare, C  HCIOJb30BaHHEM
WHTEPAKTUBHBIX (POPM MpOBeIeHUS YUeOHBIX 3aHATHI, B CHHXPOHHOM U aCUHXPOHHOM PEKHME
Ha 06pa3zoBarensHoi iatdopme FOPAMT https://urait.ru/.

1.2. llesp ¥ IJIaHUPYeMbIe Pe3yJIbTATHI 0CBOCHUS THCHUILINHBI

Conepxxanne mporpammbl  yueOnorr MJIK.04.02 TectupoBanme BCTpanBaeMoro
IPOrpaMMHOTO OOECTeUeHUs] HAMpaBlIeHO Ha JOCTIKEHHE CIICAYIOIIeH IeNd: YCBOCHHUE
OCHOBHBIX MOHSITUH, KATETOPHI, TCPMUHOB M OMPEEICHUI, OTHOCAIIUXCS K TEOPUHU U MPAKTHKE
MOCTPOCHUS U UCTIOIh30BaHUS 0a3 JTaHHBIX

Pe3ynbraTroM OCBOEHHS TPOrpaMMBbI SIBISIETCS OBJIaJICHHE OOYYAIOIIMMHCS OOIIMMH
komneteHnusiMu (OK), npodeccuonansabie komnereHuu (I1K) u muaHOCTHRIMU pe3ynbTaTaMu
(JIP):

OO0mme KoMNeTeHINHA:

OK 01. Bei6upats criocoObI penieHust 3a1a4 npoeccruoHanIbHON AeITEIbHOCTA MPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTh COBpPEMEHHBIE CpEJCTBAa I[OMCKA, aHalu3a M HMHTEpIpeTalnuu
uHbopMaui U MH(GOPMALMOHHbIE TEXHOJOTHH JUIsl BBIIIOJHEHUS 3a7ad Npo¢ecCHOHAIbHOU
NesTEeIbHOCTH;

OK 03. IInanupoBaTh U pealM30BbIBATh COOCTBEHHOE MpPO(EeCcCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEIIPUHUMATENBCKYIO JEATEIbHOCTh B MpodeccuoHaIbHOM cdepe, UCIonb30BaTh
3HAHHUSA 10 MPABOBOM U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTuBHO B3auMOeHCTBOBATh U pab0OTaTh B KOJUICKTUBE U KOMAH/IC;

OK 05. OcymecTBiATh YCTHYIO U MMCbMEHHYI0 KOMMYHHKAIMIO HA TOCYIapCTBEHHOM S3BIKE
Poccuiickoii @enepanui ¢ y4eToM 0COOEHHOCTEN COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. IIposiBiATh rpa)kIaHCKO-NIATPUOTHYECKYIO MO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX POCCUICKUX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHHU3AlMM MEXHAIUOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOILECHUH,
IPUMEHSATH CTAaHAAPThl aHTUKOPPYILIHOHHOTO TTOBEACHMUS;

OK 07. ConeiicTBOBaTh COXpAaHEHHIO OKPY>KaIOLIEH cpeibl, pecypcocOepekeHUI0, IPUMEHATh
3HaHUS 00 U3MEHEHWM KJIMMara, MPUHLUIBI OEepeXIMBOrO MPOU3BOJACTBA, 3()PEKTUBHO
JIeICTBOBAThH B UPE3BBIYAIHBIX CUTYAIHSIX;

OK 08. Hcnonb3oBaTh cpelacTBa (U3MYECKON KyJIbTYypbl A COXpPAaHEHUS M YKpEIJICHUs
30pOBbsl B Tpolecce Mpo(hecCHOHATBbHOW IEesATeNbHOCTH U MOJJAEpKaHUS HEoOXO0IUMOro
yYpOBHS (PU3UYECKON MOATOTOBICHHOCTH;

OK 09. Ilonp3zoBaThCcsi mpodeccHOHANBHOM JOKyMEHTallMed Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

IIpodeccuonanbHbIe KOMIETEHIIUN:

IIK 4.1. PazpabaTbiBaTh anmapaTHbie HHTEPGEHUCH U IpaiBephl.

[1IK 4.2. Peann30BbIBaTh ONTUMHU3AIMIO PECYPCOB BCTPAMBAEMBIX CHUCTEM.

[1K 4.3. PazpabarbiBaTh BCTpauBaeMble MPOTrPAMMHBIE MOYJTH.

[1K 4.4. Peanu3oBeiBaTh HHTEPPEIC B3aUMOICHCTBHS KOMIIOHEHTOB BCTPAUBAEMBIX CHCTEM.
[IK 4.5. BpINOMHATH TECTUPOBAHUE U OTIAJKY BCTPAUBAEMBIX CHCTEM.


https://urait.ru/

JINYHOCTHBIE pe3yJIbTaThI:

JIP 1 Oco3naromuii ceds rpaxaanuHoM Poccnn u 3anmutaukom OTeyecTBa, BEIPAXKAIOIHA
CBOIO POCCUHCKYIO HIEHTHYHOCTh B MOJUKYJIBTYPHOM U MHOTOKOH(ECCHOHATBHOM POCCUHCKOM
o0I1ecTBe, U COBPEMEHHOM MHpPOBOM coobiectBe. Co3HAIOMUN CBOE €JMHCTBO C HApPOJOM
Poccnn, ¢ PoccmiickuM rocy1apcTBOM, AEMOHCTPHUPYIOIIMI OTBETCTBEHHOCTh 3a PA3BUTHE
cTpanbl. [lposiBisitonuii roTOBHOCTh K 3amuTe POIUHBI, CIOCOOHBIM apryMeHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET U IOCTOMHCTBO Hapoaa Poccuu, COXpaHsITh U 3aIMIAaTh HCTOPUIECKYIO
npasay o PoccuiickoM rocymapcrse.

JIP 2 IIposBisiromuii aKTUBHYIO I'PAKJAHCKYIO MTO3HMIIMIO0 HA OCHOBE YBAJKECHHSI 3aKOHA U
NpaBOMOpPsJIKA, MpaB M CBOOOJA COTpa)KaH, YBRXEHUS K HCTOPUYECKOMY U KYJIbTYPHOMY
Hacienuioo Poccun. OCO3HAHHO U JIEATEIBHO BBIPAXKAIOMIMKM HENpUATHE IUCKPUMHUHAIMM B
o0IiecTBe IO COLMANbHBIM, HALMOHAJIBHBIM, pEJIMTHO3HBIM MpPU3HAKAM; OJKCTPEMH3Ma,
TEppOpU3Ma, KOPPYMNIMH, aHTUTOCYJAapCTBEHHON nedrenbHOcTH. OOnanaromuil  OnbITOM
IPaXJIAHCKOW COIMANbHO 3HAYMMOM JEATENbHOCTH (B CTYJCHUECKOM CaMOYIpaBJICHUH,
NOOPOBOJIBYUECTBE, JKOJOTUYECKUX, MPHUPOJOOXPAHHBIX, BOEHHONMATPUOTUYECKUX U  Jp.
00BbEIMHEHUSAX, aKUUAX, Mporpammax). [IpuHumarommii ponb wu30uparesns W y4yacTHHKA
OOIIECTBEHHBIX OTHOLICHHM, CBA3aHHBIX C B3aUMOJICHCTBHUEM C HAPOJHBIMU U30pPAHHUKAMH.

JIP 6 OpueHTHpOBaHHBIN HAa MPOGECCUOHATIBHBIE TOCTUKEHUS, 1EATEIHO BBIPAXKAIOLIHIHA
[O3HABaTEJIbHbIE MHTEPEChl C YYETOM CBOMX CIOCOOHOCTEH, 00pa3oBaTeiabHOro0 U
npo¢ecCHOHaIBHOI0 MapIIPYTa, BEIOPAHHOM KBATU(HUKALMH.

JIP 7 Oco3Haomuid U JESTENbHO BbIPAKAIOLIUN NPUOPUTETHYIO LEHHOCTh Ka)I0M
4eJI0BEYECKOM KU3HHU, YBAXKAIOIIUI JOCTOMHCTBO JINYHOCTH KaX/10TO YeI0BEKa, COOCTBEHHYIO U
Yy)Kyl0 ~ YHMKQJIbHOCTb, CBOOOJY  MHPOBO33PEHYECKOrO0  BBIOOpA, CaMOONIPEICIICHHUS.
[IposiBrstromuii 6epexIMBOE U YYTKOE OTHOLICHHE K PEIMIHMO3HOM NMPUHAJUIEKHOCTH KaXKJI0TO
YeJIoBEeKa, MPelyNpeIuTeNIbHbIN B OTHOIIEHUH BBIPAKEHUS MIPaB U 3aKOHHBIX UHTEPECOB IPYIHX
TIOJEH.

JIP 8 TlposiBisirommii ¥ JEMOHCTPUPYIOUINI yBa)KeHHE 3aKOHHBIX MHTEPECOB U IpaB
npeACcTaBUTeNIell Pa3IUYHbIX STHOKYJBTYPHBIX, COLMAJIbHBIX, KOH(PECCHOHAJIBHBIX TIpyHNI B
pOCCHUICKOM O0O0IIE€CTBE; HAIMOHAIBHOIO JIOCTOMHCTBA, PEJIMTHO3HBIX YOeXJAEHUH C ydyETOoM
COOJIIOJICHUsSI HEOOXOAMMOCTH O0ECTeYeHNsT KOHCTUTYLHMOHHBIX MpaB M CBOOOJ TpakIaH.
[ToHnMaromuii ¥ AESATENBHO BBIPAXKAOLINI IEHHOCTh MEXPEIUTHO3HOTO U MEKHAIIMOHAIBHOTO
corlacus JIOJed, TrpaxnaaH, HapogoB B Poccum. Belpaxarommii CONpPUYacTHOCT K
IPEYMHOKEHUIO U TPAHCIALMUU KyJIbTYPHBIX TPagulUil M IIEHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHIICKOr0 rocy1apcTBa, BKIIOUEHHBIH B OOLIECTBEHHbIE MHUIIMATHUBbI, HAIIPABJICHHBIE HAa UX
COXpaHEHUE.

JIP 9 CosHarommii 1IEHHOCTh XKU3HHU, 3/I0pOBbs U OezomacHocTu. CobOmrogarouiuii u
POTaraHIuPYIONIUI 3I0POBbI 00pa3 KU3HHU (3I0POBOE MTUTAHKUE, COOJTFOICHNE TUTHEHBI, PEKUM
3aHATUHI U OTJbIXA, (U3HUECKast aKTUBHOCTH), IEMOHCTPUPYIOIIUNA CTpeMIIEHHE K (PU3NYECKOMY
COBEPIIEHCTBOBaHMIO. [IposBIsIOmNii co3HATENPHOE M OOOCHOBAaHHOE HENPHATHE BPEIHBIX
IPUBBIYEK U OMNACHBIX HAKJIOHHOCTeH (KypeHHe, YNOTpeOJeHHe alKoroys, HapKOTHKOB,
IICUXOAKTUBHBIX BEUIECTB, a3apTHBIX HWIP, JIOOBIX (GOpPM 3aBUCHMOCTEH), JECTPYKTHBHOTO
NIOBEJICHUS B OOIIECTBE, B TOM YHCIIE B IUPPOBOH cpese.

JIP 16 CooTBeTCTBYIOUIMI OXUAAHUAM padbOTONATENEH: KpPEaTUBHO MBICISIINMI,
3G(GEKTUBHO  COTPYAHUYAOUMH €  JIPYyIrMMH  JIIOJbMM, OCO3HAHHO  BBIMOJIHSIOLINMA
npodeccuoHaIbHbIE TPEOOBAHMS, PACTIPEICISIIOIINI BpeMs U IPyTHe PECYPCHI IS BHIIOTHEHUS
IIOCTABJICHHOW 3aJadyl B YCTAaHOBJICHHBIM CpPOK, OTBETCTBEHHBIH, AMCLUIIIMHUPOBAHHBIM,
1L1€JI€y CTPEMJIEHHBIM, CTPECCOYCTONYUBBIN.

JIP 17 JlemoHCTpupyrOUMd KyJbTYypy pe€4d, B TOM 4YHUCIE€ B JI€JIOBOU
HepenrcKe/IeperoBopax, CioCOOHBIN MPE3eHTOBATh ce0s M MPOIYKT MPOopeCCHOHATHLHON
JlesATeIbHOCTH.

JIP 18 JleMOHCTpUpYIOIIUKA CIIOCOOHOCTh MCIOJIb30BaTh B LIM(PPOBOH cpeie pazIudHbIe



U(POBBIE CPEICTBA, TMO3BOJSIONIME BO B3aUMOJICHCTBUU C JAPYTUMHU JIFOJBMHU JIOCTHTaTh
MOCTABJIEHHBIX IIEJICH; MPEAYTPEKAAONTUN COOCTBEHHOE M UY>KOE JIECTPYKTUBHOE MOBEICHHUE B
CETEBOM IIPOCTPAHCTBE.

C wuenbio OBNAJEHUS YKa3aHHBIM BUJAOM MNPO(PECCHOHATBHON JEATETBbHOCTH U
COOTBETCTBYIOIIUMHU NMPOPECCHOHATBHBIMU KOMIIETEHIIUSIMU OOY4YaIOIIUNCA B XOJE€ OCBOEHUS
JIOJKEH:

Ymerb
Br1bupats criocoOsblI penienus 3aay npo(ecCHoHaNbHON NesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
Hcnonp30BaTh COBpeMEHHBIE CPEACTBA IOMCKA, aHAIN3a U MHTEPIIPETAllul HH(POpMAIUHU, U
MH(GOPMaIMOHHbBIE TEXHOJIOTUY JJISl BBIMOIHEHUS 3a/1a4 MPOPECCHOHANIBHOMN A€ATeIbHOCTH
[InaHupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U TUYHOCTHOE PA3BUTHE,
IpeIPUHUMATEILCKYIO I€ATEIbHOCTh B IPO(ecCHOHANbHOM chepe, UCI0NIb30BaTh 3HAHUS
10 IPaBOBOM M (PMHAHCOBOI IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYalHUsAX
D¢ heKTUBHO B3aMMOICHCTBOBATh M Pa0OTATh B KOJUICKTHBE M KOMaH/IE
OcCy1LecTBIATh YCTHYIO U IUCbMEHHYIO KOMMYHHUKALIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ y4eToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA
[IposABIIATE IpaX1aHCKO-NATPUOTHUECKYIO NIO3ULIHIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX POCCUMCKUX JYyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B
TOM YHCJIE C yYETOM FapMOHHU3ALMU MEKHALIMOHAJIBHBIX U MEKPEJINTHO3HBIX OTHOLIEHUH,
IPUMEHATH CTaHAAPThl AaHTUKOPPYILIUOHHOIO OBEICHUS
CopnelicTBOBaTh COXPaHEHUIO OKPYIKAIOIIEH Cpeibl, pecypcocOepexeHNI0, IPUMEHSTh 3HAHUS
00 M3MEHEHUH KJIMMaTa, IPUHLIUIIBI OEpEKIMBOrO MPOU3BOICTBA, 3PPEKTUBHO 1EHCTBOBATh
B YpE3BBIYAIHBIX CUTYyaLUAX
Hcnonb30BaTh cpeacTBa GU3NYECKON KYIbTYPBI U1 COXPAHEHUSI U YKPEIJIEHUS 37J0POBbs B
npoiiecce Npo(ecCuoHaNbHOMN NesITeIbHOCTH U MOAJIEPKaHU HE0OX0AUMOTO YPOBHS
(bu3nYeCcKOil MOArOTOBIEHHOCTH
[Tonp3oBaTbes MpodeccnoHanbHOM JOKYMEHTaluel Ha TOCyAapCTBEHHOM U MHOCTPAaHHOM
A3BIKAX
pa3pabatbIBaTh ApaiiBepsl Ul yIIpaBlIeHUs allapaTHBIMU yCTPOWCTBAMU,
NPOEKTHPOBATH arIapaTHbie HHTEPQEHCHI I B3aUMOJICHCTBHS C IPYTHMHU YCTPOHCTBAMHU;
OTJaKUBaTh U TECTUPOBATh allllapaTHbIE KOMIOHEHTHI U UHTEepQeEiCh;
paboTaTh C MPOIIUBKON U BOCCTAHOBIIEHUEM BCTPAaWBAEMbIX CUCTEM;
pa3pabaTbIBaTh aNMapaTHYIO YacTh BCTPAUBAEMBIX CUCTEM;
IPOEKTUPOBATH U HACTPAUBATh CXEMBbI U N€YaTHbIE TIATHI;
MHTETPUPOBATH allapaTHYIO U IPOrPaMMHYI0 YaCTH IIPOEKTA;
paboTaTh C UHCTPYMEHTaMH MPOEKTUPOBAHUS allapaTyphl
ONTUMHU3UPOBATh KOJ U IaHHBIE /1151 yMEHbIIECHUS OTPEOIEHUS PECYPCOB;
pa3pabaTbIBaTh AJITOPUTMBI C YIETOM OTPAHUYEHHBIX PECYPCOB;
UCIIOJIb30BaTh MHCTPYMEHTHI IPOGUINPOBAHUS JUIsl BBISBIEHUS MPoOsieM
IIPOU3BOJUTENBHOCTH;
paboTaTh ¢ annmapaTHeIMH ycKkoputensimu, Harpumep FPGAs nmun DSPs
CO3/1aBaTh U HACTPauBaTh BCTPOEHHBIE ONEPALIMOHHBIE CUCTEMBI;
paboTaTh C MHOT'03a/Ja4HOCTBIO U YIIPABICHUEM 3a7a4yaMH;
pa3pabatbIBaTh ApaiiBepbl U CIykObl A1 BeTpauBaeMmbix OC;
o0ecreunBaTh Ha/IEKHYI0 padOTy BCTPauBAaEMbIX CUCTEM.
IIPOEKTUPOBATH U PEATTU30BBIBATH POTOKOJIBI /ISl B3aUMO/IEUCTBUS KOMIIOHEHTOB;
MHTETPUPOBATh BCTPAUBAEMBIE CUCTEMBI C CETSIMU M BHEIIHUMU YCTPOHCTBAMU;
oOecrieuynBaTh O€30MACHOCTh U HA/ICKHOCTh KOMMYHUKAITHH.
pa3pabaTbIBaTh U 3aIlyCKaTh TECTOBbIE CLICHAPUH U1 IPOBEPKU (YHKIIMOHATILHOCTH
BCTPAMBAEMbIX CUCTEM;



BBISIBIISATH M UCTIPABJISITH OIIMOKHM M HECOOTBETCTBHUS B paOOTE CUCTEMBI;
IIPOBOJIUTH AINIAPaTHOE U MPOTPAMMHOE TECTUPOBAHUE;
UCIIOJIb30BaTh MHCTPYMEHTHI aHAJIN3a M OTJIAAKH [T TOUCKA U YCTpaHEHUs IpobieM

3HaTh

" aKTyasIbHBIH IPOMECCHOHANBHBI U COMANBHBII KOHTEKCT, B KOTOPOM TIPHXOIUTCS paboTaTh
Y J)KUTh; OCHOBHBIE UICTOUHUKU MH(DOPMAILIUHN U PECYpCHI AJIS pelIeHus 3a/1a4 U Ipo0sieM B
npohecCuOHATEHOM W/HUJIN COLUAIIBHOM KOHTEKCTE;
QITOPUTMBI BBITIOJHEHUS paboT B MPO(ECCUOHATBHON M CMEXHBIX 00JIACTSIX; METOABI paboThI
B IIpo(hecCHOHANBHOM U CMEXHBIX chepax; CTPYKTypy IUIaHa AJisl peleHus 3a7a4; MopsI0K
OLIEHKHU PEe3yJIbTAaTOB PELIeHUs 3a1au MPO(PeCcCHOHANTBHOMN NesTeTbHOCTH
HOMEHKJIaTypa UH(GOPMAIIMOHHBIX HCTOYHUKOB, IPUMEHSAEMBIX B IPO(ECCUOHATILHON
NeSITeIbHOCTH; IPUEMBI CTPYKTYpHUpOBaHus HH(popMarun; GpopMaTt opopMIIeHUS pe3yIbTaTOB
novcka MH(OpMaIHK, COBPEMEHHBIE CPEICTBA U YCTPOKCTBAa MH(OPMATU3ALIUN; TOPSAJOK HX
NPUMEHEHHUS U IporpaMMHoOe obecredeHre B Npo(ecCHOHAIBHOM AesITEIbHOCTH B TOM YHCIIE
C UCIMOJIb30BaHUEM LIU(PPOBBIX CPEICTB
CopepxaHue akTyalbHONH HOPMaTHUBHO-IIPABOBOM JOKYMEHTALIMK; COBPEMEHHAs Hay4Has U
npodeccuoHanbHas TEPMUHOJIOTHS; BOZMOXKHbBIE TPAEKTOPUU MPO(HECCHOHATBHOTO Pa3BUTHS
U caM000pa30BaHMs; OCHOBBI IPEANPUHUMATENIBCKOM NeSATEIbHOCTH; OCHOBBI (P MHAHCOBOM
rPaMOTHOCTH; IIpaBUiia pa3pabOTKKU OU3HEC-TUIaHOB; OPSAAOK BHICTPAUBAHUS [TPE3ECHTALINH;
KpeIuTHbIE 0AaHKOBCKHE MPOAYKTHI
MICUXOJIOTMYECKUE OCHOBBI JIEATEIbHOCTH KOJIJIEKTUBA, IICUXOJOTHYECKUE OCOOEHHOCTH
JIMYHOCTH; OCHOBBI IIPOEKTHOM EATENBHOCTH
0COOEHHOCTH COLMAIBHOTO U KYJITYPHOIO KOHTEKCTa; ITpaBuiia 0OPOPMIICHUS JOKYMEHTOB U
MOCTPOCHUS YCTHBIX COOOIIEHHHA
CYLIHOCTb I'PaXKAaHCKO-NATPUOTHUECKON MO3UIIMH, OOIIIEUEI0BEYECKUX [IECHHOCTEH;
3HaYMMOCTb MTPO(PECCUOHATILHON EATEIIbHOCTH 10 CIIEUAIbHOCTH; CTAaHAAPTHI
AHTUKOPPYILIMOHHOIO MOBEICHHUS U TIOCIEICTBUS €r0 HapyIIeHUS
IpaBUiIa HKOJIOTUYECKOM 6€30MMacHOCTH MPH BEJICHUH PO(ecCHOHATBHOM e TeTbHOCTH;
OCHOBHBIE PECYPCHI, 33JIeHICTBOBAHHbIE B MPOPECCHOHATBHON AESITETbHOCTH; TyTH
obecrieueHus pecypcocOepeXeHus; TPUHIMIIBI OepeKITUBOrO IPOU3BOJICTBA; OCHOBHBIE
HaIpaBJICHUS! U3MEHEHUS KJIMMaTHYECKUX YCIOBUM pernoHa
poJib hru3nYecKol KyJIbTYphl B OOLIEKYIBTYPHOM, MPO(GECCHOHATIEHOM U COLIMAaIbHOM
pa3BUTHH YeJIOBEKA; OCHOBBI 3[0POBOTO 00pa3a KU3HHU; YCIOBUS MPOPEeCcCHOHATHHOMN
JESTENIbHOCTH U 30HBI PUCKA (PU3UYECKOTO 3A0POBbs ISl CTIEIUAIbHOCTH; CPECTBA
NpOPHUIAKTUKN TIEPEHATIPSKEHUS
MpaBHJia TOCTPOCHUS MPOCTHIX M CIOKHBIX MPEIOKEHHUH Ha TPO(heCCHOHATEHBIE TEMBIL;
OCHOBHBIC 00IIEYTTIOTPEOUTEIBHBIE T1aroJibl (OBITOBas M MPOQPECCHOHATBHAS JICKCHUKA);
JEKCUYECKUI MUHUMYM, OTHOCSLIMICS K OMMCAHUIO PEIMETOB, CPEICTB U MPOLECCOB
npoQeCcCHOHATBLHOMN IS TEIFHOCTH; OCOOCHHOCTH POU3HOIICHHUS; TIPABUIIA YTEHUS TEKCTOB
npodeccuoHaNbHON HalIPaBICHHOCTH
NPUHIMIEI pabOTHI anmapaTHbIX HHTEP(HEHCOB U MPOTOKOJIOB CBA3H;
OCHOBBI apXUTEKTYPbl MUKPOKOHTPOJUIEPOB U MUKPOITPOLIECCOPOB;
IPUHLIUIIBI paOOTHI IPaiBEPOB YCTPONUCTB;
cnenuduKanuio annapatHeix uHTepdericon, Takuex kak SPL, [2C, UART;
IIPUHLUIIBI BCTPAUBAEMOM CUCTEMHOU apXUTEKTYPBHI;
OCHOBBI ApXUTEKTYPbI U XapaKTEPUCTUKU PA3TMUHBIX allapaTHBIX MIATHOpM;
IPUHLIMIIBI IPOEKTUPOBAHUS CXEM U MEYaTHBIX IJ1aT;
MHCTPYMEHTBI M TEXHOJIOTUU JJIsl pa3paOO0TKH alllapaTHO YacTH BCTPAUBAEMBIX CUCTEM;
IPUHLIMIIBI MHTETPALlMy alfapaTHbIX U IPOTrPAMMHBIX KOMIIOHEHTOB;
YCTPOKCTBO ONEPALMOHHBIX CUCTEM PEaJIbHOTO BPEMEHU
IPUHLIUIBI pa0OThl BCTPAaUBAEMBIX CUCTEM U OTPAHUUYEHUS 110 PECypcaM;



OCHOBBI OITUMH3ALIMHU KOJ1a ¥ IaHHBIX;
METOJIbl U MHCTPYMEHTHI IPOGUIMPOBAHUS U aHATIN3a IPOU3BOAUTEILHOCTH;

TEXHOJIOTMH allapaTHOI0 YCKOPEHUS U UX PUMEHEHHUE.

MIPUHLIUIIBI paOOTHl BCTPAaUBAEMBIX ONEPAIMOHHBIX CUCTEM;

apxUTeKTypy U KoHpuryparuu RTOS;

MPUHLIUIIBI paOOTHl MHOT033JJaYHOCTH U TUTAHUPOBAHMSI 3a/1a4;

OCHOBBI pa3pabOTKH JpailBEPOB JJIs1 BCTPAUBAEMBIX CHCTEM.

pa3paboTKy MoyJiell HHPOPMAIIMOHHOM CHCTEMBI B COOTBETCTBUU C TEXHUYECKHUM 3a/1aHUEM;
METOOJIOTHIO Pa3pabOTKU MOAyJIel HH(POPMAITMOHHON CHCTEMBI;

OCHOBHBIE HHCTPYMEHTHI pa3paboTKH.

IIPUHLIAIIBI U METO/Ibl TECTUPOBAHHUS BCTPAUBAEMBIX CUCTEM;

0COOEHHOCTH OTJIaJIKU BCTPAUBAEMbIX CUCTEM U MHCTPYMEHTHI JIJIsl HEE;

HPUHIUIBI paObOTHI 3MYJIITOPOB U CUMYJIITOPOB;

METO/IbI aIMapaTHOTO U MPOTrPAMMHOI0 TECTUPOBAHUS

BiiageTh HaBBIKAMU:

— pa3paboTKu IpaiiBepOB yCTPONCTB Il BCTPAUBAEMBIX CUCTEM;

— MPOEKTHPOBAHUS U HACTPOMKHU anmnapatHbiX uHTepdericon, Takux kak SPI, [2C, UART;
— paboThl ¢ MUKPOKOHTPOJIIIEPAaMHU U MUKPOIPOLIECCOPAMH;

— HHTEerpanyy U TeCTUPOBAHUS allllapaTHBIX KOMIIOHEHTOB;

— paboThl ¢ KOHKPETHBIMH alllapaTHBIMU MJIaT(GOpMaMu, TAKUMHU KaK MUKPOKOHTPOJIJIEPHI,
FPGA, SoC;

— IPOEKTHPOBAHUS CXEM U IEUaTHBIX IIAT;

— HCII0JIb30BAHUS HHCTPYMEHTOB JUIsl pa3pabOTKU alnapaTHON YaCcTH BCTPAUBAEMBIX CHUCTEM;
— HHTErpaluy anmnapaTHbIX U IPOrpaMMHBIX KOMIIOHEHTOB;

pa3paboTKy MPUIIOKEHUH TI0J] ONlepallMOHHbIE CUCTEMBI pealibHOro BpeMeHu (RTOS)

— ONTUMM3ALMH UCIIOJIB30BAHMS IAMATH U MPOLIECCOPHOIO BPEMEHH BO BCTPAUBAEMBIX
CUCTEMaXx;

— pa3paboTKu anropuTMoB i 3PPeKTUBHOI pabOThI ¢ OTPaHUYEHHBIMU PECYPCAMU;

— Npo(UINPOBAHUA U aHAJIN3A IPOU3BOIUTEIBHOCTH BCTPAUBAEMBIX CUCTEM;
UCIIOJIb30BaHUS AIIapaTHBIX YCKOPUTENEH I ONTUMH3ALUN PaOOTHI.

— pa3paboTKu NpUII0KEHUH MO/ ONlepallMOHHbIE cCUCTEMBI peaibHoro BpemeHu (RTOS);

— KOH(UTyparuu u HACTPOUKH Apa ONEPALMOHHON CUCTEMBI;

— paboThI ¢ IUIAHUPOBIIMKAMH 33]1a4 U MHOT033JauHOCTbIO;

peanu3anuu ApaidBepoB sl pabOThI ¢ aNMapaTHBIMU PECYPCAMH.

— pa3paboTKH MPOTOKOJIOB B HHTEP(EHCOB B3aMMOCHCTBHSI MEKIY KOMIIOHCHTAMHU
BCTPAaUBAEMBbIX CUCTEM;

— HHTErpaluyu BCTPAaWBAaEMbIX CUCTEM C BHEITHUMH YCTPONCTBAMU U CETAMU;

paboThI C pa3TUYHBIMU KOMMYHUKAIIMOHHBIMU MTpOTOKONamMu (Hampumep, Zigbee, UART, SPI,
CAN, Ethernet).

— CO3/1aHMS TECTOBBIX CILIEHAPUEB U €MHUI] TECTUPOBAHUS JIJIs1 BCTPAUBAEMbIX CHCTEM;

— OTJAJKHU U aHaiIu3a mpo0jeM B paboTe BCTPAauBaEMbIX CUCTEM;

— HCIIOJIb30BAHUS UHCTPYMEHTOB U 000pYAOBaHUS U TECTUPOBAHUS alapaTHBIX U
IPOrpaMMHBIX KOMIIOHEHTOB;

paboThI C SMYISTOPAMH U CUMYJISITOPAMU JJIsl BCTPAUBAEMBIX CUCTEM

2. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI
2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOIl padoThI

Buj yueoHoii padoThl ‘OﬁLeM 4acoB



MaxkcuMmajbHas yyeOHasi HATpy3Ka (Bcero)

108

O0s13aTeIbHas aAyINTOPHAas YueOHasi HArpy3Ka (Bcero)

86

B TOM YHCJIC:

Jlexuun

32

[IpakTryeckue 3aHsTHS

54

CamocTosiTesbHas padboTa

18

[IpomexxyToUHas aTTecTarys B GopMe 3a4eTa ¢ OLIEHKOW — 7 ceMecTp

2.2. TemaTn4ecKuii IJIaH U CoAcpKaHuEe NUCHUITJIUHDBI

HaunmenoBanue
pa3aesioB U TeM

Conep:xaHue yueOHOro MaTepuasa, JjadopaTtopHbie
patoThHI U MPaKTHYeCKHE 3aHATHS,
CaMOCTOfITeIbHAasi padoTa o0yyaIuxcs

Oo0LeM
4acoB

YpoBenb
OCBOEHHUA

Tema 1.
Bepugpuxanus,
TeCcT-AU3aiiH,
IOHUT-
TeCTUPOBAaHHE

Jlekuus

Ocobennoctu TectupoBanusi embedded-cucrem
Tunsl TECTOB: unit, integration, system, field
TecT-gu3aiin misg embedded: SKBUBaJIGHTHOCTb,
TPaHUIIBL, IEPEXOIbI

Bgenenue B TDD, CI, mocking okpy:xeHus
IOnut-rectol: Ceedling, Unity, GoogleTest

10

IIpakTHyeckoe 3aHATHE

1. Hanmucanue MOAyIbHBIX TECTOB Ha (PYHKIIHIO
¢bupTpanuu

2. I'enepariusi 0T4eTa MOKPHITUSA

3. Ucnonb3oBanue Ceedling + Fake Function
Framework

4. lMoaxmrouenue GoogleTest mst C++

5. Peanuzanms Tecta ¢ MOK-JaTYUKOM TEMIEPATYPbI

18

YcTHBINH/
NUCHEMEHHBIN
onpoc

CamocTosiTe/ibHasi padoTa 00y4yarouuxcst
HN3y4yeHue 0CHOBHOI U JOMOJHUTEIbLHOM
JINTEPATypPhI MO TeMe:

Kotnsipos, B. I1. OcHOBBI TECTUPOBaHUS
IPOTPaMMHOTO obecrieueHus | yueOHoe mocooue ams
CIIO / B. I1. KotnsipoB. — 2-¢ u3a. — Capatos :
[Tpodobpazosanue, 2025. — 336 c. — ISBN 978-5-
4488-0364-2. — TeKCT : NEeKTPOHHBIH //
DIEeKTPOHHBIN pecypc nudpoBoii 00pazoBaTEILHOM
cpenbl CITO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/153351

Tema 2.
HNuTerpanus,
HArpy3Ka, TecThl
0e3omacHocTH

Jlexkuust

WNHTerpalinoHHOE TECTUPOBAHUE MOJTYJICH:
SPI+UART, RTOS+CAN

Harpy3ounoe tectupoBanue: namsats, CPU, 1/0
Crpecc-tectsl 1 failover cuenapun
TecTtupoBaHue 0TKa30yCTOWYMBOCTU U BPEMEHU
peakuuu

AcriekTbl 0€30MaCHOCTH U TECTUPOBAHUE HA
MIPOHUKHOBEHHUE

10

IIpakTH4yeckoe 3aHATHE
1. [TpoBepka yCTOMYMBOCTH MOAYJISl K JOHOBOMY

18

VYcrHbit/
OUCHMEHHBIN



https://profspo.ru/books/153351

mymy (uHTepdeiic + 3anaun)

2. Nsmepenne 3arpy3ku CPU mipu 1000 coObITHIA/CeK
3. Maunmanyst HaMepeHHOTro cO0s U aHAIIU3 JIOTOB

4. Nabeknusa ommbok uyepe3 UART

5. TecT Ha BOCCTAHOBJICHHE CBSI3M IOCJIE OOphIBA

orpoc

CamocTrosiTesibHAsi padoTa 00y4arOIMXCst
HN3y4eHue 0CHOBHOM U A0IOJHUTEIbHOM
JINTepaTyphl MO TeMe:

Kotnsipos, B. I1. OcHOBBI TECTHpPOBaHUS
MporpaMMHOTO obecrieueHus : yaeOHoe mocodue st
CIIO / B. I1. Kotnsapo. — 2-e uza. — Caparos :
[TpodobpazoBanue, 2025. — 336 c. — ISBN 978-5-
4488-0364-2. — TeKcCT : dNEKTPOHHBIIH //
DneKTpOHHBIN pecypc nudpoBoit 00pazoBaTeIbHON
cpensl CITIO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/153351

Tema 3.
HNHcTpyMeHTBI

TECTUPOBAHUA U
CI/CD

Jlexkuus

Hcnons3zoBanne cumysitopoB (QEMU, Proteus)
Hardware-in-the-loop (HIL), crenas! 1 MakeTs
Huterpamus CI/CD c Tectamu

AHanu3 MoKphITUs Koja, naTerpanus Allure
[ToaroroBka cpenbl sl perpecCUOHHOTO
TECTUPOBAHUS

12

IIpakTHyeckoe 3ansTHE

1. 3anmyck Tecta npomuBku B QEMU

2. Cuenapuii HIL ¢ BHemHuUM ycTpoiicTBOM

3. [Toctpoenue CI ¢ 3Tanom UHTErPallMOHHOTO TeCTa
4. I'eneparus Allure-otyera

5. Hactpoiika cTena ass nojieBbIX UCTIBITAHUIN
(maT4mKu + JIorrep)

18

VYcrHblit/
NUCHMEHHBIN
onpoc

CamocrosiTeibHas padoTa 00y4aOIUXCH
HN3y4eHue 0OCHOBHOI U JOMOJHUTEIbHOM
JINTEpaTyphbl MO TeMe:

Kotnsipos, B. I1. OcHOBBI TECTHpPOBaHUS
MIPOrpPaMMHOT0 obecrieueHus : yuebHoe mocobue amns
CIIO / B. I1. KotnsipoB. — 2-¢ u3a. — Capatos :
[Tpodobpazosanue, 2025. — 336 c. — ISBN 978-5-
4488-0364-2. — TeKCT : 2NEKTPOHHBIH //
DeKTpOHHBIN pecypc nudpoBoii 00pazoBaTeNbHOM
cpensl CITIO PROFo6pa3oBanmue : [caiiT]. — URL:
https://profspo.ru/books/153351

IMarT

4

UTOro

108

3. YCJIOBUS PEAJIMBALIUU ITPOI'PAMMBI JIMCIIUITIJIMHBI

3.1 TpeOoBaHnus K MUHUMAJIbHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00ecnedeHHI0

I[J'Iﬂ IMPOBCACHUA y‘le6HLIX 3aHATHH HCIIOJIB3YHOTCA, 060py,Z[OBaHHBIe TCEXHUYCCKUMHU

cpeacTBaMu KaOuHeTel u JabopaTopuu. Peanuszamuss mporpaMMbl

UCHUTILINHEI

MJIK.04.02

TCCTI/IPOBaHI/Ie BCTpanBacMOTro HnporpaMmmMHOIoO obecrieueHust OCYHICCTBJIISICTCA B y‘le6HOM KaOuHeTe



https://profspo.ru/books/153351
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Pazpa®oTku 1 MHTETrpaluy IPOrPaMMHBIX PELICHUH, B KOTOPOM €CTh BO3MOXKHOCTb ITPOBOJIUTH 3aHATHS,
IPYIIIOBbIE U HHIUBUIyalIbHbIE KOHCYJIBTAIIMH, TEKYLIUH KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTALUIO,
KaK B TPaJAMLMOHHON (opMe, TaK U C MCHOJIb30BAHUEM HHTEPAKTHUBHBIX TEXHOJOTHMHM M pa3lUYHbIX
o0Opa3oBaTeNbHbIX METOAUK. VIMeroTcsl Takke yuyeOHble ayAUTOPUU JJIsi CaMOCTOSITEIbHON paloThl,
KaOWHETH! Ul MPOBEACHUS NMPAKTUUECKUX 3aHATHH, OCHAIlEHHblE 000PYJOBaHUEM, TEXHHUUECKUMHU
cpencTBamMu oOydeHMs M MaTepuaiaMu, yuntbiBaomumu tTpedosanus ®I'OC CIIO.

O6opynoBanue ydeOHOro KkaOWHETa: KOMIbBIOTEp JHOO0 HOYTOYK C MpeayCTaHOBICHHBIM
CTaHJAPTHBIM MPOTPAMMHBIM OOECIeYeHHEM, IIUPOKOMONIOCHBI JoCcTyn B ceTh MHTepHer.
Hcnonp3yercst b0 cBOOOIHO pacmpocTpaHsieMoe MPorpaMMHOe oOecrieueHne, JIMO0 MOCTaBIsieMoe
MO JIMLEH3UH 00pa3oBaTeNbHON OpraHM3alliM; MOCAJOYHBIE MECTa M0 KOJIMYECTBY OOydaroIIuXcs;
pabodee MeCTO IpernoaBaTessl; KOMIUIEKT y4eOHO-HATIISIHBIX TOCOOHI.

TexHudyeckue cpencTBa OOydeHUS: ISl OTOOpaXKEHUs MPE3EHTANA UCTIOIB3YeTCs] IPOEKTOP,
CTaI[MOHAPHBIH WM TIEPEHOCHOM 3KpaH 00 HHTEpaKTHBHAS T0cKa. B (unnane cosaansl Bce yCaoBus,

MO3BOJISAIONINE IIUPOKO UCIIOIB30BaTh B 00pa30BaTeIbHOM Ipoliecce HHPOPMAIMOHHbBIE TEXHOJIOTHH,
CBOEBPEMEHHO 00ecreunBaTh OOHOBJICHNE HOPMATUBHON JOKYMEHTAIlMU, HEOOX0AMMON HH(pOpMaLuu
U ONEPATUBHBIM AOCTYN K HEW. YCTaHOBJIEHBI JIMLEH3MOHHBIE IPOTrPAMMBI, CIPABOYHO-IIPABOBAS
cuctrema «Kouncynprantlnrocy.

VYuebHuku n yyeOHble mocoOus no puctumianHe MJIK.04.02 TectupoBaHue BCTpanBaeMoro
MIPOrpaMMHOT0 00ecreYeHNs HaXOIATCs B CBOOOJIHOM JIOCTYIIE JUIs MpernojiaBaTeiel U CTyJEHTOB B
oubnmorexe (punnana JAI'Y. bubnauoreka (Punmana obopymoBaHa pabOYMMH MECTaMH B YHUTAIbHOM

3alle U BBIXOJIOM B VIHTepHET st pabOThl C DJIGKTPOHHBIMH KHHUTAMH, YYeOHUKAMH, YICOHBIMH
MOCOOUSMU.

[Ipn mpoBeneHWM CUHXPOHHBIX H ACHHXPOHHBIX 3aHITHA WCIONB3YeTCS DIEKTPOHHAS
oOpa3oBatenpHas MmiaTdopma «FOpaT» M 3JIEKTPOHHBIE OOpa3oBaTeibHBIE pecypchl HaydHoi
ouommorexu JAI'Y.

JlocTymn K KOHTEHTY U cepBHcaM Ha oOpa3oBarenbHOU miaTdopme «HOpalT» U AJIEKTPOHHOM
pecypce mmdpoBoit obpazoBatenbHoil cpenpl CIIO PROFoOpa3oBanue mpenocTaBisieTcss B
COOTBETCTBUU C VCITIOBUAMU TTONTITUCKA vaeOHOTO0 3aBeneHnd. [1anois M JOTHH K JIMYHOMV KaOWHETV
CTyH6777 J TTCTTT T -~ Ty X -~ TTXTTTYTTTTTTTXoTTTTT TTTTTTTTTTTT TTTTTTIXIT T

3.2 UudopmanuonHoe odecriedeHne 00yueHust

Ilepeuenb pexoMeHAyeMBbIX Y4eOHBbIX M31aHuil, UHTEepHET-pecypcoB,
AOMOJTHUTEIBLHOM JINTEPaTyphbl

OcHOBHbBIE HCTOYHUKH:
1.  Kommspos, B. I1. OcHOBBI TecTHpOBaHUS TPOTrPAMMHOTO OOECTIeUeHus : yueOHOoe mocodue
s CITO / B. I1. KotisipoB. — 2-e u3a. — Caparos : [IpodobpazoBanue, 2025. — 336 ¢. —
ISBN 978-5-4488-0364-2. — TekcT : 2JIEKTPOHHBINH // DAEKTPOHHBIA pecypc IUdpPOBOI
o0pa3oBaTenbHOM cpensl CIIO PROFo6pa3oBanue : [caliT]. — URL:
https://profspo.ru/books/153351

HNuTepHeT-pecypcenl:
1. O6pazoBatenpHas iatgopma https://profspo.ru/books/

3.3 O0pa3oBarejibHbIE TEXHOJIOTHU

VYyeOHasi AeSTeNbHOCTh 00YYAIOIIUXCS MO AUCHUILIMHE MPEayCMaTpUBAET yueOHbIE 3aHATUS
(mpakTHuUecKoe 3aHATHE, JEKIHsA), CaMOCTOATENbHYIO pPabOTy, a TakkKe Jpyrue BHUIbl y4eOHOMH
JESATCIBHOCTH.

B y4eOHOW neATeNbHOCTH NO IUCLMILIMHE MCIONB3YIOTCS PpaszivuHble 00pa3oBaTeibHbIC
TE€XHOJIOTHH, B TOM YHCJIE:

CUHXPOHHBIE 3aHATHS JIEKIIAOHHOT'O THIIA
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JIeKIIMOHHBIN KypC MpearoiaraeT CUCTeMAaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
yuyeOHoro ruiana.Ha mepBoil jnexkiuu jexkTop 00si3aH MpeaynpeauTh CTYJIEHTOB, MPUMEHUTENBHO K
KakoMy 0a30BoMy yueOHMKY (yueOHUKaM, yueOHBIM MOCOOUsIM) OyJeT MpodyuTaH Kypc.JIeKuoHHbIN
KypcC JOJKEH J1aBaTh HauOoNbIIHi 00beM nHbopMaluu U odecrieunBaTh 0oJiee rIyooKoe MOHUMaHKe
y4eOHBIX BOIPOCOB IMPH 3HAYUTEIBHO MEHBIIEH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcs: OOJBIINHCTBY
CTYZCHTOB Ha CAMOCTOSITEIIbHOE U3yYEHHE MaTepHaa.

B cmemanHOM 00y4eHHMH C MPUMEHEHHMEM JAMCTAaHIMOHHBIX 00pa30oBaTEIbHBIX TEXHOJIOTHIM
CTYACHTBI MOTYT W3y4YaTh JICKIIMOHHBI MaTephall B aCHHXPOHHOM DPEXHME, TOTOBHTH BOIIPOCHI K
3aHATHUSM CEMUHAPCKOTO THIIA.

CHUHXpOHHBIE 3aHATHS CEMUHAPCKOTO (IPaKTUYECKOT0) THIIa

3aHATUS TPEACTABIAIOT OO0 JeTanu3alMio JIEKIMOHHOIO TEOPETHYECKOro MarepHala,
MIPOBOJISATCS B LIEJSAX 3aKPEIICHNSI Kypca M OXBaTBHIBAIOT BCE OCHOBHBIC Pa3/IEITbI.

OcHoBHO# (opMOH MPOBENEHHs 3aHATUH sBIsAETCA O00CYyXaAeHUEe Hambosiee MPOOIEMHBIX U
CJIO)KHBIX BOIPOCOB TIO OT/ACIBHBIM TEMaM, a Takke pa300p MPUMEPOB U CUTYaIlMil B ayJUTOPHBIX
ycnoBuax. B oOs3aHHOCTM mpenogaBaTenst BXOJIAT: OKa3aHME METOJUYECKOM TIOMOIIM U
KOHCYJIFTUPOBAaHHE CTYACHTOB IO COOTBETCTBYIOIIMM TeMaM Kypca. AKTHBHOCTh Ha 3aHSATHIX
OLIEHUBAETCS IO CICAYIOLUIMM KPUTEPHSIM:

OTBETHI Ha BOIIPOCHI, ITpe/yIaraeéMple NMpenojaBaTeseM;

y4acTHe B AUCKYCCHSX;

BBITNIOJIHEHHE Pa3HOYPOBHEBBIX 33/1aHUH (3a1a4).

OTtBer A0KEH OBITh APryMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJHOCIOXHBIM, COJEpXKAaTh
CCBUIKH Ha HCTOYHUKH.

Jloknanpl W ONIOHUPOBaHME JOKJIAJOB MPOBEPSAIOT CTENEHb BIAJECHUS TEOPETHUUYECKUM
MaTepHAIIOM, a TAK)KE KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUH.

B cuHXpOHHOM M aCHHXPOHHOM peXxHMe ucnonb3yercs cepuc «tOpaitt.3ananus».

ACHWHXPOHHBIE TUCTAHITUOHHBIC 3aHATHS

B cmemanHOM 00y4eHHMH C MPUMEHEHHMEM JHUCTAaHLIMOHHBIX 00pa30oBaTEIbHBIX TEXHOJIOTHM
CTYACHTBI MOTYT OCBaWBaTh JICKIIMOHHBIH MaTepHall B aCHHXPOHHOM DPEKUME, TOTOBUTH BOIIPOCHI K
CUHXPOHHBIM CEMUHAPCKUM (ITPAKTUYECKUM) 3aHATHSM.

JI1s1 aCHHXPOHHBIX 3aHATUN IPUMEHSETCS CIEAYOMas METOAUKA:

MOBTOPEHHE U 3aKpelyieHue NpeabLayleil TeMbl (pasjena);

u3yuyeHne 0a30BOM ¥ JIOTIOJIHUTEIBHOH PEKOMEHIYEeMOW JIMTEpaTyphl, MPOCMOTP
(mpociymMBaHue) MeAMaMaTepUalloB K HOBOU TeMe (pasfeny);

TE3UCHOE KOHCIIEKTUPOBAHNE KITFOUEBBIX TOJI0KEHUH, TEPMUHOJIOTHH, aITOPUTMOB;

CaMOCTOSITENIbHAs MIPOBEPKAa OCBOCHUS MaTepuaya yepe3 MHTEPAKTUBHBIA (OHJ OLEHOYHBIX
CPEICTB (TECTHI);

BBINOJIHEHHE PEKOMEH/1yeMbIX 3aJlaHni;

(uKcanys BO3HUKAIOMIUX BOIPOCOB U 3aTPYTHCHUH.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHHUIIJINHBI
KoHTponb 1 olieHKa pe3ylbTaTOB OCBOCHHS JTUCIUILIMHBI OCYIIECTBISAETCS MPENoaaBaTeeM
B IIPOIIECCEe MPOBEICHUS MTPAKTUYECKUX 3aHATUM, TECTUPOBAHMSI, & TAKKE BBHITIOJTHEHUS 00YUYaIOIIUMHUCS
WHANBUAYATbHBIX 33/1aHUN, IPOEKTOB, UCCIEIOBAHUMN U Jp.

Pe3yabTaTsl (0CHOBHBIEC YMeHUs1, ocBOeHHbIe | Koabl popmupyemsbix DopMBbI U METOABI
npodgeccuoHaATbHbIE KOMIIETEHIIHH) npogeccHOHANbHBIX U KOHTPOJISI M OIl€HKH
001IMX KOMIIETEeH Uil pe3yJbTATOB 00YUeHHUs
Ymern OK 01. Tekymmii KOHTPOJIb:
Bri6upaTh ciocoObI pereHus 3a1a4 OK 02. - YCTHBIN (TUCHMEHHBIN )
npodeccuoHaNbHOM e TeNbHOCTH OK 03 OTpoc;
IIPUMEHUTEBHO K Pa3IUYHbIM KOHTEKCTaM OK 04 TectupoBanue;
Hcnoap30BaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, OK 05 OlICHKA HaBBIKA aHAJIN3a U




aHaIu3a ¥ HHTepIpeTaluu HHPOpMaLuu, U
MH(POPMALIMOHHBIE TEXHOJIOTHH IS
BBITOJIHEHUS 3a]1a4 TPOECCUOHATTLHOM
JeSATEIBHOCTH
[TnanupoBaTh U peanu30BbIBATH COOCTBEHHOE
npo¢eCCHOHATIBHOE U TMYHOCTHOE Pa3BUTHE,
IIPEIIPUHUMATEIBCKYIO AESITEILHOCTD B
npodeccuoHabHOU cepe, UCTIOb30BaTh
3HAHUS 110 IPaBOBOH U (PUHAHCOBON
I'PaMOTHOCTH B Pa3JIM4HbIX KU3HEHHBIX
CUTYaLUAX

D¢ heKTUBHO B3aMMO/ICHCTBOBATh U padOTATh B
KOJUIEKTUBE U KOMaH/E

OcCy1ecTBIATh YCTHYIO U TUCBMEHHYIO
KOMMYHMKAIMIO Ha TOCYAAPCTBEHHOM S3BIKE
Poccuiickoit deneparuu ¢ yuetom
0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOI'O
KOHTEKCTa

ITposABIATE TpaXk1aHCKO-NATPUOTUYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPaJULIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
rapMOHHU3alUU MEKHALMOHAIBHBIX U
MEXPEIUTNO3HBIX OTHOIIEHUH, IPUMEHSATh
CTaHJapThl aHTUKOPPYILIUOHHOTO OBEICHUS
CopnelicTBOBaTh COXPAHEHUIO OKPYXKaIOLIEH
Cpellbl, pecypcocOepexeHHI0, MPUMEHSITh
3HaHU 00 U3MEHEHUH KJIMMAaTa, IPUHLIUIIBI
OepeKIIMBOTO MPOU3BOACTBA, 3P (HEKTUBHO
JIENICTBOBATh B UPE3BbIUANHBIX CUTYyaLUSIX
Hcnonp30BatTh cpeacTBa GU3NYECKON KYIbTYPBI
JUIsL COXpPAHEHUS M YKPEIUIEHUS 30pPOBbS B
npouecce NpopecCUOHaNbHOMN AEATEIbHOCTU U
HoJ/IepKaHusl HEOOXOAMMOTO YPOBHS
¢bu3nYecKoil MOAroTOBIEHHOCTU
[Tonp3oBatbes NpodeccnoHaIbHON
JIOKYMEHTalMel Ha rocyJapCTBEHHOM U
MHOCTPaHHOM $I3bIKax

pa3pabaTsIBaTh JpaiBephl sl yIPaBICHUS
anmnapaTHbIMM yCTPONCTBaMU;
IIPOEKTHUPOBATH allllapaTHbIe HUHTEpPEIChl s
B3aUMOJICHCTBHUS C APYTMMHU YCTPONMCTBAMH,
OTJIQXKUBaTh U TECTUPOBATH anmnapaTHbIE
KOMITOHEHTBI U UHTEP(ENCHI;

paboTaTh ¢ MPOUIMBKON 1 BOCCTAHOBJIEHUEM
BCTPAMBAEMBIX CUCTEM;

pa3pabaTbIBaTh anmnapaTHyIO 4acTb
BCTPaMBAEMBbIX CUCTEM;
IIPOEKTUPOBATh U HACTPAaUBATh CXEMBbI U
NI€YATHBIE IIJIATHI;

MHTETPUPOBATH allapaTHYIO U MPOrPaMMHYIO

OK 06
OK 07
OK 08
OK 09.

IIK 4.1
IIK 4.2
IIK 4.3
IIK 4.4
IIK 4.5

JIP1,
JIP 2,
JIP 6,
JIP 7,
JIP 8,
JIP 9,
JIP 16-18

perenust
npo¢eCCHOHABHBIX 337124,
camocCTosITeNbHas padoTa.




YaCTH MPOEKTA;
paboTaTh C UHCTPYMEHTaMH IPOEKTHPOBAHHUS
anmnaparypbl

ONTUMHU3UPOBATh KOJ U JaHHBIE TS
YMEHBUICHHUSI IOTPEOJICHUS PECYPCOB;
pa3pabaTbIBaTh aITOPUTMBI C YyUETOM
OTPaHUYEHHBIX PECYPCOB;

UCIIOJIb30BaTh MHCTPYMEHTHI IPOQUINPOBAHUS
JUISL BBISIBIICHUSI TPOOJIEM MPOU3BOAUTEIBHOCTH;
paloTaTh C annapaTHBIMH YCKOPUTEISIMH,
Hanpumep FPGAs niau DSPs

CO3/1aBaTh U HACTPaUBATh BCTPOCHHBIE
OIEpaLlMOHHbIE CUCTEMBI,

padoTaTh C MHOT'03a/Ja4HOCTBIO U YIIPABICHUEM
3aJjauamu;

paszpabaThIBaTh ApaiBEephl U CITYKObBI 115
BcTpanBaembix OC;

o0ecrieuynBaTh HAJICKHYIO Pa0OTy BCTPaUBaEMBIX
CHUCTEM.

MIPOEKTHPOBATH U PEATM30BBIBATH TIPOTOKOIIBI
JUISL B3aUMOJICHCTBHS KOMIIOHEHTOB;
WHTETPUPOBATH BCTPAMBAEMBIE CUCTEMBI C
CEeTSIMU ¥ BHELTHUMHU YCTPOICTBaMHu;
obecrneunBaTh 0€30MaCHOCTh M HAJIEKHOCTh
KOMMYHHUKaIUH.

pa3padaThIBaTh U 3aIyCKaTh TECTOBBIC CIICHAPHH
JUIS IPOBEPKH (DYHKIIMOHAIEHOCTH
BCTPaWBAEMBIX CUCTEM;

BBISIBJISATh M UCTIPABIISITH OLIMOKU U
HECOOTBETCTBUS B pabOTE CUCTEMBI;

IPOBOJUTH allapaTHOE U MPOrPaMMHOE
TECTHPOBAHUE;

UCIOJIb30BaTh MHCTPYMEHTHI aHAJIN3a U OTJIATKU
JUTsI TIOUCKA U YCTpaHEHHUs MpodsieM

3HaTh
aKTyaJbHbII MPO(heCCHOHATBHBINA 1 COLMATbHBIH
KOHTEKCT, B KOTOPOM IPUXOJUTCS paboTaTh U
JKHUTb; OCHOBHBIE HICTOUHUKHU MH(OpMAIUK U
pecypchl AJis peleHus 3a7a4d u npodiem B
npo¢eCCUOHATILHOM H/MIIH COLIMATIbHOM
KOHTEKCTE;
QJITOPUTMBI BBIMIOJIHEHUS paboT B
MpOECCUOHATBHON U CMEXHBIX 00J1aCTsX;
METO/bI paboThI B MPO(hecCHOHAIBHON 1
CMEXHBIX cpepax; CTPYKTYpy IUIaHa JJis
pelIeHNns 3a/1a4; MOPSIIOK OLIEHKH Pe3yJIbTaTOB
pelieHus 3a1a4 npodeccuoHanbHON
JESATEIIBHOCTH
HOMEHKJIaTypa HH(OPMALlMOHHBIX HCTOUHUKOB,
PUMEHSEMbIX B IPOPECCHOHATIBHON
JIeSITEJIbHOCTH; IPUEMBI CTPYKTYPHUPOBAHUSI




uHpopmanuu; popmar opopmieHus
pe3yNbTaTOB MOMCKa HH(pOpMaIUH,
COBPEMEHHBIE CPEICTBA U YCTPONUCTBA
nH($OpMaTU3aLKU; TOPAIOK UX IPUMEHEHUS 1
porpaMMHOe oOecrieueHue B
npodeccuoHaNbHOM NeATEIbHOCTH B TOM UHCIIE
C MCIIOJIb30BaHUEM IIU(PPOBBIX CPEICTB

coZiep KaHue aKTyaJlbHON HOPMATHUBHO-IIPABOBOM
JOKYMEHTALlM1; COBpEMEHHAast Hay4yHast U
npodeccuoHanbHas TEPMUHOJIOTHS; BOSMOXHbBIE
TPaeKTOPUH NMPO(HECCHOHAIBHOTO PA3BUTUS U
caM000pa30BaHusl; OCHOBBI
IpeINPUHUMATEIBCKOM eI TETbHOCTH; OCHOBBI
(hMHAHCOBOHW TPaMOTHOCTH; TIPaBUJIa pa3pabOTKH
OU3HeC-IJIaHOB; OPSIIOK BBICTPAUBAHUS
[PEe3eHTALNN; KPEIUTHbIE OaHKOBCKHE
HPOIYKTHI

MICUXOJIOTHYECKUE OCHOBBI JI€ATEIbHOCTH
KOJIJICKTHBA, TICUXOJIOTHYECKHUE OCOOCHHOCTH
JUYHOCTH; OCHOBBI IPOEKTHOM J1eATEIHbHOCTH
0COOEHHOCTH COIMATIBHOTO U KYJIBTYPHOTO
KOHTEKCTa; MpaBuia ohopMIIeHUS TOKYMEHTOB U
MOCTPOCHUS YCTHBIX COOOILEHHIA

CYIIHOCTb IPaXKIAHCKO-MTaTPUOTHUECKON
MO3MIIMH, 00IIEeUETOBEYeCKUX LIEHHOCTEH;
3HaYUMOCTb PO(HECCHOHATILHOM NeSTEIIbHOCTH
[0 CHEeNHUATbHOCTH; CTAHJAPTHI
AHTUKOPPYIIIUOHHOTO TIOBEJICHUS U
MOCJECTBHS €r0 HapyLIeHHUs

IIpaBHJIa HKOJIOTUYECKON 0€30IacCHOCTH MpHU
BEJICHUU NPO(ECCHOHATBHOM NesTeTbHOCTH;
OCHOBHBIE pECYpChl, 3aJIeHICTBOBAaHHbIE B
npodeCCUOHATILHON 1eATEIbHOCTH; Iy TH
o0ecreyeHust pecypcocOepeKeHus ; IPUHLUIIBI
Oepe’KIIMBOT0 MPOU3BOCTBA; OCHOBHBIE
HaIpaBJICHUS] H3MEHEHUS KIIMMATHUECKUX
YCJIOBUH peruoHa

poJib GU3UYECKOM KYJIBTYpHI B
OO0IIEKYIbTYpPHOM, PO(ECCHOHATBHOM U
COLIMAJIbHOM Pa3BUTUU YEJIOBEKA; OCHOBBI
3JI0pOBOT0 00pa3a >KU3HHU; YCIOBUS
poeCCUOHAIBHON e TETFHOCTH U 30HBI
pHcka (prU3nYecKoro 370pOBbs AJIs
CHEIHAIIbHOCTH; CPEACTBA MPOPUIAKTUKH
nepeHanpsKeHus

IpaBUiIa MOCTPOSHHS MPOCTHIX U CIOKHBIX
NpeUI0KEeHUH Ha MpodecCuOHaNbHbIE TEMBI;
OCHOBHbIE 00111eyIOTPEOUTENbHBIE IIaroJibl
(OpITOBas M podeccnoHaIbHAs JEKCHKA);
JIEKCUYECKUH MUHUMYM, OTHOCSIIIUKCS K
OIHCAHMIO NPEIMETOB, CPEICTB U MPOLIECCOB
podheCCHOHANTBHON ACATCITHOCTH,




0COOEHHOCTH MPOU3HOILICHHS; TPaBHJIa YTCHHUS
TEKCTOB IPO(HECCHOHATILHON HANPABIEHHOCTH
NPUHIUIBI pabOTHI anmnapaTHbIX HHTEP(HEHCcoB
IIPOTOKOJIOB CBSI3U;

OCHOBBI APXUTEKTYPbl MUKPOKOHTPOJUIEPOB U
MHUKpPOIPOLIECCOPOB;

NPUHIUIBI paboTHI IpaiiBepOB yCTPOMCTB;
crienuuKanuio annapaTHbIX HHTEPPECoB,
takuex kak SPI, 12C, UART;

MPUHIIMIBI BCTPAUBAaEMOM CUCTEMHOMN
ApPXUTEKTYPHI;

OCHOBBI aPXUTEKTYPbl U XapaKTEPUCTUKU
Pa3NIUYHBIX allapaTHBIX MWIATPOPM;
IPUHLUIBI IPOEKTUPOBAHUS CXEM U IIEYaTHBIX
IU1aT;

MHCTPYMEHTBI U TEXHOJIOTUH U1 Pa3pabOTKU
anmnapaTHOM YacTH BCTPAUBAEMBIX CUCTEM;
MPUHLIUITBI MHTETPALMK allapaTHBIX U
IIPOrPaMMHBIX KOMIIOHEHTOB;

YCTPOICTBO OMEPAIMOHHBIX CUCTEM PEaTbHOIO
BpEMEHU

MPUHIIUIIBI paOOThl BCTPAaUBAEMBIX CUCTEM U
OTpaHHUEHUS TI0 PECYpCaM;

OCHOBBI ONITUMH3AIIMHU KOJIa U TaHHBIX;
METOABI U1 UHCTPYMEHTHI TPOPUIUPOBAHUS U
aHaJIM3a MPOU3BOIUTEIHHOCTH;

TEXHOJIOTHH alapaTHOI0 YCKOPEHUS U UX
IIPUMEHEHUE.

MPUHIUIBI paOOTHI BCTpaBaEMbIX
OTIEPAIMOHHBIX CUCTEM;

apxuTeKTypy U KoHpuryparmu RTOS;
MPUHLIUIIBI pa0OThl MHOT033JAYHOCTH U
IUTAHUPOBAHMS 33]1a4;

OCHOBBI pa3pabOTKU ApaiBEpPOB JIs
BCTPaMBAEMbIX CHUCTEM.

pa3paboTKy MOyJiel HHPOPMAITMOHHOMN
CUCTEMBI B COOTBETCTBUH C TEXHUUECKUM
3aJlaHUEM;

METOAOJIOTHIO Pa3pabOTKU MOAYyJIEH
MH(GOPMaLIMOHHON CHUCTEMBI;

OCHOBHBIC MHCTPYMEHTBI Pa3pabOTKH.
MIPUHLIUIIBI U METO/Ibl TECTUPOBAHUS
BCTPAMBAEMbIX CUCTEM;

0COOEHHOCTH OTJIAJIKU BCTPAaUBAEMbIX CUCTEM U
MHCTPYMEHTBHI JJIS HEE;

MPUHLIUIIBI paOOTHI SMYJIATOPOB U CUMYJISITOPOB;
METO/IbI aIllapaTHOTO U MPOTrPaMMHOI0
TECTUPOBAHUS

Baaaers HaBbIKAMU:
— pa3paboTKu ApaiBepoB yCTPOUCTB JUIs
BCTPAMBAEMbIX CUCTEM;




— MPOEKTHUPOBAHUS U HACTPOIKH anmapaTHbIX
unrepdericon, Takux kak SPI, [2C, UART;

— paboThl ¢ MUKPOKOHTpPOJIJIEpAaMH U
MHUKPOIIPOIIECCOPAMH;

— HHTETpaIliy U TeCTUPOBAHUS allapaTHBIX
KOMIIOHEHTOB;

— paboThI ¢ KOHKPETHBIMH aIMapaTHBIMU
watopmMaMu, TAKUMU KaK MUKPOKOHTPOJLIEPHI,
FPGA, SoC;

— MPOEKTHUPOBAHUS CXEM U IEeYaTHBIX IJIaT;

— HCHOJb30BAHUS HHCTPYMEHTOB JUISl pa3pabOTKu
anmnapaTHOM YacTH BCTPAUBAEMBIX CHCTEM;

— HHTErpalliy anmapaTHBIX U MPOTrPAMMHBIX
KOMIIOHEHTOB;

pa3pabOTKU NPUIIOKEHUH 1101 OTIepallMOHHbIE
cucreMbl peanibHOro BpeMeHnu (RTOS)

— ONTHUMU3AIMH UCTIOIH30BAHUS MAMATHU
MIPOIIECCOPHOTO BPEMEHHU BO BCTPAUBAEMBIX
cucTeMax;

— pa3paboOTKu anTOpUTMOB 11 YHPEKTUBHOM
paboThI ¢ OrpaHUYEHHBIMHU PECYPCAMU;

— NpoQUINPOBAHUS U aHAJINU3A
POU3BOIUTENLHOCTH BCTPAUBAEMBIX CUCTEM;
UCTIOJIB30BaHUS alMapaTHBIX YCKOPUTEICSH st
ONTUMU3AIMU PAOOTHI.

— pa3pabOTKH MPUIIOKEHHUH O] OTIEPAlHOHHBIC
cuctemsl peanbHoro spemenu (RTOS);

— KOH(UTypaIy U HACTPOHKH siipa
OTIEPALIMOHHOM CUCTEMBI;

— paboThI ¢ TUIAHUPOBIIMKAMH 33]a4 U
MHOTI'033JJa4HOCTBIO;

peanu3anuu IpaiBepoB I pabOTHI C
amnmnapaTHbBIMU pecypcamH.

— pa3pabOTKH MPOTOKOJIOB U HHTEPPEIHCOB
B3aUMO/JICHCTBUS MEXy KOMIIOHEHTaMHU
BCTPauBAEMBIX CUCTEM;

— HMHTETpalui BCTPAUBAEMBIX CUCTEM C BHEIIHUMHU
YCTPOMCTBAMU U CETAMMU;

paboThI C pa3NIUIYHBIMA KOMMYHHUKAIIHOHHBIMH
nportokonamu (Harpumep, Zigbee, UART, SPI,
CAN, Ethernet).

— CO3/IaHUs TECTOBBIX CIICHAPHEB U €INHHUII
TECTUPOBAHUS JIUIsl BCTPAUBAEMBIX CUCTEM;

— OTJAJKU W aHaju3a rpobiem B pabore
BCTPauBAEMbIX CUCTEM;

— HCTOJIB30BaHUS HHCTPYMEHTOB B 000pYIOBaHUS
JUTSL TECTUPOBAHUS allapaTHBIX U MPOTPAMMHBIX
KOMITOHEHTOB;

paboThI ¢ HIMYJIATOPAMH U CUMYJIATOPAMH IS
BCTPAaUBAEMBIX CUCTEM




| ®dopmMa KOHTPOJISI: MOXKET ITPOBOJIUTHCS B JOpME TECTUPOBAHUs, B MMCHbMEHHOM, a TaK)Ke B YCTHOM (opMe.




