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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CmocobeH  pa3pabaTeiBaTh  CTPYKTYPY
T1IK-2.1 BCTpAaUBaEMOM CHCTEMBl B ILIEJIOM U €€
OTIEIBHBIX KOMIIOHEHTOB
Criocoben pa3pabatbIBaTh

[K-2 CriocobeH paspabaThiBaTh W OTIAKUBAThH
[POrpaMMHBI ~ KOX ¥ amlapatHoe
o0ecreueHne KOMIIOHEHTOB BCTpPanBaeMOi

CUCTCMBI

BCTPaMBaeMbIC CHCTEMBI
I1K-2.2

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JMCIUIIIUHEI (HpaKTI/IKI/I), Mertoapl coopa u 00pabOTKH TaHHBIX B

IIPEAIIECTBYOIIHE M3YUYEHHIO | ABTOMATH3NPOBAHHBIX CHCTEMAX, [IpoexTupoBanue u
pa3paboTka onepanMoHHbIX cucteM, [IpoexkTupoBanue

JIUCIUILINHEI, pe3yJIbTaThl -
I10JIB30BATCIBbCKUX I/IHTep(I)eI/ICOB

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

TS OCBOEHUSI TAHHOU

TUCIUAIIINHEI.

Jucrumvael - (IPaKTUKH), IS | BBIIONHCHHE U 3aliHTa BBIITYCKHOM KBTU(DUKAITHOHHOM

KOTOPBIX pE3yJbTaThl OCBOCHHS pabotsl, Ilpenmuniomnas mpakTuka, TexXHOIOrHYecKas

JIaHH 01\;1 JMCIUTUIAHBI 6YI[yT (HpOCKTHO-TeXHOJ'IOFI/I‘-ICCKaH) IMPpaKTHUKa

HCO6XOI[I/IMBI, KakK BXOAHBIC
3HAHHA, YMCHUA W BJIAJICHUA JI
X N3YYCHMH.

3. O0beM IUCHMIUIMHBI B 32a4YeTHBIX €IMHHUIIAX C YKa3aHHEM KOJHYeCTBa
aKaJeMHYeCKNX YaCOB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejemM (Mo BUAaM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbHYI0 padoTy
o0y4aroierocst

OO6muit 00beM TUCHUIUIMHEI B 3.€. /9ac: 5/ 180
dopma NpOMEKyTOUHOM aTTecTallu: JK3aMeH

Buabl 3aHsiTHii, MX TPYI10€eMKOCTH (Yac.) O0beM KOHTAKTHOI
®opma padoThI
0GyueHus Jlexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTe/ibHAs o0y4arouierocs ¢
paboTeI 3aHATHSA pabora npenoaaBaTe/iemM
(uac)
OYHast 16 32 0 132 62

4. Copaep:kaHue IMCUMIUIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (pasgejaMm) ¢
YKa3aHHEM OTBEJICHHOI0 HAa HUX KOJHYECTBA aKaJeMHYECKMX YacOB M BHIAOB
y4eOHbIX 3aHATHI

dopma obyueHus: ouHan
Cemecmp: 3




JlekunonHnple 3ansaTus (164.)
1. BBenenue {0ecema} (14.)[4,6,7,8] OOmee mnpencraBiacHHE O BCTPAMBAEMBIX
cucremax (BC). Hasnauenue u o6nactu npumerenus BC. OcHoBHbIe KoMIToHEeHTH BC.
[Tpumepsr mpumenenuss BcTpauBaembix cucteM: [oT, IloT, OwsrToBas TexHmKA.
TPAHCIIOPT, OECHWJIOTHBIE TPAHCHOPTHBIE CpeacTBa. [IpuHIUNUANBHOE OTJIMYKE
pa3pabotku mnporpammuHoro ooOecneuenus (I10) nns BC ot paspabotku IO nans
JECKTOMHBIX, MOOMIIbHBIX 1 Web mpuiioxeHui
2. O0mass meromoJiorusi NpoeKTHpPOBaHHMsA BcerpamBaembix cucrem (BC) {c
3JIeMEHTAMH JJIEKTPOHHOI0 OO0y4YeHHs] W JUCTAHUMOHHBLIX 00pPa30BaTEIbLHBIX
TexHoJoruii} (24.)[4,7,8,9,10] Tema 1.1. [ToaroroButensubie cTphfaguu pazpaboTku
porpaMMHO-TeXHUYecKoro obecnieuenus (0.54)
COop u ananu3 tpeboBanuit k BC. Omnpesnenenrie OCHOBHBIX (PYHKIUMN W PEIIaEMbIX
3amau. Paspaborka TexHuyeckux 3afaHuil. OmnucaHWe BapUAHTOB HCIIOJIb30BAHUS.
[IporoTunupoBaHue NoOJb30BaTENIbCKUX UHTEP(HENCOB.
Tema 1.2. Dranel npoektupoBanus (0.549)
[IpoexktupoBanue cTpykrypel BC. OO6ocHoBanue BbIOOpa, JMOO HEOOXOIUMOCTH
IIPOBEJICHUS COOCTBEHHOM pa3paboTKu oOTAelbHBIX KomioHeHToB OC. Paspabotka
anmapaTtHoro obecriedenusi Pazpaborka nmporpaMMmHoro obecrneuenus. M3rotosienue u
OTJIaJIKa MAaKETHOTO 00pa3ia.
Tewma 1.3. BHeapenue pa3paboTku u e€ conpoBoxaeHue (1.549)
TupaxupoBanue BC. Pa3paGoTka nokymeHTanuum 1o paboTe co BCTpauBaeMoOM
cuctemoil. O0cnyxuanue BC
3. IIpoexktupoBanue anmapatHoro ooOecmeuyeHus BC {ieknus ¢ pasdopom
KOHKPETHBIX  CHTyaluii} (54.)[1,2,5,6] Tema  2.1. Bpeibop  cpenacts
MUKPOIIPOIECCOPHOM TeXHUKH (14)
Tunossie cTpykTypbl MUKpOKOHTpOJUIepoB (MK) CpaBautenbnas xapakrepuctuka MK
pasnuyHbIX TpousBoautened. OcCHOBHBIE mMapaMeTpbl U xapaktepuctuku MK u
mwiatdopm. PIC, ATMEL, STM, Arduino
Cxema kak Ha0Op (DYHKIIMOHAIBHBIX OJOKOB. AHAJIOTOBas, JUHEHHO-UMITYJIbCHAS U
1udpoBasi CXeMOTEXHHUKA.
CxeMOTeXHUUYECKHE PEeIIeHUs, UCTI0JIb3yeMble TIpH pa3padoTke BC.
Tema 2.2. Beibop u pazpabotka cpeacts B3zaumoneictBuss MIIK ¢ BHemmnel cpenoit
(24)
[lepBuuHble H3MEpPUTENbHBIC MPEOOpa30BATEId M HCIHOJHUTENIbHBIE YCTPONCTBA,
ucnoisibdyemble B cocrae BC. OyHKIMOHANBbHBIE OJIOKH aHaJOroBOM MpenoOpadoTKu
nHpopManoHHbix curHaioB. Mcrounuku snekrponutanus BC. KommnoneHnTHast 6a3za
CXEMOTEXHUYECKHE pemeHus s conpsokeHns MIIK ¢ BHemTHUMH yCTpoWCTBaMHu.
CxeMOTeXHUYECKHE pelIeHus1, UCIoJIb3yeMble IpH pa3padoTke BC.
Tema 2.3. Beibop u pazpaboTka cpeaCcTB nepeiaun u oToopakeHus naopmarmu (24)
YerpoiictBa oToOpakeHUs: THGOPMAIIMK U CUCTEMBI U CPEJICTBA CBSI3U, UCIIOJIb3YEeMbIe
B coctae BC.. [Ipomebiniennbsie nHTEpdEich U MpoToKoabl. OcOOEHHOCTH Pa3padOTKH
YeJI0BEKO-MalMHHBIX uHTepdeticoB mis BC.



4. IlpoexkTMpoBaHuMe mNPOrpaMMHOro odecmnevyeHus BC {nexkums ¢ pasdopom
KOHKpeTHBIX cutyaumii} (64.)[3,4,5] Tema 3.1. Beioop OC BC (2u)
CpaBautenbHas xapaktepuctuka OC, wucnons3dyemeix B BC. HcnonwszoBanue OC
cobctBeHHOU paspabotku. Amantamus OC mpuMeHUTENBHO K pemieHuto 3amad BC.
Cpenpl pa3zpabotku mist co3ganus [10 BC.
Tema 3.2. Beibop u pa3zpadotka npukiaanoro 110 gis BC (24)
CtpykTypa mporpamm, MpeIHa3HAYEHHBIX Jisi OOpaOOTKU JaHHBIX, YMPABJICHUS U
pelieHust Ipyrux 3ajad B peXUME peajbHOro BpemeHu. KpaTkas u CpaBHUTENIbHAsS
XapaKTepUCTUKA W aHaJIu3 S3BIKOB MPOTPAMMHUPOBAHUS, HCIOJB3YEMbIX MPHU
paszpadotke 1O nns BC Cpenpl pa3paboTku, UCIOJb3yeMbIe MpU MpoeKkTupoBanuu BC
U MX CpaBHUTENbHAS XapakTepucTuKa. [IpruMepbl TUMOBBIX PEIIEHUH, UCTIONIb3YEMBIX B
nporpammax st BC.

....Oco0eHHOCTU CTPYKTYphl M NPUHIUIIOB paboThl [0 BcTpanBaembix YyCTPOWCTB.
[Tpumeps! pazpaboTOK.
Tewma 3.3. Beibop u pazpabotka cepepnoro [10 (24)
Kparkass xapakTepucTMKa U CPaBHUTEJIbHBIA aHAJIU3 HUCIOJIb3YEMbIX MPHU CO3JaHUU
cepseproro u web I[1O BC s3p1koB, cpen u texHosoruii. CpefcTBa aBTOMAaTH3AIUU
paszpabotku [10: dpeiimBopku u OubnwoTeku s pa3padoTku. KpaTkoe ommcanue u
HazHayeHne  (periMBOpKOB  ansi  Hamboliee  pacmpOCTPAHEHHBIX A3BIKOB
pOrpaMMHUPOBAHUS, UCIIOIB3YEMbIX BO BCTPAUBAEMbIX CUCTEMAX.
5. Bueapenune u conposoxkaeHue BC {c¢ 3jieMeHTaMH 3JIEKTPOHHOIO0 O0y4YeHUS U
AMCTAHIIMOHHBIX 0o0pa3oBaTeJibHbIX TexHoJorui} (24.)[4,7,8] Tema 4.1.
JleficTByroIIIME HOPMATUBBI U CTAaHIAPTHI B 00J1acTH ucnoyib3oBanus BC (14)
Pa3pemiennbie 4dacTtoTHbie auana3onbl, ucnonb3dyemblie B IloT u IoT. Twumnosas
CTPYKTYpa U COCTaB dKCILTyaTallMOHHOW JTOKyMeHTauuu. PernmameHT npoBeaeHus: padbot
10 00CITYKUBaHUIO MPOrpaMMHO-TeXHIUECcKuX cpeacTB BC.
Tema 4.2. Ob6ecnieuenue napopmamoHHoi 6e3onacHoctu padoTsl BC (1)
Vazgumoctn BC u ux skcruyaramus. Mogens yrpo3 MC. TumoBble pelieHust Aiis
obecrieuenust THGOPMAITMOHHON

JlabopaTopHblie padoTsl (324.)
1. OcBoenne padoThl CO CpPeACTBAMH BbIYMCJIUTEIbLHOH TeXHHMKH {TBOpYeCKOe
3aganue} (44.)[1,4,9,10,11,12] 3anyck ogHomnatHbeix [IK n/mmm oTinagogHbx HaOOPOB.
NucTtannanus BCTpOEHHOUM omnepanuoHHONW cucTteMbl. OCHOBHBIE KOMAaHJIbl U CKPUIITHI
Linux. U3ydenue u ocBoeHuE cpejl pa3padOTKH BCTPAUBAEMbIX CUCTEM
2. Padora ¢ nepudepueii BcTpanBaeMbIX CHCTEM: HCIIOJHHUTEIbHbIE YCTPOMCTBA U
ceHCOpbI {TBOpYeckoe 3ananue} (44.)[1,3,4,7,8] IloxkmtoueHue CEHCOPOB U
UCIIOTHUTEIBHBIX YCTPOUCTB K oaHoruiaTHeIM 1K, mogaepkka CEHCOPOB U YCTPOMCTB
BcrpauBaeMbiM [10. Tlon6op KOMIOHEHTHOM 6a3bl JUIsl peau3aiil CXeMOTEXHUYECKUX
pelIeHn ISl CBSI3U C BHEIITHUMU YCTPOMCTBAMHU
3. H3yuyenme padoTrbl OecnpoBOAHBIX HHTep(delicoB {TBOpUECKOe 3aJaHue}
(44.)[1,2,3,6] 3amyck u HacTpolka OJHOTO U3 BHUJOB OECIPOBOMHBIX HHTEpPEiicoB
(WiFi, Bluetooth, LoRa, NB-IoT, GSM, LTE)



4. N3ydenne cucreM OeCKOHTAKTHON uaeHTHGUKANUM {TBOpPYECKOe 3aJaHHe}
(44.)[1,4,5,6,7] 3anyck W HACTpOWKa CHCTeM OCCKOHTAKTHOM HWJICHTH(UKAIIUN
RFID/NFC npu ux conpspKeHUr CO BCTPAUBAEMBIMH YCTPOMCTBAMU

5. U3ydenme padoThl BCTPAaMBAaeMbIX CHCTeM ¢ O0OJaYHBIMHM ILUIATGOpMAMU
{TrBOpuYeckoe 3aganme} (44.)[7,8,9,10] IlogkmroueHue CEHCOPOB U YCTPOWCTB K
o6saunbM maTdopmam. Opranuzanys 0OMeHa TaHHBIMU C OOJaYHBIMU CEPBUCAMU

6. Hurepgeiichl BcTpauBaeMbIX CcHCTeM {TBopueckoe 3aganue} (4u4.)[1,4,5,6]
Busyanuzanus u 06paboTka coOpaHHBIX JaHHBIX

7. 3amura uHpopManuM BO BCTPaMBaeMbIX CHCTeMax {TBOpYeCKOe 3aJaHue}
(44.)[1,4,5,6] UM3yueHne TPOTOKOJIOB M METOAOB IHU(PpOBaHUS JIaHHBIX BO
BCTpaMBaeMbIX CHCTEMax Juisi obOecrnedeHust 3amuTbl uMHopmanuu. I[lpakTuueckas
peanu3zanusi RSA — nporokona

8. Coop u oOpadoTka nanubIX B 0T cucremax {TBopueckoe 3ananme} (44.)[1,4,5,6]
COop nmaHHBIX C peaqbHOTO 000PYIOBAHUS ISl PA3IMYHBIX BAPUAHTOB HCIOIB30BAHUS
[oT cucrem. Ilepenaua 0OpabOTaHHBIX TAHHBIX BO BHEITHUE CUCTEMBI.

CamocrosiTesibHast padora (1324.)
1. CamocrosiTeJibHOEe H3yYeHHEe MaTepuajga {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHs U IUCTAHIIMOHHBIX 00pa3oBaTe/IbHbIX TexHoJaoruii} (364.)[4,5,6,7,8,9,10]
B pamkax CPC cTygeHT 0o mnpeiaraéMbiM WM HHBIM HCTOYHUKAM H3Yy4yaeT
KOHKPTEHBIE HHCTPYMEHTHI Pa3paO0TKH BCTPAaUBAEMbIX CUCTEM
2. TloaroroBka K 3aHATHAM M TeKYIIeMY KOHTPOJIIO {TBOpYECKOe 3ajaHue}
(604.)[1,2,3,4,5,7,8,10,11,12] JlaGoparopHbie paboThI BBITIOJIHSAIOTCS o
WHJMBUAYaJbHBIM 3aJIaHUSIM, BBIJIABAEMbIM KaXKJIOMY CTYJEHTY. TeKylui KOHTpPOJIb
OCBOEHHS MaTepuaia MpOBOJUTCS B IIpoIiecce IprueMa JadopaToOpHbIX padoT
3. IloaroroBKa K NPOMEXKYTOYHON aTTrecTaluu {C IJeMEHTAMHU 3JIEKTPOHHOIO
00y4eHUs] U JUCTAHUMOHHBIX 00pa30BaTeJbHBIX TexHoJioruii} (364.)[4,5,6,7,8,9]
[Ipr moaroTroBke 0co00€ BHUMAHUE YACNSICTCS 3aKPEIUICHUIO HABBIKOB M YMCHHM,
PUOOPETEHHBIX MIPU U3YUYSHUH JTUCIUIUTMHBI M BBITIOJIHEHUH JTaOOPaTOPHBIX padboT

5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0eCIEYECHUS CAMOCTOSITEJIbHON PadoThI
00y4arIMnXcs M0 JTUCUMUILJIMHE

Jlist kaxaoro oOydJaromierocsi 00eCIeueH WHIWBUAYaJIbHBIM HEOTPAaHUYCHHBIN
JOCTYIl K  DJIGKTPOHHO-OMONMOTEYHBIM  cuctemMaM: JlaHb, YHHBepcHUTETCKas
OubnuoTeka OH-JIaWH, dJeKTpoHHOW Oubnuoreke AnTl'TY W K dIEKTpOHHOU
uH(OpPMaIIMOHHO-00pa30BaTENLHON Cpeie:

1. bopucos, A.Il. YdeOHO-MeTomuueckoe Tmocobme "MUKpPOIPOIECCOPHBIC
cuctemsl" / A.Il. bopucoB; Ant. roc. Texu. yH-T uM. . WU. [lon3yHosa. — bapnayn :
N3n-Bo Antl'TY, 2013. — 189c¢. - URL: http://elib.altstu.ru/eum/download/vsib/Borisov-
micro.pdf

2. Cyuxosa JI.U. UndopmaioHHO-U3MEPUTENBHBIE U YIPABISAIONINE CUCTEMBI:



yueOHoe mocobue / CyukoBa JL.U., SAlkynun A.I'.; Anr. roc. texH. yH-T um. U.N.
[Tom3yHoBa. — bapnayn, 2014. - 145 C. - URL:
http://elib.altstu.ru/eum/download/vsib/Sutkova-iiup.pdf

3. CyuxoBa JI.U. IIporpammMHoO-anmnapaTHbIE acleKThl HU3KOYPOBHEBOI'O OOMEHaA
¢ nepudepuitipiMu ycTporicTBamu: yueb.mocooue/ JI.U. CyukoBa; AnT. roc. TeXH. YH-T
nMm. M.U. [lonsynoBa. — bapnayn, 2012, 187 c¢. — Hoctyn uz ObC Antl'TY. Pexum
noctyna http://elib.altstu.ru/eum/download/pm/sytkova-paano.pdf

6. IlepeyeHnb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas nuTEpaTypa

4. Ilnarynos, A. E. BeicokoypoBHEBOE IMTPOCKTUPOBAHUE BCTPAUBAEMBIX CUCTEM /
A. E. IInarynos, H. I1. [ToctaukoB. — Cankt-IlerepOypr : Yausepcurer U'TMO, 2013.
— 174 ¢. — TekcT : >MeKTpOHHBIM // DAeKTpoHHO-OMOMMOTeuHass cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/66425.html (nata oOpamienus:
31.12.2021). — Pexxum goctymna: ajig aBTOPU3UP. MOJIb30BaTENEH

5. AneeB, B. A. Tlepudepuiinbie ycTpoicTBa: HHTEp(]ECH, CXEMOTEXHUKA,
nporpammupoBanue / B. A. ABmeeB. — 2-¢ m3a. — CaparoB : IIpodoOpazoBanue,
2019. — 848 c. — ISBN 978-5-4488-0053-5. — TekcT : 37eKTpOHHBIHN // DIEKTPOHHO-
OubIMOTEeYHAS cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88002.html (mata oOpamenusi: 18.03.2021). — Pexum
J0CTyTa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

6.2. JlononHUTeNbHAS TUTEPATYpa

6. bymaroB, B. H. MukponpoueccopHag TexHuka. CXEMOTEXHHKAa U
nporpaMMmupoBanue : ydeOHoe mocodue / B. H. bymarto, O. B. XynopoxkoB. —
OpenOypr : OpenOyprckuii rocynapcrBeHsblii yausepeurer, 9bC ACB, 2016. — 377

c. — ISBN 978-5-7410-1443-1. — TekcT : D3JEKTPOHHBIA // DJIEKTPOHHO-
OonbmroTeyHas cucTtemMa IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/61377.html (mara oOpamenus: 18.03.2021). — Pexum

JIOCTYTIA: JUTIsl aBTOPU3HP. TTOJIH30BATENCH

7. ComnpspkéHHOE TPOCKTHpOBaHHE BcTpamBaeMbiX cucteMm (Hardware/Software
Co-Design). Yacts 1 : yueOnoe mocodue / C. B. beikoBckuii, f. I'. I'opbaues, A. O.
KmtoueB [ np.]. — Cankrt-IlerepOypr : Yuusepcuter UTMO, 2016. — 108 c. —
Tekcr : anextponnsii // Lludposoii oopazoBaTensHbiid pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/68140.html (mara oOpamenus: 04.02.2022). —
Pexum moctyna: st aBTOPU3UP. MOJIb30BaTENeH

8. Comnpsk€HHOE MpOoeKTUpoBaHUE BcTpamBaeMbix cucteMm (Hardware/Software
Co-Design). Yactp 2 : yueOHoe nocodue / C. B. beikoBckuii, f. I'. 'opbaues, A. O.
KmroueB [u ap.]. — Cankr-IlerepOypr : Yuusepcuter UTMO, 2016. — 105 c¢. —
Texkcer : anextponnsiii // Lludposoit o6pazoBatenbHbiil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/68141.html (mara oOpamenus: 04.02.2022). —
PexuMm nocryma: st aBTOpU3UP. MOJIb30BATENECH



7. Ilepeyenbp pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHMKALIMOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHHUS TUCIHUILIMHBI

9. TonuapoBckuii O.B. IIpoekTupoBaHHME BCTPOCHHBIX YIPABISAIOMIMX CHUCTEM
peanpHOrO BpemeHu: yueO. mocobue / O.B. TN'onuaporckmii, H.H.Marymkun, A.A.
IOxakoB — Ilepmb: U3n-Bo Ilepm. Ham. uccien. monutexH. yH-ta, 2013. —164 c.
[OneKTpOHHBIN pecypcl]. — URL:
http://file.at.pstu.ru/materials/2015/5 goncharovsky.pdf (nata o6pamenus: 01.01.2022).
— Pexxum nocryna: cBoOoHbIN. — A3.pyc.

10. BcTtpauBaemblie cucTeMbl: pa3pabOTKa BCTPAMBAEMBIX PELIEHUN U BCTPOECHHOMN
AJEKTPOHUKH. [DJIEKTPOHHBII pecypc]. — URL:
https://axonim.com/ru/solutions/vstraivaemye-sistemy.html (mara oOpalleHus:
01.01.2022). — Pexxum noctyna: cBoOOIHBIN. — A3.pyc.

11. SW4STM32: System Workbench for STM32: free IDE on Windows, Linux and
OS X [Onexrponnsiii pecypc]. — URL:
https://www.st.com/en/development-tools/sw4stm32.html (mara oOpareHus:
12.01.2022). — Pexxum noctyma: cBoOOOA-HBIN. — S13.aHTII.

12. OcHoBsl mporpammupoBanus Ha Raspberry Pi. [Dnekrponnsrii pecype]. — URL:
https://api-2d3d-cad.com/microcomputer-programming-basics/  (mata  oOparieHus:
12.01.2022). — Pexxum moctyria: cBOOOAHBIN. — S3.pyc..

8. ®oHa OUEHOYHBIX MAaTepuajoB /Uil TMPOBeleHUS] TEKYyIlero KOHTPOJS
yCIIEBAE€MOCTH M MPOMEKYTOUYHOM aTTecTaluu

ConepkaHue  MNPOMEXKYTOYHOM  aTTeCTallid  pPaCKphIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIIMX MAaTEepUaJIOB, MpPEAHA3HAUYEHHBIX ISl TMPOBEPKU COOTBETCTBUS
YPOBHSI TOATOTOBKU Mo aucuumuinHe tpedoBanusiMm DPI'OC, koTopwsie XpaHATCS Ha
kadenape-pazpadorunke PI1J] B meuarnom Buae u 8 DUOC.

®onn  oneHouyHbix MatepuanioB (DOOM) 1o OUCHUIIMHE TIPENCTaBleH B
MIPUIIOKEHUH A.

9. IlepeuyeHb MH(POPMAIHOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpomecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
MPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HHPOPMAIMOHHO-
o0pa3oBaTeNbHON Ccpeibl, 00pa30BaTE/IbHbIE WHTEPHET-NOPTAJBI, INI00AJbHAs KOMIBIOTEPHAs CETh
HNuTteprer. B mnponecce n3ydeHHMs IUCUUILUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyarolerocs ¢ mpernojiaBaTesieM yepe3 JMYHbINA KaOUHET CTYyIeHTA.

Nenn Hcnosb3yemMoe nporpaMMHoe obecrneyeHue
1 Adafruit WebIDE
2 Arduino IDE
3 Atmel Studio
4 Chrome




Nenn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

5 Foxit Reader

6 Geany - The Flyweight IDE

7 LibreOffice

8 Linux

9 Multisim 10.1

10 MySQL Community Edition

11 MySQL Workbench

12 Notepad++

13 SQLite

14 SW4STM32

15 Windows

16 Antusupyc Kaspersky

17 7-Zip

Nern Hcnoan3yembie npodeccuoHa bHble 0a3bl JAHHBIX H HHPOPMaIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1 Farnell - Kpynueiimmii B MHpe TOCTAaBHIMK  3JEKTPOHHBIX  KOMIIOHEHTOB
(https://ru.farnell.com/)

2 IEEE Xplore - IHTepHET 6MOIMOTEKA C JOCTYIIOM K pehepaTUBHBIM U MOTHOTEKCTOBBIM
CTaThsIM u MmaTepuagam KOH(epeHUuH. beccpouno 6e3 HOJIHUCKH
(https://ieeexplore.ieee.org/Xplore/home.jsp)

3 Mouser electronics-KpymnHeimii B Mupe OHJIaifH-KaTajaor JIEKTPOHHBIX KOMIOHEHTOB-
(https://ru.mouser.com/CatalogRequest/Catalog.aspx)

4 Springer - 31aTenbeTBO € 1OCTYNOM K peepaTuBHBIM U MOJTHOTEKCTOBBIM MaTepranaM

)KypHaioB u kHur (https://www.springer.com/gp
https://link.springer.com/)

5 becrimatnas snektpoHHas OmOnmoreka onnaiH "ExawmHOe OKHO K 00pa3oBaTelbHBIM
pecypcam" sl CTYIEHTOB W TpemojaBaTeliell; KaTalor CCHUIOK Ha o0pa3oBaTeibHBbIC
untepHeT-pecypesl (http://Window.edu.ru)

6 Hanmonanenast snektponHast 6ubmuorexka (HOB) — cBoOomHBIN MOCTyn 4HMTaTenei K
dbougam poccuiickux OmOmmoTek. CoAepKUT KOJJIEKIIMH ONU(PPOBAHHBIX TOKYMEHTOB
(KaK OTKPBITOTO JOCTYyTMa, TaK U OTPAHMYEHHBIX aBTOPCKHM IPABOM), a TaKkKe KaTajior
W3IaHui, Xpansumxcs B oudauorexax Poccun. (http://H36.pd/)

7 TEPPA  »snexktponuka- Web-moptan  pa3paOOTYMKOB  3JEKTPOHHBIX  YCTPICTB
(https://barnaul.terraelectronica.ru/)
8 OnexTpoHHas OuOnMMoTeKka MHCTUTYT MHXKEHEPOB IO AIIEKTPOTEXHHUKE M DJIEKTPOHHKE

(IEEE) u ero nmapTHepoB B cdepe M3AaTeIbCKOM AesTenbHOCTH. KOouIeKIus BKIItoYaeT B
cebss Oomee 3 MIUIMOHOB TOJHOTEKCTOBBIX JIOKYMEHTOB C CaMbIMHU BBICOKUMH
WHJIEKCaMH IIUTUPOBaHUS B MHUpe. YacTh MaTepuaaoB HaXOAUTCA B CBOOOJHOM JIOCTYIIE.
Jnis momcka TakMX JTOKYMEHTOB HY)KHO BBIOpaTh pacimupeHHb mouck «Advanced
Searchy», BBeCTH B MOMCKOBOE OKHO KJIIOYEBBIE CllOBa M TMOCTaBUTH (puiabTp «Open
Accessy (https://ieeexplore.ieee.org/Xplore/home.jsp)

10. Onucanue MaTepPUATbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM IS
OCyIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECcca MO AMCIUIIMHE

HaumeHoBaHMe cieliMAJIbHBIX MOMEIEHUH U MOMelleH’il JJIsl CAMOCTOATEIbHOM paﬁoTl)l

y4eOHbIC ayIUTOPUU ISl IPOBEJCHHS YIeOHBIX 3aHATUN

MTOMEIICHHUS JIJII CAMOCTOSITEIbHOU PaOOTHI




MartepualibHO-TEXHHUECKOe OO0eCredeHue W OpraHu3aius 00pa30BaTEeIbHOTO
nporiecca Mo JUCUUIUIMHE [JI UHBAJUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbBSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlojokeHnem 00 00ydeHUM WHBAIUIOB
Y JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS».



