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1. OGmias xapakTepucTruka paboueii mporpaMMsl
poeCCHOHAIBHOTO MOTYJIS

1.1. Henp u muanupyembie pe3yabTaThl OCBOCHUS TPO(HECCHOHATEHOTO MOTYJIS
B pesynbrare uydenus npodeccuoHanbHOro MOIYJIS CTYAEHT JOJKEH OCBOUTh

OCHOBHOM BHJI JIEITEILHOCTH Y4YacTUe B pa3pabOTKEe MPUIOKEHUN B3aUMOACHCTBUS

C_ MHTEJUICKTYaJbHbIMU MHTETPUPOBAHHBIMUA CHCTEMAMHU U COOTBETCTBYIOIIUE EMY
001111e KOMIIETCHIINH, U TPO(PEeCCHOHaTbHbIE KOMITIETEHINU:

1.1.1. IlepedyeHn 0OMMUX KOMIETEHIIUM

Kon OO01me KOMIIETEHIIUN

OK 01. BriOupates cmocoObl  pemieHuss 3amad  MpodeCCHOHATBHOW — ACSITEIHHOCTH
MIPUMCHHUTEIBHO K pa3IMYHBIMI KOHTEKCTAM.

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOWCKA, aHAJIM3a W HWHTEpIpETaIu

uHpopManuu W HMHOOPMAIIMOHHBIE TEXHOJOTMH JJsi  BBINOJHEHHA 3a1ad
npodecCHOHATBHON AEATEILHOCTH.

OK 03. [TmanupoBaTh M peaym30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE M JUYHOCTHOE
pa3BHUTHE, MPEANPHHUMATEIBCKYIO NESTENbHOCTh B TNPO(ECCHOHANBHON cdepe,
MCTIOJIB30BaTh 3HAHUS 1O MPaBOBOW M (PMHAHCOBOW TPaMOTHOCTH B Pa3IMYHBIX
’KM3HEHHBIX CUTYAIHSX.

OK 04. DdbhekTHBHO B3aMMOCHCTBOBATh U Pa0OTATh B KOJUICKTHBE M KOMaHJIE.

OK 05. OCy1IECTBIIATH YCTHYIO U IMCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit ®@enepanun ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO U KYJIbTYPHOI'O
KOHTEKCTA.

OK 06. [IposiBAATE rpa’k 1aHCKO-NMATPUOTHUYECKYIO ITO3HUIIHIO, IEMOHCTPUPOBATH OCO3ZHAHHOE

NOBEJICHNE HA OCHOBE TPAIUIMOHHBIX POCCUICKUX JTyXOBHO-HPAaBCTBEHHBIX
HCHHOCTefI, B TOM 4YHUCJI€ C Y4YCTOM TapMOHH3allMd MECKHAIUMOHAJIBHBIX W
MEXPEIUTHO3HBIX OTHOIIEHUH, NPUMEHATh CTaHJApThl AHTUKOPPYIIIUOHHOTO
MOBEJICHUS.

OK 07. ConeiicTBOBaTh  COXPAHEHHUIO  OKpY’XKAaloIIed Cpeabl, pecypcocOepexeHuro,
NPUMEHSTh 3HaHUS 00 UW3MEHEHUWH KIMMaTra, MPUHLUIBI  OepexIIMBOro
MIPOM3BOACTBA, 3P (HEKTUBHO JICHCTBOBATH B UPE3BBIYAMHBIX CUTYAIIHSIX.

OK 08. Hcnonw3oBath cpenctBa (PU3MYECKON KyJBTYPBI JJISI COXPAHEHUS W YKPETUICHUS
3M0pOBbS B Tpolecce MNpopeCCUOHATBHON NeATENPHOCTH U MOAJIEPKAHUS
HEOOXOIMMOTO YPOBHS (PHU3HUECKON MOATOTOBIICHHOCTH.

OK 09. [Tonp3oBaTbess MPO(ECCHOHANBHOW TOKYMEHTAlMEl Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM $I3bIKAX.

1.1.2. Ilepedens npodecCHOHATBHBIX KOMIICTCHITUI

Kog [TpodeccroHanbHble KOMIETEHLIUU

B 1. VYyactue B pa3paboTKe MNPUIOKEHUH B3aUMOJCHCTBUS C WHTEIJIEKTyalbHBIMU
MHTETPUPOBAHHBIMH CUCTEMAMMU

IIK 3.1. Pa3pabarbiBaTh IpOrpaMMHbIE MOJYJIU AJIi MHTEIJIEKTyaJIbHbIX HWHTErPallMOHHBIX
pEIICHUN.

IK 3.2. BeIONHATE  OTHAAKYy  OPOrpaMMHBIX — MOXYJNEM  JUIi  MHTEJUIEKTYyaJbHBIX
VMHTETPALIMOHHBIX  PEUIEHMM  C  HCIOJIb30BAHMEM  CHELMAIU3UPOBAHHBIX




MIPOTrpaMMHBIX CPEJCTB.
IIK 3.3. BBINOMHATE TECTOBBIA 3allyCK MNPOrpaMMHBIX MOJYJICH ISl MHTEIUICKTYyaJbHbIX
WHTETPAIIMOHHBIX PEIICHUH 1 00ecreynBaTh HX TpeOyeMoe KauecTBO.

1.1.3. B pe3synbTaTe ocBoeHUs MpohecCHuOHAITBHOTO MOYJIS CTYACHT JTOJIKEH:

NMeTts npakTU4ecKui CO3J1aHus1, TECTUPOBAHUS U 3aI1yCKa IIPUIIOKECHUN;
OIIBIT yuacmus 6 papabomke 2010co8bix pobomos™
YMETH YCTaHABIMBATh U YAAIATH npukiaanoe 110;
CO37aBaTh MPOCTHIE MPOTPAMMBI,
3HATh OCHOB yCTPOMCTBA U ()YHKIITMOHUPOBAHHSI ONIEPAIIMOHHBIX CHCTEM;

knaccudukanuu u ycrporicraa [10;
OCHOB TEOPHUH KaueCTBA MPOTPAMMHBIX CHCTEM;
CrocoObl ONKCAHUS AITOPUTMOB

1.2. KoaudectBo qaCoB, OTBOAMMOC Ha OCBOCHHC HpO(I)CCCI/IOHaHBHOI‘O MOLOYJIA

Bcero yacos 478, B Tom yuciie B hopMe MPAKTUIECKON MOATOTOBKU_- 316 yacoB

N3 nux Ha ocBoenne MJIK - 250 yacos

B TOM YHCJIC: CAMOCTOsITEIbHAsI paboTa 8 4acoB, KypcOBO€ MPOSKTUPOBaHUE 22

[IpakTuku, B TOM yucie yueOHas 72 _daca
[TpousBoacTBenHas (1o npoduito crnenuaibHocT)_144 yaca,

DK3aMeH 1o MOy o 12 yacoB



2.1. CtpykTypa nmpodecCHOHaTEHOTO MOTYJIS

2. CTpyKTypa u cojiepkanue nMpopecCuOHAIIBHOTO MOIYJIs

O06BeM MpodheCCHOHATTEHOTO MOTYJIS, aK. Jac.

Cym
MAPH PaboTa 00y4aronuxcsi BO B3aUMOJICHCTBUH C IPENOIaBaTEIEM
Iv) CamocTosre
Konpr HaumenoBanus pa3aenoB oI;He az) = Oo6yuenue o MJIK JIbHas
'b
KOMIIETEH PO eCcCHOHATBHOTO & 5 x Ilpaxrixu pabota
M &S © o B mom uucne
oM MOLYJIA s § 5
Harp < £ & Bcero
Y3KH, 5 § ) IIpoMexyTouHas | 1abopaTOpHBIX Kypcossie Vue6 | Tiponssoxctsens
qac. arrecTanys U NIPAKTUYECKUX IIPOEKTHI as s
3aHATHH (paboTsr)
1 2 3 4 5 6 7 8 9 10 11
IIK 3.1. Pasnen 1. CereBble u
K 3.3 | oGnaunsie rexmonornu 138 70 98 12 34 - 36 4
OK 01. —
OK 09.
IIK 3.1. Pa3nen 2. Pa3zpaboTka
B%K()i’ 3. MIPUIIOKEHUN
o 13 54 - 18 22 36 4
OK 09, yIIpaBICHUSA 9 99
WHTETPUPOBAHHBIMU
CUCTEMaMU
IIK 3.1. Pasgen 3. Texnosoruu
—TIK 3.3.
HHTErpaluu
OK 01. - patt 45 | 36 45 i 36 i i i
OK 09. HMHTEIJUIEKTYaJIbHBIX

CHUCTEM




TIK 3.1. [IpounsBoacTBEHHAs
—IIK 3.3.
oK 0? 3_ MpakTuKa (1o mpoQuito 144 144 144
: CITEeIUATHFHOCTH)
OK 09.
DK3aMeH 110 MOIYITIO 12 12 12 12
Bcero: 478 316 254 24 88 22 72 144




2.2. TemaTudeckuit TUIaH U coiepkaHre MpoecCHOHaTEHOTO MOTY IS

HaumenoBanwue pa3aenon
poeCCUOHAITBHOTO Coneprkanue ydeOHOT0 MaTepurana,
monys ([TM), nabopaTopHbIE U MPAKTUUYECKUE 3aHATH, CAMOCTOSATEIbHAsI paboTa CTYACHTOB, KypCOBOMA O6bem B yacax
MEXIUCITUTUTHHAPHBIX (paboTa)
kypcoB (MJIK) u Tem
1 2 3

Pa3nen 1. CeTeBble H 00/1aYHBIE TEXHOJIOTHH 138
MAK.03.01 CereBble M 00/1aUHbI€ TEXHOJOTHH 102
Tema 1.1. O6mue cBenenuss | CoueprkaHue 8
0 CETAX U CUCTEMaxX 1. CtpykTypHas cxema MHOTOKaHaJIbHOU cucteMbl niepenayu (MCIT) undopmarun

nepenayu vHGopmaluu

2. CeTeBble TPOTOKOJIBI 8
3. Enunas cetb anekTpocBsizu Poccuiickoit @enepanu (ECO PD)

4. OcHOBHBIC TEXHOJIOTHH CETeH Mmepeaadn JaHHbIX

5. CtaHmapTH3UPYIOIIHE OpraHu3alii B 00JaCTH TEJIEKOMMYHHUKALIHI

B TOM umcie npakTHYeCcKuX 3aHATHH U 1a00paTOpHBIX padoT -

Tewma 1.2. ITpuHIUIBI Conepxanne 8
MIOCTPOEHHUS 1. OnpenencHue TEICKOMMYHHKAIIMOHHBIX CETEeH U €r0 OCHOBHBIC KOMIIOHCHTHI
TEJICKOMMYHHUKAIIMOHHBIX 2. Tonosiorus ceTeil MapuIpyTH3aLus 1 KOMMYTalus 8
cerei 3. Crex nporokosuos ISO/OSI, TCP/IP, IEEE 802
B ToM umcne npakTHYeCKuX M JJa0OpaTOPHBIX 3aHATHHA -

Tema 1.3. Ousuueckuii u Coxep:xkaHue 12
KaHaJbHBIA YPOBHU MOJIENIN 1. Cpenpl mepeaayul CUTHAJIOB M BUBI IOCTYIIA K HUM
OSI 2. CereBoe 000pyI0BaHKE

3. Buasl MOAYJISAIMU CUTHAJTIOB 8

4. Texnonorus Ethernet

5. TexHonoruu JocTyna ¢ BUPTyaIbHBIMU KaHAJIAMU

6. TexHomornu 6€CIPOBOJIHOTO AOCTYIIA

B ToM umciie MpaKkTHYEeCKUX U JIA0OPATOPHBIX 3aHATUI 2

[\

1.JJaboparoproe 3ansTue «3HakoMcTBO ¢ Packet Tracer. MoaenupoBaHue IPOCTON CETH

2. Jlabopamoproe 3ansmue « Cecmenmayusi cemu U mMexccemesoe 83aumooelicmsaue Ha 2




ocrnoee VLANy*

Tema 1.4 CereBoii u CoaepxxaHne 12
TPaHCHOPTHBIA YPOHU 1. TIIportokomsl [IPv4 u IPv6
mogaenu OSI 2. MapumpyTtuzanus 8
3. OcHoBHas KOHIICTIIHS IPOTOKOJIOB TPAHCIIOPTHOTO YPOBHSI
4. Ilporokonsl UDP, TCP
5. O6ecneuyenre nHGOPMAITMOHHONW 0€30IaCHOCTH CEeTeH
B TOM umclie MpaKTUYECKUX M JJA0OPATOPHBIX 3aHITHIA 4
1.JIaboparoproe 3ansaTue «Hactpoiika MapiipyTH3aTOpOBY. 2
2. JlabopamopHhoe 3ansmue « Peanusayus Ounamuyeckol Mmapupymuzayuu 8 COCmasHou 2
cemuny*
Tema 1.5 OcHOBHEIE Coneprxanne 10
MOHSTHS U KIIacCUPUKALIUS 1. Hcropwst pa3BUTHs 00JaYHBIX TEXHOJOTHMA
00JIaYHBIX CUCTEM 2. Knaccudukanus o01a4HbIX CHCTEM: YaCTHBIC, ITyOIMYHBIC, THOPHIHBIC 00JIaKa
3. Mojenu pa3BepThIBaHMS 00JIAYHBIX CUCTEM
4. SaaS — nmporpaMmMHOe o0ecreueHHe KaK yclryra 10
5. PaaS — mmardopma kak ycayra
6. laaS — uHPpacTpyKTYpa Kak yciyra
7. O030p CYMIEeCTBYIOMNX 00JIAYHBIX CHCTEM
B TOM umcle MpakKTUYECKUX M JJa0OPATOPHBIX 3aHIATHMA -
Tema 1.6 Texnomoruu CoaepxxaHue 12
pa3paboTku 00Ia9uHBIX 1. CnocoObl co3iaHus 00JIaYHBIX CIYKO
CITY K0 2. VupapieHue ciryx0aMu 6
3. Hcnonp3oBanue nporokonos HTTP, SOAP, XML
B TOM ymcie mpakKTHYEeCKUX M JJa0OPATOPHBIX 3aHATHMA 6
1.JlaboparopHoe 3ausiTHe «CrcTeMa co3/1aHus U KOHQUTYPUPOBAHUS BUPTYaJIbHOM cpebl 4
pa3pabOTKM»
2. Jlabopamophoe 3ansmue « Pazeepmuleanue 6e6-npuiodicerHus ¢ UCHOIb308aHUEM 0OJIAYHBIX 2
cepsucos (laaS/PaaS)»
Tema 1.7 CucreMsl CoaepxxaHue 10
yIpaBIeHUS 00IaYHOM 1. TloHsiTMe TMNEPBU30PA, UX BUJIBI
UH(PACTPYKTYpOH YnpasiaeHue pecypcaMy BUPTYaJIbHBIX CUCTEM 8

2.
3. OO6pabotka nanubix B MaTepHeTe Bemeii.
4. Pa3paboTka mporpaMMHBIX CPEJCTB YIIPABJICHUS THIIEPBU30POM




B TOM ymclie MPaKTUYECKUX M JIJA00PATOPHBIX 3aHATHIMA 2
1.JIaboparopnoe 3ansTue. «KoHPUTryprpoBaHUE BUPTYATbHOU CPEIIBI» 2
Tema 1.8 Apxurekrypa u Copepxanue 14
BO3MOKHOCTH 00JIAUHBIX 1. OcHOBHbIE KOMIIOHEHTHI 00TAUHBIX TIATHOPM
wiaThopm 2. Opranuszanus padoThl OJb30BaTENsI B 001a9HON T1aTdhopme 6
3. VYnopapieHHE JIOCTYHOM B 001a4HOM miaThopme
4. TlpemmymiecTBa M HEAOCTATKH 00JAYHBIX BRIYMCICHUN
B TOM umclie MpaKTUYECKUX M JJA0OPATOPHBIX 3aHITHIA 8
1.JJabopaTopHoe 3aHsITHE «3HAKOMCTBO C 00JIAYHOM IIJIaT(HOPMOTi 2
2.JlabopaTopHoe 3aHATHE «3HAKOMCTBO C CEpBHCAMHU B 00a4HOM mIaThopme 2
3.JIaboparopHoe 3ausTHe «Co3naHne MPUIOKESHHS TSl 00JIa4HON TIaTHOPMBI» 4
IIpumepHasi TeMATHKA CAMOCTOSITE/ILHOI PadoThl NPU M3y4YeHUH pasaesa 1 4
BrinosiHeHNE 0TYETOB 0 J1a00paTOPHBIM padoTam
IIpoMexkyTouHas arTecTanus B (hpopMe 3K3amMeHa o 1 pasgeay 12
YueOHas npakTuka pasgena 1 36
Buapl pabot
1. UYrenue u 3amUCh JaHHBIX U3 U B (hailiibl, 00paboTKa TEKCTOBBIX (paiiyioB, paboTa ¢ OMHAPHBIMH 6
2. Hanucanue koja Jyisl peajau3aiuy aJropuTMoB ITOMCKa 6
3. Hamucanue koja it peajau3aiuy aaropuTMOB COPTUPOBKU 6
4. Hanucanue koja Jyisl peaau3aiuy aJropuTMOB XEIIUPOBaHUS 6
5. Hanucanue koja A CO3/IaHUs U YIIPABJICHUS TOTOKAMH BBITIOJIHEHUS 6
6. Co3naHue COKeTOB, 0OMEH JJAHHBIMU MEXK/Y KIMEHTOM M CEPBEPOM, pPeaTu3allysl POTOKOJIOB CBSI3U 6
Pasnen 2. «Pa3zpadoTka npujioKeHHil ynpaBJieHUs HHTETPHPOBAHHBIMH CHCTEMaMu» 139
MAK.03.02 PazpaboTka npujioKeHHil YIPpABJIeHHsI MHTETPUPOBAHHBIMHU CHCTEMAMU 103
Tema 1.1 Beenenue B cpeny | Conepkanue 6
paspabotku (IDE) 1. Hcropust m ocobenroctu IDE
2. Omnucanue padouei cpeabl U uHTEpdeiica moapL30BaTEs
3. Hactpoiika cpeasl IDE 6
4. Co3pmaHue HOBOTO MPOEKTA
5. Pa300p OCHOBHBIX KOMIIOHCHTOB MPOEKTA
B TOoM umcie npakTHYeCKUX 1 1a00paTOPHBIX 3aHITHI -
Tema 1.2. Hactpoiika Copepxanue 8

MHUKPOKOHTPOJLIEpA Yepe3

1. Ommcanme nactpymeHToB IDE




IDE 2. Coznmanue KOHGUTYpallMd MUKPOKOHTpOJLIepa ¢ momMoiipio IDE
3. Pabora ¢ rpaduyeckum unrepdeiicom IDE ns HacTpoiikyu MUHOB, TEHEpALUK KOJIA, 6
HAaCTPOMKH CUCTEMHBIX YaCOB U JIp.
4. T'enepanus Koja Jajs MUKpoKoHTpoJuiepa B IDE
5. HWurerpaums ¢ gpyrumu IDE
B ToM umcie npakTU4ecKUX U JIa0OpaTOPHBIX 3aHSATUI 2
1.JIabopaTopHas paboTa «BreImonHeHNEe KOHGOUTYPAITMOHHBIX pa00T ¢ MEKPOKOHTPOJICPOM)) 2
Tema 1.3. Hanucanue CopepxkaHue 10
MpOrpamM Jist 1. Wannmammzanus GPIO u HacTpoiika BRIBOAOB It paO0THI ¢ nepudepueit
MHUKPOKOHTpOJIIIEPa 2. Hactpoiika TaiiMepoB i TeHepaluu 3aaepxkexk 1 PWM-curnanos
3. Hcnonp3oBanue DMA s mepenayu JaHHBIX MEXAY nepudeprueid U naMsaThio 8
4. Pabota c npepbIBaHUSMU OT NepUPEpUHBIX YCTPONUCTB U 00paboTKa npepbIBaHUM B
COOTBETCTBYIOIIMX (DYHKIHAX 00paboTymKa
B ToM umcie mpakTHYeCKuX ¥ Ja0OpaTOPHBIX 3aHATHHA 2
1.Jlaboparopnoe 3ausitue «IlepBudHas HaCTpoiika MPOEKTa MO MUKPOKOHTPOILIEP) 2
Tema 1.4. U3yuenue CoaepxxaHue 10
WHCTpYMEHTa JIJIsi 1. Hcnonb3oBaHWE HHCTPYMEHTOB aHaJIM3a KOJa, CTATUYECKUI aHAIM3aTop, AJIs
MPOrpaMMHUPOBAHUS U BBISIBJICHHSI TOTEHIIMAIBHBIX OMTMOOK 8
OOHOBJICHHUS 2. Hcrnonp3oBaHHME CHCTEMBI KOHTPOJIS BEPCHiA, Takon Kak Git, U1 OTCICKUBAHUS
MHKPOKOHTPOJJIEPOB W3MEHEHUH B KOJIE
3. Pabora ¢ OubnmroTekamMu U MpuMepaMu Kojia, mpenoctasisieMbiMu IDE
4. Hcnonb30BaHUE HHCTPYMEHTOB MPOPUIUPOBAHHUS ISl aHATN3a IPOU3BOAUTEILHOCTH
KOJIa ¥ BBISIBJICHUS Y3KHX MECT
B TOM umcie MpakKTHYECKUX M JJa00PAaTOPHBIX 3aHATHIMA 2
1.JIaboparoproe 3ansTue «PaboTa c mporpaMMHBIM KOJIOM (aHAJIU3 M OTCIICKHUBAHUE 2
HM3MCHEHHE)»
Tema 1.5. Pabora ¢ CoaepxxaHne 8
WHCTPYMEHTaMU JJIs 1. O630p MHCTPYMEHTA JJIs IPOrPaMMHUPOBAHUS U OOHOBJICHUSI MUKPOKOHTPOJLIEpa
MIPOrPaMMHUPOBAHMS U 2. Hacrpoiika mporpamMmsl Jijisi paboThl ¢ MUKPOKOHTPOJLIEpaAMHU 6
OOHOBJICHHS 3. Co3naHue CKpUNTOB KOMaHIHOW CTPOKHU
MHKPOKOHTPOJIIICPOB 4. Wcnonp3oBaHME UHCTPYMEHTOB JJIsl IPOTPaMMHUPOBAHUS U OOHOBJICHUS /IS
KoH(urypuposanusi OyTioaaepa
B TOM ymcie MpaKTUYECKUX M JJA0OPATOPHBIX 3aHATHIMA 2
1.JITabopaTopHoe 3aHsTHE «Pab0OTHI HO HACTPOMKE MPOIPAMMHBIX HHCTPYMEHTOB I10/T 2

10



MHUKPOKOHTPOJLIEPY.

Tema 1.6. [TpommBka u CoaepxxaHne 8
pa3BepTHIBAHKE 1. Hacrpoiika napamMeTpoB MPOIIMBKU: YACTOTA s,ipa MUKPOKOHTPOJLJIEPA, pa3Mep CTEKa
U T. ]
2. lloxaroroBka karajnora MpoeKTa JUisl Iepeayu Ha Ipyroi KOMIBIOTEP WU 8
MCIIOJIb30BaHUs B APYTOH cpefie pa3paboTKu
3. VYcraHOBKa U HacTpOMKa OTJIaI0UHBIX U IPOU3BOACTBEHHBIX CPEICTB Ui pabOThI C
MHUKPOKOHTPOJIJIEPOM
4. Pa3BepThIBaHME NPWIOKECHUS HA LIEJIEBOM YCTPOUCTBE
B TOM umcie MpaKTHYECKUX M JJA0OPATOPHBIX 3aHATHMA -
Tema 1.7. Pabora ¢ CoaepxxaHne 8
uHTepdeiicamu 1. Ocnosuble uaTepdeiicsl B Mukpokontpoiiepe: SPL, I2C, UART u CAN, ux
0COOEHHOCTH M CTIOCOOBI MHUIIUATU3AIMH B KOJIE 6
2. TlomkmoueHue MepuepUtHBIX YCTPOMCTB K MEKPOKOHTPOJIIEPY C HCIIOIb30BAHHEM
pa3IMYHBIX HHTEPhEHCOB
3. PaGota c mpepsiBanusimu 1 DMA (Direct Memory Access) pu nepeiaye JaHHbIX
yepe3 HHTEPQEHCHI
4. UcnonwzoBanne FreeRTOS s opranuzanuyu MHOTOTIOTOYHOTO B3aUMOJIECHCTBUS
MHUKPOKOHTPOJIJIEPOM
B TOoM umcie npakTHYeCKUX 1 1a00paTOPHBIX 3aHITHI 2
1.Jlaboparopnoe 3ausiTue «HacTtpoiika mporpaMMaTtopa Jiisi IPOIIMBKA MUKPOKOHTPOJLIEPa 2
Tema 1.8. Pabora ¢ CoaepxxaHne 6
omuOKamMu Tpu paboTe ¢ 1. Vicmonp30BaHUE OTIIAIOYHBIX HHCTPYMEHTOB JIs OOHAPYIKEHUS OMTHOOK
MHUKPOKOHTPOJICPOM 2. Pabota c moramu u oT4eTamMu 00 omMOKax MpU paboTe ¢ MUKPOKOHTPOJIEPOM 2
3. Pabora ¢ npepbIBaHUSIMHU
B TOM ymcie mMpakKTUYECKUX M JJA0OPATOPHBIX 3aHATHMA 4
1.JTabopaTopHoe 3aHITHE «AHAIIN3 TPOrPaMMHOTO KOJIa JIJIs MEKPOKOHTPOJLIEPa» 4
Tema 1.9. PaGoTa ¢ Coneprkanue 14
nepudepuiiHbIM 1. VYmopaBieHHe MOTOpaMH IOCTOSIHHOTO TOKa
000pyJ0BaHHEM 2. TlonmydyeHue NaHHBIX C HH(PPAKPACHOTO JaTUYHKA
3. TlonydyeHue IaHHBIX C YIBTPA3BYKOBOIO JAaTUMKA 8
4. PaboTa c HaBUTAIIMOHHBIM JaTYMKOM uepe3 uarepdeiicsl SPI u 12C
5. Hactpoiika oOMeHa ganHbiMu yepe3 MQTT
B TOoM umcie npakTHUeCKUX 1 1a00paTOPHBIX 3aHITHI 4
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1.JTaboparopHoe 3ansTHe «Hanucanue npuioxeHust Juist onpoca JaTYMKOB U OTIPAaBKU
3HaueHui uyepe3 nporokona MQTT Ha neneBoe yCcTpOMCTBOY

IIpomexkyTouHas arrectanus B popMe 1uddepeHINPOBAHHOIO 3a4€Ta

IIpumepHas TeMaTHKA CAMOCTOATEIbHON y4eOHO padoThl NPH U3y4YeHUH pa3jena 2

Cdepwr npumenenns Texaonoruit [oT

Nzyuenue nepudepuifHbIX yCTPOUCTB MUKPOKOHTPOJLIEpA

OntuMuzanus KoJa U yBeJIMY€HUE CKOPOCTH pabOThl CUCTEMBI 33 CUET MUCTIOIB30BAHUS PA3TMYHBIX AJITOPUTMOB U
ONTHUMU3AINH HACTPONKHU Nepu(epuitHbIX YCTPOUCTB.

PaboTta Haj mpoeKTaMH ¢ MCIOJIL30BAHUEM pa3IMUHbIX nHTepdeiicos, Takux kak USB, Ethernet u Wi-Fi.

TemaTnka KypcOBBIX IPOEKTOB

SIS

PazpaboTka cucteMbl KOHTPOJIS AOCTYyIA.

PazpaboTtka cucTembl ynpaBieHUs TOABMKHBIM POOOTOM.

Pazpabotka GecripoBOAHON CUCTEMBI YIIPABIEHUS YMHBIM JOMOM.

PazpaboTka cuCTeMbl JUCTAHIIMOHHOTO YIIPABICHHS JIOKOM.

Cozpanne aBTOHOMHOM CMCTEMBI MOHUTOPHHTA 3I0POBbS U JATYMKOB MEIULINHCKOIO HA3HAYCHHUS.
IIpoexkTrpoBaHe CUCTEMBI 3aILUThI OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

22

O0s13aTesIbHBIC Ay IUTOPHBbIE Y4eOHbIE 3aHATHS 10 KypPCOBOMY NPOeKTy (padote)

1.
2.
3.
4.
5.

[TpoBepka mogdopa HCTOYHUKOB U JTUTEPATYPHI, UX aHAINU3, ONIPEACIICHHE METOUK MPAKTHUYECKOTO MCCIICTOBAHNUS.
[IpoBepka cuctemMaTH3ay COOPAaHHOTO MaTepHala, COCTABICHHE TAOIUII, TUarpaMM, TpaduKoB, CXEM U JIp.
[TpoBepka HamrcaHus BBEJCHUSI KYPCOBOTO MPOEKTA.

[IpoBepka HanucaHusi TEOPETUUECKOM YacTU KYpCOBOTO ITPOEKTA.

IIpoBepka HanMCaHUS OPAKTUYECKON YaCTH KypCOBOI'O IIPOEKTA.

YueOHas npakTHKa pasjaena 2

Buapr pabor:

1.Hacmpotixa u pazpabomxa Kiaccugukamopos NOHUMAanus ecmecmeeHHou pedu
2.Paspabomka 2010c08020 accucmenma

3. Paspabomka ¢punansHo2o npoekma 2o10co8bix accucmenmos. *

Pasznen 3. TexHogoruu HHTErpalu HHTCJJICKTYAJIBHBIX CUCTEM

45

MJIK 03.03. TexH0JIOrdM MHTErPallMi HHTEJLJIEKTYAJbHBIX CHCTEM

45

Tema 1.1 Pazpabotka Copnepxanue

MOJIb30BATEIBCKOTO 1. IlpoexTupoBanue CTPyKTyphl JaHHBIX U 0a3bl nanubeix UC. MaTepdelic u B3auMoaelicTBre
TIPUIIOKEHUS JTST roas3oBatens ¢ C

YHOpaBJICHU 2. Pa3paboTKa TEXHUYECKOTO 3aaHus U MPOSKTHOH JOKYMEHTAI[UU

45
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HMHTEIUIEKTYaJIbHON 3. UnTerpanus komnoneHntoB MIC u B3aumo1elicTBHE MOJCUCTEM
WHTETPUPOBAHHOMN . 1
CHCTEMOH 4.0Opranusanmst paboThl KOMaH/Ibl B CHCTEME KOHTPOJISI BEPCHIA
B ToM uncre npakTU4ecKuX U J1a0OpaTOPHBIX 3aHATUI 36
1. IIpakTudeckoe 3aHATHE «AHATU3 IPEIMETHOU 00JIaCTH U BHISBICHHE (DYHKIIMOHAIBHBIX 2
TpeOOBaHMIN
2. [Ipaktuyeckoe 3ansTue «Pa3paboTka moip30BaTeIbLCKOr0 HHTEpdEica A 4
WHTEJIJICKTYaJbHOM HHTETPUPOBAHHON CHUCTEMBD)
3. IIpakTnueckoe 3ansaTue «POPMUPOBAHME MTPE3CHTALIMH 3aKA3UUKY JUUISl MHTEJUIEKTYalbHON 2
MHTETPUPOBAHHOM CUCTEMBI cOOpa JIAHHBIX TATYUKOBY
4. TlpakTrueckoe 3aHaTue «MojenupoBanue CTPYKTYphI 0a3bl gaHHbIX (ER-auarpamMma)y» 2
5. IlpakTtrueckoe 3ausTue «Pa3padborka morudeckoi u puzndeckoit Moaenu 6a3bl JaHHBIX 2
(co3nganme nuarpammel cpeactBamu CYB/[)»
6. [IpakTrueckoe 3ansTue «Hactpoiika paboThl CHCTEMBI KOHTPOJIS BEPCHID) 4
7. Ilpaktraeckoe 3ausTHe «Pa3paboTka KIMEHT-CEPBEPHOTO MPUIIOKEHUS JIJIT MOHUTOPUHTA 10
MapaMeTpoB JaTYMKOBY (UTEHUE NaHHBIX C IaT4YHKa, mpoekTupoBanue b/, coxpanenue
nokazanui gatuukoB B b/, moctpoenue rpadukoB, )KypHATUPOBAHKE)
8. IIpakTnueckoe 3ansatue «Pa3zpaborka 00yyaeMoro MOAYJIs Uil MHTEIUICKTYadIbHON 10
CHUCTEMbl MOHUTOPHUHTA JJATYMKOB C BeJIeHNEM 0a3bl JaHHBIX 00yUEHUs»
IIponsBoacTBeHHasi NPAKTHKA (110 MPOPUIIO CIIEHATBHOCTH) 144
Buasi pador
Co3pmanue 1 TeCTUPOBAaHUE MTPOrpaMM YIPABJICHUS ABHKCHUAMU MOOMIBHON TIAT(OPMBI
Co3laaue U TECTUPOBAHME IporpaMM noj ynpasieauem moayiast ESP8266
IIpomexyTounas arrecTanus B gopMe 3K3aMeHAa 110 MOIYJII0 12
Bcero 478
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3. YcnoBus peanuzanuu paboued mporpaMmmbl podhecCHOHAIBHOTO MOTY IS

3.1. MarepuanbHO-TEXHUYECKOE O0ECIIeYCHHE:
IPEyCMOTPEHBI CICAYIONIUE CIICIIHATbHBIC TTOMEIICHUS:

Jlabopatopuss «HDOPMAITMOHHBIX TEXHOJIOTHUN, MPOTPaMMHUPOBAHUS W 0a3

JAaHHBIX»

Macrepckas «AnnapaTHoil ”HQPAacTPyKTypbl IHTEpHETA BEIIE.

3.2. MudpopmanimoHHOE 00eCreYeHUE peann3ay mporpaMMbl

OCHOBHBIC II€YaTHBIC U QJICKTPOHHBIC U3aHUSA

1.Cet W TCIGKOMMYHHKAIIUHU . YYCOHHK HW TMPAKTUKyM JUIS  CPEIHETO
npodeccuonanbHoro oobpaszopanus/ K. E. CamyiinoB [u np.]; mom penmakiuei
K. E. CamyiinoBa, U. A. lllanumosa, JI. C. Kyns6oBa. — 2-e wu3z., mepepad. u
nom. — Mocksa : U3znatensctBo FOpaiit, 2024. — 464 c. — (IIpodeccuonansHoe

oOpazoBanue). — ISBN 978-5-534-17310-9. — Tekct AIIEKTPOHHBINA  //
OG6pa3zoBarenbHas matdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/542157 (nata oopamenus: 11.06.2026)

2.Cetu ¥ TENEKOMMYHHUKAIIMU . Y4YEeOHHK W TPAKTUKyM I CPEIHEro

npodeccuonanbHoro ooOpaszopanus/ K. E. CamyiiioB [u 1p.]; moa penakiuein
K. E. Camyitnosa, U. A. lllamumona, 1. C. KynaboBa. — 2-e¢ wu3m., mepepad. u
nom. — Mocksa : U3gatensctBo HOpaiit, 2024. — 464 c. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-17310-9.

4. KOHTpOJIb ¥ OIICHKA Pe3yIbTaTOB OCBOCHUS
npodeccHoHaTEHOTO MOTYJIS

po¢eCCUOHANTBHBIX M OOIITNX
KOMIETEeHIINA, (HOPMUPYEMBIX B

Kon 1 HaumeHoBaHue
Kpurepuu onenku MeTonabI OLIEHKU

paMKax MOIOYJIsA

1K 3.1 Pa3pabarsiBath Co3nanue cucremsl aHanu3a qaHHbix | CobecenoBaHue
[IPOrpaMMHBIE MOYJIH JIIs JUISL KOHKPETHOTO MHTETPAllMOHHOTO | MPEAICTAaBICHHOMY OTYETY
MHTEJJIEKTyaJIbHBIX pELIEHNS B COOTBETCTBUU C DKcnepTHOoe HaOMoIeHNe
MHTETPALMOHHBIX PEIIEeHUH. TpeOOBaHUSAMU TEXHUYECKOTO BBIIIOJTHEHUSI ~ TPAKTHYECKUX
3aJlaHusl. pabot
[IpomexyTounas arrecranus

(mudpepeHpOBaHHbIN 3a4er,
9K3aMEH, YK3aMEH 10 MOJIYIIIO)

[1K 3.2 BeInosHATh OTHaAKY
MIPOTPAaMMHBIX MOJTYJICH st
HHTEIICKTYaIbHBIX

BrinosiHeHue npoueaypsl OTJIaAKU €
(uKkcamuen pe3ybTaToB

CobecenoBanne (0]
IPEJICTABIICHHOMY OTYETY
OKCIEepTHOE HaOJII0ICHUE
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https://urait.ru/bcode/542157

HMHTErPALIMOHHBIX PELIEHUN C
HCIIOJIb30BAHNEM
CIELMaTU3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB.

BBITIOJIHEHUSI ~ TMPAKTUYECKHUX
pabor
[IpomexxyTounasg  arrecrauus

(muddepeHnMpoBaHHBIA 3a4eT,
9K3aMEH, YK3aMEH 10 MOJYJIIO)

I1IK 3.3 BBIITOJHATE TECTOBBIM
3aMycK NpOrpaMMHBIX MOAYJEH
JUTSI HTHTEIIEKTYaTbHBIX
WHTETPAIIMOHHBIX PEIICHUN 1
obecrieunBaTh X TpedyeMoe
Ka4yecTBO.

BrimonHeHne TecToBOro 3amycka
MIPOTPaAaMMHOTO MOAYJIS C (pUKcanneit
pe3yibTaToB

CobecenoBanue I10
MpeACTaBICHHOMY OTUETY
DKCIepTHOE HaOJIrOeH1E
BBITTOJTHCHHUS MPAKTHYECKHUX
pabor

[IpomexxyTounasg  arrecrauus

(muddepeHnMpoBaHHBIA 3a4eT,
9K3aMEH, IK3aMEH 10 MOJIYJIIO0)

OK 01. BribupaTh criocoOsI
penieHus 3a1a4d
npodeCCHOHATLHON

ACATCIIBHOCTU MPUMCHUTCIIBHO K

Pa3IMYHBIMHU KOHTCKCTAaM.

[TonGop BapraHTOB pelIeHUS
KOHKPETHO! NpodecCHOHATBLHON
3aJ1a4¥ UIH MpoOIeMbl

OueHka TOJTHOTHI — TEpEeYHS
10J0OpaHHBIX BAPHAHTOB\

OK 02. Ucnionws3oBathb
COBPEMEHHBIC CPEJICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopManuu u
WHGOPMAIIMOHHBIC TEXHOJIOTHI
JUTSL BBITTOJTHEHHS 33124
npodeccrnoHaIbHOM
JeSITeIIbHOCTH.

JleMOHCTpalusl HaBbIKOB
HCIOJIb30BaHUS MH(POPMAITMOHHBIX
nopTasioB B cetu MHTEpHET,
BKJIFOYast O(HIIMaTbHbIE
MH(POPMAIIMOHHO-TIPABOBEIE
HOPTAJIbI

OneHka MOJHOTHI — MEpPEeYHs
N000paHHBIX BapUAHTOB

OK 03. ITnanuposats u
pean30BbIBaTH COOCTBEHHOE
npodeccnoHanbHOE U TMYHOCTHOE
pa3BUTHE, IPEAIPUHUMATEIBCKYIO
NeSITEeNbHOCTD B
npoeccruoHanbHOI chepe,
HCII0JIB30BaTh 3HAHHUA 110 HpaBOBOfI
1 GUHAHCOBOW TPAMOTHOCTH B
Pa3IMYHbIX KH3HEHHBIX
CUTyaluiX..

JleMOHCTpanus uHTEpeca K
BBIOpAHHOM CHEIUAIBHOCTH, K
WHHOBAIMOHHBIM TEXHOJIOTHSIM B
obnactu npodeccruoHanbHOM
JeSTeTbHOCTH

Yuactue B
(omuMITHATBI,
npo¢ecCuOHaTHLHOTO
MacTepCcTBa, CTAKUPOBKUA U
Ip.), MIPOBOIUMBIX KaK
00pa3oBaTelIbHBIM 3aBEIICHHEM,
TaK " BEYIIUMU
NPEANPUATHIMA OTPACITH

MEPONPHUATHIX
KOHKYPCBI

OK 04. 3¢pdextuBHO
B3aMMOJICHCTBOBATh U PadOTATh
B KOJIJIGKTHBE U KOMaH/IE.

JIeMOHCTpHUpPOBATh HABBIKU
MEXKJIMYHOCTHOTO OOIIEHHUS C
COOMIOICHNEM OOIIETPUHSATHIX
MPaBWJI CO CBEPCTHUKAMU B
o0pa3oBaTensHOM rpymIe, ¢
MPENOJaBaTENSIMUA BO BpeMs
o0y4eHus1, C pyKOBOJUTEIIMU
MPOU3BOACTBEHHON MPAKTHKHU

HaOJIr0IcHUE
HaBBIKOB B

DKCrepTHOe
MOBEJICHUYECKNX
X0J1e 00yUeHUs

OK 05. OcymiecTBiIsATh YCTHYIO
Y IMCHbMEHHYI0 KOMMYHHKAIIUIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit deneparyu ¢
y4eToM 0COOEHHOCTEH
COIIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

JleMOHCTpanys HaBBIKOB I'PaMOTHOM
YCTHOW U MUCbMEHHOU peun

DKCrepTHOE HaOII0IeHUE
HaBBIKOB YCTHOTO u
MUCEMEHHOTO OOIIEHUSI B XOJe
o0yueHus

OK 06. ITposiBISATH rpaykIaHCKO-

DopMHUPOBaHHE YYBCTBA

Yaactue B MEpPONPHUSITHIX
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NaTpuOTUYCCKYIO MMO3UIHIO, naTpuoTUu3sMa, rpaXx1aHCTBCHHOCTH, HanHOTI/I‘{eCKOﬁ
J€MOHCTPUPOBATh OCO3HAHHOE | YBa)KEHUS K MaMSTH 3alIUTHUKOB HaIpaBJIEHHOCTH, B
MOBEJICHUE HA OCHOBE OteuecTBa u nojsuram ['epoes MPOBEACHUU BOEHHO-
TPaJAULIMOHHBIX POCCUUCKHUX OteuecTBa, 3aKOHY U IPABOIOPAJIKY, | CHIOPTUBHBIX UIP; ydyacTHE B
IYXOBHO- HPaBCTBEHHBIX YEeJIOBEKY TPyJa U CTaplIeMy IporpaMmax
LIEHHOCTEH, B TOM YHUCJIE C MOKOJICHHUIO; AHTUKOPPYILIMOHHOMN
YUCTOM rapMOHHu3allun HaInpaBJICHHOCTU
MEXHAIIMOHAIbHBIX U B3aMMHOI'0 YBa)KEHHUS, OEPEKHOTO
MEKPEJIIMTUO3HbIX OTHOLICHUHM, | OTHOLICHUS K KYJIbTYPHOMY
MPUMEHSITh CTaHIApPThI HACJIETUIO U TPATULIISIM
AHTHUKOPPYIIIUOHHOT'O MHOT'OHAIITMOHAJIBHOI'O Hapoa
IOBEICHUS. Poccuiickoit denepaiuy;

HETEPIUMOCTH K KOPPYIIIUOHHBIM

IPOSIBIIEHUSIM;
OK 07. CopneticTBOBaThH dopMupoBaHue OEPEKHOTO DKCIepTHOE HaOII0IeHNE
COXPaHEHUIO OKpYKarolen OTHOLIEHUS K MPUPOJIE U JEMOHCTpPALIHI HABBIKOB
Cpellbl, pecypcocOepexeHHIo, OKpYyKarolieu cpene; coOroAeHUs MIpaBHII

MPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMAaTa, IPHHIHITBI
OepeKIIMBOro MPOU3BO/ICTBA,

9KOJIOTUYECKOI 0e301acHOCTH
B BEJCHUU NMPOeCCHOHATHHON
JesITeIbHOCTH; (hopMUpOBaHHE

3¢ peKTUBHO NEHCTBOBATH B HaBBIKOB 3¢ PeKTUBHBIX

YPE3BBIYANHBIX CUTYAIUSX. JEUCTBUA B  YPE3BBIYANHBIX
CUTYaLUsAX

OK 08. Mcnonp3oBath cpenctBa | DopMupoBanue OEpeKHOTO VYuyactue B CIIOPTUBHBIX

(bu3nyecKoil KyIbTyphl JUIs OTHOIIICHUS K 3/I0POBBIO; MEPOMPUITHUSIX, POBOJUMBIX

COXPAHCHUS U YKPCIUICHHS 00pa3oBaTeNbHBIM

3JI0pOBbS B ITpoLIEcce YUpEXKICHUEM; BEJICHUE

npodeccrnoHabHOM
AESATEIBHOCTH U TOICPIKAHUS
HE00XOIUMOTO YPOBHS

3JI0pOBOTO 00pa3a KU3HU

buzmveckoit

MOATOTOBJIEHHOCTH.

OK 09. ITons3oBaThCst JleMOHCTpalnusi yMEHUs COCTaBIATh | DKCHEpTHAas OIIEHKa
npodeccrnoHaIbHOM TEKCTBI JJOKYMEHTOB, OTHOCSIIIIUXCS K | COOMIOCHUS MpaBuI

JIOKyMEHTaIuen Ha
roCyJJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

npodeccnoHanbHOM e TEeNbHOCTH,
Ha roCyJJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX

COCTaBJICHUA JOKYMCHTOB
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