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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM NPOT'PAMMBI
HPOPECCHUOHAJIBHOI'O MOAYJIA
I[IM.03 YYACTHUE B PA3PABOTKE ITPUJIOXEHUY B3AUMOJIEHCTBUA C
UHTEJUVIEKTYAJIBHBIMU UHTEI'PUPOBAHHBIMU CUCTEMAMHA

1.1 Henb n niianupyemMble pe3yJbTaThl 0CBOEHHMS NPO(ecCHOHAIBLHOI0 MOAYJIA

B pesynbrare u3ydeHus npodecCHOHAIBHOTO MOIYJS CTYACHT AOJDKEH
OCBOMTH OCHOBHON BHUJ JACATENBHOCTU Yuacmue 6 pazpabomke npunioxceHuil
83aUMOOCUCMBUSL C UHMENIeKMYANbHbIMU UHIMESPUPOBAHHBIMU CUCTNEMAMU |
COOTBETCTBYIOIIME eMy 001ue, npodeccuoHaIbHble KOMIIETEHIIUA U TUYHOCTHBIE
pe3yIbTaThI:

1.1.1 IlepeyeHb 001X KOMIIETEHIU

Kox HanMeHoBanue 00X KOMIETECHIINHA

OK 01 | BeiOuparp cmocoObl pemieHust 3agad  OpodecCHOHATBHON  AEATEIbHOCTH
IPUMEHHUTEIbHO K pa3IMYHbIMU KOHTEKCTaM

OK 02 | Ucnosnb30BaTh COBpEMEHHBIE CpEACTBAa IIOMCKA, aHalIM3a W HHTEpIpeTaluu
uHpopMauud U HMHGOPMAIMOHHBIE TEXHOJOTUM JUIS BBIIOJHEHHUS 3373y
poeCCHOHAIBHON e TEIHHOCTH

OK 03 | [InanupoBaTh M peaar30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JMUYHOCTHOE
pa3BUTHE, MPEANPHUHUMATEIBCKYIO ACATEIBHOCTh B IMpodeccHoHaTbHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO MPaBOBOM M (PMHAHCOBOM IPAMOTHOCTU B Pa3IUYHBIX
KU3HEHHBIX CHTYaIHAX

OK 04 | DddexTuBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE M KOMaH/Ie

OK 05 | OcymiecTBisTh YCTHYH0 M HNUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoit ®Depepaniun ¢ y4eTOM OCOOCHHOCTEW COLMAIBHOTO |
KYJIbTYPHOI'O KOHTEKCTA

OK 06 | IlposiBiATE  Ipa’kJaHCKO-IATPUOTHYECKYIO  IMO3HMLHI0,  JEMOHCTPHUPOBATh
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAJAMLIMOHHBIX POCCHICKUX JTyXOBHO-
HPABCTBEHHBIX LEHHOCTEH, B TOM 4YHMCIE C Y4YETOM TapMOHH3ALMH
MCKHAIIMOHAJIBHBIX W MECKPCIUTHUO3HBIX OTHOHIGHI/Iﬁ, IMPUMCHATE CTaHOAPThBI
AHTUKOPPYNLHOHHOTO MOBENCHHUS

OK 07 | ConelicTBOBaTh COXpPAaHEHHIO OKpYXKaloOIIeW Cpelbl, pecypcocOepexeHHmIo,
OPUMEHATh 3HaHUS 00 UW3MEHEHMHM KJMMaTa, MPUHIUNBI OepexIMBOro
IIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUIX

OK 08 | Mcnonb3oBaTh cpelncTBa (GU3NUECKON KYJIbTYpPbI A COXpAHEHUS U YKPEIUICHUS
310pOBbsS B IIpolecce Mpo(ecCHOHATBHON MAESITEIbHOCTH M MOJAEpKAHUS
HE00X0IMMOT0 YPOBHS (PU3HYECKON MOATOTOBIEHHOCTH

OK 09 | [Tonb3oBarbest mpodeccHOHANbHON JIOKyMEHTallell Ha TOCyJapCTBEHHOM U
MHOCTPaHHOM $I3bIKax




1.1.2 Ilepeyenb npogecCHOHAJIBLHBIX KOMIIETEHIIU I

Kon HaumenoBanue npogeccuoHAJIbHbBIX KOMIIETEHIM I

[IK 3.1 | Pa3pabarbiBaTh IpOrpaMMHBIE MOJIYJIH JJI1 MHTEIUIEKTYaJIbHBIX HHTETPAlMOHHBIX
peleHut

I[IK 3.2 | BeimonHsATh OTJAAAKY MPOrPaMMHBIX  MOJYJEH Uil  MHTEIUICKTYaJIbHBIX
MHTETPALIMOHHBIX  PEIIEHUHA €  MUCIOJb30BAaHUEM  CIELUAJIU3UPOBAHHBIX
IIPOrpaMMHBIX CPEACTB

I1K 3.3 | BeInosnHATh TECTOBBIM 3aIlyCK NPOTrPaMMHBIX MOZYJEH AJI MHTEUIEKTyallbHbIX
MHTETPAIMOHHBIX pelIeHUH 1 obecreunBaTh UX TpedyeMoe KaueCTBO

C 1enpio OBNAJCHHS YKa3aHHBIM BUJIOM IIPO(HECCUOHATBHON IEATEIbHOCTH U
COOTBETCTBYIOIIMMU MPOPECCHOHATHHBIMU KOMIIETEHLIUSIMU O0YUaIOIIUIICs B X0/1€
OCBOEHHSI MPO(HECCUOHATBHOTO MOTYJISI TOJIKEH:

Baajgers HaBBIKAMH CO31aHusl, TCCTUPOBAHHSA 1 3aITyCKa HpI/IJ'IO)KeHI/Iﬁ

Ymernb YCTaHABIUBATh U yAAIATH npukiaanoe [10;
C03/J1aBaTh MPOCTHIEC MPOrPaMMBbI
3Hathb OCHOB yCTPOMCTBA U ()YHKITMOHHPOBAHHSI ONIEPANIMOHHBIX CHCTEM;

knaccudukanuu u ycrpoicrsa [10;
OCHOB T€OPUHU KAa4E€CTBA MPOrPAMMHBIX CUCTEM;
CIoco0bl ONMKCAHUS AITOPUTMOB

1.2 Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl PO eCCHOHATIBLHOTO MOTYJIs

Bcero gacos 448 4.

B TOM 4Hclie B (hOpMe NIPAKTUUECKON OJITOTOBKU 291u.
U3 HUX
Ha ocBoerne M/IK 03.01 132 u.
Ha ocBoenne MJIK 03.02 154 4.
B TOM YHCJIE, CAMOCTOSITENIbHAs paboTa 13 u.
Ha MPaKTHKH, B TOM YHCIIE y4eOHYIO 72 4.
Y IPOU3BOJICTBEHHYIO 72 4.
9K3aMEH 110 MOAYJIIO 18 4.



2. CTPYKTYPA U COAEP KAHUE TPOPECCUOHAJIBHOI'O MOAYJIA

2.1 Crpykrypa npodeccnoHaILHOT0 MOXYJIS

Koambt HaumeHoBaHus pa3iesioB Bcero, S O0beM npodeccHoHAIBLHOT0 MOYJIS, AK.HYaC
npogeccuonas | npoeccCuoHATBLHOT0 MOAYJIsI JacoB § Oo6yuenne no MJIK IpakTuka
bHBIX H 00IIHX E Bcero B ToM uuncie
KOMIeTeHINH = E Jlaboparopubix u | KypcoBbix | CamocTosTe = Yueonas | [IponsBon

) S IIPaAKTUYECKHUX pabot JIbHAsA £ = CTBEHHAas
g % 3aHATUN (poexkT) pabora E =
g o S
= = £ 3
M b= E
2 g =
= =
m
1 2 3 4 5 6 7 8 9 10 11
IIK 3.1 —3.3 | Pasnen 1. CereBnie 1 001aYHBIE
OK 01 -09 TEXHOJIOTUHU 190 132 132 74 _ 6 _ 58 _
IIK 3.1 - 3.3 | Pasnen 2. Pa3pabotka
OK 01 -09 | npunoxxenuit yIpaBJIEHUs 168 %7 154 51 2 7 i 14 i
WHTETPUPOBAHHBIMU
CHCTEMaMH
[Ipon3BoACTBEHHAsE TIPAKTUKA 7 7 7
(o mpouIIO CrIeUanTbHOCTH)
JK3aMeH 10 MOAYJII0 18 - 18
Bcero: 448 2901 286 125 22 13 18 72 72




2.2 TeMaTH4YeCKHUil IVIAH U COJePKAHNE MPO(PecCHOHATBLHOIO0 MOAYJISA

HaumeHoBaHMe pa3iesioB U TeM

O0beM, akaj. 4.
/ B TOM 4HcJI€e B

npodeccuoHaabHOro moayas (IIM), Copeprxanue yuedOHOT0o MaTepHaJia, JJaGopaTopHblie padoThl U MPaKTHYeCKHE 3aHATHS, dopme
MEKIMCUHUILIMHAPHBIX KYPCOB caMocTosiTeJIbHasl yueOHasA padoTa o0y4aloImuxcsi, KypcoBasi padora (IIpoeKT) NMPaKTHYECKOI
(MK) NOATOTOBKH,
aKaj. 4.
1 2 3
Pasnea 1. CeteBble 1 00/1a4HbIe TEXHOJTOTHH 132 /74
MJK.03.01 CeTeBble U 00J1a4HbIE TEXHOJIOTHH 132 /74
Tema 1.1. O0mue cBegenns o cersax | Coaep:kanue 8/0
U CHCTeMaXx mepenayu HHGpopManuu 1. CtpykTypHas cxema MHOTOKaHaJIbHOU cucteMbl niepenaun (MCII) nadopmarm 8
2. CereBble IPOTOKOJIBI
3. Enunas cetp snexTpocsssu Poccutickoit @eneparmm (ECO PO)
4. OcHOBHBIE TEXHOJOTHH CETEH Mepeiaun JaHHBIX
5. CraHaapTU3UPYIOIIME OPTaHNU3alMH B 00JIACTH TEJICKOMMYHUKAITHMA
Tema 1.2. [Ipunnunsl noctpoenusi | Conep:kanue 4/0
TeJIEKOMMYHUKALMOHHBIX ceTei 1. Onpenenenue TENEKOMMYHHUKAIMOHHBIX CETEH M €r0 OCHOBHbBIE KOMIIOHEHTHI 4
2. Tonosiorust cerell MaplIpyTU3ALMS 1 KOMMYTALIHSI
3. Crex mpotokonos ISO/OSI, TCP/IP, IEEE 802
Tema 1.3. ®uznueckuii u Conep:xaHue 16/ 10
KAaHAJBLHBII ypoBHU Moaeau OSI 1. Cpenpl mepeayn CUTHAIOB U BUJBI TOCTYIA K HUM 6
2. CeteBoe 000opyi0BaHHUE
3. Buapl MOAYJSIIIMY CUTHAJIOB
4. Texnonorus Ethernet
5. TexHOJOTHH AOCTYIA C BUPTYAJIbHBIMU KaHAJIAMU
6. Texnomoruu 0€CIPOBOTHOTO JOCTYTIA
B ToM 4ncie npakKTHYeCKHX 3aHATHIL 1 1a00paTOPHBIX padoT 10
JlaGoparopnast padora Ne 1. 3nakomctBO ¢ Packet Tracer. MonenupoBaHue IpocTOl ceTH 10
Tema 1.4 CereBoii u TpancnoptHbiii | Conep:kanue 16/10
yponu moaean OSI 1. IIpotokonsl IPv4 u IPv6 6
2. MapmpyTtusanus
3. OcHoBHAasi KOHIENLMS MPOTOKOJIOB TPAHCHIOPTHOTO YPOBHSI
4. TIportoxonsr UDP, TCP
B ToM uncsIe NpaKTHYeCKHX 3aHATHIL M 1a00paTOPHBIX padoT 10
Jlaboparophas padota Ne 2. O0ecrnieueHre HHPOPMAIMOHHON 0€30aCHOCTH CETeH 10




Tema 1.5 OcHOBHBIEC IOHATHS U Coaepxanue 8/0
KJIaccupuranus 040JJaYHBIX CHCTEM 1. Hcropus pa3BuTHs 00IaYHBIX TEXHOJIOTHA 8
2. Knaccudukanms 00J1agHBIX CHCTEM: YaCTHEIC, yOJIMIHBIC, THOPHUIHBIC 00J1aKa
3. Mogaenu pa3BepThIBaHUs 00JAYHBIX CUCTEM
4. SaaS — nporpammHOe oOeclieueHHe KaK ycayra
5. PaaS — numatdopma kak ycmyra
6. laaS — ua(pacTpyKTypa Kak yciayra
7. O030p CYIIECTBYIONINX 00JAYHBIX CUCTEM
Tema 1.6 Texnosornu paspadorkn | Conep:xkanmne 16/10
00JIAYHBIX CJIYXKO 1. CnocoObl co3/1aHus 00JIAYHBIX CIYXKO 6
2. YmupapneHue ciayx0OaMu
3. MHcnoawszoBanue npotokosioB HTTP, SOAP, XML
B ToM yMciie TpaKTHUYECKUX 3aHATHII U J1a00PaATOPHBIX padoT 10
Jlaboparophast padora Ne 3. Cucrema co3ianusi 1 KOHQPUTYPHUPOBAaHUS BUPTYalbHON cpeabl pa3paboTKu (1o 10
BBIOOPY Y4eOHOr0 3aBe/ICHUS)
Tema 1.7 Cucrembl ynpaBjieHust Conep:xaHue 16/10
001auHOT HHPPACTPYKTYPOii 1. TloHsATHE TUIEPBU30pA, UX BHUJIBI 6
2. VYmupapieHue pecypcamu BUPTYaIbHBIX CUCTEM
3. Pa3paboTka MporpaMMHBIX CPEJCTB YIIPABICHHUS THIIEPBU30POM
B Tom uynciie npakTHYEeCKUX 3AHATHI M J1a00paTOPHBIX padoT 10
JlaGoparophast padorta Ne 4. KondurypupoBaHue BUpTyalnbHOU cpeabl (B BBIOpaHHOM cpene) 10
Tema 1.8 Apxurexkrypa n Coaepxanue 40/34
BO3MOKHOCTH 00JIAYHBIX MJIaTHhOpPM 1. OcHOBHbIE KOMIIOHEHTBI 00JaYHbIX TUIATPOPM 6
2. Opranusanms padOThI OJB30BATENsI B 00JIAYHOM TIaThopme
3. VYuopaieHue 10CTyIIOM B 00sgauHod miiaTdopme
4. llpeumyIiecTBa U HEAOCTATKU 00JAUHBIX BHIYUCICHUN
[IpenmyniecTBa U HENOCTATKH OOJNAYHBIX BHIYHACICHUHA
B ToM Yncie MpaKTHYeCKUX 3aHATHI U J1a00paTOPHBIX padoT 34
JlaboparopHas padora Ne 5. 3HaKOMCTBO cO 00J1a4HO# Mm1aTdopmoit 10
JlaGoparophast pabota Ne 6. 3HaKOMCTBO ¢ cepBUCaMu B 0071a4HOH muardopme 10
JlaGoparophast pabora Ne 7. Co3zgaHue NpuiIoKeHus1 Uit 001a4HO m1aTdhopMbl 14
IIpumepHasi TeMaTHKa CAaMOCTOSITETbHOI y4eOHOiT padoThl Npu H3yYyeHuu pazaea 1 6
1 Knaccudukanus 3alIOMAHAIONINX YCTPOUCTB
IIpome:xxyTounas arrecTanus (1npdepeHINMPOBAHHBIN 3a4eT) 2
Bcero 132/74




Paznes 2. PazpaboTka NpuJiokeHHI yNpaBJIeHUsA HHTEITPHPOBAHHBIMHI CHCTEMAMM

154 /73

MJIK.03.02 Pa3paGoTka NpuJIo;KeHHii ynpaBJjeHls HHTerPUPOBAHHBIMHU CUCTEMaMU 154 /73
Tema 1.1 BBenenue B cpeay Conep:xaHue 8/0
pa3padorku (IDE) 1. Hcropus u ocobernoctu IDE 8
2. Omnucanue pabouell cpenibl M HHTEpdeiica MONb30BaTEeNs
3. Hactpoiika cpeast IDE
4. Coszmanne HOBOTO IMPOEKTA
5. Pa300p OCHOBHBIX KOMITOHEHTOB IPOEKTA
Tema 2. HacTpoiika Coaepxanue 14/6
MUKPOKOHTpOJLIepa yepe3 IDE 1. Omnwucanne uncrpymenTon IDE 8
2. Coznmanme KOHOUTYpaHd MUKPOKOHTpoIuIepa ¢ momorpio IDE
3. Pabora c rpadpuueckum muTepdeiicom IDE mist HacTpoilku NHHOB, T€HEpaluu KoOJa, HACTPONKH
CHUCTEMHBIX 4acoB H JIp.
4. T'eneparus koga st MUKpokoHTposuiepa B IDE
5. Wurerpauus ¢ gpyrumu IDE
B ToMm uncie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 6
JlaGopaTtopHas pabota Ne 1. BrlmonHeHHE KOHPUTYPAIMOHHBIX PadOT ¢ MUKPOKOHTPOJIIEPOM 6
Tema 3. Hanmncanne nporpamm s | Coaep:xanne 16/8
MHUKPOKOHTpOJLIEepa 1. HMuaunmanusanus GPIO u HacTpolika BRIBOJOB i paOoThI ¢ niepudepueii 8
2. Hactpoiika TaiitMepoB [uisi reHepaiuu 3aaepxek 1 PWM-curnanos
3. HWcnonn3oBarne DMA uist mepenayn JaHHBIX MEXIY niepudepueil 1 namMsaThio
4. Pabora c nmpepeiBaHWAMH OT TEepUPEPUNHBIX YCTPOMCTB U 00paboTKa TpephIBaHUA B
COOTBETCTBYIOMIMX (PYHKIMAX 00paboTIMKa
B TOoM 4ncie MpaKTHYeCKUX M 1a00pATOPHBIX 3aHATHH 8
JlaGoparophast pabota Ne 2. [lepBruyHas HaCTpOHKa MPOEKTA OA MUKPOKOHTPOJLIED 8
Tema 4. U3yyeHue HHCTPpyMeEHTAa Coaepxanue 16/8
AJIsl IPOrpaMMMPOBAHUS U 1. Hcnonp3oBaHME WHCTPYMEHTOB aHalM3a KOJa, CTaTHYECKWN aHau3aTop, HJs BBIABICHUS 8
00HOBJIeHHSI MUKPOKOHTPOJIJIEPOB MOTEHIMATBHBIX OIHO0K
2. Hcmonp30BaHUE CUCTEMBI KOHTPOJIS Bepcuil, Takoi Kak Git, 171l OTCIEeKUBAHUSI H3MEHEHHUH B KOJIE
3. Pabora c 6ubimoTeKkamMu U MpUMEPaMu Kofia, npeaocrasisgeMbiMu IDE
4. MW cmomp30BaHHWE WHCTPYMEHTOB NPOQMIMPOBAHUS ISl aHajiW3a IPOU3BOJUTEIHHOCTH KOJda H
BBISIBJICHHS Y3KHX MECT
B ToM uncie npakTHYeCKHX M 1a00pATOPHBIX 3aHATHI 8
JlaGoparophast padota Ne 3. PoboTa ¢ mporpaMMHBIM KOAOM (2HaJIM3 M OTCIICKHBAaHUE H3MEHEHHUE) 8




Tema 5. Padora ¢ uacTtpymentamu | Conep:kanue 16/8
AJ1 IPOTrPAMMHUPOBAHUSA U 1.  O0630p MHCTPYMEHTA ISl MPOTPaMMHUPOBAHUS 1 OOHOBIICHHUSI MUKPOKOHTpOJLIEpa 8
00HOBJICHHS] MUKPOKOHTPOJLJ1IEPOB 2. Hactpoiika mporpaMmsl it paboTsl ¢ MUKPOKOHTPOJUIEPAMH
3. Coznanue CKpUNTOB KOMaHJIHOM CTPOKHU
4. Hcnonp30BaHWE HMHCTPYMEHTOB JUIS MPOTPAMMHUPOBAHWS M OOHOBJICHHUS UISI KOH(HUIYPUPOBAHUS
OyTioaznepa
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 8
JlabopaTtopHas pabota Ne 4. PaboTsI 110 HaCTpOiKe MPOrPaMMHBIX HHCTPYMEHTOB IT0J] MUKPOKOHTPOJIIED 8
Tema 6. IIpommBka u Coaepxanue 8/0
pa3BepThIBaHUE 1. HacTtpoiika mapamMeTpoB MPOIIMBKH: YaCTOTA siipa MUKPOKOHTPOJLIEpa, pa3Mep CTeKa U T. 1. 8
2. TloaroroBka kartajora MpoeKTa AJiA HepeJadyd Ha APYrod KOMIBIOTEP WIM UCHOIb30BaHUSA B APYrou
cpene pa3paboTKH
3. VYcraHoBKka ¥ HAcTpOWKa OTJIQJOYHBIX M TPOM3BOACTBEHHBIX CPEACTB JUIsl PabOTHl ¢
MHUKPOKOHTPOJJIEPOM
4. Pa3zBepThiBaHUE NPUIIOKEHUS HA LEIEBOM YCTPOUCTBE
Tema 7. PadoTa ¢ unrepdeiicamu Conep:xanue 16/8
1. Ocuorubiec unHTep(dericel B Mukpokontpoiuiepe: SPI, 12C, UART u CAN, uX O0COOECHHOCTH H CIIOCOOBI 8
WHUIMAJIU3aluu B KOAC
2. Toakmovenue nepudepuilHbIX YCTPOHCTB K MUKPOKOHTPOJIIIEPY C UCIIOJIb30BAaHUEM PA3JIMYHbIX HHTEp(eHcoB
3. Pabora c npepsiBanusimu 1 DMA (Direct Memory Access) npu nepesiaue JIaHHbIX 4epe3 uHTepdeiich
4. HWcnons3oBanue FreeRTOS st opraHn3aiiyl MHOTOIIOTOYHOTO B3aUMOICHCTBUSI MUKPOKOHTPOJLIEPOM
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 8
JlaboparopHas pabota Ne 5. Hactpolika mporpamMmmaTopa Juist TPOIIMBKH MHUKPOKOHTPOJLIEpa 8
Tema 8. Padora c omunokamu npu | Coneprranue 12/4
padoTe ¢ MUKPOKOHTPOJLIIEPOM 1. Hcnonp3oBaHu€e OTIIQJOYHBIX HHCTPYMEHTOB JUIsl OOHAPYXKEHHSI OIUOO0K 8
2. Pabora c noramu u otyetamu 00 ommOKax npu paboTe ¢ MUKPOKOHTPOIIEPOM
3. Pabora c npepsiBaHUAMHU
B ToM unciie npakTHYeCKUX W J1a00pPaATOPHBIX 3aHATHH 4
JlaGopartopHasi paboTta Ne 6. AHaIM3 IPOrPAMMHOI'0 KOJIa JIJIi MUKPOKOHTPOJLIEpa 4
Tema 9. Padora ¢ nepudepuiineim | Conep:kanue 18/8
o0opynoBaHueM 1. VYnopaBineHue MOTOPaMH NOCTOSIHHOTO TOKa 10
2. llomydenue naHHBIX ¢ MHGPAKPACHOTO AATYHKA
3. TlonmydyeHue JaHHBIX C YIABTPAa3BYKOBOTO JATUYHKA
4. Po0ora c HaBHTalMOHHBIM JIATYMKOM 4epe3 uHTepdeiicel SPI u [2C
5. Hactpoiika oOMena ganHbiMu yepe3 MQTT
B ToM 4mciIe NpaKTHYECKUX W J1a00pPaATOPHBIX 3aHATHH 8
Jlaboparopnass pabora Ne 7. Hammcarh mpmiiokeHHE IS ONpoca AATYNKOB W OTIPABKU 3HAYCHUI Uepes 8

npotokoid MQTT Ha 1eneBoe yCTpOHCTBO
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KypcoBoii npoekT 22
BrInosHeHne KypcoBOTro MPoeKTa M0 MOTYJIIO SIBJISIETCS 00513aTeJIbHBIM.
TemaTnka KypcoBBIX IPOEKTOB

1. Pa3paboTka cuCTEeMBI KOHTPOJIS JOCTYTIA.

2. Pa3paboTka cucTeMbl ypaBieHUs MTOBHKHBIM POOOTOM.

3. Pa3paboTka 6ecipoBOIHOI CHCTEMBI YIIPABICHUSI yMHBIM JOMOM.

4. Pa3paboTka cCHCTEMBI JUCTAaHIIMOHHOTO YIPABJICHHS JIOJIKOM.

5. Co3naHue aBTOHOMHOH CHCTEMBl MOHUTOPUHTA 3[J0POBBSI U JATIMKOB MEANUIMHCKOTO HA3HAUCHHS.

B 1pockipoBanie crcTeMb 3aLMTH OT HECAHKIIMOHIPOBAHHOTO IOCTYIIA.
Oo6s3aTebHbIe ayTUTOPHBIE YUYeOHbIE 3aHATHS N0 KYPCOBOMY NpoeKTy (padorte) 22

1. TlpoBepka mogbopa HCTOYHUKOB U JIUTEPATYPHI, HX aHATIH3, ONPE/ICICHHE METOANK NPAKTHIECKOTO HCCIICTOBAHUS. 4

2. TIlIpoBepka cucremaru3anuy COOpaHHOTO MaTepHaia, COCTaBICHHUE TAOMNII, JHarpaMM, rpaKoB, CXeM U JIp. 4

3. IIpoBepka HamucaHusi BBEACHUsI KypCOBOI'O MPOEKTA. 4

[TpoBepka HarMcaHKs TEOPETUUECKON YaCTH KypCOBOTO IPOEKTA. 4
[IpoBepka HanucaHusl NPAKTUYECKOM YaCTU KYPCOBOTO IIPOEKTA. 6
IIpumepHasi TeMaTHKa CAMOCTOSATEIbHON yueOHOH pa0doThl IPU M3YUYEeHUH pa3jeia 2 7
Cdepsl npumenenus texuosoruit loT
Wzyuenne nepudepuitHbIX yCTPOHCTB MEKPOKOHTpPOJLIEPA
OntuMu3ays KoJia U yBeIHUCHNE CKOPOCTH paOOTHI CHCTEMBI 32 CUET MCIONIB30BAHMUS PA3IHMYHbIX AJITOPUTMOB M ONTHMHU3ALUH HACTPOWKH NepUPEepHitHBIX YCTPOHCTB.
PaboTa HajJ MpOEKTaMH C HCIIOJIB30BAHMEM pa3IMYHBIX HHTEpdeiicoB, Takux kak USB, Ethernet u Wi-Fi.
IIpome:xxyTounas arrectanus (1npgepeHINPOBAHHBIN 3a4eT) 1
Bcero 154 /73

Yueonas npakTuka pasjiena 1 58
Buasi pador

1. YreHue u 3anuch AaHHBIX U3 U B (aiiibl, 00paboTka TEeKCTOBBIX (haitnos, paboTa ¢ OUHAPHBIMU

2. Hanwmcanwue kopa Juis peajiM3alyy alropuTMOB ITOKUCKA

3. Hammcanue kona uis peaau3aniy alrOpUTMOB COPTUPOBKH

4. Hanwucanwne xoza Ui peayu3anny aNrOpuTMOB XEITHPOBaHUS

5. Hammcanue kona [uis co3panusi M yIPaBJIeHUs TOTOKAMH BBITTOJTHEHHS
YueOHas npaKkTHKa pa3jgea 2 14
Buasl pador
Co31aHue COKeTOB, OOMEH JaHHBIMH MEK/1y KIMEHTOM U CEPBEPOM, peali3aliisi IPOTOKOJIOB CBSI3U
IIpousBoacTBeHHAsl MPAKTHKA pa3jaeJia 2 72
Buasl pador

1. OpraHu3anrioHHBIE BOMPOCH! 0(OPMIICHHS B OPraHU3AINIO0; H3YYEHHE CTPYKTYPBI OpTaHU3auN

2. V3y4yeHne HOpMAaTHBHBIX MaTepPHAJIOB

3. MUzyyenwme TpeOOBaHMII K ONIEPAIIMOHHON CUCTEME

4. W3yuenue o00pyI0BaHHS CIIEIUATM3UPOBAHHBIX CEPBEPOB K KOMMYTATOPOB MTOTOKOB JaHHBIX, yCTAHABIMBAEMBIX HA 00BEKTAX MPEAIPUSTHS

5. MHzydenme TpeOOBaHMII K IOCTPOSHUIO CETEH Mepenadn TaHHBIX

IIpome:xxyTouHas aTTecTanus (3K3aMeH 10 MOAYJII0) 18
Bcero 448 / 291
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3. YCJI0OBUA PEAJINBAIIUU ITPOPECCHOHAJIBHOTI'O MOAYJIA

3.1 TpebGoBanusi K MAaTEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Jnst peanuzand mporpamMmbl IPOQPECCHOHATIBHOTO MOJAYJS JIOMKHBI OBITh
MPEAYCMOTPEHBI CIIEIYIONINE CIIEIUATbHbIE TTOMEICHUS:

Jlabopamopuu Unpopmayuonubix mexnHonocui, npocpammuposanus u 6a3
OaHHbIX, OCHAILIEHHAs! 000PyI0BaHUEM:

- KOMIIBIOTEPU3HPOBAHHOE pabouee MECTO MPENoJaBaTes;

- aBTOMaTU3MPOBaHHBIE paboune Mecta Ha 14 oOydaronuxcs (mporeccop He
amxke Core 13, onmepaTtuBHas mamsaTh 00beMoM He MeHee 4 ['6 nnu ananorn);

- IOCKa ayAUTOpHAs;

- KOMILJIEKT Y4€OHO-METOUUECKON JOKYMEHTAINH;

- UH(OPMALIMOHHO-NIAKTUYECKOE 00ECTIEUEHUE;

- U”H(OPMALIMOHHBIE CTEH/IbI;

- HarJIsiAHBIC TTOCOOUS;

- MHCTpyMeHTaibpHasi cpefa nporpammupoBanus: VS Codium, Lazarus,
Thonny;

- JIMLEH3WOHHOE IPOrpaMMHOE obecrieueHue: onepanuonHas cuctema PEJ]
OC, maketr odpucHeix nporpamm LibreOffice; BekTOpHBIN rpaduyeckuii peaakTop
LibreOffice Draw; CAIIP KOMIIAC-3D; apxuBarop P7Zip; mporpamma s
co3gaHusi U o0OpaboTku pactpoBoil rpapuku GIMP; pemaktop ¢aiimo PDF:
PDFedit; nporpamma nnst Manunysasiuuil ¢ ¢ainamu PDF: oO0benunenue aiinos,
paszznenieHre W mnepectaHoBka crtpaHul, W T.1.. PDFShuffler; mporpamma nmis
co3nanus u ynpasienus 6azamu ganubix LibreOffice Base; nporpamma co3nanus u
oOpabotku mnpesentanuii LibreOffice Impress; mporpamma mjis co3gaHus U
pEIaKTUPOBAHUS MaremMaTudeckux u HayudHbix ¢opmyn LibreOffice Math;
mporpamma Jyisi CO3JJaHusl U PEeIaKTUPOBAaHUS TEKCTOBBIX TOKyMeHTOB LibreOffice
Writer;

- TEXHMYECKHE CpeACTBa OOy4YeHMs: MYJIbTUMEIUIIHOE 000pyI0BaHUE;
MyJIbTUMEIHNA-TIIEEP € BO3MOXHOCTBIO BOCIPOMU3BENCHMS IPAKTHUYECKH BCEX
ayniio- u Bueo-hopmartosB, a Takke Buneo-auckoB VLC media player.

Jlabopatopuss MH(popMallMOHHBIX TEXHOJOTHUW, MPOrpaMMHpOBaHUA U 0a3
JTAaHHBIX OCHAIIICHA KOMIIBIOTEPHOW TEXHUKOM, TOAKIFOYEHHOU K ceTh « THTEpHETY,
U o0ecreyeHrueM JI0CTyna B 3JEKTPOHHYI0 MH(OpPMAMOHHYIO cpely (uiuana u
ory.
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3.2 UndopMmannoHHoe o0ecnevyeHne peajn3auy NporpaMmmbl

3.2.1 OcHoBHas JIUTEpaTYpa

1. XKypasneB, A. E. NHPOKOMMYHHKAIMOHHBIE CHUCTEMBI: MPOTOKOJIBI,
untep(eticel u cetu. [Ipaktukym / A. E. KypasneB. — 2-e u3zn., ctep. — CaHKT-
[TerepOypr : Jlawb, 2022. — 192 c. — ISBN 978-5-507-44269-0. — Pexum
noctyma: https://e.lanbook.com/book/218852.

2. Kyryzos, O. 1. NH(HOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETU : YUYEOHUK
st ciio / O. U. Kyrysos, T. M. Tarapuukosa, B. B. IlexanoBckuii. — 2-e u3f.,
crep. — Cankr-IlerepOypr : Jlans, 2021. — 244 c. — ISBN 978-5-8114-8488-1. —
Pexxum noctyma: https://e.lanbook.com/book/176902.

3. MukymuH, A. B. [IporpaMmMupoBanue MUKpPOIPOIIECCOPHBIX CUCTEM Ha
s3pike C-51 / A. B. Mukymun. — Cankr-IlerepOypr : Jlanp, 2023. — 124 ¢. —
ISBN 978-5-507-45539-3. — Pexxum noctyna: https://e.lanbook.com/book/311828.

4. MuxymuH, A. B. [IporpammupoBanre MHUKPONIPOLIECCOPHBIX CHCTEM Ha
sa3pike ASM-51 / A. B. Mukymmn. — Cankrt-IlerepOypr : Jlans, 2023. — 64 ¢. —
ISBN 978-5-507-45537-9. — Pexum noctyna: https://e.lanbook.com/book/311840

3.2.2 /lonosiHUTEIbLHAS JIUTEpPATypa

1. XKypasne, A. E. MH(}pOKOMMyHUKAIIMOHHBIE CUCTEMBI. AmNNapaTHOE
obecnieuenue / A. E. XXypasnes, A. B. Makmanos, A. B. IBanuimeB. — 2-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2022. — 396 ¢. — ISBN 978-5-507-44963-7. —
Pexxum nocrtyma: https://e.lanbook.com/book/322610.

2. 3amsaruna, O. M. NHpOKOMMYHUKAITMOHHBIE CUCTEMBI U ceTU. OCHOBBI
MOJICJIMPOBaHMs . y4yeOHOe T1ocoOue Il CpeAaHero MnpodeccHOHAIbHOTO
obOpazoBanus / O. M. 3amaruna. — Mocksa : MznatensctBo FOpaiit, 2023. —
167 c. — (IIpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-17558-5. —
Pexxum nocryna: https://urait.ru/bcode/533333.

3. 3asu, A. M. IlpoektupoBanue u pazpadbotka WEB-npunoxeHui.
Brenenue B frontend u backend pa3zpabotky Ha JavaScript u node.js / A. M. 3asi,
H. I1. BacunbeB. — 3-¢e uzg., crep. — Cankr-IlerepOypr : Jlans, 2023. — 120 ¢. —
ISBN 978-5-507-45423-5. — Pexxum noctyna: https://e.lanbook.com/book/269867.

HNuTepHer-pecypcsl

— http://www.mon.gov.ru — Odurnmanpasiii  caiit  MuHHCTEpCTBA
obOpasoBanus u Hayku Poccuiickoit deaeparuu;

— http://www.edu.ru — @enepanbHbiil noptai «Poccuiickoe oOpazoBaHuey;

— http://window.edu.ru — Tloptan uHbOpMaIIMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHUI B 00pa30BaHUU;

— http://www.biblioclub.ru/ - YauBepcurterckast Oubiaroreka oHIaiH

—  http://znanium.com/ - 3bC Znanium uznatensctBa «Mabpa-M»

— https://urait.ru/ -OBC «lOpaii»

— www.e.lanbook.com - DnexkrponHo-6mbmoreunas cuctema JIAHD

—  http://aist.osu.ru/ — ABTOMaTH3MpOBaHHAS WHTEPAKTHBHAS CHCTEMa
ceTeBoro tectupoBanus OI'Y
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
MPOPECCHUOHAJIBHOI'O MOAYJIA

Koa u HaumenoBaHue
npo¢ecCHOHAIBHBIX U 00LIHX
KOMIleTeHIuii, GopMHupyeMbIX

B paMKax MOAyJisi

Kpurepun ounenku

MeTtoabl OLIEHKH

TIK 3.1 Pa3zpabareiBaTh
MpOrpaMMHBIC  MOJYJIH  JUIs
WUHTEIUICKTYJTbHBIX

WHTETPAIIMOHHBIX PEIIeHUI

Co3manye CHCTEMBI aHaau3a
IaHHBIX IS KOHKPETHOTO
HHTETPALIMOHHOIO PCIICHUS B
COOTBETCTBHH C TPeOOBaHHIMH
TEXHUYECKOIO 3aJaHus

CobecenoBanne 1o
MPEJCTAaBICHHOMY OTUETY
DKCIIepTHOE HAOIIOACHHE

BBITTOJTHECHHS
MPaKTHYECKUX padoT

I[IK 3.2 BpIMONHATE OTIAAKY

MPOTPAaMMHBIX ~ MOAYJEH s
WHTEIUICKTYaIbHBIX
HMHTETPAlIMOHHBIX PEIICHUH ¢
HCII0JIb30BaHHEM
CTIEINATN3UPOBAHHBIX

IIPOTrPaMMHBIX CPEJICTB

Bremonnenue MIPOLIE Y PI
OTJIAJIKN c (dbukcammei
pe3yIbTaTOB

CobecenoBanue 1o
MpEeJCTaBICHHOMY OTYETY
DKCIIepTHOE HAOIIOACHIE

BBIMOJTHEHHS
MPaKTHIECKUX paboT

IIK 3.3 BbImOaHATH TECTOBLIH
3aIyCK TPOTPaMMHBIX MOZYJeH
IS WMHTEIDICKTyaTbHBIX
MHTETPAlIMOHHBIX pEIICHUH U

BrinosniHeHne TeCcTOBOrO 3arycka
IPOrPaMMHOT0 MOy c
(ukcarueit pe3ynpTaToB

CobecenoBanue 1o
NPE/ICTaBICHHOMY OTUYETY
DKcnepTHOe HAOII0IeH e

BBIIIOJTHCHU S

obecrieunBaTh WX Tpedyemoe MPaKTHYECKUX paboT
Ka4yeCTBO

OK 01. Beibupats cmocoOwl | [logbop BapuanToB pemeHus | OueHKa MOJHOTHI EPEUHS
peleHus 3a7a4 | KOHKPETHOH MpPOoQecCHOHANBLHON | MOJ0OpaHHBIX BApHAHTOB
npohecCHOHATBHOMN 3a/1a4¥ Wi MPOOIEeMbI

ACATCIIBHOCTU NPUMEHUTEIIBHO K
Pa3JIMYHbIMH KOHTCKCTAM

OK 02. Hcnonp3oBats | JlemoHcTparus HaBBIKOB | OIleHKa MOJTHOTHI IEPEUHS
COBpEMEHHBIE CPEJNICTBA TOWCKA, | UCTIOIh30BAHHUS Mo100paHHBIX BAPHAHTOB
aHanM3a W UHTEpHpeTanvu | MHPOPMAIMOHHBIX TOPTAIIOB B
uHpOpMaIH U | ceTH Wntepwner, BKJTIOYast
WH(GOPMAITMOHHBIE TEXHOJOTHH | opHIHMaIbHbIe HH()OPMAIMOHHO-
JUTS BBITIOJTHEHHS 3a/1a4 | MPaBOBBIE TOPTAJIBI
poheCCHOHATBHON
JIeSITeIbHOCTH
OK 03. IlmanupoBate U | JleMOHCTpamuss  HHTepeca K | Y4YacTHUE B MEPONPHUATHSIX
pean30BLIBATh coOCTBEHHOE | BRIOPAHHOM CIEUANTBHOCTH, K | (ONMMITHAIBI, KOHKYPCHI
npodeccHoHANTBEHOE Y | ”HHOBAIlMOHHBIM TEXHOJIOTHSIM B npo¢ecCHOHANTBEHOTO
JUIHOCTHOE pasBuTHe, | 00IaCTH po(heCCHOHANBHON | MacTepCTBa, CTAKUPOBKHU
MIPEITPUHUMATEICKYIO JIeSTEIIbHOCTH U 7p.), TPOBOJIUMBIX KaK
JIeSITeNIbHOCTD B 00pa3zoBaTeIbHBIM
poheCCHOHATBHON chepe, 3aBeJICHUEM, TaK U
HCIIOJB30BaTh 3HAHUA o BEY UM
MPaBOBOM 51 (huHaHCOBOM NPEAIPUATUSIMHA OTPACTH
TPaMOTHOCTH B  Pa3IWYHBIX
JKU3HEHHBIX CUTYaIHAX
OK 04. Oddexruno | JemoHCTpHPOBATH HaBBIKM | JKCIEpTHOE HAOIIOAEHUE
B3aMMO/IEWICTBOBATH M pabOTaTh B | MEXXJIMYHOCTHOTO OOIIEHNS C | TOBEAEHYECKUX HABBHIKOB
KOJUIEKTUBE U KOMaH/IE coOmoieHneM  OOIIETTPHHSITHIX B X0J1¢ 00y9CHIS
MpaBWJ CO CBEPCTHUKAMHU B
o0pa3zoBarenpHON  Trpymme, C

MPEToAaBaTes MU BO  BpeMs
0o0y4YeHHsl, C PYKOBOAMTEISIMHU
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HpOHSBO}ICTBCHHOﬁ MMPAaKTUKHU

OK 05. OcymecTBisaTh yeTHYIO U | [leMoHCTpanys HaBBIKOB | JKCIEpTHOE HAOIIOICHUE
MUCHPMEHHYI0 KOMMYHHKAIIIO Ha | TPAMOTHOM YCTHOH u HaBBIKOB YCTHOTO U
roCyIapCTBEHHOM S3BIKE | MUCBMEHHOW pPeyH MUCBMEHHOTO OOIIEHNUS B
Poccuiickoit ~ @epepauuu  C X0J1e 00yUdeHUs
y4eTOM ocobeHHOCTEH
COLMALHOTO W KYJIBTYPHOTO
KOHTEKCTa
OK 06. IlposBasaTs rpaxmancko- | DopMupoBaHne YyBCTBa | Y4acTHe B MEPOIPHITHIX
MaTPUOTHYECKYFO MTO3UIINIO, | TATPHOTH3MA, MMaTPUOTHYECKOM
JEMOHCTPHPOBAaTh  OCO3HAHHOE | TPAKJAHCTBEHHOCTH, YBa)XKEHUS HaTpaBJICHHOCTH, B
MOBeIeHNE Ha OCHOBE | K aMsTH 3aIUTHAKOB MPOBEJICHIH BOCHHO-
TPaIUITMOHHBIX poccuiickux | OTedecTBa W MoaBHraM ['epoeB | CIIOPTHUBHBIX UTP; ydacTHe
JyXOBHO-HPaBCTBEHHBIX OrteuecTna, 3aKOHY u B IIporpammax
LHEHHOCTEH, B TOM 4YHCJIE C | IPaBOMOPAAKY, YEJOBEKY Tpyda AHTHKOPPYILIMOHHOM
y4eTOM TAPMOHM3AIAN | ¥ CTApIIEMy MTOKOJIEHHIO; HaIPaBIEHHOCTH
MEXHAIMOHATEHBIX U | B3aUMHOTO YBa)KCHUS,
MECKPCIUTUO3HBIX 0THOIH€HI/II>1, 6epe>1<H0r0 OTHOLICHUA K
MIPUMEHSTh CTaHIAPTHI | KyIbTYPHOMY  HAcIeAWI0 U
AHTUKOPPYIIIHOHHOTO TPaIUIUSIM
MIOBEJICHHUS MHOTOHAIMOHAIBHOTO  HapoJa

Poccuiickoit @enepaunu;

HETEPIMMOCTH K

KOPPYHIIIMOHHBIM IIPOSIBIICHUSIM
OK 07. ConeiictBoBaTth | @opMupoBaHue OepeskHOro | DKCHIepTHOE HAOIIOICHUE
COXPaHEHUIO OKpY)KaloIlel | OTHOWIEHUsI K  TPHUPOJNe W | JEMOHCTPAIWU HaBBHIKOB
CpeIpl,  pecypcocOepeXeHHI0, | OKpYKaroIe cpeze COOJTFOICHHS TIPaBUIT
MIPUMEHSATh 3HaHUA 00 3KOJIOTMYECKOM
HN3MCHCHUM KJIMMAaTa, IMPUHIUIILI 6C3OHaCHOCTI/I B BEACHUN
0OepexIIMBOTO MIPOM3BOJICTBA, npohecCuoHaTbHON
3(ekTuBHO  JEWCTBOBaTh B JIeSTeIbHOCTH;

‘-IpC?;BBI‘-I&ﬁHBIX CUTyalusax

(hopMUpOBaHUE HABBIKOB
3(h(heKTUBHBIX AEHCTBUH B
YpE3BBIYANHBIX CUTYAIMSIX

OK 08. Hcmonb3oBaTh cpeacTaa

¢dusnueckoil  KyIabTypbl ISt
COXpaHEHHS] U  yKpCIUICHHs
3I0POBBS B npoiecce
poheCCHOHATBHOMN

JIEATENIBHOCTH WM MOAJEpKaHUS
HEO0XO0JMMOT0 YPOBHS
(bu3nUecKoi NOATOTOBICHHOCTH

dopmupoBaHue OepexxHOro
OTHOIIICHUS K 3I0POBbBIO

YuacTue B CHOPTUBHBIX
MEPOTIPHUATHSIX,
MIPOBOIUMBIX
00pa3oBaTeIbHBIM
yUpexIeHNEeM; BeIcHHE
3I0pOBOTO 00pa3a KHU3HU

OK 09. Tlonb30BaThCs
npohecCHOHANTBHOMN

JIOKYMEHTalUEH Ha
roCyJapCTBEHHOM "

HWHOCTPAHHOM A3bIKaX

JemoHcTpanus YMEHUS
COCTaBIISITh TEKCTHI JIOKYMEHTOB,
OTHOCSIIIIAXCS K
poheCCHOHATBHOMN

JIeSITEJIbHOCTH, Ha
rOCyapCTBEHHOM u

HMHOCTPAHHOM A3BbIKaX

DKCIepTHAs OIEHKA
COOJTIOZICHUS TIPABHIT
COCTaBJICHHSI JOKYMEHTOB
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