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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemast
KoMIleTeHmsI (¢
yKa3aHHeM KO0/]2)

[1K-4. Cniocoben
pa3zpabaThiBaTh
QITOPUTMUYECKHE U
MPOrPaMMHBIC PEIICHUS B
00J1acTH arnmapaTHbIX
CPEJICTB 3alUThHI
uHpopmanuu

Koa u
HaHUMeHOBaHHe
HHIUKATOPA
JOCTHKEHHS
KOMIIETEeHIINH
I1IK-4.1. 3Hanus

[1K-4.2. ymenus

Pe3yabTaThbl 00y4eHUs 10 JUCHUILINHE
(Mony.Ji10)

OOyuaromuiics T0JDKEeH 3HaTh:

NPUHIUIBI 3aIUTH TPOTPAMMHBIX CPEJICTB
3alIMIIEHHBIX TEIEKOMMYHHUKAIIMOHHBIX
CHCTEM;

POrPaMMHO-aITOPUTMUYECKHE METObBI
3alIMThl KOMIBIOTEPHON HH(POPMAIUH;
CpeZCTBa 3alUThl HH(POPMALIMOHHO-
TEXHOJIOTHYECKUX PECYPCOB
TEJIEKOMMYHHUKAIIHOHHBIX CUCTEM;
MPUHIUIB KOMIZIEKCHPOBAHUS CPEJICTB U
METO/OB 3aIIUThl KOMIIBIOTEPHOMH
uH(popMaLuu;

OOyuaronmiics T0JKEH yMETh:
o0ecrieunBaTh 3aLIUTY OT pa3pyLIAOLINX
MPOTPAMMHBIX BO3JICVCTBU, IPUMEHATH
TEXHOJIOTUHU 00ecreueHus
MH(POPMALIMOHHOHN 0€30MaCHOCTH
TEJIEKOMMYHHUKAIIHOHHBIX CUCTEM U HOPMBI
UX UHTETPAllUH B TOCYJapPCTBEHHYIO
MEXYHAPOAHYI0 MH()OPMALIMOHHYIO CPELY;
aHAJM3UPOBATH U OLIEHUBATH YTPO3BI
MH(POPMALIMOHHOM O€30MacHOCTH,
OCYIIECTBIISATh PALIMOHAIBHBIN BBIOOP
CPEZCTB U METOJIOB 3aIUThl HHPOPMALUU
00BEKTOB MHPOPMATH3ALUY;
pa3pabaTbIBaTh AITOPUTMBI ITpeoOpa3oBaHus
WH(POPMALIMU ¥ CUTHAJIOB JIJIS 3aIIUIIEHHBIX
TEJIEKOMMYHHUKAI[MOHHBIX CUCTEM Ha OCHOBE
TEOPETUKO-YNCIIOBBIX METO/IOB;

IpUMEHATH Hanbosee 3 heKkTuBHBIE
METOBI M CPEJICTBA TPOTPAMMHO-
anmnapaTHOu

3alATHl HH(OPMAIINH, OIICHUBATH

3¢ (HEeKTHBHOCTH CUCTEM 3alUTHI
uH(popMalnu B

TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMAX;

T1K-4.3. Bnanenue
HaBBIKAMHU

OOyuaromuiics JOMHKEH BIaJAeTh HaBBIKAMU:
METOJIaMH ¥ CPEJCTBAMH 00ECITCUCHHUS
nH(OPMAIIMOHHON 0€30MaCHOCTH;
HaBbIKaMHU 3allIUTHI OT U3BMCHCHUA U
KOHTPOJISI IETIOCTHOCTH MTPOTPaMM;
MECTOJaMH pacue€Ta U MHCTPYMCHTAJIIBHOT'O
KOHTPOJISI TOKa3aTeNei 3auThI




nHpopMmanuu;

COBpEMEHHBIMU cpesicTBamMu 3auThl AC oT
HECaHKIMOHUPOBAHHOTO JIOCTYIIA;
o1leHUBATh d(P(HEKTUBHOCTH CUCTEM 3AIUTHI
nH(OpMaLIUU B TEJIEKOMMYHHKAITMOHHBIX
CUCTEMax;

2. e 1 MecTO IMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NPOTrPaMMbl

[lenu n3y4eHust TUCUUIUIAHBL:

JucuuniyHa peain3yercs B paMKax BapUaTUBHOM YacTH.

Jl1s OCBOCHMSI TUCLMITIIMHBI HEOOXOJMMbI KOMIIETEHLINHU, C(POPMUPOBAHHBIE B paMKax U3y4eHUs
cienyronmx aucuumune:  «MHpopManmonHeie  TexHOJOrHM», «TEXHOIOTMH H  METOABI
nporpaMMupoBaHusy, «PacrpenenenHsle 0a3bl U XpaHWIMLIA JaHHBIX», K Hayanmy uzydeHus
JTUCHUTUTMHBL CTYJIEHTHI JOJDKHBI 00J1aaTh HaBBIKAMH pPAa0OTHIl HAa KOMIIBIOTEpE, 3HAHHEM
OCHOBHBIX METOJOB XpaHEHUS U NepepaboTKu MH(OpMAIMM B YCTPOMCTBAX MEPCOHAIBHOIO
KOMITBIOTE€pPA, HMMETh TIPEACTaBICHHE 00 YCTPOHCTBE COBPEMEHHOTO HH(OPMAIIMOHHOTO
IIPOCTPAHCTBA.

Ilenp nM3ydyeHUs NMCUMIUIMHBI SBIISIETCS O3HAKOMIICHHE CTYACHTOB C KOHuenuuen MHrepHera
BELICH, OCBOCHHE OCHOBHBIX INPUHIUIIOB, IIPOIPaMMHBIX M allapaTHBIX CPEACTB pealu3aluu
COOTBETCTBYIOLIEH TEXHOJIOTHH.

Jucuunnza usydaercst Ha 3 kypee (5 u 6 cemecTpsl).

JucnummHa uzydaercs Ha 3 Kypce B 5, 6 cemecTpax

3. O0beM TUCHUTUINHBI (MOYJIs) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKajgeMHYecKUX WM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHBIX HA KOHTAKTHYIO padoTy
o0yyaromuxcs ¢ mpernogaBaresieM (10 BUAAM Y4eOHBIX 3aHSITHI) H HA CAMOCTOATEIbHYIO
padoTy 00y4aommXxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCIUILTUHBI COCTaBIsAET 6 3a4. e1., 216 akaj. .

Bcero yacos
O0beM TMCUMTLTHHBI
OuHo-3204Hasi 00yUeHH s

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 216
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ MperoiaBaTeneM:

JIEKINI 26

MPAKTUYECKHUX (CEMUHAPCKUX ) 28

71a00paTOPHBIX 26

npyrue ¢hpopmMbl KOHTaKTHON paboTsl (PKP) 14
YueOHBIX YaCOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH): 34,8

3a4er

9K3aMeH
Y4eOHBIX YacOB HAa CaMOCTOATENbHYIO padoTy obydatomuxcs (CP) 99,8

D®opMbl KOHTPOJIA CemecTpsl

3a4yeT 5)
IK3aMeH 6



4. Coneprkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHUEM OTBEJeHHOr0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3znenbl IUCHUIUIMHBI M TPYI0EMKOCTb 10 BUAAM Y4eOHbIX 3aHATHH (B
aKaJeMHU4eCKHX Yacax)

Buabl yueOHbIX 3aHATHH, BKJIOYAS
CaMOCTOSITEIbHYIO Pa00oTy 00y4aroIuxcs U
Ne HanmenoBanmue paznena / TPYA0€MKOCTH (B Yacax)
n/n TeMBbI JUCHUILINHBI KonrTakTHasi padora ¢
npemnojaaBarejieM CP
Jlek IIp/Cem Jlao
1  BBenenue B UHTepHeT Bellleid. 10 12 10 39,8
AnmaparHasi 4acThb YCTPOMCTB.
1.1 Bsenenue B lHTepHeT Belei. 2 4 2 10
1.2 AmnmapaTHOE M IPOTPaMMHOE 4 4 4 10
obecrieuenue MHTepHEeTa Bemei
1.3 | Pabota c cencopamu 4 4 4 19,8
2  HurepHert Beleii. BHenpenue 16 16 16 60
CeTEeBBIX H 00JJaAYHbBIX
TEXHOJIOTHIi.
2.1 HWnrepner Bemei. [loakmouenue 4 4 4 20
K OECIIPOBOJIHBIM CETSIM.
2.2 Paborac MQTT 6 4 4 20
2.3 Bueapenue o01av4HBIX 6 8 8 20
TEXHOJIOTHH
Hroro 26 28 26 99,8

4.2. Conep:xaHue TMCUMILIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc npakTuuecknx/ceMuHapCcKuX 3aHATUN

Ne  HaumenoBanmue pazaesa / Coaepxanue
TeMbI JHCIUATIIHHBI
1 Bsgenenne B UHTepHer Belneil. AnnapaTHasi 4acThb YCTPOIHCTB.
1.1 Bsgeaenwue B UHTepHET
BeIeH.
1.2 AmnmapatHoe u mporpammaoe Pabora B cpene mbed. [TporpamMmmupoBanue
obecnieuenue MHTepHera MHUKPOKOHTpOJUIepoB Ha 6aze STM32.
Benlei
1.3 Pabota ¢ cencopamu Pabora ¢ naTurkamMu BIaKHOCTH MOYBBI, YPOBHS
BJIQ)KHOCTH BOJIbl, TapaMETPaMH OKPYXKarOLIEH Cpebl.
Pabora ¢ naTurkamMu MEIMLMHCKOTO HalpaBJICHUSL.
2 HutepHer Bemeii. BHegpeHue ceTeBbIX H 00JJaYHBIX TEXHOJIOTHIA.
2.1 VHTepHeT Bemlei. [Noaxmouenue k Murepuer ¢ npumeHenueM ESP8266.
Tlogxaroyenue K
0eCIpPOBOTHBIM CETSIM.
2.2 Pabora c MQTT IIpuem-oTnpaBka JaHHBIX KOHEYHBIMHU YCTPOUCTBAMH C
npuMeHeHneM nportokosa MQTT.
2.3  Baenpenue o6mauHBIX Coznanue yctpoiicTB Ha 0aze o0naunoil miatdopmel IBM

TEXHOJIOTUN

Cloud, ThingsBoard.
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Kypc nmaGopatopHsix 3aHsITHI

Ne HaumeHnoBaHue pa3gesia / TeMbl JMCIHUIIIHHBI \ Coaepixanue
1 Bgenenne B HTepHeT Beleii. AlmapaTHasi 4acTh YCTPOHCTB.

1.1 Bsenenue B IHTEpHET BEIICH.

1.2 Annaparnoe u nporpamMmHoe obecrieuenne MHTepHeTa Bemei

1.3 PabGora ¢ cencopamu
2  HutepHer Beieil. BHepeHue ceTeBbIX H 00J1aYHBIX TEXHOJIOTHIA.

2.1 | Unrepner Bemiei. [loaxmoueHne kK 6eCIIpOBOIHBIM CETSM.

2.2 Pa6orac MQTT

2.3 Bueapenue 00JaYHBIX TEXHOJIOTHN

Kypc nekiimoHHbIX 3aHATUI

Ne HaunmenoBanue Coaepxanue

pasnesia / TeMbl
AUCHUILINHBI
1 Bsenenune B UHTepHer Belleii. AmapaTHasi 4acTh YCTPOMCTB.

1.1 Bsenenue B Mutepuer = OcCHOBHBIE 3a/1a4H, pelIaeMble C IPUMEHEHUEM TEXHOJIOTUH

BEILEH. NHurtepHera Bemen. IIpudnHbl NOMYISAPHOCTH CETOIHS.
OcHoBHbIE HaNpaBICHMS JeATENbHOCTHU. McTopus pa3BUTHS.

1.2 AmnmnapatHoe u Cpena Mbed ans nporpaMMupOBaHUs YCTPOMCTB.
IIPOrpaMMHOE ANbTepHAaTUBHBIE CpeNbl TporpaMmMupoBanusi. bubimnorexa
obecricucHue mbed.

Nutepuera Bemieit 3HakoMCTBO ¢ obopymoBanueM. [lmata STM32 ot Nucleo.
AnbTepHAaTUBHBIN BIOOP MUKPOKOHTPOJLIEPOB.
1.3 Pabota ¢ cencopamu OcHoBHbIE BUBI CEHCOPOB. BX0bI U BBIXOBI
MUKPOKOHTPOJIIEPOB. AHAJIOTOBBIN U IUCKPETHBINA CUTHAIL.
[IWM curnan. [lonkiroueHre 1aTYMKOB U 00pabOTKa JaHHBIX.
Pabota ¢ KOHCOJIBIO.
2 HutepHer Bemeii. BuegpeHue ceTeBbIX M 00JJaYHBIX TEXHOJIOTHIA.

2.1 UHTepHeT BemeH. Texunonoruun Wi-Fi. Pa6ora ¢ ESP8266 11t moaxirodeHus K
IToaxmroueHue k Nurepner. [Ipommska ESP8266 u HacTpolika coeIMHEHNS.
OecrpoBOJHBIM CeTSIM.  AJIbTepHATUBHBIEC TEXHOJIOTUU NIEPeaun JaHHBIX. TEeXHOIOTHs

LoRa.

2.2 Pabora c MQTT [Iporoxon MQTT nnst nepenaun naHHbIX. [IpudnHb
MOMYJISIPHOCTH B cekTope MHTepHeTa Benieil. OCHOBHBIE
IporpaMMHBbIe cpesicTBa 00padboTku naHHbIX. CepBep Mosquitto.
[IporpaMMupoBaHu€e yCTPOMCTB JUIsl IEPENAYH TaHHBIX.

2.3  Bueapenue o0naunblx | J[OCTOMHCTBA MPUMEHEHUS 00JIAYHBIX TEXHOJIOTHHA CETOHS.

TEXHOJIOTUN

Texnonorus IBM Cloud. Texunonorus ThingsBoard. OcHoBHBIE
otnnuus. Co3laHue BUPTYaIbHBIX YCTPONCTB. Buszyanusanus
naHHbIX. CBSA3b € (PU3UYECKUM YCTPOUCTBOM C IPUMEHEHHEM
nporokosa MQTT.




