MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YIIPABJIEHWA U PAAWUOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JupekTop nenapramMeHTa 00pa3oBaHHS
I1. E. Tposin
«_» 20 T

PABOYAS [TPOI'PAMMA IMCHUITJIMHBI
Texnosiornu UHTepHeTa Bewei

VYpoBens 00pazoBaHus: BbIcHIee 00pPa30BaHUeE - CIIENHAJIUTET

HampaBnenne mnoxaroroBku /  cnenuanbHOCcTh:  10.05.02  HudopmamuonHass 06e301MacHOCTH
TeJIeKOMMYHUKAIIMOHHBIX CHCTEM

HamnpaBnennocts (npodwiip) / cnenuanmzanus: 3amura uHHpopManmum B CHCTeMax CBS3H H
ylpasBJjieHUst

dopma 00yUyeHHS: OUHAsA

QaxynpreT: @B, ®aKyJbTeT 6€30I1aCHOCTH

Kadenpa: BUC, Kadenpa 6e3onacnocTu HHGOPMALMOHHBIX CHCTEM

Kypc: 4

Cemectp: 7, 8

VYyebnsiii man Habopa 2016 rona

Pacrnipenenenne padbovero BpeMeHu

Ne Bunpl yueOHoM fesTenbHOCTH 7 ceMecTp 8 cemectp Bcero Ennaunne!
1 |JlaGopaTopHbie pabOTHI 56 0 56 9acoB
2 | KoHTposb caMOCTOSATENbHON PabOTHI 0 56 56 4acoB
(xypcoBoi IpoeKT / KypcoBasi paboTa)
3 | Bcero ayiuTopHBIX 3aHATHI 56 56 112 4acoB
4 | CamocrosTenbHas paboTa 52 16 68 9acoB
5 | Bcero (6e3 sk3aMeHa) 108 72 180 4acoB
6 | OOmas TpyI0eMKOCTh 108 72 180 9acoB
3.0 2.0 5.0 3.E.

3auer: 7 cemecTtp
KypcoBoii mpoexT / kypcoBast paboTa: 8 cemecTp

JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO
Wudbopmatys o Bragesblie:

OUO: lenymaHoB A.A. Tomck 2018
IomkHOCTD: PexTOp

Hata mognucanus: 23.08.2017
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokot Ne 6 oT « 15 » 5 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (crienuanbHocTH) 10.05.02 MHbopmManmonHas 0€30MacCHOCTh TEJIEKOMMYHHUKAITMOHHBIX
cucrem, yrBepxacaaoro 16.11.2016 roga, paccmorpena u omodpena Ha 3acenanuu kadenpst KUBOBC

« » 20 ropa, mpoTokoi Ne
PazpaboTunku:
[Ipenomasatens kad. KUBOBC . C. Hukudopos
Houent kad. KUBDBC A. A. Kones

3aBeayroniuii odecreuynBaromiei kad.
KNBE2BC A. A. lllenynanos

Pabouast mporpaMma JUCIUILIMHBI COTIIACOBaHa ¢ (PaKyJIbTETOM U BBITyCKaOIIeH Kadeapoi:

[exan ©b E. M. 1aBbiioBa
3aBenyronIuii BeITycKaromiei kad.

BUC P. B. MewepsikoB
OKCHepThl:

Houent xad. KUBSBC K. C. Capun
Houent xad. BUC O. O. EBcrotun
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
OCHOBHOW 1I€NBI0 M3YYEHUS JUCHMIUIMHBI SBISETCA (OPMHUPOBAHUE TEOPETUUYECKUX U
MPAKTUYECKUX HAaBBIKOB IO pa3pabOTKe Ha/eKHbBIX, KadeCTBEHHBIX cucteM Ha 0aze loT ycTpoiicTB c
IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH MPOrpaMMHUPOBAHHUS.

1.2. 3agaumn M CUMNIMHBI
— 3amayn AUCHUIUIMHBL (OPMHUPOBAHUE U pPAa3BUTHE TEOPETHUECKUX 3HAHUH OCHOBHBIX
METOZOB NPOrpaMMHUPOBAHHUS; TOIyYE€HUE IPAKTUYECKON MOArOTOBKM B 001aCTH BbIOOpA U MPUMEHEHUS
TEXHOJIOTUH MPOTPaMMHUPOBAHUS JJIS 33/1a4 aBTOMATU3AIUK 00pabOTKH HH(POPMAIIHH.

2. MecTo aucuuninHbl B cTpykrype OIIOII
Hucnunmuna «Texnonorun MaTteprera pemein» (PT/I.3) otHocuTcs k 610ky OT/I.3.
[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HadajdbHBIC 3HAHUS, SBISIOTCS:
Texnonornu MHTEpHETa Belel, be30macHOCTh ONepaliMOHHBIX CUCTEM.
[Tocneayromumu AMCUMIIIMHAMMU SBISIFOTCS: TexHosnoruu HTEpHETA Beliel, 3aluTa BeIITyCKHOM
KBaJIM(DUKAIIMOHHOM paboThl, BKIFOYAs MOJArOTOBKY K MPOLIEAYpE 3AIIUTHI U MPOLETYPY 3aIIUTHL.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HAPaBJIeH Ha (POpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIMI:

— OIIK-5 crmocoOHOCThIO MPUMEHSTH MPOTPAMMHBIE CPEACTBA CHUCTEMHOTO W TIPHKIIAHOTO
HA3HAYCHUS], SI3bIKM, METOJbl U MHCTPYMEHTAJbHBIE CPEJICTBA IPOrPAMMUPOBAHMS JJISl PEILIEHUs
npo¢ecCUOHANIBHBIX 3a]1a4;

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yUaOLIUICS TOJIKEH:

— 3HATh COBPEMCHHbBIE TEXHOJOTMM M METOABl IPOrpaMMHUPOBAHUS; IOKA3aTEM KadecTBa
IPOrpaMMHOI0 OOecreueHus; METOJOJI0OIMH U MEeTObl MPOEKTUPOBAHUS MPOrPaMMHOI0 00ecHeueHus;
METOBI TECTUPOBAHUS M OTIAIKU MPOrPAMMHOTO 00ECTICYCHHST; IIPUHIIUIIBI TIOCTPOCHUS CUCTEM Ha 0ase
loT-ycTpoiicTs, a Takke crocoObl ux 3(hPeKTUBHON peanu3aluu.

— yMmerb ¢opMHpOBaTH TpeOOBaHWS W pa3padaTbiBaTh BHEIIHHE CHEUU(UKAUN IS
paspabarbiBaeMoii cuctembl Ha 0a3e loT-ycTpolicTB; muraHupoBaTh pa3pabOTKy CIOKHOW CHCTEMBI Ha
6aze loT-ycTpoiicTB; MpPOEKTUPOBATh CTPYKTYPY M apXUTEKTypy cucTembl Ha 6aze l0T-ycTpoiicTB ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJ0JIOTUI; TPOBOAUTH BHIOOP 3(PPEKTUBHBIX COCOOOB pean3aluu
CTPYKTYp cucTeMsbl Ha 6a3e [oT-ycTpoiicTB npu pemeHnu npodecCHOHAIbHBIX 3a/1ay.

— BJaJeTh HaBbIKaMU pa3pabOTKH, JOKYMEHTHPOBAHUS, TECTUPOBAHUS U OTJIAJKH CHUCTEM Ha
6aze loT-ycTpoiicTB B COOTBETCTBHM C COBPEMEHHBIMU TEXHOJOTHSMU M METOJAaMHU pa3pabOTKH;
HaBBbIKaMU pa3pabOTKH MPOrpaMMHOI TOKYMEHTAlUH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpyOeMKOCTh JUCHUIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €AMHUIBI M TpEACTaBlEHA B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI

Buner yueOHOIM nesTENbHOCTH Bcero gacos CemecTtpbl
7 cemecTp 8 cemectp

AynutopHsble 3aHATHS (BCETO) 112 56 56
JlaGopatopHbie paboThI 56 56 0
KoHTpomns camocTosTenbHO# paboThl (KypcoBoi 56 0 56
MPOEKT / KypcoBasi paboTa)

CamocTosTenpHas padora (BCero) 68 52 16
BrinonHeHnue KypcoBoro mpoekra / KypcoBon 16 0 16
paboTHI

Brimonnenune noMamniHux 3agaHuil 23 23 0
OdopmiieHrE OTYETOB TI0 JTa00PATOPHBIM 29 29 0
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paboram

Bcero (6e3 sx3ameHa) 180 108 72
OO0mas Tpya0eMKOCTb, 4 180 108 72
3auetHble EauHUIBI 5.0 3.0 2.0

5. Coneprxanue Q¥ CUUILTHHBI

5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Pazaenbl AMCIMIUIMHBI U BUJIBI 3aHATHH TPUBEACHBI B Ta0uIe S.1.
Tabauma 5.1 — Pa3gensl AUCHMILINHELI U BUABI 3aHITUH

Bcero
Jla6. | KII/KP, | Cam. gacop | Dopmupyembie
Ha3zBanus pazaenoB TUCIHUILTMHB
pab., 1 q pab., a (6e3 KOMIIETCHITHH
AK3aMeHa)

7 cemectp
1 MOHUTOPHHT BJI&YKHOCTH U TEMIIEPATYpPhI 6 0 10 16 OIIK-5
Ha (papMaIeBTUYECKOM CKJIaJ/Ie
2 Cucrtema KOHTpPOJIS M yIpaBJIeHUS 16 0 12 28 OIIK-5
JOCTYIIOM
3 AmanTHUBHOE OCBEIIEHUE B Odrce 12 0 10 22 OIIK-5
4 YMHBII MyCOpHBI KOHTEHHED 16 0 12 28 OIIK-5
5 YMHas Termna 6 0 8 14 OIIK-5
Hroro 3a cemectp 56 0 52 108

8 cemectp
6 Pa3paboTka HHIUBUAYaTBHOTO MTPOEKTA HA 0 56 16 16 OIIK-5
Oa3e TexHonoruit IuTepHera Beei
Hroro 3a cemectp 0 56 16 72
Hroro 56 56 68 180

5.2. Pa3nenbl AMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIMMU (MPeIbI1yMMM)
U o0ecnevynBaeMbIMHU (MOCJIETYOIIMMH) U CHUILTHHAMMA
Paznensl TUCHUIUIMHBI 1 MEXKIUCIUIUIMHAPHBIE CBA3M C 00eCNeUnBAOIIMMHU (MIPEABIAYIIUMU) U
oOecrieunBaeMbIMU (TTOCIENYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0HIe 5.2.
Tabnuna 5.2 — Pa3znenbl IUCHUTUIMHBI B MEKAUCIUILTHHAPHBIE CBSI3U

Ne pasaciioB JaHHOU JAUCHUIUIUHBL, TJIST KOTOPBIX HCO6XOI[I/IMO

HanmeHoBaHMe AUCITUTUINH n3y4deHue 00eCIeuynBarONINX U 00ECTICYMBAEMBIX TUCITUTIIIUH
1 2 3 4 5) 6
[IpenmecTByronme QUCHUIUTUHBL
I Texnonorun NHTepHeTa Bemen + + + + + +
2 be3omnacHOCTh ONEPALMOHHBIX CUCTEM + + + + + +

[Tocnenyromme TUCIUTIITUHBI

1 Texnonoruu MuTepHera Bemei + + + + + +

2 3amuTa BBITYCKHOMN
KBaJTM(HUKAIIMOHHOHN paboThl, BKIIIOYAs
MOJrOTOBKY K MPOLEAYPE 3alIUTHI U
IpoLelypy 3alUThI
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5.3. CooTBeTcTBHE KOMIIETEHLMI, (POPMUPYEMBIX IPH U3YUYEHUHU TUCUMUIIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHIA
IpeJCcTaBIeHo B Tabmuie 5.3.
Tabmuma 5.3 — CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX TPH W3YYCHUH AUCIUIUIMHBI, U BHJIOB

3aHSTUN
Bunrnl 3anstuit
Komnerenuuun DopMBbI KOHTPOJISI
JIab. pao. KCP (KII/KP) Cam. pa0.
OIIK-5 + + Jomamnee 3aganue, OTyeT 1o
nabopaTtopHoit padote, Tecr,
OT4er o KypcoBOMY MPOEKTY /
KypCOBO# pabote
6. UHTepakTHBHBIE METObI M (POPMBI OPraHN3ALMU 00yUEHUS
He npenycmotrpeno PVYIIL.

HaumenoBanue mabopaTopHbIX paboT npuBeneHo B Tadmuue 7.1.

7. JJaGopaTopHble padoThI

Ta6muma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT

TpynoeMkocTh, | DopMUpPYEMBIC
Ha3Banus pasnenoB HaunmenoBanue 1abopaTopHbIx paboT pya i PMHDPY
q KOMIIETEHITHN
7 cemecTp

1 MonutopuHr Pabora ¢ ycTpoiicTBOM uepe3 IpoBOIHOE 2 OIIK-5
BJIAKHOCTH U OIKIIFOUEHHUE.
TEMIICpATyphI Ha Pa6ora ¢ 0a30BOM cTaHIHEN 4
(bapmareBTHIYECKOM
CKIIaze Hroro 6
2 Cucrema kouTposs u | Jlabopatopnas padora mo MQTT 4 OIIK-5
YHIpaBICHHS HOCTYIIOM Bxozbl 1 BBIXOABI YCTPOMCTBA 4

Pa6ora ¢ MQTT-knuentom Paho B Python 4

Coszmanune mogeau CKY ] 4

Hroro 16
3 AmanTuBHOE Ncnonb3osanue MM i ynipaBnenus 4 OIIK-5
ocBellleHue B ouce SAPKOCTBIO JIAMITbI

Hauano paboTsl ¢ KoMmbIOTEPOM Samsung 4

Artik

co3anne Mojenu cucreMel Ha 6LoWPAN 4

Hroro 12
4 Ymusbiii Mmycopubiii | O6naunsiit cepBuc Artik Cloud OIIK-5
KOHTCHHED [Tomy4yenue naHHBIX U3 00JIaKa

OTtoOpakeHne METOK Ha KapTe

OTtnpaBka 1aHHBIX B 00J1aKO

Hroro 16
5 YMHas Telniuna co3nanue BeO-npunoxenus Ha Artik mog OC 4 OIIK-5

Tizen Kaura

WunuBuayanpHbIE 33 aHUS 2

Htoro 6

5
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Uroro 3a cemecTp

56

Hroro

56

8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)
He npenycmorpeno PYIL

9. CamocrosiTesibHast padoTa
Bunael camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUU MIPE/ICTABICHbBI B

tabmuie 9.1.
Tabmmma 9.1 — Bunbl camocToATenbHON paboThI, TPYI0EMKOCTh U (HOPMUPYEMBIE KOMIIETEHITUN
Bunsl camocrosarensHolt | Tpyaoemkocts, | @opMupyemsie
HasBanus pasnenon a pyA ’ PMUPY DopMBbI KOHTPOJISI
paboTsI q KOMIIETEHI[UHA
7 cemectp
1 Monutopusr OdopmiieHue 0T4ETOB 1O 3) OIIK-5 JomaiHee 3ananue,
BJIQXKHOCTH U nabopaTopHbIM paboTam Otuer no
TeMIiepaTypbl H TOPHOU
CMIICpaTyprl Ha Brinonnenue qomManHux ) 1abopaTopHo
(bapmareBTHIYECKOM . pabore, TecT
3a/laHui
CKJIazie
Hroro 10
2 Cucrema OdopmieHne 0T4eTOB MO 6 OIIK-5 Homarmnee 3aganue,
KOHTpPOJIS U 1ab0paToOpHBIM paboTam Otuer no
TIpaBJICHUS nabopaTtopHoit
Yip Boinonnenue nomamHux 6 5 p Tp
TYTIOM . T T
JIOCTYTIO o — pabote, Tec
Utoro 12
3 AmanTuBHOE OdopmieHue oTyeToB 1O 6 OIIK-5 JlomalirHee 3agaHue,
ocBeleHue B ouce | 1abopaTopHBIM paboTam Otuer o
nabopaTtopHoit
Boinonnenue nomamHux 4 5 p Tp
. T T
3aJlaHuU pabote, lec
Hroro 10
4 YMHBII OdopmieHue 0T4ETOB O 8 OIIK-5 JomaiHee 3a1anue,
MYCOPHBIH n1abopaTopHBIM paboTam Otuer no
KOHTEHH TOPHOM
OHTCHHEP Brinonnenue qomManHux 4 nagopa %p 0
. abor T
3aJ1aHUU pabote, lec
Hroro 12
5 VYmuas temmuna | OdopmileHHE 0TYETOB 1O 4 OIIK-5 Jomaiinee 3aganue,
nabopaTopHBIM paboTam Otuer mo
J1a00paTOPHOU
Brinmonnenue nomamHux 4 gop %p 0
. T T
3aJlaHUN pabote, lec
Hroro 8
Hroro 3a cemectp 52
8 cemectp
6 Pazpabotka BelnonHeHue KypcoBoro 16 OIIK-5 Otuer no
WHIUBUIYAIbHOTO | TIPOEKTa / KypCOBOM KYpPCOBOMY IPOEKTY
npoekTa Ha 0aze paboThI / KypcoBoii pabote,
TEXHOJIOTHI Tect
CXHOIO . |Hroro 16 ce
WHuTrepHera Bewiei
Hroro 3a cemectp 16
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Hroro 68

10. Kypcosoii npoekT / kypcoBasi padora
Tpyl0eMKOCTh ayIUTOPHBIX 3aHATUH U (OpMHUpPYyEeMble KOMIETEHIIMH B PaMKaxX BBITOJHEHHS
KYPCOBOTO MPOEKTa / KypCcOBOM pabOThI npeacTaBiaeHbl Tadauie 10.1.
Tabmuna 10.1 — TpynoeMKOCTh ayAMTOPHBIX 3aHATHH M (QOpMUpyeMble KOMIIETEHIIMM B paMKax
BBITIOJTHEHUS] KYPCOBOT'O MTPOEKTa / KYpCOBOM pabOThI

. Tpynoemkocts,| PopMupyemsie
HaumenoBanue ayIMTOpHBIX 3aHATHN pyA ’ PMIPY
q KOMIIETEHIIUH
8 cemecTp

Pa3paboTka HHAMBHIyaTbHBIX IPOSKTOB Ha 0a3e TEXHOJIOTUN 36
NurtepHera Belen.
KoncynpTanuu ¢ npernogaBareieM Mo X0y BbIIOIHEHHS paOOThI 16
[Ipencrapienue npemaracMoro Juisi peaau3aluu MpoeKTa 4
CHUCTEMBI.
Hroro 3a cemectp 56

10.1. TeMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— Pazpabotka cuctemsl Ha 6a3ze [0T-ycTpoHCTB A1 MOHUTOPUHTA BIAXXHOCTU M TEMIIEPATYpPhI
Ha (papManeBTUIECKOM CKIIA/Ie

— Pa3pabortka cucremsl Ha 6aze loT-ycTpoiicTB "Cuctema KOHTPOIIS U YIpaBIeHHUS JOCTYIoM"

— Pa3pabotka cucremsl Ha 6a3e loT-ycTpoiicTB Ui OpraHW3alMy aanTHBHOTO OCBEICHHUE B
oduce

— Pa3pabortka cucremsl Ha 6a3e loT-ycTpoiicTB "YMHBII MycOpHBIN KOHTEHHED"
— Paspabortka cuctemsl Ha 6a3ze loT-ycrpoticTB "Ymuas Termma”
11. PeiiTuHroBasi cucreMa /IJisi OLlEHKH YCIIeBAeMOCTH 00y4YalomXxcst

11.1. BajnbHbIe OLEHKH ISl 3J1eMEHTOB KOHTPOJIS
Tabnuma 11.1 — banibHbIe OlEHKH 11 SJIEMEHTOB KOHTPOJIS

. N MaxkcumalbHbIN
. MaxkcumanbHbBIH MaxkcuManbHBIN
DneMeHThI y4eOHOM OaJ 3a nepuos Bcero 3a
6amt Ha 1-yro KT ¢ | Gann 3a mepuon
JeSTeNbHOCTH mexay 2KT u na CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 ceMecTp

JlomanHee 3a/1aHne 10 10 10 30
Otuet o mabopaTopHOH 10 20 10 40
pabote

Tect 10 10 10 30
HToro MakcumyM 3a 30 40 30 100
epro.

Hapacratomum urorom 30 70 100 100

8 cemecTp

OTyeT no KypcoBoMy 70 70
MPOEKTY / KypcOBOM

pabote

Tect 10 10 10 30
HToro MakcumyM 3a 10 10 80 100
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TIEPHOJT

Hapacraromum urorom 10 20 100 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OamIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKU MPEICTaBICH B Tadbmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJIJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

Bamnibl Ha 1aTy KOHTPOJIBLHOM TOYKU Ouenka

> 90% oT MakcuManbHOM cyMMbl 6ayutoB Ha gaty KT 5)

Ot 70% no 89% ot makcumanbHOM cyMMbI 6aiioB Ha naty KT

4
Ot 60% 10 69% OT MakcuManbHOM cyMMbI OayutoB Ha naty KT 3
2

< 60% ot MakcuManbHOM cymMbl 6ayioB Ha aaty KT

11.3. IlepecueT cymMMbI 02J1JI0B B TPAAULUMOHHYI0 M MEKIYHAPOIHYIO OILlEHKY
[lepecueT cymmbl OAJIJIOB B TPAAUIIMOHHYIO M MEKIYHAPOJHYIO OIICHKY IMPEACTaBICH B Ta0Jule
11.3.

Tabnuua 11.3 —IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYMUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTmu4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouenp xopor1o)
4 (xopo1o) (3a4TEHO) 75 -84 C (xopomo)
70-74
D (ynoBneTBopHUTEIBHO)
3 (yIOBJIETBOPHUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)
2 (seynosseTsopuTELHO) (HE Hwxe 60 Ganos F (HeynoBIeTBOPUTEIHHO)
3a4TEHO)

12. YueboHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHas IMTEpPaTYypa
1. Kupcanos, D.A. O6paboTka HHPOpPMAIIUN B MPOCTPAHCTBEHHO-PACTIPECICHHBIX CHUCTEMax
PaIMOMOHUTOPHUHTA [ DJIEKTPOHHBIA pecypc]: CTATUCTUYECKUN U HEHPOCETEBOM MOAXO0bI [ DJIEKTPOHHBIN
pecypc] : yue6HOe mocobue / 3.A. Kupcanos, A.A. Cupora. — DnekTpoH. AaH. — MockBa : ®u3mariur,
2012. — 344 c. — Pexum pgocryma: https://e.lanbook.com/reader/book/59646 (mata oOparicHwHs:
19.05.2018).

12.2. lononuTeIbHAS JIUTEPAaTypa
1. Opnos C.A. TexHonoruu pa3pabOTKu MpOrpaMMHOro oOecnedeHus. Pa3paboTka CIOXKHBIX
MIPOrPaMMHBIX cHCTeM : YuebHoe mocobue miis By3oB / Cepreii Anekcanaposud Opinos. - CII6. : TTutep,
2002. - 464 c. : wi. - (YueOHuk 1t By30B). (Hanmaue B oubamoreke TYCVYP - 25 3k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOM S

12.3.1. O0s3aTeabHbIe Y4eOHO-MeTOAMYECKHE T0COOHus
1. COopHMK METOAMYECKMX yKa3aHWW JUIS BBIIOJHEHUS MPAKTUYECKHX 3aJaHud U
naboparopHbix pabor kypca "loT Axagemust Samsung" [DnexkTpoHHBIN pecypc]: — Pexxum nocryma:
http://timp.keva.su/samsungloT.7z (nata oopamenus: 19.05.2018).
2. COOpHMK METOAWYCCKHX  YKa3aHWW JUIS  BBIOJHCHHWS  JOMAITHUX  3aJaHUM U

camocTosTeNnbHBIX paboT kypca "loT Axkanemus Samsung" [DnexkTpoHHBIH pecypc]: — Pexxum goctyna:
http://kibevs.tusur.ru/sites/default/files/files/upload/samsungiot_practises.zip (mata oOpalieHus:
19.05.2018).
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12.3.2. Y4yeOHO-MeTOANYECKHE OCOOMS IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMHU 310POBbSI M
HHBAJIM/I0B

Y4eOHO-MeToInYeCKHe MaTepHuaibl ISl CAMOCTOATENIBHON U ayTUTOPHON paboThl 00ydaroINXCs
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/J0POBBSI M MHBAJIHMJIOB MPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPaHHYCHHUSM HUX 3[0POBbS U BOCHPUATHS HHOOpMALIUY.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHu:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IIEYaTHOH (popMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYaTHOH (opme.

J1J1s1 JIMIL ¢ HApYHIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B ()OpME ITEKTPOHHOTO JOKYMEHTA;

- B [1IeUaTHOM opme.

12.4. IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI
1. HaumonansHbIi OTKPBITEIH HHCTUTYT «MHTYUT» — intuit.ru.

2. Jloxymenranus si3eika C++ — http://devdocs.io/cpp/

3. Jlokymenranus s3pika Python3 — https://docs.python.org/3/

13. MaTepuajbHO-TeXHUYECKOe o0ecneyeHne JUCIUILIMHBI U TpedyeMoe NporpaMMHoe
ol0ecreueHue

13.1. O61ue TpedOBaHUS K MATEPUAIBLHO-TEXHUYECKOMY U MPOrPAMMHOMY 00ecne4yeHuIo
AMCUMILINHBI

13.1.1. MaTepuaibHO-TeXHHYECKOE U POrPaMMHOe o0ecriedeHue 1JIsl JJad0OpaTOPHBIX padoT

JlaGopatopus 3amuThl HHGOpMaLUU B cucTeMax VIHTepHeTa Belei

yueOHasi ayAUTOpUs AJsl MPOBEIEHUS 3aHATHM MPaKTHUYECKOIro TUIA, yuyeOHasl ayJuTOpus JUIs
IIPOBE/ICHUS 3aHATUH J1aOOPATOPHOIO THUIIA

634045, Tomckas obnacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 707 ayn.

Onucanue UMeroLIerocs 000pyA0BaHUS:

Monayns UMDK-RFU anantepa BHEIIHUX JaTYMKOB; MoJeM paauocetu LoRa;

Moaysb UMDK-LIT narunka ecTeCTBEHHOU OCBEIIEHHOCTH;

Moayins UMDK-THP natumka temneparypsl, BIaXKHOCTH, JaBICHUSA BO3/1yXa;

monyins UMDK-6FET ynpaBneHuss Harpy3kamMu IOCTOSSHHOTO TOKA; MCTOYHMK nurtaHus 12 B
1,5A; uctounuk nmutanus 5B 2A;

Moayss UMDK-LMT BHEMIHUX TEPMOJATUUKOB;

monysib UMDK-SOUND patunka 3ByKOBOTO /1aBJICHUS;

myasTuMeTp UT-139C;

yHUBepcaibHas Jabopatopus Analog Discovery 2;

UMDK-PIR;

STM32FODISCOVERY Ortnanounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0),
ST-LINK/V;

Komnetorepst: Ilponeccop 13-7100/OneparusHas namsts 8G/Kectkuit nuck 500G/

JlaGopaTopust mporpaMMHO-aMapaTHRIX CPEICTB o0ecriedeHust HH(OOPMAITMOHHOW 0€301MaCHOCTH

yueOHasi ayIuTOpHs A MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, ydyeOHas ayIuTOpHs AJs
MIPOBE/ICHUS 3aHITHHN JIA0OPATOPHOTO THITA

634045, Tomckas obnacts, T. ToMck, yin. Kpacnoapmeiickas, a. 146, 405 ayn.

Omnucanue UMEIOIIErocs 000PYAOBaHUS:

- Kommbroteps! kiacca He Huxke M/B ASUSTeK S-775 P5B 1965 / Core 2 Duo E6300 / DDR-II
DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate (15 mt.);

- KommniexT crienmanuzupoBanHoi ydeOHOU Mebenu;

- PaGouee mecto npemnoaasaress.

[TporpammMHoe oOecrieueHue:
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— Microsoft Windows 7 Pro
— VirtualBox
— Visual Studio

13.1.2. MaTepuajbHO-TeXHHYECKOe M IPOrpaMMHOe ofecredeHne 1Jisi CAMOCTOATEIbHOH padoThI
Ji1 caMOCTOATENbHOM pabOThl MCIIONB3YIOTCS y4eOHbIE ayJUTOpUU (KOMITBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactb, r. ToMck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnactb, T. ToMmck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas ob6nactb, r. ToMmck, Bepuinauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obsactp, r. ToMck, Bepmmanna ynuna, a. 74, 207 ay.

CocraB 000pyI0BaHUS:

- yaeOHas meOerb;

- komnbrotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 miT.;

- KOMIIBIOTEPHl MOAKIIOYEHBl K ceTu «MHTepHeT» M 00eclneurBaOT JOCTYI B 3JIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

[TepedeHp MpOrpaMMHOTO OOECIICUCHHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajabHO-TeXHHYECKOe o0ecrieyeHne TUCHMIIUHBI JIs1 JIUI] ¢ OTPAHHYEeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

OcBoeHue TUCHMILIMHBI JUIAMUA C OIPAaHMYCHHBIMM BO3MOKHOCTSIMH 3/10pOBbSl U WHBAJINWJAMU
OCYIIECTBISIETCS C MCIIOJIb30BaHUEM CPEICTB 00yUEHUS OOIIETO U CIEHaIbHOTO Ha3HAYCHHUS.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMM CJYyXa NPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHIJIMBAIONICH ammaparypbl, MYJIbTHMEIHMHHBIX CPEICTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHoil mHpopManuu B JOCTYHHBIX (hopMax, MOOMJIBHOW CHUCTEMBI IPENOIaBaHUs
I 0O0YYaIOUIMXCSl ¢ WHBAIMIHOCTBIO, TIOPTATUBHON WHAYKIIMOHHOW CHUCTEMBI. Y4eOHas ayauTOpHs, B
KOTOpOHM 3aHUMaroTCs OOydarolluecs ¢ HapylIeHHEM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayJIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOIA.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHHUSIMH IIPEYCMOTPEHO HCIIOJIb30BaHKE B
JEKIIMOHHBIX W YYEOHBIX ayJAHTOPHUSX BO3MOXXHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WIM claiila Ha JSKpaHe) MpH IOMOIIM BHIEOYBEIMUYUTENCH a1 KOM(POPTHOTrO
IPOCMOTpA.

[Tpu 3aHATHSX ¢ OOy4yarOIIMMHUCS € HApYWIEHUMSIMH ONOPHO-ABUIaTeJIbHOI0 amnmnapara
UCTIOJNB3YIOTCSl aJbTEPHATUBHBIC YCTPOWCTBAa BBOJA WH(GOpPMAIMKA WM APYrHe TEXHUYECKHE CPENCTBA
npuema/mepenadn yueOHoil mHpopManu B JOCTYHHBIX (popMax, MOOMIIBHOM CHUCTEMbI OOyuUeHUs JUIs
JIIOJIEN ¢ MHBAIMTHOCTELIO.

14. Oue}mqnme MaTepuajJabl U METOAUYECCKUE PCKOMECHIAIUHA 110 OpraHu3aluu U3y4YCHU S
AUCHHUIIIMHBI

14.1. ConepxxaHue OLIeHOYHBIX MATEPHAJIOB U MeTOAUYECKHE PEKOMEHIAN U
Jlnst ouileHKH cTerneHdu chOpMHUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 33 IUCIUTUTMHON
KOMITETEHIIN I MCTIOB3YIOTCS OIIEHOYHBIE MaTepHaIbl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Ilpeanmonoxkum, 4TO Bac MOMPOCHIM CHAENAaThb CHUCTEMY - MOXKAPHYI CHUTHAIM3AIMIO IS
(dbecTuBaNIT aBTOPCKOM TMECHH B JIeCy. DHEPromoTpeOjeHrne CUCTEMBbl HE HMMEET 3HAYCHMs, TaK Kak
(dbecTuBaNb ATUTCS BCETO HENENI0, U B CIEAYIONIEM IrO/ly COCTOUTCS B IpyroM mecte. OT Bac MOMPOCUITU
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clleNaTh CHCTEMY MaKCUMalibHO aAenéBoi. /laTunk Ha 6a3e Kakoi MUKPOCXEMBbI BB BbiOepeTe?

SHT21

LMTO1

LM75

BME280

2. IlpennonoxxuM, 4TO BaM MOCTaBWIIM 3aJady CIeNaTh CHCTEMY - aBTOMAaTUYECKUN HHKYOaTtop
Ui uplAT. [lorpemHocTs u3MepeHus TemrepaTypbl B TakoW CHUCTEME HE JoJpkHa mnpesblmath 0,3
rpaxyca no Lenscuro. JlaTunk Ha 6aze kKakoi MUKPOCXEMBbI BBl BbIOepeTe?

LMTO1

BME280

LM75

SHT21

3. Kakast u3 maHHBIX TEXHOJOTHH CHOcOoOHa 0O0pPa30BBIBATH CAMOOPTaHHU3YIOLIYIOCS SUEUCTYIO
ceTh (mesh-ceTph) Mo yMoI4aHuio, 6€3 JOMOTHUTEIbHBIX YCUITUN?

WiFi

ZigBee

Bluetooth

LoRa

4. Hazsanue JSON (JavaScript Object Notation) o3Ha4aer, 4To 3TOT popmMar...

beut npuayman, 4To0bl 10OABUTH K A3BIKY Java BO3MOXHOCTH CKPUIITOBOTO MPOTPaMMHUPOBAHUS

Bbut yxe B anbHEHIIeM aIanTHPOBaH sl HYXK] s3bIka JavaScript, a ©3HaYaJIbHO HA3BIBAJICS I10-
Apyromy

MoKeT NCIoIB30BaTHCS TONBKO B si3bIke JavaScript

HcTopuuecku nmosiBUiICS B si3bIke JavaScript s nepenauu JaHHbIX B MIHTepHETE

5. Ecnu cuutath MOCHMBOJIBHO, TO HAMMEHBIIHNNA 00BEM MPH MPOYMX PABHBIX Beeraa OyneT HMETh
coobmieHue B popmare. ..

HTML

YAML

JSON

XML

6. JlomycTum, 4TO BBl KOHCTPYUPYETE YCTPOICTBO, KOTOPOE JOJIKHO 3HATh O TOM, OTKPBITA JIH
nsepb. Kakoit mexanusm mporokona MQTT crout ucnonb3oBaTh, 4TOOBl HOBBIE MOANUCYMKH Cpa3y
Y3HaBaJIM CTATYC JABEPH?

Retain

Network Pipe

Last Will

QoS

7. Mexannsm MQTT, Ha3siBaeMslif “3aBemanue” (“Last Will”), ucronb3yercs, 4ToOBbI:

YBeIOMUTD MOANKUCYMKOB O TOM, YTO €CTh ITPo0JIeMa Ha CTOPOHE U3JaTeNs

OctaButh cooOlieHne “no BOCTpeOOBaHUS’, TO €CTh CHENaTh €ro JOCTYNHBIM Ui HOBBIX
MOANHCYMKOB

["apaHTUpOBaTh JOCTaBKY COOOLICHUS

YBenoMuTh nznaTens o npobaemMe ¢ CeThIo

8. Yro takoe GPIO?

Peructpsl hraroB Texyiiero cocTosHUS mpoueccopa

Peructpsl BBOJ1a-BbIBOJA OOIIETO Ha3HAYECHUS

W HeKkcHbIE PETUCTPBI

Peructpsel sHEepronezaBucuMoi aMsATu ycTponcTBa

9. Pene, o cpaBHEHHIO C TPAH3UCTOPOM, UMEET CIEAYIOLIEE MPEUMYIIECTBO:

CkopocTb cpabaTbIBaHUS

[TonHas snmekTpruyeckast U30JALMS OT BEIXOIHOW MOUTHOM LETTH

KommakTHOCTB

Menb1mii u3HoC

10. Iepen Bamu npoctoit ko npumepa it Paho B MQTT:
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import paho.mqtt.client as mqtt

def on_connect(client, userdata, flags, rc):
client.subscribe("$SY S/#")

def on_message(client, userdata, msg):
print(msg.topic+" "+str(msg.payload))
client = mqtt.Client()

client.on_connect = on_connect
client.on_message = on_message
client.connect("iot.eclipse.org”, 1883, 60)
client.loop_forever()

B koH11e mporpamMmbl Bbl BUAUTE OCCKOHEUHBIN LUK 0KUJaHUA. MOKHO JTH OT HErO M30aBUTHCS?

[{ukn Henb3s pa3pblBaTh, MHAYE MPOrpaMMa IEepecTaHeT OXHJaTh COOOIIEHUs OT cepBepa, U eé
paboTociocoOHOCTh OyaeT HapyIIeHa.

Ja, K MOXKHO pa3opBaTh Ipu moMoInu GyHkiui loop start() u loop stop()

11. [IpeumymiecTBa NCONIb30BaHUs MOCk-00BEKTOB B TOM, UTO OHH. ..

[To3BonsitoT  M30aBUTBCA OT  OMIMOOK  KOMIWISILIMM, CBSI3aHHBIMH € HOJKJIIOYEHUEM
HECYIIECTBYIOIUX OMOINOTEK.

3amMIaT BXOAbl M BBIXOJBl YCTPOMCTBa OT MOAAYM H30BITOYHOIO HAIPSDKEHUS, M KAk
CJIEJICTBUE, BHITOPAHUSI.

VYCKOpSIIOT TECTUPOBAHME M OTJIAAKYy CHUCTEMbl B CiIydae, €CIM 3aMeIlaeMblii UMH OOBEKT
CJIMILIKOM MEJICHHBIN

[T03BOJAIOT TECTUPOBATH JIOTUKY PaOOThI CUCTEMBI B OTCYTCTBHE (PU3NUECKUX OOBEKTOB

12. B ogHOM U3 CHCTEM MOHHTOPWHTA BIAXKHOCTH U TEMIIEPATyphl HA (papManieBTUIECKOM CKIIaJe
JATYUKHU B XOJOJUIIBHUKE OIYCKAIOTCS B 0AHOUKH, 3all0JIHEHHbIE IIIHKojIeM. [[ist yero?

UToObI 3aIIUTHTH JATYUKH OT MEXaHUIECKOTO IMOBPEKICHUS

YroOBI 3aLIUTUTh NATYUKU OT HEPEOXJIANKICHHS

UToObI MOBBICUTH YyBCTBUTEILHOCTh TATINKOB

YroOBbI CcriainTh MOKa3aHUs JaTYUKA B CIIy4ae OTKPBITHS JBEPLbI

13. Jlns1 perenust Kakoi 3a1a4u Bbl TOUHO HE OyZeTe UCI0JIb30BaTh TexHonoruo LoRa?

M3mepeHne TeMieparypsl Tejla KOpOBBI

CHsTre noka3zaHui 3JeKTpOHHBIX cueTuynKoB JKKX

OtcnexuBaHue MECTOIIOJIOKEHNUS TPAHCIIOPTA B PEaIbHOM BPEMEHU

DKOJIOTUYECKUIT MOHUTOPUHT PEKHU Ha MPEAMET CJIMBA MPOMBIIIJIEHHBIX OTXO0B

14. Kak nocturaercst yHMKaJlbHOCTh HleHTH(UKaTopa ycrpoiictBa (DevEUI) B cetsax LoRa?

[Tpou3BoauTENh KOHEUHBIX YCTPONCTB Ha3HA4yaeT WACHTU(PUKATOP W3 JUarna3oHa pa3periéHHBIX
azpecoB

Hukak He nocturaercs, HACHTUPHUKATOP MOXKHO CBOOOAHO MEHATh

[TpousBonuTens npuémonepenatunkoB LoRa, komnanus Semtech, npucBanuBaeT UAEHTHUPHUKATOD
KaKIOMY UUITy

15. TloyeMy He CTOMT AenaTh MEPHOA ONPOca JATYMKOB MEHbIIE 1 MUHYTBI, €CIIM MBI PabOTaeM C
cucremon LoRa?

OTtnpaBka U mepecbulka COOOICHUI 3aHUMAeT CIMIIKOM MHOTO BPEMEHH, MOATOMY 3TO CO3JacT
“3aTop” B ceTn

ITepuon menee 1 MunyTsl He noanaepxkusaercsa RIOT OS

ApXHUTEKTYpa MUKPOKOHTPOJIIEpA HE MO3BOJISET Ha3HAUUTh EPUO/ JPOOHBIM YHCIIOM

Jlatunk He ycnieBaeT onu(poBaTh MOKa3aHUs

16. K xakomy u3 yposHeit mogenu OSI oTHOCHTCSI TakOl acmekT, kKak Gopma pazbEMOB CETEBBIX
Kabeneit?

Pusnueckui

[lepenaun naHHBIX

CereBoii

TpancropTHBII
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[IpuknagHoit

17. Kaxnapiit u3 ypoBHei B 3TanoHHbIX Moenssx OSI umu TCP/IP...

Ilepena€r naHHbIE HAIPSIMYIO HA COOTBETCTBYIOIIMM YPOBEHb CUCTEMBI-aIpecaTa

OGm1aeTcst co BCeMH YPOBHSAMH

OO0m1aeTcst TOJBKO ¢ HUKECTOSIIIIUM U BBILIECTOSIIIIUM YPOBHEM

18. LISTEN, CONNECT, ACCEPT, RECEIVE, SEND, DISCONNECT - s70...

[TpoTokosl

CeteBbie CTyKObI

YpoBHU MOAENnHn

[TpuMUTHBBI CITY kKO

Hutepdeiice

19. Ilporokon MQTT-SN (Sensor Networks) Ha TpaHCIIOPTHOM YypOBHE IIpeArojaraet
KCII0JIb30BaHUE MTPOTOKOJA. ..

UDP

UDP-Lite

SCTP

TCP

20. B kakoM paauoanamnaszone paboract WiFi?

915 MI'n

108 MI'

868 MI'l

2450 MI'u

433 MI'n

14.1.2. Tembl 12a00paTOPHBIX PadoOT
Pabora ¢ ycTpoiicTBOM uepe3 MpoBOIHOE MOAKIIOUEHUE.
Pabora ¢ 6a30Boii cTanmmei
JlabopaTtopHnas pa6ora mo MQTT
BXxozp! 1 BBIXOZIBI YCTPOMCTBA
Pa6ora c MQTT-knuentom Paho B Python
Coznanne monenun CKVY /I
Hcnons3oBanue WM niis ynpasieHus SpKOCTBIO JTaMITbI
Havasno pabotsl ¢ komnerorepoM Samsung Artik
co3naHue Mojenu cucreMbl Ha 6LoWPAN
O6naunsiit cepuc Artik Cloud
[Tony4yeHue naHHbIX U3 00IaKa
OtobOpakeHrne METOK Ha KapTe
OTtnpaBka 1aHHBIX B 00JaKO
co3nanue BeO-npmiioxeHus Ha Artik mox OC Tizen Kaura
NuauBuayallbHbIE 3a1aHNS

14.1.3. Tembl 10KI210B
[TpoexT aBTOMaTU3UpOBaHOM cucTeMbl Ha 6aze 10T

14.1.4. TeMBI TOMANIHUX 3aJaHAN
Tounble TpeOoBaHHUs, KOTOPbIM JOJDKEH YIOBIETBOPATH CKJal, H3I0keHbl B Ilpukase
Munszapasconpa3Butuss PO or 23 asrycra 2010 r. N 706 "OO yrBepxknenuu IIpaBun xpaHeHus
JeKapcTBEHHbIX cpencTB". [IponucTaiite ero TeKCT.

Haiinute B 3TOM TeKcTe OMH MYHKT M OJUH ab3all, KOTOpbIe HHTEPECHBI BaM KaK pa3pabOTUHKY.
Bemumure nonpo6Hoctu T3, KOTOpbIE BB y3HAIH U3 3TOTO TEKCTA:

MuHuMaibHas 4aCTOTa CHATHUS NTOKA3aHUM JTaTUYHKA.

CpoK XpaHeHUs JIOTOB.

MuHuManbHas IJI01Iaab CKIIaaa.

Wcxonst u3 TabIuUIbl M pUCYHKA TOTIOIOTUH MMOCYUTANTE CTOUMOCTD PEIICHHIA.

Ilo uroram, OLIEHUTE, HACKOJIBKO BEJIMKA pa3HHUIA CTOMMOCTH OCHAILEHUS CKJIaJa YCTPOHCTBaAMHU
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TOU Wiu MHOU TexHoNoTUU. Kak ObI BBl OXapaKTepU30BAIH PEIICHUS 0 MTapaMeTpaM IIeHa/KauecTBO?

Ucnonp3ys nokansabii MQTT-cepBep, BBITOTHUTE CAEAYIOIINE 3aaHUS:

[TpoBepbTe, YyBCTBUTEIBHBI TU HA3BAHUS TOMTUKOB K PETUCTPY.

Mo>kHO 7T TIOCTIaTh COOOIIEeHrEe cpa3y BceM cyOTonukam onpenenéanoro Tonuka? [Ipeamonoxum,
4TO Yy Bac ecTh Tonuk light, B HEM Tonuku lampl u lamp2, 1 BBl XOTUTE MOCTATh CUTHAI BCEM JIAMIIOYKAM
BKJIFOUUTHCA.

Byner nu paGoraTh MoANUCKA HA TOIUK, €CIIM B KOHIE Ha3BaHUS TOMHKA JOOABUTH CUMBOIM «/»? A
eciu B Havase?

UYro Oyner, eciii BbI3BaTh mosquitto_pub ¢ koo -1?

Wzyuure, uro Takoe retain. OTnpaBbTe COOOIICHHUE C KIOYOM -T, HO BaKHO, YTO B 9TOT MOMEHT
emé He JOJDKEH OBITh 3alyIIeH MOJMHCYUK. 3aTeM 3amycTUTe moanucky. Yrto mpousoiiner? Yro Oyuer,
€CJIM MOAMMUCYUK 3aKPBIT U 3aTe€M 3alylleH 3aHoBO? UTo, ecliu OCTaBUTh BTOPOE COOOIICHHE C TEM XKe
KIt09oM? UT0ObI BEpHYTh BCE K IPEKHEMY COCTOSTHHIO, OTIIPABbTE MYCTOE COOOIICHUE C KIFOUOM -I.

Nzyuute, uto Takoe «Ilocneanss Boss u 3aBemanue» (Last Will and Testament). Jlis aToro npu
nyOJIMKAlMK HE 3ajJaBaiiTe TEJIO COOOINEHHs, HO yKaxute mapametpbl --Will-topic u --will-payload -
Ha3BaHME TOIMHKA U COOCTBEHHO TEKCT «3aBellaHus». B pesynbrare, eciu Bbl B IpyroM okHE odopMUTe
MOJINMCKY Ha 3TOT TONHMK, U M3JaTellb (mosquitto pub) He3aruraHupPOBAaHHO OTKIIIOUUTCS, TO MOAMUCYUK
(mosquitto_sub) momy4yuT oT cepBepa «3aBemanue». OOpaTutTe BHUMaHUE, YTO KOMaHaa mosquitto pub B
YHCTOM BHUJIEC OTIIPABIISIET COOOIIEHUE U CPa3y OTKIIOYAETCS O3 aBapHIfTHOTO 3aBEPIICHUS, IO3TOMY Y Bac
HE TIONYYHUTCS cHenaTh 3TO 3ajaHue cpasy. [logymaiiTe, kKak cMOAeNUpOBaTh ClIydYail, KOraa u3aaTelnb
MOJIKITIOYAETCs Ha KaKOe-TO BPeMs U 3aTeM BHE3aITHO OTKIIIOYAeTCsl.

14.1.5. 3auyér

[Toctpoiite rpaduk mokazaHuil JaTyWka OCBELICHHOCTH. [IpoBeauTe SKCIEPUMEHTHI: 3aKpoiite
IIPOCTPAHCTBO BOKPYT JaTuuka pykoil. [Ipocnenure, kak OyneT MEHSITHCS OCBEUIEHHOCTh. BuaHo 11 Ha
rpaduke neTiro rucrepesuca’?

[Tpu momomm Node-RED manenu 3actaButh Artik Murats cBETOAMOAOM (TpaauIIMOHHAs 3a7ada -
ananor Hello World).

[Tpu nomomu mexanusma "lIpaBun" (Rule) cepBuc mammHHOrO 00ydeHHsS BBECTH HEKOTOPOE
KOJINYECTBO JJAHHBIX B KaueCTBE TPEHUPOBOYHON BBIOOPKH. 3aTeM BbAATH MPOrpaMMe HENpPaBUIIbHBIE
JaHHbIE, U OHA ABTOMATHUYECKH OMNpPEJEIMT, YTO OHM HE MOMaJaroT B OOBIYHBIA AMANAa30H JaHHBIX.
ITokazatb 4TO 3TO OyJeT COOTBETCTBOBATH CIydyaro, KOIJa MallMHA yeXaja M OKa3alach B HOBBIX JJIS
ce0st koopauHaTax (OTKJIOHWIACH OT MapIIpyTa).

14.1.6. TemMbI KypCcOBBIX IPOEKTOB / KYPpCOBBIX padoT
Pa3pabotka cucremsl Ha 6a3e loT-ycTpoiCTB 151 MOHUTOPHMHIA BIAXHOCTH M TEMIEpaTypbl Ha
(hapmareBTUIeCKOM CKJIaJie
Pa3pabotka cuctemsl Ha 0aze loT-ycrpoiicTB "Cructema KOHTPOJIS U yIIpaBJIE€HUS 10CTYIIOM"
Pazpabotka cucremsl Ha 6a3e loT-ycTpoHCcTB /7151 OpraHU3aIiy aIalTUBHOTO OCBEIIEHNE B oduce
Pa3pabotka cuctemsl Ha 0aze loT-ycTpoiicTB "YMHBIN MycOpHBIil KOHTelHep"
Pazpabotka cucremsl Ha 6a3e l0T-ycTporicTtB "YMHas Temuna

14.2. TpeGoBaHus K OLEHOYHBIM MATEePHAJIaM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbSI M MHBAJIH/I0B
Jig v ¢ OrpaHMYEHHBIMH  BO3MOJKHOCTSMM 3JI0pPOBbS M HHBAIUAOB IPETYCMOTPEHBI
AOIOJTHHUTEIBHBIC OIICHOYHBIC MaTCpHAJIbl, ICPCUYCHDb KOTOPHIX YKAa3aH B Ta6n1/1ue 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX OIEHOYHBIX
MaTepHuasioB

@DopMbI KOHTPOJISI U OLIEHKH
pe3yabTaTOB OOYUECHHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, IMCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
MeToIaMuU

C orpaHuyYeHUsIMU 110
00IIeMeTUIINHCKUM
MOKAa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IIPOBEpPKA
METO/IaMHU MCXO/S U3 COCTOSTHUS
oOyuarolerocss Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAMU 10 OLEHOYHBIM MATEPUAJIaM ISl JTUI[ ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS M HHBAJIUAOB TMpPEIyCMaTpHUBAETCS
noctymHas popma MmpeaoCcTaBICHHS 3aIaHUi OIICHOYHBIX CPEJICTB, & IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOI opMe ¢ yBEITHMUECHHBIM HIpUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPAOIEPEBO/IA.

Jlutiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEIHMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTyrHas (opMa mpeIocTaBiIeHrs OTBETOB Ha 3a/IaHUsI, @ UMEHHO:

INHUCBbMCHHO Ha 6YM8.FC;

Ha6op OTBCTOB Ha KOMIIBIOTEPEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYT' aCCUCTCHTA,
MMpeaACTaBJICHHUE OTBETOB YCTHO.

[Tpouenypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHHUS JIMI C OrPAaHWUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI U MHBAJIMJOB 0 AUCLUIUIMHE MpEeIycMaTpUBaeT MpeAocTaBlieHHe MHpopManuu B (opmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3710POBbsI U BOCIPUATHS HH(POPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHM:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HAapYIIeHUusIMH cJIyXa:

B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA,;
B MIEYaTHOH (opme.

I[.Tlﬁ JIMI ¢ HAPYIICHUSAMMA OIIOPHO-ABUIaTCJIbHOT0 almapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH JI JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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