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1 |JlaGopaTtopHble pabOThI 56 0 56 4acoB
2 | KoHTpoJb cCaMOCTOSTENLHOW PaOOTHI 0 56 56 9acoB
(KypcoBoii mpoeKT / KypcoBasi paboTa)
3 |Bcero aymuTopHBIX 3aHATHN 56 56 112 4acoB
4 | CamocrosTenbHas paboTa 52 16 68 4acoB
5 | Bcero (6e3 5x3ameHa) 108 72 180 9acoB
6 | OO0mas Tpya0eMKOCTh 108 72 180 4acoB
3.0 2.0 5.0 3.E.

3auer: 7 cemecTtp
KypcoBoii npoekt / KypcoBasi pabora: 8 cemectp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokot Ne 6 oT « 15 » 5 2018 r
JIMCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (crnenuanbHocTh) 10.03.01 MudopmanmonHas Ge3omnacHOCTh, yrBepkaeHHoro 01.12.2016
roga, paccMorpeHa u onoOpena Ha 3acenanuu kadenpst KUBDBC «  » 20 rona,
poTOKOJ Ne

PazpaboTunku:
[Ipenomasatens kad. KUBOBC . C. Hukudopos
Houent kad. KUBDBC A. A. Kones

3aBeayronuii odecreunBaromiei kad.
KNBE2BC A. A. lllenynanos

Pabouast mporpaMma JUCIUILIMHBI COTIIACOBaHa ¢ (PaKyJIbTETOM U BBITyCKaOIIeH Kadeapoi:

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

KHNB2BC A. A. lllenynmanos
OKCHepThl:

JHouent kad. KUBDBC E. M. [laBbiioBa
Honent kad. KUBDBC K. C. Capun
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
OCHOBHOW 1I€NBI0 M3YYEHUS JUCHMIUIMHBI SBISETCA (OPMHUPOBAHUE TEOPETUUYECKUX U
MPAKTUYECKHX HAaBBIKOB IO pa3padOTKe HAAEKHBIX, KauyecTBEHHBIX cucteM Ha Oaze loT ycrpolicTB ¢
IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH MPOrpaMMHUPOBAHHUS.

1.2. 3agaumn M CUMNIMHBI
— 3amayn AUCHUIUIMHBL (QOPMHUPOBAHHUE U pPa3BUTHE TEOPETHUECKUX 3HAHMHA OCHOBHBIX
METOZ0B IPOrPaMMHUPOBAHHUS; MTOJIyY€HHE IPAKTUUYECKOM MMOJrOTOBKHM 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.

[TpenmecTBYOMUMY  TUCHUIUIMHAMHA, (OPMUPYIONIMMH  HAYadbHBIC 3HAHUS, SBIISIOTCS:
besomnacHocTh onepanMoHHbIX cucTeM, bezomacHocTs mporpamMmmHoro odecrneuenusi, besonacHocts cereit
OBM, Texnonoruu UntepHera Bemiei.

[TocneayomumMu TUCHUIUIMHAMY SBIISIOTCA: 3allUTa BBIMYCKHOM KBalu(UKAIIMOHHOW padoThI,
BKJIFOYAsl MOJTOTOBKY K IPOIEIypEe 3alIUThI M TPOIEAYPY 3aIIUThl, POOOTOTEXHUYECKHNE KOMIUICKCHI
aBTOMATHU3UPOBAHHBIX cucTeM, TexHonoruu MHTepHeTa Belew.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIIHHBI

[Tponecc n3yueHHs JUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIMI:

— TIK-2 cmocoOHOCTBIO MPHUMEHSATh MPOTPAMMHBIE CpPEACTBA CHCTEMHOIO, MPHUKIATHOTO M
CHELMAIbHOTO Ha3HAYEHUS, UHCTPYMEHTAJIbHBIE CPEJICTBA, SI3bIKU U CHUCTEMbI IPOrPaMMHPOBAHUS IS
peleHust mpoecCUOHANBHBIX 3a/1a4;

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00 yYaOLIUICS TOJKEH:

— 3HATh COBPEMCHHbBIE TEXHOJOTMM M METOJAbl NPOrpaMMHMPOBAHMS; IIOKA3aTENIM KadecTBa
IIPOrpaMMHOI0 OOecreueHus; METOJOJI0IMH U MEeTObl MPOEKTHPOBAHUS MPOrPaMMHOI0 00eCHeueHus;
METO/BI TECTUPOBAHUS M OTIAIKU MPOrPAMMHOTO 00ECTICYCHHST; IIPUHIIUIIBI TIOCTPOCHUS CUCTEM Ha 0ase
loT-ycTpoiicTs, a Takxke crnocoObl ux 3hHeKTUBHON peann3auu.

— yMmeTb ¢opMHpOBaTH TpeOOBaHWS W pa3padaTbiBaTh BHEIIHUE CHEUU(UKAUN IS
pa3pabatbeiBaeMoll cuctembl Ha 0a3e loT-ycTpolicTB; miaHupoBaTh pa3pabOTKy CIOKHOM CHCTEMbI Ha
6aze loT-ycTpoiicTB; MpPOEKTUPOBATh CTPYKTYpPY M apXMUTEKTypy cucTeMbl Ha 0Oaze loT-ycTpoiictB ¢
HCIOJIb30BAHUEM COBPEMEHHBIX METOJ0JIOTUI; TPOBOAUTH BHIOOP 3(PPEKTUBHBIX COCOOOB pean3aluu
CTPYKTYp cucTeMsbl Ha 6a3e [oT-ycTpoiicTB npu pemeHnu npodecCHOHATbHBIX 3a/1ay.

— BJaJeTh HaBbIKaMHU pa3pabOTKH, JOKYMEHTHPOBaHUS, TECTUPOBAHUS M OTJIAJKH CUCTEM Ha
6aze loT-ycTpoiicTB B COOTBETCTBHUM C COBPEMEHHBIMU TEXHOJOTHSMU M METOJAaMHU pa3pabOTKH;
HaBBbIKaMU pa3pabOTKH MPOrpaMMHOI TOKYMEHTAlUH.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl
OOmast TpyOeMKOCTh JUCHUIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €JUHMIBI M TpPEACTaBICHA B
Tabune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIUITIIMHBI

Buner yueOHOI nesTENbHOCTH Bcero gacos CemecTtpbl
7 cemectp 8 cemecTp

AyIUTOpHBIE 3aHATHUS (BCETO) 112 56 56
JlaGopatopHbie paboThI 56 56 0
KonTpomns camocTosTenbHO#M paboThl (KypcoBoi 56 0 56
MPOEKT / KypcoBasi paboTa)

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

Brimonnenune noMamniHux 3agaHuil 23 23 0
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OdopmieHune oT4eTOB MO Ja00PATOPHBIM 29 29 0
pabotam
Bcero (0e3 sx3amena) 180 108 72
OO01mas TpyA0eMKOCTh, 4 180 108 72
3ayerHble EnuHUIBD 5.0 3.0 2.0
5. Conepxxanue qMCUUNIMHBI
5.1. Pa3nenbl TUCHUIIMHBI U BU/IBI 3aHATHH
Pazensr qUCIMIUTMHBI U BUBI 3aHATUN TPUBEICHBI B TabmuIe 5. 1.
Tabnuna 5.1 — Pa3nenbl IMCHUIUIMHBI U BUJIbI 3aHITHIA
Bcero
JIa6. | KII/KP, | Cam. qacoB | Dopmupyemsle
HazBanus pa3enoB AUCHUIIIMHBI
pab., 4 q pab., g (6e3 KOMITETCHITH
HK3aMEHa)

7 cemecTp
1 MOHUTOPHHT BIaKHOCTU U TEMIIEpaTyphl 6 0 10 16 I1K-2
Ha (apMaleBTUYECKOM CKIIaJIe
2 CucreMa KOHTPOJIS U YIPABJICHUS 16 0 12 28 I1K-2
JOCTYTIOM
3 AnantuBHOE OCBEIIEHUE B oduce 12 0 10 22 [1IK-2
4 YMHBII MyCOpHBIM KOHTEHHED 16 0 12 28 [1K-2
5 YMHas Temmina 6 0 8 14 [1IK-2
Htoro 3a cemecTp 56 0 52 108

8 cemecTp
6 Pa3paboTka HHIMBUAYATHLHOTO MTPOCKTA HA 0 56 16 16 I1K-2
0aze TexHonoruit laTepHeTa Bemei
Hroro 3a cemectp 0 56 16 72
Htoro 56 56 68 180

5.2. Paznenbl AMCUMILUIMHBI M MEXKIMCUMILIMHAPHBIE CBSI3U ¢ 00ecneYnBAIOMMMU (MPeIbIyIMMM)
U o0ecne4yrnBaeMbIMHU (TMOCJIeTYOIMMH) U CHUILTHHAMMA

Paznenpl MUCHUIITMHBI U MEKIUCIUTIIIMHAPHBIE CBSI3M C 00ECTICUMBAIONIUMU (TIPEABITYIIIUME) U
o0ecrneurBaeMbIMH (MTOCIEIYIOIMIMMHI ) TUCIUTUIMHAMY TIPE/ICTaBICHbI B TabmuIe 5.2.
Tabmuia 5.2 — Pa3genbl IMCHUIUIMHBI U MEKIUCIIUTUIMHAPHBIE CBSI3U

HaunmenoBanme JUCHUITIINH

Ne pazaenoB naHHO#M AUCHUIUIMHBL, A1 KOTOPBIX HEOOXOAUMO
M3ydeHrne 00eCneunBarOIINX U 00eCTIeYNBAEMBIX JUCIUTIINH

1 2 3 4 5 6
[IpenmecTByrOMME TUCITUATLTAHBI
1 BezonacHOCTh OMepaluOHHBIX CUCTEM + + + + + +
2 be3zomacHOCTh TPOrpaMMHOTO
obecrieueHus po * * * * * *
3 be3omacHocTh cetert OBM + + + + + +
4 Texnonoruu HTepHeTa Bemien + + + + + +
[Tocnenyromme TUCIUTIITAHBI

1 3amuTa BBITYCKHOMI + + + + + +
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KBATH(UKAIIMOHHON pabOThI, BKITIOYAs
[MOATOTOBKY K IPOLENYPE 3AUTEI U

MPOLIEAYPY 3alTUTHI

2 PoGoToTeXHUUECKHE KOMILIEKCHI + + N N
ABTOMATHU3UPOBAHHBIX CHCTEM

3 Texnonoruu MHTEpHETA Bele + + + + + +

5.3. CooTBeTCcTBHE KOMIIETeHIMIi, GOPMHUPYEMBbIX NPU U3YYEHHH THCUMIJIMHBI, H BU/I0B 3aHATHH
CooTBeTcTBHE KOMIIETEHIHMH, (OPMUPYEMBIX NpPU W3YYEHHHM TUCHMIUIMHBI, U BUAOB 3aHATHHA
MpEeACTaBICHO B Tabnuie 5.3.
Tabmuna 5.3 — CooTBeTcTBHE KOMMIETEHIUH, (HOPMUPYEMbIX HpPU H3YUYEHHHM IUCLHUIUIMHBI, ¥ BHJIOB

3aHATHI
Bungnl zaustuit
Komnerenuuun DopMBbI KOHTPOJISI
Jlab. pao. KCP (KII/KP) Cam. pa0.
[1IK-2 + + + Jomamnee 3amganue, OT4eT 1Mo
nmabopaTopHoO# pabdoTe,
KouncynsTupoBanue,
Brictyruienue (1okmnan) Ha
3anatuu, Tect, OTueT no
KypCOBOMY IIPOEKTY / KypCOBOU
pabore
6. UuTepakTHBHBbIE MeTObI U (POPMBI OPraHU3al UK 00yUYeHUsI
He npenycmorpeno PVYIIL.

HanmenoBanwue mabopaTopHbIX paboT npuBeneHo B Tabmure 7.1.

7. JlabopaTopHbie padoThl

Tabmmma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT

CornacoBaHa Ha noptane Ne2 34673

Tpynoemkocts, | Popmupyemsie
HasBanus paznenos HaumenoBanue nabopatopHbix padboT pyA ’ PMHDY
q KOMIICTCHITHH
7 cemecTp

1 MouuTopuHr Pabota c ycTpoiicTBOM uepe3 MpoBOIHOE 2 ITK-2
BIIQXKHOCTH U MOJIKITFOUEHHE.
TEMICpATypEI Ha PabGota ¢ 0a30B0Ii cTaHIuei 4
dbapmaleBTUUECKOM
CKIIAJIE Hroro 6
2 Cucrema koHTpois 1 | JIJaboparopHas padora no MQTT 4 I1K-2
YHPABJICHUA IOCTYIIOM | By 1k 1 BBIXOIBI YCTpOMCTBA 4

Pabora ¢ MQTT-knuentom Paho B Python 4

Cosznmanne mogeau CKVY | 4

Htoro 16
3 AjanTuBHOE UcnonwsizoBanue HINUM st ynpaBieHus 4 [1K-2
OCBEIIeHHUE B oduce SIPKOCTBIO JIAMITBI

Hagano paboTsl ¢ kommpioTepoM Samsung 4

Artik

co3aaHue Mozenu cucreMbl HAa 6LoWPAN 4

Hroro 12
4 Ymusbiii mycopubiii | O6naunsiii cepBuc Artik Cloud 4 [1K-2

5)




KOHTEHHEP [Tomydyenue naHHBIX U3 00JIaKa
OTto0paskeHne METOK Ha KapTe
OTtnpaBka 1aHHBIX B 0071aKO
Hroro 16
5 YMHas Terumna co3nanue BeO-npmioxenus Ha Artik mox OC 4 [1K-2
Tizen Kuura
WuauBuayabHbIC 3a0aHUs 2
Hroro 6
Hroro 3a cemectp 56
Hroro 56
8. [IpakTHYecKkHe 3aHATHS (CEMHUHAPBI)
He npexgycmorpeno PYIL

9. CamocrosiTesibHAs padoTa
Bunsl camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIE KOMIIETCHIIUU MIPEICTABICHBI B

tabmuie 9.1.
Tabnuna 9.1 — Buasl caMocTOsITeNbHOM pabOThI, TPYA0EMKOCTh B (POPMHUPYEMbIEe KOMIIETCHIINH
Buasl camocTositenbHon | TpynoemkocTs, | @opmupyemblie
HasBanns pasznenos a pyA ’ PMIPY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHIINHU
7 cemecTp
1 MonutopuHr OdopmieHune 0T4eTOB MO 5 [K-2 JomairHee 3a1anue,
BJIAJKHOCTH U nabopaTopHBIM paboTam Otuer o
TEeMIIEpaTyphl Ha nabopaTtopHoit
patyp Boinonnenue nomamHux 5 5 p Tp
MaIleBTHICCKOM . T T
dapmare CCKOM | 4 ok pabote, Tec
CKJIazie
Hroro 10
2 Cucrema OdopmiteHre 0TYETOB TIO 6 [1K-2 Jlomarminee 3a1anue,
KOHTPOJIS U 1abopaToOpHBIM paboTam Otuer no
BIICHUS TOPHOH
YyHpasie Boinonnenue nomamHnx 6 nagopa %p 0
TYIIOM . abor T
JOCTYTIO sazaHuil pabote, Tec
Hroro 12
3 AnantuBHOE OdopmiieHne 0T4ETOB MO 6 I1K-2 Jomainee 3aganue,
ocBerieHue B ouce | 1adbopaTtopHbIM paboTam Otuer mo
J1a00paTOPHOU
BrinonHenue nomamsmnx 4 gOP (%p 0
. T T
3aJITaHuU pabote, lec
Hroro 10
4 YMmHBIN OdopmieHne 0T4ETOB O 8 [K-2 [omamnee 3aganue,
MYCOPHBII nabopaTopHBIM paboTam Otuer no
KOHTENH J1a00paTOPHOU
OHTCHHEDP BrinonHenue nomamHnx 4 gop %p 0
. T T
3aJ1laHuA pabote, lec
Hroro 12
5 Ymuas teuna | OdopmiieHHe 0TYETOB 1O 4 [K-2 [omamnee 3aganue,
n1abopaTopHbIM paboTam Otuer no
TOPHOM
Boinonnenue nomMamHux 4 11a00paTopHO

3aJITaHUN

pabote, Tect
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Hroro 8

Htoro 3a cemectp 52
8 cemecTp

6 Pazpabotka Brinonnenue kypcoBoro 16 IK-2 Otuer no
WH/IMBUYAILHOTO | IIPOEKTa / KypCOBOU KYpCOBOMY MIPOCKTY
npoekTa Ha 0aze paboTHI / KypcoBoii pabote,
TEXHOJIOTHI Tect

. |Hroro 16
WNHuTepHeTa Beniei
Hroro 3a cemectp 16
Utoro 68

10. Kypcogoii npoekT / KypcoBasi padora
Tpyl0eMKOCTh ayIUTOPHBIX 3aHATHUI U (HOPMHUpPYEMble KOMIIETEHIIMH B PAaMKax BBITOJHEHHS
KYPCOBOTO MPOEKTa / KypcOBOM pabOThI npecTaBiaeHbl Tadauie 10.1.
Tabmuna 10.1 — TpynoeMKOCTh ayAMTOPHBIX 3aHATHH M (QOpMUpyeMble KOMIIETEHIIMM B paMKax
BBINOJIHEHUS] KYPCOBOT'O ITPOEKTA / KypCOBOM pabOThI

. Tpynoemkocts,| dopmupyemsie
HaumeHoBaHMe ayIUTOPHBIX 3aHATUN pyA ’ PMHDY
q KOMIICTCHITHH
8 cemecTp

Pa3paboTka HHAMBHIyaTbHBIX TIPOSKTOB Ha 0a3e TEXHOJIOTHI 36 [1K-2
Nurtepuera Belen.
KoHcynbpTamnuu ¢ mpernoaaBareieM 1Mo X0y BEITIOTHEHHS paOOThI 16
[IpencraBienue mpeagaraeMoro Jiisi peain3aluy MpoeKTa 4
CUCTEMBL.
Hroro 3a cemectp 56

10.1. TembI KypCOBBIX IPOEKTOB / KYpPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX POEKTOB / KypCOBBIX paboT:

— Pazpabotka cuctemsl Ha 6a3ze [0T-ycTpoHCTB A1 MOHUTOPUHIA BJIAXKHOCTU M TEMIIEPATYPbI
Ha (apMalleBTUYECKOM CKJIaJe

— Pa3pabortka cucremsl Ha 6a3e loT-ycTpoiicTB "Cuctema KOHTPOIIA U YIpaBiIeHUs JO0CTynoM"

— Paspabotka cucremsl Ha 0aze loT-ycTpoiicTB i OopraHM3alMy aanTUBHOTO OCBEIEHHE B
oduce

— Pazpabortka cuctemsl Ha 0aze loT-ycTpoiicTB "YMHBINH MyCOpHBI KOHTEHHED"

— Pazpabortka cucremsl Ha 6a3e loT-ycTpoiicts "YMHuas Termuna”

11. PeiiTuHroBasi cucreMa /Uil OLICHKH YCIIEBAeMOCTH 00y4aI0IINXCs

11.1. BajibHbIe OLEHKH IS 3J1eMEHTOB KOHTPOJIS
Tabmuma 11.1 — bannbHbIe OlEHKH JUIS SJIEMEHTOB KOHTPOJIS

o . MakcumanbHbIN
o MaxkcumanbHbIA MaxkcumanbHbIA
DneMeHThI y4eOHOU OaJt 3a mepuos Bcero 3a
O6amn Ha 1-yto KT ¢ | 6Gain 3a mepuon
JESTEIBHOCTH mexny 2KT n na cemMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
7 ceMmecTp
JlomannHee 3a/1aHue 10 10 10 30
Otuet no nabopaTopHOH 10 20 10 40
pabore
Tect 10 10 10 30
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Hroro makcumym 3a 30 40 30 100
nepuos

Hapacratomum nrorom 30 70 100 100

8 cemectp

OTYeT Mo KypcoBOMY 70 70
IPOEKTY / KypCOBOM

pabore

Tecr 10 10 10 30
Hrtoro makcumymM 3a 10 10 80 100
nepuos

Hapacratomum nrorom 10 20 100 100

11.2. IlepecueT 0a/J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIOB B OIEHKH 32 KOHTPOJIbHBIEC TOUKH MpeCcTaBieH B Tadymie 11.2.
Tabnuma 11.2 — [lepecueT 0anioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% ot MakcuManbHOM cyMMbl 6ayutoB Ha naty KT 5

Ot 70% no 89% ot MakcumanbHOUM cymmbl 6ayioB Ha aaty KT

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

< 60% oT MakcuMasbHOM cyMMbI 6aytoB Ha naty KT

11.3. Ilepecuer cymMbl 02JUI0B B TPAAULUOHHYIO H MEKAYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl OajIOB B TPAJAULIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY IPEJCTaBIeH B TaliuLe
11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aIoB B TPAJUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYHUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (o4enp xopoiio)
4 (xopo1o) (3a4TeHO) 75 -84 C (xopomo)
70-74
D (ynosnerBoputeabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYAOBIICTBOPUTENLHO) (1 Huxe 60 Ganos F (HeynoBIeTBOPUTEIHHO)
3a4TEHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneyeHne JUCIUIIMHBI

12.1. OcHoBHasi IMTEpPaTypa
1. Kupcanos, D.A. O6paboTka WHPOPMAIIUN B MPOCTPAHCTBEHHO-PACTIPECIIEHHBIX CHUCTEMaxX
PaIMOMOHHUTOPHUHTA [ DJIEKTPOHHBIA pecypc]: CTATUCTUISCKUN B HEHPOCETEBOM MOIXO0BI [ DIEKTPOHHBIN
pecypc] : yae6HOe mocobue / 3.A. Kupcanos, A.A. Cupora. — DnekTpoH. gaH. — MockBa : ®u3mariur,
2012. — 344 c. — Pexum nocryma: https://e.lanbook.com/book/59646 (nara obpamienus: 19.05.2018).

12.2. lonotHMTEIBHAS TUTEPATYPA
1. Opnos C.A. Texnonoruu pazpaboTKu mporpamMmHoro odecrneyenus. PazpaGoTka ClI0XKHBIX
MPOTrpaMMHBIX CUCTEM : YueOHoe mocobue mist By30B / Cepreit Anexcanaposud Opios. - CIIO. : TTutep,
2002. - 464 c. : un. - (YueOHuk 1151 By30B). (Hanuuue B oubmanoreke TYCVYP - 25 5k3.)
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12.3. YueOHO-MeTOAMYECKHE TTOCOOH ST

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKHE NTOCOOU

1. COopHMK METOIWYECKHUX yKa3aHUM JUIs BBINOJIHEHHUS TMPAKTHUUECKUX 3aJaHuil U
naboparopueix padot kypca "loT Axagemust Samsung" [DnekTpoHHBIH pecypce]: — Pexum mocryma:
http://timp.keva.su/samsungloT.7z (nata obpamenus: 19.05.2018).

2. COOpHMK METOAMYECKMX  YKa3aHWi IS  BBIMOJHCHHS  JOMAlTHUX  3aJaHUil U
camMocCToATENbHBIX padoT Kypca "loT Akagemus Samsung" [DnekTpoHHBIN pecypc]: — Pexxum gocryna:
http://kibevs.tusur.ru/sites/default/files/files/upload/samsungiot_practises.zip (mata oOparieHus:
19.05.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IIOCOOMS JIs1 JIML C OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJHI0B

Y4ueOHO-MEeTOJMUECKHE MaTepHalbl Ul CaMOCTOSATENILHOM U ayJUTOPHOIN PabOTHl 00yUJarOIIUXCs
U3 YMCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M1 MHBAIHUJIOB MPEAOCTABISIOTCS B (hopMax,
alalITUPOBAHHBIX K OTPAaHMYCHUSM X 30POBBS U BOCHPUATHS HHYOpMALIUH.

JL1s1 JIML ¢ HAPYLIEeHUsIMHU 3PEeHM:

- B ()OpME ITEKTPOHHOTO JOKYMEHTA;

- B II€4aTHOH (popMe YBEITMUSHHBIM IIPU(TOM.

JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

J1J1s1 JIMIL ¢ HAPYIIEeHHSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

12.4. IipodeccnonaibHbIe 0a3bl JAHHBIX U HH(POPMAIIMOHHbIE CIIPABOYHbBIE CHCTEMbI
1. Hanuonanbublii oTKpbIThId HHCTUTYT «MHTYUT» — intuit.ru.

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

3. Hokymenrarus si3eika Python3 — https://docs.python.org/3/

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHI0
AUCHHUTINHBI

13.1.1. MaTepuajabHO-TeXHHYECKOE W MPOrpaMMHOe ofecrnedeHne 1Jis1 JJa00paTOPHBIX padoT
Jlaboparopus mporpaMMHO-aNIMapaTHBIX CPEACTB obecredeHnst HHPOPMAIMOHHONH O€30MacHOCTH
yueOHasi ayAuTOpus AJS MPOBENEHUsS 3aHATHH MPaKTHUECKOTO TUMA, yuyeOHas ayauTopus IS
MIPOBEJICHUS 3aHATUH JIAOOPATOPHOTO THUTIA

634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmeiickas, a. 146, 405 ayn.

Onucanne uMeromerocs 000py10BaHus:

- Komnbroteps! kiaacca He Hibke M/B ASUSTeK S-775 P5B 1965 / Core 2 Duo E6300 / DDR-11
DIMM 2048 Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate (15 miT.);

- KommnekT cnenuanuzupoBanHoi yueOHo# Meben;

- PaGouee mecTo mpernogaBaress.

[TporpammMHoe oOecrieueHue:

— Microsoft Windows 7 Pro

— VirtualBox

— Visual Studio

JlaGopaTopus 3amuTel nHGOpMaIUu B cuctemMax MHTepHeTa Bemiei

yueOHasi ayIuTOpHs A MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, yuyeOHas ayIuTOpHs AJs
MIPOBE/ICHUS 3aHITHH JTAOOPATOPHOTO THITA

634045, Tomckas obnactb, . Tomck, yin. Kpacnoapmeiickas, a. 146, 707 ayn.

Onucanue uMeronerocs 000py10BaHUs:
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Moayns UMDK-RFU agantepa BHEIIHHUX JaTYMKOB; MoJeM paguocetu LoRa;

Moaysb UMDK-LIT narunka ecTeCTBEHHOW OCBEIIEHHOCTH;

Moayins UMDK-THP natunka temneparypsl, BIaKHOCTH, JaBICHUSA BO3yXa;

moaysib UMDK-6FET ympaBienusi Harpy3kamu HOCTOSSHHOTO TOKa; MCTOYHHMK NuTaHug 12 B
1,5A; ucrounuk mutanus 5B 2A;

Moaysib UMDK-LMT BHEMIHUX TEPMOIATUUKOB;

monysib UMDK-SOUND patunka 3ByKOBOTO /1aBJICHUS;

mysnbTaMeTp UT-139C;

yHHBEpcanbHas madoparopust Analog Discovery 2;

UMDK-PIR;

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

Kommerotepst: IIpoueccop i3-7100/OnepatusHas namsats 8G/XKectkuit nuck 500G/

13.1.2. MaTepuaibHO-TeXHHMYECKOE U POrPpaMMHOe oOecriedeHue sl CAMOCTOSITEeIbHOH PadoThl
Jiis caMocToATeNbHONM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepminauna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHas meOerb;

- koMnbroTepsl kitacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMITBIOTEpPBl TOAKIIOYEHBl K ceTH «VHTepHeT» M 00ecrednBarOT JOCTYI B AJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHUTETA.

[lepedeHs mporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaJbHO-TeXHHYECKOe o0ecnedeHne TUCHUIINHBI VIS UL ¢ OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI U MHBAJIU/I0B

OcBocHME TUCLUIUIMHBI JMIAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10pPOBbS U WHBaJIUJAMU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00YUEHHUsI OOILEro U CIeUaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMM CJYyXa IPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOLLIEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYTUX TEXHUYECKHX CpPEICTB
npuema/mepenaun yueOHoil umHpopManuu B AOCTYMHBIX (hopMax, MOOMIIBHOM CHCTEMBI IMPEToaBaHUs
Ui 00y4YaIOUIMXCSl ¢ WHBAIMIHOCTBIO, TTOPTATUBHOM MHAYKIIMOHHOW CHUCTEMbl. Y4yeOHas ayauTopHs, B
KOTOpOM 3aHMMAIOTCs OOydarollMecs ¢ HapylIeHHeM ciyxa, 00Opy/loBaHAa KOMIBIOTEPHONW TEXHHKOM,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, JIIEKTPOHHON JOCKOM, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYLIEHUSIMH 3PEHUSAMM [IPETYCMOTPEHO HCIOJIb30BAHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WM cllaiifla Ha SKpaHe) MpH IOMOIIM BHJEOYBEIMUUTENEH s KOM(OPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4yalOUIMMHCS € HapyLIeHWSIMH OINOPHO-JABUIaTe/]bLHOI0 anmnapara
UCMOJB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBAa BBOJAAa WHGOpMAIMKM M ApyrMe TEXHUYECKHE CpelICTBa
npuema/nepeaayn yueOHol MHPoOpManuu B AOCTYMHBIX (hopMax, MOOWIBHON cHCTeMbl OOydeHUs IS
JIOJEHN C NHBAJIUIHOCTBIO.

CornacoBaHa Ha noptane Ne¢ 34673 10



14. OueHouyHble MaTepuaIbl 1 MeTOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3ALMHN U3yYeHUs!
AUCHUTLIUHBI

14.1. ConepxxaHue OlIEHOYHBIX MATEPHATIOB U METOAUYECKHE PEKOMEHIAM U
s oneHkH cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIJICHHBIX 33 JNUCIHUILUIMHON
KOMITETEHIINI UCTOB3YIOTCS OLIECHOYHBIE MaTepUasbl B COCTaBE:

14.1.1. TecToBBIC 3aaHUA

1. Ilpenmonoxum, 4To Bac MOMPOCUIM CHENaTh CUCTEMY - TMOXAPHYIO CUTHAJIU3ALUIO JUIS
(decTUBANST aBTOPCKON IMECHU B JieCy. DHEPromnoTrpediieHUE CUCTEMbl HE MMEET 3HAYCHHS, TaK Kak
(dbecTuBaNb AUTCS BCETO HENENI0, U B CIEAYIOIIEM rojly COCTOUTCS B ipyrom mecte. OT Bac MOMPOCHIIH
clleNaTh CHCTEMY MaKCUMallbHO AeméBoi. [laTunk Ha 6a3e Kakoil MUKPOCXEMBI BbI BbIOepeTe?

SHT21

LMTO1

LM75

BME280

2. IlpennonoxxuM, 4YTO BaM MOCTaBWIM 3aJady CIeNaTh CHCTEMY - aBTOMAaTHYECKUH HHKYOaTtop
uig UplAT. [lorpemHocTs u3MepeHus TemrepaTrypbsl B Takol CHUCTEME HE JoJkHa mpesblmath 0,3
rpagyca no Lenbcuro. JlaTunk Ha 6a3ze kKakoi MUKPOCXEMBI BbI BbIOepeTe?

LMTO1

BME280

LM75

SHT21

3. Kakast 3 JaHHBIX TEXHOJOTHH CIOCOOHa OOPa30BBIBATH CAMOOPTAaHHU3YIOUIYIOCS SUEHUCTYIO
ceTb (mesh-ceTr) Mo yMoTUaHuto, 6€3 TONOTHUTENbHBIX YCUTU?

WiFi

ZigBee

Bluetooth

LoRa

4. Hazsanue JSON (JavaScript Object Notation) o3Ha4gaer, 4To 3TOT popmar...

beut mpunyman, 4To6b1 100AaBUTH K SA3bIKY Java BOBMOKHOCTH CKPHUIITOBOTO MPOTPaMMHUPOBAHUS

b1 yxe B nanbHeIeM aganTupoBaH AJis HYXK] si3blka JavaScript, a n3HauanbHO Ha3bIBAJICS MO-
Apyromy

Mo:KeT HCTIONIb30BaThCS TOJIBKO B si3bIKe JavaScript

Hcropuuecku nmosiBUIICS B si3bIke JavaScript 1uisd nepeaaun JaHHbIX B IHTEpHETE

5. Ecnu cuntath MOCUMBOJIBHO, TO HAUMEHBIINKA 00BEM IIPU MPOUMX PAaBHBIX Bceraa OyneT UMeTh
coobiieHue B popmare. ..

HTML

YAML

JSON

XML

6. JlomycTum, 4TO BBl KOHCTPYUPYETE YCTPOICTBO, KOTOPOE JOJIKHO 3HAaTh O TOM, OTKPBITA JIH
nsepb. Kakoit mexanusm nporokona MQTT crout ucnonb3oBaTh, 4TOOBI HOBBIE NMOANUCYHUKU Cpazy
Y3HaBaJIA CTATYC JABEPH?

Retain

Network Pipe

Last Will

QoS

7. Mexannsm MQTT, Ha3siBaeMblif “3aBemanne” (“Last Will”), ucrons3yercs, 4ToOBbI:

YBeOMUTH MOJIMUCYUKOB O TOM, YTO €CTh Mpo0IeMa Ha CTOPOHE U3/1aTelis

OcraBuTh COOOIIEHHE “A0 BOCTPEOOBaHUSA , TO €CTh CHAENaTh €ro JOCTYIMHBIM I HOBBIX
MOANACYUKOB

["apanTHpOBaTH 1OCTaBKY COOOIICHHUS

YBenoMUTb U3aaTeNs O MpoliieMe C CEeThIO

8. Uto takoe GPIO?

Peructpsl (iaroB TeKkyIero CoOCTOSHUS Mpoleccopa
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Peructpsl BBO/Ia-BBIBO/Ia OOIIETO HA3HAYCHUS

NHpaexcHbIe perucTpsl

Peructpel sHEproHe3aBUCUMOM NTaMATH YCTPONCTBA

9. Pene, o cpaBHEHHIO C TPAH3UCTOPOM, UMEET CIIEYIOLIEE TPEUMYILECTBO:
CkopocTb cpabaThIBaHUS

[Tonnas >mekTpuyeckast U30JSIKUSA OT BBIXOJHOM MOILHOM LENu
KomnakTHOCTB

Menb1nii u3HOC

10. Tlepen Bamu npoctoit ko mpumepa aist Paho 8 MQTT:

import paho.mgtt.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 xoH1e nporpamMMsbl Bbl BUIUTE OECKOHEUHBIN UK 0KUJaHUsA. MOKHO JIM OT HEro U30aBUThCS?

[lukn HENB3sl pa3phiBaTh, MHAYE MPOTpaMMa MEPECTaHeT OXKHJATh COOOIICHUs OT cepBepa, U e
paboTocrnocoOHOCTh OYIET HapyIIeHa.

Jla, KT MOKHO pazopBarth mpu momomu ¢pyHkuit loop start() u loop stop()

11. [IpeumyiiecTBa ncnoiab30Banus mock-0ObEKTOB B TOM, UTO OHH. ..

[To3BonsiroT  M30aBUTHCS OT OMMOOK  KOMIWISIIHMK, CBSI3aHHBIMH € TOJKIIOYEHUEM
HECYIIECTBYIOIUX OUOIHOTEK.

3aluIaT BXOAbl M BBIXOABl YCTPOMCTBA OT MOJAa4M H30BITOYHOIO HANpsHKEHUs, U Kak
CJIEICTBUE, BHITOPAHUSI.

VYCKOpSIIOT TeCTHpOBaHHE U OTJIAJKYy CHCTEMBI B Cllydyae, €CIM 3aMellaeMbli HMHU OOBEKT
CIIMIIKOM MEJICHHBIN

[T0o3BONISAIOT TECTUPOBATH JIOTHKY PAa0OTHI CUCTEMBI B OTCYTCTBHE (PU3NUECKHX OOBEKTOB

12. B ogHOM U3 cUCTEM MOHMTOPUHTIA BIAXKHOCTH U TEMIIEPATyphl HA (papMalieBTUYECKOM CKIIaJie
JaTYUKU B XOJIOIMIBHUKE OIYCKAIOTCS B OAHOUKH, 3alI0JTHEHHbIE TIuKosieM. J{is yero?

YToOBI 3aLIUTUTh TaTYUKUA OT MEXAHHUUECKOTO MOBPEXKICHHS

UTOoO0B!I 3aLIUTUTH JATYUKH OT MEPEOXTAKICHUS

YToOBl MOBBICUTH YYBCTBUTEIBHOCTD JATUMKOB

UToOB!I CraauTh MOKa3aHUs JaTUYMKa B CIydae OTKPBITUS ABEPIIbI

13. [lns peleHus Kakoi 3a/1aun Bbl TOYHO He OyJieTe UCTOIb30BaTh TexHonoruo LoRa?

W3mepenne TeMieparypsl Tejla KOpOBBI

CHaTHE nOKa3aHUM 3JIEKTPOHHBIX cueTuynKOB JKKX

OTcrexxuBaHue MECTOIOJIOKEHUS TPAHCIIOPTA B PeaIbHOM BPpEMEHU

OKOJIOTMYECKMII MOHUTOPUHT PEKU HA MPEAMET CIIMBA IPOMBIIIJIEHHBIX OTXO0B

14. Kak nocruraercs yHUKanbHOCTh uieHTHUKaTopa yerpoiictBa (DevEUI) B ceTsix LoRa?

[Tpon3BoUTENF KOHEUHBIX YCTPOWCTB Ha3Ha4yaeT MASCHTU(UKATOp M3 JMANa30HA pa3perIéHHbIX
azipecoB

Huxkak He nocturaercs, HAeHTU(UKATOP MOKHO CBOOOIHO MEHSTh

[TpousBoautens npuémonepenatunkoB LoRa, kommanus Semtech, npucBauBaer unentudukarop
KaKIOMY UUITy

15. [loueMy He CTOUT zenaTh NEPUOJ ONPOCca TaTYMKOB MEHbIIE | MUHYTBI, €CIH MBI paboTaeM ¢
cucremont LoRa?

OTtnpaBka U Hepechlika COOOIICHUH 3aHMMAeT CIMIIKOM MHOTO BPEMEHH, IIO3TOMY 3TO CO3AacT
“3aTop” B CETH
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ITepuon menee 1 Munytsl He noanaepxkusaercsa RIOT OS

ApXHUTEKTypa MUKPOKOHTPOJIIEpA HE MO3BOJISET HA3HAYUTH MEPUOJT APOOHBIM UYHCIOM

JlaTuuk He ycrieBaeT onu(poBaTh MOKa3aHUS

16. K xakomy u3 ypoBHeit momenu OSI oTHOCHTCST Tako#l acmekT, Kak ¢popMa pa3bEMOB CETEBBIX
Kabenei?

dusnueckuit

Ilepenaun naHHBIX

CereBoii

TpancnopTHBII

[IpuknagHoit

17. Kaxnprit u3 ypoBHei B atanorabix Moaensix OSI wim TCP/IP...

[lepenaét nanHble HAIPSIMYIO Ha COOTBETCTBYIOIINN YPOBEHb CHCTEMBI-a/Ipecara

OO61aercst co BceMU ypOBHSIMU

OO61aeTcs TOIBKO C HUKECTOSIINM U BBIIIECTOSIIIIUM YPOBHEM

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

[TpoTokobI

CerteBble CITyKObI

YpoBHU MOoAEIHN

[TpumuTUBBI CITYKO

HuTepdericbt

19. TIporoxonr MQTT-SN (Sensor Networks) Ha TpaHCHIOPTHOM YPOBHE TWIpEIIoJiaract
UCIOJIb30BaHUE IPOTOKOA. ..

UDP

UDP-Lite

SCTP

TCP

20. B xakoMm pagnoaunanazone padoraet WiFi?

915 MI'

108 MI'g

868 MI'

2450 MI'n

433 MI'g

14.1.2. Tembl 1a60paTOPHBIX padoT
Pabota c ycTpoiicTBOM uepe3 MpoBOAHOE MOAKIIOYCHHE.
Pabota ¢ 6a30Boii cTaHLuei
JlabopaTtopHnast pabota mo MQTT
BXozbI 1 BBIXOJIBI YCTPOMCTBA
Pabora c MQTT-knuentom Paho B Python
Coszmanune mogeau CKY []
Hcnons3oBanne VM nis ynpasieHus SpKOCTBIO JIaMITbI
Hauano pa6oTsl ¢ komnbrotepom Samsung Artik
co3fanue Mozenu cucreMbl Ha 6LoWPAN
O6naunsrii cepBuc Artik Cloud
[Tonyuenue naHHBIX U3 0OJaKa
OTto0OpakeHne METOK Ha KapTe
OTtnpaBka 1aHHBIX B 00J1aKO
coznanue BeO-npunoxenus Ha Artik mog OC Tizen Kuura
WunuBuayansHbIe 3a0aHAs

14.1.3. Tembl 10KI1210B
[TpoexT aBTOMaTH3MpOBaHON cucTeMbl Ha 6aze [oT

14.1.4. Tembl fOMAIIHUX 3aJAHUH
Tounsle TpeOOBaHUS, KOTOPBIM JOJKEH YIOBIETBOPATh CKJaJ, H3noxkeHsl B [Ipukaze
Munsapasconpaszsutus PO ot 23 asrycra 2010 r. N 706 "O6 yrBepxkaenuu IIpaBun xpaHeHus
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JeKapcTBeHHbIX cpencTB". [IponucTaiite ero TeKCT.

HaiinuTe B 9TOM TeKCTE OAWH MYHKT U OJHMH a03all, KOTOpPbIe HHTEPECHBI BaM KakK pa3pabOTuuKy.
Beimumumre noapodbrocty T3, KOTOpBIE BBl y3HAIHM M3 3TOTO TEKCTA!

MuHuMaibHasi 4aCTOTa CHATHS TOKA3aHUM JaTUYHKA.

CpoK XpaHEHHS JIOTOB.

MuHuManbHas IIoNaab CKIAAA.

Hcxons n3 TabiHIbI U pUCYHKA TOMOJIOTHH TOCYUTAUTE CTOMMOCTD PEIICHHIA.

[To uToram, oreHUTE, HACKOJIBKO BEJHMKA Pa3HUIA CTOMMOCTH OCHAIIECHUS CKIIaAa yCTpOHCTBaMu
TOW WM UHOU TexHOoruu. Kak Obl BB OXapaKTepHU30Bali PEIICHUS 110 TapaMeTpaM IIeHa/KauyecTBO?

Hcnonp3ys nokansHbeli MQTT-cepBep, BBINOIHUTE CIEAYIOIIME 3a1aHU:

[TpoBepbTe, 4YyBCTBUTEIBHBI JIM HA3BaHHSI TOIIMKOB K PETHCTPY.

MOo’KHO JIH TIOCTIaTh COOOIIIEHUE cpa3y BCEM CyOTONMMKaM omnpenenéHnoro Tonuka? [Ipeamnonoxum,
4TO y Bac ecTh TonuK light, B HEM Tormku lampl u lamp2, 1 BBl XOTUTE MOCTIATh CUTHAI BCEM JIAMIIOYKAM
BKITIOYHUTHCS.

Byner nmu paboTath MoJIMMCKa Ha TOIUK, €CJIM B KOHIIE Ha3BaHUs TOMUKA I00aBUTh CUMBOII «/»? A
€clii B Hayvase?

Yro OymeT, eciu BbI3BaTh mosquitto_pub ¢ kirouom -1?

N3zyuuTe, uro takoe retain. OTmnpaBbTe COOOIIEHHE C KIIFOYOM -T, HO BaKHO, YTO B 3TOT MOMEHT
emé He JOJDKEH OBbITh 3aIlyIICH MOJMUCYMK. 3aTeM 3amycTuTe noanucky. Uro npousoitner? Uro Oyner,
€CIT TIOJIHMCYMK 3aKPBIT M 3aTeM 3aIrylleH 3aHoBO? YTO, €CIIM OCTaBUTHh BTOPOE COOOIIECHHE C TEM XKE
kit04oM? UToOBI BEpHYTh BCE K IPEKHEMY COCTOSTHHIO, OTIIPABHTE MYCTOE COOOIICHUE C KITFOYOM -I.

N3zyaute, uto Takoe «llocnennss Bons u 3aBemanue» (Last Will and Testament). J{ist aToro mpu
nyOJMKalMK HE 3aJaBaiiTe TENO COOOUICHMs, HO yKaxkuTe mapamerpbl --Will-topic u --will-payload -
Ha3BaHUE TOINMKA M COOCTBEHHO TEKCT «3aBelaHus». B pe3ynbraTe, eciiv BBl B APYroM OKHE 0(OpMUTE
MOJIMTMCKY Ha ATOT TOMHMK, U M3/aTellb (Mosquitto pub) He3aIuIaHUPOBAHHO OTKJIFOUUTCS, TO TOAMUCYHK
(mosquitto_sub) momy4uT OT cepBepa «3aBeranue». OOpaTuTe BHUMaHKUE, YTO KOMaHAa mosquitto _pub B
YHCTOM BHUJIC OTIIPABIISET COOOIIECHUE U CPa3y OTKIFOYAETCS O3 aBapHITHOTO 3aBEPIICHUS, [IO3TOMY Y Bac
HE TIOJIYYUTCS CAETaTh 3TO 3ajaHue cpasdy. [lomymaiiTe, Kak CMOIENHMPOBATH CIy4aid, KOTJa W3IaTeib
MOJIKJTFOYAETCS Ha KaKOEe-TO BPeMsl U 3aTeM BHE3aITHO OTKIIIOYAeTCSI.

14.1.5. 3auér

[Toctpoiite rpaduk MmokazaHui JaTdyrMKa ocBelleHHOCTH. [IpoBenuTe sKCHEpHMEHTHI: 3aKpoiTe
IIPOCTPAHCTBO BOKPYT JaTdnka pykoil. Ilpocnennte, kak OyneT MEHATHCS OCBEIIEHHOCTh. BuaHO 11 Ha
rpaduke etk rucrepesuca?

[Tpu nomomu Node-RED nanenu 3actaButh Artik Murath cBeTOMO0IOM (TpaAUIIOHHAS 3a/1a4a -
anasor Hello World).

[Tpu momoum mexanusma "IlpaBun" (Rule) cepBuc mammHHOro oOyueHHs BBECTH HEKOTOPOE
KOJIMYECTBO JAaHHBIX B Kaue€CTBE TPEHUPOBOYHON BBIOOPKH. 3aT€M BbLIATH MPOTPAMME HENpPaBHUJIbHBIE
JlaHHbIe, ¥ OHAa ABTOMATHYECKU OMPEJENUT, YTO OHM HE IMONaJaloT B OOBIUHBIA AMANa3oH IAHHBIX.
[Tokazatp 4TO 3TO OyJET COOTBETCTBOBAThH CIydyaro, KOTJa MallMHa yexaja W OKa3alach B HOBBIX JUIf
ce0s1 KoopIuHaTax (OTKJIOHMUIACh OT MapuIpyTa).

14.1.6. Tembl KYpCOBBIX IPOEKTOB / KYpCOBBIX padoT
Pa3pabotka cucrembl Ha 6a3e loT-ycTpolicTB /111 MOHUTOPHUHTA BIQXKHOCTH M TeMIIepaTyphl Ha
(bapMareBTHUECKOM CKJIaJie
Pa3pabotka cuctemsl Ha 0aze loT-ycrpoiicTB "Cuctema KOHTPOJIS ¥ YIPaBIE€HUS JOCTyIoM"
Pa3paboTtka cuctemsl Ha 6a3e loT-ycTpoiicTB 17151 OpraHu3alyy aJIaTHBHOTO OCBEIEHUE B oduce
Pa3pabotka cuctemsl Ha 6a3ze loT-ycTpoiicTB "YMHBINA MycOpHBIN KOHTeHHEp"
Pa3pabotka cuctemsl Ha 6a3ze loT-yctpoiicTB "YMHas Terummna"

14.2. TpeGoBaHKs K OLEHOYHBIM MAaTepHAJIaM VISl JIMI ¢ OTPAHUYECHHBIMHU BO3MOKHOCTAMU
310POBbS U HHBAJIN/I0B
Jns 5unm ¢ OrpaHUYEHHBIMM  BO3MOXKHOCTSMHM  37J0POBbSI W HHBAJIWJIOB IPEITYCMOTPEHBI
JIOTIOJTHUTENbHbIE OIICHOYHBIE MaTepHalbl, IepeueHb KOTOPBIX yKa3aH B Tabnuie 14.
Tabmuua 14 — JlonoaHUTENbHBIE MaTepUallbl OLICHUBAHUS JJIS JIMI] C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMHU
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3J0POBbA U HHBAJINJI0OB

Kareropun
00yJaronmxcst

Buasl 1OmMOIHUTENBHBIX OLICHOYHBIX
MaTEpPUAIIOB

@opMBbI KOHTPOJISI U OLICHKH
pe3yIbTaTOB OOYUECHHS

C HapylieHusIMu
ciyxa

TecTpl, TICbMEHHBIE CAMOCTOSITEIILHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[IpenmyIiiecTBEHHO MHUCbMEHHAS
IIpOBEpPKa

C HapyleHus MU
3peHUs

CobecenoBanue 1o BOIpocaMm K 3a4eTy,
OIIPOC IO TEPMHHAM

[TpenmymiecTBEHHO yCcTHAs MMPOBEPKa
(MHAMBUIYATBHO)

C HapyleHus MU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne nuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, INMCbMCHHBIC
CaMOCTOSATENIbHBIE PA0OTHI, BOIPOCHI K
3a4ery

HpeI/IMYH_[eCTBeHHO JUCTAaHIITMOHHBIMHA
MCTOAaMU

C orpaHUYeHHUSIMH T10
00IIIEMETUITUHCKAM
[MOKA3aHUSIM

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI

[IpenmyIiecTBEHHO IPOBEPKa
METOAaMH UCXOJIsl U3 COCTOSTHUS
oOyuarolerocsi Ha MOMEHT IIPOBEPKU

14.3. MeTonnyeckue peKOMEeHIAHH M0 OIEeHOYHBIM MATEPHAJIaM JIUIsl JIMI] ¢ OTPAHHYeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbsI 1 HHBAJIU/I0B

I[J'ISI Ja ¢ OIrpaHUYCHHBIMU  BO3MOXKHOCTAMHU 3O0POBbA W HHBAJIWAOB MNPEAYCMATPHUBACTCA
nocTymHas popmMa mpeaocTaBiIeHHs 3aJaHHH OIICHOYHBIX CPEIICTB, & HMEHHO:

- B IIEYaTHOH (opme;

- B IICYaTHOH ()OpME C YBEITMUCHHBIM HIPU(TOM;

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHSI ACCHCTEHTOM 3a/IaHUs BCIIYX;

- NPE0CTABIICHUE 3a/JaHKs C CIIOJIb30BAHUEM CYPIOTIEPEBO/IA.

JlumaMm ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSl M MHBAJIMIaM YBEIHUYMBACTCS BpEMsS Ha
IMOATOTOBKY OTBCTOB Ha KOHTPOJBHBIC BOIIPOCHI. I[JISI TaKuX O6yT-IaIOHII/IXC$I npeaycMarpuBacTCAa
nocTymnHas popMa mpeaoCcTaBlIeHHsI OTBETOB HA 33JJaHHs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCITYT aCCHCTEHTA,

- IpeJCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLieHUBaHMS pE3yJIbTAaTOB OOYYEHHUS JMIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0pOBbS U MHBAJIUJOB M0 JUCLUIUIMHE IMpeaycMaTpuBaeT IperocTaBiieHne MHpopmauuu B ¢popmax,
aIalITUPOBAHHBIX K OTPAaHUYEHHUSAM WX 3JI0POBbsI U BOCTPUATHS HH(POPMAIIUH:

JI1s1 IM1 ¢ HAPYLIEHUSIMH 3PeHHUs:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

— B IIeYyaTHOH (opMe yBETUUEHHBIM MIPUPTOM.

JLst Jiu1 ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IeUaTHOM opme.

JUJ1s1 JINL ¢ HAPYLIEHUSIMU ONIOPHO-IBUIaTEJIbHOIO aNIapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IeUaTHOM opme.

HpI/I HeO6XO)II/IMOCTI/I IJid I ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSAMU 310POBbSI W HWHBAJIUI0B
npolie/lypa OLeHUBAHUS Pe3yJIbTaTOB 00YUEHHUsI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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