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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmMupoBaHUE TEOPETHUYECKUX M MPAKTHUYECKUX HABHIKOB MO pa3pabdOTKe HaJEKHBIX,
KauyeCTBEHHBIX cucTeM Ha 06a3e [oT ycTpoiicTB ¢ MpUMEHEHHEM COBPEMEHHBIX TEXHOJOTHM
[IPOrpaMMHUPOBAHUS.

1.2. 3agauy AUCHUILIUHBI

1. ChopMupoBaTh U Pa3BUTh TCOPETHUYCCKUE 3HAHUS OCHOBHBIX METOJIOB IMPOTrPAMMHPOBAHUS.
2. TloayduTh MPaKTUYECKUE HABBIKK BHIOOPA M MPUMEHEHHUS TEXHOJOTHH MPOrPAMMHPOBAHUS IS
3a/1a4 aBTOMaTU3aIui 00paboTKH HHGOPMAITIH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummunel: 51.B.02.15.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITKP-3. Cniocoben
MIPUMCHSITh
COBPEMCHHBIC
TEOPETUICCKHEC U
IKCIIEPUMECHTAILHBIC
METOIbI UCCIIETOBAHMUS C
LIEJIBIO CO3/IaHMS HOBBIX
MIEPCIICKTHUBHBIX CPEICTB
WH(HOKOMMYHHUKAIIHA,
HCIIOIB30BAHUIO U
BHEJIPCHUIO PE3YJIbTATOB
HCCIICIOBAHUM

IIKP-3.1. 3HaeT OCHOBEI
CETEBBIX TCXHOJIOTHUH,
HOPMAaTHUBHO-TEXHUYECKYIO
JOKYMEHTAIUIO, TpeOOBaHUS
TEXHUYECKUX PETIaMEHTOB,
MEXIyHApOIHBIEC U
HallMOHAIBHBIC CTAHIAPTHI B
00J1acTH Ka4eCTBEHHBIX
nokasatesieil paboThbl
WH(OKOMMYHHUKAITHOHHOTO

IIPUHLIMIIBI TIOCTpOoeHUs cucteM Ha 0ase [oT-
YCTPOWCTB, a TAKXKE CIIOCOOBI UX
3¢ (eKTUBHOHN peann3aun

000py1I0BaHUA.

ITKP-3.2. Ymeet pabotath ¢ |popMupoBaTh TpeOOBaHUS U pa3padaThIBaTh
POTPaMMHBIM BHEIIHUE CIICIU(PUKAIIAN JIIS
obecrieueHneM, paspabaTeiBaeMoii cucTembl Ha 6aze [oT-

UCTIOJIB3YEMBIM TIPH
00paboTke nHbopMaIuu
UH(POKOMMYHHUKAITUOHHBIX
CUCTEM M UX COCTaBIISIOIINX.

YCTPOMCTB;

IUTAHUPOBATh Pa3pabOTKy CIOKHOM CHUCTEMBI
Ha 6a3e loT-ycTpoticTs;

MIPOBOJIUTH BHIOOP A (PEKTUBHBIX CLIOCOOOB
peanu3anuu CTPYKTyp cucteMbl Ha 6a3e [oT-
YCTPOICTB MpH peuieHNH NpodeccuoHaNbHbBIX
3ajad.

IIKP-3.3. Bnageet HaBBIKAMU
aHaJM3a ONepaTUBHOM
UHpOpPMALIUHU O
3aIIaHUPOBAHHBIX U
aBapHitHBIX paboTax,
CBSI3aHHBIX C MIPEPHIBAHHEM
MPEIOCTaBICHUS YCIYT,
KOHTPOJISI KauecTBa
MPEAOCTABIIAEMBIX YCIYT.

HaBbBIKaMH p33pa6OTKI/I, JOKYMCHTHPOBAHUA,
TCCTUPOBAHUA U OTJIAAKHU CUCTCM Ha 6aze IoT-
yCTpOﬁCTB B COOTBCTCTBHU C COBPCMCHHBIMU
TEXHOJIOTHAMHU U MCTOJaMH pa3pa60TI<H;

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
. Bcero |Cemectpsbl
Bunpl yueOHOI fesITeIbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
IIpaxTHueckue 3aHATUSA 36 36
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasi 72 72
BHeayIUTOPHas padoTa o0y4yarommxcs ¢ nNpenoaasarejieM, Bcero
[ToaroroBka k 3auery 10 10
BrlnonHeHne NpakTUYECKOT0 3aJaHUs 57 57
[ToaroroBka kK TECTUPOBAHUIO 5 5
Oo0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpyroemMkocTsb (B 3.e.) 3 3
5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
3
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBI U BUABI Y4COHOH eITeIbHOCTH

[Tpak. Cawm. Bcero yacos dopmupyembie
HasBanus pasznenoB (TeM) TUCHUTLTAHBI
3aH.,4 | pal.,u |(6e3 sx3ameHa) KOMIICTCHITUH
7 cemecTp
1 MOHUTOPHUHT BIAXXHOCTH U TEMIIEpaTypsl |7 14 21 [TKP-3
Ha (papManeBTUIECKOM CKIIAZIe
2 CucrtemMa KOHTPOJIS U YIIPABICHUS 7 14 21 [TKP-3
JIOCTYTIOM
3 AnanTuBHOE OcBellleHue B ouce 7 14 21 IIKP-3
4 YMHBII MyCOpPHBIN KOHTEHHED 7 14 21 ITIKP-3
5 YMHag temnna 8 16 24 I1IKP-3
Hroro 3a cemectp |36 72 108
Uroro|36 72 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHSIM) PUBEICHO B Tabymie 5.2.
Tabmuma 5.2 — Coaeprkanue pa3ieyoB (TeM) TUCHUIUIMHBI (B T.4. MO JICKIIHAM)

Hazpanwust paznenos (Tem) Coneprxanue pa3ienoB (Tem) Tpynoemxocts dopmupyemble
JACHHUTLITUHBI JUCUHUILIUHBI (B T.Y. MO JEKIIHSIM) (ZZE;T;:; Ije KOMITETEHIINH
7 cemecTp
1 Monutopusr BiaxkHoctu |M3ydenue ocoOeHHOCTEH pabOTHI C - ITKP-3
U TeMIiepaTyphl Ha MK. AHanu3 TeXHHYECKOro 3aJaHusl.
dapmaneBTuueckoM ckiaje [Pabora ¢ naTyMKkaMu KIMMaTHYECKUX
napameTpoB
Hroro -
2 CucreMa KOHTPOJIS U N3yuenne ocoOeHHOCTEN pabOTHI ¢ - ITKP-3
YIIPaBJICHUA JOCTYIIOM MK. AHann3 TEXHHYECKOIO 3a1aHMS.
Pabora c pesne u TpaH3UCTOpaMH.
Peanu3anus kogoBoOro 3amka
Hroro -
3 AnantuBHoe ocBemienue |M3yuenune ocodeHHOCTEH paboThI ¢ - [TKP-3
B o(puce MK. AHanu3 TEXHUYECKOTO 3a/1aHusl.
Pabora ¢ gaTyrkamMu OCBEIICHHOCTH.
N3yuenue nmporokona MQTT
Hroro -
4 YMHBII MyCOpHBIN Wzydenne ocobeHHOCTEN paboThI ¢ - I1KP-3
KOHTEUHEp MK. AHanu3 TEXHUYECKOIO 3a/1aHMS.
PaboTa ¢ o06mauHBIMU cEpBUCAMHU
Hroro -
5 YMHas Temnuna Pa3pabotka T3. Beibop creka - [TKP-3
TEXHOJIOTHI. AHAIU3 TEXHUYECKOTO
3amanus. PaboTa ¢ maTynkaMu
KJIIMMAaTHYECKUX IMapaMeTpoB
Hroro -
Hroro 3a cemectp -
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HUroro | -

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabauia 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)

HasBanus paznenos (Tem) HanmenoBaHue npakTu4ecKkux T dopmMupyeMBbIe
NUCHUIIIINHBI 3aHATUN (CEMUHAPOB) PY/IOCMKOCTE, | KOMIIETCHIINU
7 cemecTp
1 MOHUTOPHHT BIAKHOCTU U | MOHUTOPHHT BIa)KHOCTH U 7 ITKP-3
TEMIIepaTypbl Ha TEeMIIepaTypbl Ha
(bapMareBTHUECKOM CKJIaJie (bapMareBTHUECKOM CKJIaJie
Hroro 7
2 CucrtemMa KOHTPOJIS U CucreMa KOHTPOJIS U 7 ITKP-3
YIpaBJI€HUS AOCTYIIOM yIpaBJI€HUS JOCTYIIOM
Hroro 7
3 AlanTUBHOE OCBEIIEHUE B AJlariTUBHOE OCBELICHUE B ITKP-3
oduce oduce
Hroro 7
4 YMHBIN MyCOpPHBII YMHBIN MyCOPHBII KOHTEHHED 7 ITKP-3
KOHTEWHEep Hroro 7
5 YMHag temnna VYMHas Terminna 8 [IKP-3
Htoro 8
Uroro 3a cemectp 36
Hroro 36

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM

He npemycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / kypcoBasi padora

5.6. CamocTosTeIbHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B

tadyuue 5.6.

Tabauia 5.6 — Buasl camocTosITensHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUU

Hasganus pasnenoB | Buael camocrositensHoi | TpynoemkocTs, | @opmupyemMbie ®opmBbI
(TeMm) AMCUUITIIMHBI paboThI q KOMITETEHIINH KOHTPOJIA
7 cemecTp
1 MonutopuHr ITogroroska k 3auery 2 [IKP-3 3auér
BJIQXXHOCTH U Bremonnenue 11 IIKP-3 [IpakTrueckoe
TeMICpaTypel Ha MPAKTUYECKOI0 3aJaHusl 3aJaHue
(bapmaneBTHYECKOM  [[oqroT0BKA K 1 [1KP-3 TectupoBanue
craane TECTUPOBAHHUIO
Hroro 14
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2 Cucrema koHTpo:s 4 |IloaroroBka k 3auety 2 [IKP-3 3auér
yupaBjicHUs JOCTYIIOM | BpIrmoTHEHUE 11 ITIKP-3 [IpakTrueckoe
MIPaKTUYECKOTO 3a/IaHus 3aJlaHue
[Toaroroska k 1 [IKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 14
3 AnanTuBHOE [ToaroroBka K 3auety 2 [IKP-3 3auér
OCBELIEHHUE B ouce Brinonnenue 11 IIKP-3 [IpakTrueckoe
MIPaKTUYECKOTO 3a1aHus 3aJlaHue
IToaroroBka x 1 TIKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 14
4 Ymubiii mycopHbiii  |Iloaroroska k 3auety 2 [IKP-3 3auér
KOHTEHHEp Brimonnenune 11 [IKP-3 IIpakTHueckoe
MIPaKTUYECKOIO 3a/laHus 3aJlaHue
TloaroroBka x 1 [IKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 14
5 YmHuad temmna [ToaroroBka k 3auery 2 [TIKP-3 3auéT
Brinonnenue 13 ITKP-3 [IpakTHueckoe
MPaKTUYECKOTO 3a/laHus 3aJlaHue
IToaroroska k 1 [IKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 72
Hroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
NeSATENIbHOCTH MPEICTABICHO B TabmuIe 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATUN

DopmMuUpyeEMbIE KOMIIETEHLIUHI

Bunbl yueOHOI nesTenbHOCTH

IIpax. 3aH.

Cam. pa6.

DopMBI KOHTPOJIA

ITKP-3

+

+

3auér, [IpakTuueckoe 3aganue,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POPM KOHTPOIIS IPEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . MaxkcuManbHbIH Oat
MaxkcuMalbLHBIN MaxkcuMalbLHBIN
3a MepUo MEXITy Bcero 3a
DOopMBbI KOHTPOJISI 6ayn Ha 1-yr0 KT ¢ OaJut 3a mepuos
2KT u Ha xoHeEI CEeMEeCTp
Hayaja ceMmecTpa Mexay 1KT u 2KT
cemecTpa
7 cemecTp
3auér 0 0 30 30
[IpakTrueckoe 3a1anue 15 15 25 55
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TectupoBaHue 5 5 5 15
Nrtoro makcumym 3a 20 20 60 100
Mepuo.I

Hapacratommm urorom 20 40 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabmuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOISI Orenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OanioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAULIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. JIu, I1. Apxutektypa untepHeta Beuei / I1. JIu ; nepeBon ¢ anrnuiickoro M. A. Palitman. —
Mockaa : JIMK IIpecc, 2019. — 454 c. — ISBN 978-5-97060-672-8. — Tekcr : anekTpoHHblIi // JIaHb :
3JIEKTPOHHO-0MOIMOTEeYHAasl cucTeMa. — PexuM foctyna: A aBTOpU3. MOJIb30BaTENeH. [ DIEKTPOHHBIN
pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/112923.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. buprokoB, A. A. YMHbIe ycTpoiicTBa O€30MMaCHOCTH Ha MUKpPOKOHTposuiepax Atmel / A. A.
bupiokoB. — Mocksa : IMK Ilpecc, 2017. — 162 c. — ISBN 978-5-97060-558-5. — TekecT :
SNEKTPOHHBIN // JlaHb : 371eKTpOHHO-OMONMMOTEYHass cucTemMa. — Pexum gocTymna: 1Jsi aBTOPH3.
noJsib30BaTesei. [ DneKkTpoHHbIN pecypc|: — Pexum gocryna: https://e.lanbook.com/book/100901.

2. Makapos, C. JI. Arduino Uno u Raspberry Pi 3: 0T cXeMOTEXHUKHU K UHTEPHETY BeLIEH :
pykoBoactso / C. JI. MakapoB. — Mocksa : JMK IIpecc, 2018. — 204 ¢. — ISBN
978-5-97060-730-5. — TekcT : 3nexkTpoHHbIH // JIaHb : 351eKTpOHHO-0MOIMOTeYHas cucteMa. — Pexum
JoCcTyma: AJis aBTOPH3. MOJIb30BaTeNed. [DIeKTpoHHBIA pecypc]: — Pexum ngocrtymna:
https://e.lanbook.com/book/116131.

7.3. YueOHO-MeTOANYECKHE TOCOOU S

7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHe I0COOH
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https://e.lanbook.com/book/116131

1. COOpHHK METOAMYECKUX YKA3aHHWH ISl BHITOJTHEHUS JOMAITHUX 33aIaHU U CaMOCTOSITEIbHBIX
pabor xypca "loT Axamemus Samsung" [DaexkTpoHHBIU pecypc]: — Pexum ngocrtymna:
https://disk.fb.tusur.ru/iot/independent work.pdf.

2. COOpHHUK METOJAMYECKUX YKAa3aHUM JJIS BBITTOJIHEHUS MPAKTUYECKUX 3aJlaHU U JTa00paTOPHBIX
pabor xypca "loT Axamemus Samsung" [DaexkTpoHHBIH pecypc]: — Pexum nocrtymna:
https://disk.fb.tusur.ru/iot/laboratory _work.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

JlabopaTtopust 3amuThl HHGOPMAIMU B cucTeMax MHTepHeTa Bemieil: yueOHas ayauTOpus IS
NPOBEACHUS 3aHATHH MPAKTHYECKOTO THIA, ydyeOHas ayauTOpus IS NPOBEACHHS 3aHITHH
naboparopHoro tumna; 634045, Tomckasa oOnactb, I. Tomck, yin. Kpacnoapmelickas, a. 146, 707 ayna.

Onucanue nMeronerocss 000pya0BaHus:

- UnatepaktuBHas nocka Samsung LH75SQBHRTBC/CI;

- Monyns UMDK-RFU apanrepa BHEIIHUX JaTYNUKOB;

- Moaem paanocetu LoRa;

- Moayne UMDK-LIT patunka eCTeCTBEHHOW OCBEILICHHOCTH;

- Monyns UMDK-THP pgatunka Temneparypsl, BIa)KHOCTH, 1aBJICHHS BO3AYXa;

- Monyns UMDK-6FET ynpasnenust Harpy3kaMu IOCTOSIHHOT'O TOKa;

- Uctounuk nuranus 12 B 1,5A;

- Uctounuk nuranus 5B 2A;

- Moayne UMDK-LMT BHeWHUX TE€PMOJATUYNUKOB;

- Moayns UMDK-SOUND naTurka 3ByKOBOIO JJaBJICHUS;

- Mynstumerp UT-139C;

- YHuBepcaibHas gaboparopus Analog Discovery 2;

- UMDK-PIR;

- STM32FODISCOVERY;

- Otnanounas miata Ha 6aze MCU STM32F051R8T6 (ARM Cortex-M0), ST-LINK/V;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmmHoe obecnieueHue:

- OC Ubuntu 16.04;

8.2. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI
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https://disk.fb.tusur.ru/iot/independent_work.pdf
https://disk.fb.tusur.ru/iot/laboratory_work.pdf
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§E2§§;i;ii? (rem) igiﬁ:fggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 MOHUTOPHHT BIa)KHOCTH U [IKP-3 3auér [Iepeyens BOonpocoB 11t
TeMIIepaTypbl Ha 3aueTa
(hapmareBTHICCKOM CKIIaze [IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN
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2 CucreMa KOHTPOJIS U [TIKP-3 3auét [Tepeuens BOIIPOCOB 1Jist

YIIPaBJICHUA AOCTYIIOM 3a4era
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUI

3 AanTUBHOE OCBEIIEHUE B [TIKP-3 3auét ITepeuens BOIIpOCOB 1Jist

oduce 3aueTa
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUN
4 YmubIil MycopHblid KoHTeWHEp |[TKP-3 3auér [Iepeuens BonpocoB it
3a4era
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 YmHuag temmia [TKP-3 3auér Ilepeuenb BOITPOCOB IJ1st
3a4era
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lxana oneHku cHOPMUPOBAHHOCTU OTACIBbHBIX MIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(OPMHPOBAHHOCTH
Orenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMW | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBaHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKallue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. HpCI[HOJIO)KI/IM, 4TO BaC MOMIPOCHUIIHN CACTATb CUCTEMY - IMOXAPHYIO CUTHAJIMU3ALOUIO IJId

decTuBasi aBTOPCKOW TIECHU B JIeCy. DHEPronoTpebdieHne CUCTEMBI He UMEeT 3HAYCHUS, TaK
KaK (hecTHBAIIb AITUTCS BCETO HEJEINI0, M B CIEIYIOIIEM Ir'oJly COCTOUTCS B ApyroM mecte. OT Bac
MOTIPOCWIIH CJIeTIaTh CUCTEMY MaKCHUMAIILHO AeméBoi. JlaTunk Ha 6a3e KaKoil MUKPOCXEMBI BB
BEIOEpETE?

a) SHT21
6) LMTOl
B) LM75

r) BME280

. [Ipennonoxum, 4To BaM NOCTaBUIIM 33/1a4y C/IEIaTh CUCTEMY - aBTOMATUYECKUI MHKYOaTOp ISt
uplmAT. [lorpemHocTs U13MepeHusl TeMIlepaTypbl B TAKOH CHCTEME HE JI0JKHA npeBbimarth 0,3
rpanayca no Lenbcuro. JlaTunk Ha 6a3ze kKakoil MUKPOCXEMBI BBl BbIOepeTe?

a) LMTO1

6) BME280
B) LM75
r) SHT21

. Kakast u3 naHHBIX TeXHOJIOTHH criocoOHa 00pa30BBIBATH CAMOOPTaHU3YIOIIYIOCS SYCHCTYIO
ceTb(mesh-ceTp) Mo ymoa4aHuto, 6€3 JOMOTHUTENBHBIX YCUITUI?

a) WiFi

0) ZigBee
B)  Bluetooth
r) LoRa
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4. Yro o3navaet HazBanue JSON (JavaScript Object Notation)?

a) bein mpunyman, 4To0bl 100aBUTH K sI3bIKY Java BO3MOXHOCTH CKPUITOBOTO
IPOTPaMMHUPOBAHUS
0) bein yxe B ganpHeleM aganTUpPOBaH I HYXI s3bika JavaScript, a u3HavaabHO

Ha3bIBAJICS M0-IPYTOMY
B)  MOXKeT HCTIOIB30BaThCs TOJBKO B si3bIKe JavaScript
r)  Hcropuuecku mosiBuiIcs B si3bike JavaScript 1uisi mepenayu JaHHbIX B IHTEpHETE

5. B kakoMm ¢dopmate coobiieHne 0yaeT uMeTh HAaMMEHBIITNH 00bEM, €CITM CUUTATh TOCUMBOJIBHO
IIPU IPOYUX PABHBIX YCIOBHSIX?

a) HTML
6) YAML
B) JSON
r) XML

6. omycTuMm, 4TO BBl KOHCTPYHpPYETE YCTPOUCTBO, KOTOPOE IOKHO 3HATh O TOM, OTKPBITA JIU
nBepb. Kakoit Mexanusm npotokonaa MQTT cTouT ucnosib30BaTh, YTOOBI HOBBIE TTOAIUCUYUKA
Cpasy y3HaBaJId CTaTyC ABEPHU?

a) Retain
6) Network Pipe
B) Last Will
r) QoS
7. Jns gero ucnonb3yetcs mexanuzM MQTT, naspiBaemsiii “3aBentanue” (“Last Will”)?
a)  YBeIOMHTbH MOANUCYUKOB O TOM, YTO €CTh NPo0IeMa Ha CTOPOHE U3JIaTelNs
0) OctaBuTh co00OIIEHNE “0 BOCTPeOOBaHUS ", TO €CTh CHIENATh €r0 JOCTYITHBIM JIJISI HOBBIX
MOJMHCYNKOB
B) ['apanTHpOBaTh JOCTaBKY COOOIICHUS
r)  YBEIOMHTH U3JATENs O IPOOIEME C CEThIO
8. Uro takoe GPIO?
a)  Peructpsl (haroB TeKyImero cOCTOSHUS mpoiieccopa
06) Peructpsl BBOga-BBIBOJIA OOIIETO HA3HAYCHHUS
B) MHnekcHbIe perucTphl
r)  Peructpsl 3HEProHe3aBUCUMOM MaMITH YCTPOMCTBA
9. Kakoe npenmyIiiecTBo UMEET pesie, 0 CPAaBHEHUIO C TPAH3UCTOPOM?
a)  CkopocTh cpabaTbIBaHUS
0) IlomHas snexTpuYecKast 30U OT BBIXOAHOW MOIITHOM HIETIH
B) KowmmaktHOCTB
r)  Mensbimii ©3HOC
10. Yto HyXHO caienaTh NOAMUCYUKY YTOOBI moiyunTh “3aBemanue” (“Last Will”)?
a)  YcranoButs ¢aar “Last Will”
06) IloamucaTbcs Ha TOMUK ¢ KAYECTBOM OOCITY)KUBaHMS HE HIDKE |
B)  YcranoButh (iar ‘“Retain”
r)  Hwuyero cneunanbHO AenaTh HE HYKHO, TUCbMO MPUIET aBTOMAaTUYECKU
11. TIpeumytiecTBa UCIONB30BaHUS MOCK-0OBEKTOB B TOM, YTO OHH...
a) [To3BousIIOT M30aBUTHCS OT OMKUOOK KOMMIUJIAILUU, CBI3aHHBIMU C MOJKIIOUEHUEM
HECYIIECTBYIOITUX OUOIMOTEK.
0)  3amMInaroT BXOJbBI U BBIXOJBI YCTPOUCTBA OT MOJa4u W30BITOYHOTO HANIPSKEHUS, U Kak
CJIEJICTBUE, BBITOPAHUSI.
B)  YCKOpAIOT TECTUPOBAHME U OTIAAKY CUCTEMBI B CIy4ae, eCiau 3aMellaeMblii UMU 0OBEKT
CJIMIIKOM MEUICHHBIN
r)  Ilo3BONSIOT TECTUPOBATH JIOTHKY paOOThI CHCTEMBI B OTCYTCTBHE (PU3NUECKUX OOBEKTOB
12. Jlnsg yero B HEKOTOPBIX M3 CUCTEM MOHHUTOPHUHTA BJAXHOCTH U TEMIEpaTyphl Ha
(dapmaneBTUUECKOM CKJIaJe TaTYUKHU B XOJOIUIbHUKE OMYCKAIOTCS B OAaHOUYKH, 3aII0JHEHHBIE
TJIUKOJIEM?
a)  UroObl 3aUUTUTH JATYUKHU OT MEXAaHUUECKOIO MOBPEKACHHUS
6)  UtoOBI 3aIIUTUTH AATUYUKH OT MIEPEOXIIAKICHHS
B)  YUTOOBI MOBBICUTH YYBCTBUTEIHHOCTh JATYUKOB
r)  YroObl criaaauTh MoKa3aHUs AATYUKA B CIIy4ae OTKPBITUS ABEPIIbI
13. Jlns pemeHust Kakoi 3a/1auu Bl TOYHO HE OyI€Te UCIOIb30BaTh TexHooruo LoRa?
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14.

15.

16.

17.

18.

19.

20.

N —

SNk

a) U3mepeHue TemnepaTypsl T€1a KOPOBbBI
0) CHsATHe TOKa3aHUM IIEKTPOHHBIX cueTIKOB JKKX
B) OTcrexuBaHuE MECTONOJIOKEHHUS TPAHCIIOPTA B peabHOM BpEMEHU
r)  DKOJOTMYeCKUI MOHUTOPUHT PEKU Ha MPEAMET CIMBA MPOMBILIUIEHHBIX OTXO0/I0B
Kax gocturaercs yaukansHOCTh uaeHTHGUKaTopa ycrpoiictBa (DevEUI) B ceTsx LoRa?
a) [IpousBoauTenb KOHEUHBIX YCTPOMCTB Ha3HA4YaeT MACHTU(UKATOP M3 JAUama3zoHa
pa3pEMIEHHBIX aPECOB
0) Hwuxkak He mocTuraeTcs, UISHTU(PUKATOP MOXKHO CBOOOTHO MEHSITh
B) [IpousBonutens npuémonepenarynkoB LoRa, xkommanus Semtech, mpucBauBaer
UACHTU(DUKATOP KAXKIOMY YHITY
T) [TpoeKTupOBIIMK KOHKPETHOM CUCTEMbI HA3HAYAET a/Ipeca yCTPOHUCTBaM
[Touemy He CTOUT AenaTh MEPUOJ ONPOCca JATYMKOB MEHbIIE | MUHYTHI, €CJIH Mbl paboTaeM C
cucremor LoRa?
a)  OrtmpaBka U nepechlIka COOOIIeHUI 3aHUMAET CIUIIKOM MHOTO BPEMEHH, TI0O3TOMY 3TO
co311acT “3aTop” B CETH
06) Ilepuox menee 1 MunyTsl He mogaepkuBaercst RIOT OS
B)  ApXUTEKTypa MUKPOKOHTpPOJIEpA HE MO3BOJIAET HA3HAYUTh MEPHO]] IPOOHBIM YUCIOM
r) Jlaruuk He ycmeBaeT onudpoBaTh MOKa3aHUs
K kakomy u3 ypoBHeit moaenu OS] oTHOCHTCS Takol acrekT, Kak opMa pa3bEMOB CETEBBIX
Kabeneii?
a)  Dusnueckuit
0) Ilepemaum maHHBIX
B) CerteBoil
r)  TpaHcnopTHBIHA
Kak nmpaBunpHO 3akoHYNTH (pasy «Kaxawlii u3 ypoBHe# B 3TanoHHBIX MoAensx OSI wim
TCP/IP...»?
a) Ilepemaér nanHble HaNPsAMYIO HA COOTBETCTBYIOUINI YPOBEHb CUCTEMBI-a/IpecaTa
06) OOmaercs co BCEMU YPOBHIMHU
B) OOmaercs TOIbKO ¢ HUKECTOSIIUM U BBIIIECTOSIIIIUM YPOBHEM
r) Ilepenaér nanHble HaNPsMYIO Ha COOTBETCTBYIOUINI YPOBEHb CUCTEMBI-a/IpecaTa
Yrto mpenctaBastor coboit LISTEN, CONNECT, ACCEPT, RECEIVE, SEND,
DISCONNECT?
a) IIporokomsr
06) CeteBble CITy)ObI
B)  YpoBHU MoOnenn
r)  IlpumMuTHBEI CITy )0
Kakoi mpoToko UCronb3yeTcss Ha TpaHCTIOPTHOM ypoBHE B mpoTokosie MQTT-SN (Sensor

Networks)?

a) UDP

6) UDP-Lite

B) SCTP

r) TCP

B xakoMm paamnomauamnazone paboraer WiFi?
a) 915 MI'ng

06) 108 MI'u

B) 868 Ml

r) 2450 MI'u

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. HocrpoiiTe rpaduk nokazaHuii JaTYMKa OCBEIICHHOCTH.

IIpoBeauTe SKCIIEPUMEHTHI: 3aKpOMTE POCTPAHCTBO BOKPYT naryuka pykoiul. IIpocienure, kak
Oy/eT MEHATHCS OCBEIIEHHOCTh. BuHO 1 Ha rpaduke neTiio rucrepesuca?

Yro Oyner, eciu BbI3BaTh mosquitto pub ¢ kimrouom -1?

yT0 Takoe retain B MQTT?

yto Takoe «Ilocnennsist Bons u 3aBemanue» (Last Will and Testament 8 MQTT?

[Tpu momomu Node-RED nanenu 3actaButh Artik Murathe cBeTOAHOAOM (TpaaUIIMOHHAS 3a/1a4a
- arasior Hello World).
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7. Ilpu momomu mexanusma "lIpasun" (Rule) cepBuc mammHHOrO 00y4eHUsI BBECTH HEKOTOPOE
KOJIMYECTBO JaHHBIX B KaueCTBE TPEHHPOBOYHOW BBHIOOPKHU. 3aTeM BBIIATH MpPOrpaMme
HENPaBHIILHBIC TaHHBIC, U OHA ABTOMATHYECKU OTPEJICIIUT, YTO OHHM HE TOMAJAl0T B OOBIYHBIN
nrara3oH JaHHbIX. [Toka3zaThk 4TO 3TO OyAET COOTBETCTBOBATH CIy4aro, KOT/la MallliHa yexaia u
OKa3aJiach B HOBBIX JJIA c€0s1 KOOpAMHATAX (OTKIOHUIIACH OT MapIIpyTa).

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

MOHUTOPUHT BIXKHOCTU U TEMIIEpaTyphl Ha (apMalleBTUYECKOM CKIIaJIe
Cucrtema KOHTPOJISL ¥ YIIPABIICHUS IOCTYTIOM

AJanTUBHOE OCBEIICHUE B Orice

YMHBII MyCOpPHBII KOHTEHHED

YMHas Tenuna

Nk W=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSl 1 WHBAJINJIOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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