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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ChopmupoBaTs mnpejncTaBlieHHE O TMNPUHIKUNAX HTOCTPOCHHUS, NPOECKTHPOBAHUS,
(YHKIIMOHMPOBAHUS M UCIOJIB30BAaHUs yCTpoiicTB HTepHeTa Bele.

1.2. 3agauy AUCHUILIUHBI

1. TlonyuyeHue HaBBIKOB PabOThI C HHCTPYMEHTAaMU, MO3BOJISIOIUMH POEKTUPOBATH IPOrPaAMMHO-
arnmapaTtHble KOMIUIEKChl MIHTepHeTa Benen.

2. ®opmupoBaHue KomneTeHIUN B [0T-TeXHOJOTrUsAX U YMEHUN NPUMEHATh UX K KOHKPETHBIM
CLICHApUSIM.

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.02.11.

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

WNHauKkaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
I1K-5. Cniocoben [1K-5.1. 3naeTr TUNIOBBIC 3HaeT padoty npotokosa MQTT, anropurm
pa3palaThIiBaTh peuieHus npu nepeiayu JaHHBIX MOAIMHCUUK-OpoKep.
OecrpoBOHbIE CUCTEMBI |IIPOEKTUPOBAHUU CUCTEM
CBSI3U HOBOTO CBSI3U, B TOM YHCJIE HOBOT'O
MTOKOJICHUS MTOKOJICHUS
[TIK-5.2. Ymeer npoBOAUTH YMeeT BBITOJIHATH PacyeT IPOITyCHOMN
AQHAJIU3 U pacyeThl 110 CHOCOOHOCTH KaHajia CBS3H.

MMPOCKTaM 6CCHpOBO,Z[HBIX
CHUCTEM CBA3U, B TOM YHUCJIC
HOBOT'O ITOKOJICHUA

[1K-5.3. Bnaneer HaBeikamu | BrazmeeT HaBbIKamMu pa3paOOTKH MPOEKTOB
pa3pabOTKU MPOEKTOM cOopa nHpOpMaIUH ¢ pacpeeeHHOTO
OeCIpPOBOIHBIX CHCTEM CBSI3U, | MACCHBA JIATYUKOB.

B TOM YHCJIE HOBOTO
HOKOJICHHS

4. O0beM IMCUMIVIMHBI B 324€THBIX eJMHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4acOB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aroimuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

O6HIa$I TPYAOCMKOCTh JUCHUIIIMHBI COCTABJIACT 2 3a4eTHBIX (SI107050%00 8 72 AKaJICMHUYCCKUX YaCoOB.
PacnpeneneHHe TPYAOCMKOCTH JUCHUIIJIMHBI 110 BUAAM y‘-I€6HOI71 ACATCIIBHOCTU MPCACTABJICHO B

CornacoeaHa Ha noptane N2 75061 2



tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOM NeSITeIbHOCTH

Beero |CemecTpbl
4acoB 6 cemecTtp

Bunpl yaeOHOM AesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 36 36
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4aOIIUXCs, B T.4. KOHTAKTHasI 36 36
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBarejieM, BCero
[TonroroBka k 3auery 20 20
[ToaroroBka K TECTUPOBAHUIO 16 16
OO0mas Tpya0eMKoCTh (B 4acax) 72 72
Oo0mas TpynoemMkocTh (B 3.e.) 2 2

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW NesSTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznens! (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. | IIpak. | Cam. Beero wacos dopmupyemsbie
HasBanus paznenos (TemM) JUCIUILIMHBI (0e3
3aH., 4| 3aH., 9 |pad., q KOMIIETEHIIUH
9K3aMEHa)
6 cemecTp
1 VcTopust u npeanocbuiku 2 - 4 6 [IK-5
BO3HUKHOBeHHUS [0T.
2 CtpykTypa HHPOPMAITMOHHON CUCTEMBI 2 - 4 6 [IK-5
IoT.
3 IIporpammupoBanue u yctporictsa [oT. 4 4 8 16 IIK-5
4 JIaTuuku (CEHCOPBI). 2 4 4 10 [IK-5
5 Inardopmer [0T, MEKpOKOHTpOIITIEPHI 2 - 4 6 TIK-5
(MCU), onHOMIaTHBIE KOMITBIOTEPHI
(SBO).
6 JIunuu cBsi3u u npoTokobl [oT. 2 4 4 10 [1K-5
7 B3aumoielicTBUE ¢ 00JIaYHBIMU 2 6 4 12 [IK-5
CEpBUCAMH.
8 Bompocsr 6e3omacuoctu [oT. 2 - 4 6 [IK-5
Hroro 3a cemectp| 18 18 36 72
Uroro| 18 18 36 72

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

TpynoemkocTs
HasBanus pa3nenos (Tem) CopepxaHue pa3aenoB (Tem) (eKIHOHHbIE dopmupyemble
JUCHUTUTUHBI JTUCIUIUTAHBI (B T.4. TIO JIEKIUSIM) KOMIIETEHIIUHI
3aHATHSA), U
6 cemecTp
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1 Ucropus u npeanocbuiku | [Iporpecc B 0061aCTH MUHUTIOApU3aLIUN 2 I1K-5
BO3HUKHOBeHHUS [0T. HMHTErpalibHbIX pereHuit, SoC u ap.
BoznukHoBeHue TepmuHa "MHTEpHET
Bemeil" u TexuoJioruit "YMuoro goma",
"YMHoro ropoaa", TpeHbl U
MEPCIIEKTHUBBI.
Hroro 2
2 CtpykTypa N3menenue knaccuueckoi mogenu OSI 2 [1K-5
UH(POPMALIMOHHOM B3aMMOJEICTBUS YCTPONCTB B CETH O]
cucreMsl [oT. BIIUSIHUEM YCTpPOUCTB [0T.
IIpennaraemelie cranaapTel: oneM2M,
[oTWF, ynpomeHHas MOAEIb.
OyHKIMOHAIBHBIN CTEK
COOTBETCTBYIOLIUX YPOBHEM.
Hroro 2
3 IlporpammupoBanue u  |[IporpammupoBanre BCTpanBaeMbIX 4 ITK-5
yctpotictsa [oT. cucreM. Accem6Oiep, Cu, Java, Python.
Htoro 4
4 JlaTuuMKu (CEHCOpBI). Jatunky pU3nuecKuX BEITHYHH, 2 I1K-5
UHTEJJIEKTyalIbHbIE JaTYUKH,
CEHCOPHBIE CETH.
Hroro 2
5 Ilnargopmsi IoT, Arduino, RaspberryPi, STM32, ESP32 u 2 I1K-5
MUKPOKOHTPOJUIEPHI ap.
(MCU), onHOMUIIaTHBIE
kommbioTepsl (SBC). Hroro 2
6 JIuauu cBSI3U U Crannapt IEEE 802.15.4, IEEE 2 IIK-5
npotokodsl [0T. 802.15.4g n 802.15.4e. Crannapt IEEE
1901.2a. Crangapt IEEE 802.11ah,
LoRaWAN. Hcnonb3oBanue ceren
MoOuiIbHOH cBsi3u, NB-IoT.
Hroro 2
7 B3anmoaencTaue ¢ O6naunast Mozienb Beruncienuil. Fog, 2 I1K-5
oOmaunbiMu cepBucamu.  |Mist, Edge Computing. Big Data,
MamuHHOoe o0y4yenue u Data Mining.
Hepapxust B3aUMOIEHCTBUS, IPUMEPBI
CEPBHCOB.
Hroro 2
8 Bompocsr 6e3onacHoctu | [Ipuunna ys3sumocteit yerpoiicts [oT. 2 ITK-5
IoT. ATaka Ha KaHaJI CBA3U. ATaka Ha
anmnapaTHyo miaTdopmy. ATaka Ha
MPOrpaMMHBIE MOIYJIH.
HUroro 2
Hroro 3a cemectp 18
Hroro 18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HaumeHnoBaHue NMpakTUYECKUX 3aHATUN (CEMHHAPOB)
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HasBanus pasznenos (Tem) HaumeHnoBaHue npakTUYECKUX dopmupyemble
JUCIUIIMHBI 3aHATUHN (CEMHHAPOB) Tpynoemrocts, 1 KOMIIETEHIIUH
6 cemecTp
3 IIporpamMMupoBanue u Ho6asnenue ycrpoiicts loT B 4 I1K-5
ycrporictsa [oT. YMHYIO JJOMAIIHIOK CETh
HUroro 4
4 JTaTuuku (CEHCOPBI). [TonkmroueHue naTynka u 4 ITK-5
3aIHUCh €ro NOKa3aHuM.
Hroro 4
6 JIuauu cBs3u v nporokosibl  |Hactpoiika MQTT 6pokepa u 4 IIK-5
IoT. KJINEHTOB B PEXUMax
My OJIMKAUU U TIOITHCKH.
Hroro 4
7 B3anmoencTaue ¢ OcnoBsl pabotel ¢ MTC-IoT 6 I1K-5
00JIaYHBIMU CEPBHCAMHU. Hub.
Utoro 6
Uroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMOTpeHO y4eOHBIM IIaHOM

He npenycmoTpeHo y4eOHbIM MIIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

5.6. CamocTosiTeqbHast padoTa

Buael caMmocTosTeNIbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabmure 5.6.

Tabauma 5.6. — Buabl caMocTosTeIbHOM PaboThl, TPYIOEMKOCTh B (DOPMHUPYEMbIE KOMIICTCHIIUN
Haszsanus pasnenos Brer . Tpynoemkocts, | DopMupyemslie Dopmbl
(Tem) AMCUMITITUHBI CaMOCTOATCILHON q KOMITETEHIINH KOHTPOJIA

paboThI
6 cemecTp
1 Uctopus u [ToaroroBka k 3auery 2 I1K-5 3auér
IIPEANOCHIIKHA IloaroroBka k 2 TIK-5 TectupoBanue
Bo3HUKHOBeHUS [0T. TECTUPOBAHUIO
Hroro 4
2 CrpyKkTtypa [ToaroroBka k 3auery 2 I1K-5 3auér
MH(POPMAMOHHOM IloaroroBka k 2 TIK-5 TectupoBanue
cucrteMsl [oT. TECTUPOBAHUIO
Hroro 4
3 IIporpammupoBanue u |[loaroroBka k 3auery 6 I1K-5 3auér
ycrpoiictsa [oT. IloaroroBka k 2 TIK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 8
4 Jlatuuku (cercopsr).  |IloaroroBka k 3auery 2 [1K-5 3auét
[Toaroroska k 2 [IK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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5 IMnardopmer [oT, [ToaroroBka K 3auery 2 [IK-5 3auét
MHUKPOKOHTPOJIICPDL [ToaroroBka k 2 [1K-5 TectupoBanue
(MCU), onHommaTtHele | TecTUPOBAHUIO
komnbiorepsl (SBC). HUtoro 4
6 JIuHuu cBS3U U ITogroroBka k 3auery 2 [IK-5 3auér
npotokoJst [oT. [MoAroToBKa K 2 K-5 TecTupoBaHUe
TECTUPOBAHUIO
Hroro 4
7 B3aumojerncTBue ¢ [ToaroroBka K 3auery 2 [IK-5 3auét
00JIaYHBIMK CEPBHCAMH. |[JoaroToBKa K 2 [1K-5 TectupoBanue
TECTUPOBAHUIO
Hroro 4
8 Bompocsr [ToaroroBka k 3auery 2 [IK-5 3auét
6esomacHoctu [oT. [MoxroToBKa K 2 I1K-5 TecTupoBaHUe
TECTUPOBAHUIO
Hroro 4
Hroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCLHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bupl yaeOHOI 1esiTebHOCTH
dopMupyemble KOMIETEHIUN @opMBI KOHTPOJIS
Jlek. 3an. |IIpak. 3aH.|Cam. pa0.
I1K-5 + + 3auért, TecTupoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbHBIN

MaxkcumManbHBIN

MaxkcuManbHbINH 6aLI

@DopMBbI KOHTPOJIS 6amr Ha 1-y10 KT ¢ Oamn 3a mepuon | 3a nepuoa Mexay 2KT Beero 3a
Hadajia ceMecTpa mexnay 1KT u 2KT | u Ha KoHel cemecTpa ceMectp
6 cemecTp
3auér 20 20 20 60
TectupoBaHnue 0 20 20 40
Hrtoro makcumym 3a 20 40 40 100
nepuo
Hapacraromum 20 60 100 100
UTOTOM
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPECTABICH B TabmuIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Onenka
>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
6
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Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YYMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TIMYHO) (3a4TEHO) 90—-100 A (0TIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpenctBeHHO)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCKOe U HH(OPMaLlHOHHOE o0ecrieYeHue M CUMIIJIMHbI
7.1. OcHoBHas1 JUTEpaTYpa

1. JIn, I1. Apxutektypa nunrepneta Beuieit / I1. JIu ; nepeBon ¢ anrnmiickoro M. A. Paiitman. —
Mockaa : JIMK IIpecc, 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — Texkcr : 25ekTpoHHbIH // JIaHs :
3JIEKTPOHHO-OMOMMOTEeYHas cucTeMa. — PexxumM goctyma: 1yisi aBTOPHU3. T0JIb30BaTeNel. [ DIeKTPOHHBIN
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/112923.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. dy6xos, U. C. Pemenne mpakTHYeCKUX 3a1a4 Ha 0a3e TEXHOJOTUM MHTEPHETA BelIeH : yueOHoe
nocobue / U. C. lyokos, I1. C. Cramesckuii, . H. SIkoBuna. — HoBocubupck : HI'TY, 2017. — 80 c.
— ISBN 978-5-7782-3161-0. — Tekcrt : 31eKkTpoHHBIi // JIaHb : 2IeKTPOHHO-OUOIHOTEYHAS cUCTEMa. —
Pexxum nmoctyma: s aBTOpHU3. MoJjb3oBaTeliel. [DneKTpoHHBIN pecypc]: — Pexum pocrtymna:
https://e.lanbook.com/book/118206.

2. Ilerun, B. A. Co3ganue ymHoro goma Ha 6a3ze Arduino / B. A. Iletun. — Mocksa : JIMK
Ipecc, 2018. — 180 c. — ISBN 978-5-97060-620-9. — Tekcrt : 3nekTpoHHBIH // JIaHb : 31€eKTPOHHO-
OoubnuoTeuHas cuctemMa. — Pexxum gocTyna: Juisi aBTOpH3. MOJIB30BATENCH. [ DNEKTPOHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/107890.

7.3. Y4eOHO-MeTOAMYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

1. NHdopMaiOHHbIE TEXHOJIOTUU: Y 4eOHO-METOIMUEeCKOe 0COOHe M0 NPAKTUYECKUM 3aHATUAM
u camoctosTeabHol padote / b. @. Ho3zapesathix - 2018. 20 c. [DnexTpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7946.

7.3.2. YueOHO-MeTOAUYECKHE MTOCOOUS IJIS JIUIY
€ OTPAaHUYe€HHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUECKIEe MaTepUabl Il CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yUaIOLIUXCs
13 YKCIIa JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 MHBAJIUOB MPEJOCTABISIIOTCS B popMax,
aJIaNTHPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jist 1M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

J1st 1M1 ¢ HApYIIeHUsIMHU cJIyXa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuabHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYuebnas ayautopus "LludpoBas cBia3p": ydeOHas ayquTOpHs ISl MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayauTOpPHUs ISl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayITUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1a0OpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUST KYPCOBBIX
paboT), mOMeNIeHHe ISl MPOBEICHHUS TPYIIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotser; 634034, Tomckas o6macth, T. Tomck, Bepmanaa yimna, a. 47, 309 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Algorithm Builder;

- Altera Quartus Prime Lite Edition;

- Google Chrome;

- Microsoft Office 2010 u Hmxe;

- Microsoft Windows 8.1;

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsl CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacmoioKEHHbIE IO aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas ob6nacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Ucropus u npeanocbulku IIK-5 3auér IIepeyens BOonpocoB it
BO3HUKHOBeHHUS [0T. 3ayera
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 Ctpykrypa undopmarmonnoi |I1K-5 3auér [lepeuenb BOIIPOCOB IJ1st
cucrtemsl [oT. 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 IIporpamMmmupoBaHue U [IK-5 3auét [Tepeuens BOIpOCOB IJ1st
ycrporictsa [oT. 3a4era
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
4 JlaTunku (CEHCOPBI). TIK-5 3auér [Iepeuens BOIIPOCOB 115t
3a4era
TectupoBanue [IpumMepHbIi TEpeUYeHb
TECTOBLIX 3aJaHUN
5 Ilnargopmsi IoT, IIK-5 3auér [Iepeyens BOonpocoB 11t
MuUKpokoHTposuieps! (MCU), 3aueTa
OAHOIUIATHBIC KOMIIBIOTCPDI TectupoBanue [IpumepHBIil nepeyeHb
(SBC). TECTOBBIX 3aaHHui1
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6 Jlunuu cBSI3U U IPOTOKOJIBI [IK-5 3auét [Tepeuens BOIIPOCOB 1Jist

IoT. 3a4era
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
7 B3aumoaencTaue ¢ IIK-5 3auér IIepeuyens BOpocoB 11t
00J1aYHBIMU CEPBHCAMU. 3a4era
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
8 Bonpocsl 6e3omacuoctu [oT. |TIK-5 3auér [Iepeuens BOIIPOCOB It
3a4era
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUSA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIPUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTJIebHbBIE coJiepxarue coJiepKallye
CYMMBI 0auioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OTJIeTbHbBIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHUE
HABBIKOB

[Ikana KOMIUIEKCHOHM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHIIMI TIpuBeieHa B Tabmuie 9.3.
Tabauma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(hOPMUPOBAHHOCTH KOMITETEHITUI

Ouenka dopMynrpoBKa TpeOOBaHUM K CTETICHN KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakos coctaB kommuiekta MTC NB-IoT Development Kit?
a) OcHOBHas MJIaTa MEKPOKOHTPOJIIEpA, TiaTa pacmupenus ¢ moayiem GNSS, nmporpammarop,
KOMIUIEKT aHTE€HH U UHTepEeNCHBIX Kabene.
0) [maTa MUKPOKOHTpPOJIIEpA, KOMIUIEKT IOKYMEHTAIUK pa3padoTurKa.
B) [Iporpammatop, nocryn k loT miarpopmam MTC.
r) Arduino-Uno, KOMIUJIEKT aHTEHH 1 UHTEP(HEUCHBIX KaOemei.

2. Yrto Takoe Mesh-ceTn?
a) 9TO pacrpezeiieHHas, OJJHOPAaHTOBas, SUercTas ceTh. Kaxkplil y3em B HeWl o0iajaeT TakuMu
’Ke TOJTHOMOYHUSIMHU KaK U BCE OCTAJIbHBIE.
0) 3TO uepapxuyeckas KOMIBIOTEPHAs CETh CO CIIEUATU3UPOBAHHBIM CEPBEPOM B IICHTpE.
B) 3TO ceTb Wi-Fi maroro nmokosjeHusl.
r) aTo ceTh Bluetooth crannapra BLE.

3. Onummure cepBuchl Yandex loT Core.
a) Yandex loT Core noruuecku noaeinéH Ha ase yactu — Control Plane u Data Plane. Data
Plane orBeuaer 3a moruky pabotsl mo npotokony MQTT, a Control Plane orBeuaer 3a
pasrpaHMYeHHE MpaB JAOCTyNa K TeM WM UHBIM TOIMHKaM M MCHOJb3YET JJIsl 3TOTO JIOTHYECKUE
cymnoctu Peectp (Registry) u Ycerpoiictso (Device).
6) Yandex [oT Core Bkitouaer B ce0Ost Belu (0OBIYHO YCTPONCTBA), KOTOPBIE CO3/1Aal0T JIAaHHBIE,
AHAJUTUYECKHE CBEJICHMS O JAHHBIX U JIEWCTBUS, CPE/ICTBA aHATUTUKKU Stream Analytics niamn
HDInsight, xonmonuslil, ropssyuil u Tenabld nyTh AJds 00paOOTKM JAHHBIX, JEHCTBUS MO
MHTerpaluu Ou3Heca, CepBUCHl MOHUTOPHUHTA.
B) Yandex [oT Core BkiIo4aeT cepBUC yIpaBIEHHUS YCTPONUCTBAMH, KOTOPHIA MO3BOJSET
OpraHu30BbIBaTh, KOHTPOJUPOBATH U YIHPaBIATH ycTpoiicTBamu [oT, mpoTokosasl nepegayu
naHHbIX. Cs3b ¢ [oT Core pazpemena no nporokoiny MQTT st myOnukanuu U NOANKUCKU U
tonbko o HTTPS nns myOGnukamuu. [IpaBuna u ananutuka. [Tnatdopma ucnons3yeT nmpaBuia,
YTOOBI B3aUMOJICHCTBOBATDH C APYTUMHU CEPBUCAMH.
r) 'maBapiMu komnoneHtamu Yandex I[oT Core sBasiloTCA OuCHETYEpP YCTPOWUCTB U
IIPOTOKOJBHBIA MOCT. JlucreTuep yCTpONCTB BBIOJHSAET POJIb PETUCTPALIMU YCTPOUCTB, B TO
BpeMs Kak MOCT ¢ nojaepxkoii n1syx npotokoios (HTTP/MQTT) ucnionb3yercs ycTpoiicTBamu
TSI TIOJIKJTFOYEHMS ¥ OTIIPABKH JaHHBIX Ha O0aKo.

4. Kak uzmensercs Mozienb cereBoro Bzaumozeiictsust OSI mis ycrpoiicts 10T?
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a) Ilpemaraercs HECKOJIBLKO HOBBIX MOJENEH CETeBOr0 B3aMMOAEHUCTBUA. B ympomieHHOM
MOJIETU BCETo TpH ypoBHS: [IpuiioxkeHusi, CETh U yCTPOMCTBA UHTEPHETA BEILICH.
0) Mogenb cereBoro BzaumoeictBus OSI npumensieTcs u st yctpoicts [oT.
B) Monenb cereBoro BzaummoneictBus OSI mns ycrpoiictB loT paccmaTtpuBaeT TOJIBKO
OecrpoBOHbIE TOIKIIOUEHUSI.
r) Moaens cereBoro B3aumoaeiictBust OSI mis yerpoiictB [oT Ha ceTeBoM ypOBHE UCIIONIB3YET
npotokoia CoAP.

5. CpaBHHUTE MOCIEAOBATEIHHOCTh JACHCTBUHN MO MOAKIIOUEHUIO ycTpoiicTBa [oT k o6maunomy
cepBucy coopa u o6padotku nanubix 111 MTC [oT Hub, ThingWorx u Rightech IoT Cloud.
a) [TocnenoBaTenbHOCTH IEUCTBHI MOTHOCTHIO COBIAIAET.
0) IlocnenoBarenpHoCcTh Ta ke, HO Rightech IoT Cloud mognepxuBaeT Gonbiiee 4uUCIO
MIPOTOKOJIOB.
B) [locinenoBarenbHOCTh OquHaKkoBa, HO ThingWorx npegocrasiser AlwaysOn npotokos SDK,
YTO yNPOILaeT NOJKIIOYCHHE.
r) [TocnenoBaTenbHOCTD IEHCTBHM MOJTHOCTHIO HE COBIAIALT.

6. Kak pa6otaet crannapt IEEE802.15.4 Ha ¢pu3rueckoM 1 KaHATBHOM YPOBHSX.
a) ®usnyeckuil ypoBeHb MPENOCTABIAECT YCIyrd Nepefaun JaHHBIX, KaHAJbHBIH ypPOBEHb
OCYIIIECTBIISACT Nepeaady (parMeHTOB TaHHBIX CTPYKTYpsl MAC.
0) ®u3nueckuil ypoBeHb OCYIIECTBISACT Nepeaady GpparMeHTOB HaHHBIX CTPYKTYpbl MAC,
KaHaJbHBIA yPOBEHb MPEJOCTABISAET YCIYTH Nepeayu TaHHbIX.
B) ®u3nueckuil ypoBeHb TapaHTUPYET MHOKECTBEHHBIN TOCTYII C pa3/ielIeHUEM 10 BPEMEHH U
YOPABIISET CBSA3SIMHU Y3JI0B, KAHAJBHBIM YPOBEHb OCYIIECTBIISIET Mepeady (parMeHTOB TaHHBIX
ctpyktypsl MAC.
r) ®usznyeckuii ypoBeHb OCYIIECTBISET Mepeaady GparMeHTOB HaHHBIX CTPYKTypsl MAC,
KaHaJbHBIH ypOBEHb HCIOJb3YyEeT KaK JABOMYHYIO TaK U KBaJpaTypHYyIO (a30ByIO
MaHUIYJISIUIO.

7. Yto takoe SCADA, nouemy norpedoBaiach ananramnus 1js [P-nmporokona?
a) SCADA-cuctema — nporpamMMHO-anmnapaTHbIi KOMIUIEKC cOopa JaHHBIX U JUCTIETYEPCKOTO
KOHTpOJIs. AnanTanus norpedoBanack notomy 4to SCADA-cUCTEMBI CyIIeCTBOBAIN 3a10JIT0
110 osiByieHUs1 UHTEpHET M cTeka mpoTokoJioB MHTEepHeTa.
06) SCADA-cuctema - mporpaMMHO-aNIapaTHbIH KOMIUIEKC MPOCKTUPOBAHUS BUPTYaJIbHOM
peanbHOCTH. AanTtanus nmotpedoBanack st moaaepkku 3 D-n3o00paxeHuit.
B) SCADA-cucrema - mporpaMMHO-anmnapaTHbIi KoMIuieke pa3dpaborku CBU-ycTpoiicTs.
Ananranus [P-potokosna Ha camom zerne He TpeOoBajach.
r) SCADA-cucteMa - 3TO CHCTEMHBIE KOMIUJIEKCHI JUJISI MPOCKTUPOBAHMA. AmanTarus
noTpebdoBanachk I MOAACPX KA MpoTokoia Modbus.

8. Kak paboraet npotokos CoAP?
a) DTO KJIMEHT-CEepBEpPHBIH MpoToKoJ, nmoxox Ha HTTP, paboraer 0e3 ycTaHOBIEHUS
COEJIMHEHMS, B Ka4eCTBE TpaHcmnoprta ucnoib3dyetr UDP.
0) DTO HECUMMETPUYHBIN MPOTOKOJI, UCIIOJIB3YIOIUN OpoKepa AJis MPOMEKYTOYHOTO XPAHEHUS
JTAHHBIX.
B) DTO 0€30MacHBIN MPOTOKOJI, UcTIoNb3ytonui TLS aiis 3ammTel nepeaaBaeMbIX JaHHBIX.
r) OT0 TpoTokoJ it Mesh-ceTelt, mpoMeKyTOUHBIEC y3JIbl YYaCTBYIOT B TIIEpeaade 3apocoB U
OTBETOB MEX/1y OOMEHUBAIOUIMMHUCS UHPOpPMAILIHEH yCTPOCTBaMH.

9. Ecnu HEeoO6xoauMo oOecrneunTh HaJeKHYI0, TapaHTUPOBAHHYIO JOCTAaBKY JaHHBIX OT CETH
CEHCOPOB, KaKyIO U3 TEXHOJIOTHH BbI BRIOEpETE U TIoUeMy?
a) Texnonoruto Wi-Fi moTomy 4To 0Ha 00€CIEUUT BHICOKYIO CKOPOCTh MEepeIadul TaHHbBIX.
0) Texnosoruto Z-Wave MoTOMy 4YTO OHA HMCIOJB3yeT SUYEHUCTYIO TOTMOJIOTHIO U MMEET
MEXaHHU3MbI CaMOJICUEHHUS TP COOSIX.
B) TexHonoruwo ZigBee moToMy 4TO 3TO 3peyas TEXHOJOTHsS JOMAIIHEW aBTOMAaTH3allhH,
MOJJIEP>KUBAET Pa3InYHbIE TOMOJIOTUU U CPAaBHUTEIBHO HEAOPOrOe PelIeHuE.
r) Texnonoruto Bluetooth moromy 4To oHa moaaepxkuBaetr paboTy yCTpOHCTB B "crsieM"
pexuMe, a TaKxKe nepenady beacons 1y oOHapy)eHHe OJIM30CTH MOJOOHBIX YCTPOUCTB.

10. Kak pab6otaet mpotokon MQTT, yem obecneunBaeTcs HaJAEKHOCTh, KAKHE POJIM UMEIOT

YCTpOIiCTBa MpH nepeaaye U npuemMe TaHHbIX.
a) OT0 HECUMMETPUYHBIN TPOTOKOJI, UCMOJIb3YIOIUN OpoKepa AJig MPOMEKYTOUHOTO XpaHEHHS
JTAHHBIX.
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0) D10 Ge30macHbIi MPOTOKOI, UCTIONB3YIomuUK TLS /1st 3aIUThI TepeaBaeMbIX TaHHBIX.

B) DTO KJIHMEHT-CEPBEPHBIA MpoTOKOJ, moxox Ha HTTP, paGoraer 0e3 ycTaHOBJICHUS
COEJIMHEHMS, B KaueCcTBE TpaHcmopTta ucnoib3dyer UDP.

r) OT0 TpoTokoJ it Mesh-ceTelt, mpoMeKyTOUHBIE y3JIbl YYaCTBYIOT B TIIEpeaade 3ampocoB U
OTBETOB MEX/1y OOMEHHUBAIOLIUMUCS HHPOpMAIHel ycTpoiicTBaMu

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Onumure KIOYEBbIE XapaKTepucTUKU TexHosorun LoRaWAN.

[Tepeuncnnre, Kakue CEHCOPBI UMEIOTCS B BallleM cMapTQoHe.

Ha xakux npunnunax cozgansl MEMS-ycTpoiicTBa, KakOBbl TUIIMUHBIE IPUMEHEHMS.

[Tosicaute Tepmun "Constrained Nodes" B cersix [oT.

Ecnu cpaBuuBath ZigBee u SigFox, uro mMoxeTr o0ecneuuTh 0ojee BBHICOKYIO CKOpPOCTH
nepeaadu JaHHbIX?

Nk W=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mpernoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyAICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydenue AuCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
Hay4YHO-TIONYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

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

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

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJBHO)
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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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