NokyvMHHECTERCTBO HAYKIL U BRICIIETO OBPA3OBAHUS POCCUMCKON ®EJIEPAIIUNA
n :
q)a%?thapL:lM;a(:l: aé&éﬁ}%ﬂg&&%yuapnmnnoe ABTOHOMHOC ( 6pa30BaTeJIbH06 YupeiKaeHue BbICHIEro

[lonxHoCTb: W.0. npopekTopa 1o yuebHoii paboTe u MexayHapoaroii nePRAZGBAHIA
[ata nognucanus: 17.06.2025 11;%810[ s 5
« CKU1U I'OCYAJAPCTBEHHbBIM YHUBEPCUTET CUCTEM

YHUKanbHbI MPOrpaMMHbIA KIKOY:

4dca02e2edda68550652e511ce2c28498206 4 LPABJIEHMS 1 ﬁéﬁ%%aﬂEKTP OHUKW»

YTBEPXJAIO
[Ipopexrop o YP u M/I
Cenuenko I1.B.
«11» 12 2024 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
IMPOTPAMMHOE U ATINAPATHOE OBECIHEYEHUE MHTEPHET BEIIEH

VYpoBeHb 00pa3oBaHus: BbicLIee 00pa3oBaHNe - MATHCTPATypa
Hanpasnenue noarorosku / crieranbHOCTh: 09.04.01 UHdopMaTnKa U BIYHCIUTEIbHAS TEXHHKA

HanpapiaerHocts (mpodmiib) / cnenmuanu3anus: ABTOMATH3AaUUs NMPOEKTHPOBAHUS MHKPO- H
HAHO3JIEKTPOHHBIX YCTPOMCTB

®opma o0yueHHS: OUHas

@axynbreT: [lepenoBasi HHKeHepHAs MIK0JIA «JEKTPOHHOE NPHOOPOCTPOEHUE H CHCTEMBbI CBSI3H»
(ITA 1)

Kadenpa: nepenonasi nn:kenepHas mkosa (ITHAILL)

Kypc: 2

Cemectp: 3

VY4eOnsIii man Hadopa 2025 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOI nesTenbHOCTH 3 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTrosarenbHas pabora 72 72 4acoB
OO0mmas TpyJI0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.C.

DopMBbI IPOMEKYTOUHOM aTTeCTALIU Cemectp
3a4er ¢ OICHKOMI 3

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxkHocTk: [IpopekTop o YP u M/

Hata mognucanus: 11.12.2024

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane Ne 82787



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 quctuiuine: Moayss npodecCHOHaIbHON MOATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.03.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTH.

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

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Komnerenuus
KOMITETCHIINH JTUCLUTIIINHE
YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

I1K-3. Cniocoben [1K-3.1. 3naetr MeTOAMKHU 3HaeT paboTy MPOTOKOJIOB NIEPeIaun JaHHBIX
MIPOCKTUPOBATH OOBEKTHI | IPOCKTUPOBAHUS OOBEKTOB MQTT, CoAP, npoTOKOJIOB MOJKIHOYEHHUS
npodecCuoHAIbHON npodecCuoHAIbHON ycrpoticte IEEE802.15.4, Bluetooth.
JeSITEIIbHOCTH JeSITEIIbHOCTH

[TK-3.2. YMmeer 3pPekTuBHO | YMeeT BBINOIHATH pacueT MPOITyCKHON
IIPUMEHATH COBPEMEHHBIE CHOCOOHOCTH KaHajia CBS3H.

CpeZCcTBa pa3pabOTKU MpU
IPOEKTHUPOBAHUU 00BEKTOB
npodeccuoHanbHOM
JESATEIBHOCTH

[1K-3.3. Bnaneer Brnageer HaBbIKaMu pa3paOOTKH MPOCKTOB
COBPEMEHHBIMU cOopa nHpOpMaIUH ¢ pacpeeeHHOTO
TEXHOJIOTHUSIMH MacCHBa JaTYHKOB.

POEKTHPOBAHUS 0OOBEKTOB
pohecCHOHALHOM
JeSITeTIbHOCTH

4. O0beM IMCUMIIIMHBI B 3249€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4aCOB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM NeSITeTbHOCTH

Bceero |CemecTpbl
4acoB 3 cemectp

Bunapl yaeOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenogaBareseM, BCero 36 36
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaaBaresieM, BCero
[ToaroroBka Kk TECTHPOBAHUIO 32 32
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 40 40
OO0mas Tpy10eMKoOCTh (B 4acax) 108 108
Oo6mas TpynoemMKkocTh (B 3.e.) 3 3

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

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesSTeIbHOCTH NPUBEIACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YICOHON ACATEIHHOCTH

Jlek. | Ilpak. | Cam. Beero wacos dopmupyembie
HasBanus paznenos (TemM) JUCIUILIMHBI (6e3
3aH., 4| 3aH., 4 | pad., 4 KOMIIETEHIINHU
JK3aMeHa)
3 cemecTp
1 Ucropus n npeanocbulku 2 - 8 10 [1K-3
BO3HUKHOBeHHUS [0T.
2 CtpyKTypa HHPOPMAIIMOHHON CUCTEMBI 2 - 10 12 [IK-3
IoT.
3 IIporpammupoBanue u yctporctsa [oT. 4 4 8 16 I1K-3
4 JIaTuuKu (CEHCOPBI). 2 4 10 16 [1K-3
5 Inardopmer [0T, MEKpOKOHTpOIITEPHI 2 - 8 10 I1K-3
(MCU), onHOMIaTHBIE KOMITBIOTEPHI
(SBC).
6 JIunuu cBsi3u u npoTokobl [oT. 2 4 10 16 I1K-3
7 B3aumojielicTBUE ¢ 00JIaYHBIMU 2 6 8 16 [1K-3
CEpBHUCAMH.
8 Bompocsr 6e3omacuoctu loT. 2 - 10 12 ITK-3
Uroro 3a cemectp| 18 18 72 108
Hroro| 18 18 72 108

5.2. Coaep:xanue pa3iesoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemkocTsb
HasBanus pa3nenos (Tem) CogepxaHue pa3aenoB (Tem) (eKIHOHHbIE dopmupyemble
JUCHUTUTUHBI JTUCIUIUTAHBI (B T.4. TIO JIEKIUSIM) KOMIIETEHIIUHI
3aHATHSA), U
3 cemecTp
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1 Ucropus u npeanocbuiku | [Iporpecc B 0061aCTH MUHUTIOApU3aLIUN 2 I1K-3
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-3
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 I1K-3
yctpotictsa [oT. cucreM. Accem6Oiep, Cu, Java, Python.
Htoro 4
4 JlaTuuMKu (CEHCOpBI). Jatunky pU3nuecKuX BEITHYHH, 2 I1K-3
UHTEJJIEKTyalIbHbIE JaTYUKH,
CEHCOPHBIE CETH.
Hroro 2
5 Ilnargopmsi IoT, Arduino, RaspberryPi, STM32, ESP32 u 2 I1K-3
MUKPOKOHTPOJUIEPHI ap.
(MCU), onHOMUIIaTHBIE
kommbioTepsl (SBC). Hroro 2
6 JIuauu cBSI3U U Crannapt IEEE 802.15.4, IEEE 2 I1K-3
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-3
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 I1K-3
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 HanmenoBanue npaktudeckux 3aHatuii | Tpynoemkocts, | @opmupyemsie
(TeM) TUCUUTLITUHBI (cemuHapoB) q KOMIIETEHLINU
3 cemecTp
3 IIporpamMMupoBanue u 3HAKOMCTBOUC TEXHOJIOTMEN 4 [1K-3
ycrporictsa [oT. KNX, HACTPOUKA BUPTYAJIBHOI'O
CTEHIA
HUroro 4
4 Natuuku (ceHcopsl). |OBPABOTKA JJAHHBIX CEHCOPOB, 4 [1K-3
[TOJIYUEHHBIX 13 BA3bI JAHHbBIX
MongoDB
HUroro 4
6 Jlunuu cBsi3u u CO3JAHUE ]§ECHPOBOZ[HOfI CETH 4 [1K-3
poToKoJsl [0T. B3AHM9I[EHCTBYIOH1HX
YCTPOUCTB WSN,
MAPHIPYTU3ALNA RPL,
[NPOTOKOJIbI 6LoWPAN u CoAP.
Hroro 4
7 B3aumoaencTaue ¢ 3HAKOMCTBO C OBJIAYHbIM 5 6 [IK-3
obmaunsiMu cepsucamu. | CEPBUCOM MHTEPHETA BELIEU
TningsBoard
Utoro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMOTpeHO y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycmoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHast padoTa

Buael caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU PECTABIICHBI B

tabmure 5.6.
Tabauma 5.6. — Buabl caMocTosTeIbHON PaboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
Bunbr
HasBanus pasnenos . Tpynoemkocts, | PopMmupyembie Dopmsbl
CaMOCTOSITEIbHOU
(TeM) AMCUUTIITMHBI q KOMITETEHIINH KOHTPOJIA
paboThI
3 cemecTp
1 Uctopus u [ToaroroBka k 4 I1K-3 TectupoBanue
IIPEANOCHUIKA TECTUPOBAHUIO
Bo3HUKHOBeHUs [0T. ITonroroBka k 3auery ¢ 4 I1K-3 3a4éT ¢ OLleHKOH
OLIEHKOM
Uroro 8
2 CtpyKktypa [ToaroroBka k 4 I1K-3 TectupoBanue
nH(GOpPMaLlMOHHON TECTUPOBAHUIO
cucremsl [oT. ITonroroBka k 3auery ¢ 6 I1K-3 3a4éT ¢ OLIeHKOH
OLIEHKOM
Uroro 10
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3 IIporpammupoBanue u |[logroroBka 4 [1K-3 TectupoBanue
ycrporictsa [oT. TECTUPOBAHUIO
[ToaroroBka K 3auery ¢ 4 [1K-3 3a4éT Cc OIEHKOH
OILIEHKOU
Htoro 8
4 Jlatuuku (cencopsl). |IloaroroBka k 4 [1K-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auery ¢ 6 [1K-3 3a4éT Cc OIIEHKOH
OILIEHKOU
Hroro 10
5 IMnardopmer [oT, [ToaroroBka k 4 [1K-3 TectupoBanue
MHUKPOKOHTPOJLIIEPHI TECTUPOBAHUIO
(MCU), ogHomnatHele  |[JoaroToBKa K 3a4eTy C 4 [1K-3 3a4éT ¢ OIeHKOH
koMmibroTepsl (SBC). OIICHKOM
Htoro 8
6 JIuHuM cBS3U U IToaroroBka k 4 [1K-3 TectupoBanue
poToKoJsl [0T. TECTUPOBAHUIO
[ToaroroBka K 3auery ¢ 6 [1K-3 3a4éT Cc OIIEHKOH
OILIEHKOH
Hroro 10
7 B3anmoaencTaue ¢ IToaroroBka k 4 [1K-3 TectupoBanue
00JIaYHBIMH CEPBUCAMU. |TECTUPOBAHUIO
[ToaroroBka K 3auery ¢ 4 [1K-3 3a4éT C OLIEHKOH
OILIEHKOH
Htoro 8
8 Bonpocsl IToaroroBka k 4 [1K-3 TectupoBanue
6e3onacHoct [oT. TECTUPOBAHUIO
[ToaroroBka k 3auery ¢ 6 [1K-3 3a4éT C OIIEHKOH
OILIEHKOH
Hroro 10
Uroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUNH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHSATHN

dopmupyembie KOMIETEHIIMH

Bunpl yueOHOI nesTebHOCTH

Jlek. 3an. |IIpak. 3aH.

Cawm. pad.

DopMbI KOHTPOJIA

I1K-3

- -

+

3auér c oueHkoil, TectTupoBaHue

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

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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. . | MakcumanbHbIi 0ast
MaxkcumanbHbIA MaxkcumanbHbIN
3a IEPUOA MEKITY Bcero 3a
@DopMbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0asu1 3a nepuoj
2KT u Ha xoHen CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT ¢ OLIEHKOMU 20 20 20 60
TectupoBaHue 0 20 20 40
Nrtoro makcumym 3a 20 40 40 100
nepuos
Hapacratommm urorom 20 60 100 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb
[Tepecuet 6aUIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

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

[TepecyeT cyMMBI Oa/IOB B TPATUIIMOHHYIO H MEXITYHAPOJHYIO OIICHKY MPEJCTABICH B TaOIHIS
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 0AJIJIOB B TPAIUIIUMOHHYIO U MEXIYHAPOJIHYIO OLICHKY

HroroBas cymma 6aiios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)

4 (xoporo) (3a4TeHO) 85 -89 B (ouens 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(OPMALMOHHOE 00ecnieYeHUue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYypa

1. JIu, I1. Apxurextypa untepuera Beuiei / I1. JIu ; nepeBos ¢ anrnuiickoro M. A. Paiitman. —
Mocksa : MK IIpecc, 2019. — 454 c. [DnekTpoHHBI pecypc]|: — Pexum noctymna:
https://e.lanbook.com/book/112923.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. y6kos, U. C. Pemenue npakTuueckux 3a7a4 Ha 0a3e TEXHOJOTUHM UHTEPHETA BEIIEH : yueOHOe
nocooue / U. C. [lyokos, I1. C. Cramesckuii, . H. filkoBuna. — HoBocubupck : HI'TY, 2017. — 80 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://e.lanbook.com/book/118206.

2. Ilerun, B. A. Co3nanue ymHoro goma Ha 6a3ze Arduino / B. A. Iletun. — Mocksa : JIMK
[Ipecc, 2018. — 180 c. [DnexTponnslit pecypc]: — Pexum nocryna: https://e.lanbook.com/book/107890.

7.3. YueOHO-MeTOANYECKHE TOCOOUS

7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHe I0COOH
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1. TexHoMOTMM MHTEpPHETA Bellel: yuyeO.-MeToJ. MocoOre MO MPAKTUYECKUM 3aHSATUAM H
camocTosaTenbHOM padote / A. B. byceiruna, E. 10. Arees - 2024. 92 c¢. [DneKTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/10965.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Yuebnas aynutopus "LludpoBas cBsa3p": ydueOHass ayauTopus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayJuTOpus IS MPOBEACHUS 3aHITUN MPAKTUUYECKOTo TUMa, yueOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s MpPOBEICHUS
3aHSATUNA CEMHUHAPCKOrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUs TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MPOBEJEHUS TEKYIETro KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE JJIsi CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;

- Algorithm Builder;

- Altera Quartus Prime Lite Edition;

- Google Chrome;

- Microsoft Office 2010 u HIXE;

- Microsoft Windows 8.1;

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckast o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

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

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH 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 nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Ucropus u npeanocbulku [1K-3 3auét c ouenkoil  |IlepedyeHp BonpocoB s
BO3HUKHOBeHHUS [0T. 3a4eTa ¢ OLEHKOU
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 Ctpykrypa undopmarmonnoi |I1K-3 3a4ét c onieHkoil  |[lepedenn BOpoCoOB 1Jist
cucteMsl [oT. 3a4yeTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
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3 IIporpamMmmupoBanue u [TK-3 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

ycrpoiictsa loT. 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
4 JlaTuuKu (CEHCOpHI). [1K-3 3auér c ouenkoil  |IlepedyeHb BonpocoB s
3a4eTa ¢ OLEHKOMU
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Mnardopmsr [oT, [1K-3 3auér c ouenkoir  |Ilepeuenr BonmpocoB st
Mukpokontpoiuiepsl (MCU), 3a4eTa ¢ OLIEHKOM
OZHOIUIATHBIC KOMIIBIOTCPbI TectupoBanue [IpuMepHBIil epeyeHb
(SBO). TECTOBBIX 3aaHHuii
6 JIuHMM CBSI3U U POTOKOJIIbI I1K-3 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
IoT. 3a4eTa ¢ OLEHKON
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
7 B3zaumopencTBue ¢ [TK-3 3auér ¢ onenkort | [lepeuenn BompocoB Jist
00JIaYHBIMH CEPBHCAMHU. 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TEpeUeHb

TECTOBBIX 3aJaHUN

8 Bonpocsr 6e3onacHoctu loT.  |T1K-3 3auér c ouenkoil  |IlepedyeHp BonpocoB s
3a4era ¢ OLCHKON

TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

[lkana oneHkH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4EeHHUS IO
TUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JUCHUILIMHE
®opmynupoBka TpeOOBaHUM K CTeNEHU C(HOPMUPOBAHHOCTH
Ouenka Banasr 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIAJCTh
2 <60% ot OTCYTCTBHE 3HAHHI OTCYTCTBHE OTCYTCTBHUE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN WU HaBBLIKOB HJIH
CyMMBI 0aJIIoB 3HAHUS YJaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOH 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMEHHE HaBBIKOB
4 (xopor1o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMAaJIbHOU OTJEIBLHBIC cojieprKalue coJiepxarine
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OTJEIIbHBIC OTJICIIbHBIC
poOeITbl yMeHHe poOeITbI
MpUMEHEHNE
HaBEIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

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

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

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.

(Y1OBJIETBOPUTETBLHO)

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IepKaHUsI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

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.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Kakos cocraB kommuiekta MTC NB-IoT Development Kit?

a) OcHoOBHas MJIaTa MUKPOKOHTpOJIEpa, TaTa pacmupenus ¢ moaysiem GNSS, nporpammarop,
KOMIUJIEKT aHTEHH U UHTEPPEHCHBIX Kabeme.

0) [lnaTa MUKPOKOHTpOJUIEPA, KOMILIEKT TOKYMEHTALIUU pa3paboTyHKa.

B) [Iporpammarop, noctyn k loT mmardpopmam MTC.

r) Arduino-Uno, KOMITIEKT aHTCHH U UHTEP(EHCHBIX KaOee.

. Uro takoe Mesh-ceTp?

a) 9TO pacrpejeieHHas, OJJHOpaHTroBas, suercTas ceth. Kaxxapiil y3en B HeMl o0iiajaeT TakuMu
K€ MTOJTHOMOYHMSIMH KaK M BCE OCTaJIbHBIE.

0) 5T0 nepapxudeckass KOMIbIOTEpHAs CETh CO CIIEIUATU3NPOBAHHBIM CEPBEPOM B IIEHTPE.

B) 3T0 ceTb Wi-Fi maToro nmokojacHusl.

r) oT0 ceTh Bluetooth crannapra BLE.

. OmummuTe cepsuchl Yandex [oT Core.

a) Yandex IoT Core noruuecku noaenén Ha n8e yactu — Control Plane u Data Plane. Data
Plane orBeuaeT 3a noruky paborsl mo mpotokonry MQTT, a Control Plane orBeuaer 3a
pasrpaHUYeHUE MPaB JOCTYIA K TEM MM MHBIM TOIHMKAM M HCIIOJIB3YET JUIS 3TOTO JIOTHYECKUE
cymuoctu Peectp (Registry) u Ycrpoiicto (Device).

0) Yandex loT Core BkirouaeT B ce0s Beu (0OBIYHO YCTPOHCTBA), KOTOPBIE CO3/1al0T JaHHEIE,
AHAIMTUYECKUE CBEJCHMS O JAHHBIX U JICHCTBUS, CPeACTBAa aHANUTUKH Stream Analytics nimu
HDInsight, xomoaHbI#l, TOpAYHl U TETUIBIA MyTh 171 00paOOTKU JaHHBIX, NEHCTBUSA IO
MHTETpalui OU3Heca, CepBUCHI MOHUTOPHHTA.

B) Yandex [oT Core BkitOuaeT cepBUC YNpaBJIeHUS yCTPOMCTBAMHU, KOTOPHIA MO3BOJISIET
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OpraHU30BbIBaTh, KOHTPOJIUPOBATH U YIPaBIATH ycTpoiicTBamu [oT, mpoTokosisl nepegayu
nanabiX. CBs3b ¢ [0T Core pazpemiena mo nporokosry MQTT nis myOnukanu ¥ MOAMUCKH U
tonbko 1o HTTPS nns myGnukamuu. [IpaBuna u ananutuka. [Tnatdopma ucrnons3yer npaBuia,
YTOOBI B3aUMOJICHCTBOBATDH C APYTUMHU CEPBUCAMH.
r) I'maBapimu komnoHeHTamMu Yandex [oT Core sSBAsSIOTCS AUCHETYEp YCTPOUCTB U
MPOTOKOJBHBIN MOCT. [lucnieTdyep yCTpOMCTB BBHIMOJHIET POJIb PETUCTPALIMU YCTPOUCTB, B TO
BpeMs KaKk MOCT ¢ nojaepkkoii 1Byx npotokosioB (HTTP/MQTT) ucnonp3yeTcst ycTporncTBaMu
JUTSI TIOAKJIIOUEHHUS U OTIIPaBKU JaHHBIX Ha O06ako.

4. Kak uzmensiercst mozienb ceteBoro Bzaumozaencteust OSI misa yerporicts [0T?
a) Ilpemaraercs HECKOJIBLKO HOBBIX MOJENEH CETeBOr0 B3aMMOACHUCTBUA. B ympomieHHOM
MOJIETU BCETo TpH ypoBHS: [IpuiioxkeHusi, CETh U yCTPOMCTBA UHTEPHETA BEILICH.
0) Mogenb cereBoro BzaumoeictBus OSI nmpumensieTcs u st yctpoicts [oT.
B) Monenb cereBoro BzaumoneictBus OSI mns ycrpoiictB loT paccmaTtpuBaeT TOJIBKO
OecrpoBOHbIE TOIKIIOUEHUSI.
r) Moaens cereBoro B3aumoaeicTBust OSI mis yerpoiictB [oT Ha ceTreBoM ypoOBHE HUCIIONIB3YET
npotokoa CoAP.

5. CpaBHHUTE MOCIEAOBATEIHHOCTh JACHCTBUHN MO MOAKIIOUEHUIO ycTpoiicTBa [oT k o6maunoMy
cepBucy coopa u o6padotku nanubix 111 MTC IoT Hub, ThingWorx u Rightech IoT Cloud.
a) [TocnenoBaTenbHOCTH IEUCTBHI MOTHOCTHIO COBIAIAET.
0) IlocnenoBarenpHOoCcTh Ta ke, HO Rightech IoT Cloud mognepxuBaeT Gonbiiee 4UCIO
MIPOTOKOJIOB.
B) [locinenoBarenbHOCTh OquHaKkoBa, HO ThingWorx npegocrasiset AlwaysOn npotokon SDK,
YTO yNpOILaeT NOJKIIOYCHHE.
r) [locnenoBaTenbHOCTD IEHCTBHM MOTHOCTHIO HE COBIAIAELT.

6. Kak pa6otaet crannapt IEEE802.15.4 Ha ¢pu3rueckoM B KaHATBHOM YPOBHSX.
a) ®usnyeckuil ypoBeHb MPENOCTABIAECT YCIyrd Nepelaud JaHHBIX, KaHAJbHBIH ypPOBEHb
OCYIIIECTBIISACT Nepeaady GparMeHTOB TaHHBIX CTPYKTYpsl MAC.
0) ®u3nuecKkuil ypoBeHb OCYIIECTBISACT Nepeaady GparMeHTOB HaHHBIX CTPYKTYpbl MAC,
KaHaJbHBIA yPOBEHb MPEJOCTABISAET YCIYTH Nepeayu TaHHbIX.
B) ®u3nueckuil ypoBeHb TapaHTUPYET MHOKECTBEHHBIN NOCTYII C pa3/ielIeHUEM 10 BPEMEHH U
YOPAaBIISET CBA3SIMHU Y3JI0B, KAHAJBHBIM YPOBEHb OCYIIECTBIISIET Mepeady (parMeHTOB TaHHBIX
ctpyktypsl MAC.
r) ®usznyeckuii ypoBeHb OCYIIECTBISET Mepeaady (GparMeHTOB HaHHBIX CTPYKTypsl MAC,
KaHaJbHBIH YypOBEHb HCIOJb3YyeT KaK JABOMYHYIO TakK U KBaJpaTypHYyIO (a30ByIO
MaHUIYJISIUIO.

7. Yto takoe SCADA, nouemy norpedoBaiach ananramnus ajs [P-nmporokona?
a) SCADA-cuctema — nporpamMMHO-anmnapaTHbId KOMIUIEKC cOopa JaHHBIX U JUCTIETYEPCKOTO
KOHTpOJIs. AnanTanus norpedoBanack notomy 4to SCADA-cUCTEMBI CyIIECTBOBAIN 3a10JIT0
110 osiByieHUs1 UHTEpHET U cTeka mpoTokoJioB MHTEepHeTa.
06) SCADA-cuctema - mporpaMMHO-aNIapaTHbIH KOMIUIEKC MPOCKTUPOBAHUS BUPTYaJIbHOM
peanbHOCTH. AlanTtanus nmotpedoBanack st moaaepkku 3 D-n3o00paxeHui.
B) SCADA-cuctema - mporpaMMHO-anmnapaTHbIi KoMIuieke pa3dpaborku CBU-ycTpoiicTs.
Ananranus [P-potokosna Ha camom zerne He TpeOoBajach.
r) SCADA-cucteMa - 3TO CHCTEMHBIE KOMIUJIEKCHI JJISI MPOCKTUPOBAHUA. AManTarus
noTpebdoBanack I MOAAEPX KU MpoTokoia Modbus.

8. Kak paboraer npotokos CoAP?
a) DTO KJIMEHT-CEepBEPHBIH NpoTokoJ, moxox Ha HTTP, paboraer 0e3 ycTaHOBICHUS
COEJIMHEHMS, B KaueCcTBE TpaHcmnopTta ucnoib3dyer UDP.
0) DTO HECUMMETPUYHBINA MPOTOKOJI, UCIIOJIB3YIOMUN OpoKepa AJis MPOMEKYTOYHOTO XPAHEHHUS
JAHHBIX.
B) DTO 0€30MacHBIN MPOTOKOJI, UcTIoNb3ytonui TLS aiis 3ammTel mepeaaBaeMbIX JaHHBIX.
r) OT0 TpoTokoJ st Mesh-ceTelt, mpoMeKyTOUHBIE y3JIbl YYaCTBYIOT B TIIEpeaade 3apocoB U
OTBETOB MEX/1y OOMEHUBAIOUIUMHUCS UHPOpPMAILIHEH yCTPOCTBaAMH.

9. Ecnu HeoO6xoauMo o0ecrneunTh 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 MOoTOMYy 4YTO OHA HMCMOJB3yeT SUYEHUCTYIO TOTMOJIOTHIO U HMMEET
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MEXaHHU3MbI CaMOJICUEHHUS TP COOSIX.
B) TexHonorutwo ZigBee moTomMy 4TO 3TO 3peyias TEXHOJOTHsS JOMAITHEW aBTOMAaTH3allhH,
MOJJIEP>KUBAET Pa3InYHbIE TOMOJIOTUU U CPAaBHUTEIBHO HEAOPOrOe PelIeHuE.
r) Texnonoruto Bluetooth moromy 4To oHa momaepxkuBaetr paboTy yCTpOHCTB B "crsiiieM"
pexuMe, a TaKxKe nepenady beacons 1 oOHapy)eHHe OJIM30CTH MOJOOHBIX YCTPOUCTB.

10. Kak pa6oraetr mporokon MQTT, yem obOecrneunBaeTcss HaAEKHOCTh, KAaKUE POJIH UMEIOT
YCTpOIiCTBa MpH Nnepeaaye U npuemMe JaHHbIX.
a) OT0 HECUMMETPUYHBIN TPOTOKOJI, UCMOJIb3YIOIUN OpoKepa AJis MPOMEKYTOUHOTO XpaHEHHS
JAHHBIX.
0) D10 Ge30macHbIi MPOTOKOI, UCTIONB3YIomuUK TLS /u1st 3a1UThI IepeaBaeMbIX TaHHBIX.
B) DTO KJIHMEHT-CEPBEPHBIA MpoTOKOJ, moxoxx Ha HTTP, paGoraer 0e3 ycTaHOBJICHUS
COEIMHEHMS, B Ka4eCTBE TpaHcmnoprta ucnoib3dyetr UDP.
r) OT0 TpoTokoJ it Mesh-ceTelt, mpoMeKyTOUHBIEC y3JIbl YYaCTBYIOT B TIIEpeaade 3apocoB U
OTBETOB MEX/1y OOMEHHUBAIOLUIUMUCS HHPOpMAIHEl yCcTpoiicTBaMu

9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

Onumure KIOYEBbIE XapaKTepucTUKU TexHosoruu LoRaWAN.

[lepeuncnnre, Kakue CEHCOPBI UMEIOTCS B BallleM cMapTQoHe.

Ha xakux npunnunax cozgansl MEMS-ycTpoiicTBa, KakOBbI TUITMUHBIE IPUMEHEHMS.

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

Ecnu cpaBuuBath ZigBee u SigFox, uto mMoxeTr o0ecneuuTh 0ojee BBHICOKYIO CKOPOCTH
nepeaadu JaHHbIX?

Nk W=

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIsipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS 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
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HAa MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

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

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLIEHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

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

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

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

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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