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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHME MNPEACTAaBIEHUM O MNPUHIOMUNAX MOCTPOEHUS, NPOECKTUPOBAHUS,
(YHKIIMOHMPOBAHUS M UCIIOIB30BAHUS IPOTrPAMMHO-AMIAPATHBIX KOMILJIEKCOB MIHTepHeTa Belei.

1.2. 3agauy AUCHUILIUHBI

1. IIpuBuTE HaBBIKOB PabOTHl cO crneUUPUUECKUMU HHCTPYMEHTAMH, MO3BOJISIOLIUMHU
MIPOEKTUPOBATh IPOTrPAMMHO-aMMapaTHbIe KOMIUIEKChl IHTepHeTa Belei.

2. ®opMHUpOBaHKNE HABBIKOB MCTIOJb30BaHMs 00JIAUHBIX CEPBUCOB cOOpa M 00pabOTKHU JaHHBIX OT
ycTpoiicTB "HTEepHeTa Bemen".

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

Monyne quctumind: Moayns HanpaBineHus: noarotosku (hard skills - HS).

Nunexc qucuumiuasl: 51.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3yueHus: TUCIUIIIMHBI HalpaBieH Ha (popMHUpOBaHUE CIEAYIOUIUX KOMIETECHIIUN B

cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-5. Cnocoben
pa3palaTbIBaTh U

OIIK-5.1. 3HaeT COBpeMEHHOE
MPOrpaMMHOE U alapaTHoe

3HaeT Kak MOJIb30BaThCs 00JIAYHBIMU
cepBucaMu cOopa U 00pabOTKH JaHHBIX OT

MOJICPHU3UPOBATH obecrieueHue ycrporictB "MHTepHeTa Beuieil" Ha npumepe
MNpOrpaMMHOE U MH(GOPMAILIMOHHBIX U MTC IoT HUB.

armapaTHoe ABTOMAaTHU3UPOBAHHBIX CUCTEM

obecrieuenune OIIK-5.2. YmeetT Ymeer noakitouats yctpoictsa "MHTepHeTa
MH()OPMAIIMOHHBIX U pa3pabateiBaTh porpaMmHoe |Bemiei" k obmaunomy cepsucy MTC IoT
ABTOMATU3UPOBAHHBIX |y ammapaTtHoe obecriedenne |HUB, co3maBath BUKETHI 17151 OTOOpaKEHUS
cucTeM

UH(POPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
JUISL peLIeHUs
npohecCHOHANBHBIX 3a7a4

MMoJIy4a€MbIX OT YCTpOﬁCTBa JaHHBIX

OIIK-5.3. Bnaneer metogamu
MOJICpPHU3AIIUT
MIPOrPaMMHOTO H
arnmapaTHOTO o0ecreueHus
MH(GOPMALIMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM
JUTSL PEIICHUS
poeCCHOHANIBHBIX 33729

Bianeer HaBpIKaMu OOHOBIICHHUS
MIPOrpaMMHOTO 00eCTIeUeHUs
MUKpPOKOHTPOJUIEPA, OAHOILIATHOTO
KOMITIbIOTEPA Ha puMepe koMmiiekra NB-IoT
Development Kit o komnanuun MTC

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 7 3a4ETHBIX SIUHUIL, 252 aKaJeMHYeCKHUX YacoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl
4acoB 3 cemecTp

Bunpl yaeOHOI AesITeIbHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 54 54
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 36 36
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 198 198
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K 3auery 58 58
IToaroroBka K TECTUPOBAHUIO 60 60
Hamnucanue oTyera 1o npakTH4ecKOMY 3aHSTHIO (CEMUHAPY) 80 80
Oo0mast Tpya10eMKOCTH (B Yacax) 252 252
Oo0mas TpynoemMkocTsb (B 3.e.) 7 7

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6nmma 5.1 — Pa3yenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHBHOCTH

HasBanus pa3nenos (Tem) Jlek. | Ilpaxk. Cam. Bcero vacos dopmupyemble
JUCHUTUTUHBI 3aH., 9 | 3aH.,4 | pal., 4 |(6e3 3x3ameHa) KOMIIETEHIIUHI
3 cemecTp
1 Beenenue 2 4 32 38 OIIK-5
2 Apxurekrypa cereit [oT 2 8 32 42 OIIK-5
3 TymaHHbIE BBIYUCIICHUS 2 4 32 38 OIIK-5
4 YMHbIE OOBEKTHI 2 - 16 18 OIIK-5
5 IlpuHUUIIBI U CTAaHAAPTHI 4 12 34 50 OIIK-5
MOJIKIIFOUEHUS K CETH
6 Ontumu3zanus nporokona IP st 2 8 36 46 OIIK-5
[oT
7 IIpOTOKOJIBI TPUKJIAJHOTO YPOBHS 4 - 16 20 OIIK-5
B [oT
Uroro 3a cemectp| 18 36 198 252
Uroro| 18 36 198 252

5.2. Conep:xanue pa3ienoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TadywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3zieaoB (TeM) TUCIUTUIMHBI (B T.Y. 1O JICKITHSIM)

TpynoemkocTsb
HazBanus paznenos | ConepikaHue pa3aesoB (TeM) TUCIMUILIUHGI (B (TeKIHOHHbIE dopmupyemble
(TemM) TUCUIMIUTAHBI T.4. 10 JICKIIHSM) KOMIIETECHIIUU
3aHATHSA), U
3 cemecTp
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1 Beenenue BoznukHoBeHnue tepmuHa "MHTepHeT Bemei" 2 OIIK-5
u Texnosoruii "YmMuoro goma', "YMHOro
ropoja", TpeH bl ¥ MEePCIIEKTUBbI
Hroro 2
2 ApxuTeKTypa N3menenune knaccuuecko monenu OSI 2 OIIK-5
cerent [oT B3aUMOJICHCTBUS YCTPOUCTB B CETH IO
BiussHueM ycrpoucts loT. IIpennaracmeie
cranaaptsl: oneM2M, [oTWF, ynpoennas
Mozeb. OyHKIMOHAIBHBIN CTEK
COOTBETCTBYIOIIUX YPOBHEN
Hroro 2
3 TymaHHbIe O6naunas Mozenb Beruncienuil. Fog, Mist, 2 OIIK-5
BBIUUCIICHUS Edge Computing. Mepapxust B3auMoAeNnCTBYS,
IIPUMEPBI CEPBUCOB
HUrtoro 2
4 YmMHuble 00beKThl | /]aTuMKK, HCIIOJHUTENBHBIE YCTPONCTBA, 2 OIIK-5
MEMS-ycTpoiicTBa, yMHBIE yCTPOMCTBA.
CeHcopHBbIE ceTH
Hroro 2
5 IlpuHnMns! 1 Crannapt IEEE 802.15.4, ¢pusnueckuii u 4 OIIK-5
CTaHAapThI KaHaJIbHBIA YPOBEHB, NOAIEP)KUBAEMbIE
MIOAKIIOYEHUS K tonosnoruu, cranaaptel IEEE 802.15.4g n
ceTH 802.15.4e. Ob6ecnieuenue 6€30MaCHOCTH.
Crannapt IEEE 1901.2a, ¢pusnueckuii u
KaHanbHbIA ypoBeHb. Ctannapt IEEE
802.11ah, puznueckuii u KaHAIBHBINR
ypoBenb. Ctangapt LoRaWAN.
Hcnonp3oBaHue ceteit
MOOMIIBHOM cBsizu, NB-IoT
Hroro 4
6 OnTumMu3anus Heo06xoauMMocTh ONTUMU3AIHH, COKATHE 2 OIIK-5
npotokona [P myist  |3aronoBka, cerMeHTalus, aapecanus B
IoT Meshcets
HUrtoro 2
7 ITIpOoTOKOJIBI Kpatkuit 0630p SCADA, agantamus SCADA 4 OIIK-5
IIPUKJIATHOTO JUI4 ucnoiib3oBanus [P-npoTokosa, Tpancnopt
ypoBHs B [0T SCADA uepe3 LLNs ¢ nomomsio MAP-T.
Hcnonb30BaHne CTaHIAPTHBIX MPUKIIAIHbBIX
nporokoioB Uutepnera. [Ipotokon CoAP,
nporokos MQTT
Htoro 4
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHue npakTu4ecKuX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabauma 5.3. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3Banus pasznenos HanmenoBanue npakTu4ecKkux dopMupyemsie
N TpynoemMkocTb, 4
(TeMm) AMCLMIIINHBI 3aHIATUN (CEMUHAPOB) KOMIIETCHIIUU

3 cemecTp
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1 Beenenue 3HAKOMCTBO C 00JIaYHBIMU 4 OIIK-5
iatpopmamu [oT
Hroro 4
2 ApxuTeKTypa ceTeil | YrpaBieHUE yCTpONCTBaMU MpU 8 OIIK-5
IoT nomory matgopm VHTepHeTa Bemen
Hroro 8
3 TymanHbIe Peaxruu mraropm MHTEpHETA Bemei 4 OIIK-5
BBIYHCIICHUS Ha MPUXOJAIINE JaHHbIE
HUtoro 4
5 [lpuHuns! 1 OTtnpaBka OMOBEIIEHUN OT 00JIaYHON 4 OIIK-5
CTaHapThl 1aThOPMBI
IOAKIIIOUCHHS K CETU Busyanuzanus qaHHBIX B 00JIaUHBIX 8 OIIK-5
maTdopmax
Hroro 12
6 OnTumuzanus VYrpasieHue yCTpoOUCTBaMH IIpU 8 OIIK-5
nporokona IP miusg [oT  |momomm nmanenen ynpasieHus
001a4HBIX TUIATHOPM
Hroro 8
Hroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHasi paboTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunbl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
Ha3zBanus N
Bunel camocrositensHoit | Tpynoemkocts, | Popmupyemblie
pazzienoB (Tem) DopMBI KOHTPOJIS
paboThI q KOMIIETEHITHH
JUCIUTUTUHBI
3 cemecTp
1 BBenenue [Toxroroska k 3auery 8 OIIK-5 3auér
IloaroroBka x 8 OIIK-5 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera no 16 OIIK-5 Ortuet no
MIPAKTUYECKOMY 3aHSITHIO MPAKTHYECKOMY
(cemunapy) 3aHATHIO
(cemunHapy)
Htoro 32
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2 Apxurekrypa |[loaroroBka k 3auery 8 OIIK-5 3auér
cerent loT IToxroroBka K 8 OIIK-5 TecTupoBanue
TECTUPOBAHUIO
Hanucanue otuera no 16 OIIK-5 Otuer no
MIPAKTUYIECKOMY 3aHSITHIO MPAKTHIECKOMY
(cemuHapy) 3aHATHIO
(cemunapy)
Uroro 32
3 TymanHbIe [ToaroroBka K 3auety 8 OIIK-5 3auér
BBIYHCIICHM IloaroroBka k 8 OIIK-5 TectupoBanue
TECTUPOBAHUIO
Hanucanwue otuera no 16 OIIK-5 OtyeT no
MIPAKTUIECKOMY 3aHSITHIO MPAKTHIECKOMY
(cemuHapy) 3aHATHIO
(cemuHapy)
Hroro 32
4 YmMHble ITogroroska k 3auery 8 OIIK-5 3auér
00OBEKTBI IloaroroBka x 8 OIIK-5 TectupoBanue
TECTUPOBAHUIO
Hroro 16
S IlpuHnunset 1 |IloaroroBska x 3adery 8 OIIK-5 3auér
CTaHOapThI IloaroroBka x 10 OIIK-5 TectupoBanue
HOAKIIFOYCHUA K | TeCTUPOBAHUIO
cetn Hanucanue oT4eTa 1o 16 OIlIK-5 Oruer o
MPAKTUYECKOMY 3aHSATHIO MPAKTHYECKOMY
(cemunHapy) 3aHATHIO
(cemuHapy)
Hroro 34
6 Ontumuzauus |[loaroroBka k 3auery 10 OIIK-5 3auér
npotokona IP - |Tlogroroska k 10 OIIK-5 TecTupoBanue
nist [oT TECTUPOBAHHUIO
Hanucanue otuera no 16 OIIK-5 Otuer no
MPAKTUYIECKOMY 3aHSITHIO MPAKTHIECKOMY
(cemuHapy) 3aHATHIO
(cemunapy)
Utoro 36
7 IIpoTOKOJIBI [ToaroroBka K 3auety 8 OIIK-5 3auér
IIPUKIAAHOT'O IloaroroBka k 8 OIIK-5 TectupoBanue
ypoBusi B IoT | tectupopanuro
Uroro 16
Uroro 3a cemectp 198
Uroro 198

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

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI
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dopmupyemsie Bunel yueOHOM nesSTENbHOCTH
DOopMBI KOHTPOJIS
KOMIETEHIINHU Jlek. 3an. |[Ipak. 3an.|Cam. pad.
OIIK-5 + + + 3auét, OTUeT No NPaKTUUECKOMY 3aHIATHIO
(cemunapy), TectupoBanue

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OpPM KOHTPOJIS IPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . |MakcumanpHBIH Oa
MaxkcumanbHbIN MaxkcumanbHbIA
3a mepuoa mexnay | Bcero3a
DOpMBI KOHTPOJIA 6amn Ha 1-y10 KT ¢ 0a 3a mepron
2KT u Ha koHel CEMECTD
Hayana cemectpa | mMexay 1KT u 2KT
ceMecTpa
3 cemecTp
3auér 0 0 0 0
TectupoBaHue 15 10 15 40
Otuet no 20 20 20 60
NPaKTHIECKOMY
3aHATHUIO (CEMUHApY)
Hroro makcumym 3a 35 30 35 100
nepuo
Hapacratomum urorom 35 65 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

basel Ha 1aTy TEKyIIero KOHTPOJIsA Onenka
> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5
Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHHue QU CIUTIIHHbI

7.1. OcHOoBHas IMTEpaTypa
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1. JIn, I1. Apxutektypa nuntepueta Beuieii / I1. JIu ; mepeBon ¢ anrmmiickoro M. A. Paiitman. —
MockBa : MK IIpecc, 2019. — 454 c. [DnekTpoHHBI pecypc]: — Pexum pgocryna:
https://e.lanbook.com/book/112923.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Crpamys, O. 1. Texuudyeckue cpencTBa aBToMaTH3aUK U ynpasieHus Ha ocHoBe 11oT/IoT :
yuebnoe nmocobue / 0. Il. Crpamyn. — Cankr-IletepOypr : Jlanp, 2020. — 76 c. [DneKTpOHHBII
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/143701.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

1. TexHonmoruueckue OCHOBBI MHTepHeTa Bemieil: [IpakTukym : yuebHoe mocobue / A. H.
Muponos, 0. A. Boponios, A. B. Konsuiosa, E. K. Muxaiinoa. — Mocksa : PTY MUPDA, 2022. —
147 c. [OnextponHslit pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/239954.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSAMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKIE MaTepUalbl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLIUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iuu ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHbIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrnedyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHANBUIYaTbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJII Y4E€OHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE M MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

KomnberoTepHbIil knacc: yuyeOHasi ayquTOpus IS MPOBEACHUS 3aHATHH MPAKTHYECKOTO THIIA,
ydeOHas ayauToOpus IJs MPOBEACHUS 3aHATHH J1aOOpaTOPHOTO THUIMA, TOMEIIEHUE I KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padOT), MOMENICHUE IJs MPOBEACHUS TPYNIOBBIX U
WHIUBUyaNbHBIX KOHCYNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 407
aya.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- NurepaxTuBHblil mockonanenbHbii auciuiet SMART VIZION DC75-E4;

- MarautHo-MapKepHas J0CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.
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[IporpammHoOe obecnieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2013 Standard;

- PDF-XChange Editor, cBo6oaH0 pacnpoctpansemoe [10;

- Python, cBo6oanO pacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;
- Windows 10 Professional, AZURE DEV TOOLS FOR TEACHING;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Beenenue OIIK-5 3auét [Tepeuens BOIIPOCOB 1Jist
3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
2 Apxurekrypa cereit [oT OIIK-5 3auér [Iepeuens BonpocoB 1
3aueTa
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemunapy)
3 TymaHHBIE BBIYUCIICHUS OIIK-5 3auét [Tepeuens BOIpOCOB 15t
3aueTa
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHITHIO
(cemuHapy)
4 YMHBIE 00BEKTHI OIIK-5 3auér Ilepeuenb BOITPOCOB AJ1st
3a4era
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHUN
5 IlpuHIHIBL M CTaHAAPTHI OIIK-5 3auér [Iepeuyens BonpocoB i
MOJIKJIFOUEHUS K CETH 3aueTa
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tembl IpaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
6 Onrumu3zanus npotokona [P |OIIK-5 3auét [Tepeuens BOIIPOCOB 1Jist
s [oT 3ayeTa
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemunapy)
7 IIpOTOKOJIBI IPUKIATHOTO OIIK-5 3auér [Iepeuens BonpocoB it
ypoBHs B [0T 3a4yera
TectupoBanue [IpumepHbIil nepeyeHb

TCCTOBBIX SaﬂaHI/Iﬁ
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakos coctaB kommuiekta MTC NB-IoT Development Kit?
a) OcHOBHas MJIaTa MEKPOKOHTPOJIIEpA, TiaTa pacmupenus ¢ moaysiem GNSS, mporpammarop,
KOMIUIEKT aHTE€HH U UHTep(EeNCHBIX Kabenel.
0) [maTa MUKpOKOHTpPOJIIEpA, KOMIUIEKT IOKYMEHTAIUH pa3padoTUrKa.
B) [Iporpammatop, nocryn k loT miarpopmam MTC.
r) Arduino-Uno, KOMIUIEKT aHTEHH 1 UHTEP(HEUCHBIX KaOemei.

2. Yrto Takoe Mesh-ceTn?
a) 9TO pacrpezieiieHHas, OJJHOPaHTOBas, SUercTas ceTh. Kakplil y3em B HeWl o01ajaeT TakKuMu
e TOJTHOMOYHUSIMHU KaK U BCE OCTAJIbHBIE.
0) 3TO uepapxuyeckas KOMIBbIOTEPHAs CETh CO CIIEHUATU3UPOBAHHBIM CEPBEPOM B IICHTpE.
B) 3TO ceTb Wi-Fi maroro nmokosjaeHusl.
r) aTo ceTh Bluetooth crannapra BLE.

3. Onummute 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 TOIMHKAaM M HCHOJb3YET JJIsl TOTO JIOTHYECKUE
cymnoctu Peectp (Registry) u Ycerpoiictso (Device).
6) Yandex [oT Core Bkitouaer B ce0st Belu (0OBIYHO YCTPONCTBA), KOTOPBIE CO3/1al0T JIAaHHBIE,
aHAJUTUYECKHUE CBEJICHMS O JAHHBIX U JIEWCTBUS, CPE/ICTBA aHATUTUKK Stream Analytics niam
HDInsight, xonmonuslil, Topssuyuil U Tenabld nyTh AJds 00paOOTKM JAHHBIX, JEHCTBUS 1O
MHTeTpaluu Ou3Heca, CepBUCHl MOHUTOPHUHTA.
B) Yandex [oT Core BkiIo4aeT cepBUC yIpaBiEHHUS YCTPONUCTBAMHU, KOTOPHIA MO3BOJSET
OpraHWU30BBIBATH, KOHTPOJIUPOBATH U YIPABIATH ycTpoicTBamu 0T, MPOTOKOIBI mepenayn
naHHbIX. Cs3b ¢ [oT Core pazpemiena no nporokony MQTT st myOnukanuu U NOANKUCKU U
tonbko o HTTPS nns myGnukamuu. [1paBuna u ananutuka. [Tnatdopma ucnons3yeT nmpaBuia,
YTOOBI B3aUMOJICHCTBOBAThH C APYTUMHU CEPBUCAMH.
r) 'maBapiMu komnoneHtamu Yandex IoT Core sBasitoTCA OHUCHETYEpP YCTPOWUCTB U
IIPOTOKOJBHBIA MOCT. JlucreTuep yCTpONCTB BBINOJHSAET POJIb PETUCTPALIUU YCTPOUCTB, B TO
BpeMs Kak MOCT ¢ nojaepxkoii 1syx npotokoios (HTTP/MQTT) ucnonb3yercs ycTpoiicTBamMu
JUTSI TIOAKJIFOUEHHUS U OTIIPaBKU JaHHBIX Ha O0ako.

4. Kak uzmensercs Mozienb cereBoro Bzaumozeiicrsust OSI mis ycrpoiicts 10T?
a) IIpennaraercss HECKOJIBKO HOBBIX MOJIENIe ceTeBOro B3aumMojeicTBus. B ynpouienHoi
MOJIEJIA BCETO TpH ypOBHS: IIpritoxkeHus, CeTh U yCTPOMCTBAa HHTEPHETA BEILIEH.
6) Mopens cereBoro Bzaumoaenicteus OS] npumensercs u s ycrpoicts [oT.
B) Monenp cereBoro BzaummojnerctBus OSI mus ycrpoiictB loT paccmaTtpuBaeT TOJIBKO
OECTIPOBOIHBIC TTOIKITIOUCHUS.
r) Moaens cereBoro B3aumoaeicTust OSI mis yerpoiictB [oT Ha ceTeBoM ypoBHE UCTIOIB3YET
npotokos CoAP.

5. CpaBHUTE MOCIEI0BATEIBHOCTh JEUCTBUI MO MoAKI0YeHHIo ycTpoicTa [oT k o0naunomy
cepsucy coopa u o0padotku ganHbIx st MTC loT Hub, ThingWorx u Rightech [oT Cloud.
a) [locnenoBaTenbHOCTH IEUCTBHI MOTHOCTHIO COBIAIAET.
0) IlocnenoBarenpHOCTh Ta ke, HO Rightech IoT Cloud mognep>xuBaeT Gonbiiee 4uUCIO
IIPOTOKOJIOB.
B) [locinenoBarenbHOCTh OquHaKkoBa, HO ThingWorx npegocrasmsier AlwaysOn nmpotokon SDK,
YTO yNpOILaeT NOJKIIOYEHHE.
r) [locnenoBaTenbHOCTH IEWCTBHM MOTHOCTHIO HE COBIMAIAET.

6. Kaxk pabotaer ctannapt IEEE802.15.4 Ha ¢puznyeckoM 1 KaHAJbHOM YPOBHSIX.
a) ®duznyeckuii ypoBeHb NMPEAOCTABISAET YCIYTH MEepeladn JaHHBIX, KaHAJIBHBIH YPOBEHB
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OCYIIECTBIISACT 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 NOCTYII C pa3/ielIeHUEM 10 BPEMEHH U
YOPAaBIISET CBA3SIMHU Y3JI0B, KAHAJBHBIM YPOBEHb OCYIIECTBIISIET Mepeady (parMeHTOB JTaHHBIX
ctpyktypsl MAC.
r) ®usznyeckuii ypoBeHb OCYIIECTBISET Mepeaady (GparMeHTOB HaHHBIX CTPYKTypsl MAC,
KaHaJbHBIH ypOBEHb HCIOJb3YyEeT KaK JABOMYHYIO TakK U KBaJpaTypHYyIO (a30BYIO
MaHUIYJISIUIO.

7. Yto takoe SCADA, nouemy notpedoBaiach ananranus ajs [P-nmporokona?
a) SCADA-cuctema — nporpamMMHO-anmapaTHbIi KOMIUIEKC cOopa JaHHBIX M AUCTIETYEPCKOTO
KOHTpOJIs. AnanTanus norpedoBanack notomy 4to SCADA-cUCTEMBI CyIIeCTBOBAIN 3a10JIT0
110 osiByieHUs1 UHTEpHET U cTeka mpoTokoJioB MHTEepHeTa.
06) SCADA-cuctema - mporpaMMHO-aNMapaTHbIH KOMIUIEKC MPOCKTUPOBAHUS BUPTYaJIbHOM
peanbHOCTH. ANanTtanus notTpedoBanack st moaaepkku 3 D-n300paxeHui.
B) SCADA-cuctema - mporpaMMHO-anmnapaTHbIi KoMIuieke pa3zpaborkun CBU-ycTpoiicTs.
Ananranus [P-npotokosna Ha camom zerne He TpeOoBasach.
r) SCADA-cucteMa - 3TO CHCTEMHBIE KOMIUJIEKCHI JJISI MPOCKTUPOBAHUA. AManTarus
noTpebdoBanack I MOAAEPX KU MpoTokoia Modbus.

8. Kak paboraet npotokos CoAP?
a) DTO KJIMEHT-CEepBEpPHBIH MpoTokoJ, nmoxox Ha HTTP, paboraer 0e3 ycTaHOBICHUS
COEJIMHEHMS, B Ka4eCTBE TpaHcmoprta ucnoib3dyer UDP.
0) DTO HECUMMETPUYHBIN MPOTOKOJI, UCIIOJIB3YIOIUN OpoKepa AJis MPOMEKYTOYHOTO XPAHEHUS
JAHHBIX.
B) DTO 0€30macHBIN MPOTOKOJI, UcTIoNb3ytonui TLS aiis 3ammTel mepegaBaeMbIX JaHHBIX.
r) OT0 TpoTokoJ it Mesh-ceTelt, mpoMeKyTOUHBIE y3JIbl YYaCTBYIOT B TMIEpeaade 3apocoB U
OTBETOB MEX/1y OOMEHUBAIOUIMMUCS UHPOpPMAILIHEH yCTPOCTBaMH.

9. Ecnu HEeoO6xoauMo oOecrnedynTh HaJeKHYI0, TapaHTUPOBAHHYIO JOCTAaBKY JaHHBIX OT CETH
CEHCOPOB, KaKyIO U3 TEXHOJIOTHH BbI BRIOEpETE U TIoUeMy?
a) Texnonoruto Wi-Fi moTomy 4To 0Ha 00€CIEeUUT BHICOKYIO CKOPOCTh MEepeIauul TaHHbBIX.
0) Texnosoruto Z-Wave MoTOMy 4YTO OHA HMCIOJB3yeT SUYEHUCTYIO TOTMOJIOTHIO U MMEET
MEXaHHU3Mbl CaMOJICUEHHUS TP COOSIX.
B) TexHonorutwo ZigBee moToMy 4TO 3TO 3peyas 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 1y oOHapy)eHHe OJIM30CTH MOJOOHBIX YCTPOUCTB.

10. Kak pab6otaer mpotokon MQTT, yem obecneunBaeTcs HaJAEKHOCTh, KAKUE POJIM UMEIOT

YCTpOIICTBa MpH nepeaaye U npuemMe TaHHbIX.
a) OT0 HECUMMETPUYHBIN TPOTOKOJI, UCMOJIb3YIOIUN OpoKepa AJig MPOMEKYTOUHOTO XpaHEHHS
JAHHBIX.
0) D10 Ge30macHbIi MPOTOKOI, UCTIONB3YomuUK TLS /u1st 3a1UThI TepeaBaeMbIX TaHHBIX.
B) DTO KJIHMEHT-CEPBEPHBIA MpoTOKOJ, moxoxx Ha HTTP, paGoraer 0e3 ycTaHOBJIEHUS
COEJIMHEHMS, B Ka4eCTBE TpaHcmnoprta ucnoib3dyetr UDP.
r) OT0 TpoTokoJ it Mesh-ceTelt, mpoMeKyTOUHBIEC y3JIbl YYaCTBYIOT B TIIEpeaade 3apocoB U
OTBETOB MEX/1y OOMEHHUBAIOLIUMUCS HHPOpMAIHel yCcTpoiicTBaMu

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[Tonxmouenue ycrporictsa loT k MTC IoT HUB;

Co3znanue BUIKETa 711 OTOOpaKeHUs HHPOPMAILIUU OT CEHCOpa;

Hacrpoiika nocienoBarenbHOTo coenHenns npu nogxinoueHun k MTS DevKit;
Beinonnenue AT-komaHa 1 aHAJIW3 NTOJIYYEHHBIX B CETH JIaHHBIX;

OKCHOPT UCTOPUHN NIOKA3aHUH 32 ONPEAEICHHBIN IEPUO.

Nk WD

9.1.3. TeMbl NpaKTHYECKUX 3aAHATHIA

. 3HaKoMCTBO ¢ 00slauHbIMU TuTaTGopmamu [oT
. YmpaBlieHHe yCTpOoKWCTBaMu Ipu rmomMoIu miatopm MuTepHeTa Bemei
. Peaxumu mmatdopm MuTEpHETA BElIeH Ha MPUXOIAIINE JaHHBIC

W N =
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4. OtmpaBKa OINOBEIIEHUN OT 00TaYHOM TIaTHOPMBI
5. YmpaBneHue yCTpOHCTBaMH MPHU ITOMOIIH ITaHEJIeH YIPABICHHS 00JaYHbIX TUIaT(Gopm

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpy caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MaJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
JKypHaJle 110 TUCLHUILINHE.

METOJUYECKUE YKA3AHNS 110 OPT AHU3AITM CAMOCTOSTEJILHON PABOTHI.

HenssMu camMOCTOSATENbHON pabOTHl ABISETCA CHUCTEMATU3alus, pacUIMpeHUue M 3aKperuieHue
TEOPETUYECKHUX 3HAHMN, MPUOOPETEHNE HABHIKOB NMPAaBOBOW KBATH(PUKAIIMU KOPPYIIIMOHHBIX JCSTHUN U
(bopMHUpOBaHUS HETEPIIUMOIO OTHOIICHHS K JAaHHOMY Ae(eKTy OOIIEeCTBEHHON KU3HU U MyOJIUYHOTO
ynpasienusa. CamocrositenbHas padota no aucuumuinae «lIporpaMmMmuoe u anmapatHoe o0OecrieyeHue
MHTEPHET BellIel» BKIIIOYAET CIEAYIOUINE BUbl aKTUBHOCTH 00yUaloIIerocs:

- IpOpabOTKa JIEKIIMOHHOTO MaTepraa 1 MOATOTOBKA K MPAKTHUYECKUM 3aHATHUSAM;

- IOATOTOBKA K TEKYIIEHN (TECTUPOBAHUE) U TPOMEKYTOUHOM aTTECTALUH.

Jist mpopa®OTKH JEKIIMOHHOTO MaTepHuana o0ydaroluMCs PEKOMEHIYETCS BOCIOJIb30BAThCS
KOHCIIEKTOM, COIIOCTAaBUTh 3alMCH KOHCIIEKTA C COOTBETCTBYIOIIMMHU pa3JesiaMy y4eOHBIX MaTepUaIOB.
Lenecoobpa3HO 03HAKOMUTHCS ¢ MH(OPMAIUEH, TpeICTaBIeHHON B (paiinax, cofepKalux Mpe3eHTaluu
JIEKLIUH, IPEAOCTABIIAEMBIX IIPEIIOJAaBATEIIEM.

Pexomenayetcsi copMyaupoBaTh BONMPOCH! MPEMOIaBaTENI0 U 3aJaTh X JUOO MOCPEACTBOM
ANEKTPOHHOU 00pa30BaTEILHON Cpelbl By3a, IH0OO0 mepes HadauoM clieayromieil sexkuuu. [loaroroBka k
NPAKTHYECKUM 3aHATHSIM BKIIOYAET MOBTOPEHHE TEOPETUUECKOTO MaTepuaia, HeoOXOJUMOTo IS
KOPPEKTHOTO BBINOJIHEHMSI 3aJaHUH, BBIIAHHBIX NIPENOIaBATEIEM, U O3HAKOMIIEHHS C PEKOMEH1yEMBIMU
[IPENOAABATEIIEM HCTOYHUKAMM.

IToaroToBKa K TEKyIleW M IMPOMEKYTOYHON ATTECTALlMM OCYILECTBISAECTCS IO NPUMEPHBIM
BOIIpOCaM, MPUBEACHHBIM B paboueil mporpaMMe IUCLUILIMHBI, 1 HA OCHOBAHMHM PEKOMEHIYEMBbIX K
U3YYEHUIO UCTOYHUKOB.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHaJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

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

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

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

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

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

— B mieyaTHoi (opme;

— B MieyaTHOU (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpPEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHUYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmaluu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMH cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJILHOI'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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