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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokot Ne 6 oT « 15 » 5 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCy/IapCTBEHHOT'0 00pa30oBaTebHOTO cTaHaapTa Beiciiero oopasosanus (OI'OC BO) no HampaBieHUIO
noarotoBku (cneruanbHocTH) 10.05.04 HHpOpManmoHHO-aHAIMUTUYECKHE CHUCTEMBl O€30MacHOCTH,
yreepxkaeHHoro 01.12.2016 roma, paccmoTtpena u ogodpena Ha 3acemannu kadeapst KUBDBC «  »
20 ropa, mpoTtokoi Ne

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

3aBeayroniuii odecreuynBaromiei kad.
KNBE2BC A. A. lllenynanos

Pabouast mporpaMma JUCIUILIMHBI COTIIACOBaHa ¢ (PaKyJIbTETOM U BBITyCKaOIIeH Kadeapoi:

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

BUC P. B. MemepsikoB
OKCHepThl:

Houent xad. KUBSBC K. C. Capun
Houent xad. BUC O. O. EBcrotun
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Hean TuCHUILITHHBI
OCHOBHOW 1I€NBI0 M3YYEHUS JUCHMIUIMHBI SBISETCA (OPMHUPOBAHUE TEOPETUUYECKUX U
MPAKTUYECKUX HAaBBIKOB IO pa3pabOTKe Ha/eKHbBIX, KadeCTBEHHBIX cucteM Ha 0aze loT ycTpoiicTB c
IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH MPOrpaMMHUPOBAHHUS.

1.2. 3agaumn M CUMNIMHBI
— 3amayn AUCUHUIUIMHBL (OPMHUPOBAHUE U PAa3BUTHE TEOPETHUECKUX 3HAHMHA OCHOBHBIX
METOZOB NPOrpaMMHUPOBAHHUS; TOIyYE€HUE IPAKTUYECKON MOArOTOBKM B 001aCTH BbIOOpA U MPUMEHEHUS
TEXHOJIOTUH MPOTPaMMHUPOBAHUS JJIS 33/1a4 aBTOMATU3AIUK 00pabOTKH HH(POPMAIIHH.

2. MecTo aucuuiiimHbl B cTpykrype OINOIT
Hucnunmuna «Texnonorun MaTteprera pemein» (PT/I.3) otHocuTcs k 610ky OT/I.3.
[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HadajdbHBIC 3HAHUS, SBISIOTCS:
Texnonornu MHTEpHETa Belel, be30macHOCTh ONepaliMOHHBIX CUCTEM.
[Tocneayromumu AMCUMITIMHAMU SBJSOTCSA: TexHonoruu MHTepHeTa Bellel, 3aluTa BbITyCKHON
KBaJIM(DUKAIIMOHHOM paboThl, BKIFOYAs MOJArOTOBKY K MPOLIEAYpE 3AIIUTHI U MPOLETYPY 3aIIUTHL.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI

[Tponecc n3yyeHHs UCUUIUIMHBI HAllpaBJieH Ha (JOPMUPOBAHHE CIEAYIOUINX KOMITETEHIIMIA:

—  OIIK-4 cnocoOHOCTBIO PUMEHSTH B MPO(ECCHOHATBHOM AEATEIBHOCTU SI3BIKH U CHCTEMBI
IpPOrpaMMHUPOBAaHUsS, HMHCTPYMEHTAJIBHBIE CPEACTBA  pa3padOTKH  MPOTPaAaMMHOTO  OOecIedeHus,
COBPEMEHHBIE METO/Ibl U TEXHOJIOIMH ITPOTrPAMMUPOBAHMS;

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00yYaOLUNCS JOKEH:

— 3HATh COBPEMCHHbBIE TEXHOJOTMM M METOJAbl NPOrpaMMHMPOBAHMS; IIOKA3aTEIM KadecTBa
IPOrpaMMHOI0 OOecreueHus; METOJOJI0OIMH U MEeTObl MPOEKTUPOBAHUS MPOrPaMMHOI0 00ecHeueHus;
METO/]Ibl TECTUPOBAHMSI M OTJIAJAKU IIPOrPaMMHOT0 00€eCIIedeHtsl; IPUHLIMIIBI IOCTPOEHUSI CUCTEM Ha 0ase
loT-yctpolicTs, a Takxe crnocoObl ux 3hHeKTUBHON peann3auu.

— yMmerb ¢opMHpOBaTH TpeOOBaHWS W pa3padaTbiBaTh BHEIIHHE CHEUU(UKAUN IS
paspabarbiBaeMoii cuctembl Ha 0a3e loT-ycTpolicTB; muraHupoBaTh pa3pabOTKy CIOKHOW CHCTEMBI Ha
6aze loT-ycTpoilcTB; MpPOEKTUPOBATH CTPYKTYPYy U apXUTEKTypy cucteMbl Ha 6aze loT-ycTpoiicTB c
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJ0JIOTUI; TPOBOAUTH BHIOOP 3(PPEKTUBHBIX COCOOOB pean3aluu
CTPYKTYp cucTeMsbl Ha 6a3e [oT-ycTpoiicTB npu pemeHnu npodecCHOHAIbHBIX 3a/1ay.

— BJaJeThb HaBbIKaMHU pa3pabOTKH, JOKYMEHTHUPOBAHUS, TECTUPOBAHUS U OTIAJIKH CHUCTEM Ha
6aze loT-ycTpoiicTB B COOTBETCTBHM C COBPEMEHHBIMU TEXHOJOTHSMU M METOJAaMHU pa3pabOTKH;
HaBBbIKaMU pa3pabOTKH MPOrpaMMHOI TOKYMEHTAlUH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpyOeMKOCTh IUCLUUIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €AMHHUIBI U TpEeACTaBIeHA B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI

Buner yueOHOIM nesTENbHOCTH Bcero gacos CemecTtpbl
7 cemecTp 8 cemectp

AynutopHsble 3aHATHS (BCETO) 112 56 56
JlaGopatopHbie paboThI 56 56 0
KonTtpomns camocTosTenpHO# paboThl (KypcoBoOi 56 0 56
MPOEKT / KypcoBasi paboTa)

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

Brimonnenune noMamniHux 3agaHuil 23 23 0
OdopmiieHrE OTYETOB TI0 JTa00PATOPHBIM 29 29 0
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paboram

Bcero (6e3 sx3ameHa) 180 108 72
OO0mas Tpya0eMKOCTb, 4 180 108 72
3auetHble EauHUIBI 5.0 3.0 2.0

5. Coneprxanue Q¥ CUUILTHHBI

5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Pazaenbl AMCIMIUIMHBI U BUJIBI 3aHATHH TPUBEACHBI B Ta0uIe S.1.
Tabauma 5.1 — Pa3gensl AUCHMILINHELI U BUABI 3aHITUH

Bcero
Jla6. | KII/KP, | Cam. gacop | Dopmupyembie
HasBanwus pasnenoB JUCIUILTAHBI
pab., 1 q pab., a (6e3 KOMIIETCHITHH
AK3aMeHa)

7 cemectp
1 MOHUTOPUHT BIa)KHOCTU U TEMIIEPATYyphbl 6 0 10 16 OIIK-4
Ha (papMaIeBTUYECKOM CKJIaJ/Ie
2 Cucrtema KOHTpPOJIS M yIpaBJIeHUS 16 0 12 28 OIIK-4
JOCTYIIOM
3 AnanTtuBHOE OCBelIeHUE B orce 12 0 10 22 OIIK-4
4 YMHBII MyCOpHBI KOHTEHHED 16 0 12 28 OIIK-4
5 YMHas temuna 6 0 8 14 OIIK-4
Hroro 3a cemectp 56 0 52 108

8 cemectp
6 Pa3paboTka UHIUBUYaIbLHOTO MIPOEKTA HA 0 56 16 16 OIIK-4
Oa3e TexHonoruit IuTepHera Beei
Hroro 3a cemectp 0 56 16 72
Hroro 56 56 68 180

5.2. Pa3nenbl AMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAIMMU (MPeIbI1yMMM)
U o0ecnevynBaeMbIMHU (MOCJIETYOIIMMH) U CHUILTHHAMMA
Paznensl TUCHUIUIMHBI 1 MEXKIUCIUIUIMHAPHBIE CBA3M C 00eCNeUnBAOIIMMHU (MIPEABIAYIIUMU) U
o0ecrnieurBaeMbIMH (IIOCIIEAYIOIIMMHI ) AUCHUIIIIMHAMH MIPEICTaBIeHbI B Tabuuue 5.2.
Tabnuna 5.2 — Pa3znenbl IUCHUTUIMHBI B MEKAUCIUILTHHAPHBIE CBSI3U

Ne pasaciioB JaHHOU JAUCHUIUIUHBL, IS KOTOPBIX HCO6XO,I[I/IMO

HauMeHOBaHME THCIAIUINH n3y4deHue 00eCIeuynBarONINX U 00ECTICYMBAEMBIX TUCITUTIIIUH
1 2 3 4 5) 6
[IpeauiecTByrOMNE TUCHUTLITAHBI
1 Texnomoruu MHTEpHETA Bemei + + + + + +
2 be3omnacHOCTh ONEPALMOHHBIX CUCTEM + + + + + +

[Tocnenyromme TUCIUTIITUHBI

1 Texnonoruu MuTepuera Bemei + + + + + +

2 3amuTa BBITYCKHOMN
KBaJTM(HUKAIIMOHHOHN paboThl, BKIIIOYAs
MOJrOTOBKY K MPOLEAYPE 3alIUTHI U
IpoLelypy 3alUThI
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5.3. CooTBeTcTBHE KOMIIETEHLMI, (POPMUPYEMBIX IPH U3YUYEHUHU TUCUMUIIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHIA
IpeJCcTaBIeHo B Tabmuie 5.3.
Tabmuma 5.3 — CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX TPH W3YYCHUH AUCIUIUIMHBI, U BHJIOB

3aHSTUN
Bunrnl 3anstuit
Komnerenuuun DopMBbI KOHTPOJISI
JIab. pao. KCP (KII/KP) Cam. pa0.
OIIK-4 + + Homamnee 3aganue, OT4ET MO
nabopaTtopHoit padote, Tecr,
OT4er o KypcoBOMY MPOEKTY /
KypCOBO# pabote
6. UHTepakTHBHBIE METObI M (POPMBI OPraHN3ALMU 00yUEHUS
He npenycmotrpeno PVYIIL.

HaumenoBanue nabopaTopHbIX paboT npuBeneHo B Tabmuue 7.1.

7. JJaGopaTopHble padoThI

Ta6muma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT

TpynoeMkocTh, | DopMUpPYEMBIC
Ha3Banus pasnenoB HaunmenoBanue 1abopaTopHbIx paboT pya i PMHDPY
q KOMIIETEHITHN
7 cemecTp

1 MouutopuHr Pabota c ycTpoiicTBOM uepe3 MpoBOAHOE 2 OIIK-4
BJIAKHOCTH U OIKIIFOUEHHUE.
TEMIICpATyphI Ha Pa6ora ¢ 0a30BOM cTaHIHEN 4
(bapmareBTHIYECKOM
CKIIaze Hroro 6
2 CucreMa koHTpous u |Jlaboparopnas pabora mo MQTT 4 OIIK-4
YHIpaBICHHS HOCTYIIOM Bxozbl 1 BBIXOABI YCTPOMCTBA 4

Pa6ora ¢ MQTT-knuentom Paho B Python 4

Coszmanune mogeau CKY ] 4

Hroro 16
3 AmanTuBHOE Ncnonb3osanue MM i ynipaBnenus 4 OIIK-4
ocBellleHue B ouce SAPKOCTBIO JIAMITbI

Hauano paboTsl ¢ KoMmbIOTEPOM Samsung 4

Artik

co3anne Mojenu cucreMel Ha 6LoWPAN 4

Hroro 12
4 Ymusbiii Mmycopubiii | O6naunsiit cepBuc Artik Cloud OIIK-4
KOHTCHHED [Tomy4yenue naHHBIX U3 00JIaKa

OTtoOpakeHne METOK Ha KapTe

OTtnpaBka 1aHHBIX B 00J1aKO

Hroro 16
5 YMHas Telniuna co3nanue BeO-npunoxenus Ha Artik mog OC 4 OIIK-4

Tizen Kaura

WunuBuayanpHbIE 33 aHUS 2

Htoro 6

5
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Uroro 3a cemecTp

56

Hroro

56

8. [IpakTHyeckune 3aHATHSA (CEMUHAPBI)
He npenycmorpeno PYIL

9. CamocrosiTesibHast padoTa
Bunael camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUU MIPE/ICTABICHbBI B

tabmuie 9.1.
Tabmmma 9.1 — Bunbl camocToATenbHON paboThI, TPYI0EMKOCTh U (HOPMUPYEMBIE KOMIIETEHITUN
Bunsl camocrosarensHol | TpyaoemkocTs, | @opMupyemsie
HasBanus pasnenon a pyA ’ PMUPY DopMBbI KOHTPOJISI
paboTsI q KOMIIETEHI[UHA
7 cemectp
1 Monutopusr OdopmiieHue 0T4ETOB 1O 3) OIIK-4 JomaiHee 3ananue,
BJIQXKHOCTH U nabopaTopHbIM paboTam Otuer no
TeMIiepaTypbl H TOPHOU
CMIICpaTyprl Ha Brinonnenue qomamHux ) 1abopaTopHo
(bapmareBTHIYECKOM . pabore, TecT
3a/laHui
CKJIazie
Hroro 10
2 Cucrema OdopmieHne 0T4eTOB MO 6 OIIK-4 Homarmnee 3aganue,
KOHTpPOJIS U 1ab0paToOpHBIM paboTam Otuer no
TIpaBJICHUS nabopaTtopHoit
Yip Boinonnenue nomamHux 6 5 p Tp
TYTIOM . T T
JIOCTYTIO o — pabote, Tec
Utoro 12
3 AmanTuBHOE OdopmieHue oTyeToB 1O 6 OIIK-4 JlomalirHee 3agaHue,
ocBeleHue B ouce | 1abopaTopHBIM paboTam Otuer o
nabopaTtopHoit
Boinonnenue nomamHux 4 5 p Tp
. T T
3aJlaHuU pabote, lec
Hroro 10
4 YMHBII OdopmieHue 0T4ETOB O 8 OIIK-4 JomaiHee 3a1anue,
MYCOPHBIH n1abopaTopHBIM paboTam Otuer no
KOHTEHH TOPHOM
OHTCHHEP Brinonnenue qomManHux 4 nagopa %p 0
. abor T
3aJ1aHUU pabote, lec
Hroro 12
5 VYmuas temmuna | OdopmileHHE 0TYETOB 1O 4 OIIK-4 Jomaiinee 3aganue,
nabopaTopHBIM paboTam Otuer mo
J1a00paTOPHOU
Brinmonnenue nomamHux 4 gop %p 0
. T T
3aJlaHUN pabote, lec
Hroro 8
Hroro 3a cemectp 52
8 cemectp
6 Pazpabotka BelnonHeHue KypcoBoro 16 OIIK-4 Otuer no
WHIUBUIYAIbHOTO | TIPOEKTa / KypCOBOM KYpPCOBOMY IPOEKTY
npoekTa Ha 0aze paboThI / KypcoBoii pabote,
TEXHOJIOTHI Tect
CXHOIO . |Hroro 16 ce
WHuTrepHera Bewiei
Hroro 3a cemectp 16
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Hroro 68

10. Kypcosoii npoekT / kypcoBasi padora
Tpyl0eMKOCTh ayIUTOPHBIX 3aHATUH U (OpMHUpPYyEeMble KOMIETEHIIMH B PaMKaxX BBITOJHEHHS
KYPCOBOTO MPOEKTa / KypCcOBOM pabOThI npeacTaBiaeHbl Tadauie 10.1.
Tabmuna 10.1 — TpynoeMKOCTh ayAMTOPHBIX 3aHATHH M (QOpMUpyeMble KOMIIETEHIIMM B paMKax
BBITIOJTHEHUS] KYPCOBOT'O MTPOEKTa / KYpCOBOM pabOThI

. Tpynoemkocts,| PopMupyemsie
HaumenoBanue ayIMTOpHBIX 3aHATHN pyA ’ PMIPY
q KOMIIETEHIIUH
8 cemecTp

Pa3paboTka HHAMBHIyaTbHBIX IPOSKTOB Ha 0a3e TEXHOJIOTUN 36
NurtepHera Belen.
KoncynpTanuu ¢ npernogaBareieM Mo X0y BbIIOIHEHHS paOOThI 16
[Ipencrapienue npemaracMoro Juisi peaau3aluu MpoeKTa 4
CHUCTEMBI.
Hroro 3a cemectp 56

10.1. TeMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— Pazpabotka cuctemsl Ha 6a3ze [0T-ycTpoHCTB A1 MOHUTOPUHTA BIAXXHOCTU M TEMIIEPATYpPhI
Ha (papManeBTUIECKOM CKIIA/Ie

— Pa3pabortka cucremsl Ha 6aze loT-ycTpoiicTB "Cuctema KOHTPOIIS U YIpaBIeHHUS JOCTYIoM"

— Pa3pabotka cucremsl Ha 6a3e loT-ycTpoiicTB Ui OpraHW3alMy aanTHBHOTO OCBEICHHUE B
oduce

— Pa3pabortka cucremsl Ha 6a3e loT-ycTpoiicTB "YMHBII MycOpHBIN KOHTEHHED"
— Paspabortka cuctemsl Ha 6a3ze loT-ycrpoticTB "Ymuas Termma”
11. PeiiTuHroBasi cucreMa /IJisi OLlEHKH YCIIeBAeMOCTH 00y4YalomXxcst

11.1. BajnbHbIe OLEHKH ISl 3J1eMEHTOB KOHTPOJIS
Tabnuma 11.1 — banibHbIe OlEHKH 11 SJIEMEHTOB KOHTPOJIS

. N MaxkcumalbHbIN
. MaxkcumanbHbBIH MaxkcuManbHBIN
DneMeHThI y4eOHOM OaJ 3a nepuos Bcero 3a
6amt Ha 1-yro KT ¢ | Gann 3a mepuon
JeSTeNbHOCTH mexay 2KT u na CeMecCTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 ceMecTp

JlomanHee 3a/1aHne 10 10 10 30
Otuet o mabopaTopHOH 10 20 10 40
pabote

Tect 10 10 10 30
HToro MakcumyM 3a 30 40 30 100
epro.

Hapacratomum urorom 30 70 100 100

8 cemecTp

OTyeT no KypcoBoMy 70 70
MPOEKTY / KypcOBOM

pabote

Tect 10 10 10 30
HToro MakcumyM 3a 10 10 80 100
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TIEPHOJT

Hapacraromum urorom 10 20 100 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OamIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKU MPEICTaBICH B Tadbmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJIJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

Bamnibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHka
> 90% oT MakcuManbHOM cyMMbl 6ayutoB Ha gaty KT 5)
Ot 70% no 89% ot makcumanbHOM cyMMbI 6aiioB Ha naty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbI OayutoB Ha naty KT 3
< 60% ot MakcuManbHOM cymMbl 6ayioB Ha aaty KT 2

11.3. IlepecueT cymMMbI 02J1JI0B B TPAAULUMOHHYI0 M MEKIYHAPOIHYIO OILlEHKY
[lepecueT cymmbl OAJIJIOB B TPAAUIIMOHHYIO M MEKIYHAPOJHYIO OIICHKY IMPEACTaBICH B Ta0Jule
11.3.

Tabnuua 11.3 —IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYMUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTmu4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouenp xopor1o)
4 (xopo1o) (3a4TEHO) 75 -84 C (xopomo)
70-74
D (ynoBneTBopHUTEIBHO)
3 (yIOBJIETBOPHUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)
2 (seynosseTsopuTELHO) (HE Hwxe 60 Ganos F (HeynoBIeTBOPUTEIHHO)
3a4TEHO)

12. YueboHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHas IMTEpPaTYypa
1. Kupcanos, D.A. O6paboTka HHPOpPMAIIUN B MPOCTPAHCTBEHHO-PACTIPECICHHBIX CHUCTEMax
PaIMOMOHUTOPHUHTA [ DJIEKTPOHHBIA pecypc]: CTATUCTUYECKUN U HEHPOCETEBOM MOAXO0bI [ DJIEKTPOHHBIN
pecypc] : yue6HOe mocobue / 3.A. Kupcanos, A.A. Cupora. — DnekTpoH. AaH. — MockBa : ®u3mariur,
2012. — 344 c. — Pexum pgocryma: https://e.lanbook.com/reader/book/59646 (mata oOparicHwHs:
19.05.2018).

12.2. lononuTeIbHAS JIUTEPAaTypa
1. Opnos C.A. TexHonoruu pa3pabOTKu MpOrpaMMHOro oOecnedeHus. Pa3paboTka CIOXKHBIX
MIPOrPaMMHBIX cHCTeM : YuebHoe mocobue miis By3oB / Cepreii Anekcanaposud Opinos. - CII6. : TTutep,
2002. - 464 c. : wi. - (YueOHuk 1t By30B). (Hanmaue B oubamoreke TYCVYP - 25 3k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOM S

12.3.1. O0s3aTeabHbIe Y4eOHO-MeTOAMYECKHE T0COOHus
1. COopHMK METOAMYECKMX yKa3aHWW JUIS BBIIOJHEHUS MPAKTUYECKHX 3aJaHud U
naboparopHbix pabor kypca "loT Axagemust Samsung" [DnexkTpoHHBIN pecypc]: — Pexxum nocryma:
http://timp.keva.su/samsungloT.7z (nata oopamenus: 19.05.2018).
2. COOpHMK METOAWYCCKHX  YKa3aHWW JUIS  BBIOJHCHHWS  JOMAITHUX  3aJaHUM U
camocTosTeNnbHBIX paboT kypca "loT Axkanemus Samsung" [DnexkTpoHHBIH pecypc]: — Pexxum goctyna:
http://timp.keva.su/samsungloT_practises.zip (mata oopamierus: 19.05.2018).

12.3.2. YyeOHO-MeTOAMYECKHE IOCOOMS 1JIs1 JIML C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
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HHBAJINI0B

Y4eOHO-MeTOIMYEeCKHE MaTepHaibl ISl CAMOCTOSATEIBHON U ayTUTOPHON paboThl 00yJarOIIHXCs
U3 YHCIIA JIUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JJ0POBbSI U MHBAIHUJIOB TPEIOCTABISIOTCS B (hopMmax,
aIalTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBbBSI U BOCIIPHATHS HH(POPMAITUH.

J1J1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHu:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B IICUaTHOH (OpME yBETUUCHHBIM IPHPTOM.

J1J1s1 JIMI ¢ HAPYIIEHHsIMM CJIyXa:

- B (hOpMe AIIEKTPOHHOTO JJOKYMEHTA;

- B I1IeUaTHOM opme.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH OTIOPHO-BUTATEIbLHOTO aNnapara:

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

12.4. IipodeccnoHaibHbIe 0a3bl JAHHBIX U HH(POPMAIIMOHHbIE CIIPABOYHbIE CHCTEMBbI
1. Hanuonanbublii oTKpbIThId HHCTHTYT «MHTYUT)» — intuit.ru.

2. Jloxymenrtanus s3eika C++ — http://devdocs.io/cpp/

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

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
ob0ecrneuenue

13.1. O0mue TpedOBaHUs K MATEPHAJIBbHO-TEXHMYECKOMY U POrPAMMHOMY 00ecne4eHHI0
AUCHUILIUHBI

13.1.1. MaTepuajabHO-TeXHHYECKOE U MPOrpaMMHOe odecniedeHne 1Jis JIa0opaTOPHBIX padoT
Jlaboparopus MporpaMMHO-AIIIAPaTHBIX CPEICTB oOecredeHusI HH(POPMAIIMOHHOW OE30IMacHOCTH
yueOHasi ayAuTOpus AJS MPOBENCHUS 3aHATHH MPaKTHMUECKOTO TUMA, yuyeOHas ayauTopus Ui
MIPOBEJICHUS 3aHATUH JIAOOPATOPHOTO THUTIA

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

Onucanue uMeromerocss 000py10BaHus:

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

- KommnekT cnenuanuzupoBanHoi yueOHo# Mmeben;

- PaGouee mecto mpemnogaBarers.

[TporpamMmmHoe obecrieueHue:

— Microsoft Windows 7 Pro

— VirtualBox

— Visual Studio

JlaGopaTopust 3amuThl HHGOpMaIMu B cuctemMax MHTepHeTa Beniei

yueOHasi ayIuTOpHs AJISl MPOBEACHUS 3aHATHH NMPAaKTUYECKOTO THIA, yuyeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATUH JIaOOPaTOPHOIO TUIIA

634045, Tomckas obnacts, . Tomck, yi. KpacHoapmeiickas, a. 146, 707 ayn.

Onucanne uMeromerocs 000py10BaHus:

Kommnbroteps! kiacca He Huxke: Ilpomeccop 13-7100/OmneparuBHas nmamsath 8G/XKecTkuil auck
500G/,

- Monyne UMDK-RFU amanrepa BHEIIHUX 1aT4UKOB; MOJieM paauocetu LoRa;

- monyib UMDK-LIT gaTtunka ecTeCTBEHHOM OCBEIIEHHOCTH;

- moaysis UMDK-THP narunka temneparypsl, BIaXXHOCTH, 1aBJICHUs BO3yXa;

- moayns UMDK-6FET ynpaBneHuss Harpy3kamMy MOCTOSHHOTO TOKa; MCTOYHUK muTaHus 12 B
1,5A; ucTounuk nmutanus 5B 2A;

- moaysie UMDK-LMT BHEmHMX TEPMOIATUYNKOB;

- Moaynb UMDK-SOUND patunka 3ByKOBOTO 1aBJICHUS;

- mynsTEMeTp UT-139C;

- yHUBepcasbHas Jabopatopus Analog Discovery 2;
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- UMDK-PIR;
- STM32FODISCOVERY Otnanmounas murara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-
MO0), ST-LINK/V;

13.1.2. MaTepuaibHO-TeXHHMYECKOE U POrPpaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
st caMOCTOSITEIBHOW pabOThl MCIOJB3YIOTCS yueOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsacth, T. ToMck, Jlennna npocmekr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayz.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuna, 1. 47, 126 ayn.;
- 634034, Tomckas obisactb, r. Tomck, Bepuinnuna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meOerb;

- komnbroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 mrt.;

- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «/HTepHeT» M 00ecreunBarOT JOCTYI B AJIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCHUTETA.

[lepedens mporpaMMHOTO OOECTICUSHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUMIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMU
BO3MO’KHOCTSIMHU 3/10POBbSI U HHBAJIH/I0B

OcBocHME TUCLUIUIMHBI JUMLAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10pPOBbS U HWHBaJIUJaMU
OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM CPEICTB 00yUEeHHUsI OOILEro U CIeUaaIbHOrO Ha3HAYEHUSI.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMHM CJYyXa NPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOLLIEH amnmapaTypbl, MYJbTUMEAMMHBIX CPEICTB U JAPYTUX TEXHUYECKHX CpPEICTB
npuema/mepenaun yueOHoil uHpopManuu B AOCTYMHBIX (hopMax, MOOMIIBHOM CHCTEMBI IMPENoiaBaHUs
U1 00y4aroUMXcs ¢ MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIMOHHON CUCTEMBbl. YueOHas ayIquTopus, B
KOTOpOHM 3aHUMaroTCs OoOydaroluecs ¢ HapylIeHHEeM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayJIMOTEXHUKOM, BUJEOTEXHUKOU, FIIEKTPOHHON JJOCKOM, MYJIBTUMEINMHON CUCTEMO.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHHUSIMH IIPEYCMOTPEHO HCIIOJIb30BaHKE B
JEKUMOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH IPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKe WIM claiila Ha JKpaHe) MpH IOMOIIM BUACOYBEIMUYUTENEH Uil KOM(OPTHOrO
IIPOCMOTpA.

[Tpu 3aHATHSX ¢ OOy4yarOIIMMHUCS € HApYWIEHUMSIMH ONOPHO-ABUIaTeJIbHOI0 amnmnapara
HCIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPOMCTBA BBOJa MHGOpPMAlMU U ApPYyrue TEXHUYECKUE CPE/ICTBa
npuema/mepenaun yueOHoil mHpopManuM B JOCTYHHBIX (popMax, MOOWIJIBHOW CHCTEMbI OOy4eHUs s
JIOJEHN ¢ NHBAJIUIHOCTBIO.

14. OIIEHO‘IHI)IC MaTepHAJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMHBbI

14.1. ConeprkaHue OLEHOYHBIX MATEPHAJIOB U METOANYECKHE PEKOMEeH AU
Jlnst ouileHKH cTerneHdu chOpMHUPOBAHHOCTH M YPOBHSI OCBOSHUS 3aKPEIUICHHBIX 33 IUCIUTUITMHON
KOMITETEHIINI HCTIOB3YIOTCS OIIEHOYHBIE MaTepHaIbl B COCTABE:

14.1.1. TecToBbIe 3agaHus
1. Ilpeanonoxum, 4TO Bac MOMPOCHIM CHENAaThb CHUCTEMY - MOXKAPHYIO CHUTHAIM3ALMIO IS
(decTuBaNIT aBTOPCKOM TMECHH B JIeCy. DHEPromoTpeOjeHrne CUCTEMbl HE HMMEET 3HAYCHMs, TaK Kak
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(becTuBaNIb ATUTCS BCETO HENEIIO, U B CIEAYIOIIEM IOy COCTOMTCS B ApyroM Mecte. OT Bac MOMpPOCUIH
CeNaTh CUCTEeMY MaKCUMaJIbHO JeméBoi. JlaTunk Ha 6aze Kakoi MUKPOCXEMBI BBl BbIOepeTe?

SHT21

LMTO1

LM75

BME280

2. Ilpenmnonokum, 4To BaM MOCTAaBWIIM 33/ady CIelaTh CUCTEMY - aBTOMAaTHYECKUH HWHKyOaTop
Uit UblIAT. [lorpemHocTs M3MepeHus TeMIlepaTypbl B TaKOW cHcTeMe He J0oJbkHA mnpesbimath 0,3
rpagyca no Lenbcuro. JlaTunk Ha 6a3e Kakol MUKPOCXEMBI BbI BeIOEpeTE?

LMTO1

BME280

LM75

SHT21

3. Kakag u3 JaHHBIX TEXHOJIOTMH CHOCOOHA OOPa30BBIBATH CAMOOPTAaHU3YIOIIYIOCS SYEHCTYIO
ceTb (mesh-ceTh) Mo yMOITYaHHIO, O€3 TOTIOIHUTENBHBIX YCUITHI?

WiFi

ZigBee

Bluetooth

LoRa

4. HazBanue JSON (JavaScript Object Notation) o3Ha4aet, 4To 3TOT Gpopmar...

bt nmpugyman, 9ToObl 10OaBUTH K S3BIKY Java BO3MOKHOCTH CKPUIITOBOTO IMTPOTPaMMHPOBAHUS

bt yxe B nanbHeIeM aganTupoBaH AJIs HYX] s3bIka JavaScript, a n3HauanbHO Ha3bIBAJICS MO-
Apyromy

MoskeT HCcToab30BaThCs TONBKO B s3bIke JavaScript

Hcropuyecku mosiBIIICS B si3bIke JavaScript 1uist nepepayn nanabix B HTEpHETE

5. Ecnu cuntath mOCUMBOIIBHO, TO HAUMEHBIINNA 00BEM MIPH MPOUUX PABHBIX Bceraa OyaeT UMEeTh
cooOmeHue B popmare. ..

HTML

YAML

JSON

XML

6. JlomycTuMm, 4TO BBl KOHCTPYUPYETE YCTPOMCTBO, KOTOPOE JOIKHO 3HATh O TOM, OTKPBITA JIU
neephb. Kakoii mMexanusm mnpotokosia MQTT crouT ucmosb3oBaTh, 4TOOBI HOBBIC MOANMHCUUKH Cpa3y
y3HaBaJli CTaTyc JiBepu?

Retain

Network Pipe

Last Will

QoS

7. Mexannsm MQTT, Ha3siBaeMmslii “3aBemanne” (“Last Will”), ucrionb3yercs, 4ToObl:

YBeOMUTD MOJIMTUCUYUKOB O TOM, YTO €CTh Mpo0IeMa Ha CTOPOHE U3/1aTelis

OcraButh COOOIICHHE “A0 BOCTpEOOBaHUSA, TO €CTh CJeNaTh €ro JOCTYIMHBIM JJIsi HOBBIX
MOAMUCYUKOB

["apaHTHpOBaThH 1OCTaBKY COOOIICHUS

YBenoMUTh U3aTeNs 0 MpoliIeMe C CEeThIO

8. Uro takoe GPIO?

Peructpsl (iaroB TekyIiero coOCTosHUS Mpolieccopa

Peructpsl BBOa-BbIBOIa OOIIIETO HA3HAYEHUS

WNHpekcHble perucTpsl

PerucTtpsl sHEProHE3aBUCUMOM NaMATH yCTPOMCTBA

9. Pene, no cpaBHEHUIO C TPAH3UCTOPOM, UMEET CIIECAYIONIEE IPEUMYILIECTBO:

CxopocTb cpabaThIBaHH

[Tonnas >nmekTpruyeckast U30JSIIHUS OT BHIXOIHOM MOIIHOM LIeNu

KomnakTHOCTB

MenspLmii U3HOC
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10. Tlepen Bamu npoctoii ko mpumepa aist Paho 8 MQTT:

import paho.mqtt.client as mqtt

def on_connect(client, userdata, flags, rc):
client.subscribe("$SY S/#")

def on_message(client, userdata, msg):
print(msg.topic+" "+str(msg.payload))
client = mqtt.Client()

client.on_connect = on_connect
client.on_message = on_message
client.connect("iot.eclipse.org", 1883, 60)
client.loop_forever()

B xoH1e nporpamMMsbl Bbl BUINUTE OECKOHEUHBIN UK 0KUJaHUsA. MOKHO JIM OT HEro U30aBUThCS?

[lukn Henb3sl pa3phiBaTh, HHAYE MPOTrpaMMa MEepEeCcTaHeT OXKHIATh COOOIICHHUs OT cepBepa, U e
paboTOCIIOCOOHOCTH OYJIET HapyIIeHa.

Ja, nuKin MoKHO pa3opBath pu nomout GpyHkiwmit loop start() u loop_stop()

11. [IpeumyiiecTBa ucnoiab3oBanus mock-0ObEKTOB B TOM, UTO OHH. ..

[To3BonstiroT  M30aBUTHCS OT OMMOOK  KOMIWISIIWK, CBSI3aHHBIMH € TOJKJIIOYEHUEM
HECYIIECTBYIOIUX OUOIHOTEK.

3aluIIaoT BXOAbl M BBIXOABl YCTPOMCTBA OT MOJA4YM H30BITOYHOIO HANpPSKEHUs, U Kak
CJI€ICTBUE, BHITOPAHUSI.

VYCKOpSIIOT TECTUpOBAaHUE U OTJIAJAKYy CHCTEMBI B Cllydae, €CJIM 3aMellaeMbli HMHU OOBEKT
CJIMIIKOM MeJIEHHBIN

[To3BOJISIIOT TECTUPOBATH JOTUKY PAOOTHI CUCTEMBI B OTCYTCTBUE (PU3UUYECKUX OOBEKTOB

12. B ogHOM U3 cUCTEM MOHMTOPUHIA BIAXKHOCTU U TEMIIEpaTyphl Ha (hapMaleBTUYECKOM CKJIaJe
JATYMKHU B XOJIOJMIBHUKE OMYCKAIOTCSl B 0AHOYKH, 3aIl0IHEHHBIE TITHKoIeM. J[ist yero?

YroOBI 3aLIUTUTh JaTYUKUA OT MEXAHHUUECKOTO MOBPEXICHUS

UToObI 3aIIUTHT JATYUKH OT MEPEOXITANKICHUS

Yr1oObl MOBBICUTH YYBCTBUTEIBHOCTh JaTUNKOB

UT0oOB!I CriaAuTh MOKa3aHUs JaTUMKaA B CIydae OTKPBITUS ABEPLIbI

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

W3mepenue TeMieparypsl Tejla KOpOBBI

CHsaTHE noKa3aHUM 3JIEKTPOHHBIX cueTuynKOB JKKX

OTcnexuBaHue MECTOIOJIOKEHUS TPAHCIIOPTA B peaIlbHOM BPEMEHU

OKOJIOTMYECKUII MOHUTOPUHT PEKHU HA MPEAMET CIIMBA MPOMBIIIJIEHHBIX OTXO0B

14. Kak nocruraercs yHHMKanbHOCTh HieHTUUKaTopa ycrpoiictBa (DevEUI) B ceTsix LoRa?

[Tpon3BouTENF KOHEUHBIX YCTPOWCTB Ha3Ha4daeT MJEHTHU(PUKATOp M3 IUara3oHa pa3per€HHBIX
azipecoB

Huxkak He nocturaercs, UAEHTUPHKATOP MOYKHO CBOOOTHO MEHATh

[TpousBoautens npuémonepenatunkos LoRa, komnanus Semtech, npucBauBaer unentudukarop
KaKIOMY UUIy

15. [loueMy He CTOUT zenaTh NEPUOJ ONPOCa NATYMKOB MEHbIIE | MUHYTHI, €ClIU MbI paboTaeM C
cucremort LoRa?

OTtnpaBka U Hepechlika COOOIMIEHUH 3aHMMAEeT CIMIIKOM MHOTO BPEMEHH, IO3TOMY 3TO CO3AacT
“3aTOp” B CETH

ITepnon menee 1 munytsl He noanepxuBaerca RIOT OS

ApPXUTEKTYpa MUKPOKOHTPOJIIEpA HE MO3BOJISIET HA3HAYUTh MEPHO/] IPOOHBIM YHCIOM

JlaTuuk He ycrieBaeT olu(poBaTh MOKa3aHU

16. K xakomy u3 ypoBHeil Mojenn OSI OTHOCHTCS TaKOW acrekT, Kak opMa pa3bEMOB CETEBbIX
Kabenen?

dusnueckui

[Tepenaun maHHBIX

CereBoit
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TpancriopTHBII

[TpuknagHoit

17. Kaxnprit u3 ypoBHeit B aTanonabix Moaensix OSI wimu TCP/IP...

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

OO61aeTcst co BCeMU ypOBHSIMU

OO61aeTcs TOABKO C HUKECTOSIIUM U BBIIIECTOSIIIIUM YPOBHEM

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

[TpoTokobI

CerteBble CITyKObI

YpoBHH MOoeH

[TpuMUTHBBI CITYXKO

HNuTepdericbt

19. Tporoxkon MQTT-SN (Sensor Networks) Ha TpaHCHIOPTHOM YPOBHE WIpEAIOaraet
UCIOJIb30BaHUE IPOTOKOIA. ..

UDP

UDP-Lite

SCTP

TCP

20. B xakoMm paguoamnanazone padoraer WiFi?

915 MI'

108 MI'g

868 MI'

2450 MI'n

433 MI'n

14.1.2. Temsbl 1a60paTOPHBIX padoT
Pabota c ycTpoiicTBOM uepe3 MpoBOAHOE MOAKIIOYCHHE.
Pabora ¢ 0a30B0i1 cTa”HIMENR
JlabopaTtopHnas pabora no MQTT
BxoJbl ¥ BBIXO/IBI YCTpOWCTBA
Pabora ¢ MQTT-knuentom Paho B Python
Coznanue monenu CKVY L
Hcnons3oBanue VM nis ynpasieHus SpKOCTBIO JTaMITbI
Hauano pa6oTsl ¢ komnbrotepom Samsung Artik
co3fanue Mozenu cucreMbl Ha 6LoWPAN
O6naunsrii cepBuc Artik Cloud
[TonyueHnue naHHBIX U3 0OJaKa
OTto0pakeHne METOK Ha KapTe
OTtnpaBka 1aHHBIX B 00J1aKO
coznanue BeO-npuoxenus Ha Artik mog OC Tizen Kuura
WNupuBuyansHbIe 3a0aHUs

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

14.1.4. Tembl fOMaIIHUX 3aJAHUH
Tounsle TpeOoBaHUS, KOTOPBIM JOJKEH YIOBJIETBOPATH CKiaJ, wu3ioxkeHsl B [lpukaze
Munsapasconpaszsutus PO or 23 asrycra 2010 r. N 706H "OO6 yrBepxaenuu IlpaBun xpaHeHus
JIeKapCTBeHHBIX cpeacTB". [Iponucraite ero TeKCT.

HaiimuTe B 5TOM TEKCTE€ OAWH IMYHKT U OJWH a03all, KOTOphIe MHTEPECHBI BaM KaK pa3paboTUHKYy.
Beimummmre nonpo6Hocty T3, KOTOpBIE BRI Y3HAIH U3 STOTO TEKCTA:

MunnManbHas 9acToTa CHATHS ITOKa3aHUH JaTuHKa.

Cpoxk xpaHeHusl JIOrOB.

MuHauManbHas IUIOMIAEL CKIaaa.

Hcxons 3 Tabauipl ¥ pUCyHKa TOMOJIOTHH TTOCYUTANTE CTOMMOCTD PEIICHHIA.
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[To uroram, oIeHUTE, HACKOJIHKO BEITUKA Pa3HUIIA CTOMMOCTH OCHAIICHUsS CKJIa/la yCTPOWCTBAMU
TOHM WM WHOU TexHoJoTun. Kak ObI BBl 0XapaKTepru30BaIA PEIICHUS TI0 IMapaMeTpam IieHa/KadecTBo?

Ucnons3ys nokanbusii MQTT-cepBep, BHIMOTHUTE CIEAYIOUTUE 3aJaHUS:

[TpoBepbTe, YyBCTBUTENBHBI JTU HA3BaHUS TOIHUKOB K PETHCTPY.

MOo’KHO JI TIOCTIaTh COOOIIIEHUE cpa3y BCEM CyOTONmMKaM omnpenenéHnoro Tonuka? [peamnonoxum,
4TO y Bac ecTh Tomnuk light, B HéM Tonuku lampl u lamp2, 1 BbI XOTUTE MOCIATh CUTHAI BCEM JIaMIIOUKaM
BKJTFOUUTHCA.

byner nu paboTaTh NOAIMCKA HA TOMUK, €CJIM B KOHLIE HA3BaHUS TOMHKA J00aBUTh CUMBOJI «/»? A
€cJii B Hayase?

Yro Oyzer, eciu BeI3BaTh mosquitto pub ¢ kirouom -1?

N3yuuTe, uro Takoe retain. OTnpaBbTe COOOUIEHHE C KIIFOYOM -T, HO BaKHO, YTO B 3TOT MOMEHT
emé He JOJDKEH ObITh 3amylleH MOMUCUMK. 3aTeM 3alyCcTUTe MoAnucKy. Yro npousoiiner? Uto Oyzer,
€CITM TIOJMHMCYHMK 3aKPBIT M 3aTeM 3aIylleH 3aHoBO? YTO, €Clii OCTaBUTh BTOPOE COOOIICHUE C TEM XKe
KIt0ouoM? UToOBI BEpHYTH BCE K MPEKHEMY COCTOSHUIO, OTIIPABHTE IIYCTOE COOOIIEHUE C KITIOUOM -I.

Wzyuute, uto Takoe «llocnemuss Boins u 3aBemanue» (Last Will and Testament). J{nst aToro mpu
nyOJIMKAallMK HE 3aJaBaliTe TeIo COOOINEHHs, HO yKaxkuTe mapamerpbl --Will-topic u --will-payload -
HA3BaHME TOMHKA U COOCTBEHHO TEKCT «3aBellaHUs». B pe3ynbrare, €ciiu Bbl B IPyroM OKHE 0(OpMHUTE
MOAINKCKY Ha 3TOT TOMHMK, U MU3JaTeNb (mosquitto pub) He3arIaHUPOBAHHO OTKIIFOYUTCS, TO MOAMUCYUK
(mosquitto_sub) momy4uT OT cepBepa «3aBeranue». OOpaTuTe BHUMaHUE, 9YTO KOMaHIa mosquitto pub B
YHCTOM BUJE OTIPABISET COOOIIEHUE U Cpa3y OTKII0YaeTcs 0e3 aBapUiHOTO 3aBEPILICHNUs, I0O3TOMY Y Bac
HE TIOJIYYUTCS CAETATh 3TO 3ajaHue cpasdy. [lomymaiiTe, Kak CMOIENIHMPOBAThH CIydai, KOTJa WU3IaTelb
MOJIKJIFOUAETCS Ha KAKOE-TO BPEMs U 3aTEM BHE3AITHO OTKJIFOYAETCS.

14.1.5. 3auér

[Toctpoiite rpaduk nokazaHui JaT4yWKa OcBeLIEHHOCTU. [IpoBenuTe IKCHEPHMEHTHI: 3aKpouTe
IIPOCTPAHCTBO BOKPYT JaTduka pykoil. Ilpocneaure, kak OyneT MEHATHCS OCBEIEHHOCTh. BuaHo 11 Ha
rpaduke Nneriro rucrepesuca?

ITpu nmomomm Node-RED nanenu 3actaButh Artik Murath cBeToauo10M (TpaJIUIIMOHHAS 33a4a -
anayior Hello World).

ITpu nmomoum mexanusma "IlpaBun" (Rule) cepBuc MammHHOro OOy4eHHUS BBECTH HEKOTOPOE
KOJIMYECTBO JAaHHBIX B KaueCTBE TPEHHWPOBOYHOW BHIOOPKH. 3aTeM BbLAATh MPOrpaMMe HENpaBUJIbHBIE
JlaHHbIe, ¥ OHA ABTOMATHYECKU OMPEJENUT, YTO OHM HE IMONaJaloT B OOBIUHBIA AMANa3oH IaHHBIX.
[Tokazatp 4TO 3TO OyJET COOTBETCTBOBAThH Clydaro, KOTJa MalllMHA yexaja U oKa3ajaach B HOBBIX IS
ce0st KoopuHaTax (OTKJIOHUJIACh OT MapuIpyTa).

14.1.6. TeMbl KypcOBBIX IPOEKTOB / KYpCOBBIX padoT
Pa3pabotka cucrembl Ha 6a3e loT-ycTpoiicTB 118 MOHUTOPHHIA BIAQXXKHOCTH M TEMIIEpaTyphl Ha
(bapMareBTHUECKOM CKJIaJie
Pa3pabotka cucremsl Ha 6a3e loT-ycTpoiict "Cucrema KOHTPOJIA U yIIpaBiIeHHs TOCTyIOM"
Pa3pabotka cucremsl Ha 0a3e [oT-ycTpoicTB U1t opraHu3anuy aJaiTUBHOIO OCBELIEHHE B oduce
Pa3pabotka cucremsl Ha 6a3e loT-ycTpoiicTB "YMHBIN MycOpHBIN KOHTEHHEP"
Pa3pabotka cucremsl Ha 0aze loT-ycrpoiicT "YMuas Temuna”

14.2. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM IJisl JUI ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIM/I10B
21.]'[5[ Juln; € OrpaHUYCHHBIMHM BO3MOXXHOCTAMHU 3O0POBbA W HWHBAJIMAOB TIPCAYCMOTPCHBI
AOHNOJHHUTCIBHBIC OIICHOYHLIC MATCPpHUAJIbI, ICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_Ie 14.

CornacoBaHa Ha noptane Ne 37657 14



Tabmuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX OIEHOYHBIX
MaTepHuasioB

@DopMbI KOHTPOJISI U OLIEHKH
pe3yabTaTOB OOYUECHHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, IMCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
MeToIaMuU

C orpaHuyYeHUsIMU 110
00IIeMeTUIINHCKUM
MOKAa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IIPOBEpPKA
METO/IaMHU MCXO/S U3 COCTOSTHUS
oOyuarolerocss Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAMU 10 OLEHOYHBIM MATEPUAJIaM ISl JTUI[ ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS M HHBAJIUAOB TMpPEIyCMaTpHUBAETCS
noctymHas popma MmpeaoCcTaBICHHS 3aIaHUi OIICHOYHBIX CPEJICTB, & IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOI opMe ¢ yBEITHMUECHHBIM HIpUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPAOIEPEBO/IA.

Jlutiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEIHMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
nocTyrHas (opMa mpeIocTaBiIeHrs OTBETOB Ha 3a/IaHUsI, @ UMEHHO:

INHUCBbMCHHO Ha 6YM8.FC;

Ha6op OTBCTOB Ha KOMIIBIOTEPEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYT' aCCUCTCHTA,
MMpeaACTaBJICHHUE OTBETOB YCTHO.

[Tpouenypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHHUS JIMI C OrPAaHWUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI U MHBAJIMJOB 0 AUCLUIUIMHE MpEeIycMaTpUBaeT MpeAocTaBlieHHe MHpopManuu B (opmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3710POBbsI U BOCIPUATHS HH(POPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHM:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HAapYIIeHUusIMH cJIyXa:

B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA,;
B MIEYaTHOH (opme.

I[.Tlﬁ JIMI ¢ HAPYIICHUSAMMA OIIOPHO-ABUIaTCJIbHOT0 almapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH JI JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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