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BbIYHCJIUTEJbHBIX CHCTEM

Kypc: 3

Cemectp: 5, 6

YuebOnsrit man Hadopa 2020 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 5 cemecTp 6 cemecTp Bcero Enununner
JlaboparopHbie pabOTHI 36 0 36 4acoB
Kontpons camocrostensHOM paboThl 0 36 36 4acoB
(KypcoBoii IpOEKT / KypcoBasi paboTa)

3 |Bcero aymuTOpHBIX 3aHATHI 36 36 72 4acoB

4 | CamocrosTenbHas paboTa 72 36 108 4acoB

5 |Bcero (0e3 sx3amMeHa) 108 72 180 4acoB

6 | OOmas TpyI0eMKOCTh 108 72 180 4acoB
3.0 2.0 5.0 3.E.

3auér: 5 cemecTp
KypcoBoii npoekt / kypcoBasi pabota: 6 cemectp

Tomck
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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (crenmasnibHOCcTH) 10.03.01 MHbopmarmonnas 6e3omacHoCTh, yrBepxkaeHHOro 01.12.2016 rona,
paccmoTpena u onobpeHa Ha 3acenanuu kapenpsl KUBOBC «  » 20 roma, MPOTOKOI
Ne .

PazpaboTuuk:

CTapIIuii penoaaBarenb Kadeapa
KHMB2BC O. B. IlexoB

3aBenyromuii odecrieunBaroen kag.
KHMB2BC A. A. lllenynanos

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan Ob . B. Kpyunnun
3aBenyromnuii BeITycKaroIen kag.

KHNBOBC A. A. lllenynanos
OKCIEPTHI:

JlonieHT Kadeapbl KOMIIEKCHON MH-

(hopmanmoHHON 0€30MaCHOCTH DJIEK-

TPOHHO-BBIYUCIIUTEIBHBIX CUCTEM

(KNB2BC) A. A. Kones

JlonieHT Kadeapbl KOMIIEKCHON MH-
(dhopmanroHHON 6€30MacHOCTH DJIEK-
TPOHHO-BBIYUCIIUTEIBHBIX CUCTEM

(KNB2BC) K. C. Capun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OCHOBHO¥H TENIbI0 M3yYEHUS JUCIUIUTHHBI SBISETCS (DOPMUPOBAHNE TEOPETUUECKUX U TPAKTHYIEC-
CKHX HaBBIKOB IO pa3pabOTKe Ha/IEeKHBIX, KaUeCTBEHHBIX cucTeM Ha 0ase [oT ycTpoiicTB ¢ mpuMeHeHueM
COBPEMEHHBIX TEXHOJOTUN MTPOTrpaMMHUPOBAHHUS.

1.2. 3amaum AMCHUIIIMHBI
— 3ajaud JUCHUILUIMHBL: (POPMUPOBAHUE W PA3BUTHE TEOPETUYECCKUX 3HAHUN OCHOBHBIX METO-
JIOB MIPOTPAMMHPOBAHHUS;, TTOTyUYEHUE MPAKTUIECKON MOATOTOBKH B 00J1aCTH BBIOOpA M MMPUMEHEHUS TeX -
HOJIOTHH TIPOTPaMMHUPOBAHUS JIJIS 3a7ad aBTOMATU3aluu 00pabOTKH HH(DOPMAIIHH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctumnnuna «Texnonorun Uuatepuera Bemiei» (OT/.B.01) ornocurcs x 6moxy OT/I.B.01.

[TpenmecTByOIMKUMU JUCUUIUITMHAMY, (GOPMUPYIOIIMMHU HadalbHble 3HaHUS, SBISIOTCS: TexHoO-
run MuTepHera Beuieil, besonacHocTh omepannoHHBIX cucteM, bezonmacHocth cereii OBM, besomac-
HOCTh cucTeM 0a3 maHHbIX, MHpopmaruka, Opranuzauus OBM u BbruuciuTenbHbIx cucteM, OCHOBBI
IPOrpaMMHUPOBAHUS, SI3bIKH IPOrPAMMUPOBAHHUS.

[Tocnenyromumy JUCHIMIIIMHAMU SABJBSIIOTCS: TexHonoruu MHTEepHEeTa Bemel, 3aunTa BhITyCKHON
KBATH(PHUKAIMOHHON pabOThI, BKIFOUAs TIOATOTOBKY K MPOIIEType 3aIIUTHI U MPOLETyPY 3aIHTHI.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-2 crnocoGHOCThIO MPUMEHATH MPOrPaMMHBIE CPEICTBA CUCTEMHOIO, IPUKIIAJHOTO U CIIe-
LIMAJIbHOTO Ha3HAUYEHUS, THCTPYMEHTAJIbHbIE CPEJCTBA, A3BIKM U CUCTEMBI IPOIrPaMMHUPOBAHHUS ISl pellie-
HUS Ipo¢eCcCHOHANIbHBIX 33/1ay ;

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00yJatOIUNACS T0JIKEH:

— 3HaTh COBPEMEHHBIE TEXHOJIOTUU U METOJbl IPOrPaMMHUPOBAHUS; TOKA3aTEIN KayeCcTBa Ipo-
IPaMMHOT0 00ECTIeYEeHNUs; METOAOIOTHH U METO/Ibl TPOEKTUPOBAHHUS TPOrPAMMHOI0 00eCIIeUeHus; METO-
JIbl TECTUPOBAHUSI ¥ OTJIAJIKU IIPOTPAMMHOTO O0OecreueH sl; MPUHIIUIIBI TOCTpOeHus cucteM Ha 6aze loT-
YCTPOMUCTB, a TaKke crocoObl ux 3(pPEKTUBHOM pean3aum.

— ymeThb (hopMUpoBaTh TpeOOBaHUS U pa3padaThiBaTh BHEIIHNE CHEIU(PUKALUM 115 pa3padarbl-
BaeMo cucteMmbl Ha 0a3e loT-ycTpoiicTB; mmaHupoBaTh pa3pabOTKy CIOXKHOW cucTeMbl Ha Oaze loT-
YCTPOUCTB; IPOEKTUPOBATh CTPYKTYPY M apXUTEKTYpy cucTeMbl Ha 6a3e loT-ycTpoiicTB ¢ ncnonb30BaHM -
€M COBPEMEHHBIX METOJO0JOTHI; MPOBOIUTH BHIOOP 3((EKTUBHBIX CIIOCOOOB peain3aluy CTPYKTYp CH-
cteMbl Ha 6a3e loT-ycTpoiicTB npu perieHun npohecCHOHANbHBIX 33/1a4.

— BJaJeThb HaBbIKaMHU pa3paOOTKH, JOKYMEHTHPOBAHUs, TECTUPOBAHUS U OTIAIKU CHCTEM Ha
6a3e [oT-ycTpoiicTB B COOTBETCTBUM C COBPEMEHHBIMHU TEXHOJIOTUSMHU U METOJIaMH pa3pabOTKU; HaBbIKa-
MU pa3pabOTKU MPOrPaMMHOM TOKyMEHTaIUH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTaBIIsACT 5.0 3a4eTHBIX €AWHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI

Bunbl yueOHOM AesITeIBHOCTH Bcero uacos CemecTpsl

5 cemectp 6 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 72 36 36
JlaboparopHbie pabOTHI 36 36 0
KonTpoas camocTosTensHON paboThl (KypcoBOH 36 0 36
POEKT / KypcoBasi pabora)
CamocTosiTenbHas paboTa (Bcero) 108 72 36
BrinonHeHne KypcoBoro npoexTa / KypcoBoit 36 0 36
paboThI
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Brimonnenue noManrHux 3agaHun 40 40

OdopmieHre 0T4eTOB 110 Ja00PaTOPHBIM 32 32

paboram

Bcero (0e3 ax3amena) 180 108 72
OO01mas Tpy10eMKOCTb, 4 180 108 72
3auetHble EauHuIb! 5.0 3.0 2.0

5. Conep:xanue JTUCUMILIIHHBI

5.1. Pa3zgesnl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
Jla6. | KII/KP, | Cam. Hacos dopmupyembie
Ha3zBanus pa3zienoB AUCHUILIMHBI (Ge3
paob., 4 q paob., 4 KOMIICTCHITUN
9K3aMeH
a)
5 cemecTp
1 DneKTpOHHBIN 3aMOK 6 0 16 22 [K-2
2 MOHHMTOPHUHT BJIAXXKHOCTH U TEMIIEPATypPhI 6 0 14 20 [1K-2
Ha (papMalLeBTHYECKOM CKIIa/Ie
3 Kak yctpoena pabota ¢ cetsimu B Mbed? 6 0 14 20 |IIK-2
4 Uzyuenne npotokona MQTT 10 0 14 24 [K-2
5 Pabora ¢ obmakom 8 0 14 22 |IIK-2
Hroro 3a cemectp 36 0 72 108
6 cemecTp
6 Pa3paboTka MHANBUAYAIBHOTO MPOEKTa Ha 0 36 36 36 [IK-2
0ase TexHosoruilt Murepuera Beuieit
Hroro 3a cemectp 0 36 36 72
Hroro 36 36 108 180

5.2. Pa3nenbl JMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00eceYuBAKIIMMH (MpeabL Ty IIUMHU)
U o0ecreynBaeMbIMU (MOCTEYIOMIMMH) THCHUTLTHHAMU
Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H
obecrneunBaeMbIMH (ITOCIEIYIOIMMU) TUCIUTUTHHAMHY TIPEICTaBICHBI B Tabumie 5.2.
Tabmua 5.2 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H
No pa3nennoB JaHHOUM NUCIMIUIMHBL, I KOTOPBIX HEOOXO0IUMO
U3ydeHHe 00eCTIeUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTHH

HawnmenoBanme JUCIUITIIINH

1 2 3 4 5 6
[IpenmecTByroue AUCHUILIMHbI
1 Texnonoruu MuTepHeTa Beuiei + + + + +
2 be30macHOCTh ONEepalMOHHBIX CUCTEM + +
3 bezonacHocTs ceteit OBM + +

4 Be3oracHOCTh CUCTEM 0a3 TaHHBIX

5 Uudopmarnka + + + +

Fl++ ]+ |+ ]+

6 Opranuzanus 9BM u BeuncauTeb-
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HBIX CUCTEM

7 OCHOBBI ITPOrPAMMUPOBAHHUS + +

8 SI3bIKM MpOrpaMMHUPOBAHUS + +

[Tocnenyromue TUCIUITITUHBI

1 Texnonoruu UuTepHeTa Bemieit + + + + +
2 3amnuTa BbIMYCKHOW KBaTU(UKAITMOH-
HOU paboThI, BKITIOYAS MTOATOTOBKY K N N N N N

IPOLEAYpPE 3aUTHI U IPOIEAypPY 3alllu-

ThI

5.3. CooTBeTCcTBHE KOMIIETEHUM I, opMHUPyeMbIX NP U3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tadmuie 5.3.
Tabmuma 5.3 — CooTBETCTBHE KOMITETCHIINMA, (POPMUPYEMBIX MTPU U3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -

TN
Kommerennu Bunesl 3anathii
DOpMBI KOHTPOJIA
u JIa6. pab. KCP (KII/KP) Cawm. pa6.
T1K-2 + + + Homamraee 3aganue, OT4ET 110

nabopatopHoii paboTe,
KoncynernpoBanue, Beictyre-
HUe (IOKJIax) Ha 3aHATHH, TecT,
OTt4er o KypcoBOMY IPOEKTY /
KypcoBoii paboTte

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHU3anMU 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHble padoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT
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HasBanwust paznenon HaumenoBanwue 1abopaTtopHbIX padboT prﬂoei\:KOCTB’ qz(z&hézg Z:L\:;Ie
5 cemecTp
1 DnexTponHslii 3aMok | Hagano paGoTsl ¢ MUKPOKOHTPOJLIEPOM 2 I1K-2
Bxonp! 1 BBIXOJIbI MUKPOKOHTpPOJLIIEPA 4
Hroro 6
2 MOHUTOpPUHT 3HAKOMCTBO C CEHCOPAMH 2 I1K-2
BIIAAKHOCTH 1 RTOS na nmpumepe Mbed OS 4
TeMIepaTypsl Ha
(hapMareBTHIeCKOM Hroro 6
CKJIajJe
3 Kak ycTpoena pabora | Pa6ora ¢ Wi-Fi B Mbed 6 ITK-2
c cetsimu B Mbed? Vitoro 6
4 N3y4yenue npoTokosa | 3HaKoMCTBO ¢ npotokonoM MQTT 2 I1K-2
MQTT MQTT-xmment B Python 4
MQTT B Mbed 4
Hroro 10
5



5 Pabora ¢ o01akoM

beictpsrii crapt ¢ IBM Cloud

ITK-2

[TepBoe npunoxeHue B obIaxe

Hroro

Hroro 3a cemectp

36

Hroro

36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocTrosiTe1bHasi padoTa
Bunasl camoctosiTenbHOM paboThl, TPYAIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
Bunael camocrostensHor | Tpynoemkocts, | DopMupyemblie
HasBanus paznenon a Py ’ pMHDY @DopMBI KOHTPOJIS
paboThI q KOMITETEHIIUU
5 cemecTp
1 DnexTpOoHHBIH OdopmieHne 0T4ETOB 110 8 I1K-2 JlomalHee 3ananue,
3aMOK nabopaTtopHbeIM paboTam Otuer no nabopa-
BrimonHeHne qoMantHux 8 ,TFOPHOH pabore,
. T
3aJlaHui cc
Uroro 16
2 MOHUTOpPUHT OdopmiteHre 0TYETOB TIO [1K-2 HomaniHee 3aganue,
BJIQKHOCTH U nabopaTopHBIM paboTam Otuet o nabopa-
TEeMIEpaTyphl Ha TR y— 8 TfopHon pabore,
apMaIreBTHIEeCKOM . T
(bapmaue CCKOM | 3 nammit ce
cKJaze
Uroro 14
3 Kak ycTpoena OdopmiteHre 0TYETOB TIO 6 [1K-2 JomaniHee 3aganue,
paborta ¢ ceTssiMu B | TaOOpaTopHBIM paboTam Otuer no nabopa-
(7 ~
Mbed: BrinonHenue noManrHux 8 ;op HoOfi pabore,
3aJaHui eeT
Hroro 14
4 N3zyuenue OdopmieHre 0TYETOB 110 6 [1K-2 JlomariHee 3aaHue,
npotokona MQTT | maGopatopHbiM paboTam Otuer no nabopa-
TOPHOM T
BrinonHnenne noMamHux 8 OpHOH pabore,
N Tect
3aJlaHui
Hroro 14
5 Pabota c o6makom | OdopmiieHre 0T4ETOB TIO 6 [1K-2 Jlomaminee 3a1anue,
nabopatopHbeIM paboTam Otuer no nabopa-
BremonHeHHe qOManTHuX 8 ,TFOPHOH pabore,
3a1aHui cet
Hroro 14
Hroro 3a cemectp 72
6 cemecTp
6 PazpaboTtka Brinonnenne KkypcoBoro 36 [K-2 OT4eT Mo KypcoBo-

WHIANBUAYAJIIbHOTO

IpoeKTa / KypcoBOH pa-

My IIPOEKTY / Kypco-
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poeKTa Ha 6aze 00ThI Bo# pabote, Tect
TEXHOJIOTU I | Hroro 36

WuTepHera Bemieit

Hroro 3a cemectp 36

Hroro 108

10. KypcoBoii mpoekT / KypcoBasi padota
TpynoeMKoCTh ayTUTOPHBIX 3aHATUH U (GOPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBINOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcoOBOM paboThI pecTaBiieHbl Tadmuie 10.1.
Tabmuua 10.1 — TpynoeMKoCTb ayJUTOPHBIX 3aHATUN U (pOpMHUpYEMBbIE KOMIIETEHLIN B paMKaX BBIIIOJIHE -
HUSI KypCOBOTO IIPOEKTa / KypCcOBOM pabOThI

TpynoeMkocTh
N Py > | @opmupyemble
HaunmenoBanue aymuTOpHBIX 3aHITHI
. KOMITETCHIIUHI
6 cemecTp

PazpaboTka HHIMBUAYABHBIX IPOEKTOB Ha 0aze TexHonorut Mu- 24 [1K-2
TEepHETAa BEUIEeH.
Koncynpranmm ¢ npenoaBareniem mo X0y BBITIOJTHEHUS padOoThI
[IpencraBnenue npeanaraemMoro uisk peaju3ali IpoeKTa CUCTe- 4
MBI.
Hroro 3a cemectp 36

10.1. TembI KypCOBBIX IPOEKTOB / KyPCOBBIX padoT

[IpumepHas TeMaTHKa KypCOBBIX TPOEKTOB / KyPCOBBIX padoT:

— Paspabotka cuctemsl Ha 6a3e [oT-ycTpoilcTB 1JI1 MOHUTOPUHIA BIAKHOCTU M TEMIIEpPaTyphl
Ha (papMareBTHYECKOM CKJIa/ie

— Paszpabotka cuctemsl Ha 6a3e loT-ycTpoiicTB "Cructema KOHTPOJIS U YIIPaBIeHUS JOCTYIoM"

— Paspabotka cucremsl Ha 6aze loT-ycTpolcCTB A OpraHM3aluy aJalNTHBHOIO OCBELICHUE B
oduce

— Paspabortka cuctemsl Ha 6a3e loT-ycTpoiicTB "YMHBINA MycOpHBI KOHTEHHEp"

— Paspabortka cuctemsl Ha 6a3e loT-ycTpoiicTB "YMHuas Terummna"

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banabHble OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
N MakcumanbHbIN MaxkcuMalibHBII
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn va 1-yro KT ¢ |  6amr 3a mepuon
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI] ceMecTpa
5 cemectp
JloMarraee 3aganue 10 10 10 30
OTuet no nmabopaTopHOii 10 20 10 40
pabote
Tect 10 10 10 30
Hroro makcumym 3a nepu- 30 40 30 100
on
Hapacratomum urorom 30 70 100 100
6 cemecTp
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BricTymuienne (okaam) Ha 30 30
3aHATUU

KouncynbtrpoBanue 3 3 3 9
OTyer 1o KypcoBomMy 31 31
MIPOEKTY / KypcoBOi pabo-

e

Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 13 13 74 100
on

Hapacraromum ntorom 13 26 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU TMpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOIHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraenio)
2 (seynOBICTBOPHTENbHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieueHrue TUCIUIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. KupcanoB, 3.A. O6paboTka MHPOPMAIIUK B MPOCTPAHCTBEHHO-PACTIPEIECTICHHBIX CUCTEMAxX
PAIMOMOHUTOPUHTA [ DIIEKTPOHHBIN pecypc|: CTATUCTUUECKUH M HEHPOCETEBOM MOAXObI [ DIMEKTPOHHBIN
pecypc] : yae6Hoe mocodue / D.A. Kupcanos, A.A. Cuporta. — DneKkTpoH. 1aH. — Mocksa : OU3MaTiuT,
2012. — 344 c. — Pexum npocryna: https://e.lanbook.com/reader/book/59646 (mara oOGparmenus:
05.03.2021).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. Opnos C.A. TexHonoruu pa3paOOTKH MPOTPAMMHOIO obecrieucHus. Pa3paboTka CIIOKHBIX
MIPOrPaMMHBIX CHUCTEM : YuebHoe mocobue st By3oB / Cepreit Anexkcanaposuyd Opros. - CII6. : ITutep,
2002. - 464 c. : un. - (YueOHuK 1151 By30B). (Haymmuue B ouommoreke TYCVYP - 25 9k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. COOpHHMK METOIMYECKUX yKa3aHUH JUIsl BBINOJIHEHUS NPAaKTUYECKUX 3aJlaHuil U Jiaboparop-
HeIXx pabor kypca "loT Axamemus Samsung" [DnekTpoHHBIH pecypc]: — Pexum gocryma:
https://drive.google.com/drive/folders/1989sU3qeol SSKbDFGxaTbf4BUr AJRZd (mata oOpamieHus:
05.03.2021).

2. COOpHHMK METOAWYECKUX YKa3aHUW JJISl BBHINOJHEHHS JOMAIIHUX 33JaHUA M CaMOCTOSTENb-
HeIXx pabor kypca "loT Axamemus Samsung" [DnekTpoHHBIH pecypc]: — Pexum gocryma:
https://drive.google.com/drive/folders/ I WyYAgYtnPJi bJ1Rr8fGyJCglHHAvchs (mata  oOpamieHus:
05.03.2021).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI
1. HanuonanbHbI OTKpEITEI HHCTUTYT « MHTYUWUT» — intuit.ru.

2.  JHokymenTtarus si3bika C++ — http://devdocs.io/cpp/

3.  JoxymenTanus si3bika Python3 — https://docs.python.org/3/

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTIMHBI

13.1.1. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT

JlaGoparopus 3amuTsl HHGOpMaIK B cucreMax MHTepHeTa Belei

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJII KyPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX Pa0OT), MOMEUICHHE JIJIsl TPOBEJCHHUSI TPYIIOBBIX U MHANBUAYAIbHBIX KOHCYIbTAINi, TOMEIIEHNE
JUTsl IPOBEJICHUSI TEKYIIIETO KOHTPOJIA U MPOMEKYTOUYHOM aTTecTaluu

634045, Tomckast obmactsb, T. Tomck, yi. KpacHoapmetickast, 1. 146, 707 ayn.

Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- Kommroreps! kinacca e Hike Intel Core 13-7100/DDR4 8Gb/Hdd 500Gb (16 mt.);

- Monyns UMDK-RFU ananrepa BHEIIHUX JAaTYMKOB; - - - MOAEM paguoceTn LoRa;

- monysib UMDK-LIT pgaTurika ecTeCTBEHHON OCBEIIEHHOCTH;

- moxyns UMDK-THP nar4yuka temmneparypsl, BIa>KHOCTH, JaBICHUS BO3yXa;

- monysib UMDK-6FET ynpaBnenusi Harpy3kaMy OCTOSIHHOTO TOKa;

- ucToyHUK nutanus 12 B 1,5A;

- ICTOYHHUK IHTaHus 5B 2A;

- monysie UMDK-LMT BHEmHUX TEPMOIATYMKOB;

- monysib UMDK-SOUND paTurika 3ByKOBOTO 1aBJICHUS;

- myasTuMeTp UT-139C;

- yHUBepcabHas Jadopatopusi Analog Discovery 2;
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- UMDK-PIR;

- STM32FODISCOVERY Otnagounas mara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-
MO), ST-LINK/V;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIUIaMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBAJIUJAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEM cllyXa, 000pylI0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEYyCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHDBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIE 3aaHUA
1. IIpeamnonoxum, 4TO Bac MOMPOCHIIN CIIENaTh CUCTEMY - MOXKAPHYIO0 CUTHATH3AIMIO s (hecTu -
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BaJIsl aBTOPCKOM MECHU B JieCy. DHEPronoTpeOiIeHne CUCTeMbl HE MMEET 3HA4eHUs, TaK Kak (eCTUBAID
JUTUTCS] BCETO HENENIO, U B CIIEIYIOLIEM IOy COCTOMTCS B IpyroM Mecte. OT Bac MONpOCHIIN clenaTh CH -
CTEMy MaKCUMaJIbHO AeméBoM. JlaTunk Ha 0a3e Kakoil MHKPOCXEMBI BBl BbIOepeTe?

SHT21

LMTO1

LM75

BME280

2. [Ipenmosnoxxum, 4TO BaM MOCTaBWIIN 33Jlauy clielaTh CUCTEMY - aBTOMAaTHYECKUI HHKYOaTop 1Uis
ubluiT. [lorpemHocTs u3MepeHus: TeMiepaTypbl B TaKOW CHUCTEME He JOJDKHA mpeBbimath 0,3 rpagyca
no [lenbcuro. Jlatunk Ha 6a3ze kakol MUKPOCXEMBI BBl BhIOepeTe?

LMTO1

BME280

LM75

SHT21

3. Kakas u3 maHHBIX TEXHOJIOTHI criocoOHa 00pa30BBIBATH CAMOOPTAaHU3YIOIIYIOCS STYCHCTYIO CETh
(mesh-ceTp) Mo yMomuaHuto, 6€3 TOMOJHUTEIBHBIX YCUITHI?

WiFi

ZigBee

Bluetooth

LoRa

4. HazBanme JSON (JavaScript Object Notation) o3HauaeT, 4To 3TOT Popmar...

bt mpunyman, 4To0bl 100aBUTH K SI3bIKY Java BO3MOKHOCTH CKPUIITOBOTO MPOTPaMMHUPOBAHUS

Brin yxe B manmpHEiIeM ananTUpoOBaH IS HYX s3bIka JavaScript, a n3Ha4anbHO HA3BIBAJICS IO-
Apyromy

MoseT UCTIONIB30BaThCSI TOIBKO B sA3bIKe JavaScript

Hcropuuecku nossBUiICs B si3bike JavaScript 11 nmepenaun faHHbIX B IHTEpHETE

5. Ecniu cuuTath MOCHMMBOJIBHO, TO HAUMEHBIIUH 00BbEM MPU MPOYMX PABHBIX BCeraa OyneT UMETh
coobmieHue B popmare. ..

HTML

YAML

JSON

XML

6. JlomycTuM, 4TO Bbl KOHCTPYHUPYETE YCTPOMCTBO, KOTOPOE JOJIKHO 3HAThb O TOM, OTKPBITA JIU
neepb. Kakoii mexanusm npotokona MQTT cTouT ucmosap30BaTh, YTOOBI HOBBIC TOAMUCYUKH Cpa3y y3Ha-
BaJIM CTaTyc ABepu?

Retain

Network Pipe

Last Will

QoS

7. Mexaan3zm MQTT, HazbiBaemsrit “3apemanne” (“Last Will”), ucrons3yercsi, 4ToObI:

YBeIOMUTH MOANKUCYUKOB O TOM, YTO €CTh IMPoOJieMa Ha CTOPOHE U3/1aTels

OcTaBuTh COOOIICHHUE “0 BOCTpEOOBaHUS’, TO €CTh CAENIATh €r0 JOCTYITHBIM ISl HOBBIX TTOJITHC-
YUKOB

["apanTupoBath JOCTaBKY COOOIIECHUS

YBeOMUTH U3J1ATENsI O MPOOIIEME C CEThIO

8. Uro takoe GPIO?

Peructpsr priaro Tekymiero cocTosHUS IpoIeccopa

Peructpsl BBOAa-BbIBOJa OOIIETO HA3HAUCHUS

HHnekcHble perucTpel

Peructpbl sHEproHe3aBUCUMOM MAMSITH YCTPOMCTBA

9. Pene, o cpaBHEHMIO C TPAaH3UCTOPOM, UMEET CIIEYIOIIEE TPEUMYILIECTBO:

CxopocTh cpabaThIBaHHS

[TonHas anekTpryeckast U30s1UKs OT BBIXOJHON MOITHOM LENH

KomnakTHOCTB
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Menbni U3HOC
10. Ilepen Bamu mpocToii ko npumepa aiis Paho 8 MQTT:

import paho.mgqtt.client as mqtt

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

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 xoHI1e nporpaMMbl BbI BUIUTE O€CKOHEUHBIN ITUKI OXKHUIaHUS. MOXKHO JTU OT HETO n30aBUTHCS?

[{ukn Henb3sl pa3pbiBaTh, MHAUE MpOrpaMMa IMepecTaHeT OXHJaTh COOOIIEHUsl OT cepBepa, U eé
paboTocrocoOHOCTh OyAeT HapyIlIeHa.

Ja, K MOXKHO pa3opBath pu nmomotnu GpyHkmuit loop start() u loop stop()

11. IlpeumyiiecTBa UCTONB30BaHUsA MOCk-00BEKTOB B TOM, YTO OHH. ..

[To3BoMIsAIOT N30ABUTHCS OT OMIMOOK KOMIMUJISILIUY, CBSI3aHHBIMU C MOJIKIIOYEHHUEM HECYIIECTBYIO-
mux OUOIINOTEK.

3a1uIIaT BXOAbI M BBIXO/IbI YCTPONCTBA OT MOAAYHN W30BITOYHOTO HAIPSKEHUS, U KaK CIIECACTBHE,
BBITOpAHUSI.

YCKOpSIIOT TECTUPOBAHKE U OTJIAAKY CUCTEMBI B CITydae, €CJIM 3aMEIaeMblii MU OOBEKT CIUIIKOM
MeIJICHHBIN

[To3BOMISAIOT TECTUPOBATH JIOTUKY PAOOThI CUCTEMBI B OTCYTCTBHE (PU3NUECKUX OOBEKTOB

12. B ofHO#M 13 CUCTEM MOHUTOPWHTA BIAXXHOCTH M TEMIIEpaTyphl Ha (papMaIieBTUUECKOM CKJIAJe
JATYUKU B XOJIOMIbHUKE ONyCKAIOTCS B 0aHOYKH, 3alI0JTHEHHbIE TIIHKoeM. [[j1s uero?

UToObI 3aIUTUTE JATYHKU OT MEXaHUYECKOTO MMOBPEXKICHUS

YToObI 3aIIUTUTh AATYUKHU OT MEPEOXJIAXKACHUS

UYToObI MOBBICUTH YyBCTBUTEIHLHOCTH TATYNKOB

YToObI CTIIaANTh MMOKA3aHUs AaTYMKA B CIIy4ae OTKPBITUS JBEPIIbI

13. Jlyis1 pereHust Kakoi 3a/1aud BBl TOYHO He OyzieTe UCToNb30BaTh TexHoioruto LoRa?

W3mepeHne TeMneparypsl Tejla KOPOBBI

CHATHe noka3aHuil 37eKTpOHHBIX cueTunkoB JKKX

OTcnexuBaHuEe MECTOIOIOKEHHS TPAHCTIOPTA B PEaIbHOM BPEMEHU

DKONOTUYECKU MOHUTOPUHT PEKH HA TPEAMET CIIMBA MPOMBIIIIIEHHBIX OTXO/I0B

14. Kak nocturaercsi yHUKaIbHOCTh uaeHTHGHKaropa ycrpoiictBa (DevEUI) B ceTsix LoRa?

[IpousBoauTENs KOHEYHBIX YCTPOWCTB Ha3zHAYaeT MACHTU(UKATOP U3 AHMANa30HA Pa3pelIéHHBIX
aZpecoB

Hukak He nocturaercs, UACHTHPUKATOP MOKHO CBOOOHO MEHSTh

[TpousBoautens npuémonepenardukoB LoRa, komnanus Semtech, mpucBanBaeT uaeHTHGHUKATOD
KOXKJIOMY YHUITY

15. Tloyemy HEe CTOMT AenaTh MEPHO ONPOCa AATYUKOB MEHbBIIE | MUHYTHI, €CJIH MBI paboTaeM C
cucremoit LoRa?

OTtnpaBka M nepecbuika COOOLIEHUI 3aHUMAET CIUIIKOM MHOTO BPEMEHH, IIO3TOMY 3TO CO3/1acT
“3aTop” B ceTH

ITepuon menee 1 Munythl He nogaepxkuBaercs RIOT OS

ApXUTEKTypa MUKPOKOHTPOJIIEpA HE MO3BOJISIET HA3HAYUTD MIEPUOA APOOHBIM YHCIOM

Jlatuuk He ycneBaeT oiupoBaTh MOKA3aHU

16. K xakomy u3 ypoBHel moaenu OSI OTHOCHTCS Takoi acmekT, Kak (opma pa3bEMOB CETEBBIX
Kabenein?

DusnyecKkui

Ilepenaun naHHBIX
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CereBoit

TpancnopTHbIN

[IpuxnagHon

17. Kaxnpriit u3 ypoBHe# B aTanoHHbIX Mojensix OSI umu TCP/IP...

Ilepena€t nanHble HAIPSIMYIO HA COOTBETCTBYIOIUN YPOBEHb CUCTEMBI-aJpecaTa

OOGmraeTcst Co BCeMU YPOBHSAMH

OO01maeTcst TONBKO C HIKECTOSIINM H BBITIIECTOSIIUM YPOBHEM

18. LISTEN, CONNECT, ACCEPT, RECEIVE, SEND, DISCONNECT - 3T10...

[IpoToxomsl

CeTteBbie CITyKOBI

YpoBHM MOzIEIH

[TpuMuTHBBI CITYX)0

WnTepodeiicot

19. IIporokon MQTT-SN (Sensor Networks) Ha TpaHCTIOPTHOM YpOBHE IMPEAINOJaraeT UCIoib30-
BaHUE MPOTOKOJIA...

UDP

UDP-Lite

SCTP

TCP

20. B xaxoMm paanoauanazone padoraet WiFi?

915 MI'

108 MI'

868 MI'l

2450 MI'u

433 MI'n

14.1.2. Tembl 1a00paTOpHBIX padoT
3HAKOMCTBO C CEHCOPaMH
RTOS na npumepe Mbed OS
3HakoMcTBO ¢ ipoTokoioM MQTT
MQTT-knuent B Python
MQTT B Mbed
Beictpsiii crapt ¢ IBM Cloud
[TepBoe mpuinoxxkeHue B obake
Hauaiio paboTbl ¢ MUKPOKOHTPOJIIIEPOM
Bxo0/1p1 ¥ BBIXOJIBI MEKPOKOHTPOJIIEPA
Pa6ora ¢ Wi-Fi B Mbed

14.1.3. Temb! 10K12/10B
[IpoexT aBTOMaTH3UPOBaHOM crcTeMbl Ha 6aze [oT

14.1.4. Tembl fOMALIHUX 32 JaHUH
Tounble TpeOOBaHUS, KOTOPHIM JIOJDKEH YIOBJIETBOPATH CKIIAM, M3oxkeHb! B [Ipukaze Munsnpas-
coupasputus P® ot 23 asrycra 2010 r. N 706n "OO0 ytBepxkaeHuu IIpaBun xpaHeHUs JIeKapCTBEHHBIX
cpeacts". [IponucTtaiiTe ero TEKCT.

Haiinute B 9TOM TekcTe OJWH MYHKT U OJUH a03all, KOTOPble MHTEPECHBI BaM Kak pa3padoTUuKy.
Beimumure nogpodnoctu T3, KoTOpble BB y3HAIN U3 3TOTO TEKCTA!

MuHuMasbHas 4aCcToTa CHATHS MOKa3aHUM JaTYUKA.

CpoK XpaHEHUS JIOTOB.

MuHuMasnbHas 1I01AAb CKIIaa.

Wcxonst u3 TabIuUIbl M pUCYHKA TOTIOJIOTHH TTOCUUTANTE CTOMMOCTD PEIICHHIMA.

ITo uroram, OLlEHUTE, HACKOJIBKO BEJIMKA Pa3HUIAa CTOMMOCTH OCHALEHHUs CKJIaJa YCTPOMUCTBAMH
TOM WM UHOM TexHONMoruu. Kak Obl BBl OXapaKTepU30BaIu PEIICHUS 110 TapaMeTpam IieHa/KauyecTBO?

Ucnonb3ys nokansHbii MQTT-cepBep, BBIMOIHUTE CIIETYIONIUE 3aJaHUS:

[IpoBepbTe, 4yBCTBUTENIBHBI JIU HA3BAHUSI TOITUKOB K PETUCTPY.
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MOo:XHO 7 TIOCJIaTh COOOIIEHHE Cpa3y BceM cyOoTonukam omnpenenénHoro tonuka? [Ipeamonoxum,
4YTO y Bac ecTh Tonuk light, B HéM Tommku lampl u lamp2, 1 BeI XOTUTE TOCJIATh CUTHAJ BCEM JIaMITOUKaM
BKITFOUUTHCSI.

bynet nu paGotats moanucKka Ha TOMUK, €CIM B KOHIIE HAa3BaHMS TOMHMKA JO00aBUTH CUMBOI «/»? A
ecnu B Havaje?

Yro OyneT, ecnu BeI3BaTh Mosquitto pub ¢ kimrodom -1?

Wzyuute, uro Takoe retain. OTnpaBbTe COOOIIEHHE C KIIOYOM -, HO BaXXHO, YTO B ATOT MOMEHT
ené He JOJDKEH OBITh 3ammyIieH MOANMMCYUK. 3aTeM 3amycTuTe moanucky. Yro mpowusoitner? Urto Oymet,
€CJIM MOJMMCYMK 3aKPHIT M 3aTe€M 3alylieH 3aH0BO? UTo, €CIM OCTaBUTh BTOPOE COOOIICHHE C TeM Ke
KI1t09oM? UTOOBI BEpHYTh BCE K MPEKHEMY COCTOSTHUIO, OTIPABbTE MYCTOE COOOIICHUE C KITIOUOM -T.

Wzyuute, uto Takoe «I[locnenusis Bons u 3aBemanue» (Last Will and Testament). s aToro npu
MyOMKaluy HEe 3aJjaBaliTe TEJIO COOOIICHHS, HO YKaXkuTe mapamerpsl --will-topic u --will-payload - Ha-
3BaHME TOMHKA U COOCTBEHHO TEKCT «3aBelIaHus». B pe3ynbTare, eciiu Bbl B IPYroM OKHE 0(hOpMHUTE TOA-
MMMCKY Ha 3TOT TOINHMK, W H3JAarenb (mosquitto pub) He3armmaHHPOBAaHHO OTKIIOYHUTCS, TO TOIMUCYHK
(mosquitto_sub) momy4yuT OT cepBepa «3aBemanue». OOpaTuTe BHUMaHKUE, YTO KOMaHAa mosquitto pub B
YHCTOM BUJI€ OTIPABISET COOOLIEHHE U cpa3y OTKII0UaeTcsl 6€3 aBapuiiHOTO 3aBEpPILIEHUS, TTOITOMY Y Bac
HE TIONYYUTCS CAeNaTh 9TO 3aJaHue cpaldy. [lomymaiiTe, kak cMOIEIHPOBATh CIy4ail, KOrJa U3/1aTellb Moj-
KJIIOYaeTCs Ha KaKOoe-TO BPEMS M 3aTeM BHE3AIHO OTKJIIOYaeTCs.

14.1.5. 3auér

[TocTpoiiTe Tpaduk MmokazaHuil JaT4MKa OCBEUICHHOCTU. [IpoBemuTe 3KCIEpUMEHTHI: 3aKPOUTE
MIPOCTPAHCTBO BOKPYT Jardmka pykou. [Ipocimenure, kak OyaeT MEHSATHCS OCBEIIEHHOCTh. BuaHO v Ha
rpaduke nemo rucrepesuca’?

[Tpu momomu Node-RED manenu 3actaButh Artik MUrath CBETOAMOIOM (TpaavIIMOHHAS 3a/a4a -
anayor Hello World).

[Tpu nmomomu Mexanusma "IIpaBun" (Rule) cepuc MammHHOro 00ydeHus BBECTH HEKOTOPOE KO-
JNYECTBO JAHHBIX B KaUeCTBE TPEHUPOBOUHOM BBIOOPKH. 3aTeM BbIAATh NMPOTPaMMe HEMpaBUIIbHBIC JIaH -
HbIC, 1 OHa aBTOMATUYECKH OIMPENIEIIUT, YTO OHU HE MONaJaroT B OOBIUHBIN IHana3oH AaHHBIX. [loka3aTh
4TO 3TO OyIEeT COOTBETCTBOBAThH CIy4aro, KOTJa MallliHa yeXala U OKa3alach B HOBBIX ISl Ce€0sl KOOP.IH -
HaTaxX (OTKJIOHWJIACH OT MapuIpyTa).

14.1.6. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX padoT
Paspabotka cuctemsl Ha 6a3e [oT-ycTpoWCTB /UIi MOHHTOPUHIA BIAKHOCTU W TEMIEpaTyphl Ha
(apMaleBTHYECKOM CKJIaJIe
Paspabotka cucremsl Ha 6aze loT-yctpoiicT "Cuctema KOHTPOJIS ¥ YIPABICHUS TOCTYIIOM"
Pa3pabotka cucremsl Ha 6a3e loT-ycTpoicTB U1 opranu3anuy aJanTUBHOIO OCBELIEHUE B opuce
Paspabotka cucremsr Ha 6aze [oT-ycTpoiicTB "YMHBII MycOpHBI KOHTEiHED"
Pa3zpaboTka cuctemsl Ha 6aze loT-ycTpoiicT "YMHas Terumma"

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napymenussimu | CobecezoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus OIIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHus MU Pemenue qucTaHIIMOHHBIX TECTOB, [IpeumyIIeCTBEHHO AUCTAHITMOHHBIMH
OTIOpPHO- KOHTPOJbHBIEC PAOOTHI, MUCEMEHHBIE METOJaMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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