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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuya b1.B.[1IB.01.01 MHTepHeT Belljeii OTHOCUTCS K YacTH, GOpMUPYeMOli y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-8: CnocobeH k TIK-8.1: 3Haem memoouky TIK-8.1: CobecedosaHue
paspabomke HoBbIX paspabomku HOBbIX 3Haem cpedy eu3yaibHO20 Omuem no 3quém:
an2opummuUecKux, a120pUMMUYEcKUX, Npo2pamMMUpOSaHus u 1a60pamopHbIM
IIpakmuueckoe
MemoouuecKux u o
MemoouuecKux u UCNob3yeMblll s13bIK 8bICOKO20 pabomam 5
mexHoA02UYeCKUX . 3aoaHue
pewsenuii 6 mexHoN02UHecKUX pelleHull ypoeHsi das paspabomku I10 e
KOHKpemHoli IIK-8.2: Ymeem npumeHsmb obaacmu MHmepHema Bewell;
cepe nosyueHHble 3HaHus 05 Ymemb ucnonb3oeamb
npogeccuoHanbHoli | Paspabomku HO8bix KOMNOHeHMbl cpeobl
desimesnbHOCMU an120puUMMU4ecKux, 8U3YA/bHO20

Memoou4ecKux u Npo2pamMmupo8aHust u
mexHo02UYeCKUX pelleHull
IIK-8.3: Umeem

anKleHECKulj onblm

KOHCMPYKYUU 5A3bIKA 8bICOKO20
YPOBHs 015 paspabomku u
0maadKu NpUNONHCeHUst;
cocmae/neHus mexHu4eckKozo Bnademb uHcmpymerHmamu
3a0aHus Ha paspabomky cpeobl 8U3YA/IbHO20
UHGOpMAYUOHHOU cucmembl npo2pammupo8aHust u
cpedcmeamu 3bIKa 8bICOKO20
ypoeus/ Knows the visual
programming environment and
the high-level language used to
develop software in the Internet
of Things;

Be able to use the components of
the visual programming
environment and high-level
language constructs to develop
and debug an application;

Be proficient in the tools of the
visual programming
environment and high-level
language tools

I1K-8.2:
Ymeem KoHCmpyupogamb
npoepammHoe obecneueHue

peweHull limepHema Beuwjell,




pazpabambi8ampb OCHOBHbIE
npo2pammHble OOKyMeHMbl;
pabomamb ¢ co8pemeHHbIMU
cucmemamu
Npo2pammMupOBaHUsL.

Bnademb Hagbikamu pabombi 6
cpede pasau4HblX ONepayuoOHHbIX
cucmem u cnocobamu ux
AOMUHUCMPUPOBAHUSL;
Memodamu u cpedcmeamu
paspabomku u opopmaeHus
mexHuueckol 0oKymeHmayuu/
Able to design software for
Internet of Things solutions,
develop basic software
documents; work with modern
programming systems.

Possess skills in working in the
environment of various
operating systems and methods
of their administration; methods
and means of developing and
preparing technical
documentation

I1K-8.3:

3HaHue 0CHO8 MOOeNUPOBaHUsl U
aHaau3a npoe2pammHbIX cucmem,
KOHYenyuu 380/110YLUOHHO20
pazeumusi npo2pammHO20
obecneueHusi; KOHYenyuu u
OCHOBHble 3Manbl CO30aHUsl
mexHUuecKo20 3a0aHusl Ha
pewenue MnmepHema Beuweli u
€02/1acoB8aHus e20 ¢ 3aKazuukom/
Knowledge of the basics of
modeling and analysis of
software systems, the concept of
evolutionary development of
software; concepts and the main
stages of creating technical
specifications for the solution of
the Internet of Things and
coordinating it with the customer

3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI

3.1 Tpya0oeMKOCTb AUCLUII/IUHBI

OYHasA

O01ias Tpy/j0eMKOCTBb, 3.e.




Yacos 1o yue0HOMY IJIaHY 108

B TOM UHCIIe

ay/MTOPHBIE 3aHATHA (KOHTAKTHast padora):

- 3aHATHSA JIeKIIUOHHOI0 THUMNA 16

- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThi) 16

- KCP 1

caMocTosTe/IbHaA padora 75

ITpomexyTouyHas arTecTanusa 0
3auér

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHuem OmMBeOeHHO020 HA HUX Koauuecmeda

akademMuyecKux uacoe u 8uobl yueOHbIx 3aHamull)

HaumeHoBaHMe pa3fienioB M TeM JUCLIATIMHBI Bcero B TOM 4uC/Ie
(uacei)
KonTakTtHas pabora (paboTa Bo
B3aMMOJENCTBHH C MperojaBaresiem),
Yachbl U3 HUX
3aHSITHS CamocTosiTe/nbHast
CeMHHApCKOro pabora
3ansTus THIA o6yuarowerocs,
JIEKLJIOHHOTO | (TIpakTuueckue | Bcero qacel
THIa 3aHATHsI/mabopa
TOpHBIE
paboThI), yackl
0 0 0 0 0
¢ o) o) ¢ ®
0 0 0 0 0
1. Begenue. [TpeametHast ob/1acts ViHTepHeTa Beliieii v MCIosib3yeMbie 9 ) ’ 4 5
TeXHOJIOTUU
2. Tonosorus TUNOBBIX pelleHye VIHTepHeTa Berjeii 14 2 2 4 10
3. Yposenb Backend pemiennii ViHTepHeta Berreid. Vicrions3oBaHue
N . 14 2 2 4 10
texHosioruii Cloud Service
4. TunoBast apxuTeKTypa pellieHni1 VIHTepHeTa Belnjeii 14 2 2 4 10
5.10T: Y .0 Wind 10 IoT
. poBeHb 111TI03a. OrnepalrioHHble cucteMbl Windows oTwu 14 9 5 4 10
Raspbian
6. Yposenb nepucdepun (ESP 32). Oneparjuonssie cuctembl FreeRTOS u 14 ” ) 4 10
Mongoose OS
7. Tononorus cetn. DDS. CoAP 14 2 2 4 10
8. Tonosiorus cetu. MQTT. SOAP 14 2 2 4 10
Arrecrarus 0
KCP 1 1
HUroro 108 16 16 33 75

Contents of sections and topics of the discipline

1. Beenenue. ITpeametHast 06acts ViHTepHeTa Bellieil ¥ UCTIOb3yeMble TEXHOJIOTHU

2. Tormosiorusi TUNOBBIX pellleHre VIHTepHeTa Bereii




. YpoBenb Backend perienutt UntepHeta Belieii. Micriosib3oBanue TexHosoruii Cloud Service
. TunoBast apxuTeKTypa pelieHuii MIntepHeta Belieii

. IOT: YpoBens uutro3a. Oneparpiontbie cucreMbl Windows 10 IoT u Raspbian

. YpoBenb nepudepun (ESP 32). Onepauonnsie cuctembl FreeRTOS 1 Mongoose OS

. Tonosiorus cetu. DDS. CoAP

. Tortosiorus cetu. MQTT. SOAP

O N O Ul AW

. Introduction. Internet of Things subject area and technologies used

. Topology of typical Internet of Things solutions

. Backend level of Internet of Things solutions. Using Cloud Service technologies
. Typical architecture of Internet of Things solutions

. IOT: Gateway level. Windows 10 IoT and Raspbian operating systems

. Peripheral level (ESP 32). FreeRTOS and Mongoose OS operating systems

. Network topology. DDS. CoAP

. Network topology. MQTT. SOAP

O NN U~ WN -

4. YueOHO-MeToaNUYeCKOe o0ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIs1 TEKYILEero KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTaldd MO UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

[nst obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLXCS UCTIONB3YHOTCS:
DNeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTEME 371eKTpoHHOTr0 00yuenuss HHI'Y:

He UCII0/Ib3YHTCS, He UCII0JIb3YOTCH.
OTkpbIThIe OHTAaKMH-Kypcbl MOOC:
He UCII0/Ib3YHTCS, He UCIIOJIb3YOTCA.

Wuble yueOHO-MeTOAMUYECKIE MaTepHaIbI:
HeT

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency ITK-8:

1. TeHgeHUMM U NepcrnekTuBbl paseutns loT.
2. OCHOBHble NOHATUA U onpeaenenuns loT.
3. lMpuMepsbl NpakTn4yeckoro ncnosb3osaHms loT.

4. Obuwasa apxuTekTypa cuctem loT.



1. IoT development trends and prospects.
2. Basic concepts and definitions of IoT.
3. Examples of practical use of IoT.

4. General architecture of IoT systems.

Assessment criteria (assessment tool — Interview)

Grade Assessment criteria

JTaHbI BepHbIe OTBETHI Ha BCE W/ OOJIBIIYIO YaCTh 00CY)KJAaeMbIX BOIIPOCOB UM UMEHOTCS
pass  He3HauuTenbHBIe omMOKu / Correct answers to all or most of the questions discussed are given, or
there are minor errors

[laHbl HeBepHbIe OTBETHI Ha OOJIBILYIO YacTh 00CYyK/jaeMbIX BOIIPOCOB, UMEIOTCS IPyOble OLIMOKY B
fail  orBerax/ Incorrect answers were given to most of the questions discussed, there are gross errors in the
answers

5.1.2 Model assignments (assessment tool - Report on laboratory works) to assess the
development of the competency ITK-8:

JTaboparopHas pabota Ne 1.

[ToaroToBKa cpezibl MTPOEKTUPOBaHUS TpUIoKeHU dornonHeHHOM PeanbHoCTH A1 [IpOMBIIIIEHHOTO

nHTepHeTa Bellleii — Vuforia Studio Suite.

1. Ycranogka I1O Vuforia Studio.

2. ITpoBepka pabotocnocobHocTH ycraHosieHHoro 1O Vuforia Studio

3. ¥YcraHoBka Vuforia View. 4. Hactpotika Vuforia View.

4. ITpoBepka paborocriocobHoctu Vuforia View.

1. 3arpy3uTh, yCTaHOBUThL U CKOHpUryprpoBatb Vuforia Studio.

2. 3arpysuTb, YCTaHOBUTH U CKOHHUTrypupoBaTh Vuforia View Ha Bamem MOOH/IBHOM yCTPOMCTBe.

3. OTyeT 0 BBHITIOJIHEHHOM paboTe A0/DKeH OBbITh MPeOCTaB/IeH TIPEro/iaBaTeio B C/ieIyIOLeM Bujie

Lab #1.



Preparing the Augmented Reality Application Design Environment for the Industrial Internet of Things —
Vuforia Studio Suite.

1. Installing Vuforia Studio software.
2. Checking the functionality of the installed Vuforia Studio software.
3. Installing Vuforia View.

4. Configuring Vuforia View.

1. Download, install, and configure Vuforia Studio.
2. Download, install, and configure Vuforia View on your mobile device.
3. The report on the completed work must be provided to the teacher in the following format.

Assessment criteria (assessment tool — Report on laboratory works)

Grade Assessment criteria

BeirosiHeHb! Bee Wi O0JIbIasi yacTh 9TAroB PellieHus 3a[jaul WK 3ajiada pelieHa C
He3HauuTebHBIMU HegjoueTamMu. Koz v pe3ynbTaThl paboThI TIpeCcTaB/ieHbl TPeroiaBaTesiio B CPOK. /
All or most of the stages of solving the problem have been completed, or the problem has been solved
with minor flaws. The code and results of the work have been submitted to the teacher on time.

pass

BrImosiHeHbI He BCe TabopaTopHbie pab0ThI UK BHITIONTHEHBI HE B TIOJIHOM 00beMe (TIpe/iCTaB/IeHo He
TIOJTHOE OTIMCaHWe JTarloB BHITIOJTHEHUS 3a/laHui, Ko/l paboTaeT HEKOPPEKTHO, pe3y/bTaThl paboThl He
fail Tripe/icTaBJieHbI iperofaBaTesto). / Not all laboratory work has been completed or not completed in
full (incomplete description of the stages of completing the tasks has not been provided, the code does
not work correctly, the results of the work have not been presented to the teacher).

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IITkana oueHuBanus c)OPpMHPOBAHHOCTH KOMIIeTEeHI[UI
Yposen
b
chopmu Hey/0B/IETBOP YAOBJIETBO 04YeHb
MJI0X0 X0POIIIo OT/IMYHO MPEBOCX0/{HO
POBaHH UTEeJIbHO PHMTE/IbHO XOpOoLIo
ocTH
KoMIer
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHus
KoMIer
eHIUH)
3HaHus OtcyTcTBUE YpoBeHb MuHuManeH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HAHWUN HIKe 0 3HaHWH B 3HaHWH B 3HaHUM B 3HaHWH B
TEOPETHUUECKOTO MMHHUMaJILHBIX JIONYCTUMBI | 06Beme, obneme, obneme, obneme,




COOTBETCTBY
MarepHaa. COOTBETCTBY |
HeB03MOXKHOCTh i ypoBeHb IOIIIEM 0 Hér avve | COOTBETCTB
OL|eHUTb TI0JTHOTY . 3HAHUH. rporpaMme porp yIoLIeM
. TpeboBaHUIA. MO/ITOTOBKH TIPEBBILIAOIIEe
3HAHUI JonyieHo MOATOTOBKH nporpaMme
Vimenu MecTo . DomyirieHo M IIpOrpamMmy
BCJ/Ie/ICTBHE MHOTO . JomyieHo TIOJITOTOBK
rpy6ble OIIMOKH HECKOJIbKO TMO/IFOTOBKH.
OTKa3za HerpyO6bIx HECKOJIbKO u. Omubok
HecylecTBe
obyuaroiiierocst ot OIIM60K HerpyobIx HHEILX HeT.
OTBeTa o1rb0oK
o1LIO0K
[IpogemoHc
TPHUPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
TIpogeMoHC | TpUPOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbl | BCe
BCE YMEHUSI. ITpogemMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHE OCHOBHBIe PelieHb! WpOBaHbI BCe
Ipwu pertieHnu YMEHUSI. YMeHUSI.
MHHHUMAaNbHbIX yMeHUsI. BCE OCHOBHbIe
. CTaH/IAPTHBIX Perrens! Pemens! Bce
YMEHUA. PeliieHbl BCe | OCHOBHBIE yMeHUSI.
3aj1au He THUITOBbIE OCHOBHbIE
HeBo3M0XHOCTh OCHOBHbIE 3a/lauu C PeiiieHn! Bce
TIPOJIEMOHCTPUP | 3afjaudl C 3a7auu C
OLIeHUTh Ha/THure 3ajiaun. OT/IeIGHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | Herpy6bIMU
YMeHUI BoimosiHe sl | U 3aj1aun.
OCHOBHbIe ommbKamMu. | oLIMOKamu.
BCJIe/ICTBHE BCe 33/JlaHUsI | HECYIIeCTB | BBIMOIHEHBI
ymeHus1. imenu | BeinosHeHs!l | BbimonHeHsl
OTKa3za B TI0JTHOM €HHBIMH BCe 3a/laHus, B
MecTo rpy6bie BCE BCe 3a/laHust
oOyuaroierocst ot obbeme, HO | HejoUYeTaM | IIOJTHOM
OLIMOKH 3alaHus, HO | B IOJTHOM
OTBeTa HEeKOTOpbIe u, obbeme Ge3
HE B obbeme, HO
c BBITOJTHEH HeJJ0YeTOB
TIO/THOM HEKOTOpbIe
He0ueTaMHu | bI BCe
obbeme c
3a/laHust B
HeJ[0YeTaMu
TIO/THOM
obbemMe
Nwmeetca
OTtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMAJbH IpoaemoHC
6a30BbIX ITpu pereHyn o TPUPOBAHbI TPHUPOBaHbI
bl Habop TPUPOBAaHbI IpogemMoHCTp
HaBBIKOB. CTaH/JaPTHBIX 6a3oBbie HaBBIKU
HaBbIKOB 6a3oBbIe MpOBaH
HeB0o3MOXKHOCTh 3aj1a4 He HaBbIKM TIPH rpu o
ISt HaBbIKU TIPH TBOPYECKHH
OL|eHUTb Ha/lIMuhe | MpOJIeMOHCTPUD perIeHnu peLeHnn
Hapbiku perIeHust peIIeHnH MOAXOZ K
HaBLIKOB oBaHbI 6a30BbIe CTaH[ApPTHBI HecTaH/apT
CTaH/apTHBI CTaH/IapTHBI PEIIeHUI0
BCJ/Ie/ICTBHE HaBbIkU. ViMenu X 3a7lau C HBIX 33714
X 3a7lau C X 3a7iau be3 HeCTaH/IapTHBI
OTKasza MecTo rpy6bie HEKOTOPbIM 6e3
HEKOTOPbIM omboK 1 X 3agau
obyuaroierocst OT | OmUOKU u o1mboK u
u HeJJ0UeTOB
oTBeTa He0ueTaMu He/[0UeTOB
He/[0YeTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.




unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor" level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Practical task) to assess the development of the
competency [1K-8

Tema: Opranu3anusi coopa JaHHBIX U YIIpaBJIeHus! y/1aléHHBIMUA YCTPOWCTBAMH.
B pamkax 3a/iaHus CTy/ieHTaM HeoOX0UMO:

* CO3/aTh MPHUIOXKeHHe Ha Tuiatdhopme «IHTepHeTa Belieii» st coopa U epBHUUHOI 00paboTKe

JAHHBIX C Pa3MYHOr0 000PYAOBaHUS, TTPeAYCMOTPEHHOTO 3a/laHHEeM;

* Co37aTh UHTEeP(ENCHYIO0 CTPAHULLY TIPHU/IOKEHUs], 00eCITIeuMBaloIyI0 BbIBOJ, ITOTyYaeMbIX 3HAUEHUH B

peXKuMe peaslbHOTO BpeMeHH;

- 0becrnieunTh TNepejauy JaHHBIX MKy KOHEUHBIMH YCTPOWCTBAMHU (eIUHUL] 000pYy/10BaHUs) U

JPYTMMU HUCTOUYHMKAMU, TIPelyCMOTPEHHBIMU 3a/laHreM, U M1aTgopMoii «IHTepHeTa Belleii»;

* TIPO/IEMOHCTPUPOBaTh B pealbHOM BPEMEHHW MOHUTODHHI COOMpaeMbIX [aHHBIX W Tepejady

yTPaBJ/ISIOLMX KOMaH/, IpelyCMOTPEHHBIX ITPOEKTOM.

Topic: Organization of data collection and management of remote devices.
As part of the assignment, students must:

- create an application on the Internet of Things platform for collecting and primary processing of data from
various equipment provided by the assignment;

- create an interface page of the application that provides the output of the received values in real time;

- ensure the transfer of data between end devices (equipment units) and other sources provided by the
assignment and the Internet of Things platform;

- demonstrate real-time monitoring of the collected data and the transfer of control commands provided by the
project.

Assessment criteria (assessment tool — Practical task)

Grade Assessment criteria

pass BrIrosiHeHb! Bce 1K 00JIbIIasg 4acTh 3TAIloB pelieHrs 3a4a4uu Wik 3aada pelleHa C




Grade Assessment criteria

He3HauuTeIbHLIMU HefjoueTamMu. KoJ ¥ pe3y/bTaThl paboThI TIPeCTaB/IeHbI MPEIo/IaBaTe o B CPOK. /
All or most of the stages of solving the problem have been completed, or the problem has been solved
with minor deficiencies. The code and results of the work have been submitted to the teacher on time.

BrimosiHeHbI He BCe 3Tarlbl PellieHus 3aJjaHusl UK BLITIOIHEHBI He B TI0OJIHOM 00beMe (TIpe/iCTaB/ieHO
He TT0JTHOE OTMCaHKe 3TaroB BhIMOIHEHUs 3a/laHUH, KO/ pab0oTaeT HEKOPPEKTHO, Pe3yJ/IbTaThl paOOThHI
He TIpeficTaB/ieHbl rpero/jaBaTe o). / Not all stages of the task solution have been completed or not
completed in full (an incomplete description of the stages of completing the tasks has not been
provided, the code does not work correctly, the results of the work have not been presented to the
teacher).

fail

6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ApxurekTypa nuHtepHera Bewjelt / JIu I1. - Mocksa : IMK-npecc, 2020.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=664616&idb=0.

2. Todman I1. M. TTpoMbIiiuieHHBIN HHTEPHET Belljell. KOMIIOHeHTHI 110/1IeBOT0 YPOBHS : yueOHOe rocobue
/ Todwman I1. M.,Ky3HeroB I1. A. - KpacHosipck : CubI'Y uMm. akazemrka M. @. PerietHéRa, 2022. - 176
C. - YTBep)KIeHO peJaKLMOHHO-U3/1aTe/IbCKUM COBETOM YHHUBEPCHUTEeTa B KauecTBe y4eOHOT0 1mocoOus 1o
YacTH Kypca Jyisl CTyZIeHTOB OaKajiaBpyiaTa 1o HaripaB/ieHusM 1oarotoBku 15.03.04 «ABTomartu3aius
TeXHOJI0TMUeCKHUX MPOLIeCCOB ¥ NPOM3BOACTB» U 27.03.04 «YnpaByieHre B TEXHUUECKUX CUCTEMax» BCex
dopm o0yuenus. - Kuura u3 kosutekiuu Cubl'Y um. akagemrka M. @. PerietHéBa - IH)KeHepHO-
TeXHUUeCKre HayKu., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=864942&idb=0.

3. KoHoHoB M. A. TIpombliiieHHBIN UHTePHeT Belljeii: JTabopaTopHbIii pakTkyM / KoHoHOB M. A. -
Mockga : PTY MUPDA, 2023. - 97 c. - Kuura u3 komnekuuu PTY MUPOA - Nndopmaruka. - ISBN
978-5-7339-1913-3., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=888495&idb=0.

4. Konmoropoga C. C. O6paboTKa /JaHHBIX alrOPUTMaMH UCKYCCTBEHHOTO UHTE/JIEKTA B CUCTEME
HMHTEepHeTa Bellleil : yue6Hoe mtocobue ajist By30B / Konmoroposa C. C. - Cankr-ITetepOypr : Jlanb, 2023.
- 104 c. - Kuura u3 Kosiekiuu Jlans - MHpopMatuka. - ISBN 978-5-507-46186-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=864416&idb=0.

[ononHuTebHas TUTEpaTypa:

1. 'nywak E. B. Pa3zpaboTka KoHLIeNT-1poeKTa 1o MIHTepHeTy Belllell : MeTojuuecKrie peKoOMeH/alun
JUIsI TIOATOTOBKM OTUeTa 1o yuebHow npaktrke / I'nymiak E. B.,Cytsaruna JI. H.,3axapoB B. C. - Camapa :
[I'YTU, 2020. - 24 c. - Kavra u3 kosnekuuu [II'YTU - UadopmaTuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=807032&idb=0.

2. ly6ko U. C. PelieHue rpakTUUeCcKUX 3aiay Ha 6a3e TeXHOJIOTMM WHTepHeTa Belllel : yueOHOe
nocobue / [Iy6kos U. C., CrameBckuii 1. C., fikoBuHa U. H. - HoBocubupck : HI'TY, 2017. - 80 c. -
Bubnuorp.: focTyIHa B KapTouke KHUTH, Ha caiite OBC JlaHb. - Kaura u3 komtekuuu HI'TY -
Nudopmaruka. - ISBN 978-5-7782-3161-0., https://e-lib.unn.ru/MegaPro/UserEntry?



Action=FindDocs&ids=720675&idb=0.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

1. Cpepa pa3pabotku Arduino IDE (cBobogHO pacripoctpansiemast) / 1. Arduino IDE (freeware)

2. Cpepna nporpammupoBanust MS Visual Studio 2022 Community Edition (cBobozHO
pacripoctpansiemast) / 2. MS Visual Studio 2022 Community Edition programming environment (freely
distributed)

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAWTOPUM [i/is1 TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMeAUMHBIM 000pyZOBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsi, KOMITbIOTEpaMH, CIlel{Ua/Ju3MpoBaHHbIM obopyzoBaHueM: 1. [daTuvku s
u3MepeHusi pa3nuMuHblx BeqruuH /1. Sensors  for measuring various — quantities
2. Mukponpouyeccoppl  Arduino UNO / 2.  Arduino UNO  microprocessors
3. Muxkpornporeccopsl ESP32 / 3. ESP32 microprocessors

[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TeXHUKOM C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
MHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpey.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crierianbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Astopbl: KapukoB [leHuc AneKcaHZpOBUU.
3aBepyrormuii Kadepoii: bapkanoB KoHcTaHTHH AleKCaHpPOBUY, JOKTOP TeXHUUYEeCKHX HayK.

[TporpamMma oziobpeHa Ha 3acefjlaHUM MeToAUuUeCKoi Komuccuu ot 02.12.2024, mpoTtokos Ne 5.
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