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B51.B.[1B.02.03 TexHonornn MHTEPHET BeLLEen

1. Kog n HammeHoBaHMe HanpaBneHusa NOoAroToBKu/cneunanbHOCTU:
09.03.02 NIHhopMaLMOHHbIE CUCTEMBI 1 TEXHONOMK

2. Npodmnb nogroToBkM/cneunanmsaums:

NHxeHepurs MHPOPMaLMOHHBIX CUCTEM MU TEXHOSOIMN

3. Keanudukaums (cteneHb) BbINyCKHUKA:

Bakanasp

4. ®opma oby4eHuUs:

OuHas

5. Kacheapa, oTBevalowlas 3a peanusauuio QUCLMMNIIUHBI:
Kadegpa nHpopMaLNOHHbBIX CUCTEM

6. CoctaBMTENU NpOrpaMmmbi:

MakcumoB Anekcern Bnagnmmposuy

7. PekomeHaoBaHa:

npotokon HMC Ne5 ot 05.03.2025

8. YyebOHbIN roa:

2027-2028

9.lenu n 3apayum y4eGHON ANCLUNIINHDBI;

Kypc npr3BaH NO3HaKoOMUTb CTYAEHTOB C rnobanbHOM MHPaACTPYKTYpOn Ans
NMHopMauunoHHoro obLecTBa, koTopas obecrneunBaeT BO3MOXHOCTb NPeAoCcTaBneHnst bonee
CINOXHbIX YCNYr NyTeM CoeguHeHns apyr ¢ Apyrom (pmsmyecknx n BUpTyanbHbIX) BELEN Ha
OCHOBE CYLLIECTBYHOLLNX N Pa3BUBAKLLMXCA (PYHKLMOHANBHO COBMECTUMbIX MHGOPMaLMOHHO-
KOMMYHMWKaLMOHHBIX TEXHOMOTA.

Llenbto gucumnnmHbl ABRsieTCA N3yYeHne UHCTPYMEHTapus ynpasreHns 1 onTuMm3aaumnm
MPOLIECCOB, NMPOMCXOASALLNX B COBPEMEHHOM MHGOPMaLMOHHOM obLiecTBe. CdhopmmnpoBaTtb
OCHOBHbIE MOHATUSA U OOBACHUTE TEPMUHOMOTUIO, MPU Pa3paboTKe KOHKPETHLIX MPOEKTOB B
cthepe «MHTepHeTa BeLlen».

OCBOUTb OCHOBHbIE TEXHOIOMMMU MHTEpHeTa BeLLLeI;IZ onepaunoHHble CUCTEMbI pearibHOro
BpEMEHMN, 0asbl OaHHbIX, KINMMEeHT-CePBEPHbIE TEXHOJIOTUN, I'IpOMbILUﬂeHHbIVI MHTEPHET BeLLl,eﬁ
(SCADA).

3agaym yuebHom ancumninHbl: opMmnpoBaHMe OCHOBOMOSIAratoLmnx NpeacTaBneHni o
BbIUYMCIIMTENBHON CETU PM3NYeCcKMX 06 bEKTOB («BeLyer»), OCHALLEHHbIX BCTPOEHHbIMU
TexHonornamu. [laHHble ceTn NpeaHasHayeHbl 48 B3aMMogencTBua apyr ¢ ApyromM Unm ¢
BHELLHEN cpeaoun, paccMaTpuBatoLLast OpraHM3aLmio Takmx ceTen Kak siBrieHne, cnocobHoe
NepecTponTb 3KOHOMUYECKME N 0OLLECTBEHHbIE MPOLECCHI, UCKINOYatoLLEee U3 YacTu OENCTBUN U



onepaunii Heo6XoAUMOCTb y4acTus YenoBeka; (POPMUPOBAHME HABLIKOB OLIEHKM OCHOBHbIX
XapaKkTepuCTUK cnocoboB 1 YCTPOMCTB aapecauun, a Takke TEXHONOMM NaeHTUdUKaumum aTunx
npeameToB («Bewer»). MeToabl 1 cpeacTsa, NPUMEHsieMble A1 aBTOMaTUYECKOM
naeHTMUKaLMM: ONTUYECKN pacrno3HaBaeMble NaeHTUMKaTopbl (LUTpKX koabl, Data Matrix,
QR-koabl), cpeacTBa onpeaeneHns MECTOHaX0XAEHNS B PEXUME pearibHOro BpEMeEHM.

10. MecTo y4ye6HOM AUCLUMNNUHLI B CTPyKType OOI:

Y4yebHasa gucumnnmnHa oTHOCUTCS K 0bsi3aTenbHOM YacTn 6noka b1. [Ing ycnewwHoro ocBoeHus
nporpamMmmbl CTYOEHT OOIDKEH:

Bnapgetb A3blikamu nporpammmpoBaHus: C++, Java, XML.

BrageTb ocHoBamu Beb-nporpaMmMmmnpoBaHus Ha JavaScript.

YMeTb paboTaTtb B KOHCOMNMM LiNux Ha ypoBHE NONb3oBaTess.

MmeTb npeacTtaBneHne o KynbType u ctune paspabotku MO.

YMeTb Nosib30BaTbCA CUCTEMOWN KOHTPOMS Bepcui (MpeanoyTUTensHO git).
3HaTb OCHOBbI 3NIEKTPOTEXHMKN B OObEME LLUKOSbHOW NporpamMmbl.

BbITb 3HAKOMbIM C Kypcamu: MaTemMaTu4eckunii aHanus, Teopus BEPOATHOCTEN U
maTemaTuyeckasi cTaTUCTUKa, Teopus MHpopMaLmy, 0GbEKTHO-OPUEHTUPOBaHHOE
nporpaMM1poBaHne, BBEIEHNE B MHTEPHET BELLEN.

11. MnaHupyemble pe3ynbTaTbl 06y4YeHUA No AUcUMNIMHe/MoAYNIO (3HaHUA, YMeHUs,
HaBbIKU), COOTHECEHHbIE C NNaHUPyeMbIMU pe3yribTaTaMu OCBOEHUsi o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHLMAMU BbINYCKHUKOB) U UHAMKATOPaMU UX JOCTUIKEHUA:

Kon n Ha3BaHMEe KOMIIETSHITUH KO,I[ 1 Ha3BaHHUC 3H8.HI/I$I, YMCHUA,
HHAWKATOPA KOMIICTCHIUNW  HABBIKH

[1K-3 BeimnonHenue u yrnpaBieHHe I1K-3.3 Pa3paboTka Ymeer
paboTaMu 1O CO3aHUIO U IPOTOTUIIOB pa3pabaTbIBaTh
COITPOBOKACHUIO HH(POPMALMOHHBIX ~WH(GOPMAIIMOHHBIX CUCTEM  MPOTOTHUIIBI
CHCTEM B paMKax BBIIIOJTHEHHS UH()OPMAIIMOHHBIX
paboT U ynpaBlieHUs CUCTEM B paMKax
paboTaMu MO CO3JaHHIO BBINOJIHEHUS paboT
(Mogudukanun) u Y yIIPaBIICHUS
COIIPOBOXACHHUIO paboTamu 1o
nH(}OpMaLOHHON CO3JJaHUIO
CUCTEMBI (Moaudukanum) u
COIIPOBOXKICHHIO
MH(POPMALMOHHOM
CUCTEMBI

12. O6bemM gucuUnuHbI B 3a4eTHbIX eAMHULax/vyac:
2/72

dopma NpoMeXKyTOYHOM aTTecTauumn:

3aueT, KoHTponbHas paboTa

13. TpyaoeMKOCTb NO BUAAM y4eOHOWN paboThbl

Bun yue6HO# paboThI Cemectp 6 Bcero

AynUTOpHBIE 3aHATHS 32 32



Bun yue6HO# paboThI

JlekumoHHBIE 3aHATHS
JlaGopaTopHbIe 3aHATUS
CamocrosiTenbHas padora
KypcoBas pabota
[TpomesxyTouHast aTTecTanus
Yacsl Ha KOHTPOITb

Bcero

3anonHuTb BUAbl y4ebHon paboThl
13.1. CogepxaHne QUCLUMIIUHbI

n/n  HaumeHoBaHue
pasjena JUCHUILIHHEL

Jlexuun

HNurepHer
BellEen

KiroueBeie
TEXHOJIOTUN

Cemectp 6

16
16

40

72

Coneprxkanue
pasnena
IUCLAILINHEBI

AnnapartHas
COCTaBJISIOLIA
A. Cern
nepenadu
JAaHHBIX.
IIporpammHas
COCTaBJIAIOLIA
a1 IDE
IIPOrpaMMHUPO
BaHUs JUIst
MHTEpHETA
BELICH.

SmartThings,
Bluetooth
Low Energy,
IBM

Cloud,

GSM, LoRa,
Wi-Fi,
MQTT,

Bcero

16
16

40

72

Peanmzanus pasznena
JOUCHHUIIIMHBI C TOMOIIBIO
oHyaitH-kypca, OYMK

https://myitacademy.ru/

https://myitacademy.ru/


https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/

n/n HaumeHoBaHue

pasnena JUCIUILUTHHBI

OcCHOBHBIE
3aJa4n
WHTEpHETA
Bele

Cdepsl
IPUMCHCHUS

WHTEpHETA
Bellen

STM32

ESP32

Coneprxanue
pasnena
JUCLATIIMHBI

RTOS,
MBed,
STM32

MoHUTOpUHT,
yIpaBjeHHE,
ONTUMM3AIHS
, @BBTOHOMUSI

MeauinHa,
CEJIbCKOE
XO03SHCTBO,
IIPOMBIIIEHH
OCTb, YMHBII
AOM,
ypOaHUCTHKA,
9KOJIOTHS,
TPaHCIOPT,
KKX,
JIOTHUCTUKA U

Ap.

Tanmepsl,
BXOJbI-
BBIXO/IBI,
MHOT'OIIOTOYH
OCTb.
VYipasineHue
IIPEPBIBAHUSIM
U B CUCTEMax
peaNbHOTO
BPEMEHHU.
Ontumusanus
3arpar
ONepaTUBHOMN
naMATu

Wi-Fi +
Bluetooth
OIIMCaHUuC U
XapaKTEpUCTH
KM 4YHIIa.
Crex
IMPOTOKOJIOB

Peanuzanus paznena
JOUCHUIIIMHBI C TOMOIIBIO
oHnaitH-kypca, OYMK

https://myitacademy.ru/

https://myitacademy.ru/

https://myitacademy.ru/

https://myitacademy.ru/


https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/

n/n HaumeHoBaHue

pasnena JUCIUILUTHHBI

Cencopsl (1au
JIATYNKH)

Cpensi
pa3paboTku

CeteBble
MPOTOKOJIBI

Coneprxanue
pasnena MUCIUIUINHEI C IOMOIIBIO
JOUCIHUITIIINHBI

Peanuzanus paznena

oHnaitH-kypca, OYMK

CTaHJapTOB
Wi-Fi
802.1Inwu
BT4.2.
HuTepdeticbt
SPI/SDIO u
I’C/UART

Undpakpaca  https://myitacademy.ru/
BIN

JaJIbHOMCED,

Jartunku

JaBJICHUA,

BJIAJKHOCTU H

TEMIIEPATYPHI

VYapTpa3Byko
BOM CEHCOp;
I'mpockor;

JlaTuyukmu
raza, IMU-
CEHCOop;
MEMS u np.

Mbed; https://myitacademy.ru/
Ownnaiig-1DE

Mbed; Mbed

Studio;

Keil;

IAR;

PlatformlO;

Visual Studio;
STM32Cube;

CooCox

Monens OSI;  https://myitacademy.ru/
CTCK

IIPOTOKOJIOB
802; LAN,

PAN,
LPWAN, NB-
loT;


https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/

n/n HaumeHoBaHue
pasjena JUCHUILIHHBI

S3BIKH
MIPE/ICTABICHUS
TAHHBIX.

[IpoToxoJibl
nepesadu
JTAHHBIX

JlaGopaTopHbie
paboTsl

Hcnonb3oBanue
STM32

CeHncopsbl

Coneprxanue
pasnena MUCIUIUINHEI C IOMOIIBIO
JOUCIHUITIIINHBI

Peanuzanus paznena

oHnaitH-kypca, OYMK

crienudukanu
Pl

802.15.4;
IPV6;
LoWPAN;
ZigBee-cetn

XML; JSON;  https://myitacademy.ru/
YAML

[TpoTokoi https://myitacademy.ru/
CoAP.

IIpoTokon

MQTT.

OO6naunbie
TEXHOJIOTHUH.
[TnaTdopmbl

HNnTepuera
BEILICH

Uzyuenue https://myitschool.ru/edu
TaliMEpOB U

MHOTI'OIIOTOYH

OCTH.

Peanu3zanus

YIpaBJICHUS

MIPEPLIBAaHUSIM

U B CHCTEMAax

peaibHOTO

BPEMEHU

Uzyuenue https://myitschool.ru/edu
paboThI

uH(ppaKpacHo

ro

JlanpHOMEDA,

JaTYUKOB

JaBJICHUS,

BJIAKHOCTHU U


https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/
https://myitacademy.ru/

n/n HaumeHoBaHue Coneprxanue Peanuzanus paznena

paszzena JUCIHUILINHBI pasnena JMCUHUTLTAHBI C TTOMOIIBIO
NUCHUILIINHEI oHnaitH-kypca, OYMK
TEeMIIEPaTypPbl
; THpOCKoOIIa
Cpenpl Wzyuenue https://myitschool.ru/edu
pa3paboTKu Mbed;
Omnunaitn-IDE
Mbed; Mbed
Studio; Keil
uVision
KoaupoBanue N3ydenue https://myitschool.ru/edu
JUUISl THTEPHETA XML, JSON
;191171
[TpoToKOIBI Peanu3zarus https://myitschool.ru/edu
nepegavn MpoeKkTa  Ha
JIAaHHBIX 00JTaYHBIX
UCIIOJIb3yEMbIE B TEXHOJIOTHUSIX.
TEXHOJIOTHH Ucnonb3oBan
WHTEpHETa ue
BeIlEH m1aTGopmbl
HNnTepuera
BEILICH.

13.2. Tembl (pasgenbl) QUCLMNIUHBI U BUAbI 3aHATUN

Nen/m  HaummenoBanme  Jlekuuonn  Ilpaktuuec  JlaGopar Camoct Bce

TeMBbI (pa3jena)  ble 3aHATHS ~ KHe OpHBIE osTeb  TO
3aHATHS 3aHATHS ~ Has
pabora
1 Wnrtepue 1 1 [Ipoexr 4
T Bellen o
peaMe
Ty 40
gac
2 Karoueser 1 1 4
e
TEXHOJIOT
An

3 OcHOBHBI 2 2 2



Nen/m  HaummeHoBaHue
TeMblI (pasjena)

€ 3aJa4u
HHTEPHET
a Belen

4 Coepor
MpUMEHE
HUA
WHTEPHET
a Belei

S) STM32:
TalMepBl,
BXO/IbIBBI
XOJIbl,
MHOT'OITO
TOYHOCTb

6 Cencopsl
(v
JATYUKH)

7 Cpenpr
pa3pabot
KH

8 CereBble
MPOTOKOJT
Bl

9 SI3BIKH

10 OO0sauHEI
e
TEXHOJIOT
WH.
ITnardop
MBI
HNHurepue
Ta
:1911(S)7 8

HUmoeo

Jlekumonn  Ilpaktuuec  Jlabopar Camoct Bce

bIC 3aHATUA KHe OPHEIC OATCJIb Tro
3aHATHS 3aHATHA ~ Has
paborta

3 3 2
2 2 14
1 1 12
1 1 14
1 1 10
2 2 10
2 2 0
16 0 16 40 72/0

14. MeTognyeckue ykazaHus ans o6y4aromxcs no 0CBOEHUIO AUCUUNIIUHBI



BHeayauTopHasi camocTosiTenbHasi paboTa CTyAeHTOB BKIoYaeT NpopaboTky
maTtepuarnos NeKUui, n3yyeHne pekoMeHaoBaHHON NuTepaTypbl, NOArOTOBKY K
KOHTpOnbHbLIM paboTam, NOAroTOBKY K nabopaTopHbIM paboTam U UX 3alluTam,
MOArOTOBKY K 3alUUTE TUMOBLIX MPOEKTOB.

15. NMepeyeHb OCHOBHOW U OOMNOSIHUTENLHOW NIUTEPATYPLI, PECYPCOB UHTEPHET,
Heo6XoAMUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

Ne Hctounuk
/1

1 [Manynosckas H. B. OcHOBBI nHTEpHETa Bemiel: yueOHo-MeToquueckoe nocoodue / H. B.
[TarrynoBckast ;— ExarepunOypr: U3a-Bo Ypan, yu-ta, 2022,— 104 ¢. — URL:
https://radiohata.com/textbook/5624-osnovy-interneta-veschej.html

0) pononHuTenbHas nuTeparypa:

No HcTounuk
/11
1 Jonanbn A. Hopman. SI3bik Berieit Oyaymiero. — M.: Strelka Press, 2013. — 224 c.

2 Cymxuy, [1. S3sik Bemeit / JI. Cymxuu. — M. : Strelka Press, 2013. — 240 c.

3 3apamenckux, Eprenuii [lerpoud. IHTEpHET Bemiel : ucciiejoBaHus U 001acTh
npumenenus / E. T1. 3apamenckux, U. E. Aptember. — M.: UTHOPA-M, 2015. — 188 c.

4 I'punrapn, C. Uurepuer Beweit: bynymee yxe 3neck / C. ['punrapa. — M. : AnbnnHa
Humxuran, 2015. — 188 c.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesbHblE PECYPChI:

Ne /it Uctounuk

1 www.lib.vsu.ru 3HB BI'Y

16. NMepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyvyeHus ansa caMmoCToATeNIbHON paboThbl

Ne HcTounuk

/11

1 Anppeit Hucnas (Ctpux). Pazpabotka ycrpoiicts 10T - To, 0 4eM He HanmKMCaHO B KHUTAX.

— Pexxum octyma : https://www.youtube.com/watch?v=75m_AUbM1m8

17. Obpa3oBaTefibHble TEXHONOIUU, UCNOSNb3yeMble NpU peanusauum y4eoHomn
AUNCLUUNIUHBI, BKITIOYasa AUCTaHLUOHHbIEe obpa3oBaTenbHble TexHonoruu (A OT),
3neKTpoHHoe o6y4yeHune (J0), cmewaHHOe Ooby4eHue):

OS Mbed. — Pexum goctyna : http://osmbed.com

18. MaTepuanbHo-TeXHU4Yeckoe obecneyeHne AUCLUNNMUHbI:

KomnbtoTepHble knaccbl hakynbTeTa KOMMbIOTEPHbIX HAayK, MPOEKTOP ANd AEMOHCTpauum
TeopeTundeckoro matepuana. Cuctemsbl Ha kpuctanne STM32 tnna NUCLEO-L152RE.
Otnapo4yHas nnarta Ha 6asze MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-
nHTepdenc. CeHcopbl 1 BcioMoraTterbHble nnata ansa Arduino, nogkntovaemble kK NUCLEO-
L152RE.

19. OueHoOYHbIe cpeacTBa Arisl NPoBeAeHUs TeKyLen U NPOMEeXYTOYHOM aTTecTauum


https://radiohata.com/textbook/5624-osnovy-interneta-veschej.html
http://www.lib.vsu.ru/
http://osmbed.com/

Mopsiaok OLEHKM OCBOEHMS 0Gy4atowmmMmcs y4eGHOro MaTepuana onpegensieTcs coaepkaHnem
crieayoLmMx pasaenos ANCUMNIVHGI

Ne  Pazpensr nucuvmumnesl - Kox komnerennu - Koa nnaukaropa OneHouHble
n/m  (MOIynn) cpencTBa st
TEKYILIEH
aTTecTauuu
1 STM32. Cpenst I1K-3 IK-3.3 TecroBoe
pa3pabotku. CereBble  BrlnosnHeHue u Pazpabotka 3aJlaHue.
IIPOTOKOJIBL. S3bIKH yIIpaBIICHUE IIPOTOTUIIOB Tumnossie
IIPEJICTaBICHHUS paboTamu 1o UH(POPMALIMOHHBIX ~IPOEKTHI
naHHbIX. [IpoTokonbl  co3paHuio U CUCTEM B paMKax
nepesavyn JaHHbIX CONIPOBOXACHHUIO  BBIIOJIHEHUS
WH(POPMALIMOHHBIX ~ PaboT U
CUCTEM YIIPaBICHUS
pabotamu 1o
CO3/1aHHIO
(Monudukanun) u
COIIPOBOXACHHUIO
UH(POPMALIMOHHOM
CUCTEMBI

[MpomexyTouHas aTTecTaums
dopma koHTpons - 3aveTt, KoHTponbHasa paboTta
OueHouYHble cpeacTBa ANs NPOMEXYTOYHOW aTtTecTaumm

dopmMupoBaHME OLEHOK:

JlabopaTopHble paboTbl MNocrne BbLINOSIHEHMS OUEHMBAIOTCA MpenogaBaTeniem, WU
BbICTABIMSAETCA OLeHKa «3a4yTeHo» npu  ycrnoBum oTBeta Ha 80% Bonpocos
npenogaesatens no npegMeTHon obnactm nabopartopHon paboTtbl. Mo uToram
nabopaTopHbIX paboT K YCTHOroO OTBETa CTyAEeHTa BbICTABMNSAETCS OLEHKA «3a4TEHO» Unn
«He 3a4TeHO» Mo nabopaTopHbIM paboTam Bceln AvcumMnimHbl. K coave 3aveTta ¢ OLeHKOM
JonyckarTcsa cTyaeHThl, caaswme 100% nabopaTopHbix paboT.

CooTHOLLEHNE NoKasaTenen, KPUTEPUEB U LLKAIbl OLIEHMBAHMS pe3ynbTaToB 06y4eHus.

Kpurepnn onieHMBaHUsI KOMIETEHIUN [[Ixana
OLICHOK
YpoBeHb
c(hOpMUPOBAHHOCTH
KOMIETEHINI
CTyZEeHT BiaeeT TEOPETUUECKUMU IToporoselii ypoBeHb [3a4TEHO

OCHOBaMU JIMCLUIIIINHBI, CIIOCOOEH
[IPUMEHSTh TEOPETUYECKUE 3HAHUS HA
pakTuke. OOy4Jaromuiics MOXKeT 1aBaTh
HEIOJIHbIE OTBETHI Ha JIOTIOJHUTEIbHBIE
BOIIPOCHI.

- He 3aureHo
OOyuaromuiicss AEMOHCTPUPYET
OTPHIBOYHBIE, (PparMeHTapHBIC 3HAHMS,
onycKaeT rpyoble OINOKY B
[MpeAMETHOM 00JIaCTH.

20 TunoBble OLUEHOYHbLIe cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpegensiolme
npoueaypbl OLeHUBaHUsA
20.1 TeKywWuni KOHTPOSIb YCNEBAaEMOCTHU
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KoHTporb ycnesaemocTu Mo AUCUMNIIMHE OCYLLIECTBIIAETCS C MOMOLLbIO TECTOBbIX 3a4aHUN
20.1.1 TecToBOE 3agaHue
BapuaHT 1
Kakon ypoBeHb B rubpungHon mogernmn obbl4HO 0603HavaeTcs cokpatlieHnem MAC?
Mo kakon mogenu paboTtaeT npoTokon MQTT.
OnepauunoHHasga cuctema, Hanbornee 4YacTo UCMNonb3yemas Ha OOHOMMAaTHbIX KOMMbIOTEPaX
Hanogobue Raspberry Pi.
BapuaHT 2
YKkaxnte, noBepx Kakmx TPaHCMOPTHbLIX NPOTOKOOB 06bLIMHO MCMOMb3YHTCA 3TN MPOTOKOSbI
npuknagHoro yposHs: MQTT, HTTP, CoAP.
ARM — aT0 dompMa-npomnsBoanTENb apXMTEKTYPbI Npoueccopa, UM camumx NpoLeccopos?
3ayeM HyxHbl GP1O B MUKpOKOHTponnepe?
BapuaHT 3
Kakas n3 HmwkenpuBegeHHbIX ceTel pa3BepThiBaeTCH B NIMLEH3MPYEMOM Anana3oHe?
LoRa, SigFox, Ctpwk/BasnoT, NB-loT.
PacctaBbTe 3agaun NHTepHeTa Bellel No YPOBHAM, Ha4MHasi OT Camoro NpocToro (ypoBeHb 1)
n3akaH4MBasi cCaMblM CMOXHbIM (YpOBEHb 4)
YnpasneHune. Ontummsaumns. ABTOHOMHOe ynpasneHne. MOHUTOPWHT.
Mo kakown mogenu paboTtaet IBM Cloud?
BapuaHT 4
UTo nsmepsieT TeH3ogaTumK?
Kakon cumBon B npotokone MQTT no3sonsieT BblbpaTb BCE HUKECTOSILLME TOMUKM Ha BCEX
YPOBHSAX?
*H,+?
Kakon ctaHgapT onucbiBaeT 0eCcrnpoBOAHbLIE CEHCOPHbLIE CETU?
802.15.4, 802.11, 802.3, 802.15.1
BapuaHT 5
1. Kakon ctaHgapT onucbiBaeT 0eCcrnpoBOAHbIE CEHCOPHbIE CETU?
802.15.4, 802.11, 802.3, 802.15.1
Cdpepa npumeHeHns LoRa, roe oHa no-npexxHeMy 6yaeT akTyarnbHa, HECMOTPSA Ha NosiBNeHne
NB-loT
Mo kakown mopenu paboTtaet npoTokon CoAP.
JononHuTensHbIe BONPOCHI:
1. Kakoii TepMUH HE CyIIECTBOBAJ /10 NOSIBJICHUS HHTEpHETA Belei?
ACKYD
ACVYTII
Basuot

SCADA

2. Bac mpocsT momMo4b ¢ BBIOOPOM JaTYMKa BIQKHOCTH JIJIS TETUTHIL: 337[a4a COCTOUT B TOM,
9TOOBI 3aMEPATh YPOBEHD BJIaTH U B TIOYBE, M B BO3/IyXe, a IPU CHIILHOM ITaJICHUU A
pa3HuIle YPOBHEW BKIIIOUATh CUCTEMY opolieHus. UTo Bl mocoBeTyete?

HNatauk AM2302 DHT22

Harunk CCS811 HDC1080

HNarauk RS485

[TocoBeTyro MOAKITIOYUTH K OOCYKACHHUIO MH)KEHEpa: JTaHHBIX MaJlo, BHIOOP NaTYHKOB
001b111011

3. Kaxkoii u3 a1eMeHTOB YMHOT0 3aMKa, KOTOPbIi OTKpbiBaeTcs Oiaroaaps Bluetooth-
KoMaHJie ¢ TenedoHa, He o0s3aTeneH?

Jatuuk

Axtyatop (McronHUTET HOE YCTPOUCTBO)

barapest unu WHOW UCTOYHHUK MUTAHUSA

MuKpOKOHTpOIIEP



Pagnomonyns

4. Kaxoii u3 3tux (pakTopoB HY>KHO YYUTHIBATh IPU BHIOOPE TaTUMKA B MIEPBYIO OYEPEIh?
OHeprodPpGheKTUBHOCTH

["abapuTh! (pazmephbr)

To4HOCTE U3MEpPEHUI

Jnamna3oH u3MepeHuit

Bce daxTopsl HY)XHO y4ecTh

5. Kak myurie 3aiuTuTh BCIO CUCTEMY MHTEpHETA Belei?

Hanucats 1 ucnosb30Bath CBOIO CUCTEMY IIM(POBaHMS TaHHBIX Ha BCEX ATANax MX
neperayu.

CkauaTp ¥ YCTaHOBHUTH aHTUBUPYCHI Ha BCEX YCTPOMCTBA, 0A30BbI€ CTAHIIUU U CEPBEPHI.
OOpatuThCs K CrIenUaNIucTaM o KubepOe30MacHOCTH U 3aKa3aTh KOMIUIEKC YCIYT Y HUX.

6. Cepsep MHTepHETa Beleii mpuHUMAeT B cpeiHeM | u3mepeHue B ceKyH1y. CKOJIBKO
HeoOxoaumo BpeMmenu i1 HakorieHus 100 000 qaHHBIX, HECOOXOIUMBIX JIJIS UX aHAJIM3a B
cucreme Big Data? 1 cyrku, 3 yaca, 46 MmunyT u 40 cexyHn

7. Yro Ttakoe «MuTepHeT Bemeh»? Jlath pa3BEPHYTHIN OTBET.
8. Uto Takoe «OnepanroHHasi CUCTEMAa PEAJILHOTO BPEMEHN»?

9. B kakoit pekomenaanun MCD-T npuBenieH aHaU3 OCOOCHHOCTEH CEeTEeBOW 0€30IacHOCTH
JUISL CEHCOPHBIX CEeTEH?
10 Ha xakue Mozenu TeCTUPOBAHUS MOXKHO pa3OUTh apXUTEKTYPYy UHTEPHET BEIICH?

11. Yro Takoe «HTEpHET Bemwen»?
JlaTh pa3BEPHYTHIN OTBET.

WHTepHeT Belel — 3T0 CUCTEMa B3aUMOCBSI3aHHBIX BBIYUCIUTENIBHBIX YCTPOMCTB, KOTOPHIE
MOTYT COOMpATh U MepeaaBarh JaHHble o ceT MHTepHeT 6e3 ydacTus 4esnoBeka U Bo 0iaro
YeJI0BEeKa.

WuTepHer Belied CBS3bIBAa€T PpA3JIMYHOrO poAa (U3NYECKHe OOBEKTHI, CIOCOOHBIE
B3aMMOJICHCTBOBAaTh MEXIy COO0OM M BHEIIHMM MHPOM camocTosATenbHO. Konnenuus
«HTepHeTa Bemiei» MOXKET CYIIECTBEHHO YIYUYIIUTb MHOTHE c@epbl Halled XU3HU U
IIOMOYb HaM B CO3/1aHUM OoJjiee y100HOro, YMHOTO U 0€301acHOr0 MUpA.

WHuTepHer Bellell — KOHLENIUS CETH Nepelayl JAHHBIX MEXIY (pU3NYecKUMH 00BbEKTaMU
(«6ewgamu»), OCHAIIEHHBIMH  BCTPOCHHBIMH  CPEICTBAMH M TEXHOJIOTHSAMH IS
B3aUMOJICVCTBHUS APYT C IPYrOM WIIM C BHEIIHEN cpenoil. [Ipeanonaraercs, 4To opranu3anus
TaKUX ceTel crocoOHa MEepecTPOUTh HSKOHOMMUYECKHE U OOIIECTBEHHbIE MPOILECCHI,
UCKJIIOYUTh U3 YaCTH JIEUCTBUM U onepanuii He0OOXOJUMOCTh y4acTHsl YeloBeKa.

Ecnu cTyneHT oTMeTHi Bce TpHM IOJAXO0JA K OIpeneneHHIo NnoHATHS «/HTepHeT Bemen» —
oleHKa — 3.

Ecnu ctynenT Ha3zBan 2 moaxo/a — oleHka — 2.

Ecmu crynenT HaszBan Tonbpko 1 moaxoxn — orneHka — 1.

Ecnu cTyneHT He Ha3Ball HM OJIHOTO OrnpeieieHus — ouenka — 0.

12. Kommanusi TpeOyeT uCHIONB30BaHUS Oe€30macHOro 3amu@poOBaHHOTO HWHTEPHET-
COEUHEHMS NPU MOJKIYEHUH K KOPIOPAaTUBHOM CETH M3-3a IpenenoB KommaHuu. Kakue



BHoo~NogohrwNE

13.
14.
15.
16.
17.

TEXHOJIOTUU CJIEyeT HCIOJb30BaTh, KOIJa COTPYIHUKH IMYTEIIECTBYIOT U HCHOJB3YIOT
HOYTOYK?

* VPN

* Touka nocryma Wi-Fi

* Cupu

* Bluetooth

13. Kakoil Tum TecTUpPOBAHUS MOKET MPOBECTH KOMIIAHUS, YTOOBI MPOAEMOHCTPUPOBATH
MIPEUMYIIIECTBA MOAKIIOUCHHUS K CETH HOBOH «BEIN», KOTOPOU paHbIlle HE ObLIO B ceTH?

* IPOTOTHIIHPOBAHUE

* IEPEHOC

* pa3BUTHE

* (hopmupoBanue

14. Yrto orpaHuuMBaeT THUIMBl PA3IUYHBIX OOBEKTOB, KOTOpPbIE MOTYT CTaTh
HMHTEJUICKTYyaJIbHBIMU JaTurKaMu B MIHTepHeTe Betien?

* pa3Mep UHTEpHETa

* Halle BOOOpakeHue

* 3aKOHOJATENIbCTBO

* HaJIMYHUE MOIIIHOTO CETEBOTO 00OPYIOBaHUS

15. Anpec cepBepa «UWutepHera Bemiei»: 49.122.1.255 kak BBIVISAUT 3TOT ajapec B
IIBOMYHOM CUCTEME CUMCIIEHUS?

110001.1111010.1.11111111

16. Kakue nmpenmyiiecTBa CyJIuT HaM MaccoBoe BHeapeHue «uTepHeTa Bemei.
OcBoOosk1eHHE YeI0oBeKa OT pyTHHHOIO TPYAA.

20.1.2 TyinoBble NPOEKTHI

BbIMoriHeHWe TUNOBOrO NPoeKTa ABMseTcd HeobXoaUMbIM YCOBUEM J0MYyCKa CTYAEHTOB K
NMTOroBOMY 3a4€Ty. TMNOBOW NPOEKT BbINOSTHAIOTCA B TpY 3Tana:

MepBbin — BbLIGOP NPOEKTa M NOATOTOBKA HEOOXOOUMbBIX KOMMEKTYOLLMX C BbIBOLOM
pe3ynbTaToB Ha BCTpauBaeMbI nHaMkaTop, 6e3 ynpaBneHus peanbHbiM OO bEKTOM.

BTopon atan — ynpaBneHue peanbHbIM 0O EKTOM C BbIBOOOM peakuun obbekTa unm gaHHbIX C
natyumkoB Ha PC.

TpeTuit aTan — NoHoe ynpasneHne 06 beKTOM UMK CYUTbIBAHME NOKa3aHW 4ATHYUKOB C
nepegaden AaHHbIX MO pagnokaHany unun nocpeactsom WEB-uHTepdenca. Coatotcs atanbl BO
BpemMs pybexHbIX aTtTecTtaumii. [Npun 6onbLLIOK CNOXHOCTM NpoeKTa AonyckaeTcs 06beanHeHne
CTYAEHTOB B rpynnbl Nno 2-3 4Yenoseka B rpynne.

MpumepHbIN NepeYveHb NpoekToB ¢ STM32:

USB reHepaTop-4actoTomMmep.

Yackl Ha cBeTogMoaHoOn maTpuue 8*8

CkaHep wuHbl 12C.

M3meputenb ypoBHs 3ByKa.

CeetoguoaHsbin 3D ky0.

Mya3bIKkanbHbIA 3BOHOK.

Lindposoi nasmeputens mowHoctn n KCB.

OneKTPOHHasa UrpoBas KoCTb.

TeTpuc.

. MuHmnaTIOpHBI BONBTMETP Ha cemmncermeHTHoMm LED nHgukaTtope.
. Mporpammarop.
. ABTOMaTU4eCcKoe 3apsiAHO-TPEHNPYIOLLIEE YCTPOMUCTBO U U3MepuTernb éMKocTn ang 12V

repMeTUYHbIX akKyMyrsiTOpOB.

TepmocTaTt ang anekTPU4EeCcKoro YamHuka.

YacToTHbI npeobpasoBatenb A aCUHXPOHHOrO ABUraTensi.
FM - paguonpuemHuk, TEA5767, SSD1306.

TepmomeTp ansa astomobuna Ha OLED gucnnee.

BaTTmMeTp nepemMeHHOro Toka.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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44.
45.
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48.
49.
50.

LiBeToMy3bIkanbHas ycTaHoBKa.

M3mepuTens AnvHbLlI UMMYNbCOB.

YHuBepcanbHbI u3amepuTernbHbIn Nprubop.

HID knaBunaTtypa Ha 16 knasuLu.

CyTOuYHbIV Tanmep ¢ BED-NHTEPENCOM.

DDS reHepaTtop curHanos Ha AT90USB162 n AD9833 ynpasnsaemsbin no USB.

16 kaHanbHLIN perncTpaTop TemMnepaTypsbl.

M3amepuTenb 4acToThbl U COS(P) NPOMbILLNEHHOM ceTh 50 Iu.

ONEKTPOHHBIN perynsaTtop MOLLHOCTM NepeMeHHOro Toka.

Ocuwmnnorpadc DSO.

OnNeKTPOHHOE pene ¢ hyHKUMEN NIaBHOMO BKIOYEHMS CBETa dhap.

MpocTon MynbTUMETP.

OneKTpOoHHbIe Yacbl-kaneHaapb-0yaANNbHUK C pe3epBHbIM NUTaHUEM.

M3mepuTens pacxoaa »XnMaKocTu.

GSM curHanusaums.

[uctaHuMoHHOe ynpaBneHune no tenegoxy.

BonbTMeTp nepeMeHHoro HanpskeHusi(TpexdasHbin).

Bnok ynpaBneHusa BogoHarpesaTtenem.

3apsagHoe yctporctso and LiPo akkymynaTopos.

DDS reHepatop Ha STM32.

TecTtep RC-5.

KoaoBblIn 3aMOK C 9HKOAEPOM.

LHM-perynaTop.

Bnok ynpaBneHusa BeHTUNATOpamMmn KoMneroTepa.

M3mepuTtenb eMKOCTU Y UHOYKTUBHOCTH.

Bnok nutanua 0 - 25B, 0 - 5A ¢ rpaduyeckum LCD.

["eHepaTop TeCTOBbLIX CUrHANOB A1 MOHUTOPOB.

TecTep NnonynpoBOAHUKOBbLIX 3N1IEMEHTOB.

BonbTmMeTp ¢ aBTOMaTU4ECKUM BbIDOPOM NPEeaenoB N3MepPEHNs.

16 kaHanbHasa cuctema MHpakpacHoOro AMCTaHLUMOHHOIO yrpaBrieHus.

AHanuaaTop cnekTpa 3ByKOBOW YacTOTbI.

YHuBepcanbHbIi nepekrtodaemsin nynbT Y ¢ npotokonom RC-5.

[omaluHAas meTeocTaHUus.

20.2 MNMpomexyToyHaa aTrecTaumsa

OueHKa 3HaHW, YMEHUI N HaBbIKOB, XapakTepuayrLlas atansl OpMUPOBAHNS KOMMETEHLNA B
pamMKax U3y4yeHus QUCLMMINHBI OCYLLECTBIAETCA B X04e TeKyLLEeN N MPOMEXYTOYHOM
aTtTecTauun.

TekyLlaa atTecTauus NpoBOAMTCSA B COOTBETCTBUM C NonoXeHnem o Tekyllen aTTectaumm
oby4yaroLLmxcsi No nporpaMmam BbicLLEro o6pa3oBaHmst BOpoHEXCKOro rocyaapCTBEHHOro
yHMBepcuteTa. Tekyllas aTTectaums npoBoanTcs B hopMe MHOUBUAYanNsHOro onpoca B pamkax
pyBexHbIx aTtTecTaunin. Kputepun oLeHnBaHus NpuBeaeHb! BhilLe.

[MpomexxyToyHast atTecTaumsi NPOBOAUTCSA B COOTBETCTBMM C [1onoXeHneM O MPOMEXYTOYHOM
aTTecTtaumm obyyaroLmxcs no nporpaMmam BbicLLero obpasoBaHus.
KOHTpornbHO-n3MepuTenbHble MaTepuarsl MPOMEXYTOYHON aTTecTauun BKNoYaloT B cebs
TeopeTnyeckne BONpoChl, MO3BOMNSALLME OLEHUTb YPOBEHDb NMOSTYYEHHbIX 3HAHUN.

Mpv oLeHMBaHUKU UCNOSbL3YIOTCA Ka4eCTBEHHbIE LLKasibl oLueHoK. Kputepun oueHnBaHus
npviBegeHbl Bbille.



