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«BOPOHEXCKWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO
3aBepytowmi kacbegpon
Bopucos Omntpun Hukonaesmu
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PABOYASA NPOrPAMMA YYEBEHOW AUCLMNIIUHDI

51.B.[1B.05.02 TexHONorum MHTEPHET BELLEN

1. Kog n HammeHoBaHMe HanpaBneHusa NOoAroToBKu/cneunanbHOCTU:
09.03.04 lNporpammHas nHxeHepusi

2. Mpodmnb nogrotoBku/cneynanmsaums:
MHdopMaunoOHHbIE CUCTEMBI 1 CETEBbLIE TEXHOMOIN

3. KBanudmkauums (cteneHb) BbiNyCKHUKA:

bakanasp

4. ®opma oby4eHuUs:

OuyHas

5. Kacheapa, oTBevalowlas 3a peanusauuio QUCLMMNIIUHBI:
Kadenpa nHpopmaunoHHbIX cucTem

6. CoctaBuTENU NpOrpamMmbil:

MakcumoB Anekcer Bnagnmmposuy

7. PekomeHpoBaHa:

npotokon HMC Ne5 ot 05.03.2025

8. Y4yebOHbIN roa;:

2027-2028

9.lenu n 3apayum y4eGHON ANCLUNIINHDBI;

Kypc npr3BaH No3HaKoOMUTb CTYAEHTOB C rnobanbHo MHPaCTPYKTYpor ans
NMHopMauunoHHoro obLecTBa, koTopas obecrneunBaeT BO3MOXHOCTb NPeAoCcTaBneHnst bonee
CMNOXHbIX YCMyr NyTeM COeAVHEeHuUst Apyr ¢ ApyromM (pmandeckmx u BUpTyarnbHbIX) BELLEn Ha
OCHOBE CYLLIECTBYHOLLMX N pPa3BMUBaAKLLMXCA (YHKLMOHANbHO COBMECTUMbIX MHGOPMAaLMOHHO-
KOMMYHUKALMOHHBIX TEXHOMOIMN.

Llenbio gucumnninnHbl ABRsieTCA U3ydeHne MHCTPYMEeHTapus ynpasneHns 1 onTuMm3aaunm
NpOLIECCOB, MPOMCXOAALLNX B COBPEMEHHOM MHGOPMaLIMOHHOM obLiecTBe. ChopmmnpoBaTtb
OCHOBHbIE MOHATUSA U OOBACHUTE TEPMUHOMOTUIO, MPU Pa3paboTKe KOHKPETHLIX MPOEKTOB B
chepe «MHTepHeTa BeLlen».

OcBOUTb OCHOBHbIE TEXHONOMMMU MHTEpHETa BeLU,el7IZ onepauynoHHble CUCTEMbI pealibHOro
BpEMEHMN, 0asbl OaHHbIX, KINMMEeHT-CePBEPHbIE TEXHOJIOTUN, I'IpOMbILUﬂeHHbIVI MHTEPHET BeLLl,eﬁ
(SCADA).

3agaun yuebHon ancumnnimHbl: oopMMpPOBaHNUE OCHOBOMOMAratoLLmMxX NpeacTaBneHunn o
BbIYNCINTENBHOW CETU PU3NYECKNX OOBEKTOB («BELLENY ), OCHALLEHHbLIX BCTPOEHHbIMU
TexHonorusiMu. [laHHble ceTu npegHasHayeHbl Anst B3aUMoAENCTBUA ApYr C OPYrOM UIu
BHELLUHEN cpefon, paccmaTpurBatoLLias opraHM3aumio Taknx CeTeN Kak siBfeHue, cnocobHoe



NnepecTponTb 3KOHOMUYECKME N 0OLLECTBEHHbIE MPOLECCHI, UCKMNoYatoLLEee U3 YacTu OeNCTBUN U
onepaumi HeoBXoANMMOCTb y4HacTusl YenoBeka; (hOPMUPOBAHNE HABBLIKOB OLIEHKN OCHOBHbIX
XapaKTepUCTMK cnocoboB 1 YCTPONCTB agpecaLmm, a Takke TEXHONOrMM MAeHTUdUKaLUN 3TUX
npegmMeToB («BeLleny). Metoabl u cpeacTsa, NpMMeEHsieMble 151 aBTOMaTUYECKOMN
noeHTUdUKaLMnN: ONTUYECKN pacno3HaBaeMble naeHTudukaTopbl (LWTpMX koabl, Data Matrix,
QR-koabl), cpeacTBa onpeneneHnsi MECTOHAXOXAEHWS B PEXUME pearbHOro BPEMEHMN.

10. MecTo y4ye6HOM AucUMNNUHLI B cTpykType OOI:
Y4yebHasa gucumnnmnHa oTHOCUTCS K BapuaTmMBHOM YacTu 6noka b1. [Ins ycneLwHoro ocBoeHus

nporpamMmmbl CTYOAEHT OOJDKEH:

Bnapgetb A3blikamu nporpammmpoBaHus: C++, Java, XML.
BrageTb ocHoBamu Beb-nporpaMmMmmnpoBaHus Ha JavaScript.
YMeTb paboTaTb B KOHCOMNMM Linux Ha ypoBHE Monb3oBaTerns.
MmeTb npencraeneHue o KynbType u ctune paspabdotku MO.
YMeTb Nonb30BaTbCA CUCTEMOW KOHTPONst Bepcui (MpeanoyTUTensbHO git).

3HaTb OCHOBbI ANIEKTPOTEXHUKN B ob0beme LLKOMNbHOM nporpamMmmbl.

BbITb 3HAKOMbIM C Kypcamn: MaTeMaTUYeCKNA aHanns, Teopusi BEPOATHOCTEN U
MatemMaTmyeckas cTaTucTuka, Teopust MHopmMaumm, 00 bEKTHO-OPUEHTUPOBAHHOE
nporpammM1MpoBaHue, BBEAEHNE B MHTEPHET BELLEN.

11. MnaHupyemble pe3ynbTaTbl 06y4YeHUA No AUcUMNIMHe/MoAYNIO (3HaHUA, YMeHUs,
HaBbIKM1), COOTHECEHHbIEe C NIIaHUPYyeMbIMU pe3ynbTaTaMu OCBOeHUs obpa3oBaTeribHOM
nporpamMmMbl (KOMNeTeHUMAMU BbINYCKHUKOB) U UHAMKATOPaMU UX JOCTUMIKEHUSA:

KO,I[ W Ha3BaHHUEC KOMIICTCHIIMHN

T1IK-9 CriocobeH onuceIBaTh
QIITOPUTMBI KOMITIOHEHTOB CHCTEMBI,
BKJIFOYAst METOIBI M CXEMBI.

T1K-9 CriocobeH onuchIiBaTh
QJITOPUTMBI KOMIIOHEHTOB CHCTEMBI,
BKJIFOUYAsI METOJIBI U CXEMBL.

Ko n HazBanue

HHAUKATOpa KOMIICTCHINHN

I1K-9.1 OnuceiBaer
MIPUMECHSICMBIE

MaTeMaTHu4CCKUEC MCTObI,

JONYIICHUS U

OrpaHHU4CHUs, CBA3aHHBIC

C BBIOpaHHBIM
MaTeMaTHYECKUM
MaTepHAIIOM.

ITK-9.2 OnuceiBaer
QITOPUTMBI U (WKL)
(yHKIIMOHUPOBaHUE
MIPOTPaMMBI €
000CHOBaHHEM BBIOOpA
CXEM aJIrOpUTMOB
pelIeHus 3a1a4,
BO3MOYKHBIX
B3aUMOJCUCTBUHI
MPOTPaMMBI C IPYTHMH
MIPOrpaMMaMHU.

3HaHUs1, yMECHHUS,
HaBBIKU

OnuceiBaer
HpUMEHsIeMble
MaTeMaTHIeCKHe
METO/bI,
JOTTYIIEHUS 1
OrpaHUYEHUs,
CBSI3aHHBIE C
BbIOpPaHHBIM
MaTeMaTHYECKUM
MaTepuaioM

OrnuceiBaet
ITOPUTMBI U (WIIH)
(GYHKIIMOHUPOBaHUE
MIPOTPaMMBI €
000CHOBaHHEM
BbIOOpa cxeM
QITOPUTMOB
peleHus 3aaaq,
BO3MOKHBIX
B3aMMOJICUCTBUN
MIPOTPaMMBI C

JIPYTUMH
IporpaMMaMu.



12. O6bem gUcUUNUHBLI B 3a4eTHbIX eAMHULax/vyac:
4/144

Popma NpoMeXKyToYHOM aTTecTaumm:

Ok3ameH, KoHTponbHas paboTa

13. TpyaoeMKOCTb N0 BUAAM y4eOHOM paboThbl

Bun yae6HO# paboThI Cemectp 5
AyauTOpHBIE 3aHATHS

JlekuoHHBIE 3aHATHS
JlaboparopHbIe 3aHATHS
CamocrosiTenbHas paboTa
KypcoBas pabota
[IpomexxkyTouHas arrectauus
Yackl HAa KOHTPOJIb

Bcero

3anonHutb B1apl y4ebHor paboThl
13.1. CopepxaHue AUCLUNINUHDbI

n/n HauMeHoBaHue Conepxanue
paszzenna qUCIUILIAHBI paznena
JUCLUILINHBI

Jlexun

Huteprer ArnmnapatHast

Bellen COCTAaBJIAIONIA
A. Certun
nepenaqn
JTAaHHBIX.
IIporpammHas
COCTaBJISIOIIA
A IDE
MIPOrpaMMHUPO
BaHUs JUIS
WHTEpHETa
BEIIEH.

Bcero

68

34
34

40

36

144

Peanuzanms paznena
JUCLUIUINHBI C TOMOLIBIO
OHJIaliH-Kypca, OYMK

https://myitacademy.ru/


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

n/n HaumeHoBaHue

pasnena JUCIUILUTHHBI

Kirouesrie
TCXHOJIOTHUHN

OcHOBHBIE
3a1a4n
WHTEpHETA
Belle

Cdepsr
PUMEHCHHS
UHTEpHETa
BEILICH

STM32

Coneprxanue
pasnena
JUCLATIIMHBI

SmartThings,
Bluetooth
Low Energy,
IBM

Cloud,

GSM, LoRa,
Wi-Fi,
MQTT,
RTOS,
MBed,
STM32

MonuTOopHuHr,
yIpaBJIECHUE,
ONTUMU3ALNS
, aBBTOHOMUS

Menuiuna,
CEJIbCKOE
XO03SHCTBO,
IIPOMBIIIIEHH
OCTb, YMHBII
AOM,
ypOaHuCTHKa,
9KOJIOTHS,
TPaHCIOPT,
KKX,
JIOTUCTHKA U

Ap.

Tanmepsl,
BXOJbI-
BBIXO/IBI,
MHOT'OIIOTOYH
OCTb.
VYpasneHue
MIPEPBIBAHUSIM
U B CUCTEMAxX
peaNbHOTO
BPEMEHH.
OnTuMu3anus
3arpar
ONepaTUBHOMN

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/
https://myitacademy.ru/

n/n HaumeHoBaHue
pasjena JUCHUILIHHBI

ESP32

CeHncops! (1mu
JaTYNKH )

Cpensl
pa3paboTku

Coneprxanue
pasnena MUCIUIUINHEI C IOMOIIBIO
JOUCIHUITIIINHBI

Peanuzanus paznena

oHnaitH-kypca, OYMK

IHaMATH

Wi-Fi + https://myitacademy.ru/
Bluetooth
OIMIMCaHueC n
XapaKTEepUCTU
KM 9uIia.
Crek
IMPOTOKOJIOB
CTaHJapTOB
Wi-Fi
802.11nu
BT4.2.
WnTepdeiico
SPI/SDIO u
I2’C/UART

Undpakpaca  https://myitacademy.ru/
bIN

JaTbHOMED;

Jartunku

JIaBJICHUS,

BJIaXXHOCTH H

TEeMIIepaTypbl

VYapTpa3Byko

BOW CEHCOp;

I'mpockor;

Jatunku
rasa, IMU-
CEHCOop;
MEMS u np.

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

Mbed; Mbed

Studio;

Keil;

IAR;

PlatformlO;

Visual Studio;
STM32Cube;


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

n/n HaumeHoBaHue
pasjena JUCHUILIHHBI

CeteBrle
MIPOTOKOJIBI

S3bIKH
MpEeJCTaBICHUS
NAHHBIX.

[TpoTokombl
nepeaadn
JTAHHBIX

JlaGopaTopHsble
paboThl

Hcnonn3oBanue
STM32

Coneprxanue

NUCHUILIINHEI

Peanuzanus paznena
pasnena JMCILIUIUIMHBI C TIOMOIIBIO
oHnaitH-kypca, OYMK
CooCox

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

IPOTOKOJIOB
802; LAN,

PAN,
LPWAN, NB-
loT,
crienudukanu
o

802.15.4;
IPv6;
LoWPAN;
ZigBee-cetn

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

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

[Ipotokon

MQTT.

O6uaunble
TEXHOJIOTHH.
[Tnardopmsl

Nutepnera
Bele

Wzyuenue https://myitschool.ru/edu
TaliMepOB U

MHOTOITIOTOYH

OCTH.

Peanuzanus

YIIPABJICHUS

MpEpPBIBaHUAM

1 B CUCTEMAX

pCaJIBbHOTO


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

/i

HaumenoBanue
pasnena JUCIUILUTHHBI

Cencopsl

Cpenpl
pa3paboTku

Konuposanue
JUUISl THTEPHETA
BelIer

[TpoToko:sI
nepenayu
JTaHHBIX

HCIIOJIb3YCMbIC B

TEXHOJIOTUH
VHTEpPHETA
Bellen

Coneprxanue
pasnena
JUCLATIIMHBI

BpPEMEHHU

N3yuenue
paboThI
nH(ppakpacHo
ro
JaIbHOMEDA,
JATYNKOB
JaBJICHUS,
BIIQXKHOCTH H
TEeMIIEPATypPhl
; THPOCKOTIA

N3yuenue
Mbed;
Ounnaiin-1DE
Mbed; Mbed

Studio; Keil
uVision

N3yuenue
XML, JSON

Peammzanus
MpOEKTa  Ha
00JIaYHBIX
TEXHOJIOTHSIX.
Hcnons3oBan
ne
m1aTGopmbl
WNHurepHera
BEIIICH.

13.2. Tembl (pasgenbl) QUCLMNIUHBI U BUAbI 3aHATUN

Ne /1t

HanmeHnoBanue
TeMBI (pa3zaena)

WNHTtepHe
T Belen

Jlexuonu
b€ 3AHATHS  KHUE

ITpakTnuec

3aHATUSA

Peanuzanus paznena
JOUCHUIIIMHBI C TOMOIIBIO

OHJIaliH-Kypca, DYMK

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

JlaGopart
OpHBIE
3aHATUA

Camocrt
OSATEIh
Hast
pabota

Bce
ro



Ne i/t

10

Haumenosanue
TeMblI (pasjena)

KiroueBbl
e
TEXHOJIOT
An

OCHOBHBI
€ 3agauu
WHTEPHET
a Belei

Cdepnr
MpUMEHE
HUA
UHTEPHET
a Belei

STM32:
TalMepHl,
BXO/IbIBBI
XOJIBl,
MHOT'OIIO
TOYHOCTb

Cencopsl
(v
TATYHKH)

Cpensr
pas3pabor
K{

CeTeBrle
MIPOTOKOJT
Bl

SI3pIKN

O61aunbI
e
TEXHOJIOT
15038
[Tnatdop
MBI
WNHTtephe
Ta

JleknnoHH [IpakTuuec
bIC 3aHATUA KHe
3aHATUSA

JlaGopar
OpHEIE
3aHATHUS

Camoct
OSITEIb
Hast
paborta

[Ipoexr
1o
npeame
Ty 40
qac

Bce
ro

12

52



Noen/m  HaummenoBanme  Jlekumonn  Ilpaktuuec  JlaGopar Camoct Bce

TEeMHbI (pa3jiesia)  ble 3aHATUS ~ KHUE OpHBIE 0oSiITeNb  TO
3aHSATUS 3aHATUS ~ Had
paborta
BEIIEH.
HUmoeo 34 0 34 40 108

14. MeToguyeckue ykaszaHus ansi o6y4aroLmxca no 0CBOEHUIO AUCLUNITUHDbI

BHeayguTopHasi camocTosiTenbHasi paboTa CTyAeHTOB BKIoYaeT NpopaboTKy
mMaTepuanos nekuui, N3ydeHme pekoMeH10BaHHOW NMTepaTypbl, MOArOTOBKY K
KOHTpOnbHbLIM paboTam, NOAroTOBKY K nabopaTopHbIM paboTam U UX 3alluTam,
MOArOTOBKY K 3aLUUTE TUMOBBIX MPOEKTOB.

15. NepeyeHb OCHOBHOM U AONOSTHUTENILHON NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heo6XxoAMUMbIX AJiIsi OCBOEHUSA AUCLUNIINHDI

No Hcrounuk
/a

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

6) oononHuTenbHas nuTepaTypa:

Ne HcTounux
/i
1 Jonansa A. Hopman. SI3sik Bemieit Oyaymiero. — M.: Strelka Press, 2013. — 224 c.

2 Cymxuy, JI. SI3sik Bemeit / JI. Cymxuu. — M. : Strelka Press, 2013. — 240 c.

3 3apameHckux, Esrenuii [lerpouu. IHTepHeT Bemel : uccnenoBanus u o01acTb
npumenenust / E. I1. 3apamenckux, U. E. Aprembes. — M.: UTHOPA-M, 2015. — 188 c.

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

B) MH(POPMALMOHHBIE 3NIEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:

No /it Uctounuk

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

16. NMepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyeHus ansa caMmoCToATEeNIbHOW paboThbl
Ne HcTounux

/11

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


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

Ne
n/n

UcTounuk

— Pexxum mocryma : https://www.youtube.com/watch?v=75m_AUbM1m38

17. O6pas3oBaTtenbHble TEXHONOrMN, UCNONb3yeMble NPU peanu3auum yuebHomn
AUCLUMNIUHBI, BKIIOYasA AUCTaHLMOHHbIe o6pa3oBaTtesibHble TexHonorum (4OT),
3NeKTPoHHoe oby4yeHue (0), cMewaHHOe 0b6y4YeHue):

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

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHne AUCLMNIUHbI:
KoMnbloTepHble Knacchl pakyrbTeTa KOMMNbIOTEPHbIX HayK, NPOEKTop ANA JEMOHCTPaLun
TeopeTudeckoro matepuana. Cucremol Ha kpuctanne STM32 tnna NUCLEO-L152RE.
OtnapgoyHas nnaTta Ha 6a3e MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-
nHTepdenc. CeHcopbl 1 BcioMoraTtesbHble nnata ansa Arduino, nogkntovaemble K NUCLEO-

L152RE.

19. OueHoYHbIe cpeaAcTBa Al NPOBEAEHUSA TEKYLLEeN U NMPOMEXYTOYHOW aTTecTauumn
[MopsiooK OLEHKN 0CBOEHMsT 00yyatowmmMmmncs ydebHoro maTepuana onpegenserca cogepXaHmem
CrneayLmx pasnenoB ANCUMMIINHDI;

No i/t

Paznienbr
JUCITUTLIAHBI
(MomymH)

STMa32.
Cpensi
pa3paboTKH.
CereBble
MIPOTOKOJIBI.
SI3bIKK
MIPEICTABICHUS
JTAHHBIX.
IIpoToKoBI
nepeaadn
TAHHBIX

Texnonoruu
VHTEpHETA
BeleH,
MBED,
MQTT, HTTP,
CoAP

Kon n Ha3Banue
KOMIIETEHIINU

IT1K-9 Crocoben
OIINCHIBATH
AJITOPUTMBI
KOMIIOHEHTOB
CHCTEMBI, BKJIFOUAast
METOIBI U CXEMBI.

ITK-9 Criocoben
OIINChIBATH
QITOPUTMBI
KOMIIOHCHTOB
CHCTEMBI, BKIIFOYast
METOABI 1 CXCMBI.

M pomMeXyTo4yHaa aTtrecrtauna

Ko n HazBanue
WHJHUKaTopa
KOMIETEHIINHU

[1K-9.1 OnuceiBaer
HIpUMEHsIeMble
MaTeMaTU4eCcKue
METO/bI, JOMYILECHHS
Y OTpaHHYCHHS,
CBSI3aHHBIE C
BbIOpaHHBIM
MaTeMaTHYECKUM
MaTepraIoM.

[1K-9.2 OnuceiBaer
ANTOPUTMBI U (WIIH)
(GyHKIIMOHUPOBaHHE
MIPOTPaMMBI €
000CHOBaHHEM
BbIOOpa cXeM

AJITOPUTMOB PCHICHUA

3a/1a4, BO3MOKHBIX
B3anUMOJICUCTBUHI
MIPOTPAMMBI C

JIPpYTUMH
IIpOrpaMMaMH.

3HaHus1, yMECHHUS,
HaBBIKU

OnuckiBaeT
MIPUMEHSEMbIC
MaTeMaTHYECKHE
METO/bI,
JIOTIYIIEHUS U
OTpaHUYECHUS,
CBSI3aHHBIC C
BbIOpaHHBIM
MaTeMaTUYeCKUM
MaTepuaioM

OmnuceIBaeT
AJITOPUTMBI U (UJIN)
(GYHKIIMOHUPOBAHHE
MIPOTpaMMBI C
000CHOBaHHUEM
BbIOOpA CXEM
ITOPUTMOB
perieHus 3aaad,
BO3MOKHEIX
B3anMMOJAECHCTBUH
MIPOTPaMMBI C
JIPYTHMH
porpaMmmMamH.


http://osmbed.com/

dopma KoHTpons - Jk3ameH, KoHTponbHasa paboTa

OueHouHble cpefcTBa ANs NPOMEXYTOYHONW aTtTecTaumm
dopmMmnpoBaHME OLEHOK:
JlabopatopHble paboTbl Mocne BLINOMIHEHUA OLEHMBalOTCA MpenogasaTtenem, wu
BbICTABIMAETCA OLeHKa «3ayTeHo» npu  ycrnoBum oTBeta Ha 80% Bonpocos
npenogaesatens no npegMeTHon obnactm nabopartopHonm pabotbl. Mo wuToram
nabopaTopHbIX paboT 1 YCTHOroO OTBETa CTyAEeHTa BbICTABMSAETCSA OLEHKA «3a4TEHO» Unn
«He 3a4yTeHo» no nabopaTopHbiM paboTam Bcer ancuunnuHbl. K coade sk3ameHa
OLIEHKOWN [oNnyCcKalTCs CTyaeHTbl, caaBwme 100% nabopaTopHbix paboT.
CooTHOLWEHWE NoKasaTenemn, KpUTEPMEB 1 LIKanbl OLLEHUBAHUSA pe3ynbTaToB 00y4YeHus.

Kputepuu oneHnBanus [[Ixana oneHok
KOMIICTCHITHI

YpoBeHb

c(hOpMUPOBAHHOCTH

KOMIETEHIINH
CTyJIeHT MOJIHOCTBIO BJIAJICET Bricokuii ypoBeHb 3HaHHN |[OTIMYHO

TEOPETUYECKUMHU OCHOBAMH
I CLIUIUIMHBL, CIIOCOOCH
[IPUMEHATHh TEOPETUYECKUE
3HAHMA Ha NpakTUKe. OTBEYaeT Ha
JTOTIOJIHUTEIIbHBIE BOIIPOCHI, HE
MeeT Npo0OesIoB B 3HAHMSIX.
CTyneHT Biazneer Xopomuii ypoBEHb Xopomro
TEOPETUYECKMMHU OCHOBAMHU
TACIIUILIMHEL, CIIOCOOEH
[IPUMEHSTh TEOPETUUECKUE
3HAHUA Ha npakThke. OTBEYaeT Ha
NTOTIOJIHATEIIbHBIE BOIIPOCHI,
MOXKET UIMETh HE 3HAYUTEIIbHBIC
po6esbl B 3HAHMSIX.

CTyneHT Biazneer [Ioporoselil ypOBEHb Y 10BJIETBOPUTEIIBHO,
TEOPETUUYECKUMU OCHOBAMH
MMCHIMILIMHEL, CIIOCOOEH
[IPUMEHATH TEOPETUYECKUE
3HAHMUS Ha IIPAKTUKE.
OOyuaronuiics MOXeT JjaBaThb
HETIOJIHBIE OTBETHI HA
JIOTIOJIHUTEIbHBIE BOIPOCHL.

- He

O6y‘-IaIOHII/II7IC$I ACMOHCTPHUPYET YAOBJIETBOPUTEIBHO
OTPBIBOYHBIE, )parMeHTApHBIE
3HAHUS, JOIMYCKAaeT rpyobie
OITMOKHU B IPEIMETHON 00IaCTH.
20 TvnoBble OLEHOYHble cCpeAcTBA M MeTOAMYECKMEe MaTepuanbl, onpegensiowme
npouenypbl oLeHUBaHUsA

20.1 TeKyLLMN KOHTPOJIb yCNeBaeMocCTH

KoHTpornb ycneBsaemocTu N0 AUCLMMNIIMHE OCYLLECTBIISAETCS C MOMOLLbI TECTOBbIX 3a4aHUN
20.1.1 TecToBOE 3agaHue

BapuaHnT 1
1. Kakou ypoBeHb B rmbpuaHor Mogenu obblMHO 0603HavaeTcs cokpalleHmem MAC?
2. Tlo kakon mogenu pabotaet npotokon MQTT.
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OnepaunoHHas cuctema, Hanbosee 4acTo UCMNonb3yemas Ha OOHOMMATHBIX KOMMbIOTEPAX
Hanofobue Raspberry Pi.
BapuaHT 2
YKkaxnte, noBepx Kakmx TPaHCMOPTHbLIX NPOTOKOOB 06bLIMHO MCMOMb3YITCA 3TN MPOTOKOSbI
npuknagHoro yposHsa: MQTT, HTTP, CoAP.
ARM — 370 doupma-npon3BoanTENb apXMTEKTYPbI NpoLeccopa, UM caMmmx npoLeccopoB?
3ayem HyxxHbl GPIO B MUKpOKOHTpornepe?
BapuaHT 3
Kakas n3 HukenpuBeaeHHbIX ceTen pa3BepThiBaeTCd B NULEH3MPYEMOM AnanasoHe?
LoRa, SigFox, Ctpwk/BasuoTt, NB-loT.
PacctaBbTe 3agayum VIHTepHeTa BeLlen No ypoBHSM, Ha4MHasA OT CamMOoro NpocToro (ypoBeHb 1)
n3akaH4nmBasi CamblM CrIOXHbIM (YPOBEHb 4)
YnpasneHue. Ontummusaumsi. ABTOHOMHOe yrnpasneHve. MOHUTOpPUHT.
Mo kakon mogenu paboTtaet IBM Cloud?
BapuaHT 4
UTo namepseT TeH3oaaTumnk?
Kakon cumBon B npotokone MQTT nossonsieT BbibpaTb BCe HUKECTOSILLME TOMUKM Ha BCEX
YPOBHSIX?
*H#, o+ ?
Kakon ctaHgapT onuceiBaeT 6€CcnpoBOAHbIE CEHCOPHbIE CETU?
802.15.4, 802.11, 802.3, 802.15.1
BapuaHT 5
1. Kakon ctaHgapT onucbiBaeT 6€CcnpoBOAHbIE CEHCOPHbIE CETU?
802.15.4, 802.11, 802.3, 802.15.1
Cdbepa npumeHeHns LoRa, rge oHa no-npexHemy byaeT akTyanbHa, HECMOTPS Ha NosiBreHne
NB-loT
Mo kakon mogenu paboTaeT npotokon CoAP.
JononHuTenbHble BOMPOChHI:
1. Kakoii TepMUH HE CyIIECTBOBAI JI0 MOSBJICHUS NHTEpHETA Belle?
ACKYD
ACVYTII
BaBuor

SCADA

2. Bac ipocsT moMOYb ¢ BEIOOPOM JIaTYMKA BIKHOCTH TSI TETUIHIL: 3a/1a9a COCTOUT B TOM,
YTOOBI 3aMEPATH YPOBEHD BIIATH U B MIOYBE, U B BO3AYXE, a MPU CHIILHOM MaJIeHUU WIIN
pa3HHIlE YPOBHEH BKIIIOYATH CUCTEMY OpOIIeHUs. UTO BBI MOCOBETYyETE?

Jatuuk AM2302 DHT22

Harank CCS811 HDC1080

Jatuuk RS485

[TocoBeTyro MOAKIIOYUTE K 00CYKICHUIO MHXKEHEPA: TaHHBIX MaJlo, BEIOOP JaTUUKOB
OOJIBIIION

3. Kakoii U3 31eMEeHTOB YMHOT'O 3aMKa, KOTOPBIi OTKphIBaeTcs Omaromaps Bluetooth-
KOMaHJie ¢ TesnedoHa, He o0s13aTeneH?

JlaTuuk

Axtyatop (McnonHuTenbHOE YCTPOHCTBO)

Bbarapest unu MHOM UCTOYHUK MTUTAHUS

MuKpOKOHTpOIIIEp

Pagnomonyne

4. Kakoit u3 3Tux (paKTOpOB HYXKHO YUMTHIBATh IPU BBIOOpE TaTUMKA B MIEPBYIO OUEPE/h?
DOHeprodPpheKTHBHOCTH
I"aGapuTsl (pa3mepsl)



To4HOCTH UBMEPEHUI
JlnanaszoH u3MepeHui
Bce (hakTopsl HY)KHO ydecThb

5. Kak ny4iie 3aliuTUTh BCIO CUCTEMY UHTEPHETA BEILCH?

HanucaTh 1 UCIOJIb30BaTh CBOIO CHCTEMY MIM(POBAHMSI TAHHBIX HA BCEX ATaIax MX
nepenaym.

CkadaTh ¥ YCTAaHOBHTH aHTUBUPYCHI HA BCEX YCTPONCTBA, 0A30BHIC CTAHIIUU U CEPBEPHI.
OOpaTuThCs K CHEHMATUCTAM 10 KHOepOEe30MacHOCTH U 3aKa3aTh KOMIUIEKC YCIYT y HUX.

6. CepBep MHTEpHeTa Beliel MpuHUMAET B cpeiHeM | n3mepenue B ceKyHay. CKOJIBKO
HeoOxomumo Bpemenu s HakoruieHus: 100 000 maHHBIX, HEOOXOAMMBIX JUISI UX aHAIIN3a B
cucreme Big Data? 1 cyrkwu, 3 yaca, 46 Munyt u 40 ceKyH[

7. Yro Ttakoe «MHTEepHET Bemel»? Jlath pa3BEPHYTHIN OTBET.
8. Uro Takoe «OnepalvoHHas CUCTEMA PEATbHOTO BPEMEHN»?

9. B kakoit pekomennanuun MCO-T npuBeneH aHaIu3 0COOCHHOCTEH ceTeBOr OE30MacHOCTH
JUTSL CEHCOPHBIX CETEH?
10 Ha xakue MoJienu TeCTUPOBAHUS MOKHO pa3OUTh apXUTEKTYpy HHTEPHET Belleii?

11. Yro takoe «MHTEepHET Bemeh»?
JlaTh pa3BEPHYTHINA OTBET.

HNutepHer Bemiel — 3TO CUCTEMa B3aMMOCBS3aHHBIX BBIYUCIUTEIBHBIX YCTPOUCTB, KOTOPHIE
MOTYT cOOMpATh U MepeAaBarh JaHHbIe MO0 ceTu VHTepHeT 0e3 ydyacTus yenoBeka u Bo 0jaro
YeIIOBEKA.

HNHTepHeT Bemied CBsI3bIBaCT PA3IMYHOIO poja (PU3HUECKHE OOBEKThI, CIOCOOHBIE
B3aUMOJICHICTBOBATh MEXJYy COOOM W BHEIIHUM MHPOM CaMoCTOsTenbHO. KoHienus
«lHTepHeTa Bemiei» MOXKET CYIIECTBEHHO YIYUYIIUTh MHOTHE CQepbl Halled XU3HU H
MIOMOYb HaM B CO3/IaHHH 0oJiee yA00OHOTO, YMHOTO M 0€301MacHOT0 MHpA.

WuTepHeT Bellelt — KOHIICTIIUS CETH Tepeladyd JaHHBIX MEXIy (Ppu3ndeckKuMu oObEeKTaMu
(«sewyamuy), OCHANIEHHBIMH  BCTPOCHHBIMH  CPEACTBAMH W TEXHOJIOTHSAMH IS
B3aUMOJEICTBUS IPYT C APYIOM WIIM C BHEIIHEH cpenoil. [Ipennonaraercs, 4to opraHu3anus
TaKuX CeTe CrocoOHa TEPECTPOUTh HSKOHOMUYECKHE U OOIIECTBEHHBIE IPOIIECCHI,
WCKITIOYUTH U3 YaCTH JICUCTBUHN U Onepanuii HEOOXOJMMOCTh yYacTHsI YeIOBeKa.

Ecnu cTtyaeHT oTMeTHn Bce TpW MOAXOJAa K ONpeneNeHHI0 MoHATHS «VHTepHEeT Bemen» —
olleHKa — 3.

Ecmu ctynenT Ha3Ban 2 moaxozaa — OoleHka — 2.

Ecnu ctynenT Ha3Ban Tonbko 1 moaxonm — onenka — 1.

Eciu cTyneHT He Ha3Ball HU OJTHOTO OmpeesieHns — oreHka — 0.

12. Kommanusi TpeOyeT WCMHONB30BaHUS Oe30macHOro 3amu(poBaHHOTO WHTEPHET-
COEAMHEHHMS MPU MOAKIIOUYECHUU K KOPIOPATUBHOM CETH M3-3a MpenenoB KoMmaHuu. Kakue
TEXHOJIOTMM CJIEJIyeT HCIO0JIb30BaTh, KOTJAA COTPYAHHMKU IYTEHIECTBYIOT W HCIOJIb3YIOT
HOYTOYK?

VPN

* Touka nocryna Wi-Fi

* Cupu

* Bluetooth
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13. Kakoil Tum TecTHpOBaHUS MOXKET MPOBECTH KOMIAHHUSA, YTOOBI MPOJEMOHCTPHUPOBATH
MIPEUMYIIIECTBA MOAKIFOUCHHUS K CETH HOBOH «BEIN», KOTOPOU paHbIlle HE ObLIO B ceTH?

* IPOTOTHIIHPOBAHUE

* [IEPEHOC

* pa3BUTHE

* (hopmupoBaHue

14. Yrto orpaHuuuMBaeT THUIBl PA3IUYHBIX OOBEKTOB, KOTOpPbIE MOTYT CTaTh
HMHTEJUICKTYyaJIbHBIMU JaTurKaMu B VIHTepHeTe Bemien?

* pa3Mep UHTEpHETa

* Halle BOOOpakeHue

* 3aKOHOJaTEJIbCTBO

* HaJIM4KEe MOIIHOTO CETEBOTO 000PYIOBaHUS

15. Anpec cepBepa «MuTepHera Bemei»: 49.122.1.255 kak BBIMJISOUT STOT aApec B
IIBOMYHOM CUCTEME CUHUCIIEHUS?

110001.1111010.1.11111111

16. Kakue nmpeumyiiecTBa CyauT HaM MaccoBoe BHeapeHue «uTepHeTa Bemei.
OcBoOo>1eHHE YeI0BeKa OT pyTHHHOIO TPYAA.

20.1.2 TynoBble NPOEKTHI

BbINonHeHWe TMNOBOro NpoekTa ABNAeTca Heo6xoauMbIM YCrOBMEM AOMycKa CTYAEHTOB K
NMTOroBOMY 3a4€Ty. TMNOBOW MNPOEKT BbINOSTHAIOTCA B TpY 3Tana:

MepBbin — BbLIGOP NPOEKTa M NOATOTOBKa HEOOXOOUMbIX KOMMEKTYOLLMX C BbIBOLOM
pe3ynbTaToB Ha BCTpamMBaeMblin nHanKaTop, 6e3 ynpasneHus pearnbHbIM OObEKTOM.

BTopon atan — ynpaBneHve peanbHbiM 00bEeKTOM C BbIBOAOM peakumy obbekTa unm gaHHbIX C
natyumkoB Ha PC.

TpeTuit aTan — NonHoe ynpasneHne 06beKTOM UMK CYUTbIBAHME NOKa3aHWU 4AaTHYUKOB C
nepegadven gaHHbIX N0 paguokaHany nnmn nocpenctsom WEB-nHTepdgenca. Caoatotcs atanbl BO
BpeMsi pyGexHbIX atTectaumii. Npu 60MbLLION CAOXHOCTU NpOeKTa AonyckaeTcst 00beanHeHne
CTYAEHTOB B rpynnbl N0 2-3 Yernoseka B rpymnne.

[MpumepHbIN NepeYveHb NpoekToB ¢ STM32:

USB reHepaTop-4actoTomep.

Yackl Ha cBeTogMoaHoON maTpuue 8*8

CkaHep wuHbl 12C.

M3meputenb ypoBHs 3ByKa.

CeetoguoaHsbin 3D ky0.

My3abIkanbHbIN 3BOHOK.

Lindposoi nsmeputens mowHoctn n KCB.

OneKTPOHHasa UrpoBas KoCTb.

TeTpuc.

. MuHmnaTIOpHbIV BONBTMETP Ha cemmncermeHTHoOM LED nHaukaTope.
. Nporpammarop.
. ABTOMaTU4ecKoe 3apsiAHO-TPEHNPYIOLLIEE YCTPOUCTBO U U3MepUTernb éMKoCcTM Ang 12V

repMeTUYHbIX akKyMyIiATOPOB.

TepmocTaTt ang anekTPU4eCcKoro YamHuka.

YacToTHbIN NpeobpasoBaTtenb A58 aCUHXPOHHOIO ABUraTens.
FM - paguonpuemHuk, TEA5767, SSD1306.

TepmomeTp ansa astomobuna Ha OLED gucnnee.

BaTTmMeTp nepemMeHHOro Toka.

LiBeTomy3blkanbHas ycTaHoBKa.

M3mepuTens AnvHblI UMMNYNbCOB.

YHuBepcanbHbI U3MepuUTEnbHbIN Nprdop.

HID knaBuartypa Ha 16 knasuLu.

CyTOuHbI Tanmep ¢ BeB-nHTepdEencom.

DDS reHepaTop curHanos Ha AT90USB162 n AD9833 ynpasnaembi no USB.
16 kaHanbHbIN perncTpaTop TemMnepaTypsbl.
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M3amepuTenb 4acToThbl U COS(P) NPOMbILLNEHHON ceTh 50 Iu.

ONEKTPOHHLIN Perynsitop MOLLHOCTM NEePEMEHHOro ToKa.

Ocuwmnnorpadc DSO.

OneKTpoHHOE pene ¢ hyHKLMen NNaBHOroO BKOYEHUS cBeTa dap.

MpocTon MynbTUMETP.

OneKTPOHHbIE Yacbl-kaneHaapb-0yanunbHUK C pe3epBHbLIM MUTAHUEM.

M3amepuTenb pacxoaa XXuaKocTu.

GSM curHanusaums.

JOuncTaHumMoHHOEe yrnpaBneHue no TenegoHy.

BonbTMeTp NnepemMeHHOro HanpskeHus(TpexdasHbin).

Bnok ynpaBneHuns BogoHarpesaTenem.

3apsagHoe yctporicTtBo ang LiPo akkymynaTopos.

DDS reHepatop Ha STM32.

Tectep RC-5.

KodoBblin 3aMOK C 3HKOAEPOM.

LLWM-perynsTop.

Bnok ynpaBneHunsi BEHTUNATOpPaMKM KOMMNbOTEPA.

M3meputenb eMKOCTU U MHOYKTUBHOCTW.

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

["eHepaTop TECTOBLIX CUrHANOB A5 MOHUTOPOB.

TecTep NonynpoBOAHUKOBBLIX 35IEMEHTOB.

BonbTmMeTp ¢ aBTOMaTU4ECKUM BbIDOPOM NPeaenoB N3MepEHNs.

16 kaHanbHasa cuctema MHPaKPaCHOro ANCTAHLMOHHOIO YNpaBreHus.

AHanuaaTop cnekTpa 3ByKOBOW YacTOTbI.

YHuBepcanbHbI nepeknodaembin nynbT 1Y ¢ npotokonom RC-5.

JomaluHas meTeocTaHuus.

20.2 MNMpomexyToyHaa aTrecTaumsa

OueHKa 3HaHUIN, YMEHWI U HaBbIKOB, XapakTepuaytoLlasa atanbl GOpMUPOBaHUSA KOMAETEHLMI B
pamMKax U3y4eHUs QUCLMMNINHBI OCYLLLECTBIIAETCA B XO04€e TEKYLLEN N MPOMEXYTOUHOM
aTtTecrauun.

Tekywiasa atTectaunsa NnpoBoAUTCS B COOTBETCTBUM C [MOMNOXEHNEM O TeKyLLen atTecTaumm
oby4yaroLmxcsi No nporpaMmam BbicLLero o6pasoBaHms BopoHEXCKoro rocyaapCTBeHHOro
yHMBepcuteTa. Tekyllas aTTectaums npoBoantcs B hopme MHAMBMAYarNeHOro onpoca B pamkax
pybexHbix atTectaumn. Kputepmm oueHnBaHns NnpuBeaeHb! BblLLE.

lMpomexyTovHasa aTtTecTaums NPOBOAMTCS B COOTBETCTBUM C [MONOXEHNEM O MPOMEXKYTOUYHOM
aTTectaumm oby4aroLmxca no nporpaMmmMmam BbICLLEro 06pa3oBaHus.
KOHTpONbHO-n3mMepuTenbHble MaTepmanbl MPOMEXYTOYHOM aTTecTaumm BKNoYaoT B cebs
TeopeTnyecKkne BONpOoChl, MO3BOMSALLME OLEHUTb YPOBEHD NMOSTYYEHHbIX 3HAHUN.

Mpn OLEHMBAHUN UCNOb3YIOTCA KAYEeCTBEHHbIE LLKalbl OLeHOK. Kputepun oueHnBaHus
npuBeAEHbI BbILLE.



