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51.B.1B.04.02 TexHONOorum MHTEPHET BELLEN

1. Kog n HammeHoBaHMe HanpaBneHusa NOoAroToBKu/cneunanbHOCTU:
10.05.01 komnbloTepHasa 6e30nacHOCTb

2. Mpodmnb nogrotoBku/cneynanmsaums:

AHanm3 6e30MacHOCTN KOMMbIOTEPHbLIX CUCTEM

3. KBanudmkauums (cteneHb) BbiNyCKHUKA:

Cneunanuct

4. ®opma oby4eHuUs:

OuyHas

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

6. CoctaBuTENU NpOrpamMmbil:

3yeB Cepren AnekceeBud (zuyev@sc.vsu.ru)

7. PekomeHpaoBaHa:

npotokon HMC Ne5 ot 05.03.2024

8. Y4yebOHbIN roa;:

2028-2029

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:

BrnapeTtb a3blkamu nporpammunpoBanus: C++, Java, XML.
BrageTb ocHoBamu Beb-nporpaMmMmmnpoBaHus Ha JavaScript.
YMeTb paboTaTtb B KOHCONM Linux Ha ypoBHE Nonb3oBaTers.
MmeTb npeacrtaBneHne o KynbType u ctune paspabotku MO.
YMeTb Nonb30BaTbCs CUCTEMOW KOHTPOMS Bepcuii (MpeanovTuTensHo git).
3HaTb OCHOBbI ANIEKTPOTEXHMKN B O6GBbEME LUKOMBHOW NporpamMmbl.

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

[TIK-1. CiocobeH npoBOAUTH aHAIU3
TpeOOBaHMH K IPOrPaMMHOMY
00€ECIIeYCHHUIO, BBITIOIHATH PabOTHI
10 IPOEKTUPOBAHUIO
MPOrpaMMHOT0 0OecreueHus

[TIK-1. CiocobeH mpoBOAUTH aHAIU3
TpeOOBaHUI K MPOrPaMMHOMY
00ecrnedeHn0, BHIIOIHATh pabOThI
10 MPOEKTUPOBAHUIO
MPOrpaMMHOTO 00ecTIeueHUs

[TIK-1. CiocobeH mpoBOANTH aHAIH3
TpeOOBaHUI K MPOrPaMMHOMY
00ecneueHNn0, BHIIOIHATH pabOThI
10 MPOEKTUPOBAHUIO
MPOTpaMMHOTO 00eCTIeueHUs

Ko n HazBanue
WHJIMKATOPa KOMIIETEHIIUHU

TIK-1.1 3HaeT MeTOIbI
pa3paboTKu
MIPOrPAMMHOTO
obecneucHUs 1
TEXHOJIOTHH
MPOrPaMMHUPOBAHUS

[1K-1.2 3Haer
MIPUMEHSIEMbIE
MaTeMaTHYECKHE METOIBI
Y QJITOPUTMBI

(G YHKITMOHUPOBAHHUS [Tt
KOMIIOHEHTOB
MPOrPaMMHBIX CPEJICTB

I1K-1.3 ymeeT npuMeHsTh
TEXHOJIOTHH 00paboTKH
JTAHHBIX, AaHAIU3UPOBATH
BO3MOYKHOCTH HX
UCIIOJIb30BAHUS TIPH
pa3zpaboTke
IPOrpaMMHOTO
o0ecrnieuyeHus B

3HaHUs1, yMECHHUS,
HaBBIKU

[Ipumensier MmeToIbI
pa3paboTKu
MIPOrPaMMHOTO
obecrieueHus U
TEXHOJOTHH
MPOrPaMMHUPOBAHHUS

IIpumensier
MaTeMaTHYECKHE
METO/JIbI U
AJITOPUTMBI
(GyHKIIMOHUPOBAHUS
JUIsl KOMIIOHEHTOB
MIPOrPaMMHBIX
CpeCTB

YMeeTr NpuMeHsTh
TEXHOJIOTUT
00paboOTKH JaHHBIX
Y aHAJIU3UPOBATH
BO3MOYKHOCTH UX
WCTIOJIB30BaHUS TIPU
pa3paboTke
IPOTPaAMMHOTO



Kox v Ha3BaHne KOMIETEHIINU Kox u na3sBanue 3HaHUs, yMEHUA,
WHJIMKATOpa KOMIICTCHIIUA  HAaBBIKH

npodeccrnoHabHOM obecrieueHus B
JEATSILHOCTH npodeccroHaIbHOM
JCSITeTIbHOCTH

12. O6bem gucunnnHbI B 3a4eTHbIX eAMHULax/vyac:
2.5/90

dopma NpoMexKyTOYHOMN aTTecTauumn:

3ayeT C OLEHKON, KOHTpPOsbHasa paboTa

13. TpyaoeMKocTb NO BuAamM y4ye6Hon paboThl

By yuebnol paboThl Cemectp A Bcero
AynuTOpHBIE 3aHATHS 48 48
JIeKUMOHHBIE 3aHATUS 0 0
JlaboparopHbIe 3aHATHS 0 0
CamocrositenpHas pabora 42 42
KypcoBas pabota 0 0
[IpomexyTouHas aTTecTanus 0 0
KonTtponsHas pabora 48 48
Bcero 90 90

3anonHuTb BUAbl y4ebHon paboThl
13.1. CopepxaHve AUCLUNIINHDI

n/n HaumeHnoBaHue Conepxanue Peanuzanus pasgena
pazzena AUCHUIUIMHBI pasnena JVCIUTITAHBI C TIOMOIIBIO
UCHUTIIINHE] oHaitH-Kypca, DYMK

Jlexuuu
WutepHer AmmapatHas  https://myitacademy.ru/
BelLlEe COCTaBJISAIOIIA

s1. Cetn

nepeaadu

JaHHBIX.


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

n/n HaumeHoBaHue

pasnena JUCIUILUTHHBI

Kirouesrie
TCXHOJIOTHUHN

OcHOBHBIE
3a1a4n
HHTEpHETA
Bele

Cdepor
MIpUMEHEHUS
WHTEpHETA
BeIei

STM32

Coneprxanue Peanuzanus paznena
paszzneina JMCUHUTLTAHBI C TTOMOIIBIO
JUCLUTIIUHBI OHJIaliH-Kypca, DYMK

[Iporpammuas

COCTaBJIAIOLIA

A1. IDE

IPOrpaMmMuUpO

BaHUs JUIS

WHTEpHETa

BEIIEH.

SmartThings, https://myitacademy.ru/
Bluetooth

Low Energy,

IBM

Cloud,

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

Mownwutopunr, https://myitacademy.ru/
yIpaBJICHHUC,
OIITUMHU3AIINA
, aBTOHOMMU A

Menununa, https://myitacademy.ru/
CEeIbCKOE
XO3SHCTBO,
IIPOMBIIIIEHH
OCTb, YMHBII
AOM,
ypOaHuCTHKa,
DKOJIOTHA,
TPaHCIOPT,
KKX,
JIOTUCTHKA U

1p.

Taiimepsr, https://myitacademy.ru/
BXOJIbI-

BBIXO/JBI,

MHOTOITIOTOYH

OCTb.


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

ESP32

CeHncops! (unu
JIaTYMKH)

Cpensl
pa3paboTku

Coneprxanue
pasnena MUCIUIUINHEI C IOMOIIBIO
JOUCIHUITIIINHBI

Peanuzanus paznena

oHnaitH-kypca, OYMK

VYnpasnenue
MIPEPHIBAHUSIM
U B CHCTEMax
peabHOTO
BPEMEHH.
OnTtumMuzanus
3arpar
OnepaTUBHOMN
namsTH

Wi-Fi + https://myitacademy.ru/
Bluetooth
OIIMCaHUu€ N
XapaKTEepUCTH
KH 9uIia.
Crek
IIPOTOKOJIOB
CTaHJapTOB
Wi-Fi
802.11nu
BT4.2.
WnuTepdeiico
SPI/SDIO u
I2’C/UART

Hudpaxpaca  https://myitacademy.ru/
BIN

JaJIBHOMED;

JlaTuukmu

JaBJICHUS,

BJIaXXHOCTH H

TEMIIEPATYPBI

VYapTpa3Byko
BOW CEHCOp;
I'mpockor;

Jatunku
raza, IMU-
CEHCOop;
MEMS u np.

Mbed; https://myitacademy.ru/
Ounnaiin-IDE
Mbed; Mbed


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

n/n HaumeHoBaHue
pasjena JUCHUILIHHBI

CeteBrle
MIPOTOKOJIBI

S3bIKH
IIPEACTaBICHUS
NAHHEBIX.

[IpoToxoibl
nepeaadu
JTAHHBIX

JlaGopaTopHsble
paboTHI

Hcnonb3oBanue
STM32

Coneprxanue
pasnena MUCIUIUINHEI C IOMOIIBIO
JOUCIHUITIIINHBI

Peanuzanus paznena

oHnaitH-kypca, OYMK

Studio;
Keil;

IAR;
PlatformlO;

Visual Studio;
STM32Cube;

CooCox

Mopnens 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

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

IIpoTokon

MQTT.

Ob6naunsble
TEXHOJIOTHH.
[Tnardopmbl

Nutepnera
Bele

Wzydenue https://myitschool.ru/edu
TaliMepOB U
MHOT'OITIOTOYH


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

n/n HaumeHoBaHue
pasjena JUCHUILIHHBI

Coneprxanue
pasnena
JUCLATIIMHBI

Peanuzanus paznena
JMCILIUIUIMHBI C TIOMOIIBIO
OHJIaliH-Kypca, DYMK

CeHcopsl

Cpenpl
pa3paboTku

KoaupoBanue
JUUISl MTHTEPHETA
Belei

[TpoToko:sI
nepenayu
JTaHHBIX
HCIIOJIb3yEMBIE B
TEXHOJOTUH
MHTEpPHETA
BeIei

OCTH.
Peanmuzanms
YIPaBJICHUS
MpEPBIBAaHUAM
U B CHCTEMaxX
peabHOTO
BpEMEHU

N3yuenue
paboThI
nH(ppakpacHo
ro
JaIbHOMEDA,
JATIUKOB
JaBJICHUSI,
BIIQXKHOCTH H
TEeMIIEPaTyphl
; 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 (pasaenbl) QUCLMNIIUHBI U BUAbI 3aHATUN

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu



Noen/m  HaummenoBanme  Jlekumonn  Ilpaktuuec  JlaGopar Camoct Bce
TEeMHbI (pa3jiesia)  ble 3aHATUS ~ KHUE OpHBIE 0oSiITeNb  TO
3aHSATUS 3aHATUS ~ Had
paborta

1 WUutepue 2 2 [Ipoekr 8
T BellIEH o
npeame
Ty 42
qac

2 KaroueBrr 2 2 8
e
TEXHOJIOT
1705

3 OcCHOBHBI 2 2 4
e 3ajayu
HHTEPHET
a Belei

4 Cdepsnr 2 2 4
MIPUMCHE
HHSA
WHTEPHET
a Belen

5 STM32: 2 2 28
TalMepBl,
BXO/IBIBBI
XOJpbl,
MHOT'OITO
TOYHOCTh

6 Cencopsl 2 2 24
(wm
JATYUKH)

7 Cpensl 3 3 28
pazpabot
KH

8 CereBole 3 3 20
MIPOTOKOJT
Bl

9 S3b1kHn 3 3 20

10 OO6Omaunel 3 3 0
e



Noen/m  HaummenoBanme  Jlekumonn  Ilpaktuuec  JlaGopar Camoct Bce

TEeMHbI (pa3jiesia)  ble 3aHATUS ~ KHUE OpHBIE 0oSiITeNb  TO
3aHSATUS 3aHATUS ~ Had
paborta
TEXHOJIOT
17078
[TnaTdop
MBI
HNutepue
Ta
BEIEH.
HUmoeo 24 0 24 42 90

14. MeToguueckue ykaszaHus Ansi o6y4aromxca no 0CBOEHUIO AUCLUNITUHDI

BHeayauTopHasi camocTosiTenbHasi paboTta CTyAeHTOB BKIOYaeT NpopaboTKy
MaTepuaros NeKUmnii, N3yYeHne peKoMeHAOBaHHON NUTepaTypbl, MOATOTOBKY K
KOHTPOsbHbIM paboTam, MoAroTOBKY Kk labopaTopHbIM paboTaM 1 KX 3alimTam,
MOArOTOBKY K 3aLLMTe TUMOBbLIX MPOEKTOB.

15. NepeyeHb OCHOBHOM U AONOSTHUTENILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6XoAMMbIX Al OCBOEHUSA AUCLUNIINHbI

No Hcrounuk
/a

1 [Manynosckas H. B. OcHOBBI nHTEpHETA Bemiel: yueOHo-MeToqinueckoe nmocoodue / H. B.
[TanmynoBckas ;— ExarepunOypr: U3a-Bo Ypan, yH-ta, 2022,— 104 c. — URL:
https://radiohata.com/textbook/5624-osnovy-interneta-veschej.html

6) oononHuTenbHas nuTepaTypa:

Ne HcTounuk
n/m
1 Jonanea A. Hopman. SI3bik Bemreii Oyaymero. — M.: Strelka Press, 2013. — 224 c.

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

3 3apamenckux, EBrenuii [letpoBuu. HTEpHET Beleit | uccienoBaHus 1 00J1acTh
npumenenust / E. I1. 3apamenckux, U. E. Aprembes. — M.: UTHOPA-M, 2015. — 188 c.

4 I'punrapn, C. Uarepuer Bemeit: byaymiee yxe 3neck / C. ['punrapa. — M. : AnbnuHa
Humxuran, 2015. — 188 c.
B) MH(POPMALMOHHLIE 3NTIEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:

Ne /i1 Hcrounuk

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



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

16. MNepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHus AN CaMOCTOATEeNIbHOM PaboThl

Ne
/1

1

Uctounuk

Amnppeit LHucnas (Ctpux). Pazpabotka yerpoiicts 10T - To, 0 4eM He HAMCAHO B KHHUTAX.
— Pexxum mocryma : https://www.youtube.com/watch?v=75m_AUbM1m38

17. O6pa3oBaTenbHble TEXHONOMMU, Ucnonb3yemMblie NPy peanusauum y4e6Homn
OVUCLUNNUHbBI, BKNOYas AUCTaHLMOHHbIe obpa3oBaTtenbHble TexHonoruu (AO0T),
3NeKTPoHHoe oby4yeHue (0), cMelwaHHOe 0b6y4YeHue):

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

18. MaTepmanbHO-TeXHU4YECKOE obecneyeHre AUCLIUMNTINHBIL
KomnbtoTepHble Knaccbl oakyrbTeTa KOMMNbIOTEPHLIX HAaYK, NPOEKTOP ANA AeMOHCTpaLumu
TeopeTudeckoro matepuana. Cucremol Ha kpuctanne STM32 tnna NUCLEO-L152RE.
OtnagoyHas nnata Ha 6a3e MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-
nHtepgernc. CeHcopbl U BCoMoraTenbHble nnata anga Arduino, nogkniovaemsie kK NUCLEO-

L152RE.

19. OueHoYHbIe cpeacTBa Aisi NPOBEAEHUSA TEKYLLEeN U NMPOMEXYTOYHON aTTecTauumn
[MopsiaoK OLEHKN 0CBOEHMST 0byyatommMmmncs ydebHoro maTepuana onpegenserca cogepXaHmem
cnenywoLwmx pasaenos ANCLUMNIMHLI:

Ne i/t

Paznensl
JUCLUILINHBI
(Momynn)

STMa32.
Cpensl
pa3paboTKH.
CereBble
MPOTOKOJIBI.
S3b1KHN
MIPEICTABICHUS
JAHHBIX.
IIpoTokoBI
nepeaadn
JTAHHBIX

Texnomornu
WHTEpHETA
BeIeH,
MBED,
MQTT, HTTP,
CoAP

ESP332,
apXUTEKTypa,

Kox u HasBanue
KOMIIETEHIIUHA

ITIK-1. Criocoben
MIPOBOJIMTH aHATH3
TpeOOBaHUH K
IPOTPaMMHOMY
00eCIeYCHHIO,
BBITIOJIHATH
paboThI MO
MIPOEKTUPOBAHUIO
MIPOrPaMMHOTO
obecrieueHus

IIK-1. Criocoben
MIPOBOANTH aHAIH3
TpeboBaHUH K
IPOrPaMMHOMY
00eCIeYCHHIO,
BBITIOJIHATH
paboTHI IO
MIPOEKTUPOBAHHIO
MIPOrPaMMHOTO
obecreueHust

[IK-1. Crtiocoben
MPOBONTDH aHAIH3

Kox u HasBanue
WHIUKAaTOpa
KOMIIETEHIINHU

I1K-1.1 3naet
MIPUMEHSIEMbIC
MATEMATHUYCCKUEC
METOAbI N aJ'Il"Opl/ITMI)I
(GYHKITMOHUPOBAHUS
JJIs1 KOMIIOHEHTOB
MIPOTrpaMMHBIX
CpEeNCTB

I1K-1.2 3Haet
MIPUMECHSIEMBIE
MaTeMaTHYECKHE
METOJTBI U AJITOPUTMBI
(GyHKIITMOHUPOBAHHUS
IUTSI KOMIIOHEHTOB
MIPOTPaMMHBIX
CPEICTB

[TK-1.13 ymeer
MPUMEHSITh

3HaHUs, yMEHMUS,
HaBBIKH

[Ipumensier
MaTeMaTU4YECKue
METOAbI U
AITOPUTMBI
(GYHKITMOHUPOBAHUS
JUIS1 KOMIIOHEHTOB
MIPOTPAMMHBIX
CpENCTB

IIpumensier
MaTEMaTHYECKHE
METO/Ibl U
AJITOPUTMBI
(GYHKIIMOHUPOBAHUS
JUIsl KOMIIOHEHTOB
MIPOrPaMMHBIX
CpelCTB

YMeer npuMeHsTh
TEXHOJIOTUU


http://osmbed.com/

Ne i/t

Pa3nensl Kox n Ha3Banue Kox u Ha3Banue 3HaHUs, yMEHUA,
JUCIUIUIMHBL  KOMIETEHIIMH WHMKATOpa HaBbIKU
(Moynun) KOMIIETCHITNH
JATYUKH, TpeOoBaHUIl K TEXHOJIOTUHI 00paboOTKH JaHHBIX
pa3zpaboTka MPOrpaMMHOMY 00paboOTKH JaHHBIX, Y aHAJIU3UPOBATh
POrPaMMHOT0  O00ECIIEUEHHUIO, aHAIU3UPOBATH BO3MOYXHOCTH MX
00eCreYeHrsT  BBIMOJHSTH BO3MO>XHOCTH HX MCIIOJIb30BAHUS TIPH
paboThI 110 UCIIOJIb30BaHUs TP pa3paboTke
MPOSKTUPOBAHUIO  pa3paboTKe MPOrPaMMHOTO
MPOrPaMMHOTO MPOrPaMMHOTO oOecrieueHus B
obecrnieueHus oOecrnieueHus B npodeccuoHaTbHON
npodeccuoHanbHOM JeSITEIIbHOCTH
JESITEIIBHOCTH

[MpomexyTodHas atTectauuns
dopma koHTpons — 3ayeT ¢ oLeHkomr, KoHTponbHas paboTta
OueHo4Hble cpeacTBa A NPOMEXYTOYHOW aTTecTaLmm

dopmmnpoBaHme OLEHOK:

JlabopaTopHble paboTbl nocrne BbINOMHEHMS  OLEHUBAKOTCA
BbICTaBNAETCS OLEHKa «3ayTeHO» npu ycnoBuum oTBeTa Ha 80% Bonpocos
npenogaeartens no npeameTHOM obnactu nabopaTopHon paboTtbl. [lo  uToram
nabopatopHbIX paboT 1 YCTHOrO oTBeTa CTyAEHTa BbICTABNSAETCHA OLEHKa «3a4TEHO» UIN
«He 3a4TeHo» no nabopaTopHbiM paboTam Bcer aucumnnuHbl. K coade ak3ameHa C
OLLEHKOM JonycKatTcsl CTyAeHTbl, caaBwme 100% nabopaTopHbIxX padorT.

CooTHOLEeHNe nokasaTenemn, KpUTEPUEB Y LLKaNbl OLEHUBAHNS pe3ynbTaToB 00yYeHus.

npenogasartenemMm, w”

Kpurtepuun orieHUBaHUS [lIxama oreHOK

KOMIIETCHII I
YpoBeHb
c(hOpMUPOBAHHOCTH
KOMITETCHIINI
CTyZIeHT OJHOCTBIO BIIAJIEET Boicokuil ypoBeHb 3HaHUN |OTINYHO
TEOPETUYECKUMU OCHOBAMH
TMCHMINIMHEL, CIIOCOOEH
[IPUMEHATH TEOPETUYECKUE
3HAHUA Ha pakThke. OTBEYaeT Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI, HE
MeeT MpoOeIoB B 3HAHUSIX.
CTyneHT Biazneer IXopoluii ypoBEHb Xoporo

TEOPETUYCCKIUMU OCHOBAMHU
MACIIUIUIMHEL, CIIOCOOEH
[IPUMEHSTh TCOPETHUCCKHE
3HaHUs Ha npakTuke. OTBeYaeT Ha|
TOMTOJTHUTEIBHBIC BOIIPOCHI,
MOYKET MIMETH HE 3HAYUTEIbHBIE
MpoOeIbl B 3HAHUSX.
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CTyneHT BiIaaeeT [ToporoBslii ypOBEHb 'Y 1OBIIETBOPUTENHHO|
TEOPETHUYECKUMHU OCHOBaMH
TUCIUIUIMHBL, CIOCOOEH
[IPUMEHSATHh TEOPETUUECKUE
3HAHUS Ha IPAKTHKE.
OO0yJaromuiics MOKET 1aBaTh
HEIOJIHBIE OTBETHI HA
TOTIOJTHUTEIIbHBIE BOTPOCHI.

- He

OOyJaromuiics JTEMOHCTPHPYET YZIOBJICTBOPUTEIIHHO
OTPBIBOYHBIC, )parMEHTAPHBIC
BHAHUS, TOMYCKAET TpyObIe
OIMMOKHM B IPEIMETHON 00JIaCTH. ]
20 TunoBble OLUEHOYHble CcpeAcTBa M MeToAuYecKMe MaTtepuanbl, onpegensiowme
npoueaypbl OLeHUBaHNA

20.1 TeKyLMA KOHTPOJIb yCNeBaeMocCTH

KOHTposb ycneBaemocTy Mo AMCLMNIHE OCYLLECTBISAETCA C NMOMOLLbIO TECTOBbIX 3a4aHUM
20.1.1 TecToBOE 3agaHue

BapuaHT 1
Kakown ypoBeHb B rmbpungHon mogenu obbl4HO o6o3HavaeTcsa cokpalleHnem MAC?
Mo kakon mogenu paboTtaet npoTokon MQTT.
OnepauunoHHasg cuctema, Hanbornee 4acTo NCMonb3yemas Ha OOHOMMATHBIX KOMMbIOTEPAX
Hanogobue Raspberry Pi.
BapuaHT 2
YKaxnte, NoBepx Kakmx TPaHCMOPTHBIX NPOTOKOOB O6bLIMHO MCMOMb3YHTCA 3TN MPOTOKOSbI
npukragHoro yposHsa: MQTT, HTTP, CoAP.
ARM — 370 (hbvpma-npon3BoanTENb apXMTEKTYPbI NpoLeccopa, Unn cammx npoL,eccopoB?
3ayem HyxxHbl GPIO B MUKpOKOHTposnepe?
BapuaHT 3
Kakasi 3 HmwkenpuBegeHHbIX ceTel pa3BepThiBA€TCH B NIMLEH3MPYEMOM AMana3oHe?
LoRa, SigFox, Ctpwx/BasnoT, NB-10T.
PaccraBbTe 3agaum VIHTepHeTa BeLlen No ypoBHSM, Ha4MHasa OT CamMoro NpocToro (ypoBeHb 1)
n3akaH4mBasi CambiM CIIOXHbIM (YPOBEHb 4)
YnpasneHue. Ontummnsaumsi. ABTOHOMHOE ynpasneHue. MOHUTOPUHT.
Mo kakon mogenu paboTtaet IBM Cloud?
BapuaHT 4
YUTo n3mepsieT TeH3o4aTuUmK?
Kakon cumon B npotokone MQTT no3sonsieT BblIbpaTb BCE HUKECTOSILLME TOMUKM HA BCEX
YPOBHSIX?
A
Kakon ctaHgapT onucbiBaeT 6€CcnpoBOAHbIE CEHCOPHbIE CETU?
802.15.4, 802.11, 802.3, 802.15.1
BapuaHTt 5
1. Kakon cTtangapT onucbiBaeT 6eCcnpoBOAHblE 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 paboTtaeT npoTokon CoAP.
[ononHuTenbHble BONPOCHI:
1. Kakoii TepMHH He CyIIECTBOBAJI /10 MOSIBIICHUS HHTEPHETA Bellen?
ACKYD
ACVYTII
BaBuor

SCADA



2. Bac mpocsT momMods ¢ BEIOOPOM JaT4rKa BIaKHOCTH JIJIS TEIUIHIL: 3a7a4a COCTOHT B TOM,
YTOOBI 3aMEPSTh YPOBCHD BJIard M B ITOYBE, U B BO3/yXE, a IIPU CHJILHOM TaICHUH WK
pasHHIle YPOBHEH BKJIIOYATh CHCTEMY OpoIeHus. UTo Bel ocoBeTyeTe?

Haruuk AM2302 DHT22

Haruuk CCS811 HDC1080

Hatuuk RS485

[TocoBETYIO MOAKITIOUNTH K 00CYKICHUIO HH)KEHEPA: TaHHBIX Majlo, BBIOODP JaTYMKOB
0OJIBIIION

3. Kako#t U3 311eMeHTOB YMHOT'O 3aMKa, KOTOPBIil OTKpbIBaeTcs Onaroaaps Bluetooth-
KOMaH/ie ¢ TenedoHa, He o0s3aTeneH?

JaTuuk

AxTtyarop (McromHuTeIbHOE YCTPOKHCTBO)

barapes unu MHOWM UCTOYHHUK MUTAHUSA

MUuKpOKOHTpoOILIED

Pangnomonyns

4. Kakoit u3 3Tix (paKTOpOB HYXKHO YUUTHIBATH IIPU BHIOOPE TATUMKA B TIEPBYIO OUEPEh?
OHeproaGpheKTUBHOCTH

I"abGapurts! (pazmepsl)

TouHOCTH UBMEpEHUN

Jlnana3oH n3MepeHuin

Bce dakTopsl HY)XKHO y4ecTh

5. Kak nyyiie 3alIMTUTh BCIO CUCTEMY UHTEPHETA BEIICH?

HanucaTh 1 MCIIOJIB30BaTh CBOIO CHCTEMY MIU(POBAHMSI TAHHBIX HAa BCEX ATAIax MX
nepeayu.

CkayaTh ¥ YCTAaHOBUTH aHTUBUPYCHI HA BCEX YCTPOUCTBA, 0230BbIC CTAHIIMU U CEPBEPHI.
OOpaTuThCs K CHEIMATUCTAM 10 KHOepOEe30MacHOCTH U 3aKa3aTh KOMIUIEKC YCIYT y HUX.

6. CepBep MHTepHeTa Beleil mpuHUMaeT B cpeiHeM | u3mepeHue B cekyHay. CKOIbKO
HeoOxoaumo Bpemenu st HakorieHus 100 000 qaHHBIX, HEOOXOIUMBIX JIJIS UX aHAJIM3a B
cucteme Big Data? 1 cytku, 3 yaca, 46 munyt u 40 cekyH

7. Yto Takoe «MHTepHeT Bemel»? JlaTh pa3BEPHYTHINA OTBET.
8. Uto Ttakoe «OnepanoHHas CUCTEMA PEAILHOTO BPEMEHN»?

9. B kakoit pekomenaanun MCO-T npuBesieH aHaIU3 0OCOOCHHOCTEN ceTeBOW 0e30macHOCTH
JUTSL CEHCOPHBIX CETEH?
10 Ha kakue MoJenu TECTUPOBAHMSI MOKHO Pa30UTh apXUTEKTYPY UHTEPHET Bellei?

11. Yro Takoe «MHTEpHET Bewei»?
JlaTh pa3BEPHYTHINA OTBET.

HNHTepHeT Bemeil — 3T0 CUCTEMa B3aMMOCBS3aHHBIX BBIYMCIUTEIBHBIX YCTPOUCTB, KOTOPHIE
MOTYT COOMpATh U MepeaaBaTh JaHHbIe MO ceTu VHTepHeT 0e3 yJacTus yejaoBeka U BO 61aro
JeJI0BEKa.

WNuTepHer Bemied CBS3bIBAaCT pPa3NIUYHOrO poaa (PU3NYECKHUE OOBEKTHI, CIOCOOHBIE
B3aMMOJICHICTBOBATh MEXIYy COOOM W BHENITHUM MHPOM CaMmoCTOsATeIbHO. KoHmenmms
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«HTepHeTa Bemiei» MOXET CYIIECTBEHHO YIYUYLIUTh MHOTHE CcQepbl Halled >XKU3HU U
MMOMOYb HaM B CO3JJaHUH OoJiee yJOOHOT0, YMHOTO U O€30MacHOT0 MUpA.

WuTepHer Bellelt — KOHLETIUS CETU Iepelay JaHHBIX MEXIy (pu3ndeckumMu oObEeKTaMu
(«sewyamuy), OCHAUIEHHBIMH  BCTPOCHHBIMH  CPEACTBAMH W TEXHOJIOTHSAMH IS
B3aMMOJICICTBUS APYT C APYTrOM HIIK ¢ BHeLIHEH cpenoi. [Ipennonaraercs, 4to opranusamnus
TAKUX CETed CMOCOOHA TMEpPECTPOUTh OSKOHOMHYECKHE U OOIIECTBEHHBIC TPOIIECCHI,
UCKITIOYUTH U3 YaCTH JICUCTBUHN U onepaluil HEOOXOJMMOCTh y4acTHsI YeI0BeKa.

Ecnu cTyneHT oTMETHI BCe TpH MOJAXO0Ja K OINpeleieHuro moHsaTus «HTepHeT Bemei» —
olleHKa — 3.

Ecnu ctynenT Ha3Ban 2 moaxoaa — oleHka — 2.

Ecnu ctynenT Ha3Ban tosnbko 1 moaxona — ouenka — 1.

Ecnu cTyneHT He Ha3Ball HU OJJHOTO Oompe/esieHus — oreHka — 0.

12. Komnanuss T1pebyeT HCHONb30BaHUS Oe30MacHOro 3amu@pOBAaHHOTO HHTEPHET-
COCTMHEHUS TIPHU MOJKIIOYCHUH K KOPIIOPATHUBHOW CETH M3-3a MpelenoB kommanuu. Kakue
TEXHOJIOTUU CJIEyeT HCIOJb30BaTh, KOIJA COTPYIHUKHU IYTEIIECTBYIOT M HCIOJIb3YIOT
HOYTOYK?

* VPN

* Touka nocryma Wi-Fi

* Cupu

* Bluetooth

13. Kakoif Tun TecTUpOBaHUS MOXKET MPOBECTH KOMIAHUS, YTOOBI MPOAEMOHCTPUPOBATH
MIPEUMYIIIECTBA MOJKIFOUYCHHUS K CETH HOBOH «BEIIN», KOTOPOU paHbIle HE ObLIO B ceTH?

* IPOTOTHIHPOBAHHUE

* IEPCHOC

* pa3BUTHE

* (hopmupoBanue

14. Uro orpaHMYMBaeT TUIBI PA3TUYHBIX OOBEKTOB, KOTOpbIE MOTYT CTaTh
WHTEJUICKTYaJIbHBIMH JTaTYUKaMu B IHTepHETE Bemei?

* pa3Mep UHTEepHETa

* Hallle BOOOpaKeHHe

* 3aKOHOJATENILCTBO

* HAJIMYHME MOIIHOTO CETEBOTO 00OPYIOBaAHUS

15. Anpec cepepa «UMHrepHera Bemiei»: 49.122.1.255 kak BBINVISIAUT 3TOT aJpec B
IIBOMYHOM CUCTEME CUHUCIIEHUS?

110001.1111010.1.11111111

16. Kakue mpenmMyIiecTBa CyJIuT HaM MaccoBOe BHeIpeHue « HTepHeTa Beei».
OcBoOosk1eHne YeIoBeKa OT pyTHHHOTO TpyAa.

20.1.2 TvinoBble NPOEKTHI

BbINoOnHEHNe TUNOBOrO NPOeKTa ABMASeTCA HEOOX0AMMbIM YCIOBUEM [OMycKa CTYAEHTOB K
NTOroBOMY 3a4€Ty. TUNOBOW NPOEKT BLIMOSHAKTCS B TPU aTana:

MepBbi — BbLIGOP NPOEKTa 1 NOATOTOBKa HEOOXOOUMbBIX KOMMIEKTYOLLMX C BbIBOLOM
pe3ynbTaToB Ha BCTpauBaeMbIn nHaMKaTop, 6e3 ynpaBneHus peanbHbiM OO bEKTOM.

BTopon atan — ynpaBneHue peanbHbIM OO HEKTOM C BbIBOOOM peakuun obbekTa unm gaHHbIX ¢
part4ymkos Ha PC.

TpeTunit aTan — NoHoe ynpasneHne 06 bEeKTOM UMK CYUTbIBAHME NOKa3aHWA AaTHYMUKOB C
nepegaden AaHHbIX MO pagnokaHany unu nocpeactsom WEB-uHTepdenca. Coatotcs atanbl BO
BpeMsi pybexxHbIxX atTectauuii. [Npu 60MbLLION CAOXHOCTU NpoeKTa gonyckaeTcst 06beanHeHne
CTYOEHTOB B rpynnbl no 2-3 Yyerioseka B rpymnre.

lMprMepHbI NepeveHb NPOEKToB ¢ STM32:

USB reHepaTop-4acTtoToMep.

Yackl Ha cBeTogmoaHon matpuue 8*8



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

CkaHep wuHsbI 12C.

N3meputenb ypoBHS 3BYyKa.
CeeTtoanogHbin 3D kyO.

My3bIKanbHbIN 3BOHOK.

Lndposoi nameputens mowHoctn n KCB.
OneKTpoHHasa UrpoBas KoCTb.

TeTpuc.

. MMHMaTIOpHbLIN BONLTMETP Ha cemucermeHTHoM LED mnHaukaTope.
. Mporpammarop.
. ABTOMaTu4eckoe 3apsgHo-TpeHMpyloLlee YCTPOUCTBO N n3aMepuTens EMKOCTH anga 12V

repMeTUYHBbIX akKyMynAaTOPOB.

TepmocTaT ans aneKkTpuyYeckoro YamHuka.

YacToTHbIN NpeobpasoBaTtenb A5 aCUHXPOHHOMO ABUraTens.

FM - paguonpuemHuk, TEA5767, SSD1306.

TepmomeTp ans aBtomobunsa Ha OLED gucnnee.

BaTTmMeTp nepemMeHHoro Toka.

LiBeTomy3bikanbHas ycTaHOBKa.

N3meputenb AnMHBI UIMMYMbLCOB.

YHuBepcanbHbI U3mMepuTenbHbIN Nprubop.

HID knasunaTtypa Ha 16 knasuLu.

CyTOu4HbI Tanmep ¢ BEG-NHTEPENCOM.

DDS reHepaTop curHanos Ha AT90USB162 n AD9833 ynpasnaembi no USB.

16 kaHanbHbLIN perncTpaTop TemMnepaTypsbl.

N3meputenb YactoTbl 1 cos(¢) npomMbiinieHHon ceTn 50 .

OnNEeKTPOHHbIN perynstop MOLLHOCTM NepeMeHHOoro Toka.

Ocuwmnnorpadc DSO.

OneKkTpoHHOE pene ¢ PhyHKUMEN NNaBHOIo BKAOYEHUS cBeTa ap.

MpocTon MynbTUMeETP.

OneKTPOHHbIE Yackl-kaneHaapb-0yaANNbHUK C pe3epBHbIM MUTAHUEM.

M3meputenb pacxona >XUOKOCTU.

GSM curHanuasaums.

[uctaHuMOoHHOe ynpaBneHue no TenedgoHy.

BonbTmMeTp nepeMeHHoro HanpskeHusi(TpexdasHbin).

Bnok ynpaBneHusa BogoHarpesaTtenem.

3apsagHoe yctporctso ang LiPo akkymynaTopos.

DDS reHepaTtop Ha STM32.

TecTtep RC-5.

KofoBblIn 3aMOK C 9HKOOEPOM.

LWNM-perynaTop.

Bnok ynpaBneHusa BeHTUNSATOpPaMn KoMNboTepa.

N3meputenb eMKoCTU U MHOYKTUBHOCTH.

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

"eHepaToOp TECTOBLIX CUrHAMNOB AJ151 MOHUTOPOB.

TecTep NnonynpoBOAHUKOBbLIX 3N1IEMEHTOB.

BonbTmMeTp ¢ aBTOMaTU4ECKUM BbIDOPOM NPEeaEenoB N3MEPEHNS.

16 kaHanbHas cucTema MHpakpacHOro AMCTaHLMOHHOIO yrpaBrieHus.

AHanuaaTop cnekTpa 3ByKOBOW 4acTOThI.

YHuBepcanbHbIi nepekrodaemsin nynbT Y ¢ npotokonom RC-5.

JJomalHAaa meTeocTaHUmS.

20.2 MNMpomexyToyHaa aTTecTauumsa

OueHKa 3HaHW, YMEHUI N HaBbIKOB, XapakTepu3ayloLlas atansl GopMUPOBaHNS KOMNETEHLUNA B
pamMKax U3y4yeHus QUCLMMINHBI OCYLLECTBIAETCSA B X04e TEKyLLEN N MPOMEXYTOYHOM
aTTecTauun.

TekyLlasa atTecTauns NpoBOAMTCS B COOTBETCTBUM C NonoxXeHneM o Tekyllen atTectaumm
oby4yaroLmxcsi No nporpaMmam BbicLLEro o6pa3oBaHmst BOpOHEXCKOro rocyaapCTBEHHOIO
yHMBepcuteTa. Tekyllas aTTectaums npoBoanTcs B (hopmMe MHANBMAYaNbHOrO onpoca B paMkax
pyBexHbIx atTecTaunin. Kputepun oLeHnBaHUS NpuBeLEHbI BhiLLe.



MpomexxyToyHas aTTecTauust NPoBOANTCS B COOTBETCTBUM C [MONOXEHMEM O MPOMEXKYTOYHOM
aTTecTauum oby4yaroLmxcsi no nporpaMMam BbiCLLEro o6pasoBaHus.
KoHTponbHO-M3MepuTErNbHbIE MaTepuarnbl MPOMEXYTOYHOW aTTecTalum BKIoYaloT B cebs
TEeopeTUYeckre BONpocChl, NO3BONSAIOLLME OLIEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA.

Mpy oLEHNBAHUN UCMONb3YTCSA KaYeCTBEHHbIE LKarbl OLeHOK. Kputepun oLeHnBaHus
npuBeeHbl BbiLLE.



