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3aBenyoLmin Kaghenpon
bopucos OMuTpuin HUKonaesmy
Kathenpa nHHOpPMaLMOHHbBIX CUCTEM
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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.[1B.05.02 TexHONOrUn NHTEPHET BeLen
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

NHdopMaunoHHbIE CUCTEMBI 1 TEXHONOMMW B YNpaBaeHUn npeanpuatmem, NMporpaMMHas MHXeHepus B
NHMOPMALMOHHBLIX cucTtemax, 06paboTka nHGOpMaL MK U MalIMHHOE 0byYeHne

3. Keanudukauus (crteneHb) BbINyCKHUKA:
bakanaspuaTt

4. ®opma obyuyeHus:

Oy4Has

5. Kadhepgpa, oTBeyaloLias 3a peanusaumio oUCLUNNUHDI:
Kahenpa MHPOPMaLMOHHbBIX CUCTEM

6. CocTaBuTenu nporpamMmmsl:

3yes Cepren Anekceesund (zuyev@sc.vsu.ru)
7. PekoMeHpoOBaHa:

npoTokoa HMC Ne5 oT 10.03.2021

8. Y4yeOHbIN ron:

2023-2024

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Kypc npu3BaH NO3HaKOMUTb CTYLEHTOB C r106anbHON NHPPACTPYKTYpPOr 413 NHHOPMALMOHHOIO
obuiecTBa, KoTopas obecneynBaeT BO3MOXXHOCTb NpeaocTaBaeHns 6onee CNOXHbIX yCayr NyTem
CcoefiHeHUs ApYr C APYroMm (pusny4eckux n BupTyanbHbIX) BeLlen Ha OCHOBE CYLLEeCTBYOLWMNX 1
Pa3BMBAIOLLMXCA (YHKLMOHAIbHO COBMECTUMbIX MH(OPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHONOM A,
Llenbio AMcUmMnAnHbl SBNSETCSA U3yYeHne NHCTPYMeHTapus yrnpasiaeHnus n onTuMmn3aLmm npoLeccos,
NPOUCXOAALLMNX B COBPEMEHHOM MH(OPMaLMoHHOM obwecTBe. ChopMMPOBaATbL OCHOBHbLIE MOHATUS 1
00BACHNUTL TEPMUHOJIOT IO, NPY pa3paboTKe KOHKPETHbIX NPOEKTOB B cepe «/HTepHeTa BeLlen».
OCBOMTb OCHOBHbIE TEXHOJIOMMM MHTEPHETA BELLEN: OnepaLMOHHbIE CUCTEMbI peasibHOr0 BPEMEHH,
6a3bl AaHHbIX, KJIMEHT-CePBEPHbIE TEXHOOM K, MPOMBILLSIEHHbIN MHTepPHET Belen (SCADA).
3agayn y4ebHom ONCUUNANHBI:

(hopMUpoBaHMe 0CHOBOMOMAraLWmNX NPeacTaBAeHNN 0 BbIYNCANTENIbHON CeTU (IN3NYECKUX
06bEKTOB («BeLLen»), OCHALLEHHbIX BCTPOEHHbLIMIN TEXHOJIOMMAMI A5 B3aUMOAENCTBMA OPYr C



APYroM WAan C BHELLHEN cpefoi, paccMaTpuMBatoLLLas opraHM3aumnio Taknx ceTen Kak sBeHune,
crnocobHoe NepecTponTb SKOHOMUYECKUE 1 06LLIECTBEHHbBIE MPOLIECCHI, UCKIIIOYalOLEe U3 YaCTu
LenCcTBMI 1 onepaunii HeobxooMMOCTb y4acCTUSA YeNI0BEKaA;

(hopMMpPOBaHME HABbLIKOB OLEHKIM OCHOBHbIX XapaKTePUCTUK CNOCOBOB 1 yCTPONCTB agpecauun, a
TakKXXe TeXHOJIOrUn NAEHTUGMKaLUKN 3TUX NPeaMeToB («Belen»). MeToabl 1 CPeACTBa,
npUMeHseMble AN aBTOMATUYECKON NAEHTUDMKALMK: ONTUYECKN pacno3HaBaeMble
noeHTudpmnkaTopsl (WTpUx Koabl, Data Matrix, QR-koAabl), CpeacTBa onpeneneHns
MECTOHAXOXOEHMS B peXXnume peasibHOro BpeMeHu.

10. MecTo y4ebOHOM AMCUMNIMHDBI B CTPYKType OOM:

YyebHasa ANCLUMNINHA OTHOCUTCA K BAPUATUBHOM YacTu 610ka B1. 119 yCnewwHoro 0CBOeHNs NporpaMmsl
CTYLEHT AOJIKEH:

BrnazeTb s3bikaMu nporpammupoBaHus: C++, Java, XML.

BnaneTtb ocHoBaMu Beb-nporpaMMmumpoBaHmsa Ha JavaScript.

YMeTb paboTaTb B KOHCO/IM Linux Ha ypOBHe MoJsib30BaTeNs.

imeTb npeacTaBneHne o KynbType n cTune paspabotku MO.

YMeTb M0J1Ib30BaThCA CUCTEMON KOHTPONSA BEPCUI (NpeanovYTUTENsHO git).
3HaTb OCHOBbI 3/IEKTPOTEXHUKMN B 0ObEME LLUKOJIbHOW MNPOrpaMMbl.

BblTb 3HAaKOMbIM C KypCaMu: MaTeMaTUYeCKUA aHan3, TEOPUS BEPOATHOCTEN N MaTeMaTM4yeckas
CTaTUCTWKA, TeEOpUs NHGopMaLmnmn, 06 bEKTHO-OPMEHTMPOBAHHOE NPOrPaMMPOBaHNE, BBEIEHNE B
NHTEPHET BeLLEeN.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNMHE/MOAYJIO (3HAHUA, YMEHUA, HaBbIKK),
COOTHeCeHHble C NJIaHUpyeMbiMU pe3ysibTaTaMu 0OCBOeHUs obpa3oBaTeNIbHON NPOrpaMMbi
(KoMneTeHUUAMMU BbINYCKHUKOB) U MHAMKaTOPaMu UX AOCTUXKEHUA:



Kon v Ha3BaHMe KoMMeTeHL K

MKB-4 CrnocobeH npoBoanTb
aHanm3 TpeboBaHUN K
nporpamMmMHoMy obecneveHuto,
BbIMOJIHATL PaboThbl MO
NPOEKTMPOBAHMIO MPOrPAMMHOI0
obecneyeHuns

MKB-2 CriocobeH BbIMOAHATb
NHTEerpaumnto NporpaMMHbIX
MOLYJIEN N KOMMOHEHT, BbIMOJIHATb
BEPUPUKALMIO NPOrPaMMHbIX
NPOAYyKTOB

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHunn

MKB-4.4 OnucbiBaeT TEXHONOTM NN
06paboTKM AaHHbIX ANs
BO3MOXXHOCTMW UX NCMOJIb30BaHWSA B
NporpamMMHol cpeae, BKaoYas
BOMPOCHI NapannensHon 06paboTku

MKB-2.2 CobnpaeT nporpaMMHble
KOMMOHEHTbI B MPOrpaMMHbIN

NPOAYKT

3HaHWA, YMEHUS, HaBbIKK

3HaTb: TEXHOJIOTNK
0bpaboTku

[AaHHbIX Ans
BO3MOXHOCTU MX
MCNONb30BaHNA B
nporpamMmmHow

cpegne, BKOYas
BOMPOChI
napannenbHow
0bpaboTku

YMeTb: OMnCbiBaTb
TEeXHOM0rnn
06paboTKM AaHHbIX AN4
BO3MOXHOCTU UX
MCNONb30BaHNA B
nporpamMmmHo

cpegne, BKOYas
BOMPOCh!
napannenbHow
0bpaboTku

BNafeTb: ONMCaHneM
TexHonornm obpaboTkm
LaHHbIX

L7151 BO3SMOXHOCTU UX
MCNONb30BaHNA B
nporpamMmmHo

cpegne, BKOYas
BOMPOCh!
napannenbHow
0bpaboTku

3HaTb: afiropuT™ cbopku
NpPOrpaMMHbIX
KOMMOHEHTOB B
NPOrpaMMHbIA NPOAYKT
yMeTb: cobupaTb
NporpamMmMmHsble
KOMMOHEHTHI B
NporpamMMmHbIN
NPOAYKT

BJlaAeThb: cbopkom
NpOrpaMMHbIX
KOMMOHEHTOB B
NporpamMMmHbIN
NPoOAYyKT



Kon v Ha3BaHMe KoMMeTeHL K

MKB-3 CriocobeH BbINMOAHATb
paboTbl MO CO3A4AHNIO
(Moouturkaumm) n CONPoBOXXAEHUIO
NHHOPMALMOHHbBIX CUCTEM

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHunn

MKB-3.1 3HaeT s3blKK N MEeTOb
NporpaMMmnpPoOBaHmns, UHCTPYMEHTb
N METOANKN TECTUPOBAHMSA
pa3pabaTbiBaembix NC

3HaHWA, YMEHUS, HaBbIKK

3HaTb: A3bIKA U METOAb
NpOrpaMMmnpPOBaHMS,
NHCTPYMEHTbI 1
METOANKM
TecTmpoBaHus
pa3pabaTbiBaembix NC
YMEeTb: NCM0Nb30BaTb
A3bIKK 1

MeTo4b
NpPOrpaMMmnpPOBaHMS,
NHCTPYMEHTbI 1
METOANKM
TecTupoBaHua
pa3pabaTbiBaembix NC
BNafeTh: A3blKaMi 1
MeTogaMu
NporpaMmMmnpoBaHus,
NHCTPYMEHTaMMU 1
MeTOoAMKaMM
TecTUpoBaHMs
pa3pabaTbiBaeMbix NC



Kon v Ha3BaHMe KoMMeTeHL K

MNKB-4 CrnocobeH npoBoanTb
aHann3 TpeboBaHUn K
nporpamMmMHoMy obecneveHuto,
BbIMOJIHATL paboThbl MO

NPOEKTNPOBAHNIO MPOrPaMMHOro

obecrneyeHusn

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHunn

MKB-4.1 3HaeT NpUHLMMbI
NMOCTPOEHMNSA apXUTEKTYPb
nporpamMMHoro obecneyeHus,
MeToLbl U CpefCcTBa

MPOEKTNPOBaAHNA NMPOrpaMMHOro

obecneyeHus

12. 06beM AUCUMNUHBI B 3a4eTHbIX eAUuHUuLax/yac:

2/72

dopMa NPOMEXXYTOYHON aTTeCTaLUM:

3avyeT

13. TpypoeMKOCTb NO BupaM y4yebHon paboTbl

Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakKTnyeckune 3aHATMA
NabopaTopHble 3aHATKA
CamocToaTenbHas paboTa
KypcoBas paboTa
MpomeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

3HaHWA, YMEHUS, HaBbIKK

3HaTb: NPUHLNMbI
MoCTPOeHus
aPXUTEKTYPbI
NpPOrpaMMHOro
obecnevyeHns, MeTonbl U
cpeacTsa
NPOEKTUPOBaHMSA
NpPOrpaMMHOro
obecneveHuns

yMeTb: UCM0/Ib30BaTh
NPUHLMMBI

MoCTPOoeHus
aPXUTEKTYPbI
NpPOrpaMMHOro
obecneyeHus,
MeTOo[bl 1 CPeACcTBa
NPOEKTUPOBaHMSA
NpPOrpaMMHOro
obecneveHuns

BMafeTb: MOCTPOEHNEM
aPXUTEKTYPbI
NpPOrpaMMHOro
obecnevyeHns, MeTonamu
"

cpencTBamu
NpOeKTMPOBaHMA
NPOrpamMMHOro
obecrneyeHus
CemecTp 6 Bcero
32 32
16 16
0
16 16
40 40
0
0 0
0



Bug y4ebHoin paboThl CemecTp 6 Bcero

Bcero 72 72

13.1. Copep>xaHue AUCLUMNIIUHDI

n/n HavmeHoBaHMe ConoepxxaHue pasgena

OVCLUMUMANHSBI

Peanunsaunsa pasgena
OUCUMNANHBI C MOMOLLbO

1.1

1.2

1.3

14

1.5

1.6

pa3nena gncUunrnJinHbI

Nekuynmn

NHTepHeT BeLlen

Knio4eBble TEXHOJIOM NN

OCHOBHbIE 3a434K
NHTEpHeTa BeLLen

Cbepbl NpuMeHeHuns
NHTEpHeTa BeLLen

STM32

CeHcopsbl (nnm
DAaTYUKN)

AnnapaTHas cocTasnstowwas. Cetu
nepefayn AaHHbIX. MporpaMmHas
cocTaBnsoLWwasn

SmartThings, Bluetooth Low
Energy, IBM

Cloud,

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

MoOHUTOpPUWHS, ynpasieHue,
oNTUMKU3aLMA, aBTOHOMUS

MepOuumMHa, cenbCcKoe X035MCTBO,
NPOMBbILLJIEHHOCTb, YMHBbIA AOM,
ypbaHucTmKa, akonorus,

TpaHcnopT, XKKX, nornctuka n ap.

Tanmepsbl, BXOLbI-BbIXO4bI,
MHOIOMOTOYHOCTb. YNpaBaeHue
npepbIBaHNSAMMN B CMCTEMAX
peasibHOr0 BPEMEHM.
OnTMMmM3auma 3atpaT
onepaTMBHOWN NaMATK

WH(pakpacCHbIn gjansHoOMep;
JaTynkn gaBneHuns, BAaXKHOCTU U
TeMnepaTypsl;

YnbTpa3BYyKOBOW CEHCOP;
"'mpockor;

HaTymkun rasa, IMU-ceHcop; MEMS
n ap.

OHNaNH-Kypca, IYMK

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

1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

HanmeHoBaHMe
pa3fena oUCLUUMNINHBI

Cpeabl pa3paboTku

CeTeBble NPOTOKOJIbI

S13bIKN NpefcTaBieHns
LLaHHbIX.

MpoToKObI Mepeaayn
JaHHbIX

JNabopaTopHble paboThl

Mcnonb3oBaHne
STM32

CeHcopsl

Cpenbl pa3paboTku

KogupoBaHue gnis
NHTEpHeTa BeLLen

[MpoToKOJIbI Mepenayn
LaHHbIX UCNOJb3yeMble
B TeXHOJIOrnu
NHTEpHeTa BeLLen

CoLepxaHue pa3fena
AVNCLMNNHBI

Mbed; OHnanH-IDE Mbed; Mbed
Studio;

Keil;

IAR; PlatformlO; Visual Studio;
STM32Cube;

CooCox

Mogenb OSI; cTeK NPOTOKONOB
802; LAN,

PAN, LPWAN, NB-loT;
cneymgukayms

802.15.4; IPv6; LoWPAN; ZigBee-
ceTb

XML; JSON; YAML

MNpoTokon CoAP. MpoTtokon MQTT.
Ob6s1a4yHbIe TEXHONOT UM,
MnaTtdopmbl

NHTepHeTa BeLLen

M3y4yeHne TalnMepoB u
MHOronoTo4YHOCTU. Peanmsaumsa
yrnpaBieHNa NpepbiBaHNAMN B
CUCTEMax peasibHOro BpeEMeHM

M3yyeHune paboTbl MHGPaKpPaCHOro
fNanbHOMepa, AaT4YNKOB AaBAEHNS,
BJIAXKHOCTW 1 TeMnepaTypbl;
rmpockona

MN3yyeHne Mbed; OHnanH-IDE
Mbed; Mbed
Studio; Keil uVision

M3y4veHme XML, JSON
Peanun3auns npoekTa Ha 061a4HbIX

TexHonoruax. icnons3oBaHune
nnatdopmbl IHTepHeTa BeLen.

Peannsauuns pasnena
ANCUMUNANHBI C MOMOLLLLIO
OHJlalH-Kypca, IYMK

https://myitacademy.ru/

https://myitacademy.ru/

https://myitacademy.ru/

https://myitacademy.ru/

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu


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

13.2. Tembl (pazpenbl) AUCLUNIUHbI U BUAbI 3aHATUN

No HanmeHoBaHue JlekumoHHble  [pakTunyeckme JlabopaTopHble CamocToAaTenbHas Bcero

n/n  TeMbl (pasgena) 3aHATMA 3aHATMA 3aHATUA paboTa

1 NHTepHeT Bewen 2 2 4

2 KnioyeBbie 2 2 4
TexXHoJIornm

3 OCHOBHbIE 1 1 2
3apa4u
WHTepHeTa
BeLlen

4 Cohepbl 1 1 2
npUMeHeHNs
WHTepHeTa
BeLLen

5 STM32: Tanmepbl, 2 4 8 14
BXOJbIBbIXObI,
MHOrOMOTOYHOCTb

6 CeHcopsbl (nnn 2 2 8 12
DATHYUKN)

7 Cpegnl 2 4 8 14
pa3paboTku

8 CeTeBble 2 4 4 10
NPOTOKOJIb

9 A3bIKK 2 2 6 10

10 O6bnayHble
TexHonornu,
MnaTtgopmel
NHTepHeTa
BeLlen,

16 0 16 40 72

14. MeToguyeckue yKasaHus s oby4yaloLwmxcs No 0CBOEHUIO OUCLUMNIINHBI

BHeaynuTopHas camocTosTeNnbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepmanoB nekumi,
N3y4yeHne peKoMeHL0BaHHON IMTepaTypbl, NOArOTOBKY K KOHTPOJIbHbIM paboTam, MoOAroTOBKY K
nabopaTopHbIM paboTam 1 KX 3aliMTaM, NOArOTOBKY K 3alLMTe TUMOBbLIX MPOEKTOB.

15. NMepe4yeHb OCHOBHOM M OONOJIHUTENILHOW INTepaTypbl, PeCypCcoB UHTEPHET, HeobXoanMbIX
ANA OCBOEHUA AUCLUNJIUHDI



Ne MCTOYHMK
n/n

1 [ybkos, N.C. PelieHmne NpakTMyeCcKnx 3afay Ha 6a3e TEXHONOrMM MHTEPHETA Bellen : y4ebHoe
nocobue / N.C. lybkos, MN.C. Ctawescknit, N.H. AkoBuHa ; HOBOCMBUPCKINI roCyAapCTBEHHbIN
TEXHUYECKU yHMBepcnTeT. - HoBoCcmMbupck : HoBOCMBMPCKNIA FOCYAapCTBEHHbIN TEXHUYECKINI
yHuBepcuteT, 2017. - 80 c. - «YHUBepcuTeTCKas bubnnmoteka oHNANH» : 3NEKTPOHHO-
6ubnnoTteyHas cuctema . - Pexxum goctyna :
https://biblioclub.ru/index.php?page=book _view_red&book id=576635

6) nononHWTENbHas NuTepaTypa:

Ne n/m NCTOYHUK

1 NoHanbn A. HopMaH. A3bik Bellen byayuiero. — M.: Strelka Press, 2013. — 224 c.
2 Cynoxud, [. A3bik Bewen / O. Cymxund. — M. : Strelka Press, 2013. — 240 c.
3 3apaMeHcKknx, EBreHun MNeTposuy. IHTEpPHET BeLLEen : McCnefoBaHns 1 06nacTb NpUMeHeHus /

E. IN. 3apameHckux, W. E. ApTembes. - M.: UHOPA-M, 2015. - 188 c.

4 IpuHrapg, C. UHTepHeT Bewen: bynyuiee yxe 3neck / C. F'puHrapg. — M. : AnbnuHa
Ovpxuntan, 2015. — 188 c.

B) UH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbLIE PECYPChI:

Ne n/n NCcToOYHMK

1 www.lib.vsu.ru 3HB BIr'y

16. NepeuyeHb yuebHO-MeTOAUYECKOrO 0becneyeHns Ans CaMOCTOATeNIbHOK paboTbl

Ne n/m NCTOYHUK

1 Anpgpen Uuncnas (CTpux). PaspaboTka ycTponcTs 0T - TO, 0 4eM He HanUCcaHo B KHUrax. -
Pexxum poctyna : https://www.youtube.com/watch?v=75m_AUbM1m38

17. O6bpasoBaTesibHble TEXHOJIOTMMU, UCNOJIb3YyeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

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

18. MaTepuanbHo-TexHU4YecKoe obecneyeHne AUCLLUNIIUHDI:

KoMnbloTepHble KacChl hakysibTeTa KOMMbIOTEPHbIX HayK, MPOEKTOP A4 4EMOHCTPaumnm
TeopeTun4yeckoro matepuana. Cucrtemol Ha kpuctanne STM32 tnna NUCLEO-L152RE. OTiago4vHas
nnaTa Ha 6a3e MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-nHTepdenc.
CeHcopsbl 1 BCrioMoraTesbHble naTa ansa Arduino, nogkntodaemble K NUCLEO-L152RE.

19. OueHo4YHble CPpeAcCTBa AN NPOBefeHUsA TeKyLLel U NPOMEeXYTOYHOM aTTecTaLun



MopsALOK OLEHKUN 0CBOEHUS 0ByvatowmmMmcs y4ebHoro MaTeprana onpeaenseTcs CofepXXaHuem

cnegyrowmnx pas3gesios gUCUNNANHbI:

No
n/n

Pa3,D,eﬂbI ONCUNNNNHDBI
(Mopynn)

NHTepHeT Bewen
Kntoyesble TEXHONOM MK
OCHOBHbIe 3a4a4K
WHTEepHeTa BeLei
Chepbl NpuMeHeHus
WHTEepHeTa BeLei

STM32

CeHcopbl (MK gaTyYNKK)
Cpenbl pa3paboTku
CeTeBble NPOTOKOJIb!
S13bIKK NpefcTaB/ieHNs
OaHHBbIX.

MpoTokoJibl Nepenayu
HaHHbIX

NHTepHeT Belen
KntoyeBble TEXHOOM NN
OcCHOBHbIe 3aa4u
NHTEpPHeTa BeLLen
Chepebl npyMeHeHNs
NHTEpPHeTa BeLLen

STM32

CeHcopbl (K gaTynkn)
Cpenbl pa3paboTku
CeTeBble NPOTOKOJIb!
A3bIKK NpeacTaBAeHns
JaHHbIX.

MpoTOoKObI Nepeaayn
JaHHbIX

MpoMeXxyToYHasa aTTecTaumns

dopMa KOHTpONA - 3a4eT

Kon KomrneTeHLum

MKB-4

MKB-2

MKB-3

MKB-4

OLeHOYHble CPeICTBa AJ18 MPOMEXYTOYHON aTTecTaumm

q)OpMI/IpOBaHI/Ie OLIEHOK:

Kog vHaonkaTopa

MKB-4.4

MKB-2.2

MKB-3.1

MKB-4.1

OLeHOYHbIE CpeiCTBa
ONa Tekyllen
aTTecTauum

TecToBOe 3aaHne
TunoBble NPOEKThI

TecToBOe 3agaHune
TunoBble NPOEKThI

TecToBOe 3agaHune
Tunosble NPOeKThI

TecToBOe 3agaHne
TunoBble NPOeKTbI

NabopaTopHble paboThl NoCne BbINOJMHEHUS OLEHWBAKOTCA NpenogaBaTeneM, U BbICTaBNAETCH
OLEHKa «3a4TeHo» npu ycnoBun oTBeTa Ha 80% BoMpocoB npenogaBaTens Mo nNpeameTHown
obnactu nabopaTtopHon paboThl. Mo nToram nabopaTopHbIX paboT N yCTHOrO OTBETa CTyAEHTa
BbICTAaBNAETCA OLEHKa «3a4TeHO» WU «He 3a4yTeHo» no nabopaTopHbiM paboTam Bcen
ancumnanHel. K chade 3a4eTa C OLEHKON AONYCKaTCA CTyAeHThl, caaslime 100% nabopaTopHbIX
paboT.



CooTHoOLLIEHME NOoKa3aTenen, KpuTepunes N WKasbl OLUEHNBaHUA PE3YNIbTATOB 06y‘-IeHI/IFI.

Kputepun oLeHUBaHNS KOMNETEHLNN Llikana oueHok

YpoBeHb
ChOPMNPOBAHHOCTHU
KOMMeTeHunin

MoporoBbIi YypOBEHb  |3a4TEHO

Obyyatowminca BnaeeT TeEOPETUYECKUMIN OCHOBaMU
ONCLMNANHBI, CNOCOBEH NPUMEHSTL TEOPETUYECKINE 3HAHNS
Ha NpakTuke. OB6yYatoLLMIACA, MOXKET LaBaTb HEMOJIHbIE
OTBETHI Ha AOMOJIHUTENbHbIE BOMPOCHI.

- He 3a4TeHo

ObyyatoLmncsa LeMOHCTPUPYET OTPbIBOYHbIE,
thparMeHTapHbIe 3HaHUSA, JoNycKaeT rpybbie ownbku B
npeameTHo obnacTu.

20 TunoBble OUEeHOYHble CPpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWwMN KOHTPOJb YCNEeBaeMoCTH
KOHTpONb yCneBaeMoCTy N0 ANCLMUMIIMHE OCYLLECTBISETCS C MOMOLLbIO TECTOBLIX 3a4aHWNN
20.1.1 TecToBOE 3a4aHue

BapunaHT 1

=

. Kakoin ypoBeHb B rubpugHon mogenn obbi4HO 0603HavYaeTCs cokpalleHnem MAC?

. o kKakon mogenun paboTaeT npoTokoa MQTT.

. OnepauunoHHas cuctema, Hanbonee 4acTo MCNOb3yeMas Ha OAHOMNAATHBIX KOMMbIOTEpPaX
HanogobueRaspberry Pi.

w N

BapuaHT 2

1. YKaxuTe, NoBepXx Kaknux TPaHCMOPTHbIX MPOTOKO10B 0ObIYHO NCMOMb3YIOTCA 3TH
NPOTOKOJIbINPUKAAAHOr0 YpoBHSA: MQTT, HTTP, CoAP.

. ARM — 3T0 (hupMa-npom3BoANTENIb apXUTEKTYPLI NMpoLieccopa, Uin caMmnx npoLLeccopos?

. 3a4eM Hy>XHbl GPIO B MUKPOKOHTpOINEpe?

w N

BapunaHT 3

1. Kakasl U3 HUXenpuBeLeHHbIX CETe pa3BepThiBAETCS B IMLEH3NPYEMOM AMana3oHe?

LoRa, SigFox, Ctpux/BasunoT, NB-loT.

2. PaccTaBbTe 3afayn IHTepHeTa BeLLEn No yPOBHAM, Ha4MHAsA OT CaMOro NPoCToro (ypoBeHs 1)
MN3aKaH4MBas CaMbIM CJI0XKHbIM (YPOBEHb 4)

YnpasneHue. OnTummsauns. ABTOHOMHOe yrnpassieHne. MOHUTOPUHT.

3. Mo kakon mogenu pabotaet IBM Cloud?

BapunaHT 4

1. Y70 n3mMepseT TeH304aTUYNK?
2. Kakow cumBon B npoTokone MQTT no3BoNsieT BbiOpaTh BCE HMKECTOSILME TOMUKK Ha BCEX
YPOBHAX?

*I #I +I ?
3. Kakow cTaHgapT onucbiBaeT 6€CnpoBoAHbIE CEHCOPHLIE CeTU?

802.15.4, 802.11, 802.3, 802.15.1



BapuaHT 5
1. Kakon cTaHgapT onucbiBaeT 6ecnpoBogHbIe CEHCOPHbIE CeTU?
802.15.4, 802.11, 802.3, 802.15.1

2. Cepa npumeHeHuns LoRa, rae oHa no-npexxHeMmy byaeT akTyasibHa, HECMOTPS Ha nosBiaeHne NB-
loT
3. Mo kakon mogenn pabotaeT npoTokoa CoAP.

20.1.2 TunoBble NPOEKTHI

BbINoJiIHEHWE TUMOBOr0 NPoeKTa ABNAETCH HeobXxoaMMbIM ycnosmem gonycka CTyaeHTOB K UTOFOBOMY
Sa‘-IéTy. Tunosoi MPOEKT BbIMOJIHAKTCA B TPU 3TaMa:

MepBbii — BLIGOP NPOEKTA U NOArOTOBKA HEOOXOANMbIX KOMMIEKTYOLWMUX C BLIBOAOM PE3ybTAaTOB Ha
BCTPavBaeMblii MHAVKATOP, 6€3 ynpaBneHns peasibHblM 06BbEKTOM.

BTopow 3Tan — ynpaBfieHne peasbHbIM 00 BEKTOM C BbIBOAOM peakuun 06beKkTa UM JaHHbIX C 4aTYMKOB
Ha PC.

TpeTuin 3Tan — NoJIHOE ynpaBieHne 06bEKTOM NN CHUTLIBAHME MOKa3aHWU AaTYMKOB C nepenayent
[aHHbIX MO pagnokaHany nnn nocpeactsom WEB-uHTepdenca. CaaloTca aTanbl BO BpeMs pybexxHbIX
aTTecTauni. Mpn 60bLION CIOXHOCTY NPOEKTa AonyckaeTcs obbeanHeHne CTYOEeHTOB B Fpynnbl no 2-3
4yesioBeKa B rpynne.

MpuMepHbIA NepeYyeHb NpoekToB ¢ STM32:

=

USB reHepaTop-4acToToMep.

Yackl Ha cBeTOAMOAHON MaTpuLe 8*8

CkaHep wuHbl 12C.

Vi3mepuTesib ypOBHSA 3BYKa.

CeeTtoanogHbin 3D Kyb6.

My3blKa/lbHbI 3BOHOK.

Lnthposoi nsmeputens MowwHocTn n KCB.

DIeKTPOHHAs UrpoBas KoCTb.

TeTpuc.

MWHWATIOPHBLIN BONbTMETP Ha ceMucerMeHTHoM LED nHamkaTtope.

. MporpammaTop.

. ABTOMaTU4yeCcKoe 3apsALHO-TPEHUPYIOLLEE YCTPONCTBO U U3MEpUTENb EMKOCTN Ana 12V
FePMETUYHbIX aKKyMYyIATOPOB.

13. TepmocTaT 419 3NEeKTPUYECKOro YamHuka.

14. YacToTHbIN Nnpeobpa3oBaTenb A9 aCUHXPOHHOIO ABUraTeNs.

15. FM - pagmonpuemHuk, TEA5767, SSD1306.

16. TepmomeTp Ansa asTomobuns Ha OLED ancnnee.

17. BaTTMeTp nepemMeHHOro TokKa.

18. LiBeTOMYy3blkanbHas yCTaHOBKa.

19. VN3mepuTenb OAUHBI UMY bCOB.

20. YHMBepCanbHbI n3MepuTenbHbIn npubop.

21. HID knaBnaTypa Ha 16 knaBuLL.

22. CyTo4HbIN TarMep ¢ Beb-uHTepdencom.

23. DDS reHepaTop curHanos Ha AT90USB162 n AD9833 ynpasnsiembiii no USB.

24. 16 KaHaJIbHbIA pernucTpaTop TeMnepaTypbl.

25. N3MepuTenb 4acToThbl U Cos(@) NpomblwneHHon ceTn 50 Iy,

26. DNEKTPOHHLIA PErynsaTop MOLWHOCTU NEPEMEHHOM0 TOKa.

27. Ocuwmnnorpadg DSO.

o NOU A WN
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28. DNeKTPOHHOe pesie C (hyHKLMEN NIaBHOr0 BKIOYEHMA cBeTa dap.
29. MpocTon MynbTUMETP.

30. 2NneKTPOHHbIE Yacbkl-KaneHAapb-0yANAbHMK C pe3epBHLIM MUTAHNEM.
31. N3MepuTens pacxoda XMUAKOCTU.

32. GSM curHanmsaums.

33. OUCTaHUWOHHOE yrNpaBaeHne Nno TenedoHy.

34. BonbTMeTp NepeMeHHOro HanpsXxeHna(TpexdasHhbln).

35. BNIOK ynpaBneHus BoJoHarpesaTenem.

36. 3apsfHoe ycTponcTBo ANa LiPo akkyMynaTopos.

37. DDS reHepaTop Ha STM32.

38. TecTtep RC-5.

39. KoaoBbl 3aMOK C SHKOAEPOM.

40. WNM-perynaTop.

41. bnok ynpaBieHNs BEHTUNATOPAMN KOMMbIOTEpPA.

42. N3mepuTenb eMKOCTU N MHOYKTUBHOCTMN.

43. bnok nutaHus 0 - 25B, 0 - 5A c rpadmyeckmm LCD.

44, TeHepaToOp TECTOBbLIX CUIHANOB 419 MOHUTOPOB.

45. TecTep noaynpoBOSHUKOBBLIX 3/1IEMEHTOB.

46. BonbTMeTp C aBTOMaTUYECKUM BbIOOPOM NMpenenoB M3MepeHuns.
47. 16 KaHanbHasa cucTemMa MH(PaKpPacHOro AUCTaHLMOHHOMO yrnpaBieHus.
48. AHanm3aTop CNeKkTpa 3BYKOBON YacCTOThl.

49. YHuBepcanbHbIi nepekJsoyaemolin nyabT Y ¢ npoTokonom RC-5.
50. JlomMalLHAS MeTeocTaHuus.

20.2 NMpomMeXxyTouyHasa aTrecraums

OLEeHKa 3HaHWUI, YMEHWI U HaBbIKOB, XapaKTepu3yoLwas 3Tanbl HOPMUPOBAHNSA KOMMETEHLMI B paMKaXx
N3YYEHUs ANCLUMIMHBI OCYLLLECTBAISAETCS B X0[€ TEKYLLEN 1 NPOMEXYTOYHOW aTTeCcTaLuniA.

TekyLas aTTecTauns NPoBOANTCS B COOTBETCTBMU C [10710)KEHNEM 0 TeKyLLen aTTecTaumnm obyyarowmxcs
Mo NporpaMmam BbicLiero obpa3oBaHns BOPOHEXCKOr0 roCy1apCTBEHHOMO YHMBEPCUTETA. TeKylLlas
aTTecTauus NpoBOAUTCA B hopMe MHAUBUAYAbHOIO ONpoca B paMKkax pybexHbix aTTecTaunin. Kputepun
OLIeHVBAHWS NPUBELEHbI BbILLE.

MpoMeXxyTo4YHas aTTecTalus NPpoBOAUTCS B COOTBETCTBUM C M0I0XKEHNEM O NMPOMEXYTOYHON aTTECTaLUN
obyyvatowmnxcsi No NporpamMmmam Boicllero 0b6pa3oBaHus.

KOHTPO/IbHO-U3MepUTESIbHbIE MAaTeprasibl MPOMEXYTOYHON aTTECTaLMUM BKIOYAOT B cebs TeopeTnyeckne
BOMPOChI, MO3BONSIOLLNE OLEHUTb YPOBEHb MOJYHEHHbIX 3HAHWUIA.

[Mpun oLleHMBaHWN UCMOJIb3YIOTCA KaYeCTBEHHbIE LKaslbl OLEeHOK. KpuTepumn oueHnBaHns npuseneHsl
BblLLE.



