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51.B.09 TexHONOrUn MHTEPHET BELLEN

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKKU/cNneLMann3aLma:

BCTpaI/IBaeMbIe BblHNCnNTENIbHbIE CUCTEMbBI N UHTEPHET BeLlen, MH(bOpMaLI,I/IOHHbIe CNCTEMbI N CeTeBbIE
TexHonorunn, V|HCbOpMaU,VIOHHbIe CNCTEMbI B TENNIEKOMMYHUKaLNAX

3. Keanudukauus (crteneHb) BbINyCKHUKA:
bakanaspuaTt

4. ®opma obyuyeHus:

Oy4Has

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

6. CocTaBuTenun nporpamMmsl:

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

npoTokos HMC Ne3 oT 25.02.2022

8. Y4yeOHbIN ron:

2024-2025

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Kypc npu3BaH NO3HaKOMUTb CTYLEHTOB C r106anbHON NHPPACTPYKTYpPOr 413 NHHOPMALMOHHOIO
obuiecTBa, KoTopas obecneynBaeT BO3MOXXHOCTb NpeaocTaBaeHns 6onee CNOXHbIX yCayr NyTem
coeflHeHUs ApYr C APYroMm (pUsny4eckux n BupTyasnbHbIX) BELLEen Ha OCHOBE CYLLEeCTBYOLWMNX 1
Pa3BMBAIOLLMXCA (YHKLMOHAIbHO COBMECTUMbIX MH(OPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHOIOM A,
Llenbio AMcUMnAnHbl SBNSETCH U3yYeHne NHCTPYMeHTapus yrnpasiaeHnus n onTuMmn3aLmm npoLeccos,
NPOUCXOAALLMNX B COBPEMEHHOM MH(OPMaLMoHHOM obwecTBe. ChopMMPOBaATbL OCHOBHbLIE MOHATUS 1
00BACHUTL TEPMUHOJIOT IO, NPY pa3paboTKe KOHKPETHbIX MPOEKTOB B cepe «/IHTepHeTa BeLlen».
OCBOMTb OCHOBHbIE TEXHOJIOMMM MHTEPHETA BELLEN: OnepaLMoOHHbIE CUCTEMbI peasibHOr0 BPEMEHH,
6a3bl AaHHbIX, KJIMEHT-CePBEPHbIE TEXHOOM NI, MPOMBILLJIEHHbIN MHTEpPHET Belen (SCADA).
3agaym y4ebHom ANCUUNINHBI:

hopMuMpoBaHMe 0CHOBOMONAralLWMUX NPeacTaBAeHN 0 BbIYNCANTENIbHON CeTU (U3NYECKUX
06bEKTOB («BeLLen»), OCHALLEHHbIX BCTPOEHHbLIMIN TEXHOJIOMMAMI A5 B3aUMOAENCTBMA OPYr C


Нина


APYroM WAan C BHELLHEN cpefoi, paccMaTpuMBatoLLLas opraHM3aumnio Taknx ceTen Kak sBeHune,
crnocobHoe NepecTponTb SKOHOMUYECKUE 1 06LLIECTBEHHbBIE MPOLIECCHI, UCKIIOYalOLEe U3 YaCTu
LenCTBMI 1 onepaunini HeobxooMMOCTb y4acCTUsA YeNI0BEKaA;

(hopMMpPOBaHME HABLIKOB OLEHKIM OCHOBHbIX XapaKTePUCTUK CNOCOBOB 1 yCTPONCTB agpecauun, a
TakKXXe TEXHOJIOrUN NAEHTUMKALUKN 3TUX NpeaMeToB («Belein»). MeToabl 1 CPeACTBa,
npuUMeHsemble AN aBTOMATUYECKON NAEHTUDMKALMK: ONTUYECKN pacno3HaBaeMble
noeHTudpmKaTopsl (WTpUX Koabl, Data Matrix, QR-koAabl), CpeAcTBa onpeneneHns
MECTOHAXOXOEHMS B peXXnme peasibHOro BpeMeHu.

10. MecTo y4ebOHOM AMCUMNIMHBI B CTPYKType OOM:

YyebHasa AnCLUMNINHA OTHOCUTCA K BAPUATUBHOM YacTu 610ka B1. [119 yCneLwHoro 0CBOeHNs NporpaMmsl
CTYLEHT AO0JIKEH:

BrnazeTb sf3blkaMu nporpammupoBaHus: C++, Java, XML.

BnaneTtb ocHoBaMu Beb-nporpaMMumpoBaHms Ha JavaScript.

YMeTb paboTaTb B KOHCO/IM Linux Ha ypOBHe NnoJsib30BaTeNs.

imeTb NpeacTaBneHne o KynbType n cTune paspabotku MO.

YMeTb M0J1Ib30BaThCA CUCTEMOWN KOHTPONSA BEPCUI (NpeanoYTUTeNsHO git).
3HaTb OCHOBbI /IEKTPOTEXHUKMN B 0O bEME LLUKOJIbHOW MPOrpaMMbl.

BblTb 3HAaKOMbIM C KypCaMn: MaTeMaTUYeCKUA aHan3, TEOPUS BEPOATHOCTEN N MaTeMaTM4yeckas
CTaTUCTWKA, TeEOPUS NHGOPMaLUnK, 06 bEKTHO-OPMEHTMPOBAHHOE NPOrPaMMPOBaHINE, BBEIEHNE B
NHTEPHET BeLLeN.

11. MnaHupyeMble pe3synbTaTbl 00y4eHUA NO AUCLUNMHE/MOAYJIO (3HAHUA, YMEHUA, HaBbIKK),
COOTHeCeHHble C NJIaHUpyeMbiMU pe3ysibTaTaMu OCBOeHUs obpa3oBaTeIbHON NPOrpaMMbi
(KoMneTeHUUAMMU BbINYCKHUKOB) U MHAMKaTOPaMu UX AOCTUXKEHUA:

Kol 1 Ha3BaHMe KOMMEeTeHLUN Kol v Ha3BaHWe nHankaTopa 3HaHu4,
KoMneTeHuun yMeHus,

HaBbIKK
MK-2 CnocobeH BbIMOSHATb MK-2.2 CobupaeT nporpamMmmHsble TecToBOE
NHTerpaumo NporpaMMHbIX Mogynen un KOMMOHEHTbI B MPOrpamMMHbIA NPOaYKT 3aflaHne
KOMMOHEHT, BbIMOJIHATL BEPUGUKALMNIO TunoBble
NPOrpaMMHbIX NPOAYKTOB NPOEKThI
MK-3 CnocobeH BbINOJIHATL paboThbl MO MK-3.1 3HaeT A3bIKKM U MEeTObI TecToBOe
co3aaHuo (Moaudmrkaumm) n NpPorpamMMmpPoOBaHns, MHCTPYMEHTI U 3aflaHne
COMPOBOXAEHMNIO UHDOPMALIMOHHbIX MeTOONKN TECTMPOBAHUS TvnoBble
cmcTem pa3pabaTbiBaembix UC NMPOeKTHI
MK-4 CnocobeH NpoBOANTbL aHasn3 MK-4.1 3HaeT NPUHLMMBLI NOCTPOEHUS TecToBoe
TpeboBaHUIN K NporpaMMHOMY APXMTEKTYpPbI NPOrPaMMHOr0 3aflaHne
obecneyeHunto, BINOAHATE paboTbl MO obecneyeHuns, MeToaObl U CPpeAcTBa TunoBble
NPOEKTUPOBAHMIO MPOrPaMMHOI0 NPOEKTMPOBAHUSA MPOrPaMMHOI0 NPOEKTbI

obecrneyeHusn

obecneyeHus



Kon v Ha3BaHMe KoMMeTeHL K

KOMMeTeHL MM
MK-4 CnocobeH NnpoBoAUTb aHann3 MK-4.4 OnncbiBaeT TEXHONOr NN
TpeboBaHUIM K NpOrpaMMHOMY 06paboTKM AaHHbIX 415 BO3SMOXHOCTU UX
obecneyeHunto, BbINOAHATE paboTbl MO NCMNOJIb30BaHUSA B MPOrpamMMHoON Cpeae,
NPOEKTMPOBAHMIO MPOrPaMMHOI0 BKJI04asA BOMPOCHI MapaifienbHOM
obecneyeHuns 06paboTku

12. O6bemM AUCUMNIMHBI B 3a4€eTHbIX eAUHMLaX/4yac:
2/72

dopMa NPOMEe)XYTOYHOU aTTecTalum:
3ayeT,KypcoBas paboTa

13. TpypoeMKOCTb NO BupaM y4yebHon paboTbl

Bunpg y4yebHon paboThl

AYyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATKA
MpakTnyeckune 3aHATMA
NabopaTopHble 3aHATKA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpomeXXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>xaHue AUCLUMNIIUHDI

n/n HanmeHoBaHMe CooepxxaHue pa3sfena
pa3sfena guCUUNINHGI OUCLUUMNINHBI

1 Nekuunn

1.1 NHTepHeT BeLlen AnnapaTHas cocTasnsawwas. CeTu
nepefayn gaHHoblx. MporpamMMHas
cocTaBnAmLLan

1.2 Kntoyesble TexHonormm  SmartThings, Bluetooth Low
Energy, IBM
Cloud,
GSM, LoRa, Wi-Fi, MQTT, RTOS,
MBed, STM32

1.3 OcHoBHble 3aga4u MOHUTOpPWHS, ynpasieHue,
WHTepHeTa BeLLen oNTMMM3aLmMs, aBTOHOMUS

Kof v HasBaHWe nHaukKaTtopa

CemecTp 6

32
16

16
40

72

3HaHu4,
yMeHUs,
HaBbIKW

TecToBOE
3aflaHune
Tunoskle
NPOEKThI

Bcero

32
16

16
40

o

72

Peanusauns pasgena
AVCLWMJINHBI C MOMOLLIbIO
OHNlanH-Kypca, IYMK

https://myitacademy.ru/

https://myitacademy.ru/

https://myitacademy.ru/


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

n/n

14

1.5

1.6

1.7

1.8

1.9

1.10

HanmeHoBaHMe
pa3fena oUCLUUMNINHBI

Cepbl NpuMeHeHNS

NHTEpHeTa BeLLen

STM32

CeHcopsbl (nnun
JaTYNKK)

Cpeabl pa3paboTkm

CeTeBble NPOTOKOJIbI

A3bIKK NpencTaBieHns
JAHHbIX.

lNpoToKoJbl Nepenayn
JaHHbIX

JNabopaTopHble paboTsl

CoLepxaHue pa3fena
AVNCLMNNHBI

MepguumMHa, cenbckoe X038MCTBO,
NPOMbILLIEHHOCTb, YMHbIA 10M,
ypbaHuCTMKa, aKkonoruns,

TpaHcnopT, XKKX, nornctuka n ap.

TaMepsbl, BXOObI-BbIX0bl,
MHOrOMOTOYHOCTb. YNpaBaeHue
NpepbIBaHNSAMN B CUCTEMAX
peanbHOro BPEMEHMN.
OnTmMMmsaums 3aTpaT
onepaTMBHON NaMATK

WH(pakpacHbIn fjansHoMep;
[aTyvKun gaBneHuns, BNaXKHOCTU ©
TemnepaTypbl;

YNbTpa3ByKOBOW CEHCOP;
"'mpockor;

Hatymku rasa, IMU-ceHcop; MEMS

n ap.

Mbed; OHnanH-IDE Mbed; Mbed
Studio;

Keil;

IAR; PlatformlO; Visual Studio;
STM32Cube;

CooCox

Mopenb OSI; cTek NPOTOKONOB
802; LAN,

PAN, LPWAN, NB-loT;
cneymgukaums

802.15.4; IPv6; LoWPAN; ZigBee-
ceTb

XML; JSON; YAML

MpoTokon CoAP. MpoTokon MQTT.
Ob6nayHble TEXHONIOTUN.
MnaTtdopmbl

NHTepHeTa BeLLen

Peannsauuns pasnena
ANCUMUNANHBI C MOMOLLLLIO
OHJlalH-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/
https://myitacademy.ru/
https://myitacademy.ru/

n/n HanmeHoBaHue ConoepxxaHue pasfena Peanusauuns pasgena
pasgena oUCUMIMINHBI LNCUUMIINHBI ONCLUMINHBI C MOMOLLLbIO
OHJlalH-Kypca, IYMK

2.1 Mcnonb3oBaHue M3y4yeHne TannMepoB u https://myitschool.ru/edu
STM32 MHOIonoTOYHOCTW. Peannsaumns
ynpasJieHNS MpepbIBaHNAMM B
CMCTEMaX peanbHOro BPpeEMEHHU

2.2 CeHcopel MN3yyeHune paboTbl nHGppakpacHoro  https://myitschool.ru/edu
fnanbHOMepa, AaTYNKOB AaBAeHNS,
BNAXKHOCTW M TEMNePaTypbl;
rmpockona

2.3 Cpenbl pa3paboTkm N3yyeHne Mbed; OHnainH-IDE https://myitschool.ru/edu
Mbed; Mbed
Studio; Keil uVision

2.4 KogunpoBaHue gnd MN3y4yeHne XML, JSON https://myitschool.ru/edu
NHTepHeTa BeLLen

2.5 MpoToKkobl Nepenayn Peanunsauns npoekTa Ha obnayHbix  https://myitschool.ru/edu
LOaHHbIX UCNONIb3yeMble  TexHoNorusx. icnonb3oBaHue
B TE€XHONOr N nnatdopmbl IHTepHeTa Bewei.
NHTEpHeTa BeLLen

13.2. Tembl (paspensl) UCLUMNANHBI U BUAbI 3QHATUH

No HanmeHoBaHue JlekumoHHble [pakTunyeckme JlabopaTopHble CamocToAaTenbHas Bcero
n/n  TeMbl (pasgena) 3aHATMA 3aHATMA 3aHATUA paboTa
1 NHTepHeT Bewen 2 2 4
2 KnoyeBbie 2 2 4
TexHoJIornm
3 OCHoOBHbIE 1 1 2
3apa4u
WHTepHeTa
BeLlen
4 Cdpepel 1 1 2
NpPUMEeHeHns
WHTepHeTa
BeLlen
5 STM32: Tanmepbl, 2 4 8 14

BXO/bIBbIXOAbI,
MHOrOMOTOYHOCTb



No HanmeHoBaHue JlekunoHHble [pakTunyeckme JlabopaTopHble CamocToAaTenbHas Bcero

n/n  Tembl (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa

6 CeHcopbl (nnn 2 2 8 12
OATYUKN)

7 Cpepgpbl 2 4 8 14
pa3paboTku

8 CeTeBble 2 4 4 10
NPOTOKOJIbI

9 A3bIKK 2 2 6 10

10  ObnayHble
TEXHONOTUNN.
MnaTtdhopmel
NHTepHeTa
BeLlen.

16 0 16 40 72

14. MeToguyeckue yKasdaHusa ana oby4aloLwmxcs no 0OCBOEHUIO AUCLUNJINHBI

BHeaynnTopHas camocTosTenbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepmanoB nekumni,
N3y4yeHne peKoMeHA0BaHHON NTEPaTypbl, MOArOTOBKY K KOHTPOJIbHbIM paboTam, NoAroTOBKY K
nabopaTopHbIM paboTam 1 KX 3aLiMTaM, MOArOTOBKY K 3alLMTe TUMOBbLIX MPOEKTOB.

15. Mepe4yeHb OCHOBHOMW M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
A1 OCBOEHMUA OUCLUNINHBI

Ne McToYHMK
n/n

1 Ay6kos, N.C. PelweHmne npakTnyecknx 3afay Ha 6aze TexHONOrmm HTepHETa Bewen : y4ebHoe
nocobue / N.C. lybkos, MN.C. Ctawesckui, N.H. AkoBuHa ; HOBOCMOUPCKIUI roCcyAapCTBEHHbIN
TeXHUYeCKun yHmeepcmTeT. - HoBocnbupck : HoBoCMBMPCKUI FroCy 4apCTBEHHbIA TEXHUYECKNIA
yHusepcuteT, 2017. - 80 c. - «YHUBepcuTeTCcKas bubnnoteka oHMaNH» : 3N1EKTPOHHO-
bnbnmoTeyHas cuctema . - Pexxum goctyna :
https://biblioclub.ru/index.php?page=book_view red&book id=576635

6) nonosHMTeNbHaAs AuTepaTypa:

Ne n/m NCTOYHUK

1 NoHanbg A. HopMaH. A3bik Bewen bygyuiero. — M.: Strelka Press, 2013. — 224 c.
2 Cynoxwny, [. A3bik Bewen / O. Cymxud. — M. : Strelka Press, 2013. — 240 c.
3 3apaMeHcknx, EBreHun MNeTposuy. IHTEPHET BeLLEN : MCCeaoBaHus 1 061acTb NPpUMeHeHus /

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



Ne n/m NCTOYHUK

4 IpuHrapa, C. MHTepHeT Bewwen: byayuiee yxe 3pecs / C. FpuHrapa. — M. : AnbnnHa
Ovpxuntan, 2015. — 188 c.

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbLIE PECYPCHI:

Ne n/n MCTOYHMK

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

16. MepeuyeHb yuebHO-MeTOogUUYECKOro obecneuyeHus pnsa caMocToATesIbHOU PaboThl

Ne n/m NCTOYHUK

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

17. ObpasoBaTesibHble TEXHOJIOTUM, UCNOJIb3YyEeMble NPU peannsauum y4ebHON AUCLUNINHBI,
BKJIlOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe obyyeHue (30),
cMeLLlaHHoe obyuyeHue):

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

18. MaTtepuanbHO-TexHM4YecKoe obecneyeHme QUCLUUNAUHDI:

KoMnbloTepHble K1acChl hakysibTeTa KOMMbIOTEPHBLIX HayK, MPOEKTOP 414 4EMOHCTPaLnm
TeopeTun4yeckoro matepuana. Cucrtemol Ha kpuctane STM32 tnna NUCLEO-L152RE. OTiago4vHas
nnata Ha 6asze MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-nHTepgenc.
CeHcopsbl 1 BcrioMoraTesbHble naaTa ansa Arduino, nogkntoydaemsle K NUCLEO-L152RE.

19. OueHou4Hble cpencTBa AJsia npopeneHusn TeKyllJ,eﬁ n ﬂpOME)KyTO‘-IHOﬁ aTTrectauumn

MopsaoK OLEHKM 0CBOEHNS 00yYaoLWMMUCS y4ebHOro MaTepurana onpeaensieTcs Coaep>XXaHmem
cnefyowmnx pasnenoB AUCLMMINHDI:

Ne Pazpgensl gncumnianHel Kog komneteHuun Kogn uHamkatopa OueHoYHble CpefcTBa
n/n (mooynn) ONs TekyLen
aTTecTauun
1 NHTepHeT Belen MNK-2 NnK-2.2 TecToBOEe 3a4aHune
Knto4yeBble TEXHOIOM NN Tunosble NPOeKTbI

OCHOBHbIe 3a4a4K
NHTEepHEeTa BeLLlen
Cchepbl NpUMeHeHNs
NHTEepHEeTa BeLlen



No Pasgesibl ANCUUMINHBI Kol komneTeHumn Kop nHamkaTopa OuLeHOYHble CpelcTBa

n/n (mooynn) ONs TekyLen
aTTecTauuun
2 STM32 MNK-3 NnK-3.1 TecToBOEe 3a4aHune
CeHcopsbl (MK oaTyYnKn) TrnoBble NPOEKTHI

Cpenbl pa3paboTkm
CeTeBble NPOTOKOJIbI
A3bIKK NpeacTaB/ieHns

DaHHbIX.
[MpoToKOJIbI Mepenayn
DaHHbIX

3 NHTepHeT Bewen NnK-4 NnK-4.1 TecToBOE 3a4aHune
KntoyeBble TEXHOJIOI N TrnoBble NPOEKTHI

OCHOBHbIe 3a4a4n
NHTEepHEeTa BeLlen
Cchepsbl NpUMeHeHNs
NHTEepHEeTa BeLlen

4 STM32 NnK-4 MNK-4.4 TecToBOe 3a4aHue
CeHcopbl (MK gaTyYNKK) TrvnoBble NPOEKThI
Cpenbl pa3paboTkm
CeTeBble NPOTOKOJIbI
A3bIKK NpeacTaB/ieHns
OaHHbIX.
[MpoToKOJIbI Mepenayn
OaHHbIX

MpomexyTovHas aTTecTaumns

®opMa KoHTpoSIA - 3a4eT,KypcoBas paboTa

OueHoYHble cpeacTBa A8 NPOMEXYTOYHOM aTTecTaumm
dopmMunpoBaHmne OLEHOK:

JNlabopaTopHbie paboTbl Nocne BbIMNOJIHEHUS OLEHMBAKOTCA NpenogaBaTeseM, U BbICTaBAAETCS
OLEHKa «3a4TeHO» npu ycnoBun oTeBeTa Ha 80% BOMPOCOB npenogasaTens Mo nNpegMeTHOn
obnactn nabopatopHon paboThl. Mo utoram nabopaTopHbix paboT 1 yCTHOro oTBETa CTYAEHTA
BbICTAB/AAETCA OLEHKA «3a4TEHO» WAW «He 3a4TeHo» no nabopatopHbiM paboTam BCen
ancumnamHel. K ciave 3a4eTa € OLLEHKON [0MNYCKaTCA CTyAeHThl, caaswume 100% nabopaTopHbIX

paboT.

CoOTHOLLEHME NOKa3aTeNen, KpUTEPUEB W LLKaJIbl OLLEHNBAHWA pe3yabTaToB 0byyYeHus.
KpuTepun oLeHUBaHNS KOMNETEHLNN Llikana oueHoK
YpoBeHb

ChOpPMMPOBAHHOCTHU
KoMMeTeHuun



MoporoBebIii ypoBeHb |[3a4TeHo

Obyyvatowminca BnafeeT TEOPETUYECKUMIN OCHOBaMU
ANCLUUMNIMHBI, CMOCOBEH MPUMEHSATbL TEOPETUYECKME 3HAHMA
Ha npakTuke. OBy4aloWmMNCs, MOXXET AaBaTb HEMOJIHbIE
OTBETbI Ha AOMOJIHUTE/IbHbIE BOMPOCHI.

- He 3a4yTeHoO

ObyyatoLnncsa LeMOHCTPUPYET OTPbIBOYHbIE,
(bparmeHTapHbIe 3HaHMA, JonyckaeT rpybbie ownbkn B
npeameTHoOM obnacTw.

20 TunoBble OUEeHOYHble CPpeaAcCTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowime npouenypbl
OoueHUBaHUA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpONb yCneBaemMoCTn No AUCLUUMNIMHE OCYLLECTBAAETCS C NOMOLLbIO TECTOBbIX 3aaHuUi
20.1.1 TecToBOE 3a4aHue

BapnaHT 1

=

. Kakow ypoBeHb B rubpungHon mogenm obbi4Ho o603HavaeTcs cokpaweHnem MAC?

. o kKakon mogenun pabotaeT npoTtokoa MQTT.

. OnepauunoHHas cuctema, Hanbonee 4acTo MCNOAb3yeMas Ha OAHOMNAATHBLIX KOMMbIOTEPaX
HanogobueRaspberry Pi.

w N

BapuaHT 2

1. YKaxunTe, NoBepX Kaknux TPaHCMOPTHbIX MPOTOKO10B 0ObIYHO MCMOb3YHOTCA 3TH
NPOTOKOJIbINPUKAAAHOro ypoBHSA: MQTT, HTTP, CoAP.

. ARM — 3T0 (hupMa-npom3BoANTESNb apXUTEKTYPLI NMpoLeccopa, Uin caMmnx npoLLeccopos?

. 3a4eM Hy>XHbl GPIO B MUKPOKOHTpOINEpe?

w N

BapuaHT 3

1. Kakasl u3 HUXenpuBeLeHHbIX CeTel pa3BepThiBAETCS B IMLEH3NPYEMOM AMana3oHe?

LoRa, SigFox, Ctpux/BasunoT, NB-loT.
2. PaccTaBbTe 3aga4n IHTepHeTa BeLLen No ypoBHAM, Ha4YMHasA OT CaMOro nNpocToro (yposeHb 1)
N3aKaH4MBas CaMbIM CJI0XKHbIM (YPOBEHb 4)
YnpasneHue. OnTummsauns. ABTOHOMHOE yrnpassieHne. MOHUTOPUHT.

3. Mo kakon mogenu pabotaeT IBM Cloud?

BapunaHT 4

1. Y70 n3mepseT TeH304aTUYNK?
2. Kakow cumBon B npoTtokone MQTT no3BonsieT BbiIbpaTb BCE HMKECTOALWME TOMMKN Ha BCEX
YPOBHAX?

* H#, 4+, 7

3. Kakow cTaHgapT onucbiBaeT 6€CnpoBoAHbIE CEHCOPHbIE CeTU?
802.15.4, 802.11, 802.3, 802.15.1

BapuaHT 5

1. Kakon cTaHapT onucbiBaeT 6ecnpoBoaHble CEHCOPHbIE CETU?
802.15.4, 802.11, 802.3, 802.15.1

2. Cbepa npumeHeHus LoRa, roe oHa no-npexxHemy byneT akTyanbHa, HECMOTPS Ha nosiBieHne NB-



loT
3. Mo kakon mogenun pabotaeT npoTokoa CoAP.

20.1.2 KypcoBble paboThl (TUNOBbIE MPOEKTbI)

BbinonHeHne KypcoBon paboThl (TMMOBOro NpoekTa) ABNAeTCS He06X0AUMBLIM YCNOBUEM A0MYCKa
CTYAEHTOB K MTOroBoMy 3a4éTy. KypcoBas paboTa BbINOSHAETCS B TpK 3Tana:

MepBbli — BbIBOP NPOEKTa 1 MOArOTOBKA HEOBXOANMbIX KOMMIEKTYIOLMX C BEIBOAOM Pe3ybTaTOB Ha
BCTpavBaeMbln UHANKATOP, 6e3 ynpaBneHns peasnbHbIM 00bEKTOM.

BTopon aTan — ynpaBneHune peanbHbiM 06 bEKTOM C BbIBOAOM peakuumn 06bekTa Uan AaHHbIX C AAaTHNKOB
Ha PC.

TpeTuin 3Tan — NonHoe ynpassieHne 06bEKTOM MAN CHUTbIBAHWE NOKa3aHWA 4aTYNKOB C Nnepeaadent
JaHHbIX MO paAnokaHany nan nocpeacteom WEB-nHTepgenca. CoaoTcs sTanbl BO BpeMs pybexKHbIX
atTecTaunin. Mpu 60NbLLON CNOXHOCTU NPOEKTa AonyckaeTcs obbeanHeHNe CTYAEHTOB B rpynnbl No 2-3
4yesnoBseka B rpynne.

MpyMepHbIA NepeYveHb KypcoBbIX paboT (NpoekTos) ¢ STM32:

USB reHepaTop-4acToTOMep.

Yackl Ha cBeTOAMOAHON MaTpuLe 8%8

CkaHep wuHbl 12C.

Vi3mepuTesib YpOBHSA 3BYKa.

CeeToamogHbin 3D ky®.

My3blKalbHbIA 3BOHOK.

Lnchposoi nsmeputens MowwHocTn n KCB.

DNeKTPOHHAs UrpoBas KoCTb.

TeTpuc.

MWHWATIOPHBLIN BONbTMETP Ha ceMucerMeHTHoM LED nHgmkaTtope.

. MporpammaTop.

. ABTOMaTU4yeCcKoe 3apsAOHO-TPEHUPYIOLLEE YCTPONCTBO U U3MEpPUTENb EMKOCTN Ang 12V
repMeTUYHbIX aKKYyMYJIATOPOB.

13. TepmocTaT 419 3NEeKTPUYECKOro YamHuka.

14. YacToTHbIN Npeobpa3oBaTenb 419 aCUHXPOHHOIO ABUraTens.

15. FM - pagmonpuemHuk, TEA5767, SSD1306.

16. TepmomeTp ans asTomobunsa Ha OLED aucnnee.

17. BaTTMeTp nepemMeHHOro TokKa.

18. LiBeTOMYy3blkanbHas yCTaHOBKa.

19. N3mepuTens OJNHBLI UMMYJIbCOB.

20. YHuBepcanbHbIN n3MepuTensHbln npubop.

21. HID knaBunaTypa Ha 16 knaBsuLu.

22. CyTOYHbIN TaMep ¢ Beb-nHTEpthencom.

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

24. 16 KaHaJibHbI pernucTpaTop TeMnepaTypsbl.

25. N3MepuTenb Y4acToTbl U Cos(@) NpomblwneHHon ceTn 50 Iy,

26. DNEeKTPOHHbIN PeryasaTop MOLWHOCTU NEPeMEHHOro ToKa.

27. Ocuwmnnorpadg DSO.

28. DNeKTPOHHOe pesie C (hyHKLMEeN NiaBHOro BKIOYeHMA cBeTa dap.

29. MpocTon MynbTUMETP.

30. 2NeKTPOHHbIE Yacbl-KasleHAapb-0y ANNbHUK C pe3epBHbIM NMUTaHNEM.

31. N3mepuTens pacxona XMAKOCTU.
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32. GSM curHanmsaums.

33. OUCTaHUWOHHOE yrpaBaeHne no TenegoHy.

34. BonbTMeTp NepeMeHHOro Hanps>xeHna(TpexdasHhbln).

35. BNoK ynpaBneHus BoLoHarpesaTenem.

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 UHOAYKTUBHOCTMN.

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

44, TeHepaTop TECTOBbLIX CUIHANOB 419 MOHUTOPOB.

45. TecTep noaynpoBOSHUKOBBLIX 3/1IEMEHTOB.

46. BonbTMeTp C aBTOMATUYECKUM BbIOOPOM NMpenenoB M3MepeHus.
47. 16 KaHanbHasa cucTemMa MH(PaKpPacHOro AUCTaHLMOHHOMO yrnpaBieHus.
48. AHanm3aTop CNekTpa 3BYKOBOW YaCTOThl.

49. YHuBepcanbHbI nepekJsoyaemoln nyabT OY ¢ npoTokonom RC-5.
50. JlomMalLHAsS MeTeocTaHuus.

20.2 NMpomMeXxyTouyHasa aTrecraums

OLEeHKa 3HaHWUI, YMEHWI 1 HaBbIKOB, XapaKTepu3yoLas 3Tanbl HOPMUPOBAHNSA KOMMETEHLMIA B paMKaXx
N3YYEHUS ANCLUMIMHBI OCYLLLECTBNIAETCS B X0[€ TEKYLLEN 1 NPOMEXYTOYHOW aTTeCTaL i,

TekyLasa aTTecTauns NPoBOANTCS B COOTBETCTBMU C [10710)KEHNEM 0 TeKYyLLe aTTecTaumnm obyyatowmxcs
Mo nporpaMmam BbicLiero obpa3oBaHns BOPOHEXCKOr0 roCy1apCTBEHHOMO YHMBEPCUTETA. TeKyllas
aTTecTauus NpoBOAUTCA B hopMe MHAUBUAYANbHOIO ONpoca B paMKkax pybexHbix aTTecTaunin. Kputepum
OLIeHVBAHWS NPVBELEHbI BbILLE.

MpoMeXxyTo4YHas aTTecTalus NPpoBOAUTCS B COOTBETCTBUM C M00XKEHMEM O MPOMEXYTOYHON aTTECTaLUN
obyyvatowmnxcsi No NporpamMmmam Boicllero 0bpa3oBaHus.

KOHTPO/IbHO-U3MepUTESIbHbIE MaTeprasibl MPOMEXYTOYHON aTTECTaLMUN BKIOYAOT B cebs TeopeTnyeckne
BOMPOChI, MO3BONSIOLLNE OLLEHUTb YPOBEHb MOYHEHHbIX 3HAHWUIA.

[Mpun oLleHMBaHWN UCMOJIb3YIOTCA Ka4YeCTBEHHbIE LWKasbl OLEeHOK. KpuTepumn oueHnBaHns npuseneHsi
BblLLE.



