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1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
NHdopMaumnoHHbIe CMCTEMbI B TENEKOMMYHMKaUMAX, IHhOPMaLMOHHbIE CUCTEMbI U CETEBbLIE TEXHOMOM MK
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM
6. CocTaBuTenu nporpamMmmsi:
3yeB Cepren Anekceesuy (zuyev@sc.vsu.ru)
7. PeKkoMeHpOBaHa:
npoTokos HMC Ne5 ot 10.03.2021
8. YYyeOHbIN ron;:
2023-2024
9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

KypcC 3HaKOMUT CTYAEHTOB C rJ106asIbHOM MHGPACTPYKTYPONA AN MHGOopMaLMoHHOro oblecTsa, KoTopas
obecrneynBaeT BO3MOXXHOCTb NPeoCTaBAEHNSA CNOXHbIX CEPBUCOB NMYTEM COeANHEHNA (UINYECKUX 1
BMPTYaJibHbIX BELLEN Ha OCHOBE CYLLECTBYIOLINX 1 pa3BMBaOLWLMNXCA PYHKLNOHAIbHO COBMECTUMBbIX
NHHOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHONOMUIA.

Hay4nTb MCN0/ib30BaTb MHCTPYMEHTaApUI yNpaBaeHUs U ONTUMM3aLMN NPOLECCOB, MPOUCXOOSALWNX B
COBPEMEHHOM MHGopMaLnoHHOM obuiecTBe. [laTb OCHOBHbIE MOHATUSA K 0O BACHUTL TEPMUHOOT IO, NPV
pa3paboTke KOHKPETHbLIX MPOEKTOB B Chepe «MHTepHETA BELLEN».

Llensmmn ocBoeHns y4ebHOM ANCUMNANHBI ABNAIOTCA:

hopMmMpoBaHMe OCHOBOMOAraloWmx NpeacTaBfeHNA O BbIYUCANTENBHON CETU PU3NYECKUX

06beKTOB («BeLein»), OCHALWEHHbIX BCTPOEHHbLIMW TEXHONOMMAMU 15 B3aMOLENCTBMA APYr C

LPYroM Wiu C BHeLLHen cpefoi, paccMaTpuMBaloLLLas opraHM3aumnio Takux ceTen Kak sBjieHune,
crnocobHoe NepecTponTb SIKOHOMUYECKUNE 1 0OLLLECTBEHHbIE NMPOLLECCHI, UCKIOYatoLWee 13 YacTu
IeNCTBMIA 1 onepauni HeobxogMMOCTb y4aCTUs YeSI0BEKA;



(hopMUpOBaHME HAaBLIKOB OLEHKM OCHOBHbIX XapaKTepucTnK cnocoboB 1 yCTPONCTB agpecauunm, a
TaKXXe TeXHONOrMn naeHTUKaLnM 3TUX NpeaMeTos («BeLlen»). Metoabl 1 cpeacTsa,
npuMeHseMble 419 aBTOMaTUYeCKON naeHTUMMKaLUmM: oNTUYEeCKN pacrno3HaBaemble
noeHTuguKaTopbl (LWTpuX Kogbl, Data Matrix, QR-koAbl), cpeacTBa onpeneneHns
MEeCTOHaxX0XAEHNA B PeXXMe peasibHOro BpeMeHwu.

3agayn y4ebHom AnCUUNANHBI:

NnpeacTaBuUTb COBPEMEHHOE COCTOSHME pa3BUTUA CUCTeM MHTepHeTa BeLlen;

PacCMOTPETb OCHOBHbIE MPUHLLMMBI NOCTPOEHNS cnucTtem MHTepHeTa Beluen 1 cnocobos agpecauunu
hun3nyecknx o6 bLEKTOB TaKMUX CUCTEM;

paccMoTpeTb cnocobbl MofennpoBaHus paboTbl NPOTOKO10B VIHTEpHETa BeLlen No TEXHONOr
RFID, ceHcopHbIx BecnpoBofHbIX ceTer, n cTaHdapTa IEEE 802.15.4.

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

YyebHas ANCUMNANHA OTHOCUTCS K YacTu, OpMMPYEMON y4aCTHUKaMM obpa3oBaTesibHbIX OTHOLLEHWNA,
6noka b1. 1ns ycnewHoro oCBOeHUs HeobxoaMMo npeaBapuTeNbHOE N3YYeHne CeayoWwmnx UCLUNMINH:
yrnpaBfieHe AaHHbIMK, apxuTekTypa IBM, a3bIk nporpaMmupoBaHnsa Cu, ocHoBbI Unix.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUSA, HaBbIKK),
COOTHECEHHble C NIaHUpPYeMbIMU pe3yibTaTaMuM 0CBOeHUA obpa3oBaTesibHOM NPOrpamMmMbl
(KkoMneTeHUMAMM BbINYCKHUKOB) M UHOMKATOPaMM UX OOCTMIXKEHUA:

KoL 1 Ha3BaHVe KOMMeTeHLUum KoL v Ha3sBaHue nHankaTopa 3HaHWS, YMEHWS, HaBbIKK
KOMMeTeHL MM
MKB-3 CnocobeH BbINOMHATL MKB-3.2 3HaeT yCTPONCTBO U 3HaTb: YCTPONCTBO U
paboTbl N0 co3haHuUo (PYHKLMOHMPOBAHNE COBPEMEHHbIX (pyHKLMOHMpPOBaHME
(Mopudmkauum) n NC, npoToKobl, UHTEPhENCHI 1 COBpPEeMeHHbIX
COMPOBOXAEHUIO thopmaThl 06MeHa AaHHbIMM NC, npoTokonsl,
NHMOPMALMOHHBLIX CUCTEM NHTEePtENnChl n
topmaThbl 0bMeHa
JaHHbIMY

yMeTb: NCM0Nb30BaTh
YCTPOWNCTBO "
PyHKLMNOHMpPOBaHKE
COBPEMEHHbIX

NC, npoTokonbl,
NHTEePtENChl n
topmaThbl 0bMeHa
LaHHbIMK

BnafeTb: BNageTb
YCTPONCTBOM U
PyHKLNOHMpPOBaHNEM
COBPEMEHHbIX

NC, npoTokonamu,
NHTepgencamm

n hopmaTamu obMeHa
LaHHbIMK



Kon v Ha3BaHMe KoMMeTeHL K

MNKB-4 CrnocobeH npoBoanTb
aHann3 TpeboBaHUn K
nporpamMmMHoMy obecneveHuto,
BbIMOJIHATL paboThbl MO
NPOEKTUPOBAHNIO MPOrPaMMHOI0
obecneyeHuns

Kof 1 Ha3sBaHWe nHankKaTtopa
KoMneTeHunn

MKB-4.1 3HaeT NpUHLAMbI
NOCTPOEHNSA apXUTEKTYpPb!
nporpamMmmHoro obecnevyeHus,
MeTobl N CpelcTBa
NPOEKTUPOBAHMSA NMPOrPaMMHOr0
obecnevyeHuns

3HaHMA, YMEHNS, HaBbIKM

3HaTb: NPUHLMMbI
NOCTPOEHMS
APXUTEKTYPSI
NPOrpamMMHOro
obecnevyeHns, MeToabl U
cpencTsa
NPOEKTUPOBAHNS
NPOrpamMMHOro
obecnevyeHus

YMEeTb: NCMO0Nb30BaTh
MPUHLUMMbI

NOCTPOEHMNSA apXUTEKTYPbl
NPOrpaMMHOro
obecneveHuns,
MeTOo[nbl U CpeacTBa
NPOEKTMPOBaHMS
NPOrpaMMHOro
obecnevyeHus

BNAAETb: MOCTPOEHNEM
APXUTEKTYPbI
NPOrpaMMHOro
obecneyeHuns, MmeTogaMn u
cpeacTBamu
NPOEKTMPOBaHMS
NPOrpaMMHOro
obecnevyeHus



Kon v Ha3BaHMe KoMMeTeHL K Kof 1 Ha3sBaHWe nHankKaTtopa 3HaHMA, YMEHNS, HaBbIKM
KoMneTeHunn

MNKB-4 CrnocobeH npoBoanTb MKB-4.2 3HaeT MeTono10run n 3HaTb: METOO0JIOTUI0 U
aHann3 TpeboBaHUn K TexHosnorum paspaboTku TEXHOJI0T 110
nporpamMmMHoMy obecneveHuto, nporpamMmmHoro obecrnevyeHns un pa3paboTku
BbIMOJIHATL paboThbl MO TEXHOI0r NN NPOrpaMMUPOBaHNS NpPOrpamMMHOro
NPOEKTUPOBAHMIO MPOrPaMMHOro obecneyeHns un
obecnevyeHuns TEXHOJIOT UK
nporpamMMmnpoBaHns
yMeTb: NCM0JIb30BaTb
MeTO40JI0r 10
N TEXHOOr N0
pa3paboTku
NpPOrpamMMHOro
obecneyeHns un
TEXHOJIOT UK
nporpamMMmnpoBaHns
BNlafeTb: METOLONOren n
TexHonormm paspaboTku
NpPOrpamMMHOro
obecneyeHns un
TEXHOJIOrMAMM
nporpamMMmnpoBaHns

MKB-1 CrnocobeH npoBoAnTb MKB-1.1 3HaeT MeTOAbI N CPeACcTBa 3HaTb: METOAbI U
nccnenoBaHUst Ha BCEX 3Tanax NAaHUPOBAHMA U OpraHn3aLum cpeacTea
YKN3HEHHOT O LIMKJIa MPOrPaMMHbIX ~ UCCNeaoBaHun n paspaboTok NaaHNPOBaHMA ”
cpeacTs opraHu3aumum
nccnenoBaHuUn u
pa3paboTok
YMeTb: NCMO0JIb30BaTh
MeTOobl 1
CpeacTBa NiaHNpPoOBaHMA 1
opraHu3aumum
nccnenoBaHuUn u
pa3paboTok
BJlafleTh: METOAAMU U
cpeacTBamm
NaaHNPOBaHMA ”
opraHu3aumm
nccnenoBaHuUn u
pa3paboTok



Kon v Ha3BaHMe KoMMeTeHL K

MKB-3 CriocobeH BbINMOAHATb
paboTbl MO CO3A4aHNI0
(Mmooudurkaumm) n
COMPOBOXAEHMIO
NH(OPMALMOHHBLIX CUCTEM

Kof 1 Ha3sBaHWe nHankKaTtopa
KoMneTeHunn

MKB-3.1 3HaeT S3blKKN N MEeTOabI
NporpaMMmpPoOBaHns, MHCTPYMEHTHI
N METOOUKN TECTUPOBAHMUSA
pa3pabaTbiBaembix NC

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

3/108

tbopMa npoMeXxyTo4 HOMW aTTecTauuu:

3avyeT

13. TpypoeMKOCTb N0 Bupam y4yebHon paboTbl

Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakTnyeckune 3aHATMA
NabopaTopHble 3aHATKA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpomeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMIINHBLI

3HaHMA, YMEHNS, HaBbIKM

3HaTb: A3bIKM U METOAbI
NPOrpamMMmnpPoOBaHNS,
WHCTPYMEHTbI

N METOAMNKN
TecTUMpoBaHUs
pa3pabaTbiBaembix NC
yMeTb: MCMONb30BaTb
A3bIKW U

MeToZabl
NPOrpamMMmnpPoOBaHUS,
WHCTPYMEHTbI U METOAUKM
TeCcTupoBaHua
pa3pabaTbiBaeMbIx

nc

BNafeTh: A3blKaMu 1
MeToaamMu

NporpaMMmnpoBaHMs,
NHCTPYMEHTaMM n
MeToANKaMM
TeCcTupoBaHua
pa3pabaTbiBaeMbIxX
nc

CemecTp 5 Bcero

32 32

16 16

0
16 16
76 76

0
0 0

0
108 108



n/n

1.1

1.2

1.3

14

1.5

1.6

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Jlekuunn

BeBeneHue B UHTepHeT
BeLen. cTtopus
MOHATUSA, YCTPONCTBO
TUMNUYHON CUCTEMBI,
chepbl MPUMeHeHUs,
crieumduka.

RTOS Ha npumepax RIOT
0OS n M-bed. N3y4yeHne
nepugepunHbIX
YCTPONCTB.

becnpoBogHas CBA3b
LPWAN.

MooBeneHmne NToros
paboTbl. Co3maHne
MOLEN CUCTEMBI.

MpoTokon nepegayn
NaHHbIX MQTT. PaboTa ¢
MQTT-KJIMEHTOM.
Tonnkn B MQTT.

N3y4veHne
nepugepunHbIx
YCTPONCTB. TEXHO0M K
cBA3mn IHTepHeTa
BeLLen.

Colep>xaHve pasfena AucLnnanHb

Ha4ano nporpaMMmnpoBaHms
MUKPOKOHTpOJISIepa. YCTaHOBKaA
NHCTpPyMeHTapus paspaboTynka
(ARMGCC), nsy4yeHune 6a30Bbix
npuMepoB, 3arpyska npowwusku. “Hello
World” n KoHCONb. N3y4eHune
LOKYMeHTaLuN.

Tanmepsbl, BXOAbl U BbIXOAbI,
npepbiBaHNA, MHOFOMNOTOYHOCTb. Pene,
Pene, ceeToanonHasa RGB-namnoyka,

TpaH3ucTop. JonoaHUTENbHOE 3aaHue:

N3y4nTb, Kak nogkno4nts NFC-puaep.
CoenaTb MoAesb 3aMKa C
ncrionb3osaHmem NFC.

Mony4yeHne AaHHbIX C yAANEHHbIX
ycTponcTs. 3yyeHune TpeboBaHuii,
CTPYKTYpPHas CXxeMa, CPaBHUTEbHBIN
aHann3 AaTHUKOB, BbIBOP TEXHO0r K
CBA3N.

MporpamMMa - TPEBOXXHOE OMOBELLEHE
onepaTopa. MoacyeT CTOMMOCTH
pelleHmns. N3yyeHne CyLecTBYOLLINX
peLleHnii. Pa3Butune
MoJib30BaTENIbCKOr0 UHTEPeNca.

OcHoBbl, paboTa Yepes rpaumyeckumin
KJIMEHT, Ka4eCTBO 06CyXUBaHWS,

noanucka Ha Tonuku. bubnmoteka Paho

ona Python. Mpumep B3auMofencTeus ¢
cepsepoM, paszbop JSON-BeIparkeHus.
TunuyHble ownbKN.

YnpasneHue namnoi Yyepes LLNM.
MeshceTu (Ha npumMepe ZigBee n/unu
LoWPAN). Co3pnaHne mogenn CUCTeMbl
aflanNTUBHOIO OCBELLEHNS.

Peanunszauwnsa pasgena
AVNCLUMMNHBI C MOMOLLbIO
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

2.1

2.2

2.3

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

DKOCUCTEMbI YMHOIO
foMma.

JNlabopaTopHble paboTb

YMHbIN CBETUNIbHUK.

ABTOMaTKHYeCKas
Tennunua. CocTaBneHmne
TEXHUYECKOro 3agaHuns.

PaboTa Hap co3paHuem
aBTOMaTMYeCcKon
Tenaunubl.

Colep>xaHve pasfena AucLnnanHb

Peanusauus pasgena

OUCLUUMNANHBI C MOMOLLLbIO

OHNanH-Kypca, IYMK

OcHoBbI NnaTgopMbl Samsung
SmartThings.

PaboTta c obnakom (Ha npumepe IBM
Cloud)

Co3paHve BUPTYanbHOro YCTPONCTBA B
SmartThings Ha 6a3e ESP8266.
Pa3nnyHble cnocobbl akTBaLum
(KHOMKa, NWH-KoA). YCTaHOBKa cpefb
pa3paboTku. Komnunaumsa npumepa.

Ponesas urpa "WHTepBbio C
3aka3ymnkom". CoBellaHne rno ntoram
urpsl. PacnpenenerHne 06s3aHHOCTEN B
KoMaHAe. Bzanmopencrteme mogynen
cuctembl. CocTaBneHne NpeasoKeHunn
06 apxnTekType NpuoxKeHuns, obLiem
hopmMaTe KOMMYHMKaLIUN.

pynnoBas paboTa Hag
WHONBMAOYANbHOW 3afa4en B paMKax
npoekTa. CamocTosTenbHaa paboTa Hag
WHONBMAOYANbHOW 3afa4en B paMKax
npoekTa. Peannsaumns seibpaHHOro
3/IeMeHTa (yHKLMOHaNa Tenanubl
(rpachuk, norrupoBaHmne, pacnopaaok
OHS).

13.2. Tembl (pa3genbl) AUCULUNAUHBbI U BUAbI 3aHATUN

Ne
n/n

HanmMmeHoBaHMe
Tembl (pa3gena)

BeeneHune B 2
NHTepHeT

Bellen. Uctopus
NOHATUSA,
YyCTPONCTBO
TUNUYHOWN

CUCcTeMmsl, chepb
NPUMEHEeHMS,
cneunduka.

JleKUNOHHbIe
3aHATUSA

CamocTosTeNnbHas
paboTa

lpakTnyeckne
3aHATUA

JTabopaTopHble
3aHATUA

4

https://myitacademy.ru/

Bcero


https://myitacademy.ru/

No HanmeHoBaHuVe JNlekumnoHHble  lMpakTudeckne JlabopatopHble CamocTodATenbHas Bcero
n/n  TeMmbl (paszgena)  3aHATUA 3aHATUA 3aHATUA paboTa

2 RTOS Ha 2 2 8 12
npumepax RIOT
OS n M-bed.
N3y4yeHne
nepugepunHbIx
YCTPOWCTB.

3 becnposogHas 2 2 8 12
cBa3b LPWAN.

4 MonBeneHne 2 2 8 12
NTOroB paboThl.
Co3paHune
mMogenu
CUCTEMBI.

5 MpoTokon 2 2 8 12
nepegayu
JaHHbIX MQTT.
PaboTa ¢
MQTTKAMEHTOM.
Tonuku B MQTT.

6 N3y4eHne 2 8 10
nepugepunHbIX
YCTPOWCTB.
TexHosorum
CBS3M
NHTepHeTa
BeLLen.

7 SKOCUCTEMBI 2 2 8 12
YMHOro goma.

8 YMHbIN 2 2 8 12
CBETUJIbHUK.

9 ABTOMaTMYeCcKas 2 8 10
Tennmua.
CocTaBnieHue
TEXHUYECKOro
3afaHus.

10 PaboTa Hapg 2 8 10
CO3[aHNEM
aBTOMaTMYeCKomn
Tennumubl.



No HanmeHoBaHuVe JNlekumnoHHble  lMpakTudeckne JlabopatopHble CamocTodATenbHas Bcero
n/n  TeMmbl (paszgena)  3aHATUA 3aHATUA 3aHATUA paboTa

16 0 16 76 108

14. MeToaunyeckue yKasaHus gns oby4yaloLmMxXcs No OCBOEHUIO OUCLUNIINHDI

BHeayauTopHas caMmocTosTesnbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepuanos nekuui,
n3y4yeHne peKoMeHL0BaHHON MTepaTypbl, NOArOTOBKY K labopaTopHbIM paboTaM 1 ux 3awuTam,
NOArOTOBKY K YCTHOMY OMPOCY U 3a4eTy.

CamocTosTeNnbHas paboTa B ayANTOPWM BbIMOSHAETCA NOA HEMOCPELCTBEHHbLIM PYKOBOLCTBOM
npenofaeaTtens. s NoBbllEHNS 3PHEKTUBHOCTU PYKOBOACTBA MpY NpoBeAeH N1abopaTopHbIX
3aHATUIA, NPU3BaHHbLIX 06ecneynTb BbIHOPOYHOE NCMO/Ib30BaHNE IEKLMOHHOMO MaTeprana ans bonee
rnyboKoro N3y4eHus oTAeNbHbIX Pa3fesioB ANCLMMINHBI NPY PELLUEHU COOTBETCTBYIOLLMX NPAKTUYECKMX
3a4au.

K nabopaTopHbIM 3aHATUSM CTYAEHTbI JO/DKHbI U3Y4YUTb TEOPETUYECKMIA MaTepuan npeaMeTHon obnacTy,
OCHOBbI NPOrpaMMNpPoBaHMs Ha si3bike C.

15. MepeyeHb OCHOBHOM M AOMNOJIHUTENILHON NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNJINHBI

Ne NcTo4vHmK
n/n
1 y6kos, N.C. PellueHne NpakTMYeCKUX 3afa4 Ha 6a3e TEXHONIOTUN NHTEPHETa Bellen : yyebHoe

nocobue / N.C. ybkos, MN.C. Ctawesckuin, N.H. AkoBuHa ; HoOBoCMBMPCKNin roCyaapCTBEHHbIN
TexXHUYeCKuin yHnsepcmTeT. - HoBocnmbupck : HoBocnbumpcknin rocy 4apCTBEHHbIN TEXHUYECKUI
yHuBepcuteT, 2017. - 80 c. - «YHuBepcmTeTCKaa bnbnnoTeka oHNANH» : INEKTPOHHO-
bnbnnoteyHasa cuctema . - Pexxum goctyna :
https://biblioclub.ru/index.php?page=book _view red&book id=576635

2 CaxHes, A. M. Llndgposble yCTpONCTBa 1 MuKponpoLueccopsl : y4ebHoe nocobue / A.M. CaxxHeB,
N.C. ToipbllwKKH .— HoBocnbupck : UL, HFAY «3ono0Ton konoc», 2015 .— 158 c. -
«YHUBepcnMTeTCKasa bnbnnoteka oHNaNH» : SNEKTPOHHO-6MBIMOTEYHas cucTema . - Pexxmum
poctyna :http://biblioclub.ru/index.php?page=book&id=458701>.

6) nononHWTENbHaa NUTepaTypa:

No NcTo4HUK
n/n
1 Jn, T1. ApxnTekTypa NHTepHeTa BeLen : MoHorpadgus / Jin M. — Mocksa : AIMK-npecc, 2020 .—

454 c. - «KOHCYNbTaHT CTyAEHTa» : 3/IeKTPOHHO-6nbanoTeyHasa cuctema . - Pexxnum goctyna
:https://www.studentlibrary.ru/book/ISBN9785970607848.html.

2 AHTTU CyoMananHeH. HTepHEeT BeLlen: BUAeOo, ayano, KOMMyTaLunsa : MOHorpagus / AHTTH
CyomananHeH .— MockBsa : IMK-npecc, 2019 .— 120 c. - «KOHCY/IbTaHT CTyAeHTa» :
3NEKTPOHHO-6MbnnoTeyHasa cnctema . - Pexxum goctyna :
https://www.studentlibrary.ru/book/ISBN9785970607619.html.



B) UH(OPMALIMOHHbIE 3N1EKTPOHHO-06pa30BaTe/IbHbLIE PECYPChI:

Ne n/n NcToYHmK

1 Samsung IT wkona: https://myitschool.ru/edu/login/index.php

2 Samsung IT Akagemus: https://www.samsung.com/ru/iotacademy/
3 www.lib.vsu.ru 3HB BI'Y

16. MepevyeHb yuebHO-MeTOAMYECKOro obecneyeHus gns CaMOCTOATENIbHOW paboThbl

Ne n/n NcToYHUK

1 YyebHbit nopTan IT Akagemus Samsung € BXOAOM B CUCTEMY 3/IEKTPOHHOI0 006y4eHNs
https://myitacademy.ru/

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4ebHON AUCLMNINHDI,
BKJIlOYaA AUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMellaHHoe obyyeHue):

MporpammHoe obecrnievyeHme: Sketch Arduino
18. MaTepuanbHO-TEXHUYECKOE obecneyeHne AUCLUNIIUNHDI:

KoMnbloTepHble Knacchl hakysibTeTa KOMMbIOTEPHbIX HAaYK, MPOEKTOP 415 OeMOHCTpaLum
TeopeTuyeckoro matepuana. Cuctemol Ha kpuctanne STM32 Tuna NUCLEO-L152RE. OtnagoyHas nnata
Ha 6a3e MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-uHtepdenc. CeHcopbl 1
BCrioMoraTesibHble nnata ang Arduino, nogkntodaemble K NUCLEO-L152RE.

19. OueHo4Hble cpeancTBa AJsia nposeaneHus TeKyu.l,eﬁ ] ﬂpOME)KyTO‘-IHOﬁ aTTectauumn

MopsAoK OLEHKM OCBOEHMS 00yYaloLmMMncs y4ebHOro MaTepmana onpeaensieTcs Coaep XxaHmem
cnefyowmnx pasienoB AUCLUMINHGI:

Ne Pasgesnbl ANCUUMNHDI Kog Kog nHankaTtopa OueHOo4YHble cpelcTBa
n/m (mogynn) KOMMeTeHLuNn ONs TekyLen
aTTecTauumu
1 BeeneHue B IHTepHeT MKB-3 MKB-3.2 TecToBoe 3apaHue 1
BeLLen.
JNlabopaTopHble paboThbl Mo
RTOS.
2 becnposogHas cea3b LPWAN MKB-4 MKB-4.1 TecToBOE 3agaHue 2
3 ApanTuBHOE OCBELLeHne MNKB-4 MKB-4.2 TecToBOe 3agaHue 1
othuca. TecToBOe 3afaHue 2
MpoTOKOJ Nepefdayn AaHHbIX
MQTT.

YripaBieHue namMnon 4yepes
WM



Ne Pa3penbl oucymnnanHbl Kon Koa nHankatopa OueHoYHble CpeacTBa

n/n (mogynn) KOMMeTeHLUNn ONs TekyLen
aTTecTauun
4 YMHbIN oM. Co3fnaHune MKB-1 MKB-1.1 TecToBOe 3afaHue 2
BMPTYaJIbHOr0 YCTPONCTBA B TecToBOe 3apaHue 3
SmartThings Ha 6a3e
ESP8266
5 ABTOMaTUYyecKas Tenauua. MKB-3 MKB-3.1 TecToBOe 3agaHue 3

CocTaBneHne TeXHNYECKOro
3adaHus. Beibop ceHcopos n
NpPOTOKO/0B

MpomexyTovyHas aTTecTaumns
dopMa KOHTpoNA - 3a4eT
OueHoYHble cpeacTBa A1 MPOMEXYTOYHOM aTTecTaumm

dopMupoBaHmMe OLLEHOK

NabopaTopHble paboTbl NOCE BbIMNOHEHUSA OLLEHMBAIOTCA NpenofaBaTesieM, U BbICTaBAAETCA OLLeHKa
«3a4TEHO» Mpu yCcoBun oTBeTa Ha 80% BOMPOCOB NpenoAaBaTeNs no NnpeaMeTHon obnacTu
nabopaTopHon paboThl. Mo ntToram nabopaTopHbix PpaboT M YCTHOro 0TBETa CTYAEHTa BbICTaBNSETCH
OLLEHKa «3a4TeHO» WM «He 3a4TeHo» no nabopaTopHbIM paboTam BCen amcumnaunHel. K chave sKk3amMeHa
JIOMYyCKalTCA CTyAeHThl, caasline 100% nabopaTopHbix paboT. ObLas oLueHKa «3a4TeHO» BbICTaBNSETCA
npw ycnosum caaydn 100% nabopaTopHbix paboT, yMeHUn CBA3bIBaTb TEOPUIO C MPAKTUKON N OTBETE Ha
60% yCTHbIX BOMPOCOB Ha UTOrOBOM aTTecTauumn. OLeHKa He 3a4TeHO BbICTAB/IAETCA Npy He chave
nabopaTopHbIX paboT B MOJIHOM 06beMe, He BAaJeHNeM MOHATUNHBLIM annapaToM npeaMmeTHon obnactu
AVCUUNAUHBI, @ TaKXXe Npu 0TBeTe MeHee 4eM Ha 60% YCTHbIX BOMPOCOB.

COOTHOLLEHME MOKa3aTenen, KpMTEPUEB U LLIKabl OLLEHNBaHNSA pe3ynbTaToB 0byyeHus.

KpuTepumn oueHnBaHNSA KOMNETEHLUNA Llikana oLeHOoK
YpoBeHb

ChOPMNPOBAHHOCTU
KOMMNETEHLNI

5 MoporoBbIN YpOBEHL |3a4TeEHO
Obyuyatowmincs BnageeT TEOPETUHECKUMY OCHOBAMM

ANCUUNAUHBI, criocobeH NPUMeHATb TeopeTnveckne 3HaHunA
Ha NMpaKTuKe. Oﬁy‘-lalOLLI,VIVICFI, MOXET OaBaTb HEMOJIHbIE
OTBETbl Ha AOMNOJIHATEJIbHbIE BOMPOCHI.

. - He 3a4yTeHo
Obyyatouwmincs 1EMOHCTPUPYET OTPbLIBOYHbIE,

(bparmMeHTapHble 3HaHUSA, oonyckaeT rpybbie ownbkn B
npeameTHom obnacTu.

20 Tunosble OLEHOYHbIe cpenctea M MeTogudeckue MaTepuanbl, onpeaensoliuue npouenypbl
OLeéHUBaHuA

20.1 TeKyLiMh KOHTPOJIb yCNeBaeMoCTH
KOHTpOMb YyCNeBaeMoCTy Mo AUCLUNIINHE OCYLLECTBJIAeTCA C MOMOLLbIO TEeCTOBbLIX 3aaHNI
TecToBOE 3afaHue 1



BapvaHnT 1

1. CTpyKTypa MUKPOMPOLLECCOPHON CUCTEMBI.

2. Knaccngukaumsa MAKpONpPOLLEeCCOPHbIX YCTPOMCTB MO Ha3HAaYeHMIO 1 KOMYeCTBY
BbINONHAEMbIXMPOrpaMM.

3. RISC apxuTeKTypa CUCTEMbl KOMaHL.

BapuaHT 2

1. KoMnbloTepHble MPUHL MBI MOCTPOEHMA MUKPOMPOL,ECCOPOB.
2. Knaccngmkaumns MUKPONPOLLECCOPHbIX YCTPONCTB Ynucay BUC, No CTPYKTYPHOMY MpU3HaKY.
3. MISC apxuTekTypa CUCTEMbI KOMaHM.

BapuaHT 3

1. Buabl 06paboTKM AaHHbIX B MUKPOMpOLIeCCOpax.
2. Knaccngmkaumsa MUKpONPOLLECCOPHbIX YCTPOMCTB MO BUAY TEXHONOr MU U3rOTOBNEHNS.
3. MISC apxuTekTypa CUCTEMbI KOMaHM.

TecToBOe 3afaHue 2
BapunaHT 1

1. HanuwuTe nporpammy onpoca kKHonku ans Arduino UNO.
2. [ononHWTe HanncaHHylo nporpammy yHkumnen aHTuapebesra.
3. [lonosHWTe HanMCaHHYo NPorpaMMy, BKIIOYEHNEM U BbIKIOYEHNEM CBETOAMOLA.

BapunaHT 2

1. HannwuTe nporpammy BbiBOAa TekCTa Ha gncnnen PC n3 namsatu Arduino UNO.

2. MoaepHu3npynTe NporpaMmy Ans naaBHoOro nobykBeHHOro BbIBOAA TEKCTA C NepeMeLLeHneM
Ka)KO0MHOBOW BYKBbI N3 KpaHEro NPaBoro NoJjoXKeHUs 40 NEBOMO Kpas IKpaHa.

3. MoaepHu3MpynTe NporpaMmy 13 n. 2 Bapbupya CKOPOCTb nepemMelleHmns byks.

BapuaHT 3

1. HannwwuTte nporpammy onpoca NFC gna Arduino UNO.
2. BbiBeguTe Ha rpadmyeckmin aucnnen Kog, cynTaHHbin ¢ NFC.
3. HanuwwTe nporpammy nepefayv CYUTaHHOrO KOAA MO pafnoKaHany.

TecToBOE 3a4aHue 3
BapuaHT 1

1. HanuwwuTe nporpammy onpoca KHonku gnsg STM32.

2. [ononHWTe HannCaHHylo nporpaMmmy yHKuunen aHtuapebesra.

3. JonosiHNTE HanuCaHHYI0 NporpamMmmy, BKIKYEHNEM U BbIKJIIOYEHMEM CBETOLAMOA.

4. MonepHU3NpynTe nporpaMMy u3 r. 3 Bapbupys anropuTMbl ynpasieHNs CBETOANOA0M OT
nepBoOro,BTOPOro Y TPeTbero HaXkaTus KHOMKKW, YeTBEPTOe HaxXaTue KHOMKMN BO3BPaLLaeT NepBsbli
BapuaHT aJiropuTMa.

BapwuaHT 2

1. HannwwuTe nporpammy BbiBOAa TeKCTa Ha gucnnen PC uz namatn STM32.

2. MofepHu3npyinTe nporpaMmy Ans naaBHoOro nobykBeHHOro BbIBOAA TEKCTA C NepeMeLleHnem
KaXX40MHOBOWN BYKBbI 13 KpalHero npaBoro nosjoXeHns 40 JIeBOro Kpas 3KkpaHa.

3. MoaepHu3MpynTe NporpaMmy 13 n. 2 Bapbupya CKOPOCTb nepemMelLeHmns byks.

4. HanuwwnTe NporpaMMy BbiBOAA TEKCTa Ha rpadunyvecknin nHgmkatTop 128x256 nukcenen,
NOOKJIYEHHbIN K STM32.



BapwvaHT 3

1. HanuwwuTe nporpaMMy onpoca gaTymKa oTneyaTka nasbla onsg STM32.
2. BbiBeguTe Ha rpadmyeckni gucnnen nsobpaxeHne otnevyaTka nanbla.
3. HanuwwTe nporpammy nepefayv n3obpa)keHne otneyvyaTka nasibLa no pagmokaHany.
4. 3awngpynTte nepenaBaemMyto MHHMOPMaLINIO KPUNTOYCTONYMBLIM KOAOM.

20.2 MpoMeXxyTouyHasa aTrecTaums

OueHKa 3HaHWi, YMeHWA W HaBbIKOB, XapaKTepusylollasa 3Tanbl (POPMUPOBAHMA KOMMNETEeHUMN B
paMKax WU3yyYeHWs OUCLUMNAUHBI OCYLLECTBASETCA B XO4e TeKYLLen W NPOMeXyTO4HOW aTTecTauui.

Tekyulas aTTecTauus MPOBOAUTCA B COOTBETCTBUM C [loSIOXKEHWEM O Tekyliei aTTecTaunm
obydyalowmxcs Mo nporpammamMm Bbicliero o6pa3oBaHUs BOPOHEXCKOro roCyaapCTBEHHOrO
yHUBepcuTeTa. Tekyllas aTTecTauus NpoBOAMTCA B (hOpMe MHAMBUAYASbHOrO OMNpoca B pPaMKax

pybexxHbIX aTTecTauunin. KpuTepuu OLEHWBaHWA NPUBEAEHbI BhilLe.

MpoMeXXyTo4YHasi aTTecTauus NPoOBOAWUTCS B COOTBETCTBUM C [lONOXKEHMEM O MPOMEXYTOYHOW
aTTecTauuy obyyatoLLMxcs No NporpamMMam Bbicluero obpasoBaHus.

KOHTpOJ‘IbHO-VI3MepI/ITeJ'IbeIe MaTepunabl npomemyTquoM aTTecTauum BKJOYalOT B cebs
TeopeTn4ecCckne BOMpPOChI, NO3BONANOWNE OLUEHUTbL YPOBEHb MOJIY4YEHHbIX 3HaHWN.

lMpy ouUeHMBaHUM WCMOJIb3YIOTCA KayeCTBEHHbIe LWKasbl OUeHOK. KpuTepun oueHMBaHUA NpuBeLeHbl
BblILLE.

[NepeyeHb BOMPOCOB K 3a4eTy

1. MNoHaTne «MIHTepHeT Bellen», ero MecTo 1 posib B LINGPOBON SKOHOMUKE.

NcTopus nosBneHns n passutna MHTepHeTa BeLLen.

KoHuenumm «YMHbIN ropoa», «YMHbIA OM», «YMHbIN TPpaHCNOPT», «YMHOe NMPon3BOACTBO.

MoHATKE 1 hakTopbl pa3BuUTUSA MpombllLeHHOro HTepHeTa BeLei.

TexHonoruy MpomblwneHHoro VIHTepHeTa BeLlen.

/i3MeHeHMe NPOMbILLNEHHOrO NPOU3BOACTBA NOL BAMAHUEM [TpoMbleHHOro IHTepHeTa BeLlen.

Knbep-thusnyeckne cnctemsl nponssoactea n MHayctpus 4.0.

HanpassieHnsa NpakTMYeCcKoro npumMmeHeHns MNMpomelwieHHoro MHTepHeTa Bellel B

MPOMbILLEHHOCTHW.

9. ApxutekTypa lNpomMbIwSieHHOro MHTepHeTa BeLle: OCHOBHbIE COCTaBHbIE YacTu U UX

XapakTepucTuka.

10. AnnapaTHas 4YacTb MpoMbIWIeHHOr0 UHTepHeTa BeLLel.

11. CeTeBble TEXHOAOr MM MPOMBILLIEHHOO HTEpHETa BELLEN.

12. C6op, obpaboTka 1 XxpaHeHMe AaHHbIX B [IPOMbILLIIEHHOM NHTEpHETE BeLLeN.

13. MpumeHeHne o0bnaYvyHbIX TEXHOSIOrU B MpoMbilieHHOM VIHTepHeTe BeLlen.

14. MpeZnocCbIKK 1 YCN0BUSA BHeApeHNs MpoMblIlwieHHOro MHTepHeTa Bellein Ha NpeanpuaTm
MPOMbILLIEHHOr0 KOMIMJeKca.

15. Pucku n yrposel BHeApeHua MpoMbineHHoro HTepHeTa Belen Ha NpeanpusaTui NpoMbILLAEHHO O
KOMMeKca.

16. Lndposblie ycnyrun, oCHoBaHHbIe Ha MNpoMblLNeHHOM NHTepHeTe BeLlen.

17. Uudposbie brsHec-Moaenn, 0CHOBaHHbIE Ha MpoMbIlLIeHHOM NHTepHETE BELLEN.

18. KomMepyeckas LeHHOCTb 60bLUNX faHHbIX B COBPEMEHHOM MPOMbILLIEHHOM NPOU3BOACTBE.

19. 3HayeHue ungpoBbIX NaaTopm B MNPOMbILLIEHHOM IHTEpHETE BeLeN.

O N U R WN



