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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;



(hopMMpOBaHME HAaBbLIKOB OLIEHKM OCHOBHbIX XapaKTepUCTMNK CnocoboB 1 YCTPOMCTB agpecaumnm, a
TakKXe TeXHOJIOrun nAeHTUGUKaLum 3TUx npeameTos («Bewen»). MeToabl 1 CPeLCTBa,
npuMeHseMble oas aBTOMaTUYEeCKON MAEHTURUKALMK: ONTUYECKM pacno3HaBaeMble
noeHTuguKaTopbl (LWTpuX Kogbl, Data Matrix, QR-koAbl), cpeacTBa onpeneneHns
MEeCTOHaxX0XXAEHUS B peXXUMe peasibHOro BpeMeHM!.

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:

Kop n Ha3BaHue
KOMMNeTeHLUNn

MK-1 CnocobeH npoBoANTb
aHann3 TpeboBaHU K
NporpamMmMHoOMy
obecneyeHunto, BbIMOHATD
paboThbl Mo
NPOEKTUPOBAHNIO
NpPOrpamMMHoOro
obecneyeHuns

MK-1 CnocobeH npoBoAnNTb
aHanu3 TpeboBaHUN K
NporpaMMHOMY
obecneyeHuto, BbINOJHATb
paboTbl Mo
NPOEKTMPOBAHMIO
NpPOrpamMMHOro
obecneyeHuns

Kog v Ha3BaHMe nHAnKaTopa
KoMMeTeHuun

MK-1.1 3HaeT meToabl
pa3paboTKM NporpaMMHOro
obecneyeHnsa N TEXHONOr K
NporpamMMmnpPoOBaHnS

MK-1.2 3HaeT npuMeHsaeMble
MaTeMaTh4eckne MeToabl U
aNropuUTMbI
(OYHKLMOHNPOBAHNSA A4
KOMMOHEHTOB NMPOrpamMMHbIX
cpencTs

3HaHu4, YMeHUA, HaBblKW

3HaTb: METOLO00M NN N TEXHOIOM N
pa3paboTKM NPOrpaMMHOro
obecneyeHmnsa n TeXHONOr UK
NPOrpaMMmnpPOBaHMS

YyMeTb: NPOBOAMNTbL aHann3 TpeboBaHui
K MporpaMMHoMy obecrneyeHnto,
BbINONHATbL paboTbl Mo
NPOEKTNPOBAHMNIO NPOrPaMMHOI0
obecneyeHmns

BNafeTb: METOA0JIOMMAMM 1
TexHonormamu paspaboTku
nporpamMMHoro obecnevyeHuns u
TEXHOM0r MM NPOrpaMMmpoBaHmns

3HaTb: NPVMEHsIeMble MaTeMaTHNYeCKNe
MeTOo[bl M aNropuUTMbI
(DYHKLMOHMPOBAHMSA 015 KOMMOHEHTOB
NPOrpaMMHbIX CPeAcTB

YMEeTb: NPOBOAMNTbL aHann3 TpeboBaHuiA
K NporpaMMHoMy obecneyeHmio,
BbINOMHATL PaboTbl MO
NPOEKTNPOBAHMNIO MPOrPAMMHOIO
obecneyvyeHuns

BNAafEeTb: MaTEMAaTUYECKUMU METOdaMu
N anropuTMaMm QyHKLNOHMPOBAHMS
ANSi KOMMOHEHTOB NMPOrPaMMHbIX
cpencTs



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH npoBoANTb
aHann3 TpeboBaHU K
NporpamMmMHoOMy
obecneyeHuto, BbIMOMHATb
paboTbl Mo
NPOEKTUPOBAHNIO
NpPOrpamMMHoOro
obecneyeHuns

Kog v Ha3BaHWe nHanKaTopa
KoMneTeHunn

MK-1.3 ymeeT NpuMeHaTb
TexHonorum obpaboTkm
OaHHbIX, aHaNN3MPOBaTh
BO3MOXXHOCTU UX
1NCNONb30BaHNA NpK
pa3paboTkKe NporpaMMHOro
obecneyeHuns B
npogeccrmoHanbHOwM
LEeATENbHOCTM

12. O6beM gucuUNInHBbI B 3a4eTHbIX eauHULLax/4yac:
3/108
dopMa NPOMEXYTOUYHON aTTeCcTaLuu:

3a4eT C oueHkon, KoHTposibHas paboTa

13. TpypoeMKOCTb NO Bupam y4yebHou paboTbl

Bug y4ebHoun paboTbl

AyNTOPHbIE 3aHATUA
JIeKUNOHHbIE 3aHATUSA
lpakTn4eckne 3aHATUSA
JTabopaTopHbIe 3aHATUS

CamocTodATenbHas paboTa
KypcoBas paboTa

MpomeXXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJIb

Bcero

13.1. Copep>xaHue AUCLMUNINHDbI

n/n HanmeHoBaHMe
pasgena ouCumnnvHbl
1 Jlekuun

1.1 NHTepHeT Bewen

Cofiep)xaHue pasgena
ANCLUMMANHBI

AnnapaTHas cocTasnsawowasn. Cetu

3HaHMA, YMEHNS, HaBbIKK

3HaTb: TexHonorny o6paboTkmM AaHHbIX
1 BO3MOXXHOCTW WX UCMOJIb30BaHMA Npu
pa3paboTke NporpamMMHOro
obecneyeHuns B NpodecCcnoHaabHON
LEeATEeNIbHOCTM

yMeTb: MPOBOANTbL aHan3 TpeboBaHmMM
K NporpaMMHoMy obecneyeHuto,
BbINOAHATL paboTbl Mo
NPOEKTMPOBAHMIO MPOrPaMMHOro
obecnevyeHuns

BNafeTb: TexHonornamm obpaboTkm
LaHHbIX N aHaNN30M BO3MOXKHOCTEW KX
ncnonb3oBaHMa Npu paspaboTke
nporpaMMHoro obecnevyeHus B
npoteccUoHaNbHOM OeATENbHOCTH

CemecTp 8 Bcero
56 56
28 28
0
28 28
52 52
0
0 0
0
108 108

Peannsauns pa3snena
ANCUMMNANHBI C MOMOLLLIO
OHNanH-Kypca, IYMK

https://myitacademy.ru/

nepenayun AaHHbIX. MporpaMmHas

COCTaBd0WanA



n/n

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

HanmeHoBaHue
pa3sfena oUCLUNAVNHGI

KntoyeBble TeEXHONOMMN

OCHOBHbIe 3aaa4n
NHTEPHETa BeLlen

OCHOBHbIe 3a4a4K
NHTEepHEeTa BelLlen

STM32

CeHcopbl (nnn
0ATYNKN)

Cpenbl pa3paboTku

CeTeBble MPOTOKO /bl

AA3bIKK NpeLcTaBieHns
OaHHbIX.

Conep)xaHue pasgena
ANCLUMMINHBI

SmartThings, Bluetooth Low
Energy, IBM

Cloud,

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

MOHMTOPUHT, yNpaBNeHue,
ONTMMMK3aL s, aBTOHOMMS

MeaunumHa, CenbCKoe X035MCTBO,
MPOMBILLNEHHOCTb, YMHBIA O0M,
ypbaHUCTMKa, s3Konorms,

TpaHcnopT, XKKX, nornctuka v ap.

Tanmepsl, BXOAbI-BbIXOAbI,
MHOIOMOTOYHOCTb. YNpaBaeHue
npepbIBaHNAMMN B CUCTEMAX
peasisHOro BPEMEHM.
OnTummsauusa 3aTpaTt
onepaTuMBHOW NaMATU

VH(ppakpacCHbIn gansHOMep;
[aTuynkn naBneHns, BNa>KHOCTU U
TemMnepaTypsl;

YNnbTpa3ByKOBOW CEHCOP;
M'mpockon;

HaTyunku rasa, IMU-ceHcop; MEMS

n ap.

Mbed; OHnanH-IDE Mbed; Mbed
Studio;

Keil;

IAR; PlatformlO; Visual Studio;
STM32Cube;

CooCox

Mogenb OSI; cTek NPOTOKONOB
802; LAN,

PAN, LPWAN, NB-IoT;
cneundukaums

802.15.4; IPv6; LOWPAN;
ZigBeeceTb

XML; JSON; YAML

Peanusauuns pasgena
ANCUMNANHBI C MOMOLLIbIO
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/



n/n

1.10

2.1

2.2

2.3

2.4

2.5

HanmeHoBaHue
pa3sfena oUCLUNAVNHGI

[poToKOJIbI Mepenayn
JaHHbIX

JNabopaTopHble paboTsl

Ncnonb3oBaHue
STM32

CeHcopel

Cpeabl pa3paboTkm

KoanpoBaHue ans
NHTEPHETa BeLlen

MpoToKobl Nepenayn
LaHHbIX NCNOJIb3yeMble
B TEXHOOT NN
NHTepHeTa BeLlen

Conep)xaHue pasgena
ANCLUMMINHBI

MpoTokon CoAP. MpoTokon MQTT.
O6nayHble TEXHONOTrUN.
Mnatdopmbl

NHTepHeTa Bellen

N3yyeHne TaliMepos 1
MHOrOMOTOYHOCTW. Peann3auus
ynpaBfieHNs NpepbIBaHUSAMM B
CUCTEMAX peasibHOro BpeMeHU

N3y4yeHne paboTbl MHGpPaKpacHOro
JaJlbHOMepa, AaTYMKOB OABJIEHNUS,
BJIAXKHOCTMW W TeMrnepaTypbl;
rmpockona

N3y4yeHne Mbed; OHnaiH-IDE
Mbed; Mbed
Studio; Keil uVision

N3y4veHne XML, JSON
Peannsaums npoekTa Ha 061a4HbIX

TexHosnoruax. icnonb3oBaHune
nnaTdopmbl UHTEepHeTa BeLLen.

13.2. Tembl (paspensl) AUCUMNAKUHBI U BUAbI 3QHATUH

Ne
n/n

Peanusauuns pasgena
ANCUMNANHBI C MOMOLLIbIO
OHJlalH-Kypca, IYMK

https://myitacademy.ru/

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

https://myitschool.ru/edu

HanmeHoBaHue JNlekunoHHble  [MpakTunyeckme JlabopaTtopHble CamocToAaTenbHas Bcero
Tembl (pa3gena) 3aHATUA 3aHATKUA 3aHATUS paboTa

NHTepHeT Bewen 2 2 4
Kntoyesble 2 2 4
TEXHONOrnn

OCHOBHbIe 2 3 5
3afa4u

WHTEepHeTa

BeLlemn
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HanmeHoBaHue JNlekumoHHble [MpakTunyeckme JlabopaTopHble CamocToAaTenbHas Bcero
TeMbl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa
Cdpepel 2 1 3 6
npUMeHeHns
WHTepHeTa
BeLew
STM32: Tanmepbl, 4 4 8 16
BXO[bIBbIXObI,
MHOrOMNOTOYHOCTb
CeHcopbl (nnn 3 6 8 17
NATYUNKN)
Cpegsl 2 4 8 14
pa3paboTku
CeTeBble 4 4 4 12
NPOTOKOJIbI
A3bIKK 3 3 6 12
ObnayHble 4 6 8 18
TEXHOJIOr UK.
Mnathopmb
NHTepHeTa
BeLen,

28 0 28 52 108

14. MeToguyeckue yKasaHus s oby4yaloLwmuxcs no 0CBOEHUIO AUCLUMIINHBI

BHeayauTopHas caMocTosTeNbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepmanos nekuui,
N3y4yeHne peKoMeHL0BaHHON IMTepaTypbl, MOATOTOBKY K KOHTPOJIbHbIM paboTaM, MoAroTOBKY K
nabopaTopHbIM paboTam 1 KX 3alUMTaM, NOArOTOBKY K 3alLUTE TUMOBLIX MPOEKTOB.

15. NepeyeHb OCHOBHOMW M AO0NOJIHUTENIbLHOW INTepaTypbl, PECYPCOB UHTEPHET, HE0OX04UMbIX
LN OCBOEHUSA AUCLUNIIUHDI

No
n/n

NcTo4YHMK

Ay6kos, N.C. PelueHne npakTnyeckmnx 3afay Ha 6a3e TexHONOrmm MHTepHeTa BeLen : yyebHoe
nocobue / WN.C. olybkos, MN.C. Ctawesckuit, N.H. AkoBuHa ; HoBoCcnbMpCKMIN rocyaapCTBEHHbIN
TeXHUYeCKun yHnsepcmTeT. - HoBocnbunpck : HoBoCMOMPCKMI roCy AapCTBEHHbIA TEXHUYECKUI
yHuBepcuTeT, 2017. - 80 . - «YHuBepcuTeTCcKas bubnmoteka oHNANH» :
3N1eKTPOHHOBNBNMOTEYHaA 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 Cyoxuy, [. A3bik Bewen / O. Cyaxuny. — M. : Strelka Press, 2013. — 240 c.
3 3apamMeHcknx, EBreHun MNeTposuy. IHTEpPHET BeLLen : uccnenoBaHusa n 0bnacTb NpuMeHeHus /

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

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

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

Ne n/n McToYHMK

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

16. NepeyeHb yuebHO-MeTOAUYECKOrO 0becneyeHns AnsA CaMOCTOATeNIbHOK paboTbl

Ne n/m WNCTOYHUK

1 AHgpen Uucnas (Ctpux). Pa3paboTka ycTponcTs I0T - TO, 0 4eM He HanucaHo B KHUrax. -
Pexxum pocTtyna : https://www.youtube.com/watch?v=75m_AUbM1m38

17. O6bpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3yeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

OS Mbed. - Pexxum goctyna : http://osmbed.com
18. MaTepuanbHo-TexHU4YecKoe obecneyeHne AUCLUNIIUHDI:

KoMnbloTepHble KacChl hakysibTeTa KOMMbIOTEPHBIX HayK, MPOEKTOP A4 AEMOHCTPaL MM
TeopeTunyeckoro matepuana. Cuctemol Ha kpuctasne STM32 tnna NUCLEO-L152RE. OTnagoyHas niata
Ha 6a3e MCU STM32L152RET6 (ARM Cortex-M3), ST-LINK/V2-1, Arduino-nHTepdgenc. CeHcopbl 1
BCNOMOraTesibHble NnaTa Ana Arduino, nogknovaemble K NUCLEO-L152RE.

19. OueHou4Hble cpencTBa AJsia npoeeneHus TeKyllJ,eﬁ n ﬂpOMe)KYTO‘-IHOﬁ aTTectauumn

MopsAoK OLEHKN 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenoB ANCLUMMINHGI:



Pazgenbl uCUUnAnHLI (Moayn)

NHTepHeT Bellen, Knoyesble
TexHosiornm, OCHOBHbIE 3a4a4n UHTEPHETa
Bellen, Chepbl MPUMEHEHUS NHTEPHETA
Belen, STM32: TariMepsbl, BXOAbl, BbIXObI,
MHOrONOTOYHOCTb, CeHcopsbl (1nan
natymkn), Cpenbl paspaboTku, CeTeBble
NPOTOKOJIbI, A3bIkK, OBNaYHbIE TEXHOOM NN,
MnatgopMbl IHTepHeTa BeLei

VHTepHeT Bellen, Knoyesble
TexHonormm, OCHOBHbIE 3aflayn UHTEPHETa
Bellen, Cdepbl MPUMEHeHUs NHTepHeTa
BeLlen, STM32: TaMepbl, BXOAbI, BbIXOAbI,
MHOrONOTOYHOCTb, CeHcopbl (MK
naTymkn), Cpeabl paspaboTtku, CeTeBble
NPOTOKOJIbI, A3bIKK, ObNaYHbIe TEXHONOrUN,
MnaTtdopMbl UHTepHETa BeLlein

VHTepHeT Bellel, Knoyesble
TexHonorun, OCHOBHblE 334341 UHTEpHeTa
Bellen, Cdepbl MPUMEHEeHUs NHTepPHEeTa
Bellen, STM32: TaMepbl, BXOAbI, BbIXOAbI,
MHOrONOTOYHOCTb, CeHcopbl (MK
natyukn), Cpepnbl paspaboTku, CeTeBble
NPOTOKOJIbI, A3bIKK, ObNa4YHbIe TEXHONOrUN,
MnatdopMbl HTepHeTa Belei

MpoMexxyTo4YHas aTTecTauus

Kopg
KOMMeTeHLUNn

MK-1

MK-1

MK-1

dopmMa KOHTPONA - 3a4eT C oLeHKon, KoHTpobHas paboTa

OLEeHOYHble CPeCTBa AJ1F MPOMEXYTOYHON aTTecTaumm

Kon
NHOVKaTopa

MK-1.1

MK-1.2

MK-1.3

OueHo4YHble
cpeacTsa s
TekyLen
aTTecTauumn

TecToBOE
3aflaHune
TunoBble
NPOEeKTbl

TecToBOE
3aflaHune
Tunosble
NPOEKThI

TecToBOE
3allaHune
TunoBble
NPOEKThI

N5 oLeHUBaHNA pe3yNbTaToB 00yYEHUS Ha SK3aMeHe CMONb3YITCS CeayoLie NoKa3aTenm :

BfIAfil€HNE MOHATUMHBIM annapaToM AaHHON 061aCcTh HayKK (TEOPETUYECKMMI OCHOBAMU ANCLIAMNIIVHBI),
CNoCcobHOCTb MANIOCTPUPOBATL OTBET NpUMepamMu, hakTaMu, AaHHbIMW Hay4HbIX UCCNef0BaHNN,
NPUMEHSATb TEOPETMNYECKIE 3HAHUS NS PELIeHNs NPAKTUYECKMX 3aay onpeleseHns Lenei, 3aaayd u

MeTOL0B NPUMEHEHNS TEXHOJIOMNA MHTEPHETA BELLEN.

Ins oueHnBaHNUA pe3ynbTaToB 06y4eHUs Ha 3a4eTe C OLLeHKON ncnonb3yeTcs 4-6annbHas Wkana:

«KOTJINYHO», «XOPOLUO>», «yO0BJIETBOPUTESIBHO», «HEYNOBJIETBOPUTESIbHO».

CoOTHOLLEHME NOKa3aTenen, KpuTepmnes N WKasibl OLeHWUBaHUA PE3Y/IbTATOB O6yH€HI/IFI.



YpoBeHb
KpuTepumn oueHnBaHUA KOMMNETEHL I chopMmpoBaHHOCTM ||LLIkana oLeHoK
KOMMeTEeHL NN

NOJIOXKEHUAX MHTepHeTa Belen. ChopMmpoBaHHoE

ymeHune
thopManm3oBaTh M aHaNN3MpPOBaTh 3aavy UHTepHeTa |[[1OBbILLEHHbI OT/INHO
BeLLen. YPOBEHb

CchopMUpOBaHbI HaBbIKM aHasiM3a 3a4a4yn, NosyyeHbl 1
NPOLEMOHCTMPOBAHbI 3HAHWA TEXHOJIOMMN UHTEPHETa
BeLen 1 060CHOBaHO NX NPUMEHeHMe.

CchopMMpoBaHHbIE, HO COflepXKallive 0TAe/bHbIe
npobesnbl NpeacTaBAeHUs 0 PyHAAMEHTaNbHbIX
NONOXKEHUAX UHTEPHETa BeLLei.

YcneluHoe, HO coaepXallee oTAeNbHble npobensi,
yMeHue popMasin30BaTh 3aJa4y MHTEPHETA BeLlel 1
COBEPLUUTL BLIOOP MOAXOASLUNX TEXHOOTUIA.
CchopMMpOBaHbI, HO UMEIOT OTAESbHbIE MPObeNbI,
HaBbIKV aHaNM3a 3a4a4 MHTEPHETa BELLEN.

HenosiHoe npefncTtaBneHne 0 pyHOaMeHTallbHbIX
NOJIOXKEHNAX MHTEPHETA BELLEN.

YMeHue hopmann3oBaTh 3a4ady 06 onpeneneHun
NPUMeEHAEMbIX TEXHOJIOM NI, NPOBECTU aHaIn3 KX
paboTbl 1

BblAENUTb Hanbosee 3Ha4YMMble NapaMeTpsl,
CONPSHYKEHHOE C HAaIMYMEM CYLLECTBEHHbIX OLLMOOK 1 MoporoBbIN YpoBEHb||YLOBNETBOPUTENBHO
CNOCOBHOCTBLIO NCMPaBAEHNA MPU YKa3aHUN Ha HUX
CchopMupoBaHbl, HO UMEIOT CYLLECTBEHHbIE Npobesnsl,
HaBblK/ aHann3a 3aflay UHTepHeTa BeLLen n
onpepesieHns

Hambonee NoAXOAAWMNX TEXHONOMNIA ONS peLleHuns
3agad.

®parMeHTapHbIe 3HAHWS UK OTCYTCTBUE 3HAHUIA
®parMeHTapHbIe YMEHUS UIN OTCYTCTBUE YMEHUI - HeynoBneTBopuTENbHO
OTCYTCTBUE HABBLIKOB.

ChopmMupoBaHHble 3HaHNS 0 PYHOAMEHTalIbHbIX
ba3oBbIN ypoBeHb [ XOpOLLO

20 TunoBble OUEeHOYHble CpeacTBa U MeToAMYeCcKUue MaTepuanbl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWwUN KOHTPOJb YCNEeBaeMOCTH

KOHTpOoNb yCneBaeMoCTy N0 ANCLMUMIINHE OCYLLECTBISETCA C MOMOLLbIO TECTOBLIX 3a4aHWNN
20.1.1 TecToBOE 3a4aHue

BapunaHT 1

1. Kakoin ypoBeHb B rmbpuaHon mogenn obbl4HO 0603HavYaeTCs cokpalleHnem MAC?

2. Mo kakon mogenun paboTtaeT npoTtokon MQTT.

3. OnepauunoHHas cuctema, Hanbosee 4acTo MCNOSIb3yeMas Ha OAHOMNAATHbLIX KOMMbIOTEpPaX
HanogzobueRaspberry Pi.

BapuaHT 2

1. YKaxuTe, NoBepX KakKnux TPaHCMOPTHbIX MPOTOKO10B 0ObIYHO MCMOMb3YIOTCA 3TN
NPOTOKOJIbINPUKAAAHOr0 YpoBHSA: MQTT, HTTP, CoAP.

2. ARM — 370 (hupma-nponsBoamnTesb apxXUTEKTYpbl Npoueccopa, Ui cammx rnpoLeccopos?

3. 3a4eM HyXHbl GPIO B MUKPOKOHTpoOISIEpE?

BapunaHT 3



1. Kakas un3 HMXXenpmneeneHHbIX ceTen Pa3BEPTbIBAETCA B JINLIEH3NPYEMOM AnanasoHe?

LoRa, SigFox, Ctpux/BasuoT, NB-loT.
2. PaccTaBbTe 3afa4n IHTepHeTa BELEN NO YPOBHAM, Ha4yMHas OT CaMOro npocToro (YypoBeHb 1)
N3aKaH4MBas CaMbIM CJ0XXHbIM (YPOBEHbL 4)
YnpasneHue. ONTuMm3aumnsa. ABTOHOMHOE ynpaBieHne. MOHUTOPUHT .

3. Mo kakon mogenun pabotaet IBM Cloud?

BapwvaHT 4

1. Y70 n3mepseT TeH304aTYNK?
2. Kakow cumBon B npoTtokone MQTT no3sonsieT BbibpaTh BCE HKECTOALWME TOMMKN Ha BCEX
YPOBHAX?
*I #I +I ?

3. Kakon CTaHOapPT ONnCbIBaeT 6eCI'IDOBO,D,HbIe CEHCOpPHbIE cetun?

802.15.4, 802.11, 802.3, 802.15.1

BapuaHT 5

1. Kakon cTaHaapT onucbiBaeT 6ecnpoBoHble CEHCOPHbIe CeTn?
802.15.4, 802.11, 802.3, 802.15.1

2. Cepa npumeHeHunsa LoRa, roe oHa no-npexxHeMmy byneT akTyasibHa, HECMOTPS Ha nosBiaeHne NB-
loT
3. Mo kakon mogenun pabotaeT npoTokoa CoAP.

20.1.2 TunoBble NPOEKTHI

BbINoJiIHEHWE TUMOBOro NpPoeKTa ABNAeTCH HeobXxoanMbIM ycnosmem gonycka CTyaeHTOB K UTOFOBOMY
3aqéTy. Tunosow MPOEKT BbIMOJIHAKTCA B TPWU 3TaMa:

MepBbli — BbIOOP NPOEKTa 1 MOArOTOBKA HEOBXOANMbIX KOMMIEKTYIOLMX C BbIBOAOM Pe3ybTaTOB Ha
BCTpanBaeMbIll MHANKaTOP, 6e3 ynpaBneHns peasbHbIM 06BbEKTOM.

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

TpeTuin 3Tan — nosiHoe ynpassieHne 06 bEKTOM MU CYUTbIBaHWE NOKa3aHW 4aTYNKOB C nepepadent
[aHHbIX M0 pagnokaHany nnun nocpeactsom WEB-uHTepdenca. CaaloTca aTanbl BO BpeMs pybexxHbIX
aTtTecTauui. NMpu 60NbLLON COXHOCTU NPOEKTa AonyckaeTcs obbeAnHeHne CTyAeHTOB B rpynnbl Nno 2-3
YyesioBeKa B rpynre.

MpyMepHbIA NepevyeHb NpoekToB ¢ STM32:

=

USB reHepaTop-4acToToMep.

Yacbl Ha CBETOAMOAHOM MaTpuLe 8*8
CkaHep wuHbl 12C.

N3mepuTesib YPOBHSA 3BYKaA.
CeeToanogHbin 3D Ky6.

My3bIKaabHbI 3BOHOK.

Lnthposoit nsmeputens MowwHocTn n KCB.
S/IeKTPOHHAs UrpoBas KOCTb.

TeTpuc.

MWHNATIOPHBIN BONbTMETP Ha cemucermeHTHoMm LED nHaukaTope.
. MporpammaTop.
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12. ABTOMaTM4eCKoe 3apsALHO-TPEeHUpYoLLee YCTPONCTBO U U3MepuTesb éMKOCTH ana 12V
repMeTUYHbIX aKKyMyATOPOB.

13. TepmocTaT A15 3NEKTPUYECKOro YanHMKa.

14. YacToTHbIN Nnpeobpa3oBaTenb 419 aCUHXPOHHOIO ABUraTens.

15. FM - paguonpuemHuk, TEA5767, SSD1306.

16. TepmomeTp Ans asTomobuns Ha OLED ancnnee.

17. BaTTMeTp nepemMeHHOro Toka.

18. LiBeTOMYy3blkanbHas yCTaHOBKa.

19. VNsmepuTesb ONUHLI UMMYNbCOB.

20. YHuBepcanbHbI M3MepuTenbHbIn Nprbop.

21. HID knaBraTypa Ha 16 KnaBuLL.

22. CyTo4YHbI TanMep C Beb-uHTepdencom.

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

24. 16 KaHaJlbHbIN perncTpaTop TemMnepaTypsl.

25. N3mepuTenb 4acToThl 1 COS(®) NpoMbIneHHon ceTn 50 Iy,

26. DNIeKTPOHHbIN PerynaTop MOLHOCTU NepeMeHHOoro ToKa.

27. Ocuwmnnorpadg DSO.

28. 2NeKTPOHHOE pesie ¢ (PyHKLMEN NNaBHOIrO BKJIDYEHWSA CBeTa dap.

29. MpocTon MySIbTUMETP.

30. DNeKTPOHHbIE Yacbl-KaNeHaapb-0yANNbHUK C pe3epBHbIM NMUTAHNEM.

31. N3mepuTenb pacxoda XULKOCTK.

32. GSM curHanusaums.

33. JucTaHuMoHHOe yrpaBsJieHne rno TesieoHy.

34. BonbTMeTp NepeMeHHOro Hanps>xeHua(TpexdasHbin).

35. Bnok ynpasfieHns BOgOHarpesaTesieM.

36. 3apafHoe yCcTponcTBo A1 LiPo akkyMynaTopos.

37. DDS reHepaTop Ha STM32.

38. TecTep RC-5.

39. KoZoBblil 3aMOK C 3HKOLEPOM.

40. WNM-perynaTop.

41. BnoK ynpasieHUs BEHTUNATOPaMUN KOMMbOTepPa.

42. N3mepuTenb eMKOCTU N UHOYKTUBHOCTMW.

43. Bnok nutaHua 0 - 25B, 0 - 5A c rpadgmyeckum LCD.

44. 'eHepaTOp TECTOBbLIX CUTHANO0B A1 MOHUTOPOB.

45. TecTep NosynpoBOOHUKOBBLIX 3JIEMEHTOB.

46. BonbTMeTp C aBTOMaTMYeCKUM BbIOOPOM MpenenoB n3MepeHus.

47. 16 KaHanbHasa cucTemMa MHPPaAKPaCcHOro AUCTAHLMOHHOMO yrnpaBieHus.

48. AHanm3aTop CNeKTpa 3BYKOBOW YacTOThl.

49. YHuBepcasibHbIV nepekyaembln NyabT Y ¢ npoTokosiom RC-5.

50. [JomaluHss MeTeoCTaHL M.

20.2 MpoMeXxyTouyHasa aTrecTaums

OueHKa 3HaHWUiA, YMEHWIA 1 HaBbIKOB, XapakTepu3yioLlas 3Tanbl (hOPMUPOBAHNS KOMMETEHLMA B paMKax
N3y4YeHUs ONCLUNVHBI OCYLLIECTBSETCS B XO[e TEKYLLEN 1 NPOMEXYTOYHOW aTTeCcTaLuil.

TekyLwas aTTecTaumns NpoBOANTCS B COOTBETCTBMU C [0NI0XKEHNEM 0 TEKYLLEN aTTecTaunm obyyarowmnxcs
Mo nporpamMmam BbicLiero obpa3oBaHns BOPpOHEXCKOrO roCy1apCTBEHHOM0 YHMBEPCUTETA. TekyLuas
aTTecTauus NpoBoAUTCSA B hopMe MHAUBUAYABHOIO OMNPOCa B paMKax pybexHbIX aTTecTaunin. Kputepun
OLleHVBaHWS NPUBELEHbI BbILLE.

[MpoMe)xyTo4Hasa aTTecTaums NpPoBOAUTCA B COOTBETCTBMU C [10JIOXKEeHreM 0 ﬂpOMe)KyTO‘-iHOVI aTTeCTaunn



06y4atoLLMXCs Mo NporpamMMam BbiCLLEro obpa3oBaHus.

KOHTpPOJIbHO-U3MepuTesibHble MaTepuasbl I'IpOMe)KyTO‘-IHOI7I aTTecTaunn BKIYatoT B cebs TeopeTunyeckmne
BOMPOChI, MO3BOSALLNE OLLEHNTb YPOBEHb MOJIyYEHHbIX 3HAHWUNA.

MpuMep KOHTPOJIbHO-N3MEPUTENILHOr0 MaTeprana:
BapuaHT 10
1. 3a4em HyxHbI GPIO B MUKpOKOHTpoOinepe?
2. Mo kakonm mogenun paboTtaeT npoTtokoa MQTT.

3. OnepauunoHHas cucTema, Hanbonee 4acTo UCMONb3yeMas Ha OAHOMIATHbIX KOMMbOTEPaX
HanogobueRaspberry Pi.

BapnaHT 11

1. YKaxuTe, NoBepx Kakux TPaHCMOPTHbIX MPOTOKO10B 0BbIYHO MCMOMb3YIOTCS 3TH
NPOTOKOJILINPUKAAAHOI0 YpoBHA: MQTT, HTTP, CoAP.

2. Kakow ypoBeHb B rnbpuaHon mogenn obbi4HO 0603HavYaeTCs cokpalleHnem MAC?

3. ARM — 370 (hupma-npon3BogmnTesb apxXUTEKTYpbl Npoueccopa, Ui cammx rnpoLeccopos?

Mpwn oLeHMBaHWN UCMOJIb3YIOTCA Ka4YeCTBEHHbIE LWKaslbl OLEeHOK. KpuTepumn oueHBaHns NpuseaeHsbl
BblILLE.



