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1. AHHOTALIAS

1.1. Ilenp maHHOTO Kypca O3HAKOMWTBH CIIYIIATEIEH ¢ OCHOBHBIMM IMPUHLMIIAMU COEIUHEHHI.
HOBOW TexHosornueckoil koHuenuuu HMutepner Bemeilr (IoT). B pamkxax mporpaMmbl
paccMaTpuBaeTCsl KOHILETLUS 00beIMHEHUS JII0JIeH, TPOLECCOB, JaHHBIX U BELIEH C LIEbI0
NOBBIMICHUST d(PPEKTUBHOCTH W IIEHHOCTH CETEBBIX coeauHeHui. Kpome TeopeTmueckoit
YacTH MPaKTUKO-OPUEHTHPOBaHHAs oOpa3oBaTelbHAas MporpaMMa Kypca CTPOMTCS Ha
U3YYEHUH pEajbHBIX WHIYCTPUAIBHBIX KEHCOB IO BHEIPEHUIO TEXHOJIOTMM MHTEpHETa
BEILEH U CO3JaHuu NpOoTOTUNOB [0 T-yCcTpONCTB.

1.2. 108, 3auer.

1.3. MaTtemaTtuka, OCHOBbI IPOIPaMMHPOBAHHUE, BCTPOCHHBIE CUCTEMBI.

1.4. PesynbraToM 00y4eHHsT B paMKax AWCHUIUIMHBI SBISETCS (OPMUPOBAHHME Y CTYACHTA
CIEQYIOINUX KOMIETECHIINM:

e ['OTOBHOCTH MCHOJNB30BaTh (PyHIAMEHTAJbHBIC 3HAHHUS B OOJIACTH MAaTEMaTHYECKOTO
aHaJIM3a, KOMIUIEKCHOTO U (DYHKIIMOHAJIBHOIO aHaln3a, alreOphl, aHATMTUYECKOW T€OMETpHH,
muddepeHIMaTbHON TeOMETPUU U TOMOJOTHH, NU((epeHIHalIbHbIX YpaBHEHHUM, TUCKPETHON
MaTEMaTHKU U MAaTEMAaTUYECKOU JIOTUKU, TEOPUH BEPOSITHOCTEN, MATEMATUYECKON CTATUCTUKHU U
CIIy4alHBIX TPOIECCOB, YHCICHHBIX METOJOB, TEOPETUYECKOW MEXaHWKH B Oymymiei
npo¢eCCHOHATBLHOMN IeATEIIEHOCTH.

e CnocoOHOCTh pemiath CTaHAAPTHBIE 3aJaud NMPO(EeCCHOHAIBHOW JAEATENbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON B OMOIHOTpadUIeCcKOl KyJIbTyphl C MPUMEHEHHEM HH(POPMAIIMOHHO
KOMMYHHKAITIOHHBIX TEXHOJIIOTUA U C YYeTOM OCHOBHBIX TpeOOBaHUN HH(POPMAIIMOHHOMN
0€30IaCHOCTH.

e  CrnocoOHOCTh K CAaMOCTOSITENIbHOM HayYHO-HCCIIEA0BATEILCKOM paboTe.

e (CrnocoOHOCTh HCIIOJIB30BATh METOAbl MAaTeMaTUYeCKOr0 U  aJrOPUTMUYECKOTO
MOJICTIMPOBAaHUS TPH aHallM3e YIPaBICHYECKUX 3aJad B HAyYHO-TEXHHUYECKOH cdepe, B

HKOHOMHKE, OM3HECe U TyMaHUTApHBIX 00JacTAX 3HAHUH.
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pabouum ¢ NJIaHOM)
(6 VUeOHbIM NIAHOM)
VueOHbIM NIAHOM)
coomeemcmauu




pabouum ¢
VueOHbIM
n1aHoMm)

IIK -2

Crioco0OeH OCymIeCTBISATh YIPABICHUE
00BEKTaMu, MPoOIIEMaMHt, PETH3aMH,
KOH(pUTyparuen, mapaMmeTpamMmu
000pyIOBaHUS U CETH

IIK -2.1

IIK -2.2

IIK -2.3

3naer mpaBuia paboOTHI C
pa3IMYHBIMH
nHGOPMaIMOHHBIMU
CUCTeMaMH¥ U 0a3aMu JTaHHBIX
Ymeer paboTtath C
Pa3ITUYHBIMU
UH(POPMALMOHHBIMA
cucTeMaMH B 0a3aMu JaHHBIX;
obOpabaTeiBaTh MHGOPMAITUIO C
HCIIOJIb30BaHUEM
COBPEMEHHBIX  TEXHUYECKHX
CPEICTB;

Buaiajeet HaBbiKamMu cOopa,
aHajau3a u 00pabOTKH
CTaTUCTHYECKOW MHPOPMALIUU
C 1IeJIbIO OIICHKHU KayecTBa
MPEIOCTABIISIEMBIX YCIYT,
COOTBETCTBUS TPEOOBAHUSIM
TEXHUUYECKUX PErJIaMEHTOB

TEICKOMMYHHUKAIIMOHHOTO
00opyaoBaHUS

ITK-6

Crnioco0eH oCymecTBIsATh MOHTAK,
HAJIaJIKy, HACTPOUKY, PETYIUPOBKY,
OTIBITHYIO MTPOBEPKY pabOTOCTIOCOOHOCTH,
HUCIIBITAHUA 1 cz[at{y B E)KCHJ'IyaTaIII/IIO
COOPYXKEHH, CPEeICTB U 000PYAOBaAHUS
cereit

ITK-6.1

ITK-6.2

ITK-6.3

3HaeT NpUHLMIBI TOCTPOEHUS
U pabOThI CETU CBS3H U
MPOTOKOJIOB CUTHAJIU3AIUH,
HCIIOJIb3YEMBIX B CETSAX CBS3U;
OCHOBBI CITYTHUKOBBIX
TEXHOJIOTH, UCTIOIb3YEMBIX
Ha TPAHCIIOPTHOM CETH

YMeeT oCylmeCTBIISITh
KOH(UTYPAIIMOHHOE U
napameTpuuecKoe
MJIaHUPOBAHKUE TPAHCIIOPTHBIX
ceTel U ceTel mepenadu
JAHHBIX, aHAJTU3UPOBATH
KayecTBO paboThI
TPAHCIIOPTHBIX CETEN U CEeTeH
nepeaadu JaHHbIX;

Baageer HaBBIKAMU




BBIpaOOTKM  pELIeHMH 10
OIIEepPaTHBHOMY

NEepEeKOH(PUTYpUPOBAHUIO CETH,
U3MEHEHHUIO apaMeTpoB
KOMMYTallMOHHOH
HIOJICHICTEMBI, CETEBBIX
wiarhopm, 00OpyIOBaHHUS U

TEXHOJIOTUH

2. YYEBHAA ITPOT'PAMMA

2.1. llenau m 3a1a4n JUCHMILIAHEI

2.2. TpyAOEMKOCTh JHUCLUUIUIMHBI M BHIbl Y4eOHOH paboThl (B akaJeMUYECKHMX dYacax u

3a4ETHBIX €AMHULAX) (YOaiums CMPOKU, KOmMOpwvle He 0yOym RPUMEHEHbl 8 PAMKAX

OUCUUNIUHDL)

Bcero, B PacnpeneieHue mo cemecrpam
Buabl yueOHoi1 padoThI aKaj. i IV | _V_ | VI | _VII | VIII
yacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.00mast Tpy10eMKOCTh U3y4YeHH s 108 108

AUCHHUILIMHBI IO CEMeCTPaM, B T. 4.:

1.1. AyauTopHbl€ 3aHATHS, B T. Y.: 64 64
1.1.1.JIekun 16 16
1.1.2.ITpakTHueckue 3aHATHS, B T. Y. 48 48

1.1.2.1.  OGcyxnenue 22 22
MPHUKJIATHBIX IPOEKTOB
1.1.2.2.  Keiicbl
1.1.2.3.  JlenoBbi€ UrpHl,
TPEHUHTU
1.1.2.4.  KoHtpoisbHbIe
paboTHI
1.1.2.5. pyroe (yka3aThb)
1.1.3.CemuHapsl
1.1.4.JJaGopatopHbie pabOTHI
1.1.5. Ipyrue Buasl (yKa3aTh)
1.2. CamocTosTenpHas padoTa, B T. 4.: 44 44
1.2.1. TloaroroBka K 9K3aMEHaM
1.2.2. Jlpyrue Buabl
CaMOCTOSITENIbHOM paboThl, B




T.4. (yKa3aTh)

1.2.2.1.IluceMeHHbIe TOMAaIIHIE 20 20
3aJaHUA

1.2.2.2.KypcoBbie pabOThI

1.2.2.3.9cce u pedepatsl

1.2.2.4. JIpyroe (ykasartp)

1.3. Koncynpramuu 22 22
1.4. Ipyrue metoap! U hOpMbI 3aHITHI
HroroBsiii KOHTpOH (DK3aMeH, 3ader, 3auer 3aue

nu@. 3a49eT - yKa3arh)

2.3. Conepsxkanme QUCHUNTHHBI

2.3.1. TemaTnyecKuil JIAH ¥ TPYA0EMKOCTh Ay AMTOPHBIX 3aHATHH (MOLYJIH,
pa3aesbl IMCUMILVIMHBI M BUABI 3aHATHIT) 110 padoyemMy y4eOHOMY ILUIaHy
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1 2 3 4 5 6
MOJYJIb 1. KOHLIENIIUY UHTEPHETA BEILEN 7 5 - - )
BBenenue 1 1 - - -
Pasznen 1. konnenmwmrio MuaTteprera Bemeit (IoT) 2 - - - -
Tema 1.1. Konuenuuu Murepuera Beneii 1 1 - - -
Tema 1.2. Yto takoe UnTepuer Bemreii (IoT, IoE,
1 1 - - -
I1oT)
Tema 1.3. Crosnbl UaTepHera Bemeii YTo Takoe 1 1 i i i
Bemmu
Tema 1.4. CeTH KaK 0CHOBA /i1 NOAKJIKYCHUS 1 1 i i i
Belleil Beenenne B moaK/JI0uYeHne Belen
MOJVIJIb 2. TEPEXO/A K IOT. ITOAKJIXOUEHU A
I0T. PEAJIM3ALIMS PELLIEHUIA IOT. 16 3 - 10
BE3OIMACHOCTDH U 10T
Pazoen 2. Ilepexoo k loT 3 - - 2
Tema 2.1. Iooknwuenusn loT 5 1 - 2
Tema 2.2. Peanuzayusn pewenuii IoT 5 1 - 4
Tema 2.3. . bezonacnocmo u loT 3 1 - 2
MOAVYJIb 3. PEHIEHUA IOT MOAEJINMPOBAHUE an g i 18
PELIEHWA JIA IOT.
Paznea 3. Cozdanue npomomuna 5 - - 4
Tema 3.1. Monumopune énaxcnocmu u . 1 i 5
memnepamypbul
Tema 3.2. H3yuenue 3adauu Keiica 7 1 -
Tema 3.3. Peanuzauus 3adau Keiica 7 2 -
Tema 3.4. Cucmema KOHmpoONA u ynpaeieHus . 1 i 5
oocmynom Ilpakmuueckuii keiic
Tema 3.5.  Ilepucgpepuitnvie ycmpoiicmea. 7 1 i 5
H3zyuenue nepughepuiinvix ycmpoiicme.
Tema 3.6. Cozoanue mooeau Cozoanue mooenu 7 5 10
cucmemul
HUTOI'O | 64 16 - 48 -




2.3.2. KpaTkoe coaep:kaHue pa3ae/ioB JUCHUIIMHBI B BUle TEMATHYECKOr0 IJIaHA

Tema 1. Konnenuun MutepHera Bemieii. B 3ToM pa3nene usydaroTcst JaeTcsi BBEJICHUE B
kouuenuuio Muatepuera Bemeit (1oT).

Tema 2. Uro Takoe Untepuer Bemreii (IoT, IoE, IIoT). PaccmaTpuBatoTcst OCHOBHBIE TOHSTHS
WuTepuera Bemeit. Dramnbl sBomonun MatepHera. O0bequHeHNE T0/IEH, MPOLIECCOB, TaHHBIX U
Beuleil. OcHoBHbIe BUbI ojkItoueHud [oT. [Tonb3a ot Texnonoruit u pemenuii [oT. Cetn —
ocHoBa mi4 loT.

Tema 3. Cronbl UaTepHeTa Bemeit Uro Takoe Bemn. [logkmtoueHns K TpaIulMOHHBIM
KOMIIBIOTEPAM U HETPAIULIMOHHBIM BemaMm. Jlannsie. [lepenava nanubix. bosbiire MmaccuBbl
naHHbIX. BupTryanuzanus u o6naunsie Berancnenus. Jliroau. [Ipouecchr.

Tema 4. CeTn Kak 0CHOBA JJIA MOAKJIIOYeHNA Belleil BBeaenue B moakaouenne seugeir. OOmeH
JTAaHHBIMM TI0 ceTsIM. MoJienu BeluMclieHnil. BBeaenue B HacTpoiiky Bee. [IporpammupoBanue.

Tema 5. Ilepexon Kk I0T. Iloaknrouyenust IoT. Peammzanus pemrennii IoT. bezonacnocts u IoT.
Tema 6. Pemienusi loT Mopenuposanue pemenusi 1s loT. Coznanue nporotuna.
Tema 7. MOHMTOPHHI BJIAKHOCTH M TEeMIIEPATYPhI.

Tema 8. M3yuenue 3agaum keiica. Vzydenue tpeboBanuii, UML-nuarpamMmma, cpaBHUTEIbHBIHI
aHaJIU3 JaTYUKOB, MOACYET CTOUMOCTH PEIIEHUs, BBIOOP TEXHOJIOIMH CBsA3U. KOHEeUHOE yCTpOoicTBO
“Uurepuera Bemieii”. PaboTa yepe3 npoBogHOe coennHeHre. KoMaHpl B KOHCON M yCTPONCTBA.

Tema 9. Peanu3zanms 3aaau keiica. becripoBonnas cBs3b LoRa. Pabota ¢ 6a30Boii ctannuei.
[Tonydyenue gaHHBIX C yIaIEHHBIX yCTporcTB. Co3nanne Moaenu cucteMsal. [Iporpamma -
TPEBOXKHOE OMOBEIIeHUE onepaTopa. PaboTa mo nroram 3agauu keiica. M3yueHue cynecTByommx
pemenuii. Pa3zBuTne nmosb3oBaTesbckoro uaTepdeiica. OTnaaka mporpaMmel.

Tema 10. Cucrema KOHTPOJIA U ynpasJjeHus goctynom Ilpakruyeckuii keiic. [IpoTokosbl
nepenayu naHHbIX [Ipotokon nepenaun nanabix MQTT. OcHoBbl, paboTta yepes rpaduyeckuii
KJIMEHT, KaueCTBO 00CTyXKHBaHUs, moaAnucka Ha Tonmuku. Cereas moaenb OSI. CpaBHEeHHE C
mopeinbio TCP/IP. YpoBHM MozenH Ha IpUMEpE HaIero 000py10BaHuUsI.

Temal 1. Ilepudepuiinbie ycrpoiicTa. U3yuenne nepudepuiiHbIX ycTpoiicTB. Pene,
ceeroanonHas RGB-nammouka, anekTponHslil kiaod iButton. Pabora ¢ MQTT-kauenToMm.
bubmuoteka Paho mst Python. Ilpumep B3aumoneiictBus ¢ cepsepom, pazdop JSON BeipaxeHusl.
"Muranka" Ha pene. S3biku pazmeTku qanHbix. XML, YAML, JSON. Paz6op JSON. brok-cxema
YCTPOMCTBA.

Tema 12. Coznanne moaenn Co3nanne Mojaesm cuctTembl. V3yueHune cylecTBYONMX PEMLICHUH.



Tema 13. AnanTuBHoe ocBemlenne. V3yuenue nepudgepuilHpix ycrpoiicts. M3yuenue
nepudepuiiabix ycrpoiicTs. [loneBoii Tpanzuctop. Ynpasienue samnoit uepes3 [LHIMM. Texnonoruu
cBs3u ntepnera Bemieit. 6LoWPAN. Pabora ¢ npueMmonepenataukoM. Y ipaBieHUE IPKOCTHIO
namnsl. [Iponoprmonansabiii perynsarop (Ha Python). Pabora ¢ MQTT-6ubnunorekoit Paho mns
C++. U3yuenue koja nmpumepa.

Tema 14. Ymublii kouteiinep. OcaoBsl Atrik Cloud u Tizen OcHoBbr Artik Cloud. Co3znanue
BUpPTYyaJibHOTO ycTpoiicTa B obnake (GPS-tpekep). Cumyisiius TecToBbIX AaHHBIX OcHoBbI Tizen.
Cosznanue BeO-miprtoskeHus 1t cMaptdona Ha 6asze Tizen OS. Padora B Tizen Studio. OCHOBEI
Artik Cloud. [lo6aBneHure MOIyJIs K BUPTYalIbHOMY YCTPOICTBY (yJIbTpa3ByKOBOH AaIbHOMED)
OOmMeH nanHBIX ¢ o0makoM OOMeH naHHbIME ¢ oOsakoM. [Tomyuenne nannbix uepe3 REST APL
Hauano pa6otsl ¢ Annekc-kaproil. Hanecenue Metok u3 obiaka Ha kapTy. OTnpaBKa JaHHBIX B
obnako. Pabota ¢ meTkamu kapThl. OTOOpakeHHE YPOBHS 3alI0OTHEHHOCTH KOHTEHHEpa. <>
[TpenBaputenpHas paboTa Haj 3adauei Keiica.

Tema 15. UnTepHet Bemeil B 2KKX - nzyuenune npumepoCo3znanue mojenu N3ydyenue
nepugepuiiabix ycrpoiictB. McnonbszoBanue GPStpekepa. Iloctpoenne Mmoaenu cucTemsl.
Coenunenue nByX nMporpaMm (OTHpaBKa v MOJIydeHUE JaHHBIX) B 0HYy. OTlaaka U TeCTUPOBAHUE
cUCTEeMBbl DHepronoTpedaeHue cucTeMsl. BbIOOp 31eMeHTa NUTaHus.

Tema 16. ABTomMaTmyeckasi Temumua. Pazpaborka ApxutekTypbl cuctemsl CocraBienue T3.
Ponesas urpa "UnuTepBbio ¢ 3akazuukom". CoBenianue 1o uroram urpsl. Pacripenenenue
o0si3aHHOCTEH B KOoMaHie. BeG-nporpammupoBanue. M3ydyenue mabioHa IpuiIoKeHus s
terummibl B OS Tizen. BzaumoaeiictBue monayineli cuctembl. CocTaBieHue MPeUIOKEeHHNH 00
apXUTEKType MPUIIOKEHUs, 001ieM (popMaTe KOMMYHUKaUK. Peannzanus Moaenu cucTeMbl
I'pynmoBast pabota Hax MHIMBUAYAIBHON 3ajaueii B paMkax npoekTa CamoctosTenbHas paboTa Hal
MHMBUAYaIbHOM 3aauell B paMKax IpoekTa. Peann3anus BeIOpaHHOTO 3J1eMeHTa (PyHKLIMOHAIA
TeruIb! (rpaduK, JOTTHPOBAHUE, PACTIOPAIOK THS, U TIpoUee).

2.3.3. Kparkoe coaep:kaHne CeMHHAPCKHX/NIPAKTHYECKHX 3aHATHII/1a00paTOPHOrO
NMPaKTHKyMa

(Kpatko uznoxutb GpopmMy/HopmMbl MPOBECHUS CEMUHAPCKUX 3aHATHI).
2.3.4. MarepuajibHO-TEXHUYECKOe o0ecriedeHnue TUCUUNINHbI

e l3mepurenbHble TpUOOPHI U JTAOOpAaTOPHBIE CTEHIBI A obecredeHus: 1abopaTOpPHOTO
HpaKTHKyMa

e YuyeOHBIC METOANYECKUE TOCOOHS

e [laccuBHBIEC U aKTHBHBIEC YIPABJISIOIINE 3JIEMEHTHI

e BrrunciuTenbHas TEXHUKA

e [Ipoektop

e (Cnaiinockon



2.4. MoayabHasi CTPYKTypa IMCHUILIHHBI

KOHTpOJIei

C pachopeaejiceHueM BeCOB 110 (l)OpMaM

Bec dopmbl . .
Bec urorosoii Bec urorosoii
(dpopm) Bec popmbl Beca
OLICHKH OLICHKH .
TeKyIero MPOMEKYTO pe3yabTHpYOIei
NPOMEKYTOYH | NMPOMEKYTOYHOT
KOHTPOJIAI B YHOTO0 OLCHKH
0ro KOHTPOJIA 0 KOHTPOJIs B
pe3yJbTHPY | KOHTPOJIA B NMPOMEKYTOYHBIX
. N N B pe3yJabTHpYIoLIe M
®DopMBbI KOHTPOJIEIH oureii UTOTOBOW . KOHTPOJIeH U OLIeHKHU
pe3yabTUPYIO il omeHke
OLICHKE OICHKE o HTOTOBOI'0 KOHTPOJIA
1€ OICHKE NMPOMEKYTOYHDbI o
TeKylIero | NMpPOMeEKYTO N B pe3yJbTHpYIOuIeii
NMPOMEKYTOYH X KOHTpoOJeu
KOHTPOJA YHOI 0o o OICHKE UTOIroBOIro
bIX (cemecTpoBoii
(mo KOHTPOJIS . KOHTPOJIS
KOHTpoJeii OILICHKeE)
MOIYJISIM)
Bun yueonoi M1l M2 M1 | M2 | M1 M2
PadoOTHI/KOHTPOIS !
Kontponbnas padota (npu 1
HaIu4uu)
YcTHBIN onpoc (npu Haauuuu) 0.5
Tect (npu nanuuuu)
JlabopatopHble paboTHI (npu 0.5

HaIu4uu)

[TucbMeHHBIC JOMAIITHUE 3a1aHUS
(npu Hanuuuu)

Pedepart (npu nanuuuu)

Occe (npu Hanuuuu)

! Vaebup1iit Mogyns




[IpoexT (npu nanuuuu)

Jlpyeue ¢popmol (npu Hanuuuu)

Beca pe3ynbTHpyOmmx OLEHOK

TCKYIIUX KOHTpOJ’ICfI B UTOI'OBBIX

OIIEHKAaX MPOMEKYTOUYHBIX
KOHTpPOJIEH

Beca oneHOK MpomMeXyTOYHBIX

KOHTpOJ'IGﬁ B UTOI'OBBIX OLICHKAaXx

IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec urorosoii onieHku 1-ro
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YABTUPYIOLIEH OLIEHKE
MPOMEKYTOYHBIX KOHTPOJICH

Bec utorosoii orieHKu 2-10
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YABTUPYIOLIEH OLIEHKE
MPOMEKYTOYHBIX KOHTPOJICH

Bec pesynbrupytonieit oeHku 0.4
MIPOMEXKYTOUYHBIX KOHTPOJIEH B

pe3yJIbTUPYIOLIEN OLIEHKE

WUTOTOBOT'O KOHTPOJISI

Bec uTOroBOro KOHTpOJIsA 0.6

(Ik3ameH/3aueT) B
pe3yJIbTUPYIOLIEN OLIEHKE
WUTOTOBOT'O KOHTPOJISI

3. Teopernueckuii 010K (YKazvlearomea mamepuansvlt, HeOOX00UMble 0714 0CE0EHUA YYeOHOI

npozpammol OUCUUNTIUHDL)

3.1. Marepuaiibl 110 TEOPETUYECKOM YaCTH Kypca

3.1.1.

1.Internet of Things, B.K. Tripathy, J. Anuradha. 2018

2.PocnsaxoB A.B., Bansmma C.B., I'peGemkoB A.}O. Unatepuer Bemeii. — Camapa;
u31-Bo [IOBOJDKCKOTO TOCYIApCTBEHHOTO YHHBEPCHTETA TEJICKOMMYHUKAIMA U
unpopmaruku, 2015. — 135 c. : [yueOHOe mocoOue]:[DnekrponHslii pecypc]/
Hayunas AJIEKTPOHHAS Ooubanorexa. — URL:
https://elibrary.ru/item.asp?1d=30668790. (nata obpamenus 5.07.2018),

3.0mudep, Bukrop ['puropseBuu. Kommnerorepusie cetu. [IpuHIMIBI, TEXHOJIOTHH,
IPOTOKOJIBL: y4el. mocobue AJisi CTYACHTOB BYy30B, OOYYAIOLIMXCS 10 HANpaBJICHUIO

552800 - "MudopmaTtuka M BbUKCI. TeXHUKA" H 1o crenuanbHOcTsIM 220100,



220200, 220400 / B. I'. Onudep, H. A. Omudep. — 3-e u3n. — Mocksa; CaHKT-
[TerepOypr ; Hmwxkuuit Horopox [u np.] : ITutep, 2006 .— 958 c. : uin. ; 24 cm —
(YueObuuk mnst By3oB) .— And. ykas.: ¢. 922-957. — bubmumorp.: ¢. 919-921 (47
Ha3B.). — ISBN 5-469-00504-6.

4. Gotarane Vishal, Raskar Sandeep “loT Practices in Military Applications”,

4. @DOHIBI OLEHOYHBIX CPEICTB (YKA3bIGAIOMCA MAmMEPUAIbl, HeoOXo0umvle 0711 NPOGEPKU

YPOGHA 3HAHUIL 8 COOMBEMCMEUN C COOEPIHCAHUEM YUEOHOU RPOZPAMMbBL OUCUUNIUHDL).

4.1. Tema (nmpobseMa), KOHIENIUA, 0KHIAEMbII pe3yJbTaT

Tema: Beenenue B atepuer Bemelt (Introduction to Internet of Things)

IIpob6aema: [ToctpoeHue cucTeMbl MOHUTOPUHTA C UCIIOIBb30BaHUEM [0 T-ycTpoiicTB miis
Iepeady JaHHBIX B p€aIbHOM BPEMEHH.

Konnenuus: M3yuyeHne oCHOB B3aMMOIEUCTBUS YCTPOIMCTB B c€TH, TPOTOKOJIOB [0T,
00Ja4HbIX IAT(HOPM U MPUIIOKEHUHN JJI aHAINU3a TAHHBIX.

O:xupaemslii pesyabTaT: CTyIEHTHI JOJKHBI IPOAEMOHCTPUPOBATH TIOHUMAaHKE
apxutekTypsbl loT-cuctem, nmpotokosios cBsizu (MQTT, CoAP), u ymers peanu3zoBathb
IIPOEKT C YJAJICHHBIM YIIPABIEHUEM U MOHUTOPUHIOM.

4.2. 3ajanus 1J14 pelieHus: Keilc-3a1aum

Pa3paborats loT-cucreMy 117151 MOHUTOPUHTA YPOBHS BIQKHOCTH U TEMIEPATYPhI B TEILIUIIE
C YaJIEHHBIM YIIPABJICHUEM.

PeanuzoBath nepenauy nanHbeix ¢ momoinbio MQTT Ha o6naunyro miatGopmMy ¥ HACTPOUTH
uHTEpdeic 11 BU3yaTH3aIHH.

Ucnonb3oBate ESP32 u gatunku mns co3aanus cetv [oT yCTpoiCTB ¢ OTIIPAaBKON JaHHBIX
yepe3 LoRa wim Wi-Fi.

4.3. Bonpocsl o remam

NNk W=

Yro takoe UnTtepHeT Bemielt (I0T) 1 KakOBBI €ro KIIF0UYeBbIe KOMIIOHCHTHI?

Kak pabotator nmpotokoisl cBsizu B [oT (manpumep, MQTT, CoAP)?

B ueMm pa3HuIa MexTy TOKaJIbHBIMU U TJI00QIBHBIMU CETIMH B KOHTeKcTe [0T?

Kakue mpenmyiiecTBa 1 BBI30BHI CBSI3aHBI C UCIIOJIb30BaHUEM 00JIavHbIX TexHonorui B [0T?
Kak o6ecnieunts Oe3omacHocTh B loT-cuctemax?

Onummre cnoco6s! nepenaun qanubx B [oT: Wi-Fi, Bluetooth, LoRa, ZigBee.

B ueMm cocTout npuHIUI paboThl CeHCOPHBIX ceTeid B [0T?

4.4. KoMIUIEKT KOHTPOJIbHBIX 32IaHUI 110 BAPHUAHTAM



e Bapuanr 1: Pa3paborats loT-cucteMy s yMHOTO oMa, BKJIIOYAsl YIIPaBIeHUE
OCBEIIIEHUEM U KJIMMATOM.

e BapuanTt 2: CripoeKTUpOBaTh CETh IATYMUKOB VISl y1aJIEHHOTO MOHUTOPUHIA COCTOSIHUS
OKPY’KaIOIIEeH Cpe/bl U Mepeayn TaHHBIX B 001aKO.

e Bapuant 3: Co3naTh NpOTOTUI CUCTEMBI "'yMHBIN ropo" ¢ JaTYMKaMU JIBUKEHUS,
OCBEIICHUS U KOHTPOJIEM JOPOKHOU CUTYAIUH.

4.5. TeMbl rpyNNoOBbIX U/ MM HHANBUAYAIbHBIX IPOEKTOB

e [I'pynmnoBbie mpoeKTkI:
1. Pazpabotka loT-cucreMbl MOHUTOPHHIA MOCTa € HCMOdb30BaHMEM LoRa u
00JIaYyHBIX CEPBUCOB IS AHANIN3A JIaHHBIX.
2. TlocTpoeHue yMHOM cHUCTEMBI CEIBCKOTO X03HUCTBA C JaTYMKAMU 711 KOHTPOJIS
TEMIIEPATYPBHI, BIIAXXKHOCTU U OCBELICHHOCTH, NIEPEAAIOIINMH JAHHBIE B PEaIbHOM
BPEMEHH.
e MWMuauBuayanbHbIC IPOCKTHI:
1. TIpoextupoBanue loT-cucteMsl sl ynpaBlieHUs YMHBIM IOMOM C F'OJIOCOBBIM
YIPABIEHUEM U YAAIEHHBIM JOCTYIIOM.
2. Pa3paboTka cucTeMBI MOHUTOPHHIA Ka4€CTBA BO3/1yXa B TOPOJIE C IOMOILBIO CETH
JATYUKOB U TIepeiauk JaHHbBIX Ha 00JauyHbIN cepBep.

4.6. KomniekT 3agaHuii 1J151 BHINIOJIHEHUS! pacdeTHO-rpaguveckoil padorsl

e TIloctpoenue cxemsl cetu [0T ¢ ncnonb30BaHUEM Pa3IUYHBIX JATYMKOB, 00JAYHOM
w1aT(GOpPMBI U YCTPOUCTB YIIPABICHHUS.

e Pacuer npomyckHO# cCIOCOOHOCTH CETU M BpEMEHHU OTKJIMKA MPH Mepeaaye NaHHbIX C
YCTPOUCTB B 00JIaKO.

5. MetoauuecKui 0JI0K
5.1. Meroauka npenoaaBaHus

5.2. Bo Bpems KaxIOro 3aHATHS IpenojaBaTellb IMPEACTABISET MaTepuan IO TeMe IHSA U
BOBJICKAET Tpymiry B oOcyxaeHue. [IpakTH4HbIN XapakTep Kypca HperoiaraeT aKTHBHOE
BMEIIATENIBCTBO KAXJIOT0 CTYJEHTA B MPOLECCHI MPEICTABICHUS U OOCYXIEHHs TEMbI. 3a
IIPENIOIABATENIEM 3aKpEIlJICHa OTBETCTBEHHOCTb IPUIAEPKUBATBCA TEMATUKUA JAHHOIO
3aHATHUS ¥ MPEIOCTaBIATh HEOOXOoAUMble (pyHAaMeHTaIbHbIe 3HAHWNA U KoHuenuil. [locne
3aBEpLICHUS] U3YUYEHUS KaXJ0M M3 mporpamMm OyJeT MpoBeJeHa KOHTPOJIbHAs padoTa yis

3aKpCIIJICHU HAaBBIKOB.
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