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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBOeHUS Y4eOHOM AMCUMIUIMHBI SBISETCS (OPMUPOBAHUE Y
00y4Jaronmxcsi KOMIETEHIINI B COOTBETCTBUU C TPEOOBAHUSIMU 00PA30BATEIHHOTO
CTaHJapTa M O3HAKOMJICHHE CTYJECHTOB C NPUHUUIIAMH, TEXHOJOTHSIMU U
cTaHaaptamu, oOecrieuynBalOmMX 3GOEKTUBHYIO Teperadyy JaHHBIX MEXIY
ycTporicTBaMu B MIHTEepHETE BelIeH, a TAKKE€ B IOHUMAHUE WX MPUMEHCHUS IS
CO3JaHUsl YMHBIX U B3aUMOCBSI3aHHBIX CHCTEM.

3ajaun NUCLMIUIMHBI BKIIOYAIOT M3YYEHUE OCHOBHBIX MPUHUMUIIOB pabOThI
ceTel nmepeaavyn JaHHbIX, & TAKXKE aHAJIU3 Pa3IMYHbIX IPOTOKOJIOB, HCIIOJIb3YEMBIX
B loT-cucremax, a Takxke oneHuBaHHE HP(OEKTUBHOCTH U OE30MACHOCTH
pPa3IMYHBIX METOJOB Iepefadyd AaHHBIX, WX BIIMSHHE HA NPOU3BOJUTEIBLHOCTH
ycrpoiicTtB. HacTpoiika u koHGUrypauusi ceTeBbIX YCTPOHCTB ISl 0OecreyeHus
HAJIC)KHOM CBS3U, UCCIEAOBAHNE COBPEMEHHBIX TEXHOJOTHH, TaknX kKak LPWAN,
Zigbee u MQTT, u ux npuMeHEHHUE B peAJIbHBIX CLIEHAPUAX. AKLIEHT OyJeT cleIaH
Ha pa3pabOTKy M BHEIPEHUE PEIICHHM, crocoOCTByromux uHTerpanuu loT-
YCTPOMCTB B CYHIECTBYIOUIUE CUCTEMBI U HH(DPACTPYKTYPHI.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTATOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

IMIK-1 - CnocobeH mnOpuUMEHSITh B MPOQPECCHOHATBLHON ACSTEIBHOCTU
CTaHJapThl, HOPMAaTHBHbIE JOKYMEHTHI, IPAaBOBbIE OCHOBBI 0O€30MACHOCTH U
KOH(DMICHIIMAIBHOCTU TpH paboTe ¢ JaHHBIMH, pa3paboTke U BHeApeHuH [oT-
pELIEHU.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo €ro pe3yJibTatam
oOyuJarommiicst Oyier:

3HaTh:

- OT€YECTBEHHBIE U MEXAYHAPOAHbIE CTAHAAPTHI, HOMAaTUBHBIC JOKYMEHbI U
IIPaBOBbIE OCHOBBI 0€30MACHOCTH M KOH(MUACHIIMATHLHOCTH pabOTHI C JIAaHHBIMH,
pa3pabotke u BHeApenuu loT-pemennii;

- METOAMKU cOopa, aHanm3a U OOpabOTKH CTATUCTUYECKON HHGOpMALMU
MHPOKOMMYHUKAIIMOHHBIX CHCTEM.

Ymerb:

- IPUMEHSTH B MPO(eCCUOHATBFHOM e TEHPHOCTU CTaHAaPThI, HOPMATUBHBIC
JIOKyMEHTBI, TPAaBOBBIE OCHOBBI 0€30MAaCHOCTH W KOH(MUIEHIIMATHLHOCTH TIPH
paboTe ¢ JOaHHBIMHM, pa3paboTke U BHeaApeHun loT-pemienuit, a Takxke



OCYIIECTBIIATh Pa3pabOTKy CHELMAIBHOIO MPOrpaMMHOrO oOOecredeHus is
ycTpoucT IHTepHeTa Bee;

- YMEET MPOBOAUTH UCCIIETOBAHUS XapaKTEPUCTHUK TEIEKOMMYHUKAILTUOHHOTO
000pyIOBaHUS U OLICHKU Ka4yeCTBA MPEAOCTABIIAEMBIX YCIYT.

Baaners:

- HaBbIKAMHU BHEJIPEHUS CHCIUAIBLHOIO IMPOTPAMMHOTO OOECIeUYeHUs s
ycTpoTB MHTepHeTa Bemiel, u(poBOro mporpaMMHOTO yIpaBiICHUS Ha S3bIKAX
BBICOKOTO U HU3KOT'O YPOBHEH;

- HaBBIKAMHU TMPOBEJEHUS OKCIEPUMEHTAIBHBIX pabOT MO MpPOBEpPKE
JOCTHKUMOCTH TEXHUYECKUX XaPaKTEPUCTUK, PATUOIIEKTPOHHOM aIlmapaTypsl.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OOmast TPYJIOEMKOCTh AMCIHUILIUHBI (Moxynsi) coctaBiasier 3 3.e. (108
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 24 24
B ToMm uncne:

3aHsATHS JIEKIIMOHHOTO TUIIA 8 8

3aHATHS CEMUHAPCKOTO TUMA 16 16

3.3. O6veM mgucHUIIMHBI (MOAYJs) B (hOpME CaMOCTOSITENFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (M) JTULAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TPU NPOBEACHUU
MIPOMEXKYTOUYHOM aTTECTAIIMU COCTaBIseT 84 aKkaJeMHUeCcKUX vaca (OB).

3.4. IIpu 0Oy4eHuu o MHAMBUAYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4Y€HHH, 00BbEeM TUCHMIUIMHBI (MOYJIsI) MOXKET ObITh peaTn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuXxcs, a Takxke B (hopme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIAMH, IPUBJIEKAEMBIMH K peain3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU NPOBEAECHUN IPOMEKYTOUYHON aTTECTALMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

OcHoBblI ceTeil nepenaun 1aHHbIX B [oT.
PaccmarprBaeMble BONIPOCHI:

UYro takoe 0T 1 KaKOBBI €70 OCHOBHBIE KOMITIOHEHTBI
[IpuHIMIB paboOTHI CeTel nepenayu JaHHBIX

Tunsl ceTeBBIX apXUTEKTYp Ucnonb3yroTed B [oT

[TIpotokonsl nepenaun naHubix B [0T.

PaccmaTprBaemble BOTIPOCHI:

IIpoTokonsl, kKoTopeie Hanboiee pacupocrpaneHsl B [oT (manpumep, MQTT, CoAP, HTTP)
[Ipenmy1mecTBa ¥ HEIOCTATKH PA3IMYHBIX IPOTOKOJIOB

Kak BeIOpaTh moaxoasmuii MpOTOKO AJIs1 KOHKPETHOTO TIPHII0KEHHS

bezomacuocts ganHbix B [0T

PaccmaTtpuBaeMble BOIIPOCHI:

Yrpo3ssl 6e3omacHocTH, cyecTByomue B loT-cucremax

Ob6ecneueHne 3alUThl JAHHBIX TIPH Nepeayue

Kakue metonpl midpoBanus 1 ayTeHTH(QUKAIIMA MOKHO HCIIOJIb30BaTh

CoBpemeHHbIe TEXHOJIOTUU U cTaHaapThl B 10T.
PaccmaTprBaemble BOTIPOCHI:

Texuonoruu LPWAN u Zigbee ucnons3yromuecs B [oT

KakoBbI HX XapaKTEpPUCTUKH U 00JIACTH NPUMEHEHNUS STHX TEXHOIOTHH
Kax uHTerpupoBaTh HOBBIE TEXHOJIOTUH B CYLIECTBYIOIIUE CUCTEMBI

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Hactpoiika 1 KoH(puUrypamus ceTeBblX yCTPOUCTB.
PaccmarpuBaembie BOIPOCHL:

Hactpoiika mapmpyTtuzatopa 1t padotsl ¢ loT-ycTpoiictBamu
Kakne mapameTpsl ceTH HEOOXOJMMO yUUTHIBATh NPU KOH(PHUTYpan
Kaxk nporectupoBaTh NOAKIIOYEHHE YCTPOUCTB K CETU

Pa6ota ¢ mpoToxoiom MQTT.

PaccmarpuBaemble BOIPOCHL:

YcraHoBka u HacTpoiika 6pokepa MQTT

Kak pa3paboTats nmpocToe MpuIoXKeHne sl OTIIPABKH M NOIy4deHUs coobmenuit yepe3 MQTT
Kak ncnonp3oBate paszmmaasie ypoBHE QoS B MQTT

Ucnonp3oBanne CoAP miist nepenaun T1aHHBIX.
PaccmarpuBaeMble BOIPOCHL:

VYcranoBka u HacTpoiika cepsepa CoAP

Peanusanus B3aumoaencTBus Mexay KIneHToM U cepsepoM CoAP
Kaxue npeumymectBa npenocrasisier CoAP no cpasuenuto ¢ HTTP




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

be3zonmacnocts nanubix B [0T.

PaccmarpuBaembie BOIIPOCHL:

Peanuzanus mudpoBaHus TaHHBIX IPU Nepeade

Kak HacTpouTh ayreHTHdUKanmo yctpoicTs B loT-cucremax

Kakune nHCTpyMEHTHI MOYKHO MCIIOJIB30BATh JUISl aHAJIN3a YSI3BUMOCTEH

Pabora ¢ Zigbee u qpyrumu 6ecipoOBOIHBIME IPOTOKOJIAMU
PaccmarprBaeMbIe BOIIPOCHL:

Hactpoiika cetn Zigbee 1 MoIKIFOYEHHE YCTPOHCTBA

Kakwne ciierapun uctionszoBanust Zigbee B [oT Hanboiee pacpocTpaHeHbI
Kak ynpaBiate ycrpoiictBamu B ceTH Zigbee ¢ TOMOIIbI0 KOHTPOJLIEpa

Ananu3z npousBoauTeIbHOCTH ceteit [oT

PaccmarpuBaembie BOIIPOCHL:

TectupoBanue ckopoctu nepenayu nanubix B [oT-cucremax

KaKI/IC METPHUKHU IMTPOU3BOAUTCIIBHOCTHU CICAYCT YUUTHIBATH

Kak ananm3upoBaTh BIUSHHAE PA3IUYHBIX (PAKTOPOB HA MPOM3BOJUTEIHHOCTD CETH

Nurerpamus LPWAN B loT-cucremsr

PaccmaTprBaemble BOTIPOCHI:

Hactpoiika ycrpoiicta ast pabotsl ¢ LPWAN (manmpumep, LoRa)

Kaxk o6ecneunts cBsizb Mexy LPWAN u apyrumu cersimu

Kakue npumeps! npumeneHuss LPWAN B peasbHBIX CLieHapHUsIX CYIIECTBYIOT

Pa3zpabotka loT-npuioxeHuii ¢ UCIOIB30BaHUEM 00JIAYHBIX IIATHOPM
PaccmaTtpuBaeMble BOIIPOCHI:

Kaxk Be1Opats obmauynyto matgopmy mist loT (manpumep, AWS, Azure, Google Cloud)
Kak uaTerpupoBats loT-ycTpoiicTBa ¢ 06Ia4HBIMU CEpBUCAMH

Kakne nHCTpyMEHTHI MOXHO HCIIOJIB30BATh IS BU3yaln3aluy JaHHbIX u3 loT-ycTpoiicTB

4.3. CamocrosiTenbHas padoTa 00y4darOIIMXCs.

/o

Bun camocrosTensHo# paboTh

CamMocTosATeIbHOE N3YUEHHE U KOHCIIEKTUPOBAHUE OTAEIbHBIX TEM YUeOHOI
JIUTEPATYPBI, CBSI3BIHHBIX C Pa3AeIIaMH TACIHAILINHBI

Pabora ¢ 1eKIIMOHHBIM MaTepHaIOM

IToaroroBka k MPAaKTUYICCKUM 3aHATUAM

IToaroroBka k TCKYILIEMY KOHTPOJIIO

g | W DN

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALUH.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Ne
0 /; bubnuorpaduueckoe onucanue Mecro nocryna
1 | Koznos, A. M. O6paboTka noTokoBoif nHpopmarmu | https://e.lanbook.com/book/311372

WNurtepuer-Bemeit : yuebHoe nocobdbue / A. M. Koznos,




U. JI. Korunesen, 1. A. IBanoBa. — Mocksa : PTY
MUPDA, 2022. — 127 c.
2 | OcHoBbl mpoekTupoBanus ceteil u cucrem «Murepuer | https://e.lanbook.com/book/438290

Bemei» : yueoHoe nmocodue / T. B. Ky3smuna, C. 1O.
benkun, C. b. Tamanos, M. 1O. IlInona ; mox
penakuuei T. B. Ky3pmunoit. — Ywura : 3261V, 2023.
— 127 ¢. — ISBN 978-5-9293-3265-4.

3 ['nmymak, E. B. Beenenue B UntepHer Beei : https://e.lanbook.com/book/438290
yuebnoe nocodue / E. B. I'mymak, A. B. KynpusHos.
— Cawmapa : Camapckuii yausepcurer, 2023. — 104
c.— ISBN 978-5-7883-2010-6.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

Nudopmanmonnsiii  mopranmn  HayuHas  snexkTpoHHas — OuOimoTeka

eLIBRARY.RU (www.elibrary.ru);

Enunas komnekmust mudpoBsix oOpazoBaTenbHbIX pecypcoB (http://window,

edu.ru);

Hayuno-texaunueckas oubnuorexka PYT (MUUT) (http/library.miit.ru);

[TouckoBbie cucteMbl <«SlHAEKC» JUJIT  JOCTyNa K TEMaTUYECKUM

MH(OpPMaALIMOHHBIM pECYpCaM;

DONeKTpOHHO-OMOMMOTeYHass ~ cucTeMa  m3daTtenbeTBa  «Jladby — —

http://e.lanbook.com/;

DeKTPOHHO-0MOIMoTeyHas cucrema ibooks.ru — http://ibooks.ru/;

DJeKTPOHHO-0MOIHoTeuHas cucteMa «Y MIL» — http://www.umczdt.ru/;

DekTpoHHO-0nbInoTeuHas cucrema «BOOK .ru» — http://www.book.ru/;

DIeKTPOHHO-0MOIMOTeYHAS cucTeMa «ZNANIUM.COM» —

http://www.znanium.com/

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IPOrpaMMHOr0 OOecrnedeHus, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

1. Onepanuonnas cuctema windows microsoft office 2003 u BbiE;
2. bpaysep Internet Explorer 8.0 u Bbiie ¢ ycranosineHHbiM Adobe Flash
player Bepcuu 10.3 u BbiLLIE;

3. Adobe acrobat.

8. Ommcanme MaTepHAIBHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIECca MO AUCIUTITHHE (MOIYIIIO).



YueOHble ayIUTOPUU ISl TMPOBEACHUS YUYEOHBIX 3aHATHM, OCHAICHHbBIC
KOMITHIOTEPHOU TEXHUKON M HabOpamMu JIEMOHCTPAITMOHHOTO 000PYT0BAHMSI.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

3auet B |1 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHOU
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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