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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEH ITPOI'PAMMBI TACHUIIJINHBI
OIl.12 UHTEPHET BELIEH

1.1.MecTOo JUCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeIbHONU IPOrpaMMBI:

Pabouas nporpamma qucuuruabl OI1.12 MHTEpHET Beliel sSBISeTCs 4acThio 00pa3oBaTeIbHON
nporpammsl (OIT) CKT (¢) CIIOI'YT B coorBerctBuu ¢ ®I'OC CIIO no cnenuaibHOCTH
11.02.18 Cuctemsl pagrocBsi3u, MOOMIIBHOM CBSI3U U TEJIEPaUOBEIIAHM.

Pabouas nporpamma coctaBieHa /i 04HON HOpMbI 00yUEeHHUS.

1.2.1lenp u nuaHupyeMble pe3yibTaTbl OCBOCHHS IUCHUTUIMHBL:

Copneprxane JUCHUILTMHBI OPUEHTHPOBAHO HA MOJATOTOBKY CTYJICHTOB Ul OCBOCHHUSI 0a30BBIX
3HAHUW KOHUENIMU U OCHOBHBIX NpuHIMNoB loT u oBnaseHuto cienyromumMu npodeccuoHaabHBIMU
(ITK) u o6mumu (OK) KoMIeTeHIusAMHI:

IIK 1.3. IIpoBOauTh JIUArHOCTMKY M MOHUTOPHHI CET€H pagUOCBS3M, MOOWJIBHON CBS3M |
TEeJEeBEIaHus.

IIK 1.4. KoHTpoimMpoBaTh Ka4yeCTBO MPEIOCTABICHHUS YCIYr PaauOCBs3U, MOOWIBHOW CBSI3U M
TEeJEeBEIaHus.

[1K 2.4. UncTaniupoBaTh U HACTPAUBATh KOMITBIOTEPHBIE TUIAT(HOPMBI 71l OPraHU3AIMH YCIYT CBSI3U.
OK 01. Beibupats crocoOsl pemeHus 3a1ad NpoQecCHOHATbHON NeSTETbHOCTH, TPUMEHHTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcrone30BaTh COBPEMEHHBIE CPEACTBA TMOMCKA, aHATN3a M MHTEPIPETalud HHGOPMAIHUA U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH I BHIOTHEHUS 33/1a4 MPOodeCCUOHATLHON e TEIbHOCTH.

B pe3ynbrare ocBO€HUS AUCHUIIINHBI CTYACHT JOJIKEH YMETh!
VY1 - npou3BOAUTE BBIOOP MPOrpPaMMHBIX I1aT(HOPM U HHCTPYMEHTOB AJ1s pa3paboTku mpoekTos loT;
VY2 - pa3zpabarbIiBaTh UMUTALMOHHYIO MOJIENb C y4aCTHEM YMHBIX YCTPOWCTB;
VY3 - npou3BoaUTh KOH(OUIYPUPOBAHUE U YCTPAaHEHHE HEHCIIPABHOCTEH MOJyJICH TEXHOIOTMYECKOIro
o0opymoBaHUS;
VY4 - BecTH IPOU3BOJCTBEHHYIO JOKYMEHTAIHIO;
VY5 - npousBOIUTH BHIOOP ONTHMAJIBHOIO pexuMa paboThl W pacyeT MPOMYCKHOM CIIOCOOHOCTH
U(POBBIX CUCTEM PATUOCBSA3U U BEILIAHMUS;
VY6 - paccUUTHIBaTh ApaMETPbl TUIIOBBIX AIEKTPUUECKUX CXEM U 3JIEKTPOHHBIX YCTPOICTB;
VY7 - NIpOU3BOANUTE U3MEPEHUSI OCHOBHBIX JIEKTPUUYECKUX XapaKTEPUCTUK 000PyI0BaHMS paJHOCBsI3Y,
MOOUJIBHOW CBSI3M M TeJEBELlaHusi, 00pabaTbIBaTh pe3yJNbTaThl M3MEPEHHH M YCTaHABIMBATh MX
COOTBETCTBHE JIEHCTBYIOIIMM HOPMAaTHUBAM;
V8 - mpou3BOAUTH HACTPOWKY HHTEJUIEKTYaJbHBIX MapamMeTpoB O0OpPYIOBaHMS TEXHOJIOTMYECKHX
MYJIbTUCEPBUCHBIX CETEH;
VY9 - uHCTANIMPOBATh U HACTPAMBATh KOMITbIOTEPHBIE MIAT(HOPMBI JJIs1 OPraHU3AIMH YCIYT CBSA3H.

B pe3ynbrare ocBOE€HUS AUCHUIIINHBI CTYAEHT JIOJIKEH 3HATh!
31 - 6a30Bble MOHATHUS, APXUTEKTYPY U TEXHOJIOTUH opranu3zauuu loT;
32 - OCHOBHBIE KOMIIOHEHTHI anmnapatHoro odecneuenus [oT;
33 - cmocoObl mepenaud JaHHBIX B OecrpoBoiHBIX ceHcopHble ceTsx (WSN), mporokonsl u
TEXHOJIOTUH Tiepenaun JanHbeix B WSN;
34 — oOuiye MPUHIUIBI MEXMAIIMHHOW KOMMYHHKaruu M2M, KOMMYyHHKallMd Majloro pajauyca
neiicteust NFC, npombIliuieHHbIe ceTu Ais peanusanuu M2M;
35 - OCHOBHBIE XapaKTePUCTUKU 00ayHbIX BeuuciaeHui loT, moienu oOcmyxuBaHus.
36 - cTaHAapTHl ¥ TEXHOJOTHM Niepefadu AJaHHbIX B [0T;
37 - TexHonoruto paauodactotTHoit uaeHTudukanus RFID, o6nactu npumenenust RFID-Texnonoruii;
37 — OCHOBHBIEC MepBI 0€30MacHOCTH JyTsl yeTpoucTB [oT;
38 - oOcHOBHBIE (PYHKIIUIT CUCTEMBI PE3EPBHOTO NMUTAHMUS;
39 - mpouenypsl KOHPUTIYpUPOBaHMSI M yCTPAHEHHUS] HEUCHPABHOCTEH MOIyJell TEXHOIOTHYECKOTO
000pynOBaHUS;



310 - mpouenypsl pe3epBHOTO KONUPOBAHUS M BOCCTAHOBJIEHUS MOMYJIEH TEXHOJIOTMYECKOTO
000opyI0BaHUS;

311 - mpaBuiia TEXHUYECKOW IKCILTyaTalluu 000PYTOBAHUS CHCTEM PATUOCBSI3U, MOOMIBHON CBSI3U U
TeJeBeIlaHus;

312 — BUABI, CPEACTBA U MEPUOJAUYHOCTD MPOBEACHUS TEXHUYECKOTO KOHTPOJISI CUCTEM PaJHOCBI3H,
MOOUJILHOM CBSI3U U TEJIEBEILaHuUs;

313 - mpUHIMITEI OPTAHU3AINUY TIEpeIavn rojioca U BuaeonHdopmanuu mo cetsm IP;

314 - npunnunel noctpoenus cereid NGN, LTE, 5G;

315 - BO3MOXHOCTH TMPEAOCTABIICHUS] YCIYr CBA3UM CpPEACTBAMHU CETEHl BBICOKOCKOPOCTHOTO
aOOHEHTCKOTO0 JI0CTYIa;

316 - nelcTByIOIIME HOPMBI HAa SKCIUTYaTallMOHHBIE MOKA3aTEIN KaHaJIOB U TPAKTOB.

2. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

2.1. O6bem obmenpodeccunonanbHoi aucrumiuasl OI1.12 MaTepHeT Bemield W BUABI Y4eOHOMH

paboThl
O6beM yacoB
Bun yae6HO# paboThI Ounas Gopma oOyueHHS
BapHaTUBHAs 4acTh

MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 48
OO0s13aTenbHas aynuTopHas yuaeOHast Harpy3ka (Bcero) 48
B TOM YHUCJIC:
JIEKLIUA 24*
MPAKTUYECKHUE 3aHITUS 24
[IpomexxyTouHast arrecrauus - 7 cEMeCTp 2%

g depeHIIMpOBaHHbBIN 3a4eT (TECTUPOBAHUE)

*[IpoMexyTouHas aTTecTalus B / CEMECTpE MPOBOJUTCS 3a CUET YacCOB JIEKIIMOHHOW Harpy3ku




2.2. Temarudeckuii njaH u cogep:kanue qucuunaudabl OI1.12 UnTepHeT Belei

HaumeHoBaHue Coaepsxanue yueOHOro MaTepuaJia, NPAKTHYECKUX 3aHATHIA, CAMOCTOSITEIbHOI padoThI CTY/IEHTOB Oo0bem | ®opMupyemble
pa3/iesioB H TeM 4acoB KOMIETEeHIH
Tema 1. OcHOBHEIE 1. bazopeie mpunnuner  [0T. Crampaptuzanus [oT. CnocoObl  B3auMONEHCTBUS C  WHTEPHET-BEIAMHU. 2 TIK 1.3.
TTOHATHUS ¥ 007aCTH Baumogpeiicteue [oT ¢ nmepcieKTHBHRIMU HH()OKOMMYHHUKAITMOHHBIMHA TEXHOJIOTHSIMHU. IIK 1.4.
npuMeHenus loT 2. O6mactu nmpumenenus [oT. [Ipoxykrer u yemyru [oT. loT-npunoxenns. 0T B TeeKOMMYHUKAITHOHHONW OTPaCIIH. 2 OK 01.
(4 1) OK 02.
1. Ypoeuu apxurektypsl [oT. YpoBeHns natunkoB B coctaBe apxuTekTypsl loT. Cencopusie arperatopsl. OyHKIHH 2 IIK 1.3.
ceteBoro ypoBHs [oT. Cayx6a ynpasnenus B apxurekrype loT. [Ipukiantoii yposens loT. IIK 1.4.
Tema 2. Apxurektypa | 2. OcHOBHbBIE KOMIIOHEHTHI annapatHoro obecneuenus loT. 2 OK 01.
IoT IIpakTHyeckue 3aHATHS: 4 OK 02.
(84) 3. [Ipaktiueckoe 3anstie Ne 1. M3yuenume ammaparHoit miatdopmer Iskra JS. LludpoBbie M aHaIOroBbie 2
BXOJbI/BBIXOIBL.
4, [Tpaktuueckoe 3anatue Ne 2. UteHue nanHeIx ¢ kiaBuatypsl U BeiBoJ Ha JKK-aucmiei. KogoBsiii 3aMoOK. 2
1. O6mue monoxenns texHomorun loT. O6naunpie BerumcneHwuss [oT, OCHOBHBIE XapaKTEPUCTUKH, MOJEIN 2 IIK 1.3.
00CITyKIBaHMS. IIK 1.4.
2. | BecipoBoambie cencopubie cetd. Obmactu npumenenus RFID-texHomoruit. V3iabl 6eCripoBOIHON CEHCOPHOM 2 OK 01.
cetr. Crioco6b mepenaun nanubix B BCC. IIpotokossl u TexHosioruu nepenaun nanHbix B BCC. Tumsl y3ioB OK 02.
BCC. Tunossie apxurektypsl u Tononorud bCC. Pexxumer paboter BCC. IlpoTtokomnst mapmpyTmsanmu B bCC.
Conpspxenne bCC ¢ cetsimu 00IIIeTo MOJIb30BaHUsI.
3. Pannouacrotnas uaentugukanus RFID. O6mue cBenenus o paguodyactoTHod uiaeHTudukarmu RFID. Metku 2
Tema 3. Texuomaoruu RFID. CuntsiBarommue ycrporictea RFID. CoBpemMeHHOE COCTOSTHUE U NIEPCIIEKTUBEI pa3BuTHs TexHomoruu RFID.
IoT Ob6nactu npumenennss RFID-TexHonorui.
4, MexmamuaHble KOMMyHUKanmd M2M. OOmme npuaiunel M2M. Craspaptuzanus M2M. KommyHHUKarmm 2
(18 u) Masoro paauyca aeiictus NFC. IIpombinuieHHsIe ceT s peanusanuu M2M.
IMpakTHyeckne 3aHATHS: 10
5. [IpaxTrueckoe 3anstue Ne 3. PaGora ¢ qaTynkaMu TeMIiepaTypbl, BIQXHOCTH. MeTeoCcTaHIusI. 2
6. I[Ipaktuueckoe 3anstue Ne 4. [lepenaya nHpopMaimu ¢ 1aTaukoB mo Wi-Fi. 2
7. [Tpaktuuaeckoe 3ausitue Ne 5. Padora ¢ GPS-moynewm. 2
8. [Mpaktuueckoe 3anstue Ne 6. Pabora ¢ OmOmmortekod kpunrorpaduvecknx (QYHKIHUHA (TeHepanusi KIroueH, 2
BBIYMCIICHHE 3HAYCHNUN Xenl-(OyHKINH, anmapaTHoe mudpoBaHue).
9. I[NpakTryeckoe 3ansTHe Ne 7. OTnpaBka KOMaHa M MOHUTOPHHT coctostHust 4epe3 SMS ¢ nomomsio GPRS Shield. 2
Tema 4. Cranmaptsl u 1. Kiaccudukaius texnonaoruii nepemaun nanueix B IoT. Wi-Fi, Bluetooth, RFID, LPWAN, LTE, 3G, 2G, NFC, 2 TIK 1.3.
TEXHOJIOTHH Nepeaun ZigBee, Li-Fi, Z-wave, LoRa u ap. TIK 1.4.
naHHbIX B [oT OK 01.
(10 v) OK 02.




2. Crangaptel W npoTokoibl nepenadn gaHHbiX B [oT. Crammaptel IEEE Std 802.15.4; ZigBee; 6LoWPAN; 2
WirelessHART; ISA100.11a; Z-Wave; Bluetooth Low Energy; cemeiictBo cranmapro IEEE 802.11; cranmapr
DECT ULE. IIporoxor MQTT.
TpaKkTHYeCcKHe 3aHATHS: 6
3. [Ipaktrueckoe 3ansatue Ne 8. CuntrsiBanue u 3anuck nHpopMmannu RFID-kapT u MeTOK, 0OMEH JaHHBIMU C 2
JIpyTHMH ycTpoicTBamu ¢ momotnibio ckanepa RFID/NFC.
4, IIpaktraeckoe 3anrstre Ne 9. Ilepemaga nadopmanmu 1o bluetooth. 2
5. IIpaktrueckoe 3amstre Ne 10. BeiBog wHpOpMAmuu C MAaTYHKOB, OTIpPaBKa YBEIOMJICHHH Ha TelnehoH C 2
NOMOIIIBI0 MecceHukepa telegram.
1. Amnanu3 6e30macHOCTH TeXHOJOrui MHTepHeTa Bemel. Knaccngpukanms yrpos loT. loT-kpumunanucTika. 1 IIK 1.3.
[IK 1.4.
Tema 5. Ee3onva (;H,T,CTI’ 2 ITpoGieMbl G€30MaCHOCTH TEXHOIOTMit MHAycTpransHoro IoT. Kinaccudukarys yrpos HHIyCTPUATBHOTO 1 OK 01.
TEXHOTIOTHH 10 WuTepHera Beleii. PaspaboTka Mep 6€30IIaCHOCTH U1 yCTPOMCTB HHTEPHETA BEILEH. OK 02.
(64) IIpakTnyeckune 3aHATHS: 4
3. IIpakTudeckoe 3ansaTre Ne 11. MccnegoBanne NpUHIMIIOB peaTH3aIH ATAKU «IEIIOBEK-TIOCEPEIIMHEY. 2
4. IIpaktuueckoe 3anstue Ne 12. VcclienoBaHue aTaku «IOAMEHA JOBEPEHHOTO MOJIb30BATENIS. 2
[TpomesxyTounas arrectauus - 1udepeHIMPOBAHHBIN 3a4eT (TECTUPOBAHKE) 2
Bcero: 48




3. YCJOBUS PEAJIN3ALIUA PABOYEN ITPOI'PAMMBI TUCHUIIJINHBI
OIL.12 UHTEPHET BEIIEN

3.1. TpeGoBaHusI K MUHUMAJILHOMY MAaT€pUAIbLHO — TEXHUYECKOMY 00ECIIEUCHUIO.
Peanuzanust mporpamMMbl AUCHUIUIMHBI OCYIIECTBISIETCS B JabopaTopuu TereKoMMyHUKAITMOHHBIX
CUCTEM.
O6opynoBanue naboparopuu U paboOUNX MECT JTabOpaTOPHUU:
- IOCa/I0YHbIE MECTa MO0 KOJUYECTBY CTYACHTOB;
- pabouee MecTO IpenoaBaTelis.
TexHuueckue cpeacTBa 00ydeHHUs:
- KOMIBIOTEPHI B KOMILJIEKTE (CHCTEMHBIN OJI0K, MOHUTOP, KIIaBUATypa, MAHUIYJISATOP «MBIIIbY») — 5 IIT:
1.Ilepconanpusiii kommnbiorep DualCore/2G Ram/500Gb - 1 .
2. Ilepconanbhsbiii komnbtorep DualCore/2GRam/500GbHDD/Keyboard/mouse — 1 .
3. Ilepconanpusiii kommnporep DualCore/2GRam/500GbHDD/Keyboard/mouse — 1mr.
4. Ilepconanbusiii kommbsroTep DualCore/2GRam/500GbHDD/Keyboard/mouse — 1 .
5. Ilepconanbupiii kommbioTep DualCore/2G Ram/500Gb — 1 mi.
- JJOKaJIbHAsl CETh TOTIOJIOTHH «3Be371a» ¢ BbIXxoaoM B MHTepHeT — 100 MOuT/C
- KOMILIEKT IPOEKIIMOHHOr0 00opynoBanus (riasMennas nanensPHILIPS 46” — 1 mr.)
Muxkpoxontposuiep (ruargopma) Iskra JS (taxtoBas yacrora: 168 MI'; 00béM Quieni-namsTu:
1024 Kb; 00béM daem-mamsatu 1 xpaHeHus nporpammsel: 256 Kb; 06séM SRAM: 192 Kb; noptos
BBOJIa-BbIBOJIa Bcero: 26; nonoiuutenbHo Troyka Slot Shield v2).
CreunanabHOE TPOrpaMMHOE 0OeCIIeUeHHE:
1. Espruino Web IDE - mratHas cpena ajisi nporpaMMHpOBaHHs, OOHOBJICHUS U OTJAJKU ILJIaT
Iskra JS u Espruino.
Hemo-Bepcuu muatdopm uatepueta Beniet (IoT):
2. MTC MoOuibHble COTPYAHHUKH. 4.
3.KasperskyOS. MukposiziepHasi OnepanuoHHas CHCTeMa Ui MOAKIIOYEHHBIX K HHTEPHETY
BCTPAaUBAEMBIX CUCTEM C BHICOKMMHU TPEOOBAHUAMH K WH(POPMAIIMOHHOM 0€3011acHOCTH.
4 MAKC OCPB, omnepanuoHHas cucTeMa pealbHOTO BPEMEHU I BCTPAMBAEMBIX CHCTEM
HHTtepHeTa Bemen: yMHBIX YCTPONCTB, IUIF030B U aBTOHOMHBIX KOMIIOHEHTOB.
5. Mera®on M2M-MOHUTOPUHT, OHJIAWH-CEPBUC Ui KOHTPOJS paboThl MojakIO4YeHHBIX [oT-
YCTPOMCTB, MO3BOJSIONUIMI MperoTBpalliaTh cOOM M ONTHMHU3MPOBATh PACXOJ]l CPEACTB HAa MOOUIIBHYIO
CBSI3b YMHOT'0 000pY/IOBaHHUS.

3.2.npopmanrionHoe obecrieueHue 00y4eHus
[lepeueHr pexkoOMEHIyeMBIX y4e€OHBIX W3/laHuM, VIHTEepHET- pecypcoB, JIONOJHUTEIbHOMN
JUTEPATYPHI.
OCHOBHBIE UCTOYHHKHU:
JUIsl IPENOJaBaTeIIeH:

OU1.Koznos, A. M. O6paboTka nmotokoBoil nHpopmannu MHTEpHET-BelIeH : yueOHOe mocobdue /
A. M. Koznos, 1. JI. Kotuneseu, . A. UBanoBa. - Mocksa : PTY MHUPDBA, 2022. - 127 c. - Tekcr :
ANIEKTPOHHBIH // JlaHb : anmekTpoHHO-OMOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/311372.
- Pexxum nocTyna: s aBTOpHU3. MOJIB30BATENEH.

ON2.JIn, I1. Apxurektypa unrepHera euieit / I1. JIu ; nepeBon ¢ anrnmiickoro M. A. Paiitmana. -
Mocksa: JIMK Ilpecc, 2020. - 454 c. - ISBN 978-5-97060-784-8. - Tekcrt : anexktpoHHbI# / Jlanp :
aeKTpoHHO-Onbmoteunas cucrema. - URL: https://e.lanbook.com/book/345134. - Pexxum goctyma: mist
aBTOPU3. MTOJIb30BATENEH.

OU3.Poroxuukos, E. B. IIpoekTupoBanue cuctem OecpOBOJHOW CBSI3M M MHTEpHETA BelIei:
MeTonudeckue ykazanus / E. B. Poroxxuukos, 3. M. [Imutpues, K. B. /lunouenko. - Mocksa : TYCVYP,
2023. - 42 c.- Tekcr: onexTpoHHbIH / JlaHb: »nekTpoHHO-OMONMMoOTEeYHass cuctema. - URL:
https://e.lanbook.com/book/394112. - Pexxum moctyma: Ui aBTOPHU3. TOJIb30BATEIEH.



Jns cTy1eHTOB:

OU1.Kozmos, A. M. O6paboTka nmotokoBoii nHGopmanun MHTEpHET-Bemiel : yueOHoe mocobdue /
A. M. Koznos, U. JI. Korunesen, 1. A. UBanoBa. - Mocksa : PTY MUPDA, 2022. - 127 c. - Tekcr :
9JIeKTPOHHBIN // JlaHb : smexkTpoHHO-OnOmmoreunas cuctema. - URL: https://e.lanbook.com/book/311372.
- Pexkxum pgocTyna: Uit aBTOpHU3. MOJIb30BaTeNeH.

ON2.JIu, I1. Apxutektypa untepHera Bemiei / I1. JIu ; mepeBox ¢ anrmuiickoro M. A. PaiitmaHa. -
Mocksa: JIMK IIpecc, 2020. - 454 c. - ISBN 978-5-97060-784-8. - Tekcr : anexkrponHnsiii / Jlavp :
aJeKTpoHHO-OMbmoTeynas cucrema. - URL: https://e.lanbook.com/book/345134. - Pexxum goctyma: st
aBTOPU3. IIOJI30BATEIICH.

ON3.PoroxuukoB, E. B. IlpoektupoBanne cucteM OECIpPOBOJAHON CBS3M U MHTEPHETA BEIICH:
MeTonudeckue ykazanus / E. B. Poroxxuukos, 3. M. [Imutpues, K. B. /lunouenko. - Mocksa : TYCVYP,
2023. - 42 c.- Tekcr: onekTpoHHbId / JlaHb : 31EKTpOHHO-OMOMMOTe4Has cuctema. - URL:
https://e.lanbook.com/book/394112. - Pexxum poctyma: Ui aBTOPHU3. IOJIb30BATEIICH.

JlomoTHUTETHHBIE UCTOYHUKHU
Jns mpenogaBarenei:

JIN1.Bunapckuit, fI. C. Web-anmnukanuu B IHTEpHET-MapKETUHTe: POSKTUPOBAHUE, CO3/IaHUE 1
npuMeHeHue : npaktuueckoe nocodue / A.C. Bunapckuii, P.J1. I'yrrapi. - Mocksa : UHOPA-M, 2023. -
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DNEKTPOHHBIE PECYPCHI

1. MuHHCTEPCTBO U(PPOBOTO pa3BUTHSA, CBSI3U ¥ MacCOBBIX KOMMYHUKAITUI
Poccwuiickoit denepanuu [ DNeKTpOHHBI pecypc]: obuIumanbHbl caiiT. - Pexum nocryma: http://
https://digital.gov.ru/ru/ /, cBOOGOIHBIIA.

2. CoBpeMeHHbBIE TeJeKOMMYHUKau Poccun [DeKTpOHHBII pecypc]: oTpacieBoin
UH(POPMAIMOHHO-aHAIUTHYECKUH  OHJIAMH-)KYpHAJL. - Pexum JOCTyma:

http://www.telecomru.ru/, cBOGOAHBIA.

[TnaTdopmer natepuera Bemiei (IoT):

3. MTC MobuneHble coTpyauuku. OOnauHas miaTdopma A KOHTPOJISA, OpraHU3alMd |
KOOPJIMHAIIMK Pa3be3qHOr0 MepcoHana, - Pexxum qocryna: https://ms.mts.ru/.

4. Rightech IoT Cloud. beckonoBas (no-code) loT-mmardopma miast ObICTPOrO CO3TaHUS
NPUKJIAJIHBIX IPOEKTOB MHTEPHETA Bellei, - Pexxum goctyma: https://soware.ru/.

5.KasperskyOS. MukposiiepHas omnepalMoHHas CHUCTEMa JJs TOIKIIOYCHHBIX K HHTEPHETY
BCTPAMBAEMbIX CHCTEM C BBICOKMMH TpeOOBaHUSAMH K HWHGOpPMAIMOHHON Oe3omacHOCTH, - Pexum
noctyna: https://soware.ru/products/kasperskyos.

6.MAKC OCPB, onepainuonHas cuUCT€Ma peaJbHOIO BPEMEHU JI1 BCTPAUBAEMBIX CHUCTEM
HHTrepHeTa Beled: yMHBIX YCTPOMCTB, LUIKO30B M ABTOHOMHBIX KOMIIOHEHTOB, - Pexum pgocryna:
http://www.astrosoft.ru.

7. Mera®on M2M-MOHUTOPHUHI, OHJIANH-CEPBUC IJIsi KOHTPOJIA PabOThl MOAKItOYeHHbIX [0T-
YCTPOMCTB, MO3BOJSIONUIMIN MpEeAOTBpamiaTh cOOM M ONTHUMU3UPOBATH PACXO] CPEACTB HA MOOHIBHYIO
CBs3b YMHOTO 000pymoBanus, - Pexxum noctyna: https://corp.megafon.ru/about/.

8.MTC IoT. Ilnatdopma, onnaitH-mnaTdopMma AJis ypaBiIeHHs YCTPONUCTBAMU UHTEpHETA BellleH U
peanu3ani  KOMIUIEKCHBIX OTpAcieBBIX OW3HEC-pelIeHHH, TPeOyIOIUX YIpaBICHUS YMHBIMH |
IOKIFOYEHHBIMU aKkTHBaMu, http://www.mts.ru.

9. Alibaba Cloud, obmauHoe perieHue i MOCTABIIMKOB M MHTErPATOPOB HMHTEIUIEKTYabHBIX
cuctem wuHTepHera Bemedl (IoT), mo3Bonsromee ObICTPO CO3/4aBaTh CTAOWIbHBIE, DKOHOMHUYHBIE U
Hajnexubie pemenus, (Kurait), - Pexxum mocryma: http://www.alibabagroup.com/en/global/home.

10.Alphalogic, loT-mnardopma, mo3Bosstomas CoO3MaBaTh €AMHYIO CpPEIy MOHHUTOPHUHTA U
yIIpaBJICHUS TPH WCIOJIH30BAHUU MHOKECTBA PAa3HOOOPA3HBIX amlapaTHBIX CUCTEM, - Pexum pocryna:
http://www.alphaopen.com.

11. Hentp VYmnpaBnenuss M2M, oGnaunas muatdopMa [Uisl yIpaBiIeHHUS MNOJIKIIOYEHUSIMH U
CETEBbIM COEMHEHNEM YMHBIX YCTPOICTB, HCIOJIB3YIOIIUX COTOBYIO CBSI3b KOMIaHuM bumaiiH, - Pexum
noctyna: https://www.vimpelcom.com.

12. Gelios, cucrema [uisi AMCTAHIIMOHHOTO KOHTPOJIS TPAHCIOPTHBIX CPEJCTB CIHEHATbHOIO
Ha3Ha4YeHMs], a TAaK)Ke JIFOOBIX MOOWJIBHBIX M CTAallMOHAapHBIX YMHBIX akTuBOB, (benopyccus), - Pexum
nocryma: http://www.geliossoft.ru.

13. F5 Platform, nminaTdopma mocTpoeHUs U UCTIOIHEHUsI OU3HEC-TIPHIIOKEHUHN IO aHATIU3Y JAHHBIX
C UCHOJIb30BAHUEM AITOPUTMOB MAaIIMHHOTO 00ydeHus. CuctemMa HarpaBlieHa Ha YCKOpEHUE pa3paboTKu
NPUKJIAJHBIX TPUIIOKEHUHN, TOBBIIICHUE YPPEKTHBHOCTH M KYJIbTYPhl OM3HEC-TIPOIIECCOB OpraHU3alNH, -
Pesxxum moctyna: https://factoryb.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JNCHUTIJINHBI

OIL.12 UHTEPHET BEIIEA

KOHTpOJIB U OHOCHKA PpE3yJIbTaTOB OCBOCHHUA IOUCHUIINIMHBI OCYHICCTBJIAKOTCA IIPCIIOAAaBaTCIICM B

mponecce IIPOBCACHUA

IMPAKTUICCKUX

3aHATHI ) TECTUPOBAHUS,

VHIUBUYAJIbHBIX 33JJaHUI, HCCIIEJOBAHUM.

BBIITOJIHCHU A

CTyACHTaMU

Kon m naumenoBanue IIK n OK,
(popMHUpPyeMBIX B paMKaX 0CBOEHHUSI
odmenpodeccuoHaATLHOM
JUCIUILTHHBI

Kpurepun onenkn

MeToabl OlIEHKH

YMETh:
V1 - mpou3BOANTH BEIOOD
MPOTPaMMHBIX IIATPOPM H
WHCTPYMEHTOB IS pa3paboTKu
poekTos 10T;

VY2 - pa3pabaTbIBaTh IMUTAIIHOHHYIO
MOJIEJh C y9aCTHEM YMHBIX
YCTPOMCTB;

3HATH:

31 - 6a30BBIE OHATHUS, APXUTEKTYPY U
TeXHOJIOTMH opranusanuu [oT;

32 - OCHOBHBIC KOMIIOHEHTHI
anmapatHoro obecnedenus 1oT;

33 - crocoObI epeauy JaHHBIX B
OeCIIPOBOIHBIX CCHCOPHBIE CETAX
(WSN), mpoTOKOJIBI U TEXHOJIOTUH
nepenaun 1aHHbIX B WSN;

34 — o01Iue MPUHIMIIEL
MEXMaTMHHOW KOMMYHUKALIUA
M2M, KOMMYHHUKalUU MaJIOro
panuyca nevicteus NFC,
MIPOMBITIUICHHBIE CETH IS
peanuzauuu M2M;

35 - OCHOBHBIE XapaKTEPUCTUKU
o0aunpIX Beraucienuit loT, mogenu
00CITyKUBaHMS.

36 - cTaHIapThl U TEXHOJIOTUU
nepeaadn JaHHbIX B 10T,

37 - TEXHOJIOTHUIO PAINOYACTOTHOU
uneatudukanus RFID, obmactu
npumMmeneHuss RFID-TtexHonoruii;

37 — OCHOBHBIE MephI 0€30I1aCHOCTH
Ju1st yerpoiiets 10T,

- YMEHHE MPOU3BOAMUTH BHIOOP MPOrPaMMHBIX
m1atopM 1 THCTPYMEHTOB IS Pa3padOTKH
npoekToB 1oT;

- yMeHHe pa3pabaThiBaTh IMUTALMOHHYIO MOJICIH C
y4acTHEM YMHBIX YCTPOWCTB;

- 3HaHWE 0a30BBIX MOHATHHN, APXUTEKTYPHI U
TexHoJyioruu opranuzanuu [oT;

- 3HaHHE€ OCHOBHBIX KOMITOHEHTOB alapaTHOTO
obecneuenns loT;

- 3HaHHE CMIOCOOOB Mepeiavun JaHHBIX B
0ecITPOBOTHBIX CEHCOPHBIE CETSIX, MPOTOKOJIBI U
TEXHOJIOTHH Tiepenadn JanHbix B WSN;

- 3HaHWE OOMINX PUHIUIIOB MEXXMAITHHON
KOMMYHUKauu M2M, KOMMyHHUKallud Majnoro
panuyca neictBusi NFC, mpoMBILIIECHHBIX CETEH
U1 peanuzaund M2M;

- 3HAaHHE OCHOBHBIX XapaKTEPUCTHK 00IaYHBIX
Berauciiennit loT, Momenu o0CTyKUBaHUS.

- 3HaHWE CTAHJIAPTOB M TEXHOJIOTUN TIepeadn
naHHbIX B [0T;

- 3HaHHE TEXHOJOTHUH PaJIM0YaCTOTHOM
uneatudukanus RFID, obnactu npumeneHuns
RFID-rexHoI0rMiA;

- 3HaHHE OCHOBHBIX Mep 0€30MaCHOCTH JIJIst
yctpocts [oT.

= BBIITIOJIHCHUC
HpaKTI/I‘IeCKI/IX nu
WHAWBHTY aTbHBIX
3aJaHuH,

- pe3yNbTaThl
TECTUPOBAHUS.

IIK 1.3 AnpMuHHCTPUPOBATH
WHQOKOMMYHHKAITMOHHBIE CETH C
WCIIOJIb30BaHUEM CETEBBIX
MIPOTOKOJIOB

- YMEHHE HaCTPauBaTh M OCYILIECTBIIATh
JUAarHOCTHKY ¥ MOHUTOPUHT JIOKAILHBIX CETEH;

- yMEHHE aJIMUHUCTPHPOBAThH CETEBOE
000pyI0oBaHKE C MOMOILBI0 HHTEp(hEeHCcoB
ynpasnenus (web-unrepdeiic, Telnet, nokanpHas
KOHCOJTh);

- YMEHHE HaCTpauBaTh HHTEIUIEKTyaJIbHbIC
napametpsl (VLAN, STP, RSTP, MSTP,
oTrpaHWYeHHE TOCTYIIa, mapaMeTphl QoS a Taxke
coryacoBanue [P-agpecos corinacuo MIB)
000pYyI0BaHMsI TEXHOJIOTHIECKUX
MYJIbTHCEPBUCHBIX CETEH;
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- 3HAHUE TEXHUYECKUX XapaKTEPUCTUK
CTaHIIMOHHOI'0 000pyIOBaHMS U 000Dy IOBAHHMS
JIMHEHHOTO TpaKTa CeTel MHUPOKOMOIOCHOTO
JIOCTYTIA;

- 3HaHHE HACTPOEK 000PyAOBaHUS
MIFPOKOIIOIOCHOTO aDOHEHTCKOTO IOCTYIA: HOPMBI
Ha HKCILUTyaTallMOHHBIC TOKA3aTeNld KaHAJIOB U
TPaKTOB.

IIK 1.4. OcymiecTBasTh TEKyIIee
oOcyxuBaHre 000pyIOBaHHS
MYJIBTUCEPBUCHBIX CeTell JocTyna

- YMEHHE pa3padaThIBaTh MPOEKT MYJIBTHCEPBUCHOM
CEeTH JIOCTYTIA C IPEOCTaBICHUEM YCIYT CBSI3H;

- YMEHHUE COCTABIIATh aJbTEPHATUBHBIC CIICHAPUH
MOJIEPHH3AIINH CETeH JOCTYTIa, CIIOCOOHBIX
MOIJIEPKUBATh MYJIbTUCEPBUCHOE 00CTYKHBAHHUE;
- oOecrieueHrEe XpaHSHHS U 3aIIUThI MEIHBIX U
BOJIOKOHHO-OTNITHYECKUX KaOeseH Mpu XpaHeHUH;
- MHCTIEKTUPOBAHHE W YHCTKA yCTAHOBIEHHBIX
KaOeNbHBIX COCTUHCHU U HCITPABIICHUE UX B
clly4ae HeoOXOAMMOCTH,

- YMEHHE OTIPEETATh, OOHAPYKHUBATD,
JIMATHOCTHPOBAThH U YCTPAHSATh CHCTEMHBIC
HCHUCIIPABHOCTHU B CETAX AOCTYIIA, B TOM YUCJIIC
IIPOKOTIOIIOCHBIX;

- OCYIIIECTBIISITh TEXHIHUECKOE 00CTyKUBaHIE
000pyIoBaHMsI CeTel MyJIBTHCEPBUCHOTO JOCTYIIA;
- 3HAHUC MMPUHIUIIOB IIOCTPOCHUSA ceren
MYJIBTHCEPBUCHOTO JOCTYTIA;

- 3HAaHUC MOCTPOCHUA TEXHOJIOTHI A0CTyIa,
IMOAAEPKUBAIOIIUX MYJIBTUCEPBUCHOE
obcayxuBanue TriplePlayServices,
QuadPlayServices;

- 3HAHUE METOJIOJIOTHH MPOCKTUPOBAHIS
MYJIBTHCEPBUCHBIX CETEH JHOCTYTIA;

- 3HAHHE METOJIOB U OCHOBHBIX IIPHEMOB
yCTpaHEHHsI HeMCIIPABHOCTEH B KaOCJIbHBIX
cUCTeMax, aBapUHHO-BOCCTAHOBHUTEIILHBIX PadOT;
- 3HaHWE KJaccu(puKanum, KOHCTPYKTUBHOTO
WCTIONTHeHHSI, HA3HAYCHUS, BHITIONHAEMbIE (D)YHKIIHH,
YCTPOMCTBO, MPUHIIMIT ACHCTBHUS, 00JIACTH
MIPUMEHEHUsS] 000PYIOBaHUS CETEBOTO U
MEXCETEBOTO B3aUMO/ICHCTBUS CETe
MYJIBTHCEPBUCHOTO JIOCTYTIA;

- 3HaHHUC pa6OTBI CCTEBBIX IIPOTOKOJIOB B CETAX
MYJIBTHCEPBUCHBIX CETSAX JIOCTYIIA;

- BBIIIOJTHEHHE
MIPaKTHIECKUX U
VHJUBUYaTbHBIX
3aJIaHNMH,

- pe3yabTaThl
TECTUPOBAHUSL.

OK 01. BeibupaTs cioco0bl perieHus
3aj1a4 npodeccuoHaIbHON
JeATeIbHOCTH, IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

-yMEHHE pacro3HaBaTh 3a/1a4y W/Wid npo0ieMy B
po(heCCHOHATIBHOM H/WJTH COIUAIbHOM KOHTEKCTE;,
aHATM3UPOBATH 33124y W/WIH NPo0IeMy U
BBIJICJIATH €€ COCTABHBIC YACTH; ONIPE/ICIIAThH dTAIbI
pEeUICHUA 3aJa4H; BBIABIIATE U 3(1)(1)CKTI/IBHO HUCKaAThb
nHGOPMAIUIO, HEOOXOIUMYIO IS PEIICHUS 3a1a4l
W/WITK TIPOOJIEMBI; COCTABJISATH TUIAH JCHCTBUS,
OTIPEIENATH HEOOXOAUMBIE PECYPCHI;

-BJIAICHUEC aKTyaJIbHbBIMHU ME€TOAaMU pa6OTI)I B
npodeCCHOHATBHOM U CMEXHBIX cdepax;
peaTM30BbIBATL COCTABICHHBIN TJIaH; OIICHUBATh
pe3yNbTaT U MOCIEJCTBUS CBOMX I€UCTBUI
(caMOCTOSATENILHO WITH C TOMOIIBIO HACTABHUKA);

- BBITIOJIHEHHUE
MPAKTUYECKUX U
WHIWBHTY aTbHBIX
3aJaHuH,

- pe3yIbTaThI
TECTHPOBAHUSI.

OK 02 VMcnonp30BaTh COBPEMEHHBIE

'6I>ICTpOC ONpeACJICHUC CYTHU 3aJa4n JJId IIOUCKaA

- BBIIIOJIHCHHEC
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Cpe/CTBa MOUCKA, aHAIU3a U
UHTEpIIpeTaui HHPOPMAIH, 1
WH(GOPMAITMOHHBIC TEXHOJIOTUH JIJIS
BBITIOJIHEHUSA 3a/1a4
npohecCHOHATPHON NEATENbHOCTH

nHGPOPMAIUH; HEOOXOIUMBIX HCTOUHUKOB
WHPOpMAITU; TUTAHUPOBAHUE MTpoIlecca MOUCKa;
CTPYKTYpPUPOBAHHE MTOJTydaeMoii HHPOPMAIIHH;
OLICHUBAHUE MPAKTHYECKON 3HAYMMOCTH
pe3ynbTaTOB MOKUCKA; TPIMEHEHUE CPE/ICTB
WH(POPMAITMOHHBIX TEXHOJOTHH TSI peIIeHUs
npodecCHOHANBHBIX 3a/]a4; HCIIOJIb30BaHUE
COBPEMEHHOI'0 IPOrPaMMHOT0 00eCTIeYeHHS;
Pa3IMYHBIX MU(PPOBBIX CPENCTB IS PEIICHHS
npodecCHOHANBHBIX 3a]au.

MPaKTUYECKUX U
WHIUBUTYaJTbHBIX
3aJIaHNH,

- pe3ynbTaThl
TECTHPOBAHUS.
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[Tpunoxenne 1

JIncr usmMeHeHuii padoyeii nporpaMmmsl

Jlara u Homep OcHoBaHue 111 BHECEHUS
CopneprxaHue U3MEHEHHsI, CTpPaHHIIAa padovyel | [IPOTOKOIIA 3aCeaHusl | U3MEHEHUs
IIPOIPAMMBI MK

14



		2026-07-16T12:29:19+0300
	Овчинникова Ирина Александровна




