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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-1 CnocoGeH camMOCTOATENIHO HpUOOpeTaTh, pa3BUBaThb U MPHUMEHATH
MaTeMaTHYeCKUe, €CTECTBEHHOHAYUYHbIE, COLUAIbHO-3KOHOMUYECKHE M INpodecCHOHaNbHbIE
3HaHMS Ul PELIEHUS HECTaHAAPTHBIX 3a7ad, B TOM YHCJIe B HOBOM MM HE3HAKOMOH Cpefie U B
MEXIUCLUIUIMHAPHOM KOHTEKCTE;.

OIIK-2 CnocobeH pa3zpabaTbiBaTh OPUTHHAIIBHBIE aJITOPUTMBI M IIPOTPAMMHBIE CPE/ICTBA,
B TOM YMCJIE€ C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEJJIEKTYAJIbHBIX TEXHOJIOIUH, AJIS PELIeHUs
npodecCHOHaIbHBIX 3aj1ay;.

PesynpTaTamMu OCBOEHUS TUCLMILIMHBI ABISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUMN:

NOIIK-1.1 Brnageer ¢yHmaMeHTaIbHBIMH MaTEMaTHUYECKHMH, €CTECTBEHHOHAYUYHBIMH,
COLMAIbHO-IKOHOMHYECKUMH U MPO(PECCHOHATBHBIMU MOHATHIMH B KOHTEKCTE PELICHUs 3a7a4
B 00J1aCTH UH(OPMAIIMOHHBIX TEXHOJIOTHI

NOIIK-2.2 3HaeT COBpPEMEHHBIE IOJAXOJbl, METOAbl MPUMEHEHUS COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJOTHH [l peleHns NpodecCHOHATIBHBIX 3a1a4

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBoeHHE CTYACHTAMH IIPUHLIAIIOB OPTaHU3ALUN IIPOLECCOB MOHUTOPHUHIA COCTOSHUSA
00BEKTOB WMHTEpHETA BELICH, TyMaHHOW M 00JayHOW OOpabOTKM NEPBUYHBIX W3MEPEHUN U
(bopMHpOBaHUs YIPABISAIOIIMX BO3IEHCTBUN HA 3TH OOBEKTHI.

— IIpuoOpeTeHrie HaBBIKOB NPUMEHEHHs 3HAHUI B 00JIaCTM HMHTEpHETa BEIleW s
CO3AaHMsS U IKCIUTyaTalluy PUIOKECHUM HHTEPHETA BEIICH.

3. MecTo IMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumnnuHa otHocuTes K broky 1 «Jluctuumniuaet (MoLynn).

JlucuunianHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpamMMmebl, (OpMHpPYEMOit
y4acTHUKaMU OO0pa30BaTeNbHBIX OTHOLICHHM, TMpeuiaraercs oOydalomuMcs Ha BBIOOD.
JvcuuniamHa BXOIWT B MOIYJIM BBeneHue B MOAEIMPOBAHHWE CUCTEM HMCKYCCTBEHHOTO
MHTEINJIEKTa, BBeeHne B MaTeMaTHKy OECIIPOBO/IHBIX CETEH CBSI3M M MHTEPHETA BEIleH,

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

IlepBbIit cemecTp, 3a4eT

5. BxoaHblie Tpeﬁonamm AJiA OCBOCHHUA JUCHUIIJINHBI

JUisl yCHenHoro OCBOCHUS AUCIUILIMHBI TPeOyIOTCS KOMIIETEHIINH, CPOPMUPOBAHHBIE B
XO0JIE OCBOEHHS 00pa30BaTeIbHBIX IPOrPaMM IPEALIECTBYIOIIETO YPOBHS 00pa30BaHusl.

JUisi  yCHEemIHOTO OCBOCHMSI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIIEIYIOIINUM JUCIUILINHAM: KOMIIBIOTEPHbBIE CETH.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 32 u.

B TOM YHCIIE TpaKTHYecKas MoAroToBka: 0 4.
O0BeM caMoCTOATENbHON pabOTHI CTYIEHTA ONpeAeIIeH YYeOHbBIM IUTAHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. Benenue B IHTepHeET Benien.

Omnpenenenne IOT B koHTeKkcTe cOoBpeMeHHBIX TexHONOrud. O0630p 3 eKTuBHBIX
TEXHOJIOTHH, JIeXKalux B ocHOBe MHrepHera Bemed. CpencTtBa HICHTHU(PHKAMHA BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJIB.. MOOWIBHOCTh KaKk HOBas MapajurMa KOMMYHHMKATHBHBIX
ycTpoiictB. Chepsl npumenenus [oT. Korcoprimymsr u coodmiectna.

Tema 2. O630p 0o60pynoBanus MHTepHeTa Belei.

AnnapatHas yactb MaTepHera Benieil. Koneunbie ycTpoicTBa - KOHTPOJUIEPHI, JaTYUKH,
akryaTtopbl. Ponb KOHE4HBIX YCTpOWCTB B apxurtekrype Murepnera Bemeir. I[Ipumepsr u
OCHOBHbIE 00JacTM MNPUMEHEHHUS JAaTYUKOB M akTyaTopoB. Mukpormnpoueccopbl Arduino,
MHUKpoKoMIbloTepsl Raspberry Pi. Apxwurexktypa MuTepnera Bemeil. Mopaenb BCEMHUPHOTO
dbopyma unTepHera Bemed (IWF). YpoBeHb ycTpoWcCTB. YpOBEHb MOIKIIOYCHHH. YPOBEHBb
KpaeBbIX BBIYMCICHUNA. YPOBEHb aKKyMYyJIUPOBAHHS JAHHBIX. YPOBEHb aOCTPaKIMM JAaHHBIX.
YpoBeHb  MpUIIOKEHUH.  YpoBeHb  Ou3Hec-mpoleccoB.  Mojenb  MEXIYHapOIHOTO
TEJIEKOMMYHUKALIMOHHOTO COI03a. YPOBEHb YCTpOHCTB. CeTeBOI ypOBEHb. Y POBEHb HOIEPKKU
yCIYr W TOpWIOKeHUH. YpoBeHb mnpuioxkenuil. Bemu B loT: naTuvky M MCHONHUTENbHbBIE
MEXAHU3MBI.

Tema 3. CeTeBoii 1 KOMMYHUKAIIMOHHBIN (POH.

Ceresbie Texnosorun u Uurepuer Bemieit. Ponb ceteBbix nogkitouenuid. [IpoBogubie u
OecnipoBogubie kaHanbl cBs3u. OSI mpotuB ctexoB mpoTtokoioB TCP/IP. Ilpotokonst [Pv4 u
[Pv6. ITpuHIUIIBI TOAKITIOYSHHS YCTPOHCTB B CETh U CIIOCOOBI IIepeaayr WH(OpMAaIiH.

Tema 4. Cetb B UHTEpHETE Belieil.

Tpebosanust k [oT. O630p mpoTokosnoB. OCOOEHHOCTH MPOTOKOJIOB WHTEPHETA BEIEH.
Knaccudukanus mnporokonoB wuntepHera Bemieil. Cranmaptet WPAN  (6ecripoBogHast
nepcoHabHas ceTh), oTianuHble oT [P. CeTeBble TOMOMOTMHU, IPUMEHSEMBbIE ISl MOAKIIOUEHUS
KOHEUHBIX YCTpOHCTB B ceTh. becnpoBomnbie cetu Wi-Fi. Texnomorun ZigBee u ee
ocobennoctu. Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 6aze IP, LPWAN — sHeproaddekTtuBHble CeTH JallbHEro paauyca
nevicteus, 6LOWPAN, IEEE 802.11, cuctemsl u npotokosbl naiasHed cBsizu (WAN), coroBas
CBAA3b M TEXHOJIOrUM nocryna, LoRA.

Tema 5. MapmpyTu3atopsl, IUIFO3b], IPOTOKOJIBI BEICOKOTO YpOBHS B VIHTepHETE BeleH.

OyHkuuu  Mapumpyruzauud. [IpuHnunel nporpammHo-onpenensemsix cereil  SDN.
BricokoypoaeBblie poTokoiasl MQTT, CoAP.

Tema 6. O0GnayHble U TyMaHHbIE BBIYMCIICHHUS.

Tomonorun obnaka m Tymana. O6paboTka maHHbIXx B VHTepHere Bemieil. Drtanonnas
oOayHass apXUTEKTypa OT HAIMOHAIBHOTO WHCTUTYyTa cTaHAapToB M TexHosoruit (NIST) u
MEXIYHapOJAHOro TesekoMMyHHKanoHHoro coto3a (ITU-T). Ilpumepsr cobupaeMbix u
oOpabarbiBaeMbIX JaHHbIX B loT-cuctemax. Mogens oOnauHbIX cepBUCOB. ObnauHas
apxutektypa OpenStack. Konmenius TymaHHbIX BhraucieHU. CXeMbl TyMaHHBIX BBIUHACIICHUH.
AHaJIMTHKA JaHHBIX ¥ MallMHHOE O0y4yeHue B obiake M B TymaHe. lIpumeHeHne oO1ayHBIX
TEXHOJIOTMI M CEpPBUCHO-OPEHTHUPOBAHHBIX apxuTekTyp B HMHTepHere Bemei. I[Ipumepsr
00ayHbIX TUIATGOPM U CEPBHUCOB Ui OOpaOOTKM M XpaHEHUsS NaHHBIX, MojgydaeMmbix oT loT-
CUCTEM.

Tema 7. O030p npunoxenuit luTepuera Bemei.

HarenpHbie cetn. YMHBIM A0M. YMHOE 3aaHuMe. YMHBIM ropoia. MHaycTpuanbHBII
uHTepHeT Bemed. Jlorucruka, TpaHcrnopT, Toprosis. BuaeonaOmionenue. 31paBooxXpaHEHHE.
OOpabatbiBaroniasi MTPOMBIIUIEHHOCTh. J{oObIBaromass MNPOMBINUIEHHOCTh. JHEpreTuyecKkas
uHdpacTpykrypa. TpancrnoptHas uHppacTpykTypa. OOpa3oBanue. DUHAHCOBBIE YCIYTH.
CrpoutennctBo. ['opoackoe xo3siicTBo. Cenbckoe xo3siicTBo u AIIK. ConnansHas chepa.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuit KOHTPOJIb MO JUCUUIUIMHE IPOBOJUTCS IyTEM KOHTPOJIS IOCEIIaeMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX Pa0OT, TECTOB IO JIEKIIMOHHOMY MaTE€pPUAITY, BBIITOJHEHUS JOMAITHHX
3ajaHuil, HamucaHus pedepartoB, U QuUKcHpyeTcs B (GopMe KOHTPOJIHHOW TOYKHM HE MEHee
OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepHUajbl TEKYILErOo KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Hupopmarust 006 oO6pazoBaTenpHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

3ayer B EpBOM CEMECTpe MPOBOIUTCS B YCTHOU (hopMme Mo OMiIeTaM U 1O pe3yibTaraM
00CY)XIICHHUS TTOATOTOBJIEHHOTO CTYAEHTOM pedepara Ha 3aJaHHYIO TeMy. JK3aMeHAllMOHHBIN
OuiieT cocToMT U3 ABYX 4yactel. [IpogomkurenbHocTh 3aueTa 1 yac.

OueHOYHBIE MaTepHaibl ISl IPOBEACHUS MPOMEXYTOUHOH aTTECTallMU pa3MEIleHbl Ha
caiite TI'Y B pasmene «MHpopmanms 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEeKTPOHHBIN y4eOHBIA KypC MO TUCIUIUIMHE B AJIEKTPOHHOM yHHUBepcutere «LMS
IDO».

0) OrleHOUHBIE MaTepHalbl TEKYIIEr0 KOHTPOJIS W MPOMEKYTOUHOW aTTECTAIlMH 10
TUCITUTLTAHE.

B) [Iman ceMuHapcKkuxX / NPAKTUYECKUX 3aHATHA 1O JUCHUIUIMHE TIPUBEICH B
a1eKTpoHHOM yHUBepcuTeTe «LMS IDO».

r) Meronnyeckue yka3aHUs 1O MPOBEACHUIO J1A0OPATOPHBIX pabOT TNPUBEACHBI B
ateKTpoHHOM yHUBepcuTeTe «LMS IDO».

1) MeTtonudeckue yka3zaHUs [0 OpraHU3alldd CaMOCTOSITENILHON paboThl CTYACHTOB
OTMcaHbl B 3JIeKTpoHHOM yHHBepcuteTe «LMS IDOy.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

—3apamenckux E. I1., AprembeB U. E. Mnrtepuer Bemeit. UccnenoBanuss u o0macthb
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.

— JIn I1. Apxurekrypa unrepuera seuieii / I1. Jlu. — M.: JIMK Ilpecc, 2019. — 454 c.

— Maxkapos C.JI. Aurdino Uno u Raspberry P1 3: 0T cxeMOTEXHHKH K UHTEPHETY BeIIe /
C.JI. Makapos. — M.: JIMK Ilpecc, 2018. — 204 c.

0) JOTMONHUTEIbHAS TUTEpaTypa:

—Tompamreitn B.C. NudpoxommyHukammonubie cetn u cuctemsl / CII6.: BXB-
[TerepOypr, 2019. — 208 c.

— Pus JIx. O6maunsie Berancienus / CI16.: BXB-IlerepOypr, 2011. — 288 c.

B) pecypchbl cetu HTepHeT:

— OTKPBITBIC OHHaﬁH-KprLI

— A developer's guide to the Internet of Things (I0T) [aexkTponnsiii pecypc]. — Pexxum
noctyna k cauty: http://internetofthingsguide.com/ (nata oopamenwus: 10.06.2019).

— Internet of Things (IoT) [DnexkTponnblii pecypc]. — Pexum npoctyma K caty:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (mara  oOpameHus:
10.06.2019).

— 10T Overview Handbook [Onekrponnsiii pecypc]. — Pexum nmocryma k cairy:
http://postscapes.com/internet-of-things-handbook 10T University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (nara ooparmienus: 10.06.2019).



— Internet Of Things News [DaektpoHHblii pecypc]. — Pexxum nmoctyma K caity:
http://www.theinternetofthings.eu/ (nata obpamenus: 10.06.2019).

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) JIMIICH3MOHHOE M CBOOOIHO PacipoCTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHE:
— Microsoft Office Standart 2013 Russian: maker mporpamm. BKitoyaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— MyOJIMYHO JOCTyMHBIE 00maunbie TexHonoruu (Google Docs, SIHnexc Auck u T.11.).

0) nH(MOPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnnoreka (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mwiardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) Mpo)eCCHOHAIbHBIC 0a3bl JAHHBIX:

— YHauBepcuterckas unpopmarnronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas MexxBeoMcTBeHHass MH(GOpMaIMOHHO-cTaTucTudeckas cucrtema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaibHO-TeXHHYECKOe obecrieyeHme

Aynutopuu AJis TPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

Aynutopun Ui TPOBENEHHUs 3aHATHH CEMHUHAPCKOTO THIA, WHIAWUBHAYAIBHBIX U
TPYIIOBBIX KOHCYIJIBTAIIUH, TEKYIIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTECTAIIHH.

[TomemieHust 111 caMOCTOSTENBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTH VIHTepHeT, B JJIEKTPOHHYI HWH()OPMAIIMOHHO-00pa30BaTEILHYIO Cpely U K
WH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun  JUISL  TPOBEACHHS 3aHATHH JICKIIMOHHOTO W CEMHHAPCKOTO  THIIA
WHAVBUAYAIbHBIX M TPYIMOBBIX KOHCYIBTAIlMi, TEKYIIETO0 KOHTPOIS M MPOMEKYTOUHOM
aTTeCTaIlMy B cMemaHHOM dopmate («AKTpy»).

15. Uudopmanus o pa3padoTUnKax

Cymenko Cepreii IlerpoBuy, a-p TexH. Hayk, mpodeccop, kadeapa NpuKIaTHON
unpopmaruku UTIMKH TI'VY, 3aBenyronmii kadeapoit npuxiaaHoit HHGOpMaTUKH.
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