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1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

Llenbto 0OcBOEHUS AUCHHUIUINHBI SBJISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIHH:

OIIK-1 CnocobeH pemaTh akTyajdbHbE 3a1aud (YHIAMEHTAIBHOW W TPHKIATHON
MaTeMaTHKH.

IIK-1 Cnocoben ¢opmanu3zoBaTh TpeOOBaHUS K MPOrPaMMHOMY OO€CIEUEHHUIO,
CIPOEKTHUPOBATH NMPOrpaMMHOE 0OecIiedeHre, HalucaTh MPOrPaMMHBIN KOJI, a TaK)Ke MPOBEPUTH
paboToCOCOOHOCTH MPOrPAMMHOI0 00ECTIEYeHUsI M UCTIPABUTH J1€(DEKTHI.

Pe3ynpTaTramMu ocBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEAYIONINE WHANKATOPBI JOCTHKEHUS
KOMIIETECHLIUM:

NOIIK-1.1 Amnanuzupyer npobiembl B o0iacTd (yHAAMEHTaIbHOW M MPHUKIATHOM
MaTeMaTHKH.

HIIK-1.1 Ocymectisier aHanmmu3 TpeOOBaHW K TPOrPaMMHOMY OOECIECUYCHHIO,
noctpoeHue GpopMaiabHOI MoJeNH, TPOBEPKY pabOTOCIIOCOOHOCTH MPOTrPAMMHOTO 00ecTIedeHUs
Y ucTipaBieHue 1eheKTOB.

2. 3ana4um 0CBOCHUA AUCHHUILIUHEI

— OcBoeHUE CTYJEHTaMU MPUHIIUIIOB OPTaHU3alUK POLECCOB MOHUTOPUHTA COCTOSHUS
00BEKTOB MHTEpHETa Bellel, TyMaHHOW M 00JayHOM OOpabOTKM MEPBUYHBIX HM3MEPEHHH WU
(hopMUpOBaHUS YIPABISAIOIIUX BO3IEHCTBUIN HA 3TU OOBEKTHI.

— IIpnoOpeTeHre HaBBIKOB INMpPUMEHEHHMsS 3HAHUH B 00JacTH MHTEpPHETa BeIled s
CO3/IaHUSA U HKCIUTyaTal[MH PUIIOKEHUM HHTEPHETA BELIeH.

3. MecTo AUCHHUILVINHBI B CTPYKTYpe 00pa30BaTe/bHOM NPOrpaMMbl

Hucnunnuna otHOCUTCS K biioky 1 «/lucuuminael (MOTyn)».

JlucuumiauHa OTHOCHTCS K 4YacTH o0O0pa3oBaTelNbHOW MPOrpaMMBbI, (OPMUPYEMO
YYaCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TpeaiaracTcs OOyJaromuMcs Ha BBIOOD.
JucuumnnuHa BXOAUT B MOAyTh «BBeneHue B MareMaTHKy OECHpPOBOJHBIX CETE€H CBS3H W
MHTEPHETA BELIC».

4. Cemectp(bI) ocBOCHHMA M (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 JMCHHUILIMHE

[IepBb1ii cemecTp, 3a4eT

5. Bxognbie TpGﬁOBaHI/Iﬂ AJIdA 0CBOCHUA NUCHHUITIJIMHbI

Jljis yCHenHOro OCBOEHMSI JUCIIUIUIMHBI TPeOYIOTCS KOMIETEHLIMH, CPOPMUPOBAHHBIE B
XO07Ie OCBOEHHsI 00pa30BaTeIbHBIX MPOrPaMM MPEALIECTBYIONIETO YPOBHS 00pa30BaHusl.

JUis yCHEemHOro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCSl pe3yibTaTbl OOydYeHUs IO
CJIEIYIOIIUM JUCLIMIUIMHAM: KOMIIBIOTEPHBIE CETH.

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TNCUHUILIUHBI

O61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-JIEKIH: 32 4.
O6beM caMOCTOSTENBHOM pabOTHI CTyIEHTA OIpeieTieH YYeOHBIM MJIaHOM.

8. Coaepikanue TUCHUILUINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. Benenue B IHTepHET BeleH.
Omnpenenenne IOT B KOHTEKCTe COBpeMEHHBIX TexHOOrud. O030p 3 eKTHBHBIX
TEXHOJIOTHH, nexamux B ocHoBe MHTepHera Bemeidl. CpeactBa HMISCHTHU(UKALUU BeELICH.



KoMMyHUKaIMOHHBIE MPOTOKOJIBI. MOOMIBHOCTh KakK HOBas MapagurMa KOMMYHUKATHBHBIX
yctpoiictB. Cepnl npumenenus 1oT. Koncopuuymsl 1 cooOuiectsa.

Tema 2. O030p ob6opynoBanus MurepHera Bemei.

Arnmnapartsas yacte HTepHeTa Bemeil. KoneuHble ycTpoiCTBa - KOHTPOJIIEPHI, 1aTYHKH,
aktyaTtopbl. Ponp KOHE4HBIX yCTpoWcTB B apxutekrtype HMHreprHera Bemeit. [Ipumepsr un
OCHOBHbIE 00JacTH MPUMEHEHHs JaTYMKOB M aKTyaTopoB. Mukpormponeccopsl Arduino,
MUKpoKommbioTepbl Raspberry Pi. Apxurexktypa MurepHera Bemeid. Mopenb BCEMHPHOIO
¢opyma untepHera Bemedl (IWF). Ypoenb ycTpoiicTB. YpoBeHb MOIKIIOUEHHUI. YPOBEHb
KpaeBbIX BBIUMCICHUNA. YPOBEHb AKKyMYJIUPOBAaHUS JaHHBIX. YPOBEHb aOCTPaKIMU JaHHBIX.
YpoBeHb  mpuiokeHuil.  YpoBeHb  OHM3Hec-mpoleccoB.  Mopenb  MEXAyHapOIHOTO
TEJIEKOMMYHUKALIMOHHOTO COI03a. YPOBEHb yCTpoHCTB. CeTeBoil ypoBeHb. Y POBEHb MOIACPKKU
YCIAYyr W NOPWIOKEHUH. YpoBeHb npwiokeHuil. Bemu B IoT: maTyMku U HUCHOJHUTENBHBIE
MEXaHHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAIIMOHHBIN (OH.

Ceresnie TexHonornu u Uatepuer Bemeit. Ponb cereBbix moakmouenuid. [IpoBoanbie 1
6ecripoBosHble KaHanbl cBs3u. OSI mpotuB crexoB npotokosnoB TCP/IP. IIporokonst IPv4 u
[Pv6. IIpuHIUIBI MOAKIIOYEHUS! YCTPOUCTB B CETh U CIIOCOOBI NEepeiauu HHDOPMALIHH.

Tewma 4. Cetb B UHTEpHETE BeIei.

Tpe6osanust k [oT. OG30p mpoTokosoB. OCOOEHHOCTH MPOTOKOJIOB MHTEPHETA BEIICH.
Knaccudukanuss mnporokonoB wuHtepHera Bemedl. Cranmaptet WPAN  (GecnpoBojHas
nepcoHaybHas ceThb), oTauunble oT [P. CereBble TOMONOrMU, NPUMEHSEMbIE JJIS MTOAKIIOUEHUS
KOHEYHBIX YCTPOHCTB B ceTh. becnpoBonubie cetu Wi-Fi. Texnonmoruu ZigBee u ee
ocobennoctu. Texnonorus Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 6aze IP, LPWAN — sHepros¢gdexktuBHble CeTH IalbHEro paanyca
nevicteus, 6LOWPAN, IEEE 802.11, cuctemsr u npotokosibl gainpHed cBsizu (WAN), coroBas
CBsA3b U TEXHOJIOrMM foctyna, LoRA.

Tema 5. MapipyTuzatopsl, IUIFO3b], IPOTOKOJIBI BEICOKOTO YpOBHs B VIHTepHETE BelIe.

OyHkuMM  Mapupyrtuzaund. [IpuHnunsel nporpammHo-onpesnenseMbix cete SDN.
Bricokoypoaesble ipoTokoiasl MQTT, CoAP.

Tema 6. OOnauHble M TyMaHHBIE BEIYUCICHHSL.

Tomnonorun obnaka m tymana. O6pabotka gaHHbIXx B MHTepHeTe Bemeil. DranonHas
o0nayHass apXUTEKTypa OT HAIMOHAIBHOTO WMHCTUTyTa cTaHaapToB M TexHosoruit (NIST) u
MEXIyHapOAHOro TesleKoMMyHuKaimoHHoro cot3a (ITU-T). Ilpumepst cobupaeMbix u
oOpabarbiBaeMbIX JaHHbIX B loT-cuctemax. Mogens oOmauHbIXx cepBUcOB. O6nauHas
apxurekrypa OpenStack. Konuernus TyMaHHbIX BeraucIeHHA. CXeMbl TyMaHHBIX BBIYUCIICHHA.
AHanuTHKa JaHHBIX M MallMHHOE o0y4yeHHe B objake W B TymaHe. lIpumeHeHue oOnayHBIX
TEXHOJIOTMM M CEPBUCHO-OPEHTUPOBAHHBIX apxuTekTyp B HMHrtepHere Bemei. IIpumepsr
o0ayHbIX TIATGOPM U CEPBHCOB Il OOpaOOTKM M XpaHEHUs NaHHBIX, rnosydaembix oT loT-
CUCTEM.

Tema 7. O630p npunoxennit UuTepHera Beniei.

HarenpHble cetn. YMHBIM A0M. YMHOE 31aHMe. YMHbIM ropoa. MHaycrtpuanbHbIi
uHTepHeT Bemed. Jlorucruka, TpaHcnopt, Toprosis. BuaeonaOmronenue. 31paBooxXpaHEHHE.
OO6pabaTpiBatonasi MPOMBIIUICHHOCTh. J[0OBIBaroImass MPOMBIIIICHHOCTh. JHEpPreTHYecKas
uHppacTpyktypa. TpancnoptHas uH¢ppacTpykrypa. OOpazoBanue. @DuHAHCOBBIE YCIYyTH.
CrpourensctBo. I'opoackoe xo3siictBo. Cenbckoe xo3siicTBo U AIIK. ConmanbHas cdepa.

9. Texkymnii KOHTPOJIb N0 AUCHUILIHHE

Texymui KOHTPOJb IO AUCLHUIUIMHE IIPOBOJUTCS IIyTEM KOHTPOJIA IOCEIAEMOCTH,
IPOBE/ICHUS] KOHTPOJIBHBIX pabOT, TECTOB 10 JIEKLIMOHHOMY MaTepHaily, BHIIOIHEHUS JOMAIIHUX
3agaHuid, HamwmcaHus pedeparoB, m ¢uKcUpyercs B (GopMe KOHTPOJIBHOW TOYKH HE MEHee
OJIHOT'O pa3a B CEMECTD.



OneHouHble MaTepuaibl TEKYLIETO KOHTPOJIA pa3MelleHsl Ha caite TI'Y B pasgene
«udopmarnus 06 obpazoBatenbHON Tporpamme - https:// www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUsI U KPUTEPUH OLCHUBAHUS NPOMEKYTOYHOM aTTecTaluu

3adeT B MEpBOM CEMeCTpe MPOBOJUTCS B YCTHOU (popme 1o OuieTam M Mo pe3yiabTaTam
00CyKJIeHUsI TIOJTOTOBIIEHHOTO CTYACHTOM pedepaTa Ha 3aJaHHYIO TeMy. DK3aMEHalMOHHBIN
OwIeT cocTouT U3 ABYX 4acteil. [I[pogomkuTenbHOCTD 3adeTa 1 Jac.

OrneHOYHBIE MaTepUaNbl ISl TPOBECHUS MPOMEKYTOYHON aTTeCTAIllMH pPa3MeEIIeHbl Ha
cahte TI'Y B pasmene «MHpopmanmus o0  oOpa3oBaTeNnpbHOM  MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOAUYECKOE 00ecmeueHne

a) DIEeKTPOHHBIN yueOHBIN Kypc MO TUCIHUILIMHE B Cpesie dIeKTpoHHOro o0yueHus iDO -
https://lms.tsu.ru/course/view.php?id=24569

0) OrieHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJSI M TPOMEKYTOYHOW aTTECTAIlMH I10
IUACIAIUINHE.

B) [Inman cemuHapckux / MpaKTUYECKUX 3aHATHHA MO NUCHUIUIMHE TpuBeneH B «LMS

IDO».

r) MeTonuueckue ykasaHusl 10 MPOBEACHUIO TaOOpaTOpHBIX paboT mpuBeneHsl B «LMS
IDO».

1) MeTonuyeckue yKazaHUs IO OPraHU3alldd CaMOCTOSATEIbHOW pabOThl CTYICHTOB
omucansl B «LMS IDO».

12. Ilepeyens y4eOHOI IuTEpaTypsbl U pecypcos cetn UHTEpHeT

a) OCHOBHas JIuTepaTypa:

—3apamenckux E. I1., AprembeB U. E. Wntepuer Bemeit. UccnenoBanus u o0nacthb
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.

— JIn II. Apxurektypa unrepuera Beuieit / I1. Jlu. — M.: JIMK Ilpecc, 2019. — 454 c.

— Makapos C.JI. Aurdino Uno u Raspberry Pi 3: oT cxeMOTEeXHUKH K UHTEPHETY Bemie /
C.JI. Makapos. — M.: JIMK Ilpecc, 2018. — 204 c.

0) IONOJHUTENbHAS JINTepaTypa:

—Tonpamrelin b.C. WHpoxommyHukanuonnsle cetu u cucrembl / CII6.: BXB-
[TetepOypr, 2019. — 208 c.

— Pu3 JIx. O6naunsie Beraucienus / CI16.: BXB-ITerepOypr, 2011. — 288 c.

B) pecypchl cetu HTepHeT:

— OTKPBIThIE OHJIAWH-KYPChHI

— A developer's guide to the Internet of Things (IoT) [Onexrponnsiii pecypc]. — Pexum
noctyna k caifty: http://internetofthingsguide.com/ (nata o6pamenus: 10.06.2019).

— Internet of Things (IoT) [DnexTponnsiii pecypc]. — Pexum poctyma kK cary:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (mara  oOpameHus:
10.06.2019).

—IoT Overview Handbook [DnextponHslii pecypc]. — Pexum poctyma k caiTy:
http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (aara obpamenus: 10.06.2019).

— Internet Of Things News [OnekrponHbiii pecypc]. — Pexxum nmoctyma k caiTty:
http://www.theinternetofthings.eu/ (nata obpamenus: 10.06.2019).

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHil

a) JIMIOCH3MOHHOC U CBO6OI[HO pacipocCTpaHAaACMOC IIPOrpaMMHOC obecneyeHue:


https://lms.tsu.ru/course/view.php?id=24569

— Microsoft Office Standart 2013 Russian: nmakeTr mporpamm. Bxitoyaer nmpuioKeHus:
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);

— myOnmuyHO mocTymHble oOmadnbie TexHonoruu (Google Docs, Anaexce quck u T.11.).

0) nHpOpMaIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajaor Hayunoii O6ubnuoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAas oubnmoreka (pemo3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/

— ObC Kouncynbrant ctyaeHTa — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miaardopma FOpaiit — https://urait.ru/

— 3bC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodeccuoHanbHble 6a3bl JAHHBIX:

— YuuepcuteTckas uHpopmanuontas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenqoMcTBeHHas MHGpopMalMOHHO-cTaThcTuueckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecreyeHue

Aynuropun AJis IpOBEASHUS 3aHATHH JIEKIIMOHHOTO TUIIA.

Ayautopun JUisl TPOBEACHUSA 3aHATHM CEMHMHApCKOTO THIA, WHIAUBUAYAIbHBIX H
IPYNIOBBIX KOHCYJIbTALUMH, TEKYLIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTALIUU.

ITomereHust UIsi cCaMOCTOSITENIbHOW paboThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTEIbHYIO CpelLy U
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun JUIsi  TPOBEACHMSI 3aHATUN JIEKUOHHOTO W CEMHHApCKOro THIIA
WHAMBUIYAJIBHBIX M TPYNIOBBIX KOHCYJIBTAlMM, TEKYIIEr0 KOHTPOJS U IPOMEKYTOUHOU
aTTeCTalllu B CMEIIaHHOM QopmaTte («AKTpy»).

=

15. Undopmanus o paspadoTunkax

Cymenko Cepreit IlerpoBuu, a-p TexH. Hayk, mpodeccop, Kadenpa NpUKIATHON
unpopmaruku UTIMKH TI'V, 3aBenyromuii kadenpoit npuxiagHoit HHGOPMaTHKH.
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