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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

[enbro 0OcBOEHUS AUCHHUIUINHBI SBISETCS POPMUPOBAHUE CIIEAYIOIUX KOMITETEHIUH:

— OIIK-1 — Crmocoben pemiath akTyajdbHBIC 337a4dl (YHAAMEHTAIBbHONW U MPUKIIAIHON
MaTeMaTHUKH.

—IIK-1 — Cmocoben ¢opmanu3oBath TpeOOBaHUS K MPOTPAMMHOMY OOECIIEYEHHIO,
CIPOEKTHUPOBATH MPOrpaMMHOE oOecIiedeHre, HalucaTh MPOrPaMMHBII KOJI, a TAaK:Ke IIPOBEPUTH
paboTOCIOCOOHOCT MTPOrPaMMHOTO 00ECIICUEHUS U HCTIPABUTH 1€(DEKTHI.

Pe3ynbraramMu OCBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIENYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1 Anamm3upyer mnpoOiemMbl B 00jacTd (PyHIaMEHTAIbHOW W IMPUKIIATHON
MaTEMaTHUKH.

HIIK-1.1 OcymectBisger aHaiu3 TpeOOBaHUNW K TNPOrPaMMHOMY OOECIICUCHHIO,
noctpoeHre GpopMaIbHON MOJENH, TPOBEPKY PabOTOCTIOCOOHOCTH MPOTPAMMHOI0 0OecreueHus
U UcnpaBieHue 1e(eKToB.

2.3ama4m 0CBOCHUSA JUCHHUIIMHBI

—3HaTh apXUTEKTYpHYIO OPraHM3aLMI0 UHTEPHETa Bellei, 0COOEHHOCTH CHelHaIbHbIX
KOMMYTallMOHHBIX IPOTOKOJIOB, MOJIEJIM TYMAHHBIX U 00JauHbIX BBIUMCIEHUN U CEPBHUCOB.

— YMeTb NpPUMEHATh 3HAHMWS M8 IOCTPOEHHs INHPOKOTO CHEKTpa IMPHIOKEHUH
WHTEpHETa BEUICH.

— Bragets MeTo1aMu NPOEKTUPOBAHUS U TOCTPOCHUSI IPUIIOKECHUI HHTEPHETA Belleil.

3. MecTo AUCHHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTelIbHOW Mporpammsl, (GopMupyemoit
YY4aCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TMpeajaraercs oOyJaromuMcs Ha BBIOOD.
JucuumirHa BXOIUT B MoOIyidb «BBeneHue B pa3paboTKy NHpoOrpaMMHOro oOecreuyeHHsl B
Unnyctpuu 4.0» moayns «IIpodeccronanbubie MOAYIIH 110 BEIOOPY».

4. Cemectp(bI) ocBOCHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUIINHE

Bropoii cemectp, 3auer

5. Bxognable TpOﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIJIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyloTCs pe3ysibTarhl OO0y4YeHHs IO
CIIEIYIOIIMM TUCUUIUIMHAM: APXUTEKTYpa BBIYUCIHUTEIBHBIX CUCTEM, ONEPALMOHHBIE CUCTEMBI,
KOMIIBIOTEPHBIE CETH.

6. SI3bIk peaau3anun

Pyccknit

7. O0BbeM TUCHUILTHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 16 u.

-aboparopusie: 16 4.

O0beM caMOCTOSATENLHOM padOThI CTY/ICHTA ONpeaeNieH YIeOHBIM IIIaHOM.

8. Coneprxanue IMCUMILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tewma 1. Begenue B UntepHeT Bemiei.
Omnpenenenne IOT B KOHTEKCTE COBpPEMEHHBIX TexHONOrui. O030p 3PPEeKTUBHBIX
TEXHOJIOTUH, nexamux B ocHoBe MHrepHera Bemieil. CpeacTBa uIeHTH(UKALUU BelIEH.



KOMMYHI/IKaI_[I/IOHHLIC MMPOTOKOJIBI. M06I/IJ'H>HOCTB KakK HOBas MNapaJjurMa KOMMYHUKATHBHBIX
ycTpoiictB. Chepsl npumenenus [oT. Korcoprmymsr u coobmecTsa.

Tema 2. O630p o6opynoBanusi UHTepHEeTa Bemiei.

Arnnaparsas yacts HTepHeTra Bemieil. Koneunsle ycTpoiicTBa - KOHTPOJIIEPHI, TaTYUKH,
aKkTyatopbl. Poyib KOHEYHBIX YCTpoMCTB B apxurektype HWurtepHera Bemeit. Ilpumepsr u
OCHOBHBIC 00JAaCTH MPHUMEHEHHs] JAaTYMKOB M aKTyaTopoB. Mukpormporeccopsl Arduino,
MUKpoKkoMIibioTepsl Raspberry Pi. Apxurektypa HMHTepHera Bemieil. Mojenb BCEMHPHOTO
dopyma umHTepHeta Bemed (IWF). YpoBeHb ycTpoHCTB. YPOBEHb MOIKIIOYCHHA. YPOBEHB
KpPaeBbIX BBIYUCICHUN. YPOBEHb AKKyMYJIMPOBAHUS JTaHHBIX. YPOBEHb aOCTPAaKIMH JaHHBIX.
YpoBeHb  mpuiiokeHUH.  YpoBeHb  OusHec-mpoueccoB.  Mojenb  MeXAYHapOAHOIO
TEJIEKOMMYHHUKAIIUOHHOTO CO03a. YPOBEHb YCTpoicTB. CeTeBOM ypOBEHb. YPOBEHb MOIJICPIKKHU
YCAYyr ¥ NPWIOKEHUH. YpoBeHb npwiokeHwil. Bemu B [oT: naTyuku ¥ HCHOJHHUTENBHBIE
MEXaHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAIIHOHHBIN (OH.

CeteBble TexHonorun u Marepuer Bemeil. Posib ceteBbix nmoakimtouenuit. [IpoBoansie u
6ecripoBonubie KaHabl cBs3u. OSI mpotus crekoB mpotokonoB TCP/IP. Ilportokonsr IPv4 u
[Pv6. ITpuHIUIIBI TOAKIIIOUEHUS] YCTPOUCTB B CETh U CIIOCOOBI Nepenayu nH(popmaluu.

Tewma 4. Cets B UnTEpHETE Bemiei.

Tpe6oBanus k [oT. O630p mpoTokon0B. OCOOEHHOCTH MPOTOKOJIIOB MHTEPHETA BEIICH.
Knaccudukanus mnporokonoB wuHTepHeTa Bemied. Cranmapret WPAN  (GecripoBogHast
nepcoHalbHAasA ceTh), oTianuHble oT IP. CeTeBble TOMOMOTHHU, TPUMEHSIEMbIE ISl TTOAKIIOUCHUS
KOHEUHBIX YCTPOHCTB B ceTh. becnpoBomubie cetu Wi-Fi. Texnomormnm ZigBee u ee
ocobennoctu. Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 6aze [P, LPWAN — sHeprosddekTuBHBIE CETH JaBHETO paauyca
nericteusi, 6LOWPAN, IEEE 802.11, cuctembl u npotokosbl naibHed csizu (WAN), coroBas
CBSI3b U TeXHOJOTUU Joctyna, LoRA.

Tema 5. MapuipyTu3atopsl, LIIIO3bI, TPOTOKOJIBI BBICOKOTO YpOBHSA B MIHTEpHETE BEwIen.

Oynkuuu Mapupytuzauud. [IpuHnunel nporpammHo-onpenensemsix cereil SDN.
BricokoyposHesbie nnpotokoiasl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYMCICHUS.

Tononoruun ob6naka u tymana. O6paboTka naHHbIX B MHTepHere Bemieil. DrtanonHas
oOyayHas apXUTEKTypa OT HAIMOHAJIbHOIO MHCTUTyTa craHaapToB U TexHonoruil (NIST) u
MEXIYHApOAHOTO TenekoMMmyHuKanmonHoro cor3a (ITU-T). Ilpumepbr cobupaeMbix u
oOpabaTteiBaeMbiXx gaHHBIX B loT-cuctemax. Mogenp o06maunbix cepBucoB. OoOmayHas
apxutekrypa OpenStack. Konuenius TymaHHbIX BbIYMCACHUNH. CXeMbl TYMaHHBIX BBIYMCICHHUH.
AHanuTHKa JaHHBIX M MalllMHHOEe oOyuyeHue B obiiake U B TymaHe. [IpuMeHeHue oOjadHbIX
TEXHOJIOTMMI M CEPBUCHO-OPEHTUPOBAHHBIX apxurekryp B HMurtepuere Bemei. Ilpumepsl
00nauHbIX TIaTGOPM U CEPBUCOB Ui 00pabOTKM M XpaHEHUs JaHHBIX, noixydaeMmbix oT [oT-
CHUCTEM.

Tema 7. O630p npunoxennit UutepHera Bemiei.

Harenbnpie cetn. YMmHBIA noM. YMHOE 3aaHue. YMHbIA Topoid. MHAycCTpHalbHBIN
uHTepHET Bemiel. Jlorucruka, TpaHcmopT, TOprosis. Buaeonabmonenue. 3apaBooXpaHEHHUE.
OO6pabaThiBaromas MPOMBIIUIEHHOCTh. Jl0ObIBaroIIas MPOMBIIIJIEHHOCTh. JHepreTudeckas
uHppacTpykrypa. TpancnoptHas uHppacTpykTypa. OOpa3zoBanue. DUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siicTBo. Cenbckoe xo3siicTBo u AIIK. ConnansHas chepa.

9. Tekymumii KOHTPOJIb 1O AUCHUIJINHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS MYTEM KOHTPOJS IMOCEHIaeMOCTH,
MPOBEACHUS KOHTPOJBHBIX pPabOT, TECTOB MO JIEKIIMOHHOMY Martepuany, pedepaToB 1o
TeMaM, BBITIOJIHEHHUS U TIPE3CHTALINU JJOMAITHUX 3aJlaHui U puKcupyeTcs B (hopMe KOHTPOIHHON
TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.



10. ITopsiaok NpoBeieHUsI U KPUTEPUH OLCHUBAHUS MIPOMEKYTOYHOM aTTeCTALlUH

3aueT NpoBOAUTCS B MUCbMEHHOU (hopme 1o OuneraM. buser conep XUt TeopeTHIecKuii

Bonpoc. [IponomxuTenbHoCTh 3auera 1,5 yaca.

[IpumepHBIii IepedeHb TEOPETUUECKUX BOIIPOCOB

O06opynoBaHNe UHTEPHETA BEILEH.

ApXHUTEKTypa HHTEPHETA BEIIeH OT MEKIYHAPOTHOTO TEIEKOMMYHUKALIMOHHOTO COH03a

(ITU-T) u Bcemupnoro ¢opyma uarepuera seuieir (IWF — IoT World Forum).

3. BapuaHThl MOAKIIOUEHHUS TPEAMETOB (pU3nUecKoro Mupa (Beliei) Kk ceTsMm nepeaadu
JTAHHBIX.

4. CpencrBa ueHTU(PUKAIIMN BEIICH.

5. CpexncTBa u3aMepeHust CBEICHUI O BHEIIHEW Cpe/ie B MAIIMHOYUTAEMbIC IaHHbBIC
(CEeHCOPBI, TATYHKH).

6. IIpoToko:bl OMMKHEH U TaTbHEN CBA3U.

7. ApXUTEKTYpHbIE OCOOCHHOCTH NMPOTOKOJIOB YPOBHSI OOMEHa COOOLICHUSIMU B HHTEPHETE
BEILEH.

8. XapakTepucTuKa MPOTOKOJIIOB MHTEPHETA BeIllel 10 0XBATy MPOCTPAHCTBA, CKOPOCTH
nepesadn, YHEPreTUUEeCKoMy 00€CIIeUeHHUIO.

9. CpaBHHTENBHBIC aHAJIU3 MPOTOKOJIOB HHTEPHETA BEIllel OCHOBAHHBIX Ha COOOIICHHSIX
(THMa «M31aTeNb-MOAMMCUYUKY) U HA CECCUX (THUIA KIMEHT-CEPBEP).

10. Xapakrepuctuka HatelbHbIX ceTeid (BAN).

11. Xapakrepuctuka cerer ommknaero paccrosinus (NFC).

12. XapakTepucTuka rnepcoHaibHbIXx ceTeit (PAN).

13. Konuenuus 00ga4uHbIX CEPBUCOB.

14. Mogenu ob6naunoro oocnyxkuBanus (SaaS, PaaS, [aaS).

15. Dranonnas obnaunas apxurekrypa NIST — National Institute of Standards and
Technology.

16. Drtanonnas obnaynas apxurekrypa [TU-T.

17. Monenb TymaHHbIX Bbruucienuit (Fog Computing nnu Fogging).

18. CpaBHeHME 00JAUHBIX U TYMAaHHBIX BBIUHCICHUH.

19. AHanu3 1 MalIMHHOE 00yYeHne — B 00J1aKke ¥ TyMaHe.

20. bezonacHOCTh UHTEPHETA BEILEH.

21. IlpunoxeHus MHTEpHETA BELIEH.

22. be3onacHOCTh MHTEPHETA BEIIEH.

N —

11. YyeOHo-MeTOANYECKOE 00ecneueHue

a) DNeKTPOHHBIA YYEOHBIH KypC MO JAUCIHHUIUIMHE B DJIECKTPOHHOM YHHBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OlieHOYHBIE MaTepHalibl TEKYHIETO KOHTPOJISI M MPOMEXKYTOYHOM aTTECTAllUU I10
mucrumiae (ITpunoxenwne 1).

B) [lman ceMuHapckux / MNpPaKTUYECKUX 3aHATUN 1O JUCIHUIUIMHE TIPUBEIEH B
3JIEKTPOHHOM yHUBepcutere «Moodley.

r) Metoauueckue yka3zaHUs [0 IPOBEIEHUIO JIAOOpPaTOpPHBIX pPadOT NpUBEIEHBI B
3JIEKTPOHHOM yHUBepcutere «Moodley.

n) Meronuyeckue ykazaHHs IO OpraHU3allid CaMOCTOSITENbHOM pabOThl CTYAEHTOB
OTHCaHBbI B 3JIEKTPOHHOM yHHBepcuteTe «Moodley.

12. Ilepevyenn y4eOHOM JauTEpPaTyphI U pecypcoB cetn UHTEpHeT

a) OCHOBHAs JTUTEpaTypa:
—3apamenckux E. I1., AprembeB U. E. Mntepuer Bemeit. MccnenoBanuss u 061acThb
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.


https://moodle.tsu.ru/course/view.php?id=00000

— JIn I1. Apxurekrypa unrepuera euieii / I1. Jlu. — M.: JIMK Ilpecc, 2019. — 454 c.
— Maxkapos C.JI. Aurdino Uno u Raspberry Pi 3: 0T cXxeMOTEeXHMKH K UHTEPHETY BeIe /
C.JI. Maxkapos. — M.: JIMK Ilpecc, 2018. — 204 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

—Tompomireitn b.C. MHpoxommyHnukanuonueie cetn u cuctrembl / CII6.: BXB-
[TeTepOypr, 2019. — 208 c.

— Pus JIx. O6maunbie Beruncienus / CI16.: BXB-IlerepOypr, 2011. — 288 c.

B) pecypchl cetu MIHTEpHEeT:

— OTKPBITHIE OHJIAWH-KYPCBI

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

— Internet of Things (IoT) [DOnekTponnblii pecypc]. — Pexum nmoctyma K caty:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (mata  oOpamenus:
10.06.2019).

—IoT Overview Handbook [DnektponHbIii pecypc]. — Pexxum pgoctyma k cairy:

http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (gara obpamenus: 10.06.2019).

— Internet Of Things News [Onektponnsiii pecypc]. — Pexum poctyma k caiTy:
http://www.theinternetofthings.eu/ (mata oopamenwus: 10.06.2019).

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) JIMIIEH3UOHHOE U CBOOOIHO PacCIpOCTPaHIEMOE ITPOrpaMMHOE 00eCIieUeHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bkiroyaer mpuioxXeHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Oftfice Web Apps (Word Excel MS PowerPoint Outlook);

— myOJIMYHO AOCTYIHBIE 0OsauHble TexHomoruu (Google Docs, SIHaekc AuCK U T.I1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubaMoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubnanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.Jlanbook.com/
— 9BbC KoncynbraHT cTyaeHTa — http://www.studentlibrary.ru/
— Obpa3zoBatenbHas miargopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuoHaIbHbIEe Oa3bl JaHHBIX:

— YHuBepcuterckas nHpopmannonnas cucrema POCCUS — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHas MHGopMalmoHHo-cratuctuyeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHmne

AYI[I/ITOPI/II/I IJId TIPOBCACHU A 3aHATHH JICKIQMOHHOI'O THUIIA.
AYJII/ITOpI/II/I IJid  IIpPOBCACHHUA 3aHATHH CEMUHAPCKOro TUIla, HWHAWBUAYAJIBbHBIX U
TpYHIIOBBIX KOHCYJ’IBT&I.IHIZ, TCKYIICT'O KOHTPOJIA U HpOMC)Ky’TO‘IHOfI aTTeCTaluu.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

[Tomerienust iss cCaMOCTOSITENIbHONW pabOTHI, OCHAIEHHBIE KOMIIBIOTEPHONH TEXHUKOU U
JOCTYNOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTeNbHYIO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMs 3aHATUM JICKUUOHHOTO UM CEMHHApCKOro THIIA
WHAUBUAYAJIbHBIX M TPYIIIOBBIX KOHCYJbTallMi, TEKYLIEro KOHTPOJS W IHPOMEXYTOYHOU
aTTECTaIlMu B cMelieHHOM dopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreit IletpoBuu, a-p TexH. Hayk, mpodeccop, 3aBeayronmi kadempoit
npuknaanoit nuapopmaruku UIIMKH TI'Y.



