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1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

Iesbt0 0CBOEHMSI JUCLUILUIMHBI ABJSETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

OIlK-1 CriocobeH HaxonuTh, (OPMYIHPOBATh U peEIIaTh AaKTyaJlbHBIC
po0aeMbl NPUKIAJIHOW MaTeMaTHKH, (yHAAMEHTaJIbHOW MH(POPMATUKU U MH(POPMALMOHHBIX
TEXHOJIOTU.

OIIK-4 Cnocoben ONTUMAJTbHBIM obpazom KOMOWHHUPOBATH
CyIIEeCTBYIOIINE WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUM JJIsl pEHICHHs 3a1ad B
o0nacti npo(ecCUOHANBHOM JEATENBbHOCTH € y4eToM TpeOoBaHMM MH(OPMAIMOHHON
Oe3omacHocTH. Pe3ynbraTamMu OCBOEHHUS IUCLUMIUIMHBL SIBIISIIOTCS CIEAYIOUIME WHIUKATOPHI
JOCTH>KEHUS! KOMIIETEHLIMH:

NOIIK-1.1 Ananusupyer npobiemMbl B OOJACTH NPUKIAJAHOM MaTeMaTHKH,
(byHaaMeHTalIbHOW MHPOPMATUKU U UH(OPMALIMOHHBIX TEXHOJIOTHH

HOIIK-2.1 O6namaer HEOOXOAUMBIMM 3HAHUAMHU OCHOBHBIX KOHIIEIII[AHA
COBPEMEHHBIX BBIYMCIMTEIbHBIX CHCTEM M HpPOrpaMMHOro oOecreueHuss (B TOM 4HCIe
oreuectBeH MOIIK-4.1 AHanu3upyeT 3amaud NpoecCHOHATBHON JeATeTbHOCTH
cpeAcTBaMu MH()OPMALMOHHBIX TEXHOJIOTUHHOIO IPOU3BO/ICTBA)

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

—3HaTh apXUTEKTYpHYIO OPraHU3aLMI0 MHTEPHETa Bellel, 0COOCHHOCTH CHeLHaTbHbIX
KOMMYTallMOHHBIX IPOTOKOJIOB, MOJIEJIM TYMAHHbIX U 00JauHbIX BBIUMCIEHUN U CEPBHUCOB.

— YMeTb NpPUMEHATh 3HAHUS JJI IOCTPOEHMs IIHUPOKOTO CHEKTpa MPHUIIOKEHUN
WHTEpHETa BEUIeH.

— Bragets MeTo1aMu NPOEKTUPOBAHUS U TOCTPOCHUSI IPUIIOKEHUI UHTEPHETA BELLeH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHOM MporpaMMbl, (QopMUpyeMon
y4acTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWM, TpeiaracTcs OOydJalomuMcs Ha BbIOOD.
JucuuninuHa BXOAUT B MOAY/b Ha3BaHue Momyss.

4. Cemectp(bl) ocBOeHMS ¥ (popMa(bl) MPOMEKYTOYHOM aTTECTALMHU 10 IMCUMILJIMHE

Bropoii cemectp, 3auer.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

Z[J'ISI YCIICHIHOTO OCBOCHHUA JOUCHHUIIJIMHBI Tpe6y10TC$I PE3YIbTAaThI O6y‘I€HHH o
CICAYIOIUM JUCHUIIIIMHAM: apXUTCKTYpa BBIYUCIUTCIIBHBIX CUCTEM, OINCPAIMOHHBIC CUCTCMBEI,
KOMITILIOTCPHBIC CCTH.

6. SI3bIK peaau3anuu

Pycckuii.

7. O0beM TNCUMILIUHBI

OO61mas Tpy10eMKOCTh TUCHUIUTHHBI cOcTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-neKnun: 16 4.

-nmabopatopHsle: 16 4.

O6beM caMOoCTOSTENbHOM paboThI CTYIEHTA OIpeieieH Y4eOHbIM MJIaHOM.

8. Conep:xkaHue IMCUUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Benenue B IHTepHET Benen.



Omnpenenenne IOT B KOHTeKcTe COBpeMEHHBIX TexHONOrud. O0630p 3 eKTuBHBIX
TEXHOJIOTHH, JIexanmx B ocHOBe HMHrepHera Bemedd. CpencTtBa HICHTU(PHKAIMHA BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJBI. MOOWIBHOCTh KaK HOBas MapajurMa KOMMYHHKATHBHBIX
ycTpoiictB. Chepsnl npumenenus [oT. Korcoprimymsr u cooOriecTna.

Tema 2. O630p o6opynoBanusi UHTepHETa Bemiei.

Anmnaparsas yacte HTepHeTa Bemeil. Koneunble ycTpoiicTBa - KOHTPOJLIEPHI, JaTYUKH,
aKkTyatopbl. Posib KOHEUYHBIX YCTpoicTB B apxurektype HWurtepHera Bemeit. Ilpumepsr u
OCHOBHBIE 00JacTH MPHUMEHEHHs MJAaTYMKOB M aKTyaTopoB. Mukporporeccopbl Arduino,
MUKpoKoMIibioTephl Raspberry Pi. Apxutektypa HMuTepHera Bemieil. Mopenb BCEMHPHOTO
dopyma umHTepHeta Bemied (IWF). YpoeHb ycTpoiicTB. YpoBeHb MOAKIIOYCHHUN. YPOBCHb
KpPaeBbIX BBIYUCICHUN. YPOBEHb aKKyMYJIHPOBAaHUS [AaHHBIX. YPOBEHb aOCTpaKUMU JIaHHBIX.
YpoBeHb  npuiiokeHUH.  YpoBeHb  OusHec-mpoueccoB.  Mojenb  MeXAyHapOAHOIO
TEJIEKOMMYHHUKAIIMOHHOTO CO03a. YPOBEHb YCTpoicTB. CeTeBOM ypOBEHb. YPOBEHb MOIJICPIKKHU
YCAYr ¥ NPWIOKEHUH. YpoBeHb npwiokeHuil. Bemmu B IoT: maTyuku M HCHOJHHUTENBHBIE
MEXaHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAIIHOHHBIN (OH.

CeteBble TexHonoruu u Martepuer Bemeil. Posib ceteBbix noakiatouenuit. [lpoBoanbie u
OecripoBonubie KaHaibl cBs3u. OSI mpotus crekoB mpotokonoB TCP/IP. Ilportokonsr IPv4 u
[Pv6. IIpuHIUIIBI TOAKIIIOUEHHUSI YCTPOUCTB B CETh M CIIOCOOBI Nepeiadl HH(POpMaIIHiH.

Tema 4. Cets B HTEpHETE Bemiei.

Tpe6oBanus k loT. O630p mpoTokonoB. OcoOOEHHOCTH MPOTOKOJIOB MHTEPHETA BEIEH.
Knaccudukanus mporokonoB wuHTEepHeTa Bemedl. Crammapret WPAN  (GecripoBogHast
nepcoHalbHas ceTh), oTauuHbie oT [P. CeTeBble TOMONOTUU, TPUMEHSIEMbIE IJISI TTOAKIIOUEHUS
KOHEYHBIX YCTPOHCTB B ceTh. becnpoBomubie cetu Wi-Fi. Texnomormm ZigBee u ee
ocobennoctu. Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 06aze [P, LPWAN - sneprodddekTuBHBIE CETH JalbHETO paauyca
nericteusi, 6LOWPAN, IEEE 802.11, cuctembl u npoTtokosbl naibHed cBsizu (WAN), coroBas
CBSI3b U TeXHOJOTUU gocryna, LoRA.

Tema 5. MapuipyTu3atopsl, LIII03bI, TPOTOKOJIBI BBICOKOTO YpOoBHS B IHTEpHETE Bellei.

Oynkuuu Mapupytuzauud. [IpuHmunel nporpammHo-onpenensemsix cereil  SDN.
BricokoypoBHeBbie nnpotokonsl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYMCICHUS.

Tononoruu obnaka u tymana. O6paboTka naHHbIX B MHTepHere Bemieil. DtanonHas
oOnayHas apXUTEKTypa OT HAI[MOHAJIbHOIO HMHCTUTYyTa cTaHgaptoB M TexHojoruit (NIST) u
MEXIYHApOJAHOTO TenekoMMyHHKarmonHoro cow3a (ITU-T). Ilpumepsr cobupaeMbix u
oOpabaTteiBaeMbiXx daHHBIX B loT-cuctemax. Mogenp o6maunbix cepBucoB. OoOmayHas
apxurekrypa OpenStack. Konuemnius TymaHHbIX BbIYMCICHUNH. CXeMbl TYMaHHBIX BBIUMCIICHUM.
AHanuTHKa JaHHBIX M MalllMHHOEe oOyueHue B oOyiake M B TymaHe. [IpuMeHeHue oOiauHbIX
TEXHOJIOTMMI M CEPBUCHO-OPEHTUPOBAHHBIX apxurektyp B HMurtepHere Bemei. IIpumepsl
00yauHbIX TIaTGOPM U CEPBUCOB Ui 00pabOTKM M XpaHEHUs JaHHBIX, noixydaeMmbix oT loT-
CHUCTEM.

Tema 7. OG30p npunoxenuit utepHera Beniei.

Harenbnpie cetn. YMHBIN noM. YMHOe 31aHue. YMHBIM ropoa. WHmycTpuanbHbIN
uHTEpHET Bemiel. Jlorucruka, TpaHcmopT, TOprosis. Buaeonabmionenue. 3apaBooXpaHEHHUE.
OO6pabaTbiBaromiasi MPOMBIIUIEHHOCTh. Jl0OBIBalOIIas MPOMBIIIJIEHHOCTh. JHepreTudyeckas
uHppacTpykrypa. TpaHcnoptHas uHppacTpykTypa. OOpa3zoBanue. DUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siicTBo. Cenbckoe xo3siicTBo u AIIK. ConnansHas chepa.

9. Tekymumii KOHTPOJIb 10 AUCUUIJIMHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS MYTEM KOHTPOJS IOCEHIaeMOCTH,
MPOBEJCHUS KOHTPOJBHBIX pPabOT, TECTOB MO JEKIMOHHOMY Marepuany, pedepaTroB 0



TEMaM, BBIITOJHEHHS U IPE3CHTAIMU JOMAIIHUX 3aJaHui U PUKCUPYeTCs B GOopMe KOHTPOJIbHOU
TOYKHU HE MEHEE OJHOI0 pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA I[pOMe)KyTO‘lHOﬁ arrecranmuun

3aueT NpoBOJUTCS B MTUCbMEHHOU (hopMe 1o OmieraM. buier coepxut TeopeTuuecKui

Bomnpoc. [IponomkurensHoCcTs 3a4era 1,5 gaca.

[IpumepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB

1. OGopynoBaHue UHTEPHETA BELIEH.

2. ApXWTEKTypa UHTEpHETa Bellei OT MEeKIyHapOJHOTO TeJIEKOMMYHUKAIIMOHHOTO COH03a
(ITU-T) u BcemupHoro popyma unrepuera Beuieid (IWF — 10T World Forum).

3. BapuaHTbl NOAKIIOYEHUS MTPEIMETOB (PU3NYECKOro MUpa (Belleil) K ceTsM nepeadyu
JTAHHBIX.

4. CpencrtBa uaeHTU(GUKAIINN BEIICH.

5. CpencrtBa u3MepeHHs CBEACHUI O BHEIIHEH cpeJie B MAIIMHOYUTAEMbIE JJAaHHbIE
(CEeHCOPBI, TATYUKH).

6. IIpoToko:bl OnMKHEH U NaNbHEH CBSI3M.

7. ApXUTEKTYpHbIE OCOOCHHOCTH MPOTOKOJIOB YPOBHS OOMEHa COOOIICHUSIMHA B UHTEPHETE
BEILEH.

8. XapakrepucTrka NPOTOKOJIOB HHTEPHETA BEIIEH M0 0XBATy MPOCTPAHCTBA, CKOPOCTHU
nepeaayn, SHEPreTHIeCKOMY 00ECTICYCHHIO.

9. CpaBHHTENBHBIC aHAIN3 IPOTOKOJIOB HHTEPHETA Bellleld OCHOBAHHBIX Ha COOOIICHHSIX
(THMa «M31aTeNb-TIOAMMCUYUKY) U HA CECCUX (THUIA KIMEHT-CEPBEP).

10. Xapakrepuctrka HaTeabHBIX ceTeii (BAN).

11. Xapakrepucrtuka cereit 6mkuero paccrosiHust (NFC).

12. Xapaktepuctuka nepcoHanbHbiX cereid (PAN).

13. Konnernus 001agyHbIX CEPBUCOB.

14. Monenu obnaynoro obcmyxuBanus (SaaS, PaaS, laaS).

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

16. Dranonnas obmaynas apxurekrypa [TU-T.

17. Mogens Tymannbix Berurciaenuii (Fog Computing win Fogging).

18. CpaBHeHHE 00JAYHBIX ¥ TYMAaHHBIX BBIUMCIICHUH.

19. Ananu3 n MamMHHOE 00y4YeHHe — B 00JIaKe U TyMaHe.

20. Be3omacHOCTh MHTEPHETA BEIICH.

21. IlpunoxeHus UHTEpHETA BELEH.

22. be30macHOCTh MHTEPHETA BEIICH.
11. YueOHo-MeTOAUUYECKOE O0ecTiedeHne
a) DJNEeKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE

«Moodley.
0) OtleHOUHBIE MaTepHaibl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH 10
TUCITUTLINHE.

B) [Iman ceMuHapckux / TpaKTUYECKUX 3aHATHM 1O JUCHMIUIMHE TPUBEIEH B

3JIEKTPOHHOM yHUBepcutere «Moodley.

r) Metoauyeckie yka3aHUs [0 IPOBEIEHUIO JIAOOpPaTOpHBIX pPadOT NpUBEIEHBI B

3JIEKTPOHHOM yHUBepcutere «Moodley.

n) Meronudeckue yka3zaHHs [0 OpraHU3allid CaMOCTOSITENbHOW paboThl CTYIEHTOB

OIMMCAHELI B DJICKTPOHHOM YHHUBCPCHUTCTC «Moodley.

12. Mlepeuens y4eOHOii TUTEPATYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas TUTepaTypa:



—3apamenckux E. I1., Aprembe U. E. Untepuer Bemeit. UccnenoBanuss u 061acth
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.

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

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

0) JOMOJIHUTEIbHAS TUTEpATypa:

—Tompamireitn b.C. MHpoxommyHukanmonusie cetu u cucrembl / CII6.: BXB-
[TeTepOypr, 2019. — 208 c.

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

B) pecypchl cetu MIHTepHeT:

— OTKPBITBIE OHJIAWH-KYPCBI

— A developer's guide to the Internet of Things (IoT) [DnekTponHsIit pecypc]. — Pexum
noctyna K caity: http://internetofthingsguide.com/ (nara oopamenus: 10.06.2019).

— Internet of Things (IoT) [DnekTponHbIi pecypc]. — Pexwum goctyma K caiTy:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (gara  oOpaieHus:
10.06.2019).

—IoT Overview Handbook [DnektponHblii pecypc]. — Pexxum poctyma k caiTy:
http://postscapes.com/internet-of-things-handbook 10T University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (gara ooparenus: 10.06.2019).

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

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOECH3NOHHOC 1 CBO60I[HO pacapocTpaHiaCMOC IIpOrpaMMHOC O6€CH€‘I€HI/I€Z
— Microsoft Office Standart 2013 Russian: makeT mporpamm. Bxirodaer NMpHIIOKCHUS:
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);
— yOaMYHO AOCTYIHBIE 00sauHble TexHosnoruu (Google Docs, SInnekc auck u T.1m.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubaoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccoHaIbHbIEe Oa3bl JaHHBIX:

— YHuBepcuterckas nHpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

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

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

AYIlI/ITOPI/II/I IJId IIPOBCACHU A 3aHATHH JICKIIMOHHOI'O THUIIA.
AYI[I/ITOpI/II/I IJid  IIpPOBCACHHUA 3aHATHH CCMHUHAPCKOI'0 THIIA, HWHAWBUIAYAJIBHBIX H
TpYHIIOBBIX KOHCYJ’IBT&I.IHIE, TCKYIICT'O KOHTPOJIA U HpOMG)Ky’TO‘IHOfI aTTeCTalnu.


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/

[TomerieHust It CaMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNOM K cetu VHTepHeT, B 2JIEKTPOHHYIO HMH(OPMAIMOHHO-00Pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMs 3aHATUM JICKUUOHHOTO UM CEMHHApCKOro THIIA
VMHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAlMi, TEKYLIErO0 KOHTPOJIS M IPOMEKYTOUHOM
aTTECTAIlMy B cMeaHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreii IlerpoBuy, a-p TexH. Hayk, mnpodeccop, kadeapa NpUKIATHON
unpopmaruku UTIMKH TI'VY, 3aBenyronwmii kadenpoit npuxinaaHoil HHGOPMaTHKH.



