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1. IIe.m: H ILNTAaHHPYEMBbI€ Pe3YJAbTAThI 0CBOCHHA THCIHILTHHBI

ITenpio ocBOSHUS MUCIUILTHHEI SBIII€TCS POPMHPOBAHUE CIEAYIONIMX KOMIIETEHITHIA:

-IIK-4-CrocobeH ympaBIsTh TONYYeHHEM, XpaHeHHeM, [epefadued, o0padoTKoM
OOJIBIIINX JAHHEBIX.

PesynbraTamMu OCBOEHHUS AHCHUIUIUHBI SBIMIOTCA CIEAYIOIINE HHIUKATOPHI JTOCTIKEHUS
KOMIIETEHITHH:

WIIK-4.2 HWcnoms3yeT MeTOIbl U HHCTPYMEHTHI IIOJNYdeHUd, XPaHEHHUS, Mepeiadd,
00pa0OTKH OOJIBIINX JaHHBIX.

HIIK-4.1 OcymecTBisieT MOHUTOPHHI U OIIEHKY IPOU3BOJUTEIBHOCTH 00pPadOTKH
OO0JIBIITHX JaHHBIX.

2. 3a1a4d ocBOeHHS THCIHIIIHHBI

— 3HaTh apXUTEKTYPHYIO OpPraHH3allii0 WHTEPHETa Bellel, OCOOCHHOCTH CIIEIHATbHBIX
KOMMYTAIIMOHHBIX MMPOTOKOJIOB, MOJEIH TYMAaHHBIX U 00TaYHBIX BHITHCIICHUI H CEPBHUCOB.

— VMeTb TpPHMEHATh 3HAHUS JUI1 IIOCTPOEHHS IIHPOKOTO CIEKTpa MPHIIOKEeHUH
HHTEPHETA BENIEH.

— BrnageTs MeToJaMH TPOSKTHPOBAHUS H ITOCTPOSHUS MIPHIOKEHHI HHTEPHETA BEIEH.

3. MecTo TUCHHILTHHBI B CTPYKTYPE 00pa30BaTeIbHOI MPOrpaMMBbI
JIMCIIMIUTHHA OTHOCHTCA K YacTH OOpa30BaTeNbHOH MpOorpaMMEl, (hOPMHPYEeMOH
Y4acTHHKaMH 00pa30BaTelbHBIX OTHOILIEHUH, ITpeiaraeTcs 00y4aroliuMcs Ha BBIOOD.

4. CemecTp(bI) 0cBOeHHS B (popMa(bl) MPOMEXRYTOYHOH ATTECTANMH O THCHHILIHHE

Bropoii cemectp, 3a4eT.

S. BxoaHble TpeGoOBaHHS /I 0CBOCHHS THCITUILTHHbI

JIng ycIIemrHOTO OCBOEHHS JUCIMIUIMHBEI TpeOyIOTCd pe3yabTaThl OOyYeHHS IO
CIIEIVIOIINM JHCIHIUTHHAM: apXHUTEeKTypa BEIYHCIHTEIBHBIX CHCTEM, OINepaIlHOHHBIE CHCTEMEI,
KOMITBIOTEPHEIE CETH.

6. SI3bIK peanu3anun

Pycckmii.

7. O0beM IHCIHIITHHBI

OO01mas TPyI0EMKOCTh TUCITUIUINHBI COCTABIIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-JIeKIuu: 16 4.

-1adopatopHele: 16 4.

OO0BeM caMOCTOSTEIbHOM paboThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.

8. Coaep:kaHNe THCHUILINHBI, CTPYKTYPHPOBAaHHOE 0 TeMaM

Tema 1. Beenenue B THTepHET Belei.

Ompenenerne IOT B KOHTEKCTE COBpPEMEHHEIX TexHolorumi. O0630p 3¢ ¢eKTHBHBIX
TEeXHOJIOTHI, JeXkamux B ocHOBe MHTepHeTa Bemleil. CpelncTBa HJIeHTH(HKAIMH BeIe.
KoMMyHUKaIMOHHBIE ITPOTOKOJBI. MOOWIBHOCTP KaK HOBas IMapajurMa KOMMYHHKATHBHBIX
ycTtpoticTB. Ceprr mpumeHeHus [oT. KoHCOPITHYMBI H cOOOIIICCTBA.

Tewma 2. O030p o0opynoBanus MHTEpHETA BEIIEH.
AnmapaTtHas 4yacTe MHTEpHETa Bennell. KoHeuHble YCTPOICTBA - KOHTPOJUIEPH], JaTYHKH,
aKTyaTopbl. POJIb KOHEYHBIX YCTPOHCTB B apxurekrype HMuTepHera Bemei. IIpumepsr u



OCHOBHBIE O0O0JaCTH IIPHUMEHCHHS JaTIYHMKOB M aKTyaTopoB. Mukporporeccopbl Arduino,
MHKPOKOMIIBIOTEPEI Raspberry Pi. Apxurektypa HMHTepHeTa Bemieil. Mojelb BCEMHPHOIO
dbopyma unHTepHeTa Bemiedl (IWF). YpoBeHb ycTpoHCTB. YpOBeHb MHOJKIOUYEHUH. YPOBEHb
KpaeBBIX BBIYUCIICHHH. YPOBEHb aKKYMYJIHPOBAHUS NAaHHBIX. YPOBEHb aOCTPAKIUU JaHHBIX.
YpoBeHp  TPHIOKEHUH. YPOBEHb  OHM3HEC-TIpolleccoB.  MoJems  MEXIyHapOJHOTO
TEeJIEKOMM YHHKAIIHOHHOTO COK03a. YPOBEHb YCTPOHCTB. CeTeBOH YpOBEeHb. YPOBEHD MOIICPKKH
YCIYT U NPWIOKEHUH. YpoBeHp IpwiokeHui. Bemu B IoT: HaTuuku W HCIOTHHUTEIbHBIE
MEXaHU3MBL

Tema 3. CeTeBoIl H KOMMYHHKAITHOHHBIH ()OH.

Ceternle TexHoNMorud U UATepHeT Benteld. Ponk ceTeBbIX moKMIO9eHHN. [IpoROJIHBIE H
OecripoBoHbIe KaHambl cBA3H. OSI mpotuB crekoB mpotokonoB TCP/IP. IIporokoasr [Pv4 u
[Pv6. [IpUHITUIIBI TTOJIK/TIOYEHUS YCTPOHCTB B CeTh H CIIOCOOBI Iepeiadi HH( OpMAaITHH.

Tema 4. Cetp B IHTEpHETE BEMIEA.

TpeboBarus k IoT. O630p mpoToKoI0B. OCOOEHHOCTH MPOTOKOIOB HHTEPHETA BEINEH.
Krmaccudukamus mpoTrokoiaoB HHTepHeTa Bemleii. Ctanmaptel WPAN  (GecmpoBojHas
MepCcOHANIbHAs CeTh), OTAHYHbIe OT IP. CeTeBble TOMOJOTHH, IPUMEHSEMbIE JUIS TOKITFOUCHUS
KOHEYHBIX YCTPOHCTB B ceTh. becmpoBoaHele cetH Wi-Fi. Texdomorun ZigBee u ee
ocobernHocTH. TexHomorusa Bluetooth Low Energy u ee oco6ennoctn, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 6a3e IP, LPWAN - sHepros¢QeKkTHBHBIE CeTH NalbHEro pajanyca
nefictBust, 6LoOWPAN, IEEE 802.11, cucTteMbl H IPOTOKOIH aainbHel cBa3u (WAN), coToBas
CBS3b H TEXHOJIOTHHU nocTyia, LoRA.

Tema 5. MapmipyTH3aTOpBI, IIUTEO36I, IPOTOKOJIEI BRICOKOTO YPOBHS B UHTepHETE BemIek.

OyHKIUM MaplIpyTH3aluu. I[IpHHIMIBI IporpaMMHO-ompenenseMbix ceTein SDN.
BricokoypoBHeBbie poTokoiibl MQTT, CoAP.

Tema 6. O0mauHble U TYMaHHBIE BRIYHCIICHUAL.

Tomonoruu o6mnaka m TymaHa. OOpaboTka naHHBIX B MHTepHeTe Bemmel. DTamoHHas
oOmavyHasg apXHTeKTypa OT HAI[HOHAIBHOTO MHCTHTYTAa cTaHAapToB M TexHoioruid (NIST) u
MeKJIYHAPOIHOTO TeleKOMMYyHHKannoHHoro cotosa (ITU-T). Ilpumepsl codupaeMBIX H
oOpabaTeiBaeMbIX JaHHBIX B loT-cuctemax. Mopens o00Ia4HBIX cepBHCOB. (OO0nadHas
apxurekTypa OpenStack. Konnemnusa TyMaHHBIX BEMHCIeHHH. CXeMBl TYMAHHBIX BBIYHCIIEHHH.
AHaIHTHKAa JAaHHBIX H MAaIIHHHOe 0OydeHHe B O0llake M B TyMaHe. lIpmMeHeHHe 00JIa4HBIX
TEXHOJIOTH U CEPBUCHO-OPEHTUPOBAHHBIX apxXureKTyp B HMHrepHere Bemeli. IIpuMepsr
00Ia9HBIX IUIATGOPM M CEPBUCOB JUTS 00paOOTKH M XpaHEHHS JaHHBIX, IMonydaeMbIX oT IoT-
CHCTEM.

Tema 7. O030p npunoxeHHH MHTEpHETa BEMIEH.

HartensHbie ceTH. YMHBIM JOM. YMHOe 3/laHHe. YMHBIH Topoi. MHIycTpHaTbHBIM
UHTEpHET Bellel. JIOTHCTHKA, TPAaHCIOPT, TOProBis. BupeoHabnrojeHue. 3aApaBOOXpPAHEHHE.
OOpabaTpiBaronias MNPOMBINUICHHOCTh. J[oOBIBaroIas ITPOMBINUICHHOCTh. JHEpPreTHIccKas
nHppacTpykrypa. TpaHcmoprHas wuHGppacTpykTypa. OOpazoBanne. DHHAHCOBEIE YCIIYTH.
CtpoutenbctBo. I'oponckoe xo3siicTBo. Cenbekoe x03aicTBo H AIIK. ComuansHas cdepa.

9. Tekyniuii KOHTPOJb MO THCIAILIAHE

Texkyumii KOHTPOIb II0 JUCIMIUIMHE ITPOBOJUTCS IYT€M KOHTPOIA IIOCENaeMOCTH,
MPOBEJIeHHS KOHTPOJIBHBIX pPaboT, TecTOB IO JIEKIIHOHHOMY MaTepHaly, pedepaToB II0
TeMaM, BEITIOJIHEHHS U IIpe3eHTaIlHH JJOMAaIIHHX 3aaHui U QuKcHpyeTcs B (hopMe KOHTPOIbHOMR
TOYKH He MeHee OJJHOTO pas3a B ceMecTp.

10. ITopsiiok mMpoBeIeHHS H KPHTEPHH OLeHHBAHHSA MTPOMEKYTOTHOM aTTecTalHH

TeopeTndeckne U IpaKTHYeCKHE Pe3yIbTaThl (GOopMUPYIOTCS KoMmmeTeHmmaMu UITK-4.1;
HIIK-4.2 u pe3ynpraTaMi 00Y4eHUS:
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—_

O0opyI0BaHNE HHTEPHETA BEIIEH.

2. ApPXUTEKTYpa HHTEPHETA Belleil 0T MEKIYHAPOJHOTO TeIEKOMMYHUKAIIHOHHOTO CO03a
(ITU-T) u Bcemuproro ¢opyMa uarepHera Bemieit (IWF — IoT World Forum).
3. BapuaHTBI HOAKTIOYEHHS IPEIMETOB (PU3HTIECKOro MUpa (BelIel) K CeTsIM Iepeladu

JTaHHBIX.

4. CpenctBa HIeHTH(QHKAITHH BeMIe.

5. Cpe,IICTBa H3MEPCHHA CBEJCHHUIH O BHEITHEH CpEic B MAalMHHOYHTACMBIC JaHHBIC

(CeHcOopBI, JATIHKH).

6. IIpoTOKOIBI OJMMKHEN U JaTBHEH CBS3H.
7. ApXuTeKTypHBIe 0COOeHHOCTH IIPOTOKOJIOB YPOBHSI 00OMeHa COOONIeHUAMH B HHTEPHETE

Bellel.

8. XapakTepHuCTHKa IPOTOKOJIOB HHTEPHETA BelIel 10 0XBaTy MPOCTPAHCTBA, CKOPOCTH
nepeaadyy, SHePreTHIeckoMy 00eceueHHIo.

9. CpaBHHUTeTBHBIE aHATH3 IPOTOKOJIOB HHTEPHETA BENIel OCHOBAaHHBIX HAa COOOIIEHHIX
(THma «u31aTeNb-IOAIMICYHKY) H Ha ceCCHIX (THIIA KITHEHT-CEPBED).

10. XapakTepHCTHKa HaTeIbHBIX ceTeil (BAN).

11. XapaktepucTtuka ceTeil 0muxHero pacctosHUS (NFC).

12. XapakrepucTHKa nepcoHanbHBIX ceTeil (PAN).

13. KoHnenus 00JIa4HBIX CEPBHCOB.

14. Monemnu o6naunoro obcnykuBanug (SaaS, PaaS, [aaS).
15. DTanonnas obaauynas apxurekrypa NIST — National Institute of Standards and

Technology.

16. OTamonHas obnaunHas apxurekrypa ITU-T.
17. Monens TymMaHHBIX Berauciaenni (Fog Computing mwm Fogging).
18. CpaBHeHHEe 00/1a4HBIX U TYMAaHHBIX BBIYHCIIEHHI.

19. AHamm3 U ManMHHOE 00YYEHHE — B 00JIaKe U TYMaHE.




20. be3onmacHOCTh HHTEPHETA BEIIECH.
21. IIprnoxeHHs HHTEPHETA BEIICH.
22. be30nacHOCTh HHTEPHETA BEIIEH.

11. YueOGHO-MeTOIHYECKOE 00ecIeuyeHHe

a) DIICKTPOHHBIH YYCOHBIH Kypc II0 JUCIOUIUIMHE B 3JICKTPOHHOM YHHBCPCHTCTE
«Moodle».

0) O1leHOYHbIE MaTepHajbl TEKYIIEro KOHTPOIS H MPOMEKYTOUHOH aTTecTallid II0
JUCIIUIIINHE.

B) [Iman ceMumHapckux / NpPaKTHYeCKUX 3aHATHH 110 JUCIUILIHHE TIIPUBEACH B
3IIEKTPOHHOM yHHBepcHuTeTe «Moodley.

r) MeTomuueckue YyKa3aHHS II0 TIPOBEJNCHHIO J1a0OPAaTOPHBIX pabOT MpPHBENEHH B
3IIEKTPOHHOM yHHUBepcHuTeTe «Moodley.

n) MeTonudeckue yKa3aHHS II0 OPraHU3al[UH CaMOCTOSTENIbHOM pPabOTHI CTYIEHTOB
OTIHCAaHBI B 37TeKTPoHHOM YHUBepcHuTeTe «Moodley.

12. IlepeyeHb Y4eOHOH JJUTepaTypPhl H pecypcoB ceTH UHTepHET

a) OCHOBHAS JTUTepaTypa:

— 3apamenckux E. II., Apremse W. E. HMureprer Bemeil. MccnenoBanus U o0acTh
npumerenns / E.I1. 3apamenckux [u np.]. — M.: Uudpa-M, 2018. — 188 c.

— JIn I1. Apxutektypa uarepreTa Bemteit / I1. JIu. — M.: JIMK Ilpecc, 2019. — 454 c.

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

0) OTOIHUTEbHAS TUTEPaTypa:

—Tompamteitn 5.C. HMHpokoMMyHHKaIIHOHHBIE ceTH H cHcTeMbl / CII6.: BXB-
IletepOypr, 2019. — 208 c.

— Pus Jx. O6maunble Beraucienud / CI16.: BXB-Iletepoypr, 2011. — 288 c.

B) pecypchl ceTH MHTepHeT:

— OTKPBITbIe OHIAHH-KYPCHI

— A developer's guide to the Internet of Things (IoT) [DnexTponHsIi pecypc]. — Pexxum
JocTyma K caity: http://internetofthingsguide.com/ (nata o6pamenns: 10.06.2019).

— Internet of Things (IoT) [DaekTpoHHBII pecypc]. — PeXHM 1ocTyma K CaiTy:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (mata oOpaieHus:
10.06.2019).

—IoT Overview Handbook [DnektpoHHEII pecypc]. — PexmM jgocTyma K cailTy:
http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (1aTa oopamenus: 10.06.2019).

— Internet Of Things News [Dmektponnsii pecypc]. — Pekxum jgocTyma K caiTy:
http://www.theinternetofthings.ew/ (maTa o6pamenug: 10.06.2019).

13. IlepedeHs HHPOPMANNOHHBIX TEXHO10T Hil

a) THIICH3HOHHOE H cBOOOIHO pacmpocTpaHsieMoe IporpaMMHoOe oGecedeHue:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKIrodaeT HpPHIOKEHHI:
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);

— IIyOJTHYHO TOCTYIIHBIE 00IadHble TeXHoIorHu (Google Docs, SIHIeKc JHUCK U T.11.).

0) nH(pOpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:



— DIIeKTPOHHBIN KaTtaJjior Hayunoi OHMOTHOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIIeKTpOHHAA O6ubmoreka (pemo3uTopHii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlanp — http://e.]lanbook.com/

— DBC KoncympTaHT cTyaeHTa — http://www.studentlibrary.m/

— O6pa3oBareibHas wiatdopma FOpaiit — https://urait.ru/

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

— 3BC IPRbooks — http://www.iprbookshop.ru/

B) mpodeccHOHaIbHBIE 0a3bl JaHHBIX:

— VHuBepcuretrckas uHpopmannoHHas cucteMa POCCHS — https://uisrussia.msu.ru/

— Enunas MexBeoOMCTBeHHas HH(GOPMaHOHHO-cTaTHcTHIecKas cucteMa (EMUCC) —
https://www fedstat.ru/

14. MaTepua/IbHO-TeXHHYeCKOe o0ecredeHHe

AyIUTOPUH A1 IIPOBECHUS 3aHATHH JIEKITHOHHOT O THIIA.

AyIHTOPHH JUIA TPOBEIACHHUS 3aHATHH CEMHHAPCKOIO THIIA, WHIABHIYAIbHBIX W
TPYIIIOBEIX KOHCYIBTAIUN, TEKYIIETO KOHTPOISI U IIPOMEKYTOUHOM aTTeCTaITHH.

IlomeleHns U1 caMOCTOSTENbHONU PabOThL, OCHAIIIEHHBIE KOMIIBIOTEPHOH TEXHUKOH U
JIOCTYIIOM K ceTH HMHTepHeT, B AJIEKTPOHHYIO HH(OPMAIIHOHHO-00Pa30BaTEIbHYIO Cpeay H K
HUH( OpMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.

AyauTopuu JUIS TPOBeJAeHHS 3aHATHI JIEKIIHOHHOTO U CEMHHApCKOTO THIIA
WHAUBUAYAIbHBIX H TPYINOBBIX KOHCYIbTAITHH, TEKYIIErO0 KOHTPOIS H IPOMEKYTOYHOH
aTTeCTaIlHH B cMellaHHOM (opMaTe («AKTPY»).

15. Uadopmanms o pa3padoTunkax

Cymenko Cepreit IleTpoBud, A-p TeXH. Hayk, Ipodeccop, Kadeapa HTpHUKIATHOMN
nnpopmatuku UIIMKH TI'Y, 3aBenyromuii kadeapoil mpuKIa HON HHPOPMATHKH.



