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1. leab ¥ NIaHUPYeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

Iesbt0 0CBOEHMSI JUCLUILUIMHBI ABJSETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

-[IK-4- Ciocoben  ynpaBisTh MOJY4YCHHEM, XpaHEHHEM, Iepefadycii, 00paboTKoi
0O0JBIINX JAHHBIX.

Pe3ynbraramMu 0cBOEHUS IHMCLUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-4.2 Hcnonp3yeT METOAbl M MHCTPYMEHTBI IIOJYy4YEHUS, XPAaHEHHUs, NEepelayd,
00pabOTKH OOJBITUX JTAHHBIX.

NIIK-4.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
OO0JBIINX JAHHBIX.

2. 3aga4uy ocBOECHHS JUCIHUILIHHDBI

— 3HaTh apXUTEKTYPHYIO OpraHU3allMI0 MHTEPHETA BEIIEH, OCOOEHHOCTH CIELUAIbHBIX
KOMMYTALIMOHHBIX IPOTOKOJIOB, MOJIEJIM TYMaHHbIX U 00JJaUHBIX BBIYMCICHUN U CEPBHCOB.

— YMeTh NpUMEHATh 3HAaHUS IS IOCTPOCHUS IIUPOKOTO CIIEKTPA IPUIOKEHUN HHTEPHETA
BELICH.

— BiageTs MeTo1aMM POEKTUPOBAHUS U ITIOCTPOEHUS IIPUIIOKEHUM HHTEPHETA BEILEH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpamMMbl
JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOW MporpamMmsbl, (popMmupyemoit
y4aCTHHKaMHU 00pa30BaTeNbHbIX OTHOLIEHUH, IpeiaraeTcst 00y4aroummMces Ha BBIOOD.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUYHON ATTECTANMH MO TUCHUILINHE

Bropoii cemectp, 3auer.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

Z[J'ISI yYCIICHIHOTO OCBOCHUA OUCHHUIIJIMHBI Tpe6y10TC$I PE3YIbTAaThI O6y‘I€HHH o
CICAYIOUM JUCHUIIIIMHAM: apXUTCKTYpa BBIYUCIUTCIIBHBIX CUCTEM, OINCPAIMOHHBIC CUCTCMBEI,
KOMITILIOTCPHBIC CCTH.

6. SI3bIK peaau3anun

Pycckuii.

7. O0beM INCUMILIHHBI

OO61as TpyA0eMKOCTh IUCIUIUTHHBI cOocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nexun:; 32 9.

-nabopaTopHbIE: Y.

O6beM caMOoCTOSTENbHOM pabOThI CTYIEHTA OIpeieeH Y4eOHbIM MJIaHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tema 1. BBenenue B IHTepHET Benien.

Omnpenenenne IOT B KOHTeKkcTe COBpeMEHHBIX TexHOIOrud. O0630p 3 HeKTUBHBIX
TEXHOJIOTHH, JIexanmx B ocHOBe WHrepHera Bemeld. CpencTtBa HICHTU(PHUKAIMHA BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJIBI. MOOWIBHOCTh KaK HOBas MapaurmMa KOMMYHHKATHBHBIX
ycrpoiictB. Chepnl npumenenus loT. Koncopuuymsl 1 cooOuiectsa.

Tema 2. OG30p ob6opynoBanus MHTtepHeTa Bemei.
Arnnapartsas yacts HTepHeTa Bemeil. Koneunble ycTpoiicTBa - KOHTPOJIIEPHI, TaTYUKH,
aKkTyaTopbl. Pob KOHEUHBIX yCTpOKCTB B apxutekrype MaTepnera Bemen. [IpumMepsl 1 OCHOBHBIE



00J1aCTH IPUMEHEHHUS TATYUKOB U aKTyaTopoB. Mukporporeccopsl Arduino, MUKpOKOMITbIOTEPHI
Raspberry Pi. Apxurektypa UHTepHeta Bemelr. Mozaenb BceMupHOro ¢opyMa HHTEpHETa Belen
(IWF). YpoBenb ycTpoicTB. YpOBEHb MOJKIIOUCHUI. YPOBEHb KPAEBbIX BBIUUCICHUN. Y POBEHB
AKKyMYJIUPOBAaHMS JAHHBIX. YPOBEHb aOCTpPaKIUHU IaHHBIX. YPOBEHb NPUIIOKEHUI. YPOBEHBb
OusHec-mipouieccoB. Mojienb MEXIyHapOJHOIO TEJIEKOMMYHHMKAIIMOHHOTO CO03a. YPOBEHb
ycTpoiicTB. CeTeBOl YpOBEHb. YPOBEHb TMOIJICPKKH YCIAYr M TPUIIOKEHUNU. YPOBEHb
npuioxenui. Benu B [0T: gaTunku 1 HICIIOHUTENBHBIE MEXaHU3MBI.

Tewma 3. CeTeBoil 1 KOMMYHHKAITMOHHBIN (OH.

Ceresbie Texnosorun u Uurepuer Bemieit. Ponb ceteBbix nogkitouenuid. [IpoBoHbie u
O6ecnpoBoHbIe KaHab! cBsi3u. OSI mpotus crekoB npoTokosioB TCP/IP. ITporokomsr IPv4 u [Pv6.
[TpuHIUIBI TOAKIIIOYEHHS YCTPOICTB B CETh U CIOCOOBI IIepeiadn HH(POPMAIIHH.

Tema 4. Cetb B UHTEpHETE Beliei.

TpeboBanus k IoT. O630p mporokonoB. OcCOOEHHOCTH MPOTOKOJIOB WHTEPHETA BEIICH.
Knaccudukanmust mnporokosoB wuHTepHeTra Bemeid. Cranmaptei WPAN  (GecnipoBojHas
NepCOHAJIbHAA CeTh), OTauuHble OT IP. CeTeBble TOMOIOIrMHU, IPUMEHSEMBbIE JUIS TIOIKIIOUEHUS
KOHEUYHBIX YCTpOMCTB B ceThb. becnipoBoansle cetn Wi-Fi. Texnonoruu ZigBee u ee ocoOeHHOCTH.
Texunomnorust Bluetooth Low Energy u ee ocobennoctu, IEEE 802.15.4, Zeegbee, WPAN u
WLAN Ha 6aze [P, LPWAN - nsHeprosddexTuBHBIE CETH AaTbHEro paauyca JIeHCTBUS,
6LoWPAN, IEEE 802.11, cuctemsl u npotokoinsl ganbHed cBsizu (WAN), cotoBas cBsi3b U
TexHosoruu goctyna, LoRA.

Tema 5. MapupyTu3aropsl, IUIIO3b], IPOTOKOJIBI BBICOKOTO YPOBHS B VIHTepHETE BeleH.

Oyukuuu  Mapumpyruzauud. [lpuHnunel nporpaMmHo-onpenensieMbix cereid SDN.
BricokoypoBuesblie npoTokoiasl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYHCICHUS.

Tomonornn o6maka m tymana. O0paborka maHHbIX B VHTepHere Bereit. DramoHHas
oOnayHas apXUTEKTypa OT HAIMOHAIBHOIO MHCTHTYyTa craHiapToB u TexHonoruit (NIST) u
MEXJIYHapOJAHOIro TesleKoMMyHHKanmonHoro coto3a (ITU-T). Ilpumepsr cobupaeMbix u
oOpabarbiBaeMbIX JaHHbIX B loT-cuctemax. Mopaens oOmayHbIXx cepBUCOB. OO6mauHas
apxurektypa OpenStack. Konnenius TymaHHbIX BbraucieHUd. CXeMbl TyMaHHBIX BBIUHCICHUH.
AHaIMTHKA JAaHHBIX M MalIMHHOE O0y4yeHue B obOjake UM B TyMmaHe. [IpumeHeHue oOGiadHbIX
TEXHOJIOTMI M CEPBUCHO-OPEHTHUPOBAHHBIX apxuTekTyp B HMuHtepHere Bemeit. I[Ipumepsr
00ayHbIX IUIATGOPM U CEPBUCOB Ui OOpaOOTKM M XpaHEHUsS NaHHBIX, Mojgy4yaeMbix oT loT-
CHUCTEM.

Tema 7. O030p npunoxenuit luTepuera Bemei.

HarenpHble cetn. YMHBIM O0M. YMHOE 3aaHuMe. YMHBIM ropon. MHaycTpuanbHbIN
uHTepHeT Bemed. Jlorucruka, TpaHcnopt, Toprois. Buneonabmronenue. 31paBooXpaHEHHeE.
OOpabatbiBaroliasi IPOMBIIUIEHHOCTh. J{oObIBaroass MNpPOMBINUIEHHOCTb. JHEpPreThyecKas
uHdpactpykrypa. TpancrnoptHas uHpacTpykTypa. OOpa3oBanue. DOUHAHCOBBIE YCIYIH.
CrpourensctBo. ['opoackoe xo3siictBo. Cenbckoe xo3siicTBo U AIIK. Counansnas chepa.

9. Tekymmii KOHTPOJIb MO0 NUCHHUIINHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE MPOBOJUTCS IIYyTEM KOHTPOJS IOCEHIAEMOCTH,
IPOBEIEHUSI KOHTPOJBHBIX pPalbOT, TECTOB IO JIEKIMOHHOMY Marepuaity, pedepaTroB 1o
TeMaM, BBIIIOJIHEHUS U NPE3eHTAllUN JOMaIIHUX 3aJaHuil U pukcupyercs B GopMe KOHTPOIbHOU
TOYKHU HE MEHEE OJIHOTO pa3a B CEMECTP.

10. Iops10K NpOBeeHUsI U KPUTEPUH OLeHUBAHUS IPOMEKYTOUYHOM aTTeCTAIUH

Teopernueckue U mpakTU4yeckue pe3ynbTarsl Gpopmupyrorces komnerenuusmu UITK-4.1;
NITK-4.2 u pesynbraramMu oOyueHus:

Buja oueHo4HOro cpeacraa
(TecThl, 3a1aHNUs, KEHUCHI, BOMPOCHI U

ap.)

Jrtansl GOPMUPOBAHMS KOMIIETeHIUIA Koa n HaumeHoBaHue

Ne
(pa3aenbl AMCHUTLINHBI) pe3yJabTaToB 00y4eHHsI




Tema 1. BBeapenue B HHTepHeT OP411  OP-4.11 OP-
1. | Bemei. 411, OP-4.1.2 Bomnpocsr
Tema 2. O0630p o000pyTOBaHUS OP-4.1.1. OP-4.2.1. OP- Bompocsr
2. | MaTepHeTa BElIEH. 429 OP-423.
Tema 3. CveTeBOI/I u OP-411. OP-4.1.1. OP- Bomnpocst
3 | KOMMYHHUKAIIMOHHBIN (OH. 411 OP-41.2
4 Tema 4. Cetb B IHTEpHETE Belel. OP-4.1.1, OP-4.2.1. OP- Bonpocsr
4.2.2.0P-4.2.3.
Tema 5. MapuipyTtusaTopsl, OP411  OP-4.11 OP- Bomnpocel
S | LUIO3BI, TMPOTOKOJIBI BBICOKOI'O 4 1 1 OP_'4 '1' 5
ypoBHs B IHTepHETE Bemiei o o
T 6. O6 B
; B;ﬁ;CHeHH,IHaqHHe U TyMaHHbIE OP-4.1.1, OP-4.2.1. OP- OIPOCHI
’ 4.2.2.0P-4.23.
Tema 7. O630Up NIPUJIOKEHUN OP-41.1., OP-4.1.1. OP- Bompocsr
7 | UnTepHeTa Bemiei. 411 OP-4.12

3aueT npoBOIUTCS B MUCbMEHHOHN (hopMe 1o OmiietaM. buner coepxut TeopeTuuecKui

Bonpoc. [IponomxurensHocTh 3auera 1,5 yaca.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

IIpuMepHBIii IepeUeHb TEOPETUUECKUX BOIIPOCOB

O06opynoBaHNe HHTEPHETA BEILIEH.

ApXHUTEKTypa HHTEPHETA BEIIEH OT MEXAYHAPOJHOIO TEIEKOMMYHHKALMOHHOIO COK03a
(ITU-T) u BcemupHoro popyma unrepuera Beuieir (IWF — 10T World Forum).
BapuaHTsl noKiII0ueHUs TPeIMETOB (PU3NUYECKOTr0 MUpa (Beleil) K ceTsM nepeaadu
JTAaHHBIX.

CpencTBa uIeHTU(UKALIIH BELIEH.

CpenactBa n3mMepeHus CBEACHUN O BHEIIHEN Cpe/ie B MAITMHOYUTAEMbIE JaHHbIE
(ceHCOpbI, TaTYUKH).

[TpoToxosbl OnMKHEN U TanbHEN CBSI3U.

ApPXUTEKTYpHbIE 0COOEHHOCTH MPOTOKOJIOB YPOBHA 0OMEHa COOOIIEHUSIMUA B MHTEPHETE
BEIIEH.

XapakTepHUCcTUKa MPOTOKOJIOB MHTEPHETA BEILIEH 110 0XBATy IPOCTPAHCTBA, CKOPOCTU
nepegadn, YHEPreTUIecKoMy 00€eCIIedeHHIO.

CpaBHMTENIbHBIE aHAIU3 TPOTOKOJIOB HHTEPHETA Belllelf OCHOBAHHBIX HAa COOOIICHUSX
(THMa «M31aTeNb-TIOAMMCUUKY) U Ha CECCUAX (THUIA KIIMEHT-CEPBEP).
XapakrepucTuka HatenbHbIX cereil (BAN).

XapaxTepuctuka cereil 0mmxaero paccrosinus (NFC).

XapakrepucTuka nepconanbhbix cereit (PAN).

Konnenius o61ayHbIX CEpBUCOB.

Mopnenu obnauHoro obcmyxuBanus (SaaS, PaaS, aaS).

OranonHas obnaunas apxurektypa NIST — National Institute of Standards and
Technology.

OranonHas obOnauHas apxutekrypa [TU-T.

Monens Tymansbix Beruucnenuit (Fog Computing ninm Fogging).

CpaBHeHue 00JIaYHBIX U TYMAHHbBIX BBIYHCICHUH.

AHanu3 1 MalMHHOE 00y4YeHHe — B 00JaKe U TyMaHe.

be3onacHocTh MHTEpHETA BELIEH.

[Tpuno>keHnss UHTEPHETA BEILEH.




22. be30macHOCTh MHTEPHETA BEIIEH.

11. YyeOHoO-MeTOoau4ecKoe o0ecnmeyeHme

a) DIEKTPOHHBIN y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodle».

0) OrieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISI M TMPOMEKYTOYHOW AaTTECTAIMH I10
JVCIIATUTHHE.

B) [itan ceMuHapcKuX / MPpaKTHUECKUX 3aHATUH MO TUCIUTUTHHE TPUBE/IEH B AJICKTPOHHOM
yHuBepcutete «Moodley.

r) MeToauyeckne yKa3zaHUs [0 MPOBEICHHUIO JTA0OPATOPHBIX pPAabOT TpPUBEICHBI B
AJIEKTPOHHOM yHUBepcutete «Moodley.

1) MeTonudeckue yKa3aHUs [0 OpraHU3alldd CaMOCTOSITEIIBHON paboThl CTYACHTOB
OIKCaHbI B 3JICKTPOHHOM yHHBepcuteTe «Moodley.

12. Ilepeuyens y4ueOHOii TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— 3apamenckux E. II., AprembeB U. E. Unrepuer Bemeit. MccnenoBanus u o0iacTh
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uudpa-M, 2018. — 188 c.

— JIn I1. Apxurekrypa uarepuera semieii / I1. Jlu. — M.: JIMK Ilpecc, 2019. — 454 c.

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

0) JIOTIOHUTENbHAS JINTEpaTypa:

— Donpamreiin b.C. Mndokommynukannonusie cetu u cucteMsl / CI16.: BXB-IlerepOypr,
2019. — 208 c.

— Pu3 JIxx. O6naunsie Beruucienus / CI16.: BXB-ITerepOypr, 2011. — 288 c.

B) pecypchl cetu MHTepHeT:

— OTKPBITBIC OHHaﬁH-KprBI

— A developer's guide to the Internet of Things (10T) [DnekTponusiii pecypc]. — Pexum
noctyna K cauty: http://internetofthingsguide.com/ (nata oopamenwus: 10.06.2019).

— Internet of Things (IoT) [DOnexTponHslii pecypc]. — Pexxum poctyma k caiTy:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (mara  oOpaieHus:
10.06.2019).

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

—Internet Of Things News [OnekTtponHbIi pecypc]. — Pexxum goctynma kK caity:
http://www.theinternetofthings.eu/ (nata obpamenus: 10.06.2019).

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOIHO paclpoCTpaHIeMoe IPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxirrouaet npuioxenus: 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);

— yOJaMYHO AOCTYyIHBIE oOsauHble TexHonoruu (Google Docs, Slnnekc Auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIe CHpaBOLIHBIC CUCTCMBI.
— DIIEKTPOHHBIN KaTaJjior Hayunoi O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpoHHas oubnmoreka (peno3utopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynsrant cryaenra — http://www.studentlibrary.ru/

— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/

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

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

B) npodeccuoHanbHbIe 0a3bl JAHHBIX:

— YuuBepcuterckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass MH(poOpManMoHHO-cTatucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

AynuTopuu A IPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUTIA.

Aymatopun Uil TPOBENEHHS 3aHATUH CEMHUHAPCKOTO THWIA, WHIAMBHUIYAIbHBIX |
TPYNIOBBIX KOHCYIBTAIUHN, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON aTTECTALIUU.

[TomenieHust I CaMOCTOSITENTFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JIOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI HH(OPMAIMOHHO-00pa30BaTEbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopuu I TPOBEACHMS] 3aHATUH JIGKIIMOHHOTO W CEMUHApCKOro  THIIA
WH/IMBUIYAIBHBIX W TPYNIOBBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS M TPOMEKYTOYHON
aTTecTallid B CMEIIaHHOM QopmaTe («AKTPY»).

15. Undopmanus o paspadorunkax

Cymenko Cepreit IlerpoBuy, n-p TexH. Hayk, mpodeccop, Kadeapa NpPHUKIATHON
unpopmaruku UTIMKH TI'VY, 3aBenyronwmii kadeapoit npukiaaHoil HHOOPMATHKH.
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