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1. lesab 1 ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS M CHHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

—IIK-1 — Cnocoben ¢dopmaim3oBaTh TpPeOOBaHUS K MPOrPAMMHOMY OOECIEYCHHIO,
CIIPOEKTHUPOBATH MPOTPAMMHOE 00eCIIedeHHEe, HAlMCaTh MTPOTPAMMHBIN KOJI, & TAKXKE MPOBEPUTH
PaboTOCIIOCOOHOCTH TPOIrPAMMHOTO 00SCIICYEHHUS U UCIIPABUTD JIS(DEKTHI.

— IIK-2 — Cnoco0eH OCyIIeCTBUTh COTJIacOBaHHE TPEOOBAHHM K CUCTEME M TOACUCTEME,
pa3paboTKy METOAMK BBIMOJIHEHHS aHATUTHUYECKUX PaldoT, yIpaBieHUE MpolieccaMu pa3paboTKu
U CONPOBOXKJIEHUS TPEOOBAHUHN K CUCTEME M MOJICUCTEMaM, yIpaBlieHHEe KadyeCTBOM CHUCTEMBI U
MOJICUCTEM, OCYILIECTBUTh aHAJIN3 IPOOJIEMHBIX CUTYaIUH.

PesynpTaTramu 0CBOCHUS NUCHUIUIHHBI SIBISTFOTCS CIEIYIONINE WHANKATOPHI JTOCTHKCHUS
KOMIIETECHIINH:

NIIK-1.1 Ocymectisger aHanmu3 TpeOOBaHUH K TPOrpaMMHOMY 0OECIEeUYCHHIO,
ocTpoeHue PopMaIbHON MOJIEH, TPOBEPKY PabOTOCIIOCOOHOCTH MPOTrPAMMHOI0 0OecTeyeHHs
U HCIIpaBIiICHHE e(PEKTOB.

NIIK-2.4 Ha ocHOBe MareMaTH4eCKOW MOJENHU CUCTeMBbl M MOAcHCTEM (OpMaiu3yer
yIpaBJIeHUE KadeCTBOM pPAOOTHI CHCTEMBI M TOACHCTEM, MPOU3BOJUT aHAIHM3 IMPOOIEMHBIX
CUTyaIui.

2. 33}13‘11/1 OCBOCHHA TUCHHUIIIMHBI

— 3HaTh apXUTEKTYPHYIO OpraHU3allMi0 WHTEpHETa Belled, 0COOEHHOCTH CHEIHMAIbHBIX
KOMMYTaIII/IOHHI)IX HpOTOKOJIOB, MOICIn TYMaHHI)IX 158 06JIa‘-IHI)IX BI)I‘-II/ICJIGHI/Iﬁ nu CCpBI/ICOB.

— YMeTh NPUMEHSTh 3HAHUS JIJIs1 TOCTPOCHHMS IIUPOKOTO CIIEKTPa MPHIIOKEHUH HHTEpHETa
BeIIeH.

— BrageTs MeTo1aMu MPOSKTUPOBAHUS U TTOCTPOSHUS MPUIIOKEHUN HHTEPHETA BEIICH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumniuHa OTHOCHTCS K 4YacTh o00pa3oBaTeNbHOW MPOrpaMMBbI, (OPMUPYEMOi
y4aCTHHUKaMH O0Opa30BaTENIbHBIX OTHOIICHHH, TpeasiaraeTcsi oOOydJaronuMcs Ha BBIOOD.
JucuuninuHa BXOAUT B MOAYIb « Crielinamn3amus.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMH 0 AUCHHUIINHE

Bropoii cemectp, 3auer

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJIHUHBI

Z[J'ISI yCcnnemHOro OCBOCHUA JUCHUIIIMHBI Tpe6y'IOTC$I PE3yJIbTAThI O6y‘leHI/I}I 1o
CICAYIOIMM JUCHUILIMHAM: apXUTCKTYpa BBIYUCIIUTCIBHBIX CUCTEM, OICPALIMOHHBLIC CUCTCMBI,
KOMIILIOTCPHBIC CCTH.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO61mas TpyA0eMKOCTh TUCHUIUTHHBI COCTaBsieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
— neknun: 16 49.;
— cemuHapckue 3ansaTus: 0 4.
— npakTuyeckue 3aHaTus: 0 4.;
— nabopaTtopHble paboTsI: 16 u.
B TOM YHCJIC TTpaKTUUecKas moaroroBka: ) 4.
O0beM caMOCTOSATENLHON pabOThI CTYICHTA ONpeAeieH Y4eOHBIM IIIaHOM.



8. Coaep:xkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tewma 1. Begenue B UntepHer Bemieil.

Ompenenenne IOT B KOHTEKCTE COBpeMEHHBIX TexHonoruii. O030p 3h(eKTUBHBIX
TEXHOJOTHH, JNexamux B ocHoBe MHTepHera Bemieil. CpenctBa HICHTU(UKAIMUA BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJB.. MOOWIBHOCTh KaK HOBas MapajurMa KOMMYHHKATHBHBIX
ycrpoiictB. Chepsl npumenenus 10T, Koncopunymsl u coobdiiecTsa.

Tema 2. O630p 0o60pynoBanus MHTepHETa BEle.

AnnapatHas yacth MaTepHeTra Bemeil. Koneunbie yCcTpoiiCTBa - KOHTPOJUIEPHI, TaTYUKH,
aKkTyarTopsl. Pob KOHEUHBIX YCTPOUCTB B apxuTekType MaTepHera Bemen. [Ipumeps! 1 OCHOBHBIE
001aCTH NPUMEHEHHUs ITaTYNKOB U aKTyaTopoB. Mukponporeccopbl Arduino, MUKpOKOMIIbIOTEPHI
Raspberry Pi. Apxutektypa MuTepHeTa Bemieir. Moaens BceMupHoro (opyma HHTEpHETa BEIIeh
(IWF). YpoBeHb ycTpOHCTB. YPOBEHD HOIKIIOUCHHH. Y POBEHb KPA€BbIX BHIYUCICHHHA. Y POBEHB
AKKyMYJIUPOBaHMs JaHHBIX. YPOBEHb aOCTpakUUU JaHHBIX. YPOBEHb NPUIIOKEHUH. YPOBEHb
O6usHec-npoueccoB. Mojellb MEXIYHApOAHOTO TEJIEKOMMYHHUKALMOHHOTO COH03a. YPOBEHb
ycTtpoiicTB. CeTeBoll ypoBEHb. YPOBEHb MOJEPKKU YCIyr W NPUIOKEHUH. YPOBEHb
npwioxeHui. Bemu B [oT: gaTunky U MCIIOJTHUTENIBHBIE MEXAHU3MBI.

Tema 3. CeTeBoil 1 KOMMYHUKAIIMOHHBIN (OH.

CeteBble Texnosiorun u Matepuer Bemieit. Posib ceteBbix nmoakiatouenuit. [lpoBoanbie u
6ecripoBoHbIe KaHaibl cBsa3u. OSI mpotus crexoB npotokosioB TCP/IP. Ilporokosnsr IPv4 u IPv6.
[TpuHIMIBI TOAKIIOYEHHS YCTPOMCTB B CETh U CIIOCOOBI NIepeaayn UH(OpMaIuu.

Tema 4. Cets B UnTEpHETE Bemiei.

TpeboBanus k IoT. O630p nmpoTokosoB. OCOOEHHOCTH MPOTOKOJIOB MHTEPHETA BeIlEeH.
Knaccudukanus mnporokonoB wuHTEepHeTa Bemiedl. Cranmapret WPAN  (GecripoBogHast
nepcoHanbHas ceTh), oTanyHble oT IP. CereBble TOMONOIUU, MPUMEHSEMBIE I MOJKIFOUYEHUS
KOHEUYHBIX YCTPOICTB B ceTh. becnipoBoanbie cetn Wi-Fi. Texnonoruu ZigBee u ee 0coOOEHHOCTH.
Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee, WPAN u
WLAN Hna 6aze IP, LPWAN — »sHeproaddexTuBHble ceTH OallbHErO paauyca IeWCTBUSA,
6LoWPAN, IEEE 802.11, cuctembl u mpotokonsl ganbHel cBsizu (WAN), cotoBas cBsi3b U
TexHoyioruu noctymna, LoRA.

Tema 5. MapiupyTu3atopsl, IUIIO3b], IPOTOKOJIBI BEICOKOTO YpoBHs B MIHTepHETe Belen.

OyHkimMu  Mapupytuzauud. IIpuHnunel mporpammHo-onpenensemsix cereil  SDN.
BricokoypoBHeBsie mpoTokosisl MQTT, CoAP.

Tema 6. OGnauHble U TYMaHHbIE BBIYMCICHUS.

Tononorun ob6naka u tymana. O6paboTka naHHbIX B VHTepHere Bemieil. Drtanonnas
o0JyiauHasi apXMTEKTypa OT HAIIMOHAIBHOTO HMHCTHTyTa cTaHAapToB u texHojoruit (NIST) u
MEKIYHAPOJAHOTO TeJeKOMMYyHHKaMoHHoro coto3a (ITU-T). Ilpumepsl coOupaembix u
oOpabateiBaemMblx JaHHBIX B loT-cucremax. Monens o6naunbix cepBucoB. OOnauHas
apxurektypa OpenStack. KoHuenius TyMaHHbIX BbIYMCICHUNH. CXEMbl TYMaHHBIX BBIYMCICHHUM.
AHalUTHKa JaHHBIX M MalllMHHOEe oOyueHue B obOyiake M B Tymase. [IpumeHeHHe o0OnauHBbIX
TEXHOJIOTMM M CEPBUCHO-OPEHTUPOBAHHBIX apxuTekryp B HMureprere Bemei. IIpumepsl
00yauHbIX TUIaTGOPM U CEPBUCOB JUIsi 00pabOTKM M XpaHEHHUs JAHHBIX, Moidydaembix oT loT-
CUCTEM.

Tewma 7. O630p npunoxeHuit THTepHeTa BEmIe.

Harenbnpie cetu. YMHBIN noM. YMHOe 3aaHue. YMHbBIM ropoh. WMHAycTpraibHBIN
uHTepHeT Bemied. Jlorucruka, TpaHcmoprt, TOprois. Buaeonabmionenue. 3apaBoOoXpaHEHHE.
OO6pabaThiBarolas MPOMBIIUIEHHOCTh. Jl0ObIBatoOIIas MPOMBIIIJIEHHOCTh. JHepreTuueckas
uH¢ppactpykrypa. TpaHcnoptHas uHppacTpyktypa. OOpa3zoBanue. DUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siicTBo. Cenbckoe xo3siicTBo u AIIK. ConmanbsHas chepa.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymui KOHTPOJb IO AUCLUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJIA IOCELIAEMOCTH,
MPOBEJCHUSI KOHTPOJBHBIX pabOT, TECTOB IO JIEKIHMOHHOMY Marepuainy, pedepaToB IO
TEMaM, BBIITOJHEHHS U MPE3EHTAIMK JOMAIIHUX 3aJaHui U PUKCHpYyeTcs B opMe KOHTPOJIBLHOU
TOYKHM HE MEHEE OJIHOTO pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO‘lHOi/i aTTeCTallumn

3a4eT MpoOBOIUTCS B MMCHbMEHHOH (popMe 1Mo Ouseram. buiier conep xuT TeopeTHaecKuii
Bompoc. [IponomkurensHoCTh 3a4era 1,5 gaca.
[TpumepHBIi IepeueHb TEOPETHYECKUX BOIPOCOB
1. OOGopynoBaHue UHTEpHETA BELIEH.
2. ApXUTEKTypa HHTEpPHETA BEIICH OT MEXIYHAPOIHOTO TEICKOMMYHHUKAIIMOHHOTO COI03a
(ITU-T) u BcemupHoro popyma uarepuera Beuieid (IWF — 10T World Forum).
3. BapuaHThl noKIIOYEHUS TPEIMETOB (PU3UUECKOro MUpa (BeIei) K CeTsAM Iepeaadn
JTAHHBIX.
CpencTBa uaeHTU(UKALIMK BELIEH.
5. CpencrtBa u3MepeHHs CBEACHUH O BHEIIHEH cpeJie B MAIIMHOYUTAEMbIE JJAHHbIE
(CEHCOPBI, TATYHKH).
6. IIpoToko:bl OnMKHEH U NaNbHEH CBSI3M.
7. ApXUTEKTypHBIE OCOOEHHOCTH IPOTOKOJIOB YPOBHSI OOMEHa COOOIICHUSIMHA B HHTEPHETE
BEILEH.
8. XapakrepucTHKa IPOTOKOJIOB MHTEPHETA BEIIEH 110 0XBaTy MPOCTPAHCTBA, CKOPOCTH
nepeaayn, YHEPreTHIeCKOMY 00ECTICUCHHIO.
9. CpaBHUTENbHBIC aHAIN3 TIPOTOKOJIOB HHTEPHETA BEILIEH OCHOBAHHBIX Ha COOOIIECHHIX
(THMa «MU3AaTENb-TIOANMCUYUKY) U Ha CECCUsX (THUIMa KIUEHT-CEPBeEp).
10. Xapakrepuctrka HatenbHbIX cereil (BAN).
11. Xapakrepuctrka ceteit ommxaero paccrosaus (NFC).
12. Xapakrepuctrka nepcoHanbHbix cereit (PAN).
13. KoHmerust 00TagyHbIX CEPBUCOB.
14. Monenu obaaunoro obciyskuBanus (SaaS, PaaS, laaS).
15. Dranonnas obnaunas apxurektypa NIST — National Institute of Standards and
Technology.
16. Dranonnas obmaynas apxurekrypa ITU-T.
17. Mogens Tymansbix Beruncinenuii (Fog Computing nim Fogging).
18. CpaBHeHHE 00JIAYHBIX ¥ TYMaHHBIX BBIYHCIICHUH.
19. Ananu3 u MamMHHOE 00yuyeHHe — B 00JIaKe U TyMaHe.
20. be3onacHOCTh WHTEPHETA BEMICH.
21. IlpunoxeHus UHTEPHETA BELEH.
22. be30macHOCTh MHTEPHETA BEIICH.

e

11. YueOHO-MeTOOAUYECKOE O0ecIIeueHne

a) DJIEKTPOHHBIN yueOHBIN KypC 10 JUCIUIIMHE B JJIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=00000

0) OleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH 110
mucruminae (IIpunoxenue 1).

B) [lnan ceMuHapckux / IpakTUUECKUX 3aHATUHN 10 AUCLHUIIIMHE PUBEEH B 3JIEKTPOHHOM
yausepcurere «Moodley.

r) Metoauueckue yka3zaHUs [0 MPOBEIEHUIO JIAOOPaTOpPHBIX pPAOOT TpPUBEIEHBI B
3JIEKTPOHHOM yHUBepcutere «Moodley.

n) Metonuyeckue yKazaHHs IO OpraHU3alldd CaMOCTOSITENbHOM pabOThl CTYJIEHTOB
OTHCaHbI B 3JIEKTPOHHOM yHHBepcuTeTe «Moodley.



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

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTepaTypa:

—3apamenckux E. I1., AprembeB U. E. Untepuer Bemeit. MccnenoBanuss u 001acTh
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.

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

— Makapos C.JI. Aurdino Uno u Raspberry Pi 3: 0T cCXeMOTEXHUKH K HHTEPHETY Belei /
C.JI. Makapos. — M.: IMK Ilpecc, 2018. — 204 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

— T'onpamireiin b.C. UndoxoMmmyHukanunonnsie cetu u cucreMsl / CIT16.: BXB-ITerepOypr,
2019. - 208 c.

— Pus JIxx. O6naunsie Beruriciacaus / CI16.: BXB-ITerepoypr, 2011. — 288 c.

B) pecypchl cetu HTEepHeT:

— OTKPBITHIE OHJIAHH-KYPCBI

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

— Internet of Things (IoT) [OnexTponHblii pecypc]. — Pexum poctyma k caity:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (gara  oOpaieHus:
10.06.2019).

— 10T Overview Handbook [OnextponHsiii pecypc]. — Pexum pocryma 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 [Dnektponnsiii pecypc]. — Pexum poctyma Kk caity:
http://www.theinternetofthings.eu/ (mata oopamenwus: 10.06.2019).

13. Mlepeyens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMOCH3UOHHOC U CB060J_'[HO pacnupocCTpaHsaACMOC IIPOrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxitouaet npusioxenus: 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);

— MyOJIMYHO JOCTYIHBIE 00sauHble TexHonoruu (Google Docs, SInnekc aAuck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC 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/



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/

14. MaTepuajbHO-TeXHHYECKOE 00ecneuyeHue

Ayautopuu Juis IPOBEIECHNUS 3aHATUHN JIEKIIMOHHOI'O THIIA.

Aymutopun U1 TPOBENEHHs 3aHATUH CEMHMHApCKOro THIA, WHIUBHIYaJIbHBIX U
IPYIIOBBIX KOHCYJIbTALUM, TEKYILIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUU.

ITomemieHus Uil cCaMOCTOSITENIbHONW pabOThI, OCHAILEHHbIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYI0 HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO0 Cpely M K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

AyautopuM s IPOBENCHUS 3aHATUH  JIEKIMOHHOIO U CEMUHApCKOro THIA
UH/IUBUAYAIbHBIX W TPYIIOBBIX KOHCYJbTALMM, TEKYILEro KOHTPOJIS M IMPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (hopMaTe (KAKTPY»).

15. Uudopmanusi o pa3padoTunkax

Cymenko Cepreii IlerpoBuy, n-p TexH. Hayk, mpodeccop, 3aBemyrommii kadempoi
npukiagHoi napopmaruku UTIMKH TT'Y.



