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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

— OIIK-1 — CnocobeH pemath akTyalbHBbIC 3aJa4d (PYyHIAMEHTAJILHOW M TPUKIIATHON
MaTEeMaTUKH.

—OIIK-2 — CnocobeH MNpUMEHITh KOMIBIOTEPHBIE/CYNIEPKOMIIBIOTEPHBIE METO/bI,
COBpPEMEHHOE NpOorpaMMHoOe olecriedyeHue (B TOM YHUCJI€ OTEYECTBEHHOI'O MPOM3BOJCTBA) IS
peleHus 3a1a4 npodeccuoHalIbHOM 1eATeIbHOCTH.

—OIIK-4 — CnocobeH ONTHUMAIBHBIM 00pa3oM KOMOMHHPOBATH CYIIECTBYIOIIHE
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTMHM JJIsi  pelleHuss 3agad B 00JlacTu
po(heCCHOHATTLHOM e TEIILHOCTH C yU4eTOM TpeOOoBaHUN HHPOPMAITMOHHOW 0€30IaCHOCTH.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1 Anamm3upyer mnpoOiemMbl B 00jacTd (PyHIAMEHTAIBHOW M TPHUKIIATHON
MaTEeMaTUKH.

HOIIK-2.1 O6mamaer HeOOXOAMMBIMH 3HAHUSMH OCHOBHBIX KOHIICTIIIMH COBPEMEHHBIX
BBIYMCIIUTEIFHBIX CHCTEM M IPOTPAMMHOTO oOecreueHus (B TOM YHCIE OTEYECTBEHHOTO
IIPOM3BOICTBA).

NOIIK-4.1. Amnanusupyer 3agaud Hpo(decCHOHAIbHON JEeATENbHOCTH CpEeACTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTHM.

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— 3HaTh apXUTEKTYPHYIO OpraHU3alMi0 WHTEpHETa Belled, 0COOEHHOCTU CHEIHAbHBIX
KOMMYTaIII/IOHHI)IX HpOTOKOJIOB, MOICIn TYMaHHI)IX H 06JIa‘-IHI)IX BI)I‘-II/ICJIGHI/Iﬁ nu CCpBI/ICOB.

— YMeTh NPpUMEHSATh 3HAHUS JIJIS1 TOCTPOCHUS IIMPOKOTO CIIEKTPa MPHIIOKEHUH HHTEpHETa
BEILIEN.

— BrageTs MeTo1aMK MMPOSKTUPOBAHUS U TTOCTPOSHUS MPUIIOKEHUN HHTEPHETA BEIICH.

3. MecTo IucUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOIi MPOrpaMMbl
JucuuninHa OTHOCUTCS K 00s3aTelbHONM 4YacTH 00pa3oBaTENbHON MporpaMMbl. JUCHUIIIHMHA
BXOOIUT B MOI[y.]'IB ((BBCI[GHI/IG B CIICOHUAJIN3AIlIUIO)).

4. Cemectp(bl) ocBOoeHHs M opMa(bl) IPOMEKYTOUHONH aTTECTALMM 110 JIUCHUIINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCUMIJIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CIIEIYIOIIMM JUCHUIUIMHAM: apXUTEKTypa BBIUYUCIHUTEIBHBIX CUCTEM, ONEPALUOHHBIE CUCTEMBI,
KOMIIBIOTEPHBIE CETH.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nexnun; 32 4.
O6beM caMOoCTOATENbHON pabOThI CTYI€HTA ONpeeNieH YUYEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. Benenue B IHTepHET Benen.



Ompenenenne IOT B KOHTEKCTe cOBpeMEHHBIX TexHosorui. O030p 3h(eKTUBHBIX
TEXHOJOTHH, Jnexamux B ocHoBe MuTepHera Bemieil. CpencTBa HISHTU(UKAMUA BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJB.. MOOWIBHOCTh KaK HOBas MapajurMa KOMMYHHKATHBHBIX
ycrpoiictB. Cdepsl npumenenus 10T. Koncopunymsl u coodmiectsa.

Tema 2. O630p 060pynoBanus MHTepHeTa Belek.

AnnapatHas yactb MaTepHera Bemeil. Koneunble yCcTpoiiCcTBa - KOHTPOJUIEPHI, JaTYUKH,
aKkTyaTopsl. Pob KOHEUHBIX YCTPOUCTB B apxuTekType MaTepHuera Bemen. [Ipumeps! 1 OCHOBHBIE
001aCcTH IPUMEHEHHUs ITaTYNKOB U aKTyaTopoB. Mukpormnpoueccopbl Arduino, MUKpOKOMIIBIOTEPHI
Raspberry Pi. Apxutektypa MaTepHeTa Bemieir. Mojaens BceMupHoro (opyma HHTEpHETa BEIIeh
(IWF). YpoBeHb ycTpOiCTB. YPOBEHD HOIKIIOUCHHH. Y POBEHb KPA€BbIX BHIYUCICHHHA. Y POBEHB
AKKyMYJIMPOBAaHUS JaHHBIX. YPOBEHb aOCTPaKIUHM JAaHHBIX. YPOBEHb NPUIOKECHUH. YPOBEHb
O6usHec-npoueccoB. Mojelb MEXIYyHApOAHOIO TEJIEKOMMYHHUKALMOHHOIO COH03a. YPOBEHb
ycTtpoiicTB. CereBoll ypOBEHb. YPOBEHb MOIJAEPKKU YCIyr W MPUIOKEHUH. YPOBEHb
npuioxenuid. Bemu B [0T: natunku u HCIOTHUTENIbHBIE MEXAHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAITMOHHBIN (OH.

CeteBble Texnosnoruu u MatepHer Bemieit. Posib ceteBbix nmoakiatouenuit. [IpoBoanbie u
6ecripoBoHbIe KaHaibl cBsa3u. OSI mpotus crexoB npotokosioB TCP/IP. Ilporokoinsr IPv4 u IPv6.
[TpuHIMIBI TOAKIIIOYEHHS YCTPOICTB B CETh U CIOCOOBI Iiepeiaun HH(OPMALIHH.

Tema 4. Cets B InTepHeTe Bemieil.

TpeboBanust k IoT. O630p nmpoTokosoB. OCOOEHHOCTH MPOTOKOJIOB MHTEPHETa BeIleH.
Knaccudukanus mporokonoB wuHTEepHeTa Bemiedl. Cranmaprel WPAN  (6ecripoBogHast
nepcoHanbHas ceTh), oTanyHble oT IP. CereBble TOMONOIUHU, MPUMEHSIEMBIE I MOJKIFOUYEHUS
KOHEUYHBIX YCTPOICTB B ceTh. becipoBoanbie cetn Wi-Fi. Texnonoruu ZigBee u ee 0coOO€HHOCTH.
Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee, WPAN u
WLAN na 6aze IP, LPWAN — sHeproa@QexTHBHBIE CETH NaIbHEr0 pajuyca IeHCTBHA,
6LoWPAN, IEEE 802.11, cuctembl u npoTokoiibl ganbHei cBsi3u (WAN), coToBast CBSI3pb U
TexHoyioruu joctyna, LoRA.

Tema 5. MapuipyTu3atopsl, LIIIO3bI, IPOTOKOJIBI BBICOKOTO YPOBHS B MIHTEepHETE Bewien.

OyHkMM  Mapupytuzauud. IIpuHnunel nporpammHo-onpenensembix cereil  SDN.
BricokoypoBHeBsie mpoTokosisl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYMCICHUS.

Tononorun ob6naka u tymana. O6paboTka naHHbIX B MHTepHere Bemieil. Drtanonnas
o0JyiauHasi apXMTEKTypa OT HAIIMOHAIBHOTO HMHCTHTyTa cTaHAapToB u TexHojorui (NIST) u
MEKIYHAPOJAHOTO TeJeKOMMYHHKaMoHHoro coto3a (ITU-T). Ilpumepsl coOupaembix u
oOpabareiBaemblx JaHHBIX B loT-cucremax. Monens o6naunbix cepBucoB. OOnauHas
apxutektypa OpenStack. KoHuenius TyMaHHBIX BbIYMCICHUNH. CXEMbl TYMaHHBIX BBIYMCICHHUM.
AHanuTHKa JaHHBIX M MallluHHOEe oOydeHue B oOiake M B TymaHe. lIpuMeHeHue oOmauHbIX
TEXHOJIOTMI M CEPBUCHO-OPEHTUPOBAHHBIX apxuTekryp B HMurepHere Bemei. IIpumepsl
00yauHbIX TUIaT(GOPM U CEPBUCOB Ui 00pabOTKM M XpaHEHUs JaHHBIX, noixydaembix oT loT-
CHUCTEM.

Tewma 7. O630p npunoxxkeHuit UutepHeTa Beme.

Harenbnpie cetu. YMHBIN n0M. YMHOE 3aaHue. YMHBIM ropoh. MHmycTpraibHBIM
uHTepHET Bemiel. Jlorucruka, TpaHcmopT, TOprosis. Buaeonabmtonenue. 3apaBooXpaHEHHUE.
OO6pabaThiBaromias MPOMBIIUIEHHOCTb. Jl0ObIBatoOIIas MPOMBIIIJIEHHOCTh. JHepreTuueckas
uHppactpykrypa. TpancnoprHas uHppacTpykTtypa. OOpa3zoBanue. DUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siicTBo. Cenbckoe xo3siicTBo u AIIK. ConmansHas chepa.

9. Tekymuii KOHTPOJIb MO TUCHUTLITAHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MNPOBOJUTCS IMyTEM KOHTPOJISA IOCEHIAEMOCTH,
MPOBEJCHUS KOHTPOJBHBIX PAbOT, TECTOB MO JEKIMOHHOMY Marepuany, pedepaToB IO



TeMaM, BBITIOJIHEHUS U NIPE3CHTALNU JJOMALTHUX 3a/laHui U puKcupyercs B hopMe KOHTPOIbHON
TOYKH HE MEHEE OJIHOTO Pa3a B CEMECTP.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

3aueT mMpoBOUTCS B MUCBMEHHOU (hopmMe 1o OmieraM. buier colep KUt TeOpeTHICCKHA
Borpoc. [IponomkurensHocTh 3auera 1,5 gaca.
[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB
1. OO6opynoBaHue HHTEpHETA BEIICH.
2. ApXUTEKTypa MHTEpPHETA BEIei OT MEXITyHAPOJHOTO TEICKOMMYHHKAIIMOHHOTO CO032
(ITU-T) u Bcemupuoro popyma unrepuera Bemieir (IWF — 10T World Forum).
3. BapuaHTbl MOAKIIOYEHHUS PEAMETOB (PU3MYECKOro MHpa (BElIel) K CeTsAM Mepeadn
JAHHBIX.
CpenctBa uaSHTH(PUKAIIUN BEIICH.
5. CpencrtBa u3MepeHus CBeIEHUN O BHELIHEH cpejie B MAIIMHOYUTAEMbIE JIaHHbIE
(CeHCOpBI, JaTYUKH).
6. IIpoTokosnbl OMuXKHEN U JaTbHEN CBSI3U.
7. ApXUTEKTYypHbIE 0COOCHHOCTH NMPOTOKOJIOB yPOBHS 00MEHa COOOIICHUSIMUA B MHTEPHETE
BelEH.
8. XapakTepHuCcTHKa IPOTOKOJIOB HHTEPHETA BEIIEH 110 OXBATy MPOCTPAHCTBA, CKOPOCTH
nepesavn, YHEPreTUIeCKoMy 00eCIIeYeHHIO.
9. CpaBHHTEIbHBIC aHAIN3 TPOTOKOJIOB HHTEPHETA BEIIE OCHOBAHHBIX HAa COOOLICHUAX
(TUMa «M3AaTeIb-TIOIUCUNK)») U Ha CECCHUSIX (THUIa KIIMEHT-CEPBED).
10. Xapakrepuctuka HarenpHbIx cereit (BAN).
11. XapakrepucTrka ceteit ommxaero paccrosuus (NFC).
12. XapakTepucruka nepconanbHbix cereit (PAN).
13. Konnenus 00J1a4HbIX CEPBUCOB.
14. Mopenu obmaunoro odcinyxuBanus (SaaS, PaaS, laaS).
15. Dranonnas obnaunas apxurektypa NIST — National Institute of Standards and
Technology.
16. Dranonnas obnaynas apxurekrypa ITU-T.
17. Monens Tymanubix Beraucienuit (Fog Computing wiu Fogging).
18. CpaBHeHue 06JaUHBIX M TYMAaHHBIX BHIYHCIEHUH.
19. Ananmu3 u MammHHOE 00yUYeHHE — B 00JIaKe U TyMaHe.
20. be3onmacHOCTh MHTEpHETA BEIIEH.
21. IpunoxeHuss UHTEPHETA BEIIEH.
22. be3onacHOCTb HHTEpHETA BelleH.

&

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DNEeKTPOHHBIN Y4eOHBIN KypC [0 TUCIUILIAHE B 2JIEKTPOHHOM yHHBepcutete «Moodle»
- https://moodle.tsu.ru/course/view.php?id=00000

6) OnleHOuHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUYHOM arTecTaliuu IO
mucruminbe (Ilpunoxenue 1).

B) [Inan ceMuHapckux / MPpaKTUYECKUX 3aHATHH 110 TUCIUITIIMHE TPUBEJIEH B DJIEKTPOHHOM
yHuBepcurere «Moodley.

r) Meronnyeckue yKa3aHUS O IPOBEICHUIO JA0OpAaTOpPHBIX pabOT NpPHUBEAEHBI B
ANIEKTPOHHOM yHUBepcuteTe «Moodley.

1) Meronnyeckne ykazaHusi MO OpraHU3allMd CaMOCTOSTENBHOM paboThl CTYJEHTOB
OIMCAHBI B 3JIEKTPOHHOM yHUBepcurere «Moodley.



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

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

— 3apamenckux E. I1., AprembeB U. E. Untepuer Bemeit. MccnenoBanus u 00acTh
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uudpa-M, 2018. — 188 c.

— JIu I1. Apxutektypa uateprera Bemei / I1. JIu. — M.: JIMK Ilpecc, 2019. — 454 c.

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

0) IOTIOJIHUTEIbHAS JTUTEpATYpa:

— lonparreiin b.C. MadokommyHukannonubsie cetd U cuctemsl / CI16.: BXB-IlerepOypr,
2019. - 208 c.

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

B) pecypcbl cetu HTepHET:

— OTKPBITHIE OHJIAHH-KYPChI

— A developer's guide to the Internet of Things (10T) [DnexkTponnslit pecypc]. — Pexum
nocryna Kk caity: http://internetofthingsguide.com/ (nara o6pamenus: 10.06.2019).

— Internet of Things (IoT) [DOnekrTponHBIi pecypc]. — Pexum moctyma k caiTy:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html ~ (mara  oOpaiueHus:
10.06.2019).

— 10T Overview Handbook [DnextponHsiii pecypc]. — Pexum goctyma K cairy:
http://postscapes.com/internet-of-things-handbook 10T University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (zara o6parmenus: 10.06.2019).

— Internet Of Things News [Dnekrponnblii pecypc]. — Pexxum poctyma K caity:
http://www.theinternetofthings.eu/ (nata obpamenus: 10.06.2019).

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Brirouaet npunoxenus: 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);

— myOnmuyHO nocTynHbIe o0naynbie TexHomoruu (Google Docs, Slnaexkc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN KaTajuor Hayynoii Ooubimorexn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O0pa3zoBatenbHast miatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nnpoeccruoHanbHble 6a3bl JaHHBIX:

— YuuBepcuterckas unpopmarronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHas MH(popMaloHHo-ctatuctuyeckas 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 Juisl IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aymutopuu U1 IPOBENEHHUsS 3aHATUH CEMMHApCKOrO THIA, HWHIUBUAYalbHBIX H
IPYIIOBBIX KOHCYJIbTALUM, TEKYILETO KOHTPOJIS U IPOMEKYTOUYHON aTTECTALIUU.

ITomemieHus Uil cCaMOCTOSITENIbHONW pabOThI, OCHAILEHHbIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

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

15. Uudopmanus o pazpadboTunkax

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



