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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUIUIMHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-1 — Croco0eH pemaTh akTyalbHbIC 3a7aud (DYHIaMEHTATBHOW W TPHUKIAIHON
MaTeMaTHUKH.

—IIK-1 — Cmocoben ¢opmanu3oBath TpeOOBaHUS K MPOTPAMMHOMY OOECIIEUEHHIO,
CIPOEKTHUPOBATH MPOrpaMMHOE oOecIiedeHre, HalucaTh MPOrPaMMHBII KOJI, a TAaK:Ke IIPOBEPUTH
paboTOCIOCOOHOCTh MTPOrPAMMHOTO 00CSCIICUEHUS M HCTIPABUTH 1€(DEKTHI.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1 Anamm3upyer mnpoOiembl B 00jacTd (GyHIaMEHTAIbHONW W TMPUKIIAIHON
MaTEeMaTHKH.

HIIK-1.1 OcymectBisger aHaiu3 TpeOOBaHUNW K TNPOrPaMMHOMY OOECIICUCHHIO,
noctpoeHne GopMaIbHON MOJENH, TPOBEPKY PabOTOCIIOCOOHOCTH MPOTrPaAMMHOI0 0OecreueHus
U UcrpaBieHue 1e(eKToB.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

—3HaTh apXUTEKTYpHYIO OPraHM3ALMI0 UHTEpPHETa Bellei, 0COOEHHOCTH CHelMaIbHbIX
KOMMYTallMOHHBIX IPOTOKOJIOB, MOJIEJIM TYMAHHbIX U 00JauHbIX BBIUMCICHUN U CEPBHUCOB.

— YMeTb NpPUMEHATh 3HAHMWS M8 IOCTPOEHHs IIHPOKOTO CHEKTpa IMPHIOKEHUH
WHTEpHETa BEUIeH.

— Bragets MeTo1aMu NPOEKTUPOBAHUS U TOCTPOSHUSI IPUIIOKEHUN UHTEPHETA Belleil.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelIbHOW Mporpammsl, (GopMupyemoit
YJ4aCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TMpeajaraercs oOy4aromuMcs Ha BBIOOD.
JucuumirHa BXOIUT B MoXyib «BBeneHue B pa3paboTKy HpOrpaMMHOro oOecreueHHs B
WUnnyctpuu 4.0» moayns «IIpodeccronanbHble MOIYIH IO BEIOOPY».

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4deHHs IO
CIIEIYIOIIMM TUCHUIUIMHAM: aApPXUTEKTypa BBIYUCIHUTEIBHBIX CUCTEM, ONEPALMOHHBIE CUCTEMBI,
KOMIIBIOTEPHBIE CETH.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 16 u.
-maboparopHsie: 16 4.
B TOM YHMCJIE€ IPAaKTUYecKas MOJroToBka: 16 u.
O6beM caMoCTOATENbHON pabOThI CTY/IEHTA ONpeesieH YIeOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Benenue B IHTepHET BelIeH.
Omnpenenenne IOT B KOHTeKkcTe COBpeMEHHBIX TexHONOruid. O0630p 3 HeKTUBHBIX
TEXHOJIOTHH, JIeXKanmx B ocHOBe HMHrepHera Bemel. CpenctBa uACHTH(GUKAIMN BEIICH.



KOMMYHI/IKaI_[I/IOHHLIC MMPOTOKOJIBI. M06I/IJ'H>HOCTB KakK HOBas MNapajurMa KOMMYHUKATHBHBIX
yctpoiictB. Chepsl npumenenus 10T. Korcoprmymsr u cooOiecTsa.

Tema 2. O630p o6opynoBanusi UHTepHETa Bemiei.

Arnnaparsas yacts HTepHeTa Benieil. Koneunsle ycTpoiicTBa - KOHTPOJIIEPHI, TaTYUKH,
akTyatopbl. Poyib KOHEYHBIX YCTpoMicTB B apxurektype HWurtepHera Bemeit. Ilpumeps u
OCHOBHBIC 00JAacCTH MPHUMEHEHHs] IaTYMKOB M aKTyaTopoB. Mukpormponeccopsl Arduino,
MUKpoKoMIibioTepsl Raspberry Pi. Apxurektypa MHTepHera Bemieil. Mojenb BCEMHPHOTO
dopyma umHTepHeta Bemed (IWF). YpoBeHb yCTpOHCTB. YPOBEHb MOIKIIOUYCHHA. YPOBEHB
KpPaeBbIX BBIYUCICHUN. YPOBEHb AKKyMYJIMPOBAHUS JAaHHBIX. YPOBEHb a0OCTPAKIHUU JAHHBIX.
YpoBeHb  mpuiiokeHUH.  YpoBeHb ~ OusHec-mpoueccoB.  Mojenb  MeXAyHapOAHOIO
TEJIEKOMMYHUKAIIMOHHOTO CO03a. YPOBEHb YCTpocTB. CeTeBOM ypOBEHb. YPOBEHb MOIJICPIKKHU
YCAYr ¥ NPWIOKEHUH. YpoBeHb npwiokeHuil. Bemu B [oT: naTyuku ¥ HCHOJHUTENBHBIE
MEXaHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAIIHOHHBIN (OH.

CeteBble TexHonorun u Marepuer Bemeil. Posib ceteBbix nmoakiatouenuil. [IpoBoanbie u
OecripoBonubie KaHaibl cBs3u. OSI mpotus crekoB mportokonoB TCP/IP. Ilportokonsr IPv4 u
[Pv6. IIpuHIUIIBI TOAKIIIOUEHUS! YCTPOUCTB B CETh U CIIOCOOBI Nepeayl HHPOPMAaIIIH.

Tema 4. Cets B HTEpHETE Bemiei.

Tpe6oBanus k [oT. O630p mpoTokon0B. OCOOEHHOCTH MPOTOKOJIIOB MHTEPHETA BEIICH.
Knaccudukanus mnporokonoB wuHTepHeTa Bemiedl. Cranmaptet WPAN  (GecripoBogHast
nepcoHalbHAsA CceTh), oTauuHble OoT [P. CeTeBbie TOMOMOTMHU, TPUMEHSEMBbIE JUUIS TOIKIIOUEHUS
KOHEYHBIX YCTPOHCTB B ceTh. becnpoBomubie cetu Wi-Fi. Texnomormm ZigBee u ee
ocobennoct. Texnonorus Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 06aze [P, LPWAN - sneprosddekTuBHBIC CETH MalbHETO paauyca
nericteusi, 6LOWPAN, IEEE 802.11, cuctembl u npoTtokosibl naibHed cBsizu (WAN), coroBas
CBSI3b U TeXHOJOTUU Joctyna, LoRA.

Tema 5. MapuipyTu3atopsl, LIIIO3bI, TPOTOKOJIBI BBICOKOTO YpOBHSA B MIHTEpHETE BEwien.

Oynkuuu Mapupytuzauud. IIpuHnunel nporpammHo-onpenensemsix cereil  SDN.
BeicokoypoBHeBbie mpoTokosisl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYMCICHUS.

Tononorun ob6naka u tymana. O6paboTka naHHbIX B MHTepHere Bemieil. DrtanonHas
o0JyiauHasi apXUTEKTypa OT HAIIMOHAIBHOTO HMHCTHTyTa cTaHaapToB W TexHojorud (NIST) u
MEKIYHAPOJAHOTO TeJIeKOMMYHHUKaIMOHHOro coto3a (ITU-T). Ilpumepsl coOupaembix u
oOpabaTteiBaeMbix daHHBIX B loT-cuctemax. Mogenp o06maunbix cepBucoB. OoOmayHas
apxutekrypa OpenStack. Konuenius TymaHHbIX BbIYMCACHUNH. CXeMbl TYMaHHBIX BBIYMCICHHUH.
AHanuTHKa JaHHBIX M MalllMHHOEe oOyueHue B oOyiake M B TymaHe. [IpuMeHeHue oOiauHbIX
TEXHOJIOTMI M CEPBUCHO-OPEHTUPOBAHHBIX apXxurekryp B HMuHrtepHere Bemeit. I[Ipumepsr
00yauHbIX TIaTGOPM U CEPBUCOB Ui 00pabOTKM M XpaHEHUs JaHHBIX, noixydaembix oT loT-
CHUCTEM.

Tewma 7. O630p npunoxkeHuit TatepHeTa Beme.

Harenbnpie cetn. YMHBIN noM. YMHOe 31aHue. YMHBIM ropoia. WMHaycTpuanbHbIN
UHTEpHET Bemied. Jlorucruka, TpaHcopT, TOproeis. Buaeonabmionenue. 3apaBooXpaHEHHUE.
OO6pabaThiBaromias MPOMBIIUIEHHOCTh. Jl0ObIBatoOIIas MPOMBIIIJIEHHOCTh. JHepreTudeckas
uHppacTpykrypa. TpaHcnoptHas uHppacTpykTypa. OOpa3zoBanue. DUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siictBo. Cenbckoe xo3siicTBo u AIIK. ConmaneHas chepa.

9. Tekyummii KOHTPOJIb MO TUCHUTIAHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IOCEHIaeMOCTH,
MPOBEACHUS KOHTPOJBHBIX pPabOT, TECTOB MO JEKIMOHHOMY Marepuany, pedeparoB 0
TeMaM, BBITIOJIHEHUS U TIPE3CHTALUN JOMAITHUX 3aJaHuil U puKcupyercs B GopMe KOHTPOIHHOU
TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

3aueT NpoBOJUTCS B MTUCbMEHHOU (hopMe 1o OmieraM. buier coepxut TeopeTuuecKui
Bompoc. [IponomkurensHOCTh 3a4era 1,5 gaca.
[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB
1. OGopynoBaHue UHTEPHETA BELIEH.
2. ApXWTEKTypa UHTEpHETa Bellei OT MEeKIyHapOJHOTO TeJIEKOMMYHUKALIMOHHOTO COH03a
(ITU-T) u BcemupHoro popyma unrepuera Beuie (IWF — 10T World Forum).
3. BapuaHTbI NOAKIIOYEHUS [TPEIMETOB (PU3UUYECKOr0o MHpa (Bellei) K CeTSIM nepeaayn
JTAHHBIX.
CpenctBa naeHTU()HUKAIINN BEIIEH.
5. CpencrtBa u3MepeHHs CBEACHUH O BHEIIHEH cpeJie B MAIIMHOYUTAEMbIE JJAaHHbIE
(CEeHCOPBI, TATYHKH).
6. IIpoToko:bl OnMKHEH U NanbHEN CBSI3M.
7. ApXUTEKTYpHbIE OCOOCHHOCTH NMPOTOKOJIOB YPOBHSI OOMEHa COOOLICHUSIMU B HHTEPHETE
BEILEH.
8. XapakrepucTrKa NPOTOKOJIOB HHTEPHETA BEIIEH M0 0XBATy MPOCTPAHCTBA, CKOPOCTHU
nepeaayn, YHEPreTHIECKOMY 00ECTICYCHHIO.
9. CpaBHHTENBHBIC aHAIN3 IPOTOKOJIOB HHTEPHETA Bellleld OCHOBAHHBIX Ha COOOIICHHSIX
(THMa «M31aTeNb-TIOAMMCUYUKY) U HA CECCUX (THUIA KIUEHT-CEPBEP).
10. Xapakrepuctrka HatenbHbIX cereil (BAN).
11. Xapakrepuctrka ceteit ommxuaero paccrosaus (NFC).
12. Xapakrepucruka nepconaiabHbix cereir (PAN).
13. Konnerust 00J1agyHbIX CEPBUCOB.
14. Monenu obaaunoro oociyxuanus (SaaS, PaaS, laaS).
15. Dranonnas obnaunas apxurektypa NIST — National Institute of Standards and
Technology.
16. Dranonnas obmaynas apxurekrypa ITU-T.
17. Mogens Tymannbix Beruncinenuii (Fog Computing unu Fogging).
18. CpaBHEHHE 00JIAYHBIX ¥ TYMAaHHBIX BBIYHCICHUH.
19. Ananu3 un MammMHHOE 00y4YeHHe — B 00JaKe U TyMaHe.
20. be3onacHOCTh WHTEPHETA BEIICH.
21. IlpunoxeHus UHTEPHETA BELEH.
22. be30macHOCTh MHTEPHETA BEIICH.

&

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DJIEKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OleHOYHBIE MaTepHalibl TEKYHIEr0 KOHTPOJISI M TMPOMEKYTOYHOM aTTECTAllUM I10
mucturiae (Ilpunoxenue 1).

B) [Iman ceMuHapckux / TpaKkTUYECKUX 3aHATHM 1O JUCHMIUIMHE TPUBEIEH B
3JIEKTPOHHOM yHUBepcutere «Moodley.

r) Metoauyeckue yka3zaHUs [0 MPOBEIEHUIO JIAOOPaTOpPHBIX pPadOT NpUBEIEHBI B
3JIEKTpOHHOM yHUBepcutere «Moodley.

n) MeTtonudeckue yka3zaHds [0 OpraHU3alldd CaMOCTOSITENIbHOM paboThl CTYAEHTOB
OTHCaHbI B 3JIEKTPOHHOM yHUBepcuteTe «Moodley.

12. Ilepeuens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:
—3apamenckux E. I1., AprembeB U. E. Mnrtepuer Bemeit. UccnenoBanuss u o6macthb
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.


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

— JIu I1. Apxurekrypa unrepuera euieii / I1. Jlu. — M.: JIMK Ilpecc, 2019. — 454 c.
— Makapos C.JI. Aurdino Uno u Raspberry Pi 3: 0T cXeMOTEXHHUKH K HHTEPHETY Belei /
C.JI. Makapos. — M.: IMK TIlpecc, 2018. — 204 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

—Tonpamreiin B.C. HupoxomMmyHukanuonneie cetu u cuctembl / CII6.: BXB-
[TerepOypr, 2019. — 208 c.

— Pus Jxx. O6naunsie Berurciacaus / CI16.: BXB-ITerepoypr, 2011. — 288 c.

B) pecypchl cetu MIHTepHEeT:

— OTKPBITHIE OHJIAWH-KYPCBI

— A developer's guide to the Internet of Things (I0T) [DaexTponnsiii pecypc]. — Pexum
noctyna K cauty: http://internetofthingsguide.com/ (nata oopamenwus: 10.06.2019).

— Internet of Things (IoT) [DOnekTpoHnblii pecypc]. — Pexum npoctyma K cary:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html  (gara  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 [Onektponnsiii pecypc]. — Pexum pocTyma k caiTy:
http://www.theinternetofthings.eu/ (mata oopamenwus: 10.06.2019).

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMOECH3NOHHOC 1 CBO60I[HO pacupocCcTpaHiaACMOC IIPOIrpaMMHOC 06ecnequI/Ie:
— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biio4aeT MpHIOKEHHS:
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 AOCTYyIHBIE o0sauHble TexHosnoruu (Google Docs, SInnekc auck u T.11.).

0) nH(hOpMaIMOHHBIE CTIPABOYHBIE 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/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuoHaIbHbIEe Oa3bl JaHHBIX:

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

— Enunas MexBenoMcTBeHHas nHGopMalmoHHo-cratuctuyeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepua/jibHO-TEXHUYECKOE o0ecrieyeHue

Aynutopuu Juist IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA.
AyauTtopun U1l TPOBEACHUS 3aHATHUN CEMHHAPCKOTO THUIA, WHIUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALlUU.


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 3JIEKTPOHHYIO HMH(OPMALMOHHO-00Pa30BaTeNbHYIO Cpely U K
UH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMS 3aHATUM JICKUMOHHOTO W CEMHHApCKOro THIIA
VMHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAlMi, TEKYLIErO0 KOHTPOJIS M IPOMEKYTOUHOM
aTTeCTaIluu B cMelieHHOM dopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

Cymenko Cepreit IletpoBuu, a-p TexH. Hayk, mpodeccop, 3aBeayronmi kadeapoit
npukiaanoit nuapopmaruku UIIMKH TI'Y.



