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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

[enbro 0OcBOEHUS AUCHHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CnocobeH pemaTh akTyajdbHbIE 3anaud (YHIAMEHTAIBHON W MPUKIATHOU
MaTeMaTHUKH.

IIK-1 Cnocoben ¢opmanuzoBaTh TpeOOBaHUS K IMPOrPaMMHOMY OOECIEUYEHHIO,
CIPOEKTHUPOBATH MPOrpaMMHOE 00ecriedeHre, HalucaTh TPOrPaMMHBIN KOJI, @ TAKXKe MPOBEPHUTH
paboTOCIOCOOHOCT MPOrPaMMHOTO 00CSCIICUEHUS M HCTIPABUTH 1€(DEKTHI.

Pe3synbraramMu 0cBOEHUS AUCUUIUIMHBI SIBISIFOTCS CIEAYIOIINE UHANKATOPHI JOCTHKEHUS
KOMIIETEHLIHM:

HOIIK-1.1 Anammsupyetr mnpoOjemMbl B 00jacTd (yHIAMEHTAJIbHOW M TPHUKIIATHON
MaTEeMaTHKH.

HIIK-1.1 OcymectBisger aHaiu3 TpeOOBaHUNW K TNPOrPaMMHOMY OOECIICUCHHIO,
noctpoeHue GpopMaIbHON MOJENHN, TPOBEPKY pabOTOCIOCOOHOCTH MPOTPAMMHOTO 00ECIICUEeHHUs
U UcrpaBieHue 1e(eKTOB.

2.3ama4m 0CBOCHUSA JUCHHUIIMHBI

— OcBoeHHE CTYACHTAMH IIPUHLIAIIOB OPTaHU3ALNN IIPOLECCOB MOHUTOPHUHIA COCTOSHHUSA
00BEKTOB WMHTEpHETA BELIEH, TyMaHHOW M O0O0JayHOW OOpabOTKM NEPBUYHBIX W3MEPEHUNl U
(bopMHpOBaHHUS YIPABISIOLIMX BO3IEHCTBUIA Ha 3TH OOBEKTHI.

— IIpuoOpeTeHre HaBBIKOB NPUMEHEHUS 3HAHUNW B 00JacTH MHTEpPHETa Belled JUIs
CO3AaHMS U IKCIUTyaTalluy PUIOKEHUM HHTEPHETA BEILEH.

3. MecTo AUCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JucuumuinHa oTHOCHTCA K brioky 1 «/ucuumiuael (MOAYIIN)».

JlucuuiuinHa OTHOCUTCS K d4acTh 00pa3oBaTeNbHOW MporpamMmsbl, (popMupyemoit
y4aCTHHKaMU 00pa30BaTelbHbIX OTHOIIEHUH, Mpeanaraercd oO0ydaromuMcs Ha BBIOOD.
JucuuninmHa BXOOUT B MOAYJIb «BBeneHWe B MOJEIMPOBAHME CHUCTEM HCKYCCTBEHHOIO
UHTEIUICKTay.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHHUILINHE

IIepBb1it cemecTp, 3a4eT

5. Bxognble Tpeﬁonaﬂuﬂ AJiIsk OCBOCHHUA JUCHUIIJINHBI

Jlisl yCHemHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIIMH, CPOPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IPOrPaMM IPEALIECTBYIOIIETO YPOBH 00pa30BaHusl.

JUis  yCHEeIIHOrOo OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
CJIEYIOIINM JUCHUIUIMHAM: KOMIIBIOTEPHBIE CETH.

6. S3pIk peanu3zanuu

Pyccknit

7. O0beM TUCHUILTHHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-nekuu: 32 u.
O6beM caMOoCTOATENbHON pabOThI CTY/IEHTA OIpeAeieH YI4eOHbIM IJIaHOM.

8. Coaepikanue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Tema 1. Benenue B IHTepHET Benen.
Omnpenenenne IOT B koHTeKkcTe coBpeMeHHbIX TexHOJoru. O0630p 3hdeKkTuBHBIX
TEXHOJIOTHH, JIexanmx B ocHOBe HMHrepHera Bemed. CpencTtBa HICHTU(PHKAIMHA BEIICH.



KOMMYHI/IKaI_[I/IOHHLIC MMPOTOKOJIBI. MOGI/IJ'H:HOCTB KakK HOBas mapaJurMa KOMMYHHUKATHBHBIX
yctpoiictB. Chepsl npumenenust [oT. Korcoprimymsr u coobmiectna.

Tema 2. O630p o6opynoBanusi UHTepHETa Bemiei.

Arnnaparsas yacts HTepHeTa Benieil. Koneunsle ycTpoiicTBa - KOHTPOJIIEPHI, TaTYHUKH,
akTyatopbl. Posib KOHEYHBIX YCTpoMCTB B apxurektype HWutepHera Bemeit. Ilpumepsr u
OCHOBHBIC 00JAacCTH MPUMEHEHHs] JAaTYMKOB M aKTyaTOpoB. Mukporporeccopbl Arduino,
MUKpoKoMIibioTephl Raspberry Pi. Apxutektypa HMuTepHeTra Bemieil. Mopenb BCEMHPHOTO
dopyma umnaTepHeta Bemied (IWF). YpoeHb ycTpoilcTB. YpoBeHb MOAKIIOYCHHUN. YPOBCHb
KpPaeBbIX BBIYUCICHUN. YPOBEHb AKKyMYJIMPOBAHUS JTaHHBIX. YPOBEHb aOCTpaKUWU JaHHbIX.
YpoBeHb  mpuiiokeHUH.  YpoBeHb  OusHec-mpoueccoB.  Mojenb  MeXAyHapOAHOIO
TEJIEKOMMYHHUKAIIMUOHHOTO CO03a. YPOBEHb YCTpoicTB. CeTeBOM ypOBEHb. YPOBEHb MOJICPIKKHU
YCAYr ¥ NPWIOKEHUH. YpoBeHb npwiokeHuil. Bem B [0oT: naTyuku U HUCHOJHUTENBHBIE
MEXaHU3MBI.

Tema 3. CeTeBoit 1 KOMMYHUKAIIHOHHBIN (OH.

CeteBble TexHonorun u Martepuer Bemeil. Posb ceteBbix nmoakimtouenuit. [IpoBoansie u
6ecripoBonubie KaHabl cBs3u. OSI mpotus crekoB mportokonoB TCP/IP. Ilportokonsr IPv4 u
[Pv6. IIpuHIUIIBI TOAKIIIOUEHUS] YCTPOUCTB B CETh U CIIOCOOBI Niepeaun HH(OpMAIIUH.

Tema 4. Cets B UHTEpHETE Bemiei.

TpeboBanust k IoT. O630p nmporokosoB. OCOOEHHOCTH MPOTOKOJIOB MHTEPHETA BEILEHl.
Knaccudukanus mporokonoB wuHTepHeTa Bemied. Cranmaptet WPAN  (GecripoBogHast
nepcoHalbHas ceTh), oTianuHble oT IP. CeTeBble TOMONOTMHU, MIPUMEHSEMBbIE ISl TTOAKIIOUEHUS
KOHEUHBIX YCTPOHCTB B ceTh. becnpoBomubie cetu Wi-Fi. Texnomormn ZigBee u ee
ocobennoctu. Texnonorust Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN Ha 06aze [P, LPWAN - sneproddekTuBHBIC CETH MaTbHETO pajauyca
nericteusi, 6LOWPAN, IEEE 802.11, cuctembl u npoTtokosibl naiabHed cBsizm (WAN), coroBas
CBSI3b U TeXHOJOTUU Joctyna, LoRA.

Tema 5. MapiipyTu3atopsl, IUIIO3b], IIPOTOKOJIBI BEICOKOTO YpOBHS B MIHTepHETe BelleH.

Oynkuuu Mapupytuzauud. IIpuHnunel nporpammHo-onpenensemsix cereil  SDN.
BricokoypoBHeBbie nnpotokonsl MQTT, CoAP.

Tema 6. OGnauHble U TyMaHHbIE BHIYMCICHUS.

Tononoruu obnaka u tymana. O6paboTka naHHbIX B MHTepHere Bemieil. DtanonHas
oOnayHas apXUTEKTypa OT HAIMOHAJIbHOIO MHCTUTYyTa craHaapToB U TexHonoruit (NIST) u
MEXIYHApOAHOTO TenekoMMmyHHKarmoHHoro coro3a (ITU-T). Ilpumepsr cobupaeMbix u
oOpabaTteiBaeMbiXx gaHHBIX B loT-cuctemax. Mogens o06maunbix cepBucoB. OoOmayHas
apxurekrypa OpenStack. Konuenius TymaHHbIX BbIYMCACHUNH. CXeMbl TyMaHHBIX BBIYMCICHHUH.
AHanuTHKa JaHHBIX M MalllMHHOEe oOyuyeHue B obOyiake M B Tymase. [IpuMeHeHue 00IauyHbIX
TEXHOJIOTMMI M CEPBUCHO-OPEHTUPOBAHHBIX apxurekryp B HMurtepHere Bemei. IIpumepsl
00yauHbIX TIaTGOPM U CEPBUCOB Ui 00pabOTKM M XpaHEHUs JaHHBIX, noixydaeMmbix oT loT-
CHUCTEM.

Tema 7. OG30p npunoxenuit MutepHera Bemniei.

Harenbnpie cetu. YMHBIMN n0M. YMHOE 37aHue. YMHbIA Topod. MHAycTpuaibHBIN
uHTepHeT Bemied. Jlorucruka, TpaHcmopT, TOprosis. Buaeonabmonenue. 3apaBooXpaHEHHUE.
OO6pabaThiBarolias MPOMBIIUIEHHOCTh. Jl0ObIBatoOIIas MPOMBIIIJIEHHOCTh. JHepreTuyeckas
uHppacTpykrypa. TpancnoptHas uHppacTpykTypa. OOpa3oBanue. DOUHAHCOBBIE YCIYTH.
CrpoutensctBo. ['opoackoe xo3siictBo. Cenbckoe xo3siicTBo u AIIK. ConnansHas chepa.

9. Tekymumii KOHTPOJIb 1O AUCHUIJINHE

Texkymmii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCA IYTEM KOHTPOJS IMOCEHIaeMOCTH,
IIPOBEJICHUS KOHTPOJBHBIX PadOT, TECTOB IO JIEKLIMOHHOMY MaTepHally, BHIITOJIHEHUS JOMAaITHUX
3aJaHuii, HanucaHus pedeparoB, U QUKCHUpyeTcs B (opMe KOHTPOJIBHOW TOYKH HE MeEHee
OJIHOTO Pa3a B CEMECTP.



OneHouHble MaTepuaibl TEKYIIEro KOHTpOJs pa3MelleHbl Ha caiite TI'Y B pasnmene
«Muadopmarus 06 odpazoBaTenbHON Mporpammey - https://www.tsu.ru/sveden/education/eduop/.

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

3aueT B MEPBOM CEMeCTpe MPOBOJUTCS B YCTHOU (hopMe mo OmiieraM U Mo pe3yibTaTam
00CYX/IeHUs! TIOATOTOBJIEHHOTO CTY/AEHTOM pedepara Ha 3aJaHHYIO TeMy. DK3aMEHAllMOHHBIN
OuieT cocTouT U3 ABYX 4actel. [IpogomkurenbHOCTh 3a4era 1 yac.

OueHouHble MaTEpHAIIbI JIJIsl MPOBEJICHUS MTPOMEKYTOUHOM aTTECTAllMM Pa3MEIIECHbl Ha
cahte TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHOW  MporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeToau4eckoe odoecrneuecHmue

a) DIEKTPOHHBIN y4eOHBIN Kypc M0 JUCIHILTAHE B Cpeie dNEKTPOHHOTo oOyuenus iDO -
https://lms.tsu.ru/course/view.php?id=24569

0) OuleHOUHBIE MaTEepHabl TEKYIIETO KOHTPOJIS M IMPOMEKYTOYHOW AaTTECTAllUH II0
JUCLHUILIINHE.

B) [Iman ceMHHApPCKUX / MPaKTHUECKUX 3aHATHA MO AMCHUIUIMHE mpuBeneH B «LMS

IDO».

r) Meronndeckne yka3aHus 1O MPOBEACHUIO JTAOOpaTOPHBIX padoT mpuBeaeHsl B «LMS
IDO».

1) Metonuyeckue yka3zaHds [0 OpraHU3alldd CaMOCTOSITENIbHOM pabOThl CTYAEHTOB
onucanbl B «LMS IDO».

12. Ilepeyenn y4eOHOI JuTEpaTypshl U pecypcos cetn UHTEepHeT

a) OCHOBHAs JIUTEpaTypa:

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

— JIu I1. Apxurextypa unrepsaera Beuieit / [1. JIu. — M.: IMK Ilpecc, 2019. — 454 c.

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

0) IOTIOJHUTEIbHAS JIUTEPATYpa:

—Tonpamreitn b.C. HupokommyHukanuonnsle cetu u cucremsl / CII6.: BXB-
[TeTepOypr, 2019. — 208 c.

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

B) pecypchl cetu MHTepHeT:

— OTKPBITBIE OHJIAHH-KYPCHI

— A developer's guide to the Internet of Things (IoT) [DnexkTponHsIit pecypc]. — Pexum
JIOCTyTIa K caiity: http://internetofthingsguide.com/ (mata o6pamenus: 10.06.2019).

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

—IoT Overview Handbook [DnextponHBII pecypc]. — Pexum goctyma K cauTy:
http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (nata o6pamenus: 10.06.2019).

—Internet Of Things News [OnektponHbIi pecypc]. — Pexxum goctyma kK caity:
http://www.theinternetofthings.eu/ (mata obpamenus: 10.06.2019).

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

a) JIMIIEH3NOHHOE U CBOOOTHO PACcTIpPOCTpaHsIEMOE MPOrPaMMHOE 00ECTICUCHHE:


https://lms.tsu.ru/course/view.php?id=24569

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Bximrouaer NmpHiIOKEHHS:
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);

— myOIMYHO JOCTYIHBIE oOnavynblie TexHonoruu (Google Docs, SIHaexc AuCK U T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbTanT cTynenTa — http://www.studentlibrary.ru/
— ObpazoBarenbHas mwiardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipodeccuOHaIbHbIE Oa3bl JaHHBIX:

— YuuBepcuteTckas unpopmarmonnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass nH(popManmoHHO-ctatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuanbHO-TeXHH4YeCKOe o0ecrevyeHne

AymuTtopuu A5 IpoBeIeHHs 3aHATUH JIEKIIMOHHOTO THIIA.

Aymatopun Uil TPOBENEHHs 3aHATUH CEMHUHAPCKOTO THWIA, WHIAMBHIYAIbHBIX U
IPYNIIOBBIX KOHCYJIbTALMHI, TEKYILIET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu.

[Tomemienust 111 caMOCTOSATENbHONW pabOThI, OCHAIICHHbIE KOMIIBIOTEPHOM TEXHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(pOPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
WH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aymutopun JUIs  TpPOBEAEHUS 3aHATHH  JIEKIMOHHOTO M CEMUHApCKOro THIIA
WH/IMBUIYAIBHBIX W TPYNIOBBIX KOHCYJBTAlM, TEKYIIEro KOHTPOJS M TPOMEKYTOUHOH
aTTeCTalluy B CMEUIaHHOM (hopmaTe («AKTPY»).

15. Undopmanus o paspadorunkax

Cymenko Cepreit IlerpoBuy, n-p TexH. Hayk, mpodeccop, Kadeapa NpUKIATHON
uHpopmaruku UIIMKH TI'VY, 3aBenyromuii kadenpoit npukiagHoi HHGOPMaTUKH.
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