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1. Ileab U mu1aHUpYeMble Pe3yJIbTATHI 0CBOEHHMS THCIUIIIUHBI

[{enpro OCBOEHUS TUCHIUTUINHBI SBISICTCS (POPMUPOBAHUE CIEAYIONUX KOMITETCHITHIA:

—IIK-1 — Cnocoben ¢dopman3oBaTh TpeOOBaHUS K MIPOrPAMMHOMY OOECIEYCHHIO,
CIIPOEKTHUPOBATH MPOTPaMMHOE 00ecIieYeHre, HAlMCaTh TPOrPAMMHBIN KOJI, @ TAKXKE MPOBEPHUTH
PaboTOCIIOCOOHOCTH TPOIrPAMMHOTO 00SCIICYEHHUS U UCIIPABUTD JIS(DEKTHI.

— IIK-2 — Cnoco0eH OCyIIeCTBUTh COTJIacOBaHHE TPEOOBAHH K CUCTEME M TOACUCTEME,
pa3paboTKy METOAMK BBIMOJIHEHHS aHATUTHUECKUX PaldoT, yIpaBieHUE MpolieccaMu pa3paboTKu
U CONPOBOXKJIEHUS TPeOOBAHUI K CUCTEME M MOJCHCTEMaM, YIpaBlieHHEe KadyeCTBOM CHUCTEMBI U
MOJICUCTEM, OCYLIECTBUTH aHAJIN3 IPOOJIEMHBIX CUTYaIUH.

PesynpTaTramu 0CBOCHUS NUCHUIUIHHBI SIBISTFOTCS CIEIYIONINE WHANKATOPHI JTOCTHKCHUS
KOMIIETECHIINH:

NIIK-1.1 Ocymectisger aHamM3 TpeOOBaHUH K TPOrpaMMHOMY OOECIICUEHHIO,
ocTpoeHrue PopMaIIbHON MOJIEH, TPOBEPKY PabOTOCIIOCOOHOCTH MPOTPAMMHOI0 0OecreyeHHs
U HCIIpaBlIeHHE Ie(PEKTOB.

NIIK-2.4 Ha ocHOBe MareMaTH4eCKOW MOJENHU CUCTEMBbl M MOAcHCTEM (OpManu3yer
yIpaBJIeHUE KadecTBOM pPAOOTHI CHCTEMBI M TIOACHCTEM, MPOHU3BOJUT aHAIM3 IMPOOJIEMHBIX
CUTyaIui.

2. 3ama4m 0CBOCHUSA JUCHHUIINHBI

— OcBoeHHE CTYJCHTAMU IIPUHLIAIIOB OPTaHU3ALUN IIPOLECCOB MOHUTOPHUHIA COCTOSHHUSA
00BEKTOB MHTEpHETA BElLIEH, TyMaHHOW M 00JayHOW OOpPabOTKM NEPBUYHBIX W3MEpPEHUN U
(bopMHpOBaHHUS YIIPABIISAIOLIMX BO3IEHCTBUIA Ha 3TH OOBEKTHI.

— IlpuoOpeTeHre HaBBIKOB NPUMEHEHUS 3HAHUNW B 00JacTW MHTEpPHETa Belled IS
CO3AaHMS U IKCIUTyaTaluy NPUIOKECHUM HHTEPHETA BEILEH.

3. MecTo AMCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuumnuna otHocuTes K broky 1 «/luciurmaet (Moxynn).
JucuuriuHa OTHOCUTCS K 00s3aTeIbHON 9acTH 00pa3oBaTeIbHOM MporpaMmsbl. J(uciurmimaa
BXOJIMT B MOJlyJb «Crielain3aius».

4. Cemectp(bl) ocBOeHMs U GopMa(bl) IPOMEKYTOUHOI ATTECTALMHU MO TUCHUILINHE

IIepBbIit cemecTp, 3a4eT

5. Bxognble Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJIHUHBI

Jl5is ycrienrHoro OCBOCHUS JUCIHUILTUHBI TPEOYIOTCS KOMIIETEHIIMH, chopMHpOBaHHBIE B
X0JIe OCBOSHHS 00Pa30BaTEIBHBIX MPOTPAMM MPEAIISCTBYIOMIETO YPOBHS 00pa30BaHUsI.

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCs pe3ynbTaThl O0ydYeHHs IO
CIICTYFOIIMM JUCITUTUINHAM: KOMITBIOTEPHBIE CETH.

6. S3pIk peanu3zanuu

Pycckuit

7. O0beM TUCHUIIIHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-JIeKIAu: 32 4.
O6beM caMOoCTOATENbHON pabOThI CTYI€HTA ONpeeNieH YUYEOHbBIM IJIAHOM.

8. Coaepixkanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE I10 TEMaM

Tema 1. Benenue B IHTepHET Benen.



Ompenenenne IOT B KOHTEKCTE COBpeMEHHBIX TexHomoruil. O0630p >h(eKTHBHBIX
TEXHOJOTHH, Jnexamux B ocHoBe MutepHera Bemieil. CpencrtBa WIACHTH(PHUKAIMU BEIICH.
KoMMyHHKaIIMOHHBIE TPOTOKOJB.. MOOMIBHOCTh KaK HOBas MapajurMa KOMMYHHKAaTHBHBIX
ycrpoiictB. Chepst npumenenus [oT. Korncopunymsr u coolriecTsa.

Tema 2. O630p 0o60pynoBanus MHTepHETa BEle.

AnnapatHas yacth MaTepHera Bemeil. Koneunbie yCcTpoiiCTBa - KOHTPOJUIEPHI, TaTYUKH,
aKkTyatopbl. Poib KOHe4HBIX ycTpoWcTB B apxurekrype MHrepHera Bemeit. Ilpumepsr u
OCHOBHbIE 00JaCTM NPUMEHEHUS MJAaTYUKOB M aKTyaTopoB. Mukpormpoueccopsl Arduino,
MHUKpoKoMIbloTepsl Raspberry Pi. Apxurexktypa MHTepHera Bemeil. Mojaenb BCEMHUPHOTO
dbopyma umaTepHera Bemed (IWF). YpoBeHb ycTpoicTB. YpOBEHb MOIKIIOYECHHH. YPOBEHB
KpaeBbIX BBIYMCICHUNA. YPOBEHb aKKyMYJMpPOBAaHHs JAHHBIX. YPOBEHb aOCTPaKLIWU JTAHHBIX.
YpoBeHb  NpWIOKEHUH.  YpOBEeHb  OW3HEc-TporieccoB.  Mojenb  MEXIyHapOIHOTO
TEJIEKOMMYHHUKALIMOHHOTO COI03a. YPOBEHb YCTpOHCTB. CeTeBO ypOBEHb. Y POBEHb HOIIEPIKKU
yCIAyr W OpWIOKEHUH. YpoBeHb npwiokeHuil. Bemu B IoT: JaT4yuku W HUCHOJHHUTENIbHBIE
MEXaHU3MBI.

Tema 3. CeTeBoii 1 KOMMYHHUKAIIMOHHBIH (POH.

Ceresnbie TexHosorun u Uurepuer Bemeit. Ponb ceTeBbix nmoakmouenuid. [IpoBogHbie u
OecnipoBogubie kaHanbl cBs3u. OSI mpotus ctexoB mpotokosioB TCP/IP. Ilpotokonst [Pv4 u
[Pv6. IIpuHIUIIBI TOAKITIOYSHHS YCTPOMCTB B CETh U CIIOCOOBI IIepeiadn HHPOPMAIIHH.

Tema 4. Cetb B UHTEpHETE Belieil.

TpeboBanust k IoT. O630p mpoTokonoB. OCOOEHHOCTH MPOTOKOJIOB WHTEPHETA BEICH.
Knaccudukanus mnporokonoB wuntepHera Bemieil. Cranmaptet WPAN  (6ecripoBogHast
NepcoHaIbHAsA ceTh), oTauuHble OT IP. CeTeBble TOMOMOTrMHU, IPUMEHSEMBbIE JUIS TIOJIKIIOUYEHUS
KOHEYHBIX YCTpOicTB B ceTb. becmpoBoanbie cetn Wi-Fi. Texuomoruun ZigBee u ee
ocooernoctu. Texnonorus Bluetooth Low Energy u ee oco6ennoctu, IEEE 802.15.4, Zeegbee,
WPAN u WLAN na 6aze [P, LPWAN - sHeproaddektuBHble CeTH IalbHEro paamyca
nevicteus, 6LOWPAN, IEEE 802.11, cuctemsl u npotokosbl naiasHed cBsizu (WAN), coroBas
CBAA3b M TEXHOJOrUM nocryna, LoRA.

Tema 5. MapupyTu3atopsl, IUIFO3b], IPOTOKOJIBI BEICOKOTO YPOBHs B MIHTepHETE BeleH.

@yHkMM Mapumpytuzauud. IIpuHnunel nporpammHo-onpenensemsix cereil SDN.
Bricokoypouesble poTokoiasl MQTT, CoAP.

Tema 6. O0GnayHble U TyMaHHbIE BBIYMCIICHHUS.

Tomonorun obnaka m Tymana. O6paboTka manHbix B MHTepHere Bemiell. Drtanonnas
oOayHass apXUTEKTypa OT HAlMOHAIBHOTO WHCTUTYTa cTaHAapToB M TexHojoruit (NIST) u
MEXIyHapOAHOro TesleKkoMMyHuKaunoHHoro cot3a (ITU-T). Ilpumepsr cobupaembix u
oOpabarbiBaeMbIX JaHHbIX B loT-cuctemax. Mogens oOmayHbIx cepBUCOB. ObmauHas
apxurektypa OpenStack. Konmenius TyMaHHbIX BbIYHCIeHUH. CXeMbl TyMaHHBIX BBIUHCICHUH.
AHalIMTHKA JAaHHBIX U MallMHHOE o0y4yeHHe B obiake M B TymaHe. lIpumeHeHue oOnayHbIX
TEXHOJIOTMI M CEPBHUCHO-OPEHTHUPOBAHHBIX apxuTekTyp B HMurtepHere Bemei. I[Ipumepsr
00JTayHbIX TUIATGOPM U CEPBHUCOB Ui OOpaOOTKM M XpaHEHUsS NaHHBIX, MojyyaeMmbix oT [oT-
CUCTEM.

Tema 7. O030p npunoxenuit luTepuera Bemei.

HarenpHbie cetn. YMHBIM A0M. YMHOE 31aHMe. YMHBIM ropoa. MHaycTpuanbHBII
uHTepHeT Bemed. Jlorucruka, TpaHcmnopT, Toprosis. BuaeonaOmronenue. 31paBooXpaHEHHE.
OOpabatbiBaroniasi MPOMBIIUIEHHOCTh. J{oObIBaromass MNpPOMBINUIEHHOCTh. JHEpreTuyecKkas
uHdpacTpykTypa. TpaHcmoptHas uHppacTpykrypa. OOpa3oBanue. DOUHAHCOBBIE YCIYIH.
CrpourennctBo. ['opoackoe xo3siictBo. Cenbckoe xo3siicTBo U AIIK. ComnmanbHas cdepa.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

Texkymuil KOHTpOJb IO AMCIUIUIMHE MPOBOAUTCS ITyTEM KOHTPOJIS MOCEMAEMOCTH,
IPOBEICHUS] KOHTPOJIBHBIX paboT, TECTOB M0 JIEKLIMOHHOMY MaTepHaty, BHITOJTHEHUS JOMAIIHUX



3alaHnii, HamucaHus pedeparoB, u (Guxkcupyercs B (GopMe KOHTPOJIBLHONW TOYKH HE MEHEe
OJTHOTO pa3a B CEMECTP.

OueHOUHbIE MaTepHuajbl TEKYILEro KOHTPOJA pa3MelmieHsl Ha caiite TI'Y B pasnene
«Mudopmarnus 06 oOpa3oBareapHON porpaMme - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsinok npoBeeHUs U KPUTEPUHU OLIEHNBAHUSA MPOMEKYTOYHOH aTTeCTANIUN

3ayer B EpBOM CEMECTpe MPOBOIUTCS B YCTHOW (opMe 1Mo OMiIeTaM U 1O pe3ysbTaTaM
00CY>XJIeHUS TTOATOTOBJIEHHOTO CTYAEGHTOM pedepara Ha 3aJaHHYIO TeMy. JK3aMEHAllMOHHBIN
OuiieT cocToMT U3 ABYX 4yactei. [IponomkurensHocTh 3a4yera 1 yac.

OueHoYHbIE MaTepHaIbl ISl IPOBEACHUS MTPOMEXYTOYHOW aTTeCTallMy pa3MEIleHbl Ha
caiire TI'Y B pasgmene «Wudpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE O0ecIeueHne

a) DIEeKTPOHHBIN yueOHbBIN KypcC MO JUCIUILIMHE B cpesie dIeKTpoHHOro o0ydenus iDO -
https://Ims.tsu.ru/course/view.php?id=24569

0) OLleHOYHBIE MaTepHalibl TEKYILIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTallMH I10
JOUCLAIIINHE.

B) [Inan cemMuHapCKuUX / MPAKTUYECKUX 3aHATHH MO JUCHUIUIMHE TpuBeacH B «LMS

IDO».

r) MeTtoauyeckue yka3aHus [0 MPOBEACHUIO TaOOpaTOpHBIX paboT mpuBeneHsl B «LMS
IDO».

1) MeTtonudeckue yKazaHUs IO OPraHU3alldd CaMOCTOSITENBHOM paboThl CTYACHTOB
omucanbl B «LMS IDO».

12. Ilepevyenn yueOHOM JTUTEPATYPHI M pecypcoB cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

—3apamenckux E. I1., AprembeB U. E. Mnrepuer Bemeit. UccnenoBanuss u o0macthb
npumenenus / E.I1. 3apamenckux [u ap.]. — M.: Uadpa-M, 2018. — 188 c.

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

— Maxkapos C.JI. Aurdino Uno u Raspberry P1 3: 0T cxeMOTEeXHUKH K HHTEPHETY BEIICH /
C.JI. Makapos. — M.: JIMK Ilpecc, 2018. — 204 c.

0) IONOJIHUTENbHAS JITepaTypa:

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

— Puz JIxx. O6maunsie Beruncienus / CI16.: BXB-IlerepOypr, 2011. — 288 c.

B) pecypchl cetu HTepHeT:

— OTKPBITBIE OHJIAIH-KYPCHI

— A developer's guide to the Internet of Things (IoT) [Qnexrponnsiii pecypc]. — Pexum
JOCTyTa K caifTy: http://internetofthingsguide.com/ (nata obpamenus: 10.06.2019).

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

—IoT Overview Handbook [Dnextponnsiii pecypc]. — Pexum pgoctyma Kk caity:
http://postscapes.com/internet-of-things-handbook IoT University: Internet of Things Online
Courses & Training - https://www.iotu.com/ (gara obpamenus: 10.06.2019).

— Internet Of Things News [OnekTponHbIil pecypc]. — Pexum poctyma k cauty:
http://www.theinternetofthings.eu/ (nata obpamenus: 10.06.2019).


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

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3MOHHOE U CBOOOHO pacpOCTpaHAEMOe IPOrpaMMHOE 0OecTieueHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT NmpuiIOKeHUS:
MS Oftfice 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 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— Obpa3zoBatenbHas mwiardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) pod)eCCHOHANIbHBIC Oa3bl JAHHBIX:

— YuuBepcuterckas nHpopmannonnas cucrema POCCUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass MHpOpMaIMOHHO-cTaTucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajJbHO-TEXHHYECKOE o0ecriedeHne

Aynuropun AJi IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aymutopun Ui TPOBEIEHHUs 3aHATUH CEMUHApCKOTO THIIA, WHIAMBUIYAJIbHBIX U
IPYIIOBBIX KOHCYJIbTALUH, TEKYILIETO KOHTPOJIS U MPOMEKYTOUYHON aTTECTALIUU.

ITomerieHust U1l caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun Ui TPOBEACHMSI 3aHATUM JIEKIMOHHOTO M CEMHUHApCKOro THUIla
VWHIVBUAYAIBbHBIX M TPYNIOBBIX KOHCYJBTAllMi, TEKYIIEro KOHTPOJS W IMPOMEXYTOYHOMN
aTTeCTalld B CMEIIaHHOM QopmaTe («AKTPY»).

15. Undopmanus o paspadoTunkax

Cymenko Cepreit IlerpoBuu, A-p TexH. Hayk, mnpodeccop, Kadenpa NpUKIATHON
unpopmaruku UTIMKH TI'V, 3aBenyromuii kadenpoit npuxiagHoit HHGOpMaTUKH.
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