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1. Heap u miiaHupyembie pe3yabTAaThl 0CBOCHHS U CHUILIHHbI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

[1K-1 CriocobeH ocy1ecTBIsATh Hay4HO-UCCIEA0BATEIbCKUE U OIBITHO-KOHCTPYKTOPCKHE
pa3paboTKK KakK MPH HMCCIEAOBAHUU CAMOCTOSITENBHBIX TEM, TaK M Pa3paOOTKH MO TEMaTHKe
OpraHu3aluu.

I[IK-3 CnocobGeH  mpou3BOAWTHL  aHAIW3  OCOOCHHOCTEH  (YHKIIMOHHPOBAHUS
MH()OKOMMYHUKAIIMOHHBIX CHUCTEM U MPEAOCTaBIsEMbIX HAa HMX OCHOBE YCIYyT, OIEHUBATh
KaueCTBO MPENOCTABIIEMBIX ycIyr W  ¢GOpMUpOBaTh TpeOOBaHWS K  IOKa3aTelsM
byukmonuposanus cepBucoB C B COOTBETCTBUH C 3alIPOCaMU U OTPACIEBBIMH HOPMAaMHU.

Pesynbraramu 0CBOEHUSI AUCIUILUIMHBI SBJISIOTCS CIACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NIIK-1.1 OcymecTBisier mpoBeneHUe padoT 1Mo o00padoTKe U aHAIM3Y HAydHO-
TEXHUUYECKON MHPOPMAIMK U Pe3yJIbTATOB UCCIIeI0BAaHUMN

NIIK-1.2 IlpoBoauT aHanmM3 HAay4HbIX [JaHHBIX, PE3YJIbTaTOB 3KCIEPUMEHTOB U
HaAOJIFOIEHUNA

NIIK-3.1 OcymiecTBiisieT BBIOOP METOI0B aHAIHM3a U 00paObOTKH JaHHBIX

UIIK-3.2 OueHuBaeT 3HAYUMOCTh IApaMETPOB M TIOKAa3aTesed, XapaKTEPHU3YIOLIUX
MOTPEOUTENTHLCKIE CBOMCTBA YCIYT, IPEIOCTABIIEMBIX NTHPOKOMMYHUKAIIMOHHON CHCTEMOM

2. 3272491 0CBOECHHSA AUCIHAILIHHDI

— OcBouTh MaTEeMaTHYECKUN amnmapar OIEHKH HaJeKHOCTH MPOCKTUPYEMBIX U
3KCIULyaTUPYEMBbIX TEJIEKOMMYHHKALMOHHBIX CUCTEM;

— Hayuutbcst TpOBOIWTH aHAIM3 HANASKHOCTH allapaTHOro ¥ IPOrpaMMHOTO
o0ecrevyeHns CUCTEM.

3. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumuinHa oTHOCUTCA K biioky 1 «lucuumuinasl (MOayin)».

JlucuuiuinHa OTHOCUTCS K 4acTh 00pa3oBaTeNIbHOM Mporpammsbl, (GopMupyemon
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, mpeanaraercd oO0ydaromuMcs Ha BBIOOP.
JucuuminHa BXoAuT B MoAyib Crenuain3anus.

4. Cemectp(b1) ocBOCHHMA B (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 JMCHHUILIMHE

Tpertnii cemectp, IK3aMeEH

5. BxogHable TpOﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHHUIIJIMHbI

Jljis ycTienHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMHUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM MPEAIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
cieayromuM  aucuuruinHaM:  «Teopust  Tenetpadukay,  «MareMaTHUeCKHe — MOJIENU
TEJIEeKOMMYHUKALIMOHHBIX MOTOKOB», «UT nis uMUTalMOHHOrO MozenupoBaHus», «HTepHer
BELLEN».

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM QU CHUIIIMHBI

OO0m1ast TpyA0EMKOCTh AUCIUIIUHBI COCTABISET 4 3.€., 144 "yacoB, U3 KOTOPHIX:

-nekiuu: 16 4.

-nmabopatopusle: 16 4.

B TOM YHCJIE TpaKTHYecKasi MoAroToBka: 0 4.

O0BeM caMocTOATENbHOI paboThI CTyIEHTa ONpPEIEIeH YUeOHBIM TIaHOM.

8. Coneprxkanue IMCUUILIHHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM

Tema 1. OcHOBHBIE TOHATHS TEOPUH HAJEKHOCTH



OCHOBHBIE TNOHATHUS: OOBEKT, CHCTEMa, 3JEMEHT, JKCIUTyaTalus, HaJeKHOCTb, OTKa3
(moyiHBIe, YAaCTHYHBIC, IOCTENCHHBIC, BHE3alHbIe, CcOOW, MaTeMaTHyecKass KiacCUpUKaIIL
0TKa30B), 0€30TKa3HOCTb, AOJITOBEYHOCTb, PEMOHT, PEMOHTOIPUTOIHOCTh, 0€3011aCHOCTb.

KonnuecTBeHHBIE ITOKA3aTENN HAIEKHOCTH U UX OIIPENICIICHHE:

IToka3arenn 0€30TKAa3HOCTU: BEPOATHOCTb O€30TKa3HOM pabOTHI/BEPOSITHOCTh OTKa3a,
MHTEHCUBHOCTH OTKa30B, CPEIHss HapaOOTKa HAa OTKa3, CPeIHss HapaOOTKa 0 OTKa3a, CPeIHssA
HapabOTKa MEX1y OTKa3aMHu.

[TokazaTeny pEeMOHTONPHUTOJHOCTH: BEPOSATHOCTH BOCCTAHOBJICHHS PabOTOCIIOCOOHOTO
COCTOSIHUS, CpeJIHEE BPEMs BOCCTaHOBIICHHS.

KommiekcHble moka3aTenu: KO3(QQHUIMEHT TOTOBHOCTH, KOA(PQHUIMEHT TEXHUYECKOTO
UCIIOJIb30BaHUs, KOAQGHUIMEHT ONepPaTUBHON TOTOBHOCTH.

Mogenu HagexHocTH: DyHKUIUS paclpenesieHus: BpeMEHH O0e30TKa3HOH pPaboThI.
@OyHKLIMSA ~ HAAEKHOCTH.  3aKOHbl ~ HAJEKHOCTU:  IOKAa3aTeJIbHBIN/3KCIIOHEHIIUAIbHBIMH,
HOpPMaJIbHBIN, IOTHOPMAaJIbHBIH, yCeUeHHBI HOPMaIbHbIH, TaMMma, [ Henenko — BeliOymnna, Penes,
Ilyaccona.

Tema 2. Hane)xHOCTh BOCCTaHABIMBAEMbBIX CUCTEM

[Ipouecc BOCCTaHOBIEHMS; IOTOK OTKa30B. PeKyppeHTHble IOTOKHM  OTKAa30B.
pacripesielieHie M 4YHCIOBbIE XapaKTEPUCTHMKM MOMEHTOB OTKA30B; paclpe/eieHHue Yucia
BOCCTAHOBJIEHMM; aCHUMIITOTUYECKME CBOWCTBA IIpoOlLecCa BOCCTAHOBJICHUS, TEOPEMBbI
BOCCTaHOBJICHUS; TIOHATHS «BO3PACT» U «OCTATOUHOE BPEMS KU3HU» B TEOPUU HAJEKHOCTH, UX
pacrpeieneHus; I0Ka3aTeNn Hale)KHOCTH C Y4€TOM BPEMEHU 3aMEHBI.

Tewma 3. CTaTuCTHYECKU aHATN3 HAJEKHOCTH

Habntoienus v 1utaHbl MCOIBITAHUHN HA HAJIEKHOCTh; CTATUCTUYECKHE OLIEHKH TTOKa3aTesen
HAJIC)KHOCTH HEBOCCTAHABIIMBAEMBIX CHCTEM (IMIHpUYCCKas (QYHKIMS HAIS)KHOCTH, 4acTOTa
OTKa30B); CTAaTHCTUYECKHE OIEHKU IOKa3aTeNeil HaJeKHOCTH BOCCTAHABIMBAEMBIX CHUCTEM
(MHTEHCUBHOCTh IIOTOKA OTKAa30B, HAapabOTKa Ha OTKa3, JUIMTCIBHOCTh BOCCTAaHOBIICHUS,
KO?(p(UIMEHT TOTOBHOCTH, KOdQduimeHnt mpoctos ). OneHka mnoka3aTeneld HaJae)KHOCTH
nepeayd JTAHHBIX Ha MPUMEpPe MOJETH PACIpeIelICHHOW paJHOIeICHTallAOHHON CHUCTEMBI U
kaHaina cBs3u BIJIA

Tema 4. CTpyKTypHasi HaIe)KHOCTb U PE3EPBUPOBAHHE.

CrpykrypHast QyHkuus cucremsl. IlocnenoBarenbHoe, NapajuleIbHOE COEAMHEHUE
AJIEMEHTOB, cucTeMa Tuna «k u3 n». MOHOTOHHBIE CTPYKTYpbl. BEKTOp COCTOSIHMI CHCTEMBI:
BEKTOp-CEYEHHE, BEKTOP-TyTh. DYHKIMS HAZ)KHOCTH MOHOTOHHBIX CTPYKTYP.

PesepBupoBanne 0e3 BoccTaHoBieHUs. CrocoObl pe3epBUPOBaHUS (CTPYKTYpPHOE,
(byHKIHOHATIBHOE, BpPEMEHHOE, MIOCTOSIHHOE/Harpy>KeHHOE, pe3epBUpOBaHHE
3aMelleHueM/HeHarpyKeHHoe, cKkob3siiee). CBONCTBA HAa/IEKHOCTU PE3EPBUPOBAHHBIX CHCTEM
(3aBHCHMOCTh HAJIS)KHOCTH OT YPOBHSI PE3€pPBUPOBAHUS, CKOPOCTh pOCTa HANEKHOCTH IpHU
pe3epBupoBanun). Pa3aensHoe u olliee pe3epBUpPOBaHUE.

PesepBupoBaHue ¢ BoccTaHOBIeHHEM. MaTteMaTrueckass Mojieib. DyHKIUSA HaJeKHOCTH
BOCCTaHABIIMBAEMOW CHCTEMBI.

9. Tekymuii KOHTPOJIb MO0 TUCHHUIINHE

Texkymmii KOHTPOJh MO AWCHUIUIMHE TPOBOJAUTCS ITyTeM KOHTPOJS BBITIOJTHEHUS
71a00paTOPHBIX PabOT U UHAWBUIYAIBHON paboThl U PUKCHpPYETCs B (hOpME KOHTPOIBHOM TOUKH
HE MEHEEe OJIHOTO pa3a B CEMECTP.

OrneHouHble MaTepHalbl TEKYLIEro KOHTpOJ pasMmelieHsl Ha caiite TI'Y B pasnene
«udopmarnus 06 oOpazoBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.



10. Iopsinox npoBeeHUsI  KPUTEPUHU OLIEHUBAHUSA MPOMEKYTOUYHOM aTTeCTALUMN

DK3aMeH B TPETbEM CEMECTPE COCTOUT U3 JBYX YacTeH, IlepBasi U3 KOTOPHIX IPOBOAUTCS B
yCcTHOH Qopme, BTOpas — B MNHCbMEHHON (opme B BHUAE OTBETa Ha BONpOC Ouiera.
[TponomxurenbHOCTh 9K3aMeHa 1,5 yaca.

OneHouHble MaTepualibl UIsl IPOBEAEHUS NIPOMEKYTOYHON aTTECTAl[MM pPa3MEIIEHbl Ha
cahte TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHOW  MporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOoaH4IECKOE 00ecneueHne

a) DJEKTPOHHBIM y4eOHBIH Kypc MO TUCHUIUIMHE B 3JEKTPOHHOM yHuBepcutere «LMS
IDO»

0) OuleHOUHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOW aTTeCTAIlMH 10
JTUCIUILINHE.

12. Ilepeyenn y4eOHOIM JauTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHAs JUTepaTypa:

1. Tompmmreiin, b. C. MudoxkommyHukanuonubsie cetd u cucrembl/ Cankt-IlerepOypr :
2019.-208 c.

2. Bummnesckuit B.M., CeménoBa O.B., Edpocunun J[.B. Maremarnueckue Momenu H
METO/IbI KCCIIE0BAHUS THOPUTHBIX CETEH CBS3U Ha OCHOBE JIA3ePHOM U PaIUOTEXHOIOTHH.
M.: UITY PAH, 2020. - 120 c.

3. Naumov V.A., Gaidamaka Y.V., Yarkina N.V., Samouylov K.E.. Matrix and Analytical
Methods for Performance Analysis of Telecommunication Systems.Springer Nature
Switzerland AG. 2021. 308 c.

4. Tlarano M.,PeikoB B.C., XoxinoB 10.C. Moaenu tenerpapuka. M: UHOPA-M, 2018. —
178 c.

5. PsikoB, B. B. Han&xHOCTh TEXHUYECKMX CHCTEM M TEXHOTCHHBIN PUCK : yaeOHOe mocobue
/ B.B. PrixoB, B.}O. Utkun. — Mocksa : UH®PA-M, 2020. — 192 c.

6. CrenanoB C. H. Teopus tenerpaduka: KOHIICTIIIAN, MOJIEIH, TIpriIokeHus. — M.:['opsiaas
muHusa — Tenekom, 2015. — 868 c.

7. Bbapnoy P., [Ipoman ®. Matemaruueckas Teopust HaaexxHoctu: [lep. ¢ anrn. 1969. 488 c.

8. T'epubax U. b., Kopnouckuit X. b. Monenu otkazos/ [Tox pen. b. B. I'nenenko. - Mocksa:
Cos. paawuo, 1966. - 166 c.

9. T'masyHoB JL. IT., I'paboBenkuii B. IT., [lep6akos 0. B.
OCHOBBI TEOPUHU HAJIEKHOCTH aBTOMATUUECKUX CUCTEM yIpaByieHus : [ Yuel. mocodue ajs
BY30B IO criell. "ABTomaTuka u Tenemexanuka'|.— JI. : Dueproaromusnar : JIeHuHrp. otTa-
Hue, 1984. - 207 c.

10. T'onmunkeBuu T. A. IlpuknanHas Teopust HAAEKHOCTH : [YueO. A1 By30B IO CIIEll.
"ABTOMaTU3UP. CUCTEMBI yripaBieHus'"| - M. : Beicn. mk., 1985. - 168 c.

11. [TonoBkA. M. o, I'ypo C. B. OcHOBBI TeOpUM HAJEKHOCTH — 2-€ U3[.,liepepad. u JOI.
— CII6.: BXB-Ilerepoypr, 2008. —704 c.

12. [TonoBkA. M. o, I'ypos C. B. OcHoBsl Teopun HanexHocTu. [Ipaktukym. — CII0.: BXB-
[TeTepOypr, 2006. —560 c.

13. SxpsieB H.51. OcHOBBI TeOpUH HAJAEKHOCTH M JUArHOCTHKA : yuyeOHUK /1 By3oB / H. f1.
Sxwsie, A. B. Kopabnun. — 2-e uzj., nepepad.. — Mocka: Akanemust, 2014. — 208 c..
— Beiciiee npodeccuonanbHoe oOpasoBanue. Tpancmopr. —DbakanaBpuat. —
bubnuorp.: c. 205.

14. Bumnesckuii B.M. Teopernueckre OCHOBBI IPOEKTUPOBAHUS KOMIIBIOTEPHBIX CETEH.
Mocksa: Texnocdepa, 2002. — 512 c.

0) IOTIOJTHUTEIbHAS JIUTEPATYpa:



1. —Enarun, A. A. 3apyoun, A. E. Cenmuanos. — Cankt-Iletepoypr : Cankr-IlerepOyprckuii
rOCYJJapCTBEHHBIN YHHBEPCUTET TeIeKOMMYHUKaiuii um. npod. M.A. bonu-bpyesuua,
2018. -48 c.

2. Pallavi Sethi, Smruti R. Sarangi Internet if Things: Architectures, Protocols, and
Applications/Journal of Electrical and Computer Engineering. Vol. 2017.- 26c.

3. E.A.YmakoB, M.B.YmakoBa. HWccnenoBanue paboThl OECHPOBOIHBIX HHTEPHET
YCTPOMCTB C pa3iMYHBIMH MPOTOKOJAMH siUeUCTOd Mapuipytuzauud. CoBpeMEHHbIE
uH(popmanmonnsie TexHonoruu U M T-obpazosanue, Tom 14 (3).- 2018. — C.686-691.

4. Mymogsen K. B., 3omotapes B. B. Jlornko-BeposTHOCTHBIN aHaIU3 HAJEKHOCTH (DYHKITHHA
cOopa M JOCTAaBKH TEIEMETPUHU 1O 3€MHOW CTAHIIMH CITYTHUKOBON CHUCTEMBI CBSI3U //
[IpoGnemsbr ananuza pucka. 2013. T. 10, Ne 1. C. 50-57.

5. Mymoseny K. B., 3onorapes B. B. Meronuka ompeneneHuss HaJAeKHOCTH cOopa H
00paboOTKM TENEeMETpUU B CHCTEME CIYTHHUKOBOM cBs3u // CuUCTeMBbl yIpaBlIEeHUS H
uHpopmannonnslie Texnomorun. 2012. T. 48, Ne 2.2. C. 308-312.

6. Pomacesnu E.II., Tlactok A.O. HccnenoBanue Tpaduka OECIpOBOJIHBIX YCTPOWUCTB B
YCIIOBHAX pa3BUTHs UHTepHeTa Betel / CoBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOIOTUN 1
UT-o6pazoBanue. 2016. T. 12, No 1. C. 214-221.

7. Pomacesud E.II. O coznanuu v pa3BUTHH UMUTALIMOHHOW Mozenu cetu «VHTepHeTa
Beiein» // Yuensle 3anucku MUCI'3. 2016. Briryck Ne 2(14), Yacts 1. C. 64-68.

8. Pomacesuu E.I1. MccnenoBanue BiusHus nepenaun tpaduka [Pvo na
paboTtocnoco6HoCTh ceTi MetroEthernet Ha ocHOBE UMUTALIMOHHOM MOJIEIH.—
CoBpemenHbIe HHPOpPMAIMOHHBIC TexHoIoruu 1 U T-o6pa3oanue / COOpHUK
n30paHHbIX Tpya0B [X MexayHapoiHoil HaydHO-TpakTuuecKoil koHpepeniuu. [loxa
pen. pod. B.A. Cyxommuna. - M.: UHTYUT.PY, 2014. — 957 c.

9. Fremantle P. A Reference Architecture For The Internet Of Things. Version 0.9.0 (October
20, 2015). URL: https://wso2.com/wso2_resources/wso2 whitepaper a-reference-
architecture-for-the-internet-of-things.pdf

10. Austin R. Unmanned Aircraft Systems: UAVS Design, Development and Deployment.
John Wiley & Sons Ltd. 2010. 372 p.

11. Haas E. Aeronautical channel modeling// IEEE Transactions on Vehicular
Technology. 2002. V. 51. Ne 2. P. 254-264.

B) pecypchl cetu MHTepHeT:

— Kypnan «9kcnepr» - http://www.expert.ru

— XKypnan «Cetu u cucremsl cBs3u», b. JI. CaroBckuii. Co3nanue MyJbTHCEPBHCHBIX

CeTei: 3a/1a4uu u MEPCTIEKTUBBI/ Cnoco0 JIOCTyTIA: URL:

http://www.ccc.ru/magazine/depot/99 12/read.html?0303.htm

— Odunmanbupiii calit @enepalbHON CIyKObl TOCYJapCTBEHHON craTUcTUKH PD -

www.gsk.ru

— https://hindawi.com/journals/jece/

— https://gnedenko.net/Journal/index.htm

— http://www.mathnet.ru/

— https://www.researchgate.net/

— https://www.mdpi.com/journal/mathematics

— https://cyberleninka.ru/

13. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTH I

a) JIMLIEH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOe oOecrieueHHe:

— Microsoft Office Standart 2013 Russian: maket mporpamm. Bximtodaet 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);

— yOIMYHO JOCTYIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.11.).

0) UH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:



http://www.expert.ru/

— DIIEKTPOHHBIN KaTajaor Hayynoii OuOIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHAas OubIMoTeKa (pemozutopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBbC KoncynbranT crynenrta — http://www.studentlibrary.ru/

— O6pazoBarenbHas wiardopma FOpaitt — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— OBbC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunabHO-TeXHHYECKOe o0ecrieyeHne

Aynuropuu AJig MPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

Ayautopun IS TIPOBEACHHS 3aHSATHH CEMHHApPCKOTO THIA, WHIUBUAYAIbHBIX H
TPYHIOBBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

[Tomemienust Iss cCaMOCTOSITENNFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopuu, o6opynosanusie [1K ¢ nunensnonnoii [1O MathCad, Statistica.

15. Undopmanus o pazpadoTyuxax

TypenoBa HWpuna AnekceeBHa, KaHZ. (u3.-MaT. HayK, JOLEHT Kadeapsl Teopuu
BeposiTHOCTel u Maremarnueckoil cratuctuku UIIMKH TI'Y
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