degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui
J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CoBpeMeHHbIE crucTeMbl HU(PPOBON OECIIPOBOTHOMN CBSI3U
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: JI.B. Ky3bMuH, JI-p (u3.-MaT. HayK, JAOICHT, JOICHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOKOMMYHUKATMOHHBIX cUcTeM U ceTei 15.02.2022



AHHOTANMA

Ilens Kypca O3HAKOMHUTH CTYAECHTOB C 0a30BBIMH MOHSATHUAMH M KOHLENIMAMHU OECHpPOBOIHBIX HU(PPOBBIX
paanocucTteM nepexaud nHpopmauuu. B mpeasaraeMoM Kypce CTYIEHTHI OyayT O3HAKOMIIEHBI C T€M, Kak
CBsI3aHBI MEXAy COOON Takue HampaBieHUS KaK KOIMPOBAaHHUE, ITOMEXOYCTOHYMBOCTH IpU OECIpPOBOIHOM
nepegadn uMHGOpPMaLKHU, CTaTHCTUYEcKas panuodusuka. B pamkax Kypca CTyIEHTBI IO3HAKOMSTCS C
COBPEMEHHBIMU TEXHOJIOTHSIMU OECIIPOBOAHON Iepeaadun MHPOpMAlMU U COBPEMEHHBIMH TpPEHAAMH B
pa3BUTHH OECIPOBOAHBIX CUCTEM CBS3H.

N3ydyenrne AUCIUTIIMHBI TTO3BOJIUT CTYJEHTAM OBJIAJIETh HEOOXOMMMBIMH KOMITETEHIIUSMUA W 3HAHUSMHU I10
COBPEMEHHBIM IOX0/[aM K OeCTIpOBOIHOM Tepeaade nHPOpMaInu.

Kypc mpoBogutcs B ¢opmare IEKIMOHHBIX 3aHATAH H BBHIMOJHEHUS CaMOCTOSTEIbHBIX pPadoOT ¢
JIOTIOJTHUTEILHOM JIUTEPATypOH.

1. leau u 3apauu

Meap AUCUMNIMHBI

Llenpr0 OCBOGHUS TUCLUILTHHBI SBISIETCS (POPMHpPOBAHHME Y CTYACHTOB CHCTEMBI 3HAHHU B OONacTH
OecrpoBOTHON Tiepeaun HHPOPMAIUH.

3anayu QUCHUNIHHBI
* hopmupoBanme 6a30BBIX 3HAHHUI B 001aCTH OECIIPOBOHOM Mepeaadn HHHOPMAIIHH;
* O3HAKOMJICHHE CTYJICHTOB OCHOBHBIMH METO/IAaMU M KOHLICTILUSIMU OECIIPOBOIHOM TI€pe/iauy JaHHBIX;

* O3HaKOMJICHHE CTYICHTOB C COBPEMEHHBIMH TPEHIAMH M TEXHOJOTHSAMH B 00IacTu OecrpoBOAHON
nepenadu nHGOpMaILnH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEACTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuOHABHOM eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

MPUMCHUMOCTD HUCIIOJIB3YEMbIX METOJUK U
MCTOOOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!
[J OCHOBHBIE MTOHATHS HCIIONIb3yeMbIe B 001aCcTH OECIIPOBOAHOM mepenadu nHpopMaLuu;
) TUIbl 6ECIIPOBOIHBIX KAHAJIOB, Yepe3 KOTOpPhIE peann3yercst 0ecripoBOAHAs Mepeaada JaHHbIX;
[J criocoObl MOAYISLUH, IPUMEHSIEMbIE JIIsl OECIIPOBOAHOM Mepeaadu;
[l KpUTEpUH, XapaKTEePU3YIOIINE Ka9eCTBO PaOOThI OECTIPOBOAHBIX CUCTEM.

YMETb:
] 3(h(eKTUBHO HCIIOIB30BATh HA MPAKTUKE TEOPETUUECKHE KOMIOHECHTHI HAyKU: IOHATHS, CYXKICHUS,
YMO3AKITIOUEHUsI, 3aKOHBI;

[ IOHUMATh IPUHIKITBI PAOOTHI COBPEMEHHBIX OECIIPOBOIHBIX CUCTEM Iepead JJaHHBIX;
[ paboTaTh Ha COBPEMEHHOM JKCIIEPUMEHTAILHOM 000PYIOBaHHH.

BIIAJICTh!

[/ HaBBIKAMH CaMOCTOSTEIbHOW paboThl B J1Ta0Oparopud Ha COBPEMEHHOM OJKCIEPUMEHTAILHOM
000pyIOBaHUY;
] MaTeMaTH4eCKMMHU METOIaMH OTMCAHHS IIPOLIECCOB OECIPOBOIHOM Mepeaadn TaHHbIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Crpyktypa umdpoBoii OecnpoBomHON ) 1
CHCTEMBI CBSI3H.
) V3komonocHsle  curHasibl.  CriocoOsl ) 1
MOAYJISILNN.
DyeMeHTHI TeopHun CHTHAJIOB,
3 TEOPETUUECKHUE METOJIBI OLICHKH 2 1
MPOITYCKHOM CIOCOOHOCTH paJroKaHama.
4 Bromxer xaHana cBSI3H. 2 1
5 MeTtoas! npuéMa CUTHATIOB 4 2
6 Merton pacmmpenuns cuekrpa (DSSS) 4 2
CBepXIIHMPOKOTIOIIOCHBIE CUTHAJIbI,
7 TEXHOJIOTUHU CBEPXILUPOKOTIOIOCHOM 2 1
CBSI3U.
3 Texnonorus Bluetooth, Cencopnsle cetn, ) 1
TexHouorus: ZeegBee
TexHomorus Wi-Fi, TexHomorus
9 Wi-MAX, crangapt 802.16, [udposoe 4 2
TEJCBHUICHUE
10 |[Ipuamuns! noctpoeruss MAC ypoBHS. 2 1
1 MappyTuzamusi HakeToB B MOOMIJIBHBIX ) 1
OECTIPOBOTHBIX CETSIX
CoBpeMeHHBIE TpPEeHIBl B OECIPOBOTHON
12 CBSI3H, MIMO CHCTEMBI, 2 1
rosiorpaduyeckoe paaro
Nroro gacos 30 15




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 8 (Becennuii)

1. CtpykTypa uudpoBoii 6ecrIpOBOIHON CUCTEMBI CBA3H.

Mopnens OS] Ha3HaueHue ypoBHEH, 0COOEHHOCTH (PU3MUECKOro YpoBHA. lIpumepbl BOIIOLICHHS
mogenn OSI B pa3nu4HbBIX cucTeMax UPPOBON PaTHOCBS3H.

2. Y3komonocHble curHalbl. CiocoObl MOMYJISIIHH.

HNudopmanmonnsrit cumsoi. [udposeie meronst moaymsiun: BPSK, QPSK, 4/.../256QAM. OFDM:
Ha3HA4YeHWe, IPUHLUI JCHCTBHS, MO/ IEMOITYIISLNUS, peaH3anus, IpUMepbl TIPUMEHEHHS

3. DIeMeHTHI TCOpUH CHUTHAJIOB, TCOPCTHUYCCKHUC MCTOJAbI OLCHKHU HpOHYCKHOﬁ CIIOCOOHOCTH
paauoKaHala.

TeopeTndeckne METONbI CONOCTABICHHS XapaKTEPHUCTHUK CUTHAIBHOTO YPOBHS MPHEMOIIEPEAAIONINX
CHCTEM, BEPOSTHOCTh OIIMOKU Ha OWT, OTHOIIEHWUE DHEPTrUM Ha OUT K CIEKTPaIbHOW TUIOTHOCTH
nryma.

4. BrojpkeT KaHaaa CBSI3H.

Pacuér Oromxera kaHama B CBOOOZHOM HPOCTpaHCTBE. YueT 3(QEKTOB PpacHpOCTPaHEHHS
pasroCUrHaia B IOMEILEHUX.

5. Meronsl npuéma CUrHajioB

Teopernueckue M IPAKTUUYECKHE CXEMbl IPUEMA, KOIEPEHTHBIA W HEKOTEPEHTHBIM IPUEM.
O PeKTUBHOCTH pa3IUIHBIX METOIOB IIpHUEMa.

6. Metop pacmupenus crekrpa (DSSS)
Haznauenue, npuHIUn qeicTBUS, MOAYIISLHSY/ IEMOIYIISALUS, IPUMEPBI IPUMEHEHHUS.
7. CBepXIIMPOKOIIOIIOCHBIE CUTHAIIBI, TEXHOJIOTUU CBEPXIIUPOKONOIOCHOM CBA3H.

OmnpeneneHne CBEPXIIMPOKONOIOCHOCTH, BUABI CBEPXLIMPOKOMOJIOCHBIX CUTHAJOB. llpuumHbl U
0COOCHHOCTH NMPUMEHEHUS CBEPXIITMPOKOMOIOCHBIX CUTHAIOB. TE€XHOIOTUH CBEPXIINPOKOIIOIOCHOM
cBs3u. Wireless USB, cBepXmupoKonojaocHble OeCIpOBOIHBIE CEHCOPHBIE CETH, CHCTEMBl Majloro
paanyca nefcTBUs s TIepeiadyd MyJIbTUMEIHHHON HHPOPMAIIUH.

8. Texnonorust Bluetooth, CencopHble cetu, TexHonorus ZeegBee

Hcropust u MoTHBaIUsl BO3HUKHOBEHUS TexHOonoruu Bluetooth. ®@usndveckuii 1 KaHATbHBIN YPOBEHB.
®usnyecknid U KaHaIbHBINA ypoBHU cTaHaapToB 802.15.4 u 802.15.4a, 802.15.6.

9. Texnonorust Wi-Fi, Texnonorus Wi-MAX, crangapt 802.16, Lludgposoe TeneBuaeHne



Crpyktypa crangapra: 802.11 (b, a, g, n, ocHOBHbIe paznuunsa. PuznyecKkuil ypoBeHb: AMAINA30H,
METO/bl MOIYJISILKMU, CKOpOoCTH. MAC-ypoBeHb: OCHOBHBIC KaJpbl; pa3pellieHHe KOJUIM3UH.
Texuonmorus Wi-MAX, crargapt 802.16. O0mme MpUHIIUIBL: AWAa30HbI, CKOPOCTH, pexumbl (SC,
OFDM, OFDMA). MAC-ypoBeHb: MOAYPOBHU, CEPBUCHBIE TIOTOKH, MTAKEThI, pa3pelIeHne KOJTU3NHT,
Kagpbl. PU3NUECKHU yPOBEHb: TUANAa30H, METOAB!I MOAYJSLIMH, CKOPOCTH, OCHOBHBIE 3Tall 00paboTKU
CUTHajla, MHOXeCTBeHHBIH noctyn. Cranmaptel mu¢ppoBoro TeneBuieHus B mupe. Lludposoe
tenesugeHue ctangapra DVB-T. OcHoBHBIE TapaMeTphI.

10. IIpuauuns: nocrpoenuss MAC ypoBHS.

MexaHnu3Mbl JOCTyna K cpezae, mpoOiieMa CKPBITOW M OTKPBITOM TOYKH, MOHSATHE cymnepdpeiima,
ApXUTEKTYpa CETEU CBS3HU.

11. MapuipyTu3anyus makeToB B MOOMIIBHBIX OECIIPOBOIHBIX CETAX
[TpuHIMIBI MapIIpyTH3aMi. AKTUBHBIC U IPOAKTHBHBIE MeTobl. [Ipumeps
12. CoBpemMeHHbIE TPEeH B! B OecipoBogHOM CcBs13u, MIMO cuctemsl, ronorpaduyeckoe paaro

[Touck myTeil yBeNWYeHWs IUIOTHOCTH pa3MeElIeHUs Aa0OHEHTOB, YBEIMYCHHUS arperHpOBaHHOM
CKOPOCTH TIEPeAadu JaHHBIX, YBEJIMUYCHUS CKOPOCTH Iepenaud Ha (usndeckoM ypoBHe. Pa3urtue
massive-MIMO  cucrtem (TpexMepHblE aHTCHHBIE pELIETKH), pa3padoTKa TMOIXOJOB K
rosiorpadguueckoMy paano — (GopMupoBaHHe HANpPaBICHHOCTH B Tepenade WHPOPMAIUK HE TOJIBKO
10 HAINPAaBJICHUIO, HO H 10 ITyOWHE. MPUMEHEHHE COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTUH IS
nepeady JaHHBIX U UX 00pa0oTKH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii JTUTEPATYPbI

OcHoBHas nuTeparypa
1. CoBpeMeHHbIe TeXHOIOTHHU OecnipoBoHOM cBsi3u [ Tekct], [MoHorpadwus]/U. B. llaxnoBuy, -M.,
Texuocdepa, 2006
2. lludposas cBs3b : TeopeTuieckre OCHOBHI U TIpakTH4eckoe mpuMeHenue [ Tekct] : [yde0. mocodue
st By30B] / b. Cxasip ; iep. ¢ aumn. E. I I'po3st [u mp.] ; mox pea. A. B. Hazapenko .— 2-e u3., ucmp.
— M. : Bunbsimc, 2004 .— 1104 c.
3. Hnaros B. «I1lupokomnonocHble cCUCTEMBI B KOJIOBOE pa3fielieHne CUTHANOB. [IpuHIIUTIBL 1
npuiokeHus», Mocksa: Texunocdepa. 2007 r.

JomnonHurenbsHas auTeparypa
1. Onexrponnsie cucteMsl cBsa3u [Teker]/Y. Tomacu , -M., Texnocdepa, 2007
3. bezonacuock 6ecnipoBonbix ceteit [Texct] / C. B. lopneitunk, B. B. JlyopoBun .— M. : [opsiuas
ymHuA - Teaexom, 2008 .— 288 c.
4. BectipoBonabie inHUM cBsi3u U ceth [Tekcr] = Wireless Communications and Networking / B.
Cronnuare; niep. ¢ ant. A. B.Briconikoro [u ap.] .— M. : Bunbsmc, 2003 .— 640 c.
5. OCHOBBI TOCTPOCHUST OECIIPOBOTHBIX JTOKANBHBIX ceTeil cranmapra 802.11 [Teker] : mpakT.
PYKOBOZICTBO IO M3y4YEHUIO, pa3padoTKe U NCHoiIb30BaHuIo O6ecrpoBoaubix JIBC cranmapra 802.11 / I1.
Pomran, JIx. JIuspu ; iep. ¢ anmi. u pen. B. C. I'yceBa .— M. : Bunbsimc, 2004 .— 304 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://www.studmed.ru/shahnovich-iv-sovremennye-tehnologii-besprovodnoy-svyazi 1937f6698bc.ht
ml



http://lib.mipt.ru — anekrpoHHas 6udmrorexa duzrexa.
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHue).

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Mynsrumenniineie TexHogorun. MS PowerPoint, aemoHcTpanus npeseHTauui.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTe U3YUCHNA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPEACIICHU A, IIOHATUSA.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO HeOoOXoAMMOE BpeMs s pabOThl CTyJeHTa HajJ TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM JINTEPATYPHL;

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIH, yueOHOM U HayYHOH JINTEpaType);

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: JL.B. Ky3bpMmuH, A-p ¢u3.-Mar. HayK, JOICHT, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wusydeHus auciuiuiiHbl «COBPEMEHHBIE CHUCTEMbI IM(POBOW OCCIPOBOIHON  CBSI3H»
00yJarouics JTOIDKEH:

3HATh:
[J OCHOBHBIC TTOHATHS MCIIONIL3yEeMbIe B 001aCTH OECTIPOBOIHOM Mepenadr nH(OpMAaIIHK;
) TIbI OECIIPOBOIHBIX KaHAJIOB, Yepe3 KOTOpPhIEe pean3yeTcsi OecrpoBOIHAS Mepeaada TaHHbIX;
[l ctocoObl MOIYJISIIMH, TIPUMEHsIEMbIE JUTs OSCIIPOBOIHOM Iepenayu;
] KpUTEpUH, XapaKTEePUIYIOIINE Ka9eCTBO PaOOTHI OECIIPOBOIHBIX CUCTEM.

yMeThb:
[} 3 peKTUBHO HCIOITB30BATh HA TMPAKTHKE TEOPETUYCCKHE KOMIIOHEHTHI HAyKH: MOHSATHS, CYKICHUS,
YMO3aKJIFOUEHHs1, 3aKOHBI;
) HOHMMATh IPUHIMIBI PA0OTHI COBPEMEHHBIX OECIPOBOIHBIX CHCTEM Nepeadl JaHHBIX;
[J paboTaTh Ha COBPEMEHHOM JKCIIEPUMEHTATILHOM 000PYI0BAHUH.
BJIaJIeTh:
(] HaBBIKAMH CaMOCTOSTENILHOW pa0OThl B JIa0OpPAaTOPHM HAa COBPEMEHHOM JKCIEPUMEHTAIBLHOM
000pyI0BaHNH;
[ MaTeMaTH4eCKUMH METOJIaMHU OIMCAHUS ITPOLIECCOB OECIPOBOIHOMN MEpeiayn JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME IPOIIOT0 CEMUHAPA WX B KOHIIE 3aHATHS 110 IPOHACHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauu AU depeHIMpoBaHHOTO 3a4éTa:

1. Mogens OSI. Haznauenue ypoBHei, OcOOCHHOCTH (DU3NUECKOTO YPOBHSI OECIPOBOIHBIX CHUCTEM.
[Tpumeps! Bortomenus Mmoaenu OS] B pa3nuuHbIX cucTeMax HU(QPOBON pagHOCBI3H.

2. HWudopmanmonnsiii cumpon. Lludpossie meronst momymsiuu: BPSK, QPSK, 4/.../256QAM.
OFDM: Ha3HaueHWe, TPUHLUI ACWUCTBUS, MOLYJISLMA/ IEMOAYISIUS, pealn3auusi, NpPUMEPHI
IIPUMEHEHUS

3. MeTonbl  OLEHKM TPOIYCKHOM CHOCOOHOCTH  (DM3MYECKOr0 YPOBHS  OECIPOBOIHBIX
MpUEMOTIEPENIAIONINX CUCTEM, BEPOSTHOCTh OIMMOKM Ha OWT, OTHOIICHWE JHEPrMd Ha OUT K
CHEKTPAIbHOH MJIOTHOCTH IIIyMa.

4. Pacuér Oromkera KaHaja B CBOOOJHOM MpocTpaHCTBE. Y4eT 3(PQEeKTOB pacupOCTpaHEHHS
pasroCUrHaia B IOMEILEHUX.

5. Teopernueckue ¥ MNPaKTHUYECKHUE CXEMBI IPHUEMA, KOTEPEHTHBIM W HEKOTEPEHTHBIA IIPUEM.
O PeKTUBHOCTH pa3IUIHBIX METOIOB IIpUEMa.

6. HasnaueHue, mpuHIUI ASHCTBUS, MOLYJIALMS/IEMOLY SN, IPUMEPDI IPUMEHEHUSL.

7. OrmpeneneHue CBEPXIIMPOKONOIOCHOCTH, BHIBI CBEPXIIMPOKOIOJIOCHBIX CUTHANIOB. [IpuunHbBl 1
0COOCHHOCTH MPUMEHEHHUS CBEPXIINPOKOIIOIIOCHBIX CUTHAJIOB

8. MexaHu3Mbl JIOCTyna K cpelie, MpodiieMa CKPBITOW M OTKPBITOM TOYKH, MOHSTHE cynepdpeiiMa,
apXUTEKTypa CeTeH CBSI3M.

9. HUcropus m moTuBanus BO3HHKHOBeHHs TexHoioruu Bluetooth. duzndeckuii M KaHaIBHBIN
YPOBEHb.

10. Crpykrypa crangapra: 802.11 (b, a, g, n, ocHoBHbIe paznuuusi. OU3NYECKH YPOBEHb: JAHAIA30H,
METOAbI MOYJISIINU, CKOPOCTH. MAC-ypOBEeHb: OCHOBHBIE KaAPbI; Pa3pelIeHNE KOJUTH3HH.

11. ®uznueckuit u KaHAIbHBIA ypoBHU cTaHAapToB 802.15.4 1 802.15.4a, 802.15.6.

12. Cranpmaptel nugpoBoro teneBuiaeHus B mupe. LludpoBoe teneBumenue crangapra DVB-T.
OcHOBHBIE TAPAMETPHI.

13. Texuonorust Wi-MAX, crargapt 802.16. O0mire NpUHIUIBL: AUANA30HbI, CKOPOCTH, pexkuMbI (SC,
OFDM, OFDMA). MAC-ypoBeHb: TIOJypOBHH, CEPBUCHBIC ITOTOKH, ITAKETHI, pa3pelieHue KOIIN3HA,
Kaapbl. PU3NUECKUil ypOBEHb: IUANa3oH, METOAbI MOIYISAIMH, CKOPOCTH, OCHOBHbIE 3Tall 00paboTKu
CUTHaJIa, MHO)KECTBEHHBIN TOCTYI

14. TexHonmorum cBepXIHPOKOMONOCHOH cBsizu.  Wireless USB,  cBepXImmpoKomonocHbie
OecrpoOBOIHBIE CEHCOPHBIE CETH, CUCTEMbI MaJIOTO pajnyca NEHCTBHS Il TIepeiadyn MyIbTUMEIUINHON
nH(pOpMaIINH.

15. IlpuHUMIIEI MAapIIPyTU3aLMU. AKTUBHBIE U IPOAKTUBHBIE MeTOAbL. IIpuMepsl.

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnact, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCUUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.



Omenka xopomio (5) BBICTABISIETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmueHka yIOBIETBOPHUTENBbHO (4) BBICTABISICTCS CTYACHTY, NOKa3zaBIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHKka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJoBIeTBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH Qopme.

[Tpu mpoBeneHuy 3a4eTa 00yyaroneMycs pegocTaBisiercss He MeHee 60 MUHYT Ha MoAroToBKy. Onpoc
00y4aroIerocs Ha yCTHOM 3a4eTe He JIOJDKSH IMPEBBIIIATh IBYX aCTPOHOMHYECKHX YacoB.

Bo Bpems mpoBenenus audQepeHIpOoBaHHOTO 3adera OOydJaloumMecs MOTYT —IOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUIUHEL



