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1. Hesu ¥ 331244 JHCHHUILIHHBI

[les1b10 JaHHON AMCHUIUINHBI H3YyYEHHE IPUHLUIIOB TOCTPOEHUS CeTel COTOBON MOABHIK-
HOIt cBsizu. JlucuuruiMHa uCCHeAyeT 3apoiAeHHE TOABMIKHON CBS3M, H3Y4YaeT I[MOKOJEHHS
cBs13u 2G-4G, ux BOMIOLHIO U CEPBUCHBIE TpeboBanus. M3yuaeTcs npuHIUD 11epeiaun 00CITyKu-
BaHus abOHEeHTa (KECTKUI XOHI0BEP), UCCISAYETCSl apXUTEKTypa CeTH, paaquouHTepdeiic, koau-
pPOBaHKE KaHAala, ONPEASIISIOTCA METO/Ibl MHUITHALIMH XdHI0Bepa. B nucturuiiie npoBoautes 00-
30p ceTe NOABUIKHOM CBA3H, UccnenoBana apxutektypa cetu CDMA u UMTS, onpenenena cos-
MECTUMOCTb CTAHAAPTOB, U3yYaeTCsl apXUTEKTypa U napaMmerpsl mobunsHoro WiMAX. lucuu-
IUIMHA UCCIIEYeT NepCHeKTUBBI PA3BUTHS CETEN COTOBOU CBSI3H U MX IEPEXO/] K CETAM CBSA3H HET-
Beproro nokosenus, Takum kak LTE. Mccnenytorest ocHoBHbIE (PyHKIIMOHAILHBIE JJIEMEHTBL U ap-
xurekrypa cetu LTE, agpecanus, nymepauus, ycranosienue coeaunenus B cetu UMTS/IMS,
CTPOMTCS JiMarpaMMma YCTAaHOBJICHUS COEJMHCHUS MEKY 000pyJI0BaHHEM JBYX IOJIb30BaTElIeH
noacucrems! IMS. C nomomnibio annapara Teopuu Teaerpaduka mpoBOAUTCA aHAIN3 TUITOBBIX MO-
nenei nmpouecca 00CIyKUBaHUS BbI30BA B COTE CETH MOABIKHOM CBSI3U ¢ KOHEUHBIM U DeCKOHEU-
HBIM YUCJIOM aDOHEHTOB.

3anaveil AUCUMIUINHBI SBISETCS UCCIE0BAHNE CTAHIAPTOB CBsA3H, pa3paboTka MareMaru-
4EeCKUX MOjIesiel 00CnyKuBaHus BBI30BOB, HCCIIE0BAHUE BEPOATHOCTHO-BPEMEHHBIX XapaKTepH-
CTHMK U1 MAaTEMAaTHUECKUX MO/IEJIEN ¢ TIOMOILBIO H3BECTHBIX aJITOPUTMOB.

2. Mecro aucuumiinabl B crpykrype OOII

[{ukn, k koTOpoMy OTHOCHTCA aucuuruiMHa: bnok 1 «/lucuumiunel (MOLY/IH)», 4acTh,
hopmupyemas yuactTHukamu 00pa30BaTeIbHBIX OTHOLIEHUH, JTUCIHUILINHA 110 BBIOODY.

B Ttabnuue Ne | mnpuBeneHsl MOpeAlIECTBYIOUME M NOCHEAYIOLME JUCLUIIIUHBL,
HanpasicHHbIC Ha (POPMHUPOBAHHE KOMHIETEHLMN AUCLMIUIMHLI B COOTBETCTBUU C Marpuieil
xomrerennui OIT BO.

TabGmuia Ne |
IIpemuecTBylonmue H nocjeayouue JHCHUILIHHBI, HANIPAaBJIEHHbIE HA
(hopmMupoBanne KoMneTeHuHi

Ne ludp n [Tocnenyromue
/g | HauMeHoBauue [IpenmectByromume AUCHUILITHHEI JHCIUTIIHHBI
KOMITETEHILUH (rpynmsl JUCLUILIMH)

YHHBEPC&HBH]:IE KOMIICTCHITUH

Ob1enpodeccuonaibHble KOMIETEHIIUH

OIIK-1, OIIK- | Teopus BeposaTHOCTEH 1 MaTeMaTHYECKas -
2, OITK-8 cratucTHka, CTOXaCTHUYECKHUI aHAIH3,
OcCHOBBI MaTEMaTHYECKOIl TEOPUH
tenerpadhuka, Moxenu i1 ananusa
KaueCTBa CETEH CJIEAYIOLEro MOKOJIEHHs

[Ipodeccuonanbubie KOMIETEHIUH (BH/L IPODECCHOHATIBHON AEATENbHOCTH: HAyYHO-
UCCIIE0BATEIbCKUN )

[1K-4 OCHOBBI MATEMATHYECKON TEOPUHU -
testerpaduka, Mojenu s aHanusa
KaueCTBa CETeH CIEIYIOIIEero NOKOIEeHUs

[IpodeccuoHanbHO-CHENUATH3HPOBAHHBIE KOMIETEHIMH CHELHAIH3ALUH

3. Tpeﬁosanuﬂ K pe3yjibTaraM 0CBOEHHUH JHCHHILIIMHBI

ITportecc  m3ydeHuss AMCUMILIMHBL HampaBieH Ha (OPMHPOBAHUE  CIEAYIOMIUX
KOMITETEHL[HIT OIIK-1; OTIK-2: OIIK-8:; ITK-4
(6 coomeememsuu ¢ OC BO PVI[H)




OIIK-1. CnocobeH KOHCYIbTHMPOBaTb M MCHOJb30BaTh (DyHIAMEHTalbHble 3HAHWA B 001acTH
MAaTeMaTHMYECKOTO aHalu3a, KOMIUIEKCHOTO M (DYHKIHOHAIBHOIO aHAIM3a, anre0Opsl,
AHAIMTUYECKON reomeTpu, JuddepeHHaaIbHOH TEOMETPUH U TONONOIUH, JuddepeHIIHaATIbHBIX
YPaBHEHHUH, AUCKPETHOW MareMaTHKM M MaTEeMaTUYECKOM JIOTMKH, TEOPUM BEPOSTHOCTEH,
MaTeMaTHYeCKOH CTaTMCTHKM M CIy4alHbIX IPOLECCOB, YUCIEHHBIX METOA0B, TEOPETHYECKOMH
MEXaHUKU B IPO(eCCHOHANBHON AEITEIbHOCTH.

OIIK-1.1 O6namaer 6a30BBIMM 3HAHUSAMU, TOJTYYEHHBIMH B O0IaCTH MaTeMaTHYEeCKUX U (M)
€CTECTBEHHBIX HAyK

e OIIK-1.2 Ymeer ucnonb3oBarh 6a30BbIe 3HAHUS, IOJIyYEHHBIE B 001aCTH MaTeMaTHYECKUX
U (MJIM) €CTECTBEHHbIX HayK, B IPO(deCcCHOHANIBHOI 1eATeIbHOCTH

e OIIK-1.3 Hmeer HaBpiku BbIOOpa METOAOB peuieHHs 3agad  npodeccuoHaIbHOH
JESATENbHOCTY HAa OCHOBE TEOPETHUECKUX 3HAHUMN

OIIK-2. CpnocobeH MpoBOAMTH MO Hay4YHbBIM pPYKOBOACTBOM MCCJEJIOBAaHHE HA OCHOBE
CYILIECTBYIOIIHX METOJI0B B KOHKPETHOH 00/1acTu npo(eCcCHOHAIBHOM JIeATeIbHOCTH.

e OIIK-2.2 VYmeer peuiarb HayudHble 3a7adyd B CBSI3M C TMOCTABICHHON 1IEIbI0 M B
COOTBETCTBHH C BLIOpAaHHOH METOAUKON

e OIIK-2.3 HMmeer mnpaxkTHYeCKUH OINBIT HCCIEAOBAaHHNW B KOHKpeTHOH oOnactu
npodeccuoHanbHOM 1eATeNbHOCTH

OIIK-8 Crnocoben pa3pabarbiBaTh aJrOPUTMbl U KOMITBIOTEPHBIE MPOTPAMMBI, TTPUTOAHBIE 1Jis
NPAaKTUYECKOrO MPUMEHEHHUS.

e OIIK-8.1 3naer 0a30Bble NPHHLMUIIEI 10 Pa3pabOTKE AJITOPUTMOB M KOMIIbIOTEPHbIX
IporpaMM, HeoOXOAMMBIX B IIPO(heCCHOHANIBHON ASITENbHOCTH B 00JIaCTH MAaTEMATUKH U
KOMITBIOTEPHBIX HAYK IJISI: M3yYEHHUS M MOACIUPOBAHMS OOBEKTOB NPO(EeCCHOHANBHON
AEATENbHOCTH, aHANIN3a JaHHbIX, IPEACTaBICHUA HH(POPMALIH U TIp.

e OIIK-8.2 VYmeer mnpuMeHsATb HeOOXOAHMMbIE B MPO(ECCHOHATBHON EATEIbHOCTH
AITOPUTMBI U METO/bI B 00JIACTH MAaTEeMaTHKH M KOMIBLIOTEPHBIX HAyK JUIf: U3yYeHUS U
MOJICIIUPOBAHUs  O0BEKTOB NpodecCHOHANBHON AEATEIbHOCTH, aHalIM3a JaHHbIX,
npejacrasieHus HHGoOpMauuu u 1mp.

e OIIK-8.3 Biageer HeoOXoauMbIMU B IPO(ECCHOHATIBHOM AESITENbHOCTH TEXHOIOTHIMU U
METOZAaMH B OO0IAaCTM MaTeMaTHMKM U KOMIIBIOTEPHBIX HAyK IS M3Yy4eHus U
MOJICJIIMPOBAHUSL  OOBEKTOB MNPO(ECCHOHANBHON  JEATENBHOCTH, aHajlin3a [1aHHbIX,
npejcrasieHus HHGOpMaLMK u 1p.

[1K-4 CnocoGen npoBoauts padorsl 1no oOpaboTke M aHaIM3y HAYYHO-TEXHHUYECKOil
UH(pOpPMALUH U PE3yILTaTOB UCCISI0BAHNI

e [IK-4.1 3Haer OCHOBBI HAy4YHO-MCCIIEI0BATEILCKON JIEITEJILHOCTH B  00JacTu
MH(OPMALIMOHHBIX TEXHOJIOIMH, OCHOBHBIE METO/LI PEILIEHUs [PUKIAJHBIX 3a7ad,
COBPEMEHHBIEC METO/Ibl HHQOPMALMOHHBIX TEXHOIOTHH; HPUHLIUIIBI IOCTPOCHUS HAy4YHON
paboThl, MeTO/bI cOOpa M aHAIU3a MOJIYUYEHHOI0 MaTeprala, Cnocodbl apryMeHTaluu

e [IK-4.2 VYmeer npUMeEHATH NOJYyYEHHBbIE 3HAHUA IS pElIeHMs CTaHAAPTHBIX 3a1a4 B
obnact UH(GOPMALIMOHHBIX TEXHOJIOTUNA W B COOCTBEHHON HAYYHO-HCCIEOBATE/ILCKON
JIEATEIBHOCTH

e [IK-43 Bnageer 0a30BbIMH HaBbIKAMHU [OAIOTOBKM HaydHbIX 0030poB u (WiH)
nyOnukauuii, pedeparos u Oubnuorpaduii no remMaTuke NPOBOJAUMBIX UCCIEAOBAHUI Ha
PYCCKOM H HHOCTPAHHOM SI3bIKE

B pesynbrare usy4eHust JUCHUILIUHBL CTYAEHT JOJDKEH:

3namp: 0a3oBble 3HAHMS W3 Pa3feIoB TEOpUH Tenerpaduka, METOAbI aHaIu3a
[OPOU3BOAMTENBHOCTH CETeH IOABMIKHOW  CBs3M, OCHOBHBIE 3aKOHbl TEOPETHYECKOIO
UCCIIEI0BAHUS

Ymems: ncnonb30Bath paszeibl TeOpuu Tenerpaduka A1 peleHrs NPakTHYeCKUX 3a1ad,



YMETh OIIEPUPOBATH 3AKOHAMH TCOPETHYECKOTO HCCICA0OBAHNA, YMETh IPUMEHATE TEOPETUHCCKUE
CBEIOCHHA 00 I/IH(l)OpMaU,HOHHO-KOMMYHI/IKH.LLHOHH]:IX TEXHOJIOTUH B MPAKTHYCCKHX HCCIICIOBAHHA.

Braoemu: COBPEMCHHBIM MATEMATHYECKHM arnaparoM, BEIHMUCIUTEIBHBEIMU CPEACTBAMH
1 0a30BBIMH MATEMATHYECKMMH 3HAHUIMH,

4. O0beM JUCUHMILIMHBL M BU/bI Y4eOHO# padoTbl
O0mast Tpy10eMKOCTb AUCIUTIHHBI COCTABIISET 4 3a4ETHBIC €UHHULIBI.

Bua yuebuoii pabotsl Bceero wacos | Cemectp, MOLY/Ib
Cewm. 7, moj.14
AyIuTOpHBIE 3aHATHS (BCero) 54 54

B tom uucne: - -
Jlexuyuu 18 18
Ipaxmuueckue zansmus (113)
Cemunaput (C)

Jabopamopnuvie pabomet (JIP) 36 36

CamocrositesibHast padora (Bcero) 90 90

O61mas Tpy10eMKOCTh yac 144 144
3a4. eJI. 4 4

5. Conep:kanue JUCHHILTHHbI
5.1. Conep:kanue pa3jiesioB JUCHUILINHBI

Ne HaumenoBanue paznena | Conepixkanue pasaena
/I | JUCLUIUIMHBI
L. Cerun noxasukHOH cBasu. | Apxurektypa cetu  GSM. Mobunpnas  craHuus.
[Toxoneune 2G. [Moncucrema OazoBeix craduuil. CereBass HOACHUCTEMA.
Panuountepdeiic cern. MHOKECTBEHHBIH JOCTYN MU
cTpyKTypa KananoB. KoxupoBaHue KaHana M MOIYJIALUS.
[Mpunnuner nepenauu obcayxuBanus. OnpenencHue u
TUIBI XOHAOBEpa. MeTobl MHULHALIMKM XIHI0BEpa. 30HA
XIHA0BEPA. AHAJINU3 MOJTHOIOCTYITHONW MOJIEIH C MOTEPSIMH.
AHanu3 HEMOIHOAOCTYIHON MOJENH ¢ NOTepsMHU. AHaIU3
HENOJHOAOCTYHONH MOJENH ¢ OSCKOHEYHOH Ouepe/bio H
HETEPIEIUBLIMU 3asBKaMU. AHAIU3 HEMOJHOAOCTYIMHOMN
MOJIETIH C JBYMs O4YepeisMH U HETEpPIEeNIUBLIMU 3asBKAMU.
Anropurmbl noucka BBX. Ceru crnyTHHKOBOI CBsi3H.
Mopens  ¢parmenTa  cnyTHUKOBOM  cBsizu.  CxeMbl
O/IHOCTOPOHHETO M JIBYXCTOPOHHEIO JIOCTyHa MEKIy
a0OHEHTOM M CIYTHUKOM CBsA3U. [eocranuoHapHbie,
CPE[HEBLICOTHLIE M  HHU3KOOPOMTAIBHBLIE  CHYTHUKH.
OcHOBHBIE 00J1aCTH IPUMEHEHUS.

2. Cern noasuxkHoil cBasu. | O030p cerell noaBMKHON cBsi3U. DBosonus. [Tokonenus.
IToxonenue 3G. Anroputm  Kaydmana-Pobeprca. Cucrembl MOOMIBHON
cBs3M Ha ocHOBe TexHonmorun CDMA. Apxurekrypa ceTH
CDMAZ2000, xoauposanue. Perucrpauus B ceru. Pabora
cetm CDMA. Perucrpainusi, oOMEH CHUrHajJlaMHd MEKIY
MoOuIBHON KU 0azoBol craHuusamu. CucremMa MOOWILHOH
ceasu UMTS. Apxurextypa UMTS. Ilponenypst Markoro u
xecTkoro xagaosepa B UMTS.

3 Cern noaBuiKHON cBA3U. | MOOHUIIBHBIN WIMAX. OfecrieuecHue KauecTsa
obciykuBanus. YacTHuHOE MOBTOPHOE MCIOJIb30BAHUE




[Tokonenue 4G.

YaCTOTBL. APXUTEKTYypa M IapaMeTpsl

anemMeHThl. OcC00EHHOCTH  apPXHUTEKTYPbl
cetru LTE. Anpecanus,

MOOMIIBHBIX  a0OHEHTOB.

naeHTH(UKALMS,
[Tocrpoenue

MOOUIIBHOTO
WIMAX. IlepcriekTuBbl pa3BUTHS CETEH COTOBOM CBSI3H U
nepexoga Kk cersim LTE. OcnoBuble (yHKIMOHAIBHBIE
CeTH
[Toctpoenne u (¢yHxuHMOHHpOBaHUE paguouHTepdeiica
HyMepauus
CUTHAJIBHON
JuarpaMMbl YCTaHOBIIEHUS! CECCUM MEXIY MOOUIbHBIMU
TepPMUHAJIAMHU JIBYX M0JIb30BaTesel rnojacucteMsl IMS.

LTE.

5.2 Pazgenn! JHCHHMILIMH U BHALI 3aHATHH

Ne n/n | HaumenoBanue pasnena | Jleku. | [Ipaktuueckue CPC Bcero
JAUCHHILTHHBI 3AHSATHS H yac.
naboparopHble
padoTbI
n3/c | Jp
1. Cern noABHIKHOH CBS3M. | ¢ 12 24 42
IMoxonenue 2G.
2. Cern mNOABHIKHOM CBS3M. | 6 12 30 48
[Toxonenue 3G.
3. Cern mNOABMIKHOH CBA3M. | g 12 36 54
[Toxonenue 4G.
Hroro: 18 36 90 144
6. JlabopaTopHblil NPAKTHKYM
Ne | Ne pasznena | Haumenosanue nabopatopHbix pador Tpyno-
/i | AMCLMUILIHHBI €MKOCTb
(vac.)
1. Ceru nonBwxHoM | UccnenoBanue BEPOSITHOCTHBIX XapakTepucTuk | 12
cea3u. Ilokosienue | Mojeneit 0OCTy)KUBaHUS BBI3OBOB B CETH TMOKOJICHUS
2G. 2G. AHanu3 AByXNOTOKOBOH HenoiaHopoctynHoit CMO
C MOTEPAMH. AHAIN3 IBYXIOTOKOBOH MOIHOAOCTYHOH
CMO c 0OeckoHEYHOH OYepenbld U HETEPIEIUBbBIMU
3asBKaMU. AHaJIU3 JIByXMOTOKOBOH HEMOJIHOAOCTYITHOM
CMO ¢ aByms ouepe/isiMu.
2. Ceru nonsuwxHoM | MccnenoBanue BEPOSITHOCTHBIX XapakTepucTuk | 12
cesa3u. [lokosmenue | Mmopeneit 0OCIyKUBaHUSI BBI30BOB B CETH IMOKOJICHMS
3G. 3G. Ananu3s ABYXINOTOKOBO# HenonHoaocTynHoit CMO
C JIByMs OU€peIsiMHM U KOHEYHBIM YHCIOM a0OHEHTOB.
Pemenne 3apau ¢ nomouipro anroputma Kaydmana-
PoGeprca. HccnenoBanue — npoueaypbsl  MATKOro
xoHnosepa. [loctpoenue wmopeneit obcmyKuBaHus
BBI3OBOB B ceTsx nokosieHus 3G.
3. Ceru noasuwiknoii | [locrpoenue mozeneit o0CnyKHBaHUS BbI3OBOB B 12

cesasu. [Tokonenne

4G.

ceTsax nokoneHus 4G. Yuer atactudHocTH Tpaduka
JAaHHBIX. YIIpaBlIE€HHE PAJHOPECYPCAMHU M KAYECTBOM B
ceru LTE. Ilpouenyps! perucrpaium 1 yCTaHOBIECHHUSI
coenuueHui B cetu UMTS/IMS. Veranosneuue
CECCHUU MEXK/y MOOMIIBHBIMH TEPMHHAJIAMH




noacucrembl IMS. [locTpoenne curnanbHOH
JMarpaMMbl yCTAHOBIIEHHS CECCHU MEXKIY
MOOUJIBLHBIMU TEPMHHATIAMH JIBYX MOJIb30BaTelNeH
nojacucreMs! IMS.

HUroro: 36

7. llpakTHYecKHe 3aHATHS (CEMHHAPDI)
He npenycmorpeHsl.

8. Marepua/jibHO-TeXHHYeCKOe obecrieyeHHe JUCHUILIHHBL:

MyapTumeauiiHasg ayuTopus Ul [POBEACHUS JEKIMOHHBIX 3aHsaTHil. KomnbroTepHbie
(mucreiHble) KIacehl ¢ AOCTYNOM K ceTdH MHTepHEeT u neKkTpoHHO-00pa3oBaTenbHON cpese
VYuuBepcuTeTa /IS BBINOMHEHUS 00YyYalolMMHCA NMPAKTHUYECKUX paldoT Mo JUCLMILUIMHE, 111
OPOBEJCHHST O0Y4aIOIIMMHCS CaMOCTOATENBHOH pPadOThl M KOMIILIOTEPHOIO TECTHPOBAHUS
obyuarouuxcst (npu He0OX0IMMOCTH).

9. Uudopmannonnoe odecneyenue JHCHHIIHHBL
a) nporpaMMHoe obecneueHue

e OC Windows, MS Office (mporpamma koproparuBHOro juueHsuposanus (Microsoft
Subscription) Enrollment for Education Solutions), 6paysep Firefox (nmunensus MPL-2.0)
nnu Opaysep Chrome (nmuuensus Google Chrome Terms of Service); Adobe Reader
(Adobe Software License Agreement)

e OC Linux, opucusiit naker LibreOffice (muuensus MPL-2.0), [1O mns npocmorpa pdf
(manpumep, evince (muensus GPL-2+ CC-BY-SA-3.0)), sci-mathematics/octave
(nmuuensus GPL-3), Scilab scientific software sci-mathematics/scilab (nuuensus GPL-2),
sci-visualization/gnuplot (nuiensus gnuplot)

0) 6a3pl naHHbIX, HHOOPMALIMOHHO-CIPABOYHBIE H MTOMCKOBBIE CUCTEMBI:

e (Caiir 6ubnuorexu PYJIH http://lib.rudn.ru/
e TVYHUC http://esystem.pfur.ru/

10. Yuedno-meronuueckoe odvecnedeHne qUCHHAILIHHDIL:
a) OCHOBHasI IUTEpaTypa

1. Bepnun, A.H. CoroBsie cuctems! cBa3u : yueOHoe nocodue / A.H. bepaun. - Mockea :
Hurepuer-Yuupepeurer Mndopmaunonnsix Texuonoruit, 2009. - 360 c. : Tabn., cxem. -
(Ocnosbl nundopmannonusix Texnonorui). - ISBN 978-5-9963-0104-1 ; To ke [Dnek-
TpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232987

2. HUsepcen, B.b. Paspaborka tenerpaduka n nnanuposanue ceteil : kype / B.b. Usepcen ;
Haunonaneustit Otkpbiteiilt Yausepcuter "MHTYHUT". - Mocksa : Untepuer-YHusepcu-
teT Undopmanuonnsix Texuonoruii, 2011. - 559 c. : Tabn., cxem. ; To xe [DaeKTPOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&1d=234000
0) nononHUTEILHAS JIUTEPATYypa

1. BummneBckuii, B.M. Dunuxnonexus WIMAX. Ilyre x 4G / B.M. Bumineckuii,
C.JL. Ioprroi, U.B. lllaxnoBuu. - Mocksa : PULL "Texnocdepa", 2009. - 470 c. - (Mup
ceszu). - ISBN 978-5-94836-223-6 ; To xe [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&1d=89407



11. MeToauuyecKHe peKOMEeHAUUH [0 OPraHN3ALHH H3YyYeHHs JHCIHILIHHbL.

YueOHbIM IUIAHOM Ha HM3yYeHHME AUCLMIUIMHBI OTBOAMTCA OAMH cemecTp. B Teuenue
ceMecTpa (MOyJ1s1) BEIIOIHSIOTCS 1abopaTopHble padOThl U KOHTPOJIbHbIE MEponpusTUs. B koHLe
ceMecTpa MPOU3BOAUTCS UTOTOBbINH KOHTPOJIL 3HAHHIA.

11.1 CTpyKkTypa NpaKTHYECKUX 3aHATHH

JlaGoparopHoe 3aHsATHE MOAPAa3yMEBA€T MPOBEPKY HAJIMYUS  BBINOJIHEHHOIO  3aJaHUS
CaMOCTOATENbHOH paboThl, pa3dop THIHYHBIX OLIMOOK, BO3ZHMKILUX B KOHTPOJIbHBIX paborax,
J0Ka3aTeIbCTBO TEOPETUYECKUX OCHOBAHUH /151 IPAKTUKU TEKYILEH TEMbI, pa300op MPaKTHYEeCKHX
METOIOB U PEIIEHHE COOTBETCTBYIOUIUX 3a/a4, B TOM YUCIIE C UCIOIb30BAHIEM BBIYHUCIUTEILHO-
NPOrpaMMHOI0 KOMILIEKCA, KOPPEKTUPOBKA 3aJaHUi Ul CaMOCTOATEILHOH paboThl CTYACHTOB.
Taxoxe B naboparopHoil padorte npeanosnaratOTcst TUCKYCCHUH, paboThl, BBLIIOIHSEMbIE Malloi
IPYIIIOH, BBINOJIHEHHE TBOPYECKUX 3a4aHusi. Ha HEKOTOPBIX 3aHATHAX MPOBOAMTCS ayAUTOPHas
KOHTpOJIbHAs padora.

11.2. CamocrosTeibHas padora cTyleHTa

CamocTrosTenbHas pabora CTYyAEHTOB M0 AMCLMILUIMHE COCTOMT U3 3adaHuil B dopme
TECTOBBIX (KOHTPOJIbHBIX) paboT, npe3eHrauuil. BueaynutopusiMu popmamMu U HHCTPYMEHTAMHU
CaMOCTOATENIbHON paboTbl CTYIEHTOB MO AUCLHUIUIMHE SBISIOTCA: BBINIOIHEHHE NOMALIHUX
3aaHuil (IPaKTHUECKUX M TEOPETUYECKUX); BBINOJIHEHHE AOMAIIHUX TECTOBBIX (KOHTPOJIBHBIX)
paboT (KaK CpeACTBO MOArOTOBKH K ayIUTOPHBIM TECTOBBIM (KOHTPOJIBHBIM) padoTtam);
MO/rOTOBKA K MPAKTUYECKUM 3aHATUSIM Kak paboTa C JIeKLIHOHHBIM MaTEPHAIIOM.

12. ®oHJ OUEHOYHBLIX CPEICTB /ISl NPOBEJEHHS MNPOMEKYTOUHOH aTTecTalUn
00y4YaIMXCs M0 JUCHUILINHE (MO/1Y/110)

DOC 1o AMCUUIINHE HPEACTABICH B IPUIOKEHUH K JAaHHOH porpamme.
[Tporpamma cocraBieHa B coorsercTBuH ¢ Tpedoanusmu OC BO PY IH.

Pazpaborunku:

noueHt kadeaps! NpukIagHol HHPOPMATUKH
U TEOPHHU BEPOSTHOCTEH E.B. MapxkoBa
3aB. kadepoit npukiagHoH uHdOpMaTUKU

1 TEOPHUH BEPOATHOCTEH, pod. K.E. Camyiinos
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Kagheopa npuxinaouoil unghopmamuku u meopuu 6epoanmHocmeil

®OH/I OLIEHOYHBIX CPEJICTB

MO YYEBHOU JUCLHUIIJIMHE

AHAaIN3 OPOU3BOAUTEILHOCTH CeTeN MOABUKHOM CBA3H

(HAMMeHOBAHHE IUCHUILTUHBI)

02.03.01 «MareMaTHka 1 KOMIBIOTEPHBIE HAVKN
(KO,ll H HAHMEHOBAHHE HallpaBIcHUA MOAIOTOBKH)

(HaHMEHOBaHHE ilp(}(i.)i‘l]l}l [IOATOTOBKH)

bakanasp

Kpanudukauus (crereHs) BEINYCKHHKA



IMacnopT gonHaa OLEHOYHBIX CPEJACTB MO JUCUMILINHE

Hanpasnenne/Cneunansiocts: 02.03.01 «MaremaTHka M KOMIBIOTEPHBIE HAYKHY

AHanu3 npou3BOJIUTENILHOCTH CETEH NOBMIKHOU CBSI3U

mujp Hil3BAHHE
Koa @ouj1bl OLIEHOYHBIX CPEICTB )
r banasr | bawibl
KOHTP. Konrp. Texyuuii KOHTPOJIbL Hpom. ) ;
- ) . TeMbI pa3gena
KoOMIIe- pasgen Kourpoanpyemas arT.
TeHUHH Jaucum- TeMa JHCUNILIHHBI Brin. | Boin. Brin. | Buin. JIP 2 | Bein. JIP Hror.
M ee IIHHBI KP1 | JIP1 KP2 KOHTP.
4acTH 3HAHMH
OINK-1; | Cern Apxurektypa cern  GSM. MobuibHas — craHuus.
OINK-2; | noasuxuo | IMoacuerema Gazoebix cranuuii. CereBas HojcucTeMa.
OINK-8; | it ceasu. | Panuounrepdeiic cern. MHOMECTBEHHBIH J0CTYIl U
INK-4 | Iloxonenu | crpykrypa kaHanoB. KogupoBanue kaHauia M MOYJISLMA.
e 2G. punuuns! nepegadn obeny:xupanus. OnpejpencHue u
THIIBL XIHI0BEpa. MeTobl HHHIMALMN XOHA0BEpa. 30HA
XOHJ0Bepa. AHaNM3  [OJHOJOCTYNHONH MoJenu ¢
MOTEpSMH. AHAIM? HEHNOIHOJOCTYIHOH Moaenu ¢
MOTEpSMH. AHAIM3 HEHNOIHOJOCTYIHOH Moaenu ¢ 15 10 0 5 3 0 33 33
OecKOHEYHOI OuEpebl0 M HETEPIHEIMBBIMU 3asBKAMU.
AHa/IN3 HEMOMHOAOCTYTHOH MOIEIN ¢ ABYMS OUepeIsiMH
U HETEpPIENHUBLIMH 3agBKaMu. AnropurMsl noucka BBX.
Cern  cnyrHukoBoi  cBsisu.  Mogens  ¢parmenra
cinyTHHKOBOH  cBsisw.  CxeMbl  OJHOCTOPOHHEro H
IOBYXCTOPOHHEro  jocrtyna  Mexkiay aOOHEHTOM M
criyTHHKOM cBsisH. [eocTaloHapHbIe, CPeJHEBBICOTHBIE
1 Hu3KkoopOMTANbHBIE cnyTHUKH. OcHOBHbIE 00nacTu
HPUMCHEHHS.
OINK-1; | Cern O630p cereil noABUKHON CBA3H. DBOIOLMS.
OINK-2; | noasuxuo | IMokonenus. Anropurm Kaydmana-Pobeprea. Cuctemsl
OINK-8; | it cBasu. | MOOMILHOMH CBS3K Ha ocHOBe TexHonoruy CDMA.
IMK-4 | IMoxonenu | Apxurexrypa cetu CDMA2000, koguposanue.
e 3G. Perucrpauus B cetn. Paborta ceru CDMA. 5 5 10 5 3 10 38 38
Perucrpauus, obMeH cHrHanaMu Mexy MoOHIbHOI 1
6asosoit cranuusamu. Cucrema MOOUNIBHOMH CBA3H
UMTS. Apxurekrypa UMTS. Ilpoueaypsl MArkoro u
sKecTkoro xaHjaosepa 8 UMTS.
OIIK-1; | Ceru Mobunsusiit WiMAX. ObecneueHnue kauecTea
OIIK-2; | noaBuxkHo | obcnykuBanus. YacTHuHOE NOBTOPHOE HCHOINbL30BAHUE 0 0 10 5 4 10 29 29
OINK-8; | it cBsi3u. | yacToThl. APXMTEKTYpa U HapaMeTpbl MOGHILHOIO




IMK-4 | IMoxonenn | WiMAX. [lepcrekruBsl pasButus cerell cCOTOBOMH cBA3H
e 4G. n nepexoja k cersm LTE. OcHoBuble ()yHKUHOHAILHBIE
aemeHTsl. OcobenHocTu apxutextypsl cetd LTE.
IMoctpoenue n pynkunoHupoBanue paguounrtepdeiica
cern LTE. Anpecauus, naenrudukanus, HyMepalus
MoOMIbHbIX aboHenToB. [TocTpoeHue curHanbHOM
AHarpaMmbl YCTAHOBIICHHUA CECCHH MEAKLY MOOMIIbHBIMH
TEpPMHHAJIAMU JBYX I10Jib30Bateneil noacucremst IMS.

[Ipouecc u3yyenus JUCUUIUIMHEL HANIPABIEH Ha (JOPMUPOBAHHE CIIEAYIOUIMX KOMIIETEHLIMNA:

OIIK-1: OITK-2; OINK-8:; [TK-4

(vkazviearomes ¢ coomeemcemeuu ¢ OC BO PV/[H)

OIIK-1. CnocobeH KOHCYJIbTHPOBATh M HCHOAL30BaTh (PyHIAaMeHTaldbHble 3HAHMS B OOJIACTH MAaTeMaTHYECKOro aHajan3a, KOMIUIEKCHOTO U
(yHKLUHMOHANBHOIO aHaNW3a, anaredpel, aHAIUTHYECKOH reomeTpun, AuddepeHLnanbHON reOMETPUH U TONONOIHH, AU (EPEHINATbHBIX YPABHEHHIH,
JUCKPETHOW MareMaTHKH M MaTeMaTH4YeCKOl JIOTMKH, TEOPHUH BEpPOATHOCTEH, MareMaTH4eCKOM CTATHCTHUKU M CIY4alHBIX MPOLECCOB, YHUCIEHHBIX
METO/I0B, TEOPETHYECKOH MEXaHUKHU B PO()eCCHOHANIBHON AESITETbHOCTH.

OIIK-1.1 Obnanaet 6a30BbIMU 3HAHUSIMU, TTOJYYEHHBIMUA B 00JIACTH MATEMATUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

e OIIK-1.2 Ymeer ucnonb3oBarh 0a30BbIe 3HAHUSA, OJIYYEHHBIE B 00J1aCTH MAaTEMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HayK, B MpodeccuoHanbHOM
JESATeIbHOCTH

e OIIK-1.3 Umeer HaBbIkK BEIOOpA METOOB pELICHHS 3a1a4 NpodeCcCHOHANBHON ASITENIbHOCTH Ha OCHOBE TEOPETHUECKUX 3HAHUH

OIIK-2. Cnoco0OeH npoBOAUTH [OJ HAy4YHBIM PYKOBOJACTBOM HCCIEJAOBAHME HA OCHOBE CYILECTBYIOIIMX METOAOB B KOHKPETHOI oOnactu
npodeccHOHAILHOH NeITeIbHOCTH.

e OIIK-2.2 Ymeer pemars HayuHbIE 3a1a494 B CBA3H C [IOCTABICHHOI 11€JIbIO U B COOTBETCTBUH C BLIOPAHHOM METOAMKOH

e OIIK-2.3 UmeeT npakTHYECKHI OIBIT UCCIEN0BAHUN B KOHKPETHOH 00/1aCTH MPO(ECCHOHAIBHON AATEIbHOCTH

OIIK-8 Crniocoben pa3zpabarbiBaTh AIrOPUTMbI M KOMIIBIOTEPHbBIE IPOrPAMMBI, IPUTOJHBIE /18 IPAKTUYECKOTO IPHMEHEHHSI.

e OIIK-8.1 3maer ©0a30Bble NPUHUMIBI 1O pa3paboTKe aIrOPUTMOB M KOMIIBIOTEPHBLIX MPOrpamMM, HEOOXOAUMBIX B MPO(ECCHOHANBHOMN
JEATeJIbHOCTH B 00/1aCTH MAaTEMAaTUKH U KOMIIBIOTEPHBIX HAyK JJIS: U3YUEHHs U MOJAECITUPOBaHHs 00BEKTOB MPO(ECCHOHANBHON JEATEIbHOCTH,
aHanM3a JaHHbIX, IpeAcTaBIeHHs HHGOPMALIUH U TIp.

e OIIK-8.2 Ymeer npuMeHsATh HEOOXOIUMBIE B TPO(ECCHOHATILHON 1€ATEILHOCTH aJITOPUTMbI U METO/IbI B 00/1aCTH MaTEMAaTHKU U KOMIIBIOTEPHBIX
HAyK JUIS: U3y4EHHs H MOICIMPOBAHHS 00BEKTOB NPO(eCcCHOHANBHOM AESTEIbHOCTH, aHATN3a JaHHbIX, IPEICTABICHU HH(OPMALIUH U IIp.

e OIIK-8.3 Bnageer HeoOX0auMbIMU B MPO(ECCHOHATIBHON AEATEIBHOCTH TEXHOJIOTHIMU U METO/IaMHM B 00J1aCTH MAaTEMAaTHKU U KOMITbIOTEPHBIX
HayK JUIsl: U3y4eHHs 1 MOJEIUPOBaHHs 00bEKTOB NPO(ECCUOHAIBHON ACATEIbHOCTH, AHAIN3A IAHHBIX, NPEACTaBIeHU HH(POPMALUH U TIp.
I1K-4 Criocoben npoBoanTh paboTsl 10 00paboTKe W aHAIN3Y HAyYHO-TEXHUYECKON HH(OPMALIUK U Pe3ylIbTaTOB HCCIEA0BaHUN




[1K-4.1 3HaeT OCHOBBI Hay4HO-HCCIIEA0BATEIbCKOM AEATEABHOCTH B 00/1aCTH MH(OPMALMOHHBIX TEXHOIOIMH, OCHOBHBIE METO/bl PEIICHHUS
HPUKIIAIHBIX 33/1a4, COBPEMEHHBIE METO/Ibl HH(POPMALIMOHHBIX TEXHOIOIUH; IPHHLIUIIBI TOCTPOEHHS HAy4HOH paboThl, METOAbI COOPA U aHAIN3A
MOTY4E€HHOr0 MaTepuaa, Cnoco0bl apryMeHTaluu

I1K-4.2 Ymeer npuMeHsTh NOIyUEHHbIE 3HAHUS Ul pELIeHMs CTaHJapTHLIX 3a/1a4 B 00macTi HHGOPMALIMOHHBIX TEXHOJIOTUI U B COOCTBEHHOI
HAY4YHO-UCCIIEJ0BATENbCKON JEATENbHOCTH

I1K-4.3 Bnaneer 0a30BbIMH HaBBIKAMH IMOATNOTOBKM HayudHbIX 0030poB u (wiam) nybnuxaumii, pedepatoB u Oubnuorpaduii no temaruke
MPOBOJUMBIX MCCIIEOBAHUI HA PYCCKOM U HHOCTPAHHOM SI3bIKE



Tunosble 3aJa4M Al IPOMEKYTOYHOI0 KOHTPOJIA 3HAHUM

LW 9 = b =

10.

11.

0 JUCHUILIHHE AHAJIH3 NPOU3BOAHTEILHOCTH CeTel MOJABHKHOM CBAIH

Onpenenuts BEPOATHOCTHBIE XapAaKTEPUCTHKH U1 OJIHOM M3 MOJeIel.

AHanu3 NOIHOAOCTYITHON MO/IENIM € OJTHUM U JIBYMS [TOTOKaMU 3a5BOK.

AHanu3 HEeNnoJIHOAOCTYIHON MOJENIN C OJJHUM U JIBYMS IIOTOKAMH 3asiBOK.

Hccnenoanue BeposiTHOCTH OJOKMPOBKH MHOTOKPATHOI'O XOHI0BEP-BhI30BA.
N306pa3uth AuarpaMMmy HHTEHCUBHOCTEH nepexo10B MapKOBCKOro Mpouece A1 MOAEIH
00CI1y’KMBaHUS BEI30BOB BTOPOTO [TOKOJICHUS U 3aIIHCATh CUCTEMY YPABHEHUH JIOKAILHOTO
QastaHca 1 OJHOM U3 MOJeleH.

[TonGop CTPYKTYpHBIX MApaMETPOB CETH Ui BBINOJHEHUN orpaHuueHuil Ha QoS-
napameTpbl.

BepostHoCTh O1I0KMPOBKH HOBOT'O BBI30Ba.

BepostHocTs 0110KMPOBKH X2H10BEP-BbI30BA.

[TonnomocTynHass ABYXIOTOKOBas MojJelnb OOCIyKUBaHUS BbI3OBOB 0e€3 odepenu.
Cxematnueckn wu300pasuts wmojenb. Bpectu cnyuaiineiii  npouecc. M3o0pasuts
auarpamMMmy MHTeHCHMBHOCTeH nepexonoB. Beimmucats CVYI'B, CVJIB. BeiBectu
CTallMOHAPHbBIE BEPOATHOCTU U HAHTH BEPOATHOCTL MOTEPD |- U 2-BBI3OBOB.
HenonnogoctynHasi JByXIOTOKOBas MO/JI€NIb OOCIY)KMBAHHS BbI30BOB 0€3 ouepenu.
Cxematnueckn wu3o0pasuth wmojenb. Bpectu cnyuwaiineiii  npouecc. H3o0pasuts
auarpamMMmy  HHTeHcuBHOcTeH nepexonoB. Bemucate CVYI'B, CVJIb. BoiBectn
CTaLlMOHAPHbIE BEPOATHOCTU U HAHTH BEPOSATHOCTH NOTEPD |- U 2-BBI30BOB.
[lonnogocTynHass ABYXMOTOKOBass MOeNlb OOCIYKHUBaHUA BLI30BOB C OECKOHEUHOM
ouepeIbio (111 2-3as8BOK) U HETEPNEIUBBIMHU 3asiBKaMu ((A): 2-3as1BKa MOKET HaXOUTHCS
B ouepeau He Oosnee Ccily4yallHOrO BpPEeMEHM, HMMEIOLEro 9JKCIOHEHIHAIBHOE
pacmpezneneHue ¢ napaMeTpoM «gammay. (B): 2-3as8BKa, okugaonias B 04epesiu, MOKET
nokuHyTs CMO ¢ HHTEHCHBHOCTBIO «muly, 4TO COOTBETCTBYET OKOHUAHHIO pasroBopa B
30He XxaHAoBepa). Cxemaruuecku u300pasuTh Mojenb. BBecTH ciyvaiiHblii mpouecc.
N300pa3ute jauarpammy wuHTEHCUBHOCTEH mnepexonoB. Bemucars CYI'b, CVJIb.
Boimucars OanaHc BEpOSATHOCTHBIX [OTOKOB 2-3asBOK, HNOCTYNAlOIIMX B OYEpPEb U
NOKH/IAIOIKX ee. BbiBecTH cTaumoHapHble BEPOATHOCTH M HAWTH BEPOSITHOCTD 1OTEPS -
U 2-BBI30BOB.

[TonnomocTynHas JBYXIIOTOKOBask MOJeIb OOCHYKMBAHUS BBI3OBOB C KOHEYHOM
ouepebo (/11 2-3as1BOK) U HETepeauBLIMU 3asBKamMu ((A): 2-3asBKa MOXKET HAXOAUTHLCA
B ouepeau He Oosnee Cily4allHOrO BpPEeMEHM, HMMEIOLEro 9JKCIIOHEHIHAIBHOE
pacmpezneneHue ¢ napaMeTpoM «gammay. (B): 2-3as8BKa, okugaonias B 04epesiu, MOKET
nokuHyTs CMO ¢ HHTEHCHUBHOCTBLIO «muly, 4TO COOTBETCTBYET OKOHUYAHUIO pa3roBopa B
30He XdHAoBepa). CxemaTrudecku H300pasuTh Mojenb. BBectu ciydaiinbiii mporecc.
N300pa3ute jpuarpammy uHTEHCUBHOCTEH rnepexonoB. Bweimucate CYI'h, CVYJIb.
Boimucars OanaHc BEpOSATHOCTHBIX [OTOKOB 2-3asBOK, HNOCTYNAOIIMX B OYEPEb U
NOKHJIAIONIMX ee. BhiBecTH cranmoHapHbie BEPOATHOCTH M HAUTH BEPOSTHOCTE NOTEPD |-
U 2-BBI30BOB.

HenonnogoctynHas ABYXIOTOKOBass MOJEAb OOCIYKMBaHUS BBI30BOB € OECKOHEUHOMH
ouepebio (715 2-3a8BOK) U HETEPIIEIUBBLIMH 3asiBKaMu ((A): 2-3as1BKa MOMKET HaXOJUTHCS
B ouepeau He Oosee CiaydyallHOrO BPEMEHM, MMEIOIIEIO SKCIOHEHIUAIbHOE
pacnpeneneHue ¢ napaMmerpom «gammay. (B): 2-3asBka, oxuaoas B 04epeid, MOKET
nokuHyTs CMO ¢ HHTEHCHUBHOCTBIO «mul», YTO COOTBETCTBYET OKOHYAHHUIO Pa3sroBopa B
30He XdHAoBepa). CxeMaTHdyeckd H300pasuTh Mojenb. BBectu ciydailHblil mpouecc.
H300pasurs auarpaMMmy HMHTEHCHBHOCTeH mnepexonoB. Bomucats CYI'b, CVIJIB.



Breimmucars OanaHc BepOATHOCTHBIX MOTOKOB 2-3asBOK, MNOCTYyHAKOLIMX B O4YEPEb M
MOKU/IAI0IIKX e¢. BriBeCcTH cTallMoHaApHBIC BEPOATHOCTH M HAWTU BEPOSTHOCTH MOTEPD 1-
U 2-BLI30BOB.

12. HenonHoO0CTYIIHAsE ABYXIOTOKOBass MOjelb OOCIYKUBAHHMS BBI30BOB C KOHEUHOH
ouepebio (1715 2-3a8BOK) M HETEPIEIUBLIMHU 3asiBKaMu ((A): 2-3as1BKa MOKET HaXOUTHCS
B ouepeau He Oosnee clny4alHOrO BpPEMEHM, HMEIOIEro AKCIIOHEHLIHAIBHOE
pacrpezneneHue ¢ napaMeTpoM «gammay. (B): 2-3asBKa, okualonias B 04epeau, MOKET
nokuHyTs CMO ¢ HHTEHCHUBHOCTBIO «muly, 4TO COOTBETCTBYET OKOHUYAHUIO pa3sroBopa B
30He xdHAOBepa). Cxemaruuecku u300pa3uTh Mojenb. BBecTu ciywailiHblii mpoiecc.
N3o0bpazuts auarpaMMmy MHTEHCHBHOCTeH mnepexonoB. Bemmucars CVYI'b, CVIJIB.
Boimucars OanaHc BEpOSTHOCTHBIX IMOTOKOB 2-3aBOK, NOCTYNAIOLIMX B OYEPE]b U
NOKH/IAIOIIKX ee. BhiBecTH cralimoHapHble BEPOATHOCTH U HAWTH BEPOATHOCTH NOTEPS |-
U 2-BLI30BOB.

13. HenmosiHoocTynHass ABYXIIOTOKOBAas MOJEinb OOCIY)KMBAaHHMS BBI3OBOB C  JIBYMS
OeckoHeuHbIMU  odepeasmHu. CxemaTtnuecku u300pasuth mozens. Beectu cryuaiinbiid
nporecc. Breinucares ynpouaomue npeanoaomKeHns s MOACIH.

14. Anroput™ Kaydmana-Pobeprca.

15. IIpouenypsl MArkoro u skectkoro xaunosepa 8 UMTS.

16. MccnenoBanue BepoATHOCTHBIX XapaKTEPUCTUK Mo/ieneil 00CIyKUBaHHS BEI30BOB B CETH
nokojienus 3G.

17. AHanu3 JABYXMOTOKOBOM HenoyiHoaocTynHo CMO ¢ nByMsi odepeisiMi U KOHEYHBIM
YUCIIOM aDOHEHTOB.

18. Iloctpoenue mozaeneit o6ciykKMBaHHs BbI30BOB B CETAX MokosieHus 3G.

TunoBbie BONPOCHI 111 HTOIOBOI'0 KOHTPOJISI 3HAHU M

10 JUCHHILIHHE AHAJIH3 NPOH3BOAHTEIBHOCTH CeTeil NOABHKHOM CBA3H

1. 3apoxaeHHe CETH COTOBOM I10/IBUIKHOM CBA3H.

2. OnummTe OCHOBHBIE TEIEKOMMYHUKAIIMOHHBIE CEPBUCHI, MPEJOCTABISEMbIE CEThIO
COTOBOMH MOJIBUKHON CBA3H.

3. JlaTe onpeneneHue coThl M Kactepa (MakpocoThl).

4. Onumure Bce 2MeMEHThHI apxuTeKTypsl ceTH GSM (u300paszute apxurekrypy ceth GSM).
Onuummre noapodro Mobunsnyto cranuuio u gairte noustue IMEI- u IMSI-konam.

5. Onumwute Bce 31eMeHThl apxuTeKTypsl cetd GSM (u3o06pazure apxutexrypy cetu GSM).
Onumure nopodHO nojacucTeMy 6a30BbIX CTAHLIMH.

6. Onumure Bee 2MeMeHThl apxuTeKTyphl ceTH GSM (u300paszute apxurektypy ceti GSM).
Onuimure nopodHO CETEBYIO MOACHCTEMY.

7. Onuwmre paguounrtepdeiic cetu GSM na npumepe GSM-900. TDMA u FDMA. Pasnoc
HECYIUX YaCTOT.

8. Omnuummte cTpyKTYpy cynepkaapa TDMA.
Knaccudukanus norudeckux M (usmueckux kaHano. Jlormyeckue kaHauibl: KaHauIbl
TpauKa 1 KaHajbl YIPaBIeHUS.

10. CBepTOYHOE KOJUPOBAHUE U YEPEAOBaHHE (IepeMeKeHHe) OI0KOB.

11. CereBble acnekThl. Apxutektypa mporokona curHanmzauuu B GSM. I[loaypoBenb
yIIpaBJIEHUs paIHOPECypcaMu.

12. CereBble acmekThl. Apxurekrypa mnporokosa curHanmusanuun B GSM. Iloayposens
yrpagneHust MoOUIbHOCTEIO. [T0/1ypoBeHs yripaBieHus coeJMHEHNUEM.,

13. Onpenenenue XaH10Bepa. MeKCOTOBbIH U BHYTPHCOTOBBIH X3HA0BEp. JKECTKUI U MATKHI
X9H/I0BED.



14.

15.
16.
17.

18.

19.

20.
21.
22.
23.
24.

Metoabsl uHMUMaUKUKH XdHAOBepa. Meton cpaBHeHHs MoOIIHOCTEH. MeTton nmoporosoro
3HaueHus. Mertox rucrepesuca. KomOMHUPOBaHHBIN METO/I MHUIHALIMM XDHI0BEPA.

3ona x2H0Bepa. Be130BbI, nopoxaaonme Harpy3ky Ha 0a30BYyI0 CTAHIIHIO COTHL.
CrpykTypHbie napameTpsi ceth. [lepexon ot puzuueckoin Moaenn K MaTEMaTUUECKOM.
Onpenenenne 30861 XdH10Bepa. [loBenenue abonenTta B 30HE XOHAOBEpPa U BO3MOKHbBIE
BapHUaHTBl OKOHYAHUS Pa3roBOpa B 30HE XDHI0BEpA.

Cern cnyTHukoBOH cBsizu. Moaens @Qparmenta CrnyTHHKOBOM cBsizU.  CXeMbl
OJTHOCTOPOHHETO U IBYXCTOPOHHEr0 JA0CTYINa MEXK1y aDOHEHTOM U CIIyTHHUKOM CBSI3H.
OnumuTe OCHOBHBIE (PYHKIIMOHAIBHBIE BO3MOMKHOCTH CIYTHUKOBOUW cBA3u. CpaBHUTE
KOJIM4EeCTBO M 0o0mykuBaHue  a0OHEHTOB € [OMOIIBIO  IEOCTALHOHAPHBIX,
HU3KOOPOUTANBHBIX M  CPEJHEBLICOTHBIX cIyTHUKOB. [lpuBenurte wusBectHeie Bawm
HPUMEPEI

00630p cereil noaABHKHOM cBs3u. DBosmonus. [lokonenus.

Cucrembl MOOHIBLHOM ¢BA3U Ha OocHOBe TexHooruu CDMA.,

Apxutextypa cett CDMA2000, kogupoBanue.

Perucrpanus B ceru CDMA2000.

Perucrpanus, oOMeH curHanamu mexay MOOWIBHOH M 0a30BOH CTAaHIMAMH B CETH
CDMA2000.

. Cucrema mobunbHnoii cesazu UMTS. Apxurextypa UMTS.

Mobunenbiit WIMAX. ObGecneuenue kauectsa oOciayxuBaHusa. YacTuuHoe MOBTOPHOE
HCIIOIb30BAHHE YACTOTBHI.

. Apxurekrypa u napamerps! MmoounsHoro WiMAX.

[lepcnexTHBbI pa3BUTHS CETEH COTOBOM CBA3M U nepexoja k cersim LTE.

. OcHoBHble (yHKIIMOHATbHBIE M1eMeHThl. OcobenHoctu apxutektypsl cetu LTE.

[Toctpoenne wu ¢ynxuuonuposanue paauountepgeiica ceru LTE. Anpecauus,
uaeHTudukaus, Hymepanus MOOUIbHBIX A0OHEHTOB.

.HOCTPOEHHC CUrHAIbHOH AUarpaMMsel  YCTAHOBJICHHA CECCHHU MEKIAY MOOUILHBIMH

TepMHUHAJIAMHU JIBYX MOJIb30BaTesel nojacucremsl IMS.
[Toctpoenue monenel 00cnyKUBaHUA BHI30OBOB B CEeTAX MokoaeHus 4G.

. Yuer anactuyHocTu Tpaguka nanHelX. [loctpoenue mozeneit 00CIyKUBaHUS BbI30BOB.

YnpasieHue pajuopecypcaMmu U kauectBom cBsas3u B cetu LTE.

. [Ipouenyps! peructpauuu u ycranosienus coeaunenuii 8 cetu UMTS/IMS.
. YCTaHOBIIEHHE CECCHU MEXK/Ly MOOMIIBHBIMHI TepMUHaIaMu noacuctemst IMS.

IIpumep 3K3aMeHAUOHHOT0 OUJIETA

3K3AMEHAIIMOHHBIA BUJIET Ne N

1. 3aposxaenue cetu coToBoi noasuxkHoN cBa3d B CCCP u nqpyrux crpaHax.

2. 1lonHonocTynHas JBYXCEpPBHCHAas MOJEIb DpiaHra ¢ OJAMHAKOBOH HHTEHCHBHOCTBIO

00CHy)KUBaHUSA: IMPOCTPAHCTBO COCTOSIHMI, MHOKeCTBAa OJIOKHMPOBOK M IpUEMA,
auarpaMma uHteHcuBHocted nepexonor, CYI'b, CVYJIb, pacnpenenenue BeposSTHOCTEN,
BEPOATHOCTHbIE XaPAKTEPUCTHKH.

IIpumep n1adbopaTopHoil padoThI

PaccMarpuBaeTcs noaHOAOCTYIIHAS JABYXCEPBUCHAS MOJIENb JPIIaHra ¢ pa3HbIMU
MHTEHCUBHOCTSAMHU 00CTy)KuBaHUs U pazHbiMu Tpeboanusmu: C =9; by = 3; b, = 4.

1. BeimucaTth npocTpaHCTBO COCTOAHUN X;
2. Iloctpouts 1uarpaMmy MHTEHCUBHOCTEH MEPEXO0B;



sl

Brinucars MHOKecTBa 0J10KHPOBOK 3anpocos By, By;

Brinucars MHoOkecTBa npuemMa 3anpocoB Sy, S;;

CocraButs CYUB;

Haiiti crannonapHoe pacnpesesieHue BeposTHOCTEH B 0011eM BHIE.

N Sk

IIpumep noMmaniHero 3ajaHus

Jano: Mojiens ¢ AByMsi TOTOKAMH « JHICET»

Yucno obcnyxusatouux npudopos C = 4.

Yucno ucrounukon 1-3asBok N; = 4.
NHTEeHCMBHOCTD MOCTYIUICHUS |-3a4BOK & = 3.
UuteHcuBHOCTH 00CayxkuBanus 1-3asBok u, = 1.5.
Yucno ucrouHukos 2-3as1Bok N, = 2.
WuTencuBHOCTD noCcTyruieHus 2-3asaBokK &, = 0.25.
HHTGHCHBHOCTI: obOciy)kuBaHus 2-3asBoK U, = 0.75.

oORO2F OP

3ajanus:

Brinucars npocTpaHcTBO COCTOsIHMM X.

Beimucars MHOkecTBa 6110kupoBok By 1 B,.

Boinucats MHOKecTBa npuema By u B,.

Hapucosats juarpaMMy HHTEHCHMBHOCTEH MEPEX0/10B.

ITokasaTe Ha JuarpamMme UHTEHCHBHOCTEH nepexonoB MuoxkecTna X, By, By, Bl 5| Bz.
Beinucats MaTpuily MHTEHCUBHOCTEN NIEPEXO10B.

CocraBuTh cucTEeMy ypaBHEHHMI 17100aibHOr0 DanaHca.
Jokazatb 00paTUMOCTh CIIy4alHOIrO MpoIiecca.

CocraBuTh CUCTEMY YPABHEHHMI 4aCTUYHOTO OajaHca.

Haiitu pacnpenesnenue BEpOSTHOCTEH COCTOSIHUE CUCTEMBI P.
HailTu HHTEHCUBHOCTD NPEIOKEHHONH HArPY3KH Ynlpem, Yr,zpmﬂ
HailTu HHTEHCUBHOCTb NOTEPSAHHOM HAarpy3Ku YHIOT. Y2 uY,.
Haiitu naTeHCHBHOCTD 06CTy)KeHHOM Harpysku Yoe Y2 u Y.,
Haiitu BeposiTHOCTB OJI0KMPOBKH 110 BpeMeHu E; u E;.

Haiitu BeposiTHOCTL OJIOKMPOBKH 110 BeI30BaM By u B,.

Haiitu BepossiTHOCTH 0JIOKUPOBKH 110 HarpysKe Cy uC,.

Haiitu cpeauee uncno 3assok Ny, N, u N.

nY,

npean*

PO HOERZXZRAERLXEOOR IFE P



