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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGHB Kypca: O3HAaKOMUTH CTYACHTOB C OCHOBaMH IIOCTPOCHUE CHCTEM CBA3U C TOABMKHBIMU O6’beKTaMI/I, 4YTO MOXCT
TOCITYXXUTh CTYACHTaM OCHOBOM JUISL BBITIOJTHEHU S TUTIIIOMHBIX ITPOCKTOB.

1.2

3agaun Kypca: O3HAKOMHUTb CTYAEHTOB C TEOPETHMYECKUMHM OCHOBAMH IIOCTPOCHHS CHUCTEM CBA3M C MOJABIDKHBIMU
O00BEKTAMH: CHCTEMaMH COTOBOM CBS3M, OECIIPOBOIHBIMH TEXHOJIOTMSAMM IHEpefadd, alrOpUTMaMH MOIYJISLHH,
IpUHONTIAMH  (DOPMUPOBAHMS CHTHAJOB JUIL CETeH YEeTBEpTOro ITOKOJEHHs, MPUHIOWIAM (OPMHUPOBAHHS TPYHITOBBIX
CUTHAJIOB U BBIIEJICHUS U3 IPYNIIOBOIO CUTHAJIA IPU KOJOBOM pa3felcHUU KaHaloB. Kypc MOAKpEIIEH NpakTUYECKUMU

3aHATUSAMHU A7 GOPMHUPOBAHUS KOMIIETEHIIUH, yueOHBIX M MPO(hECCHOHATBHBIX MPAKTUIECKUX YMEHUI U HaBBIKOB

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

[uxx (pa3aen) OIT: | b1.B.JIB.03.02

3. KOMIETEHIIMU OB VYAIOIIETOCsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUIIJINHbBI
(MOJYJIST)

IIK-1 CnocobeH opraHu30BbIBaTh BBIIIOIHEHHE TEXHOIOIMYECKUX POIIECCOB MPH SKCILTyaTalllH, TEXHUUECKOM O0CITy)KUBaHUH,
MOHTa)K€ U PEMOHTE C y4ETOM NPHHIIMIIOB oOecIieyeH s 0€30MaCHOCTH 1 HaJIe)KHOCTH TEJICKOMMYHHUKAIIMOHHBIX CHCTEM M CeTei
JKEJIE3HOOPOKHOTO TPAHCIIOPTa

TIK-1.1 Onpenensier Ha OCHOBE KapT TEXHOJIOTMYECKUX MPOLIECCOB MOCIEI0BATENFHOCTD U MPOAOKUTEILHOCT BHITIOIHEHHS
paboT MpH TEXHUIECKOM OOCTY)KUBAHUN M PEMOHTE YCTPONCTB TEJICKOMMYHHKAIIMOHHBIX CUCTEM, MTPOBOIHBIX U OECIIPOBOTHBIX
CeTell KeJIe3HOI0POKHOTO TPAaHCTIOpTa

IIK-1.3 HpOBOI[I/IT aHaJIUu3 TEXHUYECKOIo COCTOSAHHA 3JICMECHTOB U yc’[‘pOfICTB TCJIICKOMMYHUKAIIMOHHBIX CUCTEM U ceteit
KCIJIC3HOAOPOKHOI0 TPAHCIIOPTA HAa OCHOBE MHKCHCPHBIX PACYCTOB MapaMCTPOB MICPCAAYN HAITPABIAKOIIUX CUCTEM U B3aMMHBIX
BJII/IHHI/Iﬁ, TIEPCAATOYHBIX XapaKTCPUCTUK HAIPABIAIOIUX CUCTEM

B pe3ysabTate ocBoeHUS IMCUMIJIMHBI (MOAYJIs1) 00y4arolMiics 10JKeH

3.1 | 3nars:

3.1.1 | -cTpyKTypHBIE CXEMBI TIOCTPOCHHS TIOABHKHON ¥ 0a30BOM CTaHIINM;

3.1.2 | -CTpYKTypHBIE CXEMBI CHCTEM, (DOPMHUPYIOIIUX CUTHAIIBI C PA3TMYHBIMU BUAAMH Ya-CTOTHON MOIYJIALINY,

3.1.3 | -mpUHLUIBI TOCTPOCHUS CUCTEM IIepeIadt C YaCTOTHBIM, BPEMEHHBIM, KOJIOBBIM U KOMOMHUPOBAHHBIMH CIIOCOOAMHU
pasJereHus KaHaJIoB;

3.1.4 | -npunHImnIbel GopMUpoBaHus CUTHAIOB B cucteMe GSM u ¢ komoBbIM pasznenenueM CDMA;

3.1.5 | -mpuHLUTBI GOPMUPOBAHUS KaHAIBHBIX CUTHAJIOB U ipueMa B TexHonorun OFDM, WikFi;

3.1.6 | -IpHUHIMITE HCIIPABICHUS MTAKETHBIX OMIMOOK MPHU JEKOPPEIAIHH OMHUOOK.

3.1.7 | -npuHLIUIBI KOPPEKTUPOBAHUS JINHEHHBIX MCKAKEHUH, IPOMCXOASIIMX BCIEACTBUE MHOTOIY4€BOI0 PACIIPOCTPAHEHMS,

3.1.8 | -IpUHLIMIIBI C)KaTHSI 3BYKOBBIX CUTHAJIOB C MCIIOJIB30BAHUEM BOKOJIEPOB.

3.19]- NEPCIICKTHUBLI Pa3BUTHUA CUCTEM IICPCAAIN JaHHBIX;

3.1.10 | - pyKOBOASIINE U HOPMATHBHBIC JOKYMEHTBI, ONPEICIIFONINE IPABUIIA BHEIPEHHS U SKCIUTyaTalllH YCIYT OSCIIPOBOTHOM
nepeayy JaHHbBIX

3.1.11 | - TexHONOrMY Nepeaadn JAHHBIX U MapUIPyTHU3ALINH;

3.1.12 | - npOTOKOIIBI MPEAOCTABICHHUS TEJIEKOMMYHUKAIIMOHHBIX YCIIYT;

3.2 | YmeTh:

3.2.1| - mo xoOBOIf KOMOWHALIMH 1 PaCIINPAIOIIEH OCIeI0BaTeIbHOCTEH (hOPMHIPOBATH KAHAIBHBIM CHTHAJ B CHCTEME C
KOJOBBIM Pa3JelIeHUEM;

3.2.2 | - ompenenaTh MPUHSITHIN CUMBOJI 10 TPYHIIOBOMY CUTHAITY M PaCIIHPSIONIeH TOCIeI0BaTEIHOCTU B CHCTEME C
Pa3IMYHBIMH Pa3AEICHUSAMH KaHAJIOB;

3.2.3 | - paccuuTaTh KOJ MO JIMHEHHOMY U HETMHEHHOMY KOAWPOBAHUIO;

3.2.4| - hbopMHpOBATH OCIIEAOBATEIILHOCTH CHMBOJIOB C ITEPEMEKEHUEM U HCIIPABIISITH ITAKEThI OIMOOK B IIPHUHSTON
KOMOHHAIINH;

3.2.5| - ctpouTh BpeMeHHbIe rpa)uKy 4aCTOTHO-MOIYTHPOBAHHBIX CUT'HAJIOB,;

3.2.6 | - cTpouTh BpeMeHHBIE TPpaUKH KOJO-MOAYTHPOBAHHBIX CUTHAJIOB

3.2.7 | - paccUUTBIBATh XapaKTEPUCTUKU COTOBOM CBSI3H;

3.2.8 | - paccuMTHIBaTh CTPYKTYPY SKBajaii3epa 1o W3BeCTHOW UMITYJIbCHOM XapaKTepUCTUKH KaHajia CBSI3H.

3.2.9 | - nenathb OLCHKY NEPCIICKTUB BHEAPCHUS TCJICKOMMYHUKAIITMOHHBIX YCJIYT;

3.2.10 | - pa3pabaTbIBaTh IUIaH BHEJPCHUS TEIICKOMMYHHKALMOHHBIX YCIIYT;

3.2.11 | - BHeAPATH yCIYTHU IO epeJayul JaHHBIX Ha OCHOBE CTaHAapTa GecrpoBoaHbIX JokanbHbIX ceteil: IEEE 802.11,2G-4G;

3.2.12 | - mpenocTaBisATh YCIyI'H Ha OCHOBE NIEPCOHATBHBIX CETEH pagnoaocTyma

3.3 | Baagern:




33.1

- HaBBIKAMH PabOThI C HHCTPYMEHTAIBHBIMHU CPEACTBAMH ITPOCKTHPOBAHIS;

3.3.2 | - HaBEIKAMH aHAJIN3a JUTA OTIPEACIICHUA B3aUMOCB3HU MEKAY XapaKTCPUCTUKAMU KaHAJIBHBIX U I'PYIIIOBBIX CUTHAJIOB C

rapamMmeTpaMi CHCTEMBI

333

- HaBBIKaMH pacyeTa MOOHIIBHBIX CHCTEM PpasIMIHbIX TEXHOJIOTHI

334]- METOAUKAMM pacucTa KaYE€CTBEHHBIX U KOJIMYCCTBECHHBIX XapaKTCPUCTUK IoKa3aTelic KauecTa 06CIIy)KI/IBaHI/I$[

TEJIEKOMMYHUKAMOHHBIX YCIYT

335

- crioco0aMu ornpeaeIeH st paboTOCIIOCOOHOCTH IPENOCTaBIISEMBIX YCIIYT.

3.3.6 | - HaBEIKAMH YOpaBJICHUA CICITUATIU3UPOBAHHBIM TCJICKOMMYHUKAITMOHHBIM O60pyIIOBaHI/I€M

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumenoBaHue pa3/ie/ioB U TeM /BUA 3aHATHS/ Cemectp | YUacoB | I[Ipumeuanue
3aHATHSA / Kypc
Pa3nen 1. Ba3oBble NOSIHTHS OCTPOeHUs M 00pPAa00TKH CUTHAJIOB B
MOOHJIBHBIX CHCTEMSIX
1.1 IpuHune! opranu3anuu paguocsssu. Kinaccudu-kanus paguoyactor. Ooume 9 2
npuHIUIbl noctpoe-Hus PPJI. [IpuHIMNIBI TOCTPOEHUS CHCTEM COTOBOM CBSI3H.
/JTex/
1.2 Tpaduk 1 criocoOb! MOBHIIEHHS EMKOCTH COTOBBIX CUCTEM. PacueT konmudecTpa 9 2
kaHanoB. /Jlex/
1.3 MeTopl MHOTOCTaHLIMOHHOTO AOCTyMa. BUABI cuCTEM MHOKECTBEHHOTO 9 2
noctyna. TDMA. FDMA. CDMA. [IpeumyiiectBa CDMA. /JTex/
1.4 AIII. Henuneitnoe koguposanue. MKM. CkopocThk niepenadn ugpoBoro 9 2
noroka. JloctonHCcTBa ITUQ-poBOro curHana. CkpeMOIUpoBaHUE ITUPPOBOTO
curHana /Jlex/
1.5 Nzyuenne KOTC O6p 128 u CMM 011 /Tlp/ 9 4 [IpakTuueckas
HO/ITOTOBKA
Pazgen 2. CDMA u GSM. Moayasinusi B MOOWIbHBIX ceTsax 2G u 3G.
2.1 Texuomorust CDMA. [puniun pabotst CDMA. Rake-npuemuuk. /JIek/ 9 2
2.2 [onemxHas cranuus. bazoas cranums. [TpuHIMIBE GOPMUPOBAHUS CUTHAIIOB 9 2
crangapta GSM. /Jlex/
23 MopymAiust CHTHAIOB B IU(POBBIX CHCTEMax paguocBs3n. bunapras daszosas 9 2
monymsius (BPSK). /Jlex/
2.4 PacueT ceTn onepaTUBHO — TEXHOJIOTHUECKON CBA3H Ha 0a3e COTOBOM CBSI3U 9 4 [IpakTuueckas
crangapta CDMA /TIp/ MOJITOTOBKA
Pazpnen 3. Ilomexoycroiiuusoe koguposanue. Moayasuuss OFDM.
3.1 IIpunnune! kogupoBaHusi. OCHOBHBIE XapaKTEPUCTUKH KOPPEKTUPYIOIINX 9 2
xonoB. /JIex/
32 Jluneiinsle nckakeHus. Pacuer sxBamnaiizepa. /JIex/ 9 2
33 OcHOBHbIE TEXHUYECKHE XapaKTepUCTHKHU. biiok-cxema nepenatorieit yactu 9 4
cuctemsl DRM. Bokonepsr /JIex/
34 Xapakrepuctuka OFDM. IlpeobpazoBanue curnana 8 OFDM. /Jlek/ 9 2
35 PacueTt ceTr onepaTUBHO — TEXHOJIOTHUECKON CBSA3H C MECTOM aBapUHHO — 9 4 [IpakTuueckas
BOCCTaHOBHUTENBHBIX pa0oT Ha 0a3e CITyTHHKOBOW CHCTEMBI CBSI3M CTaHAApTa TIO/ITOTOBKA
VSAT Mlp/
Paznes 4. Cetu WiFi u LTE
4.1 HUcropus pazsutus Wi-Fi. Crargapt IEEE 802.11g. Tonomoruu 6ecripoBOTHBIX 9 4
cereit Wi-Fi. 3ona nokpsrtust Wi-Fi cetu /Jlex/
4.2 HUctopus pazsutus LTE. [Tpunuunel noctpoeHus paauouHtepderica mo 9 4
texnonoruu LTE. /JIex/
43 VccnenoBaHue BIUSHAS TapaMeTPOB 3¢MHOM ITOBEPXHOCTH 9 2 IpakTHyeckas
Ha sHepreTnueckue mokazarenu CCIIO /Tlp/ MOJITOTOBKA
4.4 HccnenoBanue U pacdeT OCHOBHBIX TEXHUYECKUX XapaKTEPUCTUK 9 2 IIpakTuueckas
CIIYTHUKOBBIX CHCTEM CBSI3U M CIIOCOO0B ux obecrieuenus /I1p/ MOJTrOTOBKA
4.5 MHoroantennsle cucteMbl. CereBas apxurektypa SAE.AHanutudeckuii pacuet 9 2
JHepreTrueckoro crektpa. /Cp/
4.6 3aBHCHMOCTB IIMPHHEI CrieKTpa oT mapamerpoB OFDM-cuctemsr. /Cp/ 9 2
Pa3nen 5. CamocTosiTesibHasi paGoTa
5.1 BeinonHenue pacuetHo-rpadudeckoi padotsr /Cp/ 9 17,6 | IlpakTuyeckas
MTOATOTOBKA
5.2 INoxroroBka K mpakTHIecknM 3auHsTusM /Cp/ 9 16
53 IToxroroka k snekuusm /Cp/ 9 13




Paznen 6. KonTakTHBIE Yachl Ha aTrrecTanuio

6.1 3ammra PI'P/KA/ 9 0,4

6.2 3auer ¢ onenkoi /K3/ 9 0,15

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHbIC MaTepHaIIbl JUIsl IPOBEJCHHS IIPOMEKYTOUHOH aTTeCTallK OOYYaIONIUXCSl IPUBEICHBI B IIPHIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacnpezeneHne 6auIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPenoAaBaTeIeM IUCUUILIMHEI C YI€TOM ee CIeLU(PHUKU 1
JIOBOJIATCS JI0 CBEJICHHS OOYJaroInXCst Ha IIEPBOM yU4eOHOM 3aHSTHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIpenofaBaTesieM NUCIUIUIAHBI (MOIYI), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpPKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JHUCIHILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATENbHOH paboThl o0yyatomuxcs. st GUKCHPOBaHMS Pe3yNbTaTOB TEKYLIEr0 KOHTPOIIS
MoxeT ucronb3oBarbest DUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas iuTepaTypa

6.1.1. OcHoBHas IuTEpPaTYypa

ABTOpBI, COCTaBUTENH 3arimaBue W3parensc On. aapec
TBO, IO
JI1.1 |TopenorT. B., CHCTEMBI CBA3U C MOJABMKHBIMH 00bEKTaMHU: yIeOHOES Mocksa: | https://umczdt.ru/books/
Poenxor /I. H., mocoOue IS CIEIHaTuCTOBR ‘YMI] o
OpxuH 10. B, obpa3oBaH
T'openoBa I'. B. HIO Ha
KeJIe3HOJ
OPOXKHOM
TpaHCIop
Te, 2014

6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa

ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc O11. azmpec
TBO, TOJT
JI12.1 | A. K. JleOequHCKUH, ABTomatndeckast TeneoHHas CBsI3b Ha JKEIE3HOOPOKHOM M. : YMI]
A. A. TlaBnoBckuii, Tpancnopre [Tekcr] : ydeOHHK 1 BY30B K.-JI. TPAHCIL.: o
0. B. IOpxun Y4EOHUK JJIsl BY30B XK.-J1. TPAHCIT 00pas3oB.
Ha X.-1I.
TpaHcIL., ,
2008

6.2 NudopManuoHHbIE TEXHOJIOTHH, HCHOJIb3YyeMble MPH OCYLIECTBIEHHU 00Pa30BaTEJILHOI0 MPolecca Mo JUCHHUIIHHE
(Moay.110)

6.2.1 IlepeyeHb JHMIIEH3UOHHOI'0 H CBOOOJHO PACIPOCTPAHSEMOI0 IPOrPAMMHOIO o0ecneyeHus

6.2.1.1 | Microsoft Office

6.2.2 TlepeueHb MpogrecCHOHATBLHBIX 023 TaHHBIX H MH(OPMAINOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | Ilpodheccronanbuble 6a3bl JAHHBIX

6.2.2.2 | ba3a nanHbIX Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.3 | ba3a nanubIX ['ocymapcTBeHHBIX cTaHIapTOB:http://gostexpert.ru/

6.2.2.4 | baza naHHbIX «XKene3HonOpoKHbBIE TepeBo3Ku»https://cargo-report.info/

6.2.2.5 | UndopmarimoHHbIC CIIPABOYHBIC CHCTEMBI

6.2.2.6 | Undopmarmonto cnpaBodHas cucteMa KoHncynsTanT miatoc http://www.consultant.ru

6.2.2.7 | UndopmanmonHo-npaBoBoi noptai ['apanT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | Yuebunie AyJAUTOpUU JIsI IPOBCACHUS 3aHATHI JICKIIUOHHOTI'O THII4, YKOMIIJICKTOBAHHBIC

7.2 | cnenmanu3npoBaHHON MEOENBI0 I TEXHUICCKIMH CPEICTBAMHI O0YUCHHUS: MyTETHMEIUITHOE 000pyIOBaHHE JUIS

7.3 | npenocTaBneHus yueOHOH HH(OpPMAIK OONBIION ayUTOPUH W/HIH 3BYKOYCHIIMBAIONIEe 000PYIOBaHUE

7.4 | (cTamoHapHOE UJIH NEPEHOCHOE).

7.5 | YueGHbIe aymuTOpHUH Ul IPOBEACHUS 3aHATUI CEMUHAPCKOTO TUIIA, TPYIIOBBIX U MHAUBHIYaIbHBIX

7.6 | KOHCYIbTaLUH, TEKYILETO KOHTPOIS U IPOMEKYTOYHOM aTTeCTalH, YKOMIUIEKTOBAaHHBIE CIICLIMATU3UPOBAaHHON




7.7

MeOeIIbI0 M TEXHHUECKUMH CPEACTBAME O0YUCHUS: MYyIIbTUMEIHMIHOE 000pYyI0BaHKE H/MITH 3ByKOYCHITHBAIOIIEE

7.8

o0opynoBaHue (CTAaIIMOHAPHOE WK TIEPEHOCHOE)

7.9

HOMCIHGHI/IH JJIs CaMOCTOSATEIIEHON pa6OTLI, OCHAllICHHBIC KOMHB}OTCpHOﬁ TEXHHKOH ¢ BO3MOKHOCTBHIO

7.10

MOAKITIOUCHHUS K ceTd "MHTepHeT" 1 00ecIedeHreM JI0CTyIa B IEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEeIbHYIO

7.11

Cpely YHUBEpPCHTETA.

7.12

[omerienust 1y XpaHeHUs! U TPOPUIAKTUIECKOT0 OO0CTYKUBaHUS y4eOHOTr0 000pyIOBaHUS




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

«CucreMbl MOOWJILHOM CBA3H

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHHe IOATOTOBKHU / CIICHIHUAJIbHOCTD

23.05.05 CucremMbl o0ecrieueHus IBUKEHHUS M0€310B

(k00 u Haumenogawnue)

Hamnpasnennocts (mpoduiis)/crienuanu3arus

TeJIeKOMMYHI/IKaHI/IOHHLle CHUCTEMBbI H CCTH KCJIC3HOAOPOKHOI'O TPAHCIIOPTA

(Haumenosanue)



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTallUl — OLNCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIIbHBIX PE3YyJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMbI MPOMEKYTOUHOH aTTECTAIIMH: 3a4eT C OLIEHKOH, 9 cemecTp.

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUS TUCIIUTLINHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH

KOZ[ HHAWKATOpa JOCTHKCHUA
KOMIICTCHIIMN

TIK-1. Cnocoben OpPraHMn30BbIBATH BBINIOJIHEHUEC TEXHOJOTMYECCKUX IPOLECCOB ITPU
9KCITyaTalluu, TCXHUYCCKOM O6CJ'Iy)I(I/IBaHI/II/I, MOHTaXX€ U pPEMOHTE C Y4€TOM IIPUHIHNIIOB
obecrieuenus 0€30MaCHOCTH U HaIC)KHOCTHU TCICKOMMYHHUKAIITMOHHBIX CUCTEM U cere

JKCJIC3BHOJOPOKHOI'O TpaHCIIOpTa

IK-1.1, TIK-1.3

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6pa3OBaTeHLHOI7I IMporpaMmbl

Kon 1 HanmeHOBaHME HHANKATOPa Pe3ynbraThl 00y4eHus MO0 AUCIUITIMHE Or1ieHOYHBIE
JOCTIDKEHHSI KOMIIETEHINH MaTepHabl
(cemectp 7)
IMIK-1.1 Onmnpenensier Ha ocHOBe KapT | OOy4aromuiics 3HaeT: TectoBble 3amaHus
TEXHOJIOIMYECKHUX MPOIECCOB | -CTPYKTYPHBIE CXEMbl MOCTPOCHHS TMOABIKHONW H | (Nel-Ne27)

IMOCJICA0BATCIIbHOCTD n
MNPOAOJLKUTCIIBHOCTD BBITIOJHCHUS pa60T

0a30BOIi CTAHIUIA;
-CTPYKTYPHBIE CXEMbI CHCTEM, (POPMHUPYIOIINX CUTHAIIBI

Inpu TEXHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I " | C PA3JIMYHBIMU BUJaMU YacTOTHOM MOAYJISIIUN;

PEMOHTE YCTpOﬁCTB -IPUHIOUIBI HOCTPOCHUA CUCTEM NIEpeaavdn € HaCTOTHBIM,
TCJIICKOMMYHHUKAIITMOHHBIX CHUCTEM, | BPECMCHHBIM, KOJOBBIM u KOM6I/IHI/Ip0BaHHBIMI/I
MNpOBOAHBIX U 6€CHpOBOHHHX cerel | crocobamu pa3aciCHUA KaHalOB;

JKCJIC3HOAOPOIKHOI'O TpaHCIIOpTa

-TIPUHIUTIBL (POPMHUPOBAHUS CHTHANIOB B cucteMe GSM u
¢ K010BbIM pazaenenueM CDMA;

-IPUHIMITBL  ()OPMUPOBAHUSI KAaHAIBHBIX CHIHAJIOB |
npuema B texaosnoruun OFDM, WiFi;

-IPUHLMIBL  MCIPABICHUA MAKETHBIX OINMOOK IIpHU
JEKOPPENSAIINU OIHOOK.

-[IPUHIUIBI KOPPEKTUPOBAHUS JIMHEHHBIX HCKaXKCHUM,

TIPOMUCXOISIINX BCJICACTBHE MHOT'0JTy4€BOTO
pacnpocTpaHeHHs;
-IPUHIMIIBL ~ CXKaTHg ~ 3BYKOBBIX  CHUTHQJIIOB  C

HCIOJb30BaAHUCM BOKOACPOB.

OOyy4aromuiicst ymeeT:

- 0 KOJOBOIl KOMOWHAIMM H  pacHmpsromieit
IIOCJIeI0BaTeNbHOCTEH (OPMHUPOBATh KAaHANBHBIN CUTHAJ B
CHCTEMe C KOJIOBBIM Pa3/ielICHUEM;

- OmpeneNnaTs MNPUHATHEIH CHMBOJ TI0 TPYHIIOBOMY
CHUTHAJly M PpaCIIUPAIOMENH II0CIEN0BAaTEIbHOCTH B
CHCTEME C PA3IUYHBIMU pa3JeNICHUSIMU KaHAJIOB;

- paccuuTaTth KOJA MO JIMHEMHOMY U HEIUHEHHOMY
KOJMPOBaHUIO;

- (opMupoBaTh INOCIEIOBATEIHHOCTE CHMBOJIOB C

MEPEeMEKCHUEM U UCIPABIATh ITAKETHl OINHOOK B
MIPHUHATON KOMOWHAINY;
- CTPOWTH  BpEMEHHbIE  TpadUKd  YaCTOTHO-

MOJIyJTUPOBAHHBIX CHT'HAJIOB;

- CTPOHTH BpEeMEHHBIE IpauKN KOJO0-MOTYTHPOBAHHBIX
CHTHAJIOB

- PacCUHUTHIBATH XapPAKTEPUCTHUKN COTOBOH CBS3H;

3aganust (Nel - Nob)




- PacCUMTBIBATh CTPYKTYpY dKBajail3epa 1o M3BECTHOI
HMITYJIbCHOW XapaKTePUCTHKH KaHaja CBSI3H.

OOyuaronuiics BIaaeeT:

- HaBBIKAMU PabOTHI C UHCTPYMEHTAIBHBIMH CPEACTBAMU
MIPOEKTUPOBAHMUS,

- HaBbIKAMU aHaju3a JJisl ONpeAeNICHUS B3aUMOCBSI3U
MEXIy XapaKTepUCTHKAMH KAaHAJIBHBIX M TPYIIOBBIX
CHTHAJIOB C TIApaMETPaMU CHCTEMBI

- HaBBIKAMH pacueTa MOOWIBHBIX CHCTEM PAa3IMIHBIX
TEXHOJIOTUH

Baganust (Nel - Ne3)

[IK-1.3 IIpoBoguT aHaiu3 TEXHUYECKOIO
COCTOSIHHSI ~ DJIEMEHTOB M YCTPOHCTB
TEJCKOMMYHHUKAIIMOHHBIX CHUCTEM M ceTei
JKEJIe3HOJOPOKHOTO TpaHcnopTa Ha
OCHOBE HUHXEHEPHBIX pacueToB
napaMeTpoB Tepefauyd HaIMpaBJISIOMIUX
CHUCTEM H B3aUMHBIX BIIUSIHHIA,
nepenaTOYHbIX XapaKTEPUCTHK
HAIPaBISIONINX CHCTEM

OOyuarommiics 3HaeT:

- IEPCTICKTHBBI PA3BUTHUSI CUCTEM Iepe/Iau JaHHBIX;

- PYKOBOJIAIIKEC ¥ HOPMATHUBHBIC JOKYMEHTHI,
OMPESIISIONINE PABUIA BHEAPCHUS U SKCIUTyaTallul
ycIyr OeCIPOBOIHOM Mepeauu TaHHbBIX

- TEXHOJIOTHH Mepeauyl TaHHBIX U MapIIPYTH3AIHY;

- IPOTOKOJIBI MPEIOCTABJICHUS TEIEKOMMYHHUKAIIMOHHBIX

YCIIYT;

Banganus (Nel-Ne31)

OOyyaromuiicst ymeer:

- JA€J1aTh OLICHKY TIEPCIICKTHUB BHCAPCHUSA
TCJIICKOMMYHUKAIIMOHHBIX YCIYT;
- pasp abaThIBaTh IJIaH BHCAPCHUA

TEIeKOMMYHHUKAITHOHHBIX YCIIYT;
- BHEPSATH YCIYTH TI0 TIepelavd JaHHBIX Ha OCHOBE
CTaHIapTa OecIpOBOIHBIX JTOKaIbHEIX ceteii: IEEE
802.11,2G-4G;

- IPEAOCTABIATh YCIYTH Ha OCHOBE TIepCOHABHBIX
ceTel pao0CcTyna

Samanus (Nel - Ne3)

OOyuaronuiics BIaaeeT:

- METOJIMKaMH PacyeTa KaueCTBCHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTHK MOKa3aTeIel KauecTBa
00CIy)KMBaHHS TEIIEKOMMYHUKAIIMOHHBIX YCITyT

- cmocobamMu  ompeneleHHs — PabOTOCIOCOOHOCTH
MPEI0CTABIISIEMBIX YCIYT.

- HABBIKAMU YIIPABJICHHS CIICIHATU3UPOBAHHBIM
TEJIEKOMMYHHKAIHOHHBIM 000pY10BaHHEM

Bananns (Nel - Ned)

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJJHON U3 cleaAyromux GopM:

1) cobecenoBanue;

2) BemonHenwue 3ananuit B OOC YHuBepcurera.




2. TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI VIS OLleHKU 3HAHWA, YMEHHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBble BONpPOCHI (TeCTOBBIE 3a]aHMs1) IJIAA OLIEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0

pe3yJabrara
[IpoBepsiembIit 00pa3zoBaTeIbHbIN PE3yIbTaT !
Ko 1 HauMeHOBaHNE UHIMKATOPA TOCTIKECHHS OO6pa3oBaTenbHBIN pe3yabTaT
KOMIICTCHIIUH
IIK-1.1 Ompenenser Ha OCHOBE KapT TexHOJormdecknx | OOydarommuiics 3HaeT:
HPOILIECCOB MIOCIIEJOBATEILHOCTD U | -CTPYKTYpPHBIE CXEMBI IIOCTPOCHNUS OABIKHOM M 6a30BO CTaHIIMI;

NPOJODKUTENFHOCTE  BBIOJMHEHWS ~ pa0OT  TPH | -CTPYKTYpPHBIE CXEMBI CHCTEM, (POPMUPYIOIINX CUTHAJIBI C Pa3INIHBIMH
TEXHHIECKOM OOCITy)XMBaHHH M PEMOHTE YCTPOWCTB | BHAAMH 4a-CTOTHOW MOIYJISILINH;

TEJIEKOMMYHHUKAIIMOHHBIX ~CHUCTE€M, TIPOBOAHBIX U | -IPUHLUIBI IOCTPOCHUS CUCTEM Iepefiayd ¢ YaCTOTHBIM, BPEMEHHBIM,
0ecrpoBOTHBIX CETEH HKEIEe3HOJOPOKHOTO TPAHCIIOPTa | KOMOBBIM M KOMOMHHUPOBAHHBIMH CIIOCOOAMHU pa3ZeIeHus KaHaJIOB;
-IpUHIMIBL (OPMUPOBAHUS CUTHANOB B cucteMe GSM U ¢ KOJOBBIM
pasznenennem CDMA;

-IPUHIMITBL  (OPMHUPOBAHMSI KaHAJIbHBIX CHIHAJIOB M IIpHeMa B
texnosiorud OFDM, WiFi;

-IPUHIMIIBL  MCIIPABJICHUS MAKETHBIX ONIMOOK NPH JEKOPPEISINU
OmOOK.

-TIPUHIMIIBI KOPPEKTUPOBAHMS JIMHEHHBIX HCKaKEHHUH, IPOUCXOISIINX
BCJICZICTBHE MHOTOJIYYEBOTO PacIpOCTPaHEHNS;

-IPUHIMIIBL  C)KATHA 3BYKOBBIX CHTHAJOB C  HCIIOJIB30BAaHHEM
BOKOJICPOB.

1) IToyemy Bo3HUKIIAa TOTPEOHOCTH B pa3padbotke GSM?
(O1™MeTbTE OJIMH MTPABUIIBHBIN BapHAHT OTBETA.)

U3-32 HECOBMECTUMOCTH 000py/JOBaHMsI, pa3pabaThIBAEMOro B pa3HbIX cTpaHax EBpornb
13-3a MOTPEOHOCTEN B MCTIOIH30BAHIUHM HOBOU 2JIEMEHTHOM 0a3bl

13-32 KOHKYPEHTHBIX COOOpaXKeHuUit

n3-3a OBICTPOTO pocTa MOOWIIBHOM Telle()OHHOU CBSI3U

2) Yciryra GSM, KOTOpast OTCYTCTBOBAJA B MPEIBIAYIINX CHCTEMAX, 3TO:
(OrmeTbTe OMH NPAaBHUIIEHBIN BapHAHT OTBETA. )

ciIyx0a KOPOTKUX COOOIIEeHUI
IMakeTHasd nepejadya J1aHHbIX
neperayd JOKyMEHTOB Ha UCIUICH
ACHHXPOHHAs Tiepeiada JaHHbIX

3) MoOunbHas CTaHIUS MMOICOCTUHSIETCS paJHOKaHAIIOM K:
(OT™MeThTE OJTUH MPABHIBHEIN BAPHAHT OTBETA.)

LEHTPY KOMMYTaluy MoOMIbHOM cBsizu (MSC)
KOHTpoJulepy 6a3zoBoii ctaniuu (BSC)
tpanckozepy (TCE)

6a3oBoii mpuemornepenaromeii cranuuu (BTS)

4) ba3za naHHBIX O MIOCTOSTHHO 3aPErHCTPUPOBAHHBIX B CETH a0OHEHTAX COACPKUTCS B:
(Ot™MeTbTE OJTMH MTPAaBHUIIBHBIN BAPHAHT OTBETA.)

6a3oBoii mpuemornepenaromeii cranunu (BTC)
nomamraeM peructpe (HLR)

BusuTHOM peructpe (VLR)

KOoHTpoJulepe 6a3oBoii cranuuu (BSC)

5) Kakoe ycTpoiicTBO 00CIyKHBACT BHI30B B JIOKAJLHOMN 30HE 1 UMEET HHPOPMAIIUIO O TEKYIIIEM MECTOIIOIOKECHUM?
(OT™MeThTE OIMH NPABMIILHBIN BapUaHT OTBETA. )

KOHTpOJIIep 0a30BOM CTAHITUHN
HEHTP KOMMYTAIlMH MOOMIBEHON CBSI3H
JIOMaITHUN PETUCTp




BU3UTHBIN PETHCTP

6) Kakoe ycTpoiicTBO 00CITy’)KUBAaET BBI30B BHE JIOMAIIIHEH 30HBI M UMEET HHPOPMALIHIO O TEKYILIEM MECTONOIOKEHUHU?
(OtmeTbTe OMH NPAaBUIIEHBIN BapHAHT OTBETA. )

BU3UTHBIN pETUCTp;

HEHTP KOMMYTAILlUX MOOMIBHON CBSA3H
JIOMAILHUI perucTp

KOHTpOJUIep 6a30BOM CTAHIINI

7)151st 3a1MTHL 1 ONpeieNICHUs! TTOJUTMHHOCTH 000pYA0BaHUS UCIIOJIB3YETCS:
(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

LCHTP ayTeHTU(HUKALINY;

3al[UIIeHHas 0a3a JaHHBIX

PETHCTP OIO3HABATEILHOTO KOJIa 000pyI0BaHUS
JIOMAILHUI perucTp

8) [oBTOpHOE MCTIOIB30BAHKUE YACTOT IIPUMEHSETCS JJISL:
(OrmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

3aIUThl HHAXBUIYATbHBIX KAHAIOB OT B3aHMHOTO BIIHSHHS
YBCIIUYCHUA HpOHyCKHOﬁ CHOCO6HOCTI/I Ipy OrPaAaHNUYCHHOM KOJIMYECTBEC YaCTOTHBIX KaHAJIOB,
obecreueHus MOABMKHOCTH aDOHCHTA

obecrieueHns: 6e30MacHOCTH HHpOpMaLUH

9) Kanan cinygaitnoro noctyna (RACH) npumensieTcs mis:
(Ot™MeTbTE OJIMH MIPABUIIBHBIN BapHAHT OTBETA.)

IMIMPOKOBEIATEIEHOTO CUTHAJIA "BBI30B" BCEM CTAaHIMAM 30HBI MECTOIIOJIOKCHUS
Hepeauy 3arpoca CeTH Ha yCTAaHOBJICHNE COCIMHEHNS;

nepenaydy ciry>ke0HOH nHpopManuu oT MS B Te4eHHEe YCTaHOBICHUS BBI30Ba
TEXHHUYECKOTO O0CITYKHBAHMS

10) IIpu oOcnykuBaHMK BbI30Ba OT abOHEHTa CTAllMOHAPHOI ceTH K abOHEHTY MoOwnbHOW cetn GSM poMaiiHui peructp
OIIpeieNsAeTCs Ho:
(Ot™MeThTE OJIMH MTPABUIIBHBIN BApHAHT OTBETA.)

BPEMEHHOMY HJICHTU(DHUKAUOHHOMY HOMepy noaBmxkHOT0 abonenta (TMSI)
MEKAyHAPOIHOMY HICHTH(PHUKAIIMOHHOMY HOMepY Mo/iBIkHOTO aboHeHTa (IMSI);
HOMEpY UId yCIyT poyMuHTa MoOmitsHOM ctaniun (MSRN)

11) Ist M3BemeHns 0 epeMelIeHIH TTOIBUKHOTO 00BEKTa SABISIOTCS MPEAIOYTHTEIbHBIMU BAPHAHTBHI:
(OtmeTbTe OMH NPAaBHUIIEHBIN BapHAHT OTBETA. )

NPU CMEHE TPYIIIBI COT B 00JIACTH MECTOIIOI0KEHH S, IIPUBOJISILEH K YXYALICHHIO CBSI3U
TIpY I3MEHEHNN a0OHEHTOM COTHI
nepruoaudeckoe 0OHOBIICHHE JaHHBIX ITO BCEH CETH

12) ITo xakoMy npu3HaKy 0a30Bast CTAaHINS IPUHUMAET pElIeHNe 0 X3HI0Bepe?
(Ot™MeThTE OJTMH MTPAaBHUIIBHBIN BApHAHT OTBETA.)

M0 YXYAILIEHUIO KayecTBa CUTHaJa B KaHaJle

o Taimepy

MO YXYAILIEHUIO KaYeCcTBa CUTHAJA B KaHAJIE WJIM TI0 YMEHbBILIEHUIO MOIIIHOCTH CUTHAJIA B 3aBUCUMOCTH OT MIPUHITOIO aIropuTMa
M0 YMEHBILIEHHIO MOIIIHOCTH CUTHAJIa

13) Ycnyra "nepeanpecarust BeI30Ba" 00ecrieurnBacT:
(Ot™MeThTE OJTMH MTPABHUIIBHBIN BApHAHT OTBETA.)

HAICKHOCTb nepezlatm BbI3OBa

(hUKcanmIo MmepeMeIIeHus o IBIKHOTO a0OHEHTa
COIPOBOXKJICHUE MOABIKHON CTAHIHH

MIEPEBOJT BXOSAIICTO BBI30BA HA IPYTOil HOMEP

14) MapupyTtu3anus BEI30Ba 00€CIIeYnBaeTCs ¢ TIOMOILBIO:
(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )




LEHTpa KOMMYyTauu MoominbHOH cBsizu (MSC)
tpanckozepa (TCE)

6azoBoii mpuemonepenaronield cranuuu (BTS)
KoHTpoJulepa 6a3oBoii cranuuu (BSC)

15) ba3za nqaHHBIX 0 QYHKIIMOHUPOBAHUH MOJBIKHOW CTAHITNH 3a TpeeslaMy 30HbI, KoHTponmpyeMoit HLR, obecnieunBaercsi:
(Ot™MeTbTE OJTMH MTPABHUIIBHEIN BApHAHT OTBETA.)

BU3UTHEIM peructpom (VLR)

6a3oBoii mpuemornepenaromeii crannueii (BTC)
KOHTpoJutepoM 6a3zoBoii cranimu (BSC)
nomamauM peructpom (HLR)

16) Jl71st 3a1IMTHI ¥ ONpeIeNIeHNUs! TOJUIMHHOCTH a0OHEHTa HCIIOIb3YeTCs:
(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

LEHTP ayTeHTH(UKAINU

JOMAITHAH PETHCTP

3amuIIeHHas 0a3a JaHHBIX

perucTp uaeHTHGHUKAKI 000pyJOBaHNUS;

17) 30Ha MeCTOMOIOKEHHUS - ITO:
(Ot™MeTbTE OUH MPABUIIBHBIN BapHAaHT OTBETA.)

0011acTh, B KOTOPOIl BEPOSATHEE BCEIO MOYKET B TAHHBI MOMEHT IEPEMEIIaThCs A0OHEHT;
30Ha 00CTy)XKHBaeMasi OJTHUM CETEBBIM OIIEPATOPOM

30Ha obcyxuBaHus MSC

00acTh paInoOXBaTa OQHOTO MpHeMoIiepeaaTduka ogaoit BTS

18)ABTOHOMHEI# crienan3npoBaHHbI kKaHan yrpaeinerus (SDCCH) npumensercs amus :
(OrmeTbTe OMH NPAaBHUIIEHBIN BapHAHT OTBETA. )

IMPOKOBEIATEIHHOTO CUTHANA "BBI30B" BCEM CTaHITUSIM 30HBI MECTOIIOJIOKEHUS
nepeiavyn 3anpoca CeTH Ha YCTAaHOBJICHUE COSAMHEHUS

TEXHUUYECKOTO O0CITYKUBAHUS

nepeaayn cayxe6Hoi nHdopMaru oT MS B TeueHHe yCTaHOBJICHHUS BBI30BA;

19) lIupokoBemaTe bHbII KaHAT KOPOTKHX cooOIIeHui (kaHan Be3oBa) (PCH) npumensiercst mist:
(OtmeTbTe O/IMH MPABUIILHBIN BAPUAHT OTBETA.)

TEXHUYECKOTO 00CTyKHBaHUS

MIMPOKOBEIIATEIFHOTO CUTHAJA "BBI30B" BCEM CTAHIIMSIM 30HBI MECTOITOIOKCHIS,
nepeavyn 3arpoca CeTH Ha YCTAaHOBJICHUE COCTUHECHUS

nepeaayn ciayxeoHoi uapopmarmu oT MS B TeUEHHE YCTAaHOBJICHHUS BBI30BA

20) Kakyro nadopmarmro nepenaer VLR x HLR, mocie Toro xak oH 0OHOBHII CBOM JJaHHBIE?
(Ot™MeTbTE OJTMH MTPAaBHUIIBHBIN BAPHAHT OTBETA.)

HOMep MOOMIIPHON CTaHIINU

uHpopmanuio 000 OTMEHE CTapoil perucTpanuu
UHQOPMALIUIO O HOBOM MECTOIOJIOKCHUH.

CBOW UICHTH(HUKATOP

21) Oyaknuu Youia npeacTaBIsSioT COOOM:
(Ot™MeThTE OJTMH MTPABHUIIBHBIN BAPHAHT OTBETA.)
JMHEHHYIO (QYHKIHIO

MEPUOANYECKYIO aHAIOTOBYIO () YHKITUIO
MEePHOINYECKYIO TMCKPETHYIO (QYHKIIHIO
(YHKIHMIO HECKOJIBKUX MEPEMEHHBIX

22) MHOTOCTaHIIMOHHBIN JOCTYII C KOJOBBIM Pa3JIeICHUEM UCIIONb3YET ISl pa3/iesiCHHs] KaHaJIOB:
(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

BpeMs

NCEBOCTyYaliHble NOCIEe0BATEIbHOCTU

4acToTy

aAMIUIUTYY




23) Yumn B cucteme CDMA - 3t0:

(OtmeTbTe OMH NPAaBUIIEHBIN BapHAHT OTBETA. )

oTpe3ok pyHkuuu Younmra

KaHaJIbHAsl CKOPOCTh

pa3Mep ICceBAOCIy4YaliHOM MOCIEI0BAaTEILHOCTH
JUTUTENBHOCTD TAKTOBOTO MHTEPBaIa PaCIIMPSIONIEI0 CUTHAIA

24) Tlomoca 9acTOT U1 CTaHIWH cTaHmapt [S-95 onpenenseT moiocy 9acToT I IPsSMOTO KaHaua:
(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

824-849; 869-894

890-935; 915-960

890-915; 935-960

453-457,5; 463-467,5

25)KBasparypHble KaHAIBI IPH KBAJAPATYPHOW aMIUTUTYIHON MOAYIIAIIUH MpeacTaBisioT nee Hecymmwe (I u Q), ciBuHyTHIE IO
(a3e OTHOCUTENHHO ONIOPHOTO CHTHallA HA U
(OT™MeTBTE OAMH NPaBUIIBHEINA BApUAHT OTBETA. )
90°, 0°

45°,45°

30°, 60°

0°, 90°

26)Kaxkoif X3HIOBEp OCYIISCTBISCTCS IIPU IIEPEX0/Ie K HOBOW 0a30BOM CTaHIIUU?
(Ot™MeTbTE OJIMH MIPABUIIBHBIN BapHAHT OTBETA.)

JTUHAMUYECKHH

MSATKUH

JKECTKUHN

27) Tlpu 6osee msrkoii nmepeaue (softer handover) Bo Bpemst X3HI0BEpa Mpe1yCMaTPUBACTCS
(Ot™MeThTE OMH MPABUIIBHBIN BapHaHT OTBETA.)

MIEPEKITIOUEHNE COSTUHEHMSI K IPYToil 0a30BOi CTAHITUN

OTpeieNieHHe MECTONOIOXKEHNS MOOMIIBHOM CTaHITNH

*00BbeIMHEHNE CUTHAJIOB, IOCTYMAIOIINX OT PAa3HBIX 0a30BBIX TeIe()OHHBIX CTAHIHHA

BpEMEHHasl OJTHOBPEMEHHast paboTa MOOMIIbHON CTaHIMK OoJiee YeM C OJ(HOI 6a30BOM cTaHIMen

IIK-1.3 TIpoBoauT aHAIN3 TEXHUYECKOTO cOcTosHUS | OOydarommiics 3HaeT:

JJIEMEHTOB M YCTPOUCTB TEIEKOMMYHHKAIIMOHHBIX | - IEPCHEKTHBHI PA3BUTHU CUCTEM TIEpeaadl JaHHBIX;

CHUCTEM U CeTeH >KEIEe3HOAOPOKHOTO TPAHCIIOPTA Ha | - PYKOBOMSIINE U HOPMATHBHBIE TOKYMEHTEI, OTIPEISIIIONINE IPaBHIa
OCHOBE MH)KEHEPHBIX PACUYETOB MapaMETPOB Mepefadr | BHEIAPEHHS U KCIUTyaTallud YCIYyT OSCIpOBOTHON Tepelayn JaHHBIX
HANPaBILIIONINX CHCTEM ¥ B3aWMHBIX BJIHSHUH, | - TEXHOJOTHH IEepPeavyd JaHHBIX U MapIIPYTH3AIHH;

MepeIaTOYHBIX XapaKTePUCTHK HAIPABJISIFOIINX | - MPOTOKOJIBI TIPEOCTABICHUS TEJICKOMMYHUKAIIMOHHBIX YCIIYT;
CHUCTEM

1) [Munor-curnan nepeaaercs oOT:

(OT™MeThTE OJTUH MPABHIBHEIN BAPHAHT OTBETA.)
6a30B0i1 CTAaHIINU K KOHTPOJUIEPY

0a30BOii CTAHITNH K IIEHTPY MOOUIILHOW CBS3H
MOOHMIBLHON CTAaHIMHU K 0a30BOM CTAHIINH
0a30BOI CTAaHIMK K MOOMILHOM CTaHIINH

2)[TunoT-cUrHai - 31o:

(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )
Pa3oBbIi CUTHAT

aHaJIoroBas MOCIeJ0BaTEIbHOCTh

*K0J10Basl T10CIIEJOBATEILHOCTD
HNEepUOUUECKasi IOCIIEA0BATEIbHOCTD

3)['pymniia KaHAUAATOB HA MHJIOT-CUTHAI COJEPIKUT MUIIOT-CUTHAIIBL:

(OT™MeThTE OIMH MPABWIILHBIA BApUAHT OTBETA. )

BCEX COT (CEKTOPOB), KOTOPHIE HAXOMATCS B HEMOCPEACTBEHHON OJM30CTH OT JAHHOM COTHI (CEKTOpa)

KOTOpbIE CBSI3aHbI C KaHaNaMH TpadHKa, MAYIIMME OT 0a30BOM CTAHIIMK M HA3HAYEHHBIMH JUIS CBSI3M C MOOHIIbHOM CTaHIMei




BCE MIJIOT-CUTHAIIBI, HCKJIIOYAsl CUTHAJIBI, BXO/SIIHE B IPYIIIBI KAHIUJATOB WIIM COCEHUE TPYIIIIBI
KOTOpBIE B HACTOSIEE BPEMsl HE BXO/ST B aKTUBHYIO TPYIIITY, OJTHAKO CBSI3aHHBIE C HUMU IPSIMbIE KaHAIbl TpaguKka MOTYT OBITH
YCIIEIIHO NPUHATSI

4)OxHo MOMCKA yCTaHABJIMBAET pa3Mephl Ul aKTUBHBIX HA0OPOB U HAOOPOB KaHAWAATA.
(Ot™MeTbTE ONTMH MTPABHUIIBHEIN BApHAHT OTBETA.)

SRCH_WIN_A

SRCH_WIN_N

SRCH_WIN_L

SRCH_WIN_R

5) INapamertp, yka3bIBalOIINi, HACKOJIBKO YPOBEHb JTAHHOTO NMWJIOTHOTO CHTHAja OTIMYAETCs OT YPOBHS JPYTHMX BXOASALIMX B
JaHHYIO TPYIILY, - 3TO:

(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

*mopor cpasaenus (T_COMP)

nopor obHapyxeHus mwioT-curaaia (T_ADD)

nopor cHkeHus mwioT-curaana (T_DROP)

3Ha4YeHHe BpeMeHH TaiMepa cHibkeHus (T_TDROP)

6)O1eHKY OTHOIICHUS CUTHAJI/IITYM COJIEPKUT COOOIICHHE:
(Ot™MeThTE OUH MIPABUIIBHBIN BapHAaHT OTBETA.)
WU3MEPEHUs HANPSHKCHHOCTHU MHJIOT-CUTHAJIA
MOJICPHU3AIIH CIIMCKA COCCAHUX MUIOT-CUTHATIOB
3anpoca x3H108epa (HDM)

3aBepiueHus x3H10Bepa (HCM)

7) ITapameTp, yka3bpIBAIOIINI HOPOT HOPMAJIBHOTO CUI'HANA, HI)KE KOTOPOro TpeOyeTcs HauMHATh IPOLECC XIHI0BEPA, - 3TO:
(OrmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

3Ha4YeHHe BpeMeHH TaiiMepa cHikeHus (T_TDROP)

nopor ooHapyxeHus mmwioT-curaaia (T_ADD)

nopor cpasaenus (T_COMP)

nopor cHwkeHust nuioT-curdaia (T_DROP)

8)I1pu MATKOM X3HIIOBEPE TOUCK APYrOro aKTHBHOTO MHUJIOT-KaHajla HAaYMHASTCS:

(Ot™MeThTE OJIMH MTPABUIIBHBIN BApHAHT OTBETA.)

MOCJIE TOTO, KaK OJMH U3 COCEIHUX MIJIOT-CUTHAJIOB CTall BBIIIE CTATUCTHYECKH Ha3HAYEHHOTO IOpora

TMIOCJIE TOTO, KaK HECKOJIBKO ITMJIOT-CUTHAJIOB M3 TPYIIIBI COCEHUX MWJIOT-CUI'HAJIOB CTAJIM BBIIIE CTATHCTUYECKH Ha3HAYEHHOTO
nopora

TIOCJIE TOTO, KaK 0OHAPY)KUBAETCS, YTO OJJMH U3 AKTHBHBIX MIJIOT-CUTHAJIOB CTAJ HIDKE CTATUCTUYECKH Ha3HAYEHHOTO 1opora
TMIOCJIE TOTO, KaK HECKOJIBKO MHMJIOT-CUTHAJIOB M3 I'PYIIIBI AKTUBHBIX CTAJIM HI)KE CTATUCTUYECKH Ha3HAYEHHOTO 1opora

9) 3naueHue yactoThl kKaHata CDMA comepXuT cooOmeHne:
(Ot™MeThTE OJIMH MTPABUIIBHBIN BApHAHT OTBETA.)
3aBepmeHus x3H10Bepa (HCM)

3ampoca x3a108epa (HDM)

M3MEPEHUsI HANPSDKEHHOCTH MIJIOT-CUTHAIA

MO/ICPHU3AIMHU CITUCKA COCETHUX MUJIOT-CUTHAJIOB

10) CmereHue rceBoCIydaifHON 1OCIEJ0BATEIBHOCTH JUIS KaXKI0TO MMIOT-CUT'HAJIa B aKTHBHOM HA0Ope COIEPKUT COOOIIEHHE:
(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

3aBepiueHus x3u08epa (HCM)

MOJIEPHU3AINH CIIHCKA COCEAHUX MUIOT-CUTHATIOB

3arnpoca xaH10Bepa (HDM)

U3MEPEHUs HalPsHKEHHOCTH MHJIOT-CUTHAJIa

11) Ilpm MATKOM X3PHIOBEpPE MOWCK JIPYTrOro aKTHBHOTO IMJIOT-KaHAlTa HIET B COOTBETCTBHM CO CPaBHEHHEM pe3yJIbTaTOB
HU3MEpEHU C :

(OT™MeThTE OIMH NPABMIILHBIN BapUaHT OTBETA. )

BEJIMYMHOI CTApOro U HOBOTO CUTHAJIA

OTHOIIICHHEM CHTHAJI/IIIyM

CTaTUCTHYCCKON BEIIMYMHOW HOBOTO CUTHANA

JIMHAMUYECKO# BETMYMHON HOBOTO CHrHAJa

12) YacroTa nosiBieHHs: OMIMOOK B Kape - 9TO OTHOILCHHUE:




(OtmeTbTe OMH NPAaBUIIEHBIN BapHAHT OTBETA. )

Yucia OMMO0YHBIX OUT K 00ILEMY YHCITY TPUHATHIX

9HEPryM CUTHaNa, TPUXOASIIEHCS Ha OJUH OUT, K CIICKTPaIbHOM IUNIOTHOCTH IIyMa
KOJIMYECTBA KaJPOB, IIPUHATHIX C OLIMOKaMH, K OOIEMY YHCITY IepelaHHbIX
Yucia OMMO0YHBIX OUT K 00IeMy YHCITy OHT B Kaape

13) [Ipu MATKOM XPHAOBEPE  TPUHUMAET HHPOPMALHUIO OT 0OOUX MOTOKOB.
(Ot™MeThTE ONTMH MTPABHUIIBHEIN BAPHAHT OTBETA.)

YCTPOMCTBO OLIEHKH KayecTBa M BBIOOpa

TPaHCKOAEP

0azoBast CTaHIIMs

LEHTP KOMMYTAllUK NOABHKHBIX COOOIIEHH

14)13mepenune 6a30BOM cTaHIMEH YPOBHSI MOIIHOCTH OT MOOMJIBHOM CTaHIIMU XapaKTEepPHU3yeT YIpaBJICHHE MOIHOCTHIO:
(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

10 BHYTPEHHEMY LIUKITY

0 3aMKHYTOMY ITHKITY

10 OTKPBITOMY ITHKILY

IO BHEITHEMY LIUKITY

15) Ilpu ynpaBieHHH MOIIHOCTBIO IO OTKPHITOMY IIMKITY B YIIPABICHUH yIaCTBYET:
(O1™MeTbTE OJIMH MTPABUIIBHBIN BapHAHT OTBETA.)

LEHTP KOMMYTAIMH COOOIICHUI

o0e CTaHIMHY, YKa3aHHBIE B MyHKTaX a. ¥ 0.(XOTs MpaBWIBHBIN 3TOT 10 MHEHHIO caiiTa)
TOJIKO MOOMIIbHASI CTAHIIUS

TOJBKO 0a30Bast CTAaHLIU

16)ITokazaTenb HOMEXOYCTOHUYMBOCTH KaHANA CBSI3H - 9TO OTHOILICHHE:

(OrmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

KOJIMYECTBA KaJPOB, IPUHATHIX C OLINOKaMH, K OOIEMY YHCITY ITepeIaHHbBIX
SHEPTUM CUT'HANA, IPUXOAAIICHCS Ha OJUH OUT, K CIICKTPAIbHOM IUNIOTHOCTH IIyMa
YHcIa OMMOO0YHBIX OUT K 00IIeMy YUCITy IPHHSATHIX

YHUCIia OMMOOYHBIX OUT K 00IIeMy YHCITy OUT B Kajipe

17)MexaHu3M ynpaBiIeHUS MOIIIHOCTBIO M0 3aMKHYTOMY LUKy 0OpaTHOMN JINHUM CBSA3M BKIIFOUAET B ceO4:
(Ot™MeThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

nepeaavy CUTHAJIOB 110 3aMKHYTOMY ITUKITY

3aMBIKaHHE TIETJIM 00paTHOI CBA3N

HpoLeypy KOPPEKIIMHU YIPaBICHNS MOITHOCThIO HAa 0a30BOM CTaHIINK

OpTaHM3aIMIO YIIPABIIONIEro KaHaua OT 6a30BOI CTAHIIMN K MOOMIILHOM

18)I'1aBHbIIT HEOCTATOK YIIPABICHHUSI MOIIHOCTHIO OOPATHOMN JTMHUK CBSI3H [0 OTKPHITOMY IHKITY 3aKJIFOYAETCS B TOM, YTO:
(OtmeTbTe O/IMH MPABUIILHBIN BAPUAHT OTBETA.)

ypOBeHI: O6paTHOI>i JIMHUU OLICHUBACTCA 11O ypOBHIO MOIIHOCTHU HpHMOﬁ JIMHUHU CBS3HU

Tpe6yeTC$I BBICOKAsA TOYHOCTH I/IBMepeHI/IH MOIIHOCTHU l'IpSIMOFO nu O6paTHOFO KaHaJIOB

HE00X0IUMO TIEPEKITIOYaTh MOIITHOCTD

HEOOXOIUMO OrPaHHYCHHOE BPEMS H3MEPCHHUS MOIITHOCTH

19) YrpaBneHne MOITHOCTBIO TPSIMOM JIMHUN CBSI3M OCYIIECTBIISIETCS C TIOMOIIBIO H3MEPEHHS:
(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )

YPOBHSI IOMEX OT COCEJHUX CTaHLUI

KOJIN4YECTBA COEIUHEHUN

YPOBHS MOIITHOCTH 0OpaTHOI JTMHUM CBSI3H

YaCcTOTHI MOSIBJICHHS OIHOOK

20) ITpu pacnpocTpaHEeHHH CUTHAJIOB [0 MHOTUM Jiyuam 0a3oBast ctaHims B CDMA ucrosb3yer:
(Ot™MeTbTE OJTMH MTPAaBHUIIBHBIN BApHAHT OTBETA.)

BECOBOE CJIOKEHNE MMPUHATHIX CUTHAJIOB

pa3HECeHHE CUTHAJTIOB B IPOCTPAHCTBE

pa3sHECEHHUE 0 4acToTe

BEPOSITHOCTHBIE (PUIIBTPEI

21)B Espore npeo0Onaiaet TeHASHINS pa3paboTKN CUCTEMBI, COBMECTUMOIA C:
(OtmeTbTe OMH NPAaBUIIBHBIN BapHAHT OTBETA. )
GSM




DAMPS
Cdma One
NMT-450

22)CucteMbl TPETHETO TIOKOJICHUSI CTABUIIN LIEJIb 00ECIEYHUTh T10JIb30BATENSIM MOOMIBHON CBS3M XapaKTEPUCTHKH JIydlle, YEM B!
(Ot™MeTbTE ONTMH MTPABHUIIBHEIN BApHAHT OTBETA.)

cetn obmero nons3oBaHus (THOIT)

JIOKaJIbHOH CeTH

rQpoBoii ceTn nHTETpaIbHOTO 00cTy*)uBanus (ISDN)

CIIyTHUKOBOH CETH

23)IIpoext ITU-2000 cTaBun nenbro qocTHYb ckopoctd _ KowuT/c.
(O1™MeTbTE OIMH MIPABUIIBHBIN BApHAHT OTBETA.)

2000

384

144

450

24)Cxopocts _ KOwur/c MoOXeT OBITH NOCTUTHYTa BHYTPH 3[JaHHUS TPH HU3KOWM MOOWIBHOCTH IIOJIB30BATelNs (CKOPOCTHh
nepeMenneHnst 00beKTa 10 3 KM/9ac).

(OT™MeTbTE OAWH NPaBUIILHEIA BAPHAHT OTBETA.)

512

384

2048

144

25) IMT-2000 momkHa B OCHOBHOM OOECIIEYMBATh _ HIMPOKHUX KIIACCOB OOCITYKHBAHHS.
(OT™MeTBTE OAWH NPaBUIIBHEINA BApUAHT OTBETA. )

6

4

8

26) /151 u3nenuii, KOTOpbIe He PadoTAaIOT C CEThI0 KOMMYTAIMH [IAKETOB, a UCMOJBL3YIOT yciyru cetd ISDN, B cuctemax TpeTbero
TIOKOJICHUS TIPEJTaraeTcsi CKOPOCTh YCIIYyTH Kour/c.

(Ot™MeThTE OJIMH MTPABUIIBHBIN BApHAHT OTBETA.)

144

2048

384

32

27)Ycnyra nepefadu pedr B CUCTEMax TPEThETro IIOKOJIECHUSI MOXKeT OBITh Ipe/ICTaBlIeHa Ha ckopoct  Kout/c.
(OrmetbTe OMH NPAaBUIIBHBIN BapHaHT OTBETA.)

384

144

4-32

2048

28) st MmynbTHMeana (BBICOKOH CKOPOCTH) B CUCTEMAaX TPETHETO MOKOJICHUsI peiaraeTcst CKopocTb yenyr  Kowr.
(OtmeTbTe OMH NPAaBHUIIBHBIN BapHAHT OTBETA. )

384

144

2048

32

29)[1nss WCDMA kax /bt pU3HMUeCcKril KaHaJ paCIIMPSIETCs] YHUKAIbHOM M pa3IMuHOMN pacIIUpsIOIIeiics MOCIe0BaTeIbHOCTHIO.
IIpu nepenaue napopmannu ot y31a B k UE ee ckopocTs nepenauu paBHa _ Mumri/c.

(Ot™MeTbTE OJTMH MTPAaBHUIIBHBIN BApHAHT OTBETA.)

4,196

2,048

15

3,84

30)Urto06s1 obecrieunts pexxum npepsiBuctoit nepenaun (DTX - Discontinuous Transmission), min "crsimuit pexxum", B Havaie
Ka)KJIOT0 KaJjpa KaHaJsla NIMPOKOBEIIATEIbHOTO BHI30BA IIEPEaeTCsL:
(OtMeTbTe OIMH NPAaBUIIGHBIN BaApHAHT OTBETA.)




AaKTHBHU3alHsA OOHOBIICHHS JaHHBIX
3arpocC Ha paaAuoCOCAUHCHUC
WHAUKATOP ONOBCHICHUA

BbI3OB paIHOCOCANHCHUSL

31) Ipu xsHmOBEepe Mex Ty 6a30Boii cranmumeii cucreMsl GSM u ceThio HazemHoro goctyna UMTS (UTRAN) komanma XaHI0BEpa

epeaacTecs OT:

(Ot™MeThTE ONTMH MTPABHUIIBHEIN BAPHAHT OTBETA.)

RNC UMTS
y3ma B GSM
CN UMTS
y3na B UTRAN

2.2 TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI'0 00Pa30BaTe/IbHOIO pe3yJbTaTa

[TpoBepsiembIii 0Opa3oBaTeIbHBIN PE3yJIbTAT !

KOZ[ 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHKCHUS KOMIICTCHIIMN

O0pa3oBaTeNbHBIN pe3yNbTaT

IIK - 1.1 OmpenenseTr Ha OCHOBE KapT
TEXHOJIOTUYECKUX MPOLIECCOB
HOCJIEI0BATENBHOCTD U MPOJOKHUTEILHOCT
BBINOJIHEHHS PabOT IPU TEXHUYECKOM
00CITy’)KUBaHHH U PEMOHTE YCTPOIHCTB
TENICKOMMYHHKAIIOHHBIX CHCTEM,
MPOBOJHBIX M OECIIPOBOIHBIX CETEH
JKEJIE3HOIOPOKHOTO TPAHCTIOPTA

OO0yuaromnuiics ymeeT:

- MO KOJOBOI KOMOMHAIIMK M PACIIUPSIONICH MOCIeI0BATENbHOCTEH (POPMHPOBATH
KaHaJbHBIN CHTHAJ B CHCTEME C KOJOBBIM Pa3feeHHEM,

- OTpeAeNaTh MPUHATHIA CHUMBOJ MO TPYNIOBOMY CHUTHAIY U pacUIMpSIOUIeit
MOCJIEZI0BATEIHHOCTH B CUCTEME C PA3IUYHBIMU pa3ieTIeHUSIMHI KaHAIIOB;

- paccuMTaTh KOJ I0 JIMHEHHOMY U HETMHEHHOMY KOJUPOBAHHUIO;

- (hopMHUpOBaTH MOCICIOBATEILHOCTh CUMBOJIOB C MIEPEMEKCHUEM H UCTIPABIIATH
MaKeThl OMIMOOK B MPUHATON KOMOWHAIUY;

- CTPOUTH BpeMEHHbIE TPa()UKH YaCTOTHO-MOTYTHMPOBAHHBIX CUTHAJIOB;

- CTPOUTH BpeMEHHBIE TpapUKH KOJTO-MOYINPOBAHHBIX CUTHAIOB

- pacCUUTHIBATh XapaKTEPUCTUKHA COTOBOH CBS3H;

- paccumTHIBaTh CTPYKTypy OJKBamaizepa IO
XapaKTePUCTHKH KaHAJA CBS3H.

HU3BECTHOM HMMIYJIbCHOU

1) PaccuwmraiiTe mapamMeTphl YACTOTHO-TEPPUTOPHUATHHOTO IIAHUPOBAHHUS B CETSIX MOJIBHO# CBSI3H.

2) Peanusyiite KOIOBOE pa3eicHue

3) OteHUTE YKCIIO TOIB30BATEICH HA COTY
4)  OnTuMH3HpPYHTE CUTHATYPY MIPH KOJOBOM Pa3/ieieHuH
5) Onwummte npoueaypy yrnpasieHust MOIIHOCTRIO B KaHajmax CMC

IIK - 1.1 Onpemenser Ha OCHOBE KapT
TEXHOJIOTHYECKUX HPOLECCOB
MIOCJICIOBATENIBHOCTE M TPOAOJDKUTEIHLHOCTh
BBINIOJIHEHUST  padOT TP TEXHHUYECKOM
0o0CIy)XMBaHMM W  pPEMOHTE  YCTPOMCTB
TENIEKOMMYHHKAIIHOHHBIX CHCTEM,
NPOBOIHBIX M OECIPOBOJHBIX  ceTei

JKCJIC3HOAOPOIKHOI'O TpaHCIIOpTa

OOGyuatonutuiicst BiajeeT:

- HaBBIKaMU Pa0OTHI ¢ MHCTPYMEHTAIBHBIMH cpelncTBamu (Hampumep, Octave,
WIMAP 4G);

- HAaBBIKAMH aHAJIN3a JIJIsI OTPE/ICIICHUS B3aUMOCBSI3U MEXK/IY XapaKTepUCTHKAMHU
KaHaJbHBIX U TPYIIIOBBIX CUTHAJIOB C TAPAMETPAMH CHCTEMBI

- HABBIKAMHU pacuyeTa MOOMIIbHBIX CHCTEM Pa3IMYHbIX TEXHOIOTHI

1) Paccuuraiite mapamMeTpbl JHHHU CBSI3H, UCIOJB3Ys Moiesin Okamypa.
2) TlpousBectr pacyeT MOTEPh MEJICHHBIX 3aMUPAHUH, TIPUBECTH METO/IbI KOMIIEHCAIINH U MTOKA3aTh UX 3()(EKTHBHOCTb.
3) IMpousBecTn pacyer MOTePs IS CIEAYIOIMX MOJIENIEH pacpoCTpaHEHUs paIuoBOIH: Moaelb]Iu, Mojaens XaTa-OKkaMyphl,

moaens COST231,

[IK-1.3 TlpoBomur aHanM3 TEXHHYECKOTO
COCTOSIHMSI ~ DJJEMEHTOB W YCTPOMCTB
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM H CeTed
JKENIE3HOJOPOKHOTO TPAHCIOPTa HAa OCHOBE
UH)KEHEPHBIX PacueTOB IapaMeTPOB Nepeaadn
HaNpaBJSAIOIMX  CUCTEM M B3aUMHBIX
BIMSHUN, TEpeJaTOuYHBIX  XapaKTEPUCTHK
HaNpaBJSIOIIX CUCTEM

OO0yyaronuiicst ymeeT:

- IeNIaTh OIICHKY IMEePCIIEKTUB BHEAPECHHUS TEJICKOMMYHUKAITMOHHBIX YCIIYT;

- pa3pabarbIBaTh IUIAH BHEAPEHUS TEICKOMMYHHUKAIIHOHHBIX YCIIYT;

- BHEJIPATH YCIIYTH T10 TepeIavd JaHHBIX HAa OCHOBE CTaHAapTa OECIIPOBOTHBIX
nokansHEIX cerei: IEEE 802.11,2G-4G;

- IPEIOCTABIIATH YCIIYTH Ha OCHOBE ITEPCOHAIBHBIX CETEeH PaJHOI0CTyIIa

1. TIlIpowm3sBecTH 4YacTOTHOE IUITAHUPOBAHUE B COTOBOM cetr cTanaapTa GSM900 mst M 0a30BBIX CTaHIHMIA IPU
MCIOJIb30BaHUU KiacTepa pasMepHocThio K, it L-ceKTOpHBIX aHTEHH.

2.
3.

OnpenenuTs pagiyc COTH IPH 3aJaHHBIX TapaMeTPax CHCTEMBI.
IIpomsBecTr pacyer moTeph IS CASAYIOMINX MOJIENIEH pacIpOCTpaHEHHs PaTHoBOIIH: MoAenb]In, Momens OkaMypsHl,

Mozenb Xara-Okamypsl, Mmogenb COST231, monens Dpcera, Moaens Yondurmia-Mkeramu.

IIK-1.3 TIpoBoauT aHaJIM3 TEXHHYECKOTO
COCTOSIHHS 2JIEMEHTOB " YCTPOMCTB
TEJICKOMMYHHKAIIMOHHBIX CHCTEM H ceTei

OOyuarontuiicst BiajaeeT:
- METOJMKAMHM PAcyYeTa KaueCTBCHHBIX M KOJMYCCTBEHHBIX XapaKTEPHUCTHK
oKa3arejiel KauecTBa 00CayKMBAHUS TEJACKOMMYHUKAIIMOHHBIX YCIYT




JKCJIC3HOAOPOIKHOI'O TpaHCIOPTa HAa OCHOBEC | - crocobamu OIIpeAC/ICHUSL paGOTOCHOCOGHOCTI/I MpeAOCTABJIACMbIX YCIIYT.
HWHXXCHCPHBIX PACYCTOB MapaMETPOB MEpeAavu | - HaBbIKaMH YHNPABJIICHUA CHOCUUAIN3UPOBAHHBIM TCEJICKOMMYHHUKAIITUOHHBIM
HalpaBJIAIOIIHUX CHCTEM u B3aMMHBIX 060pyﬂ0BaHI/IeM

BHHHHI/Iﬁ, NnepeaaTOYHbIX XapaKTCpUCTUK
HalpaBJIAIOIHNX CUCTEM

1. CdopmupoBaTh 3cKu3HbIH TPoeKT ceTi WiFi.

2. Tlpomssectn mianupoBanue cetu WCDMA.

3. TlpomsBecTH pacdeT OCHOBHBIX XapaKTCPUCTHUK CETH CIIYTHHKOBOW MOOMIIEHOW CBSI3H.

4. TIlpousBecTH MOAEIMPOBAHNE CETH MOOMIIBHOH CBS3U B Cpeie pa3pabOTKH C HCHOIB30BAHUEM COOTBETCTBYIOIINX
mozeneit s WiMAX.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)

2.3. Hepe'leHL BOITPOCOB /IUIA IIOATOTOBKHA 06yqamumxcﬂ K l'[pOMG)KyTO‘lHOifI arrecranmuu

Mopynsuus Kak IepeHOC CUTHAJIA IO CIEKTPY.

JluckpeTHas MOAYIIALMSL.

CurnanbHo-ko110Bble KoHCTpykuuH (CKK) B rayccoBoM kaHase.

Amnanus 61oxoBbix CKK B B rayccoBom kaHaue.

Anamms ceeprounsix CKK B B rayccoBoM kaHaie.

Mopenb kaHana ¢ MeXCUMBOJILHOHN nHTepdepenuuneii (MCU).

AHanu3 NpoIyckHoi cnocoOHocTu kanana ¢ MCH.

[Toctpoerne CKK mnst kanana c MCU u nepemenasivu apamerpamu (OFDM).
AHanu3 JIMHEHHBIX, HUKIMIECKUX, OJIOKOBBIX KOIOB.

AHanu3 cxeMbl KOPPEKTUPYIOLIEr0 KOAUPOBaHUA U Aekonuposanus B crannapte IEEE 802.3xx.
Texuonoruu Bluetooth, IEEE 802.15.3(4): TexHuYecKHe XapaKTEPUCTHKH, apXUTEKTYPa,
CTPYKTYpa MaKeTOB, IPUHIHUIB! ()YHKINOHUPOBAHHUSI.

CrangapThl TOPOJCKUX ceTel mupokonoaocHoro paauonocryna IEEE 802.16.
Crpykrypa pusuueckoro MAC — ypoBHeii.

ITpuHIUIE Dpe10CTaBICHHS KaHATIBHBIX PECYPCOB, CTPYKTYpPa KaJIpoB.

Mesh — ceTn: KOHGHUTYpHPOBaHHE CETH U yIpaBJICHHE KaHAJIEHBIMU PECYpPCaMH.
MHOroCTaHIIMOHHBIH JOCTYI € KOJOBBIM pa3/ieIeHUEM.

CDMA. ®ynxniuu Youmia.

OCHOBBI MOJIETUPOBAHUS PACTIPOCTPAHEHUS PaIMHOBOIIH.

Mopens kaHala epenayy B CeTsIX MOOMIIBHON CBSI3H

Opranuzanys kaHajuoB B crangapte GSM.(bpeiiM, MyabTudpeiiM u T.1.)
CDMA. HeoproroHalibHbIe IICEBAOCTYyYalHbIC (QYHKIHH.

Crpykrypa cetu CDMA.

Cucrema UMTS. Apxurextypa cucteMsl. [loabp3oBatenbckoe 000pyLoBaHUe.
Cucrema LTE. Apxutektypa cucremsl. [Toabp3oBaTenibckoe 000pyIoBaHueE.

3. MeToau4eckne MaTepuaJibl, ONpeaAe/solue NPoueaypy H KpUTePpUH OLeHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI IIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmMupoBaHus OLIEHOK 110 0TBETAM HA BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUI

- OICHKa <«OTJIUYHO» BBICTABIACTCA 06yqa}0meMyC$[, €CJIM KOJIMYCCTBO IPaBUIIBHBIX OTBCTOB HaA

Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OI€CHKAa «X0POII0>» BEICTABIACTCA 06y11a}0meMyC$[, €CJIM KOJIMYCCTBO MMPABUJIBHBIX OTBCTOB HA BOIIPOCHI

— 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLCHKa «YAOBJIETBOPUTEJIbHO» BBICTABIISACTCA 06yqa}0meMycs{, €CIIM KOJIMYECTBO IIPAaBUJIBHBIX

OTBETOB Ha T€CTOBBIE BOMPOCHI —/5—60 % 0T 001Iero 06bMa 3aJaHHBIX BOIIPOCOB,;

- OLCHKa «HEYAOBJECTBOPHUTC/IBbHO0» BBICTABIIACTCA 06yqa}omeMyc;I, €CJIM KOJIMYECTBO IIPAaBUJIBHBIX

oTBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanus OieHOK MO pe3yJbTaTaM BbINOJIHEHUS 3aIaHU




«OTAHYIHO/32UTEHO0» — CTABUTCS 3a pa0dOTY, BBHIIIOJHEHHYIO ITOJTHOCTBIO 0€3 OMMOOK U HEJ0YCTOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUH B HEll He Ooliee
OJTHOM HEerpyOoi OMMOKHU M OJTHOTO HeJoueTa, He Oosee Tpex HeT0UYETOB.

«Y10BJIETBOPHUTEIBHO/3a4TEH0» — CTABUTCS 32 PabOTYy, €clU O00yJYaIONIUIiCs MPAaBUIBHO BBITIOIHIII HE
MeHee 2/3 Bcell paboThl WM JIOMYCTHII He Oojiee OHOM TpyOoi OmMOKM M IBYX HEIOYETOB, HE OoJiee OJTHOM
rpy0oii u omHO# HerpyOoii ommOku, He Oojee Tpex HerpyoObIX OIMOOK, OAHON HErpyO0oW OMIMOKH U JIBYX
HEJI0YETOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4TEHO» — CTAaBUTCA 3a Pa0OTy, €CIM YHCIO OMMOOK M HEJ0YETOB
MIPEBBICKIIO HOPMY JUTSI OIIEHKH «YOBJICTBOPUTEIBHO)» MU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- epybvie owubOKY. He3HaHUe OCHOBHLIX NOHSMUL, NPAGUIL, HOPM, HE3HAHUE NPUEeMO8 pPeuleHus 3a0ady,
OWUOKYU, NOKA3bIBATOWUE HENPABUIbHOE NOHUMAHUE YC08USL NPEON0NHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- HeOoYembvl.: HePAYUOHAbHbIEe NPUEMbL 8bINOJIHEHUS 3A0AHUsL, OMOEbHbLE NOZPEUHOCMU 8 (POPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kpurtepun ¢popMmupoBaHus OlleHOK 110 324€Ty € OLEHKOM

«OTIMYHO» — CTYAEHT IpHOOpen HEOOXOIMMBbIE YMEHHS U HaBBIKH, MPOJEMOHCTPUPOBAT HAaBBIK
IIPAKTUYECKOIO IPUMEHEHUS MOIyUYE€HHBIX 3HaHUH, HE TOIMYCTUI JIOTHUECKUX U (PaKTHUECKUX OLIMOOK.

«Xopomo» — CTyIeHT npuoOpen HEoOXOAMMbIE YMEHHS W HaBBIKH, IPOAEMOHCTPUPOBAJl HABBIK
IIPAKTUYECKOI0 IPUMEHEHUS MOIYUYE€HHBIX 3HAHUH; TOIMYCTUI HE3HAYUTEIbHbBIC OIINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJCHT JOIYCTHJI CYILIECTBEHHBIE OILINOKH.

«HeynoBJIeTBOPUTEJIBHO» — CTYJICHT JEMOHCTPUPYET (parMeHTapHble 3HAHHUS H3y4aeMoro Kypca,
OTCYTCTBYIOT HEOOXOIUMBIE YMEHUS U HABBIKH, JIOMYIICHBI IPyObIe OIIHOKH.
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