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ABSTRACT

Bachelor’s degree in 11.03.02 “Infocommunication technologies and
communication systems”
Study profile: “Communication and radio-access systems”
Course title: "Microprocessors and digital processing of signals of a radio
communication”
Variable part of Block 1, 6 credits
Instructor: V.P. Aksenov, associate professor of the Electronics and
Communication Systems department, Engineering School of Far Eastern Federal
University.
communication;
At the beginning of the course a student should be able to:
« work with simple measuring instruments for measuring electrical
quantities;
« to carry out planning, analysis, reflection, self-evaluation of its activities;
 work with reference literature, instructions;
 formalize the results of their activities, present them at the modern level;
« work with various sources of information: books, textbooks, reference
books, qualifiers, encyclopedias, catalogs, dictionaries, the Internet;
« to search, extract, systematize, analyze and select information necessary for
the solution of educational tasks, organize, transform, preserve and transmit it;
« use information devices;
« apply information and telecommunication technologies for the solution of
educational tasks: audio and video recording, e-mail, Internet.
 work in a group, search for and find compromises;
* be aware of the existence of certain requirements for the product of its
activities.

Learning outcomes:



Specific Professional Competences:

SPC -2 - ability to carry out acceptance and development of the entered
equipment according to the existing standards

SPC -19 - readiness for the organization of works on practical use and
introduction of results of researches.

Course description: The contents of discipline covers the formation of
students' ideas about the mobile systems of modern systems of a radio
communication. The modern systems of a mobile systems - cellular, satellite
networks transfer and reception of digital information.

Development of digital methods of information transfer in mobile networks
demands application of effective methods of use of a radio-frequency resource.
The general tendency is transition of radio frequencies from units of gigahertzes to
tens of gigahertzes. In this area of radio frequencies the maximum speed of transfer
- tens of megabits a second is reached.

The expert needs to know the principles of territorial and frequency planning
of cellular network; standard blocks of the block diagram of mobile network
without which high-speed data transmission of a cellular radio communication is
impossible.

Content of discipline covers the following circle of questions: generations of
mobile communication, their difference by methods of multiple access, the applied
standards for realization of a cellular, trunking and satellite radio communication,
the GSM, UMTS, LTE standards, structure of the equipment of network,
calculation of the served area of cellular communication, the principle of reuse of
frequencies, probability of refusal in service, the capacity of mobile network, the
organization of frequency and temporary communication channels within the
allocated range of frequencies for one base station and for all network, the capacity
of cellular network.

Main course literature:
1. Dinges S.I. Equipment of mobile communication systems [Electronic

resource]: study guide / Dinges Sl - Electron. text data.— M .: Moscow Technical
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University of Communications and Informatics, 2016.— 47 c¢.— Access mode:
http://www.iprbookshop.ru/61747.html

2. Mikushin A.V. Circuit design of mobile radio stations [Electronic
resource]: monograph / Mikushin AV, Sedinin VI - Electron. text data.—
Novosibirsk: Siberian State University of Telecommunications and Informatics,
2016. — 288 p.— Access mode: http://www.iprbookshop.ru/69559.html

3. Shinakov Yu.S. Formation and signal processing in mobile

communication systems with OFDM technology (simulation modeling in the
MATLAB & SIMULINK system) (MatLab 2011a) [Electronic resource]:
workshop No. 30 / - Electron. text data.— M .. Moscow Technical University of
Communications and Informatics, 2014.— 22 c¢— Access mode:
http://www.iprbookshop.ru/63369.html

4. Logvinov V.V. Receivers of fixed and mobile communication systems
[Electronic resource]: a tutorial / Logvinov V.V.— Electron. text data.— M .:
SOLON-PRESS, 2016.— 816 c— Access mode:
http://www.iprbookshop.ru/53840.html

5. Berlin A.N. Cellular communication systems [Electronic resource]: study
guide / / Berlin, AN — Electron. text data— M .: Internet University of
Information Technologies (INTUIT), 2016.— 430 c¢ .— Access mode:
http://www.iprbookshop.ru/52177.html

Form of final knowledge control: exam.
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AHHOTAIMSA

Hucrummaa «MOOWIBHBIE CHUCTEMBI PaJAMOCBI3W» TPEIHA3HAYCHA IS
HarnpasyieHus 11.03.02 MapokoMMyHHUKAITMOHHBIE TEXHOJOTHH M CUCTEMBI CBSI3H.
TpynoeMKOCTh AUCHUIUIMHBI 6 3a4eTHBIX eauHuIll, 216 akajgeMHuecKux 4acoB.
Y4eOHBIM IIAHOM TpeayCMOTpeHbI Jiekiun (36/12 yacoB), 1abopaTopHbIC paOOTHI
(36/0 gacoB), npakrtuueckue 3aHaTus (36/14 dacoB), caMocTosATelIbHas padbora
crynenta (108/190 wacoB, u3 Hux 27/9 uyacoB Ha TOATOTOBKY K 3K3aMEHY.).
JlaHHasi UCUMIUIMHA BXOAWT B OJIOK BApUATUBHBIX IUCIUIUIMH IO BBIOOpY.
JucnuninHa peanusyeTcst Ha 4 Kypce B 7 ceMecTpe.

Hucrummaa  «MoOUIIBHBIE  CHCTEMBI  PaWoOCBsI3W»  Oa3upyeTcs Ha
MOJATOTOBKE, KOTOPYIO CTYACHTHl TMOJY4YaloT TNpU U3YYCHUH JUCHUTUINH:
«Muxkponporeccoppl 1  muppoBas 0o0padOTKa CHUTHAJIOB  PaJUOCBI3NY,
«BpruucIuTeIbHAS TEXHUKAY, « DIIEKTPOHUKA.

ConepxaHue JTUCHUIUIMHBI OXBATHIBACT CIEAYIOMIMM KPYr BOIPOCOB:
MOKOJICHWSI MOOWJIBHOM CBSI3W, WX OTJIMYMS [0 METOJaM MHOYKECTBEHHOTO
JIOCTYyTIA, TIPUMEHSIEMbIE CTaHJAPTHI JJIs peaju3alliid COTOBOW, TPAHKHMHTOBON U
CIIyTHUKOBOW pamuocss3u, cranaaptel GSM, UMTS, LTE, coctaB o6opynoBanus
CETH, pacyeT OOCITy)KMBAeMOU IUIONIAA COTOBOW CBS3HM, MPUHIIAI TOBTOPHOTO
UCIIOJIb30BAHUSI YACTOT, BEPOSATHOCTh OTKa3a B OOCITYXKUBAaHUM, TPOIYCKHAs
CIIOCOOHOCTh MOOMJIBHOW CETH, OPTaHM3aIlis YaCTOTHBIX W BPEMEHHBIX KaHAJIOB
CBSI3M B IPEJIeNiax BHIJCICHHOIO JIMara3oHa 4acToT Jisi OHOW 0a30BOW CTAHIIMH U
JIJI BCEM CETH, EMKOCTb COTOBOM CETH.

Iean - 1ath 00yJarOIIMMCS 3HAHUS, YMEHHUS U Pa3BUTh HABBIKH, JAFOIIHC
UM BO3MOKHOCTH TMPOCKTHUPOBATh M JKCIUTYaTUPOBATh YCTPONCTBA MOOMIIBHBIX
cucteM paauocBsizu. CoBpeMEHHBIE CHCTEMBI PAJAWOCBI3U - COTOBBIC,
CIIyTHHKOBBIC CETH — MCIOJB3YIOT Y3KOIOJOCHBIE M ITHMPOKOIOJIOCHBIC KaHAIIbI
CBSI3M JIJIS TIepeIauu U prema mudpoBoi nHbopMaIum.

Pa3zButre nudpoBeIX METONOB Nepeaadyn HHGopMaIui B MOOUIIBHBIX CETAX

TpeOyeT mpuMeHeHHsI 3(PPEKTUBHBIX METOJOB HCIOJb30BAHUS PAAHMOYACTOTHOTO



pecypca. OOuieil TeHACHIMEN SBISETCS TNEepexoi paauodyacToT OT E€IUHUIL
rurarepiy 0 JIeCATKOB rurarepi. B 3Toil 00iactv paaMovacToT JOCTUTaeTcCs
MaKCUMaJIbHasl CKOPOCTh TIEPEIauu - IECITKH METaOUT B CEKYHTY.

CtpeMieHue K YBEIMYEHHIO CKOPOCTH Iepedauyd JaHHBIX B CHCTeMax
MOOWJIBHOW CBSI3W W TIOBBIIIEHUIO JTOCTOBEPHOCTH TiepenaBaeMoil MH(opMaIn
TpeOyeT pa3pabOoTKu M BHEAPCHUS MHOTOAHTCHHBIX CHCTEM TEpelIadd U MprueMa
1 peann3anun pasHeceHHoro npuema MIMO. Paccrosinus mexay 0a3oBBIMH
CTaHILUSIMU TTOCTEIIEHHO YMEHBIIIAIOTCS U COCTABIISIIOT MEHEE KIJIOMETPA.

Crnenuanvcty HEOOXOIUMO 3HATh MPUHIIUIBI TEPPUTOPUATHEHO-UYACTOTHOTO
IUTAHUPOBAHUSI COTOBOM CETH; THIOBBIC OJIOKH CTPYKTYPHOM CXEMbl MOOMJIBHOU
ceTH, 0e3 KOTOPhIX HEBO3MO>KHA BBICOKOCKOPOCTHAsI Tepejadya JaHHBIX COTOBOM
paauocBsizu. Metoapl pacyeTa HEOOXOJUMOTO OTHOIIEHUS CUTHAI-TIOMEXa IS
JOCTHKEHHUSI TMPUEMJIEMOr0 KadecTBa MpHeMa paauocurHana. [IpuduHs
MOSIBJICHUSI CHUCTEMHBIX TOMEX U MX BIUSHUE Ha KadeCTBO OOCITY>KUBaHUSA
aOOHEHTOB CETH.

3anayu:

e chopmupoBaTh y OOydYalOIIUXCA TMPEJACTABICHUE O HaNpaBICHUIX
pa3BUTHS TEXHUKU MOOUIBHOM CBSI3U, €€ CETEBBIX KOMIIOHEHTOB, O MPUMEHEHUU
METOJI0B aMILTUTYAHOU U (H)a30BON MAHUIYJISIUU JIJIs peayiu3allii MPUEMHUKOB C
rapaHTUPOBAHHBIM MHUHUMAJIbHBIM OTHOIIIEHUEM CUTHAI-TIOMEXa,

® JaTh KOMIUIEKC 0a30BBbIX TEOPETHMUYECKHMX 3HAHMM 0 crnocobax
TEXHUUYECKOM peaau3aiii U MEeTOJaX MHOKECTBEHHOI'O JOCTYIa B CETAX BTOPOTO,
TPETHETO M YETBEPTOTO MOKOJICHHS, COBPEMEHHON TEXHUYECKOM dJIEMEHTHOM 0aze
B PaIMONPUEMHON U MIEPEAIOIIEN annapaType;

e 1aTh 0a30BbIE 3HAHHS TI0 APXUTEKTYpPE MOOWIBHBIX PATUOCUCTEM, O
MPUHIINIAX IJIaHUupoBaHus ceTeit cranmaproB GSM, UMTS, LTE;

B pe3ynbraTte nzydeHus Kypca CTYJ€HTHI JOJIKHbI 3HATh:

® BHUJIBI U TIOKOJICHUSI MOOWIILHOM PaglOCBs3H, 00JACTH UX TEXHUYECKOTO
IPUMEHEHUS;

® CTPYKTypHBIE cXeMbl ceTelt cranaaptoB GSM, UMTS, LTE;
7



® TIPUHITUIIBI TEPPUTOPHUATHHO-YACTOTHOTO TJIAHUPOBAHMS COTOBOM CETH;

® METOJBI pacueTa YpOBHs MIPUHUMAEMOTO CUTHAJIA B MOOWJIPHON CTAHIINH,
HaXOJIAIIEHCs Ha 3aJJAaHHOM PAacCTOSIHUU OT 0a30BOM CTaHIIUU;

® MOJICTIU PaCpOCTPAHEHUs PaJUOCUTHAIA, MPUMEHSIEMbIE B COTOBOU CBSI3U
B COOTBETCTBUU C MEXIYHAPOIHBIMU PEKOMEHIAIUSIMHU.

® METOAbl pacyeTa OTHOUICHUS CHUTHAJ-TIOMEXa [0 AMIHUPUYECKUM
dbopMynaM cO CTENEHHOW 3aBUCHUMOCTHIO OCJabNeHHs paJdOoCHTHaia OT
PACCTOSTHUSI MEXKAY TIEPEAATUNKOM U IPUEMHUKOM;

® METO/bl IMOBBIINICHHUS] OTHOIIEHUSI CUTHAI-TIOMEXa 3a CUET MPUMEHEHUs
HaIlpaBJICHHBIX aHTCHH,

® METO/bl MAHUITYJISIINH, IPUMEHSIEMBIC B CETIX MOOMIILHOM CBSI3H,

e MeToabl MHOXKeCTBeHHOTO nocTynma FDMA, TDMA, CDMA, OFDMA.

B pe3ynbrate npakTHUecKoro u3y4eHus TUCIUIUTAHBI CTYICHT JIOJDKEH YMETh:

® AHAM3UPOBATH OCHOBHBIEC XaPAKTEPUCTUKU CETE MOOMITLHOM CBSI3U,

® TPOBOIUTH U3MEPEHUS YPOBHS MMPUHUMAEMOT0 CUTHANIA B MpreMHuKe MS;

® pacCUMTHIBATH YPOBEHb NPUHMMAEMOIO CHIHaJla B MOOWJIBHOM CTaHLMH,
HaXOJISIICHCS Ha 33 JAHHOM PACCTOSIHUM OT 0a30BOM CTaHITUH,

® paCCUMTHIBATH BEPOSITHOCTH OTKa3a B OOCITY>KUBaHUH a0OHEHTa COTOBOM CETH;

e paspabaTbiBaTh IUIAH PACMOJIOKEHUS] 0a30BbIX CTAHIMIA CHCTEM BTOPOIO,
TPETHETO 1 YETBEPTOI'O MOKOJIEHUS] COTOBOM CBSI3M.

® pACCUMTHIBATH OTHOIICHHE CUTHAJ-TIOMEXa B MOOWIHHOW CTaHIMM TIPU
3aJIaHHOM PacCIOIOKEHUH 0A30BbIX CTAHIIMI

Jliist yenenrHoro u3ydeHust AucuIuinabl « MHpopManinoHHbie TEXHOJIOTHH B
WHOOKOMMYHUKAIMAX» Y O0O0y4aroluxcsi JOJDKHBI  ObITh  C(HOPMHUPOBAHBI
CJIEAYIONINE TTPEeABAPUTEIbLHBIC KOMITIETCHINN

e yMeHHE paboTaTh C MPOCTEHITMMHU W3MEPUTEIBHBIMU MPUOOpaMU s
WU3MEPCHUS JICKTPUICCKUX BEITMUNH;

e YMEHHE OCYIICCTBIISITH IJIAHUPOBAHUE, aHATN3, PE(PIICKCUIO, CAMOOIICHKY

CBOEH JIeATEILHOCTH,



e yMeHue paboTaTh CO CIIPABOYHOU JTUTEPATYPOM, HHCTPYKIUSIMU;

e yMeHHuEe 0pOpPMUTH pe3yJbTaThl CBOCH ACATEIBHOCTHU, MPEJICTABUTh UX Ha
COBPEMEHHOM YpPOBHE;

e BIIQJICTh HABBIKAMU pa0OTHI C PA3IMYHBIMU HUCTOYHUKAMH WH(OpMaIuu:
KHUTaMH, y4yeOHUKaMH, CIPaBOYHUKAMHU, OIPEACTUTENSIMU, SHUUKIONEIUIMHU,
Karajoramu, cioBapsimu, IHTepHeT;

e CaMOCTOSITEJIbHO UCKaTh, U3BJIEKATh, CUCTEMATU3UPOBATH, AaHATTU3UPOBATH
U OTOMpaTh HEOOXOAMMYIO Ui peIIeHUs Yy4eOHBIX 3aJad  HH(POpMAIHIO,
OpraHU30BbIBATh, IPEOOPA30BHIBATEH, COXPAHITH U MEpEIaBaTh €¢;

e BJIAQJICTh HABBIKAMU UCIIOJIH30BaHUS HUHPOPMAIIMOHHBIX YCTPOUCTB;

e MPUMEHATH IS pEIICHWS YyYeOHbIX 3amad  HMHQPOPMAIMOHHBIE U
TEJICKOMMYHUKAIIMOHHBIE TEXHOJIOTMM: ayJu0 M BHJIE03aMUCh, JJIEKTPOHHYIO
nouty, IHTEepHET.

e yMeHHe paboTaTh B IPyIIE, UCKATh U HAXOAUTh KOMIIPOMHUCCHI;

e OCO3HAHHE HAJIWYMS ONpPEJEICHHbIX TpeOOBaHUM K MPOIYKTY CBOEH
JESITEIBHOCTH.

B pesynpraTe uW3ydeHus JaHHOM AWCIHUIUIMHBL Yy  OOYYarOIIMXCS
dbopmupyroTca cieaypomme oomenpodeccuoHanbHble U IpodeccuoHaIbHbIe

KOMIETEHIIUU (3JIEMEHThI KOMIETEHIIUN).

Kon n ¢popmyupoBka Artansl popMHPOBAHUS KOMIIETEHIIHH
KOMIIETeHIHH
TEXHUYECKHE CPEICTBA MOOMIBHOM CBSI3H;
HPUHIUITEI YaCTOTHOTO TNIAHUPOBAHMS MOOMIIBHBIX
ceTen,
3HaeT
BIIMSTHUE HANPABIEHHOCTH U KOd((HUIMEHTa yCHICHUS
IK-2 - criocoGHOCTR aHTEHHBI HA OTHOIICHNE CUTHANI-TToMexa MS.
OCYIIECTBIIATh
IPUEMKY B OCBOCHHE
OLICHUBATh MUHUMAJIBHOE KOJINYECTBO 0A30BBIX
BBOJIIMOTO N
CTaHINH;
o0opynoBaHus B ..
VYmeer IUTAaHUPOBATh PACIIONOKEHHE 0a30BBIX CTAHIINIA;
COOTBETCTBHH C
N HIPUMEHSTh MOJIEIH PACIIPOCTPAHEHHS PaJUOCHTHAIIA.
AEHCTBYIOIUMHU
HOpMaTHBaMHU
HaBBIKaMH PabOTHI C MpOrpaMMaMi cMapT(HOHOB AT
Brageer | OUCHHUBAHIA IAPAMETPOB NPHHIMACMOTO CHTHAJIA,
HaBBIKaMH BBIOOpa IHarpaMMbl HAIIPaBICHHOCTH
aHTCHH,




ITK-19 roroBHOCTH K
OpraHm3aIiu padoT 1o
MIPAKTUIECKOMY
HCIIOJI30BAHUIO U
BHEJIPCHUIO
pe3yIbTaToB
HCCIICTOBAHUM

3Haer

HATPABIICHUS PA3BUTHS TEXHUYECKUX CPEIICTB
MOOWIILHON CBS3H,

npeumMyIiecTBa u Hepoctatku cucrem 2G,3G,4G;
npo0JeMbl paboThl ceTelt B quanaszone g0 1 [T

B CBSI3U C 3aHATOCTBIO AMANAa30HA APYTUMHU
CHCTEMAaMH,

MIPEUMYIIIECTBA UCTIOIB30BaAHMUS CKAHUPYIOIIUX
aQHTEHH C JUarpaMMOi HaINlpaBJICHHOCTH B €IMHUIIBI
rpaaycos.

VYmeer

aHAJIM3UPOBATh HArPy3Ky MOOUIIbHON CUCTEMBI,
MIPOBOJIUTH MOHUTOPHUHT pabOTaIOIIEH CeTH 1
aHAJIM3UPOBATH COCTOSIHUE CETU I10 Pe3yJibTaTaM
HM3MEPEHHUI;

MU3MEPSITH MOJOCH YACTOTHBIX KAHAJIOB B pe3yJIbTaTe
CKaHMPOBAHHMS B 33JJaHHOM YaCTOTHOM JIMAITa30HeE.

Bnaneer

HaBBIKAMHU pabOTHI CO CIPABOYHON MH(POPMALIUEH,
HE00X0AUMOM AJ1s MpoBeeHHsI 1a00paTOPHBIX PaboOT
Y COCTABJICHUS OTYETOB;

npreMamu BbIOOpa M MPUMEHEHUSI Pa3InYHbIX
MOJIEJIEH pacIpOCTPaHEHUs PaJUOCUTHAIIA
IIPUMEHUTEIBHO K ITOJIyYEHHBIM PE3yJIbTaTaM
U3MEPEHUS.

I[J'ISI (1)OpMI/Ip0BaHI/I$I BBIICYKAa3aHHBIX KOMHGTCHHHﬁ B paMKax AVCHUIIIINHBI

«MoOHUIIbHBIE CHCTEMBI PAaanOCBA3ZN» TPUMCHATOTCA CICAYIOINC METOAbI

AKTUBHOTO/ HHTEPAKTHUBHOTO OOYUEHHUS: TIPOOIEMHAs JICKITUS, TUCKYCCHSI.
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|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
(36/12 gac., B Tom unciae 18/0 ¢ mcnojib30BaHHEM METOI0B AKTHBHOI'0
00yJeHHs)

Mogayasb 1. CucTeMbl MOOWIBHOM CBSI3H BTOPOTO IMOKOJICHUS

Paznea 1. ObecneyeHne MUHHMAJBHOIO OTHOIIEHUsSI CUTHAJ TOMeXa B
ceTsix MOOMJIbHOM cBsi3H (8/3 uac.)

Tema 1. Buasl moomiabHoii cBszu (1/0,5 gac.)

Bunmet  MoOWIBHOW  CBSI3M: COTOBas, TPAHKWHTOBAas, CITyTHUKOBAS,
NEHDKUHTOBAsT PaIUOCB3b. XapaKTePUCTHKA dTHX BHJIOB CBsI3U. OTIMYHUTEIbHBIC
ocoOeHHOCTH. MeToapl MHOXKecTBeHHOro pgoctynma FDMA, TDMA, CDMA,
OFDMA B cetsax moaBmwkHOW CBsi3U. CIIyTHUKOBBIE CHCTEMbI MOOMJIBHOW CBSI3H.
XapakTepuCTUKH CIyTHUKOBBIX cuctem Orbcomm, Inmarsat-P, Globalstar,
Teledesic, Iridium. IIpeumyrecTBa HU3KOOPOUTAIBLHBIX CITYyTHUKOBBIX CHCTEM.

Tema 2. YacTOTHO-TEpPUTOPHAJIbHOE IJIAHUPOBAHHME COTOBBIX ceTeil
paauocsssu (2/0,5 vac.)

YacTOTHO-TEpPUTOPHAIILHOES  TUIAHUPOBAHWE COTOBOM CETH  BTOPOTO
nokosieHusl. Jlenenue oOCTy)KMBaeMOW TEPPUTOPUM HA COTBI M CEKTOPHI.
3amuTHbI WHTEpBald. HeoOxomumplii 4acTOTHBIA pecypc ceTu. KommdecTtBo
MeIaronuX 0a30BbIX CTAHITUHN TPH JEICHUN TEPPUTOPHUHN HA COTHI U CEKTOPHI.

Tema 3. YpoBeHb NpuHUMaeMoOro paauocurnaia (2/1 gac.)

YpoBeHb NMPUHUMACMOTO PAAMOCUTHANIA 0a30BOW CTAHIIMU W MOOWMIILHOTO
npueMHUKa. J[Mama3oH W3MEHEHHUs CTENCHW OCHIalJeHHS N paJrocuTHaNa TpH
M3MEHECHHH penbeda MecTHOCTH. BBIOOp cTernmeHW ociabieHus Ha HadyaabHOM
JTare pacuera BO BPEMsS IMPOCKTHPOBAHUS CETH. YUET M3MEPEHHOTO 3HAYCHUS
CTCTICHU OCJIAa0JCHUS B KOMITBIOTEPHBIX IIporpaMMmax TpH MOJCITUPOBAHHUH
COTOBOU CETH.

Tema 4. Boioop kosmmyecTBa cekTopoB B cote (1/0,5 vac.)

OTHONIEHWE  CUTHAJI-TIOMEXa COTOBOM CETH  BTOPOTO  TTOKOJICHHS.

Omnpenenenue ocnabaeHUs: paAMOCUTHANIA Yepe3 HOPMUPOBAHHbBIE KOI(DPHUIIMEHTHI
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C TIOMOIIBbIO cTeneHHOW (GyHKIMU. OTHOIIEHWE CUTHAJI-TIOMEeXa ISl KOJIMYeCTBa
ceKTopoB B coTe — 1, 3 u 6. OCHOBHBIE TIapaMEeTphl, BIMUSIONIME HAa OTHOIIECHUE
CUTHAJI-TIOMEXAa B COTOBOM CETH: Pa3MEPHOCTh KJacTepa, 3allUTHBIA WHTEpBal,
CTeNeHb OciabJieHus paauocurHaiga. HeBO3MOXHOCTh yBETWYEHHUS] OTHOIICHUS
CUTHAJI-TIOMEXA 3a CYET MOBBIIICHUSI MOLTHOCTH NIepeAaTyrKa 0a30BOM CTaHIUU.

Tema 5. JDMnupuuyeckue MOAeJN PACNPOCTPAHEHUS PAJAMOCUTHAJA
(2/0,5 uac.)

OMIUpUYECKHE MOJACIH PACIPOCTPAHCHUS PAJUOCUTHAIA, PEKOMEHTyEMbIE
MpY TUIAHUPOBAHUU COTOBOW CETH ISl pacyeTa YPOBHS CHUTHAJIA B TOYKE MpHUEMA.
Mopens Okamypa-Xata, Mogensr COST231- Xara, Moaens Yonduma — Mkeramu.
VYcnoBus npumenenuss ¢opmyn. Ilpumep >SKCEpUMEHTATBHO OMPEACICHHBIX
YPOBHEH paJiMOCUTHAJIA, XapaKTEPU3YIOIIMX YBEPECHHBINM MPHUEM M MOTEPIO CBS3HU

st crangapra GSM.

Paznen II. CucreMbl MOOMJILHOW CBSI3M ¢ BPEMEHHBLIM pa3/iejleHHeM
kaHaJioB cBsiz3u TDMA (8/3 uac.)

Tema 6. Opranuszanusi KaHAJ0B paguocBs3u ctanaapra GSM (2/1 gac.)

Crangapt GSM. OcHoBHbIE TIapaMeTpsl U yciryru. OpraHnusainus KaHaloB
paguoCBA3M C  TMOMOIIBKD  YAaCTOTHO  BPEMEHHOM  Marpuubl.  MeTtoasl
MHOkecTBeHHOTO noctyna FDMA, TDMA cranpapra GSM. Hymepanus kaHanoB
cBs3U. MeIeHHbIe CKauKH 110 YacTOTE.

Tema 7. ®usuyeckue M JOrMYeCKHEe KAHAJIbI PAIUOCBA3M CTaHAAPTA
GSM (2/0,5 uac.)

dusnuecknue KaHaibl paguocBs3zu  crangapra  GSM.  Opranuzanus
bu3MYecKuX  KaHAJIOB  PAJMOCBSI3M, WX  XapakTepuctuku. KommdecTBo
OJIHOBPEMEHHO pa3roBapUBarOIIMX a00HEHTOB ceTu. KoinuecTBo KaHAIOB CBS3U
0a30BOM CTAHIINH.

Jlornueckue KaHaibl paauocBszu  cranpapra GSM.  Opranuzanus
JIOTUYECKUX KaHAJIOB paJuOCBs3M, HMX Xapakrtepuctuku. [lpumep mnepenauu

MyJIBTHKAJpa [0 KaHay ciaydaiiHoro qocryna RACH
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Tema 8. OGopyaoBaHue THIIOBOI ccTeMBbI cOTOBOI cBsi3u (2/0,5 yac.)

CoctaB 000pylnOBaHUS TUIIOBOM CHCTEMBI COTOBOM CBSI3M BTOPOTO
nokosnieHus. Ha3HaueHuwe »sneMeHTOB ceTh. AJroput™M (yHKIHOHUPOBAHUS
TUIIOBOM COTOBOM CETH.

Aytentudukamust B cetu GSM. Ha3naueHue u ainroputM MpPOBEICHUS
ayTeHTU(UKAUU. YCJIOBHE YCIEUIHOTO MPOXOXKACHUA AayTeHTHU(UKALUH.
Bo3moskHbIE MpUYMHBI OTKa3a AOMYCKA K CETH 3apETUCTPUPOBAHHOTO a0OHEHTA.

udposanue B cetn GSM.

Tema 9. Moayasitop GMSK (1/0,5 gac.)

Mopynarop GMSK crangapra GSM. CTpykTypHas cxema MOJIYJSITOpA.
dopMupoBaHUE YacTOThI TepenaTyukoM. KonndecTBO pa3muyHbIX KOMOMHAIUN
BBIXOJIHOTO CHUTHajla MOJYJISITOpA, YPaBHEHUsI CUTHAJIOB. [IpuHIUI nemomynsnuu
CUTHAJIa B IPUEMHUKE.

Tema 10. Paguounrtepdeiic EDGE (1/0,5 gac.)

Pamunountepdeitc EDGE. Hasznauenne EDGE, wmeron wmanumymsiun.
CkopocTh nepenadr JaHHBIX. ABTOMAaTh4yecKas HAaCTpOMKa CKOPOCTH Iepenadu

uHdopMaIuu.

Paznen III. BepositHocTh omm0ok BER B kaHajax CBSI3M M €MKOCTb
MOOMIILHOI ceTH (6/2 vac.)

Tema 11. OTHOmIeHHe curHAJ/MoMexa (2/1 gac.)

OtHomieHne curHajg/momMexa B IMGPOBBIX KaHamax cBss3u. OreHka
otHomieHus curHai/momexa Eo/No, cBsa3p ¢ ortHomenueM Pc/Pnom. Otinnuune
otHomreHuss Eo/No ot otHomenus Pc/Prom. Mecto ycraHoBkH mpubOopa st
usmepenus Eqo/No.

Tema 12. U3mepenne BepositHocTu omndoku BER (2/0,5 gac.)

BepositHocts ommbku BER B mudpoBbix kanamax csasu. Ilapametpsl,
BIUSIIONINE HA KOJWYECTBO OWT, MPUHSATHIX HEMPABWIHHO B NpHeMHHUKE. Pacuer

BEPOSITHOCTH OLIMOOK JJIsl aMILTUTYIHOM, YACTOTHOM, (pa30BOI MaHUIYJISIIIUU TIPU
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KOTepeHTHOM U HeKorepeHTHoM npueme. CpaBuenne BER nns AM-, UM- u OGM-
NPUEMHHUKOB ITPH OJIMHAKOBOM OTHOIICHUU CUTHAJI/TIOMEXa.

Tema 13. Tpadpuk modounbHbIX ceteii (2/0,5 yac.)

CotoBasi ceTb KaKk CUCTEMa MacCOBOTO OOCIy>KUBaHUs. XapaKTEPUCTUKH U
pacueTHble mapameTpbl. Tpaduk. PacueT BepoATHOCTH OTKa3a B OOJMYXKUBAaHUU C
nomomplo Mozenu Opnanra B. IlpenmonoikeHus, KOTOpbIE HCIOJNb3YIOTCS B

Mozenu Dpiaanra B. Moaens Opnanra C 11 TpaHKMHTOBBIX CETEH.

Moayab 2. Cucrembl MOOWIBLHOW CBSI3U TPeThEro M 4YeTBEPTOro

MOKOJICHU I

Paznen IV. CucreMbl MOOWJIBHOH CBSI3M C KOJOBBLIM pa3zjiejieHHeM
kaHajioB cBsizsu WCDMA (8/2 gac.)

Tema 14. CeTrn nakernoi kommyTtanuu (2/0,5 gac.)

XapaKkTepuCTUKa CeTel MakeTHON KoMMyTalnu. CpaBHEHUE CETel MaKETHOU
U KaHaIbHOM KomMmyTanuu. I[IpemMyliectBa, HEIOCTATKH pPa3HbIX METOJIOB
kommyTaruu. Cets GPRS. Ilapamerpsl mnepenaum mose3Hoil uHopmanuud B
peXuMe MakeTHOM kKoMMyTanuu. JlaHHble, KOTOpble XpaHarca B peructpe HLR u
UCIIOJIB3YIOTCS JUIsl TPOJIBUKEHUS TAKETOB B CETH.

Cerp GPRS. CrpykrypHas cxema cetu. Ha3zHaueHue ceTeBBIX OJIOKOB.
Oynkunu y3moB SGSN u GGSN. Ilpoxoxnenue mo cetu wuHOpManud OT
aboHeHTa K a0OHEHTYy B PEKHMME KOMMYTAIlMM KAaHAJIOB W PEXUME IMaKETHOU
KOMMYTalUU.

Tema 15. Pagunounrtepdeiicel cucrem 3G (2/0,5 uac.)

PamnonnTepdeiicel COTOBBIX cUCTEM TpeThero mokosienus 3G. Metomabl
MHO>KECTBEHHOTO J0CTyna, ucrnojs3yeMblie B ceTsix 3G. PanuoumnTtepdeiicel ¢
KOJIOBBIM paszielieHueM curHainoB. Iloamepika cucTeM BTOPOro MOKOJEHUS.
[Tpumenenue dhyHkuii Youa B cOTOBOU cBsi3u. [IpuHIMN 06pa3zoBaHus MaTpHIl
BTOPOI0, YETBEPTOro, BOCKMOT0 mopsaka. OyHKIKMK Yollllla BOCBMOTO MOPSAKA.

[TpunHuMn paboThl MepenaTyrKa U IPUEMHUKA C KOJIOBBIM Pa3/Ie€JICHHUEM CUTHAJIOB
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(He3aBUCHMO OT CXEMbl M CTaHJapTa COTOBOM CBsA3M). Bwiurpsimr oOpabOTKH
CUTHAJIOB C KOJOBBIM pasjaeneHueM kaHaioB cBsizu CDMA. baza curnana.
[TprunHa N3MEHEHUS YyBCTBUTEILHOCTH MIPUEMHHKA.

Tema 16. CeTu TpeTbero nokosennss UMTS (2/0,5 gac.)

TpexypoBHeBasi cTpykTypa cucteM Tperbero mnokonenuss [IMT-2000.
DJeMeHTHI OT/EIBHBIX YPOBHEH, X Ha3HAUCHUE U XapakTepuctuka. CTpyKTypHas
cXeMa eBpOIeUCKON cucrembl Tperhero rmnokojienuss UMTS. Hasnauenue
ayieMeHTOB coToBOM cetu. CpaBHenue cTpykTypsl UMTS ¢ ceTbio BTOpOrO
HOKOJICHUS.

Crannapt Ha paguountepdeiic WCDMA cereli Tpethero nokosnenus 3G.
OcHOBHBIE TEXHUYECKUE IapaMeTpbl paanounrtepgerica WCDMA.
XapakTepHuCTUKa TPEX YPOBHEW OpraHu3alluy paguo0CcTyIa.

Tema 17. YacToTHO-TeppUTOpPHAIbHOE MJIaHupoBanue ceteii 3G (2/0,5
qac.)

YacToTHO-TEpPUTOPHUATILHOE IJIAHUPOBAaHUE CeTel TpeTbero nokonenus 3G.
Bo3MOKHbBIE BapHaHTBl pACIOJNIOKEHUS Oa30BBIX CTAHIM B COTOBOWM CETH.
BinusiHMe 4acTOTHOrO IUIAaHUPOBAHUSA HAa €MKOCTHb C€TH. EMKOCTBH CEeTel TpeThero
nokoJyieHus: 3G ¢ KOJOBBIM paszziesieHneM KaHaloB. OrpaHMYeHHE Ha KOJUYECTBO
JOCTYMHBIX  KAaHAOB  M3-3a  JIOMYCTUMOTO  OTHOIICHHWS CHUTHAJ-TIOMEXa.

MexkaHaabHbIE TTOMEXH MOOMIIBHBIX Tee()OHOB.

Paznen V. CucreMbl MOOMIIBHON CBSA3M ¢ OPTOrOHAJbHBIM YaCTOTHBIM
pa3aenenuem kanajaos cesisu OFDMA (6/2 gac.)

Tema 18. CeTu uerBepToro noxkojenusi LTE (2/1 gac.)

PannonnTepdeiicel coTOBBIX cucteM deTBepToro nokosieHus 4G. MeTossl
MHO>KECTBEHHOTO J0CTyna, ucrnois3yeMble B ceTsax 4G. PanuoumnTtepdeiicel ¢
OpPTOTOHAIBHBIM YaCTOTHBIM pasneneHueM curnaioB OFDMA. CpaBuenue cucrem
LTE u LTE advanced ¢ cucremamu OpraHm3anuyd KaHAJIOB C KOJOBBIM
pazaenenueM CDMA. [IpeumyiectBa u Hegoctatku OFDMA, pecypcHbiii 6710K.

Tema 19. Apxutekrypa cetu LTE (2/0,5 uac.)
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Komnonentsl cetn - paauonoctyn E-UTRAN u 6azoBas cerb SAE wunu
EPC. O6men nannubiMu B cetu EPC Tonmbko mo IP mpotokoiy ¢ kommyranuen
MAKETOB, OTCYTCTBHE KOMMYTAllMM KAaHAJIOB MEXAY OTICIbHBIMU 3JIEMEHTAMHU
cetu LTE. Bazoselie cranuuu eNodeB. Ha3HaueHne OCHOBHBIX 3JIEMEHTOB CETH.
VYpasieHue paanopecypcamu: pacupeAcsieHue pPaJuOKaHAIOB, JIUHAMHYECKOE
pacmpeieiecHue pecypcoB B BOCXOMSIIMX W HHUCXOMSIIUMX HANPABJICHUSIX.
MapuipyTu3zaiys n1akeToB JaHHBIX 10 HAMPABICHUIO K 00CTYKUBAIOLIEMY IUTIO3Y
S-GW. [lucnieruepu3aiiys u nepeaavya BHI3LIBHON M BEMIaTEIbHONW HH(POpMAIUU OT
OJloka  ympaBlieHUs MOOUIIEHOCTBIO MME. [Mudposanue IIOTOKA
MOJIb30BATEILCKUX JIAHHBIX. Y3en ympasieHuss mooOunsHocThio MME. Cepsep
a0OHEHTCKMX JIaHHBIX ceTh HSS.

Tema 20. YacToTHO-TeppuTOpHAIbHOE TLIaHMpoBaHue cetu LTE (2/0,5
qac.)

[TocTpoeHue cetu HaYaIbHOTO MPUOIMKEHUSI. BEIOOp YacTOTHOTO KilacTepa.

Br16op MomtHOCTH TepenaTyYuKoB Il OJMKHEW W nanbHed 30Hbl. bromker
MOTEPh Ha JIMHUSAX BBEPX W BHU3 HA TpaHUIIC COT JJIsl OJMXKHEW U JajdbHEW 30HbI.
Beibop Momenu pacnpoCTpaHeHMs] CUTHala JIJIsi OLIGHMBAHUS paguyca CoT.
[Tnomane corel. EMKOCTh M mpoIycKHast ciocoOHOCTh COThI. [IpuBsi3ka y4yacTKOB
pa3BepThIBaHUS 0A30BBIX CTAHIIUA K MECTHOCTHU. VITepaTuBHAs ONTUMU3AIUS CETH

P UCTIOJIB30BAHUH CPEJICTB MIPOrPAMMHOTO 00eCIeUeHUSI.
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II. CTPYKTYPA M COAEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
(72/14 gac., B Tom uncie 30/8 ¢ mcmosib30BaHMEM METO0B AKTHBHOTO
00yJeHHs)

IpakTyeckue 3ansarus (36/14 gac.)

3ansaTue 1. YacToTHO-TEeppUTOPHAJTILHOE IIJIAHNPOBAHHUE COTOBBIX ceTel
BTOPOTo NMokoJenus. (4/2 gac.)

YacTOTHO-TEpPUTOPUATBHOE IUIAHUPOBAHUE AaHAJOTOBBIX M LH(PPOBBIX
COTOBBIX CE€TeH paguocBsizu. MUHUMAIBHO-TOMYCTUMOE OTHOIICHHE CHUTHAII-
IIOMEXa B CETAX C 4aCTOTHO-BpeMeHHbIM pasjaenenneM FDMA/TDMA. Cauxenue
MUHHUMAJILHOTO OTHOIICHUS! CUTHAJ-TIOMEXa 33 CYET MPUMEHEHHUsI OPTOTOHATIBHBIX
curHaioB CDMA ¢ KoJ0BBIM pa3lieieHueM JaHHBIX OTICIbHBIX A0OHEHTOB B
npuemMHuke. [1oBEIIICHHEe CKOPOCTH Mepeadyn TaHHBIX B CETH JI0 JIECATKOB-COTEH
MErabHuT B CEKyHJy 3a CUeT NMPUMEHEHHUs OopToroHaibHbIX curHaioB OFDMA B
YaCTOTHOM 00JIaCTH.

YacTOTHO-TEpPUTOPHATILHOE  TUIAHUPOBAHHWE COTOBOM CETH  BTOPOTO
nokosieHus. Jlenenue oOCiIykKMBaeMOW TEPPUTOPUU HA COTHI U CEeKTOphl. Pacuer
3alMTHOTO HHTepBaja. HeoOXxoaumblid 4acTOTHBIA pecypc ceTd. KommuecTtBo
MEIIAoNUX 0a30BbIX CTAaHIUN TMPHU JIEJICHUU TEPPUTOPUU HA COTHI U CEKTOPHI.
Pacyer "acToTHOTO pecypca CeTH W OTHOUICHHs CUTHalI-TioMexa 0e3 pa3eseHus
COTBI Ha CEKTOpHI. Pacuer m cpaBHEHHE YAaCTOTHOTO pecypca CeTH W OTHOIICHUS

CUTHAJI-TIOMEXa MpHU Kom4uecTBe cekTopoB 1,3,6 B cote.

3ansitue 2. [liaHupoBanue pacnosio:keHusi 6a30BbIX cTaHiuii (2/1 yac.)
IInan pacronoxxerus: 14 0a30BbIX CTaHIMKA C 3aJaHHOH Pa3MEPHOCTHIO
KJIacTepa ¥ KOJIMYECTBOM CEKTOPOB B COTE. BEIOOp COTBI M MECTa PaCIOIOKCHUS B
Hell MOOWJIHHOW CTAHIIMHM Ha rpaHuIle coThl. OmpeneneHue ¢ MOMOIIbI PUCYHKA
KOJMYECTBA MEIIAIOIINX CTAaHIMH W HOPMHUPOBAHHBIX PACCTOSHUN 10 HUX (B

paanycax COTBI) OTHOCHUTEIIbHO MOOMJIBHOM CTaHLNHU. Pacuer oTHOIICHUS
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curnaji/momexa Pc/Prnom Npu yClIOBUM paBEHCTBA MOIIHOCTEH IMEpeIaTYMKOB
0a30BbIX cTaHiui. CteneHb ociabiieHus paauocurHana n=3. OrnpeaencHue
OTHOIIIEHUSI CUTHAJI/TIOMEeXa B CETH COTOBOW CBSI3U C TMOMOIIBI0O HOPMHUPOBAHHBIX

K03 bUIIHEHTOB.

3ansaTne 3. OueHka MOIIHOCTH TepedaTyuka 0a3oBoii cranumu (2/1
yac.)

Omnpenenenre HEOOXOIWMOW MOIIHOCTH TepeAaTdnka 0a30BOM CTaHIIHH,
obecrnieunBaroIell Ha TpaHUIC COTHI 3aJaHHbIN ypoBeHb curHana (-74 nbm) npu
BBITIOJTHEHUU ciaeayronux yciaoBui. Ilorepu B dunmepe cocraBisor 4 ab.
Kosdpdumment ycunenuss anteHHsl 16 b, Mogens pacnpocTpaHeHUs
panvocurHana 3ajaHa. Bropoil BapuaHT - mojaenb Okamypa-Xarta, MOJEIb

COST231- Xara, mogens Yonduia — Mkeramu - He0OX0AMMO BHIOpATH.

3ansitue 4. BepositHocTh 0TKa32a o6cayxuBanus cetu GSM (2/1 gac.)

OnpeneneHue BEpPOATHOCTU OTKa3a OOCIY)XKMBAaHUS M IOJIOCHI YacToT,
HEOOXOIMMOM JIJISi COTOBOW CETHU, MO PUCYHKY PACIIONOKEHUSI 0a30BBIX CTAHIIUU.
B oxnoit core Haxoautcs 500 aOOHEHTOB, Ha HEee OTBEACHO 9 YaCTOTHBIX KaHAJIOB
crangapra GSM B onHOM HampasiieHnH. CpeaHsst TPOIOIKUTENBHOCTD Pa3roBopa
3 munyThl. CeTh 0€3 0Opa3zoBaHMs ouepear aOOHEHTOB, OTCYTCTBYET MPHUOPHUTET.
JIBa crioco6a pacueTa BepOsSTHOCTU oTKa3a. [lepBbiii crioco0 — Tabnuiia DpaaHToB.

Bropoii ciocob — dopmyna moaenu Ipianra B.

3anstue 5. Moayasaropsl GMSK u 8PSK (2/1 yac.)

Monynstop GMSK' cranmapra GSM. CtpykrypHas cxemMa MOIyJISTOpa.
dopmupoBaHUE YACTOTHI TMepenaTInkoM. KonnyecTBO pa3nMyHBIX KOMOWHAIUMA
BBIXO/IHOTO CHTHAJIa MOJAYJIATOPA, YpaBHEHUs! curHainoB. CocTaBlieHne TaOIHIIbI C
JIBYMsI BXOJHBIMHA IIH(PPOBBIMH CHTHAIAMH, 3HAKOBHIMU (DYHKIIUSIMH CHHYCHOU W
KOCHMHYCHOHM COCTaBISONMX BhIXomHOTO cHurHaima MSK-monynstopa. Pacuer

BBIXOJHOI'O CMI'HaJiIa Ha HCCKOJIbKMX OMTOBBIX HHTCpBaJIax. I[GMOI[YJ'IHHI/IH CHUrHalsa
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B npueMHukKe ¢ yderom ¢Quibrtpa ['aycca um uHTerparopa. Pacuer BBIXOAHOTO

curnana moxaynistopa 8PSK.

3ansitue 6. ®ynkoun Youma (4/1 gac.)

[Ipumenenne Qynkumii Yomma B coToBoil cBsizu. CocTaBieHHE MAaTpHIL
BTOPOTO, YETBEPTOTrO, BOCBMOTO, IIECTHAAIATOTO MOpsSAKa. Bemrpeim 06paboTku
CUTHAJIOB C KOJOBBIM pazjieneHueM KaHanoB cBsizu CDMA. basza curnana. Pacuer
YyBCTBUTEIHLHOCTU TNpUEMHHUKA. Pacder curHama Hecymied 4YacTOThl AJS JIBYX
bynkuuii Yomma 16-ro mopsaxka W(2,16) u W(5,16). IlopsakoBeiii HOMEp
(GYHKIMM 3a/1aH pacIioyIoKEHUEM CTPOK B maTpule. I'paguk BBIXOIHOrO CHUTrHAA,
COCTOSIIEIO0 M3 CYMMbI JBYX 3aJaHHBIX (QyHKUMNA Yomma. MaHumynsanus B

kaxxaom kanaine BPSK.

3ansaTue 7. CxeMoTexHnueckasi peanuzanus GpyHkuii ¥Yomma (2/1 gac.)

CxemHas peanuzanus QyHKIUM YoJia BocbMOro nopsiika. CTpykTypHas
ANEKTpHUYECKas cxema IBYXKaHaJIbHOTO nepenaTyuka uudposoro
HEMOJIyJIMPOBAHHOTO cUTHaja. [lpuHIUn paboThl DJIEKTPUUECKOM  CXEMBbI
nepefaTynuka, pealm3oBaHHOM Ha creHae YMIL. BpemeHnnsle nuarpaMmbl
(GbopMHpOBaHUS CUTHAJIOB B Ka)XJOM KaHaJe MepeJaTyhKa U BBIXOJHOTO CUTHANA,
NOCTYNAIOIIET0 B MPOBOAHYIO JIMHUIO CBsi3U. [IpuHIMI pabOTHl 3IEKTPUUECKOM

CXEMBI IIPUEMHHKA C KOJOBBLIM pPa3JICJICHUECM CUTHAJIOB VYomniia BOCbMOTo rnopsaka.

3ansitue 8. EMKOCTB COTOBBIX ceTeil TpeThero nokosenus (4/1 gac.)

Cocrapnenue njaaHa pacnoyiokeHusi 15 0a30BbIX CTaHUUN C 3-XCEKTOPHBIMU
aHTEHHAMU U pa3MepHOCThIO KiaacTepa N=1 mist cetr 3G. Bb160p cOTHI U3 yCIIOBHUS
MakcuMyma TioMex B ceTu. OmpejerneHne ¢ TOMOIIBIO PHUCYHKa KOJIMYECTBa
MENIAOIIUX CTaHIWWA. Pacder MakcHMalbHOTO KoJW4YecTBa aOOHEHTOB B
BBIOpaHHOW coTre mnipu oTHomeHun curHain-nmomexa EO/NO=3nb. Ilonoca

gacToTHOTO KaHaima W=5 MI'11, ckopocTh nepenayun gaHHbix V=120 x6ut/c.

19



CocrapneHue mnjaaHa pacnoyiokeHus: 15 6a30BbIX CTaHUUN C 3-XCEKTOPHBIMU
aHTEHHaMU U pa3MepHocThio Kinactepa N=3 misa cetu 3G. PacueT MakcCuMaabHOTO

KOoJIM4YecTBa aDOHEHTOB CETH 10 PUCYHKY ceTu. Pacuer emkocTu 6e3 pucyHka.

3anusatue 9. IudpoBasi Moayasiusi ¢ OPTOrOHAJLHBIM YaCTOTHBLIM
MyJbTHILIEKcHpOoBaHueM (4/1 yac.)

Hudposas MOy SIS C OpPTOTOHAJIBHBIM YaCTOTHBIM
MyJbTUIUIEKCHpoBanueM (ymmotHennem) — OFDM. (Orthogonal Frequency
Division Multiplexing). /[leaenue Bceil MOCTYIHOW TOJOCHI YacTOT MEXKIY
MHOKECTBOM OPTOTOHAJBHBIX MOJHECYIIUX dYacToT. HezaBucumas MOmyJsIus
KOKIO0M M3 MOJHECYIIUX YacTOT MEepPeIaTIMKOM 0a30BOW CTAHIIMH MPU MTOMOIIN
KBaJIpaTypHOU aMIumMTyaHou moxayisaiuu. Ilomoca 10, 20 MI'n. KommiekcHbIi
curHan Ha Bbixoge OFDM wmopynaropa Bo BpeMeHHOUM oOmactu. OOpatHOe
npeobpazoBanue @Dypre. Pecypcubiii  Onok-cucremsl LTE-A.  Crpykrypa
cyokagpoB LTE-A B pexume FDD. ®usudeckne kananbl LTE-A. O6o6meHHas
cxema OFDM cucrembl paavocBs3u. MacmtabupyeMocTh pagno4acTOTHOTO
cnektpa ot 1,4 MI'm no 20 MI'i. Pacuer cpenneli mpoImyCKHON CIOCOOHOCTH U

CMKOCTH CCTH.

3ansitue 10. [lnanuposanue cetu LTE-A (4/1 uac.)

YacTtoTHOo-TeppuTopuanbHoe miaanupoBanue cetu LTE-A. [loctpoenue cetu
HaYaJIbHOTO TpuOIMmKeHus. Bpibop uacTtoTHOro kiactepa. PacueTr MomiHOCTH
NepPEeIaTIYMKOB JIJIsl OJIMKHEH U JanbHEH 30HbI. BIo/pkeT moTeps Ha JIMHUSIX BBEPX U
BHU3 Ha TpaHUIE COT Ui OJuKHEeW U JajdbHeW 30HBL. BeiOop Monenu
pacpOCTPAHEHUs] CUTHAJA ISl OLIEHUBAHUA pajanyca coT. PacdeT miomanu COoThl.

Pacuet eMKOCTH 1 TPOMYCKHON CITOCOOHOCTH COTHI.

3ansaTue 11. Texnoaoruas MIMO (2/1 gac.)
Texnonorus MIMO IS HUCXOISIIEN nepeaayu CUTHAJIOB.

[TpocTpancTBeHHass o0paOOTKa CHTHAJIOB HAa PA3IUYHBIX AHTEHHBIX 3JEMEHTAX.
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Cpenuss crekTpaibHas 3(OEKTUBHOCTD I JIUHUM BBepX 1x2, 1x4, nias TUHUM
BHU3 2%X2, 4x2, 4x4, TIpocTpaHcTBEeHHass 00pabOTKa CUTHAJIOB Ha Mepeaaroniei u
npuémuoii cropone MIMO-OFDMA cucremsl paaunocsszu. O600ménHas cxema
npuéMHuka u nepegaranka MIMO-OFDMA cuctemsl pagnocBs3u.

3ausatue 12. N3mepeHue KaHAJOB M OTHOIIEHWH CUrHajJl/moMexa B
npuéMHUKaX a6oHeHTOB (2/1 yac.)

N3mepenust B cucteMax paauocBsizu LTE-A ¢ wactoTtHeM ayriekcom FDD
MIMO kananoB npuéMHUKOM abOHEHTa MPH MOMOIIM CHEIHUATbHBIX OMOPHBIX
(MWJIOTHBIX) CUTHAJIOB, TMEPENIaBacMbIX Oa30BBIMH CTAaHIMSAMHU Ha BBIJICJICHHBIX
NUJIOTHBIX nogHecymux. Onucanue B crangapre LTE-A monmoxkeHuld MUIIOTHBIX
MOJAHECYIIMX B 4YacTOTHO-BpeMeHHoW obnactu (OFDM-cuMBOIBI M YacTOTHI
noaHecynmx).  OmnopHble  CHUTHaJIBI  3apaHee  M3BECTHBl  MPUEMHHKAM
noib3oBarene. M3MmepeHuss 4acTOTHOM XapaKTEPUCTUKH KaHalla CBS3H JUIA
KaXIO0M Mapbl MPUEMHOM M TMEPENAIONIEH AHTEHH, MOJYYEHHBIE Ha MUJIOTHBIX
nogHecymux. Mcenosb3oBaHne W3MEpPEHUM IS BOCCTAHOBJIEHUS MEPEIATOUYHOU
¢ynkuun kaHana Ha octanbHbix OFDM cuMBonax mojkaapa BO Bceil moJioce
yacToT myTéM uHTepnoisuuu. I[lepemaua manHeix o MIMO kanane cBsi3u OT
NpUEMHHUKA IO OOPaTHOMY KaHaTy CBSI3M Ha O0OCIIYKMBAIOIIYI0 0a30BYI0 CTAHLIUIO

B CIICIIUATBHBIX CITY>KEOHBIX COOOIICHUSX.

3ansTue 13. Pacnpenenenue puzmyecknx pecypcoB cucremsl (2/1 yac.)

Pacnipenenenne Gpuznyeckux pecypcoB CHCTEMBI CBSI3U MEXTy aOOHEHTaMH
HasnadeHne 4acTOTHO-BPEMEHHBIX OJIOKOB ISl TIEpeiauyl CUTHAJIOB a0OHEHTaM Ha
OCHOBE TUIaHupoBaHus ¢uiznueckux pecypcoB MIMO-OFDMA cucremsl CBS3U.
Brinenenre 0a30BOM CTaHIMENH MOMHECYIIMX KaXIIOTO JOCTYITHOTO YaCTOTHO-
BpEMEHHOTO 0JIoka a0OHEHTaM, ISl KOTOPBIX JOCTUTAETCsl HauOoJbIllee 3HAUYCHUE
neneBor ¢yukiuu. CymMapHas oxujaeMasi MPOMYyCKHAs CIOCOOHOCTh KaHAJIOB
aOOHEHTOB, BBIYMCIISIEMas Ha OCHOBE 3HAYCHHWM OTHOIICHUS CHUTHAJ/TIOMEXa
(OCII). OrpanunyeHue BbIEICHUS PECYpCOB a0OHEHTaM C HU3KMUMH 3HAYECHHUSIMU

OCII. Auroput™M  NOpPONOPUHMOHATBHOTO  CHOPABEMAJIMBOIO  PACIpPEACIICHHUS
21



duznyeckux pecypcoB. MakcMManabHOE OTHOIICHHE OXUAAEMOW TMPOIYCKHON
CIIOCOOHOCTH 1 -0ro a0OHEHTa, K CpeaHed MPOMYCKHOH CIOCOOHOCTH | -0ro
abonenrta. McnonszoBanne B MIMO-OFDMA cucteme CBS3u OAHOTO M TOTO K€

9aCTOTHO-BPCMCHHOTO O0Ka JJIs1 06CHy}KI/IBaHI/IH HECKOJIbKMX a0OHECHTOB.

Jla6opaTopHublie pa6oTsI (36 4ac., B Tom ynciae 20/0 ¢ Hcnmoib30BaHHEM

METO/I0B AKTHUBHOT0 00y4eHNsl)

JlaGopaTtopnass paGora Nel. HM3mepenme YpOBHSI NPHHHMAEMOIO
CHIHAJIA B CeTH COTOBOIi cBsi3H (4 yac.)

lens pabotel: M3mepeHue ypoBHS NPUHHUMAEMOIO0 CHUTHAJa B COTOBOM
TeredoHEe U pacueT CTENEHHOW MOJENIH PacHpOCTPAHEHUS pajuocurHaia 0a30Bon
CTaHIIMY Ha OCHOBE U3MEPECHUM.

3aganue. B naboparopHoil pabote u3MepseTcss MOITHOCTh PaguoOCUTrHalIa B
MPUEMHUKE MOOUIBHOM CTAaHIIMU B HECKOJBKMX TOYKAX MECTHOCTH Ha yAaJICHUU
R1, R2, ..., Rn ot 6a30Boii cTaHiuu. MOIIHOCTh paloCUTHAIA B TOYKE MpHUEeMa
(MS — MOOMJIBHOM CTaHIIMK) PACCUUTHIBACTCS C MOMOIIBIO CTETIEHHON (DYHKITUH
pacctostHES R Mexay npuemMHuKoM u niepeaataukom (BTS) Pus = A R™ Pgrs, T
Pms — MOIIHOCTH pajuocCurHana B MPUEMHUKE MOOWIBHOW cTaHuuH, Pgrs —
MOIITHOCTh PAJIMOCHUTHAJIA, H3TydyaeMasi 0a30BOM CTaHIIMECH,

A — xo3hPuUIMEHT NPONMOPIMOHAIBHOCTH, N — TMOKa3aTelb OCJIa0JIeHUs
paguocurHaia.

JInst ABYX COCEIHUX TOYEK OIMpEaessieTesi OTHoIIeHHe MotHocTeit R1M/R2™,
OTKYyJla pacCUMTHIBACTCS MOKa3aTesib ociaadieHus: n. Mi3mepeHue Mex1y TOUKaMu,
B KOTOPBIX MPOBOASTCS U3MEPEHUS MOUTHOCTH MPUHSATOIO CUTHAJA, BBITOJHIETCS
Ha SJICKTPOHHOM KapTe 0. Pycckuii. Pacctosinue mexay cocequumu toukamu 200
MeTpoB. M3MepeHHe MOIIHOCTH MPOBOJATCS C TOMOIILI0 CcMapTHOHOB U
YCTAaHOBJICHHBIX Ha HHX crenuanbHbeix mporpamm (Open Signal). Msmepenue
YPOBHSI IPUHUMAEMOr0 CUTHala BBIMOJHSAETCA B yeThlpex Toukax. lllar mexmy

toukamu 200 MeTpoB € OT4eToM OT 0a30BOil cTaHuuu. B kaxmoit Touke
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U3MepSeTCsl YpPOBEHb NPUHMUMAEMOr0 CHUTHajla ¢ uHTepBaioM 10 CcekyH[,
pesynbTaThl 10 u3MepeHuit 3aHocsTcs B Tabmuiy. [lokasarens ociabiieHus n

pacCUUTBIBACTCA HA KAXKIAOM YHACTKC TPACCHI.

JlaGopaTopHass padora Ne2. AHaau3 Mojaelell pacnpoCTpPaHEHUs
paauocuruasa (4 gac.)

Llens paboThI: UCCIENOBAHUE SMIUPUUECKUX MOJEIEH paclpoCTpaHEHUS
paguocurHaia, peKOMEH0BAHHbIX JJISI CHCTEM COTOBO CBA3H.

3aganue. BbINOTHUTH aHANW3 IPUMEHUMOCTH MOJIETIEN PACIIPOCTPAHEHUS
pagnocurnana Oxamypa-Xara, COST231- Xara u Yonduma — Ukeramm s
M3MEpPEHUI, IPOBEJIEHHBIX B J1abopaTtopHoil padore Nel. CocTaBuTh mporpaMMmy B
Mathcad s pacuera npuHUMaeMOro CUrHajga B MaKCHMAJIBHO YAAJICHHOM TOUYKE
oT 0a30BOIl CTaHIMU C TMOMOIIBIO TPEX HSMIIUPUUYECKUX Mojienieldl. MOITHOCTh
0a30BOM CTaHLMM OMNPEACIUTh MCXOJ U3 W3BECTHOTO YPOBHS MPUHUMAEMOIO
CUTHAJIa, M3BECTHOTO pACCTOSHUS J10 0a30BOM CTaHIIMM U PACCUYUTAHHOTO
noKasarelsis Ocja0JIeHHs] paJuOCUTrHana N CTENEHHOW MOJENU pacrnpoCTpaHEHUs
paguocurHana. OmnpenenuTb YacTOTy pPAaJAMOCHTHANA i1 BBITOJIHEHHBIX
M3MEPEHUN HAa OCHOBAaHUU JAHHBIX O 3aHMMAEMOM JIMANa30HE YaCTOT COTOBBIMU
komnanusiMu Bo BnaauBoctoke. Cetrb BTOporo mnokonenus GSM B Poccun
MPUMEHSIETCS B CIASAYIONIMX YacTOTHBIX auamnazoHax: 935-960 MI'm, 1805-1880
MI'1 — nepenatunk 6a30Boil cranuu. B cetn tperbero nokonenuss UMTS u3 26
YaCTOTHBIX JWana3oHoB B Poccum ouIMambHO pas3penieHo WCIOJb30BaTh JIBa:
2110-2170 MTI't, 925-960 MI'. Jlns cotoBbix omepaTopoB [Ipumopckoro kpas
BBIJICJICHBI JIMANa30HBl TEepeJaTIYMKOB 0a30BbIX cTaHiui 2125-2140 MIn -
Meradon, 2140-2155 MI'm — MTC, 2155-2170 MI'y — bunaiin. {uanazon 2500-
2700 MI'u Beimenen nnsa cranaapta LTE. Ilpu pacuere morepp Ha Tpacce
JIOCTaTOYHO  BBIOpaTh IEHTPAJIbHYI0 YacTOTy 3aHMMaeMoro Juamna3oHa.
[TorpemHOCTh pacyeTa MPUHUMAEMOTO CHUTHAjJa HEOOXOIWMO OLICHHUTH IS TPEX

MoJieNiel pacpOCTPAHEHHS paIuOCUTHATIA.
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JlabopaTopHas padora Ne3. MOHUTOPHHI COTOBBIX ceTeil cBs3M (4 yac.)

[lene pabotel: McciemoBaHue XapakTEpUCTHK CETEBOTO O0OpPYIOBaHHMS
COTOBBIX CETEU

3ananue. [lonydyeHue ceTeBoi HHGOpPMAIMK O 0a30BBIX CTAHIIUAX, CEKTOPaX
COT, JIOKAJBHBIX 30HaX O0a30BBIX CTaHIMHA, PEKHMax pPaOOTHl MOIYJSTOPOB.
[IpumeHeHue AJii HETMOHUTOPUHTA MPOTPaMM CMapT(OHOB, OTOOPAKAIOIIUX Ha
sKkpaHe uHpopMaluio o cocrosauu cetd - G-MoN, Netmonitor, Network Monitor
Light, G-NetTrack. OtoOpakenue Ha dkpaHe TelaedoHa MOCIe YCTAHOBKH Ha HEM
POTrpaMMbI-HETMOHUTOpPA CJCIYIOMUX MmapaMmeTpoB: kox ctpansl MCC (Mobile
Country Code), xom wmo6wmieHoit cetu MNC (Mobile Network Code),
UJIEHTU(PUKATOP HA3eMHOM MOABUXKHON ceTu oOmiero mnosb3oBanus PLMN ID
(Public Land Mobile Network Identifier), xonm nmoxamsHo# 30HBI LAC (Location
Area Code), umnentudukarop corel CID (Cell Identifier), moxazarens BpeMeHHOM
3asiepkku poxoxacHus curHana TA (Timing Advance).

Crucok cocenuux cor NCL (Neighbour Cell List). Koudurypanus crucka
JUTSL K&KIOW COTHI IMPU HACTPOUKE MapaMeTPOB CETH JIJIS MPOBEACHUS MPOLEAYPHI
nepexoaa MS u3 oot cotsl B apyryio (handover). B cetsx UMTS cora (Cell) ue
onpenaeneHa. [IpuMeHeHre BMECTO Hero 30HBI oOcayxuBanus SA (Service Area).
Kaxnass 30Ha 0OCTY)XKMBaHHS MOXXET COCTOATh W3 OJHOW WiH 0ojee COT WiIH
CEKTOPOB, MOXKET OOCIY)KHUBaThCs HECKOJbKMMHU Oa3oBbiMu cTaHimsmu (NodeB)
OJTHOBPEMEHHO. YCTpPOMCTBA MOTYT OJHOBPEMEHHO COCAUHATHCA C TpeMs
syeikamMu 1151 OECIIOBHON MM Msrkoi nepemaun (SOoft handover), 6e3 paspsiBa u
nepeco3nanHus kaHana. CocTaBieHHE TaOJNMIBI CETEBBIX IMApaMETPOB IPH

nepemenieHnu cmaprdona no kammycy IBOY.

JlabopaTopHas padora Ne4. UcciienoBanue padboyero 1uana3soHa 4acror
paguomonyJeidt USRP2901 ¢ xyms anTenHamu (4 4ac.)
Ienb paboTel: onpenenenue auanazona BU-gactor mpuemanka USRP2901

¢ TpexnoiocHoi antenHoi VERT400 u neyxmnonocHoi antenHoit VERT 2450.
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3aganue. [logkntoueHne Kk KommboTepy IByX paauomoxnysieit USRP2901 ¢
USB-untepdericoMm, OIMH B KadyecTBE MNpUEMHUKA, JIPYyrod B KadecTBe
nepenaTyuka. AHamuM3 YpOBHS TNPUHUMAEMOTO CHTHAJIa B 5 YacTOTHBIX
JuanazoHax, oOecleynBaeMblX JBYMS AaHTEHHAMM: AaHTEHHA IIThIpeBas 3-
nuana3zonHas VERT400 (144 MI'u, 400 MI', 1200MI'11) u anTeHHa mtbipeBas 2-
nuana3zonHas VERT 2450 (2,40... 2,481Tn, 4,9...5,9 I'T1). 3mepenne ypoBHA
NPUHUMAEMOTO CHUTHala W IIUPHUHBI CIEKTpa MpH CIEAYIOIUX MapameTpax
nepefaTyuka U MPUEMHHUKA JUIsi TIEPBOTO YaCTOTHOTO JAMana3oHa € aHTEHHOU
VERT400. Hecymasa ygacrora — 144 MI'n. Hacrora auckpetuzanuu — 200 xI'm.
Manunynsiiust — 16 QAM. U3mepenue Ha TpUEMHOM CTOPOHE C TMOMOIIBIO
CIIEKTPOAHAIN3aTOPa, BCTPOCHHOTO B MPUEMHHK, MOJIOCHI U YPOBHS CUTHAA.
N3mepeHrne ypoBHA CHTHAJIa HAa TMSATH LEHTPAJIBHBIX YacTOTaX C TaKOW Ke
YaCTOTOM JUCKPETU3alMKU U MaHUIyJsinuei. CpaBHEHNE OTHOCHUTENIBHBIX YPOBHEN
MPUHATHIX CUTHAJIOB B MSATU pabOuyMX Juana3oHax aHTeHH. M3mepeHue ypoBHA
MPUHATOTO CHUTHAJla HAa MAaKCUMaJlbHOM YAAJIEHUU OT UEHTPAJIbHOM YacCTOTHI
KaXJIOT0 M3 MATH YaCTOTHBIX JMANa30HOB aHTCHH. AHAju3 BJIMSHUS B3aUMHOTO
pAacCIOJNIOKEHUST IUTHIPEBBIX AHTEHH TNepeAaTyrka MW MPUEMHHKA, a TakKkKe

pacCCTOAHMA MCKAY aHTCHHAMM.

JlaGopaTopHasi padora Ne 5. TpaHKMHIOBbIe CHCTeMBbI CBsI3H (4 4ac.)

[lens pa®oOTHI: O3HAKOMJICHHME C TPUHIUIIAMH TOCTPOCHUS  CceTei
TPAaHKUHTOBOW CBSI3U, COCTaBOM OOOpyJIoBaHUsl ceTH, crtanmaptom MPT1327,
paauocrannuen Orca.

3ananue. Ilowck 4YacTOThl KaHama yHOpaBJICHHS TPAHKUHTOBOM 0a30BOM
CTaHUMM BlaIuBoCcTOKa € TOMOIIBI CHEKTPOAHAIU3aToOpa, BCTPOCHHOTO B
pamuonpueMauk PCR1000. Omnpenenenue IEHTpaIbHOM YacTOThI M CIEKTpa
paguvocurHajga KaHajla yrpaBiieHMs: 0a30BOM cTaHIIMM Ha comnke bycce
BrnaauBoctoka TpankuHroBoit cucrembl ACCESSNET. O3HakomiieHHE C COCTaBOM
obopynoBanusi ACCESSNET wu mpotokosiom curHanusamuu  MPT1327.

W3mepenne mMpUHBI CHOEKTpa paauocurHana OasoBod cranumuu (12 kl'n),
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orobpaxkaemoro Ha maHenu «Band Scope» pagmonpuemunka PCR1000.
W3mepenne cpenHEero ypOBHS NPUHUMAEMOTO CHUTHaja B OTHOCHUTEIBHBIX
eIMHUIAX C TIOMOINBIO CTPENIOYHOTO WHAWKaropa. llogkimioueHne K CeTH
MoOmIIbHON paaroctaniuu Orca. O3HaKOMIIEHHE C MOJYTYIUIEKCHBIM PEXKUMOM
paboTHI PaTMOCTAHIIMN U €€ TEXHUYECKUMHU XapaKTePUCTUKAMH.

3anuch (aiina ocuuiorpaMMmbl CUTHana paauorenedona Orca Ha xaHaie
yhpaBjieHusi ¢ momoinsio nporpamMbl GoldWave. Ananu3 moseil mpoTokosia
MPTI1327 ¢ noMoup0 3aMvMCaHHON OCHUJUIOTPaMMBbl. BBINOIHEHUE COCTMHEHUS
PaAMOCTaHIMM C MPOU3BOJIBHBIM I'OPOJICKUM HOMEPOM TenedoHa CTAallMOHAPHOU
ropoackoit cetu T@OIIL. 3amuck pasroBopa, aHalu3 CHUTHaJa OCLUJIOTPAMMBI

3allMCAaHHOTO Pa3roBopa.

JlabopaTopHas padora Ne 6. CoroBasi cBsi3b cranaapra GSM (4 1gac.)

enb paboTsl: MiccnenoBanue paguocurHaia nepeaaTynka 0a30Boi cTaHIIUU
crangapta GSM.

3anganue. [louck 4acTOThl KaHaja YIpPaBJICHHUS COTOBBIX 0a30BBIX CTAHIIUI
BiiannBocTOKa ¢ MOMOIIBIO CIIEKTPOAHAIN3aTOPa, BCTPOSHHOTO B PaIMONIPUEMHUK
PCR1000. Onpenenenre HeHTPAIBHOW YaCTOThI U CIEKTPA PAAUOCUTHAIA KaHaja
yhOpaBieHus: 0a30BbIX CTaHIMA Ha ocTtpoBe Pycckuii BrnagumBocToka coTOBOM
cucrembl GSM B nmuamazone 900 MI'1. O3HakoMIIeHHE ¢ COCTaBOM O0OPY/I0OBaHHS
COTOBOM ceTu U mpoTokojgom GSM. U3mepenne mmpuHbl CrieKTpa paguocurHaia
0azoBoit cranmuu (200 k['1), oroOpakaemoro Ha manean «Band Scope»
pamuonpuemMuuka PCR1000. H3mepenue cpenHero YpOBHS MPUHHUMAEMOIO
CUTHAJIA.

3anuchk (aita ocmyiorpaMmMbl curHama 0a3oBoi cranmu GSM Ha KaHase
yhpaBjieHus1 ¢ momoinsio nporpammel GoldWave. Ananu3 moseit mpoTokona ¢
NOMOIIbI0  3alMCAaHHOM  OCHWJUIOrpaMMbl.  BbllonHeHHe  coeAuMHEHUs
PaMOCTAHIIUUA C TPOU3BOJIBHBIM TOPOJCKAM HOMEpPOM TelehoHa CTAIMOHAPHOMN
ropoackoit cetu T¢OIIL. 3amuch pasroBopa, aHajdu3 CHUrHajga OCHUJIOTPAMMBI

3aMMCAHHOTO pa3roBopa. M3MepeHne BpeMEHH YCTAaHOBJICHHSI COEIUHEHUS MEXIY
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TeredpoHaMU  COTOBBIX KommnaHud  BnaguBoctoka. M3mepeHue BpeMeHHU
YCTAaHOBJICHUSI COEIMHEHMSI MEXKAYy COTOBBIM TellepOHOM U CTallMOHAPHBIM
tenedonom ropoackoii cetu THOIIL.

JlaboparopHnasi pa6ora Ne /. KogoBoe pa3iesnenne cCuraanon (4 yac.)

Lenb paboThl: HccaenoBaHUE ABYXKaHAJIBHOW CUCTEMBI Tiepeaun U npuéma
C KOJOBBIM pa3eJICHUEM CHUTHAJIIOB C HMCIOJIb30oBaHMEM (GyHKImMA Yonma 8-To
MOPSAKA.

JlabopaTopHoe obGopymoBanue: 1udpoBoit creHny YM 11, ocuummiorpad,
MYJIBTUMETP.

3amanue.  COOpka  IPOBOJAHMKAMHM  OKCIEPUMEHTAJIBHOM  CXEMBI
JBYXKaHAJbHOTO MepeJaTYiKa ¢ KOJAOBBIM Pa3[€IC€HUEM CUTHAJIOB MO 3aJaHHOU
CTPYKTYPHOM M DJJIEKTPUYECKOM CXEMe IMepeAaTdynka. OJIEKTPUYECKas cxema
IepeNaTIYuKa CONEPKUT CIEAYIOIINE DIEMEHTHI, PACIIOJIOKEHHBIE B cTeHIe YMI 1.
['enepaTop ummynscoB 250 k', Tpexpa3psaaHbIi JBOUYHBINA CUETUUK, JJIOTHYECKUE
anemenTsl NN, ucknrovatonee NJIN, peanusyromnue GyHKIIMA KOMMYTaTOPOB U
CyMMaTOpoB UIU(POBBIX CUTHAIOB. BXoaHble HUQPOBBIE CUTHAIBI MEPBOTO H
BTOPOr0 KaHaJla NEepeJaTyuKa 3aJaroTcs HE3aBUCHMO Jpyr OT Jpyra JByMs
TyMOJIEpHBIMHM NepekiitodarensiMi. Jlig KakIod U3 4YeTblpeX KOMOWHaUun
CUTHAJIOB Ha BXOJIE NEpeaTuiKa CHUMAETCs OCLIMIIJIOTpaMMa BIXOAHOTO CUTHaa,
NOCTYNAONIET0 B JIMHUIO CBSA3M HAa NpueMHUK. Macmrabd ocumiuiorpada o
BPEMEHU TMOJ0UPAETCs TakK, YTOObI HAa AKpaHe ObUT BUJCH OAWH KaJp W3 BOCHMU
outr pyukruu Yomma. YepenoBanue HyJed M €IUHUI CTPOKHA MATPHIlHI Y OJIiia

OIIPCACIIACTCA TAKKC C IIOMOIIBIO ocuHJmorpa(ba.

JlaGopaTopHnasi padora Ne 8. CoroBasi cBsizb cTanaaprta UMTS (4 gac.)

enb paboTel: MiccnenoBanue paguocurHaia nepeaaTyrka 6a30Boil CTaHIIUU
crangapta UMTS.

3ananue. [lowck 4acTOTHI KaHalla yMpaBlIEHUsS COTOBBIX 0A30BBIX CTaHIIUN
BiiannuBocTOKa ¢ MOMOIIBIO CIIEKTPOAHAIN3aTOPa, BCTPOSHHOTO B PAIUONPUEMHUK

PCR1000. Onpenenenue HEHTPaIbHOM YaCTOTHI M CIEKTPA paJuOCUTHANIA KaHala
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yopaBieHus 0a30BbIX CTaHIMK Ha ocTpoBe Pycckuit BmamuBocToka coToBOM
cucrembl UMTS ¢ pamuountepdeiicom WCDMA B nauamazone 900 MI.
O3HaKOMJICHHE C COCTaBOM OOOPYIOBaHUS COTOBOHM ceTh m mpoTokosom UMTS.
N3mepenne mupuHbl CIIEKTpa pajroCcUrHana 0a30BOM CTaHIMU, OTOOpPAKaeMOro
Ha maHemu «Band Scope» pammonpuemuuka PCR1000. V3mepeHue cpemHero
YPOBHS IPUHUMAEMOTO CUTHAJIA.

3anuch (aityla ocuuiorpaMMbl curHaia 0a3oBod cranuuu UMTS Ha
KaHaJe ymnpaBleHHs ¢ Tnomoimbelo mnporpammel  GoldWave. Ananm3 moneit
MPOTOKOJIA C TOMOIIBIO 3aMMCAHHON OCIMJUIOrpaMMBbl. BbINIOTHEHNE COETUHEHUS
PAIUOCTAHIIMKM C TPOU3BOJILHBIM TOPOJCKUM HOMEpPOM TesieoHa CTallMOHAPHOU
ropoackoit cetu T¢OIIL. 3anuchk pasroBopa, aHadu3 CUTHAjIa OCHUIJIOTPAMMBbI
3alMCAaHHOTO pa3roBopa. M3mepeHue BpeMEHU YCTAHOBJICHUSI COCAUHEHUS MEXIY
TereoHaMU  COTOBBIX KomnaHud  BmaguBocToka. M3mepeHue BpeMeHHU
YCTAHOBJICHUSI COEJUHEHUSI MEXIYy COTOBBIM Tele(OHOM U CTallMOHAPHBIM

tenedoHom ropoackoit cetu THOIL.

Jlaboparopnasi pa6ora Ne 9. CoroBas cBsa3b cranaapra LTE-A (4 yac.)

[enb paboTsi: MiccnenoBanue paguocurHaia nepeaaTunka 0a30Boi CTaHIIUU
crangapta LTE-A.

3ananue. [lorck 4acTOTHl KaHalla yNpaBleHUsS COTOBBIX 0A30BBIX CTaHIIUN
LTE-A BrnaguBocToka ¢ TIOMOIIBIO CHEKTPOAHAIM3ATOPa, BCTPOECHHOIO B
paguonpueMHuk USRP2901. Omnpenenennie UEHTpPaIbHOM YacTOThl M CHEKTpa
paaviocurHajga KaHajla YOpaBJieHHS O0a30BbIX CTaHIMH Ha OCTpoBe Pycckuit
BnanuocTtoka cotoBoit cuctembl LTE-A ¢ panuonntepdeiicom B nuanazone 2600
MTI'u. O3HakomJIeHHE C COCTaBOM OOOpYIOBaHUS COTOBOM CETH W MPOTOKOJIOM
LTE-A. W3mepeHue MIMpPUHBI CHEKTpa paJdoCUrHaiia 0a30BOM  CTaHIIMH,
oTroOpakaeMoro Ha TlaHenu ympasieHus paauonpuemauka USRP2901.
N3mepeHne cpeHero ypoBHs IPUHUMAEMOI'0 CUTHAA.

3anuch (aiiia ocruuiorpaMMbl curHana 6a3zoBod crtanuuu LTE-A Ha

KaHaJe ynpaBleHus ¢ Tnomoimbelo mnporpammel  GoldWave. Ananm3 moneit
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IIPOTOKOJIA C TIOMOLIBIO 3AMMCAaHHON OCLWLIOTPAaMMBbI. BBINOJIHEHNE COEAMHEHUS
PaZAMOCTaHIMK C MPOU3BOJIBHBIM I'OPOJICKUM HOMEPOM TeleoHa CTAallMOHAPHOU
ropojackoit cetu TPOIL. 3ammce pasroBopa, aHaIW3 CUTHAJA OCIUAIOTPAMMBI
3alMCAHHOIO pa3roBopa. M3MepeHne BpeMEHN YCTAHOBIICHUS COCAUHEHUS MEXIY
TeneoHaMU  COTOBBIX KommaHuwii BnaamBocroka. V3mepeHue BpemeHH
YCTaHOBJICHHUSI COCAMHEHHMS MEXIY COTOBBIM Tele(OHOM U CTalMOHAPHBIM

tenedoHom ropoackoit cetu THOIL.
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111l YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

y‘le6H0-MeTOI[I/I‘IeCKOC oOecrecueHue CaMOCTOSITCJIBHOM pa6OTBI

oOyyarolmuxcss 1O  JUCHUIUVIMHE  «MOOWIbHBIE  CHUCTEMBI  PaJHOCBA3N»
npenacrasiieHo B [Ipunoxenun 1 u Bkirovaer B ceOs:

IUIaH-Tpa(UK BBIIOJHEHUS CAMOCTOSITENBHOW paboThl MO JUCHUILIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU HA BBIIIOJHEHHUE 110 KAXKIOMY 3a1aHUIO;

XapaKTepUCTHKa 3aJaHUN Ui CaMOCTOSITENIBHON paboThl 00y4aromuxcs u
METOANYECKUE PEKOMEHIALIMU 110 UX BBIIIOJIHEHUIO;

TpeOOBaHUS K  MPEACTaBICHUIO U O(GOPMIIEHHIO  pe3yJbTaToOB
CaMOCTOSITENIbHON paboThI;

KPUTEPUU OLICHKHU BBIMOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV KOHTPOJIb JOCTUKEHUA LEJEA KYPCA

Ne KoHnTtponmpyemslie Koppb! 1 aTamns: OneHoyHbIE CPECTBA —
n/m MOAYJIH, (dhopMupoBaHHUS HAaMMEHOBaHUE
pasieinbl, KOMIIETEHIIN TEKYIIMHA | IPOMEKYTOUHAS
TEMBbI JUCIUIUIMHBI KOHTPOJIb aTTecTalus
1 Monyns 1, pa3gen |, [1K-2 3HAeT otuet JIP1 | Dk3ameHn,
TeMmsl 1, 2,3,4,5 Bompocsl 1, 2, 3
yMeeT otuer JIP2 | Dk3ameH,
BONpOCHI 4, 5
BJIAJICET otuet JIPI, pacueTHas
otuet JIP2 rpaduueckas
paborta 1
2 | Monyms 1, pazgen I, I1K-19 3HAeT otuet JIP3 OKk3aMeH,
Tema 6,7,8,9, 10 BOIIPOCHI 7, 9,
10, 11, 15
yMeeT otuer JIP4 DK3aMeH,
BOITPOCHI 6, 8
BJIAJICET otuet JIP3, pacdeTHas
oruert JIP4 rpaduyeckas
pabota 2
3 | Moayms 1, paznen I, [1K-2 3HAEeT oruet JIPS Ok3aMeH,
temel 11, 12,13 Borpocsl 12, 13
yMeeT otuet JIP6 DK3aMeH,
Bonpoc 14
BJIAJIEET otuet JIPS, pacueTHas
otuet JIP6 rpaduueckas
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pabora 3
4 | Monyns 2, pazaen 1V, [1K-19 3HAET oruet JIP7 OK3aMeH,
Temnl 14, 15,16, 17 Borpocsl 17, 18,
19, 20
ymeeT otuet JIP§ DK3aMeH,
BoIpockl 21, 22,
23,24
BJIAJICET otuet JIP7, OK3aMeH,
otruer JIP8 | Bompocsl 25, 26
5 | Moayns 2, pazaen V, [1K-19 3HAEeT ompoc OK3aMeH,
temnl 18, 19, 20 BOIpockl 27, 28
yMeeT onpoc DK3aMeH,
Bonpoc 29
BIIaACET otuet JIP9 DK3aMeH,
Borpoc 30
TumnoBsle KOHTPOJIBHBIC 3aJaHUs, MECTOANUYCCKUC MaTCpHUaJlbl,

ONpEAENSIONME MPOUEAYPhl OLEHUBAHUS 3HAHUI, YMEHUW U HaBBIKOB M (WJIN)
OTbITA JEATEILHOCTH, a TaKXKe KPUTEPUM M IIOKa3aTesld, HEOOXOIUMBIE JUIs
OLICHKM 3HAHWM, YMEHMUI, HaBBIKOB M XapaKTEPU3YIOIIUE ATambl (POpMUpOBaAHUS
KOMIIETEHLIMM B TPOLIECCE  OCBOECHUS  OOpa30BaTENbHOW  MPOrpPaAMMBI,

npeacTasiieHsl B [Ipunoxenuu 2.

V CIIMCOK YYEFHOM JIUTEPATYPHI U
NHOPOPMAILIMOHHO-METOANYECKOE OBECIIEYEHHE
AN CIUIIJIMHBI

OcHoBHas JMTEpaTypa
(anexmponmvie u neyammvie uz30amUs)
1. Huarec C.1. OGopyaoBaHue CHUCTEM MOOWIBHOW CBSI3U [DJIEKTPOHHBIN
pecypc]: yueonoe nocooue/ Jlunrec C.1M.— DnekTpoH. TeKCTOBbIC AaHHbIE.— M.:
MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBsi3u U uHpopmatuku, 2016.— 47 ¢.—

Pesxxum noctyna: http://www.iprbookshop.ru/61747.html

2. Mukymma A.B. CxemoTexHHKa MOOWJIBHBIX  PagUOCTaHIUN
[OnexkTponHbIii  pecypc]: monorpadus/ Mukymuua A.B., Ceguann B.M.—

DNEeKTpOH. TEeKCTOBbIe AaHHble.— HoBocubupck: Cubupckuili rocyaapcTBeHHBIN

31


http://www.iprbookshop.ru/61747.html

YHUBEPCHUTET TelleKoMMyHuKaruidi u uHdopmatuku, 2016.— 288 c.— Pexum

nocryma: http://www.iprbookshop.ru/69559.html

3. IllunakoB 10.C. ®opmupoBanme m 00pabOTKa CHUTHaJa B CHCTEMax
MOOMIBHON cBs3u ¢ TexHosoruedd OFDM (uMuTanmoHHOE MOJCIMpPOBAaHUE B
cucteme MATLAB&SIMULINK) (MatLab 2011a) [DnekrponHbIl pecypc]:
npaktukyM Ne 30/ — DIeKTpoH. TEKCTOBbIe naHHbIe.— M.: MOCKOBCKHUI
TEXHUUYECKUH YHUBEPCUTET CBs3M W HHpopmaTtuku, 2014.— 22 c.— Pexum

nocryma: http://www.iprbookshop.ru/63369.html

4. JlorsunoB B.B. IIpuemnnku cucreM pUKCHpOBAaHHOM U MOOMIIBHOM CBSI3H
[DnexkTpoHHBI pecypc]: yueOHoe mocobue/ JlorBunoB B.B.— DnekTpow.
tekctoBble nanHbie.— M.: COJIOH-TIPECC, 2016.— 816 ¢.— Pexum mocrtyma:
http://www.iprbookshop.ru/53840.html

5. bepnun A.H. CoToBbie cuCTEeMBI CBSI3U [DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue/ / bepnmun A.H.— DnexTpoH. TekcToBble naHHble.— M.: NHTEepHeT-
VYuusepcurer Nudopmarmonnsix Texnomoruit (MHTYUT), 2016.— 430 c.—
Pexxum noctyna: http://www.iprbookshop.ru/52177.htmi

JlonosHuTEILHAS JIUTEPATYypPa
(onexmponnvie u neuammvie uz0anus)
1. MakapoB C.b. TenexkoMMyHUKallUOHHBIE TEXHOJOTUU. BBeneHue B
texHonoruu GSM: ydyebHOoe mocobue s By3oB. —M.: Akanemus, 2006. 256 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:245402&theme=FEFU (13 3k3.)

2. Tlomo B.®. [IIupokomonaocHbIE M CBEPXITUPOKOIOJIOCHBIE CHUTHAIBI B
CUCTeMaX MOOWJIBHOM CBSI3M W HaBUTAllUU [DJIEKTPOHHBIA pecypc]: ydeOHoe
nocooue/ IlomoB B.®d.— DnekTpoH. TekcToBbIe maHHBIC.— OmMck: OMCKHiA
rocyapCTBEHHbIA TeXHUUECKUil yHuBepcuTeT, 2015.— 204 ¢.— Pexxum gocryna:

http://www.iprbookshop.ru/58103.html

3. MCTOI[I/I‘-IGCKI/IC YKa3aHusd U MHAWBUAYAJIBHBIC 3a/IaHUA [JIA BBIIIOJIHCHUS
KOHTpOJII;HOﬁ pa6OTI>I o JHUCHHITIIMHC Cetn m cHCTeMbl MOOWMILHOM CBSI3U

[DnekTpoHHBIN pecypc]/ — DAEKTPOH. TEKCTOBBbIE MaHHbIE.— M.: MOCKOBCKHIA
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TEXHUYECKUH YHUBEPCUTET CBsi3M U uHpopmaTtuku, 2014.— 32 c.— Pexum

nocryma: http://www.iprbookshop.ru/61759.html

IlepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust

JIiist ipoBeieHMS TaOOPATOPHBIX PabOT MO MCCIICIOBAHUIO PAAHMOCUTHAIIOB
0a30BBIX CTAHIMHA WCIONB3YIOTCS MHOTOQYHKIIMOHATBHBIE H3MEPUTEIBHBIC
paguonpuemunku |ICOM, USRP2901, USRP2901. Cbopka cxem H3MEpCHUS H
yIpaBJICHHE BCTPOCHHBIMU YCTpOHCTBAMH paaroNpueMHUKA u
MIPUEMOTIEPEIATYMKOB OCYIIECTBIISIETCS. C MEPCOHAIBHOTO KOMIIbIOTEpa TOJ
ynpasieauem OC  Windows 7 1mpu TOMOIIM  CHEIHAIA3HPOBAHHOTO
MPOrpaMMHOTO OOECIeYeHHs, TOCTaBIIEMOr0 BMeECTE C o00opyaoBaHHEM (B
4acTHOCTH, M3 Bcex mporpamm Tpedyercs NI Labview2015). JIns odopmicHus
OTYETOB M0 JAaO0OpaTOpHBIM paboTaM MOXKET HCIOIb30BATHCS CTaHAAPTHOE
NpOrpaMMHOE O00€CIIeYeHnEe KOMIBIOTEPHBIX yueOHbIX KiaccoB (Windows XP,

Windows 7, Microsoft Office u ap.).

V. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO
JANCIUIIJIMHBI

B npouecce oOydyeHHs CTYIEHT JOJDKEH HE TOJIBKO OCBOUTH Y4EOHYIO
nporpaMmy, HO M MPUOOPECTH HABBIKM CAMOCTOSATEIBHOM paboThl. CTyIeHT
JOJDKEH yMEeTh IUIaHUPOBaTh M BBHINOJHATH CBOIO paboTy. YAeNnbHBIM Bec
CaMOCTOATENbHOM PabOThl OOBIYHO COCTaBISIET 10 BpemeHu 10 25-30% ot Bcero
BPEMEHU HM3y4aeMOro IMKJIa. DTO OTPAKEHO B Yy4eOHBIX IUIaHAX W rpadukax
y4eOHOro Tmpoiiecca, C KOTOPHIMHU KaXKIBbIH CTYJIEHT MOXKET O3HAKOMHTHCS Y
npernojiaBaresis JUCIUIUIMHBI WK Ha Kadeape.

['maBHOe B mepuon 0Oy4YeHHs] CBOEH CHEIHATIbHOCTH — 3TO HAyYUTHCA
METOJIaM CaMOCTOSITEJIBHOIO YMCTBEHHOI'O TpYJla, CO3HATEJIbHO Pa3BUBAaTh CBOU
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TBOPYECKUE CIOCOOHOCTH W OBJIQJIeBaTh HaBbIKaMM TBOpUYECKOW paboThl. s
ATOT0 HEOOXOUMO CTPOTO COOIOATh AUCIUIUIMHY y4eObl U MOBEICHUS.

KaxnaoMmy cTyaeHTy clielyeT COCTaBJSITb €KEHENEJIbHbIA U CEMECTPOBBIN
IIaHbl paboThI, a TaKXkKe TUIAH Ha Kaxabld pabouuii nens. C Beuepa Bceraa Hajo
pacripeniensiTb pabOTy Ha CIAEAyoUUd JIeHb. B KOHIE KaXJoro JHA
[eJIecO00pa3HO TOJABOAUTH HTOr pPAaOOTHI: TIIATENbHO MPOBEPUTH, BCE JIU
BBITIOJIHEHO 0 HAMEYEHHOMY IUIaHy, HE OBLJIO JIM KaKUX-TUOO OTCTYIUICHUH, a
ecniu ObUIM, MO KakOW MpUYMHE 3TO mpousouuio. HyXHO OCyIIecTBIATH
CaMOKOHTPOJIb, KOTOPBIM SIBJISIETCS HEOOXOJMMBIM YCIOBHEM KaK YCIEUTHOM
y4eObl, TaKk U mocieayromeid padoTsl. Eciin 4TO-TO OCTaloCch HEBBIMOJIHEHHBIM,
HEO0OXOJIMMO U3bICKATh BpPEMSsI JIJIsl 3aBEPILICHUS STOM YacTu pabOThl, HE YMEHbIIAs
o0beMa HEeJIBHOTO TJIaHA.

KoncnexktupoBaHue JEKIIMOHHOTO Marepualia JOJDKHO MPOU3BOAUTHCS
KpaTKO, CXEMaTU4YHO, MOocjeaoBaTelbHO. DUKCUPYIOTCS OCHOBHBIC IOJIOXKEHUS,
BBIBOIBI, (DOPMYIUPOBKU, OOOOIIEHUST; TTOMEUYAIOTCS BAXKHBIE MBICITH, BBIJCIISIFOTCS
KJIFOYEBbIE CJIOBA, TEPMHUHBI. TE€pMHHBI, TOHATUS MPOBEPSIOTCS C TMOMOIIBIO
DHLMKJIONIEINM, CIIOBAPEMN, CIPABOYHUKOB C BBIINUCHIBAHUEM TOJKOBAaHUM B
terpaab. Heob6xoauMo 0003HAYUTH BOIMPOCHI, TEPMUHBI, Marepual, KOTOPbIN
BBI3BIBAET TPYIHOCTH, NMMOMETUTHh M TOMBITATHCS HAWTH OTBET B PEKOMEHIyeMOM
auteparype. TOIbKO eclii cCaMOCTOsITEIBHO HE yIaeTcs pa3o0paThCs B MaTepuae,
HeoOXoauMo  chOpMyJIUpOBATH BOMPOC U 33JaTh IMPENojaBaTesllo  Ha
KOHCYJIbTAIINH, Ha TIPAKTUYECKUX paboTax.

Marepuan neknuidi HE0OXOJAMMO 3aKpeIUIATh CaMOCTOSTEeNbHO. B mepByro
ouepesib, Ha CIEAYIOIIMA JA€Hb HEOOXOAMMO emle pa3 MmpopadoTaTh Marepual
nekiuu. [IpakTrka Noka3bIBaeT, YTO €CJIM HE CAEIaTh 3TOTO B TEUCHUE JIBYX-TPEX
JTHEeW, To Oojblllasg YacTh MaTepuana 3a0ynercs. B nanpHelinieMm mporece
3a0bIBaHUsI MJAET N0 OHKCroHeHTe. [lpum wu3ydeHum Marepuayia o00s3aTelIbHO
WCIIOJIb30BAaHUE YUYEOHWKOB M JIPYTUX MaTepHalioB 1o auciuiumuae. Heooxoaumo
HalTU KOHTPOJBHBIE BOIMPOCHI MO COOTBETCTBYIOIIEH TeMe, OTBETUTh Ha HUX. B

CJIydac €CiIM 110 TCMC CCTh 3aJda4du, TO HUX HGO6XOI[I/IMO penTh U CBCPUTH C
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NpaBUIbHBIMM BapuaHTaMU OTBETOB (Mpu Haiuuuu). B cioyuyae 3atpyaHeHui
HE0OXOMMO MTPOKOHCYIBTUPOBATHCS Y MIPEMO1aBaTEeIs.

Bo Bcex pa3nmMuHBIX CHUTYyaIusx, MPUBOIAIINX K OMIMOOYHBIM JEHCTBUSIM,
HEKOPPEKTHBIM BBIBOJIaM W/WJIM OTBETaM HEOOXOJUMO TMpPOaHAJIU3UPOBATh
IPUYMHBI, TIpUBEAIIME K omMOkaM. Pabora Haj omMOKaMH SIBISIETCS OJHUM W3
YCIOBUH Ipoliecca COBEPILICHCTBOBAHUS 3HAHWM W HABBIKOB, a CIIEJOBATEIbHO,
yCHenHon yue0nl U paboThl.

[IpumepHOE pacrpeelieHHe BPEMEHH CaMOCTOSATEIbHOM padOThl, KOTOPOE
CTYJIEHT JIOJDKEH OTBOJUTh HAa TOT WIM WHOW BHUJ 3aHATHI: 3aKperuieHUe
JEKIIMOHHOTO Marepuana — 15%, moAroroBka K mnpaktudeckum 3ansatusm — 30%,
MOATOTOBKA K jabopaTopHbiM padotam — 30%, moaroToBka k sk3ameHy — 25%.
Tem He MeHee, y4YHUTHIBasi OCOOCHHOCTH KaXKJIOTO CTYJCHTA, YKa3aHHBIE Yachl
MOTYT BapbHUPOBATHCSI.

JIuCIMmInHy peKOMEHIyeTCsl M3y4aTh MO IIaHy 3aHATHNA. OO0ydaromuics
JIOJDKEH CBOEBPEMEHHO BBIMIOJIHATH TEKYIIUE JabopaTopHbIe padOThI M 3alIUINATh
WX BO BpeMsl 3aHATHI WJIM Ha KOHCYJIbTAIUH.

[Ipu moAroToBKE K JIEKIUSM OOYYArONIUIICS M3ydaeT IJIaH JICKIIMOHHOTO
MaTepuana, peKOMEHJOBAaHHYIO U IOMIOJHUTEIbHYIO JUTEPATYPY.

Brimonaenne mabopaTopHBIX pabOT ommMpaeTcs Ha JEKIIMOHHBIN MaTepual.
JlaGopatopHble pabOThI SBISIIOTCS JOCTATOYHO OOBEMHBIMH M PAcCUMTaHBI Ha
HECKOJIBKO ayIUTOPHBIX 3aHsATul. Pacnpenenenue paboT 1o peMTUHTOBBIM OJi0KaM
Clemyroliee: B TIEPBOM M BTOPOM PEUTHHTOBBIX OJIOKaX CTYIEHT JOJDKCH
MOATOTOBHUTH TIO0 2 JaboparopHbie paboThl. TakuM 00pa3oMm, CTYIAEHT IOJIKEH
CIaTh M 3aIIUTHTHh OTYCTHI, COOTBETCTBEHHO, T10:

® K KOHILy 1-ro peiituHroBoro 6soka —no 1,2 u 3 nabopatopHsiM paboTam;

® K KOHIIy 2-TO PEUTHHTOBOTO 0j10Ka — 10 4,5 1 6 1a00paTopHBIM paboTam.

® K KOHITy 3-TO peUTHUHrOBOTO OJ10Ka — 1o 7,8 n 9 mabopaTtopHbiM paboTam.

JIJIsl TIONTOTOBKM K TPAKTUYCCKAM 3aHATHSAM M JIA0OPATOPHBIM paboTam
TpeOyeTcs Hu3ydeHHe JEKIMOHHOIO MaTepHalia, YBEpEHHOE 3HAaHHE OTBETOB Ha

KOHTPOJIBHBIC BOITPOCHI AJIA 3aKPCIICHUA MaTCepuralia.
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K sx3ameHy oOydJaromuics MOJDKEH OTYMUTATHCS MO BCEM J1aOOpaTOpPHBIM
pabotam. Tembl, pacCMOTPEHHBIC Ha JICKITMOHHBIX 3aHATHIX, HO HE OTPaKCHHBIC B
JabopaTopHbIX ~ paboTax,  3aKpeIUIfoTCs  OOydJalImuMMcs  BO  Bpems
CaMOCTOSITEILHON PabOTHI.

[Ipu moOATOTOBKE K 3K3aMEHY HEOOXOIUMO MOBTOPUTH YUEOHBIH MaTepua,
WCITOJIB3YysI KOHCIICKT JICKIIUWA, OCHOBHYIO W JOIOJHHUTEIBHYIO JINTEPaTypy, MpH
HEO0OXOJAMMOCTHU TMOCENIaTh KOHCYJIbTAMKU. JK3aMEH MOXET ObITh NMPUHATH KaK B
dbopme oOTBEeTa Ha BOMPOCHI OWIETa, TaK M 3aCUYUTHIBATHCS IO PE3YJIbTaTaMm

peuTHHTA.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE

JUCHUATIIAHBI
Anpec (MecTononoxeHue)
yueOHBIX KaOMHETOB,
0OBEKTOB JJIs IPOBEACHHUS
HaunmenoBanue 000py10BaHHBIX YIEOHBIX KAOWHETOB, OOBEKTOB JIIs MPaKTUYECKUX 3aHITHUH,
TPOBEICHHS MPAKTUYECKUX 3aHATHI C IEpeIHEM OCHOBHOTO 000PYIOBaHUS 00BEKTOB (hU3MUECKOI

KyJIBTYpBI U criopta (¢
yKa3aHHeM HoMepa
TIOMEIIIEHHST)

JlabopaTopus tudpOBOI ITEKTPOHUKHU U CXEMOTEXHHUKHU Kadeapbl
ONEKTPOHUKH U cpecTB cBs3u MHxxeHnepHon mkounsl E 729:
Momno6:0k Lenovo C306G-i34164G500UDK (1 mit), AkycTudeckast
cuctema Extron SI 3CT LP (3 mt), Bpe3noit uarepdeiic TLS TAM 201
Standart 111, nokyment-kamepaAvervision CP355AF, J)KK-manens 47’
LG M4716CCBA, matpuunsiii kommyTtaTop Extron DXP 44 DVI PRO,
MHUKpo(hOHHAs TeTyInYHas paanocuctema Sennheiser EW 122 G3,
MynbTEMeniHbIN poexTop Mitsubishi EW330U, pactmpenue st
KoHTpouiepa ynpasienus Extron IPL T CR48, ceteBast Buneokamepa
Multipix MP-HD718, croiika metammueckas st JKK-mucrres,
yeunurens Mouaoctu Extron XPA 2001-100V, ycunurens-
pacnpenenutens DVI curnana Extron DVI DA2, nudposoii
ayauonporeccop Extron DMP 44 LC, skpan npoekIrorHbIi Screenline
Trim White Ice

r. BmaguBocTtok, 0. Pycckuii,
n. Asike 1.10, kopnyc E, ayn.
E 729, E 727

JlaGopatopusi COBpEMEHHBIX TEXHOJIOTHI OECIPOBOIHON CBSI3U Kadeaphl
DNEKTPOHUKH U cpecTB cBsizu MmkeHepHo# mKkonsl E727:

Momno6m0k Lenovo C306G-i34164G500UDK (11 mwit), AkycTrueckas
cucrema Extron SI 3CT LP (3 ), Bpe3noit uarepdeiic TLS TAM 201
Standart I1l, nokyment-kamepaAvervision CP355AF, J)KK-manens 47’
LG M4716CCBA, matpuunsiii kommyTtaTop Extron DXP 44 DVI PRO,
MHUKpO(hOHHAs eTiInYHas paanocuctema Sennheiser EW 122 G3,
MyJIbTEMeInIAHEIH mpoekTop Mitsubishi EW330U, pacmmpenue ms
KoHTposuiepa ynpasinenus Extron IPL T CR48, ceteBas Bumeokamepa
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Multipix MP-HD718, ctoiika metamuueckas s KK-aucres,
yeunmrenb Moniaoctd Extron XPA 2001-100V, ycunurenb-
pacnpenenutens DVI curnana Extron DVI DA2, nudposoii
aynuonporeccop Extron DMP 44 LC, skpan npoeKIiHoHHbI#H ScreenLine
Trim White Ice

National Instruments USRP-2901, USRP-2920

B nensx obecrieueHust criennaibHbIX YCIOBUNM 00y4YeHUS WHBAJIUIOB U JIULL C
OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 370pOBbs B JIBDY Bce 31aHusA 000pya0BaHBI
naHaycam, JU(QTaMM, TOJBEMHHMKaMH, CHEIUAJIN3UPOBAHHBIMU  MECTaMH,
OCHAllCHHBIMU  TyaJeTHHIMM  KOMHAaTaMH, TaOiuykamMd HWHGOPMALUOHHO-

HaBHFaHHOHHOﬁ IMOAACPIKKH.
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[Tpunoxenue 1

MMHHCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUIMCKON ®EIEPALINN
dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 POPECCUOHATILHOTO 00pa30BaHMUS

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIIKOJIA

YYEBHO-METOJUYECKOE OBECIHHEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOLINXCA
o AucHUILIHHE «MoOHIbHbIE CHCTEMbI PAHOCBA3ZN
HanpasJyieHue nNoAroTOBKHU
11.03.02 UH(poKOMMYHUKANMOHHbIEC TEXHOJIOTHMH U CUCTEMbI CBSI3H
®opmMa MOATOTOBKH OYHASI/3204HAS

BaaguBocTok
2015
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne | Jara/cpoku Bua camocrositesibHOM padoThI IIpumepubie | @opma
n/n | BHIMOJHEHUS HOPMBI KOHTPOJIS
BpeMeHH Ha
BBINOJTHEHHE
1 1-6 menenmu | [loaroroBka oryera 1mo gadbopaTopHO 17/0 uac. 3amura
pabore Nel,2,3 oT4dera
2 1-6 venenu | [logroroBka K KOHTPOJILHOM padoTe 1 10/61 Kontp-nas
pabora 1
3 7-12 nenenu | [logroroBka otyera mo gadbopaTopHOI 17/0 uac. 3amura
pabote Ne 4,5,6 oT4yeTa
4 7-12 menemu | [loaroroBka K KOHTPOJIBHOM paboTe 2 10/60 Kontp-nas
pabora 2
5 13-17 nenenu | IloaroToBka oTdera 1o J1abopaTopHOM 17/0 yac. 3amuTa
pabote Ne7,8.9 OT4EeTa
4 13-17 nenenu | IloaroroBka Kk KOHTPOJIBHOM padoTe 3 10/60 Kontp-nas
pabora 2
4 18 Hemens [ToaroroBka K dK3aMeHY 27/9 4ac. DK3aMeH,
npeJCTaBIe
HUE
[Toptdonuo
Hroro 108/190 yac.

XapaxkrepucTHKA 3aJaHUM VISl CAMOCTOATEIbHOM PadoThl 00y4aK0IIMXCH U

METOAUICCKHUEC PCKOMECHAAINUH 110 UX BBINNOJIHCHHUIO

3amaHnuss ¥ METOAMYECKHE PEKOMEHIAIMH JIJIT CaMOCTOSTEIbHON pabOThI
o0ecreynBaOT MOATOTOBKY OTYETOB K JabopatopHbiM pabotam. Mx momHOe
colepKaHUEe TPHUBEICHO B TMporpaMMe M METOIWYECCKUX  YKa3aHUSX.
Mertonuueckue ykazaHus K JIaDOpaTOpHBIM paboTaM B JJIEKTPOHHOM BHJIE U

IIC4aTHOM BHJC 6ep}ITC$I Y BCAYLICTO IIPCTIOaBaTCIIA.

TpeboBanus K npeACTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTATOB

CaMOCTOAITe/IbHON PadOTHI

PesynbTaThl caMmocTOsATEIbHOM pabOTHl OTPAKAIOTCS B MUCHhbMEHHBIX paboTax

(oTuerax 1o J1abopaTOpHBIM paboTam).
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K npencraBnenuio u opopMIIEHHIO OTYETOB MO J1aO0OpPaTOpPHBIM padoTam
MPEABABISIIOTCS CIEeAYIONIe TPEOOBAHMUS.

Crpykrypa oTueTa no 1abopatopHoil padbote

Otyersl 1O Ja0OpPaTOpPHBIM paboTaM NPENCTABIAIOTCS B 3JICKTPOHHOU
dopme, TOArOTOBIICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B peakTope MSWord.

OTuer mo paboTe JOHKEH OBITh 0000IIAIONIUM JOKYMEHTOM, BKJIIOYATh BCIO
WH(OPMAIUIO TI0 BHIMOJHEHUIO 33JJaHUM, B TOM YHCIIe, TOCTPOCHHbBIE IUarpaMMBbl,
TaONUIBI, TPUIIOKEHUS, CIUCOK JUTEpaTyphl W (WJIM) pPacyeThl, COMPOBOXKIas
HEOOXOIMMBIMU TOSCHEHUSIMU ¥ WUTIOCTPALIUSIMH B BUJIE CXEM, IKPaHHBIX (popm
(«CKpUHILIOTOBY») U T.I.

CTpyKTypHO OTYeT Mo JabopaTopHOM paboTe, KaK TEKCTOBBIM JOKYMEHT,
KOMIUIEKTYETCS TI0 CIEIYIOIIEN CXeMeE:

e TuTyIbHBIN JIUCT — 00s3aTeNIbHAsI KOMIIOHEHTa OTYETa, TIepBasi CTpPaHUIIA
OTYeTa, MO MPUHATON AJis JabopaTOpHBIX padoT (opme (TUTYJIBHBINA JUCT OTYETA
JOJDKEH pa3MenaThes B 001eM (aiisie, T/ie mpeCcTaBlIeH TEKCT OTYETA);

e lcxonHble JaHHBIE K BBHITIOJIHEHUIO 3a/IaHUI — 00s13aTeNbHAss KOMIIOHEHTA
OTYeTa, C HOBOW CTPAHUIIBI, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.11.);

e OcHOBHas 4acTh — MaTepuasbl BBIIOJHEHUS 3aJaHUN, pa3OMBaeTCs MO
pyOpHKam, COOTBETCTBYIOIUX 3aJaHUSIM pabOThl, C UEPAPXUUECKONU CTPYKTYpPOM:
pas3zenbl — MOapa3Aesbl — IMyHKTHI — HOJIMYHKTHI U T. 1.

PexomenmyeTcss B OCHOBHOM YacTH OTYETa 3arojioBKU pyOpuK (moapyOpuk)
naBath, wucxoas U3  (QOpMyNIHMpPOBOK 3adaHWi, B (opmMe OTTIarojJbHBIX
CYIIECTBUTEIbHBIX;

e BriBoabl — o0s3aTenbHasi KOMIIOHEHTA OTYETa, COACPKUT 000OIIAroIIe
BBIBOJIbI 10 paboTe (Kakue 3a/laydl pelleHbl, OLEHKa Pe3yJbTaTOB, YTO OCBOEHO
IIPU BBIMOJHEHUHU paOOThI);

e Cnmcok nuTepaTypbl — oO0s3aTenbHas KOMIIOHEHTa OT4YeTa, C HOBOWM
CTPaHUIbl, COJACPKUT CIHUCOK HCTOYHHMKOB, MCIOJb30BAHHBIX INPHU BBITOJIHEHUU
paboThl, BKJIIOYasi DJIEKTPOHHBIE HCTOYHUKU (CHHCOK HYMEpPOBAHHBIM, B

COOTBETCTBHUH C MPaBUJIaMU ONMHUCAaHUs OnOInorpadun);
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o [Ipunoxxenus — HeoOsA3aTeNbHAsI KOMIIOHEHTA OTYETa, C HOBOW CTPaHMUIIBI,

COJIEP>KUT JIONOJIHUTEIbHBIE MaTepralbl K OCHOBHOM YacTHU OTYETA.
Odopmiterne oTdeTa 1Mo 1adbopaTopHoit padboTte

JlabopaTopHass paboTa OTHOCHUTCA K KaTETOPUH «IIMCHMEHHAs paboTay,
odopmIsieTcs o npaBuiiaM 0popMIIEHUS MUCbMEHHBIX padoT ctyAaeHTamu JBOY.

Heo0xoaumo o0patuTh BHUMaHUE Ha CIEAYIOLIME aClEKThl B 0(hOPMIICHHH
OTYETOB padoT:

e Halop TEKCTa;

® CTPYKTYpUpOBaHHUE pabOTHI;

e oopMmIIEHHE 3arojIOBKOB BCeX BHUIOB (pyOpHK-NIOAPYOPUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJUII, IPUIIOKEHUN );

e o(dopMIIEHHE NTEPEUHCIICHUN (CITUCKOB C HyMEpalueil Wi MapKUpPOBKOK );

e odopmieHue TabuII;

e odopmiieHHe WUTIOCTparuil (rpaduku, pucyHku, (ororpaduu, CXEMBbI,
«CKPHUHILOTBI»);

e Habop U opopMIICHHE MATEMATUYECKUX BbIpaxeHu (popmymn);

e 0hopMIIEHHE CIUCKOB JIUTEPATypbl (OMOIHOrpapuUYecKux OMUCAHUMN) U
CCBUTOK Ha UCTOYHUKH, ITATHPOBAHHUS.

HaGop Tekcra

HaGop Tekcra ocymiecTBisieTcss Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CIICYIOIIMMHU TPEOOBAHHSIMHU:

® [ieYaTh — Ha OJHOM CTOpOHE JucTa Oesoit Oymaru dopmara A4 (pazmep
210 Ha 297 mMm.);

® WHTEpPBaJ MEXCTPOUYHBINA — MOJYTOPHBIH;

o mpudt — TimesNewRoman;

e pazmep mpudta - 14 nOT., B TOM uuciae B 3arojioBkax (B Tabiauiax
nomyckaercs 10-12 mt.);

¢ BbLIPABHUBAHUC TCKCTA — «I10 HIUPUHCH
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® TI0JIs1 CTPAHULIBI -NIeBoe — 25-30 MM., ipaBoe — 10 MM., BepXxHee U HUKHEE
—20 MM.;

® HyMepalus CTpaHUI] — B IPAaBOM HUKHEM YTy CTPAHUIIBI (IJI CTPAHUIL C
KHW)KHOM OpHEHTalMel), CKBO3HAas, OT THUTYJbHOTO JHUCTa JO MOCIeaHEN
CTpaHHUIIbl, apabCKUMU HUppamu (EPBOM CTPAHUIICH CUUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMEP HE CTAaBUTKCS, Ha CIEAYIONIEH CTpaHuUIle pocTaBisieTcs nudpa
«2» U T. 1.).

® pEXHUM aBTOMATHYECKOTO MEPEHOCA CJOB, 32 UCKIIOUYEHUEM TUTYJBHOIO
JUCTAa W 3arojOBKOB BCEX YPOBHEW (IEPEHOC CJIOB g OTIEIbHOro ab3ala
omokupyeTtcs cpeactBamu MSWord ¢ momonisio koManael «@opmaTy — ad3ar] npu
BbIOOPE OMIMH «3alPETUTh ABTOMATHUECKUI IEPEHOC CIIOBY).

Ecnu pucyHok wim tabnuna pasmenieHsl Ha ucte popmara Oonbine A4, ux
CIIelyeT YYHUTHIBaTh, KaKk OAHY CTpaHuily. HoMmep cTpaHHUIIBI B 3THUX Cily4asx
JOITYCKAETCs HE MPOCTABJIATh.

Cnucok mTepaTypbl U BCE IPHUIIOKEHHS BKIIFOUAIOTCS B OOILYIO B CKBO3HYIO
HYMEPAIWIO CTPAHUI] PAOOTHI.

Pexomenoayuu no ogopmnenuio epaguueckoco mamepuana, noayueHHO20 €
9KPAHOB 8 8UOe « CKDUHULOMOB

I'paduueckne kommm O5KpaHa («CKPUHIIOTHI»), OTpa)karomue Trpaduki,
IUarpaMMbl MOJIeNIeH, CXeMbl, 3KpaHHble (OpPMBI U T. . JOJDKHBI OTBEYaTh
TpeOOBAHUSIM BHU3yaJIbHOW HArJSAHOCTH TPEJCTABICHUS HWJLTIOCTPATUBHOTO
MaTepuaina, Kak MO0 pa3MepaM TIpaduyecKuXx OOBEKTOB, TaK M paspellaroiei
CIIOCOOHOCTH OTOOpaXEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BaKHBIM
MOJI30BATEILCKUM TTapaMeTpam.

Pekomenayercsi B cpefie IpOrpaMMHOTO MPUIIOKEHHSI HACTPOUTH «IKPaH»
Ha TIapaMeTpbl MacCIITAaOMPOBAHUS U PA3MEIICHUS CHUMAEMBIX ISl WILTIOCTPAIlUU
00bekToB. IIpu 3TOM HE00X0AUMO YOPaTh «JIMIIHKE» OKHA, KOMaH/bI, BbIICICHHUS
OOBEKTOB U T. .

B nmepeHeceHHBIX B OTYET «CKPHUHILIOTax» PEKOMEHAYETCS «Cpe3aThy

HEHY)XHbIe  00JacTH, TMyTeM peJaKTUPOBaHUS «U300paXKEeHHiI», a IMpu
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HEOOXOJAMMOCTH OTMACIITAOUPOBATh UX JIJISl 3aMOJHEHUS CTPAHUIBI OTYETA «IIO
LIUPUHEY.

«CKpUHIIOTB» B OT4YeTe OQGOPMIIAIOTCS KAaK PHUCYHKH, C 3arojJOBKaMH,
MOMEINIAeMbIMU HUXKE OOJIACTH PUCYHKOB, & B TEKCTE JOJKHBI OBITh CCHUIKMA Ha
YKa3aHHbIC PUCYHKH.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOSATEIbHOI PadoThI

OnenunBanue 1a00paTOPHBIX PAOOT MPOBOJUTCSA MO KPUTEPUSIM:

- TOJHOTA ¥ Kau€CTBO BBHIMOJHEHHBIX 3a/IaHUM;

- BJIAJICHUE METOJIaMH W NpPHEMAMHU KOMIIBIOTEPHOTO MOJEIHPOBAHUS B
UCCIIEAYEMBIX BOINpOCax, MNPUMEHEHHE CHEUUAIU3UPOBAHHBIX MPOTPAMMHBIX
CPEIICTB;

- KadecTBO O(OpMIICHHS OT4YeTa, WCIOIb30BAHUE MPABWI U CTaHAAPTOB
0(OpMIICHUS] TEKCTOBBIX U JIEKTPOHHBIX IOKYMEHTOB,;

- HCTOJIb30BAaHME JIAHHBIX OTEUECTBEHHONW W 3apyOeKHOU JUTEpaTyphl,
UCTOYHUKOB ceTu MHTepHer, nHbopMalMy HOPMATHUBHO MPABOBOTO Xapakrepa U
NepEeOBOM IPAKTHUKY;

- OTCyTCTBHE (DAKTHUYECKUX OIIMOOK, CBSI3aHHBIX C TOHHUMaHUEM
pOOJIEMBI.

MeToanueckue yKa3aHusl M0 MOAT0TOBKeE K IK3aMeHY

K «koHmy cemectpa oOywaromuiics JOKEH OTYUTATBCS TI0 BCEM
7a00paTopHBIM paboTaM, T.€. MPEAOCTaBUTH OTYETHI, MOJYYUTh BOMPOCHI IO
KXol J1abopaTOpHOM B COOTBETCTBUHM C TEMOM M OTBETHUTh Ha HHUX. TEMBbI,
pPacCMOTPEHHBIE HA JICKIIMOHHBIX 3aHSATUAX, HO HE 3aTPOHYTHIE HA MPAKTUYECKHUX
3aHATUAX U B JIaOOpATOPHBIX paboTax, pazoMparoTcs OOY4arOIIMMHUCI BO BpeMs
CaMOCTOSTEIIbHON paOOTHI.

[Ipu moaroroBke K 3K3amMeHy HeoOXoauMo mpeactaButh lloptdonno u
MOBTOPUTh YYEOHBIM MaTepuaj, HCIOJIb3ys KOHCIEKT JICKIUM, OCHOBHYIO U
JOTIOTHUTENBHYIO JIUTEPATypy, P HEOOXOAUMOCTH TTOCETUTHh KOHCYIIbTAIUH.

Crpykrypa Iloptrdonuo: 1. Haszpanue Iloptdommo; 2. KoHCIeKT NeKIuii;

3. Otuetsl o abopaTopHbIM padotam; 4. KonTponapHbie pabOTHI.
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[Tpunoxenue 2

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepaiabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpOodhecCuOHATBLHOTO 00pa30BaHus
«/{aabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»

(IBOY)

NHXXEHEPHAS HIKOJIA IB®Y

®OH/J OONEHOYHBIX CPEJICTB
o AucHUILIUHe «MoOHIbHbIE CHCTEMbI PAHOCBA3N
HanpagJieHue noAroToBKu
11.03.02 MupoKkOMMYHUKAIIUOHHBIE TEXHOJIOTHU M CUCTEMBbI CBSI3H
®opmMa MOArOTOBKH 0YHASI/3204HAS

BaaauBocToK
2015
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MMacnopt ®OC

Koa n
(popmysupoBka
KOMIIETeHIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

3Haer

CriocoObI BEIOOpa COBPEMEHHOM 3JIEMEHTHOW 0a3bl JUIs
MIOCTPOCHHSI MOOMIIBHBIX CUCTEM C 3aJJaHHBIMU
XapaKTePUCTHKAMU;
MeTob1 pacueTa MOUTHOCTH TPOEKTUPYEMBIX
YCTPOMCTB ISl TOJAKJIFOYEHUSI MOIYJIei 0a30BBIX CTAHIIUNA;
DKCrepuMEHTaIbHbIE METOAbI UCCIICOBAHUS
pacipoCcTpaHeHUs paTuOCHTHAIA OT 0A30BBIX CTAHIIMNA U
MOOHMIJIBHOTO TeeoHa,
Croco0bl aHanM3a EMKOCTH MOOMJIBHOM CETH,
OcHoBHBIE CIOCOOBI MMOMCKA U aHAJIM3a CIIPABOYHOM
UHPOpPMALINH.

I1K-2 - cnoco6HOCTH
OCYIIECCTBIISATh
MIPUEMKY U OCBOCHUE
BBOJIUMOTO
o0opynoBaHUs B
COOTBETCTBUH C
JEACTBYIOIUMH
HOpMAaTUBaMHU.

Ymeer

Bri6upats pa3mep kinactepa u KOJIUYECTBO CEKTOPOB B
COTE,
PaccuntheiBaTh OCHOBHBIE TAPAMETPBI IPOEKTUPYEMBIX
YCTPOWCTB B YaCTH OTHOIICHHUS CUTHAJI/TIOMEXa,;
AHanmM3UpOBATH TEOPETUYECKU IIPHU IIOMOLIU
MaTeMaTHYECKUX MOJIEICH M Ha MPAKTHKE C
HUCIIOJIB30BAHUEM COOTBGTCTBYIOHII/IX I/IBMepI/ITeJ'II)HI)IX
prOOPOB PA3IUYHBIE XAPAKTEPUCTUKH 00OPYIOBAHHUS
cragmaproB GSM, UMTS, LTE-A;
[TpoBOANTH MOMCK HAYYHO-TEXHUUYECKON HHPOpMAIIH
110 3aJJaHHOH TeMe.

Bnaneer

Hagblkamu pacuera ypoBHsI IPHHMMAeMOr0 CUTHAJIA Ha
3aJJaHHOM PacCTOSIHUU OT 0a30BOM CTaHLIUU U
MaTeMaTHYEeCKUMHU CIIOCOOaMH ONMCaHUS PaclpOCTPAHEHUS
paavoCHUrHana,
HaBbikamu BbIOOpa METOJIOB M CPEICTB U3MEPEHUH IS
JKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN MOLTHOCTH
IepeaTiyrnKa U YpoBHS CUTHAJIA B IPUEMHHUKE;
HaBbikamu cocTaBiieHHs! 4aCTOTHO-TEPPUTOPUAIIBHOTO
IIJJaHA B COTOBBIX CETSIX BTOPOTO, TPETHETO M YETBEPTOTO
MOKOJICHUH,
HaBsikamu noucka, aHanu3a v CUCTEMaTH3aluu
Hay4YHO-TEXHUYECKON MH(OPMAIIUH 110 KOHKPETHOM
TEMATHUKE UCCIIEIOBAHNUS.

ITK-19 - roOTOBHOCTB K
OopraHusaiuu padbot
MO MPAKTUYECKOMY

HCIIOJb30BaHMIO U
BHEIPEHUIO
pe3yIbTaTOB

HCCJIeIOBaHUM.

3HaeT

Hammame oGrmiero nmpeacTaBieHus: O CETEBOM
000pyI0BaHWY U MOHUTOPUHTE MAPAMETPOB CETH;
3HaHue Coco0OB BIOOPA METOIUK
AKCIIEPUMEHTATBHBIX UCCIEI0BAHUN;
OCHOBHEIE TEXHUYECKHE peICHUA, TIPUMCHIACMBIC I
pelIeHrs TUTIOBBIX 3a/1a4 00eCTIeueHUsI MUHUMAIIBHOTO
OTHOIIICHHSI CUTHAJI-TTIOMEXa MOOMIIBHOW CUCTEMBI,
bazoBrIe HaBBIKU MNPUMCHCHUSA MATCMATHYCCKOT'O
ammapara JJisl pelIeHus 3a/1a4, BO3HUKAIOIIUX MTPH
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HCCICIOBAaHNHU Ka4CCTBa 06CHy)KI/IBaHI/I$I PagruoCCTH.

VYmeer

[TpumeHsaTh 3HaHUS B 00J1aCTH MOOWIIBHOMN CBSI3H IS
pelLIeHUs BO3HUKAIOMIMX 3a/1a4 [TPU MOCTPOCHUU CHCTEM
MOOMIIBHOM CBSI3HU, C YI€TOM XapaKTEPUCTUK 000PY10BAHUS
1 TpeOOBaHMIA K CUCTEME CBSI3H,

CamOoCTOSITENbHO HAXOJUTh HEOOXOANMYIO HAyYHO-
TEXHUYECKYIO M CIIPABOYHYIO JIUTEPATYPY, OTHOCSIIYIOCS K
BBIOOPY FOTOBOTO WJIM TIOCTPOCHUIO CAMOCTOSATEIILHOTO
peleH s U pealn3aiuyi KOHKPETHO! 3a1a4H;

CocCTaBJATh U PaCCUUTHIBATH XapPAKTEPUCTUKU
000py/IOBaHUSI MOOMIIBHBIX CUCTEM, IPUMEHSEMOTO JUIs
noctpoenus ceteit 2G, 3G, 4G.

Bnaneer

CriocoOHOCTBIO YETKO M IPaMOTHO CTaBUTh 33jJauy,
COCTABIIATH TUIAH pa3pabOTKH CTPYKTYPHOTO PEIICHUS;
HaBbikaMu BbIOOpa COOTBETCTBYIOIIUX 3JIEMEHTOB
paguonepelaTYMKOB, HAIIPABICHHBIX aHTEHH,
pazMoONPUEMHHUKOB, CPEICTB U3MEPEHUN ISl KOHTPOJIS
[1apaMeTPOB CETH IPU IOCTPOCHUU CUCTEM CBS3H;
HaBpikamu, M03BOJISAIOIUMHI CAMOCTOATEIBHO
HaxOJWUTh METO/bl PELICHUS TUIIOBBIX U HETUIIMYHBIX 33124
B 00JIaCTH pacyeTa, HOCTPOCHHUS U MOCIEAYIOIIEro aHaau3a
[1apaMeTPOB U XapaKTEPUCTUK COTOBBIX CETEH, a TAKXKE B
00JIaCTH ONMCAaHUS U aHAJIN3a XapaKTEPUCTUK CHCTEM,
MPUMEHSIEMBIX B YCTPOICTBaX MOOMILHOM paiOCBS3H.

KonTponupyemsie
MOJTYJIH,
pas3nensl,

TEMBI JTUCITUTUINHBI

Koppb! 1 atamnst OueHouHbIE CpecTBa —
dhopmupoBaHus HANMEHOBAHUE
KOMIIETCHIU I TEKYIIMH | IPOMEXKYTOUYHAs
KOHTPOJIb aTTeCTalus

Monyns 1, pa3gen |,
Temel 1,2, 3,4,5

[1K-2 3HaeT otuet JIP1 | Dx3ameH,

BOMpock 1, 2, 3
yMeeT otuer JIP2 | Dk3ameH,
BONpoCHl 4, 5
BJIaJIEET otuet JIP1, pacueTHas
otuet JIP2 rpadudeckas
pabora 1

Monyns 1, paznen I,
Tema 6, 7, 8, 9, 10

[1K-19 3HAET oryet JIP3 DK3aMeH,

BOIIPOCHI 7, 9,
10, 11, 15
yMeeT otuet JIP4 DK3aMeH,
BOIIPOCHI 6, 8
BJIaJIEET otuet JIP3, pacueTHas
otuet JIP4 rpadudeckas
pabora 2

Monyns 1, pazgen I,
Temsbr 11, 12, 13

[1K-2 3HAeT otuet JIP5 DK3aMeH,

Bonpockl 12, 13
yMeeT oruet JIP6 DK3aMeH,
Bornpoc 14
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BJIAJICET otuet JIPS, pacdeTHas
otuet JIP6 rpadudeckas
pabora 3
4 | Monyns 2, pazaen 1V, [1K-19 3HAET oruet JIP7 DK3aMeH,
temsl 14, 15, 16, 17 Borpocsl 17, 18,
19, 20
ymeeT otuet JIPS DK3aMeH,
BoIpockl 21, 22,
23, 24
BJIaJIEET otuet JIP7, DK3aMeH,
otruer JIP8 | Bompocsl 25, 26
5 | Monayns 2, pazaen V, [1K-19 3HAEeT ompoc DK3aMeH,
temsl 18, 19, 20 BOIpockl 27, 28
yMmeeT ompoc DK3aMeH,
Bonpoc 29
BJIAJICET otuet JIP9 OK3aMeH,
Borpoc 30

IIkaJia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n Jrtansl OPpMUPOBAHUS KpUTepUu NoKa3aTejun 0asIbI
¢Gopmyupo | KOMIETEHUHMHU
BKa
KOMIIeTeHIH
"
I1K-2 - | 3Haer Crioco6b1 CrnocoOHOCTB 3HaTh OCHOBHBIE | 60-74
CIIOCOOHOCTh o0ecrnieueHus nepecka3aTb M | XapaKTEepPUCTUKU
OCYILECTBIAT 3aJJaHHOTO OOBSICHUTh 000pyI0BaHUS
b NPUEMKY H OTHOIIICHHSI y4eOHBIH CeTH, 1o
OCBOCHHE CUTHAJI/TIOMeXa IS | JIEKIIMOHHBIN KOTOPBIM
BBOJINIMOTO MTOCTPOCHHUS MatepHan C | IPOMCXOINT UX
000pyI0BaHU MOOMJIBHBIX CETeH ¢ | 10CTaTOYHOU BBIOOp B TO UM
o B 3aJJaHHBIMH CTETIEHBIO WHOW COTOBOM
COOTBETCTBHU XapaKTepUCTUKaMHM; | HAy4HOU ceTu,
u c Meronsl  pacyera | TOYHOCTH 1 | 3HaTh NPUHIIUIIBI
JeUCTBYIOIIN NoTepb Ha Tpacce B | MOJIHOTHI, C | YaCTOTHOTO
MU MIPOEKTUPYEMBIX NIPUBEICHHEM TUTAHUPOBAHUS U
HOpMaTHBaM crcTeMax CBSI3H, IPUMEPOB YBEPEHHO MX
. DKcrepuMeHTaTbH MIPUMEHSTH IS
ble METOIbI MIPOEKTUPOBAHHUS
WCCIIEIOBaHHS cery,
XapaKTepUCTUK Ymertb
pacrpocTpaHeHHS MOJTb30BaThCS
panuocurHana, COBPEMEHHBIMU
CrniocoOsl W3MEpPUTEIbHBIMU
YHUCIICHHOTO CpeAcTBaMu /st
aHaM3a MOIIHOCTH aHaJM3a ypOBHS
CHUTHaJA B TOYKE CHUTHAJIa,
npuema, 3HaThb
OcHOBHBIE MoCJIeI0BaTeIbHO
Croco0bl MOHMCKa U CTh YaCTOTHOTO
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aHaJm3a TJTAHUPOBAHUS
CIIPAaBOYHOM CETH.
uHpOopMaLUH.

Ymeer Bri6upats YmMmers YMenue 75-89
KOJIMYECTBO CHUCTEMATHU3UPOB | CAMOCTOSATEIHHO
CEeKTOPOB B COT€ U | aTb  HAYYHYIO | HAXOAUTH
pa3MepHOCTh uH(pOpMAIIHIO, HEO0OXO0TUMYIO
KJIacTepa, BBITIOJHATh Hay4YHO-

PaccunteiBaTh TUTIOBBIC 33/1a49M | TEXHUYECCKYIO U
IoTepu Ha Tpacce | Mo aHAJIM3Y | CIIPaBOYHYIO
[0 DJMIMPUYECKUM | XapaKTEPUCTUK | JUTEPaTypy, B
MOJIETISIM, pa3IMYHBIX KOTOpOii

AHanu3upoBarthb cuctem LHOC OIMUCBIBAKOTCSA
TEOPETUYECKH c HEOOXO0IUMbIe
MTOMOIIIBIO XapaKTePUCTUKU
MaTeMaTHYeCKHX COTOBBIX CETEH;
MOJENned M Ha Bnanenue
MIPaKTUKE c METOUKaMHU
HCIIOJIb30BAHUEM pacdera eMKOCTH
COOTBETCTBYIOIIUX CeTH,
M3MEPHUTEIIBHBIX BEPOSTHOCTH
pudopoB OTKa3a B
MmapaMeTpbl  CeTe o0cIy>)KUBaHWH,
2G, 3G, 4G; VYMeHUE

[TpoBOAMTH TOWCK MI0JIb30BATHCS
Hay4HO- BUPTYaTbHBIMU
TEXHUYECKOM ocrutorpadamu
nHhopManuu o U TeHepaToOpaMu,
3a/IaHHOU TEME. BCTPOCHHBIMU B

pagroMoTyu
USRP.

Bmaneer HaBreikamu Bmagets [Ipuemamu 90-100
COCTaBJICHUS U | METOJIUKAMU pacdera psiMoro
pacuera pelieHus U 00paTHOTO
CTPYKTYPHBIX CXEM | pa3IUIHBIX peoOpa3oBaHUS
MOYJISIIIH U | 3a7ad4, ®dypnbe,
MaTEeMaTHYECKUMH | CBSI3aHHBIX C | UCTIOIB3YEeMBIX
criocobamu aHAJIN30M npu
OITHCAHUS CHUHTE30M MIPOCKTHPOBAHHUH
MPOLIECCOB B HUX HA | (PYHKIIHIA CeTel YeTBEpTOro
OCHOBE VYomnma, TOKOJICHHS,
KBaJIpaTypPHBIX YCTPOMCTB OcHOBHBIMU
CXEM; (GbopMHUPOBaHHS | IMapamMeTpamMu

HaBbikamu [IUPOKOTIONIOCH | CETEBOTO
BBIOOpPa METOJOB W | BIX CHUTHAJIOB C | MOHHTOPHHTA,
CPEICTB HM3MEPEHHUI | UCMONIb30BaHUEe | MareMaTu4ecKum
TUTS M Hay4HO- | ¥ METOJIaMHU
OKCIIEPUMEHTAIbHBl | TEXHUYECKON pacudera u
X UCCIIeIOBaHUM | UHpOpMallMU B | ONMUCAHUS
napameTpoB COBpPEMEHHBIX MIPOITYCKHOM
curgaigoB OFDMA; | oreuecTBEHHBIX | CIIOCOOHOCTH
Hasbikamu U 3apyOeXHBIX | ceTel ¢
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aHaau3a HMCTOYHHKAX KOMMYTaluen
aJanTUBHBIX  CXEM ITAKETOB U
MOJIYJISIIIHH; KOMMYTalueu
Hasrpixkamu KaHaJIOB,
IOMCKA, aHaju3a U YMeHnuem
CHCTEMAaTU3aluu BBIOMPATH
Hay4HO- COOTBETCTBYIOIIH
TEXHHUYCCKOU € U3MEPUTEIbHOU
nHpopManuu 10 3aJ]a4e MCTOUKHU
KOHKPETHOMU M3MEPEHUN U
TEMaTHKE cpencTBa
HCCIEI0BaHuUs. WU3MEPCHHUI;
YMmenuem
CaMOCTOSTENLHO
HaXOJIUTh METOIbI
pEIICHUS
Pa3HOOOpa3HBIX
3ajJ1a4 B o0JracTu
IIPOCKTUPOBAHMS
MOOMJIBHBIX
ceTel,
I1K-19 - | 3Haer Hannune CnocoOHOCTh CIIOCOOBI 60-74
TOTOBHOCTH K o0111ero mepecka3aTb M | BBIOOPBI METOJIUK
OpraHu3aluu MPEACTABICHUS O | OOBSICHUTH SKCIIEPUMEHTAJIbH
pabot 1o 000pyI0BaHUH yueOHBII BIX
MPAKTUYECKO MOOWIBHBIX CETEH,; JIEKITUOHHBIHN HWCCIEIOBAHNM;
My 3HaHHe Marepuan c| Meronbl
MCIOJIb30BaH crocoboB  BbIOOpA | 1OCTaTOUYHOMN nepenadyu
HIO u METOIUK CTEIICHBIO a0OHEHTA M3 COTHI
BHEJIPEHUIO AKCTIIEPUMEHTAIIbHBI | HAYYHOM B coTy
pe3yIbTaToB X UCCIIE0BaHMIA; TOYHOCTH u | (handover);
HCCIICA0BAHU OCHOBHEIC ITOJIHOTBHI, C | Ppa3sHOBHIHOCTHU
H. peuieHus, MPUBEJICHUEM cXeM
MpUMEHSAEMbIE I | IPUMEPOB pPEryIupOBaHUS
pelieHusT TUIIOBBIX MOIIIHOCTH
3a7a4  TEeHepaluH, nepenaTInka,
MOYJISIIUA n MPaKTUYECKHE
JNEeTEKTUPOBAHUS METOIUKHU
CHTHAJIOB; HCCIEIOBaHUS
bazoBrie CXEM
HaBBIKH KaHaJI000pa3oBaH
MIPUMEHEHUS U MOOMIIBHBIX
MaTeMaTU4eCKOro YCTPOMCTB;
amnmapara JUISt COBPEMEHHOE
pereHus 3aj]ad4, COCTOSIHUE
BO3HHUKAIOIIMX MpU JIOCTHIKCHUH,
HCCIIE0BAHNM npobsieM U myTei
MPOIYCKHOU UX pelleHus B
CITOCOOHOCTH MOOUITEHOM
000py/IOBaHUs CETH. CBSI3H;
METObI

49




MaTeMaTHu4CCKOro

MOJICTTUPOBAHUS
TpaduKa CeTH.
Ymeer [TpumeHsTh YmMmers aHanu3upoBath | 75-89
3HaHUS IUQPPOBOH | MPUMEHSTH Ha OCHOBE
TEXHUKHU Ui | COBPEMEHHBIE CIPaBOYHBIX
peuieHus 3a/1a4 | METOJIbI JTAHHBIX
(dbopMupoBaHUs M CCJICTOBAHMUS TEOPETUUECKHE
BBIXOJIHOTO CHUTHAJA | IJIi  PELIEHUs | MOJEIN
MOJYJISTOPA; TUIOBBIX 3aJlad | paclpOCTPaHEHUS
CamocTosiTenbH | 1O aHAIM3Yy | paJMOCUTHAA,
0 HaXOJUTh | EMKOCTH CETH, | CaMOCTOSITENIbH
HEO0OXO0TUMYIO MIPUMEHSAEMBIX B | O M3y4yaTh
Hay4HO- CeTsIX BTOPOTO, | CIIELUATIBHYIO
TEXHUYECKYIO U | TPEThEro U | HAYYHYIO u
CIPaBOYHYIO YEeTBEpPTOTrO METOIUYECKYIO
JUTEPATYpYy, MTOKOJICHHI; JTUTEPATypy,
OTHOCSIIYIOCS K | YMmeTh CBSI3aHHYIO c
BBIOOPY  T'OTOBOIO | pacCUMTHIBATh npobiieMaMu
WIM  TOCTPOCHUIO | 30HY peanuzaiuu,
CaMOCTOATENIBHOTO | OOCIY)KUBaHUSI | aHAJIOTOBBIX u
pelieHus IUISL | ceTu U POBBIX
peanuzanuu MOOUIIbHOM Moyl
KOHKPETHOM 3aJaui; | CBSI3U. anmnapaTrypsl
CocraBnarb # MOOHIJIBHOM
paccUMTHIBAThH CBSI3H,;
XapaKTEePUCTUKU COCTaBJISITh
MPOCTEUIIINX Y3JI0B IIpOCTENIINE
AJIEKTPOHHBIX CXEM, CTPYKTYpHBIE
MPUMEHSIEMBIX IS CXEMBI
MTOCTPOEHUS MOJYJSITOPOB |
0a30BbIX 0JI0KOB JEMOYJIITOPOB
MOOWIBHBIX CHUCTEM Ha OCHOBE
panuocBs3U. Mukpocxem [[AII
u AL,
paccCUHMTHIBATH
OCHOBHBIE
XapaKTEPUCTUKU
COTOBBIX CETEH;
Bnangeer CnocobHocTtei0 | Braners Crocobamu 90-100
YEeTKO M TPaMOTHO | HABBIKAMU OTIHICaHUS
CTaBUTH 3a/avy, | peueHus Pa3ITUYHBIX
COCTaBJISITh IJIaH | Pa3TUIHBIX ITaroB
pa3paboTku 3aj1a4 B 00JacTH | INITAHUPOBAHUS
CTPYKTYPHOTO TEOPETHYECKOTO | MOOMIIBHBIX
peuieHus; u ceTeil BO Bpems
Hasikamu OKCIIEPUMEHTANT | IPOCKTUPOBAHUS
BEIOOpA BHOT'O U OKCIUTyaTaluu
COOTBETCTBYIOIIUX | UCCJENOBAaHUS U | CETH;
CTPYKTYPHBIX OTIMICAHHUS HaBbikamu
pelIeHnul, CpeACTB | MOOMIIbHBIX, COCTaBJICHUS
U3MEpPEHUIT JUIsL | YCTPOMCTB, SKCIEPUMEHTAIbH
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KOHTPOJIS MPUMEHSAEMBIX B | bIX METOAMK
rapaMeTpoB  Yy3JIOB | paJUOCBsA3H, C | UCCICJOBAHUNA U
npu MMOCTPOCHUHU | UCIIOJI30BaHUE | criocobaMu
CUCTEM CBSI3U; M NPAKTUYECKUX | ONUCAHUSA
Hagbikamu, HaBBIKOB, MaTeMaTUYECKUX
M103BOJIIOIIMMHU MpUOOpPETEHHBIX | Mojelel Tpaduka
CaMOCTOSITEJIbHO B X0JI€ | U eMKOCTH CETH;
HaXxOJUThb  METOJIbI | yueOHOTO Merononoruei
pelIeHus TUIIOBBIX U | Tpolecca. TEOPETHUUECKUX U
HETUIIUYHBIX 3aj]a4 SKCIEPUMEHTAIIbH
B oOjacTu pacuera, BIX UCCJIEI0BAHUI
MIOCTPOEHUS u B obnactu
MOCJIETYIOLIETrO MOOUITEHOU CBSI3U
aHanu3a JUISt
rapamMeTpoB u UCCIICIOBAHMS
XapaKTEPUCTUK XapaKTEPUCTUK
CTPYKTYPHBIX CXEM 3JIEMEHTOB
aBTOMAaTHYCCKOM CHUCTEM;
HaCTPOUKHU Hagbikamu
CKOpOCTHU TI€peauH, COCTAaBJICHHS,
a TaKxke B oOnactu pacuera CXeM
OTHCaHUs U aHAIN3a YaCTOTHOTO
XapaKTEPUCTUK IJIaHUPOBAHUS
CETEBBIX JIEMEHTOB. CeTH,
HavansabiMu
HaBBIKAMH
MPOBEICHUS
HCCIIEIOBAHUM C
MOMOILIBIO
paaroMoyien
USRP.

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLHCAYPHLI OICHUBAHUA

pe3yJabTaToB OCBOCHHUA TUCHMUIIJIMHBI

ATTectaiusi 1O JUCHUIUIMHE «MOOWIBHBIE CHCTEMBI PaIUOCBA3N» IS
OIICHUBAaHUS (PAKTUUECKUX PE3yIbTaTOB OOYYEHHUS CTYIEHTOB IPOBOJIUTCS B
dbopme creayronmX KOHTPOIbHBIX MEPOTIPUSITHIA

— BBITIOJTHEHHUE U 3aIIUTa JJabOpaTOPHBIX PadoT,

— BBITIOJTHEHUE pacueTHO-TpaduuecKux pador,

— YCTHBIU OINPOC CTYJCHTOB BO BPEMSI JIEKLIMM U MTPAKTUUECKUX 3aHATHH.

— DK3aMEH.

OObBexTaMu OLICHUBAHUA ABJIAKOTCA:

51




- yueOHasl JUCUUIUIMHA (AaKTUBHOCTh HA 3aHSTHUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHUS PA3JIMYHBIX BHUJIOB 33JaHUM, MTOCEMIAEMOCTh BCEX BUJIOB 3aHATUN IO
aTTECTyEeMOM NUCIUIUIMHE); CTENEHb YCBOEHUS TEOPETUUYECKUX 3HAHUM; YPOBEHBb
OBJIAJICHUS TMPAKTUUYECKUMU YMEHUSMU U HaBBIKAMHU IO BCEM BHAAM Y4eOHOM
paboThI; pe3yJbTaThl CAMOCTOATEIIBHOU PaOOTHI.

[To kaxxaoMy OOBEKTY HAeTCAd XapaKTepPUCTHKA MPOLEAYp OLICHUBAHUS B
MPUBSI3KE K HCIOJIb3YyEMbIM OLICHOYHBIM CpeAcTBaM. PacrnpeneneHue BECOBBIX
K02((PHUITMEHTOB B MPOIIEHTHOM OTHOIIIEHUH MPUBEICHO B UTOTOBOW PEUTHHTOBOM
TaOJHIle B 3aBUCUMOCTH OT BaYKHOCTU MPOBOJAUMOTO KOHTPOIBLHOTO MEPOIPHUSITHS.
VYkazana rpafanus TEKyIIUX OLEHOK U OKOHYATEIbHON SK3aMEHAIIMOHHON OLIEHKU
B 3aBUCHUMOCTH OT HaOpaHHBIX OajyIOB 3a BECh CEMECTpP MO HUTOraM TEKYIeH
aTTECTallUH.

B coorBeTcTBMM C TOJIOKEHWEM O pEUTHHroBorM cucreme JJIBODY
HEBBINOJHEHUE OJIHOTO HMX KOHTPOJIbHBIX MEPONPHUSATUM TEKYIeW aTTecTalluu
ABJISICTCS IPUYMHOM HEYAOBJIECTBOPUTEIBHON DK3aMEHALIMOHHOM OLICHKU B KOHLIE
cemectpa. [IpuumHBl HE pgOmycka K caade »dK3aMeHa 10 JUCIHUIUIMHE -
HEBBIIIOJTHEHUE  CTYJASGHTOM  OOJbIIeH dYacTH  J1abopaTOpHBIX  paboT H
CUCTEMATHYECKUM MPOIMYCK JIEKIIMOHHBIX U MPaKTUUeCKUX 3aHATUU. CTyAEHT He
JIOMyCKaeTcsl K cJadye SK3aMeHa, €CIU OH HE BBIMOJIHWI 00s3aTENIbHYIO YacTh
MporpamMMbl JUCHUIUIMHBI (HE BBIMOJIHWI JIa0OpaTOpHBbIE pabOThl) WM HE
MPUCTYNWI K 3aHATUSIM C Hayaja CeMeCTpa.

CortacHO TIOJIOKEHUIO POCCUIMCKUX BY30B 00 9K3aMEHaxX CTYJICHTHI THEBHOU
dbopmbl 00yUYEHHS TOMYCKAIOTCS K clade dK3aMEHAIMOHHOW CEeCCUU TIPH YCIIOBUU
BBITIOJTHEHHUS U CIa4M pacueTHO-rpaduuecKux U APYrux padboT, MpeayCcMOTPEHHBIX
y4e€OHBIM TUJIAHOM, BBITIOJTHEHHUS! MPOTPAMM MPAKTUK O JUCIUIUIMHAM Y4eOHOTO
IJJaHA  TEKYyILIero CceMecTpa U OTCYTCTBUM  TEKYLIEW  aKaJeMHYECKOU
3a10JKEHHOCTH.

K texymeli akameMuuecKkoi 3aJ0DKEHHOCTH OTHOCSTCS HE OTpabOTaHHBIC
JEKIIMU ¢ Ja0OpaTOpHO-TIPaKTUUECKue (CeMUHApcKkue) 3aHATHsS (y4eOHbIC

MOJIyJId), HE BBIMOJHEHHBIE JTa0OpaTOpHbIE pPabOThI, MPOTPAMMBI BCEX BHJIOB
52



IIPaKTUK, 3a/1aHus, IIPEYCMOTPEHHBIE IUTAHOM KOHTPOJIMPYEMOM
CaMOCTOSITENIbHOM paOOThl CTYAEHTOB, HEUCIIPABJICHHBIE HEYIO0BICTBOPUTEIIbHBIE
OLICHKH, IIOJYYEHHbIE BO BpeEMsS JIA0OPATOPHO-TPAKTUYECKUX (CEMUHAPCKHUX)
3aHATUN, a TaK)KE HEJOCTATOUHBIA PEUTHHTOBBIM Oayli, HAOpaHHBIA CTYJEHTOM B
IPOLIECCE OCBOEHUS YYEOHOW TUCUUIUIMHBI C MOAYJIbHO-PEUTHHIOBOM CHCTEMOM
OLICHKH.

PeliTunroBas cucreMa 1o3BOJISIET MEHATh BECOBOIM KOA((UIMEHT B KaXKI0M
yueOHOM rony. B nmnpuBeneHHON Janee pEWTHHrOBOW TaOmuLEe BECOBOM
KOA(pGUIMEHT SK3aMeHa paBeH HyJ0. To ecTb B 3TOM ToAy cllada dK3aMeHa He
IpeIyCMOTPEHA yUeOHBIM IUIAHOM, IIOCKOJIbKY KOJIMUECTBO 0ajlyioB, HAOPAHHBIX BO
BpEMsI CIAYM 3K3aMEHA PABHO HYJIIO.

B cnenyromem rogy BecoBoil K0a(h(PUIMEHT SK3aMeHa MOXKET U3MEHUTHCS U

HE OBITh PaBHBIM HYJIIO.

OueHo4vHbIe cpeAcTBA AJsl TEKYyLeH aTTecTalun

Tekymrast arrectanus CTYACHTOB IO TUCHUTIINHE «MOOWIBHBIC CHUCTEMBI
PaZNOCBSI3MU» MIPOBOJIUTCA B COOTBETCTBUU C JIOKAJTHLHBIMH HOPMATUBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

Texymras arrectanmst Mo AUCHUIUIMHE «MOOUITBLHBIE CHCTEMBI PaTHOCBSI3M)
npoBoauTcs B (opme 3ammuThl  J1a00OpaTOPHBIX PabOT MO  OIEHWBAHMIO
(baKTHYEeCKUX pe3ylabTaTOB OOydYeHHsS CTYACHTOB. OCYIIECTBISETCS BEIYIIHM
MIPETOo/IaBaTeIIeM.

OrneHnBaHre pPE3yJIbTaTOB OCBOCHMS JUCIUIUIMHBI HAa JTame TEKyIen
aTTeCTAIlMM TPOBOJUTCS B COOTBETCTBHM C HCIOJB3YEMBIMH OIICHOYHBIMH

CPEACTBAMU U KPUTEPUSIMU.
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Kpurepuu o1ieHKH 0TYETOB 10 JIA00PATOPHBIM padoTam

OneHnBaHWe  3amUTBl  JIAOOPATOPHOW  pabOTBI  MPOBOIUTCS  TPH
NPEJICTABICHHHA OTYETa B JICKTPOHHOM WJIM TEYaTHOM BHJE, IO JBYXOAJUTBHON
IIKAJIC: «3a4TCHOY, «HE 3aUTCHOY.

OrneHka «3a4TeHO» BBICTABIIACTCA CTYACHTY, €CJIIM OH MPEACTABIACT K
3alATe OTYET MO JIA0OpaTOpHOW paboTe, YIOBICTBOPSIONINN TpeOOBAHUSAM IIO
MIOCTaBJICHHBIM 3aJaHUSIM, TI0 0(QOPMIICHHUIO, IEMOHCTPHUPYET BIIaJICHUE METOIaMHU
¥ TIpUeMaMH TCOPETHYCSCKUX H/HITU MPAKTHISCKUX aCIIEKTOB PaOOTEHI.

OrneHka «HE 3a4TCHO» BBICTABISICTCS CTYJEHTY, €CIIM OH HE BIIaJIeeT
METOJIaMU M MPHUEMaMH TEOPETUYCCKUX /WM MPAKTHUYECKUX aCIIEKTOB paboTHl,
JOIYCKaeT CYIIECTBEHHbIC OIMMOKKM B paboTe, TPEACTaBIICT OTYET C

CYIICCTBCHHBIMH OTKIIOHCHHAMU OT ITPaBUJI O(l)OpMJIeHI/IiI IMMCBbMCHHBIX pa60T.

IIpome:kyTouyHas aTTecTAlMs CTYAEHTOB

[IpoMexyTouHas aTTecTalus CTYAEHTOB MO JUCHUIUIMHE «MOOUIIbHBIE
CUCTEMBI  PAJMOCBSI3W» MPOBOAUTCS B  COOTBETCTBUU C  JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

[IpomexxyTouHast aTrTecTaluss MO JUCHUIUIMHE «MOOUJIBHBIE CUCTEMBI
paaAMoOCBI3W» TPOBOJUTCA B BHUAE TecTa Ha pa3oOpaHHbIE B XOJ€ JEKUHUU,
NPAKTUUECKUX 3aHATUA U JAOOpPaTOpHBIX pabOT TEMBI, COAEpXKAILEro Kak
TEOPETUYECKHE BOMNPOCHI, TaK WU pAJ MPAKTHUUECKUX 3aJaHuil 0e3 BapUaHTOB
oTBeTOB. JlIA TIOJMydyeHHs] TOJIOKUTEIBHOM OLEHKM Ha 3K3aMEHE, KpOMe
HaIMcaHusl TecTa, HeoOxoauMo npeaoctaButh cBoe [loprdonmo, koTopoe cocTout
U3 KOHCIIEKTAa JIEKI[MH, OTYETOB IO JIA0OPATOPHBIM pabdOTaM M KOHTPOJBHBIX
pabor.

Crpykrypa Hoprdoano

1. Hazsanue [Toptdonmo.

2. KoHCIeKT neKmuii.

3. Ortuersl 110 1a6OPATOPHBIM pabOTaM.

4

KonTponbHbie paboThlI.
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KpI/ITepHI/I BBICTABJICHUA OLICHKHA CTYACHTY HAa IK3aMCHE 110 JUCIHUILIJIUHE

«MoOuJIbHbIE CHCTEMBI PaaAnoOCBA3ZN»

bayuer
(perTHHTOB
Ol OLIEHKH)

Ouenka
(cranmapTHas)

TpeboBanus k chopMUPOBAHHBIM KOMITETCHIIUSAM

86-100

«OTJIMYHO»

OrneHka «OTJIMYHO» BBICTABIISETCS CTYJEHTY, €CIIM OH IIIyOOKO
U NPOYHO YCBOWJI HPOTPaMMHBIA Marepuall, MCUEPIBIBAOIIE,
II0CJIEI0BATENIbHO, YETKO U JIOTMUECKU CTPOMHO €ro M3ijaraer,
yMEET TECHO YBS3BIBATh TEOPUIO C TPAKTUKOH, CBOOOIHO
CHpaBisIeTCs C 3ajJjayaMH, BONpPOCaMU M JAPYTUMHM BUIAMHU
IIPUMEHEHHUS 3HAaHUM, IPUYEM HE 3aTPYIHSAETCS C OTBETOM MpHU
BUJOM3MEHEHUN 3aJlaHUl, MCIIOJIb3YeT B OTBETE€ MaTepHual
MOHOIpa)UUECKON JUTEpaTyphl, MNPaBUIBHO OOOCHOBBIBAET
INPUHATOE pelleHHEe, BIaJeeT Pa3HOCTOPOHHHMHU HaBBIKAMU U
IIPUEMaMHU BbIIIOJHEHUS] PAKTUYECKUX 3a]1a4.

76-85

«XOpPOoIIO»

OHCHKa «XO0pOo1o» BBICTABJIACTCA CTYACHTY, €CIIM OH TBEPIAO
3HACT Marcpuall, rpaMOTHO M IIO CYHICCTBY H3JIara€t €ro, HC
JAO0ITYyCKas CYIICCTBECHHBIX HETOYHOCTEH B OTBETE Ha BOIIpPOC,
MNpaBUJIbHO HNPUMCHACT TCOPCTHYCCKUC IIOJIOKCHUA IIPU
PCUICHUKM  IIPAKTHYCCKHX  BOIIPOCOB W  3ajady, BJI1aaCCT
H€O6XOIII/IMI)IMI/I HaBbIKaMHW U IIPUCMAMM MX BBITIOJIHCHUS.

61-75

«YHAOBJICTBOPUT
CIIBHO»

OreHka «yZOBJIETBOPHUTEIFHOY» BBICTABISIETCS CTYIACHTY, €CIH
OH MMeeT 3HaHWS TOJHKO OCHOBHOT'O MaTepualia, HO He YCBOWII
ero  Jeraned, JIOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO
IpaBWIbHbIE  (OPMYJIUPOBKH,  HApyLIEHHUs  JIOTUYECKOU
MIOCJIEIOBATENBHOCTH B M3JIOKEHUH TPOTPAaMMHOTO MaTepHaa,
HCIBITBIBACT 3aTPYAHCHUSA IIPU BBIIIOJHCHUHU MMPAKTHUYCCKUX
pa0or.

0-60

«HCYHOOBJICTBOD
HUTCIBHO)

OuLeHKka «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY,
KOTOPBI HE 3HAET 3HAYUTEIbHOW YacTH MPOTPAMMHOTO «HE
MaTepuaia, I0MycKaeT CyIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJBITUMU 3aTPYTHEHUSMH BBITIOJHIET MPAKTUUECKHE PaOOTHI.
Kak MPaBUIIO, OLICHKA «HEYIOBJIETBOPUTEIILHO
«HEYAOBJIIETBOPUTEIBHO)» CTAaBUTCS CTYAEHTaM, KOTOpPHIE HE
MOTYT TMPOJODKUTH 00ydeHUe 0€3 NOMOJHHUTEIBHBIX 3aHSITHI
110 COOTBETCTBYIOLIEN JUCLMIUIMHE.

1.

OueHouyHbIe cpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUH

IlepeyeHb BONIPOCOB, BBIHOCHMBIX HA IK3aMeH

Bunbr MOOWIBHOW CBSI3U: COTOBasi, TPAHKWHTOBAs, CIIYTHUKOBAS,

Heﬁﬂ)KHHFOBaH paanoCBA3b. XapaKTepI/ICTI/IKa 3THUX BHUJOB CBA3U. OTanuuTenbHbIC

ocobenHoctn. Metonbl MHOXKecTBeHHOTO aoctyna FDMA, TDMA, CDMA B

CETAX HO,Z[BI/I}KHOI\/'I CBA3U.
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2. CrnyTHUKOBBIE CHCTEMbl MOOWJIBHOM  CBsI3U. XapaKTepUCTUKH
cnyTHUKOBBIX cuctrem Orbcomm, Inmarsat-P, Globalstar, Teledesic, Iridium.
[IpenmyiiecTBa HU3KOOPOUTAIBHBIX CITyTHUKOBBIX CUCTEM.

3. YacTOTHO-TEPPUTOPUATBHOE TUIAHUPOBAHUE COTOBOW CETHU BTOPOTO
nokosieHus. [lenenune oOCTy)XKUBaeMOWl TEpPpUTOPUM HA COTHI U  CEKTOPBI.
3amuTHe uHTepBai. HeoOxonumblii yacToTHBIM pecypc cetu. KommuecTBo
MelIaroux 0a30BbIX CTAHIUI MpU JEICHUN TEPPUTOPUU HA COTHI U CEKTOPHI.

4, Pacuer ypoBHSI NprHUMAEMOI0 palOCUrHaja ¢ TOMOIIBIO CTEIIEHHON
¢GyHKIUM paccTosHusA. J(Mana30H U3MEHEHUs CTENEHU OcaabieHusl paJuocurHana
IpU U3MEHEHUU penbeda MecTHOCTU. BbiOOp crenenu ocnabneHust Ha HadyaJlbHOM
JTane NPOEKTUPOBAHUA CETU. Y YET U3MEPEHHOI0 3HAYEHUS CTENIEHU OCJIa0IeHUS B
KOMITBIOTEPHBIX POrpaMMax IIPU MOJEIUPOBAHUU CETH.

S. Pacuer oOTHOmEHUS CHUTHajI-moMexa COTOBOM CE€TH  BTOPOTO
MOKOJICHHSI C TTOMOILBIO CTENEHHON (YHKUMU OCHabJieHHus paguoCHTHANIa 4Yepe3
HOpMHpOBaHHbIE Kod(hduiumeHTsl. Tpu Bapuanta (GopMysl OTHOIICHHS CUTHAJI-
noMexa Uil KOJIMYecTBa CEKTOpoB B cote — 1, 3 m 6. OCHOBHOM mMapamMmeTp,
BIMSIOIINNA Ha OTHOILIEHNE CUTHAJI-IIOMEXA B COTOBOM CETH.

6. OMIOUpUYECKHE MOJENH pacnpocTpaHeHus paarocurHaia,
PEKOMEHJIOBaHHbIE TPU IUJIAHUPOBAHMM COTOBOM CETH U pacuera YpPOBHS
CHTHaja B TOYKE IIpUeMa. YcCIoBUA TpuMeHeHus dopmyn Ilpumep
HKCIIEPUMEHTAJILHO OIPEACICHHBIX YPOBHEH paJAMOCHUTHAJA, XapaKTePU3YIOIIHUX
YBEPEHHBIN MPUEM U TTOTEPIO CBsi3u 11 cTanaaprta GSM.

1. Crangaptr GSM. OcHoBHbIe mapaMmeTpsl U yciayru. OpraHuzarus
KAaHAJIOB PAaJUOCBSI3M C TOMOIIBIO YaCTOTHO BPEMEHHOW MaTpulbl. MeTonbl
MHOKeCTBeHHOro jocrtyna ctannapra GSM. Hywmepanus KaHaloB CBS3H.
MeieHHbIC CKAQUKH 110 YacTOTe.

8. ®duznueckre KaHalbl panuocBa3u crangapra GSM. Opranuzanus
¢uznyeckux  KaHaJOB  PaJMOCBSI3M, UX  xapaktepucTuku.  KomuuectBo
OJTHOBPEMEHHO Pa3roBapUBaIOIIMX a0OHEHTOB ceTH. KoianmuecTBO KaHAOB CBS3H

0a30BOI CTAHIIUU.
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9. Jlornueckue kaHanbl paguocBs3u craHgapta GSM. Opranuzanus
JIOTUYECKUX KaHAJIOB PAJUOCBSA3U, HMX XapakTepucTuku. [lpumep mnepemauu
MYJBTUKAIpA M0 KaHay ciydaiiHoro nocryna RACH.

10. CocraB 00OpyAOBaHHUSI TUIIOBOM CHUCTEMBbI COTOBOM CBSI3U BTOPOTO
nokosieHus. Ha3HaueHuwe »3neMeHTOB ceTu. AJroput™M (yHKIIMOHUPOBAHUS
TUTIOBOW COTOBOM ceTH. AyTreHTudukanus B cetu GSM. Ha3nauenue u anroputm
MIPOBEICHHUSI ayTeHTU(PUKALIUHU. Ycnosue YCHEIIHOTO IPOXOKICHUS
ayreHTHGUKauud. Bo3MoXxHBIE  NPUYMHBI ~ OTKa3a  JIOMyCKa K  CETH
3apEeruCTPUPOBAHHOIO AOOHEHTA.

11. Moaynstop GMSK cranmapra GSM. CrpykTypHas cxema
MoayisiTopa. POpMUpPOBAHUE YACTOTHI INepeaaTunukoM. KoamdecTBO pas3inyHbIX
KOMOUWHAIIMN BBIXOJHOTO CUTHAJIa MOAYJISITOPA, YpaBHEHUsS CUTHAIOB. [IpuHImn
JEMOIYJSIUU CUTHAJIA B IPUEMHUKE.

12.  OrtHomeHHWE CHUTHAJI/TIOMEXa B MUQPOBBHIX KaHamax cBs3u. OleHka
oTHomieHus curHai/momexa Eo/No, cBsa3p ¢ orHomenueM Pc/Prnom. Otinune
otHomreHuss Eo/No ot otHomenus Pc/Prom. Mecto ycraHoBKkM mpubopa st
uzmepenust Eo/No.

13. BepostHocTh ommOku BER B nndpossix kananax cessu. [lapametps,
BIUSIONINE HA KOJWYECTBO OWT, MPUHATHIX HEMPABWIHHO B NpHEeMHHKE. Pacuer
BEPOSITHOCTH OIIMOOK JJIsl aMIUTUTYTHOM, YaCTOTHOM, (Pa30BOM MaHHUITYJISIITUN TIPU
KOTE€pEHTHOM M HekorepeHTHoM npueme. CpaBHenune BER nis AM-, UM- u OM-
MPUEMHUKOB MPU OJIMHAKOBOM OTHOIIICHUH CUTHAJI/TIOMEXa.

14, CoroBas ceTb Kak CHCTEMa  MAacCOBOTO  OOCIy)KHBaHUSI.
XapakTepucTUKU U pacyeTHbie napameTpbl. Tpaduk. PacueT BepoATHOCTH OTKa3a
B OOJyXuBaHUM C TIOMOIIbI0 Monenu Oprnanra B. IlpenmonoxeHusi, KoTopbie
UCIIOJIB3YIOTCSl B MOl DpiaHra B.

15. Pagmountepdeiic EDGE. Haznauenue EDGE, meTon Manumyssiuu.
CkopocTh mepenaun gaHHbIX. HeoOXxomumele n3mMeHeHHs B TenedoHe U 0a30BOi
CTaHI[MU JUIsl MCIOJIb30BaHUsSl paauouHtepderica. ABTOMAaTHuYeCKash HaCTpoOMKa

CKOPOCTH Tiepeaaun nHpOopMaIuu.
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16. Cerp GPRS. [TapameTpsl nepeaauu mojae3Hor HHPOpMaIuu B peKUME
nakeTHoOW KommyTtauuu. JlaHHble, koTopbie XxpaHsaTcs B peructpe HLR wu
UCTIONB3YIOTCS AJIs1 IPOBUIKCHHUSI TAKETOB B CETH.

17. Cerp GPRS. CrpykrypHas cxema cetu. Ha3sHaueHue ceTeBBIX
omoxoB. ®ynkiuu y3moB SGSN u GGSN. I[Ipoxoxaenue mo cetu HHPOpPMAIHA OT
aboHeHTa K a0OHEHTY B PEXUME KOMMYTAllUM KAHAJIOB M PEXKUME MaKETHOU
KOMMYTAalIUU.

18. XapakrtepucTtuka cereil makeTHONM kKoMmmyTanuu. CpaBHEHHE ceTei
NAaKeTHOM W KaHaJIbHOM KoMMyTauuu. llpenmymiectBa, HEIOCTaTKM pa3HBIX
METOJI0OB KOMMYTAI1H.

19. PamuomnHTepdelichl COTOBBIX CHCTeM TpeThero mokoneHus 3G.
MeToapl  MHOXKECTBEHHOro  JocTyma, ucnoie3yemble B cerax  3G.
PagmounTtepdeiicel ¢ KOIOBBIM paszaeneHueM curHanoB. [lommepikka cucrteMm
BTOPOTO MOKOJICHHUS.

20. TpexypoBHeBas CTpyKTypa cuctem tperbero mokosenus IMT-2000.
DneMEeHTHI OTJENbHBIX YPOBHEH, NX HA3HAYCHUE U XapaKTEePUCTHKA.

21. CrpykTypHas cxeMa €BpPOIEWUCKOW CHUCTEMBI TPEThEro IMOKOJICHUS
UMTS. Ha3znauenne snemeHTOB coTOBOM ceTu. CpaBHeHue ctpyktypsl UMTS c
CEThIO BTOPOTO MOKOJICHUSI.

22. Ilpumenenue ¢ynkiuid VYomma B coToBOM cBa3u. [lpuHiun
o0pa3oBaHMsI MAaTPUIl BTOPOTO, YETBEPTOr0, BOCEMOTO nopsinka. OyHkuuu Yomma
BOCbMOro mnopsanaka. [Ipunuun paGoThl mepegaTuMka W NPUEMHHKA C KOJOBBIM
pa3jiesieHueM CUTHaIOB (HE3aBUCUMO OT CXEMBI U CTaHIapTa COTOBOM CBSI3H).

23. Bpiurpeii oOpabOTKH CHUTHAJIOB C KOJOBBIM pa3/ielICHUEM KaHaJoOB
cesisu CDMA. baza curnana. IlpuumHa u3MEHEHUS YYyBCTBUTEIBHOCTH
IPUEMHHKA.

24.  Cranpapt Ha paguountepdeiic WCDMA ceteil TpeTbero nokojeHus
3G. OcHoBHbIE TexHUYeckue mapameTpsl pamuouHTepdeiica WCDMA.

XapakTepucTrKa TpeX YPOBHEH OpraHu3aluy paauoocTyIa.
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25. YacTtoTHO-TeppUTOpHATIbHOE  IUIAHUPOBAHHUE  CETel  TPEThEro
nokosienust 3G. Bo3mokHble BapuaHTBhl PacHoyiOKeHHs] 0a30BBIX CTaHIUMN B
COTOBOU CeTH. BiusHUE 9acTOTHOTO TUTAHUPOBAHUS HA EMKOCTh CETH.

26. Pacuer emkoctu cereit Tperhero nmnokojeHuss 3G ¢ KOJOBBIM
pasneneHrueM KaHajaoB. OrpaHHYCHHE HA KOJHMYECTBO JOCTYIHBIX KaHAJOB HM3-3a
JOTTYCTUMOT'O OTHOIIICHUS CUTHAJ-TIoMeXa. MeXKaHAJIbHBIE TTOMEXH MOOUIIBLHBIX
TenedOoHOB.

27. Paanountepdeiichl COTOBBIX CHCTEM dYeTBepToro mokoienus 4G.
MeTtonpl ~ MHOXKECTBEHHOTO  JIOCTyma,  HUCmojb3yemMble B ceTsax  4G.
PamuonnTepdeiickl ¢ OpPTOTOHAIBHBIM YacCTOTHBIM pa3/eJICHUEM CHUTHAJIOB
OFDMA. IIpenmymectBa u Henoctatku OFDMA, pecypcHbIN OJIOK.

28. Cpasuenwue cuctem LTE u LTE advanced ¢ cuctemamu opraHu3aiiu
KaHAJIOB ¢ KOA0BBIM pasnencauem CDMA.

29. Kowmmonentsl cetn - paguomoctynn E-UTRAN u 6azoBas ceth SAE
nmu EPC. O6men nanabsiMu B cetu EPC Tonbko mo IP npoTokony ¢ kommyTtaruei
MaKeTOB, OTCYTCTBHE KOMMYTAIlMM KaHAJIOB MEXIY OTICIBHBIMH JJICMEHTaAMU
cetu LTE. ba3ossie cranimn eNodeB. Ha3HaueHrne OCHOBHBIX 3JIEMEHTOB CETH.
YrpasieHue paguopecypcaMu: pachpeneicHue paauoKaHaIOB, JTUHAMHYECKOE
pacmpenesieHue pPecypcoB B BOCXOMAIIMX W HUCXOMSIINX HAMpPaBIICHUSX.
MapuipyTu3aiiis nakeToB JaHHBIX 110 HAMPABICHUIO K 00CTYKUBAIOLIEMY ITUTIO3Y
S-GW.

30. YacrotHo-Tepputopuansuoe mianupoBanue cetu LTE Iloctpoenue
CETH HAaYaJIbHOTO MpUOIKeHus. BeiOop yacToTHOrO Kactepa. Beibop MomHOCTH
TIepPEeIaTIYNKOB JIJIsl OJIMKHEH M JanbHEH 30HBI. BIo/pKeT moTeps Ha JIMHUSIX BBEPX U
BHM3 Ha TpaHUIle COT g OmKHEeH u nmanmbHed 30HBL. Bwibop wmomenu
pacmpocTpaHeHUsT CHWTHaja Ui OIICHWBAaHWUSA paauyca coT. Ilnomanas COTHI

EMKOCTB 1 IpOITyCKHAsi CIOCOOHOCTD COTBHI.
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IIpumep 3K3aMeHALMOHHOIO OHUJIeTa

B Ounere 4 Bompoca. IIpolieHTHBIE OTHOILIEHHS BONPOCOB Pa3IUYHbIC IS
HauucieHuss OanoB crauM 9K3aMeHa. IlepBble Tpu Bompoca coaepxar
TEOPETUUECKHE TEMBI, TPOCIYIIaHHbIC Ha JEKIUAX. UeTBepThIil Bompoc TpedyeT oT
CTy/ICHTa CaMOCTOSITEIFHOTO TMPHUHATUS pEUIeHHs B pe3yjbTare aHalu3a
MaTepHasa JEeKIui.

IK3aMeHaNNOHHBI Guaer Ne 5

1. Puzpgeckue KaHamsl paguocessd crasaapra GSM. Oprammzaunsg (QH3N9ECKHX KaHAIOB
PagHOCBASH, HX X3apakKTCpHCTHKH. KO.,TH‘ICCTBO OJHOBPEMEHHO PpasrOBapHEANOMIHX
aboHeHTOE ceTH. KOIH9ecTEO KaHAMOB CBA3H 0a20B0H CTAHIHH.

2. BeposrHocTs ommOxH BER B uHQpORsIX KaHanax ceg3H. [lapaMeTphl, BIHAIOMHEE Ha KOTHIECTEO
OHT, MPHHATHIX HENPAaBHIBHO B INpHeMHHKe. PacveT BepOATHOCTH OMHOOK 718 aMILTHTYIHOH,
4acTOTHOH, ha30B0H MAHHITY IAIHH IPH KOTePEHTHOM H HEKOTrepeHTHOM npHeye. Cpasxenne BER
anz AM-, YM- # @M-npHEMHHKOE NPH OAHHAKOBOM OTHOIICHHH CHIHAT/ IOMeXa.

3. CtannapT Ha pagHorETepdefic WCDMA ceteil TpeTsero nokonerna 3G. OCHOBHEIE TeXHHYECKHE
mapamMeTpsl pagHoHHTepdefica WCDMA. XapakTepHCTHEZ Tpex YpOBHeH OpraHH3aOHH
PagHOAOCTYIA.

4. HapHcyHTe IIIaH pacnooke AR 16 0a30B5IX CTAHUHA ¢ 3-XCEKTOPHBIMH AHTCHHAMH H Pa3MEPHOCTHIO
knactepa N=1 anacemr 3G . BuiOepHTe COTY H2 YCIOBHA MAKCHMYMA NOMeX B ceTH, Onpejennre ¢
MIOMOIIBIO PHCYHKA KOJIHIeCTEO MeIIAIIHX CTaHnHA. PaccuHTaiiTe MaKCHMAIEHOE KOTHIECTEO
a00HCHTOB B BBIOPAHHOM COTE NPH OTHOMICHHH cHrHaa-nomMexa EQ/N0=31b. [Tonoca 1acTorHOrO
KaHana W=5 MI'u, CKOpPOCTH NmepeJavH AaHHsIX V=110 KOHT C..

Kommuiekr 3aganuii 1 pacyeTHoO-rpadudeckoi padorTsl

Bapmuanr 1

3anauva |

3anumute e pyHkuun Yomma 16-ro nopsaka W(2,16) u W(5,16). [lopsakoBeiii Homep
GyHKIMM 3a/1aH PACIIOIOKEHHEM CTpoK B MaTpuie. Hapucyiite rpaduk BBIXOJHOTO CUTHAA,
COCTOALIETO M3 CYMMBI JIBYX 3aJaHHbIX (YHKUMH Yomima. MaHunyasuus B KaxIOM KaHale
BPSK.

3anaya 2

Hapucyiite man pacrnonoxenust 15 0a30BBIX CTaHIMMA C 3-XCEKTOPHBIMU aHTEHHAMH U
pasmepHocThio Kiactepa N=1 mis cetu 3G. BeiGepute coTy U3 yCIOBHS MakCUMyMa MOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJMYECTBO MEIIAOIIMX CTaHIMM. Paccumraiite
MaKCHMaJbHOE KOJIMYECTBO A0OHEHTOB B BBIOPAHHOHN COTE NMPHU OTHOIIEHHWH CUTHAI-TIOMEXa
EO/N0=3xb. Tlomoca wactotHoro kanaima W=5 MI1, ckopocts mepemaun paHHbix V=120
KOUT/C.

Teopernyeckuii BOIpoc

PamnounHTepdeiickl  COTOBBIX  CHCTeM  TpeThero  mokoyieHus 3G.  MeTogsr
MHOKECTBEHHOTO JIOCTyIa, HCmojib3yemble B ceTsx 3G. Paagmomntepdeiicsl ¢ KOIOBBIM

PasaCIICHUCM CUTHAJIOB. Ho;[z[epxq(a CHUCTCM BTOPOI'O ITOKOJICHUS.
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Bapuanr 2

3anayva 1

3anummre nBe ¢ynkumu Youma 16-ro mopsaka W(3,16) u W(6,16). IlopsnkoBsrii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacrnonoxenus 16 6a30BbIX CTAHIIMK C BCEHANPABJICHHBIMA aHTCHHAMU
u pasmepHocThio kiactepa N=3 misa cetu 3G Bribepute coTy U3 yclaoBHUsS MakcUMyMa IOMEX B
cetu. Ompenenure C MOMOMIBIO PUCYHKA KOJWYECTBO MEIIAIOIIMX CTaHIMi. Paccumraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=41b. Ilomoca wacrornoro kanama W=5 MI1, ckopocts mepemaunm maHHbix V=220
KOUT/C.

Teopernyecknii BOIpoc

TpexypoBHeBasi CTpykTypa cucreM TpeTtbero mokosienus IMT-2000. DnemeHTbI

OTﬂeHLHBD(ypOBHeﬁ,HXIHBHaquHeIIXapaKTepHCTHK&

Bapuanr 3

3anayva 1

3anumute nBe pyHkumu Yomma 16-ro mopsaka W(4,16) u W(7,16). [lopsaakoBbrii
HOMep (QYHKIIMHU 3aJaH PacrojOKEHUEM CTpOoK B MaTpuie. Hapucyiite rpadux BBIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonokenusi 13 0a30BbIX CTaHIUN C 3-XCEKTOPHBIMU aHTEHHAMH H
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITIOMEX B
ceru. OmnpenenuTe C MOMOIIBID PUCYHKA KOJWYECTBO MEMIAKOIIMX CTaHOui. Paccuuraiite
MaKCHMalbHOE KOJMYECTBO a0OHEHTOB B BBIOPAHHOH COTE MPU OTHONIEHWH CHUTHAI-TIOMEXa
EO/NO=5ab. ITonoca gacrororo kanana W=5 MI 1, CKOpOCTh mepeaaun AaHHbix V=310
KOUT/C.

Teopernuecknii BOrpoc

CtpykTypHass cXema €BpOMEWCKOoW CUcTeMbl TpeThero mokojeHuss UMTS.
Hasnauenue snemeHTOB cotoBoi cetu. CpaBHenuwe cTpyktypel UMTS ¢ ceTsio BTOpOTO

ITOKOJICHU .
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Bapuanr 4

3anayva 1

3anummre nBe ¢ynkuumu Youma 16-ro mopsaka W(5,16) u W(8,16). TlopsinkoBsrii
HOMep (GYHKIMHM 3aJaH paclojoXKEHHUEM CTpoK B MaTpuue. Hapucyiite rpaduk BBIXOIHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanaie BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 12 6a30BbIX CTAHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kinactepa N=3 nns cetu 3G . Boibepute coty U3 ycnoBUs MakCUMyMa IOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=6ab. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpocTh mepenaun gaHHbx V=330
KOUT/C.

Teopernyecknii BOIpoc

[Tpumenenne QyHxnuii Yomma B cOTOBOW cBs3H. [IpuHIMI 00pa3oBaHusT MaTpHI
BTOPOT0, YE€TBEPTOr0, BOCKMOro mopsiaka. @yHkuuu Yomnma BockMoro mopsaka. [lpunuun
paboThl mepeAaTyuka U MPUEeMHHKA C KOJIOBBIM Pa3/IelICHUEM CUTHAJIOB (HE3aBHCHMO OT CXEMbI

U CTaHJIapTa COTOBOI CBsI3M).

Bapuanr 5

3anauva |

3anumute nBe pyHkumum Yomma 16-ro mopsaxa W(6,16) u W(9,16). IlopsaakoBbiii
HOoMep (QYHKIMHM 33JaH paclojoKeHUEeM CTpok B Mmarpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIILIETO M3 CYMMBI JIBYX 3a/JaHHBIX (yHKIMHA Younma. MaHunyisuus B KaKaoM
kanane BPSK.

3anada 2

Hapucyiite man pacnonoxerust 11 6a30BbIX CTaHIHKM C 3-XCEKTOPHBIMH aHTCHHAMH U
pasmepHocThio kiactepa N=1 misa cetu 3G . Beibepute cOTy U3 yCIOBHS MaKCHMyMa IOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJMYECTBO MEIIAOIIMX CTaHIMM. Paccuwmraiite
MaKCHMaJbHOE KOJIMYECTBO AOOHEHTOB B BBIOPAHHOI COTE NMPHU OTHOLIEHUH CUTHAII-TIOMEXa
EO/N0=3xb. Ilonoca wactotHoro kanama W=5 M, cKopocTh Tepenaun maHHbIX V=350
KOUT/C.

Teopernyeckuii BOIpoc

Boeiarpsinn 00paboTKH CUTHAJIOB ¢ KOJIOBBIM paszeneHreM KaHainoB cBs3u CDMA. baza

CHUI'HaJlia. HpI/I‘IHHa U3MCHCHUA YYBCTBUTCIIBHOCTU ITPUEMHHUKA.
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Bapuanrt 6

3anayva 1

3anummre e ¢yHkuumu Yomma 16-ro mopsaxka W(7,16) u W(10,16). IlopsinkoBsiid
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 10 6a30BbIX CTaHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE€ KOJIMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPHU OTHOIICHWHM CHUTHAJ-TIOMEXa
EO/NO=6ab. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpOCTh mepenaur jJaHHbix V=370
KOUT/C.

Teopernyecknii BOIpoc

Crangapt Ha pamuountepdeiic WCDMA cereit Tpetbero mokoisieHusi 3G. OcHOBHBIC
TexHuueckue mnapamerpbl paauountepdeiica WCDMA. XapakrepucTuka Tpex YpOBHEU

OopraHu3al paauoaoCTyIia.

Bapuanr 7

3anaua |

3amumute aBe ¢yHkiuu Yomma 16-ro mopsaka W(8,16) u W(11,16). [TopsakoBsiii
HOoMep (QYHKIMHM 33JaH paclojoXXKeHUEeM CTpok B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonoxerust 11 6a30BbIX CTaHIMM C 3-XCEKTOPHBIMH aHTCHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOpPAHHOW COTE€ NMpPHU OTHOLIEHWU CHUTHAl-TIOMeXa
EO/NO=5xb. ITonoca wactotrHoro kanama W=5 MI, CKOpPOCTh Tepenadn AaHHbXx V=370
KOUT/C.

Teopernyeckuii BOIpoc

YacToTHO-TEppUTOPHAIEHOE TUIAHUPOBAHKE ceTel TpeThero nokojenus 3G. Bo3zmokHbie
BApUAHThl PACIMOJIOKEHUST O0a30BbIX CTAaHIMA B COTOBOM CETH. BiusHHME YacTOTHOTO

IUTAHHUPOBAHMS HA EMKOCTbH CETH.
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Bapuanrt 8

3anayva 1

3anummre e ¢yHkuumu Yomma 16-ro mopsaxka W(9,16) u W(12,16). IlopsinkoBsiid
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacrnonoxenus 12 6a30BbIX CTAHIIMK C BCEHANPABJICHHBIMA aHTCHHAMU
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJIMYECTBO A0OHEHTOB B BBIOPAHHOH COTE NMPU OTHOIICHWUH CHUTHAI-TIOMEXa
EO/NO=41b. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpOCTh mepenaur jJaHHbix V=410
KOUT/C.

Teopernyecknii BOIpoc

Pacuer emkoctu cereil Tperhero mokoisieHHss 3G ¢ KOIOBBIM pa3JeliCcHHEM KaHAJIOB.
OrpanuyeHre Ha KOJMYECTBO JOCTYIHBIX KAaHAJIOB HM3-3a JOMYCTUMOI'O OTHOILIEHHUS CHTHA-

noMmexa. MekKaHaJIbHBIE IOMEXH MOOMIIBHBIX TeJ'Ie(bOHOB.

Bapuanrt 9

3anaua |

3anumute nBe ¢pyHkiuu Yomma 16-ro mopsaka W(10,16) u W(13,16). [TopsaakoBsrii
HOoMep (QYHKIUHM 3aJaH pacrlojoKeHUEM CTpok B MaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite mman pacnonoxenust 13 06a30BbIX CTaHIMHA C 3-XCEKTOPHBIMU aHTCHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MaKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE€ NMpPU OTHOLIEHWU CHUTHAl-TIOMEeXa
EO/NO=3nb. ITonoca uactorHoro kanama W=5 MI, CKOpOCTh Tepenaun AaHHbXx V=430
KOUT/C.

Teopernyeckuii BOIpoc

Paguounrtepdeiicel  cOTOBBIX  cucTeM  TpeThero  mokoierus 3G.  Metoasl
MHOXECTBEHHOTO JIOCTyNa, HCmojib3yeMbie B ceTsax 3G. PammomnTepdeiickl ¢ KOMTOBBIM

pa3aciicHuEM CUIHaJ10B. Hozmep;ma CHUCTEM BTOPOI'0O ITOKOJICHUA.
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Bapuanr 10

3anayva 1

3anummre nBe GyHkuuu Yomma 16-ro mopsaka W(11,16) u W(14,16). IopsinkoBsrii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxenus: 14 6a30BbIX CTaHIIMK C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kinactepa N=3 nns cetu 3G . Boibepute coty U3 ycnoBUs MakCUMyMa IOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=41b. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpOCTh mepenaun aaHHbIx V=460
KOUT/C.

Teopernyecknii BOIpoc

TpexypoBHeBasi CTpykTypa cucreM TpeTtbero mokosienus IMT-2000. DnemeHTbI

OTﬂeHLHBD(ypOBHeﬁ,HXIHBHaquHeIIXapaKTepHCTHK&

Bapuanr 11

3anayva 1

3anumute nBe ¢yHkuu Yomma 16-ro mopsaka W(12,16) u W(15,16). [TopsaakoBsrii
HOMep (QYHKIIMHU 3aJaH PacrojOKEHUEM CTpOoK B MaTpuie. Hapucyiite rpadux BBIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonokenusi 13 0a30BbIX CTaHIUN C 3-XCEKTOPHBIMU aHTEHHAMH H
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITIOMEX B
ceru. OmnpenenuTe C MOMOIIBID PUCYHKA KOJWYECTBO MEMIAKOIIMX CTaHOui. Paccuuraiite
MaKCHMalbHOE KOJMYECTBO a0OHEHTOB B BBIOPAHHOHN COTE MPU OTHOIIEHWH CHUTHAI-TIOMEXA
EO/NO=5ab. ITonoca gacrororo kanana W=5 MI 1, CKOpOCTh mepenaun AaHHbix V=490
KOUT/C.

Teopernuecknii BOrpoc

CtpykTypHass cXema €BpOMEWCKOoW CUcTeMbl TpeThero mokojeHuss UMTS.
Hasnauenue snemeHTOB cotoBoi cetu. CpaBHenuwe cTpyktypel UMTS ¢ ceTsio BTOpOTO

ITOKOJICHU .
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Bapuanr 12

3anayva 1

3anummre nBe ¢ynkuumu Youma 16-ro mopsaka W(2,16) u W(6,16). TlopsinkoBsrii
HOMep (GYHKIMHM 3aJaH PaclojoXKEHUEM CTpoK B MaTpuue. Hapucyiite rpaduk BBIXOIHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanaie BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 12 6a30BbIX CTAHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio Kiactepa N=3 mns cetu 3G . BriGepure coTy U3 yClIOBUS MaKCUMyMa MOMeX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=6ab. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpOCTh mepenaun gaHHbix V=510
KOUT/C.

Teopernyecknii BOIpoc

[Tpumenenne QyHxnuii Yomma B cOTOBOW cBs3H. [IpuHIMI 00pa3oBaHusT MaTpHI
BTOPOT0, YE€TBEPTOr0, BOCKMOro mopsiaka. @yHkuuu Yomnma BockMoro mopsaka. [lpunuun
paboThl MepeaaTyuka U MPUEMHHKA C KOJIOBBIM Pa3/IelIieHUEM CUTHAIIOB (HE3aBHCHUMO OT CXEMBbI

U CTaHJIapTa COTOBOI CBsI3M).

Bapuanr 13

3anauva |

3anumute nBe (pyHkumun Yomma 16-ro mopsaxa W(4,16) u W(8,16). IlopsakoBbiii
HOoMep (QYHKIMHM 33JaH paclojoKeHUEeM CTpok B Mmarpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIILIETO M3 CYMMBI JIBYX 3a/JaHHBIX (yHKIMHA Younma. MaHunyisuus B KaKaoM
kanane BPSK.

3anada 2

Hapucyiite man pacnonoxerust 11 6a30BbIX CTaHIHKM C 3-XCEKTOPHBIMH aHTCHHAMH U
pasmepHocThio kiactepa N=1 misa cetu 3G . Beibepute cOTy U3 yCIOBHS MaKCHMyMa IOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJMYECTBO MEIIAOIIMX CTaHIMM. Paccuwmraiite
MaKCHMaJbHOE KOJIMYECTBO AOOHEHTOB B BBIOPAHHOI COTE NMPHU OTHOLIEHUH CUTHAII-TIOMEXa
EO/NO=7nb. Ilonoca wactotHoro kanaina W=5 M, CKOpocTh Tepenaun maHHbIX V=530
KOUT/C.

Teopernyeckuii BOIpoc

Boeiarpsinn 00paboTKH CUTHAJIOB ¢ KOJIOBBIM paszeneHreM KaHainoB cBs3u CDMA. baza

CHUI'HaJlia. HpI/I‘IHHa U3MCHCHUA YYBCTBUTCIIBHOCTU ITPUEMHHUKA.
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Bapuanr 14

3anayva 1

3anummre nBe ¢ynkuumu Youma 16-ro mopsaka W(5,16) u W(9,16). IlopsinkoBsrii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnoyioxeHust 15 6a30BbIX CTaHIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE€ KOJIMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPHU OTHOIICHWHM CHUTHAJ-TIOMEXa
EO/NO=5ab. ITonoca uyacrorHoro xanaia W=5 MI1, CKOpOCTh mepenaur jJaHHbix V=590
KOUT/C.

Teopernyecknii BOIpoc

Crangapt Ha pamuountepdeiic WCDMA cereit Tpetbero mokoisieHusi 3G. OcHOBHBIC
TexHuueckue mnapamerpbl paauountepdeiica WCDMA. XapakrepucTuka Tpex YpOBHEU

OopraHu3al paauoaoCTyIia.

Bapmuanr 15

3anaua |

3amumute aBe ¢yHkiuu Yomma 16-ro mopsaka W(7,16) u W(11,16). [TopsakoBsrii
HOMep (QYHKIMHU 3aJaH pacrojio’)KEHHWEM CTpOK B Marpuie. Hapucyiite rpaguk BBIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite mman pacnonoxenust 13 06a30BbIX CTaHIMHA C 3-XCEKTOPHBIMU aHTCHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE MpPHU OTHOLIEHMM CHTHAJ-TIOMEXa
EO/NO=3nb. ITonoca uactorHoro kanama W=5 MI, CKOpPOCTh Tepenadn AaHHbX V=630
KOUT/C.

Teopernyeckuii BOIpoc

YacToTHO-TEppUTOPHAIEHOE TUIAHUPOBAHKE ceTel TpeThero nokojenus 3G. Bo3zmokHbie
BapUAHThl PACIOJIOKEHUsT 0a30BBIX CTAHIWA B COTOBOW CETH. BiuWsHHE YacTOTHOTO

IUTAHHUPOBAHMS HA EMKOCTbH CETH.
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BapuanTt 16

3anayva 1

3anummre e ¢yHkuumu Yomma 16-ro mopsaka W(6,16) u W(10,16). IlopsinkoBsiii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite mian pacnosioxeHust 14 6a30BbIX CTaHIIMI C BCEHANPABJICHHBIMH aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE€ KOJIMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPH OTHOIICHHH CHUTHAJI-TIOMEXa
EO/NO=41b. ITonoca uyacrorHoro xanaia W=5 MI1, CKOPOCTh mepenaud JaHHbix V=610
KOUT/C.

Teopernyecknii BOIpoc

Pacuer emkoctu cereil Tperhero mokoisieHHss 3G ¢ KOIOBBIM pa3JeliCcHHEM KaHAJIOB.
OrpanuyeHre Ha KOJMYECTBO JOCTYIHBIX KAaHAJIOB HM3-3a JOMYCTUMOI'O OTHOILIEHHUS CHTHA-

noMmexa. MekKaHaJIbHBIE IOMEXH MOOMIIBHBIX TeJ'Ie(bOHOB.

Bapuanr 17

3anaua |

3anummre nBe ¢yHkuuu Youma 16-ro mopsaka W(2,16) u W(5,16). IlopsinkoBsiii
HOoMep (QYHKIUHM 3aJaH pacrlojoKeHUEM CTpok B MaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonoxenust 15 6a30BbIX CTaHIMMA C 3-XCEKTOPHBIMU aHTEHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MaKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE€ NMpPU OTHOLIEHWU CHUTHAl-TIOMEeXa
EO/NO=3xb. Ilonoca wactotHoro kanama W=5 M, CKOpOCTh Tepenadyn MaHHbIX V=120
KOUT/C.

Teopernyeckuii BOIpoc

PamuounTtepdeiickl  COTOBBIX  cHCTeM  TpeThero  mokoneHus 3G.  MeToasl
MHOXECTBEHHOTO JIOCTyNa, HCmojib3yeMbie B ceTsax 3G. PammomnTepdeiickl ¢ KOMTOBBIM

pa3aciicHuEM CUIHaJ10B. Hozmep;ma CHUCTEM BTOPOI'0O ITOKOJICHUA.
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Bapuanr 18

3anayva 1

3anummre e ¢yHkumu Yomma 16-ro mopsaxka W(8,16) u W(12,16). IlopsinkoBsiii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 12 6a30BbIX CTAHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE KOJMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPHU OTHOIICHUHM CHUTHAJ-TIOMEXa
EO/NO=41b. ITonoca uyacrorHoro xanaia W=5 MI1, CKOPOCTh Tepenavd JaHHbIx V=650
KOUT/C.

Teopernyecknii BOIpoc

TpexypoBHeBasi CTpykTypa cucreM TpeTtbero mokosienus IMT-2000. DnemeHTbI

OTﬂeHLHBD(ypOBHeﬁ,HXIHBHaquHeIIXapaKTepHCTHK&

Bapuant 19

3anayva 1

3amumute aBe GyHKiuu Yomma 16-ro mopsaka W(9,16) u W(13,16). [TopsakoBsiii
HOMep (DYHKIMM 3aJaH paclojioKeHHeM CTpok B Marpuue. Hapucyiite rpaduk BbIXOIHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonokenust 11 6a30BbIX cTaHIU ¢ 3-XCEKTOPHBIMU aHTEHHAMH H
pasmepHocThio Kimactepa N=1 misa cetn 3G . BeiOepure coTy U3 YCIOBHS MakKCUMyMa TIOMEX B
ceru. OmnpenenuTe C MOMOIIBID PUCYHKA KOJWYECTBO MEMIAKOIIMX CTaHOui. Paccuuraiite
MaKCHUMaJbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE MpPHU OTHOLIEHMH CHTHAJ-TIOMEXa
EO/NO=5xb. Ilonoca wactorHoro kanama W=5 MI, CKOpOCTh Tepenauu JaHHbIX V=670
KOUT/C.

Teopernuecknii BOrpoc

CtpykTypHas cXema €BpONEHCKOW  cuUcTeMbl TpeThero mokoneHus UMTS.
Hasnauenue snemeHTOB cotoBoi cetu. CpaBHenuwe cTpyktypel UMTS ¢ ceTsio BTOpOTO

ITOKOJICHU .
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Bapuant 20

3anayva 1

3anummre nBe GyHkuuu Yomma 16-ro mopsaka W(10,16) u W(14,16). IopsinkoBsrii
HOMep (GYHKIMHM 3aJaH PacHoJIOKEHHEM CTpOK B MaTpuue. Hapucyiite rpaduk BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanaie BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 10 6a30BbIX CTaHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE€ KOJIMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPH OTHOIICHHH CHUTHAJI-TIOMEXa
EO/NO=6 nb. ITomoca yacrorHoro kanama W=5 MI'1, CKOpOCTh mepeaaun AaHHbIX V=710
KOUT/C.

Teopernyecknii BOIpoc

[Tpumenenne QyHxnuii Yomma B cOTOBOW cBs3H. [IpuHIMI 00pa3oBaHusT MaTpHI
BTOpPOT0, YE€TBEPTOr0, BOCKMOro mopsiaka. @yHkuuu Yomma BockMoro mopsaka. [lpunuun
paboThl MepeaTyuka U MPUEeMHHIKA C KOJIOBBIM Pa3elieHUEM CUTHANIOB (HE3aBHCUMO OT CXEMBbI

U CTaHJIapTa COTOBOI CBsI3M).

Bapmnanr 21

3anauva |

3anumute nBe ¢pyHkuuu Yomma 16-ro mopsaka W(11,16) u W(15,16). ITopsaakoBbiii
HOMEp (YHKIIMU 3aJaH PacCIoNoKEHHeM CTpoK B martpuie. Hapucyiite rpadux BBIXOIHOTO
CUTHAJa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHumynsnus B KaxIOM
kanane BPSK.

3anada 2

Hapucyiite man pacnonoxerust 11 6a30BbIX CTaHIMMA C 3-XCEKTOPHBIMU aHTCHHAMH U
pa3mepHocThio knactepa N=1 mns cetu 3G . BeiGepure coTy U3 yCIOBHUS MakCUMyMa MOMEX B
cetu. Omnpenenure ¢ MOMOMIbIO PHUCYHKA KOJMYECTBO MEIIAIOLIMX cTaHlMi. Paccuumraiite
MaKCHUMaJIbHOE KOJWYECTBO AaOOHEHTOB B BBHIOPAHHOW COTE TPHW OTHOIICHHH CHUTHAJ-TIOMEXa
EO/NO=7 nb. ITomoca ywacrorHoro kanama W=5 MI 1, CKOpPOCTh Tepenadyn qaHHbx V=740
KOUT/C.

Teopernyeckuii BOIpoc

Boeiarpsinn 00paboTKH CUTHAJIOB ¢ KOJIOBBIM paszeneHreM KaHainoB cBs3u CDMA. baza

CHUI'HaJlia. HpI/ILII/IHa N3MCHCHH YYBCTBUTCIBbHOCTHU ITPUCMHHKA.
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Bapuanr 22

3anayva 1

3anummre nBe ¢ynkumu Youma 16-ro mopsaka W(3,16) u W(8,16). IlopsnkoBsrii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBbI JIBYX 3aJaHHBIX (QyHKIMH Youma. MaHUmymnsiius B KaXKI0OM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 12 6a30BbIX CTAHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIBIO PUCYHKA KOJIMYECTBO MEIIAIOIMIMX CTaHIui. Paccumraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=6 nb. ITomoca yacrorHoro kanama W=5 MI'1, CKOpOCTh Tepeaaun AaHHbIX V=770
KOUT/C.

Teopernyecknii BOIpoc

Crangapt Ha pamuountepdeiic WCDMA cereit Tpetbero mokoisieHusi 3G. OcHOBHBIC
TexHuueckue mnapamerpbl paauountepdeiica WCDMA. XapakrepucTuka Tpex YpOBHEU

OopraHu3al paauoaoCTyIia.

Bapuanr 23

3anaua |

3anummre nBe ¢yHkuuu Youma 16-ro mopsaka W(4,16) u W(9,16). IlopsinkoBsiii
HOoMep (QYHKIMHM 33JaH paclojoXXKeHUEeM CTpok B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonoxerust 13 6a30BBIX CTaHIMKA C 3-XCEKTOPHBIMU aHTEHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE MpPHU OTHOLIEHMM CHTHAJI-TIOMEXa
EO/NO=5 nb. ITomoca gacrorHoro kanaga W=5 MI 1, CKOpOCTh Tepenaun maHHbx V=810
KOUT/C.

Teopernyeckuii BOIpoc

YacToTHO-TEppUTOPHAIEHOE TUIAHUPOBAHKE ceTel TpeThero nokojenus 3G. Bo3zmokHbie
BApUAHThl PACIIOJIOKEHUs 0a30BbIX CTAaHIWA B COTOBOM CETH. BiuWsHHE YacTOTHOTO

IUTAHHUPOBAHMS HA EMKOCTbH CETH.
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Bapuanr 24

3anayva 1

3anummre e ¢yHkumu Yomma 16-ro mopsaka W(5,16) u W(10,16). TlopsinkoBsiid
HOMep (YHKIMHU 3aJaH PacIoJOKEHUEM CTpOK B MaTpuue. Hapucyiite rpaduk BBIXOJHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxenus: 14 6a30BbIX CTaHIIMK C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kinactepa N=3 nns cetu 3G . Boibepute coTy U3 yCcIOBUS MaKCUMyMa MOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=4 nb. ITonoca yacrorHoro kanaza W=5 MI'1, CKOpOCTh mepeaaun AaHHbIX V=840
KOUT/C.

Teopernyecknii BOIpoc

Pacuer emkoctu cereil Tperhero mokoisieHHss 3G ¢ KOIOBBIM pa3JeliCcHHEM KaHAJIOB.
OrpanuyeHre Ha KOJMYECTBO JOCTYIHBIX KAaHAJIOB HM3-3a JOMYCTUMOI'O OTHOILIEHHUS CHTHA-

noMmexa. MekKaHaJIbHBIE IOMEXH MOOMIIBHBIX TeJ'Ie(bOHOB.

Bapuanr 25

3anaua |

3amumute aBe ¢yHkiuu Yomma 16-ro mopsaka W(6,16) u W(11,16). [TopsakoBsrii
HOoMep (QYHKIUHM 3aJaH pacrlojoKeHUEM CTpok B MaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxXIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonoxenust 15 6a30BbIX CTaHIMMA C 3-XCEKTOPHBIMU aHTEHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MakKCHMyMa ITOMEX B
cetu. Ompenenure ¢ MOMOLIBI0 PUCYHKA KOJIMYECTBO MEIIAOIMX CTaHIMM. Paccumraiite
MaKCHUMaJIbHOE KOJHMYECTBO aOOHEHTOB B BBIOPAHHOW COTE MpPHU OTHOLIEHMM CHTHAJ-TIOMEXa
EO/NO=3nb. ITonoca uactorHoro kanama W=5 MI, CKOpOCTh Tepenadn gAaHHbXx V=890
KOUT/C.

Teopernyeckuii BOIpoc

Paguounrtepdeiicel  cOTOBBIX  cucTeM  TpeThero  mokoierus 3G.  Metoasl
MHOXECTBEHHOTO JIOCTyNa, Hcmoib3yeMble B ceTsax 3G. PammomnTepdeiickl ¢ KOMOBBIM

pa3aciicHuEM CUIHaJ10B. Hozmep;ma CHUCTEM BTOPOI'0O ITOKOJICHUA.
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Bapuanr 26

3anayga 10

3anummre e ¢yHkumu Yomma 16-ro mopsaxka W(7,16) u W(12,16). IlopsinkoBsiii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kaHane BPSK

3anaya 2

Hapucyiite man pacnonioxxeHus: 14 6a30BbIX CTaHIIMI C BCEHANPABICHHBIMH aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOW COTE NMPHU OTHOIICHUH CHUTHAI-TIOMEXa
EO/NO=4 nb. ITonoca yacrorHoro kanaza W=5 MI'1, CKOpOCTh mepenaun gaHHbIX V=920
KOUT/C.

Teopernyecknii BOIpoc

TpexypoBHeBasi CTpykTypa cucreM TpeTtbero mokosienus IMT-2000. DnemeHTbI

OTﬂeHLHBD(ypOBHeﬁ,HXIHBHaquHeIIXapaKTepHCTHK&

Bapuant 27

3anayva 1

Banumute aBe GyHkuuu Youmra 16-ro mopsimka W(8,16) u W(13,16). TlopsiakoBsrii
HOMep (QYHKIIMHU 3aJaH PacrojOKEHUEM CTpOoK B MaTpuie. Hapucyiite rpadux BBIXOAHOTO
CUTHAJIA, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMH Yomma. MaHunynsuus B KaxIoM
kanane BPSK.

3anaua 2

Hapucyiite man pacnonokeHusi 13 0a30BbIX CTaHIUI C 3-XCEKTOPHBIMH aHTEHHAMH U
pasmepHocThio Kiactepa N=1 mis cetn 3G . Beibepute cOTy |3 yCIOBHS MaKCHMyMa ITOMEX B
ceru. OmnpenenuTe C MOMOIIBID PUCYHKA KOJWYECTBO MEMIAKOIIMX CTaHOui. Paccuuraiite
MaKCHMaJlbHOE KOJMYECTBO A0OHEHTOB B BBIOPAHHOH COTE€ MPH OTHOIIECHUH CUTHAII-TIOMEXa
EO/NO=5 nb. ITonoca ygacroraoro xanama W=5 MI1, CKOpOCTh mepenaun naHHbix V=960
KOUT/C.

Teopernuecknii BOrpoc

CtpykTypHass cXema €BpOMEWCKOoW CUcTeMbl TpeThero mokojeHuss UMTS.
Hasnauenue snemeHTOB cotoBoi cetu. CpaBHenuwe cTpyktypel UMTS ¢ ceTsio BTOpOTO

ITOKOJICHU .
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Bapuant 28

3anayva 1

3anummre e ¢yHkuumu Yomma 16-ro mopsaka W(9,16) u W(14,16). IlopsinkoBsiii
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanaie BPSK.

3anaya 2

Hapucyiite mnan pacnonoxerus: 12 6a30BbIX CTaHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHMaJIbHOE KOJIMYECTBO a0OHEHTOB B BBIOPAHHON COTE MPU OTHONICHWUH CHTHAI-TIOMEXa
EO/NO=6 nb. ITomoca yacrorHoro kanama W=5 MI'1, CKOpocTh mepeaaun AaHHbIX V=980
KOUT/C.

Teopernyecknii BOIpoc

[Tpumenenne QyHxnuii Yomma B cOTOBOW cBs3H. [IpuHIMI 00pa3oBaHusT MaTpHI
BTOPOT0, YE€TBEPTOr0, BOCKMOro mopsiaka. @yHkuuu Yomnma BockMoro mopsaka. [lpunuun
paboThl MepeaTyuka U MPUEeMHHIKA C KOJIOBBIM Pa3elieHUEM CUTHANIOB (HE3aBHCUMO OT CXEMBbI

U CTaHJIapTa COTOBOM CBSI3N).

Bapmuanr 29

3anauva |

3anumute nBe ¢pyHkuuu Yomma 16-ro mopsaka W(10,16) u W(15,16). ITopsaakoBbiii
HOMEp (YHKIIMU 3aJaH PacCIoNoKEHHeM CTpoK B martpuie. Hapucyiite rpadux BBIXOIHOTO
CUTHAJa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHumynsnus B KaxIOM
kanane BPSK.

3anada 2

Hapucyiite mman pacrnonoxerust 11 6a30BbIX CTaHIMM C 3-XCEKTOPHBIMH aHTCHHAMH U
pa3mepHocThio knactepa N=1 mns cetu 3G . BeiGepure coTy U3 yCIOBHUS MakCUMyMa MOMEX B
cetu. Omnpenenure ¢ MOMOMIbIO PHUCYHKA KOJMYECTBO MEIIAIOLIMX cTaHlMi. Paccuumraiite
MaKCHUMaJIbHOE KOJWYECTBO aOOHEHTOB B BBHIOPAHHOM COTE TPHU OTHOIICHWH CHUTHAJ-TIOMEXa
EO/NO=5 nb. ITomoca gacrorHoro kanama W=5 MI 1, CKOpOCTh Tepenaun maHHbx V=830
KOUT/C.

Teopernyeckuii BOIpoc

Boeiarpsinn 00paboTKH CUTHAJIOB ¢ KOJIOBBIM paszeneHreM KaHainoB cBs3u CDMA. baza

CHUI'HaJlia. HpI/I‘IHHa U3MCHCHUA YYBCTBUTCIIBHOCTU ITPUEMHHUKA.
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Bapuant 30

3anayva 1

3anummre e ¢yHkuumu Yomma 16-ro mopsaxka W(4,16) u W(10,16). TlopsinkoBsiid
HOMep (YHKIMM 3aJaH PaclojOKEHUEM CTpoK B MmaTpuue. Hapucyiite rpadux BbIXOAHOTO
CUTHAJIa, COCTOSIIETO M3 CyMMBI JIBYX 3aJaHHBIX (PyHKUMN Yomma. MaHunmynsuus B KaxIoM
kanane BPSK.

3anaya 2

Hapucyiite man pacnonoxerus: 10 6a30BbIX CTaHIIMI C BCEHANPABICHHBIMA aHTCHHAMH
u pazmepHocThio kiactepa N=3 nns cetu 3G . Beibepute coTy U3 yciaoBHs MaKCHUMyMa IIOMEX
B cetd. Ormnpenenure ¢ MOMOIIbI0 PUCYHKAa KOJMYECTBO MEIIAIIMX CcTaHIui. Paccuuraiite
MaKCHUMaJIbHOE KOJIMYECTBO aOOHEHTOB B BBHIOPAHHOM COTE MPHU OTHOIICHUHM CHUTHAJ-TIOMEXa
EO/NO = 3 nb. ITonoca yacroraoro kanana W=5 MI't;, ckopocTs nepemaun gaHHbIX V=720
KOUT/C.

Teopernyecknii BOIpoc

Crangapt Ha pamuountepdeiic WCDMA cereit Tpetbero mokoisieHusi 3G. OcHOBHBIC
TexHuueckue mnapamerpbl paauountepdeiica WCDMA. XapakrepucTuka Tpex YpOBHEU

OopraHu3al paauoaoCTyIia.
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