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TEJIEKOMMYH

V]IIK338.984:519.6

NMPUMEHEHHME METOJOB AHAJIU3A
WEPAPXUN ITPU BLIBOPE CPEJICTB
TEJJEKOMMYHMKAIAM C YYETOM
COBOKYITHOCTUIIOKA3ATEJIEN
KAYECTBA

FE3PVK B.M., CKOPHK 10.B.

PaccmarpuBalOTCs TEOPETHMECKHE W NNPAKTHYECKHE ACTIEKThI
BbIOOpA NPEANOYTHTENBHOIO BApHAHTA CHCTEMBI C YHETOM
COBOKYMHOCTH TOKa3zaTelell KauyecTBa Ha OCHOBE MeTojda
aHanu3a uepapxuii.

1. Beenenne

Cpezcrtsa TeleKOMMYHHKalMi (yCTPOHCTBa, TEXHOIO-
I'MI) SBJIAIOTCS BAXKHBIMH KOMITIOHEHTaMU COBPEMEHHBIX
uHpokommyHukatuii [ 1,2]. [1pu ux npoekTupoBannm Bo3-
HUKalOT TpeGoBaHUs CTPOrOro yueTa COBOKYNMHOCTH Npo-
THBOPEYMBBIX NOKa3aTeneil kauecTsa. 10 onpeaenser
HEeoOXO0JAMMOCTb IPUMEHEHHS METOI0B MHOTOKPUTEPH-
asIbHOM ONTHMK3ALIMN NTPH BbIOOPE ONTHMAIIbHBIX POEK-
THBIX pellieHUH U3 MHOKECTBA J0MYCTUMBIX BADHAHTOB
[2-4].

PelleHyeM 3a1a4 MHOTOKPUTEpUAIbHON ONTHMMU3ALMH
SABISIETCA HaxokKaeHue, B oblieM ciyyae, He OHOrO, a
HEKOTOPOro MHoskecTBa [lapeTo-onTHManbHEIX pelleHui,
KOTOPbIE MOTYT ObITh HCTIONL30BaHb! NIPH NPOEKTUPOBa-
nun [3,4]. Yacto ans nanbHeHlLUX 3TanoB CO3AaHMs
nHpoKOMMyHHKaLMil TpeGyeTcs BbIOMPATH €ANHCTBEH-
HbIii IPOEKTHBII BAPUAHT CPECTB TEJIEKOMMYHUKaLM.
Jns cyxexus MHoxkecTBa Ilapero 10 eIMHCTBEHHOTO
IPOEKTHOrO PellieH!s MOTYT ObITb HCII0/1b30BaHbl Pa3Hble
METO/Ibl, OCHOBaHHbIE HA NPUBJIEYEHNH HEKOTOPOH 10~
NOJHUTENBLHOM MH(OPMALIAY O IPEINOYTEHHAX 3aKa3 U~
Ka.

B j1anHoii cTaThe npeanaraercs s BplOOpa eIMHCTBEH-
HOTO [POEKTHOrO BAPUAHTA CPE/ICTB TEIEKOMMYHHKaLMii
MCronb30BaTh MeTO aHann3a nepapxnii (MAN) [5]. Tlpn-
BOJIATCS NpaKTHYeckne ocobenHocTH npumenenns MAWU
Ha IPUMEPax CPaBHUTE/ILHOrO aHajlk3a 1 BbIOOpa eniH-
CTBEHHOI'0 IPOEKTHOI0 BApHaHTa Pa3HbIX THIOB CPE/ICTB
TeNeKOMMYHHKaLM.

2. Oco0eHHOCTH METOa aHAIN3Aa Hepapxmii

Meroaananusauepapxuit (MAKW) cocTOUT: B 1IEKOMTIO3H-
11K 11poGeMbl BbIOOPA €IMHCTBEHHOTO MPOEKTHOTO Ba-
pHaHTa HEKOTOPOH CHCTEMbI HA NPOCTBHIE COCTABIIAIOLINEG
YacTH M MONYYEHUHN CYKIEHHH IKCMEPTOB N0 NMapHbIM
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CPaBHEHUSM Pa3nHUHBIX /1EMEHTOB npodiemsbl BLIOOPa
[1]. B pe3ynbTare 00pabOTKH 10JyHEHHbIX YHCIEHHbIX
JaHHbIX CYAIEHNIT IKCTIEPTOB COrNACHO ONpeeNeHHOi
MATEMaTHYECKOH NpoLe/yphl NOAYyUaoT KOMIIOHEHTHI
rnodansHOro BEKTOpa NPHOPHTETOB, KOTOPbIE XapakTe-
PH3YIOT IPUOPUTETHOCTH BBIOOPA BAPHAHTOB POEKTHPY-
emoil cucTeMbl M OMNpeiensitoT BbIOOpP €IHHCTBEHHOIO
NPOEKTHOIO BapHaHTa cucTembl [2].

[TpuHLKMN 1eKOMNO3HLMH IPElyCMaTPUBaeT CTPYKTYPH-
poBaHie npodembl BbIOOpa B BIj1€ HepapXiyu YPOBHEI.
yTO SIBJISETCA NepBbLIM 3Tarom npumenenus MAM. Ha puc.
| mpeacragneHa B Hauboniee oOLIEM BME Mepapxus
npo0JieMbl BbIGOpA, KOTOPasi CTPOUTCS C BEpPLINHBI (11eb
BbIOOpa) Hepe3 MPOMEKYTOUHbIE YPOBHM (Moka3aTenn
KauecTBa CHCTEMbI) K CAMOMY HW3KOMY YPOBHIO (allb-
TepHATUBHbIE BAPUAHThI TIOCTPOEHUSI CHCTEMBI).

Yposens | I'noGansubid HPHOPHTET
(11enb BLIDOpA)
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Puc. 1. JlekoMno3uuus 3ana4yu BeiOOpa B MEPAPXHIO
YPOBHEH

IpuHUKI CpaBHUTENBHBIX CyXKAEHMIT 3kcnepToB B MAN
COCTOMT B TOM, YTO 00beKTbI TpodaeMbl BIOOpa CpaBHU-
BalOTCA IKCTIEPTaMK NONapHO 1o BaxkHocTH. [lonapho
CpPaBHUBAIOTCS BaKHOCTH Pa3HbIX BAPHAHTOB CHCTEM (Ha
ypoBHe 3) U pasHbIX 1oka3zaTteneii kayecTsa (Ha ypoBHe
2). Pe3ynbTaThl NapHLIX CPABHEHUH NPUBOAATCS K MaT-
puuHoii popme.
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Puc. 2. MaTpuua napHbIX CpaBHEHHiT 31eMeHTOR npodne-
MBI BBIDOpA

OueHkn NMapHbIX CpaBHEH uii asieMeHTOB a i HaxonATcs ¢
HCIOJIB30BAHHEM C}’ﬁ'hEKTHBHle C}')KJIEHHE IKCTIEPTOB,
YUCJICHHO ONpeie/IieMbIX 1O LIKale OTHOCHTEJILHON BaXK-
HOCTH 3JIEMEHTOB.

Jlanee BrInoaHseTcs HekoTopas 06paboTka maTpuil nap-
HBIX CPaBHEHHIi IeMEHTOB HepapxHii Ha ypOBHAX 2 1 3.
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C mareMaTH4ecKol TOYKM 3peHHs 3T 3a/1a41 00padboTkn
CBOJIATCH K BbIMUCIEHHIO IIABHOI0 COOCTBEHHOTO BEK-
TOpa. KOTOPBIii nocie onpeaeneHHol HOPMUPOBKH CTa-
HOBUTCSH BEKTOPOM IIPHOPUTETOB 3/IEMEHTOB Ha COOTBET-
CTBYIOLLEM YPOBHE HEPAPXHH.

KOMMNOHEHThI T1aBHOI'o COOCTBEHHOTO BEKTOpa BbIYHC-
JIMHOTCA KaK CpelHee TeOMETPHYCCKOL 3HA4YeHHE BCTPOKE
MaTpHlbl MapHbIX CpaBHeHHﬁ 3NIEMEHTOR Ha KaxkIoM
YpOBHE

()

KoMnoHeHTh! BEKTOPaA NPHOPHUTETOB JIEMEHTOB BbIYHC-
JIAKOTCH Hepes rJlaBHblA COOCTBEHHBII BEKTOP KakK:

—— . j=1,n. (3)

BHauasie Ha OCHOBE MaTPHLibI APHBIX CPaBHEHU T NOKa3a-
Tenelt kayectsa (1), noNy4yeHHOM Ha ypOBHE 2, BBIYMCIIS-
I0TCS1 KOMIIOHEHTBI IaBHOro coOCTBEHHOTO BeKTopa (2)
W BEKTOpa NpUopHTETOB (3) nokasareneii kauecTsa cuc-
TeMbl P .

AHaJIOrH4YHO HAXO0AATCA OLLEHKH MarpulinapHbix CpaBHe-
HUii BADMAHTOB CHCTEM Ha YPOBHE 3 B OTAEIBHOCTH MO
OTHOILUEHHIO K Ka)K1IOMY MOKa3aTENo KayeCcTBa CHCTEMBI.
Ha 0cHOBE 3THX MATPHLL BBIYUCIIAIOTCSH KOMIIOHEHTBI CO-
OTBETCTBYIOILMX JIaBHBIX COOCTBEHHBIX BEKTOPOB M BEK-

TOPOB NPUOPHUTETOB Qi, i=1,n 1O OTHOLIEHHK K

nokasarengam kauecTsa. C HCNOJb30BAHUEM ITHX JaHHbIX

BbIMUCIAKOTCA 3HAUYEHWA KOMITOHEHTORB BEKTOPA riaodals-
—

ubix npuopuretoB C cornacHo:

n . '

C,-=_Z PiOij,le,N, (€))
=]

rge n - uucio nokasareneil kavectsa, N — uucio

CpaBHHBaEMbIX BAPHAHTOB CHCTEM

[To MakcHMallbHOMY 3HAYEHUIO KOMIIOHEHTOB BEKTOpa
riobansHbIX NMPUOPUTETOR (4) BbIOMpaeTcs Hanbosee
MPEANOYTUTEIbHbIN BAPHAHT CHCTEMBI.

PacecmoTpum npakTHUYECKHE 0COOEHHOCTH UCTIOJIb30Ba-
Hug metona MAW Ha npumepax BeiOopa HanboJee npes-
MOYTUTENILHOTO BAPHAHTA CPEACTB TEJIEKOMMYHHKalM
13 HEKOTOPOro MHOKECTBA NONYCTUMBIX BapMaHTOB C
Y4€TOM COBOKYITHOCTH NoKa3aTeneii kayecTsa.

3. CpaBuuTe/bHBI aHAJINH3 B BBIOOD CHCTEM
CBSI3H € PAa3INYHBIMH BHAAMH MOAYJ/ISILHH

Jlns cpaBHUTENILHOTO anani3a Oblii BbIOPAaHbI CUCTEMBI
undposoii csizu ¢ korepeHTHOH MPSK 1 HekorepeHTHO#H
MFSK ¢ pa3nnuHbIM YHCIOM No3uumii M nipu BEpOsSTHO-
¢t 6urosoit omuGkn Py =107 [3]. B kauecTse nokasa-
Teneii xauecTsa BbIOpaHbl OTHOLIGHWE CHrHAJ/LIYM
30

K, =E, /N, npu pasnunom uncie nosuumnit M u
3G (EKTHBHOCTL HCTI0/L30BAHNS MOOCK! NPOITYCKAHMUS

K, =R/W.

Tlpeanonaraercs. 4TO J10 MOAYALNN OCYILECTBIACTCH
dunbTpaums no HaiiksueTy (MaeanbHas npsaMoyroibHas ),
TaK YTO MUHHMMa/bHas BOIHAS 11010Ca NPONYCKaHus Ha
npomesxyTouHoii uactore (intermediate frequency — IF)
W, =1/T.rae T - nnurensrocts cumsona. Takum
o6pa3om, 3G PeKTHBHOCTL UCTIONB30BAHUS N0J1OCh] Yac-

tor R/W =log,M. Ilpu monynsunn MPSK R/W
pacteT ¢ yennuenuem M. [1peanonaraercs, yto nosoca
nepenaun pasia W . = M/T . DdbekTnBHOCTb HCNOTIb-
30BaHms nonockl yactot pasia R/W = (log,M)/M .
[pu monynsiuun MFSK 3nauenue R/W chuaercs ¢
yeennuenneM M . DdpexTHBHOCTD HCNIONb30BAHUS N0~

7I0ChI 4ACTOT H3MEHSAETCs ¢ KoapdHLMeHToM Moy s =
(pa3HeceHue 4acToT, /1eJIeHHOE Ha CKOPOCTh Nepeladn).

B Tabn. 1 npeacTaBneHbl HCXOAHbBIE JaHHBIE [1/15 CPaBHE-
HUs BapuaHToB cucteM cBa3u ¢ MPSK u MFSK npu
pasHoM yucne nosuuuii M [3].

Tadnuua 1

. Bua moaynsiuuu
S B MPSK MFSK
3 g M M
S8[2[aJ8[i6] 2 [ 4 [ 8 [16

1 ]2]3]4! 5 6 7 8
K, [10[10]13]18] 13 | 10 8 7
K, |1]2|3]4]|12|12]13] 14

Wcxonble 3Hayenns nokasareneit kauecrsa K, u K,

HOPMHPOBaHbI K MaKCHMalbHOMY 3HA4YE€HHIO U NMTPHBENE-
Hbl K COMOCTABUMOMY BUJLY. 3aTEM C YUETOM CYKIAECHUN
aKcnepToB cHOPMUPORAHLI MATPHLILI MAPHBIX CPaBHEHUI
VKa3aHHbIX rnokasareneil KauecTBa, a TaKKe pa3sHbIX Ba-
PUAHTOB CHCTEM 10 OTHOLLEHHIO K Ka)k10MY MoKa3aTento
kauecTsa. [10 3THM MaTpULIaM BBIYMCIIEHbI KOMITOHEHTb]
rJaBHBIX COOCTBEHHBIX BEKTOPOB W BEKTOPOB NPHOPHUTE-
ToB coriacHo (2), (3) u (4) ¢ ucnonb3oBaHUEM TMpo-
rpaMMHOro Komriiekca, cosnannoro B cpene EXEL.

B Tab:n. 2 nis npuMepa npHBe1eHbl BbIYHCIEHHbIE OLEHKH
KOMTIOHEHTbI IIaBHOT0 COOCTBEHHOIO BEKTOPA M KOMIIO0-
HEHTbI BEKTOPA IPUOPUTETOB N0Ka3aTeneii KauecTsa.

Tabnuua 2
IToxazarenu Kl K2 {/' 13
KauecTsa
K] 1 1/2 0,707 0,333
K. 2 1 1414 | 0,667

BriuucneHHble 3Ha4eH U KOMITOHEHT BEKTOpa anOpHTe-
TOB BApMAHTOB MOJLYJISILIMHM B CUCTEME CBSA3H 110 OTHOLLIE-
HMIO K 1OKa3aTensM KauecTBa NpuBeleHbl B Tabn. 3
(nepBble 1Ba cronblia). 31ech ke B 10cjie/Heil CTpoke

PYU, 2013, Ne 4




NpUBE/IEH BEKTOP NPHOPHTETOB M0Ka3aTeneli kauecTsa.
KomroneHTbl BeKTOpa riiodanbHbix npioputetos C npu-
BeJleHbl B rocjieHem crondue Taon. 3.

Tabnuua 3

BapuanTbl K1 . 1(2 C

. 1 0,117 0,078 0.09087
2 0,098 0.179 0,15227
3 0,045 0,25 0,18235
4 0,021 0,366 0.,25215
5 0.038 0,049 0.04537
6 0,082 0,042 0,0552
T 0,214 0,02 0,08402
8 0,384 0,015 0,13667
P 0,33 0,67

B paccMOTpeHHOM MHOKECTBE BAPHAHTOR MO/ AN B
MpOBOIi cUcTeMe CBA3M M0 MaKCHMaibHOMY 3Haue-
HUIO KOMIOHEHT BEKTOPa r100abHEIX TPHOPUTETOB HaH-
Gonee NpeanoYTHTEILHBIM BAPHAHTOM MO/YJISILLUH SABJIS-
ercs BapuaHT Ned4. EMy COOTBETCTBYET CUCTEMA CBA3H C
korepenTHo# MPSK npu uncne nosuunii M =16, otho-
LLIEHUH CUTHAJ/IIyM E",h/N0 =18 1B, 3¢dexkTuBHOCTH
MCMNOJIL30BaHUS NOJIOCH! TPONYCKaHHs R/W =4 éur/c/
I

4. CpaBHHTEbHBII AHAIM3 H BLIOOP BApHAHTOB
nocTpoeHns ceTH MOOHILHOII CBsI3H 3-T0
NOKOJIEHHUH

[1py NpoBeiCHHH CPABHUTENLHOTO aHAIM3a BAPUAHTOB
NOCTPOEHMS COTOBBIX ceTeli MoOunbHOIi cBsizn (CCMC)
cranapra UMTS BeiOpanbl crienytolive napamMmeTphbl CeTH:
BeposiTHoCcTh Grioknposki Py . nnoTHocTs 06cykiBae-
mbix abonenToB N /S(, (N, —uncno obcnyxHBaEMbIX
aGoHeHTOB, S, — MJIoaAb 00CIyKNBAEMOM TEPPUTO-
pum). HeoOX0AUMOE KONMYECTBO Ga30BbIX CTaHUMH B
cetd Ny.q. OTH napamMeTpbl XapaKTepu3yloT Ka4yeCTBO
paboThl ceTH U MOTYT ObITh HCTIOJB30BaHbl B KaUeCTBE
nokazareseii kauecTsacetu K, . Btabu. 4 npencTasieHbl
MCxXonHbie naHHble ans P. . a Takke paccunTaHHble
napamerpsl N, /S, n Ny [4].

Tabnuua 4
Ne K, K, K,
BapHUaHTa
CCMC P, N, /So Nirs
1 0,1 166 11
2 0,07 192 21
3 0,04 142 15
4 0,02 183 18
5 0,02 189 22

B Ta6s. 5 npuBeieHa MaTpulLla NapHbiX CPaBHEHUH MOKa-
3ateneii kauecTBa W BbIYMCIEHHbIE OLIGHKH KOMIOHEHT
rnaBHoro co0CTBEHHOro BEKTOPA M BEKTOpA NpHOpHTE-
TOB NOKa3aTenei kauecTna.

P, 2013, Ne 4

Tadnuua 5

| Tlokaszarenu K | K. K. v P
KauecTpa : ' : |
Kl 1 5 3 2.46 0.62
K 15 I 15 | 034 | 0.09
Kq 1/3 5 1 1,19 0.29

nOH)"ICHHb[GTBHa‘[EHHﬂ KOMITOHEHT BEKTOpa NPUOPHTETOB

BAPHAHTOB CACTEM MO OTHOLIEHHUIO K rnoxKasarensam Kkade-

CTBa, a TAKKEe KOMITOHEHTBI BEKTOpa r;100alIbHbIX pH-
o

opureros C npusenens B Tadi. 6.

Tabnuua 6
Ne e
BapuaHTa K, K, K C
CCMC
1 0,03 0,07 0,51 0,1779
2 0.04 0.45 0,07 0,0863
3 0,11 0.04 0.26 0,1498
B 0,47 0,16 0.12 0,3418
5 0,35 0,29 0,04 0,2551
P 0.62 0,09 0,3

MakcumanbHOMY 3HAUEHHUIO KOMITOHEHT BEKTOPa C co-
OTBETCTBYeT HanGonee npeanoyTHTe bHbIi BapuanT CCMC
(Ne 4), koTOpBIii XapaKTEPH3yeTCs MUHIMAaNbHO# 10MyC-
THMOii BeposiTHOCTBIO Gi0knpoeku Py = 0,02, nnotho-
cThio obcaykupaembix abonentos N, /S, = 183 a6./
KkM? ¥ KonuecTBOM GasoBbix cranumnii Ny =18.

5. CpaBHUTENbHBI AHAAN3 H BLIOOP TEXHONOTHIl
moonabHoii cenzn HSPA, WIMAX n LTE

J1nsi CpaBHUTENBLHOTO @aHANN3a U BbIOOpPA ObLN BLIOpaHbI
TexHonorun moduneHoii ceszn (MC) HSPA, WiMAX un
LTE [7-9]. B pe3ynbTaTe pa3BuTHs CO3/1aHa TEXHOJIOTHA
HSPA+(HSPA - penus 7 ¥ oT/IeNbHBIE NONPABKH penusa
8). B HucXo/s1eM KaHalle X OTJMYaeT Moaysums 64-
QAM c¢ SIMO (1x2) uan 64-QAM ¢ SIMO (2x2). B
BOCXOJALIEM KaHasie n1o0asieHa Moaynsuns 64-QAM u
yayuiensl Bo3moxHocT 1 VolP. Tlonpaeku B cooT-
BETCTBMH C PEJIM30M 8 MO3BOJISAIOT UCTIOJIL30BATH B HHC-
xoasiueM kanane pexum MIMO (2x2) ¢ monynsumeit 64-
QAM, paccmarpuBaeTcsl BOSMOKHOCTh MCTIONBL30BAHHS
MIMO GonblHX TOPAJKOB B HUCXOAALIEM KaHalle H
MIMO (2x2) — B BOCXOJALLUEM KaHane.

Cetn MoGHLHOI B3 WIMA X npe1oCcTaBisioT CepBU-
Cbl KaK HEMOJBWIKHBIM, TaK U M0OJIBMKHBIM NOJIb30BaTE-
nam. Mobunbneiiit WiIMAX (penns 1.5) umeer cpaBHH-
Mmble ¢ HSPA+ (penu3 8) nMKOBbIE CKOPOCTH B HUCXO/s-
lIeM KaHaje NpH OJAMHAKOBOIl MOYJsIUH, CKOPOCTH
KOMpPOBaHHs H LIMpHHE KaHana. [Tpu aTom y MoOHILHOTO
WiMAX B BOCXO/IsI1IEM KaHaJle TMKOBasi CKOPOCTb BbILIE
B 2-3 paza. MoOunbHblit WiMA X nojuiepkuBaeT LMPUHY
nonocel yactor Kanana ao 20 MI'u npu yacTtoTHOM W
BpeMEHHOM JyTiiekcipoBatii. Eroyactotibie npoguiu
naauupylotcs B auanasotax 700, 1700, 2300, 2500 u
3500 MI'u. Moounshblii WIMAX obecneunsaeT «rjaj-
kyio IP - ceTb» (M3 KOHLA B KOHELL).
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Cnenytomum warom 3sontouny cucrem 3GPP, aBnsior-
cs cuctemsl Long Term Evolution (LTE). MX ornuvaer
texnonorus OFDMA B nucxoasiuem kanaine n SC-FDMA
— B Bocxoasuwem. Moaynsauns — 10 64-QAM, mmpnua
kanana — no 20 MI'uw. aynnexcuposanue TDD u FDD.
[TpMEHSIOTCS aanTHBHbIE AHTEHHbIE CUCTEMBbI, THOKas
cets nocTyna. CeTeBass apxMTEKTYpa — MOJIHOCTHIO [P
ceTb. B cucreme LTE npuMeHAOTCSA TEXHOIOTHH W METO-
J1bl, YK€ ucnosb3yembie B MoOuasHoM WiMAX. Cucre-
mbl LTE — 910 peBomounontnoe ynayuwenue 3G. LTE
npeacrasseT codoit nepexon ot cucreM CDMA k cuc-
temam OFDMA, a Takke nepexol K NOJHOCTbIO 1P—
cUCTEME ¢ KOMMYHUKaunei naketos. Iloatomy BHenpe-
HHE TOI1 TEXHOJIOT MU Ha CYLIIECTBYOLLNX CETAX MOOH/Ib-
HOIl CBA3M O3HA4aeT HeoOX01HMMOCTh HOBBIX pagMoyac-
TOTHBIX PECYPCOB IS TMOJYYEHHs TPEUMYIleCcTBa OT
LIHPOKOTO KaHana.

Mo6unsublit WIMAX npeacrasnsger rnaakyto [P-cets,
cetb LTE 6onee cnoxna. Ecnn cetb WiMA X ocHOBbIBa-
ercs noaHocTebio Ha IP-nporokonax IEEE, To cets LTE
6oJee cnokHa, Bkiouaet 60blle NPOTOKOIOB.

B Tabn. 7 npeactaBieHbl MICXOHbIE 3HAUEH U 0Ka3aTe-
et kauecTBa pa3HbIX CTaHAAPTOB COTOBO CETH CBS3M:
K, — cnexrpanbHas spdexTuBHOCTb (Hucxonawmit Ka-
nan), K, — panmnyc neicreus, K, - ckopocts nepenaun
JAaHHbIX.

Tadnuua 7

[Mokazarenu HSPA WIiMAX | LTE
KayecTBa Penuz | Peaus Penus

7 8 1.5
CnekTtpanbHas 0,87 1,75 1,59 1,57
3¢ peKTUBHOCTH
Panuyc 30 40 50 5
JNIeHCTBUA, KM
CkopocTb 21 35 48 75
Mobut/c

Jliis pacCcMOTPEHHBIX TEXHONIOIMH HAa OCHOBE CYHKIEHHH
3KCMEePTOB CHOPMUPOBAHbBI MATPHLIbI TAPHBIX CPABHEHM i
yKa3aHHBIX NOKa3are/ieil kKauecTsa i BApUaHTOB TEXHOIIO-
riii Mo OTHOLIEHMIO K Noka3aTenam kavectra. B tabn. 8
NpUBEIEH bl BLIMUCIIEHHbIE OLIEHKH KOMITOHEHTbI FIaBHO-
ro co6CTBEHHOTO BEKTOPA I10Ka3aTe/Iel KayecTBa U KOM-
MOHEHT BEeKTOpa IPUOPHTETOB [10Ka3aTe Ieil KauecTna.

Tabnuua 8

I'lokasarenu K] K, K . v f)
KauecTsa - )
K] 1 3 1/3 1 0,258
K, 1/3 1 1/5 0,405 | 0,105
K ! 3 5 1 2,464 | 0,637

BbiucneHHble 3HaUE€HUA KOMITOHEHT BEKTOPA NPHOPUTE-

TOB BapHaHTOB TEXHOJIOrMii MO OTHOLIEHHIO K KaXKA0MY

MoKasarejil0 KayecTBa, a TAKKE KOMIIOHEHTbBI BEKTOpa
>

rnobansHbix npuopureros C npusesnenbl B Tabn. 9.

MakcHMasibHOMY 3HAueHHI0 KOMIIOHEHT BEKTOpa IJjo-
GanbHbIX npuoprTetoB C cOOTBETCTBYET Hauboiee Npeji-
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MOYTHTENbHbIH BAPUAHT TEXHOJIOIHH MOOHILHOI CBSA3H -
Ned. Oro texnonorus LTE co ckopocteio nepenaun
NaHHbIX 75MOuT/c. criekTpaibHoil IPPEeKTUBHOCTHIO
1,576ut/I"u/c n paanycom JeicTBUA SKM.

Tadauua 9
MC K, K, K, C
1 0,057 | 0.3 0,043 | 005534 |
2 0,494 0,279 0,093 | 0,21586
3 0,285 0,548 0359 | 0,35866
4 0,165 0,043 0,505 0,3704
P 0,26 0.1 0,64

6. BoiBoabI

Hayunas nou3sna paboTbl COCTOUT B IPUMEHEHHH METO-
Jla aHaJIKM3a MepapxHil /1s CpaBHHUTEJILHOTO aHallu3a M
BbIOOpa Hanbonee NPeNnoYTUTEIbHOTO BAPUAHTA CPE/ICTB
TGHEKOMMyHHKauHﬁ C YYE€TOM COBOKYNHOCTH NOKa3aTe-
neil kayecTsa.

[TpuBeneHbl IPUMEPDI pellieHNs 3a1ay CPaBHUTENLHOIO
aHanm3a u BbIGOpa Hanbosiee NPeAnouTHTEbHOO [IPOEK-
THOTO BapMaHTa JUIsl Pa3HbIX THIIOB CPEJICTB TENEKOMMY-
HHMKALMi, B 4aCTHOCTH, /17151 LIMBPOBBIX CUCTEM CBA3M C
pa3HbIM BHAOM MOIYISLMHU, Pa3HbIX TEXHOJIOTH ceTeil
MOOMIILHOM CBSA3H 4-TO MOKOJIEHHs, Pa3HbIX BapMAHTOB
NOCTPOEHHS CETH MOOHIILHOI CBA3H 3-T0 NOKONEHHS.

Ilpakmuveckasn 3nayumocme pe3yJbTaTOB COCTOMT B
TOM, 4TO C)OPMYJIHPOBAHbI PEKOMEHAALIMH MO TPUMEHE-
HUIO METO/1a aHa/n3a uepapxuii npn seibope Hanbonee
MPEANOYTUTENBHBIX IPOEKTHBIX BAPHAHTOB CPE/ICTB Telle-
KOMMYHHKALKH.
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