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H. U JIMCTOIIAJ], A. A. XAHJIEP, C. }O. MUXHEBHY, Benopycckuii
20Cy0apcmeeH bl yHugepcumem uHGopmMamurxu u paouodieKmpoHuKu
CEPBUC-OPUEHTUPOBAHHbIA NMOAX0A AN ONTUMAABHOM
MAPWPYTUSAUUN UHOOPMALIMOHHDbIX NMOTOKOB

B MYAbBTUCEPBUCHDbIX CETAX

Tlpedcmaenen HOBbIIL NOOX00 K MAPWPYMU3AYUU UHDOPMAYUOHHBIX NOMOKOB 8 MYIbMUCEPBUCHBIX CemsX, 6a3u-
DPYIOWUIICS HA CepBUCOPUHMUPOBAHHOU apxumekmype. [Ioka3ano, Ymo no cpasHeHuo ¢ U38eCMHbIMU NOOX00AMU, YYul-
MbIBAIOWUMU MOTLKO MPebO6anUs 3A0AHHO20 KA4eCmed 00CIYICUBAHU, BbIOOD ONMUMATLHO20 NYMU C YYEeMOoM mpe-
60sanuii QoS u eenuuunbl CmoumMocmu A6asemcs Oonee KOPPeKmubIM U NO360A5eN U3 08YX ULU HECKOIbKUX NPUMEPHO

00UHAKOBbIX nymell 8b1Opams 00UuH 6oee ONMUMATbHBILL.

New approach for optimal routing of information flows is developed based on service-oriented architecture. To
find the shortest path it’s require to take into account the QoS-parameters such as delay, jitter, bandwidth, lost of the

packets and cost of telecommunication resources.

BBenenune

JUIs1 MyJIBTUCEPBUCHBIX CETE XapaKTEPEH KOM-
IUIEKC YCIYT, TaKUX KaK IIHPOKOIOIOCHBIN J0-
ctyn B UnTtepner, [P-tenedonuto, mudposoe Te-
JeBUJICHUE, BUACOKOH(DEepeHIICB3b n apyrue [1].
st Takux ceTeil KpoMme IOJIOCHL HPOIYCKaHUS
Ba)XHBI Takue MapaMeTphl Kak IOTepH MaKeToB,
3aJIep’KKa MTAKeTOB, BapHUalusl BPEMEHN 3aJICPKKU
(mxurTep). 3agaya MapHIpyTH3aLUHd B MYJIBTH-
CEPBHCHBIX CETAX AOJDKHA pPemIaTbcs Kak Ha Oc-
HOBE MePEUYHCICHHBIX KPUTEPUEB, TAK U C YUETOM

—(>)

TpeOoBaHMI KOHKPETHBIX MPHIOXKEHUH. B 11emom,
obecricueHue 3aJaHHOTO KadecTBa OOCITY)KHBa-
Hus (QoS) B 3TUX CeTAX SIBISETCS CIIOKHOU 3a1a-
Yyeld MHOTOKPUTEPUAIBHOW ONTUMHU3ALMU, I
pelIeHusi KOTOpoil HEOOXOMUMBI HOBBIE METOIBI
u moaxonel [1-3].

1. Monens pe3epBupoBaHusi MHQpopmanm-
OHHBIX pecypcoB

IIpumMep onTuManbHOM MaplIPyTU3allUA HH-
(hopManMOHHBIX MOTOKOB OmHUcaH B pabote [1],
TIIe CeTh Mepeaayu JaHHBIX MPEICTABICHA B BUJIC
rpada (puc. 1). Ha puc. 1 mpuBeneHsl clieayto-
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Puc. 1. Cxema cetu
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mue 0003HaYeHus. V' — MHOXECTBO Y3JIOB CETH,
E — MHOXEcCTBO Oyr €;j, COCIMHSAIOUINE Yy3Ibl 1,
j € V renexommyHuKannoHHo cetu (puc. 1) [4-5].

[IycTs myTh p — MHOXKECTBO pedep, coequHs-
IOLUX y3€Jl UICTOYHHUKAS U y3el nmomyvarens ¢ [1,
4-5]. B xagectBe QoS mapaMeTpoB KaxKIOro Ka-
Haja cBs3u (pedpa rpada) Oymem paccMarpuBaTh
NIOJIOCY NponycKanus Y, 3anepxkky D,, Bapuanuu
3aIepKKU J, U BEPOATHOCTD MOTEPU MAKETOB Z,.
UucneHHble 3HaU€HUs TapaMeTpoB Ha puc. 1 B3s-
ThI U3 paboTHI [1].

Hns kaxxoro u3 BO3MOXKHBIX IyTEH U3S B ¢
OyIlyT CIIpaBeJIUBEI CIIEITYIOIIHME COOTHOIIEHMS [ 1]:

Y —mapx{ } =>D,;

~r (1
Joi = ZJe3 Zs,t = HZe'
eep eep

B pabote [1] moka3aHO, 4TO €CITM Ha BCEM
IyTH P I Kaxaoro u3 QoS mapaMeTpoB OyayT
BBITTOJTHEHBI OTPAHUYCHHSI BUJIA:

mm max ,
Y, 2Y"™;, z ,<Z )
Dst SDmax Jst SJW[LDC
TO TakOH MyTh Ha3bIBAlOT (JOS OCYIIECTBUMBIM
(feasible) myTem.

Kaxk u B padorte [1] mis ynoOcTBa JaabHEHINETO
aHaJi3a BMECTO BEPOSITHOCTH TIOTEPH MMAaKETOB Z,
OyzeM paccMaTpuBaTh JorapudM BepOSTHOCTH MPO-
xoxaeHus nakeroB X, = In(1 — Z,) [6], uTo mo3Bo-
JISIeT 3HaYeHHe X, JaHHOTO MapaMeTpa Ha BCEM Iy TH
MapIIpyTH3aIUK BEIYUCISITH CyMMHUPOBAaHUEM:

= 3 X )
eep

Yuer Heckonbkux (oS TapaMeTpoB U pas-
JUYHBIX TPEOOBaHUI NPUIOKECHUH K 3HAYCHUSIM
ATUX TapaMEeTPOB 3HAYUTEIHHO YCIOXKHSCT 3a/1a-
yy MapmpyTuzanun. s ee pemenus conee 3¢-
(beKTUBHBIM TPEJICTABISICTCS TOAXO0M, Oa3upyro-
uie¥ics Ha CepBUC-OPUECHTHPOBAHHON apXUTEKTY-
pe (SOA) [6]. Cnenyst MeToaMKe, W3JI0KCHHOM
B [6], SOA MOXHO TIpeNCTaBUTh B BHUJAE JBYX
YpOBHEI:

1. YpoBeHb pe3epBUPOBAHHS HEOOXOTUMBIX
TEJIEKOMMYHHKALMOHHBIX PECYPCOB AJis odecrie-
YSHHMSI 33JIAHHOTO KAuYeCTBAa 00CITYKUBAHHMSL.

2. YpoBeHb IMPEIOoCTaBIECHUS COOTBETCTBYIO-
IUX TEICKOMMYHHUKAIIMOHHBIX YCIYr i 00e-
crieueHus TpebyeMOoro KauecTBa 00CITy)KUBaHUS.

3amaya pe3epBUPOBAHUS PECYPCOB MOXKET OBITH
chopMyITUpOBaHa CIECAYIOINM 00pa3oM: TEIEKOM-

MYHHUKaIlHOHHBIE Pecypchl HEOOXOAUMO 3apesep-
BUPOBATh TaKUM OOpa3oM, 4TOOBI MPOITyCKHEIC
CIOCOOHOCTH KaHAJIOB CBSI3M 00ECIIeUMBAIN MapIl-
pyTHu3aiuio TpedyemMoro oobema Tpaduka mpu co-
OmoneHuu TpeOOBaHUM 3aJIaHHOTO KayecTBa 00-
cnyxuBanus (QoS) B Oe3aBapuiiHOW M BO BCEX
aBapuiiHbBIX cuTyarusax [5]. Hpyrumu cioBamu,
HEOOXOJMMO BBIOpaTh Takoi MyTh (IIyTH), YTOOBI
Obula 00ECTeYeHO BBIMIONHEHHE OCHOBHBIX (oS
TpeOoBanwmii Buna (2) [5]. Jlannas 3anaga ycmeni-
HO peieHa B padote [1]. W3 pabotsl [1] 3anmimem
CIICAYIOILYIO CBEPTKY (YHKUUH 7, OOBEIAUHSIIO-
mield B ce0sl Bce 4yeThlpe TPeOOBaHMS 3aJaHHOTO
KauecTBa OOCITY)KHBAHUS: TOJIOCHI MPOIYCKAHUS
Y, ,, BenmuuuHbl 3anepxkku Dy, mkurrepa J,,

St
U BEPOATHOCTH NIPOXOXKICHUSA IAKETOB X

_ YSJ DS,t Js,t n Xs,t
r==wy Ymin Wp pmax J Jmax Wx Xmin
(%)
Tne uz [1]:
max Y, < min=Y ,;min X ,;min D, ;minJ ;
P fes P fes P fes P fes fes (6)
Y, —-Y™ >0, X,, - X™" >0 -
D™ —Dg, 20; J™ —J >0,
Yo, = ma;({ } ZD
(®)

J ZZZ es s,t:ZXe'
eep ecp
B pa6ore [1] moka3aHo, 9TO IMOMCK ONITHMAITh-
HOTO MapIIpyTa MOXET ObITh OCYIIECTBIICH KaK
pellicHre 3a/ladyil MHUHAMU3alMd Ha rpade cka-
napHok Gynkmun R

. . YS t DS t
min RSJ =min| —wy m’in +wp m;x +
p p D ©)
Js,t Xs,t
Jmax Xl’l’lll’l

3necs Wy, Wp, Wy, Wy — BECOBbIE KO duIN-
€HTBI, OTPEIEISIONIe 3HAYMMOCTh COOTBETCTBY-
IOIINX napaMeTpoB Jos.

g pemenus 3amaau (9) ¢ yaeToM orpaHuye-
Huil (7-8) B pabote [1] mpeanaraercs UCIOIb30-
BaTh JBPUCTHYECKUN aITOPHUTM, MPEACTaBISIO-
i co0oit MomuduKaIuio anropurMa JedkcTpot
[8]. Momudukarus 3akmodaeTcs B OTOpachIBa-
HUU B TIpOIleCCe IMOUCKA TeX MyTel, Ha KOTOPBIX
HE BBITTONHSAIOTCS orpaHnueHus (7), 1 HOBOM CIIO-
co0e orucaHusI ¥ BEIYUCIICHUS METOK y3II0B.

1,2015

CUCTEMHbIN AHAJTN3 U MPUKITALHASI UHOOPMATUKA



26

CucmemHblil aHanu3

Takum oOpaszom, B [1] perieHa 3aiada nepeo-
T'O YPOBHS CEpBUC-OPUEHTUPOBAHHON apXUTEKTY-
PBI — pe3epBHUPOBaHUE HEOOXOJUMBIX TEJICKOMMY-
HUKAIlMOHHBIX PECYpcoB AJsl oOecriedyeHus 3a-
JAHHOTO Ka4ecTBa 00CITyKUBaHHUSI.

r, ecmu i Dy, Jg,, X, Y, BBIIONHSIOTCS
ycrosus (7)

st> Ists Agpp L gt HE BBIIIOJIHA-

Ry |0, eciu A Dy, Jy Xy Y,
eTCs XOTs ObI O[THO U3 ycioBwii (7)

(10)
Hcnonp3ysi YuCIEHHBIE 3HAYCHUS IapamMe-
tpoB QoS (Y, D, J, X) niia xaxmou u3 ayr, mpea-
cTaBJeHHbIe Ha puc. 1, mo gopmymnam (8) pac-
CUUTAEM MX 3HAUCHHUS JJIS KaXKJIOTO M3 BO3MOXK-
HBIX TyTei. Pe3ynbTrarsl pacuera mpecTaBlIeHBI
B Taom. 1.
BriGepem crienyromue npeaenabHbIe TapaMeT-
pbi TpeboBanmit QoS: Y™ = 12 MB/c, D™ = 12 Mc,
X =7 wmc, X=-0.07
W3 Tabauubl cienyer, 4YTO MPUHATHIX Hpe-
JENbHBIX 3HAYCHHUSIX mapaMeTpoB (JoS TOJBKO

TPH MyTU YAOBIETBOPAIOT Tpeboanusm (7): P2,
P4, P5.

B Tab. 2 mpencraBieHsl pe3yabTaThl pacyera
(GYHKIMH 7 TP pa3InYHBIX BECOBBIX Kod(duiu-
eHTax w; M3 Tabnuipl cieayer, 4To Mpu ompene-
JICHHBIX KOMOWHAIMSX 3HAUYECHUI BECOBBIX KO3(-
(ULHIEHTOB W; psl MyTeH UMeeT IPUMEPHO OTHO
U TOXKE 3HAYCHUE (QYHKIUU 7. ITO KOMOMHAIIUU
nox Homepamu 1 (mytu P4 u P5); 3 (P4 u P5);
6 (P4 u P5); 7 (P2 u P4).

Kputepun yTBepkIeHHS «UMEIOT TPUMEPHO
OJTHO M TOXXE 3HAUYEHHE» MOTYT OBITh Pa3HBIMHU.
B nanHOM cnyyae moa MpUMEpHO PaBHBIMHU 3Ha-
YeHUSIMH (QYHKIUH 7 MBI paCCMAaTPHUBAaJIH BCE CITY-
Yyay, KOTJa 3HaueHHs » He OTINYAIOTCS OPYr OT
npyra oonee, ueM Ha 10%.

2. Mopneab npeaocTaBieHHs] TeJIEKOMMYHHU-
KAIHOHHBIX YCJIYT € y4eTOM TpeGoBaHuUii 3a-
AAHHOT0 Ka4ecTBa 00CIY:KMBAHUS

Paccmotpum Oosiee moapoOHO 3aauy BTOPO-
TO YPOBHS — MpeJocTaBIeHe u3 Habopa 3ape3ep-
BUPOBAHHBIX caMUX yciyrT. Hcrone3ys paHee BBe-

Ta6numa 1. PesynsTaThl pacuera mapaMeTpoB

Myts Y[MB/c] D [MC] J[MC] X
1-2-8-3 (P1) 20 15 4 —-0.11
1-2-4-3 (P2) 12 18 6 —0.07
1-2-4-7-6-5-3(P3) 12 29 10.5 —0.1
1-7-6-5-3(P4) 20 13 5.5 —0.06
1-7-4-3(P5) 28 14 7 —0.07
1-7-4-2-8-3 (P6) 12 27 9 —0.13

Ta6nuna 2. PesyabraThbl pacuyeTa GyHKIHHM / TPH PAa3JIHIHBIX 3HAYEHUAX BECOBBIX KO (PUIHEHTOB
Wy Wp wy Wy P2 P4 P5 Kparuaitmmii myTs
1 0.1 0.3 0.3 0.3 0.75 0.54 0.6 P4~P5
2 0.7 0.1 0.1 0.1 —0.41 -0.93 -1.35 P5
3 0 0.8 0.1 0.1 0.98 0.74 0.82 P4
4 0.6 0.2 0.2 0 -0.22 —0.69 -1.04 P5
5 1 0 0 0 -1 -1.66 —2.33 P5
6 0 1 0 0 1 0.72 0.77 P4~P5
7 0 0 1 0 0.85 0.78 1 P2»P4
8 0 0 0 1 1 0.85 1 P4
9 0.5 0.5 0 0 0 —0.47 -0.77 P5
10 0 0.5 0.5 0 0.92 0.75 0.88 P4
11 0 0 0.5 0.5 0.92 0.82 1 P4
12 0.5 0 0 0.5 0 —-0.40 —0.66 P5
13 0.25 0.25 0.25 0.25 0.46 0.17 0.11 P4~P5
14 0.33 0.33 0.33 0 0.28 —-0.05 —0.18 P5
15 0 0.33 0.33 0.33 0.94 0.78 091 P4
16 0.33 0 0.33 0.33 0.28 —0.007 -0.11 P5
17 0.33 0.33 0 0.33 0.33 -0.02 —0.18 P5
CUCTEMHBbIN AHAJIN3 U MPUKITALHASI UHOOPMATUKA 1,2015
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JIeHHbIE 0003HA4YeHUsI, CHOPMYIUpPYeM 3aaady
CIIeayoIMM 00pasom [6]:

m
min ), Y’ ky(e)x,(e)+d (e)Ly(e) (11)

eep k=1
rie k,— CTOMMOCTb BbIOOpA Iy TH Ha BCEM OTPE3Ke
ot s K £; x,(€) € {0,1); d,(e) — ennnnua pononuu-
TEJILHOM CTOMMOCTH, HEOOXOAMMOH I obecre-
yeranst QoS TpeboBanus; Li(e) — eMKoCTH 3ape-
3epPBHUPOBAHHBIX TEJICKOMMYHUKAIIMOHHBIX pecyp-
COB, HEOOXOMUMBIX 7151 oOecredeHus 3aJJaHHOTO
KauecTBa OOCITY>KUBAHUS: TIOJOCH TIPOITYCKAHUS,
BEJIMYMHBI 3JICPKKH, JDKUTTEPA, BEPOSTHOCTH
TIOTepPh MAKEeTOB; m — KonmmdecTBo (oS Tpebosa-

HAH (B HaIIEM cirydae m = 4).

Husa Li(e) crupaBennmBO CIEAyIOMmEe: €CIn
x,(€) =0, To Li(e) = 0; ecm x,(e) = 1, T0 Ly(e) 20
[7].

Taxkum oGpazom, mampHEHTIas MomU(pHUKAITHSI
QITOPUTMAa BHIOOpA KpaT4allIero MmyTH COCTOMUT
B TOM, YTOOBI U3 BCEX BO3MOXHBIX yTEH, SIBIISIO-
[IMXCS KpaTYalIlIuMHU B YAOBJIETBOPSIONIUX Tpe-
OOBaHUSAM 3aJaHHOTO Ka4yecTBa OOCITY>KWBaHU
QoS, BEIOpaTh Takue U3 HUX, KOTOPBIE MPH ITOM
00J1a1aTi MHHAMAJIBEHON CTOMMOCTRIO. C ydeToM
TpeOOBaHW MHHHMAJIEHOH CTOMMOCTH (popmyria
(5) MoxeT OBITH MOAMGMUIIMPOBAHA CIICTYIONAM
obpazom.

r= _WYdY (Yst/Ymin) + WDdD (Dst/Dmax) +

+ WJdJ (Jsf/']max) + WXdX (Xs/Xmin),

rae d; — CTOUMOCTH pe3epBUPOBAHUS (MCTIONH30-
BaHMsI, IKCIUTyaTalll¥) COOTBETCTBYIOIMIMUX TeJe-
KOMMYHHKAITIOHHBIX PeCcypcoB. CMBICT BhIpaxe-
Hus (12) cocTouT B TOM, IPH TPUMEPHO OTHHAKO-
BBIX 3HAUCHUAX (YHKIUH, OTIPEICIISIONIei BEIOOD
KpaTyaiiiero myTH, BLIOUpaeTcsi TOT IyTh, CTOU-
MOCTBH PECYPCOB KOTOpOTO MUHUMAabHA. [1o cyTn
Jlena pedb WIET O TOM, KaK W3 3ape3epBHPOBAH-
HBIX KoMOuHamui 1, 3, 6, 7 BeIOpaTh ONTUMAIIb-
HBIN IYTh C TOYKU 3PEHUS €T0 CTOUMOCTH.

(12)

Jna peanuzanuu TNpensioKEHHOTO TOIXO0a
ObuIa MpoBe/eHa JanbHelas MoaupuKanus aj-
TOpUTMa, KOTOpasi O3BOJISIET BHIOMPATh KpaT4daii-
IIMH MyTh HE TOJBKO C Y4eTOM TpeOOBaHWI 3a-
JAHHOTO KadecTBa OOCIY)XHWBaHHS, HO U Cpelu
MHOXecTBa (JoS OCyIIECTBUMBIX IyTeH Y4YUTHI-
BaTh TaK)ke CTOMMOCTH BBIOMPAEMOro MapIipyTa
nepenadn HHHOPMALIUH.

biok-cxema anroputma mpejacTaBiIeHa Ha
puc. 2. AITOpUTM COCTOUT 5 OCHOBHBIX YaCTEH.

I — BBIOOD M BBOJ Npe/EIbHBIX 3HAUYCHHN Ia-
pameTpoB (JoS: MOJOCHI MPOIYCKaHHs, 3aAepK-
KH, JDKUTTEpa, BEPOATHOCTH MIOTEPh MTAKETOB.

Il — HaxokaeHUE CBEPTKU (YHKIUHU 7 C Lie-
JIBIO OIpeneseHuss MHO)kecTBa JoS ocyIliecTBH-
MBIX ITyTEH.

III — anroput™ JIeMKCTphl MO MOUCKY Kpart-
Ya|IIero myTH ¢ y4eToM COPMYIHPOBAHHBIX Tpe-
OoBaHHH.

IV — ompexneneHne cToMMOCTH 00ecTiedeHust
TpeboBanuii QoS cpeau MHOKECTBa OCYIIIECTBH-
MBIX ITyTEH.

V — OUCK ONTUMAJIBHOTO ITyTH CYy4eTOM Tpe-
OoBanuii QoS M CTOMMOCTH.

PesynpraTel pacuera BbIOOpa Kpardaifiiero
MyTH C y4ETOM TPeOOBaHMH 3aJaHHOTO KayecTBa
00CITy’)KUBaHUSI U CTOUMOCTH TIPE/ICTABIICHEI B Ta-
Oonuuax 4—6. B tabnuue npencrasneHsl ko3hdu-
LMEHTBI CTOMMOCTH d; JU1st 0becneuenus TpeboBa-
HUU pasnudHbix mapameTpoB (oS. bespasmep-
HbIE 3HAYECHUS d; BBIOPAHbI IIPOU3BOJILHBIM 00pa-
30M 7S WIUTIOCTPALUU TPESIOKEHHOTO METoa
MOMCKA ONTUMAJIBHOTO ITyTH.

Tabnuma 3. UncieHHbIe 3HAYEHUS
K03 PHULIHMEHTOB CTOMMOCTH

dy dp d;y dy
0.5 0.3 0.3 0.5
1 0.2 0.3 0.2
0.7 0.7 0.5 1

Tabnuna 4. Pesyrprarhl NOMCKA KpaTyaiiliero myTa

dy dp d;y dy
0.5 0.3 0.3 0.5
. - - e P2) (P4) AP5) Kpa‘rqaﬁmncli :]dy;l; sTl;){lP(I)HHMaHLHOﬁ
1 0.1 0.3 0.3 0.3 0.267143  |0.180952| 0.193333 P4
2 0 0 0.216667| 0.233333 P4
3 0 0 1 0 0.257143  |0.235714 0.3 P4
6 0 0.8 0.1 0.1 0.315714 10.239762| 0.266667 P4
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|nput Yﬂlill ID"'IBX 'Jmax ,Xmin

Di,l= Ds,i+Dit, Js,t= Ji,i+Jil 7 Xst= XS.!‘"XR; ’

Ys,f=mi n{Ys.il Yn‘.};

HET

Y.~V 20X, — Xm0
Dres—p, =0 — ], =0

Faa]

\)

For i=0 to m ,cin>> w, wp,w,, Wy

Y., D, s

jma= +wy

X3

T

(clp][1'=65535)&8&(

p=min{n};
flag[p]=1;

Aa

N\

Iflag[il}&.&{il=p)

For i=0 to m Gn>>dy,dp,d,dx

- v

M= ‘WY*dY*(Ysl/Ymin) + Wd*dn*(D;l/Dmax)+
Wi (Vo Jmax) + wix* dic* (Xat/Xemin)

¥

P=p+i {yucno i kak

CTPOYHAA NEPEeMEHHan)

For (i=0;ik=no.of paths;i++) min=r[i);
If (rg[i+1) < min) min= rg[i+1);

Vi

I[i]=minim(I[i], » [p]+c[p][i]

r=min ry

2

P=py

KoHewy,

Puc. 2. baok-cxema MO}II/I(l)I/IL[PIpOBaHHOFO aJiropyuTMa InorcKa OonTUMaJbHOIO ITyTH
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TaGnuua 5. Pe3yabrarbl HOMCKa KpaT4yaiiero nyTu

dy dD d_] dX
1 0.2 0.3 0.2
wr Wb wr Wx r(P2) r(P4) r(P3) C Muuﬁiﬁaﬁ;ﬁﬁ;ﬁmm
1 0.1 0.3 0.3 0.3 | 0.097143 | —0.00119 | -0.036667 PS5
2 0 1 0 0 0.2 0.144444 0.155556 P4
3 0 1 0 0.257143 | 0.235714 0.3 P4
6 0 0.8 0.1 0.1 0.205714 | 0.15627 0.174444 P4
Tab6numa 6. Pesynbrarhl MOMCKa KpaT4aiiliero myTa
dY dD dj dX
0.7 0.7 0.5 1
Wy Wb Wi wx r(P2) P4 rP3) c MHHII?I?Aa;Il{:}I:I;];IHCI;:I[‘g[Hy;ZCTBIO
1 0.1 0.3 0.3 03| 0.568571 0.41 0.45 P4
2 0 0 0.7 0.505556 0.544444 P4
3 0 1 0 0.428571 0.392857 0.5 P4
6 0 0.8 0.1 0.1 | 0.702857 0.529444 0.585556 P4
3akiaouenune M3 nony4eHHBIX pacyeToB CIEAYET, YTO MpHU

Pa3INYHBIX 3aJaHHBIX KOMOMHAIIMSIX BECOBBIX KO-
3QPHULIUEHTOB W; U KOIPPHUIUEHTOB CTOUMOCTH
d; BbIOOD ONTHMAJILHOTO MYTH C y4€TOM TpeboBa-

JLtst 9eThIpeX pa3uMdHbIX 3HAYCHHUH KO3 hHU-
IIUCHTOB CTOMMOCTH OBLT MPOU3BE/ICH BHIOOD OII-

TUMaJIbHOTO MyTH. BBI00Op npon3Boauiics u3 Tpex
ITyTeH, KOTOpbIe YAOBIETBOPSIIH TpeboBaHmsIM (7)
QoS  xoTOpBIe OBLIN MOIXYYEHBI C TTIOMOIIBIO all-

HA QoS ¥ BETMIUHBI CTONMOCTH SIBJISIETCS Ooee
KOPPEKTHBIM M IMO3BOJIACT U3 ABYX WM HECKOJIb-
KHX MPUMEPHO OAMHAKOBBIX ITyTel BEIOpATh OUH

roputMma JlelKCTphl. 0osiee onTUMABHBI.
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