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IIpueedene mamemamuune  Popmynio-
eanns 3adaui po3noodiny 006XCUH X6UNL NO
CGIMA0BUM WAAXAM GOJOKOHHUX KAHANIE
36’a3KYy mMpancnopmnoi Mmepesci 3 ypaxyeam-
HAM A6UMA YOMUPLOXXEUNBLOBO20 IMilLYBAHH.
3anpononosanuii memod po3nodiny 006HCUH
X6UNb, AKUL 6pAX0BYE Heinilne seuue womu-
PLOXXGUNLOB020 3MIYGAHHA 34 PAXYHOK 66€-
denns dodamioeux obGmesicenv

Knouoei cnosa: ceimosuil wnsx, 40mupvox-
X6UNbOGE IMilYBaHHe

=, ]

IIpusedena mamemamunecxas popmyauposxa
3adavu pacnpedesenus 0IUH 60JIH NO CEEMOBHIM
nYymam 60JOKOHHBIX KAHALOE CEA3U MPAHCNOpM-
HOU cemu ¢ Y1emom A6JeHUA HeMbIPEXB0IHOBO20
cmewmusanus. Ilpeonoscen memoo pacnpedene-
HUA OUH 8OJIH, KOMOPOLI Yrumobléaem HeauHeli-
HOe A6JleHUe UeMbIPEXBOIH08020 CMEUUCAHUS 3A
cuem 66edenus 00ONOIHUMETLHBIX 02PaAHUMEHUL

Knouesvie cnosa: ceemosoii nymo, uemoipex-
60JIH0B0E CMewmusanue

=, ]

The mathematical formulation of the
distribution of wavelengths of light paths
optic communication channels of the transport
network, taking into account four-wave mixing
phenomenon. Proposed method of distribution
of wavelengths, which allows for nonlinear
Jour-wave mixing phenomenon by introducing
additional con-straints

Key words: light paths, four-wave mixing
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1.BBenenne

Iran pasBUTUS COBPEMEHHBIX MYJIbTUCEPBUCHBIX Te-
JIEKOMMYHUKAIMOHBIX CUCTEM XapaKTePU3YeTCsl MPejo-
cTaBjieHeM OOJIBIITOTO YUCIA CEPBUCOB H YCJIYT, KOTOPBIE,
B CBOIO O4epe/lb, BIEKYT POCT 00beMa MepejaBaeMoro
tpaduka. 3a nepegauy 60JbII0ro 006beMa TpahuKa MEK LY
ceTssMM OTBedaloT TpaHcnopThbie cetr. C poctoM o6beMa
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nepesiaBaemMoro Tpaduka B COBPEMEHHBIX MYJIbTUCEPBUC-
HBIX CETAX, IPUBOAUT K TOMY, UTO IJIaBHBIM TpeboBaHUeM
JUISL TPAHCIIOPTHOM CETH ABIACTCS IIPEJOCTaBACHIE OOTh-
HIUX CKOPOCTEHl, 10 3TO¥ MPUYNHE COBPEMEHHBIE TPaHC-
MMOPTHBIE CETU CTPOSITCS HA OCHOBE TEXHOJOTUHU BOJIOKOH-
Ho-onTuyecknx cereii DWDM, koropsle obecrednBaior
GOJIBIIYIO CKOPOCTD TIepeladl Pa3JInIHOro Bujaa Tpaduka.
DWDM - Dense Wavelength Division Multiplexing —



VILJIOTHEHHOE MYJIBTUIIJIEKCUPOBAHUE C pa3jieJIeHueM 110
[T HE BOJIHBL. ABaserca pazsutueM texuogornm WDM.
ITa TEXHOJOrus I03BOJISET MOJY4YUTh Hambojee Mac-
mTabHBI 1 peHTa0eIbHbIN CIIOCO6 PACIINPEHNS TTOJTOCHI
MPOMYCKaHUST BOJIOKOHHO-OIITUYECKNUX KAaHAJIOB B COTHU
pas. Cpeam 3azad, KOTOpble HEOOXOAMMO PEINUTH INIPU
MOCTPOEHUM TPAHCIOPTHON CETH HA OCHOBE TEXHOJOTUU
DWDM, ectb 3amaua pacupejiesieHus JJINH BOJIH.

B nmanHOI cTaThe PacCMOTPEH METOJ Paciipe/le/IeH s
JUIVH BOJIH B TPAHCIOPTHON CETU HA OCHOBE TEXHOJOTUU
DWDM.

2.00630p CyNIECTBYIOIUX METOIOB PACHPEeTCHHUS JJTUH
BOJIH NP MPOEKTHPOBAHUHU TPAHCIIOPTHOM CETH HA OCHOBE
rexnosoruu DWDM

[Tpn umcnosb3oBanuu ceTeif Ha OCHOBE TEXHOJOTUU
DWDM ocHOBHBIMU 3ajladaMi IIPOEKTUPOBAHUS SIBJIS-
I0TCS: MapUIPYTU3allUs 1 Ha3HAYCHUS JJIMH BOJIH CBETO-
BoiM MapiipytaM (RWA). OcHoBHble MeTOABI PelleHust
3asaun RWA npuBesernr HUKe:

Craruyeckoe pacrpe/eieHue;

JunaMudeckoe pacnpeeseHue;

Craruyeckoe pacrnpejeseine npuMeHseTcs Hpu yc-
JIOBUHM, YTO HA3HAYEHHBII TTOPS/IOK JIJIUH BOJH CBETOBBIM
MapuIpyTam M paciipe/ieJieHsi CBETOBBIX MapIlIpyTOB He
M3MEHSIOTCSA MM U3MEHAI0TCS peiko (IIepUoAMYHOCTD
W3MEHEHWI: HeJIe U, MeCSIIbL).

/lnnamudeckoe pacipe/eseHue IPUMEHSAeTCs IIPU yC-
JIOBUM, YTO HA3HAYCHHDII TOPS/IOK JIJIUH BOJIH CBETOBBIM
MapuIpyTam U pacupejieieHus CBeTOBBIX MaplIpyTOB U3-
MEHSIOTCS JIOBOJILHO 4acTO (IEePUOANYHOCTD U3MEHEHUIA:
MUHYTBI).

Kpome MeTos0B puUBEJCHHBIX BBIIIE, €CTh METOJ[ pe-
menus 3agady RWA, ocHOBaHHbBIN HA TPUMEHEHUN OTTH-
YeCKUX KOHBEPTOPOB, € MX MOMOIIBIO MOKHO M3MCHSTD
JJIMHY BOJIHBI B CBETOBOM MapuIpyTe, BCJEJICTBHUE YEro
3HAYUTENBHO PACIIUPSIETCS TPOIYCKHAs CIIOCOOHOCTD
CeTH, OJJHAKO CTOMMOCTH ITOCTPOEHUS TAKOH CeTH TaKxkKe
pacrer.

B mammoii paboTe paccMarpuBaeTcsi METOJ CTaTiye-
CKOro pacnpejeseHus npu pemenun 3ajgadn RWA. Pac-
CMOTPHUM OCHOBHbIE (POPMYJINPOBKU U HEJOCTATKN HEKO-
TOPBIX PAbOT, MOCBSIIEHHBIX 3TOMY BOIPOCY.

B paGote [1,2] paccmorpenbl Martemaruueckue ¢Gop-
MYJUPOBKHU 33/1a4M PacIIpe/lesIeHs JAJIUH BOJIH HPU HC-
[0JIb30BAHUY KPUTEPUEB: MUHUMYM 4YHUCJIa, 3a0J0OKUPO-
BaHHDBIX COCIMHEHUN U MAKCUMYM YHUCJIA YCTAHOBJICHHBIX
COEIMHEHUI COOTBETCTBEHHO. [lyTn MexX1y UCTOYHUKOM
u notpedureseM B rpade ceTn 3ajanbl 3apanee, aTo Gop-
MyJupoBKa HasbiBaeTcs “path formulation ILP”. Tak kak
YUCJIO MYTeH MEeX/y TapaMu HCTOYHUK M IOJydaTesb
9KCIOHEHIIMAJIbHO 3aBUCUMBI OT 4HCJA y3J0B B rpade,
YTO IIPUBOUT K 9KCIIOHCHI[MAJIBHOMY POCTY EPEMEHHBbIX.
ITO ABJAETCS HEJLOCTATKOM AaHHON GOPMYINPOBKHU, KO-
TOpas Ha IIPaKTHUKE PElIaeTcs MOCPeJACTBOM OTPaHUYEHN S
MHOJKECTBA MMOTEHITMAJIBHO UCTIOJIb3YEMbIX MY TE.

B pabote [3] paccMoTpeHO pellieHne 3aja4u pacrpe-
JleJIeHU s JIJTUH BOJIH [IPU UCIIOJIb30BAHUU CIIEINHAJIbHOTO
paspiesia reopuu rpadoB, KOTOPbI HOCBSIICH pa3OueHnIo
MHOKECTBa BepIINH Tpada Ha KIACCHI TOTAPHO HECMEXK-

HBIX MeKIYy c000ii BepIIuH, IIPU KOTOPOM KOJIHYECTBO
TAKUX KJACCOB [OJIKHO OBITH HamMmenblieM. [Ipyrumu
CJIOBAMM, UCIIOJIb3YS TEOPUIO PACKPACOK rpadoB, yMEHb-
ImaeTcsl Pa3MepHOCTD 33/[aHHOTO Tpada 1, Kak CJIeACTBHE,
BbICOKOE ObicTposeiicTBre aToro mMeroga. OpHaKO Heo-
CTATKOM 3TOTO IOJXO/A SBJSIETCS OTCYTCTBHE IIOMCKA
BCEX MaplIpyTOB, U3 KOTOPBIX MOKHO BbIOPATh Kpardaii-
nrue.

B craTtpe B kauecTBe ocHOBHOI MaTeMaTmyeckoi dhop-
MYJIUPOBKU PACIIPe/leJIEH s JIJIMH BOJIH BbIOpaH KpUTEpHil
MHUHUMYMa Harpy3KH MPU MCIOJb30BAHUYM BCEX BO3MOK-
HBIX COEJIMHEHUN MEXKIY OTIPAaBUTENSIMU U HOTpeduTe-
JSIMU. DTOT KPUTEPUid Oblal BBIOPAH, TOTOMY 4TO OH y4H-
ThIBACT BO3HMKHOBEHHUE METJCH TPH BHIOOPE CBETOBOTO
nyTH st nepepaun Tpaduka, Tak ke 100aBI€HO OrpaHu-
YeHHe, BCIEJCTBHE KOTOPOTO YMEHBIIAeTCsl KOTUIECTBO
HepeMEHHBIX. DTOT METOJ HOAPOGHO paccMarpuBaeTcs
B pasjeJsie laHHoil cratbu: «PaccMorpenue matemaTuue-
CKOi1 (hOPMYIMPOBKH 3a/1a4n pacipesiesleH s AJIUH BOJIH
B TPAHCIIOPTHOI ceTH Ha ocHOBe TexHosoruu DW DM».

OpHako OOUMM HEXOCTATKOM 3THX (hOPMYIUPOBOK
ABJIFETCS Cle/lylolllee — He YYUTBIBAETCS SIBJICHUS YeTbl-
PEXBOJIHOBOTO CMEIIUBAHMS, KOTOPOE MOKET MPUBOIUTH
K UCKa)KEHUIO TlepeiaBaeMoii nudopmalum.

3. MaremaTtHuecKkasi IOCTaHOBKa 3a/layy pacrpeaejeHust
JJIMH BOJIH B TpaHCHopTHOﬁ CETHU HAa OCHOBE TEXHOJIOTHH

DWDM

OnwuiemM MOCTAHOBKY 3a/[a4M U ee MaTeMaTH4YecKyio
MOJIeJib. 3a/laHa TPAHCIIOPTHAS CETh HA OCHOBE TEXHOJIO-
run DWDM. NuadopmannonHbie MOTOKH, TTepeiaBaeMble
yepe3 TPAHCIOPTHYIO CeTh, UCHOJb3YIOT OXHY U Ty Ke
JUIMHY BOJIHBI BJIOJIb BCETO CBETOBOrO NmyTu. To ecTh B
3a/JaHHOI TPAHCIOPTHOI CETH He MCIHOJb3YIOTCS OITH-
yecKue KOHBePTOPbL. TpPaHCIOpPTHAsl CeTbh ONUCBIBAETCS
CJIeIYIOIMMHI MHOKECTBAMU:

A=1{a;; — MHO)eCTBO aBOHEHTOB MPOEKTUPYEMOil
cery;

N= {Hi} — MHOKECTBO y3J0B onntudeckoit DWDM —
ceruy;

L={li} — MHOXKECTBO KaHaJOB CBSA3W ONTHYECKON
cery;

K={ki} "
_ - MHOKECTBO TIap HMCTOYHHUK-TIOTydYaTelb,

ki = (ak’am)’

Iy Z{TCi} - MHOJKECTBO MapUIPyTOB IIPU yCTaHOBJIC-
HUU COeAMHEHUS MeX/y UCTOYHUKOM U T10-
JydaTesieM;
A= {Xi} - MHOKEeCTBO JIJINH BOJIH, UCIIOJIb30BaHNe

KOTOPBIX JOIIyCTUMO B paMKaXx I/ICHO]Ib3yeMOI>'I TEXHO-
JIOTUM ONITUYECKON CeTH.

Heob6xogmmo HaliTH pacipejeneHue AJIUH BOJH Ha
CBETOBBIX Ty TSIX BOJTOKOHHBIX KaHAJIaX CBSI3U TPAHCIIOPT-
HOT ceTH.

Kpurepnem onTuMaIbHOCTH ABASIETCSI MUHUMYM CYM-
MapHOII HArPY3KU Ha CETh, IPU UCIIOJIb30BAHUU BCEX BO3-
MOJKHBIX TIap COCI[I/IHCHI/IIL/'I MCXKAY UICTOYHUKOM 11 Ha3Have-
HUEM B 3a/IaHHON TpaucnopTHOl ceTu. IIpm moctukenun
ATOTO KPUTEPUS JOCTUTACTCS MaKCUMYM OIITUMAJbHOTO
UCIIOJIb30BaHMU S IPOIYCKHOIT CIIOCOOHOCTH.



B pa6ore [4] npuBeseHa cieaymoiias MaTeMaTudecKas
hopMyIMpOBKa 3ajayy paciipepeieHusl AJIUH BOJH, Tle
nesieBasd GYyHKIUSA UMEET BUL

7y = 2 2 x}y —min,

keKAeA (1)
rjue
17 ecJin npu k COCIMHEHN U UCITIOJIb3YETCA A

XK1\ AJTMHA BOJTHBI
0, nunaye

Tpu X =LAeA

OnumieMm OrpaHHUY€eHUd:

ZXI};:X](,?\.GA, 2)
AeA
rae XI){» — 1’ECJII/I HCIIOJIb3YyeTCA A JAJINHA BOJIHDBI
0,mnaue

x* > xf(‘,leA,keK,

3
e L, ecnin nenombayercs \ AuuHA BOTHBE
0, nnaue
2 Xﬁl Sxx,leL,keA
keK 4)
2 A _ A A
xp =xp,AheAkeK v efs,dy)
lEﬁ)(Vi) (5)
z xf<2xt reAkeK v, e V\ {sg,dy)
lew(v;) (6)
2 X::]i >xl, A eAkeK v eV s,dy)
ew(v)I!=l 7
Z Xﬁp = Xﬁ,ke/\,k ek,
pePy ®)

1, ecJin npmn k COCAMHEHN U UCITOJIB3YETCA

rjie Xﬁp — ) \ AyvHa BOJIHBI HA MApIIPYyTe P

0, nnaue

Xﬁl = z blnxﬁnzxﬁ,keA,keK,leL
nelly (9)

Yeaosus (2) u (3) rapaHTUpYeET, UTO JAJs Tepejadn
MOTOKAa MEXKIY MCTOYHWKOM W HasHadyeHueM, OyIeT wuc-
[0JIb30BAThCSI TOJIBKO OJIHA JIJIMHA BOJIHBI U3 Habopa J10-
MYCTUMBIX JIJTHH BOJIH.

Yenosue (4) rapaHTUPYET, YTO B JIOOGOM OINTUYECKOM
KaHaJjie CBsA3M He OyJeT MCIOJb30BAThCs OIHA M Ta XKe
JIJINHA BOJIHBI [/ Tlepefiadn Pa3HbiX WHOOPMATTHOHHBIX
MTOTOKOB.

YeanoBusi (5)-(7) SBASIOTCST YCJIOBUSIMU CBSI3BHOCTH
CeTH U CYIIECTBOBaHUS MyTU 0€3 [UKJIOB [JIsl [epeiadn
MIOTOKOB Ha KaKI0H 13 MCITOIbB3YEMBIX JIJTUH BOJIH.

Orpanunyenue (8) ABJsieTcsl yCJIOBUEM TOTO, UTO JIJIS
ap HCTOYHHUK Ha3HaueHue OyeT UCIOIb30BATHCS TOJIBKO
ONIMH MapIIPYT.

Orpanndenue (9) ucnonb3yercss s yNMEHbBIIECHMUS
KOJIMYeCTBA HCII0JIb30BaHHbIX epeMeHHbIX ~ Kl |

Henocratkamu ganuoii hopMyapoBKH:

—He yYHTBIBAETCS HEOOXOAMMOE PACCTOSIHNE MEXKIY
JJINHAMY BOJIH;

—He OrPaHMYMBAETCS KOJUYECTBO JJUH BOJH COTJIAC-
HO YaCTOTHOMY IJIAHY;

—He YUYUTBIBAIOTCS HEJIMHEIHOE SIBJICHUE Y€ ThIPEXBOJI-
nosoro cMemuBanug (UBC).

4.1Ipupona asienuss YUBC

UBC — gBienwue, BO3HUKAIOIIee IIPU Tepeayul TpPex
uiu GoJiee CBETOBBIX CUTHAJIOB Wi, Wj U wk, pacupocrpa-
HSIOIUXCS 110 O/ITHOMY BOJIOKHY, BO3HUKAIOT Mapa3uTHbIE
CUTHAJIBI, KOTOPBIE TIPUBOIAT K KOJJIUZUSIM C TOJE3HBIM
mepenaBaeMBbIM CUTHAJOM. JIWHY BOJHBI, Ha KOTOPOMH
BO3HUKAIOT MAPa3UTHbIe CUTHAJIBI MOXKHO OIPENETUTDb C
MTOMOTIBIO BBIPAKEHUST:

Wik =W 2w 2wy

(12)

IMocnencreuem UYUBC gaBangercsa mospienue moOOYHBIX
CUTHAJIOB, HEKOTOPbIE U3 KOTOPBIX MOTYT COOTBETCTBO-
BaTh yacToTaM paboynx KaHaJOB, KOTOPOE MOJKET IIPHU-
BECTU K POCTY OMMUOOK U YyXYAIIEHUIO 3(hPEeKTUBHOCTH
cucrembl DWDM. TIpuBenem criocoObl yMeHbIIEHWUS BJIU-
auusa YBC:

—yMeHbIIIeHUE MOIHOCTH ONTHYECKOTO CUTHAJA B Ka-
najse DWDM;

—yBeJUYeHNe YJAaCTOTHOTO PACCTOSTHUS MEKY JJIHA-
MU BOJIH, UCIIOJIb3YIOIINXCS B OJTHOM BOJIOKHE.

S.METOZIBI YCTpaHE€HUS OITMCaHHBIX HEJOCTATKOB

Bsenem gonosinutenbHble KOS(b(bI/IL[I/IeHTbI B [I€JIEBYIO
(1)yHKLII/II()7 KOTOPbIE€ YUYUTBIBAIOT CTOMMOCTDH MCIIOJIb30Ba-
HUA U IIPOKJIAJAKN ONTUYECKUX KaHAJOB CBA3U, KOTOPasd
IIpUMET BU/:

7= Cpxte+ Y Cery, o min,

keK AeA ecE

(13)

rae C}\ — CTOUMOCTb UCITOJIb30OBaHU A HpOHyCKHOfI
CHOCO6HOCTI/I7 Ce_ CTOUMOCTDH HPOKJIAJIKN BOJIOKOH-
HO-ONITHYECKOMI JUHHNU,

_ |1 ecom ncnosbayetrcst e kanal CBsI3K
Ye= 0, unave

BBesieM orpannueHue Ha MOITHOCTD BXOJHOTO CUTHAJIA
B Boslokie DWDM. U3 paboTsl [2] mosyyuMm 3HaveHue
JIOITYCTUMOTO Tpejea MouHocTu nosiaeHust YBC cywm-

MapHOfI OT MOIITHOCTU HaKa4dKu. OlIHaKO HeO6XO]II/IMO 110~




JIYUYUTDb TPAHUYHOE 3HAYCHUE B BU/IC MOITHOCTH BXOJHOTO
curraja. B pabore [3] mpuBesena ¢hopMyia 3aBUCUMOCTH
MOTITHOCTH HAKAYKU OT CYMMAapHON MOTI[HOCTH CUTHAJIA.
P =P, -G/E, (14)

rie Pp— MomHoCTh Hakauku,PBX — BXO/HASI MOIITHOCTD
curnana, G— koaddununent ycuaenus ycunaurens, Eq—
KBaHTOBAS 9 HEKTUBHOCTD U3y JaTeIsI.

CilefoBaTeIbHoO, NOIMYCTHMOE 3HAueHue MOUIHOCTH
MPUBEJIEHO HIXKE:

Py=P,-E, /G (15)

OrpannyeHue Ha CyMMapHYI MOIIHOCTbH BXOIHOTO

CUTHaJa:
A
N> oy Lo xt <Py,
keKieA

(16)

rae k — coenmuenne Mexay mapoil MCTOYHUK-TIOTY-
yaTesib, A — JJIMHA BOJIHBI, € — KaHas cBA3M,P ) — BXonnas
MOIIHOCTH curHasa,L, — /iMHa BOJIOKHA,q, — 3aTyXaHue B
BOJIOKHE,a, — 3aTyXaHue, BHOCHMOE ONTHYECKIMI Pash-
eMaMU.

BBeseM orpanmyenue Ha UCIOJIb30BAHNE YACTOTHOTO
[JIaHa ¢ PACCTOSITHUEM MEX/y YacToTaMu JJITuH BoJH B 100

I'T:
M-y.2 2 2 xﬁe,eeE,
keKAeA

a7

e M— KoJan4yecTBO KaHAJ0B Y4aCTOTHOTO TIJIaHa.

[lns perrenus 3aganHoil GOpMyIUPOBKU MTOCTAHOBKY
3aJaun pacrpeeseHns JJUH BOJIH Oblia padpaboTana
YTUJIUTA, KOTOPas MO3BOJISIET KOHBEPTHPOBATb HMCXOJ-
HBIX JaHHBIX ontuMmusanmonHoro nakera CPLEX v.12,
KOTOPBIM WMCIIOJB30BAJICS /Js pelieHusi. B pesynbraTe
pelieHns 3agaun ObLA BBIABJIECH HEAOCTATOK (hOPMYJIH-
POBKHU — OTCYTCTBUE METO/IA HAa3HAYEHU S MH/IEKCaM JIJTUH
BOJIH, KOTOPbIE Paclipe/ieieHbl CBETOBBIM MapIIPyTaM CO-
OTBETCTBYIOIIUX /IJINH BOJIH COTJIACHO YACTOTHOMY IIJIAHY
3a/JaHHON TEXHOJIOTUH.

CyiiecTByeT psiJi METOAOB Ha3HAYeHUs JUH BOJH
MapmpyTtam. Onrcanne MeTo/[0B Ha3HAUYEHU S JIMH BOJTH
npu BeIOOpPE CBETOBHIX MyTell mpuBeaeHbl B pabore [5].
Haubomee pacnpocTpaHeHHBIME ABAAIOTCA MeTOS first-fit
u random.

CyTb Merona random 3akJuUaeTcsi B TOM, YTO IPH
nmepenade Tpaduka OT OTIPABUTENS K TOJIydaTemio Ha-
3HAYaeTCs CIydaliHbiM 0OpasoM JJIMHA BOJHBI, KOTOpas
OyneT, UCTIoIb3yeTCsI IIPHU Mepegade aToro Tpaduka.

Meron first-fit mocsie onpepeerHnst MHOKECTBA CBETO-
BBIX Ty Teil [I(m;),i=1m KasKJIOMY IIyTU CTABUT B COOT-

BETCTBME JIJTUHY BOJIHBI AJEA TaK, 4YTO BBIIIOJHSECTCS pa-
BEHCTBO i=j, r7ie j=1 cooTBeTCTByeT MUHUMAJIBHOMY 3Ha-
YEeHWIO JIJTUHDBI BOJHBI.

CpaBHUM 5TU METO/Ibl HAa 3a/JaHHOI TONOJOTUU ONTH-
YEeCKOH ceTH.

Ha pucyHke 2 JJUHHBIMU JTUHUSAMYU 0O03HAYEHBI 110~
JIE3HbIC CUTHAJbI; KOPOTKUMU JUHUSMU HOOOYHBIE CO-
CTABJISIONIIE, KOTOPbIE BOBHUKJIM B PE3yJIbTaTe SBJICHUSI
YeTHIPEXBOJHOBOTO CMENTUBAHKS, KPECTUKOM 0603Haue-

HBI CJIy4au, Korga moOOuHast COCTAaBJISAOIIAs COBIALAET
C TIOJIE3HBIM CUTHaJOB. V3 pucyHKa 2 BUAHO, YTO MPHU
HCIoIb30BaHuu MeToza first—fit mo6ounble cUrHaIbL, BO3-
HUKAIONIME BCAEACTBHIE YETBIPEXBOTHOBOTO CMENIMBAHUS,
MONajaioT Ha YacTOThI CUTHAJIOB, YTO IPUBOAMT K MCKaKe-
HUIO TlepeiaBaeMoil nHpOpMaINH.
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Puc. 1. CpaBHeH1e MeTO0B Ha3HAUYEHUS AJIMH BOJTH

1920 1924 192.8 1932

193.6 194.0 1944 1948 1952 195.6 f,IT

1920 1924 192.8 1932 193.6 194.0 1944 1948 195.2 195.6 f, F}u

Puc. 2. CpaBHeHWe MeTO0B Ha3HAYeHWs A/IMH BOJIH Ha pebpe
mexxgy 1 v 2 BepwmHon

V3 pUCYHKOB BU/HO, YTO METOJ, CJIy4ailHOTro HazHaye-
HUSA JJUH BOJH JIy4llie, Tak Kak obecrednBaeT HepaBHO-
MEpPHBII1 IIar Mek Ay AJUHAMY BOJH B BOJOKHE B OTINYHE
ot meToza first-fit.

6.3akmouenue

B crarpe mpoBemen aHain3 OCHOBHBIX MaTeMaTH-
yeckuX (HOPMYJIMPOBOK 3aau¥l paclpeeyeHus IJINH
BOJIH TIPU HPOEKTUPOBAHUU CETH HA OCHOBE TEXHOJOTUU
DWDM. B xozie MpoBeAECHHOTO aHa n3a OB BBISBJICH
06K HEIOCTATOK paHee M3BECTHBIX METOMOB: HE y4uM-
THIBAHUE SIBJICHUS YE€TBIPEXBOJHOBOTO CMENINBAHUS, KO-
TOpOEe MOJKeT IPUBOAUTH K MCKaKEHUIO TiepepaBaeMoit
nabopManmu.

B cratpe npuBesnena maTemMaTnyeckas hopMyJIMpOBKA
3ajlauy pacipejiesieHus JAJIUH BOJH [0 CBETOBBIM Iy TIM
BOJIOKOHHBIX KAHAJIOB CBSI3U TPAHCIIOPTHOM CETU € y4eTOM
SIBJIEHWS YeThIPEXBOJHOBOrO cMemuBanus. [Ipemnmoxen
METO/I paciipe/ieJIeHUst JIUIMH BOJIH, KOTOPBIH yYUTBIBAECT
HesuHeiinoe spiaenne YBC 3a cuer BBefeHUs TOTMOJMHU-
TeJIbHBIX OTPAHUYEHUII:

—Ha CyMMapHYI0 MOTIHOCTb BXO/[HOTO CUTHAJIA;

—Ha UCIO0Jb30BaHKe YACTOTHOIO TIJIaHa ¢ PACTOSTHUEM
Meskay aanHamu BosiH B 100 I'Tr.

Tak ke B cTaThbe OBIJI MPOBEAEH CPAaBHUTEIbHBIN aHa-
JIN3 CYUIECTBYIOIIMX METOJOB HAa3HAUYEHWs [JINH BOJIH,
KOTOPBIH TTO3BOJTUJI C/IeJIaTh 3aKJIT0OUeHHUE, YTO METOJ CIIY-
YallHOTO Ha3HAYEH W JIJTUH BOJIH MUHUMU3UPYET BIUSTHUE
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Pozensanymo mexanizm popmyeanus psaoy ano-
MEPHAMUBHUX HANPAMIE POIBUMKY KOMYHANb-
HO20 nionpuemcmea 3 euxopucmannam SWOT
- aHanizy, a MaxKoHc MOICAUBICMb 3ACMOCYBAH-
HA Mampuyi 6nausy aibmepuamue 3a0nsa eubopy
HaUOiNbW Npiopumem020 3 HUX

Knouoei cnosa: npozpama pozeumxy, mampu-
Usl, KOMYHAIbHE NIONPUEMCMB0, CMpamezis, ajtb-
mepHamusa
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Paccmompen mexanuszm popmuposanus psoa
abMEPHAMUBHBIX HANPABIEHUN PAZBUMUSL KOM-
MYHANBHO20 NPeOnpusmus ¢ UCNOTb306AHUEM
SWOT - ananusa, a maxsice 603M0HCHOCHb NPU-
MEHEHUS. MAMPUUbL 8AUAHUS ATIbMEPHAMUE PAOU
8bl00Opa HaUbOIee NPUOPUMEMHO20 U3 HUX

Knouesvie caosa: npozpamma pazeumus,
Mampuya, KOMMYyHATbHOE npeonpusmue, Cmpa-
mezus, antvmepHamuea
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The mechanism of forming of row of alternative
directions of development of communal enterprise
is considered with the use of SWOT- analysis,
and also possibility of application of matrix of
influencing of alternatives for the sake of choice
most priority from them

Keywords: program of development, matrix,

communal enterprisebstratﬁgy, alternative

1.Beryn

KoMmyHasbHi MANPUEMCTBA 3 BOJONOCTAYaHHS Ta
Boposinsenerus (KII 3 BIT ta BB), sx i 6yab-saxi inmri
MiITPUEMCTBA JHIOTH 3TiZIHO 3i CBOIMU OpraHizaiiiHuMu
CTpaTeriaMy yIPaBJiHHA, AKI MAalOTh BUCTYIIATH 3aI0-
pykoto 36asaHcoBaHOro Ta e(hEKTUBHOIO PO3BUTKY
MiANPUEMCTBA 3 ypaxyBaHHAM YMOB OTOYYIOUOTO Ce-
penmoBuina, a TaKOX BHYTPINIHIX AWHAMIYHUX IIPOIECIB
caMmoi opranisanii. Bubip mianmpuemMcTBoM opramisariiinoi
cTparerii ynpaBJiHHS 3aJIeKUTh Big 6araTbox (GakTopis,

YK 658.5

[9)}

®OPMYBAHHA
MOTEHLIWUHUX
HAMPSAMIB PO3BUTKY
KOMYHAJIbHOIO
NIANPUEMCTBA 3
BOJOMOCTAYAHHSA TA
BOJOBIABEAEHHSA

A.I0. CrapocrTiHa

AcnipaHT

Kadpenpa ynpaeniHHA NpoeKkTaMu B MiCbKOMY
rocnofapcTsei Ta OyAiBHULTBI

XapkiBcbKa HalioHaslbHa akafeMmist MiCbKoro
rocnogapcrea
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KonTtakThui ten.: 099-053-29-00
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B TOMY YMCJIi: MacuiTal MiANPUEMCTBA, KOHKYPEHTHE ce-
pemoBuIne, 0cOGJMBOCTI TPYMU CIOKWBAYIB, crernudikm
BUPOOHUIITBA, TOIIO.

B cuny toro, mo KII 3 BII ra BB € sxutteBo-BaskamBum
JIId CBOTO PErioHy, Ta € MOHOIOJICTOM Y JaHiil Tanysi, a
TAKOXK 3 yPaxyBaHHIM 0araTorpaHHOrO CIEKTPY MOCJHYT,
SKi HaJlal0Th aHi NiZAIMPUEMCTBA, i IX 3HAYHOTO MaculTa6y,
peasisailiss 06paHoOi opraHizaliilHoi cTpaTerii yIpaBiiHHs
norpebye 3apoBayKeHHs J0AaTKOBOTO iHCTPYMeHTapiio,
BUKOPUCTAHHS SAKOTro 3abe3rnedynTh ePeKTUBHE CTBO-
peHHs, YZIOCKOHAJEHHS Ta HaKOMWYeHHS IiHHOocTel. Ha



