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[Mocie monydeHUsT ONITUMATLHOTO PENIeHUST 3a1a-
yn KoMOuHatopHoii ontumuzauuu (3KO) ecre-
CTBECHHbLIM IIIaromM sBJIACTCA aHaJIM3 €ro 4yBCTBU-
TEJIbHOCTH, T.€. BBISCHEHUE 3aBUCUMOCTHU 3TOTO pe-
LIIEHUSI OT U3BMEHEHUSI UICXOIHBIX JaHHBIX. MHTepec K
aHaJIN3y YyBCTBUTEJILHOCTH OOYCIOBJICH CJIEAYIOIIN-
MU OOCTOSITCIL,CTBAMU:

1) ucxonusie manHeie 3KO Moryr ObITb 3adaHbI
HETOYHO WJIM UMETb €CTeCTBEHHYIO HEOIlpeae/eH-
HOCTB. B 3TOM citydae mpoBepsieTCsT CTeTIeHb JOBEPHUST
KaK K CaMOMY OITTUMAaJIbHOMY PEIIEHUIO, TaK 1 K BBI-
BOJIaM, OCHOBAaHHBIM Ha HeM;

2) MOIEeIUpPOBaHHUE CYIIECTBEHHBIX CBOMCTB HC-
KOMOTO ONTUMAaJIbHOro penreHust B tepmuHax 3KO
3a4acTylo SIBJISIETCS TPYAHBIM IpoleccoM. Torma Ha
OCHOBE ONTUMAJIBHOTO pellleHus yrpolineHHoi 3KO
JINIIO, TIpMHUMAOIIee pelleHne, WHTEPEeCyeTcs, B
KaKOl CTEIeHM 3TO ONTUMAJIbHOE PEllIeHUE yI0BJIe-
TBOpSIET CBOMCTBaM, HEYUYTeHHBIM ITPU PeayIIpOBa-
HUM 3a1a49M.

B mpocreiillieM aHanu3e 4yBCTBUTEIBHOCTU MC-
ClIely10TCSl BO3MYIIIEHUSI TOJBbKO OIHOTO 3JIeMeHTa
onTumanbHoro peimeHus. Lleapio M3yyeHUs TaKMx
BO3MYIIICHUI SIBJISIETCSI HaXOXJIEHWE JIOMYCKOB,
ompeaensieMbIX Kak MaKCUMaJIbHO€ U3MEHEHUE MH-
JNUBUAYaAJIbHOU CTOUMOCTM (Beca, pacCTOSIHUSI, Bpe-
MEHHU U T.I1.), COXpaHsIOIIee ONTUMAIbLHOCTD 3aaH-
HOTO pelIeHUs NP YCIOBUM COXPAHEHUST HEM3MEH-
HBIMU OCTAJILHBIX TaHHBIX 3KO.

HMHTepec K MOHITUIO JOMYCKa CBSI3aH € TeM (hak-
TOM, UTO MakKCHUMaJjlbHO€ 3HauyeHHE AOIYCKOB 3Je-
MEHTOB 3a7aui (Ha3blBaeMO€ rOpJIbIIIIKOBBIM AOITyC-
KOM) SIBJISIETCSI OLIEHKOI pajnyca yCTOMYMBOCTHU OIl-
TUMaJIBHOTO peIllIeHus, Ha KOTOPOW OCHOBaHbI
nepedopHEBIe aJITOPUTMBI peliieHns pa3anaHbix 3KO.
IlepBoe HesIBHOE MCIMOJB30BaHUE TOMYCKOB BOCXO-
nuT K Metony Doresist HaxoXaeHUs HauboJiee 013-
KOTO K ONTUMaJIbHOMY 0a3MCHOTO pellieHUs] B CUM-
MJIeKC-METOJ¢e pelIeHUs] TpaHCHOpTHOM 3agaun [10]

Huxceeopodckuii gpunuan
Hayuonanvroeo uccaedosamenvckoeo ynueepcumema
“Boicuias wikona 3KkoHomuku”

Yuueepcumem Daopuowi, leiinceunn, CIIA
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M TIOCTPOCHMIO 3BPUCTUKM UISI PEIISHUS TPEXWH-
JIEKCHOM 3ama4yy o Ha3HadeHuH [1]. B gucie ciaygaes
YCIIELITHOTO MCITOJIb30BaHUSI JOMYCKOB [4] oTMeTUM
aJITOPUTMEL TOYHOTO [2, 12] 1 mpubmkeHHOoTO [3, 7]
pelIeHUsI HECUMMETPUYHOM 3a1a41 KOMMUBOSDKEpPa.
ITpu momo1 MUHUMAaIbHBIX 3HAYEHU I JOTTYCKOB
aBTOpaM yJacTCs MOIYYUTb HEOOXOMMMEIE U JOCTa-
TOYHBIE YCJIOBHUS € TMHCTBEHHOCTH OITUMAaIbHOIO pe-
meHust 3KO ¢ agnuTuBHON LiefeBoi (hyHKIIMEN |
MHOXECTBOM HEBJIOXEHHBIX APYr B Apyra HOITYCTH-
MBIX pemieHuit. KpoMe Toro, moHsTHE JOMYyCKa Ompe-
JIeJICHO JIOKA/lIbHO, T.€. OTHOCUTEIBbHO OIHOTO BBI-
OpaHHOTO ONITUMATLHOTO peleHus. B naHHoit pabote
BBOIUTCSI MOHSITHUE TJI00AJIBHOIO JOMyCKa OTHOCH-
TEJIbHO MHOXECTBa BCEX OITUMAJIbHBIX PEIICHUM
(pa3gen 2) 1 JoKa3bIBaeTCsl, YTO IIPEAITOJIOKCHUE O
HEBJIOXKEHHOCTH MHOXKECTBA AOITYCTUMBIX PEIIeHUI
3KO MoxxHO ocnadbuts (pasgen 3), yTo 0000IIaeT u3-
BECTHBIE COOTHOIICHUSI 151 DKCTPEMaIbHbIX 3HAUE-
HUi gormyckoB. B wactHocTH, (hopMyIupyeTCcss HOBBIM
KpUTEepUid eTMHCTBEHHOCTH OIITUMAJIbHOIO PEIICHUS
3KO ¢ agauTuBHOM 1iesieBoil (hyHKIIMEN, OCHOBaH-
HBIII Ha paBEHCTBaX MEXAY JIOKAJLHO M INIOOAJIBbHO
OIpeneeHHBIMU JOIMyCKaMu (JIEMMBI 2, T) U 3, a)).

1. 3AJIAYUA KOMBUHATOPHOM
OINITUMUBALINN

IycTh X — KOHEYHOE MHOXECTBO MOIITHOCTH | X] > 2,
Ha3bIBAEMOE OCHOBHBIM MHOXecTBoM, u f < 2¥ —
Habop HemycTbIX noaMHoXecTB X. st dyHkium C:
X — [0, o), HaspIBaeMoll (yHKIIMEA CTOMMOCTH,
OIpeaeauM aIUTUBHYIO LIeeBYI0 PYHKIUIO f = f- Ha
< npaBunom: fo(S) = Z C (x) nsaBeex S € F. 3anaua

xesS
KOMOWHATOPHOM ONTUMHU3AIUM HA YeTBEPKE MCXO/-
HbIX gaHHbIX (X, C, ¥, f7), xopotko 3KO (X, C, &, 1),
COCTOUT B TOM, YTOOBI MUHUMU3UPOBATb UM MaKCH-
MU3KMpoBaTh GyHKLMIO fHa . 1151 onpeae e HHOCTH
HIDKe OyleM paccMaTpuBaTh 3aladyy MUHMMU3ALUM:
Haittu $* € &, g kotopeIx AS*) <f(.S) i Beex S € <.
JIro60e Takoe MHOXKECTBO S* Ha3bIBaeTCSl ONTUMAITb-

HBIM pelleHueM U f* = f(5*) = minf(S) — onTumalib-
Sed
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HbIM 3HadyeHneM 3KO (X, C, &, f). B aTtom cMbIciie
Habop ¥ yn0OGHO Ha3bIBATh MHOXECTBOM JOIYCTH-
MBIX pelleHUI U 0003HAYUTh Yepe3 F* MHOXKECTBO
BCEX ONTUMAaJIbHBIX pelreHnii ykazanHoii 3KO. fcHo,
uyro F* = S u|F*| > 1. ITockonbKy f(.S*) = f* n1s Beex
S* € I*, T0 yno6HO TaKKe MOJOXKUT (S *) = f*.

O6benuHeHNe cemeiictBa S U ero nepeceueHue
o6o3Havarorcsa yepes US ={x e X: 3S e Fx e S}u
NS ={x e X: (VS € ¥)x € S} cootBercTBeHHO. SICHO,
uyro UL* < UL u nF* 5 N, Pasencreo US = NS
BO3MOXKHO Jiuib 1ipu || = 1, a necoBnanenue UYL = NS
SKBUBAJIEHTHO TOMY, 4TO || > 2. 3KO sBiIsieTcs BbI-
poxneHHoit, eciin US = NS (TONBKO OIHO JOIyCTH-
Mmoe pemienune) uau NS € & (onTuMaabHBIM pelle-
HUeM Bceraa spisiercsa NY), T03TOMy BCIOAY HIXE
npeanonaraercs, uto || >2und ¢ <.

IIpusenem mpumepsr 3KO, ompeneieHHBIX Ha
npoctoM B3BelieHHOM rpade G = (V, E, C) c MHOXe-
ctBOoM BepiiuH V={1, 2, ..., n} (n > 3) ¥ MHOXXECTBOM
pedep Ec Vx V(umu nyr E=A c V x V a1 opueH-
TupoBaHHoOTrO Trpada) u C: £ — [0, ) — pyHKIUSA
CTOUMOCTH pedep (ayr).

Mpumep 1. Ecmu X = Eu ¥ — MHOXeCTBO ra-
MUJIBTOHOBBIX LIMKJIOB .S, T.€. IUKJIOB BUna S = {(7}, i),
(i3, B3)y oy (i _ 15 By), (iy, §))} < E (THe Bce mapbl U3 S
pa3iIu4YHBI), TO HeeBast GyHKUu f umeeT Bum f(S) =
= Z C(i,j) mna S € &, u coorercTytomas 3KO

(Lj)esS
X, C, &, f) ecTb cuMMeTpUYHAA 3a1a4a KOMMUBOS -
Kepa (B HECUMMETPUYHOM ciiydae X = A).

Npumep 2. Ectu X=Au ¥ — Habop MHOXECTB
S, c Asuna S, ={(1, n(1)), (2, n(2)), ..., (n, n(n))}, co-
OTBETCTBYIOLLIMX BCEM IIepecTaHOBKaM 7. V' — V MHO-
xectBa V, TO ueneBast ¢pyHKUMsT umeer BUn f(S,;) =

= ZC(i, n(i)) nna S, € ¥, u nonyvarouasca 3KO
i=1

(X, C, 9, f) ecTb 3a1a4a 0 HA3HAYECHUMU.

2. TTIOBAJIBHBIE JOITYCKHM
OJIEMEHTOB N3 X

B aTOM pasznene onpeaensiioTcsl YMCcIOBbIE XapaK-
TEPUCTUKU JIEMEHTOB X € X, BbIpaxKalolliie CTeleHb
MHBAapUaTHOCTU oNTUMaJbHbIX pelieHuid 3KO oTHO-
CUTEJIbHO BO3MYIIIEHNS OJJHOM OTIEJIbHO B3STOM CTO-
nmoctu C(x).

Mpennonoxum, uto 3anana 3KO (X, C, &, f).

st x € Xuancna o € R o6osnaunm uepes C,
X = R BosmymieHHYyI0 Ha 351€MeHTe X PYHKIIUIO CTO-
umoctu: C, (y) =C(y),ecmuy € Xuy#x, uC, ,(x) =
=C(x) + o. INI0o6anbHBIM BEPXHUM JOIYCKOM u(X)
BJIEMEHTA X HA3bIBA€TCSI HAMMEHbIIIAS BEPXHSII Ipa-
HuIa Tex o > 0, 1J1sT KOTOPBIX JIIo00e ONTUMAaIbHOE
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pemenue S* ucxonnoii 3KO (X, C, &, f) npu f = f
SIBJISIETCS TaKKe OINTHMAJBHBIM pelleHUEeM BO3MY-
uennoit 3KO (X, C, o, ¥, fc_ ). InobanbHbIii HIX-
Huit gomyck €(x) 3eMeHTa X OIpeaeaeTcs aHalo-
TUYHO, €CJIM BO3MYIIIEHHYIO BBIIIIE 3a/1a9y 3aMEHUTD Ha
3KO (X, C, _o, &, fc_)- AAcho, uto 0 < u(x), €(x) < +o0
Y OTU 3HAYECHUS] HE 3aBUCSAT OT KOHKPETHOIO OMNTH-
MasibHOTO petreHns S* ucxonnoit 3KO (X, C, &, f).
J11st Toro 9ro0b! 3(h(PEKTUBHO BEIYUCSITE TTTO0AITH-
HbI€ JOITYCKU 3JIEMEHTOB X € X, mojioxkum y,(y) =0, ec-
Ty € Xuy#x, uy(x) =1, u obo3HAUMM Uepe3 J,:
2X¥ > {0, 1} Mepy Jdupaka (TOYEUYHYIO MacCy), COCpe-
JMOTOYEHHYIO B X (T.e. 7151 .S < X umeeM 6,(S5) = 1 ipu
x € Su d,(S) =0mpu x g S). OrmeTuM, 4To J,(S) =
= Z %, () 1s Beex S < X. [ocKONbKY BO3MYLIEH-
yesS

Has pyHkuus croumoctu umeet Bul C, , = C + oy,
Ha X, TO UTST BO3MYIIIEHHOM 11eJIeBOi (hyHKIIMH HaXx0-
IUM, 4TO fc = f+ ad, Ha . Torna roGabHbIE 10-
MYCKM BJIEMEHTa X € X BbIpaxarTcs (popMyaaMu

u(x) =sup{a>0: (f+ad,)(S*) =

= min(f+ a.d,)(S) wig Bcex S* € F*};
Se¥
€(x) =sup{a>0: (f—ad,)(S*) =
= min(f— ad,)(S) ans Bcex S* € F*}.
Sed

Chenyroniye JeMMbI SIBJISIIOTCSI TTOJTOTOBUTEIb-
HBIMU JIJISI OCHOBHBIX Pe3yJIbTaToB 13 pasaeia 3. s
xe Xnonoxum S, (x)={Se L xeSiud (x)={Se
e ¥:x ¢ S}; ot nogHa6opsl S He mepecekaroTCd U
Ux o0beMHeHMe ecTb Bce F. B nmepBoit 1eMMe 0606-
11aeTcs pe3yabrat us [9].

Jdemma 1. Ina3KO (X, C, S, f) ux € X umeem:
a) x € (UF\(NSL) moeda u moavko mozda, koeoa
min f(S) —f*;

Sed_(x)
6) x € (U I\NT*) moeda u moavko moeda, koeda

€(x) < +o0, u 6 smom cayuae £(x) = min f(S) —f*.
Sed,(x)

u(x) < +oo, u 8 s3mom cayuae u(x) =

OTtcloaa BBITEKAET, UYTO U(X) = +00 PaBHOCUJIBHO
x e (X\(UF*) U (NS), n £(x) = +o0 paBHOCUILHO
x e N\(UY)) U (nF*). B yactHOCTH, U(X) = +00 =
= {(x) mnsa Bcex x € (X\(UY)) U (NS). DiieMeHTHI 13
X\(UY) He BXOIAT HU B OHO JIOMYCTUMOE pPellIeHNE,
a ay1eMeHTHl U3 NS BXOAAT BO BCE JAOMYCTUMBIE Pe-
IIeHUST, TO3TOMY MPUHSATHE UX B pacyeT MPUBOIUT K
MOTEePSIM YCWJIMM U BPEMEHU B ONTUMU3ALIMOHHOM
npolenype, HanpaBjieHHoi Ha pelieHue 3KO (X, C,
S, f). Cnenyioniee onpeneeHRe UCKIIOYAET 3Ty CH-
TyaluIo.

3KO (X, C, &, f) Ha3bIBaeTCsl KAHOHUYECKOIA, ec-
muS =Xund = 0o.

Tom 446 Ne 1 2012
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MoxHo mokasatb, 4to Jobdas 3KO cBomurcs kK
kaHoHu4eckoit 3KO ¢ coxpaHeHHeM 3HaYCHU TJI0-
GaTbHBIX BEpXHUX U HIDKHHX JOITYCKOB. B cirydyae Ka-
nonunueckoii 3KO nonnadopsl S, (x) u S _(x) Hemy-
CTHI TSI Bcex x € X.

O603HaunM uepes [F, (x)]* MHOXECTBO BCEX OII-
tuManbHbIX peinenuii 3KO (X, C, ¥, (x), f) u yepes
ST, (¥)]*) = min f — ee oNTUMaILHOE 3HAYEHUE; aHA-

I, (x)
JIOTUYHBIIA CMBICI TIpUIaeTcs BeipaxkeHusam [F_(x)]* n
FUS_(x)]*). VrBepxmeHHus JeMMbl | NPUHUMAIOT
BUI:

a) u(x) < 4o aump npu x € UF*, u u(x) =
=f([F_ )] —AF*);

6) €(x) < +oo mumb npu x ¢ NF*, u €(x)
=L (O]%) = f(F*).

CnenoBaresibHO, u(x) = +oo npu x ¢ UL*, u
€(x) = +o mpu x € NF*.

Jdemma 2. Jna kanonuueckoit 3KO (X, C, S, Hu
X € X umeem:

a) u(x) = 0.auwo npu x € (VL*N\NF*), umo sxeu-
sanenmuo ycaosuro £(x) = 0 (B smom cayuae |F#| > 2);
6) x € NF*, ecau u monvro ecau 0 < u(x) < +oo;

B) x ¢ US* ecau u moavko ecau 0 < €(x) < +oo.

Eduncmeennocms onmumanbHo2o peuieHus Xapak-
mepuzyemcsi yCA0BUIMU:

) |F*| = 1, ecau u moavko ecau 0 < u(x) < +o das
gcex x € US*;

n) |F*| = 1, ecau u moavko ecau 0 < €(x) < +o0 0as
scex x € X\(NT*).

B nmuteparype [5, 6, 8, 11] m1s pasnuduHBIX Leei
U3yYaINCh U TIPUMEHSUTICH BEPXHUE JOTTYCKU U g:(X)
u HyxHUe 1onycku € ¢.(x) aneMeHToB X € X OTHOCHU-
TeJIbHO (PMKCUPOBAHHOTO ONTUMAJbHOIO pPEIICHUS
S* paccmarpusaemoii 3KO (X, C, &, ).

B 3akitroueHue 3TOro pasjaesia yCTaHOBUM UX CBSI3b
¢ robanbHBIMU gonyckaMu u(x) u €(x). B Hammx

0003HAYEHUSIX TOITYCKM OTHOCHUTEIILHO S* BhIpaka-
IOTCS COOTHOILIEHUIMU

Ug.(x) =sup{a>0: (f+ ad,)(S*)
= min(f+a8,)(S5)},

Sed

€g(x) = sup{a>0: (f— ad,)(S¥)
= min(/- a3,)(S)},
Sed

M B cirydae KaHoHndeckoi 3KO nMmerotT MecTo ciieny-
IOllIe paBeHCTBA:

u(x) = min ug(x) n €(x) = min €4(x)
% e g 5% e g
Juist Beex x € X.

HpI/I MOMOILU COOTHOIIEHUM MEXIY JOITyCKaMU N
100aJTbHBIMUI JOITYCKaMM MO2KHO OXapaKTEpMn30BaThb
CAMHCTBCHHOCTD OIITUMAJIBHOI'O PCILICHUS.

JOKIJIAABI AKATEMHWHN HAYK
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Jdemma 3. Jna kanonuueckoii 3KO (X, C, &, f)
umeem:

a) |F*| = 1 moeda u moavko mozoa, Koeoa naiidemcs
S* e F* maroe, umo u = ug u € = g na X;

0) |F*| > 2 mozoa u moavko mozoa, koeda 0as ecex
S* € F* naxodum, umo u # ug. unu € # € 5 na X.

CkazaHHOE BHIIIIE TIPOVILTIOCTPUPYEM CIIEAYIO-
LM TIPOCTHIM IIPUMEPOM.

IIpumep 3. Ilycts X = {x, X,, x3}, C(x;) = 0,
Cx) =1,C0;)=2uF ={S,, 5,, S3}, e S, = {x;, x5},
S, = {x,} n .85 = {x3}. [Tockonbky f(\S)) = C(x)) + C(x,) =
=1, AS,) = C(x,) = 1 nAS;) = 2, TO MHOXECTBO OIT-

TUMAJIbHBIX PeLeHUIi ecTb F* = { ST | S5}, e ST =5,

u Sy =8, uf* = 1. 3HaueHuUs BCEX TUTIOB JOMYCKOB
TIPUBEAEHBI B CIEIYIOIINX IBYX TabIHLIaX:

X | x;|x;| x5
u(x) | 01
us(x)| 0 |1

Ugi(x)|+o0| 1

X x| x|x;
€(x) | 0 |+oo| 1
€s:(x) | +oo| +o0] 1
€s(x)| 0

+oo| 1

3. DKCTPEMAJIbHbBIE
SHAYEHHWA JOITYCKOB

B sToM paznelie coGpaHbI LIEHTPaTbHBIE pe3yJIBTa-
Tl pabOTHI 00 KCTPEeMAaIbHBIX 3HAYCHUSIX I7100aJ1b-
HBIX BEPXHUX 1 HUDKHUX JIOITYCKOB.

IMpennonoxum, yro 3KO (X, C, &, f) asasierca
KaHOHUYECKOM.

CkaxeM, 4To Habop TOMYCTUMBIX petneHuit f co-
CTOUT M3 HEBJIOXEHHBIX (APYyr B Apyra) MHOXECTB,

ecin S\S, # G mwst Becex S, S, € £, S, # S,

Teopewma 1.a) Ecau S cocmoum u3z neenosxncen-
HbixX MHodicecms u S* € F*, mo

min €(y) = min {(y) =
y € X\S§* y e X\(nF*)
= min u(x) = minu(x);
xeud* xe =

0) 014 npouseoavbHO20 HAbOpa OONYCMUMbIX peuie-
nuit S umeem

min €(y)< min u(x) <
y e X\(NnF*) x e ud*
< min £(y),
vy e N\[(nF*) U (VF)]
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20e Fy={S, € S UF* < 5} (minp = +0). Buacm-
nocmu, ecau muoxcecmea us F neenoscenrvie, mo o= ¢
u min {(y) = min u(x);

ye X\(nT*) xeud*
B) ecau ¢yuxuyus cmoumocmu C noaodxcumenvHa u
S* e P* mo
min €(y) < min u(x) = minu(x) <
y e X\S5* xeud* x e S*
< min {(y)< min L),

y e N[(nF*) U (VF)] y e XN\[S*u (V)]
2@65’)0:90(5*):{50 S SPS*CSO}.

Ha nmpuMepax MOXHO yOeIUTBCS, YTO TIPEATTION0-
JKEHMS B TeopeMe 1 CyIIeCTBeHHBI IIJISI €€ CIIPaBe I -
BOCTHU U BCE€ HEPABEHCTBA MOTYT ObITh CTPOTMMMU.

Ciygail COOTHOIIEHMIA MEXIy MaKCUMAaJTbHBIMU
3HAYEHUSIMU [VIOOAJTbHBIX BEPXHUX U HYDKHUX JOITYCKOB
npeacTabisieTcs: 6osee CIoXHbIM. MIMeeT MecTo ciemy-
IOLMIA YaCTUYHBIA PE3yJIbTaT, B KOTOPOM MCIIOJIb3YIOT-
cs1 0003HaYeHM 1, BBEICHHbIE TIepe] JIEMMOI 2.

Teopewma 2. IIyecmb63KO (X, C, &, ) nabop do-
nycmumbix pewenuti ¥ cocmoum u3 He6A0HCEHHBIX
MHOMCecme u S* € F* — eduncmeennoe onmumanvroe
peuerue smoii 3KO. Umeem:

a) ecau (U (u[ﬂ’_(x)]*))\S* = X\S*, mo

x e S
max €(y) < maxu (x);
y e X\S* x e S*
0)ecu S \J (XNN[FL.(]¥)), mo maxu (x) <
y e X\S* x e S§*
< max €(y).
yexs

JOKJIAAbI AKAATEMHWHN HAYK

Pabora BeITTONTHEHA TIpM momuep:kke Jlaboparo-
puM aNTOPUTMOB U TEXHOJIOTUI aHaliu3a CETEeBBIX
crpyktyp HHY BIID, rpant IlpaButenbctBa PP
mor. 11.G34.31.0057. IlepBrIii 1 TpeTHUIA aBTOPHI TTOJI-
nepXaHbl Takke rpaHtoMm HayyHoro ¢onma HUY
BIIID, KOMNEKTUBHBIN MCCIEA0BATEeILCKUIA MPOEKT
“Yaurenp—Yuenuku” No 11-04-0008.
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