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OCOBJIUBOCTI BUKOPUCTAHHA METOAOA
«MATEPH» ANA BUPIWWEHHA 3AO0AMU
BAFrATOKPUTEPIAJNIbHOIO
BUBOPY TA OLIHIOBAHHA

Y OaHHil pobomi po3sansdarombcs ocobnusocmi supiweHHs1 bazamoKpumepianbHUX
3a0ay4y eubopy ma OUuiHBaHHS, 3 8UKOPUCMAaHHSAM MHOXUHU [lapemo 3a doromozoto
memody «lMamepH».

Knroyoei cnoea: 6aczamokpumepianbHull eubip ma ouiHoeaHHs, MHOXUHa [Mapemo,
memod «llamepH».

B cmambe paccmampugaromcsi 0COBeHHOCMU peuweHUsi MHO20KpumepuarbHbIX
3aday eblbopa U OyeHuBaHUs, C UCIMOMb308aHUEM MHoxecmea [lapemo ¢ MoMOWwbio
memoda «lMamepH».

Knrodesble croea: MHO20KpumepuarsbHbil 6Ubop U OUueHUBaHUEe, MHOXEecmeo
lMapemo, memod «[MlamepH».

The results of researches the polycriterial choise and evaluation using of Pareto great
number and method «Patern».

Key words: the polycriterial choise and evaluation, Pareto great number, method
«Patern».

BCTYN

Meton «IlaTteph», € pi3HOBUIOM EKCIIEPTHUX METOJIB, SIKHI JIO3BOJISE aHAI3yBaTH 3a CTYICHEM
BXIIMBOCTI 1H(OpMaIliro B Oyab-sKiil raiy3i JisUIbHOCTI Tak, MO0 MOXKHA OyJI0 NMpEeACTaBUTH CKIIaIHI
1 B3a€MHI CHIBBiJIHOIIEHHS TMOCTIMHMX 1 3MIHHUX YHMHHHKIB, Ha SKUX IPYHTYIOTBCS MOZAAJbIIE
npuiHsTTSA pitieHs. Meron «[latepu» OyB po3pobnenuii Ha dipmi «Honnyuell» B 1963 p., ai1st Bubopy
NPIOPITETHUX HANpsMiB PO3BUTKY B BIMCKOBIM Ta KOCMIiYHIH raiy3six. lepapxiuHa Monenb MeTomy
«[Tatepu» OymyeTbCs BUXOASYU 3 MPUHIIMITIB JCTyKTHBHOI JIOTIKH UISXOM JUICHHS MPOOJIeM Ha i
npobsieMu. Po3poOHuKKM MeTony BBeNW «iH(GOPMALIWHUN HPUHIUIY JUIS OI[IHKK BCIX €JICMCHTIB
JepeBa wLined, TOOTO BpaxoBYBaIM TIIBKM Ti YMHHUKHM 1 JaHi, SKi BUMarajlu yBaru oci0, sKi
npuiimarots pitnenss (OIP).

MOCTAHOBKA 3A[AHI
Jns edexruBHOTO BUpilIEHHS 0araTOKpUTEpiaNbHUX 3afjad BUOOPY Ta OIIHIOBaHHSA, HEOOXiIHO
PO3IIISIHYTH 0COOIMBOCTI 3acTocyBaHHs MeTona «Ilatepn .

BUPILLEHHA 3A0AYI

Meron «IlatepH» MOYMHAETHCS 3 3alaHHA BaroBHX 3HAY€Hb y KOXKHIM BEpIIMHI 32 BH3HAYCHOIO
HIKaJol BifgHomeHb. Ha npyromy erami BiIOyBaeThCsl TepepaxyHOK Yy CyMapHi Bard IUIIXOM
NEPEMHOXKEHHSI BaroBUX 3HAYCHb BEPIIMH, SIKi JIeKaTh Ha NUISAXY 10 BEPIIMHH, Ta CIaJCHHS 3
OTPUMaHHMHU IHTErpaibHUMH BaroBUMHU 3HAYEHHSMH Pe3YJbTaTiB OIIHKH JIbTEPHATUB Yy KIHIICBHX
BEpLIMHAX i€PApXIYHOTO JepeBa.
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BunineHHs KOHKPETHOI anbTepHATHBH 3 MHOXHHH [lapeTo B OLIBIIOCTI BWITAIKIB HA OCHOBI
iHdopMariii, O MICTHTBCS B TIOCTAaHOBIII 3a/la4i, HEMOXJIHBO [2]. A OCKUIBKH OCTaTOYHHM
pe3yIbTaTOM PIillleHHS 3a7adi BHOOPY OUTBINIOCTI MPAaKTHYHUX BHUIAAKIB TIOBHHEH OyTH BHOIp €IHHOI
aJTbTEPHATHUBH, TO IUJIS ITHOTO HEOOX1THE 3aTy9IeHHS T0AaTKoBOI iH(opMartii. [Tpu mboMy MOXyTE OyTH
BUKOPUCTaHI HACTYIIHI TUIAXW: BHKOPUCTAHHS iH(OpMAIli MPO BITHOCHHH MDK NIPHBATHUMH
MITHOBUMHU  (YHKITISIMA;, OTpUMaHHs iH(opmarii Big ocobm, mo mnpwuitmae pimenas (OIIP), abo
MPU3HAYCHOI0 HUM EKCIIEPTHOI TPyNH;, MOCTaHOBKAa Ha MHOXUWHI Ilapeto abo Ha meskiit ioro
MIMHOXKHHI JTOJATKOBOI ONTHMI3aIliiHOI 3aBAadi, IO BimoOpakac HOBHH acHeKT BHUPINTyBaHOI
mpoOieMu; TOEMHAHHA TIepepaxoBaHMX MUIAXiB. [lpw peamizamii BKa3aHWX MUISXIB BHHHUKAE
HEOOXITHICTh y 3BY)KEHHI MHOXHWHH [lapeto mo mpwiHATHHX po3MipiB. lle 3BYyXKEHHS IOMUIEHO
3MICHIOBATH Yy BUTJIAII ITEPAaTUBHOI MPOIEAYpPH 13 3alydeHHsSIM SK HehOpMaTbHUX METOMIB
CHCTEMHOTO aHali3y, TaK 1 MaTeMaTHYHHUX METOIIB ITapeTo-aHaji3y, MO JO03BOJIAIOTH Ha KOKHOMY
eTarti Jianory 3 KOMIT'IOTEpOM BHAABaTH 1HQOpMAIil0 B MPHUHATHOMY Ui 000X CTOPIH BHIJISAMI
[2,4,6].

B ocHOBI aesikuX METOMIB 3BY)KEHHsI MHOXHHU [lapero, JiexxuTh iHhopMarlis Ipo BiJTHOCHHU MiX
NPUBATHAMH UiILOBUMH (YHKIISAMHU (KPUTEpisMH), MPEACTABICHUX y BUIJIII JepeBa, B SIKOMY
KOpEHEeBa BEpIIMHA BUKOHYE pOJIb Yy3aralbHEHOI e(EeKTUBHOCTI BHpilyBaHoi mpoOmemu. s
OpUKIagy Ha puc. | TpejicTaBlieHa i€epapxidHa CTPYKTypa KPHUTEpiiB OWiHKK cucTeMH (00’€KTa),
3agaHa Ha 10 KIHIEBUX LITBOBUX KPHUTEPisX, MpEACTaBieHa TpadiuHO «IO TUIKax», A€ I1HIEKC

BEPIIMHM yKasye WUIAX 10 wi€l BEPUIMHM BiJl KOPEHEBOI BepIIMHM gepeBa. 3asuyail  Fj)—
TIO0QTBHANA y3araIbHeHUH (CKIaIHMIA) KPUTEPiH OIIHKH SKOCTI 1 €EKTUBHOCTI HAa BHIOMY PIiBHI,
Foyys Fliy)s Flu3)— y3aranbheni kpurepii OLiHKM SKOCTI i €(eKTMBHOCTI HA ApYromy piBHi, IO
arperyloTh KpuTepii HW)KHBOTO PiBHS OJHOTO THITY, SIKI XapaKTepU3YyIOTh, HANPHUKIAZ, BUTPATy

pecypcis cuctemu npu ii yHKIIOHYBaHHI — f(1 11y, 112y S 11y 505 S 134y € {15 Saoeees S10}

f(m)

(121

/i
(122) f(123) f(13l) f
(132)

f(133) f(134)

Puc. 1. Iepapxiuna cTpyKTypa miJIbOBUX KPUTEPiiB, MpeIcTABIEHA «I0 IJIKax» AepeBa Hijei

Metozauka BUpIIIEHHS OaraTOKpUTepialbHUX 3a7ad OLIHIOBaHHS a00 BHOOPY CKIIAAETHCS 3 PSILY
MOCJTIIOBHO BUPILIIYBaHHUX MPUBATHHUX 3a/1a4, & CaMe:

1. Po3pobka cucremMH TMOKa3HHKIB SKOCTI 1 e(PEeKTUBHOCTI AOCHimKyeMoi cucTteMu (00’€KTa,
Tporiecy, PillieHHs, albTePHATHBH) 1 iX MPEACTaBICHHS Y BUTJIAII 1€papXidHOTO JepeBa BasKIIMBOCTI
KpUTEPiiB.

VYrpyiyBaHHS TTOKa3HHUKIB TIPOBOJMTHCS BUXOIIYM 31 CXOKOCTI iX 3Mmicty. Ilicms mpoBemeHHs
YIpyIyBaHHS CTPYKTypa MOYATKOBHX ITOKA3HHUKIB MOXKEe OyTH IpEICTaBIICHA y BUTILAL i€papXidHOTO
JlepeBa BaXKIUBOCTI KputTepiiB (puc. 1), Ha MmiACTaBi SKOTO TPOBOAMTHCS arperarisi OIiHOK abo
MIOCITIJIOBHE 3BY)KeHHsI MHOXKHUHHM [lapeTo.
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2. ®opMyBaHHS IIKaJ IS OLIHIOBAHHS (BUMIPIOBAHHS) aJIbTCPHATHB 332 KOKHUM MOKA3HUKOM;

Bubip mkam, a came: KibkicHUX a00 SKICHHX 1 BUMIpIOBaHHSA (OILIHIOBaHHS) aJIbTEPHATUB —
BHKOHYETKCS 32 KIHIICBUMH KPUTEPisIMH (HIKHIN PiIBEHB AepeBa).

JIns KiIBKICHUX OIHOK TPH TOOYIOBI y3arajJbHEHO! OIHKH 13 3aCTOCYBAaHHSIM MPSIMHX METOIY
ITatepn 3ByxeHHs sapa Ilapero-anpTepHATHB, BHHHKAE HEOOXIAHICTP HOPMYBaTH abOCONIOTHI
3HAYCHHS KUIBKICHUX OITIHOK anbTepHatuB. IlpocTiM cmocoOoM HopMamizamii KpuTepialbHHX
¢yukuiit f, (*)(k € J,) 3 meroro meperBopeHHs ix y 6e3p03MipHi BENTHYMHH, SKINO, HAPUKIAL, 32

BciMa QYHKIIISIMH 3IIHCHIOETHCS MAKCUMI3allis, TO iX MOYKHA TPEJCTABUTH Y BUTIISII:

[i(x) fi(x) fy(x,)
VA A

* .
ne f, =max f, (x ,) — MaKcHMallbHe 3Ha4€HHs K -TO IPUBATHOTO KPUTEPIIO;

, (2.2)

X, =max f (x,) — nouarkosa 1omycTuma (KiHIeBa) MHOXHMHA aJIbTEPHATHB;

k € J; — ingexcHa MHOXHHA KPUTEPIiB;

J K| = N — 4uCII0 IPUBATHUX KPHUTEPIIB.

VY Meronax arperauii OLIHOK aJbTEPHATHB VI NEPEXOLy IO PE3YJIbTYIOUOi KiIbKICHOI IIKaJIN SIK
HOPMY104i ()OPMYJIH 4aCTO BUKOPUCTOBYIOTHCS:

k k k k

~ Y ~c Yy 7Y ~ _ YM T ~ Yp =™ Vm
Oy, = OV, =" By, = . Dy, =% @23

M M M Y m M Vm

k . .
zie y) = max fi(x,) —makcumanbHa orinka o f, -y kpurepiro;
pP=Cp

k _

Y, = max f, (x,) — MiHiMaibHa OUiHKa [0 [ -y KpUTepiLo.

x,eX,

®Dopmyna (2.3 a) XapaKkTepusye CTYIMiHb OJWU3BKOCTI OIIHOK albTEPHATHB JO MAaKCHMAJILHOTO
3Ha4YCHHA B IKajgi BigHocwH; dopmyna (2.3 0) xapakTepusye CTYIiHb BIIMIHHOCTI OIIHOK
aJTbTEPHATUB BIJl MaKCHMAaJIBHOTO 3HA4YCHHS B IMKam BimHocwH; (opmyrna (2.3 B) XapakTepusye
CTYTIHb BIIMIHHOCTI OITIHOK aJIbTEPHATHB BiJl MAaKCHMAaJILHOTO 3HAYCHHS Yy MK Pi3HHUIG 1 hopMyra
(2.3 1) xapakTepu3ye CTyHiHb OJU3HKOCTI OIIHOK aJIbTEPHATHB Yy IIKaJIi Pi3HAIG. 3a HAIBHOCTI OIIHOK
aTbTEPHATUB, 3MIPSHUX Y PI3HUX MMKalax (KUIBKICHUX 1 SKICHMX) BHHHKAE MpodiieMa MoOyIoBH
€IMHOT KITBbKICHOI 200 SIKICHOT IITKaJIH.

3.  OrpumaHHS TOUYOK MHOKHHHU ehekTHUBHUX pimeHs ([lapero).

OCKUIBKY TTOTYKHICTE MHOKHHH [lapeTo 4acTo mopiBHAHHA 3 TOTYKHICTIO MHOKHHH JTOITY CTUMHX
IBTEPHATUB, TO JJISl IPUAHATTS OCTATOYHOTO PIlICHHS HEOOXiTHO 3MIMCHUTH MPOLENypy BHILICHHS
HaMKpaioi ajJbTePHATUBH 3 MHOKUHH €(DEKTHBHHUX.

4. BupmineHHs HaWkpaiiol ajbTepHaTHBH MeToaoM IlaTtepH abo MeromaMu IOCIiIOBHOTO
3BYKE€HHsI MHOkUHHU [lapero.

BupineHHs: KOHKPETHOI anbTepHaTUBU 3 MHOKHHU [lapeTo Ha ocHOBI iH(opMarlii, 0 MICTUTHCS B
MIOCTAHOBII OaraToKpuTepialbHOi 3a7a4i, HeMOXKIHBO. OCKIJIBKM OCTATOYHHUM PE3yJIbTaTOM PillIeHHS
ONTUMI3aliiHOI OaraToKpuTepialibHOI 3a7a4i B OLIBIIOCTI MPAKTUYHUX BHIIA/IKIB MOBHHEH OyTH BUOIp
€IMHOT sIKHAWKpaIoi aJbTePHATUBHU, TO IS IOTO HEOOXIJHE 3aJlydeHHs J0JaTKOBOI iH(popMaIlii,
30KpeMa iH(hopMarii Ipo BaXXIUBICTh KPUTEPIiB.

SIK 1MIOCTpaTHBHUI MPHKIAA PO3TIITHEMO PIlIEHHS 3a1avi MoOYJOBU y3aralbHEHOI OIHKH IS
HAYKOBO-TEXHIYHHX TIPOCKTiB MPUKIAIHOTO Xapakrepy 1 BubOopy edexkruBHoro. B Tabm. 1
MpeJCTaBlicHA  IOYaTKOBA  MHOXHHA  JIOMYCTUMHX  BapiaHTiB  TPOCKTIB  (aJIbTEpPHATUB)

X P ={x,,Xx,,X;,X,,X5,X¢,X,;} 1 BIOMOBinHI M HOPMOBaHi OLIHKH 10 5 IJILOBUM KpHTEPisiM,
3rpyHoOBaHUM y IBi Ipynu. SK KiHIeBi KpuTepii NpUHHATI HACTYIHI: f(m)— HOPMOBaHa YHUCTa
MIpUBEICHA BaPTICTh; f(m)f peHTabeNbHICTh TIPOSKTIB; f(mr CTYHIHb TOMUTY Ha BHUPOOIOBAHUH

NPOJIYKT; f(},,) — COlialbHa CIPSMOBAHICTh IPOEKTIB; f|,;) — EKOIOriuHa Gesrneka.
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Buxoasuu 3 MHOXHMHU albTepHATHB, B Ta0J. 1 HeoOxinHO BuainuTu eekTuBHy MHOXUHY [lapeTo.

Tabnuys 1

MHOXHHA BEKTOPHUX OL[iHOK AJIbTEPHATHB

Kputepii (kiHIeBi BepIIiHA JepeBa)
AnbTepHaTHBU

Jan Jan Ja Jax Sz
X C(ll) C(12) C(13) C(14) C(15)
X, Ca Co Cos) Cos Cos)
X3 C(31) C(32) C(33> C(34) C(35)
Xy C(41) C(42) C(43) C(44) C(45)
Xs Csny Cs) Cs3) Css) Ciss)
Xe Con Ce) Cie3) Clos) Ces)
X7 Ca Con Cos) Cos) Cos)

CiMeiicTBO KpUTepiiB 3 ypaXxyBaHHSM iX 3HAYYyHIOCTI MPEICTaBICHE Y BUTISAL JepeBa Ha puc. 2.
JIiis KOXKHOI BEpIMHYU BiJTOBIIHO 70 i1 Miclisg B JIEPEBl €KCIEPTHUM ILUIIXOM PO3paxyemMo (3a71amo)
JIOKaNbHY «Bary» (KoeQillieHT Ba)JIMBOCTI). 3BIICH JUIS KOXKHOI KIHILIEBOi BEPUIMHU 3HAHIEMO
IHTETpaIbHy Bary IUIIXOM MEPEMHOXYBaHHS <«JIOKaJbHUX BariB» YCiX BEPIIWH, JIS)KaYnX HA MUIIXY,
BeAy4UX 10 JAaHOI BEpIIMHU:

W (fan) = wEIWE ) )IWEF ) =15
W (fr2)) = WG IWE ) )W) = 1o
W (fian) = W )IWEF ) )W(E ) = 1 ??)
W (f122y) = W IWE 1) ) W(F{5)) = 15
W (f123)) = W@ )W(E 1) )W(E(13)) = 155

3HAaX0IUMO y3arajbHeHi (arperoBaHi) OI[IHKH JJIsi KOXKHOI aJibTepHATHBH 3 BU3HAYCHOT MHOXHHU
[Tapero 3a popmysioro:

v () =1,
v, () =1,
v (xy) =1,
v (x) =1,
yi(l) (x5)=1,
Yoo (xg) =1,
Yoo (x) =1,

Cay+1,-C
Coyy +1,-Ciypyy + 1
-C
-C(41) +1, -C(42) +1,
-C
Cry + 1, Cip) + 1,
Coy + 1, Cigyy + 15

z
Yoo (xp)
(12) +]3 ’

@31 +12 'C(32) +13

(51) +12 'C(sz) +13

Coygy +1,-Cloyy + s
Cagy + 1y Cpayy + 15
Clzy +1, Cyyy + 15
Clsy +1,-Cisyy +1s -
Clayy 1, Cigyy + s -

(2.5)

Cuzy +14 - Clrgy +15-Ciis;

a

(25)°

a

(35)>

(45)5 (2.6)

a a

(55)°

A

(65)°

C(73) +1, 'C(74) + 15 'C(75);

. o %
3Bijich BUOMpAEMO SKHAHKpauly albTEpHATHBY:X = arg max {ygm (x,)}, ne X " _ MHOMXMHA
x,eX"

ITapero.
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JIokaneH1 Baru

an W) Fia

W(F(llz)) W(F(m))

I .
f(m) f(nz) f(lzl) f(122) f(123) <+ HTZF;TIIBHI

Puc. 2. /lepeBo kpuTepiiB

Anroputmu peanizauii meroaa «llatepn» npencrasieHi Ha puc. 3 Ta puc. 4. Ha puc. 3 300paxxeHo
QJITOPHUTM IIOLTYKY OLIHKH abTepHaTUB MeTooM «IlaTtepn».

Marpwuris CriBBiTHOIICHD
[HTerpaneHi Baru

,..
Il

—_
=

—
A

\ 4 A 4

Bexrop npiopireris Sum:=0;

i=1,c,1

y
Str1:=MasP][j,i];
Str2:=Masl[j];
Dobutok:=strtofloat(Str1)*strtofloat(Str2);
Sum:=Sum-+Dobutok;

Puc. 3. AnroputMm nomyky ouiHku ajnbTepHaTHB MeToaa «IlaTepw»
VY aaroputMi BUKOPUCTAHO TaKi MO3HAYEHHS:

—  MasP — marpuiis criiBBiTHOILIICHHS,
—  Masl — maTpuws iHTEerpaqpHUX BaroBUX KOE(QilieHTiB;
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Ha puc. 4 300paxeHo alnropuT™ MoInyKy iHTerpanbHuxX BariB metona «Ilatepuy.
B ayropuT™i BUKOPUCTAHO TaKi MO3HAYCHHS:

—  MasT — matpuris B sKiit 30epiraroTbes MULSIXH IEPEBa;

—  MasE — matpuris TokaqbHUX BaroBUX KO€QIiIlieHTIB;

/ JlokabHi Barm // 1
—< i~1n.1 >..7

v

Str1:=MasT[1.1]+"/*;

OTprMaHO =1
IHTErpajbHl BArH Dobutok:=1,

A

position:=pos(V,Strl);
Str2:=copy(Str1,1,position-1);
Delete(Str1, 1,position);
k:=1;

|
>

e

Str3:=MasE[1.k];
flag:=False;

e

Strd:=MasE[2.k];
DobP:=Strtofloat(Strd);
Dobutok:= Dobutok*DobP;
flag:=True;

k:=K+1

flag=true

break

=+l

| Masl[i] :—*Dobutok I_

Puc. 4. Anroputm nomyky iHrerpajbHux Baris meroga «Ilatepn»
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Xoua meron «IlarepH» moCTaTHRO MPOCTHH y BHUKOPHCTAaHHI, MPOTE Ma€ IEBHI OCOOIMBOCTI
BUKOPUCTaHHSA. JI0 OCHOBHUX 3 HUX BiJIHOCSITHCSI HACTYIIHI:

1. IcHye 3aneXHICTh «BariBy BaXIIMBOCTI IMIAKPUTEPIiB BiJ iX YHMCIIA: YAM OUTBITIE KPUTEPIIB, M0

BXOJIAThH Y MIABEPITUHY IepeBa, THM MEHIIE iX BiJHOCHA Ba)KJIMBICTb.

Y ToW xe uYac, HampHuKIad, TOPSAKOBI crmocobm (JiekcukorpadidHe BIOPSIAKYBaHHSI 3
MPUIICYBAHHSIM OIHAKOBHUX pAaHTIB OJHAKOBUM II0 BXKJIMBOCTI IMIBEpITMHAM) MPUBOMITH ¥
PO3TIITHYTOMY BHITAJIKy J0 IHTErpaIbHUX PAHTIB BEPIIMH BiAMIOBITHO 10 X IEPEBHOTO MOPSAKY.

2. BiacytHil 00K iepapXil MiIKpUTEPIiB IPH MEPEMHOKECHHI JIOKAJTLHUX «BariB» (3a paxyHOK

KOMYTaTHBHOCTI OTIepartii MHOYKEHHS).

3. KinnueBi BepummHu, 10 HE JieKadi HAa 71-My (HIDKHBOMY) PIBHI 1 € MiIBEpLIIMHAMH MEHII
BOXJIMBUX BEPLIMH, MOXYTh MaTH Ha0arato OUIbIy iHTErpajbHy Bary, YMM IIiABEPIINHH
BXJIMBIIINX BEPIIMH, JEKauuX HA HKHBOMY PiBHI.

Januii Tun oOMeXeHHS TaKOX BUHUKAE 332 PaXyHOK BIIACTUBOCTEH omeparlii MHOKeHH:I. 1151 Baris,

MEHIINX OAMHUII, BiAOyBa€eThCs 3MEHILICHHS PE3YJIbTAaTy MPH 301IbIIEHH] Yiciia CIIiBMHOKHHUKIB.

HesBakatoun Ha HaBeleHI ocoOimBOcTi Ta oOMexeHHs Mmeron «llatepH», Jae MOKIHBICTDH
e()eKTUBHO BUINIYBAaTH pPI3HOMAaHITHI 3agadi OaraTokpuTepialbHOTO BHOOpPY Ta OIIHIOBaHHS B
3aja4ax NPUHHATTS pillleHb
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