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IHocTtanoBka mpo6jemu. OIHUM 3 OCHOBHHMX IIOKa3HHKIB POOOTH TpaHCHOPTY € 0OcsT
nepeBe3eHnx BaHTaxiB. [lo pmanmm [lepkaBHOi cimy)OW CTaTUCTUKA YKpaiHW MiJICYMOK
BaHTAXOIEPEBE3EHb MIAMPUEMCTBAMH TPAHCIIOPTHOTO KOMIDIEKCY Jep)KaBU 3a OJMHAJIIATH MICSIIB
2020 p. cknar 458,7 muH. ToH (—11,19% a60 —57,8 MJIH. TOH JI0 aHAJIOTIYHOTO TIEPIOTY MONEPEIHHOTO
poky) [1]. KpiM Toro, BiIlOBiTHO 10 CTATUCTHYHOI 3BITHOCTI BAHTXKOIEPEBE3CHHAMHU B HaIllill KpaiHi
3aiimaroThes 3996 amromignpuemcTB, cepea skux 16 (0,4%) Benukux, 215 (5,4%) cepenHix Ta
3765 (94,2%) manux; y cHCTeMi 3aJli3HHYHOTO TPAHCHOPTY (YHKIIOHYe 6 3ali3HHIb; HaBIrairito
3IIHCHIOIOTH 38 JIepaBHUX MiIMPUEMCTB MOPCHKOTO Ta PIYKOBOTO TPAHCHOPTY 3 000POTOM ONH3BKO
10 mipa. rpuBeHb Ha pik; y cdepi aBialliiHUX IIOCHYTI aKTHBHO IMpamioe 29 BITYU3HIHUX
aBiaKOMIIaHIM, SKUMM 3arajoM BHKOHaHO 79,7 TMc. KoMepuiiiHMX peficiB (mpotu 77,1 Thc. 3a
AQHAJIOTIYHUI TIepiol MHHYJIOTO POKY) [2].

HaBeneni BWIe CTaTHCTHYHI JaHI HAMAIOTh INPaBO 3pOOWTH BHCHOBOK IIPO HETaTHBHI
TEHJIEHITIi CImamy, M0 HAMITHINCS B TPAHCIOPTHIN Tamy3i YKpaiHw, 1 SK CIJICTBO MPO TOIANIBIIEC
3MEHIICHHS 00CATIB, CTPYKTypH W Treorpadii TpaHCIIOPTHHMX I€PEBE3CHb DPIi3HUX BaHTaXIB BCiMa
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BUJaMHU TPAHCIOPTY. Y 3B 53Ky i3 MM OJHIEI0 3 aKTyaJbHHX 3a]a4 TPAaHCIIOPTHOI Tamy3i Ha JaHHUA
MOMEHT € 3aja4a OINTHMIi3allli TPaHCHOPTHHUX IepeBe3eHh BAHTAXIB B YMOBaxX HEBIAIIOBIAHOCTI
00csTiB X MpOMO3HIIii 00csATaM iX MOMUTy. Y MBOMY BHITAIKY MPHHHITO TOBOPHUTH IIPO BIIKPHUTI abo
He30aJaHCOBaHI BaHTa)KHI TIEPEBE3CHHSI.

AHaJi3 ocTaHHiX AocjimxeHb i myOaikamiii. [lepm HiX 3ymUHUTHCS Ha PO3TIISAL METO/IB
pimeHHs BIOKpUTHX TpaHcnopTHuX 3amad (13), mamo BuzHaueHus T3 [3].

3a Bu3HaueHHsAM T3 i3 M myskriB BinnpasiaeHHs (IIB) Ay, Az, ... ,Am, Y SIKHX 30CepemKeHi
3aMacy OJHOPIIHOTO BaHTAaXy B KUTBKOCTSIX a1, @2, ... ,dm OJMHUIb, HEOOXITHO TIEPEBE3TH LIei BaHTax
B N nyHkTiB npusHauenus (I1I1) By, By, ... ,Bn BiINOBIAHO 10 3asBOK, [0 HAMIWILIA BiJ HUX, Ha Di,
b2, ... ,bn omuHumIe. Takoxk mepeadavacThCs, MO 3arajbHa CyMa BCiX 3afBOK JOPIBHIOE 3aralbHOI CyMi

BCIX 3amaciB, a came:
m n
Sa=3b, @
i1 =
Martpwuris (Tabi. 1) BapTocTei IepeBe3eHb OMUHMIT BaHTAXY MiX KoxxHMM [1B i xoxxaum I1I1 C, a

TaKoX MaTpuiyl (IuB. Tadi. 1) BinnmoBinHMX 00CHTIB epeBe3eHb X 3aa€ThCsl HACTYITHUM CIIOCOOOM:

Tabmuns 1. Matpuiii BapTocTell mepeBe3eHb oAuHMIN BaHTaXy C 1 BIAMOBITHUX OOCSTIB
niepeBe3eHb X Mixk koxxanM [1B # xoxxanM 1111

Ci1 Ci,2 Cin X1,1 X1,2 X1,n

C21 C2,2 Con X2,1 X2,2 X2.n
C= X=

Cm,l Cm,2 e Cm,n Xm'l Xm’2 es Xm'n

Jie Cij — BapTiCTh IIepeBe3eHHs OJMHUII BaHTaxy 3 A; B Bj , & Xij — KiIJIbKICTh BaHTaxXYy, siKa TIepeBe3eHa
3 A B B;.

JlocTaBuTH BaHTaX MOTPIOHO TAKUM YHWHOM, 1100 BCi 3asBKH OyJIM 3aJ0BOJICHI ¥ MIPH IEOMY
3arajibHa BapTicTh (Z) BCiX nepeBe3eHb Oyna 0 MiHIMAIBHOO, TOOTO

Z= C1,1'X11 + C12 X3,2 +...F Cmn® Xmpn == min (2)

T3, mo Bignosinae ymosi (1), Ha3UBaeThHCs 3aKpUTOIO abo 30aancoBaHoro 13 [4], npudomy
ICHYIOTh TPH HAMOLIBII BiJIOMI METOJIU 3BE/ICHHS BiAKpUTHX T3 70 30aiancoBaHoro Buay |5, 6]:

—BBeneHHs goxarkoBoro (dixtuBHOoro) IIB (IIII) BawTaxky — w™eTon (IKTUBHOTO
[MOCTavaaLHUKA/CII0KUBAYA,

—3MEHIICHHs 00CSTy MOMHTY (MPOMO3HUIIil) Ha BETUYMHY HEBiAMOBiAIHOCTI B ogHOoMYy i3 [I1
(I1B) — pi3HHIIEBUI METOS;

—IponopuiiiHe o0csiram 3anaciB (3asBOK) 3MEHILIEHHS MONMUTY (ITPOMO3ULii) 00CATy BaHTaxXiB
ycix 6e3 Bunsartky [1I1 (ITB) — meron koeditieHTiB.

Tepwuii memoo Mae nBa BUTIAAKW BUKOPUCTAHHS:

m n
a) SKIIO zai >ij , TOOTO mpomo3uilis mnepeBuiye nomuT. llpu mpomy mnorpeda
i=1 i=1
. m n )
¢ixkruBHOTO 111 Bht1 cTAaHOBUTH b,., :Z a, _ij ;
i=1 j=1
0) sKIIO ia_ <Zn:b- , TOOTO MONUT NEPEBHUIIYE MPOIO3UII0. Y IIbOMY BHIQAKY 3alacH
i j
i=1 j=1

n m
¢iktuBHOTO [IB Am+1 CTAHOBIATH a, .= E b, — z a, -
i=1 i=1

[Ipu npoMy y 000X BHUMAAKaX y MaTPUIll BapTOCTEH 3’SIBISETHCS, BIAMOBIIHO, JOJATKOBHIMA
CTOBIICITH 200 PSMIOK, SKi 03HAYAIOTH HYJIBOBI BAPTOCTI MEepeBe3eHb. 13 cTae 30a1aHCOBaHOIO, ajie MPH
IILOMY YaCTKOBO 200 MOBHICTIO HE BUBO3UTHCS BaHTaX B okpemux [1B npu BBeaenHi nogatkosoro 111
a00 TakoX YacTKOBO a00 TIOBHICTIO HE 3a/I0BOJILHSIOTHCS 3asiBKM HA OTPUMAaHHS BaHTaXy ICIKUMH
11T mpu BBemenH1 qomatkoBoro I1B.
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BuxopucroByroun opyeuti memoo, nias npuBencHas T3 10 30a1aHCOBAHOTO BHIY, MOMYJIb

n m m n
pi3HULi | ij —Zai | BigHimMaeTsea 3 1 (mpu Zai <ij ), Mo Mae HaiOinplIe 3HAYCHHS
i1 i-1 =) i1

noruty, abo 3 IIB (mpu Zm:ai >Zn:bj ), o Mae HaiOimpIme 3HadeHHS mpomno3uilii. Lleir mMerom He
i=1 j=1
3aCTOCYEMO B TOMY BWIIAJIKY, KOJIM II¢ HAHOUIbIIE 3HAYCHHS MTOMUTY (TIPOIO3UIIii), IO 3MEHIITY€EThCS,
n m
MeHIIe aGo IOPIBHIOE MOJTYIIO PisHHL | ij - Zai |-
j=1 i=1
B ocHOBI mpemboco memody 3akiaieHe MPOIOpIIiitHe 00csITraM 3asiBOK (3amaciB) 3MEHITICHHS

nonuTy (TMporo3uIlii) BaHTaxiB ycix 6e3 BuHATKy I1II abo [1B. V Bumagky mepeBHINIeHHS 3amaciB
BaHTa)Xy HaJl HOTO MOMUTOM, PO3PaXOBY€ETbCS KOS(IIIEHT 3MEHIICHHS OOCSTIB MPOMO3MUIIIT:

Zm:ai _Zn:bj
k: i=1 j=1
2.8
i=1

[Ticnst woro oOcsrm mpomosuiii BaHTaxiB Bcix I[1B (i=1,m) 3MeHIIyIOTbCS 10 BEIUYUH

®)

8 =(1-k)-a, i 3amaua crac 30aJaHCOBAHOIO 3 THMH * OOCATAMH 3aSBOK b (j=1, n) i Tiero x
poamipaicTio T3.

[Ipy mnepeBullleHHI K TOMHWTY HAa BaHTAaX HaJ HOro MPOIO3UINEI, PO3PAXOBYETHCS
BIAMOBITHUI KOeilieHT 3MeHIIeHHs o0csriB 3assBok Beix I1IT (j = 1, n) mo dopmyai (4). Tlorim mi

*
00csATH 3asSBOK 3MEHIIYIOTHCS 10 BEIWYHH bj =(1-k)-b i 1 T3 crae 30amaHCOBAHOI0 3 TUMH X

obcsiramu 3amaciB @ (I =1, m) i Tiexo caMOr0 poO3MIpHICTIO.
n m

2.bi- - &

k= j=1 i

n

b

=

(4)

A ToMy, IO TpPaHCIOPTHA 3aja4ya € OKPEMHUM BHIIQJKOM 3arajibHOI 3ajadi JIiHIHHOTO
nporpamyBanns (33JII1), Tomy m0 Hei TakoX LJIKOM MOKJIMBO 3aCTOCYBAaTH HaHOLIbLI BiOMUI
Mmetoxa po3B’s3anHs 33JII1 — cuMIuieKcHUil MeToA, monepeaHbO MPHUBIBIIM TPAHCIOPTHY 3a1ady I0
BUIIISAY 3aa4i JIHIHHOTO porpamMmyBaHHsI i BpaxyBasiiy 11 crerudiunicTs [7].

Bukiaan ocHoBHoro martepiany. [ljis npuBeJeHHS TpaHCHOPTHOI 3ajmaui a0 Burismy 33JII1
CHOYaTKy He0OXiTHO MPOBECTH HaJ MaTeMaTH4HO Monesuro T3 psia neperBopens. Lli meperBopeHHs
OyzeMo 3JiiCHIOBATH Ha KOHKpeTHOMY Ipukian T3, a came s m mocradyanbHUKIB (M = 2) i n
criokuBaviB mpoaykiii (N = 3), sika npejcTaBieHa y BUrsil tpancnoptHoi tadumi (TT — tadu. 2):

Tabmuus 2. TpancnoptHa TabauLs

111
I1B B B B3 3amacu

c11 C1,2 C1,3
A -
X1,1 + X1.2 + X13 =
+ 21 + €22 + €23
AZ ) B _, a2
X2,1 + X222 + X13 =

| | I
bl b2 b3

ai

3asBKu

0) croyaTKy NMpEACTaBUMO CIIIBBIIHOIICHHSI MK 0OCSITaMH TepeBE3€Hb BAHTAXKY IO PSAKAX
(m piBusHB), a motiM 1o croBmumkax TT (N piBHsHBE). B pesymsrari orpuMyeMo cructemy (M + n)
THIMHUX PiBHSHB:

RS Global 3
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Koo T oX X, =4
K1 T Koo T Ky = &

Kpo X1 = b (5)
Ko T X2 = b,
X X223 = b

B) 3aMIiHUMO X1,1 Ha X1, X1,2 Ha X2, X1,3Ha X3 1 T.JI. X2,3 HA X§ T OJICPIKIMO:

X+ X o+ X =
X, + X + X = 4,

X+ X = b (6)
X, + X = b
X, + X = b

') JIOAaEMO, SIK TOTO BUMarae CHMIUIEKCHHH METOI, JI0 YCiX PiBHSHB JOAATKOBI 3MiHHI, fIKi
CKJIQIyTh MOYAaTKOBE Oa3ucHe pimeHHs T3:

L A + X = q
X, + X + X + X =4

X+ X, + % =Dh @)
X, + Xs + X = b
X, + X + Xy b,

V pesyJbTari KX MEepeTBOPEHb OfepKaI cucteMy (m + n) MiHIHUX piBHSHB 3 (M - 1 + m + n)
MO3UTUBHUMH 3MIHHMMH, PIlIIEHHS 3 SIKOT MOYKe OyTH OJIepKaHo 3a JOOMOTOI0 CHMILIEKC-MeToy [4, 7].

HeoOxigHOo TakoX BiAMITHTH TO, 10 y KiacuyHid T3 mepeBe3TH MPOAYKIIIO B YcixX
nocTavyanbHUKIB (ai) MOTPiOHO Tak, o6 yci 3asBku (Dj) Oynu BUKOHAHI 1 PH IIbOMY 3arajbHa BapTiCTh
(2) BanTaxxHuX nIepeBe3eHb Oyi1a 6 MiHIMAITBLHOO, TOOTO:

Z=cii x1+ciz2 x2+ ...+ CopXe =>Min. (8)

Bbynyemo nepmry cumiiekcHy tabmuio (CTo) i mpuctocoByemo 1i g0 snucta tabmuii Excel
(tabn. 3). bimpmricte 3Hayenp BHOCATHCSA 10 CT abo 3 TT, abo 3 cucremu niHiiHUX piBHAHB (7).
[IpuyoMy TUTHKH J€sKi 3HAYEHHsT 00UUCITIOI0THCS y EXCel-Tabuuii, a came 3Ha4YeHHS 1iIJIbOBOI PyHKII
CoTa 3HaueHHs iHJeKciB y octaHHbOMY psiaky CT [8].

Tabaung 3. CuMiuiekcHa TadJInI.

A B (& D E F G H | J K L M
1 CTo X1 | X2 | X3 | X4 | X5 | X6 | X7 | Xs | X9 |[X10
2 Crpi |X5pi |BFi |C11|C12|C13|C21|C22|C23| C C C C
3 ¢ | x-la:l 1 1 1 0 0 0 1 0 0 0
4 C | xsla>| o 0 0 1 1 1 0 1 0 0
5 C | xo | by | 1 0 0 1 0 0 0 0 1 0
6 C |xz10l b> 0 1 0 0 1 0 0 0 0 1
7 Co= 180 17 18 7 1 17 8 0 0 0 0

ne C —9ncio, sike MepeBHIye Oyab-Ky BapTiCTh IEPEBE3CHHS OJUHUII BAaHTAXKY Ci .

ExcriepumMeHTalbHA YACTHHA JIOCTKEHb. PO3TISIHEMO TIOKPOKOBO pOOOTY CHCTEMH
miaTpuMka  npuiHATT  pimens  (CIIIIP)  ynopaemiaas  He30adaHCOBAaHMMH — BaHTaXHUMHU
NEepPEeBE3CHHAMH Ha TPAHCHOPTHIM Mepexi Ykpainu [9]:
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1-u xpox: BuGip IIB i III1 Ta mpu3HadeHHsT 0OCSTiB MOCTa4aHHs 1 CIIOKMBAaHHS BaHTaXy (B
[IbOMY NPHKJIAJl 3araJbHUN TOHUT Ha BaHTAX MEPEBUIITY€E HOTO 3araibHy Mpono3umito Ha 10 yMOBHUX
BaHTAXXHUX OJMHUILIB):

MicTa-mocTadansHEKH Micra Yrpaiaa MicTta-cmo:xusagi
MicTo | Mponosdun Honeur: ticTo Mo
Aoraraup
BuHHMLA 50 Janoposee Kuee an
Drenponerposck, | 100 WMearo-Ppankosck NeEoe a0
K.Mpogorpan
NyraHce Opecca 40

- NMyuk

Beero Huonses
FoeHD

< Curceponons ¥

Cyrael
TepHonone
» Hropog, <
HapbkOE

2-1i KpoK: TIONIYK HAKOPOTIINX MapIIpyTiB MePEeBE3CHHS BAHTAXKY:

206 -
BuHHMWE > ApToraup = Kues

360
BuHHMLE -» HrEneHUUKMHEA -> TepHonone -» NeE0E

423

BuHHMUE - Opecca

A14
HHenponeTpogck, -» Hepraccel -» Kues

g70
IHenponeTpogck, -» Kuposorpan -» BuHHMLE -
FMENEHUUEME - TepHOnoNe -> [bBOE

463
IHenponetpogck, -» Hukonaee -» Ogecca

3-1i Kpox: BUOIp ONTHMAJIBHOTO IUIAHY TIEPEBE3E€HHS BaHTaXy (OJIOK-CXeMa alropuTMmy
npeacraBieHa Ha puc. 1):

MonuT CNosKEaYs NEPEEMILYE NPONOSMULIID NOCTAYaneHUEIE  »
NPiEHMLA crnagae 10 oguHuuls).
HeofixjgHo S0anaHCYBETH NOMMT Ta MPOA0SHLLIKD

MNpLER1EHHA HESGanaHCOBaHD! 1.3 00 30anaHCoOBaHOM D
B NAdY Curdnneks MeTogor, 4ano Hakd Hafninwwqe
OMTHFEAEHHE NNaH NnepeeeseHe [

Fazn: 90298
k.oef: 98616
Fikt: 94507

Simp: 32120

RS Global 5
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< ITouatok >

Bub6ip 1B
i TIIT
[
m n -
Z a Z bj 3aBgaHHs 00CATIB MOCTAYaHHS 1
=1 = CTIOKUBAHHS BAHTAXY
Tak
CumruiecHuit CumruiecHui Min — 3Ha4CHHA
METOJ METOJL ONTUMAJIBHOTO TUTaHA
| e
Mero .
. A min_c¢_B — 3HaYeHHS
(bIKTHBHOTO =
ONTHUMAJIBHOTO IIIaHY
By3J1a L
: Tak
min_o¢_B
1
<min
min =min_c¢_B
< \
Pisnnuesui Min_p_M — 3Ha4YeHHs
MCTON OIITHMAJIBHOTO TIaHY
min_p_m Tax
1
<min
min =min_p_m
<
M.eT.OH _ MiN_M_K — 3HaYeHHA
KoepILi€eHTIB ONTHUMAIILHOTO TUIaHY
min_M_k Tax
1
<min - -
min =min_m_x
€ [
[
min

< KiH‘e]_[I) )

Puc. 1. Bnok-cxema aneopummy ubopy ONmMuMAaibHO20 NIAHY NEePeBe3eHHs BAHNAICY

4-11 kpox: MOOYAOBA ONTUMAIILHOTO IJIAHY MEPEBE3CHHS BaHTAXKY:

Fues NeBos Doecca
BuHHHLE 0 20 30
Nrenponetpoeck, |80 20 1]

BukopucroByroun y sikocTi [1B micta Bumawms i [rinpo, a micta Kuis, JIbBiB Ta Oneca y sikocTi
III, mpy 1BOMY 3MIHIOIOUM OOCSTH IIOCTAUaHHS 1 CIOXKMBAHHA BaHTaXy, HABEAEMO HPHKIAIH
3aCTOCYBaHHs yCiX MepepaxoBaHUX BHIIE METOAIB 3BEICHHs BiAKpUTHX T3 1o 30a1aHCOBAaHOTO BHIY, a
caMe Pi3HHIIEBOIO METOAY, METOLY KOe(illieHTiB Ta METOAY (piKTUBHOTO MOCTayaIbHHUKa/CIIOKUBAYA:
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1) y BUnagKy 3aCTOCYBaHHS Pi3HHIIEBOIO METOAY OTPUMYEMO (pHC. 2)
[ ponNoEMLIA NOCTA4ENEHKMKIE MEPEBMIUYE MOMWT CHOKMBAYE -
WPizHHwA crnagae 10 oguHHUIE).
HeofxigHo 36anaHCYBaTH NOMKT Ta NPoNoSMUK

Fnes Neeoe |D.u.ecca

BHHHMLE an

MNpuEEnEHHA HeatanaHcoeaHoi T.3 1o s6anaHcoBaHoro
B 1ARY PiSHUMHMM METOAONM, Ta 1T OMTHMIZALIA METOL0M OHenponetpogck. |70 10 0
" NepepeHiiHUE DEHT' 0800 HaM HEFAINWMEA OMTHMENE HUE
NNaH nepegeseHe

Razn: BEETO
Koef: 85445
Fikt: 89160

Simp: 74300

Puc. 2. Pezynomamu pobomu CIIIIP npu 3acmocysanis pisHuye6020 Memooy

2) y BUITJKy 3aCTOCYBaHHS METOAY KOoedillieHTiB oTpuMyeMo (puc. 3):

ManuT CNOKHBEYIE NEPEEMLLYE NPONO3HUIKD NOCTAYaNEHUKIE -
WPizHHuA cknanas 20 oguHMLE).
HeotxigHo 36an0aHCYESTH NOMKT Ta NPON0S+LID

Kues |ﬂbBDB ‘ Opecca

BuHHMLE 0 120 an
MpuBEneHHa HestanaHcoeaHol T.3 o 36anaHcoBaHoro ;
BWrnAaY MeTaaom KoedilieHTIE, Ta il OMTHMIZaLEA METogam Dnenponetposck (80 20 il
" MpepeHUiiHMY DEHT 0870 Har HARMINWME OTTHMansHKE
nnaH nepeseseHe |1

Razn: 90333
Koef: 73962
Fikt: 94507

Simp: 82180

Puc. 3. Pezynomamu pobomu CIIIIP npu 3acmocyséarnis memooy Koeiyienmie

3) y BUMaKy 3aCTOCYBaHHs METOY (hiKTHBHOTO MOCTAYaIbHUKA/CIIOKUBAYa OTPUMY€EMO (puc. 4):
MNponozryia NOCTaYanEHKKIE NEPEEMLYE NOMMT CIOHMEAYIE  » Kues |.ﬂbBDB |E|.EI.ECCE| |

PizHMuA crnagas 20 oouHuuis).
HeofxigHo 36anaHCYBSTH NONMT Ta NPono UL

BUHHHMUE 0 30 a0

MNpueeaeHHa Hestanadcosadol T3 ao sfanaHcoBaHoro :

EWFAAAY METOAOM BiKTHEHOM O NOCTAYaMbHHKA/ CNOKMEaYE, JHenponerposck, |80 10 il
T4 i oMTHMizaA MeTogor " upepeHUiiHME pEHT Lano Har
Halninw-i onTMansH9E Nnad nepeseseqs |l

Fiazn: 93715
Koef: 108780
Filk: 81585

Simp: 30650

Puc. 4. Pesynomamu pobomu CIIIIP npu 3acmocysanus memooy QikmueHozo
NOCMA4aNbHUKA/CROJNCUBAYA

VY SKOCTiI eKCIeprMEHTY 3 METOI0 BHSIBIICHHS IMPIOPUTETHOCTI PO3MIISTHYTHX BHIIEC METOJIB 3a
nonomororo CIIIIP ynpasniHHS BaHTQ)XHHUMU NiepeBe3eHHsIMU Oyiio po3s’si3ano 100 He 30anaHcOBaHUX
3a 00csTaMu MepeBe3eHb BAHTAXKY MPAKTUYHHUX TPAHCIIOPTHHUX 3aBJaHb 110 3HAXO/KEHHIO ONTUMATEHIX
TUIAHIB TIepeBe3eHb BaHTaXiB. B pe3ympraTi y [KOCTI METOAy 3BEICHHS LWX Biakputux T3 10
30aJ1aHCOBAHOTO BHUy 1 NMOAAIBLIOMY 3HAXO/PKEHHIO ONTHUMAJIBHOTO IUIAHY BAaHTAXXHUX IIE€PEBE3CHb
OyJI0 BUKOPHCTaHO: CHMIUIEKCHUH MeTof y 48 Bumankax; mero] KoedillieHTiB y 27 BHUMAIKax; METO]
(IKTUBHOTIO MMOCTaYaIbHUKA/CIIOKKMBaYa y 16 BUIaaKax Ta pi3HUIICBUN METO/ Y 9 BUIaKaX.

BucnoBku. HaBenieni Buiie TeopeTHdHi BiJOMOCTI PO iCHYIOUYi METOJM 3BEJCHHS BiIKPHUTUX
T3 mo 30amaHCOBaHOTO BHIy ¥ 3aCHOBaHI HA HUX EKCIIEPUMEHTANBHI JIOCHIPKEHHS 3 ONTHMi3allil
BAaHTAXXHHUX IIE€PEeBE3€Hb, SKI OTPHMaHi 3a JIOTIOMOTOI PO3pOOJIEHOr0 MPOrPAMHOTO KOMILIEKCY,
JIO3BOJISTIIOTH 3pOOUTH HACTYITHI BACHOBKHU:

no-nepute, CAMIUIEKCHHI METOJ MOKa3aB CBOIO JI€3/IaTHICTH 1 BUCOKY 3aTpeOyBaHICTh NPH
3HAaXOMKCHHI  ONTHMaJbHUX IUIAHIB BAaHTOKHUX [EpPEBE3€Hb K 30almaHCOBaHMX Tak 1
He36amancoBanux 13;

no-opyee, PI3HULEBUH METOJ NPOIMOPLIHHOTO 3MEHIICHHS OOCSriB MONHUTY (MPOIO3MILii)
BaHTaXY Yy YYacCHHUKIB TIEpEBI3HOIO Mpolecy, TOOTO MeTox Koe]ili€HTiB, HOCHTH OibII
“cripaBeUTMBUI’ XapaKkTep, SKUH MPOSBISIETHCS MTPH TIEPEPO3IO/Iii 00CATIB MepeBe3eHb;

no-mpeme, PI3HULIEBUI METOJl 3MEHIICHHS OOCSTYy TMPOMNO3HIlii (MOMUTY) HAa BEIHYUHY
HeBignoBigHocTi B omHomy i3 [IB (IIIT) He Moxke OyTHM 3aCTOCOBaHWUH y TOMY BHUMAJKY, KOJH
HaWO1IbIIIe 3HAYCHHS MTPOIIO3HUIIii (ITOTUTY) MEHIIIC 3HAYCHHS IIi€] BETMINHU HEBIATIOBITHOCTI;

no-vemeepme, aHaji3 pe3yNbTATiB BUKOPUCTAHHS BCIX METOMIB Ha O€3ivi MPaKTHIHHX
NPUKJIaIiB JO3BOJISIE 3pOOUTH BHCHOBOK IIPO T€, LIO KOACH 3 HUX HE Ma€ aOCONIIOTHY NepeBary mnepen
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inmmmu. Lleil ¢akT MOSICHIOETbCS THM, LIO0 KOXHHMHA 3 METOJIB B OKPEMHX BHIMaAKaxX Moro
3aCTOCYBaHHS TIOKa3yBaB KpaIluid pe3yIbTaT y MOPIBHAHHI 3 pe3yIbTaTaMH 1HIINX;

no-n'sme, BAKOPUCTAHHS OTMHMCAHOTO BUIIE MPOrPAMHOTO KOMIUICKCY MiATPUMKH MPHAHSITTS
pillIecHp TO 3/IMCHEHHIO TMEPeBe3CHb BaHTAXIB y BiAkputux MepekeBux T3 [10] nos3Bonute Ha
TIPAKTHIII 3aBKIM BHOWPATH HAWOIIBII BUTI/THI, 3 EKOHOMIYHOT TOUKH 30Dy, PIIICHHS;

1 HapemTi, no-uiocme, BCi TepepaxOBaHI BWINEG METOAM TNPHUBEICHHA BiAkpuTHX 13 10
30aJ1aHCOBAaHOTO BUAY TaKOX MOJIMBO BUKOPHCTOBYBaTH i ainsi MepexeBux 13. Lle € 000B’43k0BUM
miATOTOBYMM (TIONIEPEAHIM) €TalmoM Iiepell HACTYMHUM 3aCTOCYBaHHSM MpOLEAYp ONTHUMIi3alii
TPAHCIIOPTHUX BAaHTKHUX MIEPEBE3CHD HA MEPEKEBUX MOJICNISIX TPAHCIIOPTHUX CHCTEM.

CrinbHe BUKOPWCTAaHHS OIMHCAHWX y CTAaTTI METOJIB PO3B’SI3aHHS BIIKPUTHX MEPEHKEBUX
TPaHCHOPTHUX 33Jay, a caMe METOJAy 3HaXOMKCHHS HaWKOPOTIIMX MapIIpyTiB Ha TPaHCIOPTHIN
mepexi [11] # meroni 3Benenns Biakputux T3 mo 30amancoBanoro Buay [12], mo3Bosisie omepkaTu
BHUCOKHI €KOHOMIYHHUI 1 OpraHi3amiiHO-TeXHIYHUH edeKT, mo OysIo JOBENeHO NpH 3HAXOMKEHHI
ONTUMAJIbHUX TUIAHIB BAaHTQXKHUX IMEpeBE3eHb Ha ABTOTPAHCIIOPTHUX MiANpPUEMCTBAX Acomiamii
MDKHapOJHUX aBTOMOOUTFHHX MEPEBi3HUKIB YKpaiHu.
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