TEMA 2. TPAHCIIOPTHA 3AJIAYA, SIK 3AJAYA JIITHIMHOI'O
NPOI'PAMYBAHHA

[1man
1. Onmc mpo6ieMHo1 cutyarii
2. Mojnens TpaHCHOPTHOI 3a/4ayi 3akpuToro Tuiy. llepeTBOpeHHs BIAKPUTOI
TPAHCTIOPTHOT 3a7aul A0 3aKpUTOI
3. Oco6MBOCTI MPAKTUYHOTO 3aCTOCYBaHHS TPAHCIOPTHOT 3a/1a4i

2.1. Onuc npo6JieMHoI cuTyanii

Sk Mu OaumiM 3 MOMEPEIHbOT TEMU, BAKIIUBY POJb Y 3A1HCHEHH] €(DEeKTUBHOTO
YOPaBIIHHSA OYyJIb-IKUM MiJIMIPUEMCTBOM B YMOBAaX PUHKOBOI €KOHOMIKH, a TAaKOX Y
NPUIHATTI pillIEHb, BIAITPAIOTh EKOHOMIKO-MAaTeMaTU4H1 METOIU i MOJIeNl, 30Kpema,
3amadi JdiHiIdHOrO TmporpamyBaHHs (3JIIT). Jlma Takux 3amad icHye yHIBepcalbHUMN
METOJ] IXHbOTO BUPIIICHHS — CUMILJIEKCHUN METO/.

OnHak, JOCTaTHbO BEJMKA KUIBKICTh pEaJbHUX EKOHOMIYHUX 3ajiad,
npeactaBieHux y gpopmi 3JII1, mpu BupillieHH] iX CUMIUIEKCHUM METOJIOM, BUMAraroTh
HAsBHOCTI 3HAYHUX OOYMCIIOBAJbHUX TMOTY>KHOCTEH, 110 HE BHUIIPABIOBYE
3aCTOCYBaHHS JJAaHOT'O METOJTy BUpilieHHs. YacTo Taki 3aga4l MOKYTh OyTH onucaHi i
BUpIIIEH] OLIBII pallioHAIbHO B paMKax CIEMabHUX TEOpid, AKi po3poOIsSIOTh
e(deKTUBH1 AITOPUTMHU X PO3B’SI3aHHS.

HaiiGinpm  mommpeHow MoAeuito B cdepl yHpaBiIiHHS TPaHCIIOPTHUM
M1ITPUEMCTBOM € MOJIEJIb TPAHCIIOPTHOT 3a/1a4i.

OYHKIIIOHYBaHHS W PO3BUTOK fAK Tally3ed EKOHOMIKH, TaK 1 OKpEeMHUX
MIJIPUEMCTB TIOB'SI3aHI 3 PYXOM MareplajJbHUX TMOTOKIB: JOCTABKOK CHPOBHUHH,
HamiB(paOpuUKaTiB il TOTOBOI MpOoAyKLii. By/b-sKke TpaHCHOPTHE MIAMPUEMCTBO B X0/l
rOCMOJIaPChKOT  JISJIBHOCTI CTUKAETHCA 3 PSJIOM BIACTUBUX 1M  crenu(iyHux
0COOJIMBOCTEM:

1. HasiBHICTB BEJIMKOI KIIBKOCTI MOCTAYaJIBHUKIB MTPOIYKIIIi, Kl TEPUTOPIAIBHO
MOKYTbh PO3TAIlIOBYBAaTUCh B PI3HUX PETIOHAX, MATH MEBHI BUPOOHUYI MOTYKHOCTI ¢
3aracy HEeB1JABAHTAXKEHOI MPOAYKIIIi;

2. HasBHICTp BENMKOI KIJIBKOCTI CHOXXHMBA4iB MPOIYKLIi, $KI TaKOX
TEPUTOPIATHLHO PO3TAIIOBYIOTHCS B pi3HUX perioHax. [Ipuuomy, i 3a KUTBKICTIO ¥ 3a
MICIIEM pO3TalllyBaHHs, CIOKHBa4l MPOAYKIIT KOJHUM UYMHOM HE TOB'sI3aHI 3
nocTadajbHUKaMu. B X071 CBO€I rocnogapchkoi AISUTBHOCTI CIOXUBa4dl (HOPMYIOThH
3asiBKM Ha MOCTaBKY MPOIYKIIii B OJUHUITIO YaCy.

OTxe, TOCTavYadbHUKA MPOAYKINiI  (HOpMYyIOTH Ui  TPAHCTOPTHOTO
MIIPUEMCTBA TPOIO3MINIO, a CIOXHBa4l — MONUT. B onTtuManeHiid cutyartii
nporno3uilis Oyne NOpiBHIOE MONMUTY, aje e OyBae He 3amxau. Haituacrime, abo
MOMNUT, a00 MPOTO3HUIIis Oy AyTh MEPEBUIIYBATH OJAUH OJTHOTO.

JI71st TpaHCTIOPTHOT KOMIIaHI1 1€ 03HaYa€ HACTYITHE:

— SIKIO TONUT MEpPEeBUINYE MPOIMO3UIII0, TO OOCAT IJIAHOBUX NEPEBE3EHb
MOBUHHUH TPYHTYBATHCh HAa MEHIIINA BEJIWYKHI, TOOTO Mporno3ulii. B Takiil cutyarii
YacTHHA MOMUTY 3 OOKY CIIOKMBAYIB 3AJIMIIUTHCS HE3a/10BOJICHOIO;



— SIKILIO MPOMNO3UIIsS MEPEBUIIYE MOMUT, TO 0OCST MJIAHOBUX MEepeBe3eHb Oyie
BUXOJIUTHU 3 ICHYIOYOTO TIOMUTY. Y I[bOMY BHUMAJAKy YaCTHHA MPOIYKIIIi MiAMPUEMCTB-
MOCTaYaJIbHUKIB Oy/Ie He3aTpeOyBaHOIO.

3. Kpim nonuty i mpomno3ulii, mij 9ac rocrnoaapchKoi AisNIbHOCTI TPAHCTIOPTHE
OiANPUEMCTBO  3MYIIIEHE BpaxOBYBaTH OOMEXKEHHS  BIACHUX  BHPOOHHUYHMX
MOTY>KHOCTEH, TAKUX SIK: HASIBHUI aBTONAPK, TPYAOBI pecypcH (Boiii, 00CcIyroByrounii
NepCcoHa) i T.IL.;

4. KiHIIEBOIO METOI0 JISJIbHOCTI TPAHCIOPTHOTO MIANPUEMCTBA € OTPUMAaHHS
MaKCHUMaJIbHOTO NMpUOyTKy. dakTopamu 3pocTaHHs MPUOYTKY €: 301JIBIIICHHS I0XO/IIB,
a00 3HMKEHHsI COOIBAPTOCTI TPAHCTIOPTYBAHHS BaHTAXIB.

Krnacuuna Mojienbs TpaHCHOPTHOT 3a/1a4i 3BOJAUTHCS IO PO3POOKH ONTUMATILHOTO
IJIaHy TPAHCIOPTYBaHHS BaHTaXiB BiJ] BUPOOHUKIB JO CIOXKHUBAYiB, 3 TOYKU 30Dy
TpaHCHOpTHUX BUTpaT. [Ipu 1bOMy, MOJe/Ib BpaxoBYy€ SK BHUPOOHHYI MOTYXHOCTI
H1IIPUEMCTB-TIOCTaYaIbHUKIB, TaK 1 MOTPEOU B MPOAYKIIIT MIAMTPUEMCTB-CIIOKHBAYIB.
VYHiBepcaibHUM METOJIOM BUPIIICHHS III€1 3a1a4i €:

— METOJl TMIBHIYHO-3aX1JTHOTO KyTa, /IS OTPUMaHHS TMepBICHOTO (HE
ONTUMAJIBHOTO) TJIaHy MEPEBE3EHHS BAHTAXIB;

— ITepaliitHui METO/T MOTEHIIIaNIB, JIJIsl IOETAITHOTO BJIOCKOHAJICHHS IEPBICHOTO
IUTaHy Ta OTPUMaHHS €KOHOMIYHO €(DEeKTHBHOTO TIJIaHy TIEPEBE3CHb.

[HpopMaliitHI TEXHOJIOTIT 103BOJISAIOTH a00 BIATBOPUTH LIl METOAU BUPIIICHHS
TPaHCHOPTHOT 3a/1a41, a00 3BECTH IMPOIIEC MOIIYKY ONTUMAIBHOTO TIJIaHy MepeBE3EHb
710 3a7a4l IMITAI[IfHOTO MOJICIIOBAHHS, KOJIM B MPOIIECi BJOCKOHAJIEHHS MEPBICHOTO
IJIaHy, BUKOPHUCTOBYIOTBhCSI Tpajai€eHTHI Meronu. l[lpuxmamom Takoi peanmizaiii €
iHcTpyMeHT «[lomryk pimieHp», SKHM 1HTETPOBAHUN 10 EJIEKTPOHHUX TaOJIHIIb
Microsoft Excel it mo3Bosisie 3HaiiTH onTHMabHE BUPIIIICHHS TPAHCIIOPTHOI 3a1ad4i 13
3aJIaHOI0 TOYHICTIO.

2.2. Mopaeab TpaHcmopTHOI 3agavi 3akpuroro Ttumy. IleperBopeHHst
BiIKPUTOI TPAHCIIOPTHOI 3a1a4i B 3aKPUTY

Jlami po3risiHeMO €KOHOMIKO-MaTEMaTUYHY MOCTAHOBKY TPAaHCHOPTHOI 3ajaui.
[Ipunyctumo, y Hac € M MyHKTIB BIANpaBlIeHHs (MIANPUEMCTBA, CKIIAU) SKOTOCh
OJIHOPITHOTO BaHTaxXy: A1, Az, .. Am. 3amacu BaHTaXiB Ha CKJIaJaxX 3aar0ThCs

BEKTOPOM-CTOBIIIIEM A
as
a
A=|77], (2.1)
am

1e a; — 00CsT BaHTaXYy, 1110 OYIKY€ BiIBAHTAXXEHHS B MyHKTI Aj, B HATYpaJIbHUX
OJIMHULIAX BUMipy, a; = 0.

Ileit BaHTaX HEOOXIAHO MEPEBE3TH B N MYHKTIB Npu3HaueHHs Bi, By, ... Bn.
[ToTpeOn KOKHOTO TMYHKTY NPHU3HAYEHHS Yy BAaHTAXI BHU3HAYAIOTHCA BEKTOPOM-
pAIKOM B:



B=[o, b, .. b] (2.2)
e b; —notpeba y BaHTaxi B j-OMy ITyHKTI IIpU3Ha4eHus, b; = 0.

[IpuponHO TPUITYCTHTH, IIO CyMapHI 3alacd BaHTaXy Yy BCIX MyHKTaX
BiJIIIPABJICHHS MIOBUHHI JOPIBHIOBATH 1X CyMapHiil moTpebi B MyHKTax MPU3HAYCHHS,
TOOTO:

ﬁl a;, = ?:1 b] = M, (23)

Skmo TOTOXHICTH (2.3) BHKOHYETBHCS, TO TaKa 3ajJada Ha3HUBAETHCS
TPAHCHOPTHOIO 32/1a4€l0 3AKPUTOI0 THUILY.

Sxmo BKa3zaHa TOTOXKHICTb HE BHUKOHYETHCS, TO Taka 3ajaya Ma€ Ha3BYy
TPAHCNOPTHOI 3a4a4i Bigkpuroro tumy. Ha mpakTumi me o3Havae, IO CYKYIIHI
HasIBHI 3aI1aCH BaHTaXy NEPEBUILYIOTh, 00 € MEHIIMMU 32 MOTpeOy B HUX.

[Ipouiec BuUpilIEHHS TPAHCIOPTHOI 3a4adl BIAKPUTOrO THUILY, CIOYATKY
nependayae ii NpUBEAEHHS A0 33/a4l 3aKPUTOTO TUITY, 3 MOAAIBIINM 3HAXOHKEHHSIM
ONTUMAJIBHOIO IUIAHY MEPEBE3EHb.

BapricTh TpaHCHOpTYBaHHSI OJMHHUII BaHTaXy 3 MYHKTY Aj 10 NyHKTY B;
JOPIBHIOE C;; = 0 1 3a/1a€ThCs MPAMOKYTHOKO Matpuiero C.

€11 C12 Cin
C21 022 - Czn

c=L7 ] (2.4)
Cmi1 Sm2 -+ Cmn

SKmo TpaHCHOPTHE MIANPHEMCTBO HE Ma€ (Pi3MUHOI MOKIMBOCTI JOCTABUTU
BaHTaX 3 IIYHKTY BiAnpasieHHs A; 10 IyHKTY Npu3HaYeHHs Bj (TpaHCIOPTHI HUIAXU
BIJICYTHI) TO Cjj IPUHAMAE CBIJOMO 3aBUIIEHE 3HAYEHHS I TOrO, 00 BUKIOYUTH
JTaHEe TIEPEBE3CHHS 3 ONITUMAJIHOTO TIJIaHy.

PosrnsnayTi Buime matpuili A, B i C € BXIZTHUMH JaHUMH HaIoi TPaHCIIOPTHO1
3aj1a4l.

Toni, mo3HauMBIIM OOCATH TEPEBE3EHb BAHTAXKY 3 MyHKTY BiJNIpaBiIeHHs A; 10
IyHKTY Tpu3HadeHns Bj, sk x;; = 0, oTpuMaeMo MaTpuIio piteHs X.

X11 X12 - X1n
X21 X292 e Xon

X= | (1.5)
Xm1 Xm2 o Xmn

Ha Bigminy BiJ monepeaHiX MaTpUllb, 3HAYEHHS €JIEMEHTIB MaTPHUIl X CIIOYATKY
€ HeBIIOMUMH. AJie IX He0OX1JHO 3HANTH B MpOIleCci BUPIIICHHS TPAHCIOPTHOI 3a/a4i.
Kpurepiem ontumanbHOCTi pimieHHss X MOPUIAHATO BBa)XaTH MIHIMAJIBHO
MO>KJIBY BapTiCTh MEPEBE3EHb, sIKa 3a0€3MEeUNTh 33JJ0BOJICHHS TOTPEO Y BAaHTAXKI1 BCIX



NYHKTIB MPU3HAYEHb, B MeXaxX HOro HasgBHUX OOCATIB B MYHKTaxX BIJAMpPaBJICHb.
3aranbpHy BapTiCTh MEpPEeBE3€Hb MOXKHA PO3paxyBaTH IUISXOM CyMYBaHHS BUTpaT Ha
TPAHCTIOPTYBAaHHS 3 KOXHOIO IYHKTY BIJAMpPABICHHA JO0 KOXHOTO MyHKTY
NPU3HAYEHHS:

_ M yn :
F=%24 j=1CijXij = mun (D), (2.6)
OTtpumanuii Bupa3 (2.6) Ha3uBaeThes 1UTbOBOKO PyHKIie (LID), sika moBUHHA
MIHIMI3yBaTHCh.
OnTumanbHUN TUIaH TIepeBe3eHb BaHTaXy X Ui TPaHCIOPTHOI 3ajaul
3aKpUTOTO TUITY, TIOBUHHUHN BIAMOBIIaTH HACTYITHUM OOMEKEHHSIM:
Yj=1Xij = a;, ans Beix i = 1,2...m (2.7)
m — 5 e
Yiz1X;j = bj, nmascix j = 1,2...n (2.8)
O6mexeHHs (2.7) TOBOPUTH TIPO T€, 10 BECh HAABHUI BaHTaXX MOBUHHUIA OyTH
BUBE3CHUH 3 KOXKHOTO IMYHKTY BianparieHHs Aj. Y CBow depry, oOMexeHHs (2.8)
BUMarae, o0 notpeda y BaHTaXi B KOXXHOMY ITyHKTI JOocTaBkH Bj, Oyna 3a10BosieHa
B HEOOXIJTHOMY 00CS31.

Takum YMHOM, Yy3araJbHIOIOUH BCC BHIICCKA3aHC, €KOHOMIKO-MaTeMaTHYHa
IIOCTaHOBKA TpElHCHOpTHO.l‘ Saﬂa‘{i Ha6YBa€ CBOI'O KiHI_[CBOFO BUITLIAY:

F =Y Y cyxyy - min (1) (2.9)
yn .

Dj=1%j = a;, uaBcix i = 1,2...m
ﬁ1xij = bj, s Beix j = 1,2...n

m — n —
i=14; = Lj-1bj =M,

X = 0, pmaBcixi=12...m,j=12...n

Sx 3a3Havanoch BWINE, IMiJ Yac BHUPINIEHHS MPaKTUYHUX 3aBJaHb,
TOTOXHICTH (2.3) MOXe BHKOHYBAaTHCh HE 3aBXaud. To0TO, MH OyaeMo MaTH
TPAHCIIOPTHY 3a/adyy BIAKPUTOTO THITY, ISl SKOI BCE OJHO HEOOXITHO 3HAUTH
ONTHUMAJIbHE PIIIEHHS, SIKE MIHIMI3Y€ CYKYIIHI BUTPATH HA TPAHCIIOPTYBAHHS BAHTAXKY.
B Takiil cutyanii, nepir 3a Bce, TPAHCIIOPTHY 3aJady BIIKPUTOTO THUIYy HEOOX1THO
MIEPETBOPUTH JIO TPAHCTIOPTHOT 3a1a4i 3aKPUTOTO TUITY. TyT MOKITUBI JIBa BUITA/IKH:

1. SIxmio 3arajgbHUM MOMUT HAa BAHTAXK MEPEBUIIYE HOTO TIPOIIO3HUIIII0, TOOTO:

iz1a; < Xj-q by

B Ttakiii cutyariii, He0OX1JHO BBECTH I1I€ OJIMH, (DIKTUBHUYN MYHKT BiAMPABICHHS
BaHTaXy Am+1, 00 HOT0 3anacu 3piBHSUIACH 13 3arajlbHUM MOMUTOM:



Am+1 = 27:1 b; — i=1 Q-
BigmosigHo, no martpuii Butpar C pomaeTrbes moaatkoBuii (M+1) psiiok, B
SIKOMY BapTiCTh BCiX TPaHCIOPTYBaHb ITOBUHHA JOPIBHIOBATH HYJIIO.
2. SIK10 cyMapHi 3aracy BaHTaKy TIEPEBUINYIOTH ITOIMUT Ha HHOTO, TOOTO:
iz1a; > Xi-q by
B Takiit cutyartii, He0OX1JHO BBECTH I1I€ OJWH, (PIKTUBHUN IMYHKT IPU3HAYCHHS
BAaHTaXY Bn+1, 100 HOTO MOMUT 3aI0BOJILHUB CYKYITHI 3aIlacH:

bn+1 :Zai _ij .
i1 1

BinmosigHo, g0 Matputti Butpat C ¢l 101aTh JOAaTKOBHM cToBIels (N+1), B
SKOMY BapTICTh BCIX TPAHCIOPTYBaHb TaKOX MMOBUHHA JOPIBHIOBATH HYJIIO.

BukonaBmu 3a3HaueHy TOCHITOBHICTH i, MH TepeiaeMo Big 3amadi
BiJIKPUTOTO THITY, JI0 33]1a4il 3aKPUTOTO THITY, JIJIS STIKOT 3MOYKEMO 3HAWTH ONITUMATbHAHA
TJIaH TePEBE3CHb.

PosrnsHyBIIIM  €KOHOMIKO-MAaTeMAaTHYHY ITOCTAaHOBKY TpPAHCIIOPTHOI 3ajaadi,
JIOIIJILHO 3BEPHYTH yBary Ha OCOOJIMBOCTI i TPaAaKTUYHOIO 3aCTOCYBaHHS, a MOTIM —
Ha iHdOpMaIliifHI TeXHOJIOrIi, 32 JOIMOMOI'0OK SKUX MOYKHA aBTOMATH3yBaTH ITPOIIEC
3HAXOJ[PKEHHS ONTUMAJILHOTO TIJIaHy TIEPEBE3CHb.

1.3. Oc006,1MBOCTI NPAKTHYHOIO 32CTOCYBAHHS TPAHCHOPTHOI 3a1ayi

[Ipu MacoBoMy TpaHCHOPTYBaHHI BaHTaXIB BiJ MYHKTIB BIJIMpaBICHHS [0
MYyHKTIB TMPU3HAYEHHS BHUHUKAE€ HEOOXITHICTh HE TUIBKU BHUPIIIUTA MOpOOIeMy
JOCTAaBKA BAaHTAXIB 3 MIHIMAIBHUMHM BUTpaTamMd, a W BHOpaTH MapuIpyTH
TPAHCTIOPTYBaHHSI TAaKUM YMHOM, 1100 3a0€3MeunTH MOBEPHEHHS aBTOTPAHCIIOPTY 3
MIHIMAJbHO MOXJIUBUMHU BuUTpaTamu [5]. [lpakTuyna peanizaifis 1€l yMOBH
BUPIIITYETHCS B TPU ETaIH:

1. Ha nepmomy etami MU NOBMHHI BUPILIMTH 3BUYAHY TPAHCIOPTHY 3adady
3aKPUTOrO THUITY, 3aKPIMUBIIM 33 CIIOXHUBAYaMU KOHKPETHUX IMOcTadaibHUKIB. [lei
eTan peayizyerbes 0e3 ypaxyBaHHsS TOBEPHEHHS TPaHCIOPTHUX 3ac00iB. [TocTaHoBKa
1b0T0 3aBaanHs (1.9) HaBeneHa BuIIe.

2. Ha ppyroMmy erami BupIIIyeThcsl MpoOiieMa TOBEPHEHHSI TPaHCIOPTHHUX
3ac00iB Ha3ajJ BUPOOHMKAM MPOAYKIII 3 MIHIMAJIbHUMH BuTpaTamu. g 1poro,
3HAIOYM MICTKICTh TPAHCHMOPTHUX 3ac00iB T, 3HAXOMATh iX HEOOXITHY KIIBKICTb,
CIIUPAIOYKCH HAa MATPHUIIIO po3unHiB X 32 GOpMYIIOL0:

n. =%, JUTS BCIX i=12..m, j=12..n (1.10)

ij

ae n; = % - KUIBKICTh TPAHCIIOPTHHUX 3aC001B (aBTOMOOUTIB), SIKI TPUOYIH 110 -

O CIIOKMBayYa Bij 1-T0 BUPOOHUKA.
3aranbHa KUIBKICTH aBTOMOOUIIB, $KI MNpuUOyaM [0 J-TO CIOXHBaya,
JIOPIBHIOBATUME:



n :inij , JUTSI BCIX j=12..n (1.11)

i=1

BianoinHo, 3aragbHa KiJIbKICTh aBTOMOOLTIB, BIIBAHTAKEHUX MTPOTYKITIEIO Bl
I-ro mocravajibHHKa, Oy/ie 3HalieHa 3 BUpa3y:

n = Zn:nij , JUTSI BCIX i=12..m (1.12)

=L

[To3HaunMO MAaTpPHUI0 TMOBEPHEHHS TPAHCIOPTHOTO 3acoly, SKy MOTPiOHO
3HaWTH K Y. EnleMeHTH i€l MaTpuLl yij TOKa3yl0Th KUIbKICTh TPAHCIIOPTHUX 3aC001B,
MOBEPHYTUX BiJ J-TO CIIOXKHBada J0 1-To BUpOoOHWKa. Tojai 3arajibHa BapTiCTh
MOBEPHEHHS aBTO CTAHOBUTHUME:

z :i n ¢y — min, (1.13)

i=1 j=1

EnemenT Matpuil ¢ BIIPI3HAETBCA BIA ¢, TOTO, IO IPU IOBEPHEHHI
aBTOMOO1JII HE BPAaxOBYIOTbCS BUTPATU Ha HOro 3aBaHTAXXEHHS 1 PO3BAaHTAKEHHSI.
KpiMm Toro, BuTpara naauBa Ha HEHABAHTAKEHOMY aBTOMOOUI Oyje 3HAYHO MEHIIE,
10 CKOpOUYy€E HOro mpooir.

Cucrema oOMeXeHb 3a UM 3aBAaHHSIM MOBUHHA BKIIFOYATH:

— TO-TIepIlie, M0 BCl TPAHCHOPTHI 3acO0M, SKI JOCTABUJIM BAaHTaX KOXKHOMY
CIIOKHBayvy, MalOTh OyTH MMOBEPHYTI;

— MO-ZpyTe, 1O 3arajbHa KUIbKICTh aBTOMOOLUTIB, BIAMPABIECHUX 3 MPOAYKIIIEO
BiJl 1-TO MOCTaYadbHUKA, TAKOK Ma€ OyTH MTOBEPHYTA B TaKiil k€ KIIIBKOCTI.

3 ornasay Ha Bce BHINECKa3aHe, 3aBJaHHS 3a0€3MEeUeHHs IOBEpHEHHS
TPaHCIIOPTHUX 3aC001B, MPU MIHIMAIBHO MOKIIMBUX BUTpaTax, Oyjae ikcyBaTucs fK:

Z=3"3cly, - min (1.14)

i=1 j=1

e n
> y; =n;, And BCiX i=12..m
j=1

D y;=n;, 114 BCiX j=12..n
i=1

_y; =0, y, — LI 4UCha, Ui BCIX i=12.m, j=12..n

B pesynbrari BupimeHHs Iii€l 3a1adl HaM MOTPIOHO Oyjie 3HAWTH MaTPHINO
MOBEPHEHHS TPAHCTIOPTHOTO 3aco0y Y.

3. Ha tpeTpoMy eTani BU3HAYAIOThCSI MapIIPYTH PyXy TPAHCHOPTHUX 3aCO01B 3
ypaxyBaHHSAM IE€PUIOTO 1 IPYroro eTamis.

Takum ymHOM, Hamu OyJia BHBYEHA AaKTYaJIbHICTh BaHTaXXOIMEPEBE3ECHb 1
crieniudigHi 0COOIMBOCTI TOCMIOAAPCHKOI MISUTBHOCTI TPAHCTIOPTHUX ITIANPUEMCTB.



3a pesynapTaTamM JOCTIDKEHHS MH DPO3TJSIHYJIM MOJENTh TPaHCIOPTHOI
npobyieMu, sKa J03BOJSIE MIHIMI3yBaTH BHUTpaTH Ha JOCTaBKY MPOIYKIUi BiJ
BUPOOHUKIB /0 CIIOXKHUBAuiB. Y peajbHOMY KHUTTI TaKOXX aKTyaJbHUM 3aBJIaHHSIM €
BUOIp MapIIPYyTiB TPAHCIOPTYBAHHS TAaKHMM YHWHOM, MO0 3a0€3MEYUTH MMOBEPHEHHS
TPAHCTIOPTHUX 3aCO0IB.

Jlanmi HeoOXiHO pPO3TASHYTH 1H(GOpPMAIIiHI TEXHOJOTIi, SKI MOXYTh OyTH
BUKOPWCTaHI JJIsi aBToMarm3allii mux mporieciB. [lepm 3a Bce, me 1HCTPYMEHT
ontumizaiii Solution Finder Big Microsoft Excel 1 MmoBa nporpamyBanus Visual Basic
for Application (VBA), BOynoBana B noaatku Microsoft Office.



