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TPAHCIIOPTHI 3AJAYI KOMBIHATOPHOI'O TUITY

0.0. €mens, npodecop, A.d.-m.H., T.O. llappsoroBa, acucrent,
Hoarascebknii yniBepeHTeT CHoKHBY0T Koonepanii Ykpaiau

Anomayia. Ilobyoosana mamemamuuna modene mpaHcnopmuol 3a0avi 8020 muny Ha
OCHOBI 3GCMOCYBAHHA ANapamy egrniooeux KOMOIHAMOPHUX MHONCUH,

Kniouoei cnosa: mpancnopmna 3a0aua, KOMGIHAMOPHA ORMUMI3AYIR, MHONCUHA nepecmag-

JIEHb, MAMEMAMUYHA MOOENb.

Beryn

OcTanuiM 4acom MIBHAKO PO3BUBAETLCH ONTUMIzaLis
Ha KOMOIHATOpPHAK MHOMAHAX [1~16]. g Mozenio-
BAHHS Ta PO3B’A3YBaHHA PI3HHMX THUIIB NPUKIaIHUX
3ala4 4acTO BMKOPHCTOBYETLCA anapar eBKJIimoBOi
komOinatopHoi onTuMizauii. lle nossonse Bpa-
XOBYBaTd KOMOIHATODHI RIACTHBOCTI [OIYCTHMUX
PO3B’SA3KIB.

Ananiz nybaixanii

Y poGotax [1-16] Buknameni octaHHi OCIIIXKEHHA
KOMOIHATOpPHHX 3ala4 MaTeMaTHYHOTO MpOorpamy-
BaHHSA. JlOCHIKYIOTHCA  BIACTHBOCTI  €BKIIZOBHX
KOMOIHATOPHHX MHOXKHH! 3aradbHOi MHOKHHAH CIIO-
JIy4€Hb, TIEPECTABIEHD, MHOKHHH PO3MIILEHD,

BuB4aloThcs BracTHBOCTI 3a1a4 oNTHMi3adii Ha LMX
MHOXUHaX, 00IPYHTOBYIOTECS METOIH Ta QIrOPHTMH
ix po3s’saanus. Posrnamactsed nofyaosa MateMaTu-
YHMX MOZefel OesKux 3alad y BUITIANI 3agad OnTH-
mi3auil Ha eBKIINOBHX KOMGIHATOPHUX MHOXMHAX.

Hocnimxeni Momeni He 3amw B NOBHiK Mipi Bifo-
OpaxaioTh BIacTMBOCTI 3anau abo aZekBaTHO 3MicTo-
BHY CyTb. Y pslli NPUKIANIB MHOKMHU JOMYCTHMHUX
PO3B°43aHb 3aRa4] MaroTh | IHII, KoMBiHaTCepHI, Biac-
triBocTi, Tojl 3anady MoxHa posrispam sx xomGina-
TOPHY, HANPUKIAL, Ha MHOKHHI IEPECTABIIeHE,

Po3B’s3anHA TpaHCNOPTHMX 3aJad HA 3arambHii
MHOXUHI NepecTaBlieHb e He PO3MANATNCS, & TOMY
3aTUINA0TBCA HE HOCT{KCHIMU.

Mera Ta nocTaHoBKa 3ana4i

Y naniii poboTi NPonoHyeTLCA 3aCTOCYBAHAS anapa-
Ty €BKJIi0B0I KOMGIHATOPHOT MHOMUHM Anst M0GY-
JAOBH HOBHX MaTeMaTHYHHX MOAENel NeaKkux 3amad
TPaHCNOPTHOTO THIY K 3aja4 ONTMI3auil Ha nepe-

CTaBNeHHAX. Y Jauill poGoTi Ue posrmagacTbed Ha
npuKaasi 3a1avi BU3HAYEHHA ONTUMAABHOTO [UIaH
NEPeBe3eHL 0AHOPIAHOTO NPOAYKTY.

MartemaTHuna Moaean

VYV nomampliMx Bugfamax Oygemo KOPUCTYBATUCE
TepMinonoriero 3 [1]. Hexait J, — MuoxuHa # mep-

¥

WIWX  HATYpPalBHUX Hucen, ToGTO J,,:{l,2,...,n}.

MynsTyiMHOKHHOKD T = { @ Fanin gn} Ha3uBAOTh

CYKYTHICTD fEMEHTIB, cepefl AKX MOKYTb ByTH i
ONIHaKOBI. MyNbTHMHOXHHA, BCI eleMeRTH AKOT pi3-
Hi, € MHOXMHOW0. Bynb-fiKy MYIBTHMHOKHMHY

Gz}(g,,gz,...,gn} MOXHA I10JaTv 11  OCHOBOK

S(G), 10610 KopTe]eM (e,¢,.e,,..,¢,) BCIX i 7

"
PI3HMX €/IEMEHTIB, Ta iX KpaTHICTIO — YHCIOM NOBTO-
peHb KOMNHOTO €JIeMEHTA OCHOBM i€ MyNbTUMHO-
KUHK, YTIOpsaKoBaHa CYKYNHICTH KpaTHOCTeH cKila-

Ia€ MEpBHHHY  creundikamiio [G]~ KOpTeX
kpatHocteil. Hassemo £ -ubipkow mimMynbrivmo-

KUHY B MYJALTHMHOKUHI G, 9Ka MICTHTS & enemen-
TiB. EfleMenTaMu 3araibHOi MHOXUHM TlepecTaBieHb

b (C) € yci & -BUGIPKH 3 MYJTBTHMHOXKHHA G, 1€
Ai— HUCIO pI3HEX eneMeHTtiB y G, 3a YMOBH
k=n=n.

HoGymyemo maremaTHuHy Mojenb 3a5aui npo mepe-
BE3CHHA O[HOPIZHOTO HPOAYKTY 3 MiHiMalbHAMH
BHTPATaMH 3aJaHUM Hab0pOM MICTKOCTEL.

Hexalt Maemo 7 MOXTMBHX NyHKTiB BHDOGHHUTB2
4, ieJ,. MakcumanbHo MOXNMBI 06cArH BUPOO-

ae
ied, . IlponyKt, mo BHPOONAETECA Y UMX MYHKTAX,

HUUTBA OPOYKUil B /-My NYHKTI piBHI g,

i

POSTIOAINAETBCA MK F CHOKMBAZAME B,

MiHiManbHO MOXKIKMBI OGCATH CIOKUBAHAS B -MY

.jejr'

TIYHKTi IPA3HAYERHA 3aJaHi i pisni BimmoBigno b,,
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jedJ,. TpaHcriopTHI BHTPaTH NpHW MEepPeBE3CHHI

OAMHMLI MpOXyKiii BiD /-ro NOCTavYalibEHKa [0
J -ro cnoxuBaya Bifomi and Beix ieJ,, jeJ, ta

piBHI BiAMOBIAHO ¢; .

HeoGxinHo BH3Ha4nTH OOCATH nepeBe3eHbL X; Bil
{-r0 focTayalibHUKA [0 [ -TO CHOXKHBAYa 1id BCIX
red, ., j€J,, 110 BIAMNOBILAIOTH MIHIMANBHHM BH-
TpaTaM Ha NepeBe3cHHs NMponykTy. BBaxaerses, 1o
NePEBE3EHHA BAHTAXKY MOXHA 3AIHCHUTH NEBHUMH
MICTKOCTAMM KinbpkicTo & o0’emamu g,,g,,...&;
311M0BIOHO.

MartemaTuuHy MoOIeds AaHO! 3anaui nobymyemo y
sulIsai eBkIinoBol komOiHaTopHO! 3a7adi HA MHO-
KUHI [IepecTaBleHb.

Hexalt G ={g.8,,8s,»8} — MYISTHMHOKHHA,
27eMEHTaMH AKoT € 00’ €MH MICTKOCTEH, B AIKUX MOXKE
nepeBo3uTHCh NpoRykT. Toal Bci Mouunel kK ~ Bu-
DIpKM 3 MYAbTHUMHOXKMHH (U YTBOPIOKOTE 3arajibHy
MHOKHHY niepectasiens £, (G), ae n— wucio pis-
HiX efiemeHTiB y (. BHKOpMCTAEMO MO3HAYSHHA:
X, — KIABKICTb ORMHULL APOAYKTY, LIO fEPEBO3UTH-

ca3 A4 B B, ¢, — BapTiCTh NepeBe3eHHs CAHHAULI
MPOAYKTY 3 i -TO NYHKTY BiANpPAaBNEHHS B j -# IMYHKT
npu3HaueHHd; o, — o00cAr BUpOOHMUTBA B MYHKTI
4, ied,; b, — notpebu cnoxusada B;, jeJ,;
g, ~00’eM MICTKOCTeH, B SIKMX MOXKeE MEpPeBO3HTHUCEH
npoaykt. Hexait p, — KifbkicTh micTKOCTeH, sKi
3HKOPUCTOBYIOTBCS U1 TMEPERE3eHHA OZHOPLAHOIO
NPOIYKTY 3 1 -TO MyHKTY BIANPABNEHHA Y J -il MyHKT
npusHadeHHs, y , ~ o6’eMu MicTKocTeH, ski BHKO-

[45

1

DUCTOBYIOTHCSA IUIA TIEPEBE3CHHA NPOAYKTY 3 7 -r0
NVHKTY BIAOpaBieHHA y [ -uil NyHKT IpHU3HAYEHHA,

el e ] i ;
ra ed,,ied,, jed,, [EJPI)_.O‘«IQBI/HIHO, IO

mor

zzp,-/ =k.

i=1 j=1

Toni
sl ¥ " ek, (G)
Y= ,1:7 s‘al s ’JU{; 's,\/ar ) kn s
1 Pur
1e k-~ KUIBLKICTE eneMEHTIB, 1 — YUCIO

pisHux enementie B G . JlosHaunmo
ey Koigonn & )EEh,<G).

mi2rm Ny

mr=s,

X = (X’v‘,...,xh.,'--sxgja

Toni marematnyHa mMozens HalyBac BUIAALY: 3Hal-

, AR
TY BIIGPALKOBAHY Mapy <F (x )% ) TaKy, 1o

" > nmor
F(x ):mmZZCU V%

xeR" =] j=1

oo

x"=arg min} Y c,-x,
xeR" 2 j=1

38 KOMOIHATOPHOT YMOBH

) 3

4 ! t ! i m m |
y= \}’,,}1 Vs sV Ve V€ Ee(G)
i / “pmr J

Ta JOJATKOBUX JIHIHHIX 00MeEKEeHHAX:

Ha 00CArY MOCTAaBOK

M~

x;Sa, Yied,

I m?
I

1l

#

Ha 00CsIH CIOKHUBAHHSA

D=
><
v
Q-
F
m
s,

i

na obcary TepeBe3cHb

P .
, ; . .
X, S}:yu/ Janeal ed,,ield,, jeJ .
1=1

BucHoBku

Taknmv uuHOM, Ha npukiagl no0yaoBM MaTeMaTHd-
HOT MOJENT 324241 BU3HAYEHHA ONTUMAaJIbHOTO IIaHy
riepeBe3eHHS OJHOPIIHOTO NPOAYKTY 3anakum Habo-
pOM  MICTKOCTEH foka3aHHil HOBMI niaxia [0
MOJIETIOBAHHS 3a/1ad TPAHCIOPTHOTO TUILY 3 BUKOPH-
CTaHHSM  anapaty  eBkmigoBoi  koMOimatoprof
ontuMizauii. Jns BpaxyBaHHS KOMOIHATOPHMX Brac-
THBOCTEH [IOTMYCTHMUX PO3B’A3KIB NoOyloBaHa Ma-
TeMaTH4YHAa MOJENb OXHIE! TPAHCMOPTHOI 3agadi Ha
MHOKHHI TEPECTABIIEHb.

V nogansuiomy HeoOxigHe po3pobieHHs BiANOBiA-
HHX METOIIB PO3B’A3aHHA TPAHCMOPTHUX 3alad KOM-
BiHATOPHOTO THITY.
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[.A. Bepenny, b.J1. Kynakosebisii, C. M., [TanyGeun
METOAN MIABUIIEHHA ONEPATHBHOCTI
BHUI3AY MOKEXHOTIO
ABAPINMHO-PATYBAJIBHOIO ABTOMOBI-
JSI3TAPAXKA MM YAC TPUBOI'Y

PosriaHyTo npobireMy OnNepaTUBHOCTI BHI3LY MOXKe-
HKHOTO 2BapIfHO-PATYBANBHOIO aBTOMODINA 3 MHEBMA-
THYHOIO FaJIBMOBOK) CHCTEMOMO 3 rapaka nij 4ac TpH-
BOTM Ha Haj3BUYaliHi cuTyauil, icHyroui meroa, a
TAKOXK 3 3aCTOCYBAHHAM AKMX JHWKYETHCH Hac BUIIRY.

H.B. Boaenko, E.B. Omeassanenxo, C.B. Jlitoska
AHAJII3 JIESIKUX ®AKTOPIB PUIHUKY PO3-
BUHTKY 3AXBOPIOBAHb JIOJUHN

Po3rigHYTI nuTaHHA BIUTMBY Tak 3BAHUX «coLianb-
HUx» (GakTopiB pu3MKy (NaiiHHA, 370BKWBAHHA ai-
KOTr0jIeM) Ha 4acTOTY PO3BUTKY 38XBODIOBAHb Y JIIO-
auau, [TokaszaHo, w0 MajiiHHA TPHBOAUTE 10 306imb-
IICHHS 4aCTOTH PO3BHTKY OHKOJOTIYHHX | CEeplLeBo-
CYIVHHHX 3aXBOPIOBAHL, 3JIOBXKUBAHHA alIKOTONEM
NPUBOANTL O «3ay4eHHA) IHIIKX Ba#UMBUX ¢ak-
TOPIB PH3MKY (aprepiampHa rinepToHis, NOpYLUEHHA
¢byHKuil neviHky T2 iH.).

H.IL dupna, H.[. Kacain
EKCNEPUMEHTAJIBHI JOCJ/IIIXKEHHSA
HAJUNITAHHSA I HAMEP3AHHS IPYHTY

HA POBOUYUI1 OPFAH POTOPHOI'O
EKCKABATOPA ’

IlpeacraBiaeHo oTpuMaHi B pe3yfbTaTi eKkclepHMeH-
TA/IBHUX JOCTiDKEHb, MMPOBEACHUX Y BMPOOHHUHX
YMOBaX, 3aKOHOMIPHOCTI 3MIiHM CTYNEHs 3aiMNaHus
A oOMep3anHs KOBHIIB POTOPHUX TpadileiiHuX exc-
kaBatopiB (ETP) y 3anexHocTti BiZ NpoAyKTHBHOCTI,
IPYHTOBUX YMOB, TeMIiepaTypH HaBKONHUUIHBOTO TI0-
BiTpa i 4acy poborTu, ycTaHOBJEHI PaliOHaNbHi pe-
Aumu podotu ETP npu po3poOui BOIOTHX rpyHTIB.

B.I. 'y, C.B. OuyepeTvenko
TPAHCHOPTHA HOCJIYT A ABO
MOBUIBHICTb HACAKHUPIB HA

MICBKOMY TPAHCTIOPTI

ObrosoproeTbes 0O0rpyHTOBaHA MPOTO3ALIA 3 BH3HA-
YEeHHst TPAHCTIOPTHOI MocayrH MoGiNLHOCT] nacaxu-
pis HA MiCLKOMY TpauHcrnopTi.

A.®. Jamenko, M.T. Cypesininos, /I.B. JI1azapepa

AHAJII3 HATIPYKEHO-AE®POPMOBAHOIO

CTAHY PAMU ABTOMOBUILHOT'O HAITIB-
NMPUYEIA B ITPOIPAMI ANSYS

PosrmsaHyTOo pospaxyHox paMd aBTOMOOLIBHOTO Ha-
niBOpHYena Mpu MBOX BHAAX CTATHHHUX HAaBaHTa-
KeHb. 3HaliiCHO KPUTWYHI cuiaM | QopMH BTpaTH
crifikocTi. BusHaueHo BiacHi 4acToTH i GopMy Koan-
BaHb. BUKOHaHMI ONTUMI30BaHUI PO3paXyHOK, OTpH-
MaHuil peanbHHE ekoHOMIuHuME edekr. Pesynsraty
BIPOBAMKEHI y BUpoOHUUTBO #a OpecbkoMy asTo-
CKJajanpHOMY 3aBOJL. Yci po3paxyHKH BHKOHAHI Me-
TOZOM KIHHLEBHX eJleMeHTiB y nporpami ANSYS.

O.A. €mens, T.A. Hapdronora
TPAHCHOPTHI 3AJAUI
KOMBIHATOPHOI'O TUITY

INoGynorasa MaTeMaTHYHa MOJeib TPAHCIOPTHO!
3afadi HOBOIO TUMY Ha MiJZCTaBi BUKOPUCTAHHS ama-
paTy eBKIIIOBHX KOMOiHATOpHUX Oe3niveit.

J.A. Komos
BU3HAYEHHS INTOKAZHHUKA CKIAJTHOCTI
MICBKOTI'O ABTOBYCHOI O MAPIIIPYTY

3apoNoOHOBAHO YHIBEpPCANbHY TEXHONOT{I0 BH3HA-
YeHHA CKJIAZHOCTI MapuwipyTHol Mepexi Oyab-sKoro
MICBKOI0 TaCaXMPCBKOTO ABTOTPAHCIIOPTHOTO Mii-
npuemcTBa. MeToro peanizauii rexHosorii € ozpep-
KaHHA JaHUX 32 TIOKA3HMKOM CKIIaRHOCTI MapiupyTis
AT BUKOPHCTAHHSA HOTO B NPUHHATTI yNpaB/iiHChKHX
pilieHb.

B.M. MomoT
PILIEHHS 3BOPOTHOI 3A/1AYl ONTEPATH-
BHOT'O IVIAHYBAHHS B YMOBAX [1APA-
METPUYHOI HEBU3HAYEHOCTI

3anpONoOHOBAHO METOAHKY OUIHIOBAHHA MPUITYCTH-
MHX M€K 3MIHM KepOBaHUX MapaMeTpiB 3amadi oie-
PaTHBHOrO MlaHyBaHHA, WO 3abe3neyyroTh 3amaHui
pisens HMoBipHocTel crifiKocTi 1I0M0 UlTeBKA3iBKU
B yMOBaX Bapiauil mapaMeTpis Mojedi,

B.C. Haymos, M.A. CyxoBapos
PO3PAXYHOK ITAPAMETPIB POBOTH MA-
FCTPAJBHOI ABTOMATH30BAHOI CHC-
TEMH YIIPABJHHHSA JOPOXHIM PYXOM

HaseneHo xopoTkuil OMIAA ICHYHOUHX METOIiB po3-
PaxyHKy MapaMeTpiB KOOPAHHOBAHOIO YIpPABIiHHN
JOPOKHIM pyXoM. POSDIfsHyTO anroput™ pospaxyH-
Ky 3pyiIeHb LHMKTY NepexpecTts BiZHOCHO morepe-
AHIX. 3aNpONOHOBAHO MPOrPaMHY pPeamnizauin anro-
PUTMY B MOZYJi MaricTpanbHO! aBTOMAaTH30BaHO!
CHCTEMH YIPaB/IHHSA JOPOKHIM PYXOM.

A.B. lleTpuk
OPTAHIBALIISI TA YIIPABJIIHHS HEHTPA-
JII30BAHOIO CUCTEMOLIO TPAHCIIOPTY-
BAHHA 3EPHOBUX KYJABTYP

Busraueni oprafizauifini npUHUMIH  KepyBawHA
NPOLECOM 3aKyIIBAI i epeBe3eHb 3EPHOBUX KYJIbTYD
Y BHIBAKY 3aMy4eHHA ACPWABHUX i KOMEpUiMHMX
opraHizallif 3a YMOBH [OC/HIIOBHOIO NpUHHATTS
YIpaBNiHCHKUX pimiens. [lokazano, w0 yIOCKOHa-
JIOBAHHA CHCTEMU TPAHCUIOPTYBAHHA 3epHOBUX Oa-
IYETheA Ha Oe3MOCEPeANbOMY MOWITOPUHTY exCIop-
Ty ¥ OnepaTHBHOMY YMNpaBMiHHI L{OA0 3MEHIICHHS
3arajbHUX BHTPAT, NOB’A33HHUX 3 PYXOM MaTepialb-
HOTO MOTOKY.
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ered. It is shown that smoking result in increase in
frequency of oncological and cardiovascular diseases
development. Alcohol abusing result in “attraction”
of other important risk factors (hypertension, in-
fringement of the liver function, etc.).

N. Dyrda, N. Kaslin
EXPERIMENTAL RESEARCHES OF SOIL
COLLECTING AND FORMING ON A
ROTORY EXCAVATOR SHOVEL WORKING
MECHANISM

The research work presents regularizes of alteration
of rotory excavator scoop’s and frostbiting ratio de-
pending on productivity, soil conditions, air tempera-
ture and farms of operating. The authors provide
information for rational operating regimes of rotory
excavator under the wet soil development.

VY. Guk, S. Ocheretenko
PUBLIC TRANSPORT SERVICE OR PASSEN-
GERS MOBILITY

A proved proposal to determine transportation ser-
vice as mobility on public transport is discussed in
the paper.

A. Daschenko, N. Suryaninov, D. Lazareva
ANALYSIS OF SEMITRAILER FRAME TEN-
SION-DEFLECTED CONDITION IN ANSYS
PROGRAM

Semitrailor frame calculations under two kinds of
static stress have been considered. Criticalloads and
forms of stability failure have been determined. Ej-
genfrequencies and waveforms have been defined.
The optimization calculation has been carried out real
benefit has been applied in industry at Odessa auto-
mobile car assembly plant. All the calculation have
been made by the method of finite elements in AN-
SYS program.

O. Yemets, T. Parfyonova
TRANSPORT PROBLEMS OF COMBINATO-
RIAL TYPE

This article contains mathematical model of new type
transport problems which is built using apparatus of
Euclidean combinatorial sets.

D. Kolov
CALCULATION OF URBAN BUS ITENANARY
COMPLICATION INDEX

A universal technology to calculate the complication
index of a route network of an urban passsenger
automobile transport enterprise is described in the
paper. The technology is aimed at the calculation of a
complication index of routes in order to use the index
in decision making,

V. Momot
DECISION OF REVERSE TASK OF OPERA-
TIVE PLANNING IN THE CONDITION OF
PARAMETERS VAGUENESS

The method of evaluation of possible change limits
of the guided parameters for task of the operative
planning, providing the set level of probabilistic sta-
bility in relation to the decision area of given parame-
ters in the conditions of variation of models parame-
ters has been offered.

V. Naumov, M. Suhovarov
ACCOUNT OF THE MAIN AUTOMATED
TRAFFIC CONTROL SYSTEM PARAMETERS

A brief review of existing methods for account of the
coordinated traffic control parameters is given. The
algorithm of intersection cycle shift account is con-
sidered. A program of algorithm realization in the
module of the main automated road traffic control
system is offered.

A. Petryk
ORGANIZATION AND CONTROL
OF CENTRALIZED SYSTEM OF CORN
TRANSPORTATION

Organizational principles of control of purchase and
transportation of corn are certain in the case of the
bringing of state and commercial organizations on
condition of successive acceptance of administrative
decisions. It is shown that perfection of the system of
transporting of corn is based on the basis of the direct
monitoring of export and operation management in
relation to reduction of general charges related to
motion of material stream.

A. Polyansky, E. Bazhinov
METHODS OF DETERMINATION OF OPTI-
MAL PERIODS OF VECHICLE POWER
UNITS OIL CHANGE

Methods of determination of periods of p
oil change in account to the energy exp
performing transport work as well as working charzc-
teristics of the used oil are considered.

B. Posmetny, Yu. Gorpinkc
ACTIVIZATION OF ADDITIONAL ENERGY

RELEASE IN VORTICAL HEAT GENER &-
TORS BASED ON RANK'S PIPE

Original constructions of wortical <z

generators including those with mutisizzs <
have been developed and tested. The coames
generator efficiency a :
acter of connecti etween efficienc
intensity of ax! '
been investig
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