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Abstract

The task of distribution of transport resources as a problem of dynamic programming is considered, and,
Bellman’s function is offered to search the optimum solution that results in analyzing a lot of indicators.
Discretization level directly influences the final data accuracy. 1o estimate the offered solutions quality the indi-
cators such as the degree of actual errors on profits and on transportation volume as well as the degree of relative
error on profits and on transportation volume are used. The methodology to analyze the interrelation of recomme-
ndations accuracy and dif ferent indicators discretization under dynamic transport resources distribution is created.
Practical realization of the developed methodology proves calculations accuracy dependence on discretization level
in the problem of dynamic transport resources distribution. The value of discretization level is chosen respective-
ly: one period (for the provided example is half a year), two periods (for the provided example is a quarter) and
six periods (for the provided example is a month). At the same time the degree of an error is rather insignificant.
So, the relative error on profit using an annual forecasting as opposed to monthly one makes 0.05 — 0.04 % of the
total sum. The degree of a relative error on volume is much smaller and equal to 0.071-0.04%. It testifies there is no
need to complicate forecasting process and it also gives proof of using the simplified procedure of forecast values
search. In addition, the quarterly forecasting is proved not to be rational

Keywords: transport resources distribution, the methodology, dynamic programming, discretization level, tra-
nsport resources
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1. Beryn KPUBMX y IJaHi Ta mpodisi, 4acTow 3MiHOK BHCOTHOI

mosicHocTi. Takosk 31 3MiHOI0O BUCOTH HPOXOJKEHHS aB-

ABTOMOOGIIbHA 10POra y TipChKill MicIeBOCTI XapakTe-  TOMOOINBHOI AOPOTH 3MIHIOETHCS aTMOC(EPHUN THCK,

PU3YETHCS 0OMEKEHOK BUAMMICTIO, MAJUMU pajiycaMy  KJiMaTW4HI Ta MeTeopoJoriuti ymosu. Came 11i moKasHu-




KU TIpH pyci aBTOMOOGIISA y TipChKUX YMOBaX HEraTuBHO
BIJIMBAIOTH Ha HDYHKIIOHAJBHUI CTAH BOJis | BUMAraoTh
Bi/l HBOTO IiABUIIEHOI yBaru Ta TOYHOCTI Aiil. BpaxyBan-
HS BIIJINBY BUCOTHOI MOSICHOCTI HA GYHKI[IOHAIBHNH CTaH
Boxist mpu GopmyBarHi TpadikiB pyxy Ta 4yacy poboTu
BOJITB ¥ IipChKiil MiCI[eBOCTI 103BOIUTH THABUILUTY (e3-
[eKy PyXy Ta CTBOPUTH HaAiiiHi yMOBU poOOTH BOAIIB.

2. AHaJii3 OCTaHHIX JOCI’KEHb Ta MOCTAaHOBKA MPOOIeMU

[IpoBeneni pawmimnie gocuijKeHHST TTOKA3yIOTh, 10 Ye-
pes3 MOMUJIKU BOJIIB BifiOyBa€ThCst GiJBIIICTD HOPOKHBO-
tpancnoptaux moxiit (J{TII). IIpu anamxisi aBapiitHocTi Ha
JOporax HEOAHOPAa30BO HATOJONIYETHCS Ha HEOOXIAHOCTI
TIPSIMOTO BUBUEHHS IIPOIECY CIIPUWHSATTS BOIIEM JTOPOXK-
HiX YMOB Ta OoJlHOYACHOI peecTpaillii itoro nmcuxodisiosno-
riunux ocobausocteii [1].

[TuTaHHAM MiABULIEHHs Oe31eKH PyXY Ha aBTOMOO1/Ib-
HUX JIOPOrax B ripCbKUX YMOBAX 3HAYHY yBary MnpuijaeHo
B poborax B. ®@. Babkosa, B. B. Usanosa, E. M. Jlo6aHo-
Ba. Humu yxe nociifizkeHO TOBEIIHKY BOJisl 32 KEPMOM
MpU BIJIMBI HA HHOTO OCHOBHUX MMOKa3HUKIB IOPOKHBOTO
PYXy Ta T€OMETPUYHUX MapaMeTpiB aBTOMOGIIbHOI J10-
poru. IIpore 3akoHOMipHOCTI 3MiHU TIcuXO(dizionoriuHNX
0cobIMBOCTEN BO/IST y TIPCHKUX YMOBAaX € HEJOCTATHBO
BUBUYEHUMU. B iCHYIOUNX AOCHi/P)KEHHIX Jullle 4aCTKOBO
BPaxoOBaHO BILJIMB CEPEOBUIIA PYXY Ha HaAiliHICTh PO6O-
TH BOJLi4.

ABTopamu [2] y’Ke 3aII0YaTKOBAHO AOCJi/’KeHHS
BIJIMBY YACTOI 3MIHKM BUCOTHOI MOSICHOCTI aBTOMOOIIBHOT
JIOPOTH Y TIPCHKMX YMOBAX Ha 4aCTOTY CEPLEBOrO CKOPO-
yenasa (YCC) Boxii (3 ypaxyBaHHSAM CTaky BOMIHHS 32
KEPMOM).

[Tpote po3BUTOK HOBUX METO/iB BU3HAYEHHS HaJ-
ifiHocTi pobOTHM BOJisA B PEKMMi peasbHOTO yYacy Jae
MOJKJINBICTH MOAAJBIIUX JIOCJiIKeHb cuxodisioso-
rigHOTO CTaHy BOMisL, 0COBJIUBO MPU POOOTI B CKIALHIX
yMOBaXx.

10 MM PTYTHOrO CTOBIIUMKA. 3POCTAE TAKOXK CyMapHa co-
Hs9HA paxiarnis, Ha koxk#ai 100 M BUCOTH iHTEHCUBHICTH
paniarii 36iabmyerbes na 0,02 kan/cm? 3a XB.

JlocaifskeHHs NPOBOAMJINCH B TiPCbKUX yMOBax i3
nepernagom Bucot Big 300 go 900 m . Busnauenns dynk-
1IOHAJIPHOTO CTAaHY BOJiS B TaKMX yMOBax 3a BIIOMUM
MTOKA3HNUKOM IH/IEKCY HAIIPYKEHHS PETYAATOPHUX CUCTEM
(IH) [3].

Pesyabratu gociigxenb Haseneno B Ttabu. 1. Ilpu
TPUBAJIOCTI KepyBaHHS BO/iA 10 2-X TOAMH, HA JiJIgHKAX
JIOPIT Jie PyX IIPOXOIMB HU30BUHAMU i BucounHaMu (abco-
motHa Bucota 200-500 M Hajt piBHEM MOPSI) 3 HEBEJTUKUM U
MEPEBUIMEHHSIMU 10 25M i MTOPIBHSIHO MAJIO0 CTPIMKICTIO
iHJIEKC HATIPYIKEHHS BOJIisl KOJMBABCS y MesKax 45-63 y.o.
I3 koxHUM 36iabIIeHHAM BUCOTHOI 1mosgcHocTi Ha 100 M,
iHJIeKC HATIpy KeHHsT Y BoAis 36iabiyBaBes Ha 8-12%. Ha
HNiJSHKaX mepeBasis, 3a BUCOTHOI osiciocTi 900 M i 6isrb-
re 3pocras 10 160 y.o (puc. 1).

-

Tabnuusa

MoKkasHWKK Hanpy>KeHOCTi pOBOTH BOAIS Y Pi3HiH BUCOTHIM
NOSICHOCTi NPOXOLYKEHHSI LOPOTH

3. Lixp i 3agaya q0CHiaKeHHs

HeratuBHuil BryinB Ha QyHKIIIOHAJABHUN CTaH BOAiA
YMOB PYXY ¥ TipChKi#l MicIleBOCTi, /ie i3 3MiHOIO BUCOTHOI
MOSICHOCTI BiZAOYBAETHCS 3MiHa KJAIMATHYHUX Ta METEOPO-
JIOTIYHUX YMOB Moske ctatu npuunnoio yactux /[ TII. Me-
TOT0 pOOOTH € JOCTIIKEHHS BILIUBY YMOB PYXY Y TipChKii
MicieBOCTi Ha ncuxodiziogoTiuHMil CTaH BOMIS.

Ananis mcuxodizionoTivuHOTO CTaHy BOJisS y TpoIeci
PYXY /acTb MOJKJMBICTb BU3HAYUTH OCHOBHI YMHHUKU
SIKi BININBAIOTh HA HBOTO Y PI3HUX AOPOKHIX YMOBAaX, 110
MOJKYTh 3HM3UTHU HAAiHICTD f10ro poboTu.

4. Marepiaiu i pe3yJIbTaTi JOCTi[?KeHb

BucorHna noscHicTb — 11e 3aKOHOMipHA 3MiHA TPUPOJI-
HUX KOMIIJIEKCIiB y TOpax, 3yMOBJIeHA HacaMIepe/ 3MiHOI0
KJIiMaTHuHNX yMOB 3 BucoToto. Ha koskui 100 M 3pocTanns
BUcoTUTeMIEepaTypasHmKkyeTbesiHa0,6°C, monpu3BoAnThb
y CBOIO YEPTY /10 3MIHHU BiIHOCHOT BOJIOTOCTI Ta 36iIbINEH-
Hs onafiB. [3 KOXKHUM HNIAHATTSM Bropy, OBITpPs po3pif-
sKyeTbes, Ha KoxHi 100 M migitoMmy THCK 3MEHITYETHCS Ha

Bucorna nogcuicTts
Yac nepebysanis | [HaeKc HAPysKeHHst
NPOXO/IZKEHHA .
BO/IisT 32 KEDMOM (IH), y.o.
J10poru, M
200-300 ~ 55+14
300-400 b 64+13
400-500 T 77+13
2o
500-600 £ 82415
710 2-X TOUH =
600-700 = 94+16
700-800 g 10521
800-900 e 137419
900-1000 © 149422
200-300 ~ 7617
300-400 3 93+19
400-500 e 104+26
2o
500-600 , £ 119424
GisbIre 2-X TOANH =
600-700 = 135429
700-800 3 18335
800-900 = 225426
900-1000 © 257+41

ITpu po6oTi Boxist Gisbine IBOX TOAMH Y TipChKiii Mic-
1eBOCTI BiOyBaeThCsl 3POCTaHHS PiBHS HAIPY’KEHOCTI
PEryasiTOpHUX crcTeM oprariamy. Haitbispime TeM pocTy
IHEKCY HAIIPY’KEHHS CIIOCTEPITa€ThCA MiCId JOCATHEHH A
Bucotnoi nosicrocti 500 M.

I3 koxxuuM nepenagom Bucotn y 100 m ingexc Hampy-
KeHHs 3poctae Ha 12-20%. Y HallBUNINX MicIsAX iHIEKC
HAIPYJKEHHSI CSATAB CBOIX HANGIIbIINX 3HAYE€Hb, OTPUMaH1
pesyJIbTaTH CBifYaTh, MO BOAIl Kepyioun aBToMobineM y
TipCHKill MiCII€BOCTI, 9aCTO 3HAXOASATHCS B HATIPYKEHOMY
cTaHi.

Y ropax cyTTeBuil BUJANB Ha GYHKIIOHAJBHUHN CTaH
3MI1ICHIOE pi3Ka 3MiHA KJIIMATUYHUX 1 METEOPOJOTIUHUX
YMOB, KOJIUBaHHS aTMOC(HEPHOTO TUCKY, 3aTSKHI i 1iioMu
Ta CIIyCKU Ta BEJIMKA KiJTbKICTh KPyTUX IIOBOPOTIiB 3 06Me-
JKEHOI0 BUJIUMICTIO.

3mina mcuxodis3ioNorivHOro CcTaHy BOAis MPUBOINUTH
JI0 CIIOBIJIBHEHHS Peakilii Ha 0ToYyIo4y 06CTaHOBKY, 1[0 B
CBOIO Yepry cTa€e Hebes3meyHIM JIJIs1 TOPOKHBOTO PYXY.
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Puc. 1. 3anexHicTb iHOEKCY Hanpy>KEHHS Bif BUCOTHOI
NosicCHOCTi foporu: 1 - npu TpUBaNOCTi KepyBaHHSA [0 2-X
rOAMH Y CMOKIMHOMY CTaHi; 2 - NpW TPUMBAJIOCTI KepyBaHHS
Ginblue 2-X roguH y CNOKiHHOMY cTaHi; 3 - npu TpUBaNOCTI

nepebyBaHHs BOAISA 32 KEPMOM [0 2-X rofuH; 4 - npu

TpuBanocTi nepebyBaHHA BOAis 32 KepMOM Binblue 2-X FOAWH

5. BucuoBku

Ha ocHoBi aHani3dy MOKa3HUKIB CTaHy BOid IMPU
pyci y TipchKili MicIeBOCTi, BCTAHOBJIEHO, IO iHAEKC
HanpysKeHHst npu 36iabimenni BucoTu KoKkHUX 100 M
36imbiyeThest Ha 8-12% npu HeTpuBasoMy nepebyBaHHI
3a kepmoM. IIpu TpuBasomy KepyBaHHi y TipCbKHUX YMO-
Bax iH/EKC HAIIPY KEHHSI 301/IbIIYETHCS B CEPELHBOMY HA
12-20 (25-35 y.0.).

Haiibinbie 3pocTants iHAeKCy HANPYKEHHSA Y BOIis
CHOCTepirae€Thesl pu TpUBAJIOMy IepedyBaHHI 3a Kep-
MOM Ta TpU pPycCi AiJSHKAMU JOPIT i3 BUCOTHOIO MOSICHI-
crio OGiabire 500 M. [Tpu kepyBanHi aBTOMOGiIEM Gisblile
JIBOX TOJIMH y TipChKill MiCI[€eBOCTI, iH/IeKC HATIPY KEHH S
y BOIIB 36iIbIIYETHCA Y ABA pa3y B MOPIBHAHHI i3 110-
4aTKOM PYXYy, OTKe TpUBaJje nepeOyBaHHs 32 KEPMOM Y
TaKMX YMOBaX PyXy IPU3BOAUTH /10 IEPEHANPYKEHHS |
BTOMH, IO HETATUBHO BIIJIMBAE HA TPUBAJY IX TPOAYK-
TUBHICTb POOOTH.
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Abstract

Drivers’ errors cause a large number of road accidents. The regularities of change in psychophysiological state
of a driver in mountainous conditions have been studied insufficiently. The article presents the results of the study
of changes in psychophysiological state of a driver while driving in a mountainous region. With the change of alt-
itudinal zonation the simultaneous change of atmospheric pressure, climate and meteorological conditions occu-
rs. As an index, on the basis of which the driver’s state was analyzed, we selected the tension index of regulatory
systems. Obtained dependence of tension index on the altitudinal zonation of roads indicates that such change of
the tension index affects negatively the functional state of a driver. Long and intensive driving with simultaneous
change of climatic conditions with the altitude leads to overstrain of driver’ nervous system, and requires constant
attention that affects significantly the psychophysiological reliability of driving

Keywords: driving conditions, altitudinal zonation, tension index, reliability of driving



