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VJIK 004.942:519.248

YAOCKOHAJIEHA MMOBIPHICHA MOJIEJIb JJISA OIIIHIOBAHHS
YACY OBPOBKU ABTOMOBIJIBHOI'O TPAHCIIOPTY HA
EJEBATOPHOMY KOMIIJIEKCI
denopon M.I.l, Makapoga JI.M., k.T.H., ,Z[OI_IGHTZ, ®apionoBa T.A., k.T.H., podecop HVK®
12 3HanjonanbHuit yHiBepeuter kopalueOyyBaHHs iMeHi aamipana Makaposa
12 3YKpai’Ha, M. Mukonais
lmaximfedorov98@gmai|.corﬁljdiia.makarova@nuos.edu.Lf’aa(-;'tyana.farionova@nuos.edu.ua

Anomauia. Posenanymo npobaemy — oyiHw8aHHsA — uacy  00OpOOKU  a8MOMOOIIbHO20
MpaHCNopmy HaA eNe6amopHOMYy KOMNIEKCi. YOOCKOHaneHoO UMOSIpHICHY MoOenb O
OYIHIO8AHHA Yacy 00pOOKU a8MOMOOINbHO20 MPAHCNOPMY HA €e1e6AMOPHOMY KOMNIEKCi 3a
PAXYHOK  3ACMOCY8AHHA HOPMALi3YI04020 nepemeopenus Jlxconcona. ILle odae 3mozy
nioguwumu 00CMOBIpHIiCMb OYIHIOBAHHA 4acCy 00POOKU aABMOMOOIILHO2O0 MPAHCNOPMY 8
NOPIGHAHHI 13 3ACMOCYBAHHAM NONONHCEHb MeEOPii MACO8020 00OCTY208)8AHHS.

Knwuoei cnoea. iimosipnicna Mmooenvb, uac 00poOKU aABMOMOOINILHO2O MPAHCHOPMY,
en1e6amopPHUll KOMNAEKC; HOPMANi3yloue nepemeopents, nepemeopens J[oHcoucona.

Berynna wacrtuna. Ha MibKHApogHOMY arpapHOMy PHHKY 3€pHO IPOJOBKYE 3aHIIATHC
CTpaTeriyHO BAXXJIMBUM TOBapOM, KM 3a0e3ledye He TUIbKH IPOJOBOJIBYY OE3MEeKy, ale TaKoX €
CTabLTLHUM JKEPETIoM JTOXO/iB arpapiiB B cBiTi. CBITOBe BUPOOHHUIITBO 3€pHA 30epiracThcs Ha PEKOPIHO
BHCOKOMY PiBHI, IEPEBUIIMBIIH [TOKa3HUKH ITOMEPEIHLOr0 oKy Ha 2,1%,a60 55,7mitH ToHH [1].

Y 2018/19mapkeTHHIOBOMY Ce30HI YKpaiHa BCTAaHOBWJIA PEKOPJ — MOCTaBHJIA HA CBITOBHIA
punok 49,7 M T 3epHa. e Ha 26,1%06inbme B nopiBHsHHI 3 2017/18MapKkeTHHIOBIUM POKOM [2].
3pocTtaHHsi 00cCsTiB BUPOOHHWIITBA 3€pPHA Ta MOTO EKCHOPTY, MOKE 3HAYHO TMOJIMIIUTH TMO3MUIIT
VYkpainu Ha cBiTOBiH apeHi. Taka MO3UTHBHA TEHJEHIIS MOJIMIIUTD TAKOXK 1 €KOHOMIYHI TIOKa3HUKH
KpaiHH, aJpKe 3HaYHa YaCTHHA EKCIIOPTHOI BUPYUKH € 3aCIYTOI0 arpapHOrO KOMILIEKCY.

BaxnnBoio CKIa70BOI0 YaCTHHOK 3€PHOBOTO PUHKY € TaK0X HeoOXinHa iH(pacTpyKTypa
30epiranHs 3epHa. CydacHHA eIeBaTOPHUN KOMIUIEKC € CEPTH(IKOBAHUM 3€PHOBUM CKJIAJIOM, SKHI
MpU3HAYCHUH I 3aroTiBii 1 30epiraHHs BEMKHUX MApTid 3epHA TPUBAIMK MEPIOJ 4acy, a TaKOXK
JIOBEJICHHSI MOTO 10 KOHAMIIHHOTO cTaHy. EneBaTOpHHMII KOMIUIEKC CKIANa€ThCsl 3 TEXHOJIOTIYHOI
NOTOKOBO{ JiHII mpuilomy, 0oOpoOKH, OYMILIEHHS, CYIIKM, 30epiraHHs 1 BiJBaHTa)KEHHS 3€pHA.
Haituacrimne nist TpaHCIIOPTYBAaHHS 3€pHA BUKOPUCTOBYIOTH aBTOMOOUIBHUHN TPAHCIIOPT.

Cepen mpobneM 3epHOBOTO PHHKY MOKHA BUAUTUTH TaKOX SIKICTh JIOTICTHKH, IIBUAKICTD i
BapTICTh OOpOOKH aBTOMOOUTBFHOTO TPAHCHOPTY, SKUM NpuOyBae Ha eNeBATOPHI KOMIUICKCH.
30upaHHs 3epPHOBUX KYJIbTYP HOCUTH CE30HHHI XapakTep, TOMYy Y 0OMEKEeHUI Jac BelMKa KiTbKiCTh
aBTOMOOIJIBHOTO TPAHCHOPTY NMpHOyBa€ Ha €NeBAaTOPHI KOMIUIEKCH 3 METOI0 BHBAHTAXKEHHS 3€pHA,
BHACJIIIOK YOr0 BUHUKAIOTh YEPTH, MPOCTIi TPaHCIIOPTY i CymyTHI 30uTKH [3].

B sKxocTi BUpilIeHHS BHIEO3HA4YEHOi MpoOJIEMH MOKHA HA3BaTH BIIPOBA/KECHHS CHCTEMHU
aBTOMAaTHU30BAaHOTO YIPABIIHHSA AaBTOMOOITBHUM TPAHCIIOPTOM Ha €JIE€BATOPHOMY KOMIUIEKCI, IO
3a0e3MneynTh OUIbII PIBHOMIPHE PO3MOJUICHHS HAaBAaHTAKEHHS! MK MOTOKOBUMHU JIIHISIMH MPHHOMY
3epHa Ta 3MEHILEHHS Yacy 0OpOOKU aBTOMOOIIEHOTO TPAHCIIOPTY Ha €JIeBATOPHOMY KOMILIEKCI.

Line poboTu: ynocKoHaNeHHS HMOBIPHICHOT MOJeNi Uil OLHIOBaHHS dYacy OOpoOKHU
ABTOMOOUTBHOTO TPAaHCIOPTY Ha EJIEBaTOPHOMY KOMIUIEKCI 3a pPaxyHOK 3acTOCYBaHHSI
HOPMAaJIi3yl04uoro nepeTBopeHHs J»KoHcoHa.
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OcHoBHa 4actuHa. OOpoOka aBTOMOOITBHOTO TPAHCIIOPTY Ha €JIEBATOPHOMY KOMILIEKCI
3a3BUYall PO3TIAAAETHCS B paMKax Teopii MacoBOro OOCIyroByBaHHS, a MOJENi Ta METOIU IJis
OIIHIOBaHHS 4Yacy OoOpoOKH aBTOMOOIJIBHOTO TPAHCIIOPTY, SIKi 0a3ylOThCS Ha IMOJIOKEHHSX Teopii
MacoBOTO OOCIyroByBaHHS, MOTPeOYIOTh BUKOPUCTAHHS EKCIOHEHI[IaIbHOTO 3aKOHY PO3MOJILITY
BUITAJIKOBOI BEIMYMHHU. AJIE eMITIpUYHI JIaHI Mpo 4Yac OOpOOKH aBTOMOOIIBHOTO TPAHCIIOPTY HE
3aBXIM  BIANOBIZAIOTh EKCIIOHEHI[AJLHOMY 3aKOHY po3moaity [4], 1o  yHEMOKJIHBIIOE
BUKOPUCTAaHHS HAWMPOCTINIOI MOJETl CHCTEeMH MacOBOTO OOCIYrOBYBaHHS 4epe3 BiJCYTHICTH
HEOO0X1/1HOT JOCTOBIPHOCTI OTPUMAHUX PE3Y/IbTaTIB.

JUis ynockoHaleHHsT MMOBIpHICHOI MOJElNi OIIHIOBaHHSA 4acy OOpoOKHM aBTOMOOLIBHOTO
TPAHCIIOPTY HA €JIEBATOPHOMY KOMIUIEKCI HEOOXiTHO 3pOOUTH HACTYITHI KPOKH.

1. BukoHaTu HOpMami3alil0 EMIIPUYHMX JaHUX TMpo Yac 0OpoOKM aBTOMOOIIBHOIO
TPAHCIIOPTY Ha €JIEBATOPHOMY KOMILIEKCI.

B sxocti HOpMali3yrouoro TEpeTBOPEHHS MO)KHAa BHKOPUCTOBYBAaTH  HaMmpocTimii
NIEPETBOPEHHS Ha OCHOBI JIECSITKOBOTO ab0 HaTypaisHOTO Jorapudmy, neperBopeHHs bokca-Kokca
abo meperBopeHHs JlkoHcoHa. B maHiii poOOTI B SKOCTI HOPMAJi3ylHOuOro IEPETBOPEHHS OYII0
o0paHo nepeTBopeHHs [I>KOHCOHA, 3arajbHUI B SKOTO HaBEJCHO Y [5]:

z=y+nh(X,¢,A);n>0;—0c0 <y<oo;A >0;—0 < <00, (1)
7€ Z — HOPMOBaHa HOPMAaJBHO PO3IOJiIEHA BUMAJKOBA BEJIMUYUHA; Y, 1), ¢, A — IMapaMeTpu
IIEPETBOPEHHS; X — BUIIAJIKOBA BEJIIMYMHA, 10 HOpMaIi3yeThes; h — QyHKIsA eBHOT ciM’ 1 po3moaiay
JlxoHCcOHa: §, S5 a00 Sy, KA 00MpPAETHCSA BUXOMYH 13 3HAYCHb KBaJpara aCUMETpii A? i eKcIIeCy €
BUOIPKU EMITIPUYHUX JaHUX 3a (HOpMYJIOK0, HaBeIeHO B [6]. 3HaueHHS MapaMeTpiB MepeTBOPEHHSI
JIxoHCOHA vV, 1, @, A 3HAXOUMO 32 JOTIOMOT'OI0 METO1Y MaKCUMAJIbHOT MPaBOMOAIOHOCTI.

B pesynbpTari MiACTAaHOBKM NapaMeTpiB IMEpPEeTBOpPeHHS y (opmyny (GyHKIIT IIIIBHOCTI
WMOBIpHOCTI Il BiAMOBiMHOT ciMi posmoaimiB JI>KOHCOHa OTPUMYEMO (YHKIIIO MIIIILHOCTI
HMOBIPHOCTI PO3MOIiTYy Yacy 0OpoOKH aBTOMOOIIHFHOTO TPAHCIIOPTY HA €71€BATOPHOMY KOMILIEKCI.

2. Bwus3HauWTH JOBIpYl IHTEpPBAJIM TOYKOBHX OIIIHOK CTAaTHCTUYHUX MOMEHTIB IS
HOPMaJTi30BaHOI BUIAIKOBOT BEIMYMHH.

TouKkOBUMH OIIHKAMH MAaT€MAaTHUYHOTO CIIO/IBAHHS 1 CEPEeIHBLOKBAIPATHYHOTO BIAXUJICHHS €
BUOIpKOBE cepelHe 1 BHOIPDKOBE CepeIHbOKBAJIpaTUYHE BIAXWICHHS BIANOBIAHO. Y pasi
HOPMAJILHOTO 3aKOHY pO3MOJUTY BH3HAYCHHs JOBIPYMX IHTEPBATIB CTATUCTUYHMX MOMEHTIB
BUKOHYIOTh, BHKOPUCTOBYIOUHM TpaIWIiiHHUN crocid: Ha ocHOBi t-posmoxiny CThiofeHTa a7
MaTeMaTUYHOTO CIOAIBaHHS 1 Ha OCHOBI1 PO3MOALTY )(2 [Tipcona st cepenHbOKBAJPATUYHOTO
BIJIXWIJICHHSI, HaBeICHHI B [7].

3. BukoHaTH niepeTBOpEHHS, 3BOPOTHE JI0 HOPMAJTi3yI04Oro.

3BOPOTHHUM TIEPETBOPEHHAM 110 iepeTBoperts (1) e HacTymHe:

x:¢+)\h_1(z,y,r|);r|>O;—oo<y<oo;)\ >0;—c0 <P <oo, (2)
ne ht — ¢byHKI1Ig meBHOI ¢iM' 1 po3noainy [[oHcoHa.

4. OtpuMaty JIOBIpYi IHTEPBAIM CTATUCTUYHUX MOMEHTIB MOYATKOBOI BHITJIKOBOI BETUYUHHU
yacy 0OOpoOKM aBTOMOOUIRHOTO TPAHCIOPTY Ha €JIEBATOPHOMY KOMIUICKCI, sKi 0a3yloThCcs Ha
HEePETBOPEHHI, 3BOPOTHOMY JI0 HOPMaIi3yro4oro (2).

B pe3ynbraTi BUKOHAHHS IIMX KPOKIB OTPUMAEMO YIOCKOHAJIEHY WMOBIpHICHY MOZENb VIS
OLIIHIOBAaHHS Yacy 0OpoOKH aBTOMOOULIBHOTO TPAHCIIOPTY Ha €JI€BAaTOPHOMY KOMIUIEKCI 32 paXyHOK
3aCTOCYBaHHSI HOPMaJIi3yI04uoro rnepeTBopeHHs J»KOHCOHa.

BucHoBKM. VYIOCKOHAJIEHO MMOBIPHICHY MOJENb Ui OLIHIOBaHHSI 4Yacy OOpoOKu
ABTOMOOIILHOTO ~ TPAaHCIOPTY Ha E€IEeBAaTOPHOMY KOMIUIEKCI 3a paxyHOK 3aCTOCYBaHHS
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HOPMaJi3ylouoro nepeTBopeHHs J>KOHCOHa, 0 1a€ 3MOTY MiABHIIUTH JOCTOBIPHICTH OI[IHIOBAaHHS
yacy 0OpOoOKHM aBTOMOOUIBHOTO TPAHCIOPTY B IMOPIBHSAHHI 13 3aCTOCYBaHHSAM ITOJIOKECHB TEOpii
MacoBOT'0 OOCIYrOBYBaHHS. 3a paXyHOK BIPOBA/KEHHs BiAMOBIAHOTO MPOTPaMHOrO 3a0e3meueHHs
MOJKJIMBO 3a0€3MeYUTH OLIbII PIBHOMIpHE PO3MOIiICHHS HABaHTAXKEHHS MK MMOTOKOBHMH JIIHISIMH
npuiioMy 3epHa Ta 3MEHIIEHHS Yacy OOpOoOKM aBTOMOOUIBHOTO TPAHCHOPTY HAa €JIEeBATOPHOMY
KOMILJIEKCI.
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Maksym Fedorov, Lidiia Makarova, Tetyana Farionova
Improved probabilistic model for estimating the processing time of automabile transport on
the elevator complex

Abstract. The problem of estimating the processing timeutbraobile transport on the elevator
complex is considered. The probabilistic model stingating the processing time of automobile
transport on the elevator complex allocation usilwinson’'s normalizing transformation has been
improved. This allowed to increase reliability oftienation the processing time of automobile
transport in comparison with the application of {m®visions of queuing theory.

Keywords: probabilistic model; processing time of automobtl@nsport; elevator complex;
normalizing transformation; Johnson transformation.

®enopos M.U., Makaposa JI.H., ®apuonona T.A.
YcoBepuieHCTBOBAHHASI BEPOATHOCTHAS MOJeJb /JIsi OLEHMBAHMS BpeMeHH O00padoOTKHU
aBTOMOOMJILHOI'O TPAHCIIOPTA HA 3JIEBATOPHOM KOMILIEKCe

Annomauyun. Paccmompena npobnema OyeHUusauus 8pemeHu o00pabomxu asmomoOUIbHO20
MPAHCNOPMA HA 91e8AMOPHOM KOMNJIEKce. YcoepuieHcmeo8ana 6eposimuoCmuas mooelb 0s
OYeHUBAaHUs 8pemMeHU 00paboOmKU aA8MoOMOOUILHO20 MPAHCNOPMA HA JIe8AMOPHOM KOMNIEKce 3a
cuem NpUMeHeHUsT HOPMATUUPYIoue20 npeoopaszo8anus JJicoHcoHa. Dmo no3eojisem NoGblCUmb
00CMOBEPHOCMb OYEHUBAHUS 8peMeHU 00pAOOMKU a8MOMOOUTLHO20 MPAHCNOPMA NO CPABHEHUIO C
npUMeHeHUueM NOLONCEHUL MeOPUU MACCOB020 OOCIYICUBAHUSL.

Knrwuegwvle cnoea. seposmnocmuas mooenv, epems 06pabomku agmomoOuIbHO20 MPAHCHOpma,
9/1€8aMOPHYILL KOMNIIEKC; HOPMATUu3upyoujee npeobpasosanue; npeobpasosanue JHcoHCOHA.
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