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Mexanixo-mexuonociuni cucmemu ma KOMHIEKCU

COBEPHIEHCTBOBAHHUE PECYPCOCBEPETAIOIINX TEXHOJIOT U1 HA OCHOBE
HNHOPOPMAIIMOHHO-YIIPABJISIIOHIUX CUCTEM OIIEPATOPOB INIOJIBKHOI'O COCTABA

Bsljies1eHbl OCHOBHBIE BOIIPOCHI COCTABIICHHMSI [UIaHa-rpadiKa MPOM3BOJCTBA BATOHOCTPOUTEIBHBIX IIPEIPHSATHI HIIM [OJrOTOBKH BarOHOB OIIEPaTO-
POB HOJBHKHOTO COCTaBa K MOTPY3Ke HAa KOPOTKHIT MEPHOJ KaXKJ0H U3 3aINIAHUPOBAHHBIX HA BBIITYCK HOMEHKJIATYPHOH MO3MIMH 110 POJaM BaroHOB
MOJIBIKHOTO cocTaBa. [Ipe/sioxkeHa Mojienb ONpe/eIeHUs MOTPEOHOro MapKa BaroHOB, KOTOpas MMOCTPOCHA KaK JBYXATallHas MOJEIb CTOXacTHYe-
CKOTO IIPOrpaMMUPOBAHHsI Ha CETH JKEJIE3HBIX J0POr YKPaHHbI, YUYHTHIBAOLIAs, B OTIMYHE OT CYIIECTBYIOLICH, IeQUIUT TapKa BarOHOB WJIM HX W3-

JIMILIEK MPH CHaJie TPY30HOTOKOB.

KaroueBble c10Ba: nHGOPMAMOHHO-YIPABIIAIONIAs CHCTEMa, ITaPK IPY30BBIX BATOHOB, OIEPATOP MOABIDKHOTO COCTaBa.

BBenenune. B nHacrosiee BpemMs METOMOJIOTHS HC-
CJIC/IOBaHUS pecypcocbeperaromunx TEXHOJIOTUI
JKEIIE3HOIOPOKHOTO TPAHCIOPTa YKpaWHBI HarpaBlieHA
Ha OpTraHM3aIlMIO TEPEeBO30YHOTO IMpoIlecca HAa OCHOBE
EnunHoi aBTOMaTU3MPOBAHHOM CUCTEMBI YIIPABIIEHUS TPY-
30BbIMH TiepeBo3kamu  Ykp3ammsHblm (ACK BIT Y3-E).
OpnHako, HEe YYUTHIBACTCSI KOOPAMHAIMS TEXHOJIOTHIECKHUX
MIPOLIECCOB  KOMITAHHMH-OIIEPaTOPOB TIOJIBIDKHOTO COCTaBa,
IPEANIPUATUNA-II0CTABILUKOB, IPY300TIPAaBUTENIEH, CTaHLUN
NOrpy3KH, (POPMUPOBAHUS, MOIMYTHBIX TEXHUYECKHX CTaH-
UM, CTaHUMI BBITPY3KM WIM NEpelaud Ha APYTrue BUIbI
TpaHCIIOPTA, rpy30rnoiyJarenei, TPEIPUS THI-
noTpeduTeNnel, eKCIUTyaTallMiOHHO-PEMOHTHBIX — TPEIIpH-
SITHH, TIPEK/IE BCETrO MCTIONB30BaHMSI BATOHHBIX ITApPKOB.

Pazputne ACK BII V3-E Ha xenme3HBIX moporax
YkpanHbI 00ecrieunBaeTCs BHICOKAM YPOBHEM HACHIIICH-
HOCTH CPEIICTBAMH aBTOMATH3allMU BCEX YPOBHEH yIpas-
JeHus YKP3aJU3HBIIN OT PYKOBOISIINX CTPYKTYp K pa-
0604YMM MecTaM JIMHEHHOTO yPOBHA. DTO MOATBEPKIACTCS
teM, uTo ACK BII V3-E cereBoro u Jopo>kKHOTO YpOBHEH
obecrieunBaeT aBTOMATH3MPOBAHHOE HH(POPMAIIMOHHOE
obOcnyxuBanue moutu 92% mnoTpeOuTenei KelIe3HO10-
poxubIX yeuyr [1, 2]. OnHako, pa3BUTHE pecypcocoepe-
KAIOUIMX TEXHOJOTMH Ha OCHOBE HMH(OPMALMOHHO-
YIPaBISIFOIIMX CHUCTEM KOMITaHWH-OIIEpPaTOPOB IOBHIK-
Horo cocraBa (MYC KOIIC) eme ne 3aBepmeHo. UYC
KOIIC B03MOXHO peannpoBaTh Ha OCHOBE HCIIONB30Ba-
HUS TEOPHH CIOXKHBIX CHCTEM M TPEACTABIATH OO0
PACIIMPEHHYIO JIOTUCTHYECKYIO CHCTEMY C Y9aCTHEM IIpea-
TIPUATHA-TIPOU3BOJUTENEH,  MPEANPHUATHH-TIOTPEOUTENEH,
TIPEANPUSITHNA MPEIOCTABIIIONINX JKEJIE3HOIOPOKHBIE YCITy-
Y ¥ IPYTUX BUIOB TPAHCIIOPTA B y371aX.

Takoe uccnenoBaHne pecypcocOeperaromux TeXHo-
JIOTUM JaCT BO3MOXKXHOCTDH YHPABJICHUSA TCXHOJIOTMYCCKU-
MH TIPOLIECCAMU PETMOHAJILHBIX OTPAaCEeBBIX KOMIAHUM,
0CcO00EHHO, B TOPHO-ZOOBIBAIOIIEH M METaJUTypru4ecKon
MIPOMBIIUICHHOCTH OOJBLIMX TTOJMIOHOB TPAHCIIOPTHOM
cucremsl ([oubacc - [Ipumaenposse - JJonbace, [TonTas-
ckuit I'OK - EBpomnetickue norpeburenn - ITonraBckwmii
I'OK, Kpusoii Por - mopckue moptsl - Kpusoit Por u ap.,
B T.4. IPH OPTaHM3ALUH MTEPEBO30K MACCOBBIX M IIEHHBIX
Tpy30B KaK B T€UEHHE roJia, TAK U B IEPHOJBI CE30HA).

AHaJIM3 JUTEPATYPHBIX JAHHBIX U MOCTAHOBKA
npo6seMsbl. B pabotax [3, 4] npu opraHusaiuu nepeBo-
30K HE JOCTATOYHO PAacCMOTPEHBI Pa3BUThIE HH(OPMAIH-
OHHBIE TEXHOJIOTHH, C IOMOIIBIO KOTOPBIX BO3MOKHO
00ecIeunTh Pa3BUTHE KEJIE3HOIOPOKHBIX YCIYT MOJIB30-
BarensiM. B kHurax [4, 5] paccMOTpeHa JIOTUCTUKA Tepe-
BO30K, OJHAKO HE TOJHOCTBIO YYTEHBI MEXTOCyHapCT-
BEHHBIC TIEPEBO3KH JKEIC3HOAOPOKHBIM TPAHCIOPTOM

KOMITAaHMH-0TIepaTOpOB IOJIBIKHOTO cocTaBa. B paborax
[6 — 10] u3noXeHbl OCHOBHBIE MOAXOJIbI K OpraHU3alHUU
MIEPEBO30K, OJJHAKO HE PACMATPUBAETCS] OPTaHHU3ALMS Tie-
PEBO30K Ha OCHOBE MH(OPMAIIMOHHO-YIPABJISIOMINX CHC-
TeM KOMIIaHUM onepaTopoB. PaccMoTpeHHE yKa3aHHBIX
paboT mokaseIBaeT, uro mpobdiema cozganus MY C KOIIC
JIOJDKHA YYWTHIBATh PAa3BUTHE JIOTHCTHUECKUX CHCTEM, B
T.4. pa3JINYHBIX BUJIOB TPAHCIIOPTA.

Llens ¥ 3aaun HCCIIEOBaHUS — COBEPILEHCTBOBA-
HHE METOJIOJIOTHH HCCIIEJOBAHUSI PECYpPCOCOePEKArOIINX
TEXHOJIOTUIl Ha OCHOBE HMH(OPMAIIMOHHO-YIPABIISIOIINX
CHCTEM KOMIIaHMH OIEepaTOpOB IIOJIBI)KHOTO COCTaBa
(1YC KOIIO).

OcHoBHast 4acTb. JKenesHOOOpOXKHBI TpaHCHOPT
EBporeiickoro coro3za mMeer a0i0 OoKoido 16% peiHKa
BHYTPEHHHX TPY30BBIX IepeBo30K. Ha aBTOMOOMIBHBIE
nepeBo3ku npuxoautcs oombme 70 % Bcex TPy30BBIX -
ToHHO-KIJIoMeTpoB [1]. benas kaura TpancmopTa - MOJH-
TUYECKHE MHUIMATHBBI HAIEJICHHBIC HA YIOBJIETBOPEHHE
CIpoca B YCJIOBHSX IOBBIMIEHHS MOOMJIBHOCTU MHapKOB,
COXpaHCHHUE U MPUBJICUCHHUEC HOBBIX O6'I)CMOB TNEPEBO30K,
obecrieueHne 0E30MACHOCTH HJIEMEHTOB TPaHCIIOPTHOU
nHQpPaCTPyKTyphl, HEOOXOAUMOCTH MepexoJa Ha «3eje-
HBIE» BHJIBI TPAHCIIOPTA (M3 aBTOMOOMILHOTO TPAHCIIOPTa
Ha KEJIE3HOLOPOKHBIN ).

OmHMM W3 HampaBICHUH TEXHHYECKOTO pedopMHu-
POBaHHS JKEJIE3HOJOPOKHOTO TPAHCIIOPTA - W3MEHEHHE
TEXHOJIOTHH, CHCTEM B3aMMOJICHCTBHS C IOJIb30BATEISIMU
KEJIE3HOJIOPOXKHBIX yCIyI, ONEepaTopaMu IOABHKHOTO
COCTaBa M NPUMEHEHUE HOBBIX MHCTPYMEHTOB YIpaBJic-
HUSI pecypcocOepexaroluM TEXHOJIOTUIMH Ha OCHOBE
MH(OPMALIMOHHO-YIIPABIISIOIIUX CUCTEM KOMIIAHUWI Ore-
pPaTopoB MOABUIKHOIO cOCTaBa. 1IpUunHBl yCOBEPILIEHCT-
BOBaHUSI OPraHU3alMOHHO-TEXHOIOTMUECKONH MOJIENTH UC-
MOJIb30BaHMS TPY30BBIX BAaroHOB pa3zHOM (opmbl cobcT-
BEHHOCTH Ha JKeJNIe3HBIX JI0porax YKpauHbl 00yCIIOBIEHBI
TEM, YTO Ha MH(PACTPYKTYPHOM IPOCTPAHCTBE YKp3a-
JIM3HBILM TTPOMCXOANT B3aUMOAEHCTBUE OONBIIOTO KOJH-
YecTBa YYAaCTHHKOB PBIHKA: JKEJIE3HBIX JIOPOT, ONeparTo-
POB HIEPEBO30K, BIIAEIBLEB MOJBIKHOTO COCTaBa, Baro-
HOPEMOHTHBIX NPEANPHUATHH, HHYPACTPYKTYPBI, KOOPIH-
Halus BCEX yYaCTHUKOB IEPEBO30YHOTO IMpoliecca Ha Oa-
3€ eIMHBIX TPeOOBaHMUI 110 OpraHU3alMy IIEPEBO30K.

HawuGornee cioXHO 0OCTOUT JIENIO C MPUHITHEM pe-
LICHUM, KOTrJa peub UAET O MEPONPUATHUSAX, OIbITA B IIPO-
BEJICHUH KOTOPBIX elle He cymiecTByeT. [Ipu cocrasie
HUM TIEPCHEKTHBHOTO IUIaHA Pa3BUTHS IapKa BaroHOB
KOMITaHUH-0TIepaTOB TOABM)KHOTO COCTaBa Ha HECKOJIBKO
ner Brepen. I1py mraHMpOBaHUM TPUXOANTCS OMHPATHCS
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Ha OO0JbIIOE KOJIMYECTBO JAHHBIX M IAPAMETPOB MPOH3-
BOJICTBEHHBIX MPOrpaMM M IUIAaHOB IIEPEBO30K TIPY30B,
KOTOPbIC HE OTINYAIOTCA yCTOﬂ‘iHBOCTLIO, OTHOCAIIHUXCS
HE CTOJIbKO K IIPOIUIOMY OIBITY, CKOJIBKO K IPEIBUIMU-
MoMy Oynyiiemy. BriOpaHHOe pelieHre JOIDKHO, 10 BO3-
MOJKHOCTH, TapaHTHPOBATh OT OIIMOOK, CBSI3aHHBIX C He-
TOYHBIM ITPOTHO3UPOBAHUEM, U OBITH JOCTATOUHO S deK-
THUBHBIM JUIS IIUPOKOTO Kpyra ycioBuid. [ns oGocHOBa-
HUSI TAKOTO PEIICHMS BBIMOJHIETCS CIOXHAS CHCTeMa
MaTeMaTH4ecKHX pacuyeTroB. B TakoMm cmydae, MOXeT
OBITh HEOOXOOMMO IpeHeOpedh TOYHOW OIIEHKOH M WC-
M0Jb30BaTh ANNPOKCHMAIMIO MPUTOJHOCTH, KOTOpas
crocoOHa ObITh BEIMHCIeHa () PEKTUBHO.

BooOuie, uem cioxHee OpraHM3yeMoe MepOomnpus-
THC, YEM OoJIbIIIE BKJIaJAbIBACTCSA B HETO0 MaTCpHAIbHBIX
CPE/ICTB, YEM IIMPE CIEKTP €ro BO3MOXHBIX IOCIEICT-
BUH, TEM MEHEE JIOIyCTHMBI PEIICHHUS], HE ONUPAIOIIUECs
Ha Hay4HBIH pacyeT, ¥ TeM OoJblee 3HaYeHUE T10JTydaeT
COBOKYIHOCTBH Hay4YHBIX METOIOB, [TO3BOJISIOIINX 3apaHee
OLICHHUTh TIOCJEICTBUS KAXIOTO pEIICHHs, 3apaHee OT-
OpOCHUTH HEIOIMYCTUMbIE BapHAHTHI M PEKOMEHIOBATh TE,
KOTOpBIE TIPECTABISAIOTCS Hanboee y1auHbIMH.

IIpakTHKa MOPOXXKIAET BCE HOBBIE M HOBBIE 3a7a4H
ONITHUMU3AIMU TIPUUEM HX CIOXKHOCTb pacTeT. Tpedyrorcs
HOBbIE MAaTEMAaTHYECKHE MOJIEIM M METOIbI, KOTOpBIE
YUYUTBIBAIOT HAJIMYHUEC MHOI'UX KPUTECPHUCB, IPOBOIAT IJI0-
OaJbHBIA MOWCK onTUMyMa. [IpuMeHeHHe armpokcuma-
WU MPUTOJAHOCTH MOXKET CTAaTh OAHUM U3 HaI/l60ﬂee MHO-
roo0enamonyx MOJAX00B, MO3BOJISIOMNX O0OOCHOBaHHO
pemars CI0XHBIE 3a7a4d PealbHOM JKU3HH C MOMOIIBIO
TEHETHYECKUX aJlTOPUTMOB.

Pemenne 3amay noBbimeHns 3)(HEKTHBHOCTH TIepe-
BO30K B OOJIBIIICH CTEIIEHN 3aBUCHUT OT YETKOCTH B3aUMO-
JIEHCTBUS W KadyecTBa PabOTHI HE TOJNBKO CIyXO0, CTPYyK-
TYPHBIX TIO3Pa3AEICHUN JKEJIE3HBIX AOPOr U OIepaTop-
CKHX KOMIIaHM-BIaaenblieB BaronHoro mapka (KOIIC),
HO U C YUCTOM HU3MCHCHHUSA CUCTEMbI ONICPATUBHOI'O IlJIa-
HHpoBaHus nepeBo3ok Ha 6aze MY C KOIIC. Uuctpymen-
TOM OIIEPATHBHOIO IIJIAHUPOBAHHUS IIEPEBO30K I'PY30B B
rapke coOCTBEHHBIX BAaroHOB ONEPAaTOPCKHX KOMITAHHH
SIBIISIeTCs! TUIaH-Tpaduk paboThI 1MoJIb30BaTENEH KeEJIe3HO-
JIOPO’KHBIX YCIYT U BaroOHOCTPOUTEIBHBIX MPEIIPHITHH.
OH periaMeHTHPYeT CPOKH BBINYCKa KaK TNPOAYKIHMH
NPEANPUATUI-OTIPABUTENEH, TaK M MOCTPOMKY BaroHOB
BaroHOCTPOHUTENBHBIMH TpennpustusiMu. Ero moctpoe-
HHUE NPeACTaBIsIET cO00H MHOTOBAapHAaHTHYIO 3a/ady, pe-
IIaeMyl0 C y4eToM OO0ibImIoro obbeMa HOPMATHBHOM,
IUTAHOBOW W y4YeTHON MH(OpMAIUH, a TakXke psaa orpa-
HUYEHUH M JOTOJNHUTENbHBIX ycnoBui. CyTh 3a1auu 3a-
KIIIO4acTCA B TOM, lITO6I:-I COCTaBUTL IJId pacCMaTuBac-
MOHW TEXHOJOTMYECKOW cTajuu 00paboTKH IuIaH-TpaduK
MIPOM3BO/ICTBA BArOHOCTPOUTENBHBIX IPEANPHUATHA WIN
noarotoBku BaroHoB KOIIC k morpyske B KaJeHIapHOM
paspese Ha KOPOTKHMHA MEpUOA MO KaXKAOW U3 IJIaHUpYe-
MBIX Ha BBIITYCK HOMEHKJIATypPHOH MMO3HIIUH IO POAaM Ba-
TOHOB TTOJIBH)KHOTO COCTaBa.

IIpu moctpoenunn miaHa-rpaduka paborsr KOIIC B
Ka4eCcTBE KPUTEPHs ONTHUMAIBHOCTH MPUHUMAETCs 00513a-
TENBHOCTD BBINIOJIHEHHSA CTPYKTYPHBIM IOJpa3AeIeHHEM
NPEANPUATHS B KaKIOM U3 IIJITAHUPYEMBIX KOPOTKHX ITe-
PHOJIOB cCrie(PHUIMPOBAHHON MOJEIU TPOU3BOACTBA U
IMOATOTOBKM BAaroHOB K MNEPEBO3KaM IIpHU YCJIOBHUHUU, YTO
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MIPOMU3BOICTBEHHBII MPOIIECC OAHOTO POJa BarOHOB MPO-
TEKaeT B yCTOWYMBOM HJIH OJIM3KOM K HEMY PEKUME
I'y+a
{[iPir—izﬂJ—)O ’ M
=1 y=Iy
C yuerom obecreuennss KOIIC HopmaTHBHBIM
YPOBHEM NOTPEOHOTO Mapka BaroHOB 10 POAY HMOIBHXK-
HOTO cocTaBa (TpyIIle BaroHHOTO IapkKa) B3anMO3aMme-
HSEMBIX TO3UIMH, YTO HEOOXOANMBIE TTO3UIUN CBOEBpE-
MEHHO 3aITyCKaroTCs B IPOU3BOJICTBO. Mo/eNb NMeeT BUI

u

> (iPi,—iz;']—iP; Cp> 11} @

i=1 y=ry

rie P.

ir o0BeM I'py30B, HYKAAOMUXCSA B IEPEBO3KE, U

BBIMYCKA MOTPEOHOr0 Mapka BaroHOB 110 oy [ B IUIa-
HUPyEMBIE CyTKH T ; Z, - IMEIOLUMIICS TapK BArOHOB 110
POy BaroHOB Ha CTAaAWM IPOU3BOACTBA Y ; 7=12, ...,
- NIIaHUPYEMBIE CYTKH; y :FH,(FH +1),...,(FH +a) -

CTaIu¥ MPOU3BOJCTBA TPY30B, HYKIAIOIINXCS B IIEPEBO3-
Ke, ¥ MOTPeOHOro MapKa BarOHOB, HAYMHAS C HIDKHEH
I'paHHIIBI KOHKYPEHTOCIOCOOHOCTH C JeTalu3aleid 1o
poza BaroHOB I Ha PacCMaTPHBAEMOMN TEXHOJIOTMYECKOM

cramun (1) no (I, +a); P” - 06bem rpysos, Hyx-

T
JAIOIIMXCA B IEPEBO3KE, U OTPEGHOTO Mapka BaroHoB i,
KOTOpBIE TEPEXOIAT C MpeapLayliero nepuona 7 ; 1 B -
BEPXHsIS TPaHMIA IIPOM3BOACTBA TPY30B, HYKIAFOLIMXCS
B IIepEBO3Ke, U MOTPeOHOro Mapka BaroHOB 1 ; C, - IeHa
BaroHa IJIAHUPYEMOI'0 poja IOTPEOHOro Iapka BarOHOB
I;i=1,2,..,u - B3aHMO3aMCHICMBIC TIO3HUIINH, XapaKTe-

pu3ylomuecs KOHCTPYKTHMBHOW M TEXHOJIOTHYECKOH Of-
HOPOAHOCTBIO, OJAMHAKOBOM CTPYKTYpPOM TPYIOEMKOCTH,
OJIMHAKOBBIMH TPYAOBBIMH 3aTpaTaMiu, OObEANHEHHBIC B

oany rpymmy; 11 , - BEJIMYMHA HOPMATHBHBIX 0GBEMOB

IPY30B U HOTPEOHOrO MapKa [0 POy BaroHOB )/ .

IlockonmbKy TpoLec MEPEeBO30K B MApKe BaroHOB
KOIIC npexncraBnser qUHAMHUYECKOE SIBJICHUE OTIPEe/ICHNE
napka BaroHoB KOIIC 3aBucuT oT uX MpOU3BOACTBA, MPO-
1[ecC MPOU3BOACTBA BarOHOB OMHCHIBAETCS OTPAaHUUCHUSIMU
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rae D - xonudecTBO pabouux jJHEH B MIIAHUPYEMOM Me-

csIe; B(/’) - IporpamMMa IPOU3BOJACTBA II0 POJy HOTpesd-

HOTO MapKa BaroHOB I ( ]) Ha TEXHOJIOTHYECKON CTajuu

«w» B TUIAHUPYEMOM MECALE, i:], 2’.__’p - BaroHbl,

IJIaHUPYEMbIC K IMPOU3BOACTBY, PEMOHTY, IMOATOTOBKE K

np
r

TIOTpy3Ke B JAHHBIE CYTKU T Pi(,) - TIporpaMma Mpous-

BOJCTBA 1O poay l'IOTp€6HOl"O IapkKa BaroHoB l(_]) B ILJIa-

HUpYEMbIE CYTKHM 7 Ha TEXHOJOTMYECKOW CTaluu «ub»;
i=1,2,..,m - HOMEHKIATYPHBIE NO3MIMU IEPEBO3UMBIX

rpy30B B IUIAHUPYEMOM MECALE; ;> - MUHUMAalbHas
1

i(j)min
MapTHs MPOMU3BOJCTBA IPy3a 10 POJy MOTPeOHOTo napka

Barowos i(j); - MHHHMAIbHAs TIAPTHS 110 POy

ni(_/)min

ax

MOTPeOHOTO MapKa BaroHOB i( j ) Ha CTaIMH «uD»; y -

MaKCHMAaIJIbHBIf HOMEp YWCIIOBOW CTaIuHl pona MmoTpeod-

HOTO TIapKa BaroHOB, HA KOTOPBIN UMEETCS 3a/ell 10 POy

BaroHOB ;( ); PE’{’) - IporpaMMa MIpoU3BOJACTBA IO POLY
n\J

MOTPEeOHOTO TapKa BarOHOB Ha CTAAMHU «u» B IUIAHHpPYE-

MOM Mecsle; 7], - IUIaHUpYeMbId kod(duuueHt mnpu-

np
pocTa IIPOM3BOJCTBA TPYy3a; 7], - YIENbHbIN Bec 3ajena,

MMEIOIErocs 110 POAY TMOTPEGHOrO Tapka BaroHoB I, B
00IIeM HOPMAaTHBHOM 3ajielle Ha TUIAHUPYEMOM TeXHOJIO-
TMYECKOH CTaanu.

CocraBnenne miaH-rpaduka IPOU3BOACTBA MOTPEO-
HOTO [apKa BaroHOB U NEPEBO30K I'PY30B IUKTYeTCs He-
00XOZNMOCTBIO O0ECIIEUEHHSI ONTUMAJIEHOTO PEXHMa Hpo-
W3BOJCTBEHHTIO IPOLIECCca B TEUEHHE BCETO MEpUOJia, Ha KO-
TOPBINA cocTaByIsieTcs IIaH-Tpaduk Oaromaps 4eMy y4uThl-
BaeTCs Ae(PULUT OTAEIBHOIO pojia HOTPEOHOTO HapKa Baro-
HOB, CIIal 00bEMOB IIEPEBO30K JIU UX BO3POCTAHMUE.

BoiBoabl. CTaHmapTHbIE METO/AbI ONTHMHU3AIMU HE
MOTYT CHPABUTHCS C MPOOJIeMaMH OMpEJeTICHUs MmapkKa
BaroHOB BCJIEJCTBHE TOTO, YTO HE OTIIMYAIOTCS YCTONYH-
BOCTBIO MHOTHE MapamMeTpbl MPOU3BOJCTBEHHBIX IIPO-
rpaMM ¥ IUIAHOB TMEPEBO30K rpy30B. B Takom ciyuae,
MOXET OBITh HEOOXOIUMO TpeHeOpedh TOYHOH OIEHKOI
U KCIIOJIb30BATh AMMPOKCHUMAIIHMIO MPUIOAHOCTH, KOTOpast
crocoOHa ObITh BeruKcIcHA 3 dekTnBHO. OUSBHIHO, YTO
MIPUMEHEHHE allPOKCUMAIMN TPUTOJIHOCTH MOXKET CTaTh
OJTHUM M3 HauboJiee MHOTrOOOCHIAIOIINX MOAXO0JOB, IO-
3BOJISIOIIMX OOOCHOBAHHO PEIIaTh CIOXKHbBIC 3aa4d pe-
AJILHOM JKU3HU C TOMOIIBIO TEHCTUYCCKUX AJITOPUTMOB.

[peanoxeHHass MOJENb ONpEAETIeHUs] MOTPeOHOTO
rapka BaroHOB MOCTPOEHA KaK JBYXATAIHAs MOJIEIb CTO-
XaCTHYECKOTO MPOTPAMMUPOBAHUSI HA CETH JKEJIE3HBIX
JIOpPOT YKpauHbI, KOTOpasi YYUTHIBACT, B OTJIMYHE OT CY-
IIECTBYIOMIEH, NEPHUIUT MOTPEOHOTO IMapKa BarOHOB HIIH
WX U3JHUILEK TPH CMajie TPY30M0TOKOB.

Cnucox JIMTEPATYPbI: 1. TpancnopTHa cTparteris Ykpainu Ha
niepiof 1o 2020 poky. CxBasneHa posmnopspkenHsm Kadinery MinicTpiB
VYxpainu Bin 16 rpyaas 2009 p. Nel555-p.: [Enexrponnuii pecypc] Pe-
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K. A. MAI]YEBA

MOJEJIOBAHHS JUHAMIYHOI'O PO3NOJIIEHHSA HABAHTAXKEHHS B ITH®OPMAIIMHIN
CHUCTEMI HA BA31I XMAPHHUX OBYHUCJIEHb

PO3BHTOK KOMIT'IFOTEPHHX TEXHOJIOTIi IPU3BONTH [0 BCE OIIBIIOr0 BUKOPUCTAHHS TEXHOJIOTiH XMAapHUX OOYHCIICHD B TOMY YHCII B MATEMAaTHYHUX 1
€KCIEPHMEHTAIBHUX JIOCITI/DKCHHSAX. AKTyaJIbHUM 3aBJIaHHAM € JOCII/DKEHHsI e()eKTUBHUX METOJIB KEPYBaHHs IPOIAYKTHUBHICTIO i ONTUMI3aLii BU-
KOPHCTaHHs NPOrpaMHHX 1 arapaTHUX CKIAJOBHX pecypciB. B pamkax mociipkeHHs moOynoBaHO MOJEb iHGOPMAIIHHOI CHCTEMHU Ul HAYKOBHX
JOCITIDKEHb Ha 6a3i XMapHUX JOCIIIKCHb, IIPOAHATI30BAHO XapaKTEPUCTUKH 1 IPUBEACHO alrOPUTM TS €(pEeKTUBHOTO HaIaHHS MOCIYT B O0YUCIIIO-

BaJIbHUX CHUCTEMax Ha Oasi XMapHUX 00YHCIIEHD.

KuiouoBi cjioBa: po3mozinieHHs] HaBaHTaXKEHHS, XMapHi 00YNCIICHHS, MO/ICIIIOBAHHSI, PO3MOALICHI CUCTEMH, KepYBaHHs pecypcaMu, AUHAMIY-

Ha KOHCOJIijauisi, iHnpopmariitHa cucrema.

Beryn. B renepimniii yac po3BUTOK KOMIT'TOTEPHUX
TEXHOJIOTIH TNOB'SI3aHUH 3 BUKOPHUCTaHHIM iH(OpMariii-
HUX TEXHOJIOTiH, 110, B CBOIO Yepry, MOPODKY€E HEO0OXil-
HICTB B p03po01li 1 aKTHBHOMY BHKOPHCTaHHI MEPEXEBUX
MyJIbTUMEIIHHNX Tocayr. Hafbimpr akTHBHO pPO3BHBa-
IOTBhCSl METOAM CIPOILCHHS 1 JOCTYIHOCTI MATEMAaTHYHUX
1 eKCTIEpIMEHTAIBHUX JOCIIKEHb.

IcHye meBHa cTaTUCTMYHA 3aKOHOMIPHICTH CIIOXKH-
BaHHS ICHYIOUMX OOYHCIIOBAIBHHMX IOTY)KHOCTEH, IO
nokasye, mo 80% pecypciB HeoOXinHi ymnre B 20% dacy i
HaBIaky. HaBaHTa)keHHS Ha amapaTHi 1 MporpamHi pe-
CYPCH HOCUTb TUIABAIOUMH XapakKTep.

B nanwmit wac muist 3a0e3nicucHHs 30epiraHHs MYJib-
THUME/ia KOHTEHTY 1 JOCTYIly JI0 PecypciB HalOUIbII BU-
T1IHUM € 3aCTOCYBaHHS TOpUAHUX XMapHUX cucTeM. Ma-
crmtabyBaHHS Ta IHIN XapaKTEPUCTHUKH, BIACTHBI XMap-
HUM OOYHCIICHHSAM, € OJHHAM 3 BaXIUBUX (PAKTOPiB, IO
BIUTMBAIOTH HAa TEHACHIII PO3MIIIEHHsS Ta HajaHHS iH(DO-
pMaIifHUX MOCITYT I HAYKOBHX JOCIIIKEHb.

By3pkuM MiciieM MyJIbTUMENIHHIX CEPBICIB € TOUKA
mepegadi BiCOTIOTOKY uYepe3 OOMEeKEHICTh IMPOIMYCKHOT
3IIaTHOCTI BUXifgHOro Kauaiy. [Ipu noctymi go Bxke icHy-
I0YOT0 KOHTEHTY CTBOPIOETHCSI BUCOKE HABAHTAKEHHS Ha
cucremy 30epiranHs 1aHux. [Ipu oH-naiiH MOBIeHHI (Ha-
TIPUKJIIAJ], BIICOKOH(EPEHIIiT) CTBOPIOETHCSI BUCOKE HaBa-
HT@XCHHS Ha CIYXOy CTHCKaHHS i OOpOOKHM KOHTEHTY.
Kpim Ttoro, crnierudirka podotn Internet mossirae B Tomy,
oo B MIOOATEHHX 3'€HAHHSX HE IIATPUMYIOTBCS Ha-
CKpi3HI IIMPOKOMOBHI TpaHCIHAMil (multicast, broadcast).
BinmpaBka makeTiB rpymi KopucTyBadiB abo BCiM KOpuc-
TyBayaM MeEpeXi MOXK/INBA TIIBKH B MEXaX JOKaJbHOI
Mepexi, B TI00ATBHIX MEpPeKax MOXKYTh BIAMPaBIATHCS
TUIBKK ajpecHi (unicast) maketu. SIK HACIOK, U KOXK-
HOTO KJIIEHTa NPU 3BEPHEHHI 70 CEPBICY TPAHCIISILIT CTBO-
PIOETBCSI TIEPCOHAIBHUN MOTIK (TOYKA-TOYKA), IO IPH
BEJIMKIN KUIBKOCTI 3BEPHEHB NPHU3BOANTH J0 BUYEPIIAHHS
MIPOITYCKHOI 3/JaTHOCTI KaHaJIy 3B'SI3KY.

IMocranoBka 3agaui. B pamkax nocmimpkeHHs BcTa-
HOBJICHO, 110 3a0e3MeUeHHs TOCTYIy JI0 pecypciB o0umc-
JIIOBAJIbHOT CUCTEMH Ma€ TakKi 0COOJIMBOCTI:

- HaBaHTAXCHHS NepiOAWYHE 1 OJHOYACHO IIPOXO-
IIITh 3BEPHEHHA 10 ACKUTBKOX PI3HOTHITHUX PECYypPCiB;

- TpY 3BEpHEHHI O KOPIIOPAaTUBHHUX CEpPBICIB HE
BPaxXOBYEThCS TIPIOPUTET OOCIyTOBYBAaHHS 1 BUAUICHHS
CMYTH HPOIYCKaHHS JUI KPUTHYHO BaXKJIUBOTO Tpadika.

- 10 80 % HaBaHTa)XEHHSI MOXIIMBO CIIAHYBAaTH, TaK
SK JUIs JOCTYILy 10 pECypCiB BUKOPHUCTOBYIOTBCS IIOIIEpe-
JIHI 3alMTH Ha KOPHUCTYBaHHS CEPBICOM (HANpPUKIAT 3a-
IUC Ha JIEKI[iI0 a00 BeOiHAp) i CTATUCTUYHHUX JaHUX BH-
KOpUCTaHHS 1HQOPMALiHHUX pEecypciB A 3MEHIICHHS
HaBaHTa)KCHHs Ha 0a3u AaHMX.

TpaaumidHO ONTUMI3allisi BUKOPUCTAHHS OOYHCITIO-
BaJbHUX PECYpCiB 3MIHCHIOETHCS 3a JOMOMOTOIO TIPOIe-
Iypu OalaHCYBaHHs HaBaHTaXeHHsA. Sk mpasmito, OaxaH-
CYBaHHS TOJATAa€ B PO3MOJNI 3alMUTIB MK IMEBHUMH
KOMITOHEHTaMH, OOpPOOHMKAMU XMapHOi CUCTEMH Ha OC-
HOBI OLIIHKHM 3aBaHTaXeHOCTI 1 X craHy. Tak sk xmMapHa
cuCTeMa KePYEThCS 3 €JUHOTO KOHTpOJEpa, e O3Ha4yae
10 OTPUMaHHUK 3aIUT MOXKe OyTH BifJaHuil Ha 0OpPOOKY
OyAb-SIKOTO 3 aKTUBHUX IPUCTPOIB, IO MIATPUMYIOTh PO-
6oty o0Opanoi mporpamu. OxmHak, poOoTa JT0AaTKIB 4acTO
3aJIeKHUTh HE TUIBKM Bif 00CATY OmepaTHBHOI mam'sTi i
MIPOLIECOPHOT0 Yacy, HeOOXiJHUX AJIsi BUKOHAHHS 3aIlUTy
KopucTyBaya [2-5].

PesyasTaTn mocaimkenn. i1 aHamizy pecypci
00YHCITIOBANIBHOT CHCTEMH TSl HAYKOBUX JOCIIKEHB PO-
3po0JIeHa PiBHEBA MOJEIb Ha OCHOBI 0a30BHX BHCOKOHA-
BaHTAXEHUX JIOCTYIHHUX 30BHIIIHIM KOPHCTyBayaM M-
CHUCTEM: MIACHCTEMa IHTCPAKTUBHUX JOMATKIB; MiACHCTE-
Ma MpeJCTaBlieHHs iH(opMaliiHUX MaTepiaiiB (eNeKT-
poHHa 0i0nioTeka); migcucreMa TpaHCIAUil 1 myOsikanii
Marepiaiis (Bizeonoprain).

Sk 3a3HavaoCs paHille, IPOrHO3yBaHHS HABaHTA
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