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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

BaxnuBuMm HampsiMkoM 3a0e3rnedeHHs: epEeKTUBHOI eKCIulyartaiii 3aco0iB
PEHKOBOTO TPAHCIIOPTY 3II3HUIL € PO3POOJICHHS 1 BIPOBAKEHHS MEPCIIEKTUBHUX
aBTOMATHU30BaHUX cHUCTeM KepyBaHHsA. CTBOpEHHS TEPCIEKTUBHUX CHCTEM
KepyBaHHS peiikoBuMu pyxomumu oauHuIsiMA (PO) Biamoimae Konmemmii
JepXkaBHOI TporpamMu  pepopMyBaHHS 3aJI3HUYHOTO TPAHCHOPTY, OCHOBHUM
JUPEKTUBHUM JOKyMEHTaM Ykp3amizHuii. OOcTaBUHAMH, SIKI YCKJIAaJHIOIOThH
(GYHKIIOHYBaHHSI TaKUX CHCTEM KepyBaHHS, € 3MiHa mapamerpiB PO y waci,
HAsBHICTh BUIAQJKOBUX 30ypIOIOYMX BIUIMBIB 1 CHUTHaJIiB 13 3MIHHUMH
XapaKTEepPUCTUKAMU, 3acTapiii MeToau Ta TexHosorii kepyBanHa PO. Ilomyk HOBHX
i7e#, skl crpsiMoBaHi Ha edextuBHe KepyBaHHs PO, moBuHeH OasyBaTHcs Ha
CUCTEMHOMY MiJIX0/l, BpaxyBaHHI CKJIJHUX YMOB iX BUKOPUCTAHHS Ta €KCIUTyaTaIlli
3a HAsIBHOCT1 HEYITKUX CUTYaIllil, Ha BpaXyBaHHI PI3HUX 30ypIOIOYMX BIUTMBIB 1 3aBajl
Ta CTBOPEHHI alanTUBHUX KOHTYpiB kepyBaHHs (KK) PO.

AKTyajabHicTh Temu. Peanizamiss 1mocTaBlieHOI mpoOjeMu  ToTpelye
YIOCKOHAJICHHS aBTOMAaTH30BAHMX CHCTEM KEpyBaHHsS IapameTpaMu 3aco0iB
petikoBoro Ttpancnopty — PO (CK PT). CK PT noBuHHI 3a0e3neuyBaTu
aBTOMATHU30BaHE BeaeHHs rpadika pyxy. OCHOBHHMM MapamMeTpoM, SIKHH CYTTEBO
BIUIMBAa€ Ha rpadik pyxy, € mBuiakicte PO. CK PT nmoBuHHI Matu OaraTOpiBHEBY
apXiTeKTypy, B SKy IHTETpyIOTbCA MIACUCTEMH MOJCIIOBAHHSA  TMPOIIECIB,
JTUCTIETYEPCHKOT0  (OPMYBaHHA PEKOMEHIOBAHOI IIBUIKOCTI; OE3MOCePEeIHbOTO
kepyBanHsa 1mBHAKICTIO PO. Jlo TemepimHbOro Yacy BKa3zaHi IiJICHCTEMU
pPO3pOOISAIOTECST  SIK  aBTOHOMHI. Y  TEPCHEKTHBI, KOJIM HEOOXigHE CYyTTEBE
nigBumieHds mBuakocti PO, Tpeba Oyae 3abe3nedyBaTH palliOHAIBHY B3a€EMOJIIIO
PI3HHX BHUJIB TPAHCIIOPTY, BPAaxOBYBaTH HEYITKI CHUTYyaIlll MepeBe3eHb, 30BHIIIHI
30ypeHHs, 10 BIUIMBAIOTh Ha migcuctemMu kepyBanHs PO. Tomy akTyajabHOIO CTae
HAyKOBO-TIPUKJIaTHA npobiema CTBOpPEHHS KOHIIEITYaJIbHUX OCHOB
BUCOKOe(eKkTUBHOTO KepyBaHH PO 3a paxyHok (oOpMyBaHHS paliOHAIbHUX
3a/1al0UMX BIUIMBIB Ha MIACUCTEMHU (KOHTYpH) KepyBaHHs PO Ha OCHOBI METO[IB
ajanTailii IUIIXOM BU3HAUYEHHs pallioHajgbHOI mBUAKOCTI PO Ha pi3HUX HampsiMKax
Ta MaplipyTax IepeBe3eHb Ta i1 MIATPUMAHHS, [0 Y CYKYINHOCTI J03BOJIUTH
aBTOMATU3YyBaTU TMpOIEC BeAEHHsA rpadikiB pyxy B yMOBax HEOOXIAHOCTI
miaBuieHas msuakocti PO.

[HCTpyMeHTOM miisa peanizaiii i€l mpodieMu € po3poOIeHHS HOBUX MOJIEICH
Ta METOJIB KepyBaHHS, AKI NaayTh 3MOry (GOpMYBaTH 3aBIaHHS I peami3arii
parioHanbHOI mBUAKOCTI PO B CKIIaHUX yMOBaxX eKcCIuTyaTallii pedkoBux 3aco0iB
samizHUI. [lpu mpomy PO cmig posrmsimatd sk OO0’€KTH 3 PO3MOAUICHUMU
rnapamMeTpaMu Ta 3ami3HIOBaHHSM. BukopucranHs OuUTbln HOoCTOBipHHX Mojeneit PO
Uis TOOYJOBH aJaNTHUBHUX KOHTYPIB KEpyBaHHS JO3BOJUTH MIABUILUTH SKICTb
IpOLIECIB KEPYBaHHA Ta yIOCKOHAIUTh E€KCIUTyaTallilo 3a paxyHok ontumizarii KK.
Ile macTh MOXJIMBICTH OpraHizyBaTH palllOHAJIBHUNA PO3MOJIT 1 BUKOPUCTAHHS
BUIIE3a3HAYEHUX 3ac00IB PEHKOBOrO TPAHCHOPTY 1, SK HACIIJIOK, CKOPOTUTHU
eKCIUTyaTalliiiHi BUTpaTH. AlanTUBHI KOHTYpH KepyBaHHsA PO € ocHOBOMO 1151
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ctBopeHHs: nepcnektuBHUX CK PT 3amizuune. Tomy migBuilieHHS €(pEKTUBHOCTI
aBTOMATHU30BAHOTO KepyBaHHS 3aco0aMH PEUKOBOrO TPAHCHOPTY JO3BOJISIE
KBaTi(PIKyBaTH TEMy IUCEPTALli K aKTyalbHY.

3B'A30k Po0OTM 3 HAYKOBHUMH MpPOrpaMaMi, IUIAaHAMH, TeMaMH.
Huceprariiiina poOoTa BUKOHYyBajacs BiANOBiAHO 10 JlepxkaBHOi mporpaMu
pedopMyBaHHS 3aTI3HUYHOTO TpaHCnopTy (posmopsypkeHHs KaGinety MinicTpis
VYkpainu Big 27.12.2006 p. Ne651-p), 3akoHy YKpaiHu Mpo eHEpro30epeKeHHs
174/94 — BP, 3akony YkpaiHu mpo iHpopMaTH3AII0 HA 3aTi3HUYHOMY TPAHCIIOPTI,
HepxxaBHoi mporpamu  “Po3BUTOK peMKOBOTO pyXOMOTo CKJIaAy COILIaJIbHOIO
IpU3HAYEHHS U1 3113HUYHOTO TPAHCIIOPTY Ta MICHKOT0 FOCTIOAapCTBa’”, BBEJCHOT Y
nito IlocranoBoro Kabinery MinictpiB Ykpaiau Ne 769 Bix 2.07.1998 p., Konnernii
CTBOPEHHSI JIEpP’KaBHOI 1HTErpoOBaHOI 1H(POPMAIIMHOI CUCTEMHU 3a0e3MeUeHHs
yIpaBIIiHHSI pyXoMHUMH 00’ekTamu (po3nopsypkeHHs KaGinety MinicTpiB Ykpainu
Bim 17.07.2003 p. Ne410-p), a TakoX HAyKOBO-JOCHITHUX poOIT ‘“Po3pobka Ta
JAOCTI/DKEHHSI alNTOPUTMIB ONTHMAJIBHOTO KEPYBaHHS EJIEKTPUYHOIO Tepeaadcio
gokomoTuBa” (JII NeO100UO000821, Ne imB. 0205U000381), “JlocmimKeHHS
MEPCIEKTUBHOIO TIOPUIHOTO TATOBOIO MPUBOAA Ha 0a3l CHHXPOHHUX MAIIWH 3
noctiiaumu marditamu ~ (I Ne0107U000343), “Po3po0iieHHs] BUXIAHUX JaHUX 10
AJITOPUTMIB MPOTPAMHOTO 3a0€3MeUYEHHS PeJICHHO-TPOIeCOpHOI eHTpaizali PYX”
U1 oomagHanHa ctadmii Boasgne [1iBneHHo1 3am3Hui.

Mera Ta 3agaui JgochaimkeHb. MeTow gucepTaiii €  PO3pOOJICHHS
NEePCIEKTUBHOI KOHIIETILII CHHTE3y aBTOMAaTHU30BaHUX CHCTEM KEPYBaHHS PyXOMHUMU
onunuiisiMu  perikoporo TpaHcropty (CKPT) 3amizHuis amis aBTOMaTH30BaHOTO
BelleHHS rpadikiB pyxy moi3aiB. JlocsSrHeHHs Iii€i MeTH TIepeadadae Ha OCHOBI
CUCTEMHOTI'O MiAX0/1y MOCTAHOBKY Ta BUPIILIEHHS TAKUX OCHOBHHUX 3aJau:

- TpoaHaJi3yBaTh TEHJICHIII PO3BUTKY CHCTEM KepyBaHHS 3aco0amu
PEUKOBOr0 TPAHCHOPTY;

- BUKOHAaTH aHalli3 ICHYIOUMX METOJIB CHHTE3y KOHTYpPIB KepyBaHHS
PYXOMUMH OTHHHIISIMHU;

- chopmyBaTH KOHIENTYaJbHUW MiAX1A, IO YJOCKOHAIIOE MOOYI0BY
OararopiBHeBoi CK PT, Ta oOrpyHTyBath KpuTepli ONTHMI3allii CEpelHbOro Ta
HUKHBOTO PIBHIB CHUCTEMH, $KI 3a0€3MeuyloTh BIEBHEHICTh Yy MPABUIBHOCTI
BUPOOJIEHHSI KEPYIOUUX [II y peaJbHOMY Yacl;

- 3aIpPONOHYBAaTH KOMIUJIEKC JIOTIKO-AMHAMIYHUX MOJENeld TUCIEeTUYEePChKUX
MIJICUCTEM KEPYBAHHS PyXOMUMH OJUHUISIMU 3 BPaXyBaHHSAM HEUITKUX CUTyaIlill Ha
OCHOBI Tpa)OBUX CTPYKTYP, K1 BpaxOBYIOTh TOMOJOTIUYHY CTPYKTYPY 3aJ13HHUIIb;

- po3poOuTH 6a3zy AaHuX, HEOOXITHUX I (PYHKITIOHYBaHHS JAUCTIETUYEPCHKHUX
MIJICUCTEM KEPyBaHHS PYXOM pPEHKOBUX 3ac00iB TpaHCIOPTY s (GOpMyBaHHS Ta
BUBEJICHHSI KEPYIOUMX BIUIMBIB, fKi 3a0e3MeyaTh ONTUMAaJbHI MapaMeTpu pyxy Ta
palfioHaJbHe B3a€MOPO3MIIICHHS PyXOMHX OJUHUIb Ha PI3HUX MapUIPyTax;

- OOIpYHTYBATH Ta po3pOOUTH METO] CUHTE3Y KOHTYPIB KEPYBAHHS PYXOMUMU
OJIMHUIISIMM Ha OCHOBI BUKOPHUCTAHHS y TaKMX KOHTYpax aJanTUBHUX (UIBTPIB Ta
peryJaTopiB, sIKI BPaXxOBYIOTh peajbHUM XapaKTep 3MIHW CUTHAJIB, MapameTpiB
PYXOMUX OJUHUIb Ta 30ypPIOIOYHX BIUIMBIB;
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- po3poOUTH YHIBEpCcalbHYy MOJENIb KOHTypa KepyBaHHs PO, sika BpaxoBye
PO3MOAUICHUN XapakTep PYXOMOi OIWHUIN SIK 00’€KTa KepyBaHHS, 3aBaju, SKi
HAKJIAJal0ThCsl HA CHUTHANIM, Ta BUKOPHUCTOBYE METOAM ajamnTamii ais BUOOpY
napaMmeTpiB HaCTPOIOBaHHS (IIBTPIB TA PETYISATOPIB;

- JOCHiIuTH (PYHKLIOHYBaHHS aJAaNTUBHUX KOHTYPIB KEPYBaHHS MUIIXOM
KEepYIOUHUX KOHTPOJIEPIB.

06’ckm OocniddcenHss — TPOIECH aBTOMATHU30BAaHOTO KEPYBaHHS 3aco0amMu
pPEIKOBOrO TPaHCHIOPTY.

Ilpeomem oOocniosxcenns — MoAenl 1 METOAM YJOCKOHAJICHHS ITiJCUCTEM
ONEepaTUBHO-AUCIETYEPCHKOTO KEpyBaHHS Ta KOHTYPIB KEpYBaHHA PYXOMUMU
OJIMHULSIMHU.

Metoau pociaigkenb. MeToqu 1OOYIOBH  1€papXi4HUX CHCTEM JJIs
Oprasizaifii aBTOMAaTH30BAHOTO KEPYBAaHHS 3aco0aMH PEWKOBOrO TPAHCIOPTY 3
BUKOPUCTAHHAM CHUCTEMHOI0 MiAXoay. Meroan (yHKIIOHYBaHHsS OpraHi3aliiHO-
JUCHETYEPChKUX IMIJICUCTEM CEPEAHBOTO pIBHS 1€papXii Ha OCHOBI TIpadoBHX
MOZEJIed Ta HEYITKOi JIOTIKM. MeToau Teopli CHUCTeM KepyBaHHS, (UIbTpallii,
ONTHUMAJIBHOIO KEpyBaHHS Ta ajamntauli g moOyJOBH 3aBaJOCTIMKHUX KOHTYpIB
KEepYBaHHS PyXOMHMH OJMHULIIMUA PEHKOBOTO TPAHCIIOPTY 3aIi3HUIIb.

HaykoBa HOBU3HA 0O/Iep:KAaHUX pe3yJabTaTiB.

VY nucepranii BHUpPINIEHO HAYKOBO-TIPUKIAIHY MpoOJIeMy po3poOJieHHs 1
OOIPYHTYBAaHHSI TIEPCHEKTUBHOI KOHLEMLII CHHTE3y CHCTEM aBTOMAaTU30BAHOIO
KepyBaHHS 3aco0amMu PEHKOBOTO TPAHCIOPTY 3ali3HUI[L HA OCHOBI TEOPETHYHOTO
PO3BUTKY Ta Yy3arajibHeHHs MoOJAeNed Ta METOHIB Jisd  3a0e3NedYeHHs
aBTOMATU30BAHOTO BEJICHHS rpadika pyxXy MOi3/IiB.

HaykoBa HOBM3HA BU3HAYAETHCS TAKUMHU TOJIOKEHHIMMU:

Bnepue:

1. Ha ocHOBI cuCTEeMHOro miaxoay Cc(HOpPMYJIbOBAaHO MEPCHEKTHUBHY
opranizamito CK PT 4k iepapxiyHOi CTPYKTypH, sIKa BpaxoBy€ JHMHaMIUYHI
BJIACTUBOCTI IPOLIECIB Y AUCIETYEPCHKUX MIICUCTEMAX, IO (PYHKIIOHYIOTh B YMOBax
HEBU3HAYEHOCTI, @ TAaKO OCOOJIMBOCTI MPOILIECIB Y KOHTYpaX KepyBaHHS PyXOMUMU
OJIMHULISIMH, MOJIEJb SIKMX MTOOYJOBAaHO Ha OCHOBI PO3MOJIUIEHOTO XapaKkTepy 00’ €KTy
KEepyBaHHS 3 BpaxyBaHHSIM XapaKTEPUCTHK CUTHAIIB Ta 3MIHU MMapaMeTpiB 00’ €KTY,
0 JO03BOJIUTHh TUIAHYBAaTU INBUAKICTH TOI3/[IB Ta CKOPOTUTH MapK BaroHIiB Ta
JIOKOMOTHBIB 1 yTOCKOHAJIUTH €KCILTyaTallil0 peHKOBUX 3aC001B TPAHCIIOPTY.

2. CTBOpEHO KOMIUIEKC JIOTIKO-AMHAMIYHUX MOJIEIeH AUCIEeTYEPChKUX
nigcucteM cepeanboro piBHs CK PT Ha ocHOBI po3poOieHoi 6a3u JaHUX Ta HOBUX
rpadoBUX CTPYKTYDP, K1 PYHKI[IOHYIOTh B YMOBaX HEBU3HAUECHOCTI 1 B sIK1 HA BIAMIHY
BiJl ICHYIOUMX MOJIeJIel BBEJICHI HOBI PO3IIMPEHHS: KBa3iJBOHAIMPABICHICTh AYT Ta
O6araTopyHKIIOHANbHI HEYITKI MEePEeXOAH, SIKI JO3BOJIIOTH BpPAaxyBaTH JUHAMIKY
dbyHkIioHyBaHHS 3aco0iB Tpadcnopty. lle Hamae 3mory cdopmyBatu gaHi Mpo
KUIBKICTh HEOOXITHUX PYXOMHX OJMHHIL Ta MapaMeTpH iX pyxy B 3aJIEKHOCTI Bij
INOTOYHUX CHUTYyalll Ta 3HAYHO CKOPOYYE 4ac BHUPOOJIEHHS KEPYHOUMX IiH AJs
KOHTYpIB KEpyBaHHS pPyXOMUMH OJMHULSMHM Yy HEUITKMX CHUTyallisiX, IO Yy
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CYKYITHOCTI J03BOJIUTh MIJABUIIATH CTaOUIBHICTh Tpadika pyxy, HaIpHUKIA,
MacaXUPChKUX TepeBe3eHb 3 92 no 95 %.

3. Orpumani Ta OOIPyHTOBaHI aHAJITHYHI 3aJEKHOCTI TapaMeTpiB
HACTPOIOBAHHS aJalTHBHUX (IIBTPIB Ta PETyIATOPIB KOHTYpPIB KEpyBaHHS
pyxomumMu oauHUIIMKA Ha HkHbOMY piBHI CK PT, sxi Ha BiaMiHy BiJ BiZOMHUX
3aJIEKHOCTEH BPaxoBYIOTh 3MiHY TOTOYHMX 3HA4YeHb CHUTHAIIB Ta 3aBaj 1
PO3MOIUICHUN XapaKTep MapaMeTpiB PyXOMHUX OJUHUIIL K 00’€KTa KepyBaHHS IpU
nepenavyl TATOBUX 3YCHJIb B3JOBXK TI0i3[]a Ta JO3BOJSIOTH peaii3yBaTH HOBI
npoLeaypyu AMHAMIYHOL ajanTallii; Ipu IbOMY JTOBEJEHO, IO PyXOMa OJMHHMIIS SK
00’€KT KepyBaHHS 3 PO3IOAJICHUMH MapaMeTpaMyd MOXe OyTH OIucaHa JiHIHHOIO
JUHAMIYHOIO JIAaHKOIO 13 EKBIBAJIEHTHUM 3ami3HiOBaHHAM. lle mo3Boiise OiibIn
JOCTOBIPHO TIPOBOJUTH OOJIK JAWHAMIYHHMX BJIACTUBOCTEH TMOi3/IB SK 00 €KTIB
KEepyBaHHs, TOKPAIIUTUA SKICTh (YHKI[IOHYBaHHS KOHTYpPIB KEpyBaHHsS Ta, SIK
HACIZIOK, 3a PAaxXyHOK IIiJIBUIIEHHS CTa0UIBHOCTI MIATPUMAHHS rpadika pyxy
3MEHIIUTH KIIbKICTh HenependadyyBaHUX 3YNUHOK, HEPALIOHATBHUX 3aTPUMOK
MOI3/11B BCIX KaTEropil Ha NUILHUIAX 3aJ113HULIb.

4. CUHTE30BaHO YHIBEpCaJbHY MOJENb aJalTUBHOIO 3aBAIOCTIHKOIO KOHTYPY
KEpyBaHHS PYXOMUMH OJIMHULSAMH, $Ka BIAPI3HAETHCA BIJ BIIOMUX MOJENEH
HAsBHICTIO aJJallTUBHOIO (PiIbTPA, aIalITUBHOTO PETYJIATOPA, 00’ €KTA 13 3MIHIOBAHUM
3aMi3HIOBAaHHSAM Ta CXEM OOYHCIICHHS y pealbHOMY 4Yacl cTajioi 4acy QuibTpa,
nmapamMeTpiB HACTPOIOBAHHS PETYyJATOpa, SKI OTPUMYIOTHCS HUISIXOM TMOTOYHHX
PO3paxyHKIB y peajbHOMY Yaci KPUTEPil0 ONTHMI3allli Ha OCHOBI OILIIHKM 3aBajl Ta
napameTpiB PO, mo y CyKYyIHOCTI peanidye NpOoIEeAypyd IUHAMIYHOI ajamnTarii
BKa3zaHuUX mapameTtpiB. lle mactb 3mory mpu peanizaiiii NEpCIEKTUBHUX KOHTYPIB
KepyBaHHS IMIJBUINUTH JUIBHUYHY INBUAKICTH Tmoi3miB. Ilpum 30imprieHHl 11iei
mBuaKocTi Ha 10 %, Hanpukian Ha HanpaMmky Kym’sucek - Opeca, Moxe OyTu
CKOPOYEHO TMapK JIOKOMOTHBIB Ta BaroHiB Ha 3 — 4 % BiJl ICHYIOYOTO HA HAIMPSMKY
3arajbHOTO NMapKy BaroHiB Ta JOKOMOTHUBIB.

5. Yoockonaneno xputepiii onepaTUBHOCTI BUPOOJICHHS Ha CEPEIHbOMY PIBHI
CK PT y peanbHOMY 4aci KEPYOUHX [ Y KOHTYpH KepyBaHHsI PO HUKHBOTO PiBHA,
AKUA Ha BIAMIHY BiJ ICHYIOUMX 3a0e3leuye BIEBHEHICTb Y MPaBUIIBHOCTI
BUPOOJICHHSI KEePYIOUMX Al Ta MIABUILY€E AOCTOBIPHICTH (hOPMYBAHHS 3aBJaHb JJIs
KOHTYpPIB KEpYBaHHS HWIKHBOT'O PIBHS, IO CIIPHUSE BEICHHIO OUIBII CTaOUIBHUX
rpadikiB pyxy.

6. Yoockonanero nporieypy BUAUICHHS CUTHATIB 13 CyMIIlli CUTHAJ — 3aBajia,
0 Ja€e 3Mory OyayBaTH MPOCTI aJanTuBHI (UIBTPU ISl KOHTYpPIB KEpyBaHHS
PYXOMUMHU OJIMHULIAMH, SIKI BIAPI3HSAIOTHCS HASBHICTIO TPOIEAYpU TOTOYHOTO
OOYHCIIEHHS CTaJOl Yacy, SKa 3aJeKUTh BiJ BITHOIIECHHS PIBHIB KOPHUCHOTO CUTHAITY
Ta 3aBaJid, IO YAOCKOHAIIIOE EKCIUTyaTaIlil0 peHKOBHX 3aC001B TPAHCIOPTY.

7. Ilooanvwozo pozéumky HaOyB HAYKOBHM MIAXIJ MO0 CHUHTE3Y KOHTYPIB
kepyBaHHa PO, mapameTpu HacTpOIOBaHHS SKUX OOYMCIIOIOTHCS HEMEPEPBHO Ha
OCHOBI KPUTEPII0 MAKCUMAJILHOTO CTYIIEHSI CTIMKOCTI, Y (PYHKIIIOHAJ SIKOTO BBEICHO
3 JIOIaTKOBOT'O MapaMEeTPUYHOI0 BUXONY (PLIbTpa 3HAYEHHS BIJIHOIICHHS CHUTHAJ-
3aBaja, 110 3a0e3nedye OJEpXKaHHS BHUPA3iB [JIs [apaMEeTpPiB HACTPOIOBAHHS
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PEeryJAaTOpIB y BUTJISAAI ayreOpaidHUX CIIBBIIHOIIEGHb 1 HAa BIJIMIHY B1JI 1CHYIOUHX
METOJIIB ONTHMI3allli MmapaMeTpiB KOHTYpiB KepyBaHHS HE MOTpeOye OOUMCICHHS
1HTErpaIiB.

IIpakTu4yHe 3HAYEHHSA OJep:KaHMX pe3yabTaTiB. Po3pobreHo meron Ta
KOMIUIEKC MOJeNeH, fKi MO3BOJIMIN MOJEIIOBATH MPOIECH KEPYBaHHS PYXOMHMH
OJIMHUIIMU 3 ypaXyBaHHSM KPUTEPIIO OMEPATUBHOCTI BUPOOJICHHS KEPYIOUUX N B
yMOBaxX HEBHU3HAYEHOCTI, IO 3abe3neuye mporHosyBaHHs mapametpiB PO. lle mae
3MOTY JUCHETYEPCHKOMY IEpPCOHANy MpPUHMATH OUIBII JOCTOBIPHI PIIICHHS MO0
BUPOOJICHHS KEPYIOUUX BIUTMBIB. OTpUMaH1 pe3ysbTaTh BIPOBAIKEHO Ha JJoHEIbKii
3QI3HUII B TIJACHCTEMI JUCIETYEPCHKOro KepyBaHHS (akT BrapoBapkeHHs JII1
“JloHeIbKa 3a13HUII”).

Po3pobiieHo mpoueaypu MOJETIOBaHHS MPOLECIB KEPYBAHHS PYXOMUMHU
OIMHUIIMU B YMOBax HEBU3HAUYE€HOCTI, II0 Ha OCHOBI 3alpONOHOBAaHUX
KBa31JBOHAINPAaBICHUX TIpadoBUX CTPYKTYp 3 HOBUMHU (PyHKLIOHAIBHUMU
nepexoamMu Jajio MOXKJIUBICTh 0OyyBaTd APM aucneTdepchKoro nepcoHaily ajs
(opMyBaHHS KEPYIOUMX BIUTMBIB B KOHTYpHU KepyBaHHs PO (akT BrpoBamxkenHss BAT
“Kui-/uinposchka MIII3T”).

Po3po0neHo mnponeaypu HACTpOIOBaHHS KOHTYPIB KEPYBAHHS PYXOMHMH
OJIMHUIISIMU Ha OCHOBI KPUTEPII0 MAaKCUMAJIBbHOTO CTYIEHS CTIMKOCTI 3 BpaxyBaHHSIM
nepeAarHoi  (GyHKHIT aganTUBHOrO (UIbTpa, MO MIJABHIIMIO 3aBaJOCTIHKICTh
KOHTYPIB KEPYBaHHS Ta JO3BOJIMIIO CKOPOTUTH TPUBAIICTh MEPEXITHUX MPOIIECIB, 32
paxyHOK 4YOTO CKOPOYYIOTbCS BUTpaTU eHepropecypciB (akT BrnposamxkeHHs CTTO
“IliBaeHHa 3aJ113HUALS ).

Po3pobneni HOBI Mojeni Ta TpOUEAypUd MOOYTOBU IMIJICUCTEM KEpyBaHHS
cepennboro ta HIKHbOTO piBHIB CK PT y cykymHOCTI SIBISIIOTH COOOI0 KOHIICTIIIIIO
ctBoperHsi nepcnektuBHux CK PT, mo 3Halnuio BOpoBa/pKeHHS Ha MICBKOMY
TPaHCIIOPTI (akT BIIPOBA/I>)KEHHS Ha XapKiBCbKOMY M1 ITPUEMCTBI
“MicbKeNeKTpoTpanc”).

[ligxoau, po3polsieHi y aucepTalii, BUKOPUCTOBYIOTHCA Y HaBUYAIBHOMY
npoueci YkpIA3T y AUMIOMHOMY MpPOEKTYBaHHI Ta NpPH BUKJIAJAHHI TUCLUILIIH,
OB’ SI3aHUX 3 CUCTEMaMU KepyBaHHs (akT BrpoBakeHHs: YKpJIA3T).

Ocobuctuii BHecok 3100yBaya. YCi HAyKOBI  IOJIOXKEHHS, PO3pOOKH Ta
pe3yJabTaTH IOCTIHKEHB, III0 BUHOCSTHCS HAa 3aXUCT, OTPUMaH1 0COOUCTO aBTOPOM.

Hayxogi mparti [8, 11, 16-18, 22, 31-34] BukoHaHi aBTOPOM OJTHOOCIOHO.

VY HaykoBHX mpalsix, skl OmyOJiKOBaH1 y CIIBaBTOPCTBi, OCOOMCTHI BHECOK
aBTOpA TAKUM.

VY [9, 14, 21, 29] - npoBeneHo aHami3 JochiKeHb Mepex [leTpi, BBemeHI HOBI
iX pO3IIUPEHHS Ta BUKOPUCTAHO PO3POOJICHI PO3IIUPEHHS JJIsi TOOYA0BH KOMILIIEKCY
monenet; y [1,4,24,30,36,37] — mnpoBemeHo aHaii3 0OaraTOpiBHEBHUX CHCTEM,
3aMpONOHOBAHO KPUTEPIH OILIHKU ONEPATUBHOCTI MPUUHATTS PIIIEHb 3 BIEBHEHICTIO
y 1X MpaBWIBHOCTI Ta po3po0jeHo Mojeni GYHKIIOHYBaHHSA IMMIJACUCTEM; ¥
[2,3,6,7,12,13,16,19,20,23,28] — mocmigxkeHo (YHKI[IOHYBaHHS OCHOBHOT'O JaT4YHKa
CUCTEM 3ali3HUYHOI aBTOMAaTUKH — PEHUKOBUX KUI, BHU3HAUEHI HANpPSIMKHA 1X
yIOCKOHAJIEHHS, OI[IHEHO BIUIMB 30BHIIIHIX 3aBajl, 3alPONOHOBAHO MOJEIb Ta METOA
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KepyBaHHS BHUKOHaBYMMH mpuctposmu; y [5, 10, 26, 27] — cdhopmoBano Meron
moOyJJOBM aJanTUBHUX (UIBTPIB HA OCHOBI 3aIPOIIOHOBAHOTO aBTOPOM HOBOTO
KPHUTEPil0, BAKOHAHO iX JociimkeHHs; y [15,25,35] — 3anponoHoBaHO METO CHHTE3Y
aJIalITUBHUX KOHTYPIB KEpyBaHHS HA OCHOBI KPHUTEPII0 MAKCUMAJIBHOTO CTYTEHS
CTIHKOCTI, BUKOHAHO JOCIIPKCHHS aJanTHBHUX KOHTYPIB, @ TAaKOX 3alPOTIOHOBAHO
HAIMPSIMOK BUKOPUCTAHHS KOHTPOJEPIB IS 1X pearizarii.

Anpobanis pe3yabtatiB gucepranii. OCHOBHI TOJOXXKEHHS JHUCEpTAaIlii
JIOTIOBIAJIUCh, OOTOBOPIOBAIMCH 1 Oy cXxBajleHI Ha: MiXHapoAHIA KOH(EpeHIii
«ABromarnka — 2002» (m. [Honenpk, xoBTeHb 2002 p.); 69-i, 70-i1 ta 71-i
MDKHApOJIHUX HAYKOBO-TEXHIYHMX KOH(epeHIIIX Kadeap akaaemii Ta CreriajicTiB
3aIII3HUYHOTO TpaHcnopty 1 mianpueMcts (M. XapkiB, YkpIA3T, ksitens 2007-2009
pp.); 18-i, 19-if Ta 20-if MIDKHAPOJHUX HAYKOBO-TIPAKTUYHUX KOHGPEPEHITIAX
«IlepcrieKTUBHI CUCTEMHU YIIPABIIHHS Ha 3aJ13HUYHOMY, IPOMHUCIOBOMY Ta MICbKOMY
TpaHcnopT» (M. Aunymra, BepeceHb 2005-2007 pp.); MixHapogHUX HAYyKOBO-
npakTUYHUX KoHpepeHuisax «lIpobnemMu eKOHOMIKH Ta YIpaBIiHHA HA 3a113HUYHOMY
tpancnopT» EKY3T 2006 ta EKY3T 2007 (m. Cynak, uepsenb 2006—2007 pp.); 1-
W MDKHapoJHIA HaykoBid KoH(pepeHuii «Pecypco30epiratoui TEXHOJOTIi B
eKCIuTyaTailii 3aco0iB TpaHCTIOPTY B YMOBaxX pedopMyBaHHsI 3aII3HULIL Y KpaiHU» (M.
€pnaropisi, TpaBenb 2007 p.); cecii «MHpOpMaAIIMOHHO-BBIYUCIUTEIBHBIE
TEXHOJIOTUU B PEIICHUH (PYHIAMEHTAIBHBIX M TIPHUKJIATHBIX HAYYHBIX 337a9», CECCHS
NBTH-2008 (M. Mocksa, rpynenb 2008 p.); 21-i ta 22-ii Mi>kHapOJIHUX HayKOBO-
npakTUYHUX  KoHpepeHmisix  «llepcnexkTWBHI ~ KOMITIOTEpPHI  Kepyrodi  Ta
TEJIEKOMYHIKaIIiHI CUCTEMH JJIS 3alI3HUYHOTO TPAHCHOPTY» (M. AJyITa, BEpeceHb
2008-2009 pp.); MixuHapoaHii HayKOBO-TIpakTHU4HIN KoH(pepeHiii «CyuacHi
iHdopMaIiiiHl TEXHOJOTrli Ha TPAHCIOPTI, MPOMHUCIOBOCTI Ta OCBITI» (M.
JlainponerpoBchK, TpaBeHb 2009 p.).

HucepraitiitHa po0oTa TMOBHICTIO JOMOBiJajfiach Ha: HAYKOBOMY CEMIHapi
kadenp «Cremiani3zoBaHi KOMIT IOTEPHI CUCTEMUY, «YTIPABIIHHS €KCILTyaTallliHO0
po0OoTOI0», «ABTOMAaTHKAa 1 KOMITIOTEPHE TEJIEKEPYBAaHHA pPYXOM IMOi3/diB»
VYKpaiHChKO1 Jiep>KaBHOI akaZeMii 3ajJi3HMYHOIO TPAHCIOPTY; HAYKOBO-TEXHIUHIM
Hapani Jlep’kaBHOTO HAyKOBO-AOCTIIHOTO ILIEHTPY YKP3aTi3HUIl; PO3IIHPEHOMY
3aciganHl kadenpu «TpaHCIOPTHI TEXHOJIOTII Ta MEXaTPOHIKAa aBTOTPAHCIOPTHUX
3ac001B» XapKIBChKOTO HAllIOHATBHOTO aBTOMOO1IBHO-TIOPOKHBOTO YHIBEPCUTETY.

Iy6aikanii. 3a Temoro auceprauii omy6sikoBaHo 37 po6it, cepen Hux 27
mparb y ¢axoBux HaykoBux BujmaHHiax BAK VYkpaiam, 2 matentu Ykpainu ta 8
JI0JTaTKOBHX TIpaIlb.

Ctpykrypa Ta o0caAr auceprauii. J(ucepramis CKiIamaeTbes 13 BCTYILY,
BOCBMHU PO3[IIJIIB, BUCHOBKY Ta TPhOX J0/aTKiB. OCHOBHHMI TEKCT pOOOTH CKiIanae
294 ctopiHku, poboTa BKIIOYa€E 72 pUCYHKH Ta 13 TabmuIilh HA OKPEMHUX CTOPIHKAX.
Crucok BHUKOPUCTaHMX JITEpaTypHUX JpKepen ckiagae 229 naliMeHyBaHb Ha 21
cTopiHIl, 3 nogaTku Ha 31 cTOpiHII.



OCHOBHMUM 3MICT POBOTH

Y Berymi OOTpYyHTOBAaHO — aKTYyalbHICTh TEMH IS YIOCKOHAJICHHS
aBTOMATHU30BAaHUX CHUCTEM KEepyBaHHS 3aco0aMHU PEHKOBOTO TPaHCIIOPTY 3ajli3HHUIIb.
CdopmynboBaHi MeTa Ta 3afadi JOCTIKEHHS, BiIOOpakeHl 3B'SI30K poOOTH 3
HAyKOBHMH TpOTpaMaMH, IJJTaHAMH, TEMaMH, HayKoBa HOBU3HAa Ta MPaKTHYHA
I[IHHICTh AUCEPTAIIHHOI pOoOOTH, MOJAHO 11 3araJIbHY XapaKTePUCTHKY.

Y nepmomy po3aiji, BUXOJIS4U 3 METU AMCEpTAallli, MPOBEJEH] TOCTIIKEHHS Ta
aHaJ13 aBTOMAaTU30BAHUX CUCTEM KepyBaHHS 3aC00aMU PEHKOBOIO TPAHCIIOPTY.

Pozrisnyto 3aransHi Xapakrepuctuku CK PT, ocobamBocTi ix moOyaoBu, cTaH
TEOPETUYHUX 3acaja iX JociikeHHs. [IpoaHanizoBaHO i€papXiyHi pIBHI, METOAH
JOCIIKEHHSI MIJACUCTEM  CEPEIHbOr0 PIBHSA — JUCHETYEPCHKUX IMIJCUCTEM Ta
HWKHBOTO PIBHS — KOHTYpiB KepyBaHHa PO. Jlo TenepimiHbOro 4yacy MiJICHCTEMH
LMX PIBHIB 1€papXxii JOCIIKYBAINUCS HE3AIEIKHO.

Bigmiueno neuitkicte noBomkeHHs CK PT, BuHuUKHEHHs mpoOieM moOyaoBU
0a3u JaHuX Ta CTPYKTYp IMIJICKCTEM Ha OCHOBI 3HaHb, JOIUIbHICTh BUKOPUCTAHHS
IHTEJIEKTYyaJIbHOTO KEpyBaHHsI, HEOOXIJIHICTh MOOY/OBM HOBUX MOJIEJICH IiJICUCTEM
iepapxiyaux piBHIB CK PT, a Takoxk e(exkTUBHUX METO[IB, SKi 3a0e3MeuyroTh
KOMIICHCAaIli10 30ypeHb Ta 3aBajl y CUTHAJIaX.

[TokazaHo, 110 30€peKeHHs eHepropecypciB npu kepyBanHi PO MOXIIMBE TUTBKH
IUIIXOM YJOCKOHAJICHHS KOHTYpiB KepyBaHHS PO Ha OCHOBI HOBUX pe3yJbTaTiB
TEOpii KEpyBaHHs, B TOMY YKCJI1 METO/IIB aJIarTallii.

3HauHUN BHECOK y CTBOPEHHS 3arajbHOI TEOpPii CKIAQAHUX CHUCTEM, IO SKHUX
BimHOCsATRCA CK PT, 3poOunu BueHi: Ashby M., becekepcekuii B.A., boanep 1.€.,
Binep H., Chang T., €EmenbsinoB C.B., 3arapiii I'.I., Kaprin A.O., Kynuesuu B.M.,
Kpacoscrkuii A.A., Kalman R., Kusiak A., Kwakernaak H., Mamdani T.,

Mesarovich M., Ostrem K., Petri C., Saridis W., CononoBarukoB B.B., Spuner D.,
Takahara Y., Tynik A.A., ®omin B. H., Zade R., [{unikin 4.3., Sxy6osuu B.O. Ta 1H.

VYnockonanennro CK PT mpucssueni npami: baGymikina ['.®., brnoxina €. II.,
bo6poBcekoro B.I.,, byreko T.B, Bopkyra A.l, J[aweka M.I, Jlom B.K,
KyxoBunpkoro 1.B., Jlazapsua B. A., Jlankina O.I., Muponenka B.K., Haropraoro
€.B., Herpes B.fl., Heuaera I'.1., [Tommyxka B.I1., Ckanoszy6a B.B., Cmexona JI.JI.,
Cutnika b.T., Tammb6aepa W.1., [IseTosa F0.M., [lladpita €. M., [lluGaesa O.I'. Ta iH.

[TpoananizoBaHO OCHOBHI HampsSMKH Cy4dacHOi Teopii MoOyJ0BU KOHTYpIB
KEpyBaHHS PEaIbHOTO Yacy: METOAM OIIHKH iX CTIMKOCTi, ONTUMAIBHOI aJIaliTUBHOI
¢iapTpallii, a1anTUBHOTO KEPYBAHHS, Mpolenyp nodynosu agantuBaux KK.

[IpoBenenwnii ananiz mnokaszas, o CK PT xapakTepu3yroThcsi: 3MIHHUMH Yy 4Yaci
napamMeTpaMM; CKJIAQJHICTIO; HEYITKICTIO 3HA4eHb MapaMeTpiB; HENIHIMHICTIO;
HAsIBHICTIO 1HTEHCHMBHHMX 3aBajl Ta 30ypeHb 13 XaOTUYHO 3MIHIOBAHUMU
XapakTepucTukaMu. Bce 3a3HaueHe BUMarae 3HayHUX BUTpAT Yacy Ha peani3alliio
KEepYyH4HX J1i Ta Ipoueaypy afanTariii.
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Edextunicts ¢ynkuionyBanus CK PT Bu3HAauYaeThCs SIKICTIO aJTOPUTMIB
aBTOIIIICTPOIOBAHHS MPUCTPOIB (PLIbTpallil # KepyBaHHs, CTYIIEHEM ONTUMAJIbHOCTI
iXHIX MapaMeTpiB HACTPOIOBAHHS B yMOBaXx Jii BUIIaJKOBUX 30ypEHb.

YIOCKOHAJIGHHST ~TUCTIETYEPCHKUX TIACHUCTEM Ta KOHTYPIB KEepyBaHHS
PEHKOBHUMH pPYXOMHMH OJIMHUIIIMA B yMOBaxX MIABUINCHHS IIBUIKOCTI PyXy
notpedye KOMIIeHcalli OOMEXKEHMX MOXJIMBOCTEH TIEpCOHaTy, M0 MOXe OyTu
peaTizoBaHO NUISIXOM BUKOPHCTAHHS HEYITKOI JIOTIKM Ta METOJIB ajamnTariii, sKi
3a0e3reuarh YJOCKOHAJICHHsI eKCIUTyaTallli 3aco0iB TpaHCIIOPTY, B TOMY 4YHCII
aBTOMATH30BaHE BeJCHHA rpadika pyxy Moi3IiB.

Ha tenepimmniit uac B CK PT mae miciie Taka cutyartis:

— Opu MOOYI0B1 MIACUCTEM JIUCIIETYEPCHKOTO KepyBaHHs pyxoMm PO BincyTHs
KOHIIETIIST MOOYOBU MIJCUCTEM CHUTYallIfHOTO MOJICIIOBAHHS Ta KEPyBaHHS, IO
IpyHTyBajacss O Ha IHTerpamii JOKaJIbHUX 1 MIO0ATBHUX MOJENEH BUPOOHUYMX
CUTYyallil, sIK1 QYHKIIOHYIOTh Y p€alIbHOMY 4acl;

— METOIW OJCpKaHHS TMOTOYHUX 3HAYCHb BITHOIICHH OIIIHOK BHUIAAKOBUX
KOPUCHUX CHTHajJiB Ta 3aBaj, MOJENl ONTHUMI3alli MapamMeTpiB HACTPOIOBAHHS
MPUCTPOIB (LIBTpaLil i KEpYBaHHS, a TAKOK MOJIEJ aBTOIIICTPOIOBAHHS IIPUCTPOIB
dbunbTpanii # kepyBanHs PO Ha OCHOBI ITUX 3HaHb Yy JITEpaTypi OMUCaHI PO3PI3ZHEHO,
TUIBKU CTOCOBHO €JICKTPONPUBO/AIB, a HEe PO B 11i0My;

— cucteMaTudHe aociikeHHs moaenen macucteM CK PT He npoBoauiocs.

TakuM YMHOM, BHMHHMKA€ HAyKOBO-TIPUKIIAJHA TMpobieMa po3poOieHHS 1
OOTpYHTYBaHHsSI TIEPCIIEKTUBHOI KOHIICMII CHUHTE3y CHCTEM aBTOMATH30BAHOIO
KepyBaHHS 3ac00aMU PEMKOBOTO TPAHCIIOPTY Ta y3araJlbHEHHsS MOJIEJIC Ta METOIIB
71 3a0e31eUeHHs] aBTOMATH30BaHOTO BeICHHS rpadika pyxy MOi3IiB.

3a3HadveHi 3aBJaHHS JOCHTIDKCHBb AUCEPTAaIlli Moka3aHi Ha puc. 1, JA¢ HaBeleHi
OCHOBHI TE€XHOJIOT14HI MPOIIEAYPH, Kl MOBHHHI OyTH pearnizoBani B iepapxiunii CK
PT. 1Ii mpouenypu y nuceprailii peangizoBaHi Ha OCHOBI PO3BUTKY METOJIB TeOpii
KEpyBaHHs, Cy4yacHUX I1H(QOpMaALIHHUX 1 KOMI'IOTEPHUX TEXHOJOrIA 1 OCTaHHIX
nocArHeHs cucremostorii crocosuo 10 CK PT.

Y apyromy po3aisi  chopMOBaHO KOHLENTYaJbHHH MiAXiA  MIOAO
ynockoHaneHHs CK PT. BpaxoBywouu CkiagHICTh, HETIHIHHICTh, HECTAI[IOHAPHICTD,
Oararo(yHKIIIOHATBHICTh, HEBU3HAYCHICTH 1H(MOpMaIli, HeoOxiqHo OyayBaTH Takxi
CHUCTEMH HA OCHOBI T€OPil HEUITKOI JIOTIKK Ta METO/IIB aJJallTUBHOTO KEPYBaHHS.

CK PT, nmampukinaz, uisi MariCTpaibHOTO 3aJII3HUYHOTO TPAHCIOPTY MOXKYTh
OyTHy To/1aH1 y BUTJISIA1 OaraTopiBHEBOI 1€pApXi4HOI CTPYKTYpH (puc. 2).

HwxHilt piBeHb cIykuTh 1J1s1 Oe3nocepenuboro kepyBants PO. Bin moBuHeH
MICTUTH KOHTYPHU KEPYBaHHS PYXOMHUMH OJIMHULIAMH. [HPOpMaIlist 171 X KOHTYPIB
(pexoMeHnaaii moA0 MBUAKOCTI) (HOPMYETHCS AUCTIETYCPCHKUMH IM1ICUCTEMAMHU, SIK1
BpPaxoBYIOTh TakKy i1H(GOpPMAIIIO: TPO CTaH MpPOLeCy IepeBe3eHb Ha CTaHIIAX Ta
NeperoHax, AKi BXOJATb y MOJITOHM 3aJli3HUIL; MPO MAapaMeTpu Ta CTaH PYXOMHX
OJIUHHUIIb.



Puc. 1. ¥Y3aranpHeH1 mpoueaypu KepyBaHHS PEHKOBHUMH 3ac00aMHU 3aTI3HUIIb 1 3aBAaHHS JOCTIKEHD TUcepTallii
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VY cydacHMX yMOBax, KOJM (PYHKI[IOHYBaHHS PEHKOBUX 3aC00IB TPAHCIOPTY
YCKJIAHIOETbCA (MDKHAPOAHI TPAHCIOPTHI KOPHUIOPH, HAA3BUYAMHI cHUTYyaIlli,
HEUITKICTh 1HoOpMarlii), TOoTpiOHA peami3ailii 3axOo[iB MIOJ0 ITiIBUIICHHS
OTIEPATHUBHOCTI MPUUHATTS pIlICHb AWUCIETYepaMu. Y 3B'SI3KY 13 LIMM BUHUKAE
npobOsieMa 3a0e3meueHHs] AUCIETYEPiB JOAATKOBOIO 1H(GOPMAIIEI0 MPO MOMKIINBI
BapiaHTH NPUUHATTS pileHb. [Jig 1boro nompione cmeopents 8i0n08iOHUX MoOdenell,
o 3a0e3MeuyroTh MEeperyisif 1 MPOTHO3YBAHHS PI3HUX CHUTYAIld ISl TPUAHATTSA
00'eKTUBHUX pimieHb. [Ipyu 1IbOMY HaWBaXIMBIIIUM 3aBJAHHSIM € ONEPAMUBHICIb
MOOENI0BAHHSL 8 DPeanbHOMYy macumabi wacy, TPOTATOM  SKOTO MOXYTh OyTH
BUpOOJIeH] 3aBmaHHs Mmojo mBuAKOCTI B KK HmxHbOro piBHi. HeoOxigHO
3a0€3MeUNTH BIEBHEHICTh Y TPaBWIBHOCTI (OpMyBaHHS Kepyrouux mid. Yac
BUKOHAHHSI ONIEPATUBHOTO MOJICIIIOBAaHHSI OOMEXKYETHCS JUHAMIKOIO IIMX KOHTYPIB.

Jns ynockonanenuss CK PT HeoOXimHO cmeoprosamu cnpoweni mooeni, ki
aJICKBaTHO BiJIOMBAIOTH peajibHI Ipoliecu (popMyBaHHS KEPYIOUUX JIiH.

[IpoanasnizoBaHO OCHOBH1 0COOIMBOCTI cepenHboro piBHA iepapxii CK PT. Leit
pIBEHb BIJIrpae BAXKJIUBY pOJb y (OpPMYBaHHI 3aBJlaHb IIBUAKOCTI y KOHTYpPH
KEepyBaHHs HIDKHBOTO PIBHA Ta MOBHHEH 3a0e3MeuyBaTH aBTOMATH30BaHE BEICHHS
rpadikiB pyxy HoOi3/IiB.

Cepenniii piBeHb MOXHa pPO3IJISAATH SIK JUCKPETHO-TIOAIMHHUMA, Ha SKOMY
pIIIEHHS NPUWMAIOTBCA B 3aJ€KHOCTI BIJI MOJIA: 3aBAaHTAXEHICTh HANPSIMKIB
nepeBe3eHb PO, HasgBHICTb JOJATKOBUX PYXOMHUX OJUHHUIIb, HEOOXITHICTH
dbopmyBaHHSA-pO3POPMYBaHHS MOI3/11B Ta 1H.

HoBeneno, mo wmoxeni gucnerdepcbkux migcucreM CK  PT  pouuieHO
dbopmyBatT Ha OCHOBI TrpadOBUX CTPYKTYp, OO BOHHU HAOYHO BiJOOpaXaroThb
reorpadiyHUil XapakTep PEHKOBOT TPAHCHOPTHOI TOMOJOTIi (MOJIrOHW 3aji3HHUIIb,
3aII3HUYHI BY3JIH, TaCAKUPCHKi, TOBAPH1, COPTYBAJIbHI CTAHIIIT).

[Ipu 1mpoMy ISt YIOCKOHAJIGHHS MOJENe MOTpiOHI parioHanbHI rpadoBi
CTPYKTYPH, SIKI BIAPIZHSUIMCS OM CKOPOYEHOK KIJIBKICTIO E€JIEMEHTIB (HampHKiIas,
BEpUINH, IEPEXO/IIB, pedep), 110 3HAYHO CHPOCTUIIO OU MOJIENI.

3a paxyHOK (opMyBaHHSI HOBHX MOJeNIedH MOXJIMBE CKOPOYEHHS TEPMIHY
MOJICJIFOBAHHSI CUTYallii, Kl BUHUKAIOTh MPU NEPEBE3CHHSX, 110 A€ 3MOTY OUIbII
OMEpaTUBHO MPUIIMATH YIIPABIIHCHKI PILIEHHS Ta TPOTrHO3yBaTH CUTYAaLli.

OcHOBHa 3ajaya CepeaHBOr0 PIBHA — OlepaTUBHE (POpPMyBaHHSA 3aal0uuX
BILIMBIB HAa KOHTYpH KepyBaHHs PO.

AKTyaqTbHUM € CTBOPEHHS OILJBIN JTOCKOHAIUX JUCIETYCPCHKHUX ITiJICUCTEM.
Opni€l0 3 TOJNOBHUX (YHKIN Takux MIACHUCTEM IOBUHHA OyTH Mpolenypa
BUPOOJICHHS KEpPYIOUYUX JIi HAa OCHOBI HEUITKOI JIOTIKU. Baowcnuee 3nauenus mae
CcMBOpeHHsi Mooeneu, AKI (QYHKYIOHYIOMb V' PedCUMi peaibHo20 abo Npuckopeno2o
yacy, 1o 3a0e3NeUnuTh OMNEPATUBHICTh MNPUNHATTS PIIIEHb 3 MPOTHO3YBaHHSIM
CUTYaIIii.

Buxoasun 13 asopiBHeBoi cTpykTypu CK PT B mucepratii po3poOistoThes
MOZEJII MiJICUCTEM CEPEAHBOTO Ta KOHTYPIB KEPYBaHHS HUKHBOTO PiBHIB.
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Puc. 2. JIsopiBHeBa ctpykTypa CK PT

[Ipuitnsati y nucepranii kpurepii ontumizauii CK PT naBeneno Ha puc. 3.
Pesyneratu po3ainay BigoOpakeHni B podorax [1,4,24,30,31,32,34,36,37].

Y TperboMy poO31iyi  3aMpPOTOHOBAHO PO3IIMPEHHS YITKHUX  MEpEex
[Tetpi (MII), sike momasirae B OOMOBHEHHI BigoMux ejemeHntiB MII HoBuMHU
eJIeMEHTaMH — CICIIAIbHUMH KBa31JBOHANPABICHUMH JyTaMH, BBEIEHHS SKHX
30UTBIITyE MOBHI MOXJIMBOCTI rpadiB, 0COOJMBO mNpu MOOYIOBI MOJENeH, sKi
B1I00paXyrOTh MaHEBPOBI mepecyBaHHs PO, 1m0 ckopodye CKIATHICTh MOJEIEH 10
50 %.
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Puc. 3. Kpurepii ontumizariii CK PT
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Puc. 4. KBazinBonanpasnena MII: a) 6irpad; 6) npuxian Mepexi

Jns wvaganus vitkum MII nquHamMiuHMX BIACTUBOCTEH B MEPEXOAM BBEICHO
3aTPUMKY MITOK y 4acl Ha OyJp—sIKE YHMCIIO TaKTIB MOJENIOBaHHA. BpaxyBaHHs
3aTPUMOK 4Yacy 3allpOTIOHOBAHO OIMCYBAaTH JTUCKPETHOIO TEPeIaTHOIO (YHKIIIEO
3aTPUMKH CIIPAIlbOBYBAHHS IEPEXOMIB Ha K TakTiB JUCKPETHOrO dYacy, IO Ha
BIIMIHY BiJ BIJIOMHUX MOJEJIEed Ja€ MOXIJIMBICTh JOCHIKYBATH JUHAMIKY
¢dynkuionyBanHa MII y peasbHOMY Yaci 3 BUKOPHUCTAHHSM METOJIIB aHATI3y Ta
CUHTE3Y JUHAMIYHUX CHUCTEM.

ArmnpokcuMmaliisi 3a JIOMOMOTOK JUCKpETHOTO Z-tiepeTBopeHHs Jlaruiaca
J03BOJIMJIa OfiepKaTu TepeAatHi QyHKIIi 3aTPUMKU CIPaAllbOBYBAHHS MEPEXOJIIB Y
BUIIISANI JOOYTKY ONEpaTopiB 4acy 3aTPUMKU CIpPallbOBYBAaHHS KOXHOIO 3 Vi
nepexofiB. Lleit 1oOyTok 00yMOBIEHUN MOCIIJOBHUM XapaKT€POM 3MIHU PO3MITOK
Mpu Tepexoji 3 OAHIE] MO3ullli B I1HIIY B TPOIIECI CHpalbOBYBAaHHSA MEPEXOJIB.
CripalibOBYBaHHs | - TO MEPEX0J1y OMUCYETHCS TAaKOIO MIEPEIATHOIO (PYHKINIEO

Jlnst meditkux MIT 3anmpornoHoBaH1 HOBI PO3MIMPEHHS (PYHKITIOHATBHIX
KBa31/IBOHAMPABIIEHUX CKJIQJIHUX MEPEXO/IIB:

imnaixayiunui nepexio — BIIHOIWIEHHS R;i(X;ixYji) mix 3minaumu Xj; i Yj,
TOOTO i 3HA4YEHB | TepMiB 3MiHHOI Xji Y Ppa3udikoBaHi 3HAYCHHS BiMOBITHUX I TEPMIB
BIZIMIOBITHUX | JITHTBICTHYHHUX 200 HEUYITKUX 3MiHHUX Yji, IO peali3ye BUCIOBICHHS
AKIIO — TO. YMmosi AKIIIO 1poro npaBuiia BiANOBIIa€ MHOYKHWHA BX1THUX MMO3UIIINA
P;,i(Xji) mporo nepexomy, a BucHoBKY TO — MHOkMHA BUX1THUX MO3UIH Pji+1(Yji);

nepexoou, wjo peanizyloms maxi onepayii.
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KOMITO3ULIII F,p,,, HEUITKMX MHO>XWH A ta BIJIHOIIEHD R; T06TO
FKOMI’l:(AO RI)1 .

KOMITO3ULII R;; BIZHOIIIEHD R; 1 BIJHOIIEHD R;, To6T0 BI/THOIIEHDb
Rii=(Ri- R;) abo max—min — 3ropTku.

OASBUDIKAIIL F,, BXiIHHX 3MIHHHMX, $Ka 3[iHCHIOC arperyBaHHi —
3HAXOJ[KEHHsI CTYIEHIB ICTUHHOCTI JIJIsl YCIX BXIJTHUX TE€PMIB;

JNEDA3BUDIKALIl BuxigHHX 3MiHHHX, SKa 3IiHCHIOE aKTUBI3AWil0 Fepn
MiA3aKII0YeHh — 3HAaXOJDKCHHsS CTYIEHIB ICTHHHOCTI YCIX 3aK/II0YeHb IpaBUll
HeuiTkux mnpoxaykiid (HIT) ma erami joriyHoro po3B’si3aHHS W akKyMyssIii  Fg
3akrodeHb npasumil HIT — 3HaxomkeHHa cyMapHOi GYHKINIT TPUHAIEKHOCTI JIJIsl BCIX
JIHTBICTUYHUX 3MIHHUX MHOUH mipaBui HII Ha etami ¢opmyBaHHS yIpaBisi0doro
BIUTUBY (HANPUKIAJ, 32 3alPONOHOBAHUM KPHUTEPIEM YIEBHEHOCTI B MPaBUJIHLHOCTI
MPUIHATTS PIILICHHS).

BkazaHi po3mIMpeHHs 103BOJIMIM CTBOPUTH YHIBEpcajlbHY IpadoBy MOJEIb
TUCIETYEPChKUX IMIICUCTEM KEpYBaHHs mapamerpaMu pyxy PO Ha OCHOBI HEUITKHX
Mepex Ilerpi. Moaenb (yHKLIOHYE IPU HEUITKMX YMOBAax, BPaxOBY€ YCl 3MiHHI,
HEOOXIJHI JUIsl 3aBJAHHS NapaMmeTpiB pyXy, IO A€ 3MOTry JOCIII)KYBAaTH BapiaHTH
dbopmyBaHHs kepytouux Aid. [Ipu ipoMy 10 2 pa3iB CKOPOUYETHCS Yac BUPOOJICHHS
KEepYyIOUuX JIId Ta 3MEHIIYIOThCS HEOOX1/IHI 00UHCIIIOBAIbHI PECYPCH.

Po3po6eni moaeni J03BOJSIOTE OTPUMATH JIaH1, SIKI HEOOX1H1 JJIs 100y 10BU
HOBUX APMiB 3 posmupeHruMu (yHKIIIOHATBHUMUA MOKIIUBOCTSMU, 110 Oyne
CIPUATH YOCKOHAJICHHIO €KCILTyaTallii peMKoBUX 3aC001B 3aJTi13HUIIb.

PesynbTaTi po3ainy BigoOpaxkeHi B podotax [9,21,22,29,33].

Po3ain  4erBepTMii mNpuUCBSYECHUI PO3pPOOJECHHIO MOJENEH  MiJACUCTEM
JUCIIETYEPCHKOTO  KEPYBaHHA PEUKOBUMHU 3aco0aMH  3alli3HUIIb Ha OCHOBI
3aMpPONOHOBAHUX y TPETHOMY PO3JILJIT POMIMPEHUX YITKUX 1 HEUITKUX Mepex [letpi.
JlucneTdyepchbki  MIICUCTEMH  KEpyBaHHA 3aco0aMu  pEWKOBOTO  TPAHCHOPTY
YTBOPIOIOTh cepenHiid piBeHb OarartopiBHeBoi CKPT. Bing ix  ¢dyHKuioHyBaHHS
3QJIEKUTh MPaBUIBHICTE (opMyBaHHS Kepyrouux i, ski Hagatotbess y KK
HIDKHBOTO piBHS cucTeMu. Ha OCHOB1 JeKOMMO3UIIli JUCTIETYEPCHKOI MiJCUCTEMHU
po3pobiieni rpadoBi moxaem 1 ckiamoBux. Ha 3ami3HUYHUX CTaHIIAX MOXKE
npoBoauTUCa (OpMYyBaHHS MOi3/AIB Ta MaHEBpoBa poOoTa. Po3risHyTo mpukianu
MOJIeNield MEpeX MaHEBPOBUX MAapIIPyTIB OKPEMUX CTaHIlH, Ha SKUX BHJLUICHI
0CcOo0JIMBI AUIAHKA. Mojeni MICTATh BEPIIMHH, y POl SKUX BUCTYMAIOTh AUISHKH,
KIHIIEBI TYHKTH CTaHIll, a TaKOoX MJYyr'H, SIKHMH CIYyXaThb PEHKOBI HUTKH, IO
CHIOTYHai0Th  BEPIIMHH Mepexi. CxemMu MapmipyTiB BioOpaxaroTbCs y BUTIIAII
opieHTOBaHUX TpadiB. BepmmHu BinoOpaxyroTb HOMEpPH AUISHOK, MEPEXOAH —
CTPUJIOYHI TEPEeBOJU, a IyTrd — CIOJYYECHHsS BUAUICHUX MEPEeXOoJiB 1 BEpUIMH 13
BpaxyBaHHSIM TIIOTOYHOTO Yacy pyXy Ta KIJIbKOCTI BEpIIMH MapUIpyTy MIXK
TPaHUYHUMH 3YTTUHKAMHU JTUTSTHOK.

Koxna PO y yaci po3mimena Ha mapuipyTi M. BignocHo uie€i PO po3mimieni
yci 111 PO nporo Mapuipyty. SAkino po3rasgaty y daci posnoain PO, nounnarouu 3
HYJIbOBOi  BIJHOCHO Yycix 1Hmux PO MapmpyTy, TO 3 BHUKOPUCTaHHSIM
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Z-TIepeTBOPEHHS PO3IMOALT MOXIJIHMBUX CTaHIB HYyJb0BOi PO MapmipyTty Mo’KHA
3amucaT y BUTIISII

VY rtakuii crnoci6 (opmyna BimOuBae posmonina cra”iB j PO y BepmuHax r
MEPEXKHOI MOJIeIIl B v-T1 MOMEHTH 4acy.

CraH KOXHOTO 3 KOPTEXIB y MNpSIMOMY W 3BOPOTHOMY HamNpsSIMKax MOXKHa
noJaTH GOpPMYIIOF0

TakuM YWHOM, 7 OJEp>KaHHS HEOOXIJHOTO OINKUCY JMHAMIKM KOPTEXIB,
HABEJICHUX [MOCIIJIOBHOCTAMM pEIITYACTUX (YHKLIM HA MHOXKHUHI (r,v, j,m,7,.),
HEOOXigHO po3moain j-roi PO Ha MHOXHHI I' BEpUIMH MEPEXKHOI MOAeIi B V-Ti
MOMEHTH 4acy MOMHOXHUTH Ha KopTexi 3 Ny PO B 5 - j MoMeHTH yacy. OTpuMani
PO3IOMAIIN MPOEKIiA | KOPTeKiB Ha I-Ty Bich 4acy (i=z_-j+V) HalOTh NIyKaHWI
PO3MOILT KOPTEXKIB.

Jns psimy MapuipyTiB OfHA 3 ' BEpILIMH Mepexi OyJe 3arajabHoro, ToOTO uepe3
IO I-Ty BEPIIMHY MOXE MPOWTH B I-TI MOMEHTH Yacy Cim_r(Z) PO BinnoBigHo 110

bopmynu

Taxkum yuHOM, OcTaHHsA (Dopmysia BU3HAYA€ BIAHOCHE po3MmimieHHs Bcix PO,
110 TIPOXO/IATH Yepe3 I-Ty BEPUIUHY MEPEXi B I-TI MOMEHTH 4acy.
BrnmBatoun Ha HewiTki mapamerpu 4,7, Ta 4;, MOXHa 3iiicHroBaTH

KEpYBaHHS CUTYallI€0 HA MapIIPyTax MEPEexl.

3anmpornoHOBaHO OpraHi3alilo JeKJIapaTuBHOI 0a3W 3HaHb CUTYallIMHOL
MIJCUCTEMH JUCTIETYEPCHKOTO KEPYyBaHHS PYXOM pEHKOBHX 3ac00iB Ha OCHOBI
CYKYIMHOCTI MPOAYKIIIWHUX TPaBWJ OI[IHKA TMOTOYHOI CHUTYyallii, MPaBWJI OIIHKH Ta
(dbopMyBaHHS y3arajbHEHOT MOJIEIIbHO1 CUTYaIlii, mpaBui (GOpMYyBaHHS KEpyBaHHS.
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Po3po6ieHo  KOHIENTyallbHI  TOJOKEHHS IOJ0 OpraHizaiii miJIcucTeM
CUTYaI[IHHOTO JHMCIIETYEPCHKOrO0 KepyBaHHsA 1 (OpMyBaHHS KEpymuMX il Ha
npukiaaai XapkiBcbkoro Bysna [liBaeHHOT 3ami3HUIN, BUKOHAHO CTPYKTYpH3AIlIO
nigcucteM, chopMoBaHi (parMeHTH CUTYAIIii.

OOrpyHTOBaHO METOJ €auHOro (OpMajbHOro Oomucy pyxy okpemux PO Ha
OCHOBI JIOKQJIbHUX MOJIEJIeH Ta CYKyMHOCTI pyXOMHX OJMHUIL HA OCHOBI II100aIbHOT
Mojieni. 3anpONOHOBAHO MOJIEII PI3HUX MapIIPYTIB, K1 (PYHKIIIOHYIOTh Y PealbHOMY
gaci. Mogeni nmoOynoBai i3 BukopucTanusaM Mepex IleTpi, oneparopis 3cyBy Z2, Z-
NEPETBOPEHHS Ta BPAXOBYIOTh IMHAMIKY PyXY.

Po3po6ieno Mojeni BUPOOHWYMX CHUTyaIlldl y IJCUCTEMI CHUTYaI[IHHOTO
KepyBaHHS HMIBUIKICTIO PO3IYCKY MOI3/IIB, SIKI BPaXOBYIOTh po3MileHHs Bcix PO Ha
MapIIPyTHIN Mepexi, 3MiHY BiJcTaH1 1 BIKOH MK PO, a Tako po31moisi KOHKPETHUX
PO Ha okpeMux MapuipyTax y AMCKPETHI MOMEHTH Yacy.

[li momeni MOXyTh OyTH BUKOPUCTaH1 ISl MIJBUINEHHS ONEPATHUBHOCTI
MPUIHATTS pIlIEHb AUCIETYEpaMU Ha OCHOBI MPOTHO3YBaHHS JTUHAMIKU PO3MOILTY
ta pyxy PO Ha cTraHLisx Ta qUISTHKAX.

PesynbraTtu po3ainy BigoOpaxkeHi B podorax [22,29,32].

B n'atomy posgiai  po3poOieHo MOJIENIl  CUTyalllMHUX  CHCTEM
TUCTIETICPCHKOTO KEePyBaHHS PYXOMHUMHU OAMHHIIIMH PEHKOBOTO TpaHcmopTy. Jls
oprasizailii CUCTEeMH JTUCIETYEPCHKOTO KEPYBAHHS OOpaHMM MiJXiJ CUTYyaliiHOIro
IJIaHYBaHHS pyXy W NPUUHATTS JUCIETYEPCHKOTO KEpyBaHHS B pEaJbHOMY Yaci.
Mopaenb cuTyallii CTpyKTYpOBaHO HUISIXOM BUJIUICHHS B Hill ()parMeHTIB 32 O3HAKOIO
Jpkepena iHdopmarlii, BAKOPUCTOBYBAHOI MpH 1i (hOpMyBaHHI.

Curyartia C cKIaIa€Thbes 3 CYKYIMHOCTI (DparMeHTIB:

SIKicTh MUCTIETYEPCHKOTO KePYBaHHS, HAITPUKJIIAT PyXOM MACAKUPCHKUX TOI3IB,
OIIHIOETHCS CyllepewIMBUMHU  BeNWYMHaAMu: R, — 3MiHHI  (1000BI)

MacaXUporepeBe3eHHs; R, — KOM(MOPTHICTh MacaxupiB;, R, — Oe3neka
MepeBe3eHb; R, — €HEePrOBUTPATH Ha TEPEBE3CHHs; R, — BApTICTh MEPEBE3CHHS Ha
OJIHOTO Tacakupa; R, — 3aIPONOHOBAHUN y po3ALNl 2 KpUTepid NpaBUIBLHOCTI

MIPUIHSATTS OTIEPATUBHUX PIIICHb.
B pesynbTaTi aucneTdepchkux pimieHb (HOPMYIOThCS Kepyrodl il Ha 00'€KT
KEepyBaHHSI



17

3 MeTO TOJOJAaHHS 3a3HAYEHHX TPYJHOLIIB CHUTYaliHHOTO KepyBaHHS
MPOIMOHYETHCS T1IOPUIHUHN MIAX1M, AKHI BKIIOYAE:

— (popmyBaHHS MO/IENi TOTOYHOI CUTYAIlil B peaJbHOMY 4aci;

— peaitizaliio JJIs JOKAJIBHOTO KepyBaHHs (U, eU"”, ) CUTyalliHOIO KE€pPyBaHHS
peanbHOrO 4acy ((popMyBaHHS ITUCHIETYEPCHKOTO KEPYBaHHS LUIIXOM 3aCTOCYBaHHS
3HaHb JI0 MOTOYHOI CUTYaIll);

— BUKOPHUCTAHHSA I IJIOOAJIBbHOTO KepyBaHHSI (U, eU’; ) «IIBHIKOTO»

MPOTHO3YBAaHHSA PO3BUTKY CHUTYyallli HUISIXOM CHUTYallliHOTO MOJICIIOBAHHS, SKE
CIUPAETHCS HA OILIHKY MPOTHO30BAaHMX CHUTyalllil 3a TpaBUJIaMU Ta NPUAHATTA
KEepyBaHHs Ha OCHOBI «XOPOIINX» BapiaHTIB.

CTOCOBHO [0 3aBJaHHS JUCIETUYEPCHKOTO KEPYBAaHHS JAeTajiizallis MiAXo1y
MOJIATAE B HACTYITHOMY. Y KOK€H MOMEHT IMPUUHSATTS AUCIETYEPCHKOTO KEPYBAaHHS:

— 3a JeKJapaTUBHMMM TpaBUJIaMU (OPMYETbCSI MOBHA MOJEIb MOTOYHOI
CUTYaIIIT;

— 3a npaBuiIamMu U1t KoskHO1 PO GopmyeThes TOKalbHE KEPYBaHHS;

— U1 KO>KHOTO KIHIIEBOTO IMYHKTY MApUIPYTIB 3a MPOAYKIIMHUMH IpaBHJIaMU
nepeBaru MapupyTy 3 MHOKMHU BuOupaetbest PO, 1is ko1 npuiiMaeThesi MOJIETIbHE
(npobne) xepyBanus (U, L, ((U,)=1) — Bumyctutd PO Ha MapupyT;

—BUKOPHUCTOBYIOUM MOJIENIb MOBHOI CUTYyallli, 3a ACKIapaTUBHUMHU IpPaBHJIAMU
bopMyeThCsl y3arajibHeHa MOJIeNb CUTyallli, 110 BiI0Opa)kae BY3JIOB1 (KPUTHYHI)
JUISTHKA MapIIpyTiB;

— 3a TOPONYKI[IWHUMHM TIpaBWJIaMM Ha OCHOBI Yy3arajibHEHOI MOJelNi, III0
B1I00pakae HEUITKy 3MiHYy nojiokeHHs PO Ha pi3HUX MapuipyTax, MOJAEIIOEThCS
PO3BUTOK y Yaci MOTOYHOI CUTYAIIIT;

— JIUIs1 KOSKHOTO KPOKY MOJIEIBHOTO Yacy 3a MpaBHJIaMU TIEPEBIPSETHCS MOJIEIbHA
CUTyallil Ha KPUTHUYHHUX [IISHKaX MapupytiB. Skmo npu wmoaentoBanHi PO
MPOXOJHUTH BCl KPUTUYHI JUISTHKUA ¥ MPU LIbOMY HE BUHHUKAE HEOAXKAHUX CUTYaIllH, TO
MPUIMAETHCS HEOOX1THE KePYBaHHS B PEAIBHOMY Yaci.

3 METOI0 €KOHOMIi 0OUYMCITIOBAILHUX PECYPCIB, 110 € TOJIOBHUM YUHHUKOM JLJISI
CHCTEM DEANbHOro 4acCy, IpOLENypa BHKOHYETbCA HE JUI1 BCIX MOMEHTIB t;, I

OJIHOYACHO PO3IJIAAI0ThCS HE BCl KIHIEBI MyHKTU. MOJENIOBAaHHSA MOYMHAETHCS 3
MOMEHTY PEalbHOr0 Yacy, KOJIM Ha KIHLIEBHI MyHKT npuOyBae uyeprosa PO, a notim
Ha KO’)KHOMY 1HTEpBal peaibHOro yacy A BHUpIIyeTbes 3aBianHs, ok PO He Oyze
HampaBlieHa Ha MapuipyT. DakTUYHO MPH TAaKOMY MiAXOJ1 BU3HAYAETHCS MOMEHT
4acy f;, KOJIM MOKHA BUIycTHTH Ha MapmpyT PO. IlpaBuna, mo nepeBipsioTh npu

MOJICIIIOBAaHHI PO3BUTOK CHUTyaIlli y dYaci, BPaXxOBYIOTh KPHUTEPii OIIHKU SKOCTI
KEepyBaHHSI.

[ToOynoBa Momeni cuTyairii Ta AEKIapaTUBHUX MPaBUJ MOJAETHCA HA TMPHUKIIAIL
MaHEBpPOBOTO MapiipyTy. BuxigHow iHdopmarlli€ro, Mo HaIXOAUTh BiJg OOPTOBOTO
koMi'roTepa PO, Ha OCHOBI sIKOT OyyeThCcsl MOAENb (hparMeHTa CHUTYyallii, €; HoMep
KOHTPOJIBHOI TOYKH; 4Yac IPOXOJKEHHS KOHTPOJIbBHOI Touku; Homep PO; HOMmep

MapuipyTy.
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Bupaineni Taki 30yproroui (pakTopu: BOpPOXICTh TmiepecyBaHHsS PO pi3zHuUX
MapIipyTiB Ha BUIUJICHINA MIJSHIN (3arajibHa AUISHKA IS JEKUTBKOX MapIIpyTiB);
NEepPEeTUHAHHS JACKUTHPKOX MapIIpyTiB Ha BUAUICHIN JUISHIIL;, HAMpYy>KE€HI YMOBH PYyXY
o MapmpyTy (Tepexpects 3i cBitiodopamu, napanenabHi nepecyBanas PO i iHIIMX
BU/IIB TPAHCIIOPTY, 1110 KOHKYPYIOTh 3a MPOI3HY YaCTUHY, HAsSBHICTh i IHTEHCUBHICTh
MIIIOX1THUX TIEPEXOIiB Ta 1H.).

CdopmoBani HediTKi (parMeHTH CUTYaIlill, SKi OMHUCYIOTh KUTbKICTh MacakKupiB
Ha 3YMUHI; TeXHIYHUN cTaH PO; HamoBHEHHS pyXOMOI OJMHUII Ta 1HIII, a TaKOX
pO3pO0JIEHO MOJENb IHTErPOBAHOI MIJACUCTEMH CHUTYallIMHOTO MOJEIIOBaHHS W
KEPYBaHHs, IO JIO3BOJIAE BpaxyBaTH  BIUIMB CYKYNHOCTI YCIX IapaMmeTpiB
30BHILIHBOTO CEpENOBUINA Ha (OPMYBaHHS IIBHJIKOCTI PyXOMOI OJMHMIN, SKa
PEKOMEHIYETHCSL.

Po3pobiieno Mojeni  oprasizalliiHOrO KepyBaHHS Ha TMPUKIAI  MEpexi
MaHeBpoBUX MapuipyTiB PO Ha cranuii. BukopucraHo mpuHIMIN CHUTYyaIlIiHOTO
KEpyBaHHs, BIAMNOBIIHO O SIKOIO KOXKHA CHUTyalls, y SIKId JOBOJUTHCA MpPUNAMATH
YVIOPABIIHCHKE PILIEHHS, TOPIBHIOETHCSA 13 0a3010 3aBYACHO PO3IJISTHYTHX CUTYaIlll.
JUist Takoro aHanmi3y 3alpONOHOBAHO 3aCTOCYBAHHS METOJIB HEYITKOTO BHCHOBKY.
Takum yuHOM, OyJia MoOyaoBaHa HEUITKAa MOJENb JJIsSl 3aJlaHHs IIBUIKOCTI OKPEMOT
PYXOMOI OJTUHUIII.

Ha mnpuknagl KOHKpETHOI CHTYyalli MNPOJEMOHCTPOBAHO (DYHKIIIOHYBAHHS
moOy10BaHOT MOJIENI.

PesynbraTi po3niny BigoOpaxkeHi B podoTax [20,22,29].

VY mocromMy po3aiji po3po0iIeHO MeTO | aIanTUBHOI (PiIbTparii CUTHAIIB JIs
moOyI0BU 3aBaJIOCTINKHUX aJaNTUBHUX KOHTYpiB KepyBanHs PO.

VY Ounemiocti BumankiBe npu ¢yHkuionyBanHi KK perymboBani BenmnumHuU
CIIOCTEpIraloThcsi Ha (POHI 3aBaj] 3 XapaKTEPUCTHKAMU, 110 3MIHIOIOTHCS B IMTUPOKHUX
TPaHMUIISX.

Konu B KOpuCHOMY CHUTHaml MNPHUCYTHI 3aBaaud (IIyMH), TO MpPU BEJIMKHX
3HaYeHHSX Koe(IieHTiB HacTporoBaHHs perynsatopiB y KK mnapamerpamu pyxy
peKoBUX 3ac00IB BHUHHMKAIOTh 3MIHM PEryJbOBaHUX BEJIUYMH, SIKI MPHUBOIATH [0
3HAUHOTO TMOTIPIIEHHSI SIKOCTI TEPEeXiJHUX TMPOIECiB, a B PsAAl BUMAIKIB 1 0
KaTacTpo(pIYHUX HACITIJKIB JUIsl O0'€KTIB KEPYBaHHS: HANpUKIIAA, HEIPUITYCTUMI MEXI
3MIHHM THCKY, TSTH, TAJIbMYBaHHS, BUAKOCTI PO i1 1H.

Bukonano anami3 3aBaj, ki BUHUKaOThH npu PyHkiionyBanHi KK 3acobamu
perikoBoro TpaHcnopty 3amizHuib. Jochaimkeno BB Ha KK: TaroBux arperaris
JIOKOMOTHBIB 3 BIJMOBIJHUMHU TIEPETBOPIOBAYAMH; PI3HUX JDKEpPEN >KUBJICHHS,
pEeHKOBHX Kil (OCHOBHMI Ta HAWOUIBII PO3MOBCIOKCHUNM TPUCTPIN 3aTI3HUYHOL
aBTOMaTuKH). PO3rnsHyTO 3aBaju, SIKi BUKJIMKAIOTHCS: OTIOPOM 130JII1li pEeHKOBHX
JHIA; OMOPOM TOI3HOTO IIYHTA; PI3HUMH €JIEKTPUYHUMHU 3aBaJaMH; 3aBaJlaMH Bij
IPO30BHUX PO3PSAIIB; CICKTPHYHOIO JYrol0 Ha CTPYMO3HIMadax eJIEKTPOBO3iB;
TATOBUM CTPYMOM; IIEPETBOPECHHSIM CTPYMY B TATOBOMY JIAHIIFO31 JOKOMOTHBIB.
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[TinTBEpIPKEHO BUCHOBOK, 1[0 YaCTOTHI CKJIQJIOB1 3aBaJl 3HAXOAATHCSA Y O1JIbII
BHCOKOYAaCTOTHOMY Jiana30H1 y MOPIBHSAHHI 13 KOPUCHUMH CUTHAJIaMU, IO 3a/1al0Th
mBuaKicTs PO.

Bizmomi pi3Hi MeTOAM aganTUBHOI (PinbTparlii, iki BuUkopuctoBytoThcs y KK. B
HUX HEOOX1THO BpaXxOBYBATH 3a3/1aJI€T1/Ib BU3HAYCHY OIIIHKY BUXITHOTO CUTHAIY.

Jlis onepkaHHS OLIHKH MPO MapaMeTpu I[bOTO CUTHATy y BKa3aHHX BUIIE
MeTofax (uTpTpalii BUKOPUCTOBYBadacs MOMEPEAHbO HAKOMHUYeHa i 00poOieHa
peaiizallisi CUTHaNIB, [0 BHMMAara€ 3HA4YHMUX BHUTpAT 4acy. laka oOpoOka Moxke
3aCTOCOBYBATHUCS B CUCTEMAX MOJICIIOBAHHS 1 IPOTHO3YyBaHHS, /1€ YaCOBI PECYPCH HE
oOMexeHi. Y peanbHUX ymoBax pobotu PO Ha mapmipyTrax Takoro pesepBy dacy
HEMae, TOMY pIIIEHHS Ha KepyBaHHS IOBHHHI NpUMMATHCA B XOAl CaMOIo
HEPEXIAHOTO MpoLecy  poOOTHM NPUCTPOIB KEPYBAHHA U PpEryJIlOBaHHS, TOMY
BUKOPUCTAHHA 3a3HaYEHUX METOIB (DUIbTpaIlli HEMPUITHATHO.

3anponoHOBaHUM HOBHIM METOJl HE NOTpPedye MOMEPEeaHbOrO0 HAKOMMYEHHS
1H(popMmarii.

VY poil KpUTEpil0 ONTUMAIBHOCTI y JUCEpTalii 3almpolOHOBAHO KpPUTEPIH,
SKHI BPaxOBY€E amnpiopi HEBUMIiproBaHy iH(popMariito npo curHan S(t) ta 3aBamy &(t).
Takum KpUTEpiEM ONTHUMAIBHOCTI CIYKUTh (DYHKIIOHAI

. : : 1 5 .
Leli ¢yHKUIOHAT XapaKTEpHU3ye MNEPEBUIICHHS OLIHKOIO g‘y (t)‘HOTyH(HOCTl
BUXIJTHOTO CHUTHaJy (UIbTpa HaJ MOTYXXHICTIO CKJIAQJI0BOI BHUXIJHOTO CHUTHAIY,

1 . . .
BHUKJIMKAHOIO 3aBaliol0. BBeneHHA g‘y3(t)‘,[[03BOJI$I€ y TIpoIleci ONTHUMI3amii OlIbII

e(EeKTUBHO TPUAYIIYBaTH 3aBaJIOB1 CKJIaJ0B1 Y BUXIJTHOMY CUTHall, a IPU CUHTE3I
¢impTpa Ha OCHOBI Ju(depeHLirOBaHHA (YHKIIOHAJa BpaxOBYBaTH pealibHi
€HEPreTHYHI CIIBBIAHOIIECHHS cUrHamiB y°(t). OnrumansHoMy (GIABTPY BiamoBimae
eKcTpeMyM (TOMYy 11O CKJajoBa ¢&(t) MOBMHHA TMPArHyTd JO HyJs) ILbOTO
(dhyHKITIOHATA.

[lapameTpu HacTporoBaHHs po3pobieHoro anantusHoro ¢inbrpa AC, Ta T,

BHOHMPAETHCS 13 CIIBBITHOIICHHS
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Ocrauniii Bupa3 Bu3Hauae 3akoH 3minn koedimienra AC, wHactporoBanus

cxemu QiabTpy. Po3poOieHO Ha OCHOBI 3ampoOINOHOBAHOTO METOAY (uIbTparii
CTPYKTYPHY CXEMY ONTHUMAJILHOTO aJIallTUBHOTO (GinbTpa (puc. 5).
JI1s BU3HAYEHHS IUCTIEPCiil Y IboMY (PiTbTpl BUKOPUCTOBYIOTHCS (hOPMYIIH

Puc. 5. CtpyktypHa cxema agantuBHOTO (PiibTpa

Ha BinMiHy BiJl iCHYIOUUX (QUIBTPIB, SIKI TOTPEOYIOTH MiCTPOIOBAHHS Oararbox
napameTpiB, 3alpONOHOBAHUM aJanTUBHUN QUIBTP Ma€ TUIBKM OAMH MapameTp

HaCTPOIOBaHHS K.o=f (w Q/R ) 3a paxyHOK BBEJEHOi y AucepTalii JWHAMIYHOI

ajanTalii 3 BpaxyBaHHSIM MOTOYHOTO OOYMCIICHHS BITHOIIICHHS Q/R 3a0e3MmeuyeThes
BHCOKa SIKICTh MPOLECIB 00p0OKU curHaiiB. OYHKIIOHYBaHHS (UIbTPA LTHOCTPYETHCA
puc. 6 Ta puc. 7.

®insTp Mae J0AATKOBUM mapaMerpuunuii Buxin A K; (puc. 5), sAxui
BUKOPHCTOBYETHCS TIPU CUHTE31 aIalITUBHUX KOHTYPiB kepyBanHsa PO. B agantuBHux

KK 3nauenns mapamerpa K; BPaxOBYEThCS Yy MPOLEAYypaxX OOUYUCICHHS KPUTEPIIO
ONTUMI3AIll] Ta MapaMeTPiB HACTPOIOBAHHS KOHTYPY.
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Pesynbratn po3niny BimoOpaxkeHi B podorax [5-7,8,10-13,16-18,23,26,27].

Puc.6.Curnanu , siki XapakTepu3yloTb poOOTy aJlaliTUBHOTO (PLIbTpA:

Puc. 7. Curnanu , siki XxapakTepu3yoTb poOOTy aJaTUBHOTO (PuIbTpa:
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Po31in cboMuii MPUCBSYCHNI CHHTE3Y aJalTUBHUX PETYIATOPIB ISl KOHTYPIB
KEpyBaHHS PYXOMHUMH O0'€KTaMH, SIKI OMHCYIOTbCS MOJACIUII0 3 PO3MOJIUICHUMHU
napaMmeTpami.

B.A. JlazapstHoM TIpoOBeIeHE TEOPETUYHE JOCIIIKEHHS MEePeXiqHUX MPOIECiB
PYXy 3alli3HUYHHX TMOi3/IB, CKJIAQJHUX MEXaHIYHMX TPAHCIOPTHUX 00’ €KTIB 0e3
BpaxyBaHHSl Kepyrouoi cucteMd. HuM cTBOpeHa Teopist CTIMKOCTI pyXy pEeMKOBHX
3ac00iB 3aii3HUIb. BiH JOBIB, IO MOi3J HEOOXITHO pO3rIsAaTH SK OO0 €KT 13
PO3MOJUIEHUMH B dYaci Ta TpOCTopl mapamerpamu. s MOCHiIKEHHS TUHAMIKA
takux 00’exTiB H.€. KykoBcbkum i B.A. JlazapsiHOM 3anpONOHOBAHO BHKOPHCTATH
nudepeHIiianbHl PIBHSIHHS BUTIISTY

Ao MO3HAYMTH TO3JO0BXKHIO HIBUAKICTh MEPEMIIICHHS B1J0Opa)Xyroudoi

&

TOYKM MOJEN Y3JIOBX KOOpAUMHATH X SIK &, TO MNOBOMXKEHHSI Takoi PO B
nepexiiHux pexxumax (pyx PO mo peiikax, mo310BxKHI i ONepeyHi KOJIUBAaHHS Mac
PO, 110 BUHUKAIOTh NpU iXHBOMY pycl) MOXe OyTH omucaHe B 0€3po3MipHiil ¢popmi
OJIHO - 200 IBOBUMIPHUM pIBHSHHAM Maconepeaadl tuiry Oyp’e

Jlo TemepilmmHROTO Yacy HE BHPINICHI MUTAHHA CHUHTE3Y e(EeKTUBHOTO
kepyBanHg PO 3 po3nojaiieHUMH TlapamMeTpaMu B 3aMKHYTOMY KOHTYpI B MOMEHTHU
MOTOYHOI i 3aBaJl Pi3HOT IHTEHCUBHOCTI. Y pAMll POOIT CHHTE3 KEPYBAHHS TaKUM
00’€KTOM 3BEJCHUN 10 CHUHTE3Y PETYJSATOPIB JJISI OKPEeMHUX MIJACHUCTEM KEepyBaHHS
noizaoM. Ilpu 1bOMYy BHUKOPUCTOBYIOThCA Mojeni PO 13 3o0cepemkeHUMU
napamMeTpamMu (HampuKIaJ, KEepyBaHHS EHEPreTHYHOK YCTAHOBKOKO TEIUIOBO3IB,
TATOBUMHU JBUTYHAMHU, T€HEpATOpaMu BJIaCHUX NOTpeO Ta iH.). B po3aini po3pobiaeHo
3aBano 3axuileHi KK i PO 3 ypaxyBaHHSIM pO3MNOJUICHOI Macw TMoi3na, SKi
BpPaxoOBYIOTh NOTOYHI1 3aBa/IH.

[lepenatni ¢dynkuii moaeneid PO 3 po3noauieHUMH MNapaMeTpaMud MOXKYTh
MICTUTH ONIEPATOPH (1ppalliOHANIbHI JIJAHKH ) BUTJISIY:
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[Tokazano, sikuio kepoBana PO onucyeTbes nepenaTHOO QyHKIIETO, IKa Ma€ y
CBOEMY CKJIaJi IppalioHaNbHI JIAHKH, TO ONTUMI3YBaTH IMEPEeXiTHUI Mpolec y
3amkHyToMy KK Oyne perynsitop, moO Mae y CBOid CTPYKTypl NPOTOPIIiiHI,
niBaudepeHiianbHi, MiBIHTErPaibHl, MIBIHEPIIHI Ta IHII IppalliOHANbHI JIAHKH.
OTxKe, KO 00’€KT ONMUCYETHCS, HATPUKIA/, MiBIHEPIiHHOI aHKO (IpH 9 = V),
TO ONTHUMI3YBaTH TIPOIIEC Y 3aMKHYTOMY KOHTypi OyJae MpomopuiiHo —
MiBIHTETPATBHUMN PETYIIATOP

PosrisayTo Momens 00’€KTy i3 mepenaTHO (QYHKIEI, SKa CKIATAEThCS 3
MOCTIZIOBHO 3’€qHAHUX MIBIHEPIIHHOI Ta anepioJMYHOI JJAaHOK (BIAMOBIIA€ MOJETI 3
PO3IOIIJICHUMHU ITapaMeTpamu)

Ta MOJENIb 00’€KTy 13 TEepelaTHOI (YHKIE, sfKa CKIAAA€TbCs 3 MOCIHIIOBHO
3’€JHAHUX JIAHKW 13 YUCTHM 3alli3HIOBAaHHSM Ta AHAJIOTIYHOI anepiojuyYHOl JaHKU
(BiaroBiTae MOJIEN1 3 €KBIBAJCHTHUM 3alli3HIOBAHHSIM)

JloBeaeHo, 1m0 ymoBa piBHOCTI mnepematHux (yHkiin  Woi(S)=Woa(S)
BUKOHYETBCS, SKIIO

OpuriHai qporo BUpa3y TaKui

JIns BU3HAUEHHS BEJIWMYMHU 3alli3HIOBAHHS 7(X,f) B PO3IUIl MOOYyJO0BaHO

o)==

rpadiku 3 koopauHatamu  Yi(t)=t Ta »# | 3 JKUX OTPUMAHO 3HAYCHHSI
€KBIBaJIEHTHOTO 3aMi3HIOBaHH 7(x) Moneni PO y Burmsami

Po3paxyHku mMoOKa3yrTh, IO MOJEIL 13 €KBIBAJCHTHHUM 3alli3HIOBAHHSIM
BiJIpI3HAETHCS Bi Mozenei B.A. JlazapsHa y yacTKoBUX MOXITHUX (ippallioHajgbHA
nepenarHa QyHkiris) He Oubine Hix Ha 10 %.

Takum umHoM, mogens PO, onucyBaHy pIBHSHHSMU B YAaCTMHHMX IOXI1JIHUX,
MOXHa 3aMIHUTH 3BUYAMHUM JUQPEPEHLIATIbHUM pPIBHSHHSAM 3 €KBIBAJIEGHTHUM
cTaiuM (U1 AaHOI KOOpAMHATH X) 3ami3HioBaHHsSM. lle no3BoJisie crpocTutu
MareMatuyHl mojeni PO (3aMIHUTH CITKOBY MOJEINb BEIMKOI PO3MIPHOCTI OJHUM
PIBHSIHHSIM) 1 3acTOCyBaTH Juisi cuHTe3y perynstopiB ans KK pelikoBumu 3acodbamu
aHATITUYHI METOIH , pO3pO0JIeH] i 00’ €KTIB 31 CTAJIUM YaCOM 3ai3HIOBAHHS.

OTtpumaHo mpocTi anreOpaiyHi BHpas3H AJis aBTOIIACTPOIOBAHHS MapameTpiB
PETYJISATOPIB Y 3aJIEKHOCTI BIJl BpaXyBaHHsI MOTOYHOI'O BIAHOIIEHHS PIBHIB CUTHAILY
R mo 3aBagu Q, 3MiHIOBaHUX y 4Yaci mapametpiB mozem PO (koedimieHT mepemadi,
€KBIBaJICHTHE 3aITi3HIOBAHHSI), 10 Ha BIAMIHY BiJl BIJOMUX METOJIB JIa€ MOXJIMBICTh
peanizyBaTd JAWUHAMIYHY ajanTaiilo TapaMeTpiB  PEryjsTopiB. Jlumamiuna
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adanmayis HaJlae 3MOTY PO3IIMPUTH Jiana3zoH mpane3aatHocTi KK npu 3MiHroBaHHI
3aMMi3HIOBAHHS B IIMPOKAX MEXaxX Ta 3HAYHO 30UTBIIYE MIBHUIAKOIIIO MPOIIECY
amanranii KK 1 3a0e3neuye 6113bKy 10 ONTUMAIbHUX AKICTh MEPEXIAHUX MPOIECIB
TaKOXX TpU 3MiHI IHIIUX TapaMeTpiB y IMIMPOKUX Mekax. BHUKOpUCTaHO KpuTepiit
MakcumaiabHOTro ctyreHs criikocti (KMCC).

[IpoBeneHo CHUHTE3  MPOMOPIIWHO-TIBIHTETPATBHOTO  pEeryjsTopa s
3amkHyTOro KK, sikuit MiCTUTH ananTUBHUN (IIBTP 13 ONTUMAIBHOIO CTAJOK0 4acy.
Jnsa kepyBanHs PO 3anpornoHoBaHi aHAOTOB1 BapiaHTH peani3allii miBIHTEerpaJbHOTO
peryiaropa Ta MponopiiiHO-MiBIHTErpalbHO-TIBANG PEpEHITIaTbHOTO PEryaTopa Ha
aHaJIOTOBHX OIEpalliiHuX mijacumioBadyax Ta RC—enemenTax.

OTtpumani B po3auiax 6 ta 7 pe3yabTaTd Jal0Th 3MOTy OyyBaTH aHaJIOTOBI Ta
1u(poBi perynsaTopu, siki 3a0e3nedaTb BUCOKY SKICTh (DYHKIIIOHYBaHHS aJallTUBHUX
KOHTYpiB KepyBaHHs PO.

PesynbTaTi po3ainy BigoOpaxkeHi B podotax [15,25].

Y BocbMoMy po3aiii BukoHaHO cuHTe3 Ta gociaikeHHs KK peiikoBumu
3aco0aMu 3alli3HUIIb, MOJIEIII SIKUX MICTSITh €KBIBAJCHTHE 3aIli3HIOBAHHSI, OJIEPKAHE B
CbOMOMY pO31UI. 3 orjsAy Ha mupoke BukopuctaHHs npu noOyzaosi KK III ta
[II/I-perynsTopiB, a TAKOK Ha iX BUCOKI JUHAMIYHI BJIACTUBOCTI, CHHTE3 BUKOHAHO 3
BUKOPUCTAHHAM LUX 3aKoHIB perymoBaHHd. Cunre3oBanuii KK mae crpykrypy,
nokazany Ha puc. 8. CyKynHICTh BXIAHUX CUTHAIIB GopMyeThcsi 06a3oro nanux 1. Il
CUTHAJIU OOpOOJISIOTHCS aJanTUBHUM (UIBTPOM 2, CTajla 4acy SIKOTO BU3HAYAETHCS
0110koM HacTporoBaHHs PunbTpa 7. CurHan 3 Buxoay QuUIBTPY 2 TMOJAETHCS HA
ajanTUBHUN peryisTop 3 3 OJOKOM HACTpOwBaHHs peryisTtopa 8. OcraHHIN
BHKOPHCTOBYE CHUTHAIW 3 0a3W JaHWUX Ta curHamiB 1, a Takox 3 moxeni PO, ska
MICTUTh €KBIBJICHTHE 3alli3HIOBaHHA 5 Ta 1HepIiiHy naHky 6. IlepenbGaueHo
dbopmyBaHHS pI3HUX 30ypeHb. 3BOPOTHUHM 3B'S30K OPraHi30BaHO 3a CUTHAJIOM
IIBUKOCTI, IKAIA 3HIMAETHCS 3 TOYKH TOTOYHOT KOOPAWHATH X .

[Tpu nocaimKeHHSIX MOAEIb PyXOMO1 OJMHULI IToAaBaiacs y 180X GpopmMax

MoOXIMBICTh BUKOPUCTAHHS BKA3aHUX MOJICJICH BUTIKAE 3 TPAHUYHOTO TIEPEXOTY
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B po3gini  oTpumaHi Bupasu Uil ONTUMAJbHUX 3HA4€Hb IapameTpiB
HacTporoBaHHs pizHuX perynsropis I, I, IT/1, ITIJ, TTJI/I Ha ocHOBI KpHTEpiO
MaKCHUMaJIbHOTO CTYTEHSI CTIHKOCTI



Puc. 8. CtpykTypa aqanTHBHOTO KOHTYPY KEpyBaHHS pyXOMHUM 00'€KTOM.
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Tax g KK 3 ITl-perynsaropom ta moaensmu Woa(S) a6o Woz(S) mMaemo

Jnst  MOCHIDKEHHS  JUHAMIYHUX  BJIACTUBOCTEH  KOHTYpPIB  KEpPYBaHHS
mBuakictio PO pospobaeno Matlab-monens yuiBepcansHoro KK (puc. 9).
OOuucnenHs ctanoi 4acy QuibTpa T o kputepito KMCC Ta mnapamerpiB

HAaCTPOIOBAHHS PEryJsSITOpa BUKOHYIOTHCA BIANOBIIHUMH OJIOKAMH Y PEXKUMI
ounamiuynoi adanmayii y KOXXHUNA NOTOYHUN MOMEHT 4acy.

[Ipu pocnimpkenHi auHamiyHux BiaactuBocTedl KK Bukopucranumii 11—
pEryisTop, y NPUITYLIEHH], 0 MapaMeTpu 00'€kTa KepyBaHHs, (QUIbTpAa W OLIHKH

XapaKTePUCTUK BUITAJKOBUX KOPUCHUX CHUTHAIIB 1 3aBaj y mpoiieci
eKCIUTyaTallii 3MiHIOIThCS B MUpokux rpanuiax. Ha Bxig KK mogaerbest anuTuBHA

CYKYITHICTh KOPUCHOTO CHTHATY Ta 3aBajau (1)

VY poni 3amaroyoro CUTrHalmy OOpaHO TPSIMOKYTHHM CHTHal 3 OJWHUYHOIO
aMILTITYI010 1 mepiogoM 10 yMOBHMX (MallMHHUX) OJWHHUI, & y POJI CUTHAITY
3aBaau (HE OOMEXYIOUM 3arajbHOCTI) — CUHYCOiy 3 OUIbII BUCOKOK YaCTOTOIO B
MOPIBHSHHI 3 KOPUCHUM CHUTHAJIOM 200 BUMAJAKOBUH 30ypIOIOYMIl CUTHAI.

AHani3 rpadikiB MNEpexilHUX NPOLECIB, OTPUMAHUX IPU MOJEIIOBaHHI,
MOKa3aB HACTYIIHE.

[licnss 0AHOPA30BOrO ONTHUMAIBHOTO BUOOpPY MapaMeTpiB HACTPOIOBAHHS
KOHTypH 3 ajanTaiiero T1a 0e3 Hei  3a0e3MeuyroTh BHCOKY SKICTh IPOIECIB
kepyBanHa. OpHak 3MiHa KoediiieHTa nepenadi o0'ekra kepyBanHg 3 1 mo 10
MPU3BOJUTH 10 HECTIWKOI poOOTH KOHTYpY KepyBaHHs Oe3 ajanTaiiii — KOHTYD
nepecrae HopMmaiabHO (yHKIioHyBaTH. KK 3 amanTariero 3abe3nedye Ty K camy
AKICTh TPOIECY KEpyBaHHS 3a paxXyHOK [HWHAMIYHOI aJamnTtauli mnapameTpiB
HaCTPOIOBAHHSI.

[Tpu 3mini 3amizHioBanHs 3 0,01 10 1 y.0. KOHTYp Oe3 ajanTariiii He 3abe3neuye
HEOOXIHY SIKICTh TIPOIECY KEpYyBaHHS, a KOHTYp 3 aJamnTalli€l0 KOMIEHCYE 3MIiHY
3aIi3HIOBaHHs, 3a0€31euy0uH NOTPiOHY SAKICTh MPOIeCY KEPYBaHH.

Ha puc.10 ta puc. 11 mokazaHo mpuKIIaJ MPOIECIB y KOHTYpaxX KepyBaHHS MPU
HAsBHOCTI BUMAJKOBUX 3aBaJl y BXiAHUX curHanax. Kontyp 0e3 amamraiii HE MOXe
3a0e3neunTH HEOOX1IHY SKICTh MPOIIECIB.
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M OJOHEHULIIBIR 9ITON-qR[IBIA BHILRIAIEIH L G "0U]
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Puc. 10.Curnamu y KK 6e3 amanrartii: a) Bxigauit cxiguactuit curaain 1(t), mepiox 10

Puc. 11. Curnanu y KK 3 aganrarieto: a) BXigauii cxiguactuii curdain 1(t), nepiox 10
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Ha puc. 12, puc. 13 mokazani pe3ynbratu gociuimxeHHs KK mpu HasBHOCTI
30ypeHb 3 BpaxyBaHHsIM iHepiiiiHOi manku PO. Ilpu 3MiHIOBaHHI MapameTpiB
00'exTy, 3aBaj Ta 30ypeHb y MIMPOKUX TPAHUIIX KOHTYPH KEPYBAaHHS Peaji3ylOTh
OJITHAKOBI amepioMyHI MPOLECH 3MIHM MIBUAKOCTI. Ha X pucyHKax MoKa3aHuu
XapakTep MPOIECIB 3MIHM IIBHIKOCTI MPHU PI3HUX MapaMETPUUYHUX 30ypeHHSX, SIK
BUJTHO, XapaKTep MPOILIECIB arepiouIHUA.

Puc. 12.Curnanu y KK 3 ananrariero: a) BXiTHUN Ta BUX1AHUN CUTHAIIY;

Puc. 13.Curnanu y KK 3 apanrariero: a) BXiIHUN Ta BUX1THUN CUTHAIIH;
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BukonaHi B po3iti JOCTiIKEHHS TATBEPIUIN BUCOK] JMHAMIYHI BJIACTHBOCTI
KK 3 nunamiuHOIO ajnamTaiii€ro, BOHHM BHKOpUCTaHi Juisi moOynoBu APM, skwuii
JI03BOJISIE TIPOEKTYBAaTH TMEPCHEKTUBHI KOHTYpU KepyBaHHS PEHKOBHUMH 3aco0aMu
3aJ1i3HULIb B yMOBaX HEOOX1THOTO 3pOCTaHHS MIBUIKOCTI IEPEBE3CHb.

Pesynbratn po3niny BimoOpakeHi B podorax [2,3,15,19,28,35].

Y poaaTkax MICTATHCS MPUKIAAN BUKOPHCTAHHSA PO3POOJICHUX B AUCEpTaIll
METO/IiB Ta aKTH BIIPOBAKECHHSI.

BUCHOBKHA

VY nucepranii BHUpPINIEHO HAYKOBO-TIPUKIIAIHY MpoOieMy po3poOjeHHs 1
OOTpYHTYBaHHsI TIEPCIIEKTUBHOI KOHIICMIII CHUHTE3y CHCTEM aBTOMATHU30BAHOIO
KepyBaHHS 3acobamu perikoBoro Tpancrmopty 3amisaunb (CK PT) Ha ocHOBI
TEOPETUYHOTO PO3BHUTKY Ta y3arajibHEHHs MOJENIeH Ta METOMIB AJisl 3a0e3MeUYCHHS
aBTOMATU30BAHOIO BEJICHHS rpadika pyxy MOi3/iB.

Ha ocHOBI1 npoBeaeHUX TOCHII)KEHb MOKHA 3pOOUTH TaKl BUCHOBKHU:

1. AHami3 ICHYIOYMX aBTOMATHM30BaHUX CHCTEM KEpyBaHHS 3acoOamu
PEUMKOBOTO TPAHCHOPTY IIOKa3aB, IO IM MpPUTaAaMaHHI CYTTEBI HEHOJIKH - HE
BPaxOBYIOThCSl HEUITKI CUTYallil, XapakTepH1 MpU KepyBaHHI MapaMeTpaMHu PyXOMHUX
OJIMHUIIb, HE (POPMYIOTHCS 3aBIAHHS JUISl MIATPUMAHHSA PaIllOHAIBHOI IIBUJKOCTI
pyxomMux oauHMIlb; Mojemn PO He ajekBaTHI iX pO3MOAUICHOMY XapakTepy; He
BUKOPUCTOBYIOTHCS METOJIM aJanTailii mpu moOyJoBi KOHTYypiB kepyBaHHs PO.
OOMexeH1 MOKIIMBOCTI JucrieTyepiB Ta MamuHicTiB PO mpu 3011bIIeHHI KUTBKOCTI
30BHIIIHIX (aKTOpiB (B TOMY YHUCII MPH HEOOXITHOCTI 3pOCTaHHS HIBUIKOCTI) HE
J03BOJISIIOTH 1M MPUKAMATH y PeaIbHOMY 4aci ONEpaTUBHI Kepyrodi Aii, 0 MoTpedye
po3iMpeHHsi  (YHKI[IOHAJBHUX MOJMKJIMBOCTEM CHCTEM KepyBaHHS 3aco0amMu
PEUKOBOTO TPaHCIIOPTY.

2. Briepiie Ha OCHOBI OOTPYHTOBAaHHMX KpHUTEpIiiB onTHMI3allli, po3poOIeHUux
MoJielield Ta METOAIB MOOYA0BH 1€papXiYHUX PIBHIB CUCTEMU CPOPMOBAHO OCHOBHI
MOJIOKEHHSI TEePCMNEKTUBHOI KOHIEMIIi TOO0yJI0BH aBTOMAaTHU30BaHUX CHUCTEM
KepyBaHHA 3aco0aMu pPeMKoBOro TpaHcnopTy. lle macTb MOXIMBICTH B yMOBax
HEOOXITHOTO MiBUINECHHS IBUAKOCTI PO 3a paxyHOK MOJENIOBaHHS CHUTYyaIlld
CIOPOCTUTH TIPOLIEAYPY NPUHHATTS KEPyIOUuX i, M0 MiABUIIUTL Oe€3MeKy
eKCIUTyaTalii peKoBHUX 3ac001B 3aJ113HUIIb.

3.Ha ocHOBI CcHCTEMHOTO MIiJIXOMy pPO3pOOJICHO BHUMOTH JO MOJENEH
MIJICUCTEM CEPEIHbOTrO (JAMCTIEeTYEPChKOT0) Ta HIKHBOTO PiBHIB KepyBanHs PO.
[Toxazano, mo npu noOynoBi CK PT HeoOxigHO yIOCKOHAJIEHHS OpraHi3aliiHo-
JTUCIIETYEPCHKOT0 yIpaBiiHHSA Ta KepyBaHHS PO gk 00’ekTamu 3 pO3MNOALICHUMHU
napamerpamu. lle Hamae 3mory QopmyBaTH daHi OpPO KUIBKICTh HEOOXITHUX
perKoBUX 3aC001B 3aTI3HMIIL Ta 1X HMIBUJKICTH B 3aJI€KHOCTI Bl TOTOYHUX CUTYaIliil
Ta 3HAYHO CKOPOUYE Yac BUPOOJIEHHS KEPYIOUMX Aiil JIsi KOHTYpiB KepyBaHHs PO y
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HEYITKMX CHUTYyaIlisX, M0 JO3BOJUTh MIJABHUIIUTH CTaOLIBHICTh rpadika pyxy,
HAIPUKIIAJ, MacCaXUPChKUX NepeBe3eHsb 3 92 1o 95 %.

4. Y 10CKOHAJIEHO KPUTEPii ONTUMI3AIIII:

- IpM MOJIETIOBAaHHI MiJICUCTEMHU CEPEIHBOTO PIBHSA Ha OCHOBI TpadoBUX
CTPYKTYp OOpaHO KpHTEpii: KOMIUIEKCHOI OIlIHKM HEOOXiHMX arapaTHUX Ta
MPOrpaMHUX 3ac001B; ONEPATUBHOCTI (OPMYBAHHS KEPYIOUUX JIiH 3 OOTPYHTYBaHHSIM
BIIEBHEHOCTI MPUUHATTSA PIIIEHb B 3aJIC)KHOCTI BiJl pe3yNbTaTiB MOJECIIOBAHHS, IPU
IIbOMY Yy pOJII y3arajlbHEHOTO MOKa3HWKA OMEPATUBHOCTI BUKOPHUCTAHO WMOBIPHICTH
pPO3B’s3aHHS 3aJlayl MOJIETIOBaHHS Ha 33JJaHOMY IHTEpBaJIl Yacy;

- 111 Bubopy mapametpiB HactporoBaHHs KK mBunkictio PO Ha HUKHBOMY
pPIBHI  3alpONOHOBAHO BUKOPUCTOBYBATH KpUTEPIA MaKCUMAJIBHOTO CTYIEHS
CTIAKOCTI, [0 JIa€ 3MOTY OTPUMATH 1HXKEHEPHI CITIBBITHOIIEHHS, SIK1 SIBJIAIOTH COOO0I0
anreOpaiyHi BHpa3d 3 OJHO3HAUYHUM 3B S3KOM [ApaMeTpiB  HACTPOIOBAHHS
peryiasTopiB 1 mapamerpiB mozemi. OTpumani Ta OOIpYHTOBaHI aHATITHYHI
3QJIEKHOCTI IMapaMeTpiB HACTPOIOBaHHS aJalTHUBHUX (UIBTPIB Ta pErysATOpIiB
KOHTYpIB KEpPYBaHHS PYXOMHUMH OJUHUISMU Ha HIbkHboMY piBHI CK PT, ki Ha
BIIMIHY B1JI BIIOMHX 3aJIEXKHOCTEM BPaxOBYIOTh 3MIHY MOTOYHHX 3HAYEHb CUTHAJIB
Ta 3aBajl 1 JO3BOJIAIOTH peali3yBaTH HOBI NPOLEAYypU JUHAMIYHOI aJamnTauii; IpH
pOMy JAoBefeHo, Mo PO sk 00’€KkT KepyBaHHS 3 PO3MOAUICHUMH IMapamMeTpaMu
MOXe OyTH ONHMCAaHWW JIHIMHOI JWHAMIYHOIO JIAHKOK 13 €KBiBaJCHTHUM
3ami3HiOBaHHsAM. lle 103BoJisie OULIBLI JOCTOBIPHO MPOBOAMTU OOJIIK JUHAMIYHUX
BJIACTUBOCTEHN MOI3/IB SIK 00 €KTIB KEpYyBaHHS, MOKPALTUTH SKICTh (YHKI[IOHYBaHHS
KOHTYpIB KEpyBaHHS, Ta, SK HACIIJOK, 3a paxyHOK MiJBUILICHHS CTa01IbHOCTI
niaTpuMaHHs Tpadika pyxy 3MEHIIMTH KUIBKICTh HemnependadyBaHUX 3yMHUHOK,
HepalllOHAJIbHUX 3aTPUMOK I0i3/11B BCIX KaTEeropik Ha JUTBHHUIIAX 3aJ113HHUIIb.

5. Brepiie 3anmpornoHoBaH1 Taki HOBI PO3IIMPEHHS YITKUX Ta HEUITKHX MEPExX
ITerpi: posmmpenHs 4iTkux Mmepex Ilerpi, sike moisirae B AOMOBHEHHI BIJOMHUX
€JIEMEHTIB MEpPEXX HOBUMHM E€JIEMEHTaMH — KBa31JIBOHAIIPABICHUMHU TyraMu 1 iXHIMU
3’€JHAaHHSIMU, BBEACHHS SKMX 301JIbIIYyE MOBHI MOKIIMBOCTI 300pakeHHsI rpadis,
0co0IMBO TIpH MOOYAOBI MOJENEH, sIKI BIATBOPIOIOTH MAHEBPOBI MEPECYBaHHS, NPU
IIbOMY CKOPOYYETHCS CKIATHICTh Mojaenel y miama3oni 15 — 50 %; nns HamaHHS
JiTKUM MepekaMm lleTpl nTuHaMIYHUX BIACTUBOCTEM B MEPEXOAM Ha BIAMIHY Bij
BIJIOMHUX MEpEX BBEJICHO 3aTPUMKy MITOK y 4aci Ha OyJb-fKe YHUCJIO TaKTIB
MOJICIIIOBAHHS, IO Ja€ MOXMJIUBICTh JOCHIKYBaTU IUHAMIKY (YHKIIIOHYBaHHS
MEpPEeX y peallbHOMY 4Yaci 3 BUKOPUCTAHHSAM METO/IIB aHAJI3y Ta CUHTE3y TUHAMIYHUX
cucteM; JUIsi HediTkux Mepexxk Ilerpi BBemeHI Taki HOBI  PO3IMIMPEHHS
(GYHKIIOHATBFHUX TEPEXO/IiB: IMILTIKAIIMHAN TIepeXil — BITHOIICHHS «SKIIO - TO;
Mepexou, SKi peai3yloTh orepallii KOMITO3HIll HEYITKUX MHOXXHH Ta BiJHOIIECHb
MHOXWH, (asudikarii BXITHUX 3MIHHUX I iX arperyBanHs; nedasudikarrii
BUXIIHMX 3MIHHUX U1 aKTUBI3all I11a3aKIF0OYEHb.

Ha ocHOBI BKa3aHUX pO3IIMPEHb CTBOPEHO YHIBEpCalbHY TpadoBy MOJIENTb
JMCTIETYEPCHKUX MIJICUCTEM KepyBaHHs napamerpamu PO, sika BpaxoBye HEUITKI YMOBH
Ta Ja€ 3MOTY JOCHKYBaTh Mpoueaypu (OpMyBaHHS KEpPYHOUMX il Ha KOHTYpHU



33

kepyBanHs PO (3amaHHS IIBHIKOCTI PyXy 3 METOK) aBTOMATHU30BAHOTO BEICHHS
rpadika) 1 103BOJIsI€ CKOPOTUTH Yac BUPOOJICHHS KEPYIOUHX JIii 10 2 pasiB.

6. 3ampomoHOBaHO Oprasizaiiio JAeKIapaTUBHOI 0a3W 3HAHb CHUTYalllHOT
MiJICUCTEMH JTUCIETYEPCHKOTO KEPYBaHHS PYXOM pPEMKOBHX 3aco0iB 3ali3HUIb Ha
OCHOBI CYKYITHOCTI MPOTYKIIHHUX MTPABUJI OI[IHKK TOTOYHUX CUTYaIlli, TpaBUII

OLIIHKK Ta (POpPMYBaHHS y3araJlbHEHOI MOJENbHOI CHUTYyallli, IpaBui (HOpMyBaHHS
KepyBaHHS. Po3po0JieHO HOBY KOHIICHIIIO OpraHizamii MiACHUCTEM CHTYyar[iiHOTO
IUCTIETYEPCHKOTO  KepyBaHHA 1 (OpMyBaHHS  KEpyOUYHX i, BHUKOHAHO
CTPYKTYypH3allio MijicucTeM, chopMOBaHO (hparMEHTH CUTYaIIiil.

7. OOrpyHToBaHo MeToJl (GOPMAIBHOTO OIKUCY PYXy OKPEMHUX PYXOMHUX
OJIMHUIIb HA OCHOBI JIOKJIBHUX MOJIEJIEH Ta CYKYITHOCTI pyXOMUX OJIMHUIIb Ha OCHOBI
rJI00aNbHOI MOJIENi. 3amporOHOBAHO MOJENl  MapHIpyTiB, siKi (DYHKIIIOHYIOTH Yy
peanbHOMY yaci. Mojeni moOy/1oBaHi 13 BUKOpUCTaHHIM Mepex [lerpi, omepaTopis
scyBy Z', Z- mepeTBOpeHHS Ta BPaxOBYIOTh IUHAMIKY PyXy, IpH LbEOMY
BpaxoByeThcsa po3MilieHHs: PO Ha mapuipyTHiil Mepexi, 3MiHA BiICTaHI 1 BIKOH MiX
PO, a Takox posnoain PO Ha okpeMux MapuipyTax B JUCKPETHI MOMEHTH 4Yacy.

8. Bmepme po3pobieHo Meroa amanTuBHOI (pinbTparli CUTHaAMIB, SKi
oopoosisitorhess B KK mIBHAKICTIO, Ha OCHOBI BHU3HAYEHHS TIOTOYHUX OIIHOK
XapaKTepUCTUK CUTHAIIIB Ta 3aBaj (piBHSI R xopucHoro curHaiy ta piBHa Q 3aBaan).
Ha BinmMiHy BiJ] KJJACHYHUX METOJIB HE MOTPEOYEThCS HAKOMMUYEHHS 1H(OpMallli Tpo
CTaTUCTUYHI XapaKTePUCTUKU CUTHANY Ta 3aBai. lllmsxoM morouHoro oGuuciIeHHS
BIJIHOIIICHHSI PIBHIB 3aBajJia/CUTHAN 1€ METOJ JIO3BOJISIE Y PEXKHMI JHUHAMIYHOI
ajanTaiii HeNepepBHO IMJCTPOIOBATH OCHOBHMI TlapaMeTp — CTaly uYacy Ta

chopMyBaTl MapaMETPUYHUA CHUTHAJ, MPOMOPILIAHUNA  BIIHOIIECHHIO Q/R , I
HACTPOIOBAHHS MapaMeTPiB aAaNTHBHOTO KOHTYPY KEpyBaHHSI.
Y1ockoHaIEeHO KpWUTEpid ONTUMI3aIlli, [0 XapakTepu3ye TEPEeBUIICHHS

1,.,3
. —|ve(t . ) . . .
OIIHKOIO 3 y* @ MOTY>KHOCT1 BHUXIIHOTO CUTHAITY (UIbTpa MOTY>KHOCTI CKJIaJ0BO1

BUXIJIHOTO CHUTHaJTy, BHUKJIUKAHOTO 3aBajoto. lle mo3Bosisie Ouibil e(pEeKTUBHO
MPUAYLIYBaTH 3aBaJI0BI CKJIAJIOBl Y BUX1THOMY CUTHAJIIL.

CunHTe30BaHUN Ha OCHOBI ILOTO METOAY aJanTUBHUU (QUIBTP MiABUIILYE
koedimienT npurnymenHs 3aBag y 70 — 100 pazis (mo 40 nb) mpu niamaszoni
nuHaMivHOI amanTarii ctanoi vacy ¢inerpa 0,01 — 10 ¢, mo mokparniye AUHAMIYHI
xapakrepuctuku KK mBuakicTo.

9. O6rpynroBano monens PO, ska BimoOpaxkye peayibHI MPOIECH B MOl 3
BpaxyBaHHSIM 3aIli3HIOBAaHHS 3a JIOBXWHOIO TIOi371a, SIKE€ 3aJICKUTh HE TUTHKU BiJl
TOYKK (KOOpJMHATH), IO BHU3HA4yae Tporec (GopMyBaHHS W mepenadyi CUTHAIIB
KepyBaHHs, ane il Big uacy. [loBemeHo ymoBu, mpu skux monaens PO, omnucyBaHy
PIBHSHHAMH B YaCTHHHUX  MOXITHHAX, MOXHA  3aMIHUTH  3BHYAHUM
nudepeHIialbHUM PIBHSHHSIM 3 €KBIBAJCHTHUM IMOCTIMHUM ([J1s1 TaHO1 KOOPJIUHATH
X) 3ami3HioBaHHAM. Lle 103BosMII0 cpocTUTH MaremMatuuHy Mojenb PO (3aMiHuTH
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CITKOBY MO/JIEJIb BEJIMKOI PO3MIPHOCTI OJTHUM PIBHSHHSIM) Ta 3aCTOCYBATH JI0 CUHTE3Y
perymaropiB ans KK Bimomi anamituuni Mmeroau. JloBeeHO aaeKBaTHICTh MOEII 3
3aMmi3HIOBAaHHSAM MOJEII Y YaCTKOBUX MOX1THHX.

10. Otpumano mpocTi anreOpaiuni BHpa3d JIs  aBTOMIJACTPOIOBAHHS

napametpiB KK mBHAKICTIO B 3aJIeKHOCTI BiJi TMOTOYHOTO BiJHOIICHHS Ta
3MIHIOBaHMX y 4aci mapametpiB mojaeni PO (koedimieHT mepenayi, eKBiBaJICHTHE
3ami3HIOBaHHA), 10 Ha BIIMIHY BiJ BIJIOMHX METOJIB 3a0e3leuye JIUHAMIYHYy
aJlanTalliio MmapaMeTpiB peryiaaTopiB. JluHamiuHa ajanrarlisi HaJla€ 3MOTy PO3IITUPUTH
niara3oH mparne3aatHocTi KK npu 3MiHIOBaHHI 3aIli3HIOBAHHS B IIMPOKUX MEXKax Bij
0,01 mo 1 y.o. (mo 25% Bixg cranoi vacy mojmeni PO), mo 3HaAYHO 301IBIIyE
mBuAko 10 nporecy agantarnii KK 1 3a6e3nedye O61u3bKy 10 ONTUMAIbHUX SIKICTH
NepexiAHUX MPOIECIB MPU 3MiHI MapaMeTPiB y IUPOKUX MEXKaAX.

11. JIns koHTYp1B KepyBaHHs WBHUAKICTIO PO, sIK1 MICTATHh aganTUBHI (UIBTPU
Ta aIaNTUBHI PETYJISITOPU, PO3POOJICHO MPOLETYPH CUHTE3Y iX MapaMeTpiB HA OCHOBI
BBEICHOI AWHAMIYHOI aJariTalii.

Brnepiie po3po0ieHo yHiBepcallbHY MOJIEINb aJaliTUBHOTO 3aBanocTiikoro KK,
AKUM (YHKIIOHYE Yy pexuMl JuHaMiyHOi aganrtamii. IIpoBeneHo mociimkeHHS
JUHAMIKM TIPOLIECIB, SIKE€ MIATBEPIUIIO OTPUMAaHI TEOPETUYH1 TMOJOKEHHS 100
akocTi mponeciB  kepyBaHHs PO. [loka3zaHo, 1110 BHUKOPUCTAHHA KPHUTEPIIO
MaKCUMAaJIbHOTO CTYIIEHSI CTIMKOCTI 3a0e31neuye OTpUMaHHS OJJHAKOBUX, OJIM3bKUX 10
anepioMYHuX, MPOLECIB MPHU 3MiHI XapaKTepUCTUK 3aBaj Ta mapamerpiB PO y
mupokux mexax. lle macte 3mory mpu peanizamii nepcnektuBHux KK mBuakictio
3ac00IB  PEHKOBOrO TPAHCIOPTY 3ai3HUIL MIABUIIUTH JUIBHUYHY IIBUIKICTb
noi3aiB. Ilpu 30inbmieHHi miei mBuakocTi Ha 10%, Hampukiag Ha HampsSMKY
Kym’siHebk - Opneca, Moke OyTH CKOPOYEHO NapK JJOKOMOTHUBIB Ta BaroH1B Ha
3 - 4 % Bi ICHYFOUOTO Ha HAMPSMKY 3arajbHOTO TTApPKy BaroHiB Ta JOKOMOTHBIB.

12. OTpuMaHi HayKOB1 Ta IPaKTUYHI pPe3yJIbTaTh BIPOBAIKEHI HA 3aJII3HULSAX
VYkpainu Ta B HaBYaJIbHUM MIPOIIEC, 1110 MiATBEPIXKEHO BiAMOBITHUMU aKTAMH.
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AHOTAIIS

[Tanuenko C.B. Mogeni 1 MeToau aganTHUBHOTO KEpyBaHHS IapamMeTpaMu
pPYXy 3ac001B peKOBOI0 TpaHCHOPTY. — Pykomuc.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYNEHS JOKTOpa TEXHIYHMX HayK 3a
crnemianbHicTIO 05.22.20 — ekcrulyaraiii Ta pPEMOHT 3aco0iB TPaHCIOPTY;
VYkpaiHcbKa JepKaBHA akaJeMis 3alli3HUYHOIO TpaHCHopTy; Xapkis, 2009.

VY nucepranii Ha OCHOBI CHCTEMHOIO MIAXOAY PO3POOJIEHO MNEPCIEKTUBHY
KOHIIEMI[II0 CHHTE3y aBTOMATH30BAHUX CHUCTEM KEPYBAHHS PYXOMUMHU OJMHULISMU
PEIKOBOrO TPAaHCHOPTY 3ai3HMLB JJIs aBTOMAaTU30BAaHOTO BEIEHHS rpadika pyxy
NOi3/1B.

Ha ocHOBI HOBHX pO3MIMPEHb YITKUX Ta HeuiTkux Mepex Ilerpi
3alpONIOHOBAHO KOMIUIEKC JIOTIKO — JAMHAMIYHUX MOJeNed JTUCIEeTUYEpPChbKUX
MIJICUCTEM, K1 BPaXOBYIOTh HEUITKI 30ypeHHsI 30BHIIIHBOTO cepenoBuia. Ll moaeni
JI03BOJISIIOTH MPOTHO3YBATH Tpoliec (OpMyBaHHS KEPYIOUUX Jii 1MI0A0 MIBUAKOCTI Ta
HIJBUIINTH OTIEPATUBHICTh 1X BBEJICHHS B KOHTYPH KEpyBaHHS.

3anponoHOBaHl METOAU 1 MPOLEAYpH MOOYIOBU KOHTYPIB HHMKHBOIO PIBHA
CUCTEM KEpYBaHHS PYXOMHMH OAMHHUIIMHU. L{i MeTonu Ha BIAMIHY BiJl ICHYHOUYHMX
peanizyloTh peXUM JIUHAMIYHOI amanTaiii. Takuil peXuM peanizoBaHO MIISIXOM
MOTOYHOTO OOYMCIIEHHSI y peajJbHOMY 4acl KpUTEpil0 ONTHMi3alli Ta HapaMmeTpiB
HACTPOIOBAaHHS PETYISTOPIB.

Knrouosi cnoea: aBTOMaTM30BaHA CHCTEMa KEpyBaHHsS 3aco0aMH pPEHKOBOTO
TpaHCHOpTy, Tpadik pyxXy IMOi3MiB, aAaNTUBHUNA KOHTYpP KEpPYBaHHS PYXOMOIO
OJIMHUIICIO.

AHHOTALIMS

[Tanuenko C.B. Mojenu 1 MeTOabl aJaliTUBHOTO YIPABJICHUS IMapaMeTpamu
JBUXKEHUSI CPEACTB PEIBCOBOTO TPAHCIOPTA. - PyKonuchk.

Jluccepranys HA COMCKAHME YYEHOW CTEMEHU JOKTOpAa TEXHUYECKHX HAyK IO
cnenmanbHoctT  05.22.20 — »3kcrulyataudss W PEMOHT CpPEACTB TPAHCIOPTA;
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YKpaI/IHCKa}I rocyaapCTBC€HHas akaacMusA KCJIC3HOJOPOIKHOTO TPAHCIIOPTA, XapBKOB,
20009.

B nuccepTanmu Ha OCHOBE CUCTEMHOTO MOAX0/a pa3padoTaHa MepCreKTUBHAS
KOHIEMNIMS CHHTE3a aBTOMATH3UPOBAHHBIX CHCTEM YINPABICHHUS  IOJBHKHBIMU
€AVMHUI[AMU PEIbCOBOr0 TPAHCHOPTA KEJE3HBIX JOPOr Il aBTOMATH3UPOBAHHOTO
BeJIcHUS rpaduka TBUKEHHS KEIE3HOJOPOKHBIX Moe3/0oB. Takas cuctema JOJHKHA
MPEJICTaBIATh COOOM HEepapXUUYECKyI0 CTPYKTYPY, COCTOSIIIYIO U3 JUCIETYEPCKHUX
nojacucteM (CpeAHHl YpPOBEHb) W KOHTYPOB HEMOCPEACTBEHHOTO YIPaBICHUS
PENBCOBBIMU CPEACTBAMU KEIEIHOIOPOKHOTO TPAHCTIOPTA (HU>KHUM YPOBEHb ).

BrniepBbie Ha 0OCHOBE 0OOCHOBaHHBIX KPUTEPUEB ONTUMU3ALMH (OTIEPATUBHOCTh

NPUHATUS PEHICHU C YBEPEHHOCTHIO B MPABWIBHOCTU HMX MNPUHATHS; MUHUMYM
MHTErpajga MOyl KyOa OMIMOKM CUTHAJIOB; MaKCUMAaJIbHAsi CTENEHb YCTOMYMBOCTH)
MIPEIOKEHBI METOJTBI TTIOCTPOSHUS aTalITUBHBIX MOJACUCTEM U KOHTYPOB YIIPABIICHUS
CpeACTBaMH  PEILCOBOIO  TpaHCIOpPTa JKENE3HBIX JOPOT JUIsl  MOBBIIICHUS
CTAOMJILHOCTH MOAICPKAHUS UX CKOPOCTH.

Pa3paboTanbsl HOBbIE pacIIMpEHUs YETKUX U HeueTkux cered [lerpu myrtem
BBEJICHHUS KBAa3HJIBYHAIIPABJIEHHBIX JyI U Pa3IMYHBIX HEYETKUX IMEPEXOIOB,
COBOKYITHOCTh KOTOPBIX TO3BOJIUJIA CO3/1aTh MOJEIM JIOTUKO — JIMHAMHYECKHX
(mucTieTYepPCKUX) MOJCUCTEM U 00€CIIeUuTh ynpolieHue Mmojeneit ot 15 go 50 %.

VYyreHa 0COOCHHOCTh MOJABUKHBIX €IUHMI], COCTOAIIAsI B PacHpeaeICHHOCTH
UX TapamMeTpoB (Macca, 3amasiblBaHue) BIodb noe3ga. llokazaHo, yTo Mojaenb
00BeKTa — TIOABMKHOW €IWHUIIBI, ONHUChIBacMas ypPaBHCHUSIMH B YaCTHBIX
MPOU3BOAHBIX, MOXKET OBITh TPEACTaBIICHA JUHAMHUYECKONW  MOJEIbI0  C
HKBUBAJICHTHBIM 3aMa3/[bIBAHUEM.

Pazpabotan  mMeronm  aganTMBHOM  (QUIBTpPAllMd  CUTHAJOB,  KOTOpbHIC
0o0pa0aThIBalOTCS B KOHTYpax YIIPAaBJIEHUS CKOPOCTHIO, Ha OCHOBE OIPEACTICHHUS
TEKYILIUX OIICHOK XapaKTePUCTUK CUTHAJIOB W MOMEX. B OTiau4Me OT KIacCHYeCKHX
METOJIOB MPEJIOKEHHBIM METOJl He TpeOyeT HakomieHus WHGOpMAIMK O
CTAaTUCTUYCCKUX XapPAKTEPUCTHKAX CUTHAJIOB U TIoMeX. [IyTeM TeKyIero BBIYHCIICHHS
OTHOIIICHUSI YPOBHEH CUTHAJ/TIOMEXa ATOT METO/I MO3BOJISIET B PEKUME JTUHAMUYECKOM
aJIanTauy HempephIBHO TOJCTPauBaTh OCHOBHOW MapameTp aganTHBHOTO (puiibTpa —
MOCTOSTHHYIO BPEMEHH.

VYCoBepIICHCTBOBAH KPUTEPUN ONTUMHU3AIMKM JJIsI CHUHTE3a aJalTUBHOTO
buIbTpa, KOTOPBIA XapaKTePU3yeT MPEBBINICHUE OICHKOH MOIIHOCTH BBIXOJIHOTO
curHajga (QuiabTpa MOIIHOCTH COCTABJISIONICH BBIXOJHOTO CHUTHala, BBI3BAHHOTO
nmoMexou. OTo mo3Bojsier Oonee  APGEKTUBHO  MOJABJISITh  [MOMEXOBYIO
COCTABJISIFOULYIO B BBIXOJHOM CHUTHAJIE.

JIns KOHTYpOB yIIpaBJIEHUS CKOPOCTBIO PEIIbCOBBIX MOABWKHBIX E€IMHUIL,
KOTOPBIE COJIEPKAT aJanTUBHBIE (PHIIBTPHI U aJaNTUBHBIE PETYJSTOPHI, pa3padoTaHa



40

npoueaypa CHUHTE3a HMX IapaMeTPOB HAa OCHOBE MPEIJIOKEHHONW JIMHAMHYECKOU
aJlanTanyy napamMeTpoB.

Bnepsbie pazpaboTaHa YHHUBEpCAIIbHAS MOJICIIb aJlalITUBHOT'O
MIOMEXO0YCTOMYHUBOTO KOHTYpa YINPABJICHUS, KOTOPHIH (PYHKIMOHHPYET B PEKUME
JAHAMWYECKOW aJanTaiuvyd. BbINOIHEHO WCCAEA0BAHNE JUHAMUKU IIPOILECCOB,
KOTOpPOE€ TMOJATBEPAUIO TMOJYUYCHHBIE TEOpPETHYECKHE pe3ynbTarsl. [lokazaHo, 4To
WCIIOJb30BAaHUE KPUTEPUST MAKCHUMAJIbHOM CTENEHU YCTOMYMBOCTU OOECIICUMBAET
MOJTy4YeHHE OJU3KUX K allepUOJAMUYECKUM MPOIECCOB MPU U3MEHEHUU XapaKTEPUCTUK
OMEX M IMapaMeTpOB IMOABMXKHBIX E€IWHMUI[ B IIMUPOKUX IMpeaenax. ITO HacT
BO3MOXKHOCTh MPHU pealu3allid MEPCHECKTUBHBIX KOHTYPOB YIIPABJIEHUSI CKOPOCTHIO
CPEICTB PEJILCOBOIO TPAHCIIOPTA KEJIE3HBIX JOPOT MOBBICUTH YYaCTKOBYIO CKOPOCTh
IT0C3/10B.

Krniouegvie cnosa: aBTOMAaTHU3UpPOBAaHHAsi CUCTEMa YIIPABJICHUS CPEACTBAMU

pPENBbCOBOTO TPAHCIOPTa, TpauK JBMKEHUS TMOE3J0B, AaJalTUBHBIA KOHTYP
YIPaBJICHHUS MOIBUKHOU €TMHULIEH.

ABSTRACT

Panchenko S. V. The models and methods of the adaptive control on the
motion parameters of the railway transport means.- Manuscript.

The dissertation on competition of a scientific degree of the doctor of technical
sciences on a specialty 05.22.20 — exploitation and repair of transport means;
Ukrainian state academy of the railway transport; Kharkov, 2009.

On the basis of system approach it was developed the perspective conception of
automatized systems synthesis of rolling stock control for automatized conduct of a
schedule for railway movement.

System of logical - dynamic models of controller subsystems which take into
account fuzzy perturbations of environment was proposed on the basis of modern
extension of fuzzy Petri nets. These models make it possible to predict the processes
of rolling stock control and improve the efficiency, when introducing them to control
circuits.

Methods and procedures of construction of lower level circuits for rolling stock
control systems are proposed. These methods realize the condition of dynamical
adaptation, as distinguished from the existent ones. Such condition is represented by
current calculation of optimization criterion and regulator tuning parameters in the
course of real time.

Keywords: automatized control system, adaptive circuit, rolling stock control,
schedule for railway movement.
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