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OCOBJIMBOCTI ITPOI'PAMHOI'O 3ABE3ITEYEHHSA J1JIA YIIPABJIITHHA
POBOYUMU OPTAHAMMU CMITTEBO3IB

[MutanHs eQEeKTUBHOTO YIIPABIIHHS BiAXOZAMH MOCTA€ HAJ3BUYAHHO aKTYaJIFHOIO NMPOOJIEMOI0 B yMOBAX
Cy4acHOTO CBITY, OCKIIBKH 3pOCTaHHS OOCSTIB BHPOOHHIITBA Ta CIIOKMBAaHHS MPOAYKIIi Oe3mocepenHpo
TIPU3BOIUTH A0 30UIbIICHHS KiTbKOCTI TBepauX mooyrosux Bimxoxi (TIIB). e sBume rHabyBae MacmTabHOTO
xapakTepy 4epe3 ypOaHizalliro, 301IbIIEHAS YHCEIBHOCTI HACEIEHHS Ta €eKOHOMIYHE 3pOCTaHHS, IO CTUMYIIIOE
BHUPOOHHUIITBO Ta CIIOKMBAHHA TOBAapiB, a BIATaK i yTBOpeHHs BiaxoniB. HesmopsinkoBane HakomwueHHs TIIB
BUKJIMKA€ 3HAYHE HABAHTA)XCHHS Ha MPHUPOIHE CEPEIOBHIIE, OCKUTBKH BEIMKA YacTHHA BIAXOMIB HE MiAJIsATae
010JI0r1YHOMY pPO3KJIaLy 1 MOXKE CTONITTAMH 3aJMIIATUCS B MPHPO[II, CTBOPIOIOYM HEOE3MEKY Il CKOCHUCTEM.
Kpim Toro, HeeeKTHBHE YIpaBIIiHHS BiIXOJaMH IIPU3BOAUTD JI0 €KOJIOTIYHUX IPOOJIEM, TAKHUX K 3a0pyIHEHHS
IPYHTIB, MiJJ3¢MHUX BOJI Ta MOBITPS, 1[0 HEraTHBHO BIUIMBAE Ha 370poB's. LI cutyanis BUMarae KOMILUIEKCHOTO
MiAXOMy MO VYIPaBIiHHA Ta OOpPOOKM BIIXONIB U1 3a0e3MCUcHHS EKOJIOTIYHOI Oe3lmekn Ta 30epekeHHS
HaBKOJIMIIHBOTO cepefoBuiia. [Ipobnema ynpaBmiHHSI IMMH BiIXOJaMH CTa€ BCe OUIBII aKTyaJIbHOIO 1 TOTpedye
KOMIUIEKCHOTO ITiAX0AY [UIsl €()eKTHBHOTO BUPIIIEHHS. 31 3pOCTaHHIM HaceJIeHHs, PO3BUTKOM IIPOMHCIIOBOCTI Ta
BUIIIMM PiBHEM CIOXHBAaHHS, KUTBKICTh TBEpAMX MOOYTOBHX BiIXOMiB 3HAYHO 30imbIryeThbes. Lle cTaBuTh mifg
3arposy eKoJIOTidHy Oe3reKy Ta MpHpoAHi pecypcu. HemocraTHs yBara 10 ympaBiiHHS BiJXOJaMy IPH3BOIUTD
JI0 HaKOIMYEHHS BEJMKHX KUIBKOCTEH CMITTS Ha CMITTE3BAJMIINAX, 110 HETaTHBHO BIUIMBAE HA JOBKULIA Ta
3m0poB's monei. Bimxomm moTpeOyroTh amekBaTHOI yTHIIi3alil Ta mepepoOKu Ui 3MEHIIEHHS HETaTHBHOTO
BIUIMBY Ha AOBKULLL. OnHAK, iCHYIOUI CHCTEMH yTHII3aIlii Ta mepepoOKH 4acTO HeIOCTaTHhO €(PEKTHBHI Ta HE
OXOIUTIOIOTh YCiX BHIIB BimxomiB. bpak koopamHamii MK yHOpPaBIiHCBKAMH CTPYKTypaMH, HEIOCTaTHE
(iHaHCYBaHHs Ta OOMEXEHI TEXHOJOTIYHI MOXIIMBOCTI YCKJIAJHIOIOTH IPOIeC yHpaBliHHA Bigxomamu. Lle
BUMarae po3poOKu Ta BIPOB3XKEHHS! HOBUX CTpATeriil Ta TEXHOJIOTIH Ui eeKTHBHOTO YIPaBIiHHS TBEPAUMHU
noOyToBUMH Bigxonamu. [IpoGiiema yrnpaBiiHHS TBEpJUMHU MOOYTOBUMH BiJIXOJlaMU € CEPHO3HOIO Ta MoTpedye
KOMIUIEKCHOTO TMi/AX0Ay Jisi BupimieHHs. Po3poOka Ta BHPOBa/PKEHHS HOBHX NPOrpaMHUX 3acoOiB,
TEXHOJIOTIYHUX IHHOBALil Ta CTpaTerid ymnpaBiiHHS MOXXE CIPHATH TOKpPAIIEHHIO CUTYyallil Ta 3a0e3Me4YnTH
cTaje Ta eQEeKTUBHE BHKOPUCTAHHS PECypCiB Ta 30€pekKeHHS TOBKULIS JUIs MaiOyTHIX mokosiHb. OnuH i3
KJIFOUOBUX KOMIIOHEHTIB ILIHOTO KOMIUIEKCHOTO INJXOQY — BHKOPHUCTAHHS CIICLialli30BaHOTO IPOTrPaMHOrO
3abe3nedeHHsT Il KepyBaHHS BHKOHABYMMH OpraHAaMHM MallWH, IO TPH3HAYeHi Juis oOpoOKku TBepanx
nmoOyToBux BigxoxiB. Lle mporpamue 3a0e3meueHHs Bifirpae BaXJIUBY pONb y TOKpamleHHI e(peKTHBHOCTI
nporiecy oOpOOKHM BigXOHiB Ta ONTHMi3amii poOOTH BHUKOHABYMX MEXaHI3MiB CMITTeBO3iB. i omrmmizarii
MOXXKHA BHUKOPHCTAaTH Taki KoMm'toTepHi mnporpamm: "RegAnaliz" [1] mis moOymoBu ogHOMAKTOPHIX
sanesxHocredt 1 "PlanExp" [2] — ms 6GaratodakTopHuX.

Po3pobiieHi cremiani3oBaHi MPOrpamMHi PillIeHHS HAAal0Th MOXKIHBICTH aBTOMATHU3yBaTH Ta ONTHMI3yBaTH
psIl MPOIECIB YNpaBIJIiHHA, TAaKUX SIK MapUIPyTH3allis TPaHCIOPTY Juisi 300py BiaxoaiB [3], KOHTpomb Haj
3armacaMy Ta CKJIaJyBaHHSIM BiJXOiB, IUIaHYBaHHS OOCITyTrOBYBaHHs TEXHIKH, BIICHIKOBYBaHHS PYXY BiIXOZiB
3 MOMEHTY iXHBOrO 300py 10 00poOku [4]. 3acTocyBaHHS TaKOI'O MPOTPAMHOrO 3a0e3MEYEHHs JI03BOJISIE
OITHMI3yBaTH BUKOPUCTAHHS PECYPCiB, 3MEHIIIYBAaTH Yac Ta BUTPATH Ha YIPaBIiHHS BiAX0AaMH, 3a0e3euyBaTH
TOYHICTh Ta HAMINHHICTH MpoIeciB 0OPOOKH BIIXOIB, a TAKOXK 3HIDKYBATH HETATHBHUI BIUIMB HA HABKOJIHIITHE
CepeIoBHIIE NUIIXOM MiHIMi3alil BUKUAIB Ta ONTUMI3alii pecypcCHOTO BUKOPUCTAHHSA. 3arajoM, BUKOPUCTaHHS
CTELiali30BaHOTO IIPOTPaMHOro 3a0e3medyeHHs Uil KEepyBaHHS BHUKOHABUMMHM OpraHaMH MallWH, IO
00poOmsttoTh TBepAi MmMoOYyTOBI Bimxomw [5-7], € KIIOYOBHM EIIEMEHTOM CyYacHHX CTpaTeriii ymHpaBITiHHS
BiJIXO/IaMH, CTIPSIMOBAHMX Ha TOKpaIleHHs ¢(peKTUBHOCTI Ta EKOJIOTIYHOI CTATIOCTI IUX IporeciB. TexHOoIorigHi
oreparlil B IIMX MallliHaX BHKOHYETHCS 3a JOMOMOTOI0 TiZPaBIidHOrO MpUBOAY pobGounx opradis [8-12], skuit
IIMPOKO 3aCTOCOBYETHCS 30KpeMa Y KOMyHaIbHUX MarmuHax [13-17].

TIIB — Bigxomu, II0 YTBOPIOIOTHCS B MPOLECI JKUTTS 1 TiSUTBHOCTI JIOAWHHU B JKUTJIIOBHX Ta HEXHUTIOBUX
OyanHKax (KpiM BiXO/iB, MOB'A3aHUX 3 BUPOOHHYOIO JSUIBHICTIO MiJIPHEMCTB) i HE BHKOPUCTOBYIOTHCS 3a
micueM ix HakornmueHHs [18, 19]. [Iporpamue 3a0e3neueHHs JUIs KepyBaHHS BUKOHABYMMH OpraHaM¥ MalluH 3
TiIPaBIiYHAM NPUBOOM. JUIS TIOBOPKEHHS 3 TBEPAMMH ITOOYTOBUMH BiAXOAaMH € BAXKJIMBUM IHCTPYMEHTOM Y
CYYacHMX CTpaTerisx ymnpaBJiHHS Binxoxamu. 3i 3pocTaHHSM OOCSTiB BUPOOHHMIITBA Ta CIIOKMBAHHS TOBAapiB Y
Cy4acHOMY CBiTi, mpoOiema oOpoOKM Ta yTHii3awii BiIXOXIB CTa€ HAIA3BHYAHHO aKTYyalbHOIO, 1 €EKTUBHE
YIpPaBIiHHA BIIXOJAMH CTa€ KIIOYOBUM 3aBAaHHAM JUI 3a0€3MeUeHHs] €KOJIOTIYHOI CTaloCTi Ta 30epesKeHHs
pecypciB. CreniamizoBani MNporpaMHi pilleHHS IS yNOpPaBlIiHHA BUKOHABYMMH OpraHaMHM MaIllWH, IO
MpHU3HAYCHI i1 OOpOOKM TBEpANX MOOYTOBHX BIOXOIiB, HANAIOTh INMHPOKHAN CHEKTP MOMKIMBOCTEH s
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OTTHMI3allii Ta aBTOMaTH3allii pi3HUX ETarmiB MpOoIlecy ympaBliHHA Biaxomamu. lle mporpamue 3abe3meueHHs
JIO3BOJISIE TOYHO BIJACITIAKOBYBAaTH PyX BIAXOMIB 3 MOMEHTY IXHBOIO 300py 10 OOpPOOKH, IHIO IO3BOJISIE
3a0e3ne4ynTH epeKTUBHE MJIaHyBaHHS ONTHMAJIBHUX MapIIPyTiB TPAHCIOPTY Uit 300py BiAXOIIB Ta 3MEHLIMTH
yac nepeBe3eHHs. KpiM TOro, BOHO J03BOJISIE KOHTPOJIFOBATH 3allacH Ta CKJIAAYBaHHS BIAXOMIB, IO CIIPHSE
palioHaIbHOMY BHKOPUCTAHHIO MPOCTOPY Ta MiATpUMYye e(QEKTHBHY OPraHi3allil0 MPOLECIB CKIIAJTyBaHHI.
OnHUM 3 B@KJIMBUX acleKTiB MPOrpaMHOro 3a0e3MeUeHHs] € MOXJIMBICTh €(EeKTHBHOTO OOCITyrOoBYBaHHS
TEXHIKH, 10 BUKOPUCTOBYETHCS JUIsi 00poOKH BinxoniB. Lle mo3Bonse 3abe3neunty cBoeyacHy Ta mpodeciiiny
TeXHIYHY MIATPUMKY MAIOMH Ta YCTaTKyBaHHS, IO 3MEHINYE PU3UKH BHHUKHCHHS aBapiii Ta 30LIbIIyE
TPUBAJIICTP iX ekcruryarauii [20-27]. 3acTocyBaHHS MPOrpaMHOTo 3a0e3NevYeHHs Ul KepyBaHHS BUKOHABUYHMMH
OpraHaMy MalllMH JJIsl TOBODKCHHS 3 TBEPIUMH MOOYTOBHMH BiJXOJAMH JIO3BOJISIE 3HAYHO 3MEHIIUTH Yac Ta
BHUTpATH HA YIIPABJIIHHA BiIX0JIaMH, OITUMI3yBaTH BUKOPUCTAHHS PEeCypCiB Ta MiHIMi3yBaTH HETaTUBHUH BILJIUB
Ha JTOBKIJJIS IIUIIXOM 3HIDKEHHS BUKHIIB Ta ONITUMI3AIlil pecypCHOTO BUKOPUCTAHHS.

[porpamue 3abe3mneueHHs Il KepyBaHHS BHKOHABYMMH OpPTaHaMH MAaIIWH UL ITOBOJDKEHHS 3 TBEPAUMHU
NOOYTOBUMH BiIX0/IaMH € HEOOXITHMM IHCTPYMEHTOM JJIsl TOCSITHEHHS €(DeKTHBHOCTI Ta €KOJIOTIYHOT CTAJIOCTI B
YOpaBJIiHHI BIAXOJaMH, JOMOMArardy 3a0e3MeUUTH ONTHMAIbHUNA piBeHb OOpOOKM Ta yTHIi3amii BIAXOIIB Y
Cy4acHOMY CBITi.

[Iporpamue 3abe3rnedeHHs BiAirpae KIOYOBY pOJIb y CYYacHHX CTpAaTerisiX YMIpaBIiHHSA BiJXOJaMHu,
HaJlAIoYd MIMPOKHH CIIEKTP MOKJIMBOCTEH JUI ONTHMi3alil Ta aBTOMaru3auii pi3HUX acHeKTiB YNpaBJIiHHA
Bigxonamu. BoHO no3Bonsie epeKTHBHO BiJCHIKOBYBAaTH PyX BiAXOAIB BiJ IXHBOTO 300py m0 00poOku. Lle
JO3BOJISIE 3a0€3MEeYNTH TOYHE IUIaHYBaHHS ONTHMAIbHUX MapLIPYTiB TPAHCIOPTY Ui 300py BiIXoIiB Ta
3MEHIIUTH Yac Ta BUTPATH Ha IepeBe3eHHs. [Iporpamue 3a0e3ledeHHs JormoMarae KOHTPOJIIOBATH 3aracu Ta
ckianyBaHHs BigxoxiB. Lle no3Bosisie 3a0e3mednTH panioHaJdbHE BHKOPHUCTaHHS HPOCTOPY Ta ©(PEKTHUBHY
OpraHi3allilo MpOIECciB CKIaTyBaHHS, IO B CBOIO YEPry CIpPHsE ONTHUMI3allil yHnpaBiiHHA Bigxomamu. Takxox
BOHO 3a0esredye e(peKTHBHE OOCITyrOBYBaHHS TEXHIKH, SKa BHKOPHUCTOBYETHCS Uil 00poOkm Bimxoxis. Lle
BKJIIOYA€E B ceOe peryisipHe IUIaHyBaHHS TeXHIYHOTO 0OCIyrOBYBaHHS Ta BUaCHE BHSBJICHHS HECIIPAaBHOCTEH, 10
JIO3BOJISIE 30UIBIIUTH TPUBATICTh EKCIUTyaTallil MAIlIMH Ta yCTATKyBaHHSI.

Cnenndika BUKOPUCTAHHS IIPOTPaMHOTO 3a0e3eUYeHHs [yl KepyBaHHS BUKOHABUMMH OpPraHaMH MalllH Y
MOBOJDKEHHI 3 TBEPIUMHU MOOYTOBHMH BiJXOJaMH IIOJISITAE B HOTO Pi3HOMAHITHUX (YHKIISIX T4 MOKJIUBOCTSIX,
CTIPSIMOBaHMX Ha ONTHMI3allil0 Ta aBTOMATH3allil0 MPOIECciB yrnpasiiHHA Bigxonamu. [Iporpamue 3a0e3nedyeHHs
JIO3BOJISIE TOYHO BIJCITIIKOBYBAaTH PyX BIJXOJIB BiJl MOMEHTY iXHBOTO 300py /M0 00poOku. Lle Birouae B cede
TUIAaHYBaHHS ONTHMAJIBHUX MapUIPYTiB TPAHCIOPTY A 300py BiAXOAIB, IO JIO3BOJISIE 3MEHIIUTH Yac Ta
BUTpaTH Ha mepeBe3eHHs. KpiM TOro, BOHO KOHTPONIOE 3allack Ta CKJIAaIyBaHHS BIIXOIIB, IIO CIpUSE
pamioHaTbHOMY BHMKOPHCTaHHIO IPOCTOpPY Ta e(eKTHBHIN opraHizamii mpomueciB ckiaxysaHHs. Lle mo3Bose
3a0e3MednTH ONTUMI3AIlif0 YIPABIiHHS BiAXogaMu Ta 30epexeHHs pecypciB. Takox mporpamue 3a0e3rmedeHHs
3abe3medye eQeKTHBHE OOCIYrOBYBAaHHS TEXHIKH, IO BHKOPHCTOBYETHCA UIsI OOpoOKHM BimxoniB. Bomo
JO3BOJISIE TUIAHYBAaTH Ta BHKOHYBAaTH PETYJIsipHE TEXHIYHE OOCIyroByBaHHS, a TaKOXX BYACHO BHSBISITH Ta
BUIIPABIISITH HECTPABHOCTI, 10 3a0e3neuye Ha/AidHICTh Ta NPOJYKTHBHICTH oOyagHaHHsA. OKpIM 1LBOTO,
nporpamMHe 3a0e3NeyeHHs] CIpHUSE BIOCKOHAIEHHIO JIOTICTUYHUX TIPOLECIB, JO3BOJISIOYM TOOYAyBaTH
HAMONTUMANBHIIII MapIIpyTH 300py TBEPAUX MOOYTOBUX BIIXO/IIB.

3aranom, nporpamMHe 3a0e3reueHHs Bilirpae BayIIMBY POJIb Y MOKPAILIEHHI e)eKTUBHOCTI Ta e(h)eKTHBHOCTI
yIpaBiiHHA BiaxoaamMu. BoHO 1103BoJisi€ 3MEHIIMTH Yac Ta BUTPATH Ha YIPaBIiHHS BiIxoJxamH, 3abe3nedye
TOYHICTh Ta HaJIiNHICTH MpoleciB 00pOOKM BiIXOJIB, a TAKOXK CHpHsE 30€PEeKECHHIO PECYpCiB Ta MiHiMizalii
HEraTHBHOTO BIUIMBY Ha JoBKULIA. CydacHi 1upoBi pillleHHsS 103BOJIIIOTH aBTOMATH3yBaTH i ONTHMI3yBaTH
pi3HI eramu Tpolecy IMOBOMKCHHS 3 BIIXOJaMHM, ITOYMHAIOYM Bia 300py 1 TpaHCIOPTYBaHHS, 3aKiHUYIOUH
COpPTYBaHHSM Ta mepepoOkoro. OAHUM 3 KIIOYOBHX acHeKTiB € MOXKJIMBICTh IHTErpamii MporpaMHOro
3abe3medenHs 3 cucremamu GPS i1 maTdankamu, mo 3abe3rnedye MOHITOPHHT Ta KOHTPOJb BUKOHABUMX OpraHiB
CMITTEBO3IB Y PeXHMIi peanbHOro yacy. Lle n03Boise He Juine CTeXUTH 3a TOYHHM BUKOHAHHSM 3aBIaHb, a i
CBO€YACHO pearyBaTH Ha BiIXwiIeHHA abo HerependadeHi CUTYyaIllii, Taki K IepeBaHTaXECHHS ad0 HEeCIPaBHOCTI
TPaHCIIOPTHUX 3aCO0IB.

BucnoBku. [Iporpamue 3a0e3mnedeHHs sl KepyBaHHS BHKOHAaBYMMH OpraHaMH CMITTEBO3IB Bijirpae
BAX/TMBY POJIb Y BUPILICHHI MPOGIEMH YIPaBIiHHSA TBEPAMMH TOOYTOBHMH Biaxomamu. Moro BHKOpHCTaHHS
JIO3BOJISIE ONTHMI3YyBaTu MpolecH 300py, TPaHCIOPTYBaHHs, COPTYBaHHA Ta OOpPOOKM BIAXOAIB, 3MEHIIYIOUH
BUTpAaTH 4Yacy Ta PECypcCiB, CHpHsE TOKPAIICHHIO e(pEeKTUBHOCTI YNPAaBIiHHS Ta 3MEHIICHHIO HETaTHBHOIO
BIUIMBY Ha J0BKULIA. Take mporpamue 3a0e3NeUeHHs CTa€ BAXIIMBUM IHCTPYMEHTOM Y JIOCATHEHHI CTAJIOTO Ta
€KOJIOT1YHO YHCTOT'O ITOBOJDKEHHS 3 TBEPIAMMHU ITIOOYTOBUMH BiJIXOJaMH.
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