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MepexeBuii eexT

[lepmia 3 TpaHCIIOPTHUX TEHIAEHLIN MOJSATae B TOMY, IO MEpPEXEeBUH €PeKT
JISKUTh B OCHOBI TpaHcgopMallii JiaHiora noctaBok. [lo cyti, mepexxeBuil edekr
ICHy€, KOJM BCl KOMIIOHEHTH TEXHOJIOTTYHOI €KOCHUCTEMH JIaHILIOra IO0CTaBOK
OpaloTh pa3oM, MO0 MIABUUIMTH HPOAYKTUBHICTh HACKPI3HOTO JIAHIIOra
MOCTABOK.

3 TpaHCIOPTHOI TOYKH 30py, MEPEKEBUN €PEKT IPYHTYEThCS HAa KOMYHIKallii
MK TOPrOBUMHU IMapTHEPAMH B 3arajllbHOJAOCTYIMHOMY XMapHOMY JOJATKy, 100
3pOOHMTH BaHTAXHI1 NEPEBE3CHHS €PEKTUBHIMMMHU. UM OLIbllIe OJUHULL Y MEPEKI,
TUM TOTY’KHIIIA CUHEPT1sT Mepeki. MepexxeBe 3aCTOCYBaHHS MOKE O3HA4YaTH OLIbII
e(EeKTHUBHE Y3rO/JKEHHS BAHTAXIB 3 MICTKICTIO, BUKOPHUCTaHHS 1HCTPYMEHTIB
BUJIMMOCTI [ IPOTHO3YBaHHS OUIbII TOYHUX OPIEHTUPIB NPHOYTTS, ONTUMIZALIIO
MapmipyTiB 1 3a0e3leueHHs MaKCUMajdbHO e()EKTUBHOTO 3aBAaHTAKCHHS Ta
pPO3BaHTAXEHHS BaHTaX1BOK. CTaJIvii pO3BUTOK € TOOIYHUM MPOJTYKTOM MEPEKEBOTO
epexty. Bu3HaueHHs XOpOUIMX MOXJIMBOCTEH JJisi MariCTpallbHUX IE€pPEeBE3EHb,
KOHCOJI/Iallisl BaHTQXy Ta OMNTHMI3AIlisl MapUIpyTy O3HA4YalOTh MEHINY KUIbKICTh
BaHTa)XIBOK Ha JIOPOTaXx.

[HHOBAIIIT B cCMCTEMI yIIPABIIHHS TPAHCIIOPTOM

Jpyrum 3 TpaHCHOPTHHX TPEHAIB € IHHOBAallli B CHUCTEMax YIPaBIIHHS
tpancoptom (TMS). IcropuyHo ckiangocss Tak, IO CHCTEMH YIIPaBIIHHS
TPaHCIOPTOM MPONOHYBAINA BUCOKY PEHTA0ENIbHICTh 1HBECTHUIIIH.

OcHoOBHa MIpUYMHA, N0 KA KOoMMaHii KynyroTs TMS, nossrae B eKOHOMIi Ha
¢paxtax. L1 ekoHOMIS BaHT@XHUX I[epeBe3eHb MOXe OyTH ToB'3aHa 3
MOJICJIIOBAHHSIM 1 MPOEKTYBAHHSM MEPEXKI, KOHCOJIAAIEID BAaHTAXy 1 BHOOpPOM
PEXKMMIB 3 MEHIIMMM BUTpPATaMH, a TAKOXK ONTHUMI3AIIIE€I0 MApUIPYTy 3 JACKLJIbKOMa
synuHkamMu. OCKIJTbKM BHUTpPATH Ha (DpaxT MPOJIOBXKYIOTh 3pOCTAaTH, KOMIIAHIi BCE
YacTille 3BEpTalOThCS J0 cBOiXx TMS, mo0 MOM'SKIIMTH I 3pOCTAar04i BUTPATH.
Benuka mpuumnaa 3poctanHs TMS moB'si3aHa 3 THUM, IO TEXHOJOTIi HEYXUIBHO
BJIOCKOHATIOIOTHCSI IPOTSATOM OCTaHHIX KUIBKOX POKIB. 30KpeMa, € TpU 1HHOBAIII1, SIKi
BIJIIrPAIOTh BETTUKY POJIb.

[To-nepiue, ue mwryunuit iHTenekt. lLITyynnii iHTeNneKkT OyB 1 3aIUIIATUMETHCS
KJIFOUOBUM KOMIIOHEHTOM CHCTEM YMNpaBliHHA TpaHcnopToM. LlITyunuii iHTenekt
MOXHA BHUKOPHCTOBYBATH, 100 <«JII3HATHUCS» MPO OOMEXKEHHS, Taki SIK MICTKICTb,
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npaBuia Ta TOAMHM OOCIYrOBYBaHHS, a TaKOXX NPABWIbHO CIUIAHYBaTU
BiJIIIPABIICHHSI.

JIpyroio 1HHOBAIEIO € PIIIEHHS AJI1 JOCTYIMHOCTI B PEXHUMI peagbHOro 4acy.
Jlesiki pileHHs A TPAHCIOPTHOI JOCTYMHOCTI € OKPEMUMH J0JaTKaMH, B JIEIKHX
BUIIAJIKaX MOCTYyMHICTH TMS BinOyBaeTbecs ToMy, mo TMS € dacTuHOWO Mepexi
JIAHITIOTa MTOCTaBOK HAa KUTBKOX MIJIPUEMCTBAX.

HeoOxiaHicTh 3HATH, ¢ 3HAXOAUTHCS MPOIYKINS, HE3AJIEKHO BiJ TOTrO, YU
3HAXOJMTHCS BOHA HA NUISAXY JO CKJIaay, Mara3uHy YW KII€HTa, Ma€ BUpIIIAJIbHE
3HAUEHHA JUIs 3a0€3MeUeHHs] MO3UTUBHOIO JOCBIAY. 3pOCTaHHS BUIUMOCTI PIllIEHb
Ha PiBHI KOHTECWHEPIB JOIOMarae MigHSATA PUHOK YIPAaBIIHHS TEPEBE3CHHSIMH Ha
HOBI BHMCOTH, @ BUJUMICTh Y PEXKHUMI PEAIbHOIO Yacy € OCHOBHUM (PaKTOpPOM
3pOoCTaHHs. [HCTpYMEHTH BUIMMOCTI B PEXKHUMI pealbHOr0 Yacy, sK MpaBuio,
HalOUIbII e(EeKTUBHI JUIsl TMepeBe3eHb Mo Oe3nopikxkioo. OaHaK BOHUM HE MEHII
BYKJIMBI 1 JUISl 1HILIHUX PEKMAMIB.

OctanHporo TexHojioricro It 1HHOoBamii TMS e IoT. Pimenns s
yOpPaBIiHHS aBTOMApKOM 3 MIATPUMKOIO I[HTEepHETy peueil MOXe MOKpaIIuTU
BUJIMMICTh Ta YHIBEPCAIBHICTh JJI1 KOMIIAHIM y PI3HUX raiay3six. YHIBEPCAJIbHICTh €
BAXKJIMBOIO, OCKUIBKM KOXHa rajxy3b Ma€ BJIacHUM HaOIp YHIKaJIbHUX BHUMOI [0
YOPABIIHHSA aBTONApPKOM Ta IHTETPOBAHOI JIOTICTHUKU. BHUKOpUCTaHHSA pIIIEHHS IS
YOPABIIHHSA aBTONAPKOM 3 MIATPUMKOIO [HTEpHETy pedeil MoOKe MiIBUILIUTH
MPOIYKTUBHICTh 32 PaxyHOK IOKpAIEHHS BHUJIMUMOCTI aKTHUBIB Ta BUKOPUCTAHHS
TPAHCIOPTHUX 3aC001B, CKOPOUYEHHSI Yacy OYIKyBaHHS B IYHKTaxX NMPU3HAYCHHS Ta
3a0€3MeUYEeHHs] MPOAKTHUBHOI €KOHOMIlI BUTpaT, TOB'SI3aHUX 3  TEXHIYHUM
00CITyrOBYBaHHSIM.

VYrpaBiiHHs TaltM-ClI0TaMu

TpeTboro 3 TPaHCIOPTHUX TEHJEHIIIN € 3pocTarodya BaXJIMBICTh Ta 1HTEPEC 10
YOpaBIIHHSA TaiiM-cioTaMu. TallM-CIOT MEHEIKMEHT J0NoMarae oOpraHizyBaTH
CKJIQJICBKI PEeCcypcH [Jisi MIATOTOBKU 10 NpuOyTTs BaHTaxiBKU. CKiaj MOBUHEH
3HATH, XTO 1 KoJu npuiiae. KpiM Toro, mpaiiBHUKaM CKJIaAy noTpiOHa 1H(opmalis
npo Te, Ha SKUM JIOK MpUOyBa€ BaHTAXKIBKAa, KOJIM BaHTaXiBKa 3aBaHTa)XeHa, SKi
nanepu BOHM 3a0epyTh, IO MOTPIOHO MIJMUCATHA Ta KOJW BOHM 3QJIMILAIOTH CKIIAJ
abo nBIp.

ABTOHOMHI BaHTa)X1BKHU

YerBepTHii 13 TPEHIB NIEPEBE3CHh — aBTOHOMHI BaHTaXiBKUA. O4EeBUAHO, 1110
PUHOK III¢ HE BU3HAYMBCS 3 aBTOHOMHUMH BaHTaXIBKaMu — OyJsio 6arato cmpob i
peKJiaMu, ajie Ui TOTOB1 OE3MUIOTHI BaHTAKIBKM BUIXKIDKATH HA JOPOTU B KPUTHUHIN
Maci? OpnHi€0 3 HaWOLIBIIUX MPUYMH ISl OC3MIJTOTHUX BAaHTAXIBOK € JEQIIUT
BOJI11B, SIKMI TIPOJIOBKYE 3pOCTATH 3 KOKHUM pokoM. OHaK aBTOHOMHI BaHTaXKiBKU
HE € IIBUJIKUM BHUpINIEHHSAM mpobiieMu Hectaudl BojliB. HacmpaBai, momiGHO 10
aBTOHOMHHMX pPOOOTIB Ha CKJIaJl, aBBTOHOMHI BaHTaXXIBKHU 1CHYIOTh HE JJIsl TOTO, 1100
3aMIHUTHU BOA1iB-JItO/IeH. 3aMiCTh IILOTO BOHHU TYT, 1100 CHIBOpAIIOBATH 3 BOIISMH,
1100 ITOJICTIIUTH 3aBIAHHS.

[IpakTuka pyxy B aBTOKOJIOHI, 3/a€ThCS, € BapiaHTOM, [I€ PEaJbHICTh
ABTOHOMHHUX BaHTa)XiBOK MOX€ CIIOYATKy BIUIMHYTH Ha CHUTYyaIlif0. Y IUX PIIICHHAX
roJIOBHA BaHTaX1BKa OCHAI[EHA TEXHOJOTTYHUM JIOMOBHEHHSM, TOJIl K BaHTaXKiBKa-
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MOCJIIIOBHUK MPAIlIO€ B TAHJEMI Yepe3 MOBHICTIO aBTOHOMHY CUCTEMY. TpaHCHIOPTHI
3acCO0M  pyXamThCsAd TPymor abo B3BOAOM, a BaHTWKIBKH  KEPYIOTHCA
IHTEJIEKTYaIbHUMHA TEXHOJIOTISIMH Ta CIHUIKYIOTBCA OAuH 3 oAHuM. KokHa 3
BaHTaXIBOK BCE I1I¢ Ma€ BOJisl Ha OOpTy JUIs O€3MEeKH Ta i TOro, 00 B3ATH Ha cebe
KepyBaHHS TpU BUI3Il 3 aBTOCcTpamu. lle mo3Boiisie BOMI€BI, SIKMW CIIAY€E 3a HUM,
BUWTH 3 CHUCTEMH Ta BIIMOYHMTH IIiJ] Yac pyXy BaHTaxiBku. lle o3nauae, mo aBi
BaHTaXXIBKH, L0 MPAIIOIOTh Y TaHIEMI, J03BOJISIOTH BOAISIM MPOiXaTH BABIUI OLIBIITY
B1JICTaHb, TAPAHTYIOUH, 1110 BOHU HE MEPEBUILYIOTh HOPMH pOOOYOTo yacy.

ABTOHOMHA JIOCTAaBKa «OCTaHHBOT MUJII»

[T'siTuit 1 ocTaHHIN TPAaHCHOPTHUM TPEH]T Y MalOyTHhOMY JOCTaBKH OCTaHHBOI
My, OgHUM 3 HaWCKIIQMHIMIUX 1 HAWJOPOKYMX ACMEKTIB JIAHIIOKKA MOCTaBOK €
«OCTaHHSA MWIsH» 1 JocTaBka Aogomy. OAHaK, 3 TOUYKU 30py KIIIEHTCHKOTO JTOCBIIY,
BIH TaKOXX HaWOLIbII 3amaM’siTOBYeThbCs. OCKUIBKH — €JIEKTPOHHA  KOMEpIis
MPOJIOBXKY€E 3pOCTAaTH, MU PO3IJISAAEMO aBTOHOMHY JOCTaBKY «OCTAaHHBOI MU SIK
YaCTUHY PILIEHHS.

bararo komnaHiii TECTYIOTh JOCTaBKY JPOHAMU MPOTATOM OCTAaHHIX KUIBKOX
pOKiB. BUKOpHCTaHHS APOHIB «OCTAaHHBbOI MUWJI» BCE IIE € CKIAAHUM 3aBJAHHSM 3
PI3HUX NPHYMH, BKIIIOYAIOYH MPABUJIA aBlallifHOI O€3MEeKH, TPOMAJIChKE CIPUUHATTS
Ta camy TexHoJjorito. OaHak Bce OlIbllle KOMIIaHIi BUBYAIOTh BUKOPUCTAHHS JAPOHIB
«OCTaHHBOT MMWJII», CIOJIBAIOYUCHh 3HU3UTU BapPTICTh JOCTAaBKH, OJHOYACHO
MOKpAIIytound 00CIyrOBYBaHHS KJIIEHTIB. 3apa3 BijoMuMu iMmeHamu € Wing, Amazon,
UPS, Matternet, Flytrex 1 Zipline. KoxHa 3 nux KommaHiii 3aBepIiia JOCTaBKY
OC3MUIOTHUKAMHU HEBEJIUWKHX TMakKeTiB y pi3HI Micod. Bce 1me 3maerbes, 1m0
BUKOPUCTAHHSA JPOHIB JJis JIOCTaBKM MEIUYHUX TOBAapiB Ta pEIENnTiB OyJo
Hale()EKTUBHIIIINM.

[HI1a CTOpOHA aBTOHOMHOT JIOCTaBKU JIOJIOMY — aBTOHOMHI MOOUIbHI pOOOTH.
3a ocTaHHI JIBa POKH IHBECTOPW BKJIAIM MOHAM $8 Mipa y KOMIaHii 3 aBTOHOMHOT
noctaBku. bararo kommaHiii moyanu TecTyBaTH aBTOHOMHUX OOTIB Ui IOCTaBKH B
MicTax 1 B KaMmiycax KojemkiB. OmHak mjisi 0araTb0X 3 IMX KOMIIaHIM TEepMiH
«aBTOHOMHHI» MOXKE BBOJIUTH B OMaHy. DakTHYHO, MPOTITOM YCHOTO TPOIECY
JIOCTaBKU € KOMaHJa JI0JeH-0nepaTopiB, Kl BIICTEKYIOTh TPAHCIIOPTHHUM 3aci0 Ha
KOKHOMY Kpolli. [ gkmo poOoT 3acTtpsrHe ado He 3MOXKe 3I1MCHUTH JOCTaBKY, Ii
NpaliBHUKU MPUIAAYTh Ha JAONOMOTrY, 00 3pOOMTH JOCTaBKY caMOCTiiHO. Taki
komnanii, sik Starship Technologies, Nuro ta FedEx, 3aBepmmnu HU3KY HUIOTHHX
mporpam, siki psiMo 3apa3 PO3rOPTAOTh OOTIB JIJIsl JOCTABKH.
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HIBUIKOIICYBHI BAHTAKI SIK OB’€EKT TPAHCIIOPTYBAHHA

JAbomin Ouiekcanap AHATOJIHOBUY, J. TIE]. H., JOLIEHT
Kpynin Oaexcanap CepriiioBuy, Marictpant
Hayionanvhuii ynisepcumem 6iopecypcis i npupoookopucmyseauus Ykpainu
domin@nubip.edu.ua

[lepeBe3eHHsT MIBUAKOIICYBHUX BAHTaXIB XapuyOBOi MPOMMCIIOBOCTI € OCOOIMBUM
BUJIOM TpaHCHOPTYBaHHs. KOpoTkuii TepMiH MPUAATHOCTI 1 0COOIHMBI YMOBH 30€piraHHs
CTaBJIATh TEpe] TMEpPeBI3HMKAMU UMK ps  JAOAATKOBHX 3aBlaHb. Hampukmam,
aBTOIEPEBE3CHHS! KOHIUTEPCHKUX BUPOOIB BUMarae JOTPUMAHHS IUIOTO PsAy PI3HUX
TUMIB BUMOI' B 3aJIEKHOCTI BiJ BUAY O3HA4YEHOI MPOIYKINi. 30Kpema, MepeBI3HUKH,
BaHTAKOBIIMPABHUKHU Ta BAaHTAXKOOAEP>KyBaul TOPTIB, TICTEYOK Ta 1HIIUX OOPOLIHSIHO-
KpEMOBHUX BUPOOIB (J1aJ1i - KpEMOB1 KOHAUTEPCHKI BUPOOU) 3000B’sA3aH1 TOTPUMYBATUCH
HACTYITHUX BCTAHOBJICHUX CaHITAPHO-TIFIEHIYHUX BUMOT:

® He JIOIyCKAaTH MEPEeBE3CHHSI KPEMOBUX KOHJIUTEPCHKUX BUPOOIB HA BIIKPUTHX
JucTKax abo JOTKaX, pa3oM 3 HEXapyOBHMH MPOIYKTaMH, Ta MPOIYKTaMH, 10 MAlOTh
pi3kuii cenudivyHmii 3amax, 1 31 CBIKOCIICYSHUM XJTI00M;

® BAHTA)XOBIJNPABHUK 3000B’S3aHUI HaJaBaTH JJIsi TIEPEBE3CHHS TOPTIB
creniagbHl KapTOHHI KOpOOKH ab0 KOpOOKHM 3 MOJIMEPHUX MaTepiaiiB sKi MOBHHHI
CKJIQJIaTUCh B JIEKUIbKA PSAJIIB HE BUILIE BUCOTH Ky30Ba;

e [piOHOIITYYHI BUpPOOHM (TICTEYKa TOLIO) MiJl YaCc NEPEeBE3E€HHS MOBHUHHI OyTH
CKJIQJICHI B OJIMH PsiJl HA METaJeBl a00 JepPeB’AHI JIOTKH, IIUTHHO 3aKPUTI KPUIIIKAMH,

® TICTEUKAa IITy4YHO-(pOpMOBaHi (KOP3MHOYKH, TOBITPSHI, OICKBITHI Ta 1H.)
CMOYATKY YKJIAJAr0ThCS B KAICYJIU, a OTIM B 03HAYEHI BUILIE JIOTKU;

e BUpPOOM 13 3aBapHUM KPEMOM 1 KPEMOM 3 BEpIIKIB TPAHCIOPTYBAHHIO HE
MiJIATal0Th B3araji 1 MOBMHHI OyTH peali3oBaHi Oe3MocepeiHhO Ha MiIPUEMCTBI /e
BOHH BUPOOJISIOTHCS;

® BAHTA)XOBIJMNPABHUK 3000B’S3aHUI HagaBaTH Ui TEPEBE3CHHS TOPTU Ta
TICTEYKa OKPEMUMHU MAPTISIMU B 3aJIEKHOCTI B1Jl TEMIIEPATYPHUX YMOB iX 30epiranus: 1)
3 KpeMOoBHM i ppykToBEM 031001eHHAM, (Bix 0°C 10 + 6°C), 2) Bupobu 6e3 031001eHHS
— (ue Bume Hix + 18 °C);

e [ICPCBI3HUKHU TMOBHHHI HAJaBaTH JJIS TIEPEBE3CHHS KPEMOBHX KOHIUTEPCHKUX
BUPOOIB TPAHCIIOPTHI 3ac00M 3 130TEPMIUYHUM Ky30BOM-(PyproHom, oOJIaTHAHUM
HAMPSMHUMU KPOHIIITEHHAMU JIJ1s1 BCTAHOBJICHHS JIOTKIB,

® JUIsl MICBKUX TIEPEBE3€Hb KPEMOBUX KOHJAUTEPCHKUX BHPOOIB Ha BIJCTaHb HE
outbiie HXK 10 KM MOXYTh OyTH BUKOPUCTaHI 130T€PMIYHI TPAHCIOPTHI 3aco0u, s
JIOCTaBKMA Ha OUIBIITY BIJCTaHb HEOOXITHO BUKOPHCTOBYBATH TPAHCIIOPTHI 3acobu -
pedprxepaTopH.
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[HBecTuIlli B JOTICTUYHUN IIEHTP € BETUKUMH KamiTAIbHUMHU BUTpPATaMU, IO
MaloTh TPUBAIMN TEPioJl MOBEPHEHHS, CYNPOBOKYIOTHCS BHCOKHUMH PU3UKAMH,
NPUHOCATH MOMIPHI JI0XOJU, a TaKOX CHUJIBHO 3aJ]eKaTh BiJl TMOJITUKU KpaiHM Ta
IHCTUTYIIIOHAJILHOTO CEPEIOBHUINA 1110 CKJIaiocs y KpaiHi. ToMy migTpUMKa IPOEKTY
JIOTICTUYHOTO IIEHTPY MOXKE 3/1MCHIOBATUCS HA BCIX PIBHSIX BJIAJIH.

3MiiiCHEHHS TTPOEKTY JIOTICTHYHOTO IIEHTPY MOTpedye mpodeciitHoro Mmiaxomy
Ta BUKOPUCTAaHHS MPUHUMUIIB MPOEKTHOTO YIPABIiHHA, OCKIUIbKH €(EKTUBHE
IUTAHYBaHHS JIOTICTUYHOTO LIEHTPY BKpail BaXKIIMBE SIK JIJISl CAMUX JIEBEJIONEPiB, TaK 1
JUISL PO3BUTKY JIOTICTUKM KpaiHM B LIIoMy. HWHI MOTEHUINHI 1HBECTOpPU IyKe
pPETENBbHO MIAXOIATh 10 BUOOpPY mpoekTy. [Ipu dopmyBaHHI JIOTICTUYHOTO LEHTPY
nepesa JEBEJIONEepOM CTOITh BEIMKUWA BHOIp — 3alydydTd NpOQeciOHANIB y Taiysi
YOPABIIHHSA MNpOeKTaMH abo 3alMaTucCi MPOEKTOM CaMOCTIHHO, 3aJly4aloud CBOIX
cniBpoOiTHHKIB. [IpakTHka mokasye, 1m0 HalOUIbII 3aTpeOYBAHUMH BUSABIISIOTHCS
MPOEKTH, SKI CTBOPIOBANUCS MNpPOGECIHUMHU KOMIAHIAMH, SIKI  BOJIOAIIOTH
MDKHApOJAHUMU METOJMKAMM Ta MpUHLUUINAMU. J[OCBITYEHI MPOJKEKT-MEHEIKEPH
3MIACHIOIOTh Pi3HI (QYHKII YOpaBIiHHS HAa BCIX eTamax MpoeKTy (YIpaBiiHHS
TepMiHaAMU, BapTICTIO, PU3UKAMH, SIKICTIO Ta KOHTPAKTAMH).

[Ipouec mnpoexTyBaHHS JIOTICTUYHOTO LIEHTPY CKJIQJa€ThCsl 13 TPhOX
B3a€MOIIOB'SI3aHUX €JIEMEHTIB:

1) Ilpomnenypu TUTaHyBaHHA — II€ CHUCTEMATHUYHA IOCIIAOBHICTh Jii, IO
BUKOPHUCTOBYIOTHCSI PI3HUX €Tamax MPOEKTyBaHHS, SKi MPU3BOASATH A0 OCTaTOYHOTO
CTBOpPEHHS JIOTICTUYHOTO IeHTpy. Hampuknazn, ruiaHyBaHHS IiJIeH Ta CTPYKTypH
MPOEKTY, KajeHJapHe IUIaHyBaHHS poOiT, (iHAHCYBaHHS MPOEKTYy, IJAHYyBaHHS
KOMYHIKaIliil, YNpaBiiHHA pHU3UKAMH, IUIAHYBAHHS KOHTPAaKTIB Ta IHIIE. YcCl
NpoLeIypu MaroTh 3a0e3nedyBaTH peajizalilo  MPOeKTy 3a TepMiHAMHU 3
MIHIMAQJIBHOIO BapTICTIO 3 YpaxyBaHHSIM HassBHUX PECYPCIB Ta HAJIEKHOI AKOCTI.

2) Meromu MIaHyBaHHS — CYKYIHICTh IHCTPYMEHTIB MiITPUMKH MPUNAHSTTS
pillieHb TIOJ0 TMPOEKTY JIOTICTUYHOTO IeHTpy. [lo HHMX Hamexarb EKOHOMIKO-
MaTeMaTH4H1, EBpUCTUYHI, METOJIA IMITAIlIMHOTO MOJICITFOBAHHS Ta 1HIIII.

3) Kpurepii ominku mporiecy (GopMyBaHHS — CHCTeMa OIIIHKH, aHali3y Ta
MOPIBHSHB, 110 BKJIIOYA€E KUIBKICHI Ta SKICHI TIOKa3HUKH, SKI JO3BOJISIOTh MPUHHSATH
MpaBUJIbHI PIICHHS a00 BIIMOBUTHCS BiJl HEMTPaBUIBLHUX [5].

Peatizaliisi THIIOBOTO MPOEKTY CKJIAMAETHCS 3 TPHOX (ha3:

— TIepeiHBECTHUIIIHOI,

— 1HBECTULIIHHOT

— eKCIUTyaTalliiftHo1.
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JlocnmipKeHHsT JIiTepaTypu, MPUCBSYEHOT I1HBecTUlliiHUM [1-4] mnpoekTtam
JIOTICTUYHUX  TEHTPIB  JO3BOJWJIO HaM CHOPMYJIIOBATH 3arajlbHy  CXEMy
MIPOCKTYBaHHS JIOTICTUYHHX IIEHTPIB, KA MPEACTaBICHA HA PUCYHKY 1.

_

Ynpaeninnsa npekmamu

i

I. IlepeninBecThLiiina daza

II. ImBecTumiiina daza

II. Excrutyaraniiina gasa

1. AHaii3 iHBECTHULIIIHUX
MO>KIIMBOCTEH peajtizamii
MPOCKTY

1. IleperoBopu Ta
YKJIagaHHs
KOHTPAKTiB

1. IIpuiiMaHHs Ta 3aI1ycK

2. [ToyaTtox HagaHHSI
MOCITyT

1.1. TpancnoptHo-
JIOTICTUYHUNA aHAII3

2. ImkenepHO-TeXHIYHE
MPOEKTYBaHHS

3.MOHITOPUHT €KOHOMiIYHHX
T[moKa3HUKIB

|| 1.2.MapkeTuHrose 3. ByIiBHHIITBO

JTOCIT IPKEHHS | | xomIuIeKciB Oy/IiBeNb
Ta CIOpY/I, i . -
— BCTAHOBNCHHS 4. Po3mmpeHHst, iHHOBAIIis
|| 1.3. Anainiz micug
. o0J1aJHaHHS
PO3MIIICHHS Ta
napameTpiB
P P 4. MapkeTuHr ta
peKIIaMHI 3aX011
||| 1.4. Anami3
Kpariux MpaKkTHK 5. 3any4eHHs 10
Ta MPHUKJIAIIB L .
P A NPOeKTy GpiHaHCOBOTO
Ta CTPATETiYHOTO
2. Ananiz napTHEpa
| aJbTEepHATHUBHUX
BapiaHTIiB MPOEKTY Ta 6. Tlycko
CKJIAIaHHA -1 .
= 5i HaJIaroJKyBaJIbHI poOOTH
BHYTpiIHBOTO Oi3HEC- a3
JTaBaHHS IPOEKTY
IIaHy

3. ITigroroska
nonepenusoro TEO

4. Po3poOxka

|| posropHyTOro Oi3Hec-
IUIaHy 3 YpaxyBaHHSAM
MIPOTIO3UIIiH IHBECTOPIB

Puc. 1 — Cxema TpaauuniitHoi Moaesi GopMyBaHHS JIOTICTUYHOTO LEHTPY

KiH1ieBoro MeTOr0 IepeIiIHBECTUIIIMHOL € IPUAHATTS PIIICHHS MO0 peati3aliii
Ta BUOIp cXeMH MpoekTy. Ha mpoMy erami 3aKiamaeTbes KUTTE3AATHICTH MPOCKTY.
[ToTeHmiiHi 1HBecTOpH (BJACHHWKH) MOBHUHHI BH3HAYWUTH IS ceOe JOIIBHICTh Ta
E€KOHOMIYHY TMpUBAOIUBICTh 3aMpPOTIOHOBAHMX 3aXOJiB, [JIsI IHOTO HEOOX1THO
OTpAIlFOBATH BC1 aCTIEKTU O13HEC-171e1 JJIs 11 AKUTTE3AATHOCTI.
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B ymoBax cyyacHOi €KOHOMIYHOI JIMHAMIKM Ta Tjo0anizaiii, 0co0JUBO
BpPaxoOBYIOUM BiiiHY B YKpaiHi, KOHKYPEHTOCIIPOMOKHICTh HAI[IOHAJIbHUX E€KOHOMIK
CTa€ KPUTUYHOIO CKJIAJJOBOIO JJISl JOCATHEHHS CTAJIOTO PO3BUTKY. 3pOCTaHHS OOCSTIB
TOPTiBII, 30TBIIICHHS MIKHAPOJHUX TIEPEBE3€Hb Ta MIBUJIKI 3MIHU y BUPOOHUIITBI
BUMArarTh BiJ yIPaBIIHINB €)EKTUBHUX CTPATETId MyJIbTUMOATBLHOTO JIOTICTHUKH.
Vkpaina, K KpaiHa 3 PO3BMHEHOIO TOPIrOBEIBHOIO 1H(PPACTPYKTYypOIO Ta
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CTpaTeriyHuM TeorpadiuHuM TOJIOKEHHSAM, HE MOXKE€ YHUKHYTH HEOOXIJHOCTI
BJIOCKOHAJICHHSI YTpPaBIIHHSI MYJbTUMOJAIBHUMH TpolecaMu i 3a0e3NeueHHs
CTaOlIbHOTO €KOHOMIYHOTO 3pOCTaHHS.

Y mif  cTarTi MM TPOMOHYEMO  aHami3  CTpaTerii  ympaBlliHHSA
MYJIBTUMOJIAJIFHUMH TPOLIECAaMU B €KOHOMIIl YKpaiHM 3 ypaxyBaHHSM Cy4YacCHHUX
BUKIMKIB Ta MOXIUBOCTeH. (OOroBOPIOIOTHCS OCHOBHI AaCleKTH 1 MPUHIMIN
MYJIBTUMOJIAJIBHOI JIOTICTUKY, 11 BITUB HAa KOHKYPEHTOCIIPOMOXHICTh HAIllOHATBHOT
CKOHOMIKHM Ta 3alporOHOBaHI MPAKTUYHI PEKOMEHJalii MoJA0 ONTUMI3aIli
YIPaBIIHCHKUX MPOIIECIB.

Meroro JOCHiDKEHHST € BU3HAUEHHS KIIOYOBHX HAIPSIMKIB  PO3BUTKY
MYJIbTUMOJIAIBHO1 JIOTICTUKY B YKpaiHi Ta BUSBUTH MOKJIMBOCTI JIJISl MIBUILCHHS i1
e(heKTUBHOCTI B KOHTEKCTI Cy4aCHUX €KOHOMIYHHUX YMOB.

AHati3 KIIFOYOBHX HANpPsIMKIB ii PO3BUTKY B YKpaiHi Ta BUSBICHHS MOXKIIMBOCTEH
JUTS TIABUILEHHS ii €(peKTUBHOCTI MO>KHA IIPOBECTU HACTYITHUM YHHOM:

e Po3BuTOK TpaHcnopTHOI 1HGpacTpyKTypu: OJHUM 13 KIIOUOBUX ACHEKTIB €
MOCTIIHE TOKpAIIeHHS JOPOXKHBOI, 3alI3HUYHOI, MOPCHKOi Ta MOBITPSIHOI
iHppacTpyktypu. lle Brkitoyae B cebOe OYIIBHUIITBO Ta MOJEPHI3alI0 JIOPIr,
PO3BUTOK TIOPTIB, AEpONOPTIB Ta 3ali3HULB JUIsI 3a0€3MEYEHHs IIBUIKOI Ta
e(peKTUBHOT TPAHCIIOPTHOI JIOTICTHKHU.

e Bukopucranas iHQoOpMaliiHUX TEXHOJIOTIM: 3ampoBaJKEHHS CY4YacHUX
1H(opMaIiiHuX TexHoor1H, Takux sik cuctemMu GPS, Inutepuer peueit (IoT), xmaphi
TEXHOJIOT1i Ta IITYYHUM IHTENEKT, MOK€ 3HA4YHO TMOJINIIUTH YNPaBIIIHHA
MYyJIBTUMOJIAIFHUMH TIEPEBE3CHHSIMU, 3a0€3Meuyoun peaabHUil Yac BiJCTE)KECHHS
BaHTaXXIB Ta ONTHUMI3all1l0 MAPIIPYTIB.

e Po3BuTok morictuyHuX I1EeHTpiB: CTBOpPEHHS Ta PO3BUTOK JIOTICTUYHUX
IEHTPIB, JIé BaHTaXl MOXYyTh OyTH 0OpOOJIeHI Ta TepeBIpeHl HJis MOAJbIIOi
NEpEeBE3EHHS PI3HUMHU BUJAMU TPAHCIIOPTY, CIPUSE 3MEHILIEHHIO Yacy JIOCTaBKU Ta
BUTpAT Ha NIEPEBE3CHHS.

e CTBOpEeHHsl CHpPUSATIIMBOIO IPAaBOBOrO cepepoBuina: HeoOXigHO crnpocTUTh
OpOLIEYPU MUTHOTO O(OPMIICHHS Ta PEryJIIOBaHHS MEPEBE3EHb, a TAKOXK 3a0€3MeUNTH
NPAaBOBY CTAOLIBbHICTD JJIs 3ATy4YEHHS! IHBECTHUIIIN y JIOTICTUYHHIA CEKTOP.

e PO3BUTOK MDKHApOAHOTO CHIBpPOOITHUITBA: YKpaiHa MOXKE aKTHBHO
CHIBIPAIOBATH 3 MI>KHAPOJIHUMH JIOTICTUYHUMH KOMITaHISIMU Ta OpraHi3alisiMu JUIs
OOMIHY  JOCBIJIOM Ta  TEXHOJIOTISIMHU, 110 CIIpUSITUME MIBUILIEHHIO
KOHKYPEHTOCIIPOMOKHOCTI.

e OcBita Ta KaapoBuil po3BUTOK: HeoOXigHO 1HBECTyBaTH B MiJTOTOBKY
KBaJII(DIKOBAaHMX KaJpiB Yy Trajiy3l JOTICTHKH, 00 3a0e3MeUnTH BHCOKY SKICTh Ta
e(eKTUBHICTh yIPABIIHHS MYJIbTUMOTAIEHUMH MPOIIECAMHU.

3aranpHUM aHaAMI3 UUX HANpPSIMKIB JIO3BOJUTH 1ACHTU(IKYBATH KJIHOYOBI
npoOJieMr Ta MOKJIMBOCTI JJIsI TTOJAJIBIIIOTO PO3BUTKY MYJIBTUMOAAIBHOI JIOTICTUKA
B YKpaiHi B KOHTEKCTI Cy4aCHUX €KOHOMIYHUX YMOB.

[IpoBeneHe MOCHIIKEHHS BUKOPUCTAHHS TPAHCHOPTHO-JIOTICTUYHOTO CEPBICY
Ta Cy4YyaCHMX TEXHOJIOTIM opraHizamii JOCTaBKM BaHTaXI1B JO3BOJIMJIO BHUSBUTH
OCHOBHI  HamnpsMKU  3a0e3leueHHd  e(PEeKTUBHOIO  PyXy  BaHTaXOIOTOKIB,
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MpoaHa i3yBaTH ICHYIOYl TIJ100ajibHI BaHTAXXOIMPOBIAHI MEpEexXi, 1 J03BOJUJIO
KOHCTAaTyBaTH  TPO  JOMUIBHICTH ~ Ta  TEPCHEKTHBHICTh  3aCTOCYBaHHS
MYJIBTEMOJIAJIBHUX TEPEBE3€Hb SK IS JACp)KaBHU, TaK W JUIsl YYAaCHUKIB JIAHITIOTA
JIOCTaBKH BaHTaXiB puc. 1.

Ana oeparcaeu LA [HUUX VY4ACHUKIE TaHy02d 00CMAEKU

& opMVERHHSA ONTHMATEHO TPaHIIOp THO- 3pocramna  pieHa  smocTi TPEHCTIOPTHO -

L J

| piToricTidHOL IHPPACTPYRTYPH HA IepKaBHOMY JIOTICTHHHHK O CITYT
Tap eTi0HANEHOMY PIEHSY, 30 0CTAHHA
TeXHOJIO0Ti4Y- HOCTITA P 00VKTHEHOCTI OTpHMaHHA TOEHOTO KOMINISKCY TPAHCIOp THO-
0B eETIR ThaBHoN THO-TTOT cTHuHOT iHbNC™ | TMOTICTHYHHX MOCIYT

|| AocsrHenHA cHHepriiHoro edexTy Eim PosEMHYTZ Mepe#a 00 €KLE  IpPaHcHopTHO-

E3aeMOOiiECIX EMOIE TpaHCIopTY

v

moricTidHOI iHQPACTPYEIVPH 3 iHTETPOEaHHMH
iHTENeKTV ANEHHME TP SHCIIOPTHHME CHCTEMaMH

3p0CTAHHA TP AaHIHTHUY EaHTTHONOTOKIE,

*[1p oMy CKHOT 30aTHOCT TPaHCIOPTHHX OTpumanns QiHAHCOB0-€KOHOMIMHIX BHTIT s
nMaricTpaneit »| KOEHOTO 3 VYacHMKIE TpONECY [O0CTaBKH
E3HTAHIE

Kpox e inTerpanil TpaHcnopTHO-T0p 0HHEOTY

KOMIIIEKCY YEpalHH E CHCTEMY ) 3poCTaHEA 0 6CATY PHHKY TPaHCIOPTHO-
TOAHCEED O EHCREOL T0D 0#HE 01 MEDEH]

»| JTOTICTHYHHX OCITYT
3p0CTaHHA MaKp 0eKOHOMIMHHX N0KA3HHKIE ONTHMIZALi% CYKYIHHX TpaHCTIOPTHO-
e e VIR
AOEPHEABH TA OTPHMIHHA CTIHKOTO pOSBHTRY —P| MOTICTHYHHX EHTPAT

TP aHCIOPTHO-TIOTICTHYHOL CHCTEMH

Puc. 1. Buroau Bix MyJibTUMOAAJILHUX NEPEeBE3CHb

Takum YuHOM, MYJIBTUMOJANBHI TEPEBE3CHHS, B CYYaCHUX EKOHOMIYHHX
yMOBaX, HaJalTh HOBI MOXJIMBOCTI JUJIi MIXKHApOJHOI TOPTIBII Ta MIJBHUILYIOTH ii
edexTuBHICTh. KpiM TOro, BOHHM CTBOPIOIOTH HOBI MOXIJIMBOCTI JJISI MIiCLEBHUX
TPAaHCHOPTHUX KOMIIaHIM, SIKI MOXXYTb BUWTHM Ha CBITOBUH PHUHOK MIXHApOIHUX
NepeBE3CHb BAaHTAXKIB CBOET 30BHINTHBOT TOPT1BII.

Y  KOHTEKCTI BIMNCHKOBUX Jdiii B  YKpaiHi, cTparerii  ymnpaBiiHHS
MYJIBTUMOJIAJIBHUMU TIpoIlecaMi Ha0yBalOTh 0COOJIMBOI BaXJIMBOCTI Ta CKJIAHOCTI.
Ocb aesiki BUCHOBKH, SIKI MOYKHA 3pOOUTH:

YMOBH BIMHM CTBOPIOIOTH 3HAYHI BUKIMKHA JJI1 O€3MEKH Ta HaJIHHOCTI
joricthyHuUX MapmipyTiB. Crpaterii ynpaBmiHHS MYJIbTUMOJAIBHUMH IPOIIECAMU
NOBHHHI BKJIIOYaTH 3aXOJU 3 MOHITOPHUHTY, KOHTPOJIO Ta 3aXHUCTy TPaHCHOPTHHUX
MapuIpyTiB Ta iIHQPACTPYKTYpPH.

HeoOxigHo mnpoBoauTh  AuBepcudikaiiiro Ta ajanTaiilo MapuIpyTiB.
VYrpaBiiHHA MYyJIbTUMOJAIBHUME TPOIIECAMU TIOBHHHO OyTH THYYKHM Ta 3AaTHUM
HIBUIKO afanTyBaTHCS A0 3MIH y CHUTyalli Ta OuBEpCU(]IKyBaTH MapHIPpyTH AJIs
3a0e3MnedeHHs] HalOUTbI €()eKTUBHOrO Ta 0€3MEYHOT0 TPAaHCIOPTYBAHHS.

3acToCyBaHHSA Cy4YaCHUX TEXHOJOTIH y cdepl JOTICTUKH, TaKUX SIK CHUCTEMH
BIJICTeXKEHHS Ta YNPaBIiHHA, MOXe 3a0e3neynT OuTbily e(eKTUBHICTh Ta Oe3MeKy
MYJIBTUMOJIAJTBHUX TEPEBE3EHb 1] 9aC BOEHHOTO KOH(DIIKTY.
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[Tin 9ac BOEHHOTO KOH(QUIKTY BaXKIMBO MAaTH KPH30BI IUIAHU Ta MPOLETYpPH
yOpPaBIiHHS PU3UKaMH, SIKI mepeAdayaroTh MOKIUBICT HETaHOTO pearyBaHHS Ha
HenepeadaydeHi Moii Ta 3a0e3MeuyoTh IPOJAOBKEHHS JIOTICTUYHHUX OTeparliil.

HeoOxiana egexTuBHA criBIpallsd Ta KOOpAUHALIl MK PI3HUMHU JIOTICTUYHUMHU
olepaTopaMy, BIAQTHAUMU OpraHaMd Ta MDKHAPOJHWMH TapTHEpPAMHU IS
3a0e3neyeHHst 0e3nepebiifHOCTI Ta e(heKTUBHOCTI MyJIbTUMOJAIbHUX TIEPEBE3CHb.

Mu  migkpecimroeMo  HEOOXITHICTh — aJamTamii  CcTpaTerii  ympaBiHHS
MYJITUMOIAJIbHUMHE TPOIIECaMU JI0 YMOB BiifHH B YKpaiHi Ta BaXJIUBICTh OC€3IEKH,
THYYKOCTI Ta CIIBIpaIll ISl YCIIIIHOTO (PYHKIIIOHYBaHHS JIOTICTUYHUX CHUCTEM Y
TaKUX YMOBax.
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3. Orienko M. M., Orienko A.B., Jlaromienko B.B. MynbtumonanpHi cxemMu
KoHTeiHepHOi moctaBku BaHTaxiB. Ukrainian Journal of Applied Economics and
Technology. 2023. Volume 8. Ne 4, C.323-328

VJIK 334.78
METOIWYHI MJIXOIA 3 OPTAHIBAIII POBOTH IMACAKHUPCHKOTO
TPAHCIIOPTY 3ATAJILHOTO KOPUCTYBAHHS B KOHTEKCTI
JTOBIT'OTEPMIHOBOT'O PO3BUTKY MICT

bongapes Cepriii IBaHoBUY, K.T.H., IOLICHT,
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
e-mail: bondarev@nubip.edu.ua

Ha nymky u4ucenbHUX €KCIEpTiB € Opak eTamiB IUIaHyBaHHS PO3BUTKY
TPAHCIOPTHOT 1H(PACTPYKTYPH 3 HAJIEKHOIO YBArok0 1 4aCTO HEXTYEThCS B CydacHIi
IPAKTHII TEPUTOPIaTbHO-MICHKHX IJIAHYBAaHHAX yKpaiHChbKuX MicT. Ha nanwii yac y
PO3BUHYTHX KpaiHaX METOAOJOrIsl PO3POOKH TPAaHCIOPTHUX CHCTEM 30KpemMa
0a3yeThCsl Ha 3aCTOCYBaHHI MIJXO/IB IHTETPOBAHOTO TPAHCIIOPTHOTO IJIAHYBaHHS, a
TaKO)K Ha B3a€EMOIMIANOPSAKOBAHMX HOPMATHBHUX JOKYMEHTax CEpeaHbO- Ta
JIOBTOCTPOKOBOTO TUTAHYBAHHS HA PO3BUTOK TPAHCIOPTHUX CHUCTEM MICT 1 PETiOHIB.
KowMmriekcHe TpaHCIIOpTHE IJIaHyBaHHS TMepedadae BpaxyBaHHS 0aratboX acleKTiB
1] 4ac po3poOKH MPOEKTIB PO3BUTKY TPAHCIIOPTHA cucteMa (puc. 1).

OcHOoBHAa MeTa TMpW ONTUMI3alli 1 YNOPaBIIHHA Ha NacaXUPCbKOMY
IpOMaJICbKOMY aBTOTPAHCHOPTI - 3HAWTH ONTHMAaJIbHE PILIEHHS MpU IUIAHYyBaHHI
KUTJIOBUX TEPUTOPIN 1 BIPOBAIKEHHS BIANOBIIHOI TPAHCIIOPTHOI 1HGPACTPYKTYpH,
sKa TIOBMHHA 33JI0BOJIBHATH C(POPMOBAHUN MOMUT Ta BIANOBILAATH HOPMaM
TPAHCIIOPTHOT TOCTYITHOCTI.
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[ToctanoBka 3amaui BHOOpPY TpaHCIOPTHOI CXeMHU mependadae BpaxyBaHHS
po3rasag Habopy pisHHUX KpuTepiiB. HeoOximni cywyacHi Meronu Qopmamizarii s
BUPIIICHHS TaKUX MPOOJIEM /Il BU3HAYCHHSI, @ IOTIM 3aCTOCYBAHHS Ha 1X MPaKTHUIL.

AcrniekT MicToOyTyBaHHS Iﬂ»

Cranuit po3BUTOK MICT Ta NMPOCYBAHHS MiIX0y «CIIJIEHOTO MPOCTOPY»

ExoHOMIYHMHA acTieKT Iﬂ'

MateMaTHUHUI aHali3 BUTPAT 1 BUTOJI B1l PO3BUTKY 1HOPACTPYKTYpHU

TpaHcnOpTHUI ACTIEKT %

YcyHenHss 3aiiBoro Tpadiky Ta 0OJHOYaCHE TIOKPAIIECHHS YMOB PYXY .
[lepeHanpaBieHHs Maca)XMPONOTOKIB HA €KOJIOTIYHO YUCTI BUIH TPAHCIIOPTY

CorlaabpHAM aCIIEKT %

CTBOpEHHS 3pyYHOTO JIJISl BCIX MICHKOTO CEPEIOBHINA 3 YUCTHM
HOBITPSIM 1 THIICTO BYJIHII

[MomTrnaaMA aciekT Iﬂ’

Koncencyc 6i3Hecy, CycniiabpCcTBa Ta BIa I MPU MPUHHATTI TPAHCTIOPTHUX PIIICHb

Puc. 1. AcnekTy KOMILIEKCHOTO TPAHCIHOPTHOIO IVIAHYBAHHS

Y 3aranpHOMYy BHUMAAKy 3aJadya  OaratoKpuTepiaibHOI  ONMTHUMI3allii

(bOopMYITIOETHCS TaK:
y;=fi(x) >max,i=1..n x €D

AHami3 epeKTUBHOCTI pIIICHHS BHUKOPUCTOBYE cHiBBiAHOIIEHHS [lapeTo B
3arajJbHOMY BUMAJIKY:

P()) =y e Va(y'Px)

OpnHak Ha MpakTULl BUKOPUCTOBYIOTH MPOLEAYPH MOPIBHAHHS KpUTEPIiB. Sk
NPUKIAA, OAWH 13 MIAXOJIB MOXEe OYTH BUKOPHUCTAHMM METOJ IOCJIIOBHUX
HaOJVDKEHB. 32 TAKUX YMOB 1HIMKATOPH PAHXKYIOTHCS B TIOPSIIKY BaXIMBOCTI f1, Ty, ...,
fn, 3 MpHITyIIEHHM, [0 X TOTPIOHO MaKCUMI3yBaTH.

Takum 9uHOM, JTOMOMIXKHI 3aCO0M Ta CHUCTEMH ISl YIIPABIIHHS Ta MPHAHSATTS
piteHs y cdepi oprasizaitisi macaXupChbKuX MepeBe3eHb B MICTaX MOXKYTh CITyTYBaTH:

a) YCTaHOBKY JI0JIaTKOBHUX CBITJIO(OPIB;

0) MaTuMKiB 1 JETEKTOPIB JJII MOHITOPUHTY IHTEHCHBHOCTI TPaHCHOPTHUX
IIOTOKIB, B) JATYHMKIB JIJI1 aBTOMAaTH30BaHOI HABIraIiitHOT CHCTEMH JUCIIETYEPCHKOTO
yHpaBIiHHS;

I') JaTYUKIB JIJI1 aBTOMATU30BAHOI CUCTEMU MOHITOPUHTY MAaCa>KUPOMOTOKIB,;

1) BileOKaMep aBTOMAaTU30BaHOI CUCTEMH, HAMPUKJIIA]] «Oe3ME€UHE MICTOY.

3MiHU KIJIBKOCTI PyXOMOI'O CKJIaJy Ha MaplipyTax rpoMaJCbKOro TPaHCHOPTY
nepeayciM nependayaroTh, a 3SMEHIIEHHS 3arajibHOI KIJTBKOCTI TPAHCIIOPTHUX 3aCO01B
32 paxXyHOK OUIbII paliOHAJBHOTO PO3MOAUTY TPAHCIOPTHUX 3acO0IB  MIXK
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CYMDKHUMHU MapuipyTaMd. TakoX 3allJJaHOBaHI 3MIHHM TOPKHYTBCS JTOCTYITHOCTI
3YyOUHOK TPOMAaJICHKOTO TPaHCHOPTY. ByNiBHMIITBO HOBMX 3YNHHOK TI'POMAaJICHKOTO
TpaHCTIOPTY OyJe OpraHi3oBaHO B IMEpIIy Yepry B paloOHaX HU3BKOTO pIBHA
TpaHCHOPTHOT ~ mocTymHOcTi. (CxemMa  MIMOXITHOT  MOCTYMHOCTI  3YIHUHOK
MacakKUPCHKOTO TPAHCIOPTY B IJIaH MEPEX1 MICHKOTO TPOMAJCHKOTO TPAHCTIOPTY.

B pe3ynbraTi 3amporoHOBaHUX 3aXOMAIB JOLIIBHO MPOMOHYBATH CKOPOYECHHS
KUTBKICTh TPOMAJICBKOTO TPAHCHOPTY 3 MAaJOI0 NacaKUPOMICTKICTIO. AJjie, mpu
IIOMY, MOHA 3aljIJaHyBaTH CKOPOYECHHS MPOTSHKHOCTI MapHIpyTHOI Mepexi. Kpim
TOT0, PO3PAaXyHKOBA CEPEIHS MBUIKICTh PyXy OyJie EII0 3pocTe MPH YIIPOBaHKCHHI
CMYT JJI1 TPOMaJChKOT0 TPAHCIOPTY, a KUIBKICTh aBapiid 3MEHIIUTHCS BIAMOBIIHO
CYTT€BA 3MEHIIIUTHCA.

YK 62.43
PO MOXKJIUBICTb BUPOBHUILITBA TA BUKOPUCTAHHA
TETEPATOPHOI'O I'A3Y B YKPAIHI

Kopnau AunaroJiii OJiekcanapoBu4, K.T.H., ipodecop,
e-mail: akorpach@ukr.net
Tecass Anapiii BacuwiboBHY , CTYIEHT,
e-mail: a0950416950@gmail.com

Hayionanvnuii mpancnopmmuuii ynisepcumem

Ha croromuimiHiii J1eHh aBTOMOOUIBLHUN TPAHCIOPT € BAXKIWBOKO TaTy33I0
€KOHOMIKH KpaiHH Ta OJHUM 3 OCHOBHUX CIIOKMBa41B HAPTOMPOAYKTIB 1 3aJTUIITUTHCS
TOJIOBHUM CIIOKHMBaYe€M MOTOPHHX ManuB Ha rniepion a0 2040-2050 p. B HaitOmmx4iit
MEPCIEKTUBI OYIKYEThCS 30UIBIICHHS CHOXXKUBaHHS HA(TOMPOAYKTIB, IO MOXKE
NPU3BECTH 10 3POCTAHHS AePIUUTY MOTOPHHMX ManuB. B TenepimHiil yac y cBiTi
CIOCTEPITa€EThCS TEHAEHLIS 10 OJAOPOKYaHHS HA(PTOMPOIYKTIB Ta 1IHIIUX BUKOITHUX
eHepronociiB. Ile Hacammepe/ MOB’sI3aHO 31 3MEHILICHHSIM 3amnaciB HaQTOBUX TaIUB
Ta TPYIHOIIAMH PO3KOOKM HOBHX pOJOBHUIN, TOIMIYKY HOBHX BHJIB TMaJNB-
aIbTepHATUBHUX. BUKOPHCTaHHA Ha TPAHCIOPTI PI3HUX albTEPHATUBHUX IIaJIUB
3a0e3nedye BUPILIEHHS MPOOJeMHU 3aMilIeHHs] HA()TOBUX MaJIUB, 3HAYHO PO3IIUPIOE
CUpPOBMHHY 0a3y, TIOJIETIIy€ BHpPINIEHHS MHUTaHb 3a0€3MEYEHHs MaJTMBOM
TPAHCIIOPTHUX 3aC00IB 1 CTAIIOHAPHUX YCTAHOBOK.

OcranHiIM dYacoM Bc€ OUIBII MIUPOKE PO3MOBCIOKEHHS OTPUMYIOThH
abTEPHATHBHI TaJIMBa OTPUMYBaHI 3 BIAHOBIIOBAHWUX pecypciB. Exosoriuna cu-
Tyallisi Ta OOMEXEHHsI BUKHUIB TTAPHUKOBUX Ta3iB 3MYIIYIOTh MEPEXOAUTH Ha 1HII
BUJIM TIaJuBa: OLIBIN JTOCTYTHI, JEMIEBl Ta €KOJIOT1UHI. Y 3B'S3Ky 3 IIUM 3aCIIyTOBYE
Ha yBary TeXHOJOTis Tasudikaiii O0lomMacw 1 OTpPUMAaHHS 3 HEl TOpIHOYOro Tasy.
BiaminHicTh Ta3udikaiiii 6ioMacu BiJl MPOCTOrO CHAJIOBAHHS IOJSATa€ B TOMY, IO
npu razudikaiii OTpUMY€ETbCS TOPIOYHI Ta3, SKUI MICIs OXOJOIHKEHHS Ta OUUILEHHS
MOX€ BHUKOPHCTOBYBATHCS B JBUT'YHax BHYTpimiHboOro 3ropsHHs (/[IB3). 3apas
TEXHOJIOT1sI ra3udikailii 3aCTOCOBY€EThCS B OLIIBII SIK B 25 KpaiHax CBITY .
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Buxopucrannas Mo611bHOI razoreHeparopHoi yctaHoBku (MI'Y) Ha Oiomaci €

OTHUM 13 BapiaHTIB BI/IpHHeHH}I HpOGJ’IeMI/I eKcnnyaTaun aBTOMOOUTIB  Ha
aJIbTEPHATUBHOMY €KOJIOTIYHOMY TaJIUBi- TEHEPATOPHOMY Tas3i.
[IopiuHO B arponpoMHCIOBOMY KOMIUIEKCI YKpaiHH yTBOPIO€Thcsa MpubmuzHo 109
MJIH. T. 3QJIMILKIB arpapHOr0 BUPOOHUIITBA (COJIOMA 3€pPHOBUX, KYKYPYI3SHI PHIIBII Ta
crebiia, KOIIMKYA COHSIIHMKA Ta 1H.), 3 AKUX 49 MIH. T. Hee()eKTHUBHO YTHIIIZYIOThCS 1
juie 60 MITH. T. BAKOPUCTOBYIOTBCS JJIS TOAANBIIOI TepepoOKu. 13 49 mitH. T. BIAXO/IIB,
0 HE BUKOPUCTOBYIOThCS, Maibke 20 MIIH. T. MOXKHa CIPSIMYBAaTH Ha peatizalliio
E€KOHOMIYHO OOIPYHTOBAHMX MPOEKTIB 3 BUPOOHUIITBA €HEPTil 3arajioM, B TOMY YHUCII, 3
BUKOPUCTaHHSIM T'a30r€HEPATOPHUX TEXHOJIOT1H 30KpeMa.

[IpoekTH, MoB’si3aHi 3 razudikailiero TBep10i 6i0MacH CUIbCHKOTOCTIOIAPCHKUX
HIJIPUEMCTB 3 METOI0 OTPUMAHHS €JIEKTPUYHOI Ta TEIUIOBOI €HEeprii, MoTpeOyIoTh
iHBectuiliil B po3mipi Bixr €10 000 mo €39 000 Ha ogHy T GiomMacu Ha 100y, 3aJIEKHO
BIJl CKJIQJHOCTI KOHCTPYKIIi oOnanHaHHg. TepMiH OKyIHOCTI 3a3HAYEHUX MPOEKTIB
CKJIaJla€ MPUOJM3HO BiJi OJJHOTO POKY A0 I’saTh. OKpiM TOro, MOJIOHI MPOEKTH €
BHCOKO €KOJIOTIYHUMHU 3a paxyHOK 3MeHIneHHs1 BUKUAIB COj. OckKulbkH TIpHU
3aMillleHH] eHeprii, BUpOOJAeHOi 3 8 MiIpA. M® IPUPOJHOTO Trasy, CHEpriclo,
OTPUMAHOIO 3 BIAXOAIB CUIBCHKOT0 rOCHOJAPCTBA, CKOPOUEHHS BUKH/IIB MAPHUKOBHUX
ra3iB ckiane o 15,8 miH. T. CO2 Ha pik[1].

VY 2016 poui 3aranbHUIl 00CSIT BUPOIIEHUX B POCIMHHHUITBI KYJIBTYpP, TAKUX SIK
3€pHOBI, TEXHIYHI, KOPMOBI Ta OBOYEBI CKJadu 59 MIH. T. Y POCIMHHUIITBI Ta B
nepepoOHit  ramgy3l  MOpIYHO  yTBOproloTbess 80  MUIH.T.  3aJIMIIKIB
CJIbCHKOTOCIIOaPCHKOTO BUPOOHUIITBA. [3 HMX 60 MIIH. T — MEPBUHHI BIAXOJH, SKi
YTBOPIOIOTHCS TICHsl 30MpaHHS Bpokaro, 1 20 MIH. T — BTOPUHHI BIAXOAM, SIKi
OTPUMYIOTHCSI BHACIIJIOK TEXHOJIOTIYHUX MPOIIECIB MEPEPOOKH IIITHOBOT CUPOBUHU B
xapuoBl TpoaykTu. CoyioMa 3€pHOBUX € HaWOLIBIIOK (PAKIi€0 TMEPBUHHUX
BIIXO/IB POCIMHHMIITBA — 24 MJH. T. I3 HUX 18 MJIH. T € NEPBUHHUMH BiAXOJaMU
KOJIOCOBUX KyJbTyp (MIICHUIE Ta s4YMiHb), 1m0 ckiaagae 23 % BiAXOMiB
POCIIMHHUIITBA, 3 SIKUX JOUIIBHO BUPOOJSTH PI3HOTO POAY €HEPTiio, B TOMY YHCII 1
IUISIXOM 3aTy4€HHS Ta30oreHepatopHux TexHosorii[1]. CosoMa KOJOCOBUX € OJHUM
3 HalOUIbII AaKTyaJdbHUX BHJIB CHUPOBHHM [Jii BHUPOOHMIITBA €HEPrii HUIIXOM
razuikaiii 3aBIIKM HACTyTHUM (paKkTOopaM: — 3HaYHa KUIbKICTh 3anaciB (18 MuH. T);
— BHUCOKMH TOKa3HUK JOCTYIMHOI KiTbKOCTi (7,8 MIIH. T); — BHUCOKa TEIUIOTBOPHA
3natHicTh npu razudikartii (12000-16000 M Ix/T) [1].

TakuM YMHOM, OJTHUM 3 HAaUOUIbII €(PEKTUBHUX METO/IIB MEPEPOOKU MEPEBAKHO
CyXUX BIAXOAIB arponpoMHUCIOBOTO BHUPOOHHUIITBA (BOJIOTICTH HE TOBUHHA
nepesunryBaT 40 %) 3 MeTOI0 BUPOOHHUIITBA PI13HOI €HEPTii € razudikaris.

KamitanpHi 3aTpatu Ha BCTAHOBJICHHS Ta30T€HEPATOPHUX YCTAHOBOK JIJISt
CHIATFOBAHHS TBEPJIOT OloMacH 3ajekaTh BiJ] BCTAHOBJICHOI MOTY>KHOCTI 00JIaTHAHHS.
TakoX BaXIMBOIO CTATTCI0 EKCIUTyaTal[liHUX BHUTpPAT [JIi Ta30T€HEPATOPHHUX
YCTAaHOBOK 3 TMEPIOJMYHOI0 CHUCTEMOIO 3aBaHTAXEHHS TManuBa 70 OyHKepa €
BUKOPUCTAHHS OMEPATOPiB UM YCTAaHOBOK 3 aBTOMATHYHOIO TMOJAUCI0 TMajuBa, sKi
3MIACHIOIOTh 3aBAaHTAKCHHS TMaluBa. 3alpoBa/DKEHHS BUIIE 3a3HAYEHUX KPOKIB,
JIO3BOJIUTH MIAMPUEMCTBAM Y KpaiHU MO30YTUCS €HEPreTUYHOI 3aJICXKHOCTI BiJl IMAJIUB
TPAIUIIMHOTO TOXOJKEHHS 1 JacTh 3MOTY, sIK 3a0e3ledyyBaTd BJIACHI €HEepPreTHYHI
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noTpebu, Tak 1 TIOCTAa4aTH EHEPropecypcr B IIEHTPadbHI MeEpexl JepKaBHu.
BinnoBigHO, mpu BUKOPUCTaHHI T€HEPATOPHOTO ra3y B SKOCTI MOTOPHOTO MajnBa
s JIB3, 3rigHO 3 pe3yapTaTaMH JOCTIIKEHb, BMICT MIKIAJIMBUX PEYOBHUH NpU
3TOPSIHHI KIJTBKOCTI TajuBa, €KBIBAJICHTHOI | KT OEH3WHY CTAaHOBUTH B CEPEAHHOMY:
CO — 315 r; CnHm — 14 1; NOx — 9 1, 110 B /1Ba pa3u MeHIIE, HIXK MPHU CHATIOBaHH1
oeH3uny[2].

OTxe, BUKOPUCTAHHS TEHEPATOPHOTO Ta3y B rajy3siX €KOHOMIKH, 30KpeMa Ha
aBTOMOOUIBHOMY TpPaHCIOPTi, JO3BOJIUTh PO3LIMPUTH MNAJIMBHY 0a3y, 3MEHIINUTH
BUKOPHUCTAHHS TPAIULINHUX NaIUB — OCH3UHY Ta JU3EIbHOIO NalMBa Ta 3MEHIIUTU
3a0pyJHEHHs]  HaBKOJMIIHBOIO  CEPEJOBMINA  MIKJIMBUMU  BUKHMJIAMU 3
BiIMpanboBaHUMHM razamu [[B3.

Jlitrepatypa

1. OcobmuBocTi BUpOOHHMIITBA OlomajvBa Ta OTPUMAaHHS €HEprii B ymoBax
arponpomucioBoro BupoOuHuurBa / I'. A. Tomyo, C. M. Kyxapeup, B. O.
[ly6enko,H. M. BoscyniBcbka // Texnika 1 Texnomorii AIIK. — 2015. — Ne 2 (65). —
C. 31-34.

2 IlusenkoBa H. M. [lepcrieKTHBU KOHCTPYKTUBHOTO PO3BUTKY aBTOMOOUTEHUX
ra3oreHepaTopHUX YCTAHOBOK B ICTOPUYHOMY acmekTi ix crtBopeHHs / H. M.
[MuBenkora, O. O. Camumnin // BicH. Jlepx. arpoekon. yH-Ty. — 2005. —Ne 2(15). — C.
307-326

VJIK 656:341:631.15(477)
JIOTICTUKA MI’KHAPOJHUX IIEPEBE3EHb ATPAPHUX BAHTAKIB
YKPATHHA Y BOCHHU YAC: BUKJIUKHA TA TIEPCTIEKTUBHA

Meabnuk BajenTuna IBaniBHA, K €.H., JOILICHT,
Xuanb Ouiekciit PyciianoBuy, Marictpanr
Hayionanvhuti ynisepcumem biopecypcie i npupo0okopucmy8aunHs Yxpainu

Y KOHTEKCTI BOEHHUX KOH(QIIIKTIB, JIOTICTUKA MDKHAPOIHUX IE€PEBE3CHb
arpapHUX BaHTaXIB CTAa€ KJIOYOBHMM aCMEKTOM EKOHOMIYHOI Ta CTpaTeriuyHoi
TisbHOCTI KpaiHu. Oco0nuBoO B YKpaiHi, fika Ma€ BEJIMKUANA MOTEHIAN B CLIIBCHKOMY
rocroJIapcTBi, €PEeKTUBHE YIPABIIHHS UM IMPOIECOM CTA€ HE JIMIEe €KOHOMIYHOIO
HEOOXIIHICTIO, aJjie 1 MUTAaHHSIM HAlllOHAJILHOI OE3IIEKHU Ta CTIHKOCTI.

Boennuii yac HaJIeKUTh 10 HAWCKIIATHIIINX TEPI0iB AJisi OyAb-SKOi JepKaBU.
TEPUTOPINA, Ma€ 3MOTY OIIIHUTH BAKIIMBICTh JIOTICTUKH, OCOOJIMBO y cepi arpapHOTro
cekropy. [Ilepmmum BUKIMKOM € 3a0e3neueHHs O€3mekd  MapumpyTiB — Ta
1H(DpacTpyKTypH NJisi IEPEBE3CHHS arpapHUX BaHTAXIB Yepe3 TEPUTOPIi, TKi MOXKYTh
OyTH mijaaHi BINCHKOBUM J1isiM 200 TEPOPUCTUUHHUM 3arPO3aM.

Kpim TOr0, Yy BOEHHMII Yac MIABUILYETHCS PU3MK NEPEPUBAHHS y MOCTa4YaHHI
yepe3 OOMEKEHHs JIOCTYMy JI0 MOPCHKUX TOPTIB Ta MPUKOPAOHHUX KOHTPOJBHHUX
nyHkTiB. Lle cTaBuTh mij 3arpo3y SKICTb Ta CBOEYACHICTh MMOCTAYaHHS arpapHUX
BaHTaXI1B, 110 MPU3BOJUTH /10 3HAYHUX €KOHOMIYHHUX BTPAT JJIs KpaiHU.
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3 iHmoro 00Ky, B yMOBax BOEHHOTO KOH(IIKTY MOXK€ BUHUKHYTH IMOTpeda B
OlepaTUBHOMY TMEPEHECEHH1 arpapHUX PecypciB AJs 3a0BOJICHHS MOTped apmii Ta
IIUBUTLHOTO HaceleHHs. lle cTtaBuTh mepesa JOTICTHYHUMHM IMAPO3iTaMH 3aBIaHHS
IIBUAKOTO MOO1TI3yBaHHs Ta BIAMOBITHOTO pearyBaHHs Ha 3MIHU B CUTYaIlil.

[Ipote, HEOOX1THO MIAKPECTUTH, IO B YMOBaX BOEHHOTO KOH(IIIKTY JIOTICTHKA
Ma€ BEJIMKE 3HAYCHHs /sl 3a0€3MeUeHHs KUTTEBO BAXKJIMBHUX PECYPCIB HACEJICHHIO.
[IpaBmiibHO OpraHizoBaHa cHCTEMa TIEPEeBE3CHb MOXE 3MEHIIUTH TOCTPOTY
Ir'yMaHITapHO1 KpU3H Ta CIPHUATH 30€PEKEHHIO €EKOHOMIYHOI CTaO1ILHOCTI B KpaiHi.

[Ilo6 momonaTy I1i BUKJIWKH, YKpaiHa MOBHHHA IOCTIHHO BIOCKOHAJIIOBATH
CBOIO JIOTICTMYHY 1H(PACTPYKTypy HIONO MPOLEAYpU KOHTPOJIIO Ta KOOPAMHAIIT
NepeBe3eHb, a TAKOXK MiABUIIYBATH PIBEHb O€3MEKH MapIIPyTiB.

Po3Butok TexHomorii y cdepi TpaHCHOPTY Ta KOMYHIKAIIM MOXKE TaKOXK
cpusTH e(eKTUBHIIIIN OpraHi3aiii nepeBe3eHb Ta KOHTPOJIIO 3a HUMHU. BapTo Takox
BpaxOByBaTH 3HA4YeHHS MUQpoBi3auii y JOricTulil. BUKOpUCTaHHSA Cy4acHHX
1H(OpMAIIHHUX TEXHOJIOT1, TaKWX SK CHCTEMH MOHITOPUHTY Ta YIpPaBJIIHHSA
JAHIIOTaMU TOCTAaYaHHs, MOXE 3HAYHO MIABUIIUTA €(EKTUBHICTh Ta HAAINHICTH
MIKHAPOJIHUX TIE€PEBE3ECHb.

BaxnuBuM eneMeHTOM 3a0€3MeUeHHs JIOTICTUYHOI CTIMKOCTI € CHiBmpais 3
MIKHApPOJIHUMH MMapTHEPAMH. Y KJIaJIeHHs TOTOBOPIB HA MEP10J BOEHHOTO KOH(IIIKTY,
OOMIH 1H(pOpPMAILII€I0 MO0 MOTEHLUIMHUX PU3UKIB Ta CIJIBHE PO3B’sA3aHHS MPOoOIeM
MOKYTb CIIPHUSITH 3a0€3MEUCHHIO HaIIMHOTO MOCTaYaHHS.

HeratuBHuM npukianoM 300iB y MapTHEPCTBI MOXKE CIyTyBaTU CHUTYyaIlis 3
OJIOKYBaHHSM YKpaiHCHKUX KOPJOHIB TMOJBCHKUMHU (depMmepamMu. 3a CIOBaMU
HApOJHOTO JemyTara, ToJioBU KomiteTy BepxoBHoi Pagu 3 mnuranp (QiHaHCIB,
MOAATKOBOI Ta MUTHOI MOJIiTUKHU Jlanuna ['eTMaHIIeBa BHACIIIOK TAKOTO OJIOKYBaHHS
nepxkOroKeT YKpaiHu TUTbKM y OepesHl HepooTpumae 6,5 muipa rpuBeHb. Takoi
CyMH BUCTa4umJIO O, a0M MOBHICTIO 3a0€3MEeUYUTH BCIM HEOOXIAHUM MIBTOpU OpHUraau
Cust 060poHU. Haromicts po36ymoBa CTOCYHKIB i3 mapTHepamu TpuBae. Tak, 21 Gepesns 2024
POKy BIIepIIIe 3a 5 pOKiB B1I0OYJIOCH 3acifaHHs y paMKax TpaHCIOPTHOTO Aiayiory MK YKpaiHOO Ta
€Bpokowmiciero. Temoro 3yctpiui crana criBnpans mojao «Lnsaxis cominaprocti», mepexi TEN-T,
po30yI0BH MPUKOPAOHHOI 1HGPACTPYKTYPH, MPOJOBKEHHSI YTOIU Mpo Jidepari3allilo BAHTaKHUX
nepeBe3eHb MK YKpaiHoio Ta €C, po3BUTKY €KCIIOPTHUX MOTYKHOCTEH Ha MOpi Ta 3aJi3HMILI,
MmATpHUMKaA aBlarairysl.

Tomy cnig 3a3HaYuTH, 1O JIOTICTUKA MIKHAPOIHUX TEPEBE3CHb arpapHux
BaHTQXIB YKpaiHM B YMOBax BOEHHOTO 4Yacy BHMAara€ KOMIUIEKCHOTO IJIXOay Ta
COUIPHUX 3yCWJIb ypsay, Oi3Hecy Ta MDKHapOJHUX TMapTHepiB. Po3BuTok
1H(}pacTpyKTypH, CTpaTeriuHe IUIaHyBaHHS 3alaciB, CIIBIpalld Ta BUKOPUCTAHHS
CydyaCHHUX TEXHOJIOTIH — IIe JIMIIe JMAEsKI 3 KIIOYOBUX HAMNpSMIB, SKI MOXKYTb
JOTIOMOITH ~ 3a0€3MeYUTH CTAOUIBHICTh y TMOCTa4aHHI CUIbCHKOTOCIOAAPChKOI
NPOJYKLIi HABITh Y HAWCKIIAIHIIIUX YMOBAX.

JloricTika Mi>KHapOJHHUX NEPEBE3EHb arpapHUX BaHTaXiB B YMOBAaX BOEHHOTO
qacy € CKJIaJHUM 3aBIAaHHSIM, ajieé BOJHOYAC BEIMKOI0 MOKJIUBICTIO Ul PO3BUTKY Ta
BJIOCKOHaJIeHHS. [Insx 10 yCHINIHOTO BHUPINIEHHS LMX BUKJIUKIB JIGKHUTh uepes
MOEHAHHS CTPATETIYHOIO IUIaHYBaHHS, €(PEKTUBHOTO BHKOPHUCTAHHS PECYypCiB Ta
NOCTIHHOTO aHaJlI3yBaHHS Ta a/IlaliTyBaHHs JI0 3MiH Y CUTYyallli.
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®AKTOP TPAHCIIOPTY B IJIEHTH®IKALIT CLILCBKHX
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VYKpaiHCbKMI arpapHuil CEKTOp MPOJAEMOHCTPYBaB BHCOKY CTIHMKICTh Ta
aJanTHBHICTh JIO PU3UKIB BOEHHOro dacy. IIpy 1poMy BIH 3a3HaB 3HAYHUX
MOIIKO/KEHb, BHACHIJIOK OOWOBHX  [iif, TEPOPUCTUYHUX AaKTIB 3HHUIICHA
1H(ppacTpyKTypa BUPOOHUIITBA, nepepoOJIeHHs Ta 30epiranHs
CUIbCHKOTOCTIOAAPCHKOI  MPOAYKLII Ta CUIbCbKMX THoceneHb. Lle 3ymoBitoe
3aCTOCYBAaHHS HOBUX MIJXOMAIB JJIsl HOJANBIIOTO PO3BUTKY CUIBCHKUX TEPUTOPIH.

Pocilicbko-ykpaiHcbka BiifHa JOKOPIHHO 3MIHIOE YSIBICHHS IMPO THII3ALIIIO,
IUTAaHYBaHHS 1 YIPaBIiHHS TEPUTOPISIMU, TMPOCTOPOBUM PO3BUTOK TEPUTOPIaATBLHUX
rpoMaJi, Jie MUTaHHS MOOUTHPHOCTI HAcEJICHHS (K B yMOBaXx BiifHHU, TaK i ITOBOEHHOTO
qacy), IepeopieHTAaIli] JIOTICTUYHUX MEPEXK MK PerioHaMHu YKpaiHHU € aKTyaJIbHUMH 1
NnOTpeOYIOTh BUPIIIICHHS.

3 TOYKH 30py Taly3eBOTO MiAXOAY A0 CLIBCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA
CUTbCBKI TEpPUTOPIl PO3TIANAIOTECS SIK pecypcHe 1 MpOCTOpoBe 3abe3meueHHs
BUPOOHUYMX TPOIIECIB B CUTLCHKOMY TocroaapcTBi. [Ipu 11boMy HE BpaxOBYIOTHCSA
0COOJIMBOCTI MICHEBOIO PO3BUTKY, iX BIAMIHHOCTI 3a PECYpCHUM Ta BUPOOHUYUM
noTeHianoM. CUIbCbKI PEriOHU PO3IIIAIAI0ThCS MEPEBAXKHO SIK CIa00PO3BUHYTI,
TakKi, 110 BIJCTalOTh BiJ] PO3BUTKY MICT 4epe3 HECHPUSTIMBI IPUPOAHI 1 COLIAIbHO-
eKoHOMIYHI (hakTopu. [{ucmpomopiiii, ki MPOSBISIOTHCS HA PI3HUX PIBHSAX PO3BUTKY
CUIbCHKUX PailOHIB, CYTTEBO B1IOMBAIOTHCS HA SKOCTI )KUTTS HACEJICHHSI.

HeonHopigHICTE pO3BUTKY CUIBCBKMX TOCEJICHb OOYMOBJIEHA BIUIMBOM
CYKYHHOCTI (PaKToOpiB, cepell SKUX OCOOMMBE MicIle 3aiiMae ONM3BKICTh 10 MICT,
MicbKuX arnoMepariii. Came 1ieli YMHHHMK BHU3HA4Ya€ CTPYKTYypy peTiOHAIBHOI
ClIbCHKOI TIepudepii, OCHOBHUMHU €IIEMEHTAMU SIKOI € TUTIU CUTHCHKUX TEPUTOPIH.

HepiBHOMIpHICTh pPETiOHATBHOTO PO3BUTKY 3YMOBIIIOE€ 3aCTOCYBaHHS PIZHHUX
MIIXOIB JJIi BU3HAYEHHS PEriOHAIBHOI MOJITUKUA JJIi KOHKPETHUX TEPUTOPIA 4Yu
rpyn TEpUTOpid, MIOAO SKUX 3aCTOCOBYIOTHCS TEBHI CHCTEMH CTUMYJIOBAHHS
po3BUTKYy. BoHu yHopmoBani y JlepkaBHiil cTparerii perioHajJbHOTO PO3BUTKY Ha
2021-2027 poxu 1 3akoH1 Ykpainu [Ipo 3acaau nep>kaBHOI periOHAIBHOI MOJIITUKH.
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3 orisgAay Ha 3MIHM, 110 BIIOYBAlOThCSA y CBITI, IHHOBAIlIMHI MAXOAU MO
BEJICHHS TOCIOJAPCHKOI ISUTBHOCTI, BHHHKAE MOTpeda B MOMIYKY MUISXIB T Yac
PO3pOOKH METOAMKHU BU3HAYCHHSI TUIIOJIOT1] TEPUTOPIi.

Ha nanuit yac icHyI0Th pi3HI METOAM 1ACHTU(]IKAIT TEPUTOPIl B KOHTEKCTI iX
NOJITy Ha CUIbCBKI Ta MIChKI Ha OCHOBI PpI3HMX TMOKa3HHKIB. HaifOiabi
BUKOPHCTOBYBAaHUM KPHUTEPIEM € TMIOKAa3HMK YHCEIBHOCTI HaceleHHs abo
aHAJIOTTYHUI 10 HHOTO MOKA3HUK HIUIHHOCTI MPOKUBAHHS.

Opranizanieo  €KOHOMIYHOTO  CHiBpoOiTHUIITBA Ta po3BUTKy (OECP)
pO3pOOJICHO METOAMKY JUIs  1AeHTU]IKAIli TEepUTOpii 3 METOI0 BpaxyBaHHS
BIJIMIHHOCTE MIXK CUIbCBKMMH Ta MICBKMMH perioHamu. Y  €Bpocorosi
O0araTopiBHEBUM TEPUTOPIAIbHUM TOAUI TPOBOJUTHCS Y  BUAMOBITHOCTI [0
HoMeHknatypu cTaTuCTHYHMX TepuTopianbHux oxuauie  (Nomenclature of
Territorial Units for Statistics, NUTS), po3po0ieHoi 3 HULII0 HaJaHHS I[T€BHUM
TepuTopisiMm (piHaHcoBoi nonmomoru. Homenknarypa NUTS Bkitodae m’siTh piBHIB
aJMIHICTPATUBHO-TEPUTOPIAIbHUX OJUHUIIb:

v perioHasnbHi
e NUTS 1 (cy6’extu (enepartiii, aBBTOHOMHI yTBOPEHHS, BEJTUKI PET10HH),
e NUTS 2 (mpoBiuiii, JenapTaMmeHTH, YpsA0B1 OKPYTH),
e NUTS 3 (rpadctBa, npedexrypn).

v micreBi (NUTS-4 1 NUTS -5).

s Tunonoris 6a3y€eThCs, TOJOBHUM YMHOM, Ha BIJICOTKOBOMY CITIBBITHOIIIEHHI
HACEJIEHHS pErioHy, SKE€ TMPOXKHBAE B MICBKMX a00 CLIBCBKMX TI'poMajax,
BUKOPHUCTOBYETHCS ISl TIOSCHEHHS PETIOHATbHUX BIAMIHHOCTEH Y MOKa3HUKAaX
€KOHOMIKH Ta PUHKY Mpalll.

mpusanicme pyxy (t) asmo do Xapakmepucmuxa
YaCmKa HACENEHHA & Mmicma 3 yuceabHicmio Wumenie peziony
CinbCbKIU Micyesocmi > 50 000 oci6 (0na 3ad080€HHA
(n) nompe6 50% HaceneHHA
peziony) nepeBaxHoO
————————————————————————————————————————— > - -
N< 15% | e e o e e o e e e e e e e e e e e e e e e e e - MiCbKKiA
|
! TaK 5 =
1 NPOMIKHUIA
: « | t<60x8 | = = —=» | BAM3bKMIA OO
- .
’ micta
. ’
Micro 3 HaceneHHaAMm Hi NPOMIHMI
15% <n< 50% | = =» | 6inbwe 500 000 oci6 = -———— SO
25% wmTenis perioHy S t>60xs | == —» NpoMiKHMIA
+ BigpaneHui
1
———————————————— !
|I TaK nepeBaXHo
I CiNbCbKUA
v | t<60xB |—=—=—"» -
R 6113bKMA o
. . ’ micTa
MicTo 3 HaceneHHAM HI nepesawHo | <
> 509 -—r . : -_———_— . o
n> 50% 6inble 200 000 oci6 > CinbCbKMiA So
25% utenis perioHy ~ - nepesaxHo
t> 60xp8 | = = =» | cinbcbKMiA
BigaaneHum

Puc. 1. AuroputM po3minpeHoi TUI0JIOTi3allii perioHiB

3aciyroBye Ha yBary (pakTop po3MileHHsI HaCEIEHOTO MyHKTY TOOTO BiACTaHb
70 MICT, BaXJIMBUX MIChKHX LEHTpiB. Tomy perionansHy tumnonorito OECP 6yno
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PO3LIMPEHO 32 PAXYHOK BKJIOYEHHS KPUTEPI0 TPAaHCHOPTHOI aocTymHocti. [lei
KpuTepidi 0a3yeThbCsi HAa BHU3HAUEHOMY 4Yaci pyxy aBTOMOOLUIS, MO0 MpHHAWMHI
MOJIOBMHA HACEJICHHS perioHy Morja gictarucs Ao micta 3 HaceneHHsM 200 000 a6o
O1JbIIIe MEIIKAHIIIB. 3a IOTIOMOTOIO 3alpOIIOHOBAHOI PO3IIUPEHOI TUIOJIOTIT MOXKHA
pOBECTH IU(EepeHITiaiio MPOMIKHAX Ta CUIBCHKUX PETIOHIB B 3aJIGKHOCTI Bif 1X
BITAJICHHS B MICTa HACTyIHUM YHHOM: IIEPEBAXKHO MICHKUH, MPOMIKHHMA
ONMU3BbKUI 10 MICTa, MPOMDKHUN BiIAaCHUH, MEPEBAXHO CUILCHKUN ONMU3BKUN 10
MiCTa, MEPEeBaKHO CIICHKUH BiajaneHui (puc.l).

BpaxyBanHs BifCTaHi O MICT J03BOJISi€E BUSBUTH TaK 3BaHy TPYyMy PU3UKY —
BI/IJIaJICHI CUIbCHKI PETiOHHU, K1 XapaKTEePU3YIOThCSI HHU3bKUM piBHEM J00poOyTY,
JOCTYTY JI0 TIOCHIYT, SIKICHOI MEIMIIMHU Ta OCBITH, BUCOKHM piBHEM 0e3po0iTTs. Sk
pe3ynbrar TeorpadiuHa BiACTaHb, HHU3bKAa INIUIBHICTH Ta MpoOjeMa CTapiHHS
HACEJICHHS IPU3BOATH /10 130Jb0BAHOCTI Ta COIIATBHOT BIUYKEHOCT1 HACEIICHHS.

B pamkax Takoro miaXoAy JAENpPECHBHI CUIbCbKI pPAMOHU TOTPEOYIOTh
0COOJIMBOI yBaru 31 CTOPOHU JIepKaBU, HAMPUKIIA, Y BUTJISAII TOTallli, IHBECTHUIIIH.

TpancopTHa JOCTYIHICTh, JAEpXaBHAa MIATPUMKA CUIBCBKUX TEPUTOPIA €
OJIHUM 13 BaXJIMBUX (PAKTOPIB MiJABHUILEHHS SKOCTI Ta >KUTTEBOTO PIBHS CLIBCHKOTO
HaceJIeHHs, NPUBAOIMBOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI CLIBCHKOT MICLIEBOCTI.
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e-mail: ttpov@ukr.net

B mnporieci cBOro po3BHUTKY, a TakOK y MIpPY 3MIHEHHS YMOB B €KOHOMIYHHMX
B3a€MOBIJIHOCHHAX, BCl KOMIIAHII CTHKAlOTBCS 3 HEOOXIIHICTIO IIIJIBHIICHHS
eheKTUBHOCTI (YHKIIOHYBAaHHS CBOiX CTPYKTypHUX Tiapo3aunB. [Ipu 1mpomy 1
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KOMIIaH1i CTaBJIATH JBI OCHOBHI ILLJIi: MiJABUIIUTH €(EKTHBHICTh BUKOPUCTAHHS CBOIX
BHYTPILIHIX PECYpCIB PI3HOTO THUITy Ta aJalTyBaTUCS J0 HOBUX 30BHIIIHIX YMOB, IO
MOCTIMHO 3MiHIOWOTECS. OnHIEI0 3 MpOoOJeM JOCATHEHHS BCTAHOBICHHUX LUIEH €
3aBIaHHs (DOpMyBaHHS parliOHATEHOT TEXHOJIOTII yIIpaBIiHHS 3aracaMy. 3HAYHUNA 00CsT
KOIIITIB, IKi BKJIQJIAIOTHCS B 3aIlacy, HaJlae MpoOJIeMi YIpaBIiHHS HUMH TIEPIIIOYEPTOBY
BXIIUBICTH [ 1].

Ha piBHI KommaHi#, 3anacy BIIHOCATBHCS J0O YUCIA TUX 00'€KTIB, 1[0 BUMAraroTh
3HAYHUX KamiTalbHUX BKJIAJCHb, 1 TOMY MOXYTb NPEACTABIATH COOOI0 OAMH 3
YMHHMKIB, 110 BHU3HAYAIOTh BIAMOBITHY TMOJITHKY Il€l KOMIIaHIi Ta BIUIMBAaIOTh Ha
PIBEHbB JIOTICTUYHOTO OOCITYyrOBYBaHHS KIIIE€HTIB B 1tomy [2]. [IpoTe Garato komraHii
HE MPUAUIAIOTh HOMY HAJICKHOI yBaru Ta MOCTIMHO HEIOOIIHIOIOT, MaOyTHI TOTpeOn
BUPOOHMIITBA B HAsSBHMX 3amacax. Y pe3yjibTaTi LbOr0 KOMIaHIi 3BUYANHO
3IMITOBXYIOTHCS 3 TUM, 110 iM JIOBOJIUTHCS BKJIAJIaTH B 3arlacy 3HAYHO OUIBIIUI KariTal,
HIK nependadanocs riaHaMu (QyHKIIIOHYBaHHA. 3aracy B TIM 4M 1HIIINA (OPMI ICHYIOTb
y BChOMY JIAHLIIOTY TIOCTAaBOK 1 CTaHOBIATH 80 % 00OpPOTHOrO KamiTally KOMIIaHii.
Burpatn Ha ympaBiiHHS 3amacaMM MOXKYTh CTaHOBUTH ToHan 40 % 3araibHuX
JIOTICTUYHUX BUTpAT KoMMaHii [3].

VYrpasiiHHS 3amacaMu — 1€ Iy>K€ BOKIMBUN MPOLIEC Y MOCTavYaHH1 TOBAPIB, 1110
JI03BOJISIE MIJATPUMYBATH JIOCTaTHIM PIBEHb 3allaciB MIJISTXOM BU3HAYCHHS BIIMOBIIHHUX
00CSITiB 3aMOBJICHb U 3a/I0BOJICHHS TIOMUTY Ha MPOTA31 BCHOTO MEPIOTYy MPOAAKY
npoAykry. ONTUMI3ylOud IIOJACHHI 3aMOBIICHHS, MOXXHAa YHHMKHYTH BTpPA4Y€HHUX
MO>KJIMBOCTEM Mpojiaxy dYepe3 aedinut ToBapiB. KpiM Toro, 30iblIeHHS BapTOCTI
3araciB MO>KHA 3aro0IrTy Yepe3 HaMipHe 3aMOBJICHHS [4].

JlaHmror mocrayaHHS 3amacHUX YacTHH BIAPI3HAETHCS BiJ I1HINHMX JIAHITFOTIB
MOCTa4aHHsI 3 PI3HUX MNPUYUH, TOJOBHUM YHHOM HEBHU3HAYCHICTIO Ta MIHJIMBICTIO
MIOTIUTY B TIOE€JHAHHI 3 HEOOXITHIUM BUCOKUM piBHEM oOciyroByBaHHs [5]. Kpim Toro,
YIpaBIiHHA 3allaCHUMU YaCTUHAMM O3HA4Ya€ MOHITOPHUHT 1 0OPOOKY BEITMKOI KUTBKOCTI
PI3HOPIIHUX TPEIMETIB, SKI 3a3BUYail BIAPI3HIIOTHCS YAaCOM BUKOHAHHS 3aKyIIKH,
po3MipoM mapTii Ta 3anacamu Oesneku. LI XxapakTepuCTUKU YCKIaJHIOIOTH MPOTHO3 1
YIOPAaBJIIHHS 3amacamu 3arnacHux 4acThH. OTke, KOMITaHii 4acTo BUPIIIYIOTh IPOoOJieMy
MIATPUMKY BHUCOKOTO PpIBHS 3amaciB, [0 NPU3BOAUTH JO CTUKAaHHS 3 BUCOKHUMH
BUTpaTaMU Ha 3amacu. Y IhOMY KOHTEKCTI MOXKE JJOTTIOMOTTH BU3HAUeHHS €(PEeKTUBHOI
MOJIITUKYM 1HBEHTapU3allli MEHEDKEPIB Y BIOCKOHAJICHHI CUCTEMH LUIIXOM 3MEHIIECHHS
SIK PIBHS 3aIaciB, TaK 1 BICYTHOCTI Ha ckial [6]. IIporiec BupoOHUIITBA y BUPOOHHKA, a
TaKOXX TPUHIMIIAMH TIPOAAXKy y KOMIIaHIi-peaizaropa TMOB'SI3aHUN 31 CTBOPEHHSIM
3amaciB HariB(paOpUKaTiB Ta MaTepiaiiB, a TAKOK TOTOBOI MpoayKilii. Came 111 elleMeHTH
3000B's13aH1 OyTH TOYHO HA MICIII BUPOOHUIITBA B BU3HAYCHUH Yac Ta 3 MiHIMAJIbHUMU
CyMapHUMH BUTpaTamu. TakuM YMHOM, HE JWBHO, IO YIIPABIIHHSI KOMIIPOMICOM MIX
BUTpaTaMH Ha 3allacy Ta piBHEM OOCITyTOBYBaHHS 3alIaCHUX YACTHH HE € HOBOIO TEMOIO;
OJIHAK PO3PUB MDK TEOpi€l0 1 TpakTUKOI Bce Ie icHye [6]. IIpobremu, ski
PO3TIIAAAIOTECS B JIITEpATYpHUX JDKEpeTax Mpo 3amacHi YacTHHHU, 30CEpeKeHi B
OCHOBHOMY Ha TpboX Temax [7, 8, 9]: 1) MoaenmtoBaHHS Ta MPOrHO3YBaHHSI MMOMUTY Ha
3aracHl 4aCTWHHM, 2) Kjacudikailis 3amacHUX YacTHUH 1 BU3HAUEHHS KPUTUYHOCTI; 3)
po3po0Ka METO/TIB KOHTPOJTIO 3aMaciB 1 MOMITUKU 1HBEHTApHU3aLIii.
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HenocratHicTh J0CBiMYy YKpaiHCBKHMX KOMIIAHIA y cdepi ympaBliHHA BciMa
3amacam, Ik OCHOBHOI 3 TOJIOBHUX C(pep CydacCHOTO MEHEIKMEHTY, BIUIMBAE HA pOOOTY
IIOTO MiAIpUEMCTBA B LiToMy. Ha cydacHoMy eTami opranizatiii peasizaiii mpoayKIlii B
VYKpaiHi TOProBeNbHUM KOMITaHISIM CJIJT 30CEPEAUTH CBOI 3yCHIUISI HAa BHKOHAHHI
BIATIOBIIHUX 3aBaHb y cdepl ynpaBiiHHS 3amacaMu. ToMy 110 BiJ €(eKTHBHOCTI iX
YIPaBIiHHS 3aJICKUTh OCHOBHA (DIHAHCOBA CTAOUTBHICTh Ta €KOHOMIYHA TIEPCIICKTHBA
KOMIIaHii, y 3B 513Ky 3 [IUM BHHMKAE JIOCTATHA HEOOXIAHICTh yIOCKOHAIIOBATH METOAU
yOpaBIiHHA 3amacaMd B TOPrOBEIbHUX KOMMaHisX. @opMyBaHHS CTaOUIBHOTO
3pOCTaHHS TOProOBOI MISUTLHOCTI Ta SIKICHA peajizallis HEMOXJIMBI 0e3 e(pEeKTHBHOIrOo
ynpapiinas 3anacamu [10, 11].

[IIBuke 3poCTaHHS EJIEKTPOHHOI KOMepIi Ta OararokaHalbHOI PO3apiOHOT
TOPTiBJI CTaBUTh HOBI 3aBAaHHS y raiy3i e¢(peKTHBHOrO yIpaBliHHSA 3amacamu [12].
Opna 3 Takux npoOseM MoB'si3aHa 3 AuQepeHIfialiero Mocayr Mo KaHanax, KOJU BHIII
HEHTPAJIbHI CKJIaJX 3aJ0BOJIBHSIOTH SIK MPSMUN MOMUT KJIIEHTIB, TaK 1 3aMOBJICHHSI Ha
MIOTIOBHEHHSI B1J] po3/IpiOHMX NpojaaBLiB. Kepyrounchk ramy3eBoro CHiBIpaIeto, B CTATTI
[12] Bupimryerscs 1151 TipoOiieMa, po3poOIsIEThCS METOJ KOMOIHOBAaHUX 3arlaciB JIjis
VOPaBIIHHSA CHUCTEMaMU YIPaBIIHHS 3alMacaMi «OAWH CKJaJ — KUIbKa PO3ApPIOHUX
MPOJIABIIIBY 13 MPSIMUM CIIOKMBUMM MOMKUTOM Ha LIEHTPAILHOMY CKJIaJI.

JIiis GaratboX KOMIIaHIM BITPOBAKEHHS CyYaCHUX TEXHOJIOT1M Ta 1HHOBALIMHUX
pillIEHb CTa€ MEpIIOYEProBOI0 3ajauero Ul MiHIMi3alii BUTpaT Ha 30epiraHHs Ta
Nepepo3noAlT TOBapiB. ICHYIOTH HayKoOBI pPO3POOKM TEOPETUYHUX OCHOB MO0
BITPOBA/KEHHS PaIllOHATBHUX PIIIEHh B CUCTEMY IIOCTa4aHb MPOIYKIIi, /i€ aBTOPH
BUKOPHUCTOBYIOTh Cy4YaCHI METOAM JOCHKEHb Ta migxoau. [IpoanamizyBaBim 1
JOCTIDKEHHs, OyJ0 BHUSBICHO OCHOBHI TPOOJIEMHI TMWUTaHHS: BU3HAYCHHS
paIliOHAJILHOTO  CTIOCO0Y OOCIYyroBYBaHHS 3aMOBJICHb CKJIAQJCBKUMH CHCTEMaMHU
OCHOBHOTO BUPOOHHMIITBA, OpraHizaiisi e(pekTuBHOI (OpMH MOCTAYaHHS TMPOIYKIIi,
(GopMyBaHHS palllOHATLHUX TEXHOJIOTIM YNpaBIIHHS 3alacaMd Ha BCbOMY HUBIXY
noctayaHHs npoaykii [13-15].
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THHOBALUVHU MIIXIA JO OPTAHIZALIT MICBKOT
MOBLIBHOCTI
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I'apmam CBitiana, cTyJieHTKa
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmysanus Yxpainu
lilya savchenko@nubip.edu.ua

MeToro  TEXHIKO-€KOHOMIYHOrO  OOIPYHTYBaHHA €  BIPOBAKCHHS
IHTENEKTyaJIbHOI TPAaHCIOPTHOI CHUCTEMU Ha JOCIKyBaHOMY mnepexpecti. Lle
BKJIIOUAE B ceOe BCl HEOOX1AHI aCEKTH €KOHOMIYHOI HOLIBHOCTI JUISI BU3HAUECHHS
BUTpPAT HA YTPUMAaHHS 1 €KCIUTyaTallil0 CUCTEMH, a TAaKOX OI[IHKY €KOHOMIYHOIO
BUTOJIM BIJl BIPOBAKEHHS 1HTEJIEKTYaJIbHOT CUCTEMHU YTIPABIIIHHS JOPOKHIM PYXOM.
ITpoBoauThCS aHaN3 PUHKY Ta KOHKYPEHTIB, LIO0 CTOCYETbCS BIIPOBAIKYBAHOI
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IHTENEKTyaJIbHOI TPAHCIOPTHOI cHcTeMH. HaykoBUMM YyCTaHOBaMH NEPIOJUYHO
OPOBOASTHCS JOCHIIPKEHHS SKOCTI (YHKI[IOHYBaHHS SIK BITYM3HSHUX, TaK 1
3aKOPJAOHHUX 1HTeNeKTyanbHuX TpancnopTHux cucteM (ITC), 3amydaroun axisiis 3
PI3HHX 3aIliKaBJIEHWX OpraHi3allii Ta MIHICTepCTB 1 BimoMcTB. KuIbKiCHI 3HaUYCHHS
MOKa3HUKIB €(PEKTUBHOCTI CHCTEMH 3a3BHYail BU3HAYAIOTHCSA KUIBKICTIO 00'€KTIB
yIOpPaBIiHHS, TUIIOM CHCTEMH, SKICTIO ii OOCIyroByBaHHS Ta IHIIUMHU (hakTOpamm.
[TpoTe st HAOYHOTO YSIBICHHS MPO MOXKIMBOCTI YHPaBIiHHS PO3TJISTHEMO CEpeIHl
3HAYCHHS OCHOBHUX ITOKA3HUKIB, Kl OyJIM OTpUMaHi B pe3yJibTaTi JOCIIIKCHb
edexkTuBHOCTI PpyHKIIoHYBaHHs [TC:

30UTbIIECHHS CEPEIHBOI IBUIKOCTI pyxy Ha 23-24%.

CxopoueHHs yacy 3aTpuMoK Ha 25-50%.

CkopoueHHs Jacy crnoiaydeHb Ha 15-30%.

Cxopo4eHHs KIJTBKOCTI 3yNUHOK Ha 33-67%.

CkopoueHHS KIIIBKOCTI JOpOKHBO-TpancnopTHUX mpuro (JITII) na 15-30%.

CKopoueHHS MIIOIII CIIPALIOBAaHHS TOPOKHBOTO MOKPUTTA Ha 15-29%.

3HIKEHHS BUTpaTH nanbHoro Ha 12-18%.

3HIDKEHHS BUKUIB OKUCITY ByTJemto Ha 18-25%.

VY MIDKHapoJHOMY JOCBiJIl OyJIO AOCATHYTO 3HAYHHMX YCHIXIB y PO3BHUTKY Ta
BIIPOBA/DKCHHI PI3HUX I1HTENEKTYyaJIbHUX TPAHCIOPTHUX cHUcTeM. Jleski 3 HHX
BKJTIOYAIOTh!

ACS-Lite: Ils cucrema po3pobiieHa KOMMaHi€ro Siemens 3a JOTOBOPOM 3
®denepanbHOIO areHTcTBOM aBToMoOUThHUX Jlopir CIIIA (FHWA) B pamkax mporpamu
JOCIIJPKEHb, PO3BUTKY Ta TEXHIYHOTO BIOCKOHAJICHHS YIIPABIIIHHS TPAHCIIOPTOM.

SCOOT: SCOOT e TexHikow omTUMi3allii pO3pUBY 1 3MIMICHHS ITUKIIB Y
CBITIOQOPHUX CHCTeMaX, fAKa JO3BOJIAE€ TMIJJIAIITOBYBAaTH CBITIOGOpU  TiJl
TPAHCTIOPTHUMN MOTIK Ta 3MEHILYBAaTH 3aTPUMKHU.

UTOPIA: UTOPIA — 1ie inTerpoBana cucTemMa aBTOMaTh3allii OoNTuMi3allii pyxy B
MICBKOMY TPaHCIIOPTI, SIKa CIPSIMOBaHa Ha MOKPAIIECHHS YIIPABIIHHS PYXOM B MICTax.

Cucrema ACS-Lite Oyna po3po0ieHa creniaibHo I 3aCTOCYBaHHS Ha OKPEMHUX
MaricTpajasix Ta Majla MepeBard y MOPIBHSHHI 3 OUIbLI CKJIQJHUMH CHUCTEMaMH, SIKI
MPU3HAYEHI [T BEJTMKUX MICT 1 MalOTh CKJIaJHY "MaTpuuHy" KOH(Iryparltito.

I'onoBH1 ocobnuBocTi ACS-Lite BKITIOYaIOTh:

1. BukopucTtanHs ICHYHOYMX JaT4MKIB TpaHcnopty: Cucrema Moria
BUKOPHCTOBYBaTH B)XE€ BCTAHOBJICHI JaTUMKH Ha TMEPEXpecTsX, M0 J03BOJISIO
eKOHOMHUTH KOILTH Ha JI0aTKOBOMY 00JIaJIHAHHI.

2. Minimanehai i#Bectuitii: ACS-Lite Bumarama MiHIMyMy 1HBECTHIIIN B
J0JTaTKOBY 1H(PPACTPYKTypy, HABUAHHS MIEPCOHAITY Ta 00OCITYTOBYBAaHHS CUCTEMH.

3. TlominmeHHs: TOpokHbOTO pyxy: HapiTh sikio KOHGIrypaiisi JaT4MKIB HE
Oyna ieanbHOI0, CHCTEMa MOTJIa 3a0€3MEUYUTH MOIMIIECHHS B IOPOKHBOMY PYCi.

4. EdexkTuBHE BUKOpUCTaHHS icHyrounx pecypciB: ACS-Lite He Bumaraia
BEJIMKOT KUIBKOCTI a00 CKJIagHUX JOPOrMX JaT4YMKIB Ha TPAHCHOPTI, a
BUKOPHUCTOBYBAJa ICHYIOUl peCypCcH MaKCUMaIbHO €(DEeKTUBHO.

Kommiekc go3Boisie opranam, o BiJNOBIAAIOTH 3a OpPraHi3allio 1 ynpaBiIiHHS
TPAHCTIOPTHUM PYXOM, 3HAYHO TOKPAIIUTH TMOTOYHY TPAHCIOPTHY CUTYaIlil0 Ha
o0'ekTax, sKI BHUKOPUCTOBYIOTh IUIaHM KoopauHaiii 3 ¢QikcoBanumMu ¢dazamMu
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npotsaroMm J106u.OCHOBHa 1Jied TOJIArae B TOMY, MO0 CHCTEMa aBTOMAaTUYHO
ajanTtyBanaca A0 MOTOYHUX YMOB HAa KOHTPOJIbOBAHOMY TPAaHCIIOPTHOMY OO'€KTI B
pexxuMi peanbHOrO uacy. lLle gocAraerbcs HUISIXOM HE3HAYHUX TMEPIOAUYHUX
KOpHUTyBaHb 3MimeHb (a3 (Offset) Ta posmoainy gacy Ha cekinii peryatoBaras (Split).
ToOto, cucrema amantye po3monain cBiTIOGOpHHUX (a3 IHTEpBAJIiB HAa OCHOBI
MOTOYHUX OOCTaBUH.

Ha xoxHOMy ertari ontumisailii, SIKi MPOBOAATHCS MPUOIM3HO KOXKHI 10 XBUITUH,
CUCTeMa BHOCUTh HE3HAYHI 3MIHM Yy 3MIIIEHHS 1 PO3MOUT IHTEPBAIIB CBITIO(POPHUX
IIUKJIIB, HAMPUKJIAJ, Ha 2-5 CeKyH]I, 11100 BOHM BIJAIMOBIJAINA 3MiHAM B TPAHCIIOPTHOMY
notorl.CucremMa JIeTKO HaJIAIITOBYEThCS 3aBASKKA TpadiuHomy iHTEepdeincy, skuit
MpU3HAYCHUN ISl KOpucTyBada. BoHa morpedye MiHIMaIbLHOTO BBEACHHS 1H(pOpMAIIi,
OCKUTbKM BENIMKa YacTWHA KOHQITYpaliiHUX JaHUX aBTOMATHYHO 3aBAHTAXKYETHCS 3
JOPOKHIX KOHTpoJepiB. [licist koHdirypallli mporpaMHOro KOMIUIEKCY, MOHITOPHUHT 1
VIOpPaBIIHHA HUM 3JIACHIOETbCA Yepe3 CHellaIbHUN IUIaHyBAJIbHUK, SKHA HAJa€
MaKCHMaJIbHUH PIBEHb KOHTPOITIO HaJl CUCTEMOIO.

[Tix yac poboTH cucTeMa MOCTIMHO OHOBIIOE 0a3y JaHUX, JOAABIIM HOBI JIaHi,
00 KOpUCTYyBayl MOTJIM BHBYATH CKJIQJEHI 3BITH 1 BIACTEKYBATH 3MiHH, 5Kl Oyin
BHECEHI CHCTEMOIO Yy cBITJIOpopHOMY peryitoBanHi. Kpim Toro, cucrema 30epirae
apxiBH1 JlaHl, OTPUMaHl1 3 JOPOKHIX KOHTPOJIEPIB 1 AATYMUKIB TPAHCHOPTY, IS
NOJANBIIOro aHamizy (axiBisgMu. CucTema Takoxk 3ade3nedye 0e3neuHuii J0CTy 0
IHCTPYMEHTIB YTPaBIIiHHA 1 3BITIB K JIOKAJILHO, TaK 1 BilJaeHO, yepe3 [nrepuet.Jlis
IPaBWIBHOI POOOTH CHCTEMU HEOOXIJIHO BCTAHOBHUTHU IMOCIIJOBHUM MOJEM 3
MIPOIYCKHOIO CIPOMOXKHICTIO 9600 bps abo 3a0e3nmeunTrt KOMyHIKaIlli Ha OCHOB1 MiX-
MepexxeBoro npotokosy [P Ha KOXXKHOMY mepexpecTti, M0 MiAKITIoYaeThes. Takox
MOTPiIOHO MATH SIK MIHIMYM OJMH JIE€TEKTOpP O1JI CTON-TiHIT HAa KOKHOMY HaIpsiMi JIst
MO>KJIMBOCTI KOPUTYBAaHHSI CEKI[I PETYJIOBAHHS 1 SK MIHIMYM OJWH JOJATKOBUM
JETEKTOp Ha KOXHOMY Hampsami (OyIp-SKOro THUMY, TaKUX SK 1HAYKLIHHI MeTii,
Bijico-eTekTopu abo pamapu) 3a 150 ¢yTiB abo Ouiblie A0 CTOM-JIHIT s
aJanTUBHOTO YNPAaBIiHHA 3MIIIEHHAMU (a3.

Ileli koMmIeKC cHemiaabHO pO3pOoOJsBCS A 3aCTOCYBaHHS Ha 3aKpUTHUX
(3aMKHYTHX, CaMOCTIMHO ()YHKIIIOHYIOUMX) CUCTeMax. BIH oNTUManbHO MIIXOIUTh
JUIsL Marictpaieil, ki MalTh MPOCTUA MapHIpyT 1 HE MEPETHUHAIOTHCS 3 I1HIIUMH
rojoBHUMH MarictpainsiMu. Cuctema Oyna mpoTecToBaHa JUisi poOOTH HAa OKPEMHX
MaricTpaisx, 1 SKII0 MapHIpyTH MEPETUHAIOTHCS, MOXKE 3HATOOUTHCS BCTAHOBIICHHS
JEKUTBKOX KOMITJIEKCIB JIJIi KOXKHOTO 3 MapmipyTiB. KoMIiekc HE MOKe MOBHICTIO
YCYHYTH HACIIJIKM TOTaHOTO IUJIaHYBaHHS Ta IHIIUX  KOHCTPYKTOPCHKUX
O0COOJIMBOCTECH TPAHCIOPTHOI MeEpeXi, M0 MOXE MPU3BOAUTH 10 TUIAIIKOBHX
muiiok" 1 CKym4eHb Ha MaricTpaisix. YmpaBiiHHA ¢da3amMu  CBITIIOHOPHOTO
peryJitoBaHHs Ma€ 0OMEeXEeHY 3/1aTHICTh 3MEHIITYBAaTH CKYITUEHHS TPAHCIIOPTY.

[Ipore uucneHHl MOJbOBI BUMPOOYBAaHHSA MIATBEPIMIM OTPUMAHHS 3HAYHOL
BUTOJY BiJ BHUKOPUCTAHHS CHUCTEMH. SIKIIO OI[IHUTH BaPTICTh OJIHIEI TOJUHU
OUIKYBaHHS TpaHcHopTy B 250 rpuBeHb, BapTICTh 3yNMUHKHU B 0.25 rpUBHI 32 3yNUHKY
Ta BUTpaTH Ha majbHe B 20 rpUBEHb 3a JITP, TO MOXKHA MiApaxyBaTH MPHUOIU3HY
BEJIMYMHY L1€1 BUTOAM HA pi3HUX 00'ekTax (quB. Tabmuiio 4.1).
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Ta6nuis 1— IlpornozoBanuii edext Bix Bukopucrtanus I'TC B CHIA

TpauncnopTHuil 00'€KT Otpumana
BHUT0J1a, TPH/PIK
JUJISTHKA MaricTpati 3 7 HACHYCHUX PEryJIbOBaHUX MEPEXPECTh 1145000
JIJISTHKA MaricTpaji 3 6 HACHUYEHHUX PEryJbOBaHUX MEPEXPECTh 852000

SCOOQOT - e cucrema aganTUBHOTO YIPABIIHHSA TPAHCIOPTHUMHU ITOTOKaAMH,
po3pobiieHa y BenukoOpuTaHii 1abopaTopi€ro 1o JOCIIKEHHIX Y cepl TpaHCTIOpTy
(TRL) cminpHO 3 MpPOBIAHUMH BUPOOHHMKAMM arapaTHOro 3a0e3NedeHHs s
TpaHCIOPTHUX cucTeM. Ilepmii Bepcii cuctemu Oyiu BUIIPOOYBaHI B peabHUX
ymoBax B MicTi ['nasro B kinii 1970-x pokis, 1 nogansimuii po3sutok SCOOT craBes
B MicTi KoBeHTpi.

[lepma xomepiriiiHa Bepcist cuctemu Oyia BcraHoBieHa B Meiiconi B 1980
poui, 1 3apa3 SCOOT ycHimHO BUKOPUCTOBYEThCA y Oumbml HiXK 170 micrax 1
MeramnoJiicax BenukoOputanii 1 B iHmux kpainax cBity. SCOOT He nuiie 3MeHIye
CKYMUEHHsSI 1 3aTpUMKH aBTOTPAHCIOPTY, ajie TaKOX HAJa€ 1HII MOKJIUBOCTI
YIPaBITiHHS TPAHCIIOPTHUM TOTOKOM. Hampukian, BoHa MOXKe BUSBIIATH TPOMAICHKI
aBTOOyCHM 3a JIONIOMOTOIO0 CHEIlaJbHUX JaTYMKIB a00 CHUCTEM CTeXEeHHS 3a iX
po3TalTyBaHHM 1, 32 TOTpeOH, HaJaBaTH IM MPIOPUTET Ha CBITIO(Opax.

SCOQOT Takox BOJIOJI€ 3MATHICTIO IIBUIKO pearyBaTH Ha 3MiHHU B Tpadiky,
aje poOUThH 1€ 3 ypaxyBaHHSAM CTaOULTBHOCTI poOOoTH. BOoHa yHHMKae 3HAYHUX 3MiH
napameTpiB, AKi MOXXYTh BUHUKHYTH BHACIIJIOK TUMYACOBHUX 3MIH y TPAHCTIOPTHOMY
noToii. TakoXX B KOMIUIEKCI € aBTOMaTu3oBaHa 0a3a JaHUX MPO TPAHCIOPTHY
cutyauito ASTRID, sika Ge3nepepBHO BIACTEXKYE 1 30epirae aaHi Mpo TPAHCIOPTHY
CUTYAIl0 JJIs MOJAbIIOTO BUKOPUCTAHHS 1 aHAITI3Y.

INGRID - e Moaysb cucTeMu, KM BIIIOBITa€ 32 aBTOMAaTUYHE BUSBIICHHS
aBapiil B peanpHOMY 4aci. PoOoTa 11boro Moayssi 6a3yeTbCsi HA BUKOPUCTAHHI ABOX
anroputMmiB. BiH Mo)ke aHamizyBatv 1H(OpMalil0 MPO MOTOYHY OOCTAaHOBKY Ha
JIOporax 1 BUSIBJIATH PAITOBI 3MIHU B MOTOIl MAalIWH Ta MO0 1HTEHCUBHOCTI. Takox
BiH MOK€ BUKOPUCTOBYBATH apXiBHY J0OB1IKOBY iHGopmairito 3 6a3u ganux ASTRID
JUTsI BUSIBIICHHS aBapiii, MOPIBHIOIOYHN MOTOYHY TPAHCIIOPTHY CUTYAIIIIO 3 OYIKYBaHOIO
3 6a3u ASTRID.

[TopiBHSHO 3 BCTAHOBJIEHHMHU PaHIIIE CUCTEMaMHU, SIKi Mayd (PiKCOBaHI IJIaHU
KOOpAWHAIlIT Ha pi3HI TOAUHM 100K abo Oynu 13oapoBanuMu, SCOOT noka3aB 3HauHI
MOJIMIIIEHHS y JIOPOXHIX yMOBax. 30KpemMa, B TOpPIBHSHHI 3 TPaMOTHO
po3pobneHnuMu  (pikcoBaHMMH TUIaHaAMU KoopauwHarli, Bukopuctandas SCOOT
NPU3BEJI0 70 3MCHIICHHS  3aTPUMOK  TPAHCIOPTY B  CEPEIHBOMY  Ha
27%.BopoBamxkenns cuctemu SCOOT B pi3HMX MiCTax MPU3BENO 1O 3HAYHUX
€KOHOMIUYHMX BUTiA. Ochb JAesKl MPUKIAIA €KOHOMIi, sIKi OyJIM JOCATHYTI 3aBISIKU
BukopuctanHio SCOOT:

1. ¥V wmicti Worcester BrnpoBamxenas SCOOT 3amicth (pikcoBaHUX IJIaHIB
KOOpJIMHaLIi mpu3Beso a0 ekoHoMii mpudian3zno 83 000 mMammHO-rOAMH Ha PIK, L0
OIHIOETHCS TPUOIN3HO B 8§ 959 856 rpH.

2. 3amiHa 130JbOBaHUX cHCTeM cBiTIOhopHOi curHamizamii Ha SCOOT y
Worcester no3osuia 3aomanuty npuoimszao 180 000 mamuHO-TOAMH Ha PiK, a6o 18
823 216 rpH.
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3. ¥V Southampton ekonomiuna Buroaa Bij Bukopuctanus SCOOT cranoBuia
npubau3Ho 3 513 664 rpH. Ha piK, HE BPaxOBYIOUM 30€peKEHHS BiJl 3MEHILICHHS
aBapiit 1 30UTKIB BiJ] OXKEXK.

4. B Toponto B 1993 poui Buxopuctanass SCOOT mpusBeno 10 cepeaHbOro
3MEHIIIEHHS 4acy B Jopo3l Ha 8% 1 3aTpuMok TpaHcmopTy Ha 17%, a B nmeskux
CIleHapisX 3aTpuMKH Oysu 3MmeHIreHi Ha 21% 1 34% BignoBigHO. Y HeCcTaHIAPTHHUX
CUTYAIlIsIX 3aTPUMKH 3MEHIIMIHICS Ha 61%.

5. V¥ Sao Paulo Bukopucranus SCOOT 3mMeHIIMIO 3aTPUMKH TPAHCIIOPTY B
cepennboMy Ha 20% B ojHIM 00sacTi ekcriepuMeHTy 1 Ha 38% B 1HIIIN MOPIBHSAHO 3
KOPCTKUMHU TUTaHaMH, po3poOieHuMu 3a nonomororo TRANSYT. dinancoBa Burona
B Can-Ilayny cknana 6;1m3pk0 24 MUTBHOHIB I'PH. Ha PiK.

3aznayeHo, o pesyiabratd pobotn SCOOT MoOXyTh 3anexatu Bij
e(eKTUBHOCTI MONEPEIHHOI0 METOJIy YIPABIIHHS 1 OCOOIMBOCTEM KOHTPOJIHLOBAHOT
JUISTHKH, TaKUX SIK BIJICTaHb MIXK IIEPEXPECTAMH Ta IHTEHCUBHICTh IMOTOKIB MAlllMH. Y
NOPIBHSAHHI 3 CHUCTEMaMH, IO BUKOPUCTOBYIOTh MOPCTKI IUIaHU KOOPJWHALII,
SCOOT npoaemMoHCTpyBaia 3Ha4HI MOKPALIEHHS Y IOPOXKHIX YMOBAX.

UTOPIA - 1ie cucrema aganTHBHOTO YIPABIIHHA TPAHCIIOPTHUMHU TTOTOKAMH,
po3pobiena B Itanii 3 MeTOK onTuUMI3alli MapaMeTpiB TPAHCHOPTHUX IMOTOKIB Ta
HAJaHHS TPIOPUTETY TPOMAJICHKOMY TPAHCIOPTY O€3 HEraTWBHOTO BIUIMBY Ha pyX
NPUBATHUX aBTOMOO1TIB. Y Tabmwmmi 3.2, 3icraBumo cucremu ACS-Lite, SCOOT

Tabnuug 2. 3BiT PO BUTPaTH Ta e()eKTUBHICTH 3aKOPIOHHUX AHAJIOTIB
CHCTEMHU BIIPOBA/ZKEHHS

[Moka3zuuk Mogens ITC

SCOOoT ACS - Lite UTOPIA
[TokomniHHS 4 4 5
Butpatu
[1iHa 32 0JIHE epeXpecTsi, IPH. Bin 522563 Binx 650000 Bin 57000
InTerpartist 0IHOTO MEPEXPECTS B CUCTEMY, T'PH He He Bix 500 000

BUMAra€eTbCs | BUMAra€eTbes
IToxa3Huk Mogens ITC

SCOOT | ACS-Lite |UTOPIA
Otpumanuii epekrt
Haii0inbie CKOPOYEHHS 3arpumok | 30 51 26
aBTOTpaHCIOPTY, %
Haiibinbie ckopoyeHHs 4acy 3ynuHKH, % 26 16 51
3HKCHHS BUTPATH MaINBa, %o 5,8 11 -
3HMKEeHHS HIKIITIMBUX BUKUAIB B aTMocdepy, % | 3,8 6 11
301TbIICHHS IIBUKOCTI CTIOJTyYeHHS | - 36 -
IPOMAaJICHKOT0 TPAHCIOPTY, %

Takox BaXXJIMBO BpaxoBYBaTH, IO BapTICTh JIIEH3YBaHHS BCIX BHIIE
3a3HAUYEHUX KOMIUIEKCIB MOKE 30UIBIIMTH 3arajbHi BUTPAaTH HA yCTaHOBKY Ha 15-
20%. Kpim Toro, 11i cucTeMu He MaloTh A0AaTKOBHUX (DYHKIIIH 3a0e3MeueHHs Oe3MeKH,
OKpIM CTaHJAPTHUX METOMIB, TAKUX SK JOCTATHIM Yac MpoMDKHUX (a3, MiHIMAIbHI
3HAUCHHA 3eJeHHX (a3 1 BHUKIIOYEHHS KOH(MIIKTHUX CYNEpEeUINBUX IMMapaMeTpiB
cBITIO0QOpHOT curHami3aiii, siki BOy/JIOBaHI B JIOPOXHI KOHTPOJIEPU 1 € YACTUHOIO
cuctemu [TC.
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V]IK 656.025.4
CYYACHI BUMOT'H JIO TTIPOLIECIB OPT AHI3ALIIT
HABAHTAKYBAJBHO-PO3BAHTAKYBAJBHNUX POBIT HA
MOBITPSTHOMY TPAHCIIOPTI

Kyuma Ouiena CepriiBHa, acripanTka
Hayionanvnuu asiayivinuii ynieepcumem
e-mail: olena.kuchma.02@gmail.com

ABial[iiHuil TpPAaHCHOPT 3arajoM € MariCTpaJlbHUM BHJOM TPAHCIOPTY Ta
noTpedye opraxizailii JOCTaBKH 3a y4acCTIO aBTOMOOUIBHOTO, a 1HKOJIA U 1HIIINX BUJIIB
TPaHCTIOPTY. 3HAYMMICTh HaBaHTAXyBAJIbHO-PO3BAHTAXYBAJIBHUX IPOIECIB Ha
MOBITPSTHOMY TPAHCHOPTI 3 KOKHUM POKOM 3POCTAE.

[IpoGnemu opranizarii HaBaHTAXXyBaJbHO-PO3BaHTAXKyBaIbHUX poOIT (HPP)
3arajioM OyJIM BUCBITJICHI y Psi/il HAYKOBUX ITyOJliKalliif, 0COOIMBO CIiA BIA3HAYUTH
[1-6], crienudiky came aBiamiiHOro TPaHCIOPTY OXapakTepu3oBaHo y [7—8].

Crnig BIO3HAUWTH, WO 3a MPUHAISKHICTIO 3aco0M Mexadi3aiii MOXYTh
HaJeXaTH aeporopTaM, aBlaKOMITaHISIM, XEHJJIIHTOBUM areHTaMm. [HOji, SKIo Yy
aeponopTy abo aBlakOMMaHIi Y XEHJIJIIHFOBOTO areHTa HeMae BIJMOBIIHUX 3ac001B
MexaHizamii, g0 HPP nomyckaroTbest 3acobu  MexaHizallii, $KI HaJIeXaTh
BaHTAXOBIJIIPAaBHUKAM Ta BaHTAXKOOIEPKyBauaM, IMicCJIsl BIMOBITHOTO Y3TOIKEHHS.

Jlo 3aco0iB  mexanizarii s BukoHaHHs HPP mpu mepeBe3eHHI BaHTaxiB
MOBITPSHUM TPAHCIOPTOM BHCYBAIOTHCS HACTYITHI BUMOTHU: YHIBEPCAJIbHICTh, TOOTO
MO>KJIMBICTh TPAHCIIOPTYBAHHS Ta 3aBAHTAXKEHHS P13HUX THUIIIB BAHTAXHUX OJIMHULIb,
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Birouaroun  apiamiiHi  ULD  Ta  yHIBepcalibHI  KOHTEHHEpPH; MOMKIJIHMBICTD
oOciyroByBanHsi pizHux TumiB [IC; mBHAKICTE Ta BHCOKA MPOIYKTHBHICTB;
3a0e3MeyYeHHs] LIJIOCTI BaHTaXy TapH Ta YMAaKyBaHHS, €KOHOMIUHICTb; 3pY4YHICTh B
eKCIUTyaTarii, eproHOMIYHICTh; EKOJIOTIYHICTh, HAIIHHICTh, BUCOKHN KOCQIIIEHT
TEXHIYHOI TOTOBHOCTI; PEMOHTONPHUAATHICTh; TPUBAJIMM TEPMIH EKCILTyaTalli;
JOTPUMAaHHs BUMOT O€3MEKH Mparll Ta MOoXKeKHOT Oe3MeKH.

Texnomnoris Ta 3acobu BukoHanHss HPP Ha TpancmopTHux TepMiHanax, B TOMYy
YHCIl I Ha TOBITPSHOMY TPAaHCIOPTI TaKOXK MOCTIMHO BJIOCKOHANIOIOThCS. MojkHa
chopMyBaTH Taki cydacHi BUMoTH Jij1s riporieciB HPP Ha moBiTpsitHOMY TpaHCTIOpPTI:

— mBuakicte. Yac crosHku IIC B aepomopTi miJ HaBaHTaXyBaJbHO-
PO3BaHTa)XXyBaJbHUMH OIEpalisiMd OOMEXKEHHH Ta JKOPCTKO KOHTPOJIOETHCS.
[TepeBuilleHHsT BOTO Yacy MOXKE IMPU3BECTU A0 3aTPUMKHU PEUCy Ta MPETEH31sIM
300Ky aBlaKOMITaHii 10 aeporopTy;

— 3a0e3neyeHHst Oe3neku noawpoTiB. [lin vac nposenenns HPP 6ing IIC Ta
Bcepenuni [IC He moBuHHO OyTH mnomkomkeno IIC abo i#oro oOnamHaHHS,
JOTPUMAaHI yCl BHMOTM MDKHApOJHUX aBlallliHUX oOpraHizaiii 0 MpoIleciB
oO0cnyroByBanHs [IC B aeponopTy, BUKIajeH1, 30kpema B 1okyMeHTi [ATA Airport
Handling Manual (AHM);

— 3a0€e3ne4eHHs UIJI0CT1 BAaHTAXI1B, iX Tapu Ta ynakKyBaHHs. BaHTax1 HEe MalOTh
Oytu nonrko pkeH1 migyac nposeneHHss HPP. HPP matoTh BUKOHYyBaTHCS BIJIIMOBIIHO
JI0 TEXHOJOrii 00poOKM BaHTaXiB, 00’€MHO —MAaCOBUX XapPAKTEPUCTUK BAHTAXKHUX
OJIMHUIIb, OCOOJIMBOCTEN Tapy Ta yIaKyBaHHS;

— JOTPUMAaHHA MPOLETyp OOCIYyroByBaHHs CHELiaIbHUX KAaTEropiil BaHTaxiB,
10 BUKJIAJCH] y TpaBWIax, CTaHAApTaX Ta PEKOMEHIAIIX MIKHAPOJHUX aBlalllfHUX
opraHi3ariii;

— JIOTPUMAaHHS TEXHOJOTIYHUX rpadikiB oociyroByBanus [IC B aepomoprty.
HecBoeyacHe BUKOHAaHHS OJHI€T TEXHOJIOTTYHOI Orepalli MoXe IpU3BECTH J10 30010 B
oO0cayroByBaHnH1 [1C B 1iioMy Ta 3aTpUMKH peiCy;

— 3a0e3ne4YeHHs aBialiiiHo1 Oe3neKu, 3anodiraHHs 3aBaHTaxeHHto Ha 6opt 11C
BAaHTaX1B, 3a00POHEHUX J0 MOBITPSHOTO NIEPEBE3CHHS;

— JOTPUMAaHHS BHMOI' OpraHiB JEpKaBHOTO KOHTPOJIIO MpPH 3aBaHTaKEHHI/
po3BanTaxeHH1 [IC, mo6 3ano0irtTi HE3aKOHHOMY 3aBaHTa)KEHHIO/PO3BAHTAXKEHHIO
TPAHCIIOPTHOTO 3aco0y;

— JIOTpUMAaHHS BUMOT OXOPOHHU TIpalll Ta TEXHIKA OE3MEeKH.
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VIIK 656:62-182:316.444(1-22)
MICBKA MOBLIBHICTD — CYYACHI BUKJIUKH
B TPAHCIIOPTHIN CAJTY3I

Bamenko /1.0., cTyaeHTKa,
Koaocok 1.O., x.1ie.H., TOLIEHT
Hayionanvnuii ynisepcumem biopecypcis i npupoodoxkopucmysants Ykpainu
E-mail: kolosok@nubip.edu.ua

Micta € emiieHTpOM I1HHOBAIlill, €KOHOMIYHOTO 3pPOCTaHHS Ta COIIAJIbHOTO
n00po0yTy. YcmiliHi MicTa — 1€ MICTa 3 BUCOKMM PIBHEM B3a€MOJIii, /1€ JIOAU MarOTh
JIETKUM JOCTYI 10 0a30BUX MOCTYT, poOOTH, KU, A03BULIA Ta Oi3Hecy. Pyx A0 cramux
MICT — IIe BENMYe3Hl KOJIEKTHBHI 3yCHJUIS, SIKUX MOXHA JOCSTTH JIMIIE 32 YMOBHU
CIJILHOTO TOJIITUYHOTO JIAEpCTBAa Ta CMUIMBOCTI. He3Bakaroum Ha yCBIIOMIICHHS
BUKJIMKIB, 10 CTOSTh TIEpEeJ CBITOM CBOTOJHI, 1 3pOCTal0uy HArajbHICTh BHUPIIICHHS
KIIIMaTUYIHOT KPH3H, 111 MPOOJIEMH JIUIIIE 3aTrOCTPIOIOTHCA.

3a ocTaHHI ABa ACCATWIITTS BiAOynocs 6arato MO3UTUBHHUX 3MiH. MacoBuMU
OyiM 1HBECTHUILIT B CUCTEMHU IpoMachbKoro tpancnoprty: 3 2000 poky B ycboMy CBITI
BiIKpUJiocsi 86 HOBHX METPOMOMITeHIB 1 Onmu3pko 150 cucteM MIBUAKICHOTO
aBTOOYCHOTO TPAHCHOPTY, MIIIOXOAW 1 BEJIOCUIICAMCTH TMOBEPTAIOTHCS Ha BYJIUIII,
CTBOPIOIOTHCSI OpPTaHU YIPaBJIIHHS MOOUIBHICTIO, TaKl SIK TPAHCIIOPTHI aJMIHICTpallii,
JUTSL BIIPOBA/XKEHHSI IPABMWJIBHUX MEXaHI3MIB IJIaHYBaHHS, MIATPUMKH Ta YIPABIIHHSA
CUCTEMOIO MOOUIBHOCTI, 1 ©Oararo MiCcT 3apa3 IHTETpyIOTh IUJIaHYyBaHHS
3eMJICKOPUCTYBaHHS 1 MOO1JIBHOCTI.
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AJse 3MiHM B11I0YBarOTHCS HEJOCTATHBO IIBHAKO, 1100 JOCITTH MIKHAPOIHUX
KJIIMaTHYHUX JIOMOBIIEHOCTEH. 3atopu, 3a0pyaHEHHS, NpoOJIEeMHU 31 3I0POB'AM,
HeOe3meKa Ha JIoporax Ta coliaibHa 130Js1is. barato mpobnem, 3 SKUMH CHOTOJIHI
CTUKAIOTBCS MICTa, € HACIIIKOM HaMIPHO 3aJIEKHOCTI BiJl aBTOMOOLITIB.

o6 BupimmTH 110 TIPOOIEMY, MicTa MIOBUHHI 30CEPEIUTHCS HA BIOCKOHAICHH]
albTepHATUB aBTOMOOUTIO 1 HajaBaTH OUIbllie MPOCTOPY Ui  MIIIOXIJHOTO,
BEJIOCUTIETHOTO Ta TPOMAJICHKOTO TPAHCHOPTY, OJHOYACHO 3HMIIYIOUM CTUMYIH IS
BUKOPUCTaHHS aBTOMOOUIIB y BCIX acmekTax. Takui Mmaxig € Oe3NporpaiiHuM,
OCKUIBKM MEHIIIa KUIBKICTh aBTOMOOLTIB Yy MICTax O3Hayae OuUIbIe MICIS JUIs
IPOMaJICBKOTO ITPOCTOPY, O13HECY Ta OUIBII CTajI0i MOOLTLHOCTI.

CBIT cTUKaeTbes 3 O€3MY4Yi0 BUKIMKIB. [J100a/ibHI BUKIIMKM — 3MiHA KJIIMAary.
3MiHa KJIIMaTy, CIIpUYMHEHA JIIOJIMHOI0, CHJIbHO BIUIMBA€ HA Hally IUIaHeTy. TerioBi
XBWJI1, TIOBEHI, MEPEMIIlIEHHS] HACEJICHHs, BUMUPAHHS BUJIIB - OCh JIUIIE JEAKI 3 HHX.
Ko MU Xo4eMo OOMEXHUTH 3pOCTaHHsl MIoOabHOiI Temmepatypu 1o 1,5°C, sk ue
nependadeHo [1apu3bkor0 yroJorw, MU MOBUHHI CKOPOTUTH TI00aIbHI BUKUAH HA 7,6%
IIOPOKY MPOTATOM HACTYITHOTO JAECATHIIITTSI.

JUis  [OCATHEHHS LUJIEH CTaJoro pO3BUTKY BaXIJIMBO JIeKapOOHI3yBaTH
TPAHCIIOPTHUM CEKTOp Ta I1HBECTYBaTWU B CTajll TEXHOJOrIi. AJje aekapOoHi3alii
1H/IMBITyaJbHOTO MPUBATHOIO TPAHCIOPTY HEAOCTaTHhO. L{I TpaHcmopTHI 3aco0u Bce
OJHO OYyIyThb CIOXMBATW BTpUYl OUIbLIE EHEPrii Ha MNacaKUPO-KUIOMETpP, HIX
IPOMAJICBKUI TpaHCIIOPT, 1 BUpoOsTu BTpuul Outbiie CO2 Ha macaxkupa. Jlutie
MOJIITHKA CKOPOYECHHSI aBTOMOOUTBHHUX TOI3/I0K 3MEHIIUTh 3a0pYTHEHHS, PU3UKH IS
3I0pOB'Ss Ta TJIOOANBHI BHUKHAM TAPHUKOBUX Tas3iB. HeoOxigHwmii mepexim [0
KOJICKTUBHOTO TPOMAJICHKOTO TPAHCIIOPTY Ta AKTHUBHOI MOOLIBHOCTI, SIKOTO MOXHA
JIOCSATTH 32 KOPOTIIHH MTPOMIKOK Hacy.

3aropu Ha JOporax € HaCIIJKOM HaaMIPHOI 3aJIeKHOCTI BiJ TMPHUBATHOTO
aBTOTPAHCIOPTY Ta MO0 3pOCTal0uOro BUKOPHUCTaHHS Uil BCIX MOTPeOd MOOLIBHOCTI.
[le moemHyeTbcs 3 TOTaHUM YIPABIIHHSAM 3E€MIIEKOPUCTYBAHHSM, PO3MOPOIIEHICTIO
pailoHiB 3 0COOJMBUMH (PYHKI[ISIMH, TOTaHOKW 1HPPACTPYKTYPOIO TI'POMAJICHKOTO
TPAHCIIOPTY Ta BIJCYTHICTIO CIIOJIYYEHHsI 3 TPOMAaJChbKUM TPAaHCIIOPTOM Ha OCTaHHIN
MU, @ TAKOK BIACYTHICTIO 1H(PACTPYKTYPH AKTUBHOI MOOUIBHOCTI.

[HBecTUIll B MICBKUN TPOMAACHKHI TPaHCHOOPT MarOTh OyTH MPIOPUTETHUMHU,
OCKUTBbKU JIFOAM KUBYTh Y MICTaX, JI€ 3aTOPU € IIOJACHHUM SIBUIIEM. Y MicTaxX, LIO
IIBUJIKO 3POCTAI0Th, I1HBECTHUINI B PO3BUTOK JOPIT ICTOPUYHO B JBA-TPU Pa3H
TIEPEBUIIYBAIM 1HBECTHUIIIT B CUCTEMH Ta 1HPPACTPYKTYPYy TPOMAJICBKOTO TPAHCIIOPTY.
3apa3 OuIbllle yBaru MPUIUISIETHCS PO3BUTKY TPOMAJICHKOTO TPAHCIOPTY, MIIIOX1IHOTO
Ta BEJIOCHUIEIHOTO pyXy. AJie, 3BaKalOUuu Ha Te, M0 1HPPACTPYKTypa PO3BUBAETHCS
HABKOJIO TPHUBATHOTO MOTOPU30BAHOTO TPAHCIOPTY, IHBECTHUIlI MalOTh OyTH
MPIOPUTETHUMH JJISl TIEPEXO/TY JI0 OUTBII 3I0pOBOi Ta CTaJI0l MOOUTHEHOCTI.

HeGesneka Ha goporax € mpsMUM HACJiJKOM JOMiIHYBaHHS aBTOMOOUIBHOTO
TPAHCIIOPTY Ta CTAHOM BYJHIb 1 JOpir. SIK 1 y BUINAIKy 13 3aTOpamMH Ha JI0porax,
JIOTIOMOXKE€ ~ 1HTETpoBaHa 1HGPACTPYKTypa TPOMAJCHKOTO TPAHCIOPTY, METOIU
MIPOEKTYBAHHS BYJIUIIh Ta PETYJIFOBAHHS JOPOKHBOTO PYXY.

Tam, e macaxupornoTiK TPOMAICHKOrO TPAHCIOPTY € BUCOKHM, CMEPTHICTH y
JTII € Hu3bKOMO. ICHYE MpsiMa 3aJIeKHICTh MK KUIBKICTIO 3ard0iMX Ha JI0porax y
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MICTaX 1 KUIBKICTIO MOI3/10K, 3A1IMICHEHNX aBTOMOOUIEM. Y MiCTax, Jie 100pe po3BUHEHA
cHCTeMa TPOMAJICEKOTO TPAHCIIOPTY, KUTBKICTh CMEpPTEH B/BIU1 MEHIIIA, HIXK y MICTaX, 1€
Maike BCl MOT3KHU 3MIHCHIOIOTHCS aBTOMOOLIIEM.

Mixnaponna acorjamisi rpomancbkoro TpaHcnopty (UITP) OGauntes Tpu
B3a€EMONOB'A3aHI  LUIIXM, 10  0a3yloTbCs  TMEPEBaAXHO  HA  YIpaBIiHHI,
3eMJICKOPHUCTYBaHHI Ta IHHOBAIIISX JUIsI TOCSITHEHHS KIHIIEBO1T METH — CTBOPEHHS CTAJTUX
CHCTEM MiCBhKOi MOOUTBHOCTI.

CroronHi 6araTo MiCT 10 BChbOMY CBITY BC€ II€ HE MatOTh HOPMATUBHO-TIPABOBOI
0a31 Ta IEHTPAILHOTO OpraHy TPAHCIOPTHOTO IUIAHYBaHHA, SKUM KOOPAUHYE
CTpaTeriro MOOUTbHOCTI. J[s1 edeKTMBHOro TpaHCIOPTY Ta MICBKOTO ILJIaHYBaHHSI
HEOoOX1IHE HaJiliHe YIIpaBIiHHS, a00 4Yepe3 XOpOIly CIIBIpaIl0 MK PI3HUMH
3aly4YeHUMH OpraHaMH, OpraHOM YIPaBIIHHS TPOMAICHKMM TPAHCIOPTOM abo
perymorodnM opraHoM. Moro reorpadiuni Mexi B imeaqi MarOTh OXOIUTIOBATH BCIO
TEPUTOPIIO0 METANOJICy, BKIIFOYHO 3 NepUPepIiHUMU pailoHaMH, 1 KOOPAUHYBATH CBOIO
JUSUTBHICTB 13 PET1OHATIBHOIO BIIAJIOH0.

VYnpapiiHHS BYJIMYHO-AOPOXKHIM IPOCTOPOM Ma€ BAXKIMBE 3HAYEHHS IS
ONTUMI3alll BUKOPUCTAHHS MICBKOTO Mpoctopy. EdexkTuBHE ynpaBiiHHS BYJIUYHHUM 1
JOPOKHIM MPOCTOPOM O3HAYAE BU3HAUEHHS MPIOPUTETIB 1 MEPEPO3NOJILT HA KOPUCTD
BUJIIB TPOMAJICBKOTO TPAHCIOPTY, SIKI HAJAI0Th NOCIYTH HAMOUIBIIIN KUTBKOCTI JIFOJIEH.
[le o3Ha4ae peryiarOBaHHA MiICHKOTO TPOCTOPY, HAJaHHS MPIOPUTETY HA MPOI3A Y
IPOMAJICBKOMY TPAHCIOPTI, CTBOPEHHS HEOOXiIHOi 1H(pacTpyKTypu Ui aKTUBHOL
MOOLIBHOCTI, KOOPAMHAIIS Aii 31 CIy>KOaMU JOCTAaBKM a TaKOXK HAJaHHS TPOMaJsTHAM
JOJATKOBOTO TPOMAJCHKOTO MPOCTOPY Ul OUIbII 1HKJIFO3MBHUX, MNPUIATHUX JUIS
KUTTS, CTATHX 1 3IOPOBUX MICT.

HeoOximHo 3milicHUTH mTepexiJi Ha MacOBUWM TPOMAJICBKUN TPaHCIOPT,
OCKUJIbKH II€ HaWIIBHAIMMK 1 HalleeKTUBHIIIUN crocid aexkapOoHi3alli I0eHHOI
MOOUIBHOCTI JIOAed Yy MicTax. PilmieHHS 3 BIJIHOBIIOBAaHOI E€HEPreTUKUA B
TPAaHCIOPTHOMY CEKTOP1 MOBUHHI OyTH IHTETPOBaHI B OUIBII IIMPOKI PAMKH MICBKUX
3axomiB 'y cdepi TpaHcnopTy. Micbkuii TpaHcmopT ©0€3 BHUKHUIIB TOBUHEH
CTBOPIOBATUCS 32 YMOB 3a0€3M€4YeHHs] MOro JOCTYMHOCTI JJIsl TPOMAaJIsiH, TOMY MicCTa
MOBMHHI BUKOPUCTOBYBATH BCi TPU MPUHLMUIIOBUX MIJIXOAU “‘YHHKATH-3MIHIOBATH-
BIOCKOHaMOBaTn . Takl MmiaXoauW COPSAMOBAaHI Ha CKOPOYEHHS BHUKHUIIB Y
TPAHCIIOPTHOMY CEKTOpl, 30KpeMa, dYepe3 IMepexii Ha Oulbll ePEeKTHBHI BUIU
TPaHCIIOPTY, BIOCKOHAJICHHS TEXHOJIOTiH BUKOPUCTAHHS TaJIMBa Ta TPAHCIIOPTHUX
3ac00iB, Y 3a/J0BOJICHHI MOTped TIpoMajsH y MOAOPOXKaX ILUISIXOM 3aCTOCYBaHHS
CYYaCHHX €KOJIOTIYHO OE3MEeYHMX TPAHCIIOPTHUX 3ac00iB ToIIo [1].

JlirepaTypa

1. 3arypcekuit O.M. KoHKYypeHTOCTIPOMOXKHICTh TPaHCIIOPTHO-IOTICTUIHUX
CHUCTEM B yMOBaxX TJIoOami3allii: 1HCTUTYIIOHATbHUN aHam3 : MoHorpadis. KuiB :
®OII O.B. SImunnceknii, 2019. 373.

2. Better urban mobility. URL.: https://Mmww.uitp.org/publications/better-urban-
mobility-playbook/
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OctaHHIM YacoM JOCHTIDKEHHS I0J0 MIChbKOi MOOUIRHOCTI Ha TPAHCIIOPTI 1
pIIICHHST TJ00AbHUX, 3arajJbHOMICBKUX Ta CYCHUIBHUX BUKIIMKIB aJalTyBaJUCS [0
MIHJIMBUX 4YaciB ChOTOJIeHHS. MiKHapoaHa acolalis TIpoMaJChbKOro TPaHCIIOPTY
(UITP) Gauuth Tpu B3a€EMOMOB'sI3aH1 NUBIXH, M0 0a3yI0ThCs MEPEBAKHO HA YIIPABJIIHHI,
3eMJICKOPUCTYBaHHI Ta THHOBAIIISX JUISl TIOCATHEHHS KIHIIEBOT METHU — CTBOPEHHSI CTAJINX
cucteM Micbkoi MoOUTbHOCTI. KoskeH mnuiax mnepemdavae pi3Hi pIlIeHHs, 1 Hail
JOCIHIIKEHHSI HAaITPaBJIEH1 Ha PEKOMEH/IAllli Ta KOHKPETHI KPOKU Ha KOKHOMY 3 HUX JUIS
JIOCSITHEHHS KIHIIEBOT METH.

JIJi1 CTBOpPEHHS 3[I0POBHX, 1HKIIIO3UBHUX, EKOHOMIYHO KOHKYPEHTOCIIPOMOXKHHUX
MICBKMX padOHIB 3 HYJBOBUM pIBHEM BHKHIB BYIVIEHIO Yy MICTaX IMOTPIOEH
KOMIUICKCHUM MiJIX1 A0 TUIAHYBaHHS 3€MJICKOPUCTYBAHHSIM 1 TpaHcnopty. Lle o3Hauae
3a0e3MeueHHs MOMITUYHOI TIATPUMKH Ta TPUXWIBHOCTI, 3MIITHEHHS MICBKUX KOHLIEIIIHI
1 HOMTUKH. J[J1s1 IIbOrO MICTa MOBUHHI CTBOPUTH CUJIbHI IHCTUTYTH, SIKI ITPALIIOBATUMYTh
pasoM JuIsl peatizaliili KOHIEMIi, o0 MiChKe IUIaHyBaHHS 1 TUIaHyBaHHS MOOUTLHOCTI
OpaIlOBAIM  Pa3oM, ILI00 KOHTPOJIIOBATH PO3POCTAHHS MICT, PEryJIloBaTH PUHOK
MOOLIBHOCTI Ta CTaOUTI3yBaTH JOBIOCTPOKOBE (DiHAHCYBaHHA Il 3a0€3MEUCHHS
JOCSITHEHHS TIOCTABJICHUX LIUIEH.

CroronHi 6araTo MiCT 10 BChOMY CBITY BC€ 1€ HE MarOTh HOPMATUBHO-TIPABOBOI
0a3u Ta IEHTPAILHOTO OpraHy TPAHCIOPTHOTO TUTAHYBaHHA, SKHM KOOPAUHYE
cTparerito MOOUTBHOCTI. /[ epeKTMBHOro TpaHCHOPTY Ta MICBKOTO IUIAHYBAaHHS
HEOOXIJHE HaJlliHE YIpaBiiHHSA a00 depe3 XOpolly CHIBOPALI0 MIDK PI3HUMH
3aly4eHIMH OpraHaM{, OpPTaHOM YMPaBIiHHSI TPOMAICHKUM TPAHCIOPTOM abo
peryoodnM opraHoM. Moro reorpadiddi Mexi B izeani MarOThb OXOIUIIOBATH BCIO
TEPUTOPII0 METaIoJICy, BKIOYHO 3 NepuepiiiHIMU pallOHaAMHU 1 KOOPJIMHYBATH CBOIO
JUSUTBHICTB 13 MICIIEBOIO BJa0t0. CTBOPEHHS! YCTAHOB, BIANOBIJAIBHUX 3a TPAHCIIOPT,
TaKUX K IHTETPOBAaHUN «MICBKUH 1 TPOMAJICBKUN TPAHCIIOPTHUH OpraH», € OJHUM 3
e(pEKTUBHHX PIITICHb, OCKLIIBKU:

- BOHHU [IIIOTh B IHTEpecax CYCIIbCTBA 1 3a0e3MeuyoTh (PYHKIIOHYBaHHS T00pe
HAJIAarOJPKEHO1 Ta IHTErPOBAHOT TPAHCIIOPTHOT CUCTEMHU HA CBOIN TEPUTOPIT 3 TOJIOBHOIO
METOIO — 3pOOUTH MICTO 1 HABKOJIMIITHE CEPEIOBHILE OE3MEYHUMU JIJIsi aBTOMOOLITIB;

- BOHU 3a0e3MeuyloTh MUTICHUNA Miaxia 1 0adeHHs CUCTeMH MOOUTBHOCTI Ha
OCHOBI YITKUX O0OB'SI3KIB, TAKHX SIK PETYJIIOBAHHS, TUIAHYBAHHS Ta IHTETPALIiS;

- BOHM 3a0€3MeuylOTh IHCTPYMEHTH (PIHAHCYBaHHS CHCTEMH TPOMAJICHKOTO
TPaHCTIOPTY JJISl PO3BUTKY, OOCITYTOBYBaHHS Ta €KCILTyaTallii;

- BOHHM 3a0e3MedyIoTh HaJaHHS TPAHCIIOPTHUX IMOCTYT 1 MOCITyT MOOUTLHOCTI Ta
NpAIIOIOTh HAJl IHTETPALEI0 1 PErylOBaHHSAM MEpEeXi TPOMAJICHKOTO TPAHCIIOPTY,

! Haykowii kepiBauk — bornapes Cepriii [BaHOBHY K.T.H., JOIEHT
2
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COPUSIOTH TJIAHYBAaHHIO MEpEXi, a TaKOXK 3a0e3MedyloTh 1HQPACTPYKTypy 1 CUCTEMH,
K1 Jal0Th 3MOTY OIepaTopaM 1 mpoBaiiiepaM MOOUTFHOCTI Ha/laBaTH BUTITHI MOCTYTH
KJTIEHTaM 1 CyCIUIbCTBY;

- BOHU MOXYTb YyXBaIIOBATH pIIICHHS HE3aJeKHO OJWH BiJA  OJHOTO,
BIPOBA/KYBaTH IHHOBAIl Ta CHIBOPAIOBATH 13 3aIlIKaBICHUMH CTOPOHAMH, HE
MOB'SI3aHIUMH 3 TPAHCIIOPTOM 1 MPAIIOBATH B TICHIM CIIBIIpalll 3 BiAIIaMH IJIaHYyBaHHS
3EMJIEKOPUCTYBAHHS Ta PO3BUTKY.

JIiis focsArHEHHS 1iJIel MOOLIBHOCTI MiCTa MOXKYTh CTBOPUTH CHUJIBHY CTpPATETii0
migepctBa i wmicta. Ile moxe OyTu 3poOjeHO NUIIXOM MOOYIAOBH MIJIXOMY JI0
TUTaHYBaHHS, 3aCHOBAHOTO HA CTAJIOMY YIPaBIIHHI Ta PO3BUTKY MICTa 3 BUKOPUCTaHHSIM
IHTETPOBAaHMX IUIAHIB MOOUILHOCTI. Marouu I1HTErpOBaHMM IIpolleCc IUTAHYBaHHS Ta
MOCUJICHY CITIBITPALIIO MK JEpKABHUMHU Ta MPUBATHUMH OpraHaMU, Y3TOKEHICTh MIXK
IUTAaHAMHU  3€MJICKOPUCTYBAaHHS Ta TPAaHCIOPTHUMHU TIUIAHAMH, a TaKOoX XOpOIi
IHTETPOBaHI IMPOLECH, HAABHICTh CTPYKTYp Ha PIBHSX IUIAaHYBaHHS Ta BUKOHAHHS €
TaKOK €(PEKTUBHUMU MEXaHI3MaMH, SIKI MOXHa 3aCTOCOBYBATH JIJIsl JOCATHEHHS I[iIeH
CTaJI0i MOOUIBHOCTI.

Hanpukiaa, mpoiuec CTBOPEHHS IHHOBALIIMHOIO IHCTPYMEHTY YIPABIIHHA B
Kacabmanmi (Mapokko) 3 2009 poky 3piiicHioe TpaHcmnoptHe o0’enHaHHsi «Casa
Transport», ske 3aliMaeTbcs BIIPOBAPKEHHSAM PEKOMEHJALIN 00 IUIaHy MIChKOi
MOOUIBHOCTI. METOI0 MJIaHy € CHOPUSHHS CTaJOMy PO3BHUTKY MICTa IUISIXOM HaJaHHS
nepeBard MacoBOMY TI'POMAJCBKOMY TPaHCIOPTY dYepe3 aMmOiTHY TpaHchopMallito
cucteMu MOOUTbHOCTI Ta ii iH(ppacTpykrypu. «Casa Transporty (iHaHCYeThCsS Ta
YIpPaBISETHCS PI3HUMU JIEP’)KaBHUMHU 3alliKaBICHUMH CTOPOHAMM, IO 3a0e3nedye
BEPTUKAJILHY MDKYPSAOBY KOOPAMHAINIO Ta CTaOUTbHE (DIHAHCOBE MPOEKTYBAaHHS Y
chept MoOOLTBHOCTI. BmpoBamkyroun MynpTUMOAANBHY cTparerito  wmicra, Casa
Transport maTpUMye Kpally I1HTETpaIlilo PI3HUX CTAIMX BHJIB TPAHCIOPTY, 3
OE3KOHTAaKTHOIO CUCTEMOIO MPO/IaXKy KBUTKIB Ta LIEHTpaMu MOOUTbHOCTI 10 2024 pokKy.

Y TopoHTO OyJ0 CTBOPEHO peKOMEHHallii 3 Oi3HEeC-KEHCIB, SIKI IHTErpyHTh
O13HEC-KeiCH B MPOIEC MPUUHATTS PIllIeHb 100 OY/b-sIKOTO 3alUTy Ha TPAHCIOPT.
bi3Hec-keiicu 30Mpar0Th T0Ka3M B JOTTYHUM 1 TOCIJOBHUI CIIOCIO, MOSICHIOIOTH BHECOK
3alpOMOHOBAHUX 1HBECTHIIM Yy JOCATHEHHS MUJIel opraHizamii 1 J0MoMararoTh
NEPEKOHATUCA B TOMY, IO IHBECTHLII € €PEKTMBHHUM BUKOPUCTAHHSAM JI€P>KaBHUX
KOIITIB. BUroau ta e(eKTUBHICTh MPOEKTY BIACTEKYIOTHCA 32 JOMOMOIOIO IMOETAITHOTO
nporiecy oO0rpyHTyBaHHs. [HimiaTuBa Oyjia BUKOPUCTAHA, HATIPUKIIAI, TIPY PO3IIMPEHHI
sanizaumi (Go Rail). [Ipoekt posmmmpeHHsT Ma€ Ha METI CKOPOTUTH 4Yac y J0po3i,
3poOUTH JOpPOrH OE3MEYHIINMMH Ta MEHII 3aBaHTAKCHUMH, a TaKOXK 3MCHIITUTH
MIK1JTUB] BUKHU. SIK TTIpax0BaHO B EKOHOMIYHOMY OOTPYHTYBaHHI, Ha KOXKEH JI0JIap,
IHBECTOBaHM y MPOEKT, period orpumac 2,40 nomapa!

OTxe, € akTyaJTbHUM MTUTAHHSA 11010 HEOOXITHOCTI CTBOPEHHSI €IMHOTO TIPOIIECY
IUIAHYBaHHA [UISIXOM €(QEeKTHBHOI CIIBIpalll MDK JEpXaBHUMH OpraHamu Ta
IHTETPOBAaHUM OPIaHOM YMPABIIHHA TPOMAACHKUM TPAaHCIOPTOM, IO OXOIUIIOE BCIO
TEPUTOPIIO Ta BCl TPAHCIOPTHI (PYHKIIIT B MEXKaXx LI€T TEPUTOPII 1O perioHamM Y KpaiHu.

VYnpaBiiHHS TPOMAJCBKUM TPAHCIOPTOM Ji€ B 1HTEpPEcax TIpOMaJIChKOCTI 1
3a0esreuye 100pe PYHKIIIOHYIOUY Ta ITHTErPOBaHY TPAHCIIOPTHY CUCTEMY 3 TOJIOBHOIO
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METOI0 — 3pOOMTHM MICTO Ta HABKOJUIIHE CEPEJOBUILE MEHII 3a0pyIHEHUMHU
ABTOMOOLISIMH.

Po3pocranns MIiCT TpUBa€ 1Mo BCbOMY CBITY 1 € MPOOJIEMHHUM ISl CYCIUTBCTBA 3
TOYKA 30py COIIIAIbHO-CKOHOMIYHMX TMPOOJIeM Ta TIKOAW  HABKOJHUITHBOMY
cepenoBuIy. PedopMyBaHHS MOITHKY 3eMJICKOPUCTYBAHHS, KA CIIPHUSIE PO3POCTAHHIO
MICT, MO>KE€ IPOTUAIATH 1iH1 TeHIeHIii. KoHkpeTHo 11e 03Havae:

- BIUTMBATH HAa pO3TallyBaHHS 3a0yI0BH, CIPHUITH TPaH3UTHO-OPIEHTOBAHOMY
PO3BUTKY Ta HOBOOYJOBaM TaM, J€ € abo Moke OyTW HajiiiHe 3acTOCYyBaHHSI
IPOMAJICBKOTO TPAHCIIOPTY Ta aKTUBHA MOOLIBHICTH, a TAKOXK CTPUMYBATH 3a0yJIOBY
Tam, Jie CKJIaJHO 3a0€3MeYUTH TPOMAICHKHI TPaHCIIOPT;

- 3/1MCHIOBATH OIIHKY BIUITMBY MOOUIEHOCTI Ha OY/Ib-SIKy HOBY PO3POOKY;

- CIPUSTU YAOCKOHAJICHHIO TPAH3UTHO-OPIEHTOBAHOTO PO3BUTKY B Mexkax 800 m
BiJI 3JTI3HUYHOI CTaHIl Ta 1HIIUX PalOHIB 3 HAIIWHUM 3aCTOCYBaHHSM I'POMAaJCHKOTO
TPAHCIIOPTY, 3B'SI3KOM 3 aKTUBHOIO MOOUIBHICTIO Ta HaJIaHHAM OE3KOIITOBHUX MOCITYT
TaKuX SIK COUIBHUM MPOKAT BEJIOCUIIE/IB YH EJIEKTPOCAMOKATIB;

- HaJaBaTH TEepeBary akTUBHUM BHUAAM TPAHCIIOPTY I KOPOTKHX/MIiCIIEBUX
MO13/T0K Ta TPOMAJICBKOMY TPAHCIIOPTY JUIS AOBIIHX TIOi3/I0K, HAPUKJIIAI, Ha POOOTY;

- (pikCyBaTH BapTICTh 3€MJIl HABKOJIO TPAHCIIOPTHUX O0'€KTIB;

- BIUIUBaTH Ha TUN 3a0yJIOBU Ta CHOPUATH PO3BUTKY Oararo(yHKIIOHAIBHOI
3a0y/I0BM, MIO0 3MEHILIUTH BIJCTaHi, SIKI JIIOJAIM TMOTPIOHO JIOJAaTH, HANPUKIIA],
VHUKAIOYM 30HYBAaHHS PI3HUX palOHIB HA KUTJOBI, KOMEpLIAHI Ta JUIOBI, IO
MIPU3BOIUTD J0 HEOOX1THOCTI MepECyBaHHS MK HUMU;

- po3TamoByBaTH 0¢iCH Ta TOProBi 00'€KTH HABKOJIO TPAHCTIOPTHUX BY3IIB;

- YHIUTbHIOBATH TiepudepiitHi paiioHu Ta 3’€AHYBaTH iX HAAIMHUM TPOMaJCHKUM
TpaHcnoptoM, pimenHsimu Park&Ride (e cucrema, B sikiif macaxupu inyTh 0 LEHTPY
MICTa 1 3aJIMIIAI0Th TaM CBOI aBTOMOOUI Iepes TOCaakol B aBTOOyC a00 TOTHT;
MApKOBKM 3a3BUYail PO3TaIIOBaHl MOPYyY 13 TPAHCIOPTHOKO PO3B'A3KOI0, IO JO3BOJISIE
BOJIEBI JIETKO [IICTATHCS JO CHEIaJbHO BiJIBEICHOTO TApPKyBaHHS ISl CBOTO
aBTOMOOUISI; TMICHS TMAapKyBaHHS MACaXUPU MOXKYTh CKOPUCTATUCS aBTOOyCOM
(Tposeitbycom, TpaMBO€EM) JIJIsl TOTO, II00 ICTATUCS KIHIIEBOTO MyHKTY MPU3HAYCHHS),
LHEHTpaMy MOOUIBHOCTI, HI00 BIUIMHYTH Ha BUKOPUCTaHHS I'POMAACHKOIO TPAHCIIOPTY
Ta 3MEHILUTH BUKOPUCTAaHHS aBTOMOOLIIB.

[TigBoAsIYM MiACYMOK 1100 BKa3aHO1 MPOOIEMATUKN MAEMO:

- MPOJYKTHUBHICTh TIpalll Habarato BUINOK0 y MIUTBHUX MICBKHX paiiOHaX, HIK B
THIIUX MICIISIX 3aBISTKM PO3MIIIIEHHIO 013HECOBOI 1H(OPACTPYKTYpH, SIKa PO3TAIIOBaHA Ha
HEe3HauHI{ BijicTaHl. YuM BUINA MITBHICTD 3alHSATOCTI, TUM BHIIA POTyKTHBHICTB;

- y paiioHax 3 BHCOKOIO NIUTHHICTIO HACEJICHHS TPHUBAIICTh IMOI3JI0OK MEHIIIA,
JFOAM OUTHINIE XOMATH MIIIKK 1 T3[4Th Ha BEJIOCHUIIEl 1 KOPUCTYIOTHCS TPOMAJICHKHM
TpancropToM. [1{ibHI paifoHN aCOIIOIOTHCS 3 OLIBIIT CTAIMMH TIOJIOPOKAMH 1 MEHITIOO
noTpeOO0 B aBTOMOOLIISX;

- OCBITa, MMpareBIaIITyBaHHSI, 3aKJIaJd OXOPOHH 3I0POB'sl, IIOMIHT Ta JO3BULIS €
OUTBII AOCTYITHUMH Y TYCTOHACEIECHUX pailoHax TOWIO.
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IMPOI'PAMA MICBKOI MOBIJIBHOCTI €C
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€Bpomna € ogHUM 3 HaWOLIbIl ypOaHI30BaHUX PETIOHIB CBITY, 3 BEJIMYE3HUM
PO3MAITTAM BEITUKHUX 1 MaJMX MICT, SIKI € BOXKJIMBUMH IIEHTPAMH E€KOHOMIYHOI Ta
comiayibHOi akTUBHOCTI. IIlo0 cTOCyeThCcs MICHKOTO TJIaHYBaHHSI Ta SIKOCTI KUTTS B
MICTax, TO €BPOMENCHKI MICTa YacTO PO3TISIAIOTHCS PEIITOI0 CBITY SIK MPUBAOIUBI
MICHS i1 BIJBIyBaHHS, MPOXKUBAaHHS, HaBYaHHS, pOOOTH Ta BEACHHS Ol3HECY, a
MOOUIBHICTh 1 TPAHCIOPT € KJIIOYOBHUMH (PaKTOpaMu, IO CIPHUAIOTH LbOMy. Sk
OCHOBHI ~ TNYHKTH  CIIOJIy4€HHS, MICTa €  KJIIOYOBUMH  KOMIIOHEHTaMU
TpaHc’eBponeiicbkoi  TpancnoptHoi  Mmepexi  (TEN-T), ochHoBoro €auHOro
€BPOIEUCHKOr0 TPAHCIOPTHOTO MPOCTOPY 1 MAKOTh BAXJIMBE 3HAUEHHS IJIs J100pe
(YHKIIOHYIOYOT0 €IMHOTO PUHKY. baraTo €éBponeichbKux MICT € CBITOBUMU JiiepaMu
y cdepl TpaHCIOPTHUX I1HHOBAIM, CTAJIOro TUIAHYBAaHHS MICBKOI MOOUIBHOCTI Ta
peanizanii aMOITHUX 1UIeH y cdepl KiaiMaTy 1 0e3MeKu JOPOKHBOTO PyXY.

ITonag 70% rpomansn €C npoxuBalOTh Y MICBKHX palloHax (MICTax, CEJMILAx
Ta TEpenMicTsX), sKI TeHepytoTh 23% ycCiX BHUKHJIB IAPHUKOBHX Ta3iB Bij
tpancnopty. [I[o6 momomortun €Bponeiickkomy Cor03y CKOPOTUTH BUKHUIH
NapHUKOBHX Tra3iB (moHaiiMenme Ha 55% no0 2030 poky ta Ha 90% m0 2050 poky),
inimiatuBa Urban Mobility Framework [1] mpomonye 3axomu, chnpsMoOBaHi Ha
3a0X0ueHHA JepkaB-uieHiB €C 10 po3poOKH MICEKUX TPAHCIOPTHUX CUCTEM, SIKi €
BUJIBHUMH B1J BUKHUIIB.

['poMancekuii TpaHCHIOPT, TaKWUK SK MiChKa 3aji3HMIS, METPO, TpamBai,
aBTOOyCH, BOJIHI aBTOOYCH, MOPOMH a00 KaHATHI JOPOTH, € HalOE3MeUHIIINM,
Halle(DEeKTUBHIIMM 1 HAAIMHUM CIOCOOOM IMepecyBaHHS IJIsi BEJIMKOiI KUIbKOCTI
mone. ['pomajcekuil TpaHCIOPT TakKoX 3abe3neuye JOCTYMHI Ta 1HKJIIO3UBHI
BapiaHTM MOOUIBHOCTI, CIPHUSIOYM COLIAIBHIA 3TrypTOBAHOCTI Ta MICIIEBOMY
€KOHOMIYHOMY poO3BUTKY. CaMe TOMY CBhOTOJHI NPOIMOHYETHCS MICHBKHM BYy3JlaM
Mepexi TEN-T po3poOmnstu maHu crajgoi MiCbKOi MOOUIBHOCTI, CHpsSIMOBaHI Ha
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30UIBIIEHHS! BUKOPUCTAHHS TPOMAJICHKOTO TPAHCIIOPTY, a TAKOXK CIPHUATH, B paMKax
HOBO1 PamkoBoi mporpamu €C 3 MiChbKOT MOOUIBHOCTI, 3MIITHEHHIO I[HOTO BHIY
TPAHCTIOPTY B MICTaXx 1 perioHax.

['pomancbkuii TpaHCHOPT CTBOPIOE po0OOUl MicCls, CIpHSIE TEPUTOPiaTbHIN
JOCTYITHOCTI Ta COIIabHIA 1HTErpaiii, a TaKoXX € KJIIOYOBHM JJis 3a0e3MCUCHHS
3B'SI3KY 3 CUIBCHKUMHU Ta MPUMICHKUMH TEPUTOPISAMHU. Y 3B'A3KY 3 UM 3aTI3HUYHUAN
TPAHCTIOPT Ma€ BCi MOKJIMBOCTI MJisi 301IBIICHHS CBOEI YacCTKHA, B TOMY YHCII B
MICBKUX paiiOHaX Ta IXHIX OKOJHMISIX. €Bpornelchbkuil pik 3ami3Hulp y 2021 p. ctaB
rapHOIO0 HAroJI0k0 ISl MOYaTKY I[LOTO MPOLIECY.

VY pamkax OUIBII HIMPOKOTO MEPEXOAy 10 MOOUIBHOCTI 3 HYJHOBUM PIBHEM
BUKH/IIB, BOAHEBI 1, 30KpeMa, aKyMYJIATOPHI €JIEKTPUYHI aBTOOYCH B)KE CTAHOBJIATH
HIBUJIKO 3pOCTAl0Uy YacTKy MapKy rpoMajchkoro TpancnopTy B €C. 3aK0HO/IaBCTBO
npo 1HGPACTPYKTYpy abTEPHATUBHUX BUJIIB TMAJMBa, K€ Hapasi MEperjsgacThCs B
pamkax makety Fit for 55 [2], cTBOproe OCHOBY MaJis 3aBEpLICHHS CTaHIApTH3aLli
iH(ppacTpykTypu Ha piBHI €C, a [lupexkTuBa mpo 4YMCTI TPAHCHOPTHI 3acodu [3]
BCTAHOBJIIOE€ HAIIOHAJIbHI LIl JUIsl JEp’KaBHUX 3aKyIIBEJlIb EKOJOTIYHO YHCTHX
aBTOOYCiB, BAHTAXIBOK, JIETKOBUX aBTOMOOITIB 1 MIKpOaBTOOYCIB /ISl TAKUX MOCIYT,
K TPOMAJChKUN TpPaHCIOPT, 30ip BIAXOMIB a00 TMEPEBE3CHHS MOIITH 1 MOCHUJIOK.
BcranoBieHo MiATPUMKY, 30KpeMa, PO3TOPTaHHIO HEOOXITHOI 1HGPACTPYKTYpH A
NIA3apAAKH Ta 3alpaBKd, 00 3a0€3MeUnTH IUJIABHUK MEpexiJ 0 TPaHCIOPTHHUX
3ac00iB 3 HYJIBOBHM pPIBHEM BHUKHUJIIB. TakoX CTBOpeHO €BpONEHCHKY IIaThopmy
"Yuctuit aBroOyc" [4], 100 JOMOMOITH MICTaM y MEPEXO/i M0 €KOJOTTYHO YHUCTUX
aBTOOYCHHUX MapKiB.

['poManchkuii TpaHCHOPT MOBUHEH OyTH B IEHTP1 IJIAHYBAaHHS CTalI0i MICHKOI
MOOUIBHOCTI, OYTH JOCTYIIHUM 1 TpuBAOIMBUM [l BCIX 1 3a0e3medyBaru
6e30ap'epuuit foctyn. BiH moBuHEH MIATPUMYBATH BUCOKY KYJIbTypy Oe3meku, o0
3aXMCTUTU HIMPOKY T'POMAJCHKICTh, NITEH Ta BPA3JIMBUX KOPUCTYBauiB 1 3aly4UTH
HOBI Tpynu mroael. [lmaHyBaHHS TPOMAICHKOTO TPAHCIOPTY IOBHHHO TaKOX
BpPaxoBYBaTH CIIOJYYCHHS 3 palOHAMH 3a MEXaMHu IIEHTPY MicTa, B TOMY YHCTi 3
NEPEeAMICTSIMU Ta CUIBCHKOIO MicHEBICTIO. HeoOXiTHO TakoX NpUAUIATA OlIblle
yBaru JUDKHTaNI3alii Ta aBTOMAaTu3alli TpaMBaHOTO, aBTOOYCHOr0, MICBKOIO
3aJI3HUYHOTO TPAHCIIOPTY Ta METPOIIOIITEHY; 1€ MOYKE IMiIBULIIUTH YaCTOTy HaJaHHS
MOCJIYT 1 3HU3UTH ONEPALIHI BUTPATH.

Jlireparypa:

1. Communication from the commission to the european parliament, the
council, the european economic and social committee and the committee of the
regions. The New EU Urban Mobility Framework. URL.:
https://op.europa.eu/en/publication-detail/-/publication/ad816b47-8451-11ec-8¢40-
Olaa75ed71lal

2. Fit for  55: Delivering on the proposals. URL:
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-
green-deal/delivering-european-green-deal/fit-55-delivering-proposals_en

3. Consolidated text: Directive 2009/33/EC of the European Parliament and of
the Council of 23 April 2009 on the promotion of clean road transport vehicles in
support of low-emission mobility (Text with EEA relevance)Text with EEA
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relevance. URL.: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02009L0033-20190801
4. About Clean Bus Europe Platformhttps. URL ://cleanbusplatform.eu/
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CYYACHI BUKJIUKHU B TPAHCIIOPTHIUN I'AJIY 31

Mockajabuyk JIMuTpo BacuiaboBu4, cTyaeHT?
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

dmitriy05062002@gmail.com

CBIT cTHKa€eThCS 3 OC3IUYI0 BUKIIMKIB, SIKI BU3HAYAIOTHCS HA PI3HUX PIBHIX:
rJ100aJIbHOMY, MICBKOMY Ta CYCIUIbHOMY, 1110 BHUCBITJICHI KJIFOUOBOIO 1H(GOpMAIII€IO,
CTaTUCTUYHHMHM JJTaHUMH Ta 1H(YOPMALIHHUMHU MTOBIIOMJIEHHSIMH TOILIO.

3MiHa KiIiMaTy - rno0anbHuid BUKIUK. [IpeBaxkHo, 3MiHa KiIIMaTy, CIPUYMHEHA
caMoOl0 JIIOJIMHOK, CWJIBHO BIUIMBA€ Ha Hally IIaHeTy. TeruioBi XBWJIl, IOBEHI,
MepEMIILICHHS] HACEJICHHS, BAMUPAHHS BU/IIB - OCh JIMIIIE AesKi 3 HuX. [{is Toro, moo6
OOMEXUTU 3pOcCTaHHs ToOanbHOI Temmeparypu 1o 1,5°C, sk me mnependadyeHo
[Tapu3bpKkor0 yrojaow, MM MOBHHHI CKOPOTUTH I100ajabHI BUKUIM MIHIMyM Ha 7,6%
HIOPOKY MPOTATOM HACTYITHOT'O JAE€CSTHIIITTS.

Bapro 3ayBaxuTH, 110 TpPaHCHOPTHUI CEKTOpP € 3HAYHOIO MPUYHUHOIO
r7100aJbHOTO BUKJIMKY B TAKHUX aCIEKTaXx:

— TPAHCHOPTHUI CEKTOp € HaOLIbIINM CIIOKHMBAaYeM HaTH;

— Ha micta npunajaae 70% BUKUAIB BYIJIELIO, OUTBIIICTD 3 SIKUX NPUMNAAA€ Ha
TPaHCIOPTHUI Ta €HEPreTUUHUN ceKTopu. Ha aBTOMOO1UIBHUI TpaHCHIOPT MpHUIIAIA€e
05113bK0 75% TpaHCHIOPTHUX BUKHIIB;

— 1o 2030 poxky YacTka BHKH[IB BYTJEKHUCIOTO Tra3y B TPaHCIOPTY MOXKeE
csarayTu 40% BiJ] 3araJIbHOCBITOBOTO 00CSTY;

— Y CBITI HAIYYETHCS OJMH MUIbSIP]T aBTOMOO1IIB (32 BUHSITKOM BaHTaXi1BOK), 1
KUIBKICTh MOTOPHM30BAHOI'O TPAHCHOPTY MPOAOBXKYE 3pOCTaTH. SIKIIO HE BKUTH
JKOAHUX 3axXOJIiB, 3arajbHa MOTOPH30BaHa MOOUIBHICTH y MICTaxX MOXE 3pOCTH Ha
94% wmix 2015-2050 pokamu, 10 TPU3BEAE 10 TJI00ATBHOTO 301JbIIECHHS BUKHUIIB
CO? na 26% BHACIIJOK 3pOCTaHHS MiCHKOI MOGLIBHOCTI;

— CKOHOMIYHI BUTpAaTH Ha 3a0pyIHEHHS TOBITPS BiJ BHKOMHOTO ITaJIMBa
OIHIOITHCS B 2,9 Tpumnbiiona nonapiB y 2018 pori, ado 3,3% csitoBoro BBII, 1o
3HaYyHO TEpEeBUIIy€ WMOBIPHI BHUTpaTH Ha HIBUAKE CKOPOYEHHS BHUKOPHCTAHHS
BUKOITHOTO MaJIuBa;

— 3a JaHuMU €BpONEMCHKOrO areHTCTBA 3 OXOPOHU HABKOJIMUIIHBOTO
CepelloBHUIIa, aBTOOYCH BJBIYl, a 3aJI3HUIISI B YOTUPHU pa3ud €HeproePeKTUBHIII 3a
aBTOMOO1TI;

— 3a0yJI0BaHE CepelIOBUINE 1 OpaK POCIMHHOCTI CTBOPIOIOTH MICBKI TEIUIOBI
OCTPOBH, J€ TEIUIO, HAKONWYEHE B TIPYHTI, OYIIBISAX, TPAaHCIOPTHUX 3aco0ax

2 HaykoBnii kepiBHHK — bornapes Cepriif IBAHOBHY K.T.H., IOIIEHT
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BUBLIBHSIETHCS B aTMochepy. Y BChOMY CBITI KUIBKICTh JIHIB, KOJIA MEIIKAHII
Ii1al0ThCS BIUTUBY €KCTPEMalIbHOI CIEKH Ta AyXOoTHu, moTpoinacs 3 1980-x pokis, 1
3apa3 BiJ[ I[bOTO CTPAKIAE MalKe YUBEPTh HACEIICHHS IUIaHeTH (puc. 1);

¥ _ng 1N'E

1 2 3
; © 1 ®
: . o
) 00 2 - %. !
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Puc. 1. skepena 3a0pyaHeHHsI OBITPAA: | — CUIBChKE TOCIOIAPCTBO;
2 — OyniBHUITBO; 3 — pabpuku; 4 — MOOYTOBE CIIOKUBAHHS €HEPTil; 5 —
aBTOTPAHCIIOPT; 6 — YOBHU Ta 3aJI13HUIISA

JUisi  [AOCATHEHHSA IUJIEM CTaJoro pO3BUTKY BAXKIMBO JEKapOOHI3yBaTH
TPAHCIIOPTHUN CEKTOp Ta I1HBECTYBAaTH B CTajll TEXHOJIOTil. Ajie nexapOoHizarii
1HAMBIyaJIbHOTO MPUBATHOTO TPAHCIIOPTY HEAOCTATHBO. L1 TpaHCcmoOpTHI 3ac00M Bce
OIHO OyAyTh CHOKMBATH BTpUYl OUIbIIE €HEprii Ha MacaKupo-KIJIOMETp, HIXK
IPOMAJCHKUM TPAHCIOPT, i BUpoOmsaTy Brpuui Oinbme CO? ma nacaxwupa. Jlmme
MOJIITUKA CKOPOUEHHS aBTOMOOUTFHUX TMOI3/I0K 3MEHIITUTh 3a0pyIHEHHSI, PU3UKH JIJISI
3M0pOB's Ta T00albHI BUKUAWM TApHUKOBUX Ta3iB. HeoOXximHuil mepexix 0
KOJIEKTUBHOTO TPOMAJICHKOTO0 TPAHCHOPTY Ta aKTHUBHOI MOOIIBHOCTI, SIKOTO MOYKHA
JOCSITTU 32 KOPOTIIHMIA MPOMIKOK 4Yacy.

3 kinug 2019 poky mangemis COVID-19 mana Benuye3Huil BIUIMB Ha
MOOUIBHICTh. 3a3HAUYMMO, 1110 TIEPIIIOTO MOTIISY MAEMO:

- CHCTEMHU TPOMAJICBKOTO TpaHCHopTy BTpaTuiau 10 80% mnacakupiB yepes
KapaHTHHHI 3aX0Jld Ta BTPATY JOBIpH A0 TPOMAJCHKOTO TPAHCHOPTY SIK OE3MEYHOTO
CEepeIOBHIIIA, 1110 MPU3BEIIO 10 3pOCTAHHS MPUBATHOTO TPAHCIIOPTY;

- TMOBEIIHKOBI 3MIHHM, CHPUYMHEH] TMaHJIEMI€I0, TPHU3BEIU [0 MOSBU
TUCTaHUIAHUX (opM poOoTuM B meBHUX cdepax 1 mpodecisx, 10 BIUIMHYJIO Ha
oreparlii Ta NacaKUpPOMOTOKH;

- TMaHJIeMis MOTJIa BIUIMHYTH Ha PO3POCTAHHS MICT 4Yepe3 3MiHy 3BUYOK,
HaIIPUKIIJ1, KOJIH JIFOJIH IePeiKKAOTh Jaji BiJl IICHTPIB MICT;

- Opak JepXaBHUX KOIITIB Ha (piHAHCYBaHHS TPOMAJCHKOTO TPAHCIIOPTY
4yepe3 CBITOBY EKOHOMIYHY KpHU3Y.

HesBaxaroun Ha pyiHIBHI BTpatd, crpuunHeHi nanaemietro COVID-19, ta
cTurmMatm3amito 3 Ooky ypsmiB 1 3MI, cektop TpOMaAChKOTO TPAHCIOPTY
3ITUIIAETHCS KPUTUYHO BAXKJIMBOKO MOCTYTOIO JJIS MICT, OCOOJIMBO JUTsI BPa3IMBUX
BEPCTB HACETICHHS Ta MPAIiBHUKIB XUTTEBO BAXIJIUBHUX TaTy3ei.
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[Tangemis sickpaBO BKa3ayia CyCHIJILCTBY Ha HOBI MEXaH13MU IIOJI0 CKOPOUYESHHS
TPAHCIIOPTHUX TE€PEeBE3€Hb, OCOOJMBO Ha TIPOMAJCHKUX MACAKHUPCHKUX U
IHANBITyIbHUX TIEPEMIIIEHHAX TPOMAASH. bBigbIIicTh POOOTOMABIB 1 CHOTOIHI
JO3BOJISIIOTh  CBOIM ~ MpAIliBHUKAM OOMEXEHO MpalloBaTH AMCTAHIIAHO, IO
3a0IIa)Ky€ HE JUIIEe KOMITH MpAalliBHUKIB Ha TEPEMILICHHs, aje W He 30UIblIye
nacaxuporoToku. Kpusa takox BIIKpUBA€E epe ypsaaMu MOXKIIMBOCTI BXXUTHU 3aX0/11B
1 3MEHIIMTH BHUKHIM BYIJICLIO, IMOB'A3aHI 3 TPAHCIOPTOM. Xoya JIOKAAyHH Ta
JTUCTaHIIIHa po0oTa 3MEHIIINA TOTPeOy B MEepPECyBaHHI, MICBKUN MPOCTIp MOXKe OyTH
NIEPEPO3NOAICHUNA ISl TIOKPAILIEHHS! CUCTEM T'POMAJICBKOTO TPAHCIOPTY Ta CTBOPEHHS
1HPACTPYKTYPH [T BEIOCUIIETHOTO Ta MIIIOX1THOTO PYXY Y TEILTy MOPY POKY.

3arabHOMICHKI BUKJIUKA — ypOaHizallis. 3pOCTaHHS MICT O3Ha4ya€ JI0AaTKOBI
notpeOM B MOOLIBHOCTI Ta HABaHTAXEHHS Ha TPaHCHOPTHY Mepexy. BomHouac,
PO3pOCTaHHsI MICT BHACIIOK HEe(DEKTUBHOTO YIIPABIIIHHS 3€MEIbHUMHU pecypcaMu Ta
3aJIeKHICTh BIJ] MPHUBATHOTO ABTOTPAHCIOPTY € CEpUO3HOI0 MpodiemMoro. Jlume
IHTErPOBaHI MIAXOIU 0 3€MJIEKOPUCTYBaHHS Ta TPAHCIIOPTHOIO IIAHYBAaHHS MOXYTb
JIOTIOMOTTH JOCSITTH METHU CTBOPEHHSI CTAJINX, 3J0POBUX Ta IHKITIO3UBHUX MICT.

Jliteparypa

1. IMacaxupcbki nepese3enHsa : HaBuansauii nmocionuk / C.I. bonnapes, 1.O.
Komocox K.: I{IT KomnpinT. 2023. — 492 c.

2. Chadda, H. S., and McGee, H. W. (1984). Pedestrian safety through work
zones: Guidelines (American Society of Civil Engineers, New York). Journal of
Transportation Engineering, 109(6).

3. Hancock, P. A., Oran-Gilad, T., and Thom, D. R. (2005). Human factors in
motorcycle collisions. In I. Noy and W. Karwowski (eds.), Handbook of human
factors in litigation (pp. 18-1-18-20). Boca Raton, FL: CRC Press.
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ACIHHEKTH JIOTTICTHUYHOTI'O YIIPABJITHHA TPAHCIIOPTOM IIPHU
MI’KHAPOJIHUX ITEPEBE3EHHAX

Tpuxo3 Anina CepriiBHa, cTyneHTKa
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmysanus Ykpainu
trikozalina22@gmail.com

[TinBuiieHHS e(PEeKTUBHOCTI (PYHKIIOHYBAHHS TPAHCIIOPTHOI CUCTEMHU TOJIATAE
y CTBOPEHHI y3arajbHEHOI0 MOKAa3HHMKA, IKUH BU3HAYA€ KUIbKICHO (YHKIIIT CUCTEMHU
3 Oaratbma (hakTOpamu, sIKI MOKHA B3SITH 32 €TAJIOH Ta MOPIBHATH KOKEH OKPEMUH 1
KOMILJIEKCHUM TapaMeTpOM TPAHCIOPTHOI cucTeMHu. [Ipu 1bOMy KOXEH 3 LHX
napameTpiB Ma€ CBii 0COOIMBUI 3MICT 1 BIATIOBIIHY PO3MIPHICTb.

Hamu 3anmponoHOBaHO METOAWYHMM MIAX1A JJisi BU3HAYEHHS HOPMATUBHUX
OIIIHOYHUX 3HAYCHb CHUCTEMH 3a €IWHHM, KUIBKICHUM 1 YHIBEpCaJbHUM METOJIOM
OIIHKM CTaHy MOKa3HUWKa SIK a0COJIIOTHOTO 1 BIAHOCHOTO. OTXKeE, OLIHUTH SKICTh
CTaHy TPAHCIOPTHOI CUCTEMHU B LILIOMY MOXKHA JIMIIIE 32 JIOTIOMOTOI0 KOMIUIEKCHOTO

% HaykoBnii kepiBHHK — Bormapes Cepriif IBAHOBHY K.T.H., IOIIEHT
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IHTErpajJbHOTO MOKA3HUKA — CEPEIHbO-KBAIPATUYHOTO BIIXUJICHHS 3 YCIX BIIXUJIEHb
OKpEMUX MOKa3HHUKIB IIJISTXOM 31CTaBICHHS.

PesynapTatn  mOCHIIKEHHS  MIOJ0  HAyKOBOI  KOHIIEMIIi  JIOTICTUYHOL
iHboOpMaIIiHOT CHUCTEMH YIOPABIIHHA TPAHCIOPTOM JUIA ONTHUMI3aIii #Horo
(GYyHKIIIOHYBaHHS B MI>KHapOJHOMY TPAHCIIOPTHOMY CIIOJIY4Y€HHI, JAIOTh MOKIIUBICTh
copMyBaTH TaKi OCHOBHI pEKOMEH/IALIIi:

1. Tlpouec (yHKIIOHYBaHHS TPAHCIOPTHOTO KOMIUIEKCY B MDKHAPOIHOMY
CIOJIyYCHH]  XapaKTEPU3YEThCS  BEJIMKOK  CKJIQJAHICTIO, BUKIIOYHO BHUCOKUM
JTWHAMI3MOM SIK MOTpPeO, TakK 1 YNPaBIIHCHKHUX pilleHb. Po3pobieHuit MeToMUYHUMA
CUCTEMHO-1€papXIYHOTO MiJX1J MOXE J03BOJUTH BHU3HAYUTH OCHOBHI MpoOJIeMHU
PO3BUTKY POOOTH CUCTEMU TPAHCIIOPTY.

2. 3ampornoHOBaHUN KOMIUICKCHUN MIIX1] MOXKEe MaTu €()EKTUBHE BTIJICHHS B
eJIEeMEHTaX CMCTEMHOTO aHaii3y il JiorictuuHoi KoHuernii. [IpormonoBanuii B poOoTi
METOJI KEPYIOUHMX MOJENE A03BOJIUTh MOJO0JIATA TPYAHOUI, NMOB'A3aH1 31 3HAYHUMU
o0cAaraMy 00YMCITIOBAIBHUX POOIT.

3. Crnuparounch Ha TPOBEACHI JOCHIIKEHHsS, Cc()OpMyIpOBaHI OKpemi
€JIEMEHTH OpraHI3alliHOi €IHOCTI TPAHCHOPTHOI CHUCTEMH, HaJaHa OI[IHKA PIBHS
3a0€3MeYeHOCT] MOCIyraMyd BAHTAKHOTO TPAHCIOPTY Ta MiJBEAEHO MiJACYMOK PO
HOro 3pocTarouy poJib B YMOBax PO3BUTKY MIXKHAPOJHUX €KOHOMIYHUX 1 HAYKOBO-
TEXHIYHUX 3aB’sI3KiB. BCTaHOBIEHO, IO y B3a€MO3B'sI3KaxX PI3HUX BUIIB TPAHCHOPTY
€ 3HAYH1 pe3epBH JIs1 yIOCKOHAJIEHHSI METO1B ONTUMI3allii i yIpaBIiHHS,

4. Y BuKOHaHIA HaMu poOOTI CchOPMYIHOBAHI METOJUYHI MPUHIUITHN
pO3B’s3aHHSl MPAKTHUUYHMUX 3a7ad 3 ONTUMI3aIli ¥ ympaBiiHHS (YHKIIIOHYBaHHS
TPAHCIIOPTY Ha MIXKHAPOJHMX JIHISIX CIOJIYYEHHS, Ha OCHOBI SIKHMX: 3allpOIIOHOBaHI
3aX0AM  IIOJI0  BJOCKOHAJIEHHS  METOMIB  ONTUMIZaIlii  (yHKIIOHYBaHHSA
aBTOTPAHCIIOPTY; OOTPYHTOBaHI KPHUTEpii OIIHKK CTaHy W ontuMmizaiii poOoTu
PYXOMOTro CKJIaay MpU B3a€MO/Ii PI3HUX BUAIB TPAHCIOPTY MPH TPAaHCHOPTYBAHHS
arpornpoayKIlii; po3po0JeHO aaroOpuTM KOMIUIEKCHOI OIIHKK ONTHUMI3aIii podoTu
TPAHCTIOPTY MPHU MIKHAPOIHUX TTEPEBE3CHHSAX;

5. PosrasHyTi B pOoOOTI OO'€KTHBHI NEpPEeIyMOBH CKIIAJAlOTh BUXIJIHHMA
(GyHAaMEHT TOIIMPEHHs JIOTICTUYHOI KOHIeNIii B cdepax BUPOOHHULTBA 1 00iry
arpornpoayKIIlii.

6. Pe3ynbraTé aHamizy JOTICTUYHHMX JIAHIIOTIB MpPU nepeBe3eHHi BAaHTaXIB Y
MDKXHApOJAHOMY CIIOJIy4E€HHI MMOKa3yI0Th, 110 cmyaum NOB’sA3aHa 3 BUKOPUCTAHHSAM
TPAHCIIOPTY, OO'€EKTUBHO BUMAarae CTBOPEHHS 1 TEPMIHOBOIO BIPOBAKEHHS
IPUHLIMIIOBO HOBOi HAayKOBO OOIPYHTOBAHOI CHCTEMHU CTPATEriYHOTO YMPaBIiHHS
BaHTaXOMOTOKAMHU, 3aCHOBAHOI Ha JIOTICTUYHUX MPUHLIUIAX PYXy arpOnpOAYKIIii.

Jliteparypa
1. Owmenbuenko, O. JI. CrTBOpeHHS JIOTICTUYHOI CHUCTEMH KepyBaHHS
BAaHTAXOMOTOKAMU Ha 3alli3HUYHOMY TpaHcropTi: 30. Hayk. mp. JAETVYT. Cep.
TpancnoptHi cucremu 1 TexHodzorii. O. [. Omenbuenko,C. O. Aprem-uyk // - 2007. -
Bum. 12. - C. 141-145.
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OIIEPATUBHE YIIPABJIIHHA TPAHCIIOPTOM IIPHN
MI’KHAPOJIHUX ITEPEBE3EHHAX

Paniona JImurpo CepriiioBuy, cTygest?
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanusa Yxpainu
radiola.dima@gmail.com

Psan npoGiieM, sIKI BUHUKAIOTh y 0ararbox OpraHizalliii, 10 BUKOPUCTOBYIOTh
pi3HI BUAM TPAHCIOPTY 1 3aCTOCYBAHHS HAWMaHUX TPAHCIOPTHUX 3aco0IB MpuU
BUKOHAHHI MI’KHApOJIHUX aBTOMOOUIbHUX niepeBe3eHb (MAII) B HanpsiMKy YkpaiHa —
€C € 3HauHI TPAHCIOPTHI BUTPATHU, HEOOIPYHTOBAHI 1 HAJHOPMATUBHI MPOCTOI Ha
MUTHHUX TPOMYCKHUX MYHKTax, HE BIANOBIAAE CHOTOAHINIHIM PUHKOBUM BHUMOTraM
piBEHb Oprasizailii Ta KOHTPOJIO YIpaBJIiHHS MEPEBE3CHHSMH, HEJIOCTATHS SIKICTH
NIOCJIYT, IO HAJAKThCS.

Jlo BupilIeHHs BUINIEBKa3aHUX MpoOJieM, HA HaIly AYMKY, MOKHa BiJHECTH
HACTYTHI IUISAXU: PO3poOKa peKOMEH Al 3 opraHizalli e(eKTUBHOTO ONIEPaTUBHOTO
ynpasiiaHs npouecy MAIL npuitHATTS ynpaBIiHCHKUX PIIICHb B PEXKUMI PEATbHOTO
4acy; CTBOPEHHS KOHKYPEHTOCIPOMOXHHX MEpPEeIyMOB ydacTi B MEPEBIZHOMY
mpoiieci  BITYM3HSHUMM TI€PEBI3HMKAMH; BUKOPUCTAaHHS METOAIB 1 3aco0iB
IHTEJIEKTYalbHUX TPAHCIOPTHUX CHUCTEM IO BCbOMY CIIEKTPY OINEPATUBHOIO
ynpasiiaas MAIL

OnepatuBHe ymnpaBiiHHs Ha MAII nepenbavae BUpilIEHHS BCIX MOTOYHHUX
MUTaHb, MOB'SI3aHUX 3 JISJIBHICTIO NEPEBE3eHb BAHTAXKIB. MeToro € 3abe3neueHHs
0e3nepeOiiftHOl, PUTMIYHOI 1 Y3rOJKeHO1 poOOTH Ha BCIX JIAaHKax JaHIra J0CTaBKU
BAaHTaXIB.

VY naniit poOOTI 3aPONOHOBAHMIN 1 BIPOBAIKEHUN B CTPYKTYPY ONEPATUBHOTO
YOpaBIIHHS OJWH 3 HOBITHIX TEXHOJOTIYHUX 1H(POPMAIIMHUX PINIEHb, a CcaMme
3arpoBa/keHHs cucteMu «FMSy» Ha pyxoMomy ckiaji, sSika J03BOJIMIIA OTPUMYBATH

* Haykoswii xepiBauK — bonnapes Cepriii IBAHOBHY K.T.H., JOIEHT
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JeTajbHy 1H(POPMAIliI0 PO CIOKKUBAHHS MMAJIUBA PYXOMHUM CKJIaJ0M, (DIKCyBaTH 4ac 1
00CATH 3aMpaBoK MMaJMBa TOIIIO.

Oco6muBy yBary B poOOTI BITHECEHO 1O E€KOHOMIYHOI CTOPOHH MPOOIEMH
Bubopy PC mst MAII, sika TicHO moB's3aHa 3 BUTpaTaMu Ha ix npuaOanus. LliHa Ha
CTapuil PyXOMHU CKJIaJ Majo 3aJIeKUTh BIJl MAapKud 1 BU3HAYAETHCS B OCHOBHOMY
TEepMiHOM cityxk0u (puc. 1).

[lina PC, tuc. eBpo

| | |
2 4 6 8 10
Ctpok ciy»k0u, poKiB

Puc. 1. 3aneskHicTb WiHM BAHTAKHUX AaBTOMOOLTIB BiJl TEPMIHY iX CIyXKOH
(3a cepeAHBOCTATUCTUYHUMHU JAHUMHM BJACHUX AocaixxkeHb — MAN, DAF i
Scania)

BianoBinaneHicTh BUOOPY Y€pe3 BUCOKI LIHM Ha BAaHTAXIBKU JOCHUTH BEJIMKA.
OnuH 13 NUISIXIB BHUPIMICHHS II€l MpoOieMu  po3poOka KpUTEpiro e(PEeKTUBHOCTI
BHOOPY TPaAHCIOPTY 3 METOK BHUKIIOYEHHS CBIJOMO HE3aJO0BUILHUX BapiaHTIB 1
3BY>K€HHS 00JIaCTl MOUITYKY HaWKpamux pimieHb. B sKocTi KpuTepito ePpeKTUBHOCTI
MAII BuxopuctoByBaHuUX nisi iX 3aiiicHeHHs PC Mo)XXHa BHKOPHUCTOBYBATU
npuOyTOK. 3a IHIIMX PIBHUX YMOB OYEBHUIHO, 10 YAM BHUIIE 3aTaJIbHUM MTPOOIT, TUM
Outbni puOyTOK. OPiEHTYIOUUCH HA ITI0 IEPCIEKTUBY, MATUMEMO OOMEKEHHS /10
noctaBiieHoi 3agauvi. I[Ipu Bubopi pyxomoro ckiamy it MAITL HeoOxigHO
KepyBaTHUCs TIEPII 3a BCE KIJIbKOMA KPUTEPISIMU, IO JTI03BOJISIE ONTUMAIBHO OI[IHUTH
poOOTYy TpaHCTIOPTY MPU KOHKPETHUX YMOBAX eKCILTyaTarlii.

Jlireparypa

1. bornmapes, C. 1. VYmpaBiiHHS SKICTIO aBTOMOOUIBHMX TIE€PEBE3EHbD:
HaBuasibHUM nocioHuk /C. . bongapes. , K.: KomnpinT, 2019 512 c.

2. bonpmapes, C. 1. JlorictTuuHi acnekTH yHpaBlliHHS aBTOTPAHCIOPTOM IPHU
MDKHApOJIHUX aBTONEpeBe3eHHsIX: 30ipHUK Te3 momnoBiaeil. [I Mixxnapoana HayKoBoO-
nmpakTUYHa KOHGeEpeHIliss «ABTOMOOITEHUN TpaHCHOpT Ta iHppacTpykTypa» / C. 1.
bounapes. 2019. — C. 63-66.

3. Opranizaitiss MbKHapOJJHUX aBTOMOOUTEHUX TIEpeBE3eHb BaHTaXIB [Tekcr] :
Hap4. nocionuk / H.B. ITonomaprona, T.B. Bonkosa, H.M. [ToHomapbroBa Ta iH.; mij
pen. H.B. I[TonomaproBa. — X.:XHAY, 2014. — 180 c.

4. Zagurskiy, O.M. Food supply transport and logistics system organizations:
Machinery & Energetics // O.M. Zagurskiy & T. S. Zhurakovska. 2021, v. 12(4), - P.
53-59.
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CEKIIA
TPAHCIIOPTHI TEXHOJIOTTI TA CHCTEMH

VJIK: 631.356.2:633.63 o )
VJAOCKOHAJIEHHSI TPAJIMLIHOT TEXHOJIOTTi
TPAHCIIOPTHOT'O 3ABE3NEYEHHSI 3BUPAHHSI LIYKPOBHX BYPSIKIB

JAbomin OsiekcaHap AHATOJMIMOBHY, [I. TIC/I. H., TOLUECHT
Inbenko Jliana BikTopiBHa, MaricTpaHTka
Hayionanenuii ynieepcumem oiopecypcis i npupoookopucmyeanusa Yxpainu
domin@nubip.edu.ua

Tpagumiiina  NOTOKOBA ~ TEXHOJOTIS  TPAaHCHOPTHOIO  3a0e3MEYEHHs
TEXHOJIOTIYHOTO Tpolecy 30MpaHHA LYKPOBUX OYpsKIB BKE JaBHO MOTpedye
CYTTEBOTO BJOCKOHAJICHHA. 3 METOIO MiJABUIICHHS €(EeKTUBHOCTI I[LOTO MPOIECY Ta
OJIHOYaCHOTO  3MEHILIEHHS  HEraTMBHUX  HACHIJKIB  OCTaHHIM  4acoM Y
CUIBCBKOTOCIIOAAPChKE BUPOOHUIITBO  BIPOBAKYIOTHCS CydYacHI TPaHCHOPTHI
TEXHOJIOT1i 3 BUKOPUCTAHHSAM CYMICHUX KOMIIEHCYIOUUX MPUCTPOIB MK KOMOAITHOM 1
TPaHCIOPTHUM 3acO00M. 30KpeMa, HaOUIbII NOMKUPEHUMU € HACTYIIHI:

® TEXHOJIOT1sI IEPEBAIKY 3 BUKOPUCTAHHSIM IIPUYEIiB-OyYHKEPiB-HAKOTTUIYBAayiB,
1110 arperaTyrThes 3 TPAKTOPaMUu;

® TEXHOJIOT1s 31 3MIHHUMU Ky30BaMH B MYJbTHII(TOBUX CHCTEMAX.

® TEXHOJIOT1s 3 BUKOPUCTAHHSAM 3MIHHUX MPUYEiB-CAMOCKH/IIB.

Buxoasuu 3 aHamizy ICHYIOUMX JIOCHIIKEHb Ta HE3AJEKHUX PO3PaxXyHKIB,
HalOUTbII €EKTUBHOIO 3 HABEJECHUX BUIIEC TEXHOJIOTIH BUAAETHCS OCTAHHS, a CaMe
BUKOPUCTAHHA  B3a€EMO3aMIHHOTO  CaMOCKHJHOTO  HamiBnpuuena (puc. 1),
IHTETPOBAHOTO 3 TATAueM, SIK 1HTEPONEepa0dETHbHOT0 KOMIIEHCYIOYOTO MPUCTPOIO0 MIXK
KOMOaifHOM Ta aBTOTPAaHCIIOPTHUM 3aCO00M.

Xoya I TEXHOJOTIS € OUThbIl e(pEeKTUBHOI, HIXK 1HII TEXHOJIOTIi, 3rajaHi
BHIIIC, BOHA TAKOX Ma€ CyTTEBI HEJIOIIKH.

. ws"ﬁawv‘. )
[0 D l‘
=

Puc. 1. 3MinHMii HanIBIPUYin B arperari 3 TPAKTOPOM
PosrnsieMo ix peranpHime. [lepmum CyTTeBUM HEHOJIKOM € T€, IO IPYHT
3HAQYHO YHIIJIBHIOETBCS TOPIBHSHO 3 MEPEBAHTAXKYyBAIbHUMHU TexHoyorismu. lle
MOB'SI3aHO 3 THUM, IO MEPEKUIHI CAMOCKUIW 00JIalHaHI aBTOMOOUIBHUMHU KOJIECAMH,
MPU3HAYEHUMHU ISl IEPECyBaHHS 0 10pOrax 3 TBEPAUM MOKPUTTAM (IUB. puc. 1).
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JIpyruM HEIOJIKOM € Te, IO TEXHOJOTiS BHMara€ 3HAYHMUX KamiTaJlbHUX
BKJIQJICHb JJIS OCHAILEHHS TAraya MiJKaTHUM Bi3KOM (puc. 2) Uil 34erUieHHS 3
HaIBIIPUYECTIOM.

Puc. 2. TpakTop 3 niikaTHAM BiZKOM

TperiM HeHOMKOM € HEOOXIHICTh MaTh Yy BJIACHOCTI BEJIMKY KUIBKICTh
HamiBOopuuenis abo OpeHIyBaTH iX Ha yac 30upaHHs Bpoxaro. Hampukmiazg, sxio
TPAHCIIOPTHO-TEXHOJIOTTYHMI KOMIUIEKC JUI IEPEBAHTAKyBAJIbHOI TEXHIKHU CKJIAJIAETHCSI
3 TPbOX MPUYEITiB-OyHKEPIB-HAKOIIMYIYBayiB 1 IIECTH 3€PHOBO3IB B arperari 3 TsIraueM, To
JUISL JOCSITHEHHST aHAJIOTIYHUX YMOB 3 BUKOPUCTAHHSM 3MIHHUX HaMiBIIPUYEMIB, TAKHUX SIK
NPS 2150, ix 3Ha100UTHCS aXK JI€B'ATH IITYK.

3 HaBEJEHUX BUIIEC HEMOJIKIB MOXXKHAa 3pOOMTH BHCHOBOK, IO PO3IJISHYTa
TEXHOJIOT ~ BUKOPHCTaHHS  B3a€MO3aMIHHUX  HAIIBIOPUYENIB K  CYMICHOIO
KOMIICHCAIIIHHOTO TPUCTPOI0O MK KOMOAWHOM 1 TpPaKTOpOM TNOTpeOye 3HAYHOIO
BAOCKOHaJIeHHs!. [leprim kpokoM Oyzie 3MEHILEHHS! HETaTUBHOI'O BIUIMBY TEXHOJIOT1T Ha
Ha/IMIpHE YUIUIbHEHHS IPYHTY B TOJi. JIJis 1IbOrO HEOOXIHO pO3pOOUTH 3aXO0H 1100
3MEHIIIEHHSI THUCKYy BAaHTaXIB HA 3a/HI0O BICh CAMOCKHIIHUX HAaiBIPHYEMiB. Takox
JIOIUTHHO PO3POOUTH 3aXOJM IIMOJO 3aMIHM KOJIC TPAKTOPHUX BI3KIB HA CIIEIaIbHI
KOJIECA HU3bKOTO TUCKY, SIKI HE MalOTh TAKOT0 3ryOHOr0 BIUTMBY Ha MIOBEPXHIO IOJISL.

Jliteparypa
1. Ivomin O. A., 3arypcekuit O. M. BanTtaxHi mepeBe3eHHs : HaBY. 1MOCIO0.
Kwuis, 2020. 608 c.
2. Ovomin O.A., 3arypcekuii O.M. TpaHCHOpTHI TEXHOJOrIi B arpapHOMYy
BupoOHHLTBI: HaBuansHuit nociOuuk. Kuis: ®OII Amunncekuii O.B., 2021. 465.

YJIK: 629.366:631.559
MOJIEJI CUCTEM MACOBOI'O OBCJIYI'OBYBAHHS B
TEXHOJIOI'TYHHUX NIEPEBE3EHHAX BPOKAIO
CUIBCBKOI'OCITIOJAPCBKHUX KYJIBTYP

JAbomin OuiekcaHap AHATOJIHOBHUY, J. TIE/. H., JOIIECHT
Kapnuna Cepriii BikropoBuu, marictpant
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
domin@nubip.edu.ua

[Ipy BUKOHAHHI TEXHOJIOTTYHHUX MEPEBE3EHb CLILCHKOTOCIIOIAPCHKOI MPOIYKIIIi B
POCIIMHHMLITBI  JIy’)K€ B@KJMBO BPAaxOBYBATH OCOOJMBOCTI CHCTEMH MacOBOTO
00CITyrOByBaHHS Ha MPUIMAaIbHUX IMyHKTAX BPOKAIO CLIBCHKOTOCHIOJAPCHKUX KYJIBTYD,
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30MpaHHs SKUX BHUMAarae Iy>Ke CTUCIUX TepMiHiB. Lle 3epHOBI KOIOCOBI KyJabTypu
(o3uMa Ta sipa MIIEHUI, )KUTO, IPOCO, SUMIHB 1 T. 1H.) 1 MPOCAMHI KyJIbTypH, OCOOIHBO
IyKpoBi Oypsiku. Hampukiaza, TepMmiH 30MpaHHs 03UMOI MIIICHUIIl CTAHOBUTH Bl CEMH
70 ABaHAAUATA JHIB. ToMy Bech oOcsr 310paHOro 3epHOBOTO 301XKA MOTPIOHO
IPOTATOM IIOTO CTHCJIOrO TEPMIHY JOCTABISATA Ha MPUAMANBHUNA MyHKT, 7€ OyIb sKa
3aTpUMKa TPAHCIIOPTHOTO 3acO0y Ha Yac OUIBIIMKM HIXK MOTPIOHO sl IOro 3BayKyBaHHS
1 BHUBaHTaXEHHs (IPOCTOI B 4Yep3i) MOBHICTIO BUKIIOUaeThes. st 3abesneueHHS
O3Ha4eHOi YMOBH TEpe]l TUM SIK 0OpaTh TEXHOJIOTIIO TPAaHCIOPTHOTO 3a0e3MEUCHHs
30MpalIbHUX MAIlIMH, MOTPIOHO YITKO MPOPaxyBaTH Y 3aJI0BOJIbHSIE 0OpaHa TEXHOJIOTISA
00CIIyrOBYBaHHSI TPAHCIIOPTHUX 3ac00iB, 110 MOCTIHHO HAIXOAATH O MPUHMAIILHUX
MYHKTIB, YU JOTPUMYETHCS HEOOXiHA YyMOBa YHHUKHEHHS 3alBUX 3aTPUMOK 1 TUM
oI 6€3 CTBOPEHHS uepr. /[ Toro, mo0 BUPIIIMTY 1IEH BaKJIMBUMA OpraHi3aIliiiHIMA
acIeKkT MOoTpiOHO 03HAHOMHUTHCH 3 BUIAMH MOJIENIEI CUCTEM MAacOBOI'0 0OCITyTOBYBaHHI,
oOpaTi 3 HUX Ty fKa J€ y JaHUX YMOBax 1 OBOJIOJITH METOAMKOI0 MpPOPaxXyHKY
OCHOBHMX TIOKa3HMKIB OO0paHOi cucTeMu sKi Oe3lmocepeHbO BIUIMBAIOTH Ha i
HACUYEHICTb.

Moneni MacoBOro 00CIyroByBaHHs pPO3paxoOBYIOTh ONTHUMAJIbHY KUIBKICT TOUOK
0OCITyrOBYBaHHsI KJII€EHTIB/3aMOBJIEHb (CEepBEpIB) A MiHiMizalii O13Hec-BuTpart. [lpu
IbOMY BpPaXOBY€TbCS CEPEHsI IIBUIKICTh HAIXOJKEHHS 3aMOBJICHb, CEPEIHIN PIBEHb
0OCITyrOBYBaHHs, BapTICTh OUIKYBaHHS 3aMOBJIEHb (HE3aJJ0BOJICHICTh BUMOT) 1 BUTpaTH
Ha YTPUMAaHHA TOYOK OOCIyrOBYBaHHSI TPAHCIIOPTHHUX 3aco0iB. Mozenb ynpaBiiHHA
yepraMyd BpaxOBY€ HE TUIbKM KIIFOYOBI MOKA3HUKH €(EKTUBHOCTI, TaKl SK JOBKHHA
Yepru, 4ac 0OCIyrOBYBaHHS Ta Yac OYIKYBaHHS, aje i 1 IMOBIPHICTh BUHUKHEHHSI Oy /Ib-
K01 3aTpuMKd. Jlesiki TUIM 3ajad yHpaBIiHHS YepraMd BKIIOYAIOTh BHU3HAUYCHHS
BIZITIOBITHOI KUJTBKOCTI OO'€KTIB  OOCIYyrOBYBaHHSI JIJIsi 3a/I0BOJICHHS OYiKYBaHOTO
MOTIUTY, & TAKOXK €PEKTUBHOCTI Ta KUIBKOCTI TOYOK OJTHOYACHOT'O 0OCITYrOBYBaHHS, 1O
noTpiOHO 32 HEOOXIAHOCTI OOMaAHAaTH s €PEKTUBHOrO  (PyHKIIOHYBaHHS
NpUHRMaIbHUX ITyHKTIB BPOKal0 CLUILCHKOTOCTIONAPCHKUX KYJIBTYD.

Jliteparypa
1. dvomin O. A., 3arypcekuii O. M. BanTaxHi nepeBe3eHHs : HaBY. MOCIO.
Kwuis, 2020. 608 c.
2. HOwomin O.A., 3arypcekuit O.M. TpaHcmopTHi TEXHOJOTIi B arpapHOMYy
BupoOHuLTBI: HaBuansHuit nociOHuk. Kuis: ®OII Amunncekuii O.B., 2021. 465.

V]IK: 631.82:658.78
OCOBJIMBOCTI TPAHCIIOPTYBAHHS TBEPINX MIHEPAJILHUX
JIOGPUB

JAbomin OuiekcaHap AHATOJIIHOBUY, J. I/, H., JOLIEHT
JInxaubkuii ApocaaB MuxosaiioBu4, Marictpant
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
domin@nubip.edu.ua

OCHOBHUMHU TEXHOJIOTIYHUMU BJIACTUBOCTSMU MIHEpPAJIbHUX JOOpPUB €
IIIBHICTh, PO3MIP YaCTUHOK, CHUIKICTh, JUCIEPCHICTD, JIGKKICTh, TITPOCKOIIYHICTD,
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BOJIOTICTb, KOE(ILIEHT TEPTA KOB3aHHS MO PI3HUX MaTepiajiaX, KpUTUYHA IIBUJKICTb,
aaresis, CTIMKICTh 0 3CYBY Ta po3puBY. TpaHCHOPTYBAaHHS TBEPAUX MiHEpaIbHHUX
TOOpUB € HEBII'€EMHOK YaCTHHOK OJHOTO 3 HaWBAXKIMBIIIUX IMPOIECIB Yy
POCIMHHUIITBI - BHECEHHS A00puB. AKICTh camoro no0puBa Ta oOJiaJHAHHS, IO
BUKOPUCTOBYETHCS JIJII HOTO TPAHCIIOPTYBAHHS 1 BHECEHHS, BU3HAYAIOTh SKICHI Ta
KUTBKICHI TTIOKa3HUKH BPOXKAMHOCTI CIJIbCHKOTOCIIOAAPCHKUX KYJIBTYP.

Ha Benukux gepmax HEBUT1AHO BHOCHTH TBEPJI MiHEpAJIbHI 100pHBa BPYUHY.
3a cydyacHMX €(EKTUBHUX TEXHOJIOTIH TMOCTIHHO BIOCKOHAIOETHCS [if0Ya 1
PO3pOOITIOETECS HOBA TEXHIKa ISl TPAHCIIOPTYBaHHS Ta BHeCeHHs MoOpuB. Jleski 3
HUX BHUKOPHUCTOBYIOTHCS JJISI BHECEHHS OPTraHIYHUX PEUOBHH y TIPYHT, iHIN - SIK
3aco0M MexaHi3allii JAJisl OJIETEHHS MPOoIleCy BHECEHHS MiHEpaIbHUX JOOPUB.

W

’

AMO®OC
NP

1152

1000 KIr

Puc. 1. OnnoneraboBuii Oir-oer

[Ipy miaroToBIi A0 BHECEHHS TBEPAUX MIHEPAIBHUX AOOPHUB Jeaalll YacTiIe
BUKOPUCTOBYIOTh BEJIMKI MIIIKK, IO AICTand Ha3By Oir-Oeru (puc. 1). Lle m'ski
crieniajabHi KOHTCHHEPH IS CUITy4YHuX martepiaiis [1].

(bir Oerm) 3HAMNIUIM MIMPOKE 3aCTOCYBaHHS SIK TPAHCIOPTHA yMaKOBKa JIJIst
CUIIKMX MPOAYKTIB XIMIYHOI, OYyJIBENbHOI Ta IHIIUX Tally3ed MPOMHUCIOBOCTI,
30KpemMa MIHEpaJIbHUX JTOOPUB.

Ile cydacHe TpaHcnopTe ynaKkyBaHHS Ma€ HACTyITHI OCHOBHI IepeBaru:

® 103BOJIsIE TpUBaJie 30epiraHHs JOOPHUB Ha BIAKPUTUX MaIaHUYNKAX;

®3MEHIITY€ BUTPATH HA BAHTAXXHO-PO3BAHTAXKYBAJIBLHUX pOOOTaX;

®HE JIONYCKAa€ CYTTEBUX BTpAT JOOPUB Ha BCIX eTamax iX NUISAXY BiJ cTajli
yIaKoBYBaHHs Oir-0era J0 HaJXOXKEHHS HOTO JI0 CIIOKUBAYa,;

® ]a€ MOKJIMBICTb Mi1I0paTH NOTPIOHUH Oir-Oer 3a rabapuTamu i Macoro;

® [IOBHA MEXaHi3allisl BCIX TEXHOJIOTTYHUX OMeparliii MoYWHAIOYU 3 HAIIOBHEHHS
HOJITPOIJICHOBOTO KOHTEWHepa (Oir Oera) TBepaIMMU MiHEpalbHUMHU TOOpHUBAMU i
3aKiHYYIOYH BaHTaXXHO-PO3BAHTAKYBAJIbHUMH POOOTAMH PHC. 2).

HaiiGinpm mommpeHi, SK TpPaHCIOPTHA Tapa IJsi TEPEBE3CHHS TBEPIUX
MIHEpAJIBHUX JOOPHUB, OJHO-, JBOX - 1 YOTHPHOX IeTelbHI Oir-6ern. OOiagHaHHS
NeTJIAMA  JIOCUTh 3py4YHE uepe3 BIACYTHICTh MOTpeOM Yy  cCeliadbHHUX
BaHTa)K03aXBaTHUX MPUCTOCYBAHHSIX. Jist MIPOBEICHHS BaHTAXKHO-
PO3BaHTAXyBaJbHUX POOIT JOCTATHE BUKOPUCTAHHS CTAHIAPTHU30BAHUX KPAHOBUX
MeXxaH13MiB 200 BUJIKOBHX POOOUYMX OpraHiB €JIeKTPOHABAaHTaKyBaua.
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A
Puc. 2. BepxHe 3aBaHTa:keHHs Oir-oOeris
HaiiGinpmoro nmommpeHHs HaOyiu Oir-0eru yMOBHHM 00'€M SIKUX CTaHOBUTH
0,5 — 1,5 m® 3 Ba"Taxkomiaifomuictio 0,5 — 1,5 T [2].
Jliteparypa
1. Aeomin O. A., 3arypcbkuid O. M. BaHTaxxHI nepeBe3eHHs : HaBY. MOCIO.
Kwuis, 2020. 608 c.
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BupoOHuLTBI: HaBuansHuit nociOnuk. Kuis: ®OII Amunncekunii O.B., 2021. 465.
3. Mictkicte Oir OeriB, po3MipH, XapaKTepUCTUKH [HTEpHET Kepeno:
https://takles.com.ua/ua/al82291-vmestimost-big-begov.html
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Hayionanvnuti ynisepcumem biopecypcie i npupoodokopucmyeauns Yxpainu,
e-mail: zagurskiy_oleg@ukr.net

Ha cphoronHi cuctema pyxy TOBapiB Xap4yoBOi Ta MepepoOHOi MPOMHUCIOBOCTI
MMOPAIKOBYIOTBCSL JIBOM Cy4YacHUM KOHIemIlisiM mnepeBe3eHHs — JIT «TodHo B
tepmin» Ta DTD — «Big aBepeit 1o asepeit». ToOTO MOBa MaEThCs PO MOCTAYaAHHS Y
KOHKPETHE Miclie 1 y BU3HAUEHUI Yac, aje Yu JOCTaTHbO I[bOTO MPHU MOCTaYaHHI came
HIBUIKOINCYBHUX XapuoBUX MNpOAyKTiB. HameBHO Hi. AKe JIOTICTMKA PO3MOILTY
IIBUJKOTICYBHUX  Xap4yOBUX  MPOAYKTIB  dYepe3  OOMEXKEeHHs, TOB's3aHl 3
IIBUJIKOTICYBHUMHU XapaKTEPUCTUKAMU, amlpiopi Mae OUIbIl HU3bKY €(EKTUBHICTh HIK
JIOTICTUKA PO3MOJUTY B3araii. XapyoBl NPOAYKTH THUM OUIbII MPUBAOIMBI IS
CHOXHMBAYIB, YUM MEHIIUI TEPMIH MPOUILIOB 3 JaTh X BUPOOHMIITBA. [HaKIIEe Kaxyuw,
JIOJM YacTO BBaXKAIOTh 3a Kpallle «CBDKD» NPOAYKTH HDK <«3ajiekald». 3a TaKux
00CTaBHH 1/1€aIbHAM JIOTICTUYHUM NpuHIMNoM Oyae He «JIT — TouHo B cTpok», a «QP
— MaKCHUMaJIbHO IIBHJIKO» Ha BCIX eTamax MOCTayaHb IIBUAKOICYBHUX XapUyOBHUX
MPOAYKTIB. 3aCTOCOBYIOUM JAHHI MPUHITHI, 3aracy MPOIYKIIii MePEBOISTHCS 3 AKTHUBIB
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y MacUBH 1 BCl 3yCUJIIS 30CEPEIKYIOThCS Ha X CKOPILIOMY MPOCYBAaHHIO IO JAHLIIOTY
JI0 KIHIIEBOTO CIIOXKHMBaya Ta MpoAaxy. TakuM YUHOM, po3Mip 3aracy Ma€ BU3HAYATUCS
TUTBKH TTIOTOYHUMU TTOTpeOaMu KITIEHTIB-PITEHIIEPIB.

KpiM TOro cTOCOBHO MIBHAKOIICYBHUX XapYOBHUX MPOAYKTIB BUKOPUCTOBY€ETHCS
TexHozorii xonogoBux JjaHmoriB «Cold Chainy, mo chokycoBaHa Ha BiICTEXKEHHI
TeMIEpaTypu MPOAYKTy B JorictTuyHoMmy JaHio3i. OctanHs go0pe cebe
3apeKOMEHIyBaja MpHU MepecyBaHHI 3aMOPOKEHUX (0 TeMreparypu Bix Minyc 7°C
1o minyc 18°C) ta rmmboko3amMopokeHHUX (10 TeMIepaTypu Huxde Hixk MiHyc 18°C)
MPOJYKTIB. AJle 3a MOCTaYaHHS CBIKUX, OCTUIJIMX Ta OXOJOJKEHUX TMPOAYKTIB (SK
npaBuio, a0 Ttemmeparypu Bing MiHyc 6°C nmo mimoc 4°C) crocTepekeHHs 3a
TEMIIEpaTypPHUM PEKUMOM HEJIOCTATHBO.

Tomy mist 30UIbIICHHS €(PEKTHUBHOCTI 30€pEeKEHHS SIKOCTI IIBUIKOIICYBHHUX
XapyOBUX MPOAYKTIB MPOTSATOM BChOTO JIAHIIOTA MOCTavyaHb HAaMU MPOIMOHYETHCS Ha
OCHOBI1 KOHIIEIIIi «KOHTPOJIHOBAHOI SKOCTI JIOTICTHKHY, 3alporoHOBaHOi Ban mep
BopcTtom 1 KoiieramMu CTBOPUTH €IMHY IOCTIHO KEpPOBaHY TEMIEPATypHO-YaCOBY
gorictuany cuctemy (ITIKTYJIC).

OcHoBHa i/1€s MOJISITa€ B TOMY, 11100 3aCTOCYBaTH POTAIIiIO 3aMaciB TAKUM YHHOM,
100 TEpMIH MPUAATHOCTI KOXKHOTO MPOAYKTY, IO 3aJIMILIKBCS, HAUKpAIle BiJMOBIIaB
BaplaHTaM TPHUBAJIOCTI TPAHCHOPTYBAHHS, IO 3aJUIIKINCS, 00 3MEHIIUTH BIIXOIU
NPOAYKTY TIJ Yac TPAHCIOPTYBAHHSA 1 3a0€3MEYUTH OJHOPIAHICTH MPOIAYKTY B
KIHIEBOMY IIYHKTI IpoAaxy. /i Iboro NponoHy€eThCsl HACTYITHUM aJITOPUTM:

1. MozaentoeTbest TEpMiH MIPUIATHOCTI IPOIYKTY Ha OCHOBI SIKOT'O ONTHUMI3YEThCS
eQEeKTUBHICTh TMpPOLECY MOCTauaHHsA, W0 JO3BOJIAE JIOTICTUYHUM CHUCTEMaM 1
MEHe[KepaM KOPUTYBaTH 4ac TPAHCIIOPTYBAHHSI MTPOYKTIB, 1110 3AJTUIIUBCS;

2. BimcTexyrooThcs JaHi Mpo Yac 1 TEMIEparypy MNPOAYKTY 3a JOIOMOTOIO,
0€3IpOTOBUX CEHCOpPHHUX cucTeM (iHTeJeKTyanbHO1 ceHcopHoi MiTku RFID a6o
IHTENIEKTYaIbHUX KOHTEHHEpIB), 3 MOMEHTY 30upaHHs a00 BUPOOHMLITBA MPOAYKTY
MPOTATOM BCHOTO JIAHITIOTa MOCTa4aHb BKJIFOYHO JI0 KIHIIEBOTO CIIOKMBAYA,;

3. 3A1iCHIOETHCS. aBTOMAaTUYHUI PO3PAaXyHOK 3MIHM BTPATH TEPMIHY MPUAATHOCTI
IPOAYKTY,

4. Ha ocHoBI iH(popMmallii po ynoao0aHHs CroXKuBavya Ta motpedax y oOcsrax i
OHOBJICHUX JaHUX NP0 TEPMIH MPHUAATHOCTI MPOAYKTY MNPUNMAIOTHCS YNPaBIIHCHKI
PIIIICHHS 10]10:

— BHOOPY CTparerii MocTayaHb: BU3HAUYECHHs YyeproBocti moctadans FIFO (First-
In-First-Out) uu npiopureriB mocrayans PSL (Priority Sequenced Lanes)

—BHOOpY crmocoOy 30epiranHs (TemmepaTypHi PEeXuMH 30epiraHHs TOBapy,
nepeBeICHHsI IPOIYKTIB 13 0XOJIO/PKEHOT0 30epiraHHs y 3aMOPOXKEHE); BUY aKyBaHH:
YH NIepepoOKU MPOIYKTY 3a HEOOX1THOCTI,

— PO3MOITY MapHIPyTiB MOCTAYaHHS: MPOIYKTH 3 OUIBII KOPOTKUM TEPMIH
30epiraHHsl HapaBJISIFOTHCA HA KOPOTILI MapIIPyTH, a MPOIYKTU 3 OLIBII TPUBAIUM
TEpMIHOM 30epiraHHs 3HAXOASAThCS B 3amacax abo BIAMPABISIOTHCS Ha OUIBIN JOBTI
TPaHCIOPTHI MAapPUIPYTH.

3a takoi nooynoBu, moaens [IKTUJIC, Oyae maTtu AB1 BuxiaHi Touku (puc. 1).

3 oHOTO OOKY JIAHITIOT MOCTauyaHb MIBUIKOIICYBHUX XapuOBUX MPOAYKTIB, IO
MOYMHAETHCS 3 ToJIA ((pepMH) Ha SIKUX € TOBAap 3 HAOOPOM NEBHUX XapaKTEPUCTHK
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(SIKICHI XapaKTEpUCTUKW, TEPMIH MPHUIAATHOCTI, OOCAT Ta MiClle 3HAXO/KECHHs),
1H(pOpMALIis PO SIKI HAAXOIUTH O€3MOCEePEHBO YCIM YYaCHUKAM JIAHITIOra TIOCTavaHb.
TeopetnuHo 1e ommcyeThes sIK peecTpaiis Ta oOmiH iHpopmariero (I), 1o
OPOXOIUTH BiJ TMOJISL /IO CIOXKMBaua 4Yepe3 BHUPOOHMKA, MPOAABLS Ta TPAHCIOPTHY
kommasiro (T). 3 iHmoro 60Ky, KIHIIEBHI CIOXHUBAY, III0 CBOIM CITPOMOKHUM TTOTTUTOM
CHUTHAJII3y€ MPOJIABIIIO PO CBOT OaXKaHHS 11010 SKICHUX XapaKTEPUCTUK IPOTYKTY.

Baxanns bakanns
CIIOXKHBaya CIIO)KABaYa
o — — —y

SkicTs T2 Pirrenns mpo SkicTh Ta Pimenns mpo SlkicTh Ta
MPOTHO3YBaH SIKICTh MPOTHO3YBaH SIKICTh MPOTHO3YBaHH

Kinnesnit
MPOIaBeIh

MOJIETFOBaHHS YTOYHCHH: YTOYIHCHHSI
TepMiHY TEPMIHY TEPMiHY
MOUIIATHOCTI NPUIATHOCT1 NPUIATHOCT1

baxxanus Baxkanns
CIIO)KHBaya CIOYKHBaYa

T — TpancnoptHi 3aco6u; | — iHopmartis mpo cta” ToBapy B A0po3i; K — KOHTpoIb sIKOCTI;
[1IT — Bubip ciocoOy makyBaHHs (a0 epepoOku y pasi HeooximgHocTi); 31 — Bubip cmocoly
30epiranss; T 11— TemneparypHO-4acoBUil 1HIUKATOP.

—> inopManis Mi yJaCHHKAMH JTAHIIOTa IOCTAaYaHb;

—> iH(opMallis, 0 BIUTMBAE HA PIIIEHHS 1100 KOHTPOIIO SKOCTI;

----> 1H¢opMallis, 1110 BIUIMBAE Ha PIIICHHS PO MEPEBEACHHS MPOIYKTIB 13 0XO0JIOIKEHOTO
30epiraHHs B 3aMOpo’KeHe, a00 MPo KOPUTYBAaHHS Yacy, 110 3JIMIINBCS Ha TPAHCIIOPTYBaHHS.

Puc. 1 CtpykTypa KOHTPOJbHOBaHOI AKOCTI JiorictTukn B mojaesi IIKTUJIC

Bumoru cnoknBaya nepeiaroThbesl BiJl JIJAaHKH 0 JIAaHKH B JIaHLIO31 MIOCTa4yaHb.
Tomy yci HOro y4yacHMKHM BOJIOJIIOTH 1H(OPMAILII€I0 PO XapaKTEPUCTUKU TOBApY Ta
BUMOTH 3aMOBHUKA. OOMiH 1H(pOpPMAIlIEI0, OTPUMAHOIO Bl TEMIIEPAaTypPHO-4aCOBOTO
inaukaTtopa (TUI), B 3anmpononosaniit Hamu mozeni [IKTYJIC 3nificHioeThCSt B 1BOX
HaNpsSIMKax:

1) Mix y4JacHHKaMH JIaHIIOTa TOCTadaHb (TOBCTI CTpuyiku). Lls iH(popmaris
BIUIMBAE HA PILMIECHHS 3 KOHTPOJIO SKOCTI TOBapy (CTaH Ha KOHKPETHHM MPOMIKOK
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qyacy) Ta pillIeHHs [IOAO0 3arajabHOI JOTICTHKU (TeMMepaTypHI PEeKUMH 30epiraHHs
TOBapy, HEOOXITHI 00CITH Ta MICIIS TOCTAYaHb);

2) y caMHMX YYaCHHKIB JIaHIIOra mocTayaHb (TOHKI cTpuiku). La iHbopmarris
BIUTMBAE Ha PIMICHHS IIOAO KOHTPOIIO SKOCTI (CYyLUIbHI JiHII) Ta MicieBoi abo
JUHAMIYHOT JIOTICTUKM (IMyHKTUPHI JiHI]) — Tpadikd Ta TEpPMIHH MOCTayaHb,
NEpEeBEICHHS MPOIYKTIB 13 OXOJIOMKEHOr0 30epiraHHs Ha 3aMOPOXKEHE, IO MOXKeE
3aifcHioBaTrcs Ha KoskHoMY etani [IKTYJIC mBuaKONCyBHUX XapYOBHUX MPOAYKTIB.
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YIAOCKOHAJIEHHSA CUCTEMMU JOCTABKH BAHTAKIB
JAJIIBHUYHUM TPAHCITIOPTOM B IOE€IHAHHI 3 «3EJIEHOIO»
JIOT'ICTHKOIO
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Orap Ouekcanap MuxousaiioBu4, 11.T.H., ipodecop,
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Yxpainucokuu deporcasnuil ynigepcumem 3anisHUYHO20 MPAHCHOPHLY
e-mail: kolyanl890@gmail.com

3aNi3HUYHUN TPAHCTIOPT BiJIIrpac Ba)XJIMBY POJb B MEPEBE3CHI BAHTaXIB Ta
nacaxupiB B YkpaiHi. Jlanuii Bug TpaHCHOpTy MOTpedye IHTerpaiii B
3aX1THOEBPOINENUCHKY  3aJI3HUIIO, OCKUIBKM YKpaiHa T[parHe BCTYNUTH B
€pponeiicbkuii Coro3. Pedhopmu Ha 3aK0OHOJABUOMY, HAYKOBOMY, TEXHOJOTTYHOMY,
TEXHIYHOMY Ta OpraHizaliiiHOMy pIiBHSIX He YHUKHYTH. JlocBig pedopmyBaHHS
3aJII3HUYHOTO TpaHcnopTy B €C CBIAYUTH MPO T€, IO CTBOPEHHS HOBUX POOOYUX
Micib, 3poctanHs BBII kpaiH Ta ckopodyeHHs JepkKaBHOTO (piHAHCYBaHHS Yy
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3QJII3HUYHY Tajy3b B1JIOYBAa€ThCS 3aBISIKU PO3BUTKY OI3HECY Ta KOHKYPEHIli Ha
3aJi3HUYHOMY TpaHcnopTi. KoHKypeHIlis B Cy4acHOMY CBITI O3HA4Ya€ MOSIBY HOBHUX
MiIPUEMCTB, TOOTO 3aTI3HUYHUX KOMMaHiH-TiepeBi3HUKIB. [lle omqHuM 13 BaxIMBUX
¢dakTopiB B 3aXiAHOEBPOIEHCHKIN YaCTHHI CBITY € €KOJIOT1UHICTh NEPEBE3EHb, TOOTO
«3eyeHay Jorictuka. ToMy yJOCKOHAQJIEHHS CHCTEMH JIOCTaBKM  BAHTaXiB
3aJI3HWYHUM TPAHCIOPTOM B YMOBaX KOHKYPEHTHOTO CEpEAOBHUINA IIISTXOM
BpaxyBaHHS HAsBHOCTI KOMIIaHIM-TIEPEBI3HUKIB Ta BU3HAYCHHS palllOHAIbHUX
napameTpiB JIaHIIOra IMOCTa4aHHs BaHTAXIB HA OCHOBI «3€JIE€HOI» JIOTICTHKU €
aKTyaJIbHUM HaYKOBO-TIPUKIIATHUM 3aBJIAHHSIM.

J1ist BUpIIIEHHSI TaHOTO 3aBJAaHHS HEOOX1JHO BUKOHATH HACTYITHE:

- TMPOBECTH aHaJi3 Ji040i TEXHOJOT1l JOCTaBKM BaHTaXIB 3alll3HUYHUM
TPaHCIIOPTOM;

- YIOCKOHAQJIUTU CUCTEMY JOCTAaBKM BAHTAXIB 3aJII3HUYHUM TPAHCIIOPTOM B
YMOBaxX KOHKYPEHTHOTO CEpPEI0OBHIIIA;

- pO3pOOUTH MOJIENIb PO3PAXYHKY palliOHATBLHUX TEXHOJOTIUHHUX MapameTpiB
CHCTEMH JJOCTABKH BaHTaX1B B yMOBaX KOHKYPEHTHOTO CEPEIOBHINA;

- cpopMyBaTH JAHUIOT TIOCTAYaHHS BaHTAXIB HAa OCHOBI €KOJOT1YHOTO
KPUTEPIIO 13 3aCTOCYBAHHIM «3€JEHOD» JIOTICTUKH 32 YYACTIO 3aJI13HULb;

- BHM3HAQUUTH palllOHAJbHI TEXHOJIOTIYHI MapaMeTpu CHUCTEMHU JIOCTaBKH
BaHTaXIB B YMOBaX KOHKYPEHTHOTO CEpPE/IOBHIIIA;

- BU3HAUUTH palliOHaJbHI MapaMeTpu JaHILIOra IMOCTAa4aHHS BaHTAXIB 3a
y4acTIO 3aJII3HUYHOTO TPAHCIIOPTY Ha OCHOBI1 «3€JIEHO1» JIOTICTUKH;

- chopMyBaTH aBTOMATHU30BaHY CHCTEMY pO3paxyHKy IUIaHy I[E€peBE3€Hb
3aJII3HUYHUX KOMITaHIM-TIePEBI3HUKIB.

I[Ipy npomMy 00’€KTOM JOCHDKEHHS € CHCTEMa JIOCTaBKU BaHTaXiB
3aJI3HUYHUM TPAHCIIOPTOM B YMOBaX KOHKYPEHTHOTO CEpeJOBMILA, a MPEeIMETOM
JOCITIJIKEHHS — TEXHOJIOT1s1 JOCTABKUA BaHTAXKIB 3aJ113HUYHUM TPAHCIIOPTOM B YMOBax
KOHKYPEHTHOT'O CepeIOBUIIIA.

AHaJli3 OCHOBHUX MMOKAa3HUKIB POOOTH 3aJII3HUYHOTO TPAHCIIOPTY IMOKA3aB, 110
Bke y 2023 pomi B mopiBHAHHI 3 2022 pokom AT VYkp3ani3Huls NOCTYHOBO
aJanTyeTbCs A0 CHUTyalli y KpaiHl Ta MOKpallye€ OCHOBHI MOKa3HUKU JO PIBHS
JOBOEHHHX, I1I0 € MEPEAYMOBOIO MOSBU y MallOyTHbOMY 3aJlI3HUYHUX KOMITaH1i-
nepeBi3HuKiB. SIKmo mopiBHIOBaTH mokaszHuku 2022 p. ta 2023 p., To B 2023 p.
nepeBe3eHo 148,4 muH T BaHTaxiB, mo Ha 1,5% wmenme, Hix y 2022 p., ane i
MOKAa3HUKU 32 PaXxyHOK TOro, 1o Ha modatky 2022 p. He OyJ0 akTUBHUX OOHOBHX
nid. Skimo aHamizyBaTH MOKA3HHUKHU «3€JIEHOD» JIOTICTUKH, TO BOHHM TMOKa3yIOTh, IO
BUKUAN 3a0pyJAHIOIOUUX PEUOBMH B aTMOC(EpHE TMOBITPS BiJl aBTOTPAHCIOPTY
outbiie y 49 pasziB y TOpiBHSHHI 13 3aii3HUYHUM. [le 0O0yMOBIIO€ TIEpPCIIEKTHUBY
3aCTOCYBaHHS «3€JIEHOT» JIOTICTUKKM B cdepl 3aJi3HMYHOTO Ta IHIIMX BHII
TpaHcnopty [1].

JlocmipkeHHsT 1HQPACTPYKTYPH 1 TEXHOJOT1i pOOOTH 3aKOPAOHHUX KOMITaH1M-
NEPEBI3HUKIB JIO3BOJWIM BU3HAYUTU CTPYKTYpY Ta MOTPIOHUNA CKIIaJl TEXHIYHOIO
OCHAILIEHHS  3aJI3HUYHUX  CTaHIIA  BITYM3HSIHOI  KOMIIaHIi-IEpEeBI3HMKA  Ta
ocobmuBocTi ii (yHKIiOHYyBaHHA. Oprasizamisi JOCTaBKM BaHTaXIB KOMIIAHIEIO-
NEPEeBI3HUKOM TMOBUHHA 31MCHIOBATHCS HAa OCHOBI PO3PAaxOBaHUX palllOHAIBHHUX
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n000BUX IUJIaHIB MEPEBE3€Hb 3 YypaxyBaHHSM 3aMOBJIEHOI BAaHTAXKOBIJIMPABHUKOM
IIBUKOCTI JOCTABKU Ta 3 MOYKJIMBICTIO BIANPABICHHS BaHTAXy MPOTATOM 4-6 1i0. 3a
YMOBH CTBOPEHHS BIJMOBIAHOTO CHPUATIUBOTO 3aKOHOJABYOTO CEPEIOBUINA
3alpONOHOBAHO C(HOPMYBATH CHCTEMY BITUM3HSHUX KOMIIAHINA-TIEPEBI3HUKIB, IO
CYTTEBO TMIABUIIMTh KOHKYPEHIII0O Ha TpPAaHCIOPTHOMY pHUHKY, 3a0e3MeunTh
BaHTA)XOBJIACHUKAM ONTHUMAaJIbHI YMOBHU mepeBe3eHHsa, a A AT VYkpsamizauns —
OTpUMaHHS MPUOYTKY BiJl HATAHHS JOCTYITY 10 iHppacTpykTypH [2,3].

Po3pobieno  OGararokpurtepialibHy — JUHAMIYHY  MOJIeNIb  PO3PaxyHKY
palloOHATBHUX TEXHOJIOTTYHHUX IMapaMeTpiB CUCTEMH JIOCTAaBKM BaHTaXIB B yMOBax
KOHKYPEHTHOTO cepenoBuia. Peamizamis 1mi€i Moziem J03BOJUTH MIHIMI3YBaTH
BUTPATH KOMIIaHIi-MIepEeBI3HUKA HApOCTAIOUMM MIJICYMKOM 3a PO3PaxXyHKOBUMI
nepioj, a TaKoX MiABUIIUTUA THYUYKICTh (J)OPMYBaHHS BapTOCTI JOCTABKH BaHTaXIB.
3MeHIIeHHST Ii€1 BapTOCTI Ui OKPEMHX BAaHTAXKOBIJIMPABHUKIB CIPUATHME
30UTBIIEHHIO KIJIIEHTIB KOMIIAHIi-IEPEBI3HMKA, 1[I0 B CBOK 4YEpry MOKPAIIUTh
KOHKYPEHTHE CEpEeIOBHIIE HA PUHKY BaHTAXHHUX 3aJI3HUYHHUX NEepeBe3eHb. Mozennb
nependadae po3paxyHOK Ha KOXKHY J00Yy pO3pPaxyHKOBOTO TEpIOAy pallioOHaJIbHUX
MapIIpyTiB JOCTaBKM BaHTaXiB, KUIBKOCTEH 3YMUHOK IS TMPHUYCIJICHHS TPYII
BaroHiB 1 TPUBAJIOCTI MPOCTOIO TMOi3/iB Ha 3aJI3HUYHHUX CTaHIISAX (LIl KoMmaHii-
nepeBi3HUKa. Lle 103BoauTh chopmyBaTH €(PEKTUBHY TEXHOJOTIIO (YyHKIIOHYBAaHHS
KOMITaHii-NIepeBi3HUKA, 1110 32a0€3MeYNTh IePEAYMOBH MOIAIBIIOTO 1i pO3BUTKY [3].

@dopMyBaHHS JIAHIIOTAa I[IOCTAYaHHS BAHTAXIB HAa OCHOBI €KOJOTIYHOTO
KPUTEPIIO 13 3aCTOCYBaHHSIM «3€JIEHOD» JIOTICTUKHU 3a Y4acTIO 3aJi3HUIIb 3J1MCHEHO
Ha OCHOBI IOPIBHSHHS OIIHKM INKUVIMBUX BUKHUAIB y JOBKULIS Ha MPHUKIAIL
MEePEeBE3CHHS KOHTEHHEPIB. AHAII3 JIOBIB, 110 HAWOIIBII €KOJOTIYHOIO 3 TOUYKHU 30pPY
BukuAiB CO, y MOpIBHSHHI 3 IHIIUMHU € MYJbTUMOJAJIbHA TEXHOJIOTIS TEPEeBE3CHb
KOHTEHHEPIB 3a y4acTro 3aJi3HuIlb [1].

BuzHaueHHsl paliOHaIbHUX TEXHOJOTIYHUX IMAapaMETPiB CUCTEMHU JIOCTaBKH
BaHTaXIB B YMOBaX KOHKYPEHTHOTO CEpelOBHUINA 3IMCHEHO Ha OCHOBI
3aMpoOINOHOBAaHOI  OaraTOKpuTepiaibHOI ~ JuHaMiuHOi  Mogmeni.  Pesynbratu
MOJICJIIOBAHHSI JIOBEJIM, W0 BapTICTh BAarOHO-KIJIOMETPY KOMIIaHIi-IIepeBI3HUKA
3aJIEKUTh B1Jl IIBUJKOCTI JOCTAaBKH BAaHTAXY, 3a 1HIIMX TEXHOJOTIYHO PIBHUX YMOB
BapTICTh BaroHO-KUIOMETPY IMpU BUKOHaHHI mnepeBe3eHHs AT VYkp3amizHuns 3
ypaxyBaHHSIM IUJIaTH 332 KOPUCTYBAaHHs BarOHaMH y cepelHboMy Bulle y 1,23 pasu, a
BapTICTh BAaroHO-KIJIOMETpPY TpH BHKOHaHHI mepeBe3eHHs AT VYkpszamizawms 06e3
IUIaTH 332 KOPUCTYBAHHS — y cepeAHboMy Ha 35,36% y MOpIBHSHHI 13 KOMIIaHI€l0-
nepeBizHUKOM. HasBHICTh y ckiami AT Ykp3ami3Hulld BEIUKOT KiTbKOCTI HEIIFOYOTO
PYXOMOTO CKJIaJy, MaJOAIsUTbHOI 1HPPACTPYKTYPH Ta BEIMKOTO IITATy MPAIliBHUKIB
OOYyMOBJIIOE PI3HUINI0 Y BAPTOCTI BaroHO-KiTIOMETPiB. TOMYy JOBEIEHO MOKJIUBICTDH
OTPUMaHHS CKOPOYEHHS EKCIUTyaTallliHUX BUTPAT KOMIAHIi-TIepeBi3HUKA Ha PIBHI
9...38% B 3aneXHOCTI BiJ MapuIPyTy MPSIMyBaHHS Ta IIBUJKOCTI JOCTABKH BAaHTAXKY.
Cnix 3a3HAYUTH, 10 TAKUM YUHOM MIATBEPIKEHO HEBIAMOBIIHICTH yMOBaM
KOHKYPEHTHOTO TPaHCIIOPTHOTO pPUHKY cTArHeHHS AT VYkps3amizHulld miaTa 3a
KOPUCTYBaHHS BarOHAMH Y J[iF04OoMy 00Cs131 Ha BiJicTaHi nmepeBe3eHHs moHaa 400 k.

Ha ocHOBI 3anponoHOBaHOi OaraTOKpUTEPIAIbHOI JIMHAMIYHOI MOJENI
pO3paxyHKy IMapaMeTpiB TMEpPEeBE3CHHS BAHTAXIB KOXKHOTO BaHTAXKOBIJIMPaBHUKA
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chOpMOBAHO aBTOMATHU30BaHY CHCTEMY DPO3PAaXyHKY IUIaHy IepeBe3eHb KOMIaHIi-
nepeBizuuka |y Buraal  CIHIP-JJI.  Merogonorito moOyaoBH  €IUHOTO
iHpopMmariiiiHoro cepenosuma «AT VYKp3ami3HUIE — KOMIIaHISI-IEPEBIZHUK
3aCHOBAHO Ha B3a€MOJii aBTOMATHU30BAHUX CHUCTEM YMPABIIHHS TEXHOJOTTYHUMHU
nporecamu ACK BII ¥V3-€ Tta CIIIIP-JIJI i3 po3mmpeHHsM KOMITIEKCY 3a1ad, 10
BUPIIIYIOTHCS K Ha PIBHI CTaHIlli, Tak 1 Ha piBHI (il KOMOaHii-nepeBi3HuKa. B
NEPCIIEKTHUBI 1711 KOMIIaHii-MIepeBI3HUKA KOMIUIEKC YIPABIIHCHKUX 1 TEXHOJOTTYHUX
3aJlad MOKe OyJe pO3AiICHO Ha JiBa pPIBHI — CTpATEeTiyHUM 1 OIepaTUBHUH,
BI/IMOBIHO JI0 SIKUX TOBHWHHI OyTH Cc(GOpPMOBaHI T'OJIOBHHMM ILIEHTP yIpaBJIiHHS Ta
MICIIEBUI IICHTP yIpaBIiHHS piBHA dimii [2,3].

OTxe, BIOPOBAKCHHS «3€JEHUX» TEXHOJOIIM Ta PO3BUTOK KOHKYPEHIT Ha
3aJII3HUYHOMY TPAHCIIOPT1 YKpaiHU HAOJIM3UTh BCTYT Kpainu /10 €Bporeiicbkoro Corosy.
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Globalization considerably expands the economic and financial capabilities of
producers and consumers and leads to an increase in the number of participants in the
transportation process. These factors have a detrimental effect on the efficiency of
transport production: firstly, unproductive delays occur at transshipment points due to
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the necessity of collecting shipments for loading onto transport units; secondly,
conflicts arise within the transport system due to the technological differences
between various transportation modes involved in the multimodal supply chain.

Maritime transport remains the backbone of globalized trade and the
manufacturing supply chain. According to the Review of Maritime Transport
(UNCTAD, 2022), four-fifths volume of the world merchandise trade is carried by
sea. Total volumes grow continually and reached 11 billion tonnes in 2022. Dry bulk
commodities contributed considerably to this growth. In 2022, ships spent a median
time of 24.2 hours in port. Dry bulk carriers spent 2.11 days in port. Inland
distribution, such as railway link, is a vital factor in the performance of global
maritime transportation. Given this, the search for optimal parameters in multimodal
transportation to minimize delivery time is an urgent scientific and applied task of
today [1], [2], [3]. [4], [5], [6], [7]. [8].

The developed simulation model combines discrete-event and agent-based
principles, simulates a supply chain with three transport and technological lines: rail
1, sea, and rail 2, considers various technical and operational parameters such as
planned annual freight flows, transport unit loading rates, delivery speeds along the
routes, the number of service channels, and productivity during freight reloading at
the junction. The model also accounts for the random nature of freight arrivals at the
point of departure, as well as the required fleet size of transport units [1], [9], [10].

Experimentally, the following has been found:

1. In the basic simulation, approximately 40% of the delivery time is spent
waiting for the transport unit to load (8%) and freight being collected up to the
loading rate into the transport unit (33%).

2. The sensitivity experiment of the model determined that of all the variable
technological parameters of the basic model, the difference in the ratio between the
rate of loading of the railway train and the sea vessel has the greatest influence on the
average time of freight delivery.

3.The relationship between the capacity of the vessel (with a constant rate of mass
shipment into the railway train) and the average time of shipment collection to the loading
rate into the vessel, in the event of accidental arrival of freight by rail at the transshipment
terminal, shows a highly approximate linear dependence. In further studies, it is necessary
to explore other ways of delivering goods. For example, using road transport. Especially
for the transportation of other types of goods, such as grain or food.
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onTtuMizamii BaHTaxonoTokiB B MTK mnpu opranizamii MyJIbTHMOJAIBHUX
nepeBe3eHh BaHTaXIB Ha aBTOMOOUIBHOMY, 3alli3HUYHOMY Ta BOJHOMY BHIAax
TPAHCIIOPTY.

3 MpOBEIEHOTO MOCTiIKEeHHS (DYHKIIOHYBaHHS TPAHCIIOPTHOI ramny3i YKpaiHu
OyB 3poOJjeHUl BHCHOBOK TPO HEOOXIMHICTh PO3pOOJIEHHS HOBHX IMiIXOJIB JO
YOPaBITIHHSA OKPEeMHUMH ii eJeMeHTaMH, 30KkpeMa BaHTakonotokamu B MTK. MTK
3a0e3MeuyloTh TEPEBE3CHHS BAaHTAXIB 1 MAacaKUPIB HA PiBHI, SKiM BiAMOBimae
BuMmoram kpaiH €C. Bonu, mopiBHIOIOUM 3 AII0OYUMU B YKpaiHi, HaATO BHUCOKI, 1
nepeadoavyaroTh, 30KpeMa, 100 MPOMyCKHA 3/IaTHICTh aBTOMOOUILHUX JIOPIT OyJia He
MeHiIl, K 20 THC. 0]1./100y npu MiHIMaJIBHOT MBUAKOCTI 120 KM/TOM, a A1 3a113HUIII
— 100 xm/ron. HopmaTuB 17151 IepeTUHY KOPJIOHY JIETKOBHUM aBTOMOO1JIEM CTAHOBUTH
15 xB., mug notariB — 20 XB., 1 BaHTaxkiBOK — 60 xB. lle mocsraerbcs MIIIXOM
CTBOPEHHsI MUIBIOBUX YMOB BaHTaxorepeBe3eHb Mapiipytamu MTK, konu Ha Horo
KOPJOHAaX AII0Th CIPOIIEHI MPaBWIIA 1 TOPSJOK MUTHOTO Ta IHIIKX BUJIIB KOHTPOJIIO 1
o(OpMIICHHS; 3aCTOCOBYIOThCSI MUIBIOBI (3HI’KEH1 Ha 25—-50 %) Tapudu Ha BCl BUAU
nociyr 1 300piB; ICHY€ €IMHUW OpraH yIpaBiiHHS; Ji€ cTaOlUibHa MpaBoBa 0Oa3a;
3a0€e3Me4eHO HAAIMHUI 3aXUCT 1 0e3neKy nacaxupiB 1 BaHTaxiB [1].

AHani3 MaTpu4HOT MOJENI MPEACTABICHHS BAHTAXKHUX TEPEBE3CHH JO3BOJIUB
3pOOMTH BUCHOBKM O TOM, IO BaHTaXHI IEPEBE3CHHS 1 3aCHOBaHA Ha HHX
TPAaHCIOpPTHA 3aJa4a € YaCTKOBMM BHIIQJKOM 3arajibHOi 3ajayl JIiHIHHOTO
nporpamMyBaHHs. 3BEJICHHS BaHTAXXHUX MEPEBE3EHb /0 CUCTEMU JIIHIHHUX PIBHSHb 1
JlajIl 10 MaTPpUYHOTO MPECTaBICHHS MPUITYCKAa€ BUKOPUCTOBYBATH JI0 iX ONMTHUMI3aIlIi
CTaHJapTHI MaTPUYHI METO/IH.

MepexxeBa MOJIeNb TIPEACTABICHHS BAaHTAXHUX MEPEBE3€Hb € OUIbII HaOYHA 1
MPUPOIHA IO BIIHOIICHHIO 10 MATPUYHOI MOJIEI, ajie ICHYIOUHM METOJIA ONTHUMI3aIlii
NepeBEe3CeHh BAHTAXIB Ha I1i€] MOJENl € JIOCUTh CKJIQJHUMH 1 BaKKO ITIIAFOTHCS
dhopmanizari.

Po3po6iena Monens MyTbTUMOAATBHAX BaHTAXHUX TEPEBE3CHh MapIIPyTaMU
MTK koHuenTyanbHO 0a3yeTbCsi Ha MPUHUUIAX NOOYAOBH MaTPUYHO-MEPEXKEBOL
MO/IeJIi IEPEBE3EHHS BAHTAXKIB 3 YPaXyBaHHAM CHEU(IKYU 31HCHEHH MI>KHAPOIHHUX
BaHTOKHUX NepeBe3eHb Mapiipyramu MTK [2].

Mopenb MyJIbTUMOJAIBHUX BaHTAKHUX TIEPEBE3CHHb TOJATAE B JOCTABII

(SIKIITO MOJKJTUBO) BCIX 0OCHTIB { a,a,, ...,a ,...,a" } k-6u0ie BaHTaxy Bij
nocmaqaﬂbHukie{ AVA LA } 10 IXHIX cnoorcusauis {A{, A A
(TakoK, SIKII0 MOXJIMBO), BIATIOBIAHO, B oOcsArax §a,,a, ...,a ,...a_ ¢

[TpuyomMy cymapHi 00CATH 3 KOKHOTO K-6u0y BaHTaxy, 1110 3HAXOAATHCS Y BCIX
nOCMAa4anibHUKIe, MOXKYTh HEe 30iraTucs 13 CyMapHUMH 3aMOBJICHHSIMHU Ha IIi K caMi
BUIM BAaHTaXy y BCIX iXHIX cnoowcusauie. TyT mepiimii HWKHIA IHAEKC | O3HaYae
HOMep TpaHcmopTHoro By3na (TB) y cmucky nocmauanvHuxié Tpu BEPXHBOMY
1HAEKCI pIBHOMY ,,+° ab0 crnoowusauié TpU BEPXHbOMY I1HAEKCI pIBHOMY ~—’, a
NpyTud HWKHINA 1HIeKC K 03HAayae BUJ BaHTaXy, HasBHUU y 3a3HaucHOMYy TB mpu
BEPXHBOMY 1HJIEKC1 PIBHOMY ,, 7, 1 HEOOX1JHUHN B 3a3HaueHOMY TB npu BepxHbOMY
1HAEKC1 piIBHOMY .

MaremaTn4yHO 3aJada BHKOHAHHS MYJIBTUMOAAJIBHUX TMEpEeBe3eHb K BUJIIB
Bantaxy (K=1,r) Big i-ux nyskrie (i=1,m) mocTayaHHs [0 j-ux IyHKTIB

(i=n) .

iixijk,ﬁa; j=ﬁ;k=ﬁ;i¢j
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CROIUCUBAHHA 3BOAUTHCA A0 3HAXOIXKCHHA TaKHUX 00csriB NECPEBE3CHB Xijki , IO
3aJ0BOJIBHAIN 0 TaKUM OOMEKEHHSIM:

s ( ) (1

TOOTO 3araJlbHUi OOCAT BUBE3EHHS 3 KOXKHOTO i-20 TYHKTY NOCMAYAHHS O
yCiX | TYHKTIB cnooxcusanns K-eo BUAy BaHTaXy yciMma | BUJIAaMUA TPaHCIIOPTY
MIOBUHHMIA OyTH He 61J’IBH.I€ o0cary mporo K-2o Buly BaHTaxy & i , SIKHH y HBOTO €;

ZZX.Jk.—a w0 i=1m;kILri# | (2)
j=1 1=l

TOOTO 3araJibHHA 0OCST TOCTABKH JIO KOXKHOTO |-20 MyHKTY CHOXNCUBAHHS 3 YCIX
| MyHKTIB nocmauanns K-o2o Buay BaHTaxy ycima | Bumamu TpchnopTy TIOBUHHUH
OyTH He OinbIIe, HiJK 3gMOBIIEHUI HUM 00CAT IBOTO K-020 BHy BAHTa)Ky

>t <d, ma ( i=1m;j=Ln; I;/:j 3)
k=1 1=1

TOOTO 3araJibHUi 00cCAr TepeBe3eHHsA K BHJIB BaHTaxy ycima | Bugamwu
TPAHCTIOPTY HE TMOBUHHUHN TEPEBHUIIYBAaTH MPOMYCKHUX 3JaTHOCTEH BIAMOBITHIX
TPAHCIIOPTHUX KOMYHIKAIIIH; L

Dot <T mis ( k=Lr)yi# ] (4)
i=L j=1 I=1

TOOTO TEpMiH JOCTaBKH OyAb-IKOTO BaHTaXy K-co BUIYy HE TOBHHHUUN
NEPEBUIILYBaTH, BUBHRUEHOTO yacy 7,

222222 Xy * Gy => min a0 # jupu X =0, (5)
i=L j=1 k=l I=l

TOOTO B IIJIOMY BapTICTh CyMapHHX MO3WTHBHUX TEpeBE3eHb yCiX K BHIIB
BAaHTaXy YCIMa BUJIAMH TPAHCIIOPTY NOBUHHA OYTH MIHIMAJIBHOIO,

€ Xijki , Cijki , liji — 0OCSIT, BapTICTh NIEPEBE3CHHS OJJUHUII Ta Yac J0CTaBKH K-co
BUJY BaHTaXYy |-um BHIIOM TpaHCHOPTY Bif i-20 MyHKTY HOCMAYAHHS IO J-20 TYHKTY
fioro cnooicueanns; dij — TPOIyCKHA 3aTHICTh TPAHCIOPTHOT KOMYHIKAIIi BiJl i-20
MYHKTY HOCMAYAaHHs JI0 J-20 IYHKTY HOTO CHOJICUBAHHSL.

YAOCKOHAIEeHO METOJl 3HAXO/KEHHS ONTUMAJbHUX IUIAHIB IE€PEBE3ECHHS
BaHTaxiB Mapmpytamu MTK, saxuii BpaxoBye He30amaHCOBaHICTh OOCATIB
MepeBE3CeHbh BAaHTAXIB, a TAKOXK J03BOJISE TOAATKOBO JI0 HUX OTPUMYBATH BIJIIOBIIHI
MapLIpyTH TpaHCIOPTYBaHHS BaHTAaXy, a TaKOX METOJ pO3B’si3aHHS 3a4aul
KOMIBOSIKepa MpH 3A1MCHEHH] BAHTAKHUX MEPEBE3EHb Y MIKHAPOJAHOMY CIIOJIYYEHHI,
SKUH TpU BHU3HAUEHHI ONTHMAIBLHOTO MApHIPYTy JOJATKOBO BpPaxoOBYy€ dac
MIPOXO/DKEHHS MUTHUX TMPOLEAYp MPHU MEPETHHE AP KaBHOTO KOPIOHY 1 BUKOHAHHS
BaHTA)KHO-PO3BAHTAXKYBAILHUX POOIT.

Po3pobnena wmeroauka oO'eqHaHHS TpaHCHOPTHOI 1HGpacTpykTypu 10
naneBponeiicbkux MTK Ta TpancnopTHUX cucteM YKpainu Ta 3axigHoi €Bpomnu, sika
JTIO3BOJISE€ TIOEAHATH B €IUHE 1JIe 794 TpaHCHOpTHUX By3Ja (3 875 aBTOMOOITEHUMHU
TUISTHKAMHM ), cepell AKUX 566 3a113HUYHUX BY3M1B (3 654 3a/II3HUYHUMH JUISTHKAMH) 1
119 Bomamx mopTiB (3 123 BogHUMH JiASHKaAMHK). Y BIAMOBIIHOCTI A0 1€l METOIMKU
pO3p0o0IIeHO MporpaMHe 3a0e3MeUeHHs, IKE 103BOJIsIE aBTOMATU3yBaTH MPOLEC IILOTO
00'emnanus [3].

[IpoBenena ampobarrisi po3poOJEHUX MOJENeH 1 METOAIB O ONTUMAaIbHOI
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Mapuipytu3aiii BanTaxxonoTokiB B MTK Ykpainu Ta 3axinHoi €Bponu Ha Mpukiaii
oprasizamii ~ MDKHApOJHUX  BaHTAXKHUX  TEPEBE3€Hb  aBTOTPAHCIIOPTHUMHU
nignpuemctBamMu AcMAII Vkpainu. Po3pobieno mnporpaMHoO-iHCTpYMEHTaIbHHIMA
KOMIUIEKC YIpaBIIHHA BaHTaxomnoTokamu mapripytramu MTK, skuii peanizoBanuii
Ha OCHOBI MOJIeJl MYJbTUMOJAIbHUX BaHTaXXHUX TepeBe3eHb MapuipyTamu MTK,
JO3BOJISIE 3 YCiX ICHYIOUMX BapilaHTIB TEPEBE3CHHS BaHTaXIB BUOpaTH HAWO1IBII
JICIIEB] TIO JIBOX PEKMMax OINTHMI3allii MepeBe3eHHs] BaHTaXiB — a00 3a KpUTEpieEM
BapToCTi, abo 3a kputepieM uacy. Cii TakoXX 3a3HAYUTH TOW (akT, 1O MpHU
onTUMI3aIlli BaHTAKOIMIOTOKIB 3a KPUTEPIEM BAapTOCTI, JesKa YacTHHA MapIIpyTiB
ONTUMAJILHOTO IUJIaHy TepeBe3eHb BaHTaxy (10 50 %) mpoxoauTh MapuIpyTaMu
MTK, 1110 3Ha4HO MOKPAIIUTH SKICTh 1 HAJIHHICTh BUKOHAHHS ITEPEBE3CHb.
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CBIIOLITBO TIPO pEECTpallifo aBTOPCHKOrO TMpaBa Ha HaykoBuil TBip Ne 89418
«MarematruHa MOJENb OpraHizaiii MyJbTUMOJATbHUX BaHTAXHUX TEPEBE3CHb

MapuipyTaMu MDKHApOAHUX TPAHCTIOPTHUX KopuaopiBy. KuiB: MiHEKOHOMPO3BUTKY
VYkpainu, 2019. 22 c.

VJIK 656.1
YIIPABJITHHSI BAHTAJKOOBITOM TA YIOCKOHAJIEHHS
TPAHCIIOPTHOT'O ITPOLIECY IIPH TPAHCITOPTYBAHHI
MPOIYKIIT AITK

Bbonpaapes Cepriii IBanoBHU4Y, K.T.H., IOLEHT,
Hayionanvruii ynisepcumem oiopecypcis i npupoooxkopucmysanus Yxpainu,
e-mail: bondarev@nubip.edu.ua

OcobmuBe Micllb y TPAHCIOPTHOMY TPOIECI JOCTAaBKHM BaHTAXIB €
IIBUIKOTICYBHUHM MPOAYKT K MOJIOKO, & TEPMIH JIOCTaBKH JOCUTh OOMexxeHui. J{is
nepepoOKr MOJIOKa HEOOX1THO BUKOHYBATU PsJl TEXHOJOTTYHUX OTepallii, Kl TaKOXK
€ TpuBaIUMU. SK AJIg TpaHCHOPTYBaHHS, Tak 1 s 30epiraHHS MOJIOKa ICHYIOTh
BIJIMIOBIJIHI BUMOTH 1 HOPMHU, TOTPUMAHHS SIKUX MOK€ OyTH JIMIIE 32 YMOBU BUCOKOTO
TEXHOJIOTTYHOT'O OCHAII[CHHS.

Hamu mocmimkennii Ha pealbHOMY TPUKIAll BAHTAXK000IT MOJIOKA Y MEKax
OJIHOTO paiioHy Ta 3poOMBIIM aHali3 BUTPATHOI YAaCTUHH, 3alpONOHYBAJIU
peoprasizaiiiiHi MexaHi3MH 3 yJAOCKOHAJCHHS SK TPAHCIOPTHOI'O OOCIyroByBaHHS
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HiANPUEMCTB-BUPOOHHUKIB  MOJIOKA, TakK 1 3MEHIIEHHA YacTKH 3arajibHoro
BaHTA)X000ITy TMpH MEpeBe3eHHI MOJOKa 3a PaxyHOK palliOHaIbHOTO PO3MIIIECHHS
00’ €KTIB MepepoOOKHU.

JIOCSITHEHHSI TIOCTaBJIEHOT METH JI03BOJIUIIO 3MEHIIUTH YaCTKy TPAHCIOPTHOI
CKJIQZI0BOi B OJMHHUIN MPOMYKINI Ta 3a0€3MeUNTH JOCTABKY OXOJIOKEHOTO MOJIOKA
0e3 BTpaT Moro SKICHUX BIACTUBOCTEH.

Bracnijiok JOBroTpuBajoro TpPaHCIOPTYBAHHS MOJIOKA JO MEepepoOHUX
HiANPUEMCTB BiIOyBa€eThCs TICyBaHHA Mojioka. OTxke, y 0aratbox paiioHax JOIIIBHO
CTBOPIOBATH CEPE/IHI 3a BEJIMYMHOIO MYHKTH MEpepoOKH MOJIOKAa - OPIEHTOBAHI Ha
nepepoOKy MPOAYKINT BEJIMKUX TOCIOAAPCTB 1 MPWIETIUMX A0 HBOTO MEHIIHMX 3
METOI0 BUTOTOBJICHHS SIKICHUX MOJIOUHUX MPOJYKTIB Ta 3MEHIICHHS TPAHCIOPTHOI
CKJIaJIOBOi IIIHM OJMHHMII Ili€l X Tpoaykiii. Buxomsun 3 moTped y CHpOBHHI
nepepoOHUX MiANPUEMCTB, HASIBHUX 3allaciB MOJIOKA Yy TOCIOJApCTBaX PEriOHY Ta
BIICTaHI MIX OO ’€KTaMHU, HaMU CKJIQJICHO ONTHUMAaJbHUU ILJIAH-PO3MOJII OOCATIB
NEPEBE3CHHS MOJIOKA, SIKMI MIHIMI3yBaB BaHTaX000iIr nepeBe3eHs (Tadi. 1).

3a JaHUMH, TPEACTABICHUMH Yy Tabmuili 1, BHU3HAYEHO palllOHAJIbHI
NIAOPUEMCTBA JUJISl  OpraHi3ailli nepepoOHMX TNOTYyXHocTed Ha ix ©0asi. s
PO3MIIIICHHSI TMEPEepOOHUX TMOTYKHOCTEH Yy TocmojapcTBax BUOpaHI HaANHOUIBII
noTy>kH1 1 (iHaHcoBo-cTaObHI. Takumu rocnomapctBamu €: CTOB "A®D
"Opxunpka", IICII "Jlazipku", CTOB "A® "Kyiioumeso" Ta CTOB "3opa".

[IpoekToBaH1 mepepoOHI MiANPUEMCTBA MOBUHHI 3a0€3MEYUTH MOBHUNU 00CST
nepepoOKd MOJOKa, BUPOOJIEHOro 3a pik - e 26296 ToH 1 OyTH NpU IHOMY
PIBHOMIPHO 3aBaHTaXeHUMHU (B cepenHboMy 6500 TOH HAa KOXHE MiANPUEMCTBO).
TakuM YMHOM, BUBHAUYEHO ONTUMAILHUNA PO3MOJILUT 0OCATIB IEPEBE3EHHS MOJIOKA IS
MPOCKTOBAHUX MEPEPOOHUX MIANPUEMCTB palloOHy MpPU MOBHOMY 3aJ0BOJICHHI IXHIX
notpeod (Tadi. 1) .

Tabmuug 1. O0car BUPOOHUIITBA MOJIOKA Y TOCIIOJAPCTBAX PaiioHy Ta BicTaHIi

Mik HUMH i nepepooHumu nignpuemcramu (IlonTaBcbka 061acTh)

O6csr BiacTani Mix rocrnogapcTBamMu, KM

CTOB "A® CTOB
Ha3Bu rocnnogapcts BUPOOHUIITBA |, [ICIT wa g | CTOB
MOJIOKa, T/PIK Op)K,I,/IHBKa "Jlazipku" AD Kyl,/f "3ops"
-Ou1ieBo
ITIT"Boponunii" 275 22 9 8 30
[1CTI "JIazipku" 3790 30 4 16 34
CTOB "VYkpaina" 1144 24 48 43 34
CTOB "Cenernpka" 649 18 38 28 32
CTOB "JIykim"s" 540 25 46 36 40
CTOB "JIpyx6a" 1599 15 26 20 10
CTOB "3ops" 3418 20 35 29 -2
TOB "/lenuciscbke" 2063 6 29 21 9
CTOB "CaBuami" 2537 12 22 16 11
CTOB A®"Kyiioumiero" 3713 21 14 3 26
CTOB "A® "Opsxwuipka" 4870 2 27 20 16
CI'BK "ITnexiB" 206 22 44 34 29
COI" "CaiTanok" 15 20 42 31 23
CoI" "Kamina" 903 22 18 13 27
TOB "IMupstunceka [ITO" 574 21 45 34 30
Beworo, 1/pik 26296
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OTxe, BU3HAUEHO ONTHUMAJIbHUN PO3MOJia 00CATIB MEPEBE3CHHS MOJIOKa JIs
POEKTOBAaHUX MEPEePOOHUX MIANPHUEMCTB PAiOHY MPU MOBHOMY 3aJ0BOJICHHI IXHIX
oTpeO B 3aJICXKHOCTI BiJl pO3MIIICHHS MIEPEPOOHHX MOTYKHOCTEH (puc. 1).

BanTaxxo00ir, T'kM

70000

60000

50000
40000
30000
20000
10000

0

CTOB "A® "Opxurpka" [ICII "Jlazipxku"  CTOB "A®"Kyii6bumeso" CTOB "3opsa"

Puc. 1. 3anekHicTb BAHTAK000iry JJISl IPOEKTOBAHUX MEPEPOOHMX
NiANPHUEMCTB PaliOHy IPH MOBHOMY 33J10BOJICHHI iXHIX MOoTped (pe3yabTaTH
pPillIeHHS TPAHCIOPTHOI 3a1a4i)

Jlanuii posnoain 3abe3neuye MIHIMAJIbHUNM BaHTaXO0O0OII TEpPEeBE3CHb 1
CTaHOBHUTH 196174 T kM.
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V]IK 656.1
TOCTUKEHHS PAINIOHAJILHOT BIICTAHI 131KV HA BEJJOCUIIEI

bongapes Cepriii IBaHoBUY, K.T.H., IOLICHT,
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseamus Ykpainu,
e-mail: bondarev@nubip.edu.ua

Ha mpuknami cmt. Yabanu, KuiBchkoi obmacti mpumanae 186 BermocurieniB
pazom 3 apaiiBepamu enekTpocamokaTiB Ha 1000 4osoBik. Y HaMOIBII PO3ZBUHEHUX
KpaiHax KUIbKICTh BeJocuneaiB 3 po3paxyHky Ha 1000 wonosik cranoButh700-920
ONIMHUIIb. 3  BpaxyBaHHSAM  30UIBIICHHS  KUIBKOCTI  BEJIOCHUIICTUCTIB, IO
CIIOCTEPITa€ThCS B HAIINA KpaiHl, HE BUKIIIOUYEHO, IO Y HAaWOMMK4IA MEepCreKTUBI
(10-15 pokiB) muTOMa KUJIBKICTh BEJIOCHIICAIB (ApaiiBepiB EICKTPOCAMOKATIB) B CMT.
Yabann MOXe TOCTYNOBO HAOIM3UTHCS J0 PiBHSA €Bponeichbkux kpaiH. Tomi y
MICTEUKY MOXKe OyTH 5-6 TuC BenocunediB. 30UTBIIEHHS KUIBKOCTI BEJIOCHUTIE/IB B
cMT. Yabanu Oyne nmpoxoauTu 0e3 CyTTEBOI 3MIHM TEPUTOPIT MicTa 1 MPOTAKHOCTI
BYJIMYHO-ZOPOKHBOT Mepexi. Pa3oM 13 30UTbIIEHHSIM KIJIBKOCTI TAKOTO €KOJOTTYHOTO
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TpaHCTIOpTy OyzAe 3pOoCTaTH 1 KUIbKICTH aBTOMOOLUTIB. TOMY IHTEHCHUBHICTh PyXy Y
MICTEUKY MOXKE 3pOCTH Y MeXax 6-9 pasiB. Ko He BIAOyAEThCS 3MiH Y M1BUIIICHHI
0e3MeKu pyxy, TO y cMT. YabaHU KUTBKICTh TOPOKHBO-TPAHCIIOPTHUX MPHUTOJ] 3pOCTE
3 1 5-6 3arubmux. Y 3B 53Ky 3 HABEJCHUM BHHHUKAE aKTyaJlbHa MPOOJIeMa CBOEYaCHOTO
po3po0sIeHHS 1 pearizaliii psay epeKTUBHUX 3aXO/IiB MO0 IMiABUIICHHS O€3MEeKH PyXy
BEJIOCUIICIUCTIB Y cMT. YabaHu, HaBITh MOMPHU TE, 0 € B HASIBHOCTI BEJIOIOPIKKH.

MeTor0 HammMx AOCTIDKEHb € BH3HAYCHHS BiJCTaHI, P SKi BUKOPHUCTAHHS
BEJIOCHUTICIIB Ta CJICKTPOCAMOKATIB MTOPIBHSIHO 3 aBTOMOOUIEM J03BOJISIE 36KOHOMUTH
BOJIAM Yac 1 pecypcu. Ha Hamry paymky, BUpIIIEHHS TIPOOJEMH CTOCOBHO
MIOCTaBJICHOT MPOOJIEMATHUKH B 3arajIbHOMY TIOTOIIi Ha BYJIMIISIX 1 JOPOTaX BBAXKAETHCS
Hebe3neuHnM 3acoboM mepecyBanHs. [Ipu moctatHiii Gesmerli pyxy BKa3aHUX BHIIE
3aco0ax IMepeMilieHHsT MOKe OyTH JOIUIBHO MEePEepO3NOIITICHHS KUIBKOCTI 13/J0K Ha
KOpPOTKI ~ BIJCTaHI 3  aBTOMOOUIBHOTO  TPAHCIOPTY HA  BEJOCHIICIHUMN
(enextpocamokatuuit). Kputuyna Bigcranp L (kM), 0Opu  SKid  JOIIBHO
BUKOPUCTOBYBATH LIEH BHUJI TPAHCIIOPTY 3aMICTh aBTOMOOLIS, BU3HAYAETHCS 32 YMOBU
OJIHAaKOBHMX BUTpAT Yacy Ha 13/IKy 1 BU3HA4YA€ThCS 3a HOPMYJIOL0:

%+g=g+i, 1)
ne t, - BUTPATH 4Yacy Ha MIJITOTOBKY 1 3aKIHYEHHS MOI3JKM Ha BEIOCHUIE/I
(eexkTpocaMoKari),ro;
t,- BUTpAaTH Yacy Ha TMIATOTOBKY 1 3aKIHUYEHHS TOI3JIKM Ha JIETKOBOMY
aBTOMOOLITI, TOJI;
Vg~ MIBUJKICTh PYXY Ha BeJIOCUTIEA] (€IeKTpOCaMOKaTl) KM/TOI;

U, - WIBUJKICTh pyXy Ha aBTOMOO1JI1, KM/TOI.
3 wi€i popMynu MOXKHA BUBHAUNTU KPUTUYHY BEJIMUUHY L.

_ (ta—tg)*(Vg*Vy)
L = Lt Cat) 2)
. a— "B
Hamu IIPpOBCACHO JOCIIIKCHHSI moa0 BU3HAYCHHA BCIINYHUH

ts, t,, Vg, U, METOJIOM CIIOCTEPEIKEHHS 1 OIMMUTYBAHHS BOJIIiB aBTOMOOLTIB 1 BEJIOCHIICIIB
B cMT. YabGanu nipoTsirom JunHs 1 cepriHg 2023 p. OOcsar pociipkeHHs ckiaB 158
OIUHUIG. JIJIs1 yMOB MicTeUKa BCTAHOBJICHO TaKi CepeH1 3HAUCHHS TTOKa3HUKIB:

CepenHi BUTpaTH Yacy Ha IIJATOTOBKY 1 3aKIHYEHHS IMOI3KA Ha BEJIOCHIICII 1
aBTOMOOLT  BiAMOBIAHO  ckiagaroTh: t, = 0,1rox, t, = 0,25ron. Cepenns
MIBUKICTh PYXy Ha BEJIOCHUIEAl 1 aBTOMOOUI BIAMOBIHO CKJIadae v, = 12 km/rof,
v, = 30 xm/rox. Jlng nux yMOB KpUTHYHA BiJCTaHb L cTaHOBUTH B Mexax 4,5-7 KM.
Takum ymHOM, Tipu L < 4,5 KM JOIIIBHO BUKOPHUCTOBYBATH 3aMiCTh aBTOMOO1JIA
Besocunes (€1eKTPoCcaMoKar).

OTxe, B pe3ynbTaTi NPOBEAECHUX AOCTIIKEHb BUTpAT Yacy Ha MiJTOTOBKY 1
3aKIHYEHHS MOI3JKU Ha BEJIOCUTIe Al (€IeKTPOcaMOKari), BUTPAT Yacy Ha MiArOTOBKY
1 3aKIHYECHHSI TOi3/IKM Ha JIETKOBOMY aBTOMOOLII, IIBUIAKOCTI pyXy Ha BEJIOCHIIEII,
HIBUIKICTh PyXy Ha aBTOMOOUII BiJl IKUX 3aJ€KUTh KPUTUYHA BiICTaHb, NPH SK1H Yac
i3AKM Ha aBTOMOOLT 1 Bejocumeni Oyle OJHAKOBUM It yMOB cMT. Yabanw,
KuiBcbkoi o0OsacTi. A TakoX KpPUTUYHA BIACTaHb TMpU  SAKIA  JOIIBHO
BUKOPUCTOBYBAaTH BeNOCHUNE] (EIEeKTPOCaMOKaT) 3aMiCTh JIETKOBOI'O aBTOMOOLIS,
cKianae ans ymoB cMT. Yabanu 4,5-7 kM.
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VJIK 656.073.5
OCOBJIMBOCTI MEPEBE3EHHSA ABTOTPAHCIIOPTOM
HEBE3IEYHNX BAHTAXKIB

€pemenko Onexkcanap IBaHoBHY, K.T.H., IOLEHT,
Cak BasenTuna BirajiiBHa, CTyJeHTKa
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
e-mail: eremolex@nubip.edu.ua

[lepeBakHa KUIbKICTh aBTOTPAHCIOPTHUX MIJMPUEMCTB 31MCHIOIOTh BAHTAXHI1
MEPEBE3CHHS TBEPJWX, PIAMHHUX Ta Ta30MOAIOHUX MaTepiaiB 1 PEUYOBHUH
HeOe3neyHoro ckiany [1]. Tomy moTpuMaHHS BUMOT O€3MEKH IMMiJi YaC BAHTAXKHUX
pPOOIT Ta TpaHCIIOPTYBAaHHS HEOC3MEUHNX PEUOBHH € 3aBXKIHM aKTyaJbHOI TeMOIO [2].
VY BUmMaaKy ITOpOXKHBOT aBapii eKCIepTH BUSABJISIIOTH MPUYUHU 1 HACTIIKA TOPOKHBO-
TPAHCIIOPTHOT MPUTOU 3 HEOC3NMEYHUMH BaHTAXKaMH, TPU3HAYAIOTh 3aX0/I1 OE3IMEKH
3 METOI0 YHUKHCHHS MOAIOHUX 1HITUICHTIB.

HeGe3sneunuMu BaHTaXaMH € PEYOBHHH, Marepiajiu, BUPOOH, BIIXOIU
BUPOOHUYOT MISJIBHOCTI, SKI BHACIIJIOK iX BJIACTUBOCTEH 3a HASBHOCTI IIEBHHUX
YUHHUKIB MOXYTh MiJ 4Yac TIEPEBE3CHHS CIOPUYMHUTH BHUOYX, TOXKEKY,
MOIIKOJIPKEHHS TEXHIYHUX 3aC001B, IPUCTPOIB, CIIOPY Ta IHIINX 00’ €KTIB, 3aMOIIATH
MaTepiajibHl 30UMTKM MW IIKOAY JOBKULIIO, a TaKOX IPU3BECTH 10 3aruoen,
TpaBMYyBaHHS, OTPYEHHS JIIOJIeH, TBapuH. SIki 32 Mi>KHapOJHUMH JOTOBOpaMH abo 3a
pe3yabTaTaMu BUIPOOYBaHb B YCTAHOBJICHOMY TIOPSJKY 3ajJIe)KHO BIJl CTYIICHS
iXHBOrO BIUIMBY Ha JOBKULISL ab0 JIOAWHY, BIAHECEHO JI0 OJHOTO 3 KJaciB
HeOe3NneYHUX peuoBHUH [3].

XapakTepHUM HEOE3NMEUHUM BaHTAXXKEM € 3p1IKCHUI BYTJICBOTHEBUH Ta3, SKHil
4acTO TIOCTAYalOTh 3ali3HUIECI0. Jlami po3BaHTaXYIOTh B aBTOLMCTEPHU Ta
TPAaHCHOPTYIOTh 3a Tpu3HadeHHsM (puc. 1). Y Bumanky BiACYTHOCTI JOCTAaTHBOI
KUIBKOCT1 CMIEIABTOTPAHCTIOPTY, 3PIIKEHHI Ta3 3JIMBAIOTh Y Ta3TroJbAepy. 3a3HAUYCHI
TEXHOJIOT1YHI MPOIECH Ha MIANPUEMCTBAX BUMArarOTh HEYXWJIBHOTO JOTPUMAHHS

64



3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

HITAOIT 0.00-1.76-15 «IIpaBuna Oe3rneku cucteM TrazonoctadaHHs». OO0’€kTH
OiANPUEMCTBA  CIIPOEKTOBaHO 3rimHo 3  BuMoramu JIBH  B.2.5-20-2018
«l'azomocrauannsa». [lepeBanTakeHHA  HEOE3MEUHOI  PIAMHHM  3IHCHIOETHCS
BimmoBimHO g0 BuMmor «lIpaBmia oOXOpoHHM Tpali IMia  9ac BaHTAXHO-
PO3BaHTAXYBAJIbHUX pOOIT», 3aTBEPKEHUX Haka3oM MIiHEHEproByruwisl Bij
19.01.2015 Ne 21. Takox HEOOXiTHO MOTPUMYBATHCh I[HCTPYKIII MpPO TMOPSIOK
npuiiMaHHs, 30epiraHHs, BIAIYCKY Ta 0OJIKY ra3iB ByTJeBOJHEBUX, CKPAINICHUX JJIs
KOMYHAJIbHO-IIOOYTOBOTO ~ CIIOKMBAHHSI Ta aBTOMOOUIBHOTO TPaHCIOPTY, IO
3aTBep/keHa HakazoM MinnaauBeHepro Ykpainu Big 03.06.2002 Ne 332,

Puc. 1. IlepeBe3eHHs1 aBTOUMCTEPHOIO 3PiI’KEHOT0 BYIJI€BOJHEBOI0 ra3zy

JIJist Ipoi3y Ha TEPUTOPIIO MIAIPUEMCTBA BOJIII HAJAIOTh TEXHIYHHUM MacopT
Ha nucTepHy, odhopmienuit 3a sBumoramu HITAOIT 0.00-1.81-18 «IIpaBuna oxopoHu
mparli mj 4ac eKcruryaTaiii oOJaJHaHHs, IO MpaIloe€ MiJ TUCKOM». Y MacropTi
BKa3aHO TEXHIYHI XapaKTEPUCTHKH TMOCYAMHM (MICTKICTb, Maca TOIIIO).
BianosigansHa oco0a peTeNbHO OIVISIIA€ 30BHIIIHI MOBEPXHI apMaTypu Ta 3aCyBOK
IUCTEPH, TIepEeBipsi€ HASIBHICTh 3aJIMIIKOBOTO THUCKY B pe3epByapi. YBary 3BepTaroTh
Ha TEPMIHU IUJIAHOBUX PEMOHTIB, TEXHIYHOI'O MOCBIIYEHHS, HAsSBHICTh MapKyBaHb,
[0 XapaKTepHu3yloTh TPAHCHOPTHY HEOE3MEYHICTh BaHTaXy, 1CKPOTACHHKIB,
BIJIMOBITHOTO (hapOyBaHHS aBTOLIMCTEPH TOILO.

[IpaniBHUKH, 110 TPOBOJASITH OMEpaIlii 31 3JIMBY Ta HAJIUBY 3PIIKEHOrO Tasy,
BUKOHYIOTh POOOTY y CIEHIaIbHOMY 3aXHCHOMY O/Is131, TYMOBOMY a00 MOBCTSIHOMY
B3YTTi, BAKOPUCTOBYIOTH 1HIIN 3ac00u 3axucTy. [IpariiBHUKIB TOMyCKaIOTh 10 poOOTH
MICTISt TPOXOJKEHHS CIEIIaIbHOTO HAaBYaHHS, IHCTPYKTaXy Ta IEPEBIPKU 3HAHD [4].

BiamoBinaneHi ocobu 3a Oe3neyHe BUKOHAHHS BAaHTAXKHUX POOIT MalOTh OyTH
aTecToBaH1 Ha 3HaHHA [IpaBui1 OXOPOHU Tparll Mij] 9ac eKCIuTyaTallii 00agHaHHs, 110
npairroe mig Tuckom (HITAOIT 0.00-1.81-18).

CucremMu 3amoOBHEHHA Ta30M TIOBMHHI OyTW o0OJaJHaHI aBTOMAaTHYHOIO
CUTHAJI3AIll€l0 Ta TPUCTPOSIMU BIAIMKHEHHS BIiJ] MEpeXi, KOJM Tra3 Jocsrae
HIDKHBOTO 200 BEPXHBOTO JOMYCTHMOTO PiBHS, BUMIPIOBAIBHUMHU TPHIIATAMH IS
KOHTPOJIFO TUCKY 1 TeMIEpaTypH, 3aM001KHUMHU KJIallaHAMH, 3BOPOTHUM KIIAIIAHOM
Ha JIHIT HarHITaHHA raszy, peAyKIIHHUM BEHTHIEM, SIKUW MIATPUMY€E HE3MIHHUMA THCK
Ha JIiHIT BiaOopy ra3y. s O6e3nedHoi ekcrutyartaiiii €eMHOCTI MOKpuUTi (papOoro, sika
no0pe BIIOMBa€e COHSIUHI MPOMEH] 1 3MEHIy€e HarpiBaHHs [3].
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ABTOTPAaHCHOPTHI 3aCO0H, SIKUMH MEPEBO3AThCS HEOE3MeuH1 BaHTaX1, TOBUHHI
BIJITOBIJIATH BUMOTaM JIeP>KaBHUX CTaHAAPTIB, OXOPOHHU Mpari Ta exoiyorii [5]. ¥V
BCTAHOBJICHUX 3aKOHOJABCTBOM BHUMAJKaX BaHTAXIBKM MalOTh  BIJIIMOBIIHE
MapkyBaHHs. TakoX BHUKOPHUCTOBYIOTH i/eHTH(}IKALiHI HOMEpPH BaHTAXIB,
Tabnmuku, Oupku i mapkyBanus 3a JJICTY 4500-5:2005 ta ICTY ISO 780-2001.

CaimonTBa mpo AOMYIIEHHS 0 TepeBe3eHHS HEOe3NMEeYHUX BAHTAXIB BUIAIOTH
teputopianbHi oprann MBC Ykpainu. 3rigHo 3 [IpaBunamu [4], moTpiOHO y3romKyBaTH
3 HarioHaJIbHOO TOJIINERO JIMIIE JOPOXKHE TIEPEeBE3CHHS HEOE3NMEYHMX BaHTaXIB, SIKi
HaJIeKaTh J0 BAaHTAXKIB MiJABHUILNEHOI HEOE3MEeKH. YMOBaMHU TOTO/HKEHHS MapuIpyTy €
PYX KOHKPETHHUMH BYJHUISIMH Ta JOpPOTaMH, HEAOMYLICHHS MPOi3y Yepe3 KHUTJIOBI
palioHM, €KOJIOTIYHO YyTJIMBI palilOHHU, IIPOMHUCIIOBI 30HHM 3 HEOE3MEUHUMHU 00’ €KTaMHU.
[IponucytoTh BUMOTH IIOJI0 PYXY Ta CTOSHKM B pa3i HECHPUSTIMBUX MOTOJHUX YMOB,
aBapid, CTpaiKiB, IPOMAJICBKUX 3aBOPYIICHb a00 BOEHHUX i, OOMEXEHHS PYXY
TPAHCIOPTHHX 3aCO0IB y MEBHI JHI TH>KHS 00 pOKY TOLIO.

JUist nepeBe3eHHS HEOE3NEYHMX BAaHTAXKIB YCEPEOuHl KpaiHM NEepPEeBI3ZHUK
NOBMHEH MaTH KOIII0 JOTOBOPY OOOB’SI3KOBOIO CTpaxyBaHHS BIANOBIAAIBHOCTI
Cy0’€KTIB MepeBe3eHHSI HEOE3MEYHUX BAaHTaXKIB HA BHUMAJO0K HACTAHHS HETaTUBHUX
HACIIJKIB TiJ Yac TMEpeBE3CHHS HeOe3MeYHuX BaHTaxiB. JlJIsi MiIXKHApOAHOTO
NEePEBE3CHHs, 3TIIHO 3 [5], Ha TPaHCHOPTHINM OAMHMII MalOTh OyTH JOJATKOBO:
TpaHcnopTHUi JokymeHT, JJOITHB-cBimouTBO Mpo miAroTOBKY BOJIiB TPAHCIOPTHUX
3ac00iB, 1HCTPYKIli, CBIJOITBO TMPO 3aBAHTAXKEHHS TPAHCIIOPTHOTO 3acoly,
JIOKYMEHT, IO TOCBiA4y€ 0CO0y, KOIisl JTOKYMEHTa, BHUJIAHOTO KOMIIETEHTHUM
OpraHoM, 13 3a3HaUYCHHSAM YMOB NIEPEBE3CHHSI, SIKIIO 1€ BU3HAYEHO BUMOramu [5].

[lepeBi3HUK 3000B’sI3aHUM  HE BIAXWISATUCA B Y3TOHKEHOTO MAapIIpyTy,
JOJIEP)KYBAaTUCST  OE3MEUYHUX YMOB pPYyXy Ta TIOCTIMHO KOHTPOJIIOBATH CTaH
TPaHCMOPTHOTO 3aco0y W BaHTaxy. 3rigHo 3 [IpaBunmamu JAOPOKHBOTO PYXY,
TPAHCIIOPTHI 3aCO0U, IO 3/1MCHIOIOThH JOPOXKHE MEPEBE3EHHST HEOE3MEUYHNX BAHTAXKIB,
MOBHHHI PyXaTUCi 3 YBIMKHEHUM OJIM)KHIM CBITIOM (ap, 3aJHIMU TaOapUTHUMHU
JXTapsMU Ta PO3MI3HABAILHUMHU 3Hakamu. BenukoraGapuTHi TpaHCHOPTHI 3acoOu
MOBHHHI PyXaTHUCS 3 YBIMKHEHUM MPOOJIMCKOBUM MasTYKOM OPaH>KEBOT'O KOJIbOPY.

Kosxna TpaHcnopTHa OJIMHMUIIS, 110 MEPEBO3UTHh HEOE3MEUH1 BaHTaX1, TOBUHHA
OyTH YKOMILJIEKTOBAaHA HE MEHILIE HDK JBOMa MPOTUBIJKATHUMH YyHOpaMH, SKi
BI/IMOBIAI0OTh MAaKCUMAJIbHIN Maci TPaHCMOPTHOTO 3aco0y Ta jJiaMeTpy HOro KoJIic.
He wmenme HiK ABOMa MOMEpeKyBaJIbHUMU 3HAKAMU/TIPUCTPOSMHU 3 BIIACHOIO
OTIOPOI0 — KOHYCaMHU 31 CBITJIO BIIOMBHOIO MOBEPXHEIO0 a00 MUTOTIMBUMHU JTIXTAPSIMU
YKOBTOTO KOJIbOPY 3 ABTOHOMHUM >KUBJICHHSIM 200 3HAKaMH aBapiitHOi 3ynmuHKH [4].

VY KOXHOTO Wi€Ha eKiMaxy MarTh OyTH CHTHaJbHI JKWJIETH 31 CBITJIO
BIIONBHUMH €JIEMEHTAMHU, 3aXMCHI PYKaBHUIll, MEPEHOCHI JiXTapi 0e3 BIAKPUTHX
METaJeBUX TOBEPXOHb, 3JaTHUX CIPUYUHUTH YTBOPCHHS ICKpH, 3aCO0U 3aXHCTY
oueit. [1ix yac mepeBe3eHHs ACSAKMX HEOE3MEUHUX BAHTAXIB EKiMaxk 3a0e3MeuyeThes
PIIMHOIO ISl TPOMUBAHHS O4el, 3aco0aMM 3aXHUCTy OpraHiB AUXaHHS, 3aco0amMu st
aBapifHOTO 3alWIICHHS TPAHCIOPTHOTO 3aco0y, JIOMAaTOl, TMOKPUTTIM s
KaHaTI3aliiHUX KOJIEKTOPIB, EMHICTIO JIJIsl 3aJIUIIIKIB HEOE3MEUHNX BaHTaXIB [4].

[TepeBe3eHHss HEOE3NMEYHMX BAHTAXKIB BUMAara€ HEYXWJIBHOTO JOTPHUMAHHS
MPOTUNIOKEKHUX YMOB. Ha TpancnmopTHux 3aco0ax, J03BOJIEHA MaKCMMajlbHa Maca
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SKUX 3 BAaHTAXEM CTAHOBUTH MOHAJ 7,5 T, MOBMHHO OYyTH HE MEHILIE JBOX
MEPEHOCHUX BOTHETACHUKIB CYKYMMHOI €MHICTIO 12 Kr CyXOoro IMOpPOIIKY YH
eKBIBAJIGHTHOI KIJIbKOCT1 1HIIIOT BOTHETACHOI CyMIIIl 3 MIHIMAQJIbHOIO €MHICTIO 6 KT.
Ha tpancnoptHux 3aco0ax 3 BaHTaxkeM Big 3,5 T A0 7,5 T Mae OyTH Ba MEPEHOCHUX
BOTHETACHUKH CYKYITHOIO EMHICTIO 8 KT, OJIMH 3 KX MAa€ MiIHIMQJIbHY €MHICTh 6 KT,
a iHmmi — 2 kr. Ha TpaHcmopTHuxX 3aco0ax 3 BaHTaxeMm 10 3,5 T mMae OyTu JBa
MEPEHOCHUX BOTHETACHUKHU KOXXHUW €MHICTIO HE MEHIIIE HIXK 2 KI' CyXOTro IMOPOIIKY
YW EKBIBAJEHTHOI KIJBKOCTI 1HIIOI BOTHETacHoi cywimil. BorHeracHMKM IOBHHHI
OyTH OIJIOMOOBaHI, BCTAHOBJICH] y JIETKOJIOCTYITHUX MICIISIX, MAaTH MapKyBaHHS IIPO
BIIMOBIHICTD CTAaHAAPTY Ta HAIIUC 13 JATOIO 3aKIHUCHHS TEPMIHY MPUAATHOCTI [4].

[Ipu HEemOTpHMMaHHI BHIIIEBKa3aHUX MPABUJ 1 BUMOT B OCTaHHI POKHU Bi0OYJIHCH
JIeK1IbKa 3HAYHUX JOPOXKHIX aBapii Ha MepeBe3eHH1 HEOS3MEUHUX PEUOBHUH [2].

Poznin IV IlpaBun [4] Bu3Hayae OCOOJMBOCTI BHYTPIMIHIX JTOPOKHIX
NepeBe3eHb HEOE3MEYHMX BAHTAXKIB. 3OKpPEMa, HE BUMAraerbcs AyOJrOBaTU
BIJIMTOBI/THI HAIMCH HA YITAKyBaHHAX, TPAHCIIOPTHUX MMAKETaX, MAINX KOHTCHHEpax, y
TPAaHCIIOPTHOMY JOKYMEHTI Ta Ha TOINEpeHKYBAIBHOMY 3HAKy aHTJIHCHKOIO,
dbpaHiy3pK0l0 200 HIMELBKOIO MOBaMM. TakoX HamucH Ha 3HaKaxX HEOE3NeKH, Ha
1H(pOopMaIIiHOMY Ta0JIO JO3BOJISIETHCS HAHOCUTH YKPAiHCHKOIO MOBOIO.

Creniani3zoBaHi TpaHCIOPTHI 3ac00H, 3apeecTpoBaHl B YKpaini A0 31 rpyaHs
2007 p., mo He BianoBigaroTh Bumoram JIOIIHB, ane BianmoBizarTh BHUMOTaM
paBujaM JOPOKHBOTO PYXY, IHCTPYKIIHA 3aBOJIB-BUPOOHUKIB, BUMOTaM O€3MeKH 1
MPOTUIIOKEKHUM HOpPMaM, 3aJI0BOJIBHSIOTh yMOBHU O€3MEYHOT0 TMepeBE3CHHS
HeOE3MEeYHUX BaHTAXIB, JIOMYCKAIOTHCS 10 BHYTPIIIHIX MEPEBE3€Hb 0 3aKIHUCHHS
CTPOKY iX ekcruryatarii. L{luctepan 11 nepeBe3eHHsT HeOS3MEUHNX BaHTaXIB, K1 HE
BIIMOBIAI0OTh BUMOTaM [5], ajie yCHINTHO MPOUIIUIM TepeBipKy 3rigHo 3 [lopsakom
MEPEBIPKU ITUCTEPH IS MEPEBE3CHHS HEOS3MEYHMX BaHTAXIB, IO 3aTBEPKCHUM
HakazoM MiniHppactpyktypu Ta MBC Big 12.05.2015 Ne 166/550, momyckaroTbes
JI0 BHYTPIUIHBOTO TMEPEBE3EHHS 3a YMOB, IO iM NPUBJIACHEHO BIAMOBITHUNA KO
UCTEPHU. MOXYTh BHUKOPHCTOBYBATHCS JUIsl BHYTPIIIHHOTO TIEPEBE3CHHS O
3aKIHYEHHSI CTPOKY EKCIUTyaTallii €MHOCTI, UCTEPHH, 110 BUKOPHUCTOBYIOTHCS AJIs
TPaHCIOPTYBAHHS ra3iB KJacy 2 1 HE BIAMOBIIAIOTh BUMOTaM [5], ajie BIANOBIIAIOTh
Bumoram HITAOII 0.00-1.81-18 «IIpaBuna oxopoHM Tpalli MiJg Yac eKCIUTyaTtarlii
o0JiaTHaHHS, 1110 TIPAIIOE M1 TUCKOM).

Jliteparypa
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HepxcnoxuBcrangapty Ykpaiau Bix 30.12.2009 Ne 492. K.: [lep>kCHOKUBCTaHIAPT,
2010. 40 c.

2. €pemenko O.1., Pomanenko O.C., Pynenko [[.T. 3anoOixkHi 3axoau MmiJI 4ac
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3. 3akoH Ykpainu «IIpo nepeBe3enHs: Hebe3neuHux BaHTaxiB» Bia 06.04.2000
Ne 1644-111. https://zakon.rada.gov.ua/laws/show/1644-14#Text

4. TlpaBuiia TOpOXKHBOTO TepeBe3eHHs1 HeOe3neuHux BaHTaxiB. Hakaz MBC
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5. €Bpomnelicbka yrojia mpo Mi>KHaApOJIHE JTOPOKHE MEPEBE3EHHS HEOE3MEUHUX
BantaxiB  Big  02.03.2000 Ne 1511-1II (JAOIIHB). https://zakon.rada.gov.
ua/laws/show/994 217#Text
YJIK 656(091)(477)

ICTOPISI ®OPMYBAHHSI TPAHCIIOPTHOI CUCTEMM YKPATHU

MeabHuk BajneHnTuHa, K. €. H., JOLICHT,
JiTtTe AHAPiM, CTyACHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

[lepuri TpaHcmopTHI apTepii Ha TepUTOpli YKpaiHM BUHUKIM SK CTapOJIaBHI
CTENOBi JOPOTHU, FOCTUHIII, TPakTH e B yack Kuischkoi Pyci. Ix BukopuctoByBanu
JUIsL TOPTIBJII, MIEPEBE3E€HHS BIMCHK Ta AMIJIOMAaTHUYHMX Miciil. HailOupm BimomMumu
Oynu 1 motyxHUMHU Oynu Insx 13 BapsriB y rpeku, akuii: 3'eqnyBaB banriiicbke Ta
YopHe MOps Ta CTAHOBMB BEJIUKE 3HAYEHHA JJI1 PO3BUTKY TOPTriBiai 3 BizaHTiero i
Bonoupkuii nuiax, skuil 3'eqnyBaB Kuis 13 3axignowo €Bpomnoro, Yopuuit nsax 16-
17 cr, PomonaniBcekuii MypaBcekuii, [3tomchkuii, Kanemiycekuit [nax 16-18 cr,
Tepnonuibcbkuil, bparyiaBcekuii roctusens 18-20 cr.

VY nepiog XIV-XV cToniTe TpaHcnopTHa cucTemMa YKpaiHu 3a3Hajla 3aHEernaty
Yepe3 MOHI0JIbChbKY HaBaly.

ITepion Bim XVII mo XVIII cromiTts xapaxktepu3yBaBcs OY/IIBHUIITBOM
TepuTOpli YKpaiHu HOBUX JOPIT, KAaHAIB Ta MOPTIB.

[lepmri 3ami3HUAYHI JiHIT 3'dBUiMCS Ha TepuTopli YKpainu B cepeauni XIX
CTOJITTS 1 1€ BIJ3HAUMIIO TOYATOK PO3BUTKY 3ATI3HUYHOI MEPEXi, 10 CIPHUSIO
1HyCTpiami3aiii Ta pO3BUTKY MPOMHUCIOBOCTI B perioHi. Y XX CTOJITTI TpaHCHIOPTHA
cucTemMa YKpaiHu ICTOTHO PO3IIMPHUIIACS Ta MOJIEPHI3yBaJacs.

CporosHi HalioOHaJIbHA TPAHCIOPTHA CHCTEMA € OJHIEI0 3 HAUPO3BUHEHIIINX Y
CxinHiii €Bporni Ta CKJIQAAETHCS 3 PI3HUX BUAIB TpaHcnopTy. Cepen HUX: 3aJII3HUYHUNA
TPAHCHOPT, IO € HAaWBaXIJIMBIIIMM BHJIOM; aBTOMOOUIbHUN — JPYTUi 3a 3HAUYEHHSM;
aBlallifHAN TPaHCHOPT, KKK MaB BEJIMKE 3HAYEHHS JUI MEPEBE3CHHS MacaKupiB Ha
JTaJICK] BIJICTaHI 1 THMYAacOBO OOMEKEHHI BHACIIOK ITOBHOMACINTAOHOI BliiHH; BOJHUN
TPAHCIOPT — MA€ BAXKJIMBE 3HAYEHHS /JIs1 IEPEBE3ECHHS BAHTAXKIB Ta MACAKUPIB 1 TAKOXK
3a3Ha€ 3HAYHONO OOMEKEHHS CBOTrO (DYHKIIOHYBaHHSI;, TPYOOITPOBIIHHUI TPAHCIIOPT,
SIKWI BUKOPUCTOBYETHCS JIJIs1 TPAHCTIOPTYBaHHS HATH, Ta3y Ta 1HIINUX MPOTYKTIB.

BaxxnuBi moii B icTOpii TPaHCIIOPTHOI CUCTEMU Y KpaiHU:

1865 p. — BimkputTs nepioi 3ami3angaHoi JiHii Oneca-banra;

1923 p. — cTBOpeHHS YKPaATHCHKOTO JIEPKAaBHOTO TOBITPSIHOTO (PIIOTY;

1935 p. — BBeaeHHs B ekciutyaTarlito [{ainposcrkoi ['EC, 1m0 gamo MoxIuBICTh
BUKOPHUCTOBYBATH J{HIMIPO AJIs CyTHOIIIABCTBA;

1960-T1 pp. — OyaiBHuULTBO razonpoBoiB "pyxo6a" 1 "Coro3";

1991 p. — Ykpaina crana wieHoM MixXHapOIHOI opraHizalii IUBIJILHOI aBiamii
(IKAO);

2004 p. — Ykpaina npuennanacs 1o TpancroptHoro kopuaopy Ne 9 (TK-9);

2017 p. — VYkpaiHa crana wieHoM €Bpornencbkoi KoH(pepeHlli MiIHICTPIB
Tpancnopty (EKMT).
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BiticbkoBa arpecist pocii mpoTu YKpaiHu CIpUYMHUIIA 3HAYH1 TpaHcopmarlii B
yCiX cdepax KHUTTS KpaiHH, HE OMHHYBIIM W TPAHCIOPTHY CHUCTEMY, SIKy MOJKHA
pO3TISAATH 32 TAKUMU aclleKTaMu: pyHHYBaHHS 1HQPACTPYKTypH; 3MiHA MaPIIPYTIB;
3pOCTaHHs HaBaHTA)KEHHS Ha 3aX1/IH1 PeTriOHH; 3MiHa TPIOPUTETIB.

Pociiicpka arpecis 3aBjana 3HAYHOI WIKOAM TPAaHCIOPTHIN 1H(pacTpyKTypi
Ykpainu, 3pyiHHyBaBIIM MOCTH, IOPOTH, a€POIMOPTH, 3aTI3HUYHI CTaHIIIi Ta MOPTH. 3a
OIIHKaMH EKCTIEPTiB, 3arajibHi 30UTKH CSATAOTh ACCATKIB MUTBSIP/IIB TOJIAPIB.

BoitoBi aii Ta okymarlisi YaCTUHU TEPUTOPIl YKpaiHU MPU3BEIH 10 OJOKYBaHHS
0arathboX TPAAUIIMHUX TPAHCIOPTHUX MapmpyTiB. Lle 3ymMoBUIO HEOOXIAHICTH
NepeHanpaBICHHs] BAHTAXIB Ta MMACAKUPIB HA aJbTEPHATUBHI MapIIPYTH, 1110, CBOEIO
4eproro, 301IBIIMIIO Yac Ta BapTICTh EPEBE3CHb.

3axigHi 00macTi YKpaiHu, sSKi HE 3a3HAIM OKYIIAIii, B3sUIM Ha ceOe 3HaAYHE
HAaBaHTa)XCHHA Yy 3B'SI3Ky 3 MEpEeMILICHHSIM JoAed Ta BaHTaxiB. lle crnpuumHumiIo
NEepPEeBAaHTAXKEHHS TPAHCIIOPTHOI IHPPACTPYKTYPH LIUX PETIOHIB.

Y BO€HHUN Yac MOPIOPUTETOM TPAHCHOPTHOI CUCTEMU CTa€ 3a0€3MECUCHHS
notpe6 30poiiHux Cun VYkpaiHn Ta TrymadiTapHuux Micid. Lle mnorpebdye
Nepepo3NoALTY PECYPCIB Ta MOO1MI3alli BCIX JOCTYITHUX MOKIHUBOCTEM.

BiitHa Tako cTHUMYJIIOBasIa JesiKl O3UTUBHI 3MiHH, O SIKMX MOKHA BIJTHECTH
aKTHBI3aLII0 BOJIOHTEPCHKOTO PyXY, PO3BUTOK AJIbTEPHATUBHHUX BU[IB TPAHCHOPTY,
nudposisanio. BoloHTepH BIAIrpaloTh BAXIMBY PONb Yy IEPEBE3CHHI JIFOJCH,
BAaHTAXIB Ta T'yMaHITAPHOI JONOMOTH. IXHS caMOBiijaHa Hpalls 3HAYHO IOJIETIIYE
CUTYAL[I}0 B YMOBAaX BilHHU.

Hlono TpaHCHOPTHOrO 3a0€3MEUYeHHs JIOKAJIbHUX MAacakKUpOIOTOKIB 3
HEBEJIMKUMH BIJICTaHSIMH, OCOOJMBO B MICTax MOTPIOHO 3ayBa)KUTH 3POCTAHHS
HOIYJISIPHOCT] BEJIOCUIEIHOTO Ta €JEeKTPOCAMOKAaTHOTO TPAHCHOPTY, 110 YaCTKOBO
PO3BaHTAXYE 1HIII BUJIA TPAHCTIOPTY Ta POOUTH MEepPECyBaHHS OUIBII €KOJIOTTUHUM.

BnpoBamxyrotecss 1u(poBi  pilIEHHA Ui ONTUMI3alii JIOTICTUKKA Ta
nepeBe3eHb. Lle 103BoJig€ MIIBUIIUTU €(PEKTUBHICTh TPAHCIOPTHOI CHCTEMH Ta
3pOOUTH ii OLIBII TPO30POIO.

[Ticnst 3akiHYeHHST BIMHM TPaAHCIOPTHA CUCTEMa YKpaiHu MmoTpedyBaTume
3HAYHOI BiAOYJ0BM Ta MojepHi3alii. Takox y nmepioJl BIJHOBJICHHS MEpUIOYEPTOBUM
3aBJaHHSIM TOCTaHe Bi0y/I0Ba MOCTIB, IOPIT, a€pPOIMOPTIB, 3aJi3HUYHUX CTaHIIN Ta
noptiB. Ile moTpebyBaTuMe 3HAYHUX I1HBECTHIIN K 13 OOKYy JepykaBU, TakK 1 BiJ
MDKHAPOIHUX TTApTHEPIB.

OxpiM TOro, BaXXKJIMBUM OyJie HE IPOCTO BITHOBJICHHS JOBOEHHOTO CTaHy, a U
MOJIEpHI3yBaHHS TPAHCIOPTHOI CUCTEMHU IIIJITXOM BIPOBAKEHHS HOBUX TEXHOJIOT1H
Ta MABUIICHHS Oe3meku TpancmopTy. Lle macTe MOXIuBICTh YKpaiHi CTaTH OLIBII
KOHKYPEHTOCIIPOMOXKHOI0 ~ Ha ~ MDKHapOJHOMY  pUHKY Ta  MPOJOBXKHUTHU
€BPOIHTETpalliiiHUI Mpoliec HalIol epKaBHU, 10 € OCHOBOIO IIMPOKUX TOPTOBEIBHUX
MOXJIMBOCTEN Ta EKOHOMIYHOI CHiBIIpaIli.

Jlitreparypa

1. benoycos, O. O., Tlaiinyk, O. B., Hyanuk, B. B. BrimB BiiiHU Ha
TPaHCIOPTHY CHCTeMY YKpaiHu: 301pHUK Te3 JOMOBiAeH 3 MIKHAPOJHOI HAYKOBO-
TEXHIYHOI KOH(epeHiii «|HTenekTyanbHl TPaHCIOPTHI TEXHOJIOT1i», XapkiB, 22-23
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3. Bizig 2035. IIpoekt Vkpaina 2.0. Ykpaincekuii [HCTUTYT MalOyTHBOTO:
https://uifuture.org/

YK 656.073
JOCJILZKEHHA TPAHCIHOPTHOI'O ITPOLECY ITPH
NEPEBE3EHHI NPOAYKIII IPAT TEK «3AXITYKPTPAHC»

CaBuenko Jliiiss AnaToJiiBHAa., K.T.H., JOIICHT
Ouiitnuk Imutpo CepriiioBuY, MaricTpant
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
lilya_savchenko@nubip.edu.ua

Biitna B YkpaiHi, sika nmovanack B 2022 CKOJUXHYJA HE TUIBKU MPOJOBOIBUMIA
Ta (iHAHCOBUM pHUHOK, ajieé W HeaOWusIK TOPKHYJIach BaHTAXXHUX TEPEBE3CHD,
MPU3BIBIIA JI0 IIAJEHOro pocTy IiH. IlepemyMoBOIO poOCTy IIIH Ha BaHTaXHI
MEPEBE3CHHS CTaB PICT I[IH HAa EHEProHOCii Ta MajauBO, SKi OCOOJMBO KPUTHYHO
BUPOCTU Ha T caHkiii nmpotu P®. JlochimkeHHs cuTyallii HA pUHKY BaHTOKHUX
NepeBe3eHb € aKTyalIbHOIO TEMOIO IS JIOCHITy, aJKe caMe IiHa TIEpEeBE3CHHS JIsirae
Ha KIHIIEBOTO CIIOXHMBAaYa, SIKUM TJIATUTH 32 TOBAp JOpOXKUe uepe3 301IbIICHHS
BapTOCTI 1OT0 JOCTAaBKH.

Ha croroani opraxizaiiis Mi>KHapOJIHUX TEPEBE3E€Hb BIJIIrPa€ BaKIUBY POJib Y
chepl MDKHApPOJHOI TOPTiBIII Ta SBJISETHCS HEBIA €MHOIO i1 yactuHOw. Came
MDKHApO/IHA JIOTICTUKA 3a0e3Medye JOCTaBKy TOBapiB MK KpaiHaMH Ta € TaKUM co01
MOCTOM, SIKUH TIOE€IHY€E HE TITLKH O13HEC KOMIIAH1H, ajie i eKOHOMIKH KpaiH.

3 PO3BUTKOM MIKHAPOJIHOT TOPTIBIII MOMUT HA MEPEBE3CHHS 3POCTAE, HATIEBHO
HEMae KOMITaHii, gka 0 3aiiMajiach EKCIIOPTOM UM IMIIOPTOM, TIPOTE KOJHOTO pa3y HE
OpraHizoByBajla MIKHApOJHI IepeBe3eHHs. | HalOUIbIl BaXKJIMBUM € PO3PaXyHOK
BapTOCTI MEpEeBE3€Hb, KM B KIHIIEBOMY BILJIMBA€ HAa OCTATOYHY LIHY KOMIIAHII.
Came TOMy pO3paxyHOK BUTpPAT Ha MIKHAPOJIHI MEPEBE3ECHHS € aKTyaJIbHOIO TEMOIO
JUTST TOCIILIKEHHS.

Opranizaifis TpaHCHOPTHOTO TOCMOJAPCTBA MOXKE 3O0UIBIIUTH BUTPATH
NIJIPUEMCTBA Y 3B'A3KYy 3 MOSBOI0 TAaKMX TPYIHOIIIB SIK: HE TOTOBHM N0 peicy
TPaHCHOPTHUN 3acid, TUMYACcOBI BTpPaATH, CIPUYMHEHI MOTOJHMMHU yMOBaMHU Ta
3aTOpaMy Ha JIOpO31, TNCYBAHHSA BaHTaXy IiJ 4yac TPAHCIOPTYBaHHS; BIJICYTHICTb
HEOOXITHOTO  TpaHCHopTy Tomlo. [IpaBwiibHAa oOprasi3aiis TPaHCIIOPTHOTO
rocrofapcTBa Ha MiAMPUEMCTBI BUPIIIYE 1[I MUTAHHS, TOTIOMAral4u MiAIPUEMCTBY
3MEHIITUTH BUTPATH Ta HEMOTPiOHI JIJI1 BUPOOHHUIITBA KAITITAIOBKJIACHHS.

OO0’eKTOM JOCHIJDKEHHS € aHali3 OCOOJIMBOCTEM MpOIECy IepeBe3eHHS
NPOIYKLIT Ha MIAMPUEMCTBI B yMOBaxX eKcrnopTy. [IpeaMeToM nOoCHiKeHHs € OllIHKa
npoliecy NepeBe3eHHsI MPOAYKIlT Ha MANPUEMCTBI.

B poGoti mpoBeaeHo mocmipkeHHs 3a jgornomoror Matpuili [IDE, ska
NpU3Beie 10 ONTUMI3AIlll TPAHCIIOPTHOTO MPOLECY HA MiIMPUEMCTBI.

OToX pO3MOYHEMO 3 BUJIEHHS (PAKTOpiB, AKI HAMOUIbLIE BIUIMBAIOTH Ha
BapTICTh MepeBe3eHHs (quB. Ta0d. 1)
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Tabnuig 1 — InTepBasau 3MiHIOBaHHSA (DaKTOPiB

. HynwoBuii | HaniBaianazonu
MinimyMm | Makcumym . .
dakropu (Ximin) (Ximax) piBEHB 3MiHU (haKTOpy
(XO01) Axi
Butpatu Ha aBTOMOO1IBHE MAJIbHE, TPH 19623,5 20523,45 20073,45 225
®DoHJ 3apo0ITHOI TUIATH, TPH 41625,1 51430,1 46527,6 2451,25
Butpartu Ha MacTUIIbHI MaTepianu, rpH 4995,01 6171,61 5583,31 294,15

Jlani HaBenemo opraxizarito matpuili [IOE (quB. Tabdm. 2)
Tabnuig 2 — Opranizauia matpuui IIOE

KosoBi 3HaueHHsI pakTopiB HarypanbHi 3HaueHHs haKkTOpiB
Neni/mt

x0 xl x2 x3 xl, rpH X2, TpH x3, IpH

1 1 1 1 1 41625,1 | 19623,5 | 4995,01
2 1 -1 1 1 41625,1 | 19623,5 | 4995,01
3 1 1 -1 1 41625,1 | 19623,5 | 4995,01
4 1 -1 -1 1 41625,1 | 19623,5 | 4995,01
5 1 1 1 -1 41625,1 | 19623,5 | 4995,01
6 1 -1 1 -1 41625,1 | 19623,5 | 4995,01
7 1 1 -1 -1 41625,1 | 19623,5 | 4995,01
8 1 -1 -1 -1 41625,1 | 19623,5 | 4995,01
9 1 1,215 0 0 41625,1 | 19623,5 | 4995,01
10 1 -1,215 0 0 41625,1 | 19623,5 | 4995,01
11 1 0 1,215 0 41625,1 | 19623,5 | 4995,01
12 1 0 -1,215 0 41625,1 | 19623,5 | 4995,01
13 1 0 0 1,215 41625,1 | 19623,5 | 4995,01
14 1 0 0 -1,215 41625,1 | 19623,5 | 4995,01
15 1 0 0 0 41625,1 | 19623,5 | 4995,01

HactynHum BizyanizyeMo poOouunii Tuiad eKcrepuMeHTy (auB. Tab. 3)
Tabmuus 3 — 3navyenns ¢paxkropiB X1, X2 ta X3 Ta 3arajibHUil BUTPAT HA

nepeBe3eHHs
X1 X2 X3 C(y)
X1 X1 X2 X2 X3 X3 y
1 1 41626,1 1 19624,45 1 4996,01 | 93298,85
2 -1 41624,1 1 19624,45 1 4996,01 | 93296,85
3 1 41626,1 -1 19622,45 1 4996,01 | 93296,85
4 -1 41624,1 -1 19622,45 1 4996,01 | 93294,85
5 1 41626,1 1 19624,45 -1 4994,01 | 93296,85
6 -1 41624,1 1 19624,45 -1 4994,01 | 93294,85
7 1 41626,1 -1 19622,45 -1 4994,01 | 93294,85
8 -1 41624,1 -1 19622,45 -1 4994,01 | 93292,85
9 1,215 | 41626,32 0 19623,45 0 4995,01 | 93297,07
10 -1,215 | 41623,89 0 19623,45 0 4995,01 93294,64
11 0 416251 | 1215 | 1962467 0 4995,01 | 93297,07
12 0 416251 | -1,215 | 19622,24 0 499501 | 9329464
13 0 41625,1 0 1962345 | 1,215 | 4996,225 | 93297,07
14 0 41625,1 0 19623,45 | -1,215 | 4993795 | 93294,64
15 0 41625,1 0 19623,45 0 4995,01 93295,85

HactynmHum nporoHyeMo TPOBECTH TOTIOMIXKHI pO3paxyHKH
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Ta6nuig 4 — Pe3yabTaT 10NOMIXKHIX PO3PaXYHKIB

x1 x2 x3 (xI+x2)2 | x1+x3)2 | (x2+x3)2 x12 x22 x32

1 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

2 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

3 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

4 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

5 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

6 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

7 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

8 1 1 1 4 4 4 1732648950 | 385079789,9 | 24950125

9 1,48 0 0 2,179 2,179 0 1732648950 | 385079789,9 | 24950125

10 1,48 0 0 2,179 2,179 0 1732648950 | 385079789,9 | 24950125

11 0 1,476 0 2,179 0,000 2,179 1732648950 | 385079789,9 | 24950125

12 0 1,476 0 2,179 0,000 2,179 1732648950 | 385079789,9 | 24950125

13 0 0 1,476 0 2,179 2,179 1732648950 | 385079789,9 | 24950125

14 0 0 1,476 0 2,179 2,179 1732648950 | 385079789,9 | 24950125

15 0 0 0 0 0 0 1732648950 | 385079789,9 | 24950125

Tabnunsg 5 — Pe3yabTaT 10NOMi)KHUX PO3PAXYHKIB

x1*y | x2*%y | x3*y | x1x2y | xIx3y | x2x3y x1*y x2%y x2*y
1 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
2 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
3 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
4 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
5 ] 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
6 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
7 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
8 | 90371 | 90371 | 90371 | 3,762E+09 | 2E+09 | 5E+08 | 3761692755 | 1773386483 451402950
9 | 133408 0 0 5,553E+09 0 0 3761692755 | 1773386483 451402950
10 | 133408 0 0 5,553E+09 0 0 3761692755 | 1773386483 451402950
11 0 133408 0 0 3E+09 0 3761692755 | 1773386483 451402950
12 0 133408 0 0 3E+09 0 3761692755 | 1773386483 451402950
13 0 0 133408 0 0 7E+08 | 3761692755 | 1773386483 451402950
14 0 0 133408 0 0 7E+08 | 3761692755 | 1773386483 451402950
15 0 0 0 0 0 0 3761692755 | 1773386483 451402950

JlaHi po3paxyHKH MpHU MPOBEICHHI JOCTIIKEHHS, IO03BOJSIOTH 3POOUTH
BHUCHOBKH, 110 MPY TPaBUIbHIN opradizaiii TpancnoptHoro nporecy B [IpAT TEK
«3axiTyKpTpaHcy Oyle OTpMMaHa BIAYYyTHA €KOHOMIsl KOIITIB, SIKI KOMIIaHisl MOXKe
BUKOPUCTATH HA OHOBJICHHS aBTOIMAPKy a00 IS TOKpAIIEHHS YMOB POOOTH CBOiX
IpaIliBHUKIB.

OToX, HAa OCHOBI MPOBEJACHUX PO3PaXyHKIB, BU3HAYEHO, IO 3aIPOMOHOBAHY
HAaMU ONTHUMI3AIlI0 MOXKHA BUKOPHCTATH 1 JJIs iHIMX peiiciB, Tak sk [IpAT TEK
«3axiaykprpanc» Mae 300 BaHTaXiBOK, CyMa €KOHOMIi Oyjie 3HaYHOIO.
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YK 656.075
OIITUMIBALIA TPAHCIIOPTHOI'O TPOLECY NOCTABKHA
BAHTAKIB KOMIAHIT «GOODLOGISTICS»
CaBuenko Jliiisi AHaToJiiBHA., K.T.H., JIOLICHT
Cipeubkuii Imutpo BitaaboBuy, marictp
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanusa Yxpainu
lilya_savchenko@nubip.edu.ua

YMOBH BOEHHOTO CTaHy Ha TepuTOpii YKpaiHM 3aBXIU CYHPOBOKYIOTHCS
BUKIMKAMH Ta BaXXJIMBUMH TEPETBOPEHHSMHU IS PI3HUX Taly3edl EeKOHOMIKH.
Oco0nuBO akTyaJapbHOIO € TpoOJeMaTHKa IEPEeBE3EHHS TOBapiB Ta Oprasizamii
MEPEBI3HOTO TMPOIECY B YMOBax HAA3BHYAWHUX OOCTaBUH. Y I[bOMY KOHTEKCTI
KOMITaHli JIOTICTUYHOTO CEKTOPY 3a3HAI0Th 3HAYHMX TPYIHOIIIB 1 MalOTh BEJIUKY
BIIMOBIJAIBHICTD 3a0e3meuyBaTi Oe3repeliiiHi mepeBe3eHHH.

O0’exTOM JOCTIDKEHHS € mepeBi3Huid nporec kommanii " GoodLogistics " y
KPU30BHX YMOBaX BOEHHOTO CTaHy Ha TepuTopii KuiBchkoi o6macri.

Jist BuGopy mapiuipyty O0yB oOpanuii Hanpsimok KuiB - bepmin. CrannaptHuit
mapuipyT bepmin — Kuis Buxonye xommaniss GoodLogistics. Floro mpoTskHiCTh B
000X HampsiMkax CcTaHOBUTH 2790 kM, mpoxoasud depe3 muiaroaym Y CTHIIYT.
KitouoBi nmynktu mapuipyty KuiB - Xutomup - PiBHe - Jlyupk - Bomomumwmp -
Bonuncekuii - JIto6min - Pagom - [To3nans - @pankdypt - bepain.

|
/
|

151/10. 1. Cxema mapupyty KuiB — bepJiin
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[IpoBeaemo po3paxyHOK BUTpAT Ha JaHU MApUIPYT.

1) 3aranpHa moBxkuHa MapmipyTy (L) CKiamaeTbest 3 cymMu MpoOIriB 1o
KOKHIM KpaiHi CJTiTyBaHHS.

Lyar = X Li, kM (1)
ne Li = mpo6ir mo KoxkHii BIAMOBIIHIN TepUTOpii OKpEMOi KpaiHH, KM
Loor = (529 4+ 766 + 100) * 2 = 2790 kM

2)  TpancroptHa poOoTa.

W = CBaH * LBaH’ TKM (2)

ne G:== — Maca BaHTaxy, T

L.z: — mpoOir 3 BaHTaXeM, KM

W; = 20,20 * 529 = 10685,8 TkM
W, = 20,20 * 766 = 15473,2 TkM
W5 = 20,20 * 100 = 2020 TkM

Butpatn Ha nanuBo. Po3paxyHOK IIIH Ha NallbHE PETYJIOETHCS HaKa3oM
MinictepctBa Tpancnopty Ykpainu Bimx 10 motoro 1998 p. «[lpo 3arBepikeHHs
HOPM BUKOPUCTAaHHS TajWBa Ta TMaJIbHOTO [UJII TPAHCIOPTY 3arajibHOrO
KOpPUCTYBaHHs». BinmoBigHo A0 myHKTY 4.4. 1IbOr0 Haka3zy JUisl CTalllOHAPHHUX
BaHTXKHUX aBTOMOOLTIB 1 MPUYEIIIB, K1 TATHYTH OJIMHMITIO aBTOIMO13/11B, aBTOMOO1JIIB
1 BaHT@XHUX BAaroHiB, fKi BUKOHYIOTb POOOTH, IO OOYHCIIOIOTHECS B TOHHO-
KUJIOMETpax, CEpPe/IHs BUTpaTa MajanBa po3paxoByeTbes 3a popmynow:QH = 0,01 e
Hs ¢ S e (1 + 0,01 « K));

JUis  MDKHApOJAHMX aBTOMOOUIBHMX TIEPEBE3€Hb B TEILUTy TOPY POKY
(inpopmarisi  «Hopmbl  pacxomaroruiiBa W CMa304HBIX  MaTepHaJOB  Ha
aBTOMOOUIEHOM TpaHcnopTe «PykoBosmmii nokyment P3112194-0366-03»)

Qy1 = 0,01 * (35,74 529 4+ 1,3 * 10685,8) » (1 + 0,01 * 12) = 367,33
Qu2 = 0,01 * (35,74 * 766 + 1,3 * 15473,2) * (1 + 0,01 x 12) = 531,91
Qys = 0,01 * (35,74 100 + 1,3 * 2020) * (1 + 0,01 * 12) = 69,44

He3po3yMmisio, yn crio’kMBaHHs MalKBa Ta IL1HA 3a JITP NaJluBa AAI0Th TPOIIOBY
OIIHKY LIOT'O MaJIMBa, OJHAK LIS I[1HA 1]l YaC MI>KHAPOAHUX aBTOMOOIIHLHUX
NEepPEBE3CHb PI3HUTHCS B KOXKHIN KpaiHi, Yepe3 Ky PO3TISIaEThCS TPAHCTIOPTHUI
MapmipyT. ToMmy iCHye moTpeba 3MEHIITNTH BUKOPHUCTAHHS MaJTuBa KOKHOIO KPaiHOIO
yepes Ha3eMH1 MapiIpyTH.

Hanpuxnan, na Tteputopii Ilosnbmii wmacio, sike BBO3UTHCS 3 Oakis,
BCTAHOBJICHUX y KOMEPIIIHHUX aBTOMOOUIAX, 3BIIbHAEThCA Bl [1/IB. Jlo Himewunnu
MOXHa BBe3TH He Oinbire 200 miTpiB.

CepBicHe TexHIYHE OOCIIyrOBYBaHHSI MOBUHHO MPOBOJUTHUCS Ha CHELialbHIN
ctanIli. KpiMm Toro, ofHi€0 3 BUMOT KOMIAaHIA — MOCTa4yaIbHUKIB aBTOAKCECYapiB €
HaJaHHS BJIACHUKY TPAHCIOPTHOTO 3aco0y TEXHIYHOI CIIykKOW, sKa JIEMOHCTPYE
TOBap Ha BU3HAYCHIN MOCTAYaIbHUKOM CTaHIIIi. TidbKU TOTPUMYIOUUCH ITi€T BUMOTH,
a TaKOX CYBOPO JOTPUMYIOUMChH MPAaBWJI €KCIUTyaTallii oOiaJHaHHs, OCTaYaIbHUK
HaJa€ MEeBHI rapanTtii. ToMmy BUTpaTH Ha OOCIyTOBYBaHHS €BPOIEHCHKUX CEPBICIB
BU3HAYAIOTHCSA BUXOSYM 3 I[IH CHEIIali30BaHUX CTaHIid. Po3Mip 1000BUX BUTpaT,
BUIUIAYCHUX TIpaI[iBHUKaM, HAMpaBJICHUM Yy BUIPSAUKCHHS MANPUEMCTBAMM,
yCTaHOBaMU Ta OpraHi3alisiMi ycix (opM BIaCHOCTI (KpIM HIANPUEMCTB, YCTaHOB Ta
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oprasizarliii, 1o MOBHICTIO a00 YaCTKOBO YTPUMYIOThCS, HE MOXKE OYTH HUKYUM HIXK
HOpPMHU JI000BHUX BHTpaT, YCTAHOBJCHHUX JIOJaTKOM J0 TmocTaHoBu KalGinety
MinictpiB Ykpainu Big 11 munuas 2002 p. N 977.

Tabmuug 2 — TpaHCHOPTHBI NapaMeTPH MApPLIPYTY

¥ MOBHI VYkpaina [Tonpmia Himeuunna
MIO3HAYCHHSI
B npssMoMy HanpsiMKy
Bincrans kM L 529 766 100
Bara BanTaxy, T Q 20,20 20,20 20,20
Tpanc. poboTa, TKM W 10685,8 15473,2 2020
Hopwma Butpar, i Q, 367,33 531,91 69,44
3 ypax. oOMex.,J1 Q- 717,33 251,35 -
B 3BOpOTHBOMY HANPSIMKY
Biacrans km L 529 766 100
Bara BanTaxy, T Q 20,20 20,20 20,20
Tpanc. po6oT, TkM W 10685,8 15473,2 2020
Hopwma BuTpar, i Q, 367,33 531,91 69,44
3 ypax. oOMex.,J1 Qn 367,33 531,91 69,44
Tabmmrs 3
Tabnuug 3 — HopMu BillikoayBaHHS BUTPAT HA BiApsisKeHHSI
Ha3ssa kpainu Hopwma 1060BuX BUTpat
VYkpaina 30 rpH.
ITospma 389%
Himeyunna 50%
90
C,y = (31+—;59 + 595,44 + 53,71) %2 = 1311,05 rpH
Butpartu noB’si3ani 3 opopMIIEHHSIM 000POTHOTO PEHCY.

a) Kamxka M/II

Kamwkka MJII € MiXHApOJHUM TapaHTIMHUM JOKYMEHTOM Ha JOCTaBKY
BaHTaXy J0 MHUTHHII TPU3HAYEHHS Ta CIJIaTy MHUTa Ta mojaartkiB. [[ns ydacHuUKIB
AcMAII 4-cropinkoBa kHmxka M/III komtye 300 rpH., 6-cTopinkoBa kHukka M/III
- 614 rpH., 14-cTopinkoBa karxkka MIII - 624 rpH. (uina 3 IIJIB). ITicnst orpumanus
KHHUIY BOHa JilicHa 60 nHiB 0e3 npaBa NMpoaoBKeHHs (1Witoc 1 qeHp otpuManHs Ta 15
JTHIB HA TOBEpHEHHSI KHUTH). [[iHM [1HCHI HA MOMEHT PO3paxyHKY.

0) CtpaxyBaHHS

CrpaxyBanns M/ ckianaerscs 3 CtpaxyBanus TIP = 104 rpu

Bapricts «3enenoi Kaptu» cranoButh: 533 rpH./Mic

B)Ekomnoriunuii 301p

Exonoriuni 300pu B kpaiHax €Bponu 3akiiajieHi B 1aTy 3a goporu. B Ykpaini
y IyHKTI IPOMYCKY CIUIauyeTbes ekonor.= 15,84 rpH.

r) MutHuii 36ip

BiamoBinno no [3akoH Ykpainu «IIpo enwnwmii 30ip, SKHUM CHPaBISETHCA y
MyHKTaX TMPOMYCKY dYepe3 JepKaBHUM KOPAOH Ykpainm» Big 26.12.2002] nmns
BaHTAXHUX aBTOMOOUTIB 3arajbHOI0 Macoro Bij 20 1o 40 T. enuHuit 301p CTAHOBUTH
Cwm3= 10 € = 113 rpH. 3aranbHi BUTpaTv Ha 0OPMIICHHS:
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dipMa Haja€e KOIITH CBOIM CHIBPOOITHMKAM Ha TOKPUTTS PI3HUX BUTpAT,
MOB's3aHUX 3 p0O0TOI0, 3 po3paxyHKy 100 rpH./neHb MepeBe3eHHS

3aranbHOTOCIOIAPCHhKI BUTPATH.

Tabmuis 4 — Po3paxyHok 3arajibHMX BUTPAT HA BUKOHAHHSI 000POTHOIO peiicy

Po3paxyHKoBI mapaMeTpu ABTOMOOITTbHE CIIOTYYCHHSI
BincTanp HaBaHTa)KeHOI i3KkH, kM L 2790
TpancnoptHa pobota, Tkm Wn 28179
Butparu Ha MacTWiIbHI MaTepianu, rpH. En 2390
Butparu Ha TO, rpH.  An 3720
Butparu Ha aBTOMOOIIbHI IIMHHU, TPH.  Jn 1898,32
AMoOpTH3allisl pyXOMOTO CKJIany , TpH  Bp 30000
Butparu Ha omary mpami , rpa . Up 1311,05
Butparu Ha omary nopir , rpa Fn 267,6
Butpartu Ha MUIiKy aBTO, TpPH  An 900
KiJIbKiCTh MalllMH y aBTOMAPKY , T &)
Butpara nanusa 1/100xkm QN 33,6
BapticTe nanpHOTO , TPH  On 55,0
3apmuiara BoaieBi, rpH  Cn 20000
Jlinensii + kaptku , rpa Ky 865,64
[ami Butpatn . ¥n TpH, 1200
Kinpkicte pobouyux m1i6 N 24
TpancnoptHi BuTpatu(O6€H3UH U1 JIETKOB. aBTO Ta 1H.) 6919,81
rpa./Meca XN

Crositnka  Mn rpy, 105.32
AptonuBinka | mammna + [Ipuyin rpa/pik B 1600
CMP crpaxyBanHs TpH./poky Hn 15000

PospaxyHnok BuTpaT Ha yTpuMaHHs OJHOTO aBTOMOO1JIs

1- 3aprutata Bomiesi 3a 1 micsanp - Ch=Cy/ L ;

c 20000 717
n= 750 - /17 (rpw)
2 — IMomarku rpa/micsis = pu= T,/ L ;
3333.33 119
3 — Texormsan mamman + npudin - A = An/12/L — ae 12 KUTBKICTh MICSIIIB ;
3720
Anl =—12_ = 0,11 (rpn);
2720 ’ ’
4 — ABTolMBIJIKa, MaIlIKMHA + IpUYiIt PBny = Bn/12/ L;
(1600)
Bnl = A2 405 (rpH);
2720 ’ ’
5 — CMP — crpaxyBanns Hnl = Hn/12/ L ;
(1??0)
Hnl = a0 = 0.45 (rpH) ;

6 - Jlinensis + kaptku Kn; = K /60/ L ;

865,64

kn1 = Ceo) 0,01 (rpn) ;

2790
7 — Bynkanizarist Ju1 = Jy L;
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= 1898,32 0,68 (pi);
]n - 2790 - Y FpH )
8 - Muiika MaluHu - A1 = Ao/ L;
Anl = 200 = 0,32 (rpH);
M= 2790 = 24 VPR
9 — Crostaka - Myp =M, /L ;
M1 — 105.32 — 0,04 (rpi);
N =790 T U MPRD
10 - PemonTH no3armianosi By =B,12/ L ;
(30000)
Bnl=--22_2 _ 09 (rpn)
2790 ’
11 — HenepenbauyBaHi BUTpaTH ¥n1 = ¥/ L;
0
¥nl = 5790 = 0,43 (rpH);
12 — ITanmuBo Qni = (Qn/100) * o,
33,6
QN1 = (W) * 55 = 18,48 (rpH) ;

[TinpaxyBaBIm cyMy BHUIIC HaBEICHUX PO3paxyHKiB Pazom Ha yrpumanHs |
aBTo mijge 29.92 rpH Ha 1 KijoMeTp mpoliry
3aranpHi BUTPATH HA BECh aBTOMApK
[adopmaniiiai mociyru Uy =Un /L /5
1311,05
Unl = Zéi = 0,09 (rpH);

Tpancnoptni Butpatn  Xnl = Xn/L/5 ; le 5 — KiNbKICTh aBTO aBTOMAPKY
(6919,81

27590 ) = 0,5 (rpH);

OTxe MpoBIBIIM PO3PAXYHKH 110 BUSHAYEHHIO COOIBApTOCTI 1 KM mpooiry
MO>KHA MIIBECTH MiJICYMOK, pa3oM Bcl BUtatu OynyTh AopiBHioBaTH 30,51 rpH Ha 1
KM MPOOIry, TaKOK BpaxyBaBIIIU BIICOTOK XOJIOCTOTO MPOOITyY KUl CTAHOBUTH 4 %
MaeMo 1110 coOiBapTicTh 1 kM npoOiry cranosutume 30,51%1,04 = 31,73 (rph).
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Xnl =

77



3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

KuiB. Ham. yH-T iM. Tapaca IlleBuenka [ra iH.] ; [peaxon.: C. B. Ycrenko, C. K.
Pamasanos, O. I1. Crenanenko 1a iH.]. — Kuis : KHEYVY, 2018. — C. 28-29.

5. bakaes O. O. Teopernuni 3acaau norictukd : [ligpyunuk. ¥V 2-x 1. T. 2./ O. O.
bakaes, O. I1. Kytax, JI. A. Ilonomapenko. — K. : ®@enikc, 2005. — 528 c.

6. bayepcokc JI. J[x. Jlorictuka: [aTerpoBanuii maniror moctaBok [Ilep. 3 anrd.
H. H. bapummnikosa, b. C. ITincekepa] / Jlonamsa k. Byepcokc, [esin k. Kioc. - 2-¢
y3. - M.: BAT «Omnimm-bizaecy, 2008. - 640c.

V]IK 656.073 5
PO3PAXYHOK HAMKOPOTIIMX IIJISIXIB IOCTAYAHHS
BAHTAKY 3 JJOIIOMOI'OIO AJITOPUTMY JEMKCTPI

CaBuenko Jliiis AHaToJiiBHA., K.T.H., JIOLICHT
Coxupko AHHA, CTyJICHTKA
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanusa Yxpainu
lilya_savchenko@nubip.edu.ua
[Tpu mocaimKeHH! IMyHKTIB EPEBE3CHHS BaHTa)Ky BUABJICHO 110 TOUKH BHI3[ 3
TPaH3UTHOTO TepMiHamy (Touka 1) 3aBXKIM MPOXOASTH uepe3 TOUku 3 abo 8 B
3QJIKHOCTI BiJl HAapsAMKY pyxy. [IpencraBumMo 3aBaaHHs y BUTIISA1 Tpada.
I'pad abo meopientoBanmii rpad G - e Bnopsakopana mapa G: = (V, E), ana
K01 BUKOHAaHI Taki yMOBHU: V 1€ 0e3Jiu BepiirH ado By3imiB, E 1e 6e3miu map (y pasi
HEOPIEHTOBAHOTO rpad)a — HEBMOPSAKOBAHUX PI3HUX BEPIIHH, 3BaHUX peOpaMu.
VY opientoBanomy rpadi (E-V) craBuTh y BIANOBIIHICTh KOXHINA 1y31 il
KIHIIEBY BEPIIMHY (KIHEUb JyTH).
Hanani kaptu, 3 BiACTaHIO y pI3HI 4yacu [JHA (PaHOK Ta JI€Hb), OCHOBHOIO
BIJIMIHHICTIO BUSIBJICHO PI3HUIIS MK Toukamu 5 Ta 6,7. Jlanni 3rpynoaHi B (Ta0. 1).
Ta6mauus 1. lani mpo BiacTani goctaBku

0 1 2 3 4 5 6,7 8
1

2 16,5

3 10.1 6.4

4 116 | 253 | 184

S 132 | 269 | 205 1.6

6,7 16.3 | 325 | 229 | 12.6 |12.3/18.3
8 5.4 188 | 124 6.5 6.9 10.9

Anroput™m [lelikctpu — anropuT™ Ha rpadax, BiH 3HaXOJUTh HAWKOPOTIIUHI
HUIAX BiA OJHIET BepiminHU rpady A0 BCIX 1HIMX BepiiuH. Knacuunuii anroputm
JledikcTpl mpairoe TUIbKK JJ1s1 TpadiB 0e3 pedep BiA'€MHOI JOBXKUHU. AJITOPUTM
0a3yeTbes Ha KaI0HOMY MIIX0/1. AJTOpUTM J{eHKCTpH MpaIoe HACTYITHUM YHHOM:

1. Inimanizauis: BcTaHOBIIIOEMO MOYATKOBY BEPILMHY Ta BIACTaH1 10 PELITH
BEPUINH SIK HECKIHUEHHICTh (200 BEJIMKE YMCII0), KPIM MOYATKOBOI BEPIINHU, Y SKOI
B1JICTaHb BCTAHOBIIIOEMO 5K 0.
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2. Bubip BepmmHu: 3 ycCIX HEBIJABIJJAaHMX BEPIIMH BUOUPAETHCS Ta, A0 SKOL
CYMapHHUH NMUISIX BiJl TOYATKOBOI BEPIIMHU MiHIMAJIbHHAM.

3. Posrman cycimiB: Jlns oOpaHOi BEpIIMHU TEpEepaxoBYEMO BIACTaHI [0
CYCiJIiB, SIKIIO HOBUU NUIIX KOpoTIiie. [le poOUThCS TakuM YWHOM: SIKIO TIIISX BiJT
MOYaTKOBOI BEPIIUHU 10 00paHOi BEPIIMHH TUTIOC Bara pedpa J0 cycifa MEeHIIa, HiX
MIOTOYHA BiJICTaHb JI0 CyCifa, OHOBIIOEMO B1/ICTaHb.

4. [lo3HayaeMo BEPIIMHY K BiABIAAHY.

5. [ToBTOprOEMO KpOKH 2-4, TOKU BC1 BEPIIMHU HE OYyAyTh BiJBiIaHI.

dopmyna 17 OHOBJICHHS BiJICTaHi 10 cycifa B Big BepivHu A BUTIISIIA€ TaK:

D(B) = min (D(B),D(A)+W(A,B)) (1)
Jle: D(B) - motouHa BijcTaHb 10 BepuinHU B.
D(A) - moTtouHa BiicTaHb 10 BEPUIMHH A.
W(A,B) - Bara pebpa mixx BepinHamu A u B.

1 xpok: BcTaHOBIIOEMO MOYAaTKOBY BEpIIMHY | Ta BIACTaHI 10 PEIITH
BEPUINH SIK HECKIHUEHHICTh (200 BEJIMKE YMCII0), KPIM MOYAaTKOBOI BEPIIUHU, Y SKOI
B1JICTaHb BCTAHOBIIIOEMO 5K 0.

Bepmmaa D(1) Bara W(1.1)=0

Posrnsan cyciaiB e Touku 3 Ta 8 A1t 00paHO1 BEPIIMHU ITEpEPaxoByeEMO

[To3Hauaemo Ha rpadi

W(1,3)=10.1

W(1,8)=5.4

D(8)= W(1.1)+ W(1,8)=0+5,4 =54

D(3)= W(1.1)+ W(1,3)=0+10,1 =10,1

D(8)= min (D(8),D(3)+W(1,1))=5.4+0

2 kpok: Posrnsmaemo Bepimuay D(8) Bara W(1.8)=5,4

Posrasimaemo cyciaiB nie Touku 3, 6,7 Ta 4 nis 00paHoi BEPIIMHA

[To3nauaemo Ha rpadi (Puc 1)

W(8,3)=12,4

W(8,(6,7))=10.9

W(8,4)=6,5

D(6,7)= W(1.8)+ W(8,(6,7))= 5,4+10,9 =16,3

D(3)= W(1.8)+ W(8,3)=5,4+12,4 =178

D(4)= W(1.8)+ W(8,4)=5,4+6,5=11,9

D(4)=min (D(4),D(3),D(6.7)+W(1,8))= 6.5+5.4=11.9

3 kpok: Posrisnaemo Beprmny D(4) Bara W(1,4)=11,9

Posrasig cyciniB e Touku 6,7 Ta 5 a1 00paHOil BEPIIMHU

[Toznauaemo Ha rpadi (Puc 2.9)

W(4,5)=1,6

W(4,(6,7))=12.6

D(4,5)= W(1.4)+ W(4,5)=11,9+1,6 =13,5

D(4,(6,7))= W(1.4)+ W()=11,9+12,4 =24,3

D(5)= min (D(5),D(6.7)+W(1,4))= 1,6+11,4=13.5

4 kpok: Posrisnaemo Beprmny D(5) Bara W(1,5)=13,5

Posrnsn cyciaiB e Touku 6,7 st 0OpaHoi BEpIIUHU

[To3nauwaemo Ha rpadi (Puc 2.10)
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D(6,7)= min (D(6.7)+W(1,5)= 12,3+13.5=25,8 nenp
D(6,7)= min (D(6.7)+W(1,5)= 18,3+13.5=31,8 panok
5 xpok: Posrnsgaemo Bepmuny D(6,7) Bara W(1,(6,7))=25,8, 6epeMo neHHUIH
noka3Huk. Po3risgaemo cyciaiB 11e Touku 3 Ta 2 s 00paHoi BEpIIMHA
[Toznauaemo Ha rpadi.
W((6,7),3)=22,6
W((6,7),2)=32,5
D(3)=min (D(3),D(2)+W(1,(6,7))= 22.6+25,8=48.4
6 kpok: Posrimsaaemo Bepmmuny D(3) Bara W(1,3)=48,4
Posrnsmaemo cycini me Touka 2 Jj1s1 00paHoi BEPIIMHU
[To3nayaemo Ha rpadi
W((2,3)=22,6
D(2)= min (D(2)+W(1,3)= 6,4+48.4=54,8
Tabnuis 2.Pe3yJbTaT po3paxyHKy

BEPIINHH
1 0 00 00 0 0 0 0
2 0 10.1 0 0 0 5.4
5 3 00 17.8 11.9 0 16.3
A 135 24.5
5 25.8/31.8
6 58.3/64.3 48.4/54.4
7 54.8/60.8

6,4 @

18.3 paHowr/12,3 peHb

Puc. 2. HaiikopoTmuii mjisiX BaHTa;KONepPeBe3eHHs] 3HAHIEHUI 32 J0MOMOI010
Anroputmy Jleidkerpi
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OnTuMizaliiss MapuipyTy 3a JOMOMOIOI0 alroputMmy JleMkcTpi mokasana o
MapmipyT TOCTaBKH 66.9kM, BH3HAYWIM 10 e Ha 12,1 KM [OBIIEe, HIK IUIIX
3HAWJIEHUH 3a IOIOMOTOK0 aIrOPUTMY, IKH CTAHOBUTH 54.8 KM.
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BUKOHAHHI MI>KHAPOAHUX BAaHTAXKHUX aBTOMOOUIBHUX NIEpeBe3eHb: ABTOped. auc.
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V]IK 656.073
MEPCIEKTHUBU AJIbTEPHATUBHUX TEXHOJIOTTH
MEPEBE3EHD B YKPATHI

Hlanarina Oabra OJiekcaHapiBHA, K.T.H., IOLEHT,
Kpameninin Oaexcanap CemeHoBHUY, J1.T.H., Ipodecop,
Beanuko Makcum AHAPIOBUY, CTYICHT
Pexunups Bagum OQuiekcaHapoBu4, CTyIEHT
Vkpaincokuil deporcasnuti ynisepcumem 3anisHUYHO20 MPAHCHOPILY
e-mail: shapatina@ukr.net

BiamoBinno nmo TpancmoprtHOi ctpaterii Ykpainun B ymMoBax €BpoiHTerpartii
OJIHAM 13 TIPIOPUTETHUX HAIPSMIB TPAHCIIOPTY € HANAHHS SKICHUX Ta €(PEKTHUBHUX
MOCJIyT TIepeBe3eHb. 3 II€I0 METOI HEOOXIJHO 3aCBOIOBATH HOBI TEXHOJOTI]
NepeBe3eHb, 30KpeMa aJIbTE€pPHATUBHI BUIU TPAHCIIOPTY.

3a KOPZAOHOM BK€ JIOBTMH 4ac 3aCTOCOBYIOTh HOBI BUJU TPAHCIIOPTY, TaKl SIK:
NOi3/IM Ha MAarHiTHOMY MiJBICI, CyJHA Ha MOBITPsHIM nmoaymi, kancyau Hyperloop,
O€3MIJIOTHI MAaIllMHU, TIPOKONTEPH, KBAAPOKONTEPH, a TaKOX aJlbTepHATUBHI
JKepesa eHeprii Ta BUIU MajuBa.
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3aKOpAOHHMM  TIAX1J 3aCHOBAaHMM HA  BHCOKOMY  DIBHI  PO3BUTKY
IPOMHUCIIOBOCTI, Ha JKaJlb, Hallla KpaiHa 3HaXOAMTHCSI B CKIATHUX YMOBaX,
1HppacTpyKTypa 4acTKOBO OKyIOBaHa Ta mepelyBae mia oOCTpiliaMu, II0 3HAYHO
YCKIIQIHIOE pOOOTY YCiX TPAHCTIOPTHUX 00’ EKTIB.

3anpoBayKEHHSI HOBUX TEXHOJIOT1M BUMAara€e BEJIMKUX KamiTaJbHUX BKJIAJIEHb B
nmoOyZI0OBy, OCBOEHHS Ta OOCIyrOBYBaHHS TPAHCIOPTHOI 1HGPACTPYKTYpPH.
BpaxoBytoun, mo VYkpaiHa 3HAXOAWUTHCS B yMOBAaX BOEHHOTO CTaHy, HEOOXITHO
OIIIHUTH, SIKI TEXHOJOTIYH1 pileHHsd OyayTh aKTyalbHl cboroadi. s 1boro
NOTPIOHO OLIIHUTH KOHKYPEHTOCIPOMOXKHICTh 3alpOBaKyBaHOTO TPAHCIOPTY Y
MOPIBHSHHI 3 ICHYIOYHMM 13 YpaxyBaHHSIM KBAIIMETPUYHOTO KPUTEPIIO, 110 00’ €IHYE
BaroBi TEXHIYHI Ta BUTPATHI YNHHHKHU.

Tak, kBagiMETpUYHMI KPUTEPil BpaxoBye€ Macy BIANPABICHOTO BaHTAXY,
MIBUJKICTh TEPEMIIEHHS, MapIIpyT [OCTaBJICHHS BaHTaXiB PI3HUMH BHIAMHU
TPaHCHOPTY, KOE(IUIEHT KOMEPLIHOI BiAmayi, Koe(ilieHT 3amacy JUHAMIYHUX
BJIACTUBOCTEN TPAHCHOPTHOIO 3aco0y, KOE(QILIEHT, [0 BpPaxOBY€ BITHOIICHHS
BUTpAT HA YTPUMAaHHS TPAHCIIOPTHOTO 3ac00y 3a )KUTTEBUU ITUKI O HOTO BapTOCTI,
KOe(illleHT, 110 BPAaXOBYE€ CKOPOYEHHSI 4Yacy I1J TEXHOJOTIYHUMH OTEepallisiMH,
KOe(DILIEHT KOHKYPEHTOCIPOMOXKHOCTI Ta Ha{IMHOCTI TPAHCIIOPTHOTO 3ac00y.

BianoBigHO 10 3a3HAYEHOTO PO3POOJISIETHCS AITOPUTM 100 BUOOPY Kpaloi
TPaHCIOPTHOT TEXHOJOTTII.

OTxe, B yMOBaxX BOEHHOTO CTaHy aKTyaJbHHUM € BUKOPHCTAHHS O€3MIIOTHUX
BAaHTAKHUX TPAHCIOPTHUX 3aco0iB, TIPOKONTEPY Ta KBAJIPOKONTEpPY 4epes
BUKJIFOYEHHS JIFOJICBKOTO (PaKkTOpy Ta BIJIMOBIHO 30€PEKEHHS JKUTTS TPOMAJsH. A
TaKOX B YMOBax HeECTadl €HEPropecypciB BHHHKA€ HEOOXITHICTH y TEpexojal Ha
aNIbTEPHATHBHI JKEpelia eHeprii Ta Buau nainusa. Lle cnpustiMe po3BUTKY UBUIBHOT
Ta BOEHHOI 1HPpACTPyKTypu Kpainu. [HII TexHomorii OyayTh pO3TISAaTHCh Ha
MEePCIIEKTUBY TPHU CTa01Ti3a1lii EKOHOMIKU B YKpaiHi.

Takum YMHOM, 3ampOBaKEHHS aJbTEPHATUBHUX TEXHOJIOTIH MEpeBe3eHb
JACTh 3MOTY IJBHINATHA SKICTh HAJAHHS TOCTYT, IIBUAKICTH TEPEBE3CHHS,
eHEeproe()eKTUBHICTh, CHPUIATHME 30€pIraHHI0O HABKOJHUIIHBOTO CEpEeIOBUIIA,
3a0€e3MeunTh B1JIHOBJICHHS TPAHCIIOPTHOI ranysi Ta I1BULIEHHS
KOHKYPEHTOCTIPOMOYKHOCTI YKPaTHCHKUX MIEPEBE3CHb.

VJIK 656.1 )
CIIOCOBU OPTAHIZALIIl TPAHCIIOPTHOI'O ITPOLIECY

boiixo €Breniii KoctTaHTHHOBHY, CTy,Z[eHTS,

Hayionanvruti ynieepcumem oiopecypcie i npupoookopucmysaunts Yxpainu
e-mail: boiko_jeka2003@ukr.net

TpancnopTHUil mpolec: NpU BUKOHAHHI BAHTAXKHHUX IIE€PEBE3E€Hb BKIIIOYAE:
NIATOTOBKY  BAaHTAXIB JI0 TIEPEBE3E€HHS, IM0Jady TPAHCIOPTHUX  3aco0iB,
HABAHTAKEHHA BaHTaXiB, O(OPMIIEHHS NEPEBI3HUX JIOKYMEHTIB, MEpPEMIIICHHS,

> HaykoBuii kepiBHUK — 3arypcekuit Oner MukonaifoBuu j.e.H., mpodecop
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BUBAHTAXEHHS 1 37a4y BaHTaXy BaHTAKOOJEp)KyBauy; a00 X IpPU BHUKOHAHHI
aBTOMOOUIbHUX TEPEBE3CHb MMACAXHUPIB — IMOCaJIKa, BHCagKa 3 TPAHCIOPTHOTO
3aco0y, OTpUMaHHS TUIaTH 3a MPOi3]], 0GOPMIICHHS MEPEBI3HUX JOKYMEHTIB, MOady
pPYXOMOTro CKJIaay Ha IOCaaKy, 3abe3lnedeHHs Oe3NeKH IepeBe3eHHsS. AJNTOpUTM
TPAHCIIOPTHOTO ITPOLIECY MPEACTABICHUN HA puC. 1.

TpancnoptHuit IPOLEC

Oprani3amiiini oneparii Bukonagui onepaii Toprosi oneparrii

[Ipouec nepeBe3eHHs

/ IToBepHEHHS

TonGvrrs T3 na 6azy 3
puoy 3aBaHTAKEHHS » IlepeBesennsa [P PosBaHTaxkeHHs —> MicIis
MalliluHHU t
PO3BaHTAXEHHS

Puc. 1 Aaropurm TpaHCIIOPTHOIO MPoOLECY

Bapiantu opraxizaiii TpaHcmopTHoro mnpoiuecy. Ilpu aHaimizi BaHTaXHUX
NepeBe3eHb BUAUISIOTHCS TUIIOBI BAPIAHTH X OpraHi3alli:

- MIKpPOCHCTEMA — OJTHO- a00 OaraTopa3oBa CHUCTEMa MEPEBE3CHHS BAHTAXY Bij
OJTHOTO 1 TOTO CaMOr0 BaHTWKOBUIMpPAaBHHWKA JO OJHOrO W TOTO XK
BaHTaXK0OJIep>KyBaua. 3BOPOTHIN MpOOIT BiJ OJEpKyBada BaHTaXy A0 BIIANpPaBHUKA
BUKOHYETHCS 0€3 BaHTAXKY;

- 0cOONTMBO MaJjia CUCTEeMa — MEPEBE3CHHS BAaHTAXKY BiJl OJIHOTO 1 TOTO CaMOro
BAaHTXKOBIJIPABHUKA JO OJHOTO W TOTO X BaHTAXKOOJEPXKyBada, aje B 000X
HampsiMkax. TOOTO Micisl JOCTaBKM BaHTaXy IEPIIOMY OJIEpPKyBauyy BHUKOHYETHCS
MEePEBE3CHHS BaHTAXy IEPIIOMY BIAMPAaBHUKY ab0 70 Oyab-sSKOTO MPOMIKHOTO
MyHKTY;

- Maja CcuCTeMa — OpraHi3aimis TPaHCHOPTHOTO TWPOLEeCcy KUIbKOMA
aBTOMOOIIIMU 3 OOCIIYrOBYBaHHS OJIHOTO BaHTAKOBIAMpPaBHHKA abO0 OJHOTO
BaHTa)k0oJiep>KyBaua. CKIIaIHICTh OpraHi3alli TpaHCIOPTHOTO MPOLECy BUIIIE, TaK SIK
B IIbOMY BUNAAKy MOTPIOHO y3roJUTH poOOTY AEKUIBKOX aBTOMOOUIIB 1 BaHTaHO-
pO3BaHTaXXyBaJbHUX MYHKTIB. PoOoTa pyxomMoro ckiaay Moke OyTH OpraHi3oBaHa
YOBHUKOBHM, KUTBIIEBUM 200 IO PO3BI3HO-301pHUM MapIIPyTOM.

- CepelHs CUCTeMa — 3aCTOCOBYETbCA TMIPU OpraHizaulii TPaHCIOPTHOTO
00CITyroByBaHHs MEBHOI BUPOOHUYOI CTPYKTYpH (IANPUEMCTBO, CKJIaJ, TepMIHAT 1
T.J.), TPU IIbOMY BUKOPUCTOBYETHCS IEKITbKA MAJIMX CUCTEM, [0 MAIOTh OJTHY METY;
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- BEJIMKa TPAHCHOpPTHA CHUCTEMa — 3aCTOCOBYETbCA JUIsl Oprasizarii
TPAHCIIOPTHOTO OOCITYTrOBYBaHHS ACKUIBKOX BHPOOHUYUX CTPYKTYp abo0 MEBHOTO
reorpaiuHoro periony. ¥ 1bOMY BUIAJKy TPAHCHOPTHHM MPOLIEC OPraHi30BY€ETHCS
M1 BUPOOHHYMMU MiJIPUEMCTBAMHU, ONITOBUMHU Oa3zaMu, MIANPUEMCTBAMH TOPTIBII
31 30MpaHHsM 1 PO3BE3EHHSIM BaHTAXKIB.

Jlireparypa

1. Ivomin O. A., 3arypcekuii O. M. BanTaxkHi nepeBe3eHHs : HaBY. MOCIO.
Kuis, 2020. 608 c.

2. 3arypcbkuii. O.M. KOHKYpeHTOCTIPOMOXKHICTh TPAaHCIOPTHO-JIOTICTUYHHUX
CHUCTEM B yMOBax Ijio0ajizalli: 1HCTUTYIIOHAJIbHUI aHali3 : MoHorpadis. — Kuis :
®OII O.B. SImunncekuii, 2019. 373.

VJIK 303.1
OCOBHI MPOBJEMM BUBE3EHHS 3EPHOBUX KYJIBTYP B YMOBAX
BOEHHOI'O CTAHY

I'paboBcebkuii Jlenuc €CBreHoBUY, CTYIEHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: d.hrabovskyi@nubip.edu.ua

o BiitHE 89% 3epHOBOro eKCHOpTy YKpaiHu CHpsIMOBYBAJIOCS Yepe3 MOPTU
Yopuoro mops. Oxeca, Hopanomopcebk, [liBnennnii 1 MukosaiB pa3oM nepeBaitoBajIu
710 6 MITH T 3epHa Ha Micsip y 2021 pori. 3 moyaTkoM BiHM MOPCHKI TOPTU Oyin
3a0JI0KOBaH1, a JIBa 3 HUX, bepasHchk 1 Mapiynodib, OKymyBaldl POCIHCHKI BIHCHKA.
Jlume 3a 2022 pik npsmi 30UTKM, y HAcHigOK OOHOBUX Jid, MOPTOBOI
iH(paCTPYKTYpH Ta MOTHYHUX 10 HEl MignpHEMCTB OIiHIOIOTHCA y $496 muH. [lo
JTAHOI1 OILIIHKKM BXOJHUTHh SIK IHQPACTPYKTypa MOPCHKHX TNOPTIB, TaK 1 00’ €KTH
BHYTPIIIHbO-BOAHOTO TPAHCHOPTY, SIKI 3a3HalM pYWHYBaHb BHACIIJOK BIMHM.
3arajioM BiJi TOYaTKy BIMHM 3pyWHOBaHO a00 TMOIIKOMKEHO OJM3bKO TPETUHU
MOPTOBOI 1H(QPACTPYKTYPH.

Kpim Toro 3rigno iHpopmarii MixkHapoaHoi nanaru cyanornasctsa (ISS), Ha
noyatky TpaBHs 2022 poky 3a0J10KOBaHUMU B YKPAiHCHKUX MOPTaX JIMIIAIKCS TOHA]
70 cynen. HaliGinbIma KiIbKICTh KOpaOIIiB 3acTpsria B mopTax «Benukoi Oxecw»: 23
— y HopHomopcheky, me 10 crosiau Ha sikopi B Opeci, 6 — y [liBgerHomy. Kpim Toro,
25 3actpsarnu B Mukonaesi, 16 —y Xepconi, 8 — y bepasuceky, 5 —y Mapiynoui ta
me no aBa kopabmi — B OuakoBi Ta cremianizoBaHomy mnopty «Hika-Tepa». Ha
3a0JI0KOBAaHUX CyJIHAX mepedyBano 1,2 MIH BKe 3aBaHTAXKCHHX HAa HUX BAHTAXKIB, 3
akux 2/3 — npoaoBodpdi. 30Kpema, TUTbki B OIeCbKOMY PETiOHI B TPIOMHU KOpabIiiB
Oyno 3aBanTaxeHo 480 THC. TOHH KyKypy/A3H, MIISHUII | OJIii.

VY Hacnmigok uporo y kBiTHI 2022 poKy MOKa3HUK OO0CATY MIKHApOIHUX
BAHTAKHUX TMEPEBE3€Hb MOPCHKUM TPAHCHOPTOM JIOCST CBOTO  1CTOPUYHOIO
MiHIMyMy Ta cTaHoBuB 0,9 muH. T (floro 3HaueHHs Oyjo B 15,5 pa3iB MeHIle Bix
JIOBOEHHOTO PiBHA), 1 A0 BepecHs 2022 poky 3ainuiiaBcs Ha piBHI, HA0Arato HIHKUYOMY

¢ HaykoBuii kepiBHUK — 3arypcekuit Oner MukonaifoBuu j.e.H., mpodecop
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Bl 3HAUEHb BIJNOBIAHOIO IIOKAa3HMKA BaHTAXKHUX IIE€PEBE3€Hb HA3EMHUM
TPAHCIIOPTOM, Y TOW Yac AK /10 BIHHHM MOPCBHKHH TPaHCHOPT CYTTEBO BHIIEPEIKaB
HA3eMHMI 33 JAHUMU OKa3HUKaMHU ).

[Ipamtoe sIK JIOTiICTHYHINA EHTP

. WOiWOllb
Bxix ta BUXig HEMOKINBI ! H J' Weoni
BALHVA T2 KN Oneoin Gopamice
DXL T8 BAKIL HEMORINEIW onocs B o
He npawroe WWWC‘:’K X
He NpauoNoTh L Cragoscex
OxkymoBaHi 3 2014 poky 5‘"’('00&1 \L (
" oy
~ e L Lmmaa p(‘"l n ﬂ ‘-1""‘-‘“0“(“"“ v
[IpartoroTs y 3BUUaiiHOMY pexuMi y Cunaropin &
(1]
Ayrancerim \L Goonocis
YacTKOBO BITHOBUIIN pOOOTY \!’ ‘L finra
Cogacronons

YacTKoBo BlaHOBMM poboTy

Puc. 3.13 — llopTn Ykpainu mig yac BiliHu

[IpoTre HaBITH SKIIO MOPCHKI MOPTH HE MPAIIOBATUMYTb, arpapii BCe OJHO
3MOXYTh EKCIMOPTYBAaTH MPOIYKIIIO albTEPHATUBHUMU [UISIXaMH: Yepe3 MOpTU
JlyHato, aBTOMOOUTbHUM Ta 3aJi3HUYHUM TpaHcnopToMm. Ha ykpaiHCBhKii IIISTHIN
piuku JlyHaii Hapasi OyayroTh noHaj 12 HOBHX TepMiHaiB. [[esaki kKoMmmaHii, KpiM
MOTY>KHOCTEH JJIsl TEpEeBAIOBaHHS BaHTAXIB, IUIAHYIOTh OyIyBaTU MepepoOHi
MOTY>KHOCTI. Y 1bOMY CE€30HI €KCHOPTHUW MOTEHIIal YKpaiHW HIKYWWA, HDK OyB
TOpIK, — npubnu3Ho 43—47 MaH T Ha piK, HanucaB y cBoemy Facebook kepiBHUK
anamituaHoro Biary Concorde Capital Onexkcannp Ilaparmiid.

VY 2024 poui YkpaiHa miaHye BIZHOBUTH 0OCsSTH ekcrnopTy a0 piBHS 2021
POKY, MPUKPUTU EKCIOPTHY JoricTuky cuctemamu III10, BigkpuTH anbTepHATHUBHI
MapHipyTH E€KCHOPTY, IO J03BOJSATh YHUKHYTH YCKIATHEHb 3 TPaHCIOPTYyBaHHS
arpomnpo0BOJIbYUX MPOAYKTIB. BimoBiqHO 32 mporHo3aMu MiHEKOHOMIKH, €KCIIOPT
ToBapiB 1 mociyr y 2024 porii Mmae Bupoctd Ha 9%, y 2025 p — Ha 19,4%, y 2026 p —
Ha 20,6%, a 3arajgpbHa BapTICTh 3E€PHOBOI JIOTICTHUKKA 3MeHIUThes Ha 10-20%
BHACIIIJIOK TIOKPAICHHS CIIBBIAHOIIEHHS TIOMUTY Ta MPOIO3HUIlii, IO CYTTEBO
MNOKPALIUTh I00ATbHY MPOAOBOJIBYY CUTYAllI0 y CBITI B LIJIOMY Ta €KOHOMIYHY
CUTYyaIlllo B YKpaiHi 30kpema.

Jliteparypa

1. Bielashov Ye. The role of land transport in the stability of international cargo
transportation in the conditions of the war with the Russian Federation”, National
institute for strategic studies, 2023, URL. http://surl.li/nlhrv

2. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of
transport and logistics systems of delivery of fast perishable foodstuffs. Monograph.
Opole: The Academy of Management and Administration in Opole, 2021, 238.
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VK 656.131(072)
MOJIEJII IIPOTHO3YBAHHS OMMUTY HA TPAHCIIOPTHI
MOCJYTH SIK YACTUHY NOTOYHUX MPOLECIB IJIAHYBAHHS

KoBaan Baanuciaas €BreniiioBny, CTyI{eHT7
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
vasilkov0306@gmail.com

binbmiicte cepenHiX 1 BEJIMKHMX MICT B YKpaiHi Ta B YCbOMY CBITI
BUKOPUCTOBYIOTh MOJI€NIl MPOTHO3YBAaHHS IOMUTY Ha TPAHCIOPTHI MOCIYTH SIK
YaCTHHY MOTOYHHUX MPOILIECIB IJIaHYBaHHS, X04a 1 3 PI3HUM CTyNEeHEM JAeTaiizallii Ta
ckyagHocTi. i Moieni BUKOPUCTOBYIOThCS Y KiJIbKa CIIOCOOIB:

- OIIIHUTU MalOyTHIA oO0cCsAr mepeBe3eHb K (YHKII0O OYIKYBAaHOTO 3pPOCTaHHS
HaceJIeHHs 1 poO0YMX MICLb Ta BUBHAUYUTHU BIUIUB LOTO MailOyTHBHOTIO MOMUTY Ha
HasBHY 1 3aIUIAHOBaHy MPOMYCKHY 3/IaTHICTh TPAHCIOPTHOI cucTteMu. Ha ocHOBI
IIOTO MO’KHA BU3HAYUTHU TOTPEOY B HOBUX MOTYKHOCTSIX 1 TEPMIHH X CTBOPEHHS;

- MEpEeBIPUTU BIUIMB pPI3HUX BaplaHTiB ab0 HaNpsMKIB JUIsl [OKpPaUICHHS
TPAHCTIOPTHOT CHCTEMH — HAIIPHUKJIA]l, ONITUMAIbHE PO3TAITyBaHHSI HOBOTO MOCTY;

- BHM3HAUUTH MPIOPUTETH — HANPUKIAL, Ky JUISTHKY 3alpOIOHOBAaHOI MEpexi
TPaHCHOPTY CJIiJ HOOYAYBaTH MEPUIOIO 1 KOJIHU;

- BHM3HAYUTH BIUIUB Ha JIOPOXKHIA PyX BEIUKHX HOBUX OO'€KTIB, TAKUX SK HOBHUH
TOProBeJIbHUIN HEHTp abo JikapHsS ab0 aJbTEpPHATUBHHUX CIEHAPIIB PO3BUTKY —
HaIPUKIIaI, epeadadyBaHol KITBKOCTI pOOOYHX MICIIb a00 KUTIOBUX OJUHUILb.

- BHUBYHUTH BIUIUB PI3HUX TOJITUK HA TPAHCIIOPTHUN pyX — HAMPUKIAJ, JOPOKHIX
300piB 200 3aX0/11B 3 YIPABIIHHS MOMUTOM Ha TPAHCIIOPTHI MOCTYTH.

Jlesiki Mojeni O3BOJISIIOTh aHANI3YBaTH Il TOJITUKH OKPEMO, XO4Ya PIBEHb
TOYHOCTI BapitoeThecs. LI Mozeni 4Yacto CiayryloTh OCHOBOKO [JIsl MOJAJBLIUX
neTanbHUX aHamiziB. [lomuT Ha MOAOPOXI € MNOXIAHUM monuToM. Jlroau
MOJAOPOKYIOTh, a TOBapW TMEPEBO3ATHCS, SK (YHKINSA JIOACHKOI AisuibHOCTIL. Lls
JUSTIBHICTh NIPEICTaBIEHa B MOJIEN SIK JeMorpadiuHi, COliaIbHO-€KOHOMIYH1 3MIHHI
Ta 3MIHHI 3€MJICKOPUCTYBaHHS, TaKl K YHCEIbHICTh HACEJCHHS, 3alHATICTh Ta
KUIBKICTh JKUTJIOBUX OJIMHMIIL BIAMOBIIHO. [lonmuT HAa TpaHCMOPTHI MOCIYTH TAKOX
bopMy€ETHCS TPAHCIOPTHOKO CUCTEMOIO 1 BIUTMBAE Ha Hel. JIOCTYMHICTh pi3HUX BUJIIB
TPAHCHOPTY, iX BITHOCHI YacOB1 Ta T'POIIOBI BUTpaTH, a TAaKOX BIJHOCHA JIETKICThH
JOCTYITy JO OJHOTO MICIl TIOPIBHSHO 3 IHIIUM BH3HAYaIOTh, SK MaHAPIBHUKU
BUKOPHUCTOBYIOTh TPAHCIIOPTHY CUCTEMY.

Ha puc. 1 HaBeneHO OCHOBHI BXiJHI JiaHi, NpPOIECH Ta pe3yJabTaTH
"TpaauiiitHoi" mapagurMu MOJICTIOBAHHS TIOTIUTY HA TPAHCTIOPTHI MOCIYTH — YOTHPU
OCHOBHI CKJIaJ0B1 mporecy. [lpu BU3HAUEHHI «TPAHCIOPTHOI 30HU» - MiChKa
TEPUTOPI MOJIISETHCS HAa HEBENHMKI MPOCTOPOBI aHANITUYHI 30HU. SIK mpaBuiio,
TPaHCIOPTHI aHATITUYHI 30HM BU3HAYAIOTHCS TaK:

- OJIHOPIJHI 3€MEJIbHI JUISHKH, TaKi K )KUTIOBI KBapTaJd, LICHTPAJIbHI JI1J0B1
paiioHu Ta MPOMUCIIOBI paliOHU;

" HaykoBwuii kepiBauK — bormapes Cepriii [BaHOBHY K.T.H., JOIEHT
2
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- OCHOBHI 'reHepaTopu Tpadiky", Takl SK YHIBEPCUTETH, JIKapHi, TOProBi
LEHTPU Ta aepOTOPTH;

- TpupoAHi ab0 CTBOPEHI JIIOAUHOIO reorpadiuHi Mexi, Taki K piuku abo
3aJTI3HUIT.

BuzHavyeHHA
30H
OocnimeeHHA S3eMNeKopHc- Mepexi nopir i
NonopOHeEH, TYEAaHHA TpaHCNoOpTHAX
MigpaxyHKM, . i
Hgnuro (memorpadiyHi By3nie
fcowianbHo-
EHOHOMIYHI
SMIHHIT)

NeHepauwia Noi30oK

Poanogin moiznor

Bubip pexumMy

MpHUaHaAYEeHHA NMpHzHa4YeHHA nu]}mm J
L | NoIEOKd (rpoMagCbLEMA
(aBTO) TREaHCMOPT)

JannaHoBaHi TRAHCNOPTHI 3acoDuM |
naca¥uponoTik, WEBMOKICTE
CNOAYYEHHA, Yac ¥ Oopo3i ToOwo

BxigHi gaHi MNpowec PesynsraTu

Puc. 1 — YornpboxeranHuii npouec MoJeJTI0BAHHS MOMUTY HA IMOA0POXKI
HAa OCHOBI MOI3I0K

Mexi mOBHHHI OyTH HE3aJIEKHUMU BIJ TPAHCIOPTHOI CHCTEMH, SKa
MOJIETTIOETHCSI. 30KpeMa JOPOTH Ta aBTOMAricTpaial He MOBHHHI BUKOPHUCTOBYBATHUCS
K MEXI1, OCKUIBKM BOHU € YAaCTHHOIO MEPEXKi, IO MOJEN0EThCa. Bukopuctanus
MEpexXi, M0 MOJCIIOEThCS, K MEXI CTBOPIOE HEOJHO3HAYHICTH Y MOJAIBIIOMY
aHaJII31 — HAMPUKJIAJl, IPU CTBOPEHH1 MEPEXi MiIpaioHiB.

Takum 4WHOM, CTpaTeriyHi HaCTAaHOBH MAlOTh CTOCYBaTHUCh IMMapaMeTpiB, fKi
BIUIMBAIOTh HA 3araJlbHAd TOMUT Ha TMepeBe3eHHd ab0 Ha BUKOPHUCTaHHS
KOHKPETHOTO 00'eKTa YW BHIy TpaHcmopTy. IlapameTpu BCTaHOBIIOIOTHCSA
BJIACHUKOM YH OIIepaToOpoM 00'eKTa.

Jlesiki 3 HUX 3aCTOCOBYIOTHCSI JIO BCi€l TPAHCHOPTHOI CUCTEMH abo 0 IJIOro
00'ekTa; HaNpUKIaA, TPAH3UTHI Tapudu, TOpoxkHI 300pH Ta MIaTa 3a NaApKyBaHHS €
3arajJbHOBXMBAaHUMU "IIHOBUMHU" mapameTpamu. [HII cTpaTeriyHi HacTaHOBU
MOXXYTh OYTH JIOKaJIi30BaH1, HAPUKIIA/, IEPETBOPEHHS HEHTPAIbHOI YACTUHHU MiCTa
Ha BYJHULI 3 OJHOCTOPOHHIM pPyXOM, BCTaHOBJIEHHS MpPaBWJI MapKyBaHHS IJIs
HOBOOY10B 200 J107]aBaHHs PEBEPCUBHUX CMYT Ha FOJIOBHUX MaricTpaisix, 10 BEAYTh
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710 TIEHTPY MicTa Ta 3 Hboro. [lapaMeTpu 1IHOYTBOPEHHS BCTAHOBIIOIOTHCS PHHKOM,

HAIPUKJIA, [[IHU Ha MajbHe, a00 BU3HAYAIOTHCS 1HITUM YHHOM, HAIIPHUKJIA, BUTPATH

Ha EKCIUTyaTallil0 TPaHCHOPTHUX 3acoliB. /[leski mapaMeTpu NOJITHKHA MOXKYTh

BKJIFOYATH JO3BOJIM Ta OOMEXKEHHS B MPOIECI BUKOPUCTAHHS CUCTEMH, HAIIPHUKIIA,

0OMeKeHHsI TOBOPOTIB a00 3a00pPOHN MapIUIPYTiB AJIs1 BAHTAXXIBOK TOIIIO.
Jlireparypa

4. bonmapeB, C. [. IlpuHIMIM OLIHKK SAKOCTI TOCIYT T'POMAICHKOTO
TpaHCHOPTy B MicTax. 30ipHUK Te3 Aomnosinei. VI MixHapoHa HayKOBO-TIpaKTUYHA
KoH(pepeH1is «ABTOMOOUTEHUN TpaHcnopT Ta iHpacTpykrypa» // C. 1. bonmapes. —
K.: 2023. - C. 14-16.

5. boupapes, C. I. AkryanpHi npo0OjieMd Ha MacCaXXKUPCHKOMY TPAHCIOPTI Ta
B3a€EMOBIJIHOCHH 3 Jep)kaBoro: 30ipHUK Te3 nomoBijgei. VI MixHapoHa HayKOBO-
mpakTUYHa KOHQEpeHiliss «ABTOMOOUTbHUN TpaHCHOpT Ta iHPpacTpykTypa» // C. L.
boumapes. — K.: 2023. — C. 14-16.

6. Lerner, N., Williams, A., and Sedney, C. (1988). Risk perception in highway
driving: Executive summary (Report No. FHWA Project No. DTFH61-85-C-00143).
Washington, DC: U.S. Department of Transportation, Federal Highway Administration.

7. Zagurskiy O., Pivtorak M, Bondariev S., Demin O., Kolosok 1. Methods of
reliability management in supply chain: 22" International Scientific Conference

Engineering for rural development Proceedings, May 24-26, 2023 Jelgava, Volume
22.2023. 78-84.

V]IK 658.3
E®EKTHUBHICTh MEPEBE3EHHSA 3 BAKOPUCTAHHSM
CYUYACHUX METO/IIB JIOTICTUKH

Kop:x Ha3zapiii PomanoBuy, cryaent®
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
nazarkorzh155@gmail.com

Bapricte TpaHCHOpPTHOI CKJIaJ0BOi MpOIIECYy TOCTavyaHHs, BUPOOHUIITBA 1
pO3MOALTY MOXKE JOCSITraThd TPETUHU I[IHU KIHIEBOTO MPOAYKTY. TpaHCHOpTHI
Butpatu B AIIK Vkpainm nocsrarote monan 30% BUTpar Ha BUPOOHUIITBO 1
peaizaiiiro npoaykiii. OJHUM 3 MIIAX1B MABUIICHHS €EKTUBHOCTI TPAHCIIOPTHOTO
nporecy B AIIK € po3mupenHs ioro oneparliii makeTyBaHHSM.

Bapro 3a3HauuTH, 10 BUTpaTH Ha YMAKOBKY 1 MAKETYBaHHS BaHTAXIB
CKJIaJIal0Th B MeXaxX OJIHOTO BIJICOTKY BapTOCTi JOCTaBKH BaHTaxiB. B Toii ke yac,
B1JI SIKOCTI IUX OTEpalii 3aJIeKUTh HE JIUIIE 30epeKeHHs MPOAYKIIi, ajie 1 BUTPATH
Ha BHUKOHAHHS TPAHCIOPTHOrO mpolecy. PailioHalibHE NaKeTyBaHHSA J103BOJISE
BUKOPUCTOBYBATH JICUIEBIIY Tapy, 3MEHUIUTH TPYJIOMICTKICTh BAHTAXKHHUX POOIT,
CKOPOTUTH BTpPATH MPOJYKI(ii, OCOOJMBO CHUIKHX BaHTAXIiB, ICTOTHO 3MEHIIUTU

8 Haykopnii kepiBHEK — Bornapes Cepriif IBAHOBHY K.T.H., IOIIEHT
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MPOCTOI PYXOMOIO CKJIaQy IiJi HABAHTAKEHHSM 1 PO3BAHTAXKEHHSM, IiJIBUILIATH
MPOAYyKTUBHICTh HABAaHTAXCHHS HA OJWHUIIO IUIONI CKJIAJACHKAX TPUMIIICHD,
30eperTd TOBapHUW BHJ MPOAYKIIi, IO € AOCUTh BaXJIMBUM (akTopoM. Y AIIK
JIOLJIFHO TAKeTyBaTH MPOAYKIIIO POCIMHHUITBA (KpymH, OOPOIIHO, OBOYi, OJIUBY
TOIIIO), MPOAYKITIIO TBAPUHHUUTBA (cup, sSHTIS, MOJIOYHI NMPOIYKTH, MeL, KOHCEPBH),
no0puBa, HI/IJIOMaTeplaJII/I OyAiBeNbHI MaTep1aJn/1 MacCTHJIbHI MaTepianu, 3amnacHi
YaCTUHU JIO MAIlWH 1 yCTaTKyBaHHA Ta 1HII BaHTaxi. OIHIEIO 3 MPUYUH, SIKI
raJIbMyIOTh IIAPOKE BIPOBAKEHHSI Y BUPOOHUIITBO 1HHOBALIMHUX TEXHOJOTIN
nakeTyBaHHs BaHTaxiB y AIIK € BiICYTHICTb MOPIBHAIBHOT OIIIHKH ITEBHUX ACIICKTIB
e(eKTUBHOCTI PI3HOMAHITHUX TepeBar naketyBaHHs. OTKe, BUPIIICHHS OCHOBHHX
acreKTiB IIl€i mpobjieMu € akTyaibHl. IIpu 3acTocyBaHHI MakeTyBaHHS MPOIYKIIii
MEBHI CKJIQJIOBI EKOHOMIYHOTO e¢eKTy TocTayajbHUKA BHU3HA4YalOTh fAK 3a
JIOTIOMOT'OI0 HACTYITHUX HANPSIMKIB peajii3ailii OCTaHHbOTO:

1. Tlepexim Ha nemieBlly Tapy (HampuKiaid, 3 JACPEB'SHOI Tapu HA KapTOHHI
AIIMKHA YU TEPMOYCAZ0UYHY ILUTIBKY);

2. CxopoueHHS poO0YMX, 3alHATHX Ha BAHTAKHUX poOOTaxX;

3. CkopoueHHs BTpaT NPOAYKIi, a caMe CHIIKMX BaHTaXiB B MIIIKax
(IeMeHT, MiHepallbH1 10OpHUBA, IIyKOp, OOPOIITHO Ta 1H.).

4. CkKopoueHHsI MOTpeOM B CKIAJCHKUX IUIOLIAX B PE3YyJbTaTl MiABUIICHHS
MPOJYKTUBHOCTI HABaHTAXXEHHS HA OJMHUIIO IUIONII MPU OJHAKOBIM KIJIBKOCTI
npoaykiii. EQekTuBHICTS MOXKHA 30UIBIINTH 3a PaXyHOK BHCOTH INTAa0CIIOBAaHHS
MaKeTOBAHUX BAHTAXIB;

5. 30epekeHHs] TOBAPHOTO BUY MPOMYKIIIT;

6. CkopoueHHs Yacy TMPOCTOIB TPAHCIOPTHUX 3aco0iB TPU BHUKOHAHHI
HABAaHTAXXyBaJbHO-PO3BAHTAXKYBAJILHUX POOIT;

7. CkopoueHHsT dYacy TMPOCTOI TPAHCIOPTHUX 3ac00IB B OYiKyBaHHI
BUKOHAHHS BAaHTaXHUX POOIT;

8. Po3poOka 3axomiB 3 MiABUIICHHS [IHA HA IPOAYKIIIO, sIKA TOCTABISETHCS B
nakeTax;

9. Peamizarii makeToBaHOI MPOAYKIlii 32 KOPJAOHOM, OOYMOBIICHOI1 Pi3HUIICIO
MIK CBITOBUMH 1 BHYTPIIIHIMU I[IHAMHU:

JIJIsi TIUPOKOTO BIPOBADKCHHS Yy BUPOOHUIITBO TEXHOJIOTIM IMaKeTyBaHHS
HEOOX1JTHO PO3pOOUTH 1 peani3yBaTH HU3KY 3aXOlIB, SIKI TMOB'sI3aHI 3 HACTYIHUMHU
BUTpaTaMU: Ha PO3pOOKYy mpoekTy makeryBanHsa mponykmii AIIK; na mpumbanus
MIOHIB JJIS TTAKETyBaHHS;, HA IPUI0AHHS TEPMOYCAIOYHOI IUTIBKU JIJISl CKPITIIICHHS
BaHTaXiB, COPMOBAHMX B OJHOMY TMIJJOHI, Ha TpUAOAHHS 3acO0IB MexaHi3arli
HABAHTAKYBATLHO-PO3BAHTANKYBAIHHUX poOiT 1 YCTaTKyBaHHS I dbopmyBaHHS 1
CKPITIJICHHS TUTIBKM; HAa BUKOHAHHA MOHTQXXHHX 1 MYCKOBHX HAJIAr0JIKYBaIbHUX
poOiT; Ha 3apIiaTy 3 HapaxyBaHHAMH POOITHUKAM, SKI BUKOHYIOTh CKPIIUICHHS
BaHTaX1B Ha M1JIOHAX IUIIBKOIO;

OT1xe, HaMu OOIPYHTOBAHI OCHOBHI HAMPSMKH IS 3ACTOCYBaHHS TAKETYBaHHS
BaHTaxiB y AIIK.

Jlitreparypa
1. Bondariev, S. I. Algorithm for optimization of production processes and
passenger transportation operations. Machinery & Energetics 2021. V 12(4), P. 95-101.
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2. I'puskiBcbka, O.B. 1 Akynenko, O.0.. Moaens nporecy (pyHKIIIOHYBaHHS
MeXaHi3My €KOHOMIYHOi Oe3meku arpapHoro miampuemcTsa: 30. Ilpamps «PunkoBa
eKOHOMIKa: cydacHa Teopis 1 mpaktuka ynpasiiHas» //, O.B. I'puBkiBcbka, O.O.
Axynenko. 2023. T. 22, 4. 1(53), C. 54-62.

3. bonnapes, C. 1. AkTyanbHi npoOieMH Ha MacaXMPChKOMY TPAHCHIOPTI Ta
B3a€MOBIJTHOCHH 3 Jiep»KaBoto: 30ipHHUK Te3 nomosizeid. VI MixHapoaHa HayKOBO-

MpaKkTUYHa KOH(EpeHIis «ABTOMOOUIBHMIA TpaHCHOPT Ta iHpacTpykrypa» K.:
2023. - C. 14-16.

V]IK 656.1
MOJIEJTIOBAHHS TA YIIPABJITHHSI TPAHCIIOPTHUMHA
MPOLIECAMHA

MagasipoB Mukura MukoJ1aioBu4, CTyI[CHTg
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu
malyarovnikita6@gmail.com

JUisi 3aMOBHMKA TEPEBE3CHHsSI OCOOJIMBE 3HAYEHHS HE JIMIIE TEPMIHOBICTH 1
AKICTh JIOCTAaBKM BaHTaXIB, aje ¥ OIlIHKA BapTOCTI mepeBe3eHb. OJHUM 13 coco0iB
BUPIIIEHHS X TPOOJEM € MOJCTIOBAHHS IMPOIECY TEPEBE3CHHS 3 ypaxyBaHHSIM
peapbHuX MapuIpyTHUX yMOB. IMitariiiHa mMojens oneparuBHoro ynpasiiHHs (OY)
MPOILIECOM JIOCTAaBKM BaHTaXIB B MIKHAPOJHUX aBTOMOOUIBHHX TEPEBE3CHHSX
(MAII) noBuHHa OyTH KOMIUJIEKCHOIO, IO BIAOMBAE CTaH O0'€KTIB YIpaBJIIHHS 1
Mojenel, 1o 3a0e3neuyroTh BUOIp  OmMepaTHUBHUX  pillleHb Yy  TIpolect
BaHTaKomepeBe3eHb. Mojenb daktopis, mo BumBaoTh Ha OY mpouecy MAII,

MpPEACTaBUMO TAKUM YMHOM (pucC. 1).
IMoxa3HMKH AKOCTI
TPAHCHOPTHHUX NOCJIAYT

“0K33H.I/IKH < IToxa3zHuku 30epeskeHHsA O ——
CBOEYACHOCTI AOCTAKH BaHTAXKY
v
¢ BincytHicTh BTpar [Turomi BUTpaTn
llepeBe3enHs BaHTaKy BaHTaXKY TPaHCIIOPTYBaHHS
B CTPOK * BaHTaXIB PI3HUMHU
¢ BifcyTHICTh MOIIKOKEHD BUJaMH TPaHCTIOPTY
BaHTaXY

Perymsipaicts npuOyTTs
BaHTAXy

[ToBHI muTOMI BUTpATH HA

BincyTtHicTs mponaxi TPaHCIIOPTYBAHHA
¢ BaHTaXiB
TepMiHOBICTB TOCTaBKH i i * Bizncotok TpaHCOpTHUX
BaHTAKY Bincyrnicts 3a6pynnents BUTpAT y coGiBapTOCTi

BAaHTAXy

BaHTAXKY

Puc. 1. Ctpykrypa (pakropiB, 110 BILIMBAKTH HA e()eKTUBHE
ONepaTUBHOIO ynpasiainua npouecamu MAII

® HaykoBnii kepiBHHK — Bornapes Cepriif IBAHOBHY K.T.H., IOIEHT
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ImiTamiitna Mojens 3a0e3nedye BU3HAYCHHS MOTEHIIWHUX 1 KOHKYPEHTHHX
MOXJIMBOCTEH 3a TaKMMH YWHHUKAMH: COIlIATbHUHN, €KOHOMIYHHH, (hIHAHCOBHMH,
BUPOOHUYMIA, pecypCHUH, 1HPOPMAIIIITHUMA, 10 A03BOJSE BU3HAYUTU MPIOPUTETH B
PO3BUTKY KJIIOYOBHMX HampsMKiB ¢yHkiionansHoi opientanii ATII. Kpim Toro,
CTBOPIOIOTHCSI MIEPEIYMOBH MPIOPUTETHOTO PO3MOALTY HAsIBHUX PECYPCIB, BUXOASTUU
3 YMOBH JIOCSITHEHHSI MAaKCHUMAaJIbHOTO €(PEeKTY KOXKHOi OKPEMO B3SITOI TPAHCIIOPTHOT
orepartii.

Posrngnatoun psa Mojenei yacy JOCTaBKM BaHTaXiB Ha NMPUKIIAAl peaJbHUX
MapLIPYTHUX XapaKTEPUCTUK O3BOJIE€ ONIEPATUBHO pearyBaTy Ha MiHJIMBI YMOBHU Ha
BcboMy saHLory MAIIL. 3aBgaHHs BU3HAUEHHS IMOBIPHICHUX XAapaKTEPUCTUK yacy
JIOCTaBKM BAaHTaXy BUpILIyBanacs MOJEIIOBAHHSM BXIJIHUX BHIIAJKOBUX BEJIUYHUH
metogoM MonTte-Kapno. Hamu po3poGrienunii anroput™ i TEXHOJIOTIS MOJIETIOBAHHS
yacy noctaBku BaHTaxy B MAII peamizoBani y Burisaai MATCTAT - mporpamu.
BuxopucranHs (QyHKUII poO3NOAUTY J03BOJSE OLIIHUTH HAAIMHICTh NMEPEBE3€Hb 3a
yacoMm 3 iMoBipHicTIO 0.91 wac peiicy. PeanbHicTh MapuIpyTHUX YMOB B MOJENSIX
MAII 3abe3nedyeTbcs MOpsiA 3 JACTEPMIHOBAHMMH MapaMeTpaMu (TIPOTSKHICTh
MapuipyTy, KaTeropisi A0poru, 0OMeXEeHHs 32 yMOBaMHU PyXy Ha MapuIpyTi TOLIO) 1
NMOBIpDHICHO-CTATUCTUYHUMH  TIOKa3HUKaMHU  iX  OCHOBHHMX  BHUIQJKOBHX
XapaKTepUCTUK. TakuMH XapaKTepUCTUKAMH € CEpelHsA IIBUIKICTD PYXY
TPAHCTIOPTY HAa MAapUIpPyTi; Yac MPOXOHKEHHS MapIIPyTy; 4Yac A MiATOTOBKH,
nepeBipk W OQOpMIIEHHS  JOKYMEHTIB; 4aC  BUKOHAHHSI  BaHTAaXKHO-
pPO3BaHTa)XXyBaJbHUX OINEpaliii; yac MepepB, BIAMNOYMHKY 1 BUIAJAKOBHX LIO0 HE
BpPaxOBYIOThCSl B JJOKYMEHTaxX 3YNMHOK Ha Tpacl BIANOBIIHO 10 BuMor €YTP; uac
JOPOKHBOTO  IHCIIEKI[IHHOTO KOHTPOJIIO Ha Tpacl Ta dYac OUIKyBaHHS Ha
IPUKOPAOHHUX MEPEXO0/IaX.

HaiiGinpm TpuBamoro naHKo pyxy € mnpoxomkenHs mutHoro KIIIT €C-
VYkpaina. [IpobseMy CTaHOBJISATH HAa MPUKOPAOHHUX MEPEXOJax 4Yepru aBTOMOOLIIB.
VY 3B'SI3Ky 3 1IUM, ONTUMAaJbHE YMPaBIiHHSI MOBHHHO BKJIIOYATH MPOLEIYpPY BHOOPY
npomikaux KIIII, a mnpukopaoHHi nepexoau AK CHCTEMY MAacCOBOTO
o0cnyroByBanHs (CMO), sika xapakTepu3yeTbcsi HAOOPOM TaKHX MapameTpiB:
KUIBKICTh TIOCTIB MEPEBIPKH, JOBXKWHA ABTOYEPIrH, IHTEHCUBHICTb TPAHCIOPTHOIO
noToky Ha MutHomy KIIII, cepenniii yac nepeBipku AT3.

Kpurepiem ontumizanii € yac mnpoxomkeHHs KIII 3  ouikyBaHHIM
oOcnyroByBanHs B uep3i. B pamkax kmacudikarii CMO, KIIIT cnig posrasgaTy, sik
OaraTokaHaJIbHY CUCTEMY 3 OUIKyBaHHSIM O€3 BiJIMOB.

3 omsAay Ha HEOOXITHICTH ONEPATUBHOTO TMPUUHSATTS PIllIEHb, B SIKOCTI MEPIIIOTO
HAOMKEHHST MOKHA BUKOPUCTOBYBATH (DOPMYITH HAMMPOCTIIIIOTO BX1THOTO TIOTOKY.

Jliteparypa

1. boumapes, C. 1. Opranizariiss MibKHaApOJHUX aBTOMOOUIRHUX TEPEBE3CHb!
HaBY. NOCIOHUK JJIs CTYAEHTIB HanpsmMy «TpaHCmOpTHI T€XHOJIOT1i (aBTOMOOUTbHUN
TpaHcnopT)» BUIIMX HaBuanbHUX 3aknaiB / C. I. bongapes. — K.: Kommpint, 2016. —
410 c.

2. MixHapo/aHi IEpEeBE3CHHs : TEOPisl Ta MPAKTUKA: HABY. MOCIOHUK : y 2 KH. /
XapkiB. Hall. yH-T MicbK. rocn-Ba iM. O. M. bekeroBa. — Xapkis : XHYMI im. O. M.
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bekeroBa, / A. C. I'ankin, B. II. JleBaga, }O. A. Hasimiu, H. B. JlaBimiu, K. €.
Bakynenko. Ku. 1. —2018. — 182 c.
3. Opranizariiss MDKHAPOJHUX aBTOMOOITBRHUX TIEPEBE3CHb BAHTAXKIB: HABY.

nocioaunk / H.B. [TonomaproBa, T.B. BonkoBa, H.M. [TonomapboBa Ta iH.; i pex.
H.B. ITonomapsoBa. — X.:XHAJIY, 2014. — 180 c.

YK 658.7:656 )
CKIAACBKA JIAJBHICTD Y PO3PI3I XOJOAHOI JIOTICTUKHU
MagasipoB Hikita MukoJiaiioBuy, CTy,ZleHTlo
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu
Malyarovnikitab@gmail.com

Mera X0J0JHOT JIOTICTHKHM TOJISAra€ B OpraHi3alli mpolecy NepeBe3eHHS Ta
30epira”Hs, Mpu SIKOMY 30€piraeTbCs SKICTh MPOAYKTIB XapyyBaHHS Ta ix Oe3mneka
JUISL CIIO>KMBAYIB, 1 B MIATPUMII HEOOXITHOTO TEMIEPATYPHOTO PEXKHUMY MO BCHOMY
JAHIIOTY XOJOJHUX TOCTABOK: BUPOOHMK — TPAHCIOPT — CKJIAJ — TPAHCHOPT —
po3apiOHa Mepeka. TepMiH «XOJOJIHI JIAHIIOTH IIOCTAYaHHs» 3alo3U4eHui 13
JIOTICTUKM (hapMaleBTUYHUX TOBapiB 1 mnependayae NEpEeBE3CHHS Ta 30epiraHHA
MPOAYKTIB, 1[0 BUMAralOTh IEBHUX TEMIIEPATYPHUX YMOB.

[IponykTn xapuyBaHHS Ta HENPOJOBOJBYl TOBapH, SAKI MOTPEOYIOThH
JOTPUMAaHHS TEMIEPAaTypHOTO PEKUMY, MarOTh PI3HI TEeMIIEpaTypHi BUMOTHU: BiJ
«rIMO0KOT 3aMOPO3KUY, 17151 610JI0TTYHUX cyOcTaniiil (-70), s m'saca 1 pudu (-18 1o
-40) mo MpOIyKTIB Xap4yyBaHHS, IKI BUMAraroTh 30HHU CBIXKOCTI IMiJ1 yac 30epiraHHs Ta
tpancnoptyBanHs (0- + 2 rpanayciB) asa GpykTiB 1 0BoUiB. OCKIIBKH BUMOTH CYTTEBO
BIIPI3HSAIOTHCS, 1€ MPU3BOAUTH JO HEOOXITHOCTI TMIABHINCHHS e()EKTUBHOCTI
oprasizaiii JaHIora nocrayaHHs. 3a0e3Me4eHHsl JIOTICTUKU CBIXKOi Ta 3aMOPOKEHO1
NPOYKLII Ja€ MOXJIMBICTh BUXOAY HAa HOBI PUHKM 30yTy, BiJAaJIeHI BiJ MICLb
BUPOIIYBaHHS 200 BUPOOHUITBA MPOTYKLIIi.

OCHOBHMMH CHOKMBaYaMHU TMOCITYT XOJOJHOI JIOTICTUKM € BHUPOOHUKHU 1
JTUCTPUO'TOTOPH MIBHIKOTICYBHUX MPOAYKTIB XapuyBaHHS.

X0J10/1HA JIOTICTUKA BKJIIOYAE KOMIUIEKC 3aXO0/1B, TOUYMHAIOUH 13 CKIIAyBaHHs
MPOAYKTIB 1 3aKIHUYIOYH 1X JOCTaBKOIO B TOUKY Mpu3HaueHHS. OJIHUM 13 BaXKJIMBUX
dakTopiB 30€pexeHHs SAKOCTI TMPOAYKTIB € TpaBWibHE CKIagyBaHHs. Jlms
3a0e3nedeHHs] 30epeKeHHsT Ta Oe3MeKr 3aMOPOKEHOT MPOIYKIli HEOOX1THE SIKICHE
HU3BKOTEMIIEpATypHE 30€piraHHs 3 YITKUM JOTPUMAHHSM TEMIIEPATYPHOTO PEKUMY.
JI71st IbOTO MPOAYKTH MOBUHHI OYTH PO3MIIIIEH] Ha CKJIa 1 BIMOBIHO /IO IX BUMOT J0
Temriepatypu 30epiranHs. KpiMm Toro, B mpuMiiieHHI TpeOa MiATPUMYBATH CTay
TeMriepatypy — Bix 0 rpaayciB i BUIIE, JIsl MOPO3UIIBHUX CKIaiB - Bia 0 1o -24.

Takox HE0OX1AHO BpaXxOBYBAaTH JIOCTATHHO BEJIMKUN MPOMIKOK TEMIIEPATyp y
pPI3HUX 30HAaX CKJIaAy Ta BXKMUBATH 3aXOJIB JJIsI MIHIMI3alli OO Po3KuAy. Tomy
MONUT Ha CHeliajdbHl MPUMINIEHHS A1 30epiraHHs MIBUAKOIICYBHUX TOBapiB Ta
MPOJIYKTIB XapuyBaHHS B OXOJOJKEHOMY a00 3aMOPOKEHOMY BUIJIS/lI CYTTEBUH 1

1 Haykoguii kepiBauk — Onanko B.T'., K.T.H., IOLEHT
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3HAYHO TEPEBHUIIYE MPOMO3UILIi0. (s mpukmagy CKIaAChKOi AISIILHOCTI Y poO3pisi
XOJIOJTHOT JIOTICTUKA MOKHA HaBecTH ckiajg B mepexxki NOVUS, skuilt Mae okpemi
KaMepu Ui TPOAYKII 3 pPI3HUM TEMIIEPaTypHUM PEXKUMOM 1 30HHU TIUOOKOT
3aMOpo3ku (puc. 1).

BcTaHOBIEHHS OKpEMOro TEMIEPATypHOTO pPEXUMY B KOXHIM Kamepi
30epiranHs 3a0e3MeuyeThbCsl Ha MYJIBTUTEMIEPATYPHOMY CKJIal, SIKUM MpenCcTaBsie
co00I0 KOMIUIEKC 3 XOJIOAMIBHUX, MOPO3UIBHHX, OMATIOBAHUX CKJIAJICHKHUX TLIOIIL.
CydJacHi MyJnbTUTEMIIEPATypHI CKJIaId BUKOPHUCTOBYIOTHCS ISl OOCITYrOBYBaHHS
BJIACHOTO BUPOOHMIITBA 200 Mara3uHiB BJACHOI TOPTOBOi MEPEXi, sIKI MOCTABJISIOTH 1
peanizyloTh IUPOKUI aCOPTUMEHT PI3HOMAHITHOT MPOAYKIIIi.

J10 CKITaJIChKUX XOJIOIMIBHUX MPUMIIIEHb TP SBJISIOTH IEBHI BUMOTH.

OnTuManbHUN TeMIIepaTypHUM pPEXUM - BIANOBIAHICTh TEMIIEPATypHOTO
Jianma3oHy ymoBaM 30epiraHHsi MPOAYKIIl, MOXKIMBICTh MIATPUMYBaTH HEOOXiTHY
TEeMITepaTypy MPOTATOM 100H. BEHTHIISIIS IPUMITIICHHS IS MiATPUMaHHS BOJIOTOCTI
Ta 11 KOHTPOJIb, 320€3MEUECHHS TPOBITPIOBAHOCTI CKIIATY.

MoOinpHICT, TpPU  BUKOHAHHI  BAHTAXXHO-PO3BAHTAXKYBAJIBHUX  POOIT:
HasBHICTh MaHAYCIB, TIE€PMETH3aTOpPIB, ABTOHABAHTAXyBaudiB /I IUBUJKOI Ta
0e3meyHol JIOCTaBKM MPOAYKLII 10 Ppi3HUX TOo4uoK mnpuMinieHHs. [langycu, y
MO€EIHAHHI 3 BUCOKMMH CTEJISIMH, JI03BOJISIFOTH BUKOPUCTOBYBATH IUIONILY CKJIany 3
XOJIOJUILHUMHM yCTAaHOBKAMHU MaKCHUMaJIbHO €(eKTMBHO. HasBHICTH cUTHamI3aIlii:
MOKEXHa, OXOpPOHHA Ta CHUTHaji3alis Oe3neku (CHpauboBYe, SKIIO MpaliBHUK
3aNMuIIaeThes y Kamepi). BiliHa cTtana BUMPOOYBaHHSM JUJIsl JIOTICTUYHOTO Ol3HECy,
KOJIU HEOOX1gHO OyJ0 IMIBHUAKO TpaHC(HOPMYBATH Ta OINTHUMI3YBaTH BCi MPOLECH.
SIK110 rOBOPHUTH MPO 3BUYANHI MPOJOBOJIBYL TOBAPH, TO 3apa3 BCE JIOCTABIISIETHCS B
KOJUIIHHOMY pexuMi. [omoBHe — 11¢ 3abe3nmeueHHs O€3MeKH JOCTaBKH 1
TPAHCIIOPTYBaHHS BaHTaXiB Ta iX HajexxHe 30epiranHs. Jlo BiitHu y KuiBcbkomMy
perioHi OyB BEJNMKUN MOMHUT HA CKJIAJCHKI MPUMIIIEHHS XOJOIHOI JIOTICTUKU. 3apa3
IIONUT HE TaKUM BUCOKHUM, 1 L€ IOB'S3aHO 34€OUIBIIOTO 3 BIATOKOM JIOTICTHYHHX
MPOLIECIB Ha 3aXiJ YKpaiHU Ta 3arajibHUM 3HMXKEHHSIM TOBapOIMOTOKY.
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V]IK 656
OIIHKA ®YHKIIOHYBAHHS TPAHCIIOPTHOI MEPEXKI 3A
MEPEPO3MOJLTY TPAHCIHOPTHUX MOTOKIB

Mamiok Karepuna IsaniBna crynentkall,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: katyaa3691@gmail.com

OgHuM 13 cmoco0iB  OLIHKKA BIUIMBY CTBOPEHHS MIMIOXIJHUX 30H Ha
TPAHCIIOPTHY CHUCTEMY € aHajJl3 aJbTEPHATHBHUX MApLIPYTIB Ta MEPEPO3NOALI
TPaHCHOPTHUX MOTOKIB. Lleil miaxiag A03BoJisie BUABUTH MOTEHLIMHI 3MIHH Yy pycCl
TPAHCTIOPTY Ta BHUSIBUTH UWHHUKH, $KI BIUIMBAIOTh HAa LEH MEPepO3MOILI.
BpaxoByroun cnernugiky micra OcTpor Ta HOTO TPaHCHOPTHOI 1HPPACTPYKTYpH,
aHai3 albTEPHATUBHOIO MApUIPYTy CTA€ BAXJIMBUM I1HCTPYMEHTOM JJisi OLIHKHU
e(EeKTUBHOCTI Ta MOKJIMBOCTEH ONTHUMI3alli TPAHCHOPTHOIO PYXy B YMOBax
BIPOBAKCHHS IIITOX1THUX 30H.

B Bunanky M. OcTpor, HaM BiJjoMa KiIbKICTh MACAXUPIB, SIKI NEPEMIILYIOThCS
3 onHi€l 30HM B iHHIY. Tak camMo HaMm BiJIOMO, IO Il 30HU 3’€IHAHI KIJIbKOMa
Mapuipytamu. HalikopoTimii nuisx € OiIbI MpuBaOIMBUM SK IS BOJIIB TakK 1 JJIs
nacakupis, MPOTE 3a HAIIOKO MPOTO3HUIII€I0, YacTUHA MapIpyTy Nel mepekpruBaeThCs
Ha MIIOXIAHY 30HY (puc.3.1), a HaAMipHE MIJBUILEHHSA MONUTY Ha MapupyTi Ne2
BUKJIMYE ITIBUIIEHHS Yacy MPOXO/KEHHS I[boro MapmipyTy. [Ipote HamMm HeoOXigHO
BpaxyBaTH, IO JesKi 3 TMacaXupiB o00epyTh aJbTEPHATHBHUN TPAHCIIOPT
(BemocurieiM, caMOKaTH, TOIO), BIJICOTOK MICTSIH IO MEPeCcsIyTh Ha MOAIOHI BHIU
TpaHcnopTy csirae 15%. Po3momin TpaHCOpTHUX TOTOKIB, BHOIp MapIipyTy, IO
3’€IHYy€ pi3HI TPAHCIIOPTHI 30HH, € MPOOJIEMOIO TPAHCIIOPTHOI piBHOBAru. [ 11boro
HEOOXITHO aHaII3yBaTH TPAHCIIOPTHY MEPEXKY B IJIOMY, a HE OKpemi ii mpoOiaemMHi
ninsHKA. Sk po3B’s3aHHA  Ii€i  mpoOsieMH  Tepen0avyacThCcsl  BUSBIICHHS
3aKOHOMIPHOCTI, 3a SKOI TacaXHupu OOMParOTh TOW YW 1HIWN MapmpyT. Bubip
HaWKOPOTILIOTO NUISXY HE 3aBXK/M 03HAYa€ MIHIMaJIbHY BUTpATy 4acy. Sk BUpIlLIEHHS
po0sieMu Tiepe0avaEThCsl MOXIIMBICTD 3HIDKEHHS 4acy MPOXO/KEHHS MapIIpyTy.

1 HaykoBul KepiBHUK — 3arypcbkuii Oner Mukonaiosud 1.e.H., mpodeco
y Yy )
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Posrngsnemo 2 anbrepHaTMBHMX MapmipyTd B M. OcTpor, Ha NpHUKIaIl
BIIPOBA/KCHHSI MIMIOXiAHOI 30HM Ha Byl [ampmku OCTpo3bKOi, MHepUIMi —
«c1.Octpor -OcTpor» KUl NpsAMYy€e 4epe3 TEOPETUYHO MEPEKPUTUN LEHTP MICTa, Ta
apyruii «MorunstHu-OcTtpory, mo npsmye B 00°i31. O0uaBa MapuipyTH 4acTKOBO
NEPETUHAIOTHCA, IO Ja€ 3MOTY BHUKOPHCTOBYBATH II MapIIPyTH K allbTEPHATHUBI,
TOOTO 3a BIJICYyTHOCTI IHIIOTO, MACAXUPU MOXKYTh BHKOPHCTOBYBATH IHIINH, 3a
paxyHOK MOAIOHUX 3yNMHUHOK, SIKi BKa3aHl Ha pucyHkax 3.1 Ta 3.2. (4epBOHMM BKa3aHa
IepeKpuTa 30Ha)

3] o
65 7 Sa 2

26 7 122 7

1~13.9 km

1~131km

2~13.2km

&0 1
lapk im. WLl HKa 10
: ? ¢ ~o$* ; 16
’bQ 8
1a 5 2a k'k i
Puc.1 ®parment mapuipyry Nel Puc.2 ®parment mapupyrty Ne2
«Octpor-cr. OcTpor» «OcTpor-MornwjissHm»

Ha pucynkax 1. Ta 2 mpeACTaBI€HO TpPHU 3YNUHKH, SKI 3HAXOIATHhCS B
MPaKTUYHO OJHAKOBOMY pO3TalllyBaHHI, IO JI03BOJISI€E MOTEHLIMHUM Macakupam
BUKOPUCTOBYBATH 00W/IBA MAPIIPYTH JJIs IEPECYBaHHS IO MICTY.

Ile cTBOpIOE yMOBH /15 30aJ1aHCOBAHOTO PO3MO/ILTY TPAHCIIOPTHOTO MOTOKY Ta
ONTHUMI3allli BAKOPUCTAHHS TPOMAJICHKOTO TPAHCTIOPTY B YMOBAX MEPEKPUTTS LIEHTPY
Mmicta. [Ipormec mpuBeneHHs MNEPepO3MOAUTY TMACAKHUPOIMOTOKIB O TPAHCIOPTHOI
piBHOBaru mepeadavyae aHadi3 Ta IJIAHYBaHHS 3 METOIO 3aJI0BOJICHHS 3pOCTAlOUYUX
noTped MacakupiB 3 pO3paxyHKOM Ha Te, M0 MacaKuporoTik mapmpyty Nel Oyne
nepeHeceHo Ha MapmpyT Ne2, HEOOXIJJHO TaKOXX Y3TOJAWTH JOJAATKOBI I31KH Ta
3py4yHuit rpadik pyxy TpaHCHOPTHHUX 3aco0iB, 100 3a0e3MeunTu O0e3nepepBHICTh Ta
KOM(OPT nacakxupiB y HOBUX YMOBAX.
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e-mail: radiola.dima@gmail.com

B cyuacHoMy O6i3Hec-cepenoBuIlll e€(EeKTUBHE YIIPABIIHHSA JIOTICTUYHUMH
MpoliecaMH, 30KpeMa TPaHCIOPTYBaHHSIM, BIJICPA€ KIIOYOBY POJib y 3a0e3MeueHH1
KOHKYPEHTOCIIPOMOXHOCTI HiANPUEMCTB. Y 10CKOHAJIEHHS npouecy
TPAHCIIOPTYBAHHSI CTa€ CTPATETIYHUM 3aBIaHHSAM, CHOPSIMOBAHMM Ha OMNTUMI3AIIO
BUTpAT, 3MEHIIEHHS 4Yacy JOCTaBKM Ta IMIJABUIICHHS 3aJ0BOJEHOCTI KIIIE€HTIB.
3anpoBa/KeHHsI €(PEKTUBHUX METOMAIB Ta TEXHOJIOTIM YNpaBIiHHSA TPAaHCIOPTHUMU
nporiecaMu € HEOOXITHUM JIJIsi JOCSATHEHHS IUX I[Iedl Ta 3a0e3MeUYeHHs YCHIITHOL
TISTBHOCTI TianpueMcTBa. € NEKIJIbKa OCHOBHUX HAIPSAMKIB pyXy B BHUPIIIEHI
MUTaHHS yA0CKOHAJIEHHS POLIECIB, a CaMe’

— BIIPOBA/I)KEHHSI CUCTEM MOHITOPUHTY Ta BIJCTEKEHHS TPAHCIOPTHUX 3aC001B
JT03BOJISIE MIANPUEMCTBY OTPUMYBATH peaibHy 1HQOPMAIIIIO MPO MICIIE3HAXOKEHHS
BaHTaXIB, IO CIpHUsIE€ MOKPALIEHHIO IUIAHyBAaHHS MapUIPyTIB Ta YHUKHEHHIO
3aTPUMOK Y JOCTaBI,

— BUKOPUCTAaHHS ~ Cy4YaCHMX  TEXHOJIOTIM  MapuipyTusauii  Jgoromarae
MIIPUEMCTBAM  ONTUMI3YyBaTH MAapIIpyTH JOCTaBKU, YHUKATH 3aToOpiB  Ta
3MEHIIYBaTH BHUTpaTH Ha MaluBO, 3a0e3leuyroud e(QEeKTUBHE BUKOPHCTAHHS
TPaHCIIOPTHUX PECYPCIB,;

— po3po0OKa IHTETPOBAHMX CHCTEM YIPABIiHHSA CKJIAQJCBKMMHU 3amacaMu Ta
TPAHCTIOPTHUMHU TOTOKaMH JO3BOJISI€ MIANPHUEMCTBAM ONTHMI3yBaTH MPOIIECH
KOMIUJIEKTAllli Ta BIJBAHTAXKEHHS TOBApiB, 3HWXKYIOUM 4Yac JIOCTaBKM Ta
3a0e3Meuyrour CBOE€YaCHE 3a0BOJICHHS MTOMUTY;

—3aCTOCYBaHHS  IHHOBAUIMHUX  METOJIB  YIpPaBIiHHA  JIOTICTUYHUMH
MPOLIECAMH, TAKUX SIK XMApHI TEXHOJOTIi, IITyYHUH IHTEJIEKT Ta aHAJITUKA JaHUX,
CIpHsie aBTOMATH3allli Ta ONTUMI3aIlii MPOIECIB TPAHCIOPTYBAHHS, IO JTO3BOJISE
MiIPUEMCTBAM IIBHJIIIE pearyBaTH Ha 3MiHM Ta 3a0e3medyBaTH BHCOKHI PiBEHb
00CIIyroByBaHHS KJIIEHTIB

—3a/Jlaya KOMIBOsDKEpa € BaXKJIMBOIO 3a7adeio B 00yacTi omTumizaiii Ta
JIOTICTUKH, @ BUKOPUCTAHHS IUIOYUCENTHHOTO MPOTPAMyBaHHS B I[bOMY KOHTEKCTI
MOX€ 3HAYHO TMOMIMIIUTA €(EKTHUBHICTh TPAHCIIOPTHUX MPOIECIB MIAMPUEMCTBA.
Came ii mpuHIIMT Ta MOJETh OyJe BUKOPHCTOBYBATHCH AJIS BHUPILICHHS 3aBIaHb Ta
onTHUMi3alii MPOIECy TPAaHCIOPTYBAHHS Ha NIAIPUEMCTBI. 3ajada KOMIBOsDKEpa
JOCIIKyBalach MPOTSATOM JIOBFOTO 4acy, aje ii MOBHA ONTHUMalibHA PO3B'SI3HICTH

12 HaykoBUM KepiBHUK — 3arypcbkuii Oner Mukonaiosud 1.e.H., mpodeco
y Yy )
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3QJIUIIAETHCS BIAKPUTOIO MPoOseMor0. TakuM YHWHOM, JOCHIDKEHHS B Il 00J1acTi
Ma€ BUCOKH CTYMIHb aKTYaJIbHOCTI Ta 3HAUYIIOCTI.

VY A0CKOHANEHHS TPOIECIB TPAHCHOPTYBAaHHSA OOILAIOTh 3HAYHUI BHECOK Y
MiABUIICHHA €(PEKTUBHOCTI Ta KOHKYPEHTOCHPOMOXHOCTI mignpueMctsa. Lmsxom
BIIPOBA/DKCHHS HOBITHIX TEXHOJIOTI Ta ONTHUMI3aIlii JIOTICTUYHUX TIPOIIECIB,
MIIIPUEMCTBO OTPUMYE MOXKIMBICTh 3HWKEHHS BUTpaT HAa TPaHCIOPTYBaHHS,
CKOPOYEHHS Yacy IOCTaBKH, ITIIBUIIICHHS TOYHOCTI Ta HAAIMHOCTI MMOCTABOK, a TAKOXK
30UIBIICHHS 3aJI0BOJICHOCTI KJIIE€HTIB. KpiM TOro, yJaOCKOHAJEHHS IMPOIECIB
TPaHCIOPTYBaHHS  JO3BOJISIE 3MEHIIMTH HETaTUBHUW BIUIMB HA  JOBKIJUIS,
ONTHUMI3yBaTH BUKOPHUCTAHHS TPAHCIOPTHUX PECYPCIB Ta 3a0e3MedyBaTH CTaOUIbHY
Ta €KOJIOTIYHO YUCTY AISIBHICTh MIANPUEMCTBA. Takl MO3UTHBHI PE3yJIbTaTH MOXYTh
cTaTh BaromMuM (akTopoM Yy 30UIBIICHHI KOHKYPEHTOCIPOMOXKHOCTI Ha PUHKY Ta
3aJTy4€HH]1 HOBHUX KIIIE€HTIB.
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Bingomo, 1mo BapiaTUBHUMHU TOHSATTSMHU y Cy4YacHIN JOCTITHUIBKIN TpaguIlii €
«TPAHCIIOPTHA TOBEIIHKA» Ta «MOOUIBHICTHY». Y HAIIUX TOCHIDKEHHSX BU3HAYECHO
KOHIICTITyaJIbHI Ta METOJOJOTIYHI BIJIMIHHOCTI MDK IIMMH TOHSTTSIMH. ICHye nBi
IHTepIpeTallii: yrnpaBIiHCHKHM Ta TEOPETUKO-TMPAKTUYHUN TOTIK. YTPaBIIHCHKUH -
1€ MOOUTBHICTh, TEOPETUKO-TIPAKTUIHUH - PyXJIHBICTh. CaMe TOHSTTS «TPAHCIIOPTHA
MOBEJIIHKA» 1HTErPy€ pe3ybTaTH KUIbKICHMX Ta SKICHUX METOMIB JOCHIKCHHS SK
JIQHIIOT B3a€MOJIIOYMX aKTIB MK MacaXWpaMu ¥ TPaHCIOPTHOIO 1H(PACTPYKTYPOIO.
CnoxuBya IIHHICTh TPAHCIOPTHUX IMOCIYT € OCHOBHMM (DaKTOPOM BUKOPHUCTAHHS
TPAHCHOPTY 1 TPAHCIOPTHOI «OBEAIHKW». OCKIIBKM LIHHICTh AJI Macaxupa - Ie

13 Haykosnii kepiBauk — bornapes Cepriit IBAHOBHY K.T.H., IOIIEHT
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MeXa MIK OUIKYBaHHSIMU Ta «KepPTBAMW» MACAKUPIB. TOMY BUHUKAE MUTAHHA 1[1HA —
SKICTh TPAHCIIOPTHOI MOCIYyTU. MOOUTBHICTS MPOTOPIIifHA PIBHIO KUTTS HACEICHHS,
KyJbTypl MOOYTY, PO3BUTKY MPOAYKTUBHHUX CHJI 1, HAWTOJOBHIIIE, PO3BUTKY CaMoi
TpaHCTIOPTHOT 1HpacTpykTypH [1].

TpancnopTHi mOTpeOM BU3HAYAIOTHCS PIBHEM TPAHCIOPTHOI MOOITBHOCTI
HaceleHHs . MOOUTBHICTP MOXK€ BH3HAYATHCS  CITIBBIJHOIICHHSM  KIJTBKOCTI
MacakupiB TPAHCIOPTY O KITBKOCTI MEIIKAHI[IB MIEBHOT TEPUTOPIi, 1HIMBITyaIbHOIO
MOOUTBHICTIO OKPEMHX TPYI IMAacaXKUPChKOTO0 HaceleHHs (CTyACHTH, IpalliBHUKH,
MIEHCIOHEePHU Ta 1H.) Ta METOIO MO13/KH. [loka3HUKM MOOUIBHOCTI BKa3ylOTh Ha Te, SIK
4acTO MEBHUM CETMEHT Maca)KupiB KOPUCTYEThCS Mocayroto [2, 3]. CTaHaapTu SKOCTI
Ha TMAaCAKUPCHKUX IEPEBE3CHHSAX PETYIIOI0ThCS 3aKOHOJABUYMMU HOpMamu [3].
OpHak caMa SIKICTh HE BKJIQJIEHO B KOHTEKCTI OI[IHKA KOPUCTYBa4aMH IIMX MOCIYT.

TpancopTHi KOMIaHIi MEPEBAXKHO OPIEHTYIOTHCS HA CTAHJAPTH SIKOCTI, HIXK
Ha MoTpeOu macaxkupiB. (s KOXkHOI 3 HMX cdep OLIHIOBaHHA CHUCTEMa BHU3HAYA€
Hallp KpUTEpIiB OI[IHIOBAaHHS Ha OJHOMY 3 TpbOX piBHIB [4]: KOMOIHOBaHI
XapaKTEPUCTHKU SIKOCTI; €JIEMEHTApHI XapaKTEPUCTHKU SKOCTI; «CUTHAJIbHI»
XapaKTEPUCTUKHU SKOCTI.

TakuMm 4UHOM, 13 3a3HAYEHOT0 3pOOMMO BUCHOBOK, III0 BHYTPIIIHS PEabHICTh
SKOCTI HaJIaHHS MACAKUPCHKOI MOCTYTH HAa TPOMAJICBKOMY TPAHCIIOPTI € MPOIYyKTOM
BIJIHOCHO CY0'€KTMBHHM Y Psi/ii X XapaKTEPHUCTHK.

ToMy HaMu 3ampONOHOBAHO BJIACHE OOIPYHTYBaHHS SKICHUX ITOKa3HUKIB
TPAHCIIOPTHOI IMOCIYTH Ha I'POMAJCbKOMY IacaXHUPChKOMY TPAHCIIOPTI Ha OCHOBI
IPOBEJCHUX YMCEIbHUX JOCIIIPKEHb PI3HUX COLIAIbHUX IPYI HACEIECHHS Y BEJIMKHUX
MmicTtax Ykpainu. [ns yHidikaiii mokazHukiB sikocTi Hamu nipoBenenuii ABC ananis
[0 OCHOBHUM TIpyIlaM HacCeJICHHs CTYJICHTH, HACEJEHHs, SIKE€ BUKOPHUCTOBYE
IPOMAJICEKHI TPAHCIIOPT 3a JIIJIOBOIO CIPSIMOBAHICTIO, IEHCIOHEpH Ta 1H. (Tabdm. 1).

Ta6nuis 1. PesyabTaTn npoBeaenoro ABC anaJi3y sikicHUX MOKA3HUKIB

nepeBe3eHb
Kpurepiii sK0CTI TpaHCIIOPTHOI MOCITYTH Hons pecionsenTiB mo | Kareropis
aKocTi, % | rpynam, % ABC

[lina mocayru 17 A
[[IBuAKICTh TIEpEMIIICHHS 15 A
IaTepBanu pyxy 13 57 A
HasiBHICTh BUIBHOT'O MPOCTOPY B CAJIOHI 13 A
[TimoxigHa JOCTYMHICTH 10 A
3py4HICTh PO3KIATY 9 B
HapniiiHicTh TpaHCHOPTHOTO 3aco0y (Oe3mnexa) 8 29 B
InpopmMaTHBHICTD (pO3KIIaJ, CXeMa MapIIPYTY) 6 B
Po3MillieHHs] 3yNHMHOK B IIEHTPaxX TXKIHHS NAcakKUpiB 5 C
Komdopt (MikpokIimMar, OCBITIIEHHS, IKICTh CaJIOHY
TOIIIO) 2 14 C
Pobota Bomis 1 KOHAYKTOpA (BIWINBICTh, OXalHICTb
TOIIIO) 2 C
Beboro 100 100

Sx Gaummo, MOKA3HUKH B KaTeropii «A» HaOpaiu Maibke B 2 pa3u OuTbine
OamiB HiXK «B» 1 anamoriuno BimHomieHHS Tpyn «B» 1 «C». «HaniiiHicTh
TpaHCTIOPTHOTO 3aco0y (Oe3meka)» orinenud 1 € y rpym «B» (8 %). binpmiicts
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NacaXupiB  BBAXKAIOTh, 1[0 1€ TMOKa3HUK Mae OyTH KOHTPOJbOBAaHUU
OpraHi3aToOpaMH MepeBe3eHb.

Takox MpoBe/ieH ONUTYBAaHHs TAcaKUPIB LIOJO0 IIiHU HA HepeBEe3eHHs. IXHs
JyMKa pO3AUIMIACh MO COIAJbHUM TpyHaM HAaceJCHHs, aje 3arajbHa TEHACHIILS
Maibke OJHOCTaiHa. 3pO3yMilo, IO HASBHUM HA JaHUW dYac TPOMAJACHKUAM
TPAHCTIOPTOM MOCTIHHO KOPUCTYIOTHCS TPOMAJISIHU Y SKUX LEH TPAHCIIOPT SIBISE€THCS
€IMHUM BUJOM TPAHCHOPTY 1 BOHH MalOTh CEPEIHIN 1 HIKYE CEPEeTHHOTO TOCTATOK.
JleBoBa YacTKa PECHOHACHTIB TOTOBI IMJIATUTH OLIbIIE 3a KBUTOK, OCOOJMBO, SIKIIO
OyIyTh 33JJ0BOJILHATUCH MOKA3HUKH SIKOCT1 TPYTH «A».
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CyyacHu# TEXHOJOTTYHUHN CBIT MPOIOHYE Ty HU3KY PIlIeHb I ONTUMI3alli
Oi3HeCcy TpaHCHOPTHUX TMOcayr. OJHAaK BOHU 3a3BHYail € KOIITOBHI 1 TOMY
HEMPUIHATHI A1 OUIBIIOCTI MajiMX 1 CEpelHIX TPaHCIOPTHUX OpraHizamii, ski 1
CKJIaJIal0Th OUIBIIICTh Cepel HHU3KK MIANPUEMCTB, IO HAAAIOTh IMACAXUPCHKI
aBTOTPAaHCNIOPTHI nmocayru [1].

BpaxoByrour BHUMOTH CHOTOJIEHHSI LIOJIO JIONMYCKY Ha PUHOK TPAHCHOPTHUX
MOCIYT MAaCaKUPCHKOTO TPOMAJCHKOr0 TPAHCIOPTY 3arajibHOrO KOPUCTYBAaHHS,
BUMOTH 3aMOBHHKA MOCIYT CTalOTh O1JIb )kOpcTKUMU. OCHOBHA YaCTUHA TIEPEMIIICHb
rpOMaJIsiH TOB’s3aHa 3 TMpodeciitHO-IITOBOI0 MisbHICTIO [2]. B 3amexHocTi Bix

14 Haykosnii kepiBank — bornapes Cepriit IBaHOBHY K.T.H., IOIIEHT
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3alHATOCTI HACEJICHHS Ha MEeBHUX TEPUTOPIATILHUX YTBOPEHHSX (MiCTa, MEepeaMicTs,
CeJIMINA, TPOMAJu TOIIO) YacTKa MpodeciiHO-III0BOI TPAaHCIOPTHOI AKTUBHOCTI
MO’K€e BIAPIZHATUCH CyTTEBO (prc. 1) [1].

Be3pobiTHi

MeHcioHepu
25_~

Mpautotoui
61

11
o HaBuatoTbCA

Puc. 1. ConiajibHa CTPYKTYpa TPAHCHOPTHOI PYXJIMBOCTI TPOMAICHbKUM
ABTOTPAHCIOPTOM B MicTax i mepeaMicTaXx (COIioJIOriYHe ONMUTYBAHHS)

HaiiGi1b111 BayKIMBUMU 3 AKICHUX MMOKAa3HUKIB BUSIBUINCH TOUHUM Tpadik pyxy
1 ONTHMajbHE HANOBHEHHS CAJIOHY, 110 1 Oyno nependauvyBaHe, aje MOKA3HUK
«tapu(» BUSBUBCS HAa OCTAaHHBOMY MicCIll. A 1€ CBIIYUTH MPO T€, IO MACAKUPHU
CBIJIOMO T'OTOBI IJIATUTH 32 SIKICHI Mocayru. YncenbH1 AOCTIHKEHHS CBIIYATh, IO €
MOTHBaLIiHA HEOOXIAHICTh JUIsl TEPEBI3HUKIB MNACAXHUPIB IMIJBHUILYBATH SKICTh
MIOCTTYT, sIKa B pe3yJbTarTi 3abe3neuyBaTUMe T0IaTKOBY BUPYUKY B Mexax 16-18%.

3aMOBHUKHM TAaCaXUPCHKUX aBTOMEPEBE3CHb 3arajbHOr0 KOPHCTYBaHHS
(opranu caMOBpSITyBaHHS) YacTO BCTAaHOBIIOIOTH IHTEPBAIU PYyXYy TPAHCHIOPTHHUX
3aco0iB (T3) Ha mapmipyTax B HE3HAUHOMY Jlianma3oH1 yacy (mepeBakHo 5-10 xB Ha
MicbkuX, 15-20 Ha npumichkux). Takuil miaxig HE € pallOHAIbHUM YH
oOrpyHTOBaHMM. ToMy, MIANPUEMUSAM MEpeBI3HUKaM Tpeda MEepeKOHyBaTU
3amMoBHUKIB Ha ¢akrtax (CTAaTUCTUUYHHUX JaHUX) B MPUHAHATTI palliOHATBHHUX
IHTEpBATIB PYXy B 3aJCKHOCTI BijJ 4acy 0O0H, poOOYMX UM BUXITHUX IHIB, CE30HIB
POKY TOLIO.

Ha nanwmii yac Taka TexHIYHA MOXJIMBICTh 1CHY€, aji€ OJHO3HAYHOI MO JIsI
TPAHCIIOPTHUX MEPEX PI3HUX TEPUTOPIAIbHUX YTBOPEHb HE ICHYE 1 MAaeMo
pPO3pOOIATH 1HAWBIAYaATbHI MPOEKTU ISl KOHKPETHUX MEPEXK, HAIMPSMKIB PyXYy,
MapHUIpyTiB, 10 MOTPEOY€E 3aTydEHHs CHEIIaliCTiB 330BHI. ABTOPOM IPOMOHYETHCS
METOJIUYHUHN MIIX1] A0 BUPIIICHHS JaHOi 3aaa4i [2, 3].

VY3aranpHEHUH NPOEKT TMOJsrae y TOMY, IO PYXOMMM CKiag Mae OyTH
oOJalHAHUM TOYHOI CHUCTEMOIO HJisi MIJPaxyHKy I[acaKUpPOMOTOKY B peXKUMI
ownaitH Ta GPS tpekepamu. O6pobka iHpopmarlii npo 3MiHy MaCAKUPOIIOTOKY Ma€e
B1I0yBaTHCh Ha BJIACHOMY CepBepi. 3MOJIC/IbOBaHA CUCTEMa MijJ KOHKPETHI YMOBHU —
KoMIUieKcHa cuctema ynpasiiaas PC. OctanHIM eeMeHTOM Mae OyTH ornepaiiiHui
BIJUTITT 3 KOHTPOJIIO SIKOCT1 — BIAMOBIAHICTH KibkicHOro PC i iHTepBamiB pyxy 10
NacaKUPOMOTOKY, MOHITOPUHI BIATYKIB CIIOKMBauiB, 3BITyBaHHS 3aMOBHUKY
TPAHCTIOPTHUX MOCIIYT.
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BrnpoBaiykeHHsT 3alpONIOHOBAHOTO METOJy JO3BOJIUTH HE JIMIIE IMOKPAIIUTH
SKICTh HaJaHHS TOCIYT 1 30UTHIIMTH TPUOYTKU aBTOMEPEBI3HHKIB, aje 3 4YacoM
HAJIAroJIMTH YITKUNA BUPOOHMUIN Oi3HEC-Tpollec, a caMe: ONTHMI3yBaTH KiJIbKICHHUN
CKJaa KBaJi()iKOBAHOTO TEPCOHATy; 3MEHIIWTH 3arajibHl BUTPATH Ha HaJaHHS
MOCIYTH; YyIOCKOHANUTH Tpadik poOOTH BOAINCHKUX OpHUraj 3riHO BUMOT
3aKOHO/IABCTBA; OHOBUTHU PYXOMHUH CKJIaJ; 3a0€3MEUYUTH EKOJIOTIYHICTh TMPOEKTY;
3MEHIIIEHHS 3aBaHTaKEHHA TPAac MapIIPyTiB Ta IHTEHCUBHOCTI pyXy Ha HUX [3].
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CxiagoBumu  1HGOPMAIIHHOT 1HTEIEKTYyaJIbHOI KEPYIOUOi CHUCTEMH CHIJIOBOT

YCTaHOBKH, sIKa 3a0e3neuye ii IHTeNeKTyalIbHICTh € 0a3M JaHUX 1 3HaHb. Po3rissHEMO iX
CTBOPEHHSI 3 YypaxXyBaHHSM OCOOJIMBOCTEH YIIpaBIIIHHS CUJIOBUMM YCTaHOBKAMH, SIKi
MaroTh TOpUIHI 1 €IEKTPOMOOLTL B 3aJI€KHOCTI BT PEKUMIB X pOOOTH.
[Ipu po3pobkax i1HMOPMAIIITHO-KEPYIOUYOi MIJCUCTEMH OCOOJIMBY YBary HaJa€ThCs
MIPOEKTYBAHHIO 1HTENEKTyaJIbHOI 0a3yW JaHWMX, SKa Ha BIAMIHY BiJl TPaJMIIHHOL
3abe3neuye BUOIp 13 CYKyMHOCTI 30epeKeHUX JaHUX MOTPIOHOT 1HpOopMaIlii, sikoi Hema
B SIBHOMY BHIJISIII.

B pesynprari TmpoBeneHHS CHCTEMHOrO aHaJi3zy NpeaMeTHoi  o0JacTi
JOCHIKEHHs Oyiia oTpuMaHa iH(opMailiiiHa MO/ielIb CHHEPTeTUYHOTO aBTOMOOLIS Ha
mifcTaBl  SIKOi MpPOEKTyBajach Oasza MaHMX, SKa HagaHa JJs 30epeKeHHs Ta Hajaanll
BUKOPHUCTaHHS JEKJIapaTUBHOI 1H(OpMaIlii.

B ocHOBI (yHKIIOHYBaHHS CHHEPreTUYHOIO aBTOMOOUIS JIEKUTh TOIIYK
pIlIEHHS] B IPOCTOPY CTaHy, IO HAJAETHCA Y BUIJISIII IHTETPOBAaHOro Tpada MeToaa
AITOPUTMI3aLli CHUHTE3Y KEpylouuxX BIUIMBIB. ToMy nekinapaThBHa 1H(opmaris
1H(pOpMaIifHO-KepYyIoUOo1 MIACUCTEMH MOKE OYTH, SIK MOCIIIOBHICTIO (DYHKIIIOHYBAaHHS
MOJIIyJIIB  CTpaTr, TaK 1 TIOCHIJIOBHICTIO peai3amii giajioriB  iHGopMaIliitHo-
IHTEJICKTYaIbHOI KEPYIOUOl CHUCTEMH CHHEPIreTHYHOTO aBTOMOOLIS 3 30BHIIIHIMHU
YMOBaMH 3a JIONIOMOTOIO 1HTEJIEKTYalbHOTO 1HTEpdeiicy. TakuM YMHOM, OCHOBHOIO
METOIO0 CTBOPEHHS 0a3u JIaHUX € po3poOKa i1H(POPMAIIIfHO-THTEIEKTYaIbHOI KepYyroUoi
CUCTEMH  CHHEPIreTHYHOTO  aBTOMOOUIS  po3poOKa  ONTHUMAIBLHOTO  METOIY
NIPEJCTABIICHHS, 30€PEEHHs] Ta KEpPyBaHHS JaHUMU TIPU TPAKTHYHIN peaizarii
CHCTEMHU.

[TpoexTyBanHa 0a3u JaHWX TPOBOJIMIIOCH 3 ypaxyBaHHSIM €IHOCTI JTaHHX, SKa
BIMOBIAae 1H(OpMaIiiHiii Momeni mnpeaMeTHiM obmacti B 0a3l JaHUX, peaTbHUM
cucTeMaM Ta iX B3aEMOJIISIM B KO)KHUI MOMEHT yacy. basza qjaHux cTBOproBajiaCh TaKUM
YHHOM, III0 B HEl BIII3EPKATIOBATIOCH KOXHA 3MiHA IMPEIMETHOI 00J1acTi, 3HAYMME TSI
IHTENeKTYaIbHO1 1H(pOpMaIliifHO-Kepytodoi migcucteMu. [lpyu npoMy Takok HEOOXiJTHO
30epexeHHs OJHO3HAYHOI 1HTeprpeTaiii iHpopMaliifHOi MoJen B TEPMIHAX MOJENI
IIpeIMETHOT 00JIaCTi.
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Anpom 1HDOpMariiiHO-KepyrOUOi MmiJicucTeMu € 0a3a 3HaHb. BoHa Mae
cTpaTu(iKOoBaHy i€papxidHy CTPYKTYpY, SKa CKIQIA€ThCA 13 BU3HAYAIOUUX €UHY
CHCTEMY TIOB’sI3aHUX MiXK CO0010 (hperiMiB.

B cucremi peitmiB MoxxyTh OyTH 00'€THaHI K ACKJIAPATHUBHI, TaK 1 MPOICTypHi
3HAHHS, a TAKOXX OpPraHi30BaHI MPHUHIMIIK BIAMOBIAHI 00'€KTUBHO-OPIEHTOBAHOMY
MiAXOMy, TaKi SK 1HKAMCYJSIS, CaJoK Ta mojiMopdisM. Opeiimu 6a3u 3HaHb MAIOTh
CJIOTH, 101 MalOTh HE TUIbKM KOHKPETHE 3HAUCHHA, a 1 TaKOXK IMEHa MpOIeayp, SKi
JIO3BOJISIIOTH PO3PAaXOBYBATH 1€ 3HAYEHHS MO 3afaHoMy airoputMmy. Jleski (peitmu
MAalOTh CJIOTH, HAllIOBHIOBAYMMa KOTPHUX € IMpaBWIa MPOIYKIIi, BUKOPUCTOBYIOUM JIJISI
BU3HAYEHHSI KOHKPETHOTO 3HAYEHHSI.

BepxHiii HynboBU piBeHb iepapxii Mae dpeim, SKU J03BOJISIE MPOBOIUTH
ineHTudikaiiro ctany (GyHKIIOHYBaHHS 00'€KTa KepyBaHHSI.

[epiuit piBeHb HaTAIOTh HPEVMH, TO3BOJISIFOUN 1IEHTU(]IKYBATH PEKUM POOOTH
CUCTEM KEepyBaHHSI CHHEPT€TUYHOTO aBTOMOOLJIS.

Hpyruii piBeHb Mae ¢peitmu, iaeHTHdIKYyI0Yl MeTy KepyBaHHs. Ha Tpetbomy
piBHI po3TaiioBaHi (ppeimMu, sIKi MalOTh 3HAYEHHS JJIsl CTPYKTYPHOI Ta apaMeTpUYHO1
iaeHTH(IKAINT MOJIENI CHIOBOI YCTAaHOBKH, 3/IaTHOI U1 PIIICHHS 3a7a4l KEpyBaHHS.

Ha gyerBepTOoMy piBHI 3HaXOAAThCS (PpeliMu aHaITI3y 3aa4dl KepyBaHHS.

I’ sTurii piBeHb CKIIaal0Th (pPEMU BU3SHAUCHHS CTpaTerii peaizallii KepyBaHHS.

Ha mocromy piBHI 3HaXOAThcs (PpEMU CUHTE3Y aJITOPUTMY KEPYBaHHSI.

CpoMuil piBeHb CKJIQIalOTh (hpeiiMu, sSIKIi MarOTh BIATIOBIIHI IMITAIIHI MOJEII,
110 JI03BOJISIE IPOBOUTU NIEPEBIPKY CUHTE30BAHOTO AITOPUTMY KepyBaHH:I[1].

lepapxiuna OGaraTopiBHEBa CTPYKTypa JO3BOJISiC€ OPraHi30BYyBaTU IPOLIEC
npua0aHHS Ta BUKOPUCTAHHS 3HAHb, a TAKOXK BUKOHATH 1HTEJNEKTyalll3allll0 CUHTE3Y
pillIeHHS 337a4l ONTUMAILHOTO KEPYBaHHS PEKUMaMU POOOTH CUCTEM CHHEPT€TUYHOTO
aBTOMOOLISI, PO3po0JICHO MareMaThuHe 3a0e3neueHHs pexumiB «Pekynepariis» Ta
«Pyx», nexxaui B OCHOBI (DYHKIIIOHYBaHHSI 0a3H 3HaHb 1HPOPMALIITHO-IHTENEKTYaJIbHOT
KEPYIOUO0i CUCTEMU CUHEPT€TUYHOTO aBTOMOOLIIS.

Marematuune 3a0e3nedeHHs pexuMmy «Pekymepariisny  BiIPI3HSETbCS  BIJ
KJIACHYHUX 337ad ONTHMAIGHOTO KEPyBaHHS THM, IO JOMYCKaE 3MiHY TapaMeTpiB
CHCTEM KEepyBaHHS, BUIY iX MOJAEJCH, MEPEKEBUX 3HAYCHb JJI1 KEPYIOUUX BIUIMBIB Ta
(ha3z0BUX KOOPIMHAT.

Matemaruune 3a0e3nedeHHsT pexumMy «Pyx» BHKOPHCTOBYE METOAM INTYYHOTO
IHTENIEKTY, SKUM Halae MOXJIMBICTb TNPUHAMATH PIIICHHS BIIHOCHO KEpyBaHHS
eHeproe()eKTUBHIUMH IPOIIECAMH, M0 BAXKKO (hOPMATIZYIOTHCS B PEATHHOMY PEXHUMI
qacy.
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Jimxkitamizanis iHGOpMaLIfHOTO POCTOPY SBJIsiE COOO0I0 MpoIiec, e(heKTUBHICTD
SIKOTO BU3HAYAETHCS:

— CYKYITHICTIO 3ac001B 1 METOAIB 300py 1H(OpMAIlii;

— MeToamMu 00poOKH 1 TepeAayl JaHuX Ui OAep KaHHs 1H(popMarlii HOBOI
SKOCTI [IPO CTaH 00’€KTa, MpoLecy 4u ABUIIA (1IHPOPMALIITHOTO MPOIAYKTY).

Jimkitamizamiiine 3a0e3neueHHs] BaKIMBE y Oy/Ib-IKOMY BHJII BUPOOHUIITBA, ajie
Ha TPAHCHOPTI BOHO BIJIrPAa€ OCOOJIUBY pPOJIb, TOMY IO TPAHCIOPTHUN TMIPOIEC
3IUCHIOETHCS. HA BEJIMKKUX MPOCTOPAX, Ta € JMHAMIYHHUM 1 Mepe1dadae y4acTb 0araTbox
130JIbOBAaHUX 00 €KTIB, /Ui KOOPAMHAII JISUTBHOCTI SIKUX TMOTPIOHA BEJIMKA KIIBKICTh
BIJIOMOCTEW MPOTHO3HOTO, INIAHOBOT'O, 00JIIKOBO-CTATUCTUYHOI'O Ta 1HILIOTO XapaKTepy.
[adopmarriiini cuctemu, 10 BUKOPUCTOBYIOTHCS Ha TPAHCIOPTI, BKIIIOYAIOTH Taki
(GyHKITIOHAIBHI 3aBIaHHS Ta MJICUCTEMH: - 1H()OPMAILIIHHY MOJIEeIb HOMEPHOTO OOJIIKY,
PO3MIILIEHHS] Ta cTaHy. PO3BUTOK JIKITANI3AlIHUX CHUCTEM 32 PAaXyHOK PO3POOKH Ta
BUKOPHUCTaHHSI HOBITHIX TEXHOJIOTH 3a0€3Meuy€e eKOHOMIIO Yacy M rpOIIOBUX KOIITIB SIK
CHOXHBAUIB, TaK 1 BUPOOHMKIB TPAHCIOPTHHUX IMOCIYT, SIK HACIIIOK caMe LI KpUTepii
MOKJIAJIAl0ThC B OCHOBY OOIPYHTYBaHb E€KOHOMIYHOI €(EKTUBHOCTI BIIMOBIIHUX
IHHOBallIMHUX 3axoniB. Ha Temep omHMM 13 MPIOPUTETHUX 3aBAAHb SIKI MOCTABIIEHO
nepel TPAaHCIIOPTHUMHU CUCTEMaMH YKpaiHU € BCEOIYHE 3MEHIIICHHS eKCILTyaTallliHuX
BUTpAT 1 MiIBULICHHS €()EKTHBHOCTI aBTOMATU30BAHOI €KCIUTyaTalli IIMPOKOro KoJja
TexHosioro-ekoHoMiyHux mpoueciB (TEIT) 1 Ttexniunux cucrem (TC). AxrtyanbHUM
HAMPSMKOM IIOJI0 peatizallli WX 3aBIaHb € 3aCTOCYBAaHHS METOJIIB JIiKITaI3aIllHUX
MEXaHU3MIB. Y I[bOMYy HampsIMKy 3IIHCHIOIOThCS po3poOku chepu GdopMyBaHHS
TyDKITam3aiaux ckiagopux tpaHcnoptHux cucreM ([ICTC), crBopeHHs 3aco0iB
TEJIEMATHYHOTO yTPABIIHHSA, CIIPSIMOBAHUX Ha IMiIBUIIICHHS €()EKTUBHOCTI IIEPEBE3CHb.

CucteMHUld XapakTep MOHATTA IiDKITam3amli 1H(GOpMAItHOTO MPOCTOPY B
cucTeMi 3a0e3neueHHs] TPAaHCTIOPTHOT Oe3MeKkn BU3HAYaE HEOOX1THICTh KOMIUIEKCHOTO,
CUCTEMHOT'O BUpIlICHHA TpoOsiieM, HasBHUX y Mkl cdepi. TpancnoptHa Oesneka
CHpsSIMOBAaHA Ha 3aXMCT: BIACHHUKIB, OJEPKYBayiB 1 MEPEBI3HUKIB BAaHTAXKIB, BIACHUKIB 1
KOPHUCTYBauiB TPAHCIIOPTHUX 3aCO01B, TPAHCTIOPTHOTO KOMIUIEKCY Ta MOTO MpaIliBHUKIB,
CeKOHOMIKM 1 OIOPKeTy KpaiHW, HaBKOJMIIIHBROTO CEpEeloBHIA Bif 3arpo3 B
TPAHCIIOPTHOMY KOMIUIEKCI.
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3arpo3u TpaHCIOPTHOI O€3MEeKH KIaCU(PIKYIOTHCS 1O PSAY MiACTaB:

— 3a CTYIIeHEM 3Ha4YyIIOCTi;

— 3a XapaKTepOM 3arpos;

—3a cdepamu 1 popMamu MPosIBY 1 T.1I.

OCHOBHMMU 3arpo3aMy Ha TPAHCIIOPTI €:

— BWINAAKM HE3aKOHHOTO BTPYYaHHS Yy (DYyHKI[IOHYBaHHS TPAHCTIOPTY,
(HaKTageHHS CTOpOHHlX npeﬂMenB Ha peiiku, po300IaJHaHHS PUCTPOIB 3aTI3HUYHOT
Kouii, TeneoHHUM "Tepopu3Mm", MPOTUIIPABHE OJIOKYBAaHHS aepoOIOPTIB Ta OCHOBHUX
TPAHCIIOPTHUX MaricTpajeii), 10 3arpoXkKyloTh >KHTTIO 1 3/I0POB'I0 TaCaXHpIB, IO
HECYTb MpsMY IIKOAY TPaHCHOPTHIN cdepi 1 MOpOIKYIOTh B CYCIUILCTBI HETaTHBHI
COLIIAJIBHO-TIOIITHYHI, EKOHOMIYHI1, IICHXOJIOTTYHI HACIIIKH;

— KpUMIHAJIbHI Ji1 MPOTHU BaHTaXIB,;

— HaJ3BUYaiHI Tojii (aBapii), OOYMOBJIEHI CTaHOM TPAHCIIOPTHUX TEXHIYHUX
cucteM (iX 3HOIICHICTIO, AaBapIMHICTIO, HEJOCKOHAJICTIO), MOPYIIEHHSM MpaBUII
eKCIUTyaTalli TEXHIYHUX CHCTEM, B TOMY YHWCII, HOPMATUBHUX BUMOT 3 €KOJIOTTYHOI
Oe3leKkn TpU TEPEeBE3CHHAX, a TaKOX MNPUPOJHUMHU (HAKTOpaMH, IO CTBOPIOIOTH
aBapiifHy 0OCTaHOBKY 1 TATHYTbH 32 COOOI0 MaTepiallbH1 BTPATH 1 JIIOJICHKI KEPTBH.

Jlo uymcna 3arpo3 cmig BIAHECTH 1 HETaTWBHI HACHIAKA HEAOCTaTHBOI
PO3pOOJICHOCTI HOPMATUBHOI MIPABOBOI 0a3H, M0 PETYJIOE BITHOCHHHU B TPAHCIIOPTHIM
cdepi, a TAKOXK BaJM B MPABO3aCTOCOBHIM MPAKTHIII.

3 TeXHIYHOi TOYKHM 30py BHCOKI BUMOTH JO JipKiTamizaiii iH(opmaiiidHoro
MIPOCTOPY B YIIPABIIIHHI MEPEBE3CHHIMH (DOPMYIOTH MOTPeOy B OUIBII BUCOKOMY piBHI
1HbopMaTu3aiii. [HhopmarliiiHi TEXHOIOT1i CbOTO/IHI - 11€ HE MPOCTO KOIITH MiATPUMKH
YIPaBIiHHSA, a OJIMH 3 HAWBAXKIIMBIIIHNX €JIEMEHTIB 1H(QPACTPYKTYpH TPAHCIIOPTY.

3 po3psiy JONOMDKHHUX 3aco0IB BOHH CTadld OCHOBHHUMH TEXHOJIOTISIMH 1
CHPaBJISIIOTh ICTOTHHI BIUTUB HA BJIOCKOHAJICHHS MIPOLIECY YIIPABIIHHS TIEPEBE3CHHIMM.
B sKocTi mplopUTETHHX HANpsSMKIB BIPOBAKEHHS AipKiTamizamii iHQOpMaiiiHoro
POCTOPY BU3HAUYCHO:

— 1H(opMalliifHa 1HTerpalis Ha TPAHCIOPTI 1 B JIOTICTHIIl HA OCHOBI MEpPEXKEBUX
TEXHOJIOT1{ 3 METOIO 3a0€3MeYeHH MOHITOPUHTY PYXY;

— 3a0e31e4YeHHs OE3MeKH MepeCcyBaHHs;

— €JIEKTPOHH1 (POPMU KOHTPAKTIB, IEPEBI3HUX JOKYMEHTIB 1 IiarexiB. [loeramnHo
BITPOBADKYETHCS AlKITam3alisl 1HGOPMAIIITHOIO NpOCTOPY TPAaHCHOPTHUX CHUCTEM,
sSIKa CTIPUSIE:

— IMiIBUIIICHHS TIPOTyKTUBHOCTI TIparli;

— MOJTIMIIICHHS TPAHCTIOPTHUX TTOCITYT;

— 3a0e3reueHHs O€3IeKH;

— aKTyaJlbHa JIarHOCTHKa 1 PEMOHT PYXOMOTO CKJIagy, TATOBOTO CKJIamy 1
TPAHCMOPTHHX IIISIX1B;

— CKOPOYEHHS KUTbKOCTI TPAHCIIOPTHUX MTPUTO/T;

— BUKJTIOUYEHHS BTPAT 4acy;

— OLIBII paiOHATBHOTO BUKOPUCTAHHS TPYJIOBHUX 1 MaTepialbHUX PECYPCIB.
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MHNPOBJEMMU PO3POBKN ABTOMATHU30BAHUX CUCTEM
COPTYBAHHSA MAKETOBAHUX TA TAPHO-IITYYHUX BAHTAKIB
(HA ITPUKJIAII ONEPATOPA MOIITOBOI JIOTICTUKH
«HOBA ITOILITA»).

Mauwok B’siueciiaB IBanoBuy, 1.7.H., nmpodecop,
Mamrok HagisOunekciiBHa, aCUCTEHT
Hayionanvnuti ynisepcumem biopecypcie i npupoodokopucmyeauHs Yxpainu,
e-mail: vimatsiuk@gmail.com

«Hoga Ilomta» € ykpaiHChKOIO MPUBATHOIO KOMIAHIEIO, MO CIEIIaTi3yeThCs Y
chepl MOMTOBOI JIOTICTUKK Ta € TMPOBITHUM TMOCTAYaLHUKOM IOCIYT EKCIIpec-
JIOCTaBKHU 32 00CSATOM JTOCTaBKH IMOCUJIOK Ta IPIOHUX BiAMpaBoK B YKpaiHi. KommaHis
MIPOTIOHYE MUPOKUIN CHEKTpP JIOTICTUYHUX Ta CYIyTHIX MOCHYT SK JUISl MIAMPUEMCTB,
TakK 1 i1t mpuBaTHUX 0cio [1].

Takox ciin 3a3HaunTH, 1110 «HoBa IlomTay € nigepom 3a NIBUAKICTIO €KCIIpec-
JOCTaBKH, 3a0€3MeUyI0Ur JOCTABKY MPOTATOM 24 TOAWMH MK BEIIMKAMU MiCTaMH Ta
no 48 roauH MiX oOnacHuMH LeHTpamu. CtanoMm Ha 2023 pik KOMIaHIs Mae
HaNOUIbIILY MEpexXy B YKpaiHi, ika HapaxoBye OuibIe 26,5 TUCAY BIJA1ICHD.

«HoBa momray AEMOHCTpPY€E Bpaxkarodi 0OCSATH AISUILHOCTI, MPO IO CB1AYaTh
JOCSITHEHHSI Y cpepi MOoIITOBOI JIOTICTUKH Ta oiriiiHa 3BITHICTh. HanpukiHii rpyaHs
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2021 poky Oyno 3adikcoBaHO JOOOBHUI PEKOPA KIIbKOCTI MOIITOBUX BINPABICHb —
1,8 muH. 3a mricte micsmiB 2022 poky KOMIaHis BUKOHaJIa M0cTaBkU y 113 muH
MOCUJIOK 1 BAHTQ)KHUX MAapTiil.

VY 3BitHOMY Tiepioai 2021 poky 3a3HavaeThCs, 110 KOMITaHIs JocTaBuia 372
MJTH TIOCHJIOK 1 BaHT@)XHUX BIANPaBOK, a 3a mIicTh micsmiB 2022 poky — 113 miH.
[Tonan 30 000 mrozaeit mpatroBanu Ge3nocepeHbO B KommnaHii Ta e 0iau3bko 10 000
y Qimisx-mapTHepax cTaHOM Ha KBiTeHb 2022 poKy.

Kpim toro, «Hosa Ilomra» Bxomuth g0 TOII-20 HaWOUIBIIUX TUTATHUKIB
noaaTkiB Ykpaiau. Y 2021 pori rpymna koMmnaHii, 10 sKoi BXoauTh «HoBa morray,
cruIaTuiIa 10 OFOJKETIB YCIX PIBHIB KpaiHH 6,4 MIJIbpJia TPUBEHB MOJATKIB 1 300piB,
a 3a micTh micAiiB 2022 poky — 2,9 MuIbsIp/ia TPUBEHb.

Boanouac, He3paxkarouu Ha ycmixu, "HoBa mommra" 31TKHyJacst 3 mpoOjaemMamu,
OB’ S3aHUMH 3 KJIIEHTOOPIEHTOBAHICTIO CBO€I misuibHOCTI. Oprasizaiis IpartHe
3a0€3MeYnTH MaKCUMaJIbHUWA  pIBEHb SKOCTI  HAJaHHS TOCIyr, ajie Le
CYMPOBO/IKYETHCSI BETUKAUMH BUTPATAMH, SKI TTEPEBUITYIOTh IPHOYTOK KOMITaHii 11O
OKpPEMHUM I'pynaM IepeBe3eHb [2].

JIj1st KOMITaH1i, OCHOBHOIO MICIEIO IKOi € MPUOYTOK, 1€ MUTAHHS € KPUTUUHUM.
Oco06imBO TOCTPO MpoOIEMaTUKa CTOITh B OpraHizallli BaHTaXHO1 JOTICTUKH, TOOTO
noctaBok macoto moHan 30 kr. Came OakaHHS JOCTaBISATH OYJb-SIKMM BaHTax
IIPHU3BOJIUTH J0 IIUPOKOT aucIiepcii rabaputiB Ta Macu Bantaxis [3], [4], [5], [6], [7].
[le HeraTuBHE SBUIIE CIIOHYKA€ KOMITaHIIO IIYKATU ajJbTEPHATHBHI Ta HOB1 criocoOu
Ta CUCTEMHU aBTOMATHU30BAHOT'O COPTYBAaHHS 3a3HAYEHUX BaHTaXIB, OCKUIBKU cCaMe y
BaHTa)XHI JIOTICTHII B KOMIaHIi Ha ChOTOAH1 HalO1IbIIIAa YacTKa PyYHOT Ipart.
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Hayionanvnuti mpancnopmuuii ynisepcumem

CTpyKTypa TEXHOJIOTIYHOTO TPOIECY JJOCTAaBKH TMapTii BAHTAXKY OMHUCYETHCS
CTPYKTYpOIO JiorictTuyHoro Jasiora (JIJI), mo BimoOpakae MOCHIAOBHICTH y4acTi B
Ipolect JOCTaBKM PI3HUX CyO’€KTIB TpaHCHOPTHOro puHKY. [lpm upomy cmin
pPO3pI3HATH 3ajady BUOOpY onTtumaibHOi cTpykrypu JIJI Big 3amadi  BUOOpY
ONTUMAJIBHOTO Cy0’€KTa TpPAaHCIOPTHOTO pUHKY. Bubip onTuManbHUX BapiaHTIB
JIOTICTUYHHAX  JIAHLIOTIB  JOCTAaBKM BaHTAXIB  3OIACHIOETHCS Ha  OCHOBI  IX
aIbTEPHATUBHUX BaplaHTIB, 110 Yy 3HAYHOI Mipl BU3HAYa€ €(PEKTUBHICTh BaHTAKHHUX
nepeBe3eHs. [1].

Posrisinemo naimpocrimuid BapiadT JIJI mpu mocTaBiil BaHTaXiB aBTOMOOUTBHUM
TpancnoptoM (puc. 1). Ins JIJI noctaBku BaHTa)Xy MOYATKOBOIO JIAHKOIO, SIKa TEHEPYE
BaHTAXXOIIOTIK, SBIAEThCS BaHTaxoBimmpaBuuk (FO — freight owner), a xinmeBoro
JIAHKOIO, SIBJIIEThCS BaHTaxooTpumyBau (FC — customer).

FC

\ A1

Puc. 1 — Haitnpocrimmii Bapiant JIJI 3 o1HUM ekcnieuTopoM
®di3uyHe NEpeMillleHHs] BaHTaXXOIMOTOKY ( — ) 3I1ACHIOE TMEpPEeBI3HUK B KpaiHi
BanTaxosignpasuuka 4 (C* — carrier). ®yHkuiro oprasisamuii npouecy nepeMilleHHs
BAHTAKOIOTOKIB pealisye eKCIeauTop B Kpaini BanTaxosianpasuuka 4 (FF4 — freight
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forwarder). fIx opranizaTop mporecy peaiizaiii MoTpeOH B IMEPEeMIlEHHI BaHTaXKYy,
eKCIIEAUTOP SABISAETHCS JTaHkow JIJI, Ha sikoMy 3amMuKaloThes 1H(GOpPMAIiiHI MOTOKH (
----- » ). OCKUTbKY BaHTAXOBIIMTPABHUK 3 METOIO peati3allii cBOel moTpeOu B MepeMIlIeHHI
BaHTaXYy 3BEPTAETHCS JO0 €KCIeauTopa, To ¢inancoBui motik (= ) B JIJI mpoxoauth
MEPIIOYEProBO BiJ] BAHTAKOBIANpPaBHUKA JO EKCHEAWTOpa, a Jajli — JO0 IHIIAX
y4acHUKIB JjaHmiora. [lepeBi3HUK 3AiMCHIOE JOCTaBKYy MapTii BaHTaxy BiA
BAaHTA)XOBIJIMPABHUKA [0 BaHTAKOOTPHUMYyBaua (AKIIO JOCTaBKa 3IIACHIOETBCS Y
BHYTPIIIHBOMY CITOJIYY€HHI) 1 10 KOPJIOHY, a JIajil Bil MPOITYCKHOTO MMyHKTY Ha MUTHHIII
(CP — customs post) 10 BaHTaXOOTpUMyBauda (SKIIO JOCTaBKAa 3IIHCHIOETBCSA Y
MDKHapoaHOMYy crionydeHHi) [2]. ®dopmansHo Havnpocrtimmii JIJI € cykymHICTIO
CJIEMEHTIB HACTYITHOTO BHUJIY:

LCYF ={F0; C4;FF4;CP; FC} (1)

Jns  po3poOKM  MaTeMaTHYHOrO  amapaTy  Mepexl CHCTEM  MacoBOIO
oocnyroByBanHsa (CMO) mpencraBumo ii MoxiuBi ctanu (puc. 2). Takox 3 MeTOIo
COpPOIIEHHS MOJENi, BXIJHI TOTOKM TapTii BaHTaxy, M0 HAAXOAATH JIO
BaHTAXKOBIJIIPABHUKA Ta PO3MOAUISIOTHCA Bl BAHTAXKOOTPUMYBaya, 3'€IHYIOThCSI B OJHE
30BHiMIHE mxepeno (3] — 0), mo npeacraBieHo Ha puc. 2.

Mepexwa CMO

30BHILWHE Axxepeno

Puc. 2 - I'padu craniB Ta nepenauy mepexxi CMO
Ha ocHOBI pUCYHKYy 2 mNpeacTaBlIeHO MAaTpuillo mepedad (2), sika J03BOJISAE
BU3HAYUTH HANPSIMKUA 1HTCHCUBHOCTEH BHYTPIIIHIX MOTOKIB B cucTeMi, e 3]1 o3Havae
30BHIIIHE JDKEpeNo abo cepenosuule, a ae P;; — HMOBIPHICTb BUXOLY BUMOTH 3 i-0i Ta
HAIXOJKEHHS 11 JI0 J-TOT CUCTEMH.

31 CMO, CMO, CMO, CMO, CMO,
0 P, 0 0 0 0 31
0 0 P, P, P, 0 c¢mo,

T=l0 0 0 P, 0 0 cwmo, (2)
0 0 0 0 P, 0 c¢mo,
0 0 0 0 0 P. c¢Mo,
P, O 0 0 0 0 c¢mMmo,
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Hns  miaBuimieHHs  e€(QEKTUBHOCTI  BAaHTAXXHUX  IEPEeBE3eHbh B PoOOTI
3allpONIOHOBAHO TEXHOJIOTTYHUN TPOIEC JOCTaBKM TMapTii BaHTAXIB OMHCYBAaTU
ctpykryporo JIJI. Ha ocHOBI 11b0TO po3pobieHa moaens GpynkiionyBanHs JIJI moctaBku
BaHTaXIB, sKa MpeicTaBieHa y Burisiai Mepexxi CMO 1 ska 03BOJISIE 3HAYHO
301IBIINTH 11 aOCOTIOTHY MPOITYCKHY 3/aTHICTD, 10 B KIHIIEBOMY PE3yJbTaTi 3MEHILIUTh
yac mocTaBku BaHTaxiB [3]. Ha pucynky 3 mpencraBieHa peanizaiis MOACHI aHATI3y

JIJI noctaBKH BaHTaXiB y cepeloBUII TabmnuHOTro npouecopy Excel.

A B C D E F G H [ J K L M N @] P
‘CMCTEMA AHANIZY MEPEXI CMO NOTICTU4HOTO JIAHLKOTA (CAMCMOJ’IJ"I]‘

1
5 MOz
3 _ o (FFa)
P nz, Jz
4 Pi2
4 n

> / T
6 Por { _ —Prs— ~ Pso
7 / \[CMOn P Ar Cl‘bjl‘Os / As A

L (FoO) o (FC) [
8 At ni, [t ns, Js

~ - i

s B

10 Poi= 1,0 Pi2= 06 Pi3= 0,1 P1a= 0,3 P23= 1,0 P3a= 1,0 Pas= 10 Pso= 1,0

OnTuHaNEHE I ‘noENMHE ey pru

L S Y a7 e T 7
1, = n: 4 |e= |20 K= 3

16 asTO/ron qi=| 0,82 q2=| 1,00 ‘ q3= 1,00

17 22=[ 6,60 [ha=[ 11,00 pa=[ 7,70 |ps= 11,00 |qa=| 1,00 qs= | 1,00

:

19  Mcmo 0,82 Ao m (SEEol/ o dbyERLIIL

Puc. 3 — Cucrema anaJizy mepexi CMO JIJI
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CucreMu aBTOMATHUKH ¥ poOOTOTEXHIKM O€3MEepEePBHO PO3BUBAIOTHCS 1 CTPIMKO
po3umproioThest. Cepell BEMMKOI KUTBKOCTI MPOEKTIB THYYKMX aBTOMATHU30BAHMX
CHUCTEM 3aCIIyTOBYIOTh YBaru po3poOKH MOOUIBHHUX POOOTOTEXHIYHUX KOMILICKCIB.
KoHCTpYKTHBHO MOOIIBHI POOOTH € camoximHumu 3acobamu (puc. 1) y Bursmi
CYKYITHOCTI TpPbOX OCHOBHHUX CHCTEM, a CamMme: TpPaHCIOPTHOI, CIEHIaJbHOI 1
KepyBaHHs. MoOUIbHI pOOOTH, SIK MPAaBUIIO, MAIOTh y CBOEMY CKJIajl Taki OCHOBHI
TUNWA TpUIaAiB 1 OONAaJHAHHS. PYLIiM; NMPUBOJ; HaBICHE YCTAaTKyBaHHS; CHCTeMa
OCBITJICHHS;  CHCTeMa  3B'S3Ky; TOCT  KEpPyBaHHS; CHCTEMa  BITUYTTS;
eHeproycTarkyBaHHs [1].

Kamepa

EneproycraTkyBaHHs

Mamninyastop
B — CHcTeMa 3B SI3KY
ITpoxexTop

Jarunk

IocT KepyBanusd
IMOBODOTV

Puc. 1. CtpykrypHa cxema MOOiJIbHOTO POOOTOTEXHIYHOTO KOMILJIEKCY

TpancropTHa cucTeMa NMpU3HAYCHUM JUISl JOCTABKH TEXHOJOTIYHUX 00’ €KTIB
JI0 MICIISl BUKOHAHHS IOCTABJICHOTO 3aB/IaHHS.

CremianbHa cucreMa Ciayrye A Oe3locepeHhOr0 BHUKOHAHHS  3aBJaHb.
Hanpuknan, npu 3a1iicHEeH1 po3BIAyBaTBHUX OMNEpaIliil eJIeKTPOHHUM YCTaTKyBaHHSM €
KOMIUIEKT CEHCOpIB 1 3ac00IB CTEeKEHHs, MepBUHHOI 00poOKu iHdopmarii. s Bu-
KOHAHHS TEXHOJIOTIYHUX 3aBJlaHb MOOUTRHHI POOOT 3a0€3Medy€eThCs MAHIMYIISITOPOM.
Cuctema kepyBaHHS 3a0e3ledye KepyBaHHA pyXxoM 1  (YHKI[IOHYBaHHSM
TEXHOJIOTIYHOTO YCTAaTKyBaHHsA. BoHa BKJIOUae: amapaTypy KepyBaHHS poOOTOM;
JATYUKU; CUCTEMY TEXHIYHOTO 30pY; MIKPOIPOLIECOPHI 3acO0M MONnepenHboi 00poOKH
iHpopMmallii; TocT omneparopa (MyJabT KepyBaHHA, BIJACO MPUCTPOi, OOPTOBUIA
KOMIT'IOTEp); KOMIUIEKT NpUHMalbHO-TIEpEeaBaIbHOI amaparypu Tomo. B cucremi
nependavacThCs TUIAHYBaHHS pyXy Ha OCHOBI KapTorpadiuHoi 0a3u 3 ypaxyBaHHIM
iH(OopMaLtii, 1110 HAJXOANUTh B/l TEXHIYHUX OPraHiB YyTTs 1 HaBiramiiHoi cuctemu [2].
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Pe3ynbpTaT TMpoBeNEHOrO aHami3y CBiIYaTh, IO PO3BUTOK POOOTOTEXHIKH
nepeadayae 3acTOCYBaHHS INTY4yHOTO iHTeNnekTy (adri. artificial intelligence) sk
pPO3MUTy KOMIT'IOTEPHOI JIHTBICTMKM Ta 1H(QOPMATHUKH, SKHM 30CEpeIKeHUil Ha
po3po01Il 1HTENEKTyalTbHUX MAIllMH, 3aTHUX BUKOHYBAaTH 3aBJaHHSA, K1 3a3BHYal
nOTPeOYIOTh JTFOICHKOTO iHTeNeKTy [1-3].

MoOiTbHUMH POOOTOTEXHIYHUMH 3aco00aMy 31 INTYYHUM 1HTEJIEKTOM €
aBTOHOMH1 (caMoOBpsifiHi) aBTOMOOUTL. IlITy4HMII IHTENEKT BHKOPUCTOBYETHCS Y
CaMOBPSJIHUX aBTOMOOUISIX IJis BUpIIIEHHs Oe3/i4i 3aBjaHb - BiJ 3a0€3MeUeHHS
0e3mocepeIHbO PyXy 10 B3aeMO/Iii 3 Boziem [1].

CamoBpsIHUN aBTOMOOLIb CKJIA/IA€ThCA 3 M'SITH OCHOBHUX €JIEMEHTIB (puc. 2):
KOMIT'FOTEPHOTO 30py, OOpOOKM JaHUX JaTudKiB, BH3HAYEHHS CBOrO MICIs
posTtairyBaHHs (JIOKami3ailis), IUIaHyBaHHS MIIAXY 1 KEpyBaHHs aBTOMOO1IEM.

ABTOHOMHOMY aBTOMOOUTIO HEOOXIJTHO PO3YyMITH, IO WOTO OTOYYE 1 Jie BiH
3HAXOJMTHCS MO BIJHOIIEHHIO J0 I[bOr0 OTOo4eHHs. Ha miacraBi iH@opMarii mpo
OTOYEHHS aBTOMOOUIS, OYIyeTbCS TPAEKTOPIs, MO SAKIA BIH 3MOXe O€3MeYHO
pyxatucs. Jlam (QopMyroThCs KOMaHAM PYyJIbOBOTO KEpPyBaHHS, akceileparopa 1
rajbMa JUIsi BAKOHAHHS PyXy 1O TpaekTopii [1].

60—

Komn rorepHnii =

31p »| ==

JlaTyukn ; ? —é

= [InanyBaHHs

a ‘ Jlokanmizauis MapupyTy

Puc. 2. Cxema 3aBaHHA i TEXHOJIOTII IITYYHOI'0 iHTEJIEKTY B aBTOMOOLISIX

JUis  BUpIlIEHHS  3aBJaHb KOMITIOTEPHOTO  30py  HEHpOHHI  Mepexl
BUKOPHCTOBYIOTh 300payKE€HHS 3 KaMep IS PO3II3HAHHS 00'€KTIB, 10 3HAXOMATHCS Ha
JI0pO3i: JTiHI{ PO3MITKH, CBITI0(MOPIB, TOPOKHIX 3HAKIB, MIIIIOXOIiB, aBTOMOOLTIB [3].

3a3navena iHdopmarris pa3oM 3 JaHUMH B1J] IHITUX CEHCOPIB, TAKUX SIK pajap i
CHUCTEMAa TEOIMO3UIIIOHYBAHHS, JO3BOJIAIOTH ABTOMOOUTIO «pPO3YMITH», Ha SIKIH
BIJICTaH1 1 B IKOMY CTaHOBHIII 1O BiTHOIIICHHIO JO HHOTO 3HAXOAATHCS 1HII 00'€KTH.
3Hal0YM TPO TaKWil CBI CTaH, aBTOMOOUIb MOXE CKJIaJlaTH TPAEKTOPIIO PYyXy B
MOTOIIl 1HIIUX aBTOMOOUTIB YK MPUHUMATH PIIICHHS TPO 3yNMUHKY Mepe;] MIIOX1THUM
nepexo10M abo YepBOHUM CHTHAJIOM cBiTiiodopy [1, 2].

«Po3ymitoun», Mo siKiii TpaekTOpli aBTOMOO1Ib MOBUHEH PyXaTUCS, BIH MOXKeE
BUKOHATH Oe3MmocepeiHl KOMaHAM KEpPyBaHHS Il MPOXOJKEHHS TPaeKTopii,
KepYIOUU aKceIepaTopoM, ralbMaMy, BUKOPUCTOBYIOUH PYJIHOBE KEPyBaHHS TOIIIO.

Ha puc. 3 300paxeHo aBTOMOO1Ib—«OE3MIJIOTHUK», SKUH OCHAICHUMN
CEHCOPHMMHM 1 HaBIralifHUMU 3aco0aMu, 30KpeMa JaTYUKOM KyTa IOBOPOTY,
yIBTPA3BYKOBUMH JIATYMKAMHU, TATIEKOMipOM, KaMeporo, pagapom, cuctemoro GPS ta
Komr totepom [1].

KepyBanHs
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Cucrema HaBiramii J03BoJIsiE BCTAHOBJIIOBATH 3B'A30K 13 3ac00aMU TOJIOCOBOTO
kepyBaHHs. Ll cucreMa BHKOPHUCTOBYE HEHpPOHHI Mepexi A pO3Mi3HABaHHS
roJIOCY, BUIILJICHHS aJpecH 1 repeaada 1iei ingopmariii Ta iH. B HaBiraliiHy CUCTEMY.

GPS

Janexomip
—
5 /
 S—

Kamepa

JlaTuuk KyTa
MOBOPOTY

Komm’rorep

VabpTpa3ByKOBI JaTYHKH Panap

Puc. 3. Cxema aBTOMOOLIA—«0€3MJIOTHUKAY

JIIs CTBOPEHHS IIJIKOM aBTOHOMHHX aBToMoOuTB [1,3] (m'sTtoro piBHA
aBTOHOMHOCTI), HEJIOCTaTHhO €()EKTUBHUX CUCTEM HaBIralli, JOCKOHAJIUX CEHCOPIB 1
TEXHOJIOT1M IITYYHOTO 1HTENEKTY. [l IbOro CTBOPIOIOTHCS 1HPPACTPYKTYPH, SKi
3a0€3Me4yI0Th «0e3MIIOTHUMY» aBTOMOOLISIM YMOBH JIJIsl OpI€HTALlIi Y TTPOCTOPI.

Hampukinan, moTpiOHO HAHOCUTH Ha JOPOTH PO3MITKY, IO 3YUTAETHCS, 1
BCTAHOBJIIOBAaTH MAIIIMHO 3YUTYBAJIbHI JOPOXKHI 3HAaKH, $Ki OyJayTh MOMITHI
KOMITFOTEPHUM 30pOM HaBITh B yMOBaX IOTaHOI BUAUMOCTI. TakoX HEOOX1THO
3a0e3neunTy eexTuBHUN 1H(OpMAIIHUNA OOMIH MDK aBTOMOOUISMHU, JJIS YOTO
noTpiOH1 cTabLIBLHO Mpalfordi Mmepexi SG.
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Jlorictuka Ta yIpaBliHHA JIAHLUIOTaMHU IOCTauyaHb CTUKAIOTHCS 3 BEJIMKUMHU
oOcsiraMM JaHUX, SIKI MOXe OyTH CKJIaJHO aHajli3yBaTH Ta BUKOPHUCTOBYBATH JIs
OPUMHATTSA CTPATEeTIYHUX pilleHb. 3acTocyBaHHs wmTyuHoro iHTenekry (II) Tta
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MamuHHOro HaB4yaHHs (MH) 103BoJsie MOKpAllMTH TPOTHO3YBAaHHS IOMUTY,
PO3MOLT TOBApiB, YIPABIIiHHA 3arlacaMy Ta ONTHUMI3allil0 MapIIpyTiB HOCTaBKH [1].
Po3rnsan i€l TemMu MOXKe MPUHECTH 3HAYHUN BHECOK y MiJBUIICHHS €()EeKTHUBHOCTI
JOTICTUYHUX TPOIECIB Ta KOHKYPEHTOCIPOMOXHOCTI MIANPUEMCTB B yMOBax
Cy4acHOTO PHHKOBOTO cepenoBuina. OTke, HEOOXITHO BHUBYATH MOKJIUBOCTI
3actocyBaHHs cydyacHuX MetoniB LI Ta MH ansa onrtumizariii nporeciB ynpaBiiHHS
3aracamu, IJIaHyBaHHs MApIIPYTiB Ta yIPABIIHHS JAHIIOTaMH ITOCTauyaHb.

Cepenl OCHOBHUX METO/IB IPOTHO3YBaHHS MONUTY BUIUISIOTH!

- TpaauliiHi cTatucTU4Hl MeToau. Croau MOKHA BIJIHECTH EKCIIOHCHIIINHE
3rJa/)KyBaHHS, $IKE BHUKOPHUCTOBYETHCS JMJIS MPOTHO3YBAaHHS IOMUTY HA OCHOBI
MoNepeHIX 3HAUYeHb YacOBOTO psAAy. BiIMiHHOIO OCOOJHMBICTIO € MPOCTOTa B
peanizaiii Ta 37aTHICTh BpaxOBYBaTH TPEHJM Ta CE30HHI KoJIMBaHHSA. Metonu 3
perpeci€ro, Kl TaKoXX HaleXaTb 0 TPAJULINHUX CTAaTUCTUYHHUX, MOXYTh OyTH
BUKOPHUCTaHI ISl IPOTHO3YBaHHS IMOMNUTY, BPAaxOBYIOYM BIUIMB PI3HUX (DaKTOPIB,
TaKuX SIK peKJIaMH1 KaMIlaHii, [IHOBa MOJIITUKA TOIIO [2];

- metoau Ha ocHOBI LIl Ta MH. MoxkHa BHOKpEeMHUTH HEMPOHHI MEpEXi, sIKl €
e(peKTUBHUMHU Yy MPOTHO3YBAaHHI TMOMHUTY B CKJIQJHUX yMOBAax, 3/[aTHI BUSBIATH
HEOUYEBUIHI 3aJIe)KHOCTI Ta amantyBatucs no 3MiH [3]. Ille omHuM pisHOBUIOM €
QITOPUTMHU KJacTepu3allii Ta Kiacudikarii, K1 JOMOMAararTh iIeHTU(PIKYBATA TPYIIU
CHOXXKMBa4iB 3 MOAIOHMMHM  XapakTEPUCTHKAMH, II0 CIPUSAE€  TOYHIIIOMY
MIPOTHO3YBaHHIO IONUTY [4].

TpaguuiiiHi MeToAM MOXYTh OYTH NMPOCTUMHU y 3aCTOCYBAHHI, ajleé HE 3aBKIU
HIAXOASTH JJI MOJEIIIOBaHHS CKJIQAHUX B3a€EMO3B'S3KIB Yy JIaHUX, TOJ1 K METOJIU Ha
ocHoBi IIII Ta MH MoxyTh HajaBaTH KpaIly aganTHBHICTb JI0 3MiH y CEPEIOBHII Ta
B 0araThbOX BWMAJKaX TapaHTYIOTh TOYHIII MPOTHO3M, OCOOJMBO 3a HASBHOCTI
HEJHIMHUX 3aJ1€KHOCTEH.

BukopuctaHHs ajaropuTMiB KJIacTepu3alii Ta MAaIIMHHOTO HaBYaHHS IS
imeHTu(dikamii  ONTUMAIBHUX  PIBHIB  3amaciB  pPi3HUX  TOBAapiB  JO3BOJISIE
NIJIPUEMCTBAM 3MEHIIWTH BUTPATH Ha 30€epiraHHd Ta YHUKHYTH BTpaT BiJ
HAJUIMILIKOBUX 3anaciB. BnpoBa/pkeHHsT JaHUX METOAIB JUIsl ONTHUMI3alli MapuIpyTiB
JIOCTaBOK J/a€ MOXJIMBICTh 3MEHIIUTH BHUTpaTH Ha TPAHCIOPTYBaHHSA Ta dac
JIOCTaBKH, BpaxoBYBaTW pi3HI (HaKTOpH, Takl sK Tpadik, MOroJHI yMOBH Ta
OOMEKEHHs MapLIpyTiB. 3acTocyBaHHs anroputMmiB MH s mporsHo3yBaHHSI 4acy
JIOCTaBKM Ta MIATPUMKH 3aMOBJIEHb B PEXHMI pEaTbHOrO 4Yacy J103BOJISIE
OiANpUEMCTBAM 3a0e3MeuyBaTH BHCOKHM pIBEHb OOCIYroByBaHHSI KJIIEHTIB Ta
YHUKaTH 3aTpUMOK Yy JocTaBkax. Bukopucrtanns cydacaux wMertonis I Ta
anroputmiB MH 171t mporHO3yBaHHS pU3UKIB y JIAHIIOTaX MOCTa4aHb, 171eHTU(IKAITT
MOTEHIITHUX TPOOJIeM Ta pO3pOOKHU CTpATETIH X YNPaBIIHHSA 103BOJIsIE€ 3a0€3MEUUTH
CTaOUIBbHICTH Ta €(PEKTUBHICTH JIAHITIOTIB MOCTaYaHb y CKJIAJIHUX YMOBaX.

Xou cywacHi wmetoau Il wmaroTh 3HAYHMM TOTEHIIAT [JIs  ONTUMI3AI]
JIOTICTUYHHX TPOLIECIB, BOHU TAKOX CTUKAIOTHCS 3 PSIOM TepenoH [5]:

- HEOOXIJHICTb BEJIMKOI KIJIBKOCTI ONEPATHUBHUX JaHUX. Y peajbHOCTI
MIJMPUEMCTBA MOXXYTh HE€ MAaTH JIOCTATHBOI KUIBKOCTI JaHUX ab0 aJIeKBAaTHICTh
JTaHUX MO’KE BUSBHUTHUCS HU3BKOIO;
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- CKJIaJIHICTh BIPOBA/KCHHS Ta iHTerpariii. Jlani a1i MOXXyTh BUMaratv 3Ha4HUX
3yCHJIb Ta PECYPCIB, AKUMH MiITPUEMCTBO HE BOJIOJIIE;

- HEOOXIHICTh EKCIIEPTHOTO 3HaHHA. BifacyTHicTh KBamiikoBaHUX (PaxiBIIiB
MOK€ CTaTH BUKJIMKOM JiJis1 BripoBakeHHs [I;

- 3actocyBanHs MeroaiB Il Bumarae 00poOkM BeNMMKUX  OOCSTIB
KOH(IICHIIITHUX JaHUX, [0 MOXKE CTAaBUTH MiJI 3arpo3y iX KOH(IAEHIIHHICTb.

Takum unHOM, Bukopuctanus LI ams onTumizarii TOTiCTUYHUX TPOIECIB Ma€e
3HAYHUW TOTEHI[aNn I MiABUIICHHS €(EeKTUBHOCTI Ta 3MEHIICHHS BUTpaT Yy
JOTICTHYHIN  misuibHOCTI. IlepeBarm BKIIIOYAIOTh TOYHINII TPOTHO3MU IIOMUTY,
3MATHICTh /IO IIBHJKOTO aJanTHUBHOTO pearyBaHHS Ha 3MIHM Ha pPHUHKY Ta
MOKpAIlICHHs B YIPAaBIIHHI 3amacaMu Ta IJIaHyBaHHI BUpOOHUITBA. BukopucraHHs
I moke OyTH IIHHUM THCTPYMEHTOM JUIsl ONTUMI3AIlli JOTICTUYHUX MPOIIECIB, aje
BUMAarae yBa)KHOTO aHali3y 1 30aJJaHCOBAHOIO MiJXOAY JO BpaxyBaHHS UYHCICHHOI
KUJIBKOCT1 (paKTOPIB.
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The growth of motorization in cities and the increase in the intensity of road
traffic have led to a decrease in speeds, delays in transport hubs, deterioration of
traffic conditions, an increase in gas pollution and noise levels in urban areas, as well
as an increase in the accident rate on the street and road network. These factors
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require the development of effective measures to eliminate negative consequences,
especially to reduce the number of road accidents.

Most accidents occur in urban traffic, with more than half concentrated in
highway intersections. Therefore, the problem of traffic organization and safety poses
the most important urban planning task, the correct solution of which determines the
reliability and quality of the functioning of the entire urban transport system and the
possibility of implementing the necessary engineering and technical solutions. The
current traffic eczema of the city of Nizhyn, o6yazyvaya, takes into account the
intensity of traffic and the increase of traffic in the central part of the city. The main
problems of the transport network of Nizhyn, Chernihiv region are the tightening of
the road network at the exit to the main streets, the increase in the number of
accidents, and the lack of maintenance of the road network.

PTV VISSIM remains one of the most popular software solutions for
identifying the factors influencing the origin and formation of transport problems and
finding the best ways to resolve them. The work carried out a study on improving
road traffic to reduce traffic jams in the central part of the city.

Over the past three full calendar years, 6 road accidents have occurred on the
studied section of the road, as a result of which 11 people were injured. Based on
these data, the road section belongs to the category of "areas of high concentration of
accidents". To classify a site in this category, according to the standards, four or more
accidents must occurred on a 1-kilometer section of the road in the last three full
calendar years. Average rates of change in accident indicators can be determined
depending on:

i %1 Ai 7TAaV ).[ti 7tav ] (1)

where: d -is the value of the indicator analyzed at the time of the hour t;
The average value of the indicator Traffic accident ; for the analyzed period is

determined by:
n Traffic accident

Traffic accident,, = > L, (2)
i=1 n
n — number of moments for which Traffic accidentl. :
n t.
_ l
ty, = i glﬁ , (3)

Where: tav — the middle of the period to be analyzed.

To analyze the indicators on the section of the road on Tsentralna Street,
calculated values are adopted, which take into account the number of accidents

registered on this section over the past five years.

av 5 5 5 5 5 ) ) ) ) ) - ]
tav 02 O 06 08 1 3
= -|— -|— + + =V, -|— ’4--|— ) -|— ) -|— =
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(o6 D H04 (D H(06)0+04-1+04-2
B (1-3)2+(2-3)2+(3-3)2+(4—3)2+ (5 —3)2 =4,

To determine the expected number of road transport events, we use the
dependence:

TAti =TA,, +K -(ti —tav) ! (4)

where t; -are the moments of the accident for which the accident rate is

calculated. The expected number of road transport events for 2022 will be:
TA 5000 = 2,2+ 02-(5—3) =26

Traffic flow includes all vehicles that move simultaneously on a certain street
and road section. The driver's movement depends on the traffic flow, as it affects the
ability to maneuver, the speed of the vehicle, and the maintenance of a safe distance.
The intensity of traffic flow is measured in the number of vehicles that pass through a
road crossing in a given time. The estimated period may vary depending on the
purpose of the observation. Determination of traffic intensity helps to assess the state
of traffic flow and the distribution of traffic intensity over time is an important
indicator for distinguishing different types of traffic flows on streets and roads. For
further calculations, a study of the traffic intensity on the considered section of the
road was carried out. The results of the studies are summarized in Table 1 and were
also shown in Figure 1.

Table 1 Vehicle traffic intensity

Years gained Hourly intensity of auto/hour
4-5 49
5-6 127
6-7 249
7-8 597
8-9 546
9-10 489

10-11 511
11-12 421
12-13 398
13-14 425
14-15 456
15-16 407
16-17 413
17-18 583
18-19 561
19-20 539
20-21 362
21-22 312
22-23 287
23-00 244

When studying a road reconstruction project, the main indicator for
determining the category of the road and the amount of capital investment is the
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prospective intensity. To do this, it is important to take into account the size of the
intensity and its trends, which were formed in the period before the development of
the road reconstruction project.The prospective intensity of the movement of
transport means is determined by the functional dependence:

N, =Ng A+t (5)
The value of the average daily intensity of the movement of the transport flow
for the future five years will be:N, = 7943 - (1 + 0,3)> = 9208 auto/hThe value
of the average daily intensity of the movement of the transport flow for the future in
ten years will be:
N, = 7943 - (14 0,3)'° = 10674 auto/h
Since the traffic flow is heterogeneous and for further calculations, we

determined the intensity of traffic in the summer period in the given units according
to the formula:

&K, N-C 6
N,,p—iZ:l: 100 ,00.1 200. ( )

where: Ky — coefficient of reduction to a passenger car: N — traffic intensity,
auto/h; C-is the number of vehicles of this type in the stream, %.

The most important metric in road traffic is the speed of travel, which is a
necessary function on the road. As for the characteristics of the vehicle on the road,
the most acceptable may be a graph reflecting the change in the speed of the vehicle
along the entire route.

In road traffic, there are two indicators of speed: the average speed of traffic
flow, which reflects the average value of the speed of all vehicles in the flow, and the
instantaneous speed, which reflects the speed of a particular vehicle in a certain place
at a certain time. A study of the instantaneous speed of cars on the considered section
of the road was carried out.

The calculations carried out determined that at 15% security, the speed is 30.8
km/h, 50% - 50.6 km/h, and 85% - 60.9 km/h. The composition of the traffic flow
affects how busy the road will be, as the difference in the size of different modes of
transport differs significantly. The level of construction on the road section on
Batyuka Street is 0.61. Based on the calculations, it was established that traffic
conditions on the road section are characterized by the level of convenience "B".

Thus, on flat sections of highways, the main factors influencing traffic are the
intensity, speed, composition, and density of traffic flow. Using the data, it is
established that to improve safety on Batiuka Street and adjacent streets, it is
necessary to equip the intersection with additional technical means: additional road
signs and additional markings for the food of parts, using PTV Vissim software. The
central square of the city was chosen for the modeling, as the number of traffic
accidents on it has recently increased significantly. There are several reasons: Since
the road along Batyuka Street adjoins the central highway P67, this forms the
intersection of two large traffic flows, which are regulated without traffic lights. This
leads to a large number of dangerous situations, especially during rush hours
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(morning and evening). Figure 4.5 shows the location of the investigated road and the
2D model developed by the PTV Vissim software package.

Fig.1 Location Fig.2 View of the developed model in 2D mode
Ivan Franko Square
(Nizhyn, Chernihiv region)

Fig.3 Projected intersection of lvan Franko Square after improvement

Due to the installation of additional technical means on the road network, the
goal of reducing conflict points at the intersection of the P67 road and the road along
Batyuka Street was achieved, which in turn led to a decrease in accidents on the road
and a decrease in traffic accidents and traffic jams in the central part of the city.The
developed traffic light control system meets all road safety requirements and contains
elements that ensure effective traffic management and pedestrian safety. It is
expected that the installation of traffic light regulations on the considered section of
the road will lead to a decrease in the number of accidents and an improvement in the
traffic flow in general in the central part of the city. Also, the developed traffic light
control system can become an effective means of increasing the level of road safety
and contribute to the safe and convenient movement of vehicles and pedestrians on
the road section in question, and the PTV VISSIM software allows you to conduct
preliminary modeling of traffic, before and after the implementation of measures, and
make sure that certain solutions are feasible.
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B pamkax nporpamu «['opuzont 2020» €C HagaB MIATPUMKY UHCICHHUM
IHHOBAIIIMHUM HAyKOBO-JOCTIJHUM Ta IHHOBAIlIMHUM MPOEKTaM, pPO3pOOJISIOUN Ta
BUIIPOOOBYIOYM HOBI TpaHCIOPTHI pimeHHs. [linTpumMka 3abe3meuyeThesi mporpaMmamu
(diHaHCyBaHHS B paMKaX JOBrOCTPOKOBOTo Oromkety Ha 2021-2027 pp.

[TigxrodeHa Ta aBTomaTr3oBaHa MoOUTEHICTE (CAM)

1100 yMOXJIMBHUTH BHPOBAIKEHHS aBTOMATH30BAHUX TPAHCIOPTHUX 3aco0iB,
€Bporieiicbka KOMICIS 3alpOBaJHKY€E MPAaBOBY 0a3y s iX 3aTBep keHHA. CrHrparodnch
Ha JocsarHeHHs nporpamu «l'opuzoHT 2020», KoMicis miaTpuMyBaTuMe JOCHIIKEHHS
Ta 1HHOBaIli, MO0 3poduTtu €Bpomy cBiToBUM jdigepoM y chepi CAM-cuctem Ta
nocayr. [laptHepctBo mporpamu «l'opusont €Bpoma» «lligkimroueHa, coijibHa Ta
aBTOMAaTHU30BaHa MOOUTLHICTEY OTpUMaE (piHaHCYBaHHS y po3Mipi 500 MiIbIOHIB €BPO.

B3aemonitoul iHTenekTyanbHi TpaHcnoptHi cucteMu (C-ITS) n03BONSIIOTH
oOMiHIOBaTHCA 1H(OpPMAIIEI0 MDK TpPAaHCIOPTHUMH 3aco0aMH, a TaKOX MIDK
TPAaHCIIOPTHUMHU 3ac00aMH Ta JOPOXKHBOI 1H(MPACTPYKTYPOIO, MAIOTh BUPIIIATHHE
3HaueHHa s posropTaHHs CAM. OdikyeTbesi, IO BOHHU IMIJIBHINATH OE3IMEKY
JOPOKHBOTO PyXy, €PeKTUBHICTH pyxy Ta Kompopt. Posropranns C-ITS orpumae
Buroay Bin miaTpumku nporpamu Connecting Europe Facility (CEF) y 2024-2025
pOKax.

ITigxmrouenns 5G

5G € BaxJIMBUM (PaKTOPOM, IO CHPHUSE ABTOMATU30BAHUM TPAHCIOPTHUM
3aco0am 1 nudpoBuM moizaaM. s miAroToBKY 10 po3ropTaHHs KopuaopiB SG 1o BCii
€Bporll NPOBOJATECS aMOITHI MPOEKTH BUIIPOOYBaHb TPAHCKOPIOHHHUX KOPHIIOPIB 3
BapianTamu BUkopuctanusi CAM 1ist pi3HUX BUAIB TPAHCIIOPTY B PI3HUX MICLISIX.
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Jlo 2030 poxy €C nparne 3abe3neuntu Oe3nepediitHe MOKpUTTS SG OCHOBHUX
TPaHCIIOPTHUX IUISIXIB 1O BCiid €Bpori. Ls 1miie (piHaAHCOBO MiATPUMYETHCS POTPAMOIO
Connecting Europe Facility Ta ®oHmom CTIMKOCTI Ta BIAHOBJICHHS, NPHUIUISIOUN
ocobmuBy yBary TpanckopaoHHUM kKopumopam (CEF) ta mamionamsauM cekitisim (RRF
ta CEF).

HITy4Hu iHTENEKT

[ITygHunii IHTENIEKT Ma€ HE3MYEHHY KUIBKICTh 3aCTOCYBaHb I TPAHCIOPTY:
aBTOMAaTH30BaHI TPAHCIIOPTHI 3aco0H, ONTHMI30BaHA 3apsiika Ta BUKOPUCTAHHS
aKyMyJISITOPIB  JUIA  €JIEKTPOMOOLTIB, TMOKpaIleHI MapmpyTH i1 TacakupiB Ta
MIePEeBE3CHHS BaHTAXKIB, MIATPUMKA TUIAHYBaHHS a00 TPAHCIIOPTHOI 1HPPACTPYKTYPH Ta
MIOCTIYT, @ TAKOX PO3TOPTAHHS 3apSAHUX CTaHIIIM.

VY xBitH1 2021 poky €BpoKOMICis 3alpONOHyBaia 3aKOH MPO ITYYHUNA 1HTEJIEKT,
KU BU3HAUA€ CHUCTEMU LITYYHOTO IHTENIEKTY 3 BHCOKHUM PU3UKOM 1 BCTAHOBIIIOE
BUMOTH, SIKHX CJiJl 1oTpuMyBatucs. Croi BXOJSITh CHCTEMH, 1[0 BUKOHYIOTh (DYHKIIIi
0€3MneKr B KUIbKOX c(pepax MOOLITBHOCTI, BKIIFOUAIOUX aBTOMOOLIT, IIUBLIbHY aBiallilo Ta
MOpChKe 00J1aHaHHs. 3aK0oH Oy/ie JOTTOBHEHUI KOHKPETHUMU BUMOTaMH 710 1TuX cdep.

HanisnpoBigHUKH

Sk moka3ye OCHOBHMH BIUIMB J€(IUMTY HAIMIBIPOBIIHUKIB HA TaKl raiysi, sK
aBTOMOOL1€0YyTyBaHHs, HAsBHICTb JOCTaTHIX MOTY>KHOCTEH y Taly3l €JIEKTPOHIKH €
KJIIOYEM JO0 CTIMKOCTI JIAHLIOXKKIB IOCTaBOK, a TAaKOX CYBEPEHITETy Ta
KOHKYPEHTOCIPOMOXKHOCTI €BpOIIH.

VY moromy 2022 poxy €BpOKOMICis yXBaJliia MakeT €BponenchrKoro 3aKoHy mpo
yinu. BiH cipsMoBaHuii Ha 3MIITHEHHSI €BPOIEHCHKOT HAMIBIPOBITHUKOBOI €KOCUCTEMHU
Ta BUpilmIeHHS mpoOnemu gAedimury. lle cTBOopuTh mNpuBaOIMBE 1HBECTHUIlIIHE
Cepe/IOBUIIE, 3MIIHUTh TEXHOJOTIYHE JAepCTBO €BpONM B JAHIFOXKKY CTBOPEHHS
BapTOCTI HAMIBIPOBIIHUKIB 1 MOOLUTI3Y€E 1HBECTHIIII B po3Mipi TToHAA 43 MUTBSPIN €BPO
10 2030 poky.

[TpoMucioBHil alIbSHC MPOLECOPIB 1 HAMIBOPOBIAHUKOBUX TexHOor1H (Industrial
Alliance for Processors and Semiconductor Technologies) 1 MOXIMBHIA Ba)KIMBHIA
MPOEKT CIUILHOIO €BPONEHCHKOrO IHTEPECY B raily3l MIKPOENEKTPOHIKH Ta 3B'A3KY
nonoMararoTe 00'eqHaTu cun €C.

Cnubae mianpuemctBo Chips miaTpuMyBaTUME JOCTIIKEHHS Ta 1HHOBALl
HUIIXOM 00'€IHaHHS JepaBHUX Ta MPUBATHUX I1HBECTULIM, CIHPAIOYHCh Ha
nocsrHeHHs cBoro nonepeaauka ECSEL. 1i iHBecTHIlii TakoX HaIliJICH] Ha Taki raysi,
K TPAHCIOPTHWIA Ta ABTOMOOLIBHHMI CEKTOPH, 30KpeMa uepe3 IHIIIATHBY IIOJIO0
BIZIKPHUTOT I1aTopmMu aBTOMOOLTBHOTO 00JIa THAHHS.

Binkputa eBpomneiicbka mporpamMHO-KOH(IrypoBaHa tuiaTdopma TPaHCIIOPTHUX
3aco0iB

[Iporpamue 3abe3neueHHs] BIgIrpac BCe OUIBII BaXIIMBY POJb B YIIPaBIIIHHI
poOOTOI0 TpaHCHOPTHUX 3aco0iB 1 3abe3neueHHl HoBuX GyHKUiA. Ilepexig Ha
NPOrpaMHO-BU3HAYEH! TPAHCIIOPTHI 3aCO0M CTBOPIOE BUKIMKK JISL JIIJEPCTBA Ta
KOHKYPEHTOCIPOMOXHOCTI ~ €BPOIEHCHKOI ~ aBTOMOOUILHOI ~ MPOMHCIIOBOCTI,  fKa
CTUKAETHCS 3 HOBHMHU TIOTYXKHUMH TJIOOATFHUMHM KOHKYPEHTaMH Ta TpoOieMamMH B
PO3pOOII MpOrpaMHOro 3a0e3MeYeHHS.
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Kowmicis iHimiroBana aiaiaor 3a y4yacTio HaMOLIBIIMX aBTOBUPOOHHUKIB 3 PO3POOKHU
CYMICHOTO MpOrpaMHOTro 3a0e3neueHHs B pamKkax criibHoro mianpuemctsa Key Digital
Technologies. Ile m03BOMUTh y4acHUKaM JOCATTH OLTBINOT €(DEKTUBHOCTI Ta IIBU/IIIIOTO
BUXOJly Ha PUHOK, 3a0e3Meuyroun MpH IIbOMY PiBHI YMOBH I'pH 1 TIepexid A0 BIIKPHUTOT
aBTOMOOLIBHOT arapaTHoi 1miaThopMHu.

KiGepOe3mneka

binpma 3anexHicte Big HUGPOBUX 1HOPACTPYKTYp Ta MOCIYr MOOLIBHOCTI
HiABUIIYE BaXIMBICTh KiObepOesneku. [upektuBa €C mpo Oe3neky MepekeBUX Ta
iHpopmartiitHux cucteM ([upextrBa NIS) cripssMmoBaHa Ha AOCSTHEHHS! BUCOKOTO PIBHS
3araJibHO1 0€3MeKu Mepex Ta 1HHOPMAIIHHUX CUCTEM y KpUTHYHIHN 1HPpacTpykTypi €C.

[lepernsinyra JlupekTviBa MTpo 3aX0Ad WIOAO BHCOKOTO 3arajbHOrO pPIiBHS
ki0epOe3neku B ychoMmy Corosi (NIS 2) ta HoBa JlupekTuBa Mpo CTIHKICTh KPUTHUYHO
BOXIIMBUX OpraHizaliil CTOCYIOTbCA SIK KIOEPHETUYHOI, Tak 1 (DI3MYHOI CTIHKOCTI
KPUTHYHO  BAXJIMBUX  OpraHizalldi Ta  MEpeX, BKIIOYAOYM  TPAHCIOPTHY
iHppacTpykTypy. DIGITAL miarpumye po3ropTaHHs iHPPaCTPyKTypH KiOepOe3mnekH,
3MILHEHHS 1HAYCTpli KiOepOesnekun €C, a TakoX NIJABHILEHHS PIBHSI OXOIUICHHS
K10epOe3neKy Ta IMIUIEMEHTALI0 3aKoHOo1aBcTBa €C.

[IprckopeHHs BIIPOBAIKEHHS LIM(PPOBUX TEXHOIOTTH

JUi1 TpaHCTIOPTHUX KOMIIaHIM, 10 3aMarOThCSl MOOUIBHICTIO Ta TPAHCIIOPTOM,
0COOJMBO HEBENMKUX, YCHIX Yy IUPPOBIA TpaHchopMalli MOXKE CTaTH CIPaBXKHIM
BUKJIMKOM. €Bporneiichki enTpu 1udpoBux iHHOBaIii (EDIH), siki miaTpumyoThes B
pamkax DIGITAL, ¢yHKIIOHYIOTh SIK €IWHE BIKHO, MIATPUMYIOUM KOMIIaHIi B iX
nudposizaiii. BoHM MaiTh Ha MeTi HaJaTd JOCTYI JO TEXHIYHOI EKCIEePTH3H Ta
EKCIIEpUMEHTIB, MOXJIUBICTh «TECTyBaTH TiEpej] 1HBECTYBaHHSAM» Ta IHHOBAIIIMHI
MOCTYTH, Takl SIK (DIHAHCOBI KOHCYJIbTAllli, HABUYAHHS Ta PO3BUTOK HABUYOK. BoHM
TaKOX BUPILIYIOTh €KOJIOTIYHI TTPOOJIEMH, TaKi K CIIOKMBAHHS €HEpPrii Ta CKOPOUCHHS
BUKH/IIB BYTJIEITIO.

[udpoBi HaBUUKH

OCKIIbKHM TPAHCIIOPT 1 MOOLTBHICT 323HAIOTh 3HAYHUX 3MiH, HE B OCTaHHIO Yepry
y 3B'I3KY 3 TEXHOJIOTTYHOIO TpaHC(OpMALIIEIO Ta JOCTYNOM A0 JaHUX, ICHY€E MOoTpeda sK
y nepekBaiidikalii, Tak 1 B MiABUIIEHHI KBamidikaiii pooovoi cunu. €C npuidHsB 1,
posmoyaB Aii Ta 3alporoHyBaB peKOMEHAAIl] AeprkaBaM-uwiIeHaM o0 3a0e3rneueHHs
NPAaLIBHUKIB HEOOXIAHUMHU LM(DPOBUMU HAaBUYKAMH Ta MiITOTOBKU OUIBIIOI KUTBKOCTI
daxisuiB 3 IKT. Hanpukian, €Bporneiichka miatgopma mudpoBUx HABHUOK Ta POOOUNX
Mmiciib y pamkax CEF Mae Ha MeTi cTaTH yHIKQIBHOK TOYKOK BIUTIKY ITU(PPOBUX
HAaBUYOK, MO JO3BOJIUTH YCIM €BPONEHIIIM MaKCHUMalbHO BHKOPHCTaTH LUPPOBY
TpaHchOopMaIlito HAIIOTO CYCIIIbCTBA Ta EKOHOMIKH.

Jlitreparypa:

1. 5 Trends of Digital Transformation in Transportation and Logistics, Posted on
September 21, 2023 by Guest Blogger 5 Trends of Digital Transformation in
Transportation and Logistics (yoh.com)

2. How Technology is helping the Transportation Sector to Grow Globally,
Published October 22, 2021 by Nijhum Rudra How Technology is helping the
Transportation Sector to Grow Globally? (circuitdigest.com)

3. What is smart transportation? - IBM Blog
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) CEKIIA
TEXHIYHHH CEPBIC ABTOMOBLIBHOTO TPAHCIIOPTY
TA EKOJIOTTYHO YHCTI TPAHCIIOPTHI 3ACOBH

UDC 621.004.1
MODERN FOREIGN ANTIFREEZE IN OPERATION OF MACHINES

Mamuka Benashvili, DS., Professor
Agricultural University of Ceorgia,

Modern foreign antifreeze mostly conform to the norms of the ASTM
(American society for testing and materials — national system of standards of the
United States) and SAE (Society of mechanical engineers) [1]. They reglamentary
properties of antifreeze based on the applicable bases and conditions. For example, to
ethylene glycol antifreeze is recommended following application: ASTM D 3306 and
ASTM D 4656 — for passenger cars and small trucks; ASTM D 4985, and ASTM
D 5345 for engines operating under severe conditions. In addition to General
standards, many machines for forestry work manufacturers apply their specifications
with additional requirements [2]. For example, General motors USA — Antifreeze
Concentrate GM 1899—-M, GM 6038—M or regulation G of (G-12, G-11). One of the
hallmarks of a quality antifreeze is the existence of formal admission and according
to one of the foreign standards. For example, American — ASTM D 3306 and ASTM
D 4556, Belgian — BT-PS-606A, English — BS 6580, and NATO S -759 [3].

The coolant requires replacement with new antifreeze in the following cases:

— coolant is used more than the recommended period (typically 1...3 years),
basic additives, it has lost its properties;

— frequent addition to the cooling system conventional (non-distilled) water,
which could lead to an increase of scale and neutralization of functional additives;

— buying a used car with mileage, and lack of confidence in the quality of used
coolant;

— the onset of the cold season, and the engine uses ordinary water.

To estimate the quality already used and prepared for application of the
antifreeze is possible by ordinary means. For example, when the ambient temperature
is about 20°C to check the density with a normal hydrometer (densimeter) and it is
possible to determine the freezing point.

The densimeter — instrument for measuring the relative density of liquids and
solids (a constant weight hydrometer, the scale of which is calibrated in units of
density).

A high quality coolant needs to have a density of not less than 1072 kg/m?,
which should ensure its applicability to a temperature of 40°C.

Hydrogen indicator (pH) of antifreeze can be estimated using litmus indicator

paper (Fig. 1).
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Fig. 1. — The pH measurement of the coolant by means of indicator paper (pH 8)

Coloration of litmus paper to pink color indicates a significant content of acid
(pH 1...5). This threat antifreeze for the cooling system as a result of active corrosion
properties. If the color does not change, pH 6...7, which indicates the possibility of
using such a coolant in the summer (possibly into the cooling system filled ordinary
water). Green (pH 7...9) indicates a sufficiently high quality antifreeze, it is possible
to operate the car (Fig. 1). Blue (or purple) color of litmus paper due to the high
content of alkali (pH 10...13), which will result in significant scale formation and
overheating of the engine.

To ensure long and reliable operation of the cooling system requires regular
inspection and diagnostics. Before driving you need to inspect the radiator, engine,
pump, connection of hoses of system of cooling on absence of leaks and cracks in
pipelines, and the presence of clamps and their tightness. If the connecting clamps, or
the radiator has whitish stains, it is possible that in these places there are minor leaks.
You should also check the radiator cap (expansion tank cap), as built into it the
expansion valve could be clogged with scale or corrosion products, and does not
perform its functions (control of pressure in the cooling system) within the specified
limits. It is recommended to inspect the internal cavity of the neck of the radiator for
the presence of gel-like deposits and scale. If the engine overheats, and when
squeezed by hand top pipe of the cooling system with the engine running, feel the
pressure as in the tire of the bike, then this indicates that the significant scale
formation in the cavities of the cooling system. The presence of scale requires
cleaning and sealing the entire cooling system special detergents and maintenance
products.

Additives to the cooling system are the cleaning, maintenance and repair
purposes. The first group consists of drugs intended for cleaning (flushing) the
cooling system of the engine from various contaminants. The second group of drugs
are used for stabilization and recovery properties of the coolant protect the engine
against the formation of scale, corrosion and rust. The third group consists of
supplements designed for sealing — eliminate the leakage of fluid from the cooling
system.
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When cleaning (washing) the engine cooling system, the drug — flushing
necessary to fill in cooling liquid, start the engine and leave it in a working state with
open radiator cap, and heater valve specified in the instruction time (3, 5, 7, 15 min).
In order to avoid burn, you can not open the radiator cap (expansion tank cap) when
the engine is hot.

After cooling the engine exhaust to drain and refill the system with new
coolant. Part of the antifreeze may not enter into the cooler when there are air pockets
in the cooling system. Therefore, it is necessary to re start the engine and leave it in
working condition with an open radiator cap on for 10 minutes Then stop the engine
and raise the antifreeze level to normal.

When a leak of coolant need to apply the appropriate repair products (antitesi).
Antitesi poured in the coolant, and the engine continues operation in normal mode

(Fig. 2).

Fig. 2. — The mechanism of drug — antitesi coolant: 1 — polymerizing
substance;2 — plastic tube; 3 — coolant; 4 — housing cooling system with hole.

Most repair products — antiteza use with all types of antifreeze and any
additives to the cooling system of the engine. They seal, including the damage that is
quite difficult to diagnose (I can only mention the drop in coolant level) and the more
localized. Application antiteza quickly eliminates possible internal leakage,
protecting the combustion chamber from possible leakage of the coolant. If the liquid
just boils, then you can top up with only distilled water, since ethylene glycol does
not boil over nearly.
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YK 631.1.004
HOPMATHUBU TEXHIYHOI'O PIBHS CLJIbCHbKOI'OCHOJIAPCBKOI
TEXHIKH HA ETAIII iX BUITIPOBYBAHHSI

Poroschkuii IBan JleoninoBuy, 1.17.H., mpodecop
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
irogovskii@gmail.com

3acToCcyBaHHS METOJY €KCTPAIoJIsAIii JO3BOJISIE MPOTHO3YBATH OCHOBHI TEXHIYHI
napaMeTpu KOJICHUX MOOUTPHUX €HEPreTUYHMX 3aCO0IB 1 CAMOXITHUX 30HpabHUX
mammiH [1]. Popmynau Il TPOrHO3YBaHHS MapaMETPiB KOJMICHOIO MOOLIBHOIO
eHepreTuyHoro 3acody 4x2 kiacy 1,4 1 3epHO30UpaIbHOTO KOMOAtHy MPOITYCKHOIO
31aTHICTIO 9 Kr/c HaBeneH1 B Ta0d. 1.
Tabmuug 1 — dopmyJin A1 NPOrHO3YBAHHSA NapaMeTpPiB KOJIICHOTO

MOOIJILHOT0 €HEPreTUHYHOI0 3aC00y
[Tapametp \ dopMysia BUBHAYEHHS
KoJicuuiit MoOUIbHUM eHepreTuyHuM 3aci6 4x2 knacy 1,4

Enepronacuyenicts (6e3 0anacra), | g, = k x (M), k=0,75..1,

B / t+72,5
KBT/T t =T —1940. (T — KaJIeHAAPHUHA PIK, IS

SKOTO BHU3HAYAETHCS NPOTHO3YBaHHS,
roj.).
[IBUAKICTE PyXy NPHU HOMIHAJIBHOTO | = k X (
TATOBOMY 3YCHJLII, M/C
HominanbHna eKCILTyaTaliiHa | y, = k x (1'3f2+94'6t+1544)_
NOTYXHICTh, KBT 725
Excrmutyaraitiiina maca 0e3 6anacta, T | m, = (0,95 ...1) x (1,92 + 0,04t).

4-,27t+105)
t+71,42

HowminanapHe TsTOBE 3ycmis, KH B.s = (0,95...1,05) x (7,3 + 0,152¢).
3epHo30upanbHUI KOMOAH MPONYCKHOK 3[AaTHICTIO 9 KI/c
[IponyckHa 34aTHICTb, KI/C Jus = 0,14(T — 1900) — 4,4.

[ToTy>XHICTh CHJIOBOI €HEPreTHYHOI | N, = 16,0g,,.
YCTaHOBKH, KBT
Maca, xr m, = 15009,.

06’em Oynkepa, M Vs = 0,5¢y; + 0,5.

Jlist Bu3HaUeHHs 3a popmynamu (Tabia. 1) 3 TpOrHo3yBaHHS TEXHIYHOTO PIBHS
napaMeTpiB  CepiMHMX, MOJEPHI30BaHUX a00 HOBUX PO3p0OOK MOOUIBHHUX
CHEPreTUYHUX 3ac00iB 1 3epHO30MPATFHUX KOMOAWHIB 3a TOMOMOTOI0 KOe(IIiEHTIB
BCTAHOBITIOETHCS HU3LKHM, BUCOKHH 1 MEPCIIEKTUBHUMN piBHI [2]. SKIIo oliHIOBaHUM
MOKa3HUK MOOIUTFHUX EHEPreTHYHUX 3aCO0IB 3HAXOAWTHCS B 30HI MK HHU3BKHM 1
BUCOKHM DIBHSIMH, OTPUMaHI1 3a 3aJ€KHOCTSMH, TO BIH BIAMNOBIAAE Cy4aCHOMY
TeXHl‘-IHOMy PIBHIO; SIKIIIO 3HAXOJWUTHCS B 30HI MK BHUCOKHM 1 TEPCIEKTUBHUM
PIBHSIMH, TO TIEPEBUIIY€E CydacHH piBeHb [3]. B ocTanHi yac oTpumaia moaanbInmii
PO3BUTOK  METOJOJOrISE TMPOTHO3YBaHHS OCHOBHUX [apaMeTpiB  MOOUIbHUX
€HEepreTMYHuX 3aco0iB, 1€ IM0Ka3aHO, IO MPOTHO3YBAaHHS 1 ONTUMI3AIls iX
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napameTpiB MpPEJCTaBiii€e €000 CKIaAHY MpoOieMy, pIlIEHHs SKOI NoTpedye
3aCTOCYBaHHS CHCTEMHOIO aHalli3y, MaTeéMaTUYHOrO0 MOJETIOBAHHA 1 CY4YacHHX
NPUKJIATHUX KOMI I0TepHuX mporpam [4]. [Ipu nboMy HEOOXiIHO Opi€EHTYBaTHCh Ha
OaraTokpuTepiaibHy ONTHUMI3allil0o, a BUKOPHCTOBYBaHI KpHUTEpii MaioTh OyTu
HE3aJIeKHUMU.

HasiBHICTh KITPKOX KpHUTEPIiB, a TaKOXK XapakTepHa s JACIKHX 3 HHUX
BIIHOCHO HE3HaYHAa 3MiHA B 30HI ONTUMYMY CTBOPIOIOTH TIEPEAYMOBHU IS
OTPUMaHHA HE OJHOTO (HOPMAIBHO ONTUMAJIBHOTO PIMICHHS 3aJadi, a TEBHOTO
HA0Opy MOXJIMBHUX PIlIEHb, TOCTATHBO OJM3bKUX O ONTUMYyMa, ajie MPU3HAYCHHUX
JUISL €KCIIEPTHOTO BHOOPY HaWKpalMx 3 HUX 13 3aCTOCYBaHHSAM IS 1i€i MeTd
JOTIOMIKHUX  OI[IHOYHUX  TIOKAa3HUKIB.  AHam3  PO3BUTKY  KOHCTPYKIIIM
3epHO30MpAIbHMX KOMOAlHIB MOKa3aB, M0 JUIS MPOTHO3Y iX MapaMeTpiB HEOOX1THO
MaTH JlaHHI PO MPOMYCKHY 3JaTHICTh @, sfika € (YHKIIE HE3aJEeKHUX IBOX
3MIHHUX: MMUTOMa TPOIYCKHA 3JaTHICTh g 1 MIMPUHA MOJIOTApKU D (3anmexath Bij
4yacy CTBOPEHHS MalllMHU 1), a TaKkoX MUTOMUMH MOKa3HUKAMU JIEHHOTO HaMOJIOTY
W, MaTepiaioMICTKOCTI M 1 EHEProHacHYeHOCTI (.. Mexi pPO3BUTKY IIUPUHU
MOJIOTapKH, MUTOMOI TPOMYCKHOi 3JaTHOCTI 1 MUTOMOTO JCHHOTO HaMOJIOTY
KOMOAalHIB, OTpPMMaHI Ha OCHOBI aHaji3y MEpIOAiB MPOMHUCIOBOrO BUPOOHUITBA
KOMOaliHIB M OOpOOKM CTaTUCTUYHHMX JaHUX 1iX BUIIpoOyBaHHA. Bu3HaueHi
KOPEJAIIAHI ~ 3aJeKHOCTI I OLIHKK 1 TPOTHO3y MaTepialloEMHOCTI Ta
CHEePrOHACUYECHOCTI 3epHO30UpaIbHUX KOMOalHIB: T = 2, ZSQ_O 231 n =7 007 +
0,891Q. B T1abn. 2 3BeleHI mNmapaMeTpu 3€pHO30MpaNbHUX KOMOAWHIB Ha
HEPCIIEKTUBY.

Tabnuug 2 — [apameTpu 3epHO30MpaJLHIUX KOMOAlHIB HA MEPCIEKTHUBY.

Pix [TapameTpu 3epHO30HMpaIbHUX KOMOAIHIB, 1110 TPOTHO3YOTHCS
g, (xkr cH/m b, MM Q, kr/c* w, T/100a n, KBT
2000 6,7-54 1,5 10-9,3 34,5-30,4 1622
1,2 8-6,5 27,5-21,2 103*
2010 6,754 1,5 10,5 48,3 162+38
73.58 0,9 5,5 25,6 88"
T 1,2 7,0 32,1 11812
0,9 6,0 32,6 103*°
2020 8-6,6 1,2 8,0 39,9 1403
1,5 12,0 65,0 184+38

*pu BOJIOTOCTI 3epHOBOI Macu 12%, BTpar 3a mosotapkoro 0,5%, CIiBBITHOIICHHIO
3epHa J0 cosomu 1:1,5.

AHami3 TEHJEHIIM pPO3BUTKY OCHOBHHMX IIOKa3HUKIB TEXHIYHOTO PIBHS
3epHO30MpaIbHIX KOMOANHIB TIOKa3ye, 110 3a ocTaHHi1 40 pOKiB, K 32 KOPJOHOM, TaK
1 B YKpaiHi, NOCTIMHO MiABUUIYBAJIUCS MOTY>KHICTh JBUTYHIB, MICTKICTb OyHKEpIB,
Maca komOaiiHiB. L{i 3MiHKM Oynu BU3BaHI HEOOXITHICTIO MIABUIIEHHS MPOIYCKHOI
3IaTHOCTI KOMOaliHIB, SIka B CBOIO YEPry € HACJIJKOM 3pOCTaHHS YpO>KaWHOCTI 1
CTUCTIUX CTPOKIB XHHMB. B YkpaiHi 3 ii BeJIMKMMU TIJIOIIAMHU TI1]] 36PHOB1 KYJIBTYPH /10
2020 poky mpiopuTeTHI KOMOaitHU 3 MPOMYCKHOO 3AaTHICTIO 6 1 9 Kr/c, a Ha nepion
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10 2025 poky — 6, 9 1 12 kr/c. AHani3 KOHCTPYKIIM CydacHHX 3€pHO30HpaIbHUX
KOMOaifHIB 3a JaHUMH Npo KomOaiiHu €Bpomneiickoro puHKy (99 moneneit pizHHX
¢bipM  103BOIMB BU3HAYUTH OCHOBHI HampsMKA iX po3BUTKY. [lomanbiie
BJIOCKOHAJICHHSI: TPAAMIIIMHOT KIIACUYHOT CXeMH OOMOJIOTY 1 cemapatii (3011bIIeHHs
IUTONII cernapariii, MOl OYMCTKU, aKTUBI3aIlisl TEXHOJOTIYHOTO MPOILIECY); POTOPHUX
MOJIOTHJIBHO-CETIAPYIOYMX ~arperariB  (OAMHAPHUNA POTOpP, TMOABIAHUN POTOP,
MOTIEPEYHUN POTOP); KOHCTPYKIIH KHUBAPOK, ITiABUIICHHS YaCTOTH KOJIMBAaHb HOXKA
pizanpHOTO amapary 10 1060 Xo/iB Ha XBHJIMHY; ICHYIOUHX 1 pO3p00OKa HOBHX CHCTEM
aBTOMAaTH3allii, KOHTPOJIIO 1 YIPaBIIHHS 32 BUKOHAHHSIM TEXIPOIIECY (3aCTOCYBaHHS
KOMIT IOTE€PIB Ta EJIEKTPOHHUX MPUCTPOIB); KOHCTPYKINI 1 TEXIPOLECY OYUCTKU 3
METOIO MiABUIICHHS MPOYKTUBHOCTI 1 3MEHIIIEHHS 3aCMIY€HOCTI OyHKEPHOTO 3€pHa;
poOOUYMX OpraHiB MOXWJIOI KamMepH JJisl PIBHOMIPHOI IMOJiladyl MacH B MOJIOTapKy.
BukopuctanHs: A0JaTKOBUX pOOOYMX OpraHiB g 1HTeHCHdIKAIii Mpoiecy
BUJIVICHHS 3€pHA 3 TpyOOro BOpoXy cemaparopom (OiTepu-cenaparopu, BOPYIIMIKH
HaJl COJIOMOTPSICOM TOIIO); JM3EJIIbHUX JBUTYHIB 3 IIOPIBHSHO HEBEIUKUMU
rabapyuTaMy 1 HU3bKOIO MUTOMOIO MAacol0, a TaKOK MUTOMOIO BUTPATOIO MATBHOTO —
160 r/k.c.-roa; TiApONpPHBOJIB Ha poOOYl OpraHu KoMOaiiHa; €JIEKTPONpPUBOIY B
YOpaBIIHHI ~ BaplaTopaMy; IUIABAIOYMX pi3ajbHUX amnapaTiB. CTBOpeHHs 1
3aCTOCYBaHHA: XOJOBMX CHCTEM, $IKI MEHILIE YUIUIbHIOIOTH 1 PYyHHYIOTh TPYHT;
poOOYMX OpraHiB, sKi 3amo0iraroTh MOIIKO/DKEHHIO 1 TpPaBMYBaHHIO 3€pHA.
[TokparnieHHs: KOHCTPYKIIiH OyHKEpiB, KOM(POPTHOCTI YMOB B KaOlHaX; MaHEBPYBaHHs
KoMOaliHa 3 METOI0 3MEHIIEHHS XOJIOCTUX MPOXOIIB MpHU MOBOPOTaX. 3OUIbIICHHS:
MICTKOCTI OYHKEpiB; MPOJYKTUBHOCTI BUBAHTAXKYIOUUX MPUCTPOIB. 3MEHIICHHS
MaTepiaToMiCTKOCTI KoMOaiiHa.
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YK 658.1.004
AJJAIITUBHA CUCTEMA TEXHIYHOT'O OBCJIYTI'OBYBAHHA
ABTOTPAHCIIOPTY

CrenanoB Ouekciii BikropoBu4, 1.17.H., mpodecop
Hayionanvnuii ynieepcumem oiopecypcie i npupoookopucmysanus Yxpainu,
e-mail: o.stepanov@nubip.edu.ua
Boso0yeBa Tersina B’siuecsiaBiBHA, K.T.H., IOLICHT
Ooecvra depoicasHa akademis OYOiBHUYMBA ma apximexkmypu,
e-mail: volobueva@ogasa.org.ua

VY HOpMaTHBHIN Ta TEXHIYHIM JITEpaTypl BKa3ylOTbCS HOMIHAIbHI 3HAUYCHHS
BUXIJTHUX MapaMeTpiB, 110 XapaKTEpPU3yIOThb BaHTAXHUW AaBTOTPAHCHOPT (Hajaiml —
aBTOTPAHCIOPT) y CTaHAAPTHUX yMOBax €KCIulyaralli. Aje B pealbHUX yMOBax Ha
XapaKTEPUCTUKU aBTOTPAHCIIOPTY BIUIMBAE TPUBAIICTh 1 YMOBHU eKcIutyaranii. CTymiHb
LBOTO BIUIMBY 3aJI€KUTh BIJ HAAIMHOCTI, IO BiOOpakae 3MiHY B 4acl BUXIJIHHUX
napaMeTpiB KOHCTPYKIIii aBTOTPAHCIIOPTY.

VY nponoHOBaHINA aJaNTUBHINA CUCTEMI TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY
(TOP) npuHUMOM  YNpaBIIHHA  TEXHIYHOK  EKCIUTyaTallel0  aBTOTPAHCIIOPTY
BIJJPI3HSETHCS BiJ YAHHOI CUCTEMH YIIPABIIIHHS TUIAHOBO-TIONIEPEKYBaIbHUX PEMOHTIB
(TITTP). JIo OCHOBHMX MPUHIIMIIIB YIPaBIiHHS IPOMOHOBAHOI aAanTUBHOI cuctemu TOP
BITHOCATBCS: 3a0e3redyeHHs Oe3nepeOiitHoi poOOTH  aBTOTpaHCHOPTY; Oe3mneka i
CKOHOMIYHICTh EKCIUTyaTallli aBTOTPAHCIOPTY; HAWOUIbIIAa peami3aiisd TEeXHIYHUX
MO>KJIMBOCTEM aBTOTPAHCIIOPTY; 3a0€3MEeUeHHS 3a1aHOTO PIBHS HAAIMHOCTI; CHCTEMHHI
MiAX1 10 MOHITOPUHTY TEXHIYHOTO CTaHy; ONTHUMI3Alllsl MaTepialbHUX 1 TPYAOBUX
BUTPAT; MPUIHSITTS PillICHb HA IM1JICTaBl KOHKPETHUX YMOB EKCIUTyaTallii.

[IporionoBana anpantuBHa cucreMa TOP  sgBisse  co00l0  CyKyINHICTh
OpraHizalifHUX 1 TEXHIYHMX 3aXOIB IIOAO Harjsiay, 0OCIyroByBaHHS Ta PEMOHTY Ha
OCHOBI BMBYEHHS 3HOCY J€Tajel, By3JiB 1 arperariB KO>KHOTro aBToTpaHcnopty. [lpu
OMY MDKPEMOHTHI TE€PMIHM BCTAHOBIIOIOTHCS LUIIXOM MOHITOPUHTY MOYaTKOBOI'O
TEXHIYHOT'O CTaHy aBTOTPAHCIIOPTY MPH POOOTI B KOHKPETHUX YMOBAX E€KCILTyaTallii.

AnantuBHa cuctema TOP BpaxoBye OCHOBHI PEMOHTHI HOPMATUBH, J0 SIKUX
BITHOCUTBCS: TPUBAJIICTb PEMOHTHOIO ILIMKITYy; MIDKPEMOHTHHUM TEpION; CTPYKTypa
PEMOHTHOTI'O LIUKITY.

BuBYyeHHS THUTaHHS PI3HUX YMOB EKCIUTyaTallli aBTOTPAHCHOPTY JIO3BOJIMIIO
BCTAHOBUTHU HaNpAIlOBaHHA JeTajieil Ha BiaMoBY. llpu 1bOMy BH3HAYEHHS 3aKOHIB
pO3MOAUTY HaIpaIlOBaHHA Ha BIAMOBY PI3HMX JeTalield 1 By3JIB aBTOTPAHCIIOPTY
JIO3BOJISIE TIO-HOBOMY MiIATH g0 camoi opranizamii cuctemu TOP. Ilim wac
JOCHIJDKEHHST 3°5ICOBaHO, 10 TAKWH TMOPAJOK EKOHOMIYHO 1 TEXHIYHO MOXKE OyTH
BUIIPABJIAHUM JIMILIE B Pa3l MOXIIMBOCTI MPOTHO3YBaHHS BIJIMOB JAeTaiel HE TUIbKU 3a
BEJIMYMHOIO IHTEPBAILY 7, ajle 1 3 HampaloBaHHs 7, Ha SIKI{ 1el 1HTepBaJl 3HAXOIUThCS

(puc. 1).
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Puc. 1- Buznauennsi HMOBipHOCTI 0e3BiIMOBHOI po00TH HA iHTEepBaJIi 7.

Jeram, By3nu il arperaTd aBTOTPAHCIOPTY, BIJIMOBH SIKMX 3HaXOISAThCA B
NEBHIN 3aJ€KHOCTI Bl HANpallOBAHHS (3HOIIYBAHHS, CTApIHHSA a00 HAaKONMMYEHHS
BTOMH) MOXXYTh OYyTH BIJIHOBJICHI. AJi€ MpU BUBYEHHI IX HAJINMHOCTI JOILIBHO
pO3IIIAJIaTH iX SK HE BIJHOBIIIOBaHI BUPOOM, OCKUIBKM MPHU BiIMOBI JAeTall (BY3JIIB)
BOHHM 3aMIHIOIOTHCS 1HILIOIO, IO NpHJATHA JJI1 BUKOpUCTaHHA. [Ipu mpoMmy neranb
a00 By30J1, 110 BIIMOBUJIN, HAMPABJISIIOTHCS HA PEMOHT.

JUist BUBEAEHHS 3arajibHOi ()OpMYJIM MPOTHO3YBAHHS BIAMOB B IHTEpPBAJl 7 3
HanpauoBaHHs 7 MPUIyCTUMO, 11O 10 MOMEHTY I BIAMOBU PO3IJIIHYTOI J€Talll He
Oyno. Tozi 3a TEOPEMOIO MHOKEHHSI IMOBIPHOCTEHN CIIpaBeAJIMBA PIBHICTb!

Py =Pyl (1)
ne P n Py — AMOBIPHICTB TOTO, 1110 B IHTEpBaJ BianosigHo Bix 0 1o 7' 1a Bix
T no T+ 7 BiAMOBH He Oyjie.
3 (1) oTpumyemo:

P _ P(T+T) .

() — (2)
P(T)

OckipbkM TIOAIi TIOSBM BIJIMOBHM Ta HE TIOSBH BIJIMOBH B IHTEpBaIl 7
MPECTABIIAIOTh MOBHY CYKYMHHICTh HECYMICHUX MOIN, cymMa WMOBIPHOCTEH MOSIBU
SAKUX JIOPIBHIOE OJIMHUIIL, MOXKHA 3aIIUCATH:

P =1—h, (3)
(1)

ne Py — WUMOBIpHICTh BAHUKHEHHS BiIMOBH B iHTEPBaI 7.

Otpumana (opmMmysna J03BOJISIE MPOTHO3YBATH WMOBIPHICTH TOSIBH BIIMOB B
1HTEpBaJI 3a MOMEPEIHIM A0 OO IHTEPBATY HaIpaIOBaHHAM 7.

[Mpuntun  moneni  ¢GopMyBaHHS SIKOCTI aBTOTPAHCIIOPTY 3a Tpynamu
BJIACTUBOCTEH TMOJSATAIOTh Y HACTYMHOMY. BuXimHI mapameTpu aBTOTPAHCIIOPTY
3aJie’aTh BiJ HOMIHATBHUX MOKA3HHUKIB KOHCTPYKIli. BOHUM ABIAIOTH COOOI0 BUXIJHI
JlaHl HOBOTO aBTOTPAHCHOPTY B CTAHIAPTHUX JJii HHOTO YMOBaxX EKCIUTyaTallli Ta
ajanTarii KOHCTPYKIIi1 aBTOTPAHCIIOPTY J0 HOBUX YMOB €KCILTyaTaIlli.

[To3zHaunMo  Akuii-HeOyap  MapaMeTp  aBTOTPAHCIOPTY  (HAMPUKIAL,
IHTEHCUBHICTh 3HOILIyBaHHsA) OykBoro V. Benuuuna V 3anexuTs BiJ YMOB
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ekcrutyarailii. Po3risiHeMo 3MiHy olHOTO 3 (hakTOpiB yMOB eKcIutyarariii. [TozHaunmo
et hakTop OyKBOIO X,

Tax, mpu poOOTI TEXHOJOTIYHOTO aBTOTPAHCIOPTY ajanTaiiio ¥ a0 3MiHu X
IPOTMOHYETHCS XapaKTEpU3yBaTH IMapaMeTpoM «KoediieHT amanrauiin — K, Llei
MOKa3HUK JopiBHIOE onuHuIl (K, = 1), KoM BelmnuuHa ¥ 3aIUIIA€ThCS MOCTIHHOIO
npu 3MiHi ¢akTtopa X, TOOTO HacTtae moBHa anantaiis. [Ipu moripiieHHi axanTarii
3HAYeHHS I[bOTO TMOKa3HUKa cTae MeHme oxauHuil. I[lapamerp «xoedimieHt
ajanTaiiii» 3py4HHi 1 3MiHIOEThCs B Mexkax Bix 1 10 0 (0 < K, < 1).

HonatkoBo V € uyymmBuM 10 3MiHM X 1 B IIJIOMY, KUIBKICHO, HOTO
MIPOIIOHYETHCS XapPAKTEPU3yBATH MAPAMETPOM «KOE(IIIEHT Yy TIMBOCTI 0 ajanTariii
— K. Sxmo xoedimienT aganraiii nopisHioe oaunui (K, = 1), ne cBiT4uTHh Ipo
MOBHY aJanTarlii Ta BIACYTHICTh YyTOuBOCTi, To0TO K, = 0. Y Mipy moripiieHHs
ajanTarii mapaMeTp 4yTIUBOCTI 3pOCTaE.

[ToOynoBa KUIBKICHUX XapaKTepUCTUK ajanTtamii (puc. 3) 3acHOBAaHO Ha
MaTeMaTuuHii Monemi: ¥=V¥o — 3 (X — Xo)°.

MatemaTuuHa MOJENb BioOpa)xka€e Taky THIOBY CUTyallil0, KOJIM BUXIJIHUN
napameTp ¥ oOMexxeHuit 3HU3y, a ONTUMAIBHUM € MOro HailMEeHIIe 3HaYeHHS V.

_y A

()

z ~

Yol -

T : T 1 I '

20 <10 0 10 20 Xp .C X

Puc. 3 — I'pa¢dik iHTEeHCHBHOCTI 3HOIILYBAHHS arperaTiB aBTOTPAHCIIOPTY
3aJ1e5KHO Bil TEeMIIePATYPU HABKOJMIIHBOTO cepeloBUIa, X =7,

OntumanbHe 3HaueHHA (akTopa Xo BimajcHe Bl HOro KpalHIX MOXKIMBHUX
3HA4eHb. TaKOI MOJEIUII0 MO)KHA OIKCAaTH 1HTEHCHUBHICTh 3HOIIYBaHHSI arperariB
aBTOTPAHCIIOPTY.

3a3HauMMO, 10 TEXHIKO-€KOHOMIYHI KpUTEpii OIIHKK Oe3BIIMOBHOI POOOTH
aBTOTPAHCIIOPTY 0a3yIOThCS Ha y3arajJbHEHUX MOKa3HUKAX, OJHUM 3 SKUX € BUTPATH Ha
eKCIUTyaTallil0o aBTOTPAHCIOPTY, IO BITHECEHI JI0 OJWMHUII BUKOHAHHMX POOIT, SKi
BUPaKEH1 y PI3UYHMX BeJIMUMHAX a00 BAPTICHUX MOKA3HUKAX.

OuiHroroun poOOTYy aBTOTPAHCIOPTY 32 TEXHIKO-€KOHOMIYHUMH KPUTEPIIMUA MU
OTPUMYEMO OUIbII TMpaBAWBY W OUIbII TOYHY iH(popMalito. BoHa IpyHTyeTbCs Ha
TEXHIYHUX TOKa3HUKaX aBTOTPAHCIOPTY Ta €KOHOMIYHHX pe3ysibTaTaX, sKi 3ajexarb
BIJ] IOKA3HUKIB O€3B1JIMOBHOCTI aBTOTPAHCIIOPTY B KOHKPETHUX YMOBAX €KCILTyaTallii.
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YK 631.363
IH’)KEHEPHE OBI'PYHTYBAHHSA KPATHOCTI PO3JABAHHSI
ITOBHOPAIIIOHHUX KOPMOCYMIIIEHN

XmeaboBcbknil Bacuinbs CtenanoBu4, 1.T.H., ipodecop
Hayionanvnuti ynisepcumem biopecypcie i npupodokopucmyeauns Yxpaiunu,

[Ilo6 Matu HHU3BKY COOIBapTICTh MOJIOYHOI MPOAYKIi Ta BHUCOKY
MPOAYKTHBHICTh KOpPIB, BAXXJIMBO HE JHMIIe 30aTaHCyBaTH KOPMOBY CYyMIII 3a
CHEPreTUYHUMU MMOKa3HUKaMHU, a 1 3a0€3MeUnTH SIKICHE, 3 MIHIMAJIbHUMHU 3aTpaTaMH,
MPUTOTYBaHHS Ta HAYKOBO OOIPYHTOBAaHY KPATHICTh PO3/IaBaHHS KOPMOBOI CyMIIIIi.
BupiiieHHs UX NUTaHb IPYHTYIOTHCS HA 3HAHHI €TOJIOTIT BEJMKOI poraToi Xyaoou
[1, 2, 3]. KopMmoOBi cyMmilii KOpoBaM po3ar0Th HA KOPMOBI CTOJIM: HAIIBCYXi — OJUH
pa3 Ha 1100y, a HaIiBBOJIOTT — J[Ba, & IHKOJU 1 TPU pa3u, 100 KOPM 3aJIUIIABCS
CBDXKMM 1 HE 3irpiBaBcs. Y Tpoleci MOiJaHHs KOpMY HOTO HE pIIie HiX depe3 KOXKHI
2 TOOUHM MIJCOBYIOTH J0 NEPEIHBbOI CTIHKM KOPMOBOTO CTOJy. Brmpomosxk moou
KOpPOBU BUTPAYaIOTh Y CepeAHbOMY 4-5 roj. Ha Oe3nocepeHe MOiTaHHS KOPMIB 13
KOPMOBUX CTOJIB YW TOAIBHULG. IIpy 1bOMy, aKTHUBHE TMOilaHHA KOPMIB
crioctepiraetbesi 6-9 pasiB Ha 00y TpuBamicTio mo 30-50 xB. Y mpomikkax Mix
CHOKMBAHHSAM KOPMIB TBAapWMHHU BIANOYMBAIOTH 1 KYIOTh XKyiKy. JloO0BYy HOpMy
KOPMIB, y pI3HUX, PO3Jal0Th HA KOPMOBHI CT1JI, UM y TOAIBHHUILIIO, 3a 1-4 pa3u. [Ipu
I[bOMY, TBAPUHHU MOITATUMYTh ii 6-9 mepioniB [4, 5]. KokHe po3naBaHHS 4eproBoi
nopuii CBDKUX KOPMIB CTUMYJIOE TBapuH JO TMOIJaHHS, OCKIUIBKH KOpPOBHU
3’imaTuMyTh, 3 AaIeTUTOM, OUIBIY 4YacTHHY CBDKHX, 0€3 JOMIIIOK CJIHMHH,
HEOKHCIICHUX KOpMiB. YacTe po3jaBaHHS KOPMOBOI CyMIIIl 3MYIIy€ MepepuBaTh
BIJIMOYMHOK TBAPWH, YA PEMHTaHHS, IO HETATHUBHO MO3HAYAETHhCS HA 3aCBOIOBAHHI
KOPMiB, YTBOpPEeHHI MoJjioka [1, 2, 6, 7, 8]. Kpim Toro, KoxHe 101aTKOBE PO3aBaHHS
KOPMIB IOB’si3aHe 31 301IBIICHHSIM BUTPAT Mpaili Ta eHepreTuanux pecypcis [9, 10].

Jlis e(peKTUBHOTO 3aCBOIOBAHHS PO3JaHUX KOPMIB BaXKJIUBO JOTPUMYBATU
TaKMX yMOB: pO3/laHy KIJIbKICTh KOPMIB KOpOBM TOBHUHHI 3’icth Ha 80-90 % 1o
MOYaTKy HACTYMHOIO pO3/IaBaHHs; TPUBAIICTh IHTEPBAIIB MK JIBOMa PO3AaBaHHSAMU
KOpMiB HE MOBMHHA OyTHM MeHma 2-2,5 rop., mo0 KOpoBaM 3aJIUIIUTH 4Yac AJis
NEpPEeKOBYBAHHS; JIOAATKOBI BUTpaTH TMpalll Ta EHEPreTUYHHUX pPEeCcypciB Mpu
OaraTokpaTHOMY pO37aBaHHI TMOBUHHI KOMIIEHCYBAaTHUCS OJ€pKaHHSAM J0JaTKOBOI
npoayxkiii [10, 11].
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AHai3 3aco0iB MexaH13a1lli MPUroTyBaHHS 1 pO3/IaBaHHS KOPMIB y 3apyO1KHUX
KpaiHaX Ta y TOCIOJApCTBaX i3 PO3BHHECHUM MOJIOUHHM CKOTApCTBOM HAIIOi KpaiHw,
CBITYUTH TIPO 3aCTOCYBAHHS JJIsi MPUTOTYBAaHHS 1 PO3JaBaHHS KOPMOBOI CyMIIIi
YVHIBEpCAIPHUX KOMOIHOBAaHMX MAaIllMH, SKi  3a0e3MeuyloTh HaBaHTAKCHHS,
OJIpiIOHEHHS, T03yBaHHS, 3MIITyBaHHS, TPAHCIIOPTYBaHHS 1 po3aaBaHHsa kopmiB [10,
13]. Lli MamuHA HOCATH Ha3By — MOOUIbHI KOMOIHOBaHI KOPMOIPHTOTYBaJbHI
arperatu (MKKIIA). Cproroani Ha puHKY YKpaiHU € MIUPOKHA BUOIp IIMX MAIlWH,
BOHU TMpEJCTaBICH] TakuMu TpoBigHuMH (pipmamu, sx: BvL (Himeuuwmna), Kuhn
(®panuis), Trioliet (Himepmanmu), Seko (Itamist), Roto-mix (CHIA), HeJlaBanb
(IIBewist), bpamyaB (Ykpaina). Taka TexHiKa Ma€ HIMPOKUMA diama3oH THIIB 1
MoJieNiel, SKI BUTOTOBJISIIOTHCA MPUYITHUMHU 1 CAMOXIJIHMMH, 3 MPUCTPOSIMH Jis
CaMOHABaHTa)KEHHs Ta 0€3 HHX, MICTKICTb OyHKepa CTaHOBHMThH Bim 2 10 45 M3,
MOTYXKHICTh Ha YPYXOMJICHHS pOOOYMX OpraHiB CTaHOBUTH Bij 44 nmo 275 k.c.
KoxxHuil TN 1UX MallvH, NPpY BUKOPUCTAHHI B PI3HUX YMOBaX Ma€ CBOi MEpeBary i
Henoiku. Bigomo, 1o npu 0JHAKOBIM KUIBKOCTI TBApUH Ta MPH PI3HIA KPATHOCTI
pO371aBaHHsl KOPMIB, HEOOXITHUU pa3oBUM 00’€M KOPMOBOI CyMillli, JJisI TOJIBII
TBapuH, OyJe pizaum [14].

AHaJi3 I1IHOBOi MOJITUKKA PI3HUX BUPOOHUKIB MOOUIBHUX KOMOIHOBaHUX
KOPMOTIPUTOTYBAJILHUX arperariB, ISl MPUTOTYBaHHS Ta pPO3JAaBaHHS KOPMOBOI
CyMillll, TMOKa3ye, W0 13 30uUIblIeHHSIM 00’eMy OyHKepa BapTICTh MalllMHHU Ta
MOTYXKHICTh Ha ypPYXOMJIGHHS pOOOYMX OpraHiB 30UIBIIYETHCS, aje IMUTOMI
MOKa3HUKA Ha TOHY NPUTOTOBJICHOI MPOMAYKINI 3MEHIIYIOThCA. 3HAIOUd J000BY
noTpedy B po3JaBaHHI KOPMIB, BUSIBJICHO, 110 TP MOPIBHSIHHI MIXK JBOKPATHUM Ta
TPUKPATHUM PO37aBaHHAM KOPMiB, CTOCOBHO 300T€XHIYHUX BUMOT, PSJI IEpeBar Mae
TpukpatHe. llepeBaramu TEXHIYHOI TOYKH 30py, € T€, IO MPU JTBOKPATHOMY
po37aBaHHI KOPMOBOI CyMillll TOTPiOHO 301IbITyBaTH 00’ €M OyHKepa Ha 20 BIJCOTKIB
y mopiBHAHHI 13 TpukpatHuM [15]. B cBoro uepry, 1e nNpuBOAHUTH 10 30LIBIICHHS
MOTY)KHOCTI EHEPreTUYHOTO JDKepelia Ha YPYXOMJICHHS MAIMHA Ta BapTOCTI
eKCIUTyaTaliiiHux 3artpar. JlogaTkoBo 3aTpaueHa TPUBAIICTh poOOYOro dacy
OMepaTopiB  KOMIIEHCYEThCS  30LIBIICHOI NPOAYKTUBHICTIO TBapuH. Takox,
3a0e3neunTh €(PEeKTUBHE MOIAaHHS KOPMOBOI CyMIlIl Ta BIANMOYMHOK TBapUHHU YU
pemuranusa. OTke, TPUKpAaTHE PO3JaBaHHS MOBHOKOMIIOHEHTHOI KOPMOBOI CYMIiIli
MOKPAIINTh MOITaHHS OCTAaHHBOI TBAPWHAMM Ta 37CIHICBUTH TEXHOJIOTIYHHH IPOIIEC
TOJIIBJII BEJTUKOI poraToi Xyao0mu.
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UDC 631.3.004
METHOD OF ASSESSMENT OF TECHNICAL CONDITION OF INTERNAL
COMBUSTION ENGINE

Borek Kinga, PhD., Assistant of Professor
Institute of Technology and Life Sciences (Poland)

Method of assessment of technical condition of the internal combustion engine
Is that set modes of operation of the engine, measure the indicators to diagnose the
state of the engine, determine the deviation of the indicators, carry out calculations
and results evaluate the technical condition of the engine. Moreover, as indicators of
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the state accept parameters of pressure pulsations environment, with the curve of the
pulsation on the inlet and outlet of the filter element of the diagnosed system laid out
in the harmonic series and build the amplitude and phase frequency characteristics in
a predetermined frequency range. The comparison is carried out in the range of
greatest sensitivity of the measured frequencies, as a result, determine the magnitude
and speed deviations of the amplitude and phase frequency characteristics from the
reference obtained provided the most effective operation of the system and determine
the residual life of the engine. The technical result consists in increasing the accuracy
of evaluation of the technical condition of the internal combustion engine (Fig. 1).

Fig. 1. Assessment of the technical condition of the internal combustion engine.

Functional diagram includes the internal combustion engine 1, Makasarashvili
pump 2 pressure regulator 3 oil filter 4 oil fridge 5, pressure gauges 6 and 7, the
blocks of decomposition 8 and 9, a comparator 10, the computing device 11.

In the lubrication system oil is pumped into the main gallery of the engine 1
through oil strainer 4 and the refrigerator 5 through miklosiceva pump 2, the output
of which through the pressure regulator 3 communicating with the inlet for
maintaining in the system a predetermined amount of pressure. Input and output filter
4 installed pressure gauges 6 and 7, the outputs of which through the blocks of
decomposition 8 and 9 is connected to the inputs of the block comparison 10. The
output of the comparator 10 connected to the input computing device 11.

In the process of engine lubrication system having pressure pulsation of the oil
at the inlet and outlet of the filter 4, measurement by the pressure gauges 6 and 7.
Electrical signals, the levels of which are proportional to the pressure, from the
pressure gauges 6 and 7 are fed into the blocks of decomposition 8 and 9, where the
decomposition of signals into harmonic components of the Fourier series. As a result
of decomposition under the program get the values of the transmission coefficient
and phase shift:

A A
(W) = Ay
PWi) = @ — @i \
where: k — number of harmonics, w, — frequency of k-th harmonic, A, and 4, —
amplitude of signal k-th harmonic at the input and output of the filter respectively, ¢,
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and ¢, — the initial phase of the signal k-th harmonic at the input and output of the
filter respectively.

In block comparison 10 the values of A(wy) and ¢@(w;) according to the
program built amplitude and phase frequency characteristics that the amplitude and
phase compared with a reference. Computing device 11 carries out the processing of
the comparison results, calculates the rate of deviation of the characteristics and
stores the information needed to assess technical condition, and time maintenance-
free operation of the engine and its diagnostic systems. This may be obtained in
almost any required accuracy of assessment of technical condition of the engine and
its systems (lubrication and fuel supply are the same), since the estimation accuracy
of the proposed method is determined by the ratio of the harmonic decomposition.

Method of assessment of technical condition of the internal combustion engine,
namely, that set the operating modes of the engine, measure the indicators to diagnose
the state of the engine, determine the deviation of the indicators, carry out calculations
and results evaluate the technical condition of the engine, and as indicators of the state
accept parameters of pressure pulsations environment, characterized in that the curve of
the pulsation on the inlet and outlet of the filter element of the diagnosed system laid out
in the harmonic series and build the amplitude and phase frequency characteristics in a
predetermined frequency range, and the comparison is carried out in the range of
greatest sensitivity of the measured frequencies as a result, determine the magnitude and
speed deviations of the amplitude and phase frequency characteristics from the reference
obtained provided the most effective operation of the system and determine the residual
life of the engine.

The invention relates to the field of operation of machines and can be used in
the diagnosis of internal combustion engines. Known methods of assessing the
technical condition of the internal combustion engine, namely, that set the operation
mode of the engine, determine the deviation of the indicators from the permissible,
carry out calculations and results evaluate the technical condition of the engine, and
as indicators of the state accept parameters of pressure pulsations environment.

However, such methods characterized by a very low the accuracy of the
information, because the receipt is based on determining hydraulic resistance of
filters and speed changes at steady-state modes of motion of liquid in the engine. In
this connection, when transient fluid flow regimes, pressure on filters, and rates of
change within wide limits, and hence in the assessment of the technical condition of
the engine and its systems. The closest known way of assessing the technical
condition of internal combustion engines is as follows: set the mode of operation of
the engine, measure the indicators to diagnose the state of the engine, determine the
deviation of the indicators from the permissible, carry out calculations and results
evaluate the technical condition of the engine. As indicators of the condition are
parameters of pressure pulsations environment: frequency, phase difference of pulses
and the rate of change of the difference of the pulsations. The operating mode is set
according to the frequency of pulsations of pressure on the inlet and outlet filters of
the diagnosed system, and as a result calculate the product of the inverse of the
specified rate on the absolute value of the deviation of the current value of the phase
difference from the maximum allowable.
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However, this method has very low reliability information, such as an
ambiguous definition of the phase difference at the operating frequencies that are
multiples of the frequency of the working process and the rotational speed of a
crankshaft, and also the essential difficulty is the allocation of the main harmonic at
low frequencies. According to prototype parameters are measured at one fixed
frequency, usually on the first or second harmonics. The measuring range of ¢(®) and
A(w) can be very small and inaccurate. In this regard, there is uncertainty in
identifying the reasons for the change of the differential pressure the filter element in
wide range and hence in the assessment of the technical condition of the engine and
its systems. Task — improving the accuracy of estimation of the technical condition of
the internal combustion engine. This object is achieved in that the set operation
modes of the engine, measure the indicators to diagnose the state of the engine,
determine the deviation of the indicators, carry out calculations and results evaluate
the technical condition of the engine. Moreover, as indicators of the state accept
parameters of pressure pulsations environment, with the aim of improving the
accuracy, the curve of pulsation at the inlet and outlet of the filter element of the
diagnosed system is expanded in a harmonic series and you can build the amplitude
and phase frequency characteristics in a predetermined frequency range, and the
comparison carried out in the range of greatest sensitivity of the measured
frequencies. As a result, determine the magnitude and speed deviations of the
amplitude and phase frequency characteristics from the reference obtained provided
the most effective operation of the system and determine the residual life of the
engine. Thus, the set of essential features set forth in the claims, allows to achieve the
desired technical result, namely to improve the accuracy of evaluation of the
technical condition of the internal combustion engine, and consequently, improve
their performance and techno-economic performance through correctly and on time
organized preventive maintenance of the units.

VJIK 621.767
PO3POBJIEHHS MMJICUICTEMU ABTOMATHYHOTO JISIMB/IA —
PETYJIIOBAHHSI CKJIAY TA30MOBITPSIHOI CYMIIII TA30BOIO JIB3,
KOHBEPTOBAHOT'O HA BA3I JIN3EJISA

KoBaabos Cepriii OsiekcanapoBu4, K.T.H., C.H.C.
Iauc Cepriii BacuaboBuy, imxenep | kareropii
KoBanboB /Imutpo CepriitoBuu, imxxenep Il kareropii
Hepoicasne nionpuemcmeo «/leporcagnuii agmomparHcnopmHull
HAYK0BO-00CHIOHUN [ NPOEKMHUU IHCIUMYNY
e-mail: sa_avto@ukr.net

3a ocranni poku y HII «JlepxaBrotrpancH/lInpoekT» npoBoasThcs poOOTH 3
po3poOsieHHss cuHTe3-TexHoJorii  Avenir Gaz, mnpusHavyeHol [UIs KOHBEpTallil
TPAHCTIOPTHUX NW3€IiB JUIsi poOOTH Ha Tra30BOMY MOTOPHOMY MajuBi, 30KpemMa Ha
3pikeHoMy HadgToBoMy rasi (mami — 3HI'). OcHoBy cunHTe3-TexHojorii Avenir Gaz
CKJIaJIal0Th 0aratopyHKIIOHAIbHI MIKPOIIPOIIECOPHI CUCTEMHM YIIPABIIIHHS T'a30BUMH
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JAB3. 3a3Buuaii mnepembayaeTbcs, 110 CHUCTeMa yIpaBiiHHA ra3oBuM JIB3
IIOHAHMEHIIIe CKIIAA€ThCS 3 TPHOX TOJIOBHUX MijcucTem [1 — 3]:

—akymynsatuBHa (tumy  Common  Rail) migcucremMa  KMBICHHS —Ta
OaraToroukoBoro BrnopckyBanHs 3HI' razoBumu enexTpomarHiTHUMHU (HOpCyHKaMU
JI0 BITyCKHOTO TPyOOTIPOBOIY;

— MijicucTeMa YIpaBIiHH HAIOBHEHHSIM IIMIIIHIPIB 3apsiioM poO0U0i CyMilli;

— MiJicucTeMa MPUMYCOBOT0, 30KpeMa, ICKPOBOTO 3aralOBAHHS.

Kpim ToOro, cucrema ymnpaBniHHg TazoBuM JIB3 3 wMeTo0 BHKOHaHHS
BIIMOBITHUX €KOJIOTTYHUX BHMOT MOXKE€ OyTH A000JjagHaHa TaKMMHU JI0JAaTKOBUMH
MIJICUCTEMAaMHU K. TIJCUCTEMa aBTOMATHUYHOTO JIIMOJA-peryioBaHHS CKIIAITY
ra3onoBITPSHOI CyMilli, TIJCUCTeMa HeWTpasizalii BiAmpalboBaHUX rasiB (3
TPUKOMIIOHEHTHUM KaTAIITUYHUM HEUTpamizaTtopoM 1 ogHUM abo JaBoMa JsiMOja-
30HJaMH), IMNACUCTEMa PEHMPKYJSMil BiampambsoBanux rasiB  (Exhaust Gas
Recirculation, ckopoueno — EGR), a TakoX IHIIUMU ITiICKCTEMaMH Ta BiJIIOBIIHOIO
KIUIBKICTIO JaT4uKiB [3].

BpaxoByroun CKJIaAHICTh, @ TaK0X HEOOXIAHY IIBUIKOIII0 TaKUX CUCTEM
YIOPAaBIIHHS, CTA€E OYEBUIHUM, 10 €EKTUBHE YIIpaBIiHHA poOoTor0 razosoro B3 i3
TphOMa TOJIOBHUMHU Ta MEBHOKO KUIBKICTIO JOAATKOBHUX MIACUCTEM 1 JATYUKIB MOXKE
3IACHIOBATUCA TUIBKU CUCTEMaMHU EJIEKTPOHHOIO MIKPOIPOLIECOPHOTO YIPAaBIIIHHS,
OCHOBOIO SIKUX € €JIEKTPOHHI MiKponpouecopHi 610ku ynpasiinasa (EBY).

[Ipu uboMy, JJIsi KOKHOTO PIBHA CKIAAHOCTI 6araToyHKIIOHATBHUX CUCTEM
ynpaBiiHHS razoBumu JIB3, skuii 3aineXuTh B KUIBKOCTI JOJATKOBUX MiJCHUCTEM,
po3po0JIeHO 1 BUTOTOBJICHO BiAnoBiAHUM piBeHb EBY Avenir Gaz 37, ski nepm 3a
BC€ BIIPI3HSIOTHCS BEJIMUUHOIO PO3PSAHOCTI sA7Ipa, OOUYHMCIIOBAIHHOIO MOTYKHICTIO
(MpOAYKTUBHICTIO) Ta POOOYOI0 YACTOTOIO CBOTO MIKPOKOHTpOJIEPA.

Kpim Toro, cma momatu, mo sl TOCATHEHHS BHCOKHX €KOJIOTIYHHUX BHUMOT,
akymynsatuBHa (turmy Common Rail) migcucrema >kuBiaeHHS Ta 0araTOTOYKOBOTO
BIIOPCKYBaHHS Ta3y Mae OOOB’S3KOBO 3a0e3MedyBaTH IOCHII0BHE BIIOPCKYBaHHS
3HI' ra3oBUMH €JIEKTPOMArHiTHUMH (POPCYHKaMU A0 BIIyCKHOTO TpYyOONpPOBOLY.
[TocninoBHicTh Takoro Bunay BropckyBaHHs 3HI' BiamoBimae mnopsaky poOotu
HMTIHAPIB (MOPSAKY 3aMaItOBaAHHS).

Taxuit Bun BopckyBanHs OyB peanizoBanuii y razoomy JIB3 monemni [[-240-
LPG-«B2.2» obnagHaHoro 6araTo(yHKITIOHAIIBHOIO MiKPOITPOIIECOPHO CHCTEMOIO
ynpasiiaasa 3 EBY Avenir Gaz 37 «By i3 nporpamanm mojayiem (nami — [IM) piBHs
«B2.2». B mporeci BunpoOyBanb 1mi€i mojeni razooro JIB3 Ha enekTpuuHOMY
HaBaHTaXyBaJbHOMY cTeHAl Zollner Tumy B-350AC, uuisixom ocuunorpadyBaHHs
poOOTH Ta30BUX EJNEKTPOMArHITHUX (OPCYHOK OyJio [OBEACHO 3a0e3NeUYeHHs
MOCIIIOBHOTO BUAy BriopckyBanHsa 3HI'.

Jlns 3a0e3medeHHS OUIBII BHCOKHX €KOJIOTIYHHX IMOKA3HMKIB ra3oBuil [IB3
J1-240-LPG-«B2.2» OyJo0 1000J1aTHAHO MMJICUCTEMOIO HeuTpamizarii
BIJIIIPAllbOBAHUX Ta3iB Pa3oM 13 MiJICHCTEMOI0 aBTOMAaTUYHOIO JIAMO 1a-peryItOBAHHS
CKJIaJTy Ta30MOBITPsHOI cymiri [4].

Jlo ckmamy TiACMCTeMHM HeWTpamizalii BiANpalbOBaHUX Ta3iB 3a3BUYail
BXOJSITh: MAacOBUH BUTpPATOMIp TMOBITPS, TPUKOMIIOHEHTHUM  KaTaliTUUYHUN
HeWTpamizaTop (B JEAKWX BHUMNAJIKAX APYTHdA KaTaITHUHHN HEUTpai3aTop, SKHM
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BCTAHOBJICHO ITiCJIS TIEPIIOro HeWTpaizaTopa) [5], a Takox oauH abo s MiACHCTEM
3 IBOMa HeﬁTpani:saTopaMH nBa JIAMO/1a-30H1a.

Tak, nus mocmigKeHHS queKTI/IBHOCTl poboTH TMIACUCTEMH HEHTpamizamii
BIANpPAllbOBAaHUX Ta3iB  pa3oM 13 TMIACHCTEMOI0 aBTOMAaTHYHOIO JiAMOAa-
pEryJIIOBaHHIM CKJIaly Ta3oMoBITPSAHOI CyMilli OyJo po3poOJieHO OKpeMHUil HOBUU
eJIEKTPOHHUN MiKpompoIriecopHuii 610k ynpasninasa Avenir Gaz 37 «JlsmOnay». Lei
EBY Avenir Gaz 37 «JlamOma», OyB moOymoBaHWI Ha OCHOBI MIKPOKOHTpOJEpa
mogen STM32F401VCT6 (BupoOuuk — STMicroelectronics), cTBOpeHOro 3rifHO 3
apxitektyporo RISC (Restricted Instruction Set Computer) 3 BUCOKOIPOIyKTHBHUM
32-po3psagaum  sapom  ARM  Cortex-M4 3 poGodoro wyactotoro 84 Ml
Oo6uncnoBaibHa MOTYXHICTh (TPOAYKTUBHICTh) MIKPOKOHTpOJIEpa HpH poOoUuid
yacToTi jfocsirae 105 DMIPS. ¥V MikpOKOHTpoJiep 1HTETpOBaHi: CTaTUYHA HaM’sTh 3
noBUTEHUM JqocTyrmoM SRAM (03Y) 06’emom 64 Koaiit ta 256 Koaiit Flash mam’sri.
Jnst 0oOpoOku aHanoroBux curHamp ciyxatb 12-0itoBuil ITAIT 1 12-6itoBuit ALIII
[6]. TIpu mpoBeneHHI MycKO-HaNAromKyBabkHUX pooOiT EBY mimkmodaerscs 1o
MepCOHAILHOTO KOMIT t0Tepa Oe3nocepeninbo uepe3 USB inTepdeiic.

Kpim Toro, mincucremMy aBTOMATHYHOTO JIAMOJA-pETyIOBaHHSIM CKJIATy
razonoBiTpsiHoi cymimi razoBoro J[B3 J1-240-LPG-«B3» Oyno yKOMIIEKTOBaHO
IIMPOKOCMYTOBUM JiiMOna-30Ha0M Mogeni  BOSCH Germany LSU 4.9 0 258
017 025, sikuit BCTAaHOBJICHO TIEpE/] MEPIIUM KaTaJiTHYHUM HelTpaizaropom [7, 8].

Bxigaumu cur"aimamu 1o EBY Avenir Gaz 37 «JIamOnma» €: |, — BuxigHa cuia
CTpyMy CHTHaja IIMPOKOCMYIOBOIO JIAMOAa—30HAa, Ny, — YacToTa OOepTaHHsA
razoporo JIB3, t.p, — TemmepaTypa OXOJOKYBaJbHOI pIAMHU. A BHUXITHUM
curHaioM Bil EBY Avenir Gaz 37 «JIamMOna» € Trpivn. — TPUBAIICTH IMITYJIBCIB
BriopckyBanHsa 3HI" razoBumu enektpoMarHiTHUMU (OPCYHKaAMHU.

st pozpaxynky EBY Avenir Gaz 37 «JIsmOna» migcucTeMyd aBTOMaTUYHOTO
AIMOAa-peryloBaHHsl NMOTOYHOI BEJIMYMHU KOoe(DillleHTa HAJJIMIIKY TOBITPS ra3o-
NOBITPSAHOI CyMillll OyJI0 BU3HAYEHO AaHATITUYHY (PYHKIII0O MK A — KOE(Iii€HTOM
HQUTMIIKY TOBITPS Ta [, — CHJIOI0 CTpyMy CHTHajla IIHPOKOCMYTOBOTO JIAMOma-
30Hn1a [8]. Amnamitmyna ¢yHKIS Oyja anmpoKCHMMOBAaHA TIOJIHOMOM TPETHOTO
crynens. llepen mnpoBegeHHsM MoTopHuX BunNpoOyBanb EBY Avenir Gaz 37
«JIssmO1a» Oysu mpoBejieH1 HOro OE3MOTOPHI BUMPOOYBAHHS 3 CUMYJISLIIEI0 pOOOTH
aaMoOma-zoama  moxemi  BOSCH LSU 49 0 258 017 025. Pesynbpratn
0esmoTopaux BupoOyBanb EBY Avenir Gaz 37 «JIsmOma» miaTBepauid #Horo
npare3 aTHICTh.

A MoTOpHI BI/IHpO6yBaHH$I razoBoro /[B3 J[-240-LPG-«B2.2», noobmagnanoro
HiCUCTEMOI0 HEeWTpamizalli BiANpalbOBaHUX Ta3iB pa3oM 13 MIACHCTEMOIO
aBTOMATUYHOTO JIAMOJIa-peTyIIOBaHHs CKJIagy Tra3onoBiTpsHoi cyminn ta EBY
Avenir Gaz 37 «JlambOna», Oynu mpoBeaeH! Ha MIBUAKICHUX PEXHMaX XOJOCTOTO
xony. i BunpoOyBaHHS TaKOXK MOKa3aJI Npale3aaTHICTh Ta e(heKTUBHICTb T'a30BOr0
JIB3 3 mooonagnanumu macucteMamu Ta EBY Avenir Gaz 37 «JIamOmay.

BunpoOyBanns 1ie€i mopmem razoBoro J[B3 Ha BCiX IIBHIKICHUX Ta
HaBaHTa)XyBaJbHUX PEKUMax poOOTH TPUBAIOTh.
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PO3POBJIEHHS T'A30BHUX JIB3 ABTOBYCIB MOJIEJIEM «BOT'JIAH» TA
«(ATAMAN» KOHBEPTOBAHUX HA BA3I HITATHUX JIU3EJIIB
JUIA POBOTH HA 3PIJIDKEHOMY HA®TOBOMY I'A3I

KosaaboB Cepriii OsiekcanapoBuy, K.T.H., C.H.C.
MMataaTiok KocTaHTHH AHATOJIiIHOBHY, TPOBITHUN 1HXKEHED
Tumomenko Cepriii JleoninoBu4, 3aBigyBay CEKTOpYy
epoicasne nionpuemcmao «/leporcasruii a8mMompancnopmHuil
HAYK0BO-00CHIOHUL [ NPOEKMHUU IHCIUMYN )
e-mail: sa_avto@ukr.net

3arajibHOBIIOMO, 1110 Ha OLIBIIOCTI CyYaCHUX MICBKUX Ta MPUMICHKHX aBTOOycax
B SIKOCTI CHJIOBHUX arperaTiB BCTaHOBJICHI Ju3€Ni, SKI MalTh CYTTE€BI BUTpATH
JM3EeNbHOTO MajiKBa, 110 CKiaaaroTh Outbiie HiX 20 ... 25 1 Ha 100 kM mpodiry y
MICBKOMY ITMKJI eKCIUTyaTallii. BpaxoByrouu 1€, cTa€ OYEBUAHUM JIOIUIBHICT 3aMIHU
JIU3EJIBLHOTO TMajiuBa OUIbII €KOJIOTIYHO YUCTHUM Ta JICIIEBUM Ta30BUM MOTOPHUM
naymBoM. Ha 1ieii yac B YkpaiHi 1 y CBITI HAHOUIBII PO3MOBCIOKEHUM Ta €KOJIOTTYHO
YUCTUM Ta30BUM MOTOPHUM NaMBOM € 3pikeHuid HadroBuil raz (mam — 3HI, Ha
aHTIIChKIN MOBI ckopoueHo — LPG) [1-3]. [o Toro, ioro po3apiOHa BapTicTh, Ha
ChOTr0JIHI cKIanae 45 ... 55 % BiJ BapTOCTI TPAAUIIIMHUX PIIKMX MOTOPHUX MaJIUB.
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OmaumMu 3 HAWUOUIBIIT PO3MOBCIOKEHUX MICBKMX Ta TMPUMICBKHX MalluX
aBTOOYCIB, fIKI Y BEJHKIM KUIBKOCTI €KCIUTyaTyeThCsl B YKpaiHi, € aBTOOyCH PI3HHX
Moaudikamid Ta MapoK, 10 BUTOTOBIUIMCSA Ta BUTOTOBISIOThCS Ha 1eil yac [IAT
«Yepkacekuii aBToOyc» mim OpeHmamu «borman» Ta «Atamany». Ha Ginpmiiii yactuHi
X aBTOOYCIB B SKOCTI CHJIOBOTO arperaTta BcTaHoBieHi qu3eni mapok 4HG1-T «Espo-
2», 4HE1-XS «€EBpo-2» abo «EBpo-3», 4HE1-TC «EBpo-2» un «EBpo-3», 4HKI-
XS(E3C) «€Bpo-3», 4HKI1-E4NC «EBpo-4» Ta 4HK1-ESNC «EBpo-5» BUpOoOHHUIITBA
«Isuzuy (Smownis). Bei Mapku auszeniB Isuzu, sKi BCTaHOBIIOIOTBCS HA MICBhKI Ta
npuMmicbkli aBTOoOycu «borman» Ta «Ataman» — TpPOHKOBI, YOTHPHOXTAKTHI,
YOTUPHOXITWITIH/IPOB1, BEPTUKAIIbHI, 3 HEPO3IUICHOIO KaMEpOIO 3rOpsiHHS (B MOPIIIHI), 3
BEPXHIM po3TalryBaHHsAM po3noauibhux Baiie [Over Head Camshaft (OHC)] i
PIIMHHUM OXOJIO/DKEHHSIM.  Bci mepemiueHi Buille Mojeal AW3ENB 0O0JaHaHI
TypOOHaIyBoM, a Tpu Mojeni, Taki sk, 4HK1-XS (E3C), 4HK1-E4NC ta 4HK1-ES5NC
JNOJATKOBO  OOJagHaHI  MPOMDKHUM  OXOJIOJKYBau€M  HAIyBHOIO  TOBITPS
(intepkynepom) [4-7]. Tlopsmok poOOTH IWTIHAPIB Yy BCIX MOJEIAX JTU3CIIB
TPATUINIMHANA U1 PSIHUX YoTUpbOXmWIiHApoBuX JIB3 1 BimmoBimae: 1-3-4-2.
Jln3enbHl (GOpCYHKH Ha UX JU3ENSIX BCTAHOBJIEHI 30BHI MOJIOBKU OJIOKY LMJIIHAPIB. Lle
CYTTEBO CIIPOIIYE JTOOMPAIFOBAHHS OTBOPIB Y TOJIOBII OJIOKY IIIIHIPIB, B SIKUX OyJH
BCTaHOBJICHI IITATHI AU3€JbH1 (POPCYHKH, Ta MOAATBIINN MOHTaX CBIYOK 3aIlatOBaHHS.
A B JCSIKMX BUIAJKaX 1 MOHTaX CBIUOK 3alalllOBaHHS PA30oM 3 IHIUBITYATLHUMU
KOTYIIKaMH 3araltoBaHHs.

3ayBaxkuMo, 1o octanHi poku y JI1 «/lep:xasrorpancH /IInpoext» npoBoasThCs
po6oTH 3 PO3pobICHHS CHHTE3-TeXHOMOr1l Avenir Gaz. MeToro CHHTE3-TEXHOJIOTII € ii
3aCTOCYBaHHA JUII KOHBEpTAIlisl TPAHCIOPTHUX JU3ENIB JJii POOOTH HAa Ta30BOMY
MoTopHOMY TaynBi, 30kpema 3HI'. OcHoBy cuHTe3-TexHojorii Avenir Gaz CKIIagarTh
OararoyHKITIOHAIbHI ~MIKPOIIPOILIECOPHI CHCTEMHU yIpaBiiHHSA TasoBumu JIB3.
Cucrtemu yrpaBiliHHS KOHBEpPTOBaHMMHU razoBumu /(B3 mioHaliMeHIIe CKIAIarOThCs 3
TPhOX TOJIOBHUX TiAcHCTeM [3]: aKyMyJISSTUBHHX MIJCUCTEM KUBJICHHS Ta
OararotoukoBoro BropckyBaHHs 3HI' razoBumu enekrpoMarHiTHUMHU (OPCYHKAMHU 10
BITYCKHOTO TpyOOMNpOBOAY; MIJACUCTEM YHPABIIHHS HANOBHEHHSM ILWJIIHAPIB 3apsioM
po0OYOi CyMillll Ta MiJICUCTEM ICKPOBOI'O 3alaJIFOBAHHS 3 PYXOMHUM a00 HEPYXOMHUM
PO3MOIITBHUKOM 3araTFOBaHHS.

Kpim npoBeneHHst poOIT 3 po3poOseHHst cuHTe3-TexHojorii Avenir Gaz, y [l
«epxasrorpancH/lImpoekt» Oymu  mpoBeAeHI JOCHITHO-KOHCTPYKTOPCHKI POOOTH
(mami — JIKP) o0 po3po0rieHHs KOHCTpyKIIii aBToOyca 3 razoBum /B3 3 mpumycoBum
3aMafOBaHHSM, TIepeo0IafHaHuM Ha 0a3i oro nausens 1yt poootu va 3HI.

Bukonano ormsi Ta aHami3yBaHHS KOHCTPYKINHM 1 TEXHIYHUX XapaKTEPUCTHK
MITAaTHUX CUCTEM J>KUBJICHHS JHM3ENIB JTU3EIbHUM MAJIUBOM, CHCTEM aBTOMATHYHOTO
perymoBanHsi yactotu (nam — CAPY) obepraHHs iX KOJIHYACTOTO Baja Ta CHUCTEM
BIIOPCKYBaHHSI JIM3€JbHOrO TNanvBa. Po3po0sieHl TEeXHIYHI BUMOTU JO CHUCTEMH
wuBneHHss 3HI' TtpancnoptHux (aBTOOycHuX) razoBux JIB3 3 mnpumycoBum
3anajgroBaHHAM. BHUKOHAHO pO3paxyHOK MICTKOCTI Tra3oBux OayoHiB miust 3HIT Ta ix
KUTBKOCTI 3 YpaxXyBaHHSAM BEJIMYMH JOOOBOro MpoOiry aBroodyca.

[Tokazano, 1m0 nepeoOiagHaHHs aBTOOYCHUX Ju3emiB y ra3osi JIB3 3 ickpoBum
3aMafOBaHHAM MOTPeOy€e K JEMOHTaXKy CHUCTEM YKUBJICHHS JM3EJbHOrO MaJiMBa, TakK 1
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BHECEHHS JIEIKMX 3MIH y KOHCTpyKuilo JIB3. 3MIHM CTOCYIOTbCS HOOIpAaIfOBaHHS
TOJIOBKH OJIOKa IMTIHAPIB ANU3ENS JUIs BCTAHOBJICHHSI CBIYOK 3aIlaJlFOBaHHS Ta MOPILHIB,
B SIKMX 3MIHIOETHCSI (hopMa KaMep 3ropsHHS [ 3MEHILICHHS CTYTIEHSI CTUCHEHHS [ 8].

Po3po0Gineni TexniuHi BuMoru 10 cuctemu kupieHHss 3HIT aBroOycHux ra3oBux
JIB3 3 mpuMycoBuM 3ananoBaHHsaM. Po3po0iieH! IpUHIMITOBI CXEMHU CHCTEM YKUBIICHHS
3HI" aBroOycHux razoux JIB3 3 ickpoBHM 3amairoBaHHSAM 3 ypaxyBaHHSIM HEOOX1IHOT
KUTBKOCTI Ta30BUX OAJIOHIB Ta HASIBHOCTI a00 BIJICYTHOCTI Ta30TYpOIHHOTO HATyBY.

JloBeneno, mo Ha rasoBi JIB3, ski KOHBepTOBaHI Ha ©0a3l JW3ENIB, IO
BIJIMIOBIJIAIOTh €KOJIOTIYHUM BUMOTaM piBHS «EBpo-2» uu «EBpo-3», Mae OyTH
BCTAQHOBJICHA  MIJICKCTEMa HEWTpali3aiii  BIANpalbOBaHUX Tra3iB (3  OJHUM
TPUKOMIIOHEHTHUM KaTaTITUHYHUM HEUTpasIizaTopoM 1 OJHUM JIIMOJa-30HI0M). A Ha
razoBi JIB3, siki KOHBepTOBaHI Ha 0a3l JW3ENIB, IO BIAMOBIIAIOTH EKOJOTIYHUM
BUMoram piBHSI «EBpo-4» um «EBpo-5», Mae OyTH BCTaHOBJIEHA TiJcCUCTEMa
HeUTpami3ailli BiANpalbOBaHUX Tra3iB (3 JIBOMa TPUKOMIIOHEHTHUMHU KaTalITUHYHUMU
HelTpamizaTopaMu 1 JBoMa JisiMOna-3oHaamu). [lpu 1boMy, yIipaBiiHHS POOOTOIO
MiJICUCTEM HEUTpami3alii BIANpPAalbOBAHUX Ta3iB Mae OyTH 00’€IHAHO 3 YIPaBIIHHIM
MJICUCTEM aBTOMAaTHYHOTO JIAMOJa-peryIrOBaHHs CKJIaJy Ta30MOBITPsIHOI cyminm. J{jist
3MEHIICHHSI BUKHU/IIB OKCHU/IIB @30Ty CUCTEMY YIPAaBJIIHHS JAOLUIBHO A000IaHaTA 1IE 1
MIJICHCTEMOI0  pelUpKYJIsMii  BiampanpoBanux rasiB (Exhaust Gas Recirculation,
ckopoueno — EGR) [9].

B pesynbrari Oysio BUKOHAHO TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS €KOHOMIYHOI
e(peKTUBHOCTI TiepeoOIalHaHHs AU3EIiB aBTOOYCIB MICBKUX Ta MPUMICBKUX MAJUX Y
razoBi JIB3 3 mpumycoBuMm 3amamtoBaHHSIM a1 pobotu Ha 3HI', ske mokaszano sk
JouIbHICTh BUKOpUCcTaHHs 3HI', Tak 1 3MeHIIIeHHsT eKCIUTyaTaliiHuX BUTPAT aBTOOYCIB.
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[Ipu BuOOpi Bumy mamuBa B JIB3 nmomiibHa po3poOka CIocoOy 3HIKCHHS
HEOOOPOTHUX BTpPAT EHEPrii Ha eTaml MEepPeTBOPEHHS XIMIYHOI €Heprii majivBa B
tersiory. CTOCOBHO [I0 JBUTYHIB BHYTPIIIHBOTO 3TOPSHHSA JUisd 3a0€3MeUeHHS
MOMEPETHHOTO  €HAOTEPMIYHOTO  €Tamy KOHBepcii B SIKOCTI  BUXIJHOTO
KOHBEPTOBAHOTO MPOJYKTY JOLLIFHO BUKOPHUCTOBYBATH TaKi BUAM aJIbTEPHATUBHUX
najguB, SKi MamTh TEMIEpPaTypy KOHBEpCli HWXYE CEepeAHBOTO TEMIIEPaTypPHOTO
piBHA BiANpanboOBaHUX Ta3iB. /0 TakuX MajauB MOXKYTh BITHOCUTHCH HMXKUl CIIUPTH,
alKkaHu 1 mpocTi edipu. Bubip aibTepHATUBHOIO MajvMBa B SKOCTI BUXITHOTO
MPOIYKTY TSl KOHBEPCIHHOTO MPOIIECY € KOMIIPOMICOM, IO BPaXxOBY€ TeMITepaTypHi
YMOBH TIPOIIECY, HOTO €HEPTeTUYHY IIHHICTh, YTBOPEHI MpHU MepepoOIll ra3u 1 iXHIO
cOO1BapTICTb.

Jlo HalOuIbI TMEepPCHeKTUBHOMY BHXIJIHOTO TMPOAYKTY JUIsl oOpraHizaiii
KOHBEpCIi B MEPIIy 4epry CIiJ BIAHECTH METWIOBHA CHUPT (METAHOM), SKUHA Y
CBITOBIM TPAKTHUIIl BXE€ JaBHO 3aCTOCOBYETHCS B SIKOCTI JIEHIEBOTO 3aMiHHHKA
JOPOTHX TPaJMIIMHUX MOTOpHHUX TanuB (Tabn. 1). i MOpiBHSHHS CepenHs
BapTICTh JU3EIIBHOTrO MajiiBa B €BpoIll KOJIUBAaEThCs B Mexkax 1,3-1,8 eBpo/mitp (1,5-
2 €BpO/KT).

Tabmuus 1 — Temneparypa KoHBepcii Ta BapTicTb OCHOBHHX
aJbTEePHATUBHUX MAJWB, SIKi MOXKYTh BHKOPHCTOBYBATHCh B JIBHTYHAX
BHYTPIilIHHOT0 3rOPSTHHS

Bun nanusa OkTtan IIpoman Eranosn | Mertanoun
Baprictb, €Bpo/Kr 0,85-1,1 | 0,65-0,95 | 0,6-0,8 | 0,45-0,55
Temmepatypa xonBepcii T, , K 1000 700 500 370

Ominka eeKTUBHOCTI TEPMOXIMIYHOTO COCOOY yTHIII3allii TeIIOTH B YMOBaxX
poboyoro nukiy ausens tany J21A Oyna mpoBeneHa B J1a0OpaTOPHUX YMOBaX Ha
MoTopHOMY cTeH . u3enbuuii nuryH J21A1 6yno nepeobiagHano ajisg podOTH Ha
aNbTEPHATUBHIN CHOUPTO-Ta3oBi cywmimi. [ 1bOro 3 TOJOBOK OJIOKY Oyiu
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JIEMOHTOBaH1 Ju3elbHI (OPCYHKH, Hapi3aHa JojaTKoBa pizbba B KaHajax
po3nmuaoBadiB  ()OPCYHOK  Ta  BCTAaHOBIEHI  CBiUKM  3amanieHHd. (Cxema
EKCIIEPUMEHTAJILHOTO CTEHAY Ha 0a3i au3enpHoro aBuryHa J[21 A1 mms mocmikeHHs

MTOKa3HUKIB HOT0 poOOTH MPOAYKTaX KOHBEPCii METaHOy 300pakeHa Ha puc. 1.
2 3 4 -

1 — TepmoximiuHu# peakTop; 2 — HaBaHTayBaJI;{ﬁﬁ MPUCTPIN leryHa BHYTPIIIHBOTO 3TOPSTHHS,

3 — nu3enbHuil 1BUryH J121A1; 4 — razoBuii pegyKkTop
Puc. 1 — 3oBHilHiii BUIIA] eKCIIEPUMEHTAJIBLHOI0 CTEHAY Ha 0a3i Au3eJbHOro
aBuryHa J121A1 nJis nocaiizkeHHsI MOKA3HUKIB POOOTH HA aJIbTEePHATHBHUX
NAJUBHHUX CyMilax

AHan3ylouu 3MiHY BMICTY TOKCMYHMX KOMIIOHEHTIB y BIANPAlbOBAHMUX Ta3ax

IpU MEPEeXoi 3 AU3EIBLHOIO MajuBa Ha MPOJYKTH KOHBEPTAllli METAaHOJY MO>KHA

BIIMITUTU HacTymnHe. BinOyBaeTbcsl CYyTTEBE 3HMIKEHHS BMICTY OKCHIY BYTJICLIO Y
BCbOMY Jiaria30H1 4aCTOTH OOepTaHHS KOJIHYACTOTO Baiy (puc. 2).

An cod,
%

C((;)m, \‘\ .0’20

'\\
0,085 -'."""'-“---:’-/.9_--0....__1,_ \; o1

0,075 MRAN 0,10
MKM f
0,065 0,05

800 1000 1200 1400 1600 n, 06./xB. 2000
p060Ta ABUT'YHA Ha OU3CJIIbHOMY HaJ'II/IBi;
......... poboTa qBUTyHA Ha MPOAYKTaX KOHBEPTAIlll METAaHOIY;
Puc. 2 — ExciepuMeHTA/IbHI 32J1€2KHOCTI BMIiCTY OKCHIY BYIJIEHIO Y
BiApanboOBaHUX ra3ax BiJl 4aCTOTH 00epPTaHHS KOJIHYACTOr0 BaJjia IBUTyHA N
3a pPi3HOT0 MOTOPHOI'0 NMAJIUBA

Tax, mpu n = 800 xB! BMicT okcuny Byrnemro 3uususcs 3 0,225 % mpu poboTi
nBUTYHa Ha ausenbHoMy mammBi 10 0,150 % mpu poOOTi ABUTYHAa HA TPOIYKTaX
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xoHBeprauii Mmeranony. IIpu n = 1800 xB™ BMmicT okcuay Byriemto 3umu3uBcs 3 0,085
% mpu poOOTI ABUTYHA Ha Au3enbHOMY naiusi a0 0,072 % mnpu poOOTi ABUTYHA Ha
NpOAYKTaX KOHBepTalii MeTaHoday. ToOTO 3HM)KEHHS BMICTY OKCHUIY BYTJICIIO
BiIOyBaeThCs B Mexkax 62,2-52,0 %.

0,09 0,6
CHd, CHm,
% $ %

an °

0,07 / 0,20
0,06 \A 2 0,15

L. 2
0,05 ] et 0,1
/ N
="
0,04 ] . P == KM 0,05
0,03 0

800 1000 1200 1400 1600 n, 06./B. 2000

poboTa ABUTYHA HA TU3EIILHOMY TaJIUBI;
--------- poboTa IBUTYHA HA IPOIYKTaX KOHBEPTALlii METaHOITY;

Puc. 3 — EkcniepuMeHTA/IbHI 32JI€2KHOCTI BMICTY BYIJICBOJAHIB y BillIpalibOBaHUX
ra3ax BiJl YaCTOTH 00epTaHHS KOJIHYACTOr0 BaJia ABUTYHA N 3a Pi3HOro
MOTOPHOI0 NAJINBA

BMmicT ByrieBOAHIB J€MIO MIABUIIYETHCA Yy BChOMY Jllalla30HI YacTOTH
oOepTanHs KoniHgactoro Bamy (puc. 3). Tak, npu n = 800 xB™ BMmicT ByrieBoaHiB
smiHtoeThes 3 0,042 % mpu poboTi ABUTYHA Ha qu3enbHoMy nanusi g0 0,031 % npu
poOOTI ABUTYHA Ha MPOAYKTaX KOHBepTailii mMeTaHoiy. ToOTO 3HMIKEHHS BMICTY
BYTJIEBOHIB ckiano 26,2 %. ITpu n = 1800 xB™ BMicT ByrmeBoanis 3pocrac 3 0,077
% mipu poOOTI ABUTYHA Ha Au3enbHOMY nanusi 10 0,155 % npu poOoTI ABUTYHA Ha
MPOIYKTax KOHBEpTalli MeTaHoIy. TOOTO MIABUILEHHS BMICTY BYTJIEBOJAHIB CKJIAJO
2,01 pa3u. 3acTocyBaHHs PO3MIIHYTOTO CIOCOOY yTHIII3allll eHeprii BUITYCKHUX T'a3iB
B TPAHCIMOPTHUX JABUTYHAX TPEIACTABISAETHCS JOCUTH MEPCIEKTUBHUM. 3aBISKU
TEXHIYHIN MpPOCTOTI MOro peanizalis HE BUMarae BeJIMKUX (DIHAHCOBUX BKJIA/ICHb Ta
KapJIMHAIBHOTO Mepeo0iiafHaHHs ICHYI0UOTO BUPOOHUIITBA JIBUTYHIB.

YK 656.13:681.518
POJIb CUCTEM BE3IIEPEPBHOI'O KOHTPOJIIO TA
MOHITOPUHI'Y TEXHIYHOI'O CTAHY BAHTA’KHUX ABTOMOBLJIIB

KyaukiBcbkuii Bonogumup JleoninoBu4, K.T.H., I0LIEHT,
llonicokuu HayionanbHuu yHieepcumem
e-mail: kylikovskiyv@ukr.net

OHOBJIEHHS MapKy TPAHCHOPTHO-TEXHOJOTIYHUX MAIIMH 32 paXyHOK BBEACHHS
y €KCIUTyaTallil0 HOBITHIX BITUYM3HSIHUX 1 3aKOPJOHHHUX 3pa3KiB TEXHIKH, SIKI MICTSTh
B CBOEMY CKJaal BOyJIOBaHI €JEKTPOHHI MPUCTPOi KOHTPOJIO Ta KEpyBaHHS
TEXHIYHUM CTAHOM, CTBOPWJIO MPOOJEMHY CHUTyalilo y cdepi oO0CIyroByBaHHS
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aBTOMOO1TiB. HoOBI  BaHTaxxHi aBTOMOOUII  MalTh  MOKpAIleHl  TEXHIYHI
XapaKTepUCTHKHU, 30KpeMa JOCHTh BHCOKY eKCIUTyaTalliiiHy HafiiHicTs. [Ipote
IHTEHCUBHICTh €KCIUTyaTallii JaHUX TPAHCIIOPTHHX 3aC00iB TAKOXK CYTTEBO 3pocia [1,
2]. IcHyroda cucTemMa TEXHIYHOTO CEpBICY Opi€EHTOBaHA Ha JCMIO IHIN yMOBH
3aCTOCYBAaHHS TPAHCIOPTHUX 3aco0iB 3a 1X NMPU3HAYCHHSIM, a TAaKOX Ha YCYHEHHS
HACJTIIKIB BIIMOB BIKOBHX aBTOMOOUTIB, SIKI MO CYTi BXE 3aCTapiii MOPAJIbHO Ta
¢i3uuno. B OaraThox BUNaAKax CepBIC OPIEHTOBAHWI Ha BHUKOHAHHS PEMOHTHO-
BIJIHOBJIIOBJIbHUX OMepaliil. 3acToCyBaHHS B3a€EMOIIOB’S3aHUX €JIEMEHTIB IS
MOCTIHHOTO MOHITOPUHTY TEXHIYHOI'O CTaHY PI3HUX TPAHCIOPTHHUX 3ac00iB (CHCTEM
JTIarHOCTYBAaHHS Ta KOHTPOJIIO) CIPSIMOBAaHE Ha INIBUIICHHS CEPBICHOIO PIBHA 1
MOJTINIIICHHS eKCILTyaTaIliiHol pe3yJIbTaTUBHOCTI aBTOMOOLIIB (puc. 1).

ITpuHIMIIM N0O0Y IOBHU CUCTEM
JIarHOCTUYHOTO MOHITOPUHTY

baratopiBHeBO1 CTpyKTYypHOI THYYKOCTI
opraHi3arii Ta MPOTPaMOBAHOCTI
Jlpy>xHOCTI 1HTEpDEiicy IaTerpamii y BupoOHUYY
3a MAaKCUMaJIbHOT (BUKOHABYY) CUCTEMY
1HGOpMaIIHOT EMHOCTI MATIPUEMCTBA
Camo/1iarHOCTUKH JloctaTHOCTI
[ndopmaniitnoi
IIOBHOTH

Puc. 1. OcHOBHI NpUHIUNK MO0YA0BH CHCTEM JiarHOCTUYHOTO
MOHITOPUHIY BAHTAKHUX AaBTOMOOIIiB

JlaHi cucteMH OpIEHTOBaHI Ha 3aCTOCYBAaHHS PO3POOJIEHUX MPOTPAMHUX
IPOJAYKTIB, MO3BOJSIOTH 3 BUKOPUCTAaHHSM CIELIAJIbBHUX JaT4YMKIB, aHAJIOTo-
U(GPOBHX MMEPETBOPIOBAYIB 1 CYKYITHOCTI pajioeaeKTpoHHuX 3aco0iB (GPS-3B's13Ky),
Oe3mepepBHO BIACIIIKOBYBATH HAOUIbII ICTOTHI BIAXUJIEHHS TEXHIYHUX MMapaMeTpiB
aBTOMOOWIIB, (popMyBaTH IJIaH peai3alii peMOHTHO-OOCIYrOBYIOUHUX 3aXOJiB, IO
JI03BOJIsIE TapaHTyBaTu Oe3neKy 1 epeKTUBHICTh EKCIUTyaTallil pyxomoro ckiany. Jo
TOTO K CHCTEMH JO03BOJIAIOTH BIJACTEKYBaTH PEKUMHU EKCIUTyaTallli BaHTaKHUX
aBTOMOO1IIB, (DIKCYBaTH BEJIMYMHM HABAaHTaXXEHb HA CHUJIOBI YCTaHOBKH, XOJOBY
YacTHHY Ta poOoue 001aHaHHS.

OCHOBHOIO METOI0 BUKOPUCTAHHS TEIEMETPUYHUX 1H(POPMAIIMHUX CUCTEM €
MOHITOPUHI $IKOCT1 €KCIUTyaTalii Ta TEeXHIYHOro OOCIyroByBaHHS MaIIUH 13
HAKOIMWYEHHSIM 1 CHUCTEMAaTHU3alll€l0 JaHUX Mpo POOOTY TPAHCIOPTHHUX 3acO0IB Y
HIIIPUEMCTBAX, TaTy34X. AKTYyaJIbHICTh MOIIYKY IUISXIB BUPIMIEHHS JAaHUX 3aB/IaHb
3yMOBJIEHa 0araTbMa TEXHIKO-€KOHOMIYHUM Ta OpraHi3alliHUM aclieKTaMu:

- HECBOEYACHICTh MPOBEICHHS KBaJII(PIKOBAHOIO TEXHIYHOTO OOCIYrOBYBAHHS
pyXxoMoro ckiaay (II03MIHHOTO, CE30HHOTO);
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- MOPYIICHHS MPaBWI eKCILTyaTallli TeXHIKH, poO0Ta Ha aBapiiHUX pEeKUMaX;

- HM3bKa Y3TOJDKEHICTh 3aXOJIB IIOJI0 CEPBICHOTO OOCIYTOBYBAHHS, PEMOHTY
Ta 3a0€3MeUYeHHS 3allaCHUMU YaCTUHAMU 1 BUTPAaTHUMU MaTepiajamu;

- eKCIUTyaTallis pi3HOBIKOBUX Ta PI3HOMAPOUYHUX aBTOMOOLIIB;

- 1eiUT BUCOKOKBAITI(PIKOBAHOTO MEPCOHAITY.

3acTocyBaHHS CHUCTEMHU O€3MEPEpBHOTO KOHTPOJIO 3MiH TEXHIYHOTO CTaHy
3a0e3nedye MiATPUMaHHS MPaIe3MaTHOCTI MapKiB BAHTAKHUX aBTOMOOUTIB Ha piBHI
K;7=0,8-0,9, 3HmkeHHsT BUTpaT 3allaCHUX YaCTHH Ta CKCIUTyaTallliHMX MarepialiB
npubnu3no Ha 12-22 %. Po3poOka, BHpPOBa/KEHHS CHCTEM Ta TEXHOJIOTIH
B1JICJIIIKOBYBaHHS 3MIH TEXHIYHOTO CTaHYy B3a€MOIIOB’I3aHUX €JIEMEHTIB, arperarTiB 1
BY3JIIB aBTOMOO1JTIB JIO3BOJISIE aBTOMATH3yBaTH IPOIIeCH JiarHocTyBaHHs. [loTpeda y
MOIIYKYy  PIIIEHb IIOAO TMOKpAIleHHS TPAJUIIAHUX  METOJIB  TEXHIYHOTO
OOCIIyrOoByBaHHSI Ta PEMOHTY BaHTAKHUX AaBTOMOOUIIB 3’sSBUJIACS YE€pe3 YMOBHU
TOCIOJAPIOBAHHS, 10 IHTEHCUBHO 3MIHIOIOTHCS, 0COOJIMBO y cepax ekcruryaTarii
TPAaHCHOPTHUX 3acO0IB PI3HOrO Mpu3HAYeHHA. llepBuHHA OLliHKA BKa3ye, 10 IS
JOCSITHEHHSI BULLOT TEXHIYHOI KYJbTYPH €KCILTyaTallii CKJIaJHUX, 0COOIMBO PyXOMHUX
IPUCTPOIB, 3POCTAHHS CEPBICHOI SKOCTI, NOTPIOHO BUKOPHCTOBYBATH PI3HI METOAU
Ta 3aco0M TEXHIYHOI JlarHOCTUKHU. /[l 0araTboX AOPOKHBO-OY/IIBEJIBHHUX,
NepepoOHUX,  TPAHCHOPTHUX,  CUIbCHBKOTOCHOAAPCHKUX  MIANPUEMCTB,  WIO
eKCIUTyaTylOThb pi3HI THUOM MAIIWH, OUIBII MPUUHATHUM € TPOBEICHHS
00CITyroByBaHHs, PEMOHTY aBTOMOOUIIB 3a X TEXHIYHUM CTaHOM 3 BUKOPUCTaHHSIM
aJIalTUBHUX CEPBICHUX CUCTEM T4 MOHITOPUHTOBHUX MPUHITUIIIB JI1arHOCTYBAHHSI.
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Abstract. Our goal for this project is to engineer an in-line 6-cylinder engine
with a specified displacement and stroke cycle, optimizing conrod/crank ratio and
bore/stroke ratio to minimize shaking forces, shaking torque, and pin forces while
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considering package size constraints. This involves designing link shapes and
calculating dynamic parameters such as mass, center of gravity location, and moment
of inertia for the links, dynamically modeling them, and balancing or overbalancing
the linkage as necessary to achieve desired results. Crankshaft phase angles will be
chosen to optimize inertial balance, and a firing order will be determined to optimize
even firing. In cases where trade-offs are necessary, inertia balance may be adjusted
to achieve even firing. Additionally, a minimum-weight flywheel will be designed
and sized to smooth total torque output.

Background Information Needed to Understand the Engine. Inline 6-
cylinder engines are also known as straight-six engines, which are a type of internal
combustion engine configuration that are commonly used in various vehicles. One
vehicle that is found very notorious in this category is the Toyota 2JZ engine, for its
robust build quality and ability to handle large amounts of power due to its material
properties and good engine balance (which is a good quality of having an inline 6-
cylinder engine). The initial urge for the group to choose an inline 6-cylinder engine
is because of the popularity of this engine in the car community as well as the ease of
achieving engine balance over some of the other configurations.

Engineering Design Considerations. Inline 6-cylinder engines feature 6
cylinders arranged in a straight line along a single crankshaft. This configuration is
known for its smooth operation and balanced power delivery, as its design tends to
minimize engine vibrations compared to engines of other arrangements. In an inline
6-cylinder engine, the firing order typically alternates between banks of cylinders.
One of the largest advantages to inline 6-cylinder engines is their inherent ability to
balance due to the symmetrical layout of the cylinders. This balance reduces the
engine vibrations, resulting in smoother operation. Inline 6-cylinder engines are
known for having good torque characteristics, especially in the lower RPM range.
This makes them suitable for a wide range of applications, including both passenger
cars and trucks. The good torque characteristics can be attributed to the longer stroke
length. Much like other internal combustion engines, inline 6 engines consist of
various components including pistons, cylinders, crankshaft, camshaft(s), valves, fuel
injectors (or carburetors in older designs), intake and exhaust manifolds, cooling
system components, and many other various components. All these components work
together to intake air and fuel, compress the mixture, ignite it, and exhaust the
resulting gasses to generate power. Overall, inline 6-cylinder engines are favored for
their smooth operation, good torque characteristics, and versatility, making them a
very popular choice for many automotive applications. Engineering.

Analysis of Engine. For this project, engineering analysis is completed through
the “linkages” and “Dynacam 10” software packages created by Robert L. Norton to
go with his text “Design of Machinery” [5]. These software packages allow one to
enter input values for an engine and a cam shaft, seeing different graphing outputs for
the different values that are put in. Thus, one could theoretically design an optimized
engine of various types. The engine designed in this project is initially created in the
“linkages” software package, with which many different analysis tools can be used.
After inputting the values, the results obtained seem fairly accurate and sensible. One
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of the most significant analysis tools used was a graph showing the torque output of
the englne Wlth and Wlthout the fI)ANheeI (Flgure 1)
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Figure 1 — Torque output of inline 6-cylinder engine with and without
flywheel [2]

This figure shows the dampening effect of the flywheel on the engine’s torque
output. This is desirable, of course, because it causes the engine to have a more
constant torque output through the entire engine cycle. Although the torque does not
reach the high points of above 3,500 Ib-in like it does without the flywheel, it still
produces a relatively high torque value at around 1,700 Ib-in with only a small
amount of variability, which is much more desirable for an engine such as this one.

Engineering Analysis of Camshaft. The camshaft designed in this project is
initially created in the “Dynacam 10 software package, which also has many
different analysis tools that can be used. After inputting the values, the results
obtained seem relatively accurate and sensible. One of the most significant analysis
tools used was a graph showing the displacement, velocity, acceleration, and jerk
parameters for the cam-follower, otherwise known as an SVAJ diagram (Figure 2).
As can be seen from the diagram below, the displacement ranges from 0 to 1 mm, the
velocity ranges from -16 to 16 mm/s, the acceleration ranges from -560 to 560
mm/s”2, and the jerk ranges from - 0s.07 to 0.07 mm/s*3. These values all make
sense and fulfill our goal of creating an engine and camshaft using idealized values
on the “hnkages and “Dynacam 10” software packages
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Figure 2 — SVAJ diagram for an inline 6-cylinder engine cam-follower [1]
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Conclusion. Previous research by Navitski et al. [3] has demonstrated the
application of mechatronics in preparing agricultural engineers [3] and integrating
wearable biometric sensors with intelligent transportation systems [4]. The aim for
this project was more engine focused. The goal is fulfilled through engineering an in-
line 6-cylinder engine with a specified displacement and stroke cycle, optimizing
conrod/crank ratio and bore/stroke ratio to minimize shaking forces, shaking torque,
and pin forces while considering package size constraints. We used the “linkages”
and “Dynacam 10” software packages to fulfill this goal, giving many helpful
analysis tools for the engine. These tools include a diagram of torque output with and
without a flywheel, and a SVAJ diagram for the cam-follower. Although these are the
most useful diagrams, others are available and assist in the completion of this project.
Upon finalizing the values and looking at the diagrams, the design is found to
generally make sense and even be an optimized design in some respects.
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YK 658.58: 004
T'IJIPOJJUHAMIYHUMN TUCK B TPUBOCIIOJYYEHI LIUJITHIPO-
MNOPHIEBOI I'PYIIU ITPU TOCTYNAJBHO-OBEPTAJIBHOMY PYCI
IHOPLIHA

Hanrouiit O.B., K.T.H., JOLICHT
Hayionanvruii ynieepcumem 6iopecypcie i npupoookopucmyseamnts Yxpainu

[Tpu BiOpoakycTUYHOMY I1arHOCTYBaHHI HUJiHApO-mopmrHeBoi rpynu (LII1D)
JU3EIbHUX JBUTYHIB BaXXJIMBO 3HATH 3aKOHOMIPHOCTI MEPEMIIIEHHSI TMOPIIHS B
mutiaapi [1]. Sk Oyno BigmideHo [2] mopieHb 3AIACHIOE TOPSA 13 3BOPOTHO-
NOCTYNAJIBHUM PYXOM Y3J0BXK OCI IIMIIIHApPA, MONEPEYHU pyX MHEepreHIAUKYJISIPHO
i OCl B MeXax icHyrwdoro 3a3zopy [3]. Bimomi Ha 1ell yac aHamITH4YHI MOAENI
CTOCOBHO JMHAMIKH TOPIIHS, 0a3ylOThCsl Ha CIPOILECHOMY YSIBJICHHI MONEPEYHOTO
pyxy nopuHsi [4]. BoHu 3po0sieHi Ha MNpUIYHIEHHI TOro, IO MOPIIEHb Mij 4ac
NEPEeKIaJAKN 3IIMCHIOE TUIBKK MOCTYyNaJIbHUN pyX, TOOTO TBipHA MOPUIHS B JIIOOUN
MOMEHT Yacy 3aJMIIAEThCA MapayiesibHOI0 TBIpHIA Tinb3u. HacmpaBmi x 1eil pyx
3HayHO ckuanHimui [5]. Jleski poOOTH MICTATH BIZOMOCTI MPO CKIATHUN pPyX
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nopiiHs B mpoueci Horo mepekianku. OnHAK y HHUX TPHBEIEHO B OCHOBHOMY
eKCIIEPUMEHTAJIBHUM MaTepiasl mpo mi JochikeHHs. [lpu 1poMy OUIBLIICTH 3 HHUX
oOMeXHUIacs MOCTYNATBHUM PYXOM

SO

X

Puc. 1. Cxema cui, siKi JilOTh HA IOPUICHb PH HOI0 MepeKJIAALI.

[TocniiOBHO 3aKIHUEHOI'O TEOPETUYHOrO YSIBIEHHS (MOJENI) CKIATHOIO PyXy
MOpIIHS TpU HOro TMepekiail, sike O BIAMOBIIAIO peaJbHUM YyMOBaM Ha
ChOTOJIHILIHIN 4Yac He ckiajoca. ToMy CyTT€BUM € po3poOKa Takoi JUHAMIYHOT
TEOPETUYHOT MOjeNi, sika BpaxoByBajla O BCi MOXJIMBI CHUJIM, AKI TPUCYTHI B
peaTbHOMY MEXaHI3Mi.

PosrasineMo cxemy cui 1 MOMEHTIB IIMX CHWJI, JIIOTh Ha MOpIIeHb. J(uHamiky
HOPUIHS PO3MVIIHEMO JUIS YMOB IJIOCKO-TIapajielbHOTO pyxy. Bubepemo B muiommHi
pyxy cucremy kKoopAauHaT x(Oy HEPYXOMY MO BITHOIICHHI 70 INi€l momunu (puc. 1).
[Ipu npoMy Bpaxyemo, IIO BiCh X HampaBjeHa B3JI0OBXK BICl MIJIIHApPA, a BICH Y
NEepHeHANKYJIgpHa 1. Y 3B’S3Ky 3 TUM, 110 B MOYATKOBHM MOMEHT yacy t micis
nepexonay nopuHsa dyepes3 BMT (poboumit Xin) V — MIBUAKICTH WOro Pi3KO
30UIBIIYETHCS 3@ PAaxXyHOK IIBHUJKOTO HAPOCTAHHS THUCKY B IWIIHAPI (IHTCHCUBHE
TOpIHHA poO0YOi cyMilll).

[laTyn He BCTHrae MmO MIBHAKOCTI 3a TMOpIIHEeM. [Ipu 1iboMy CTBOPIOETHCS
o0epTabHUI MOMEHT BiTHOCHO OCi TIOPIITHEBOTO MBI, SKUH 1 MparHe nepeKiacTu
MOPIIIEHB BiJl OJTHIET CTIHKY IUJIIHAPA HA THIITY.

TOI[i, BpaxOBYIOYM BUIIC CKa3aHE, CUCTEMA piBHHHB, K1 OIMUCYIOTH JaHC HepeMiH_[eHHﬂ,
BIJHOCHO PO3TTIAHYTHX KOOPAWHAT MaTUME BUTJIAI:

2
m%szg cosy—R—P, -siny—F -cosy—F, -siny
d’ . . (1)
myy:—Pe-smy-l—N—Pgd cosy+Ph -siny—F, -cosy
d’ , D
]Oﬁyz_l)gd L. +N-L -cosy—R-L,-siny+F, 'Lk"‘P,'E_Mo
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7e: M — Maca MOPIIHS 1 YacTWHA MAacH IIaTyHa, [0 PyXalThCs MOCTYIMATbHO
m=m_+m,; R — BepTuKanbHa CK1anoBa peakuii maryna R,; N — ropuzonTansna

cKianoBa peakuii matyHa R,,; Pygd — rigpoanHaMiuyHuil TUCK B MacistHOMY Hapi; Py —
cuia TepTsA MOpIIHSA 00 TUb3y; lg — MOMEHT iHepIli MOPIITHEBOIO0 KOMILIEKTY
BITHOCHO NeHTpY TsoKiHHA O, ,; Lj — KoopanHaTa piBHOAIIOYOI TiAPOJAUHAMIYHOTO
TUCKY B IIapi Macjia BiTHOCHO HEHTPY TAXKIHHA Oy ,; Lk — KoopauHaTa HUKHBOTO
KIS BITHOCHO Oy, Ly — ne3akcaxk nmopiiHeBoro nanslis; Fyy — cuma tepTs Kijenpb
00 TuB3y; Mo — MOMEHT CHUJIM TEPTS MOPIIHEBOTO MHaiblii 00 BEPXHIO TOJIOBKY
[mraTyHa.
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YK 629.331:629.017 . ) )
HAAIMHICTD TEXHIYHOI EKCIIJITYATALII
TPAHCHOPTHO-TEXHOJIOT'TYHUX MAIIINUH 3ITPK

HoBunbkuii AHapiid BajeHTHHOBUY, K. T. H., JIOLICHT
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
E-mail: Novytskyy@nubip.edu.ua

B cinbchbkOMy rocCrofapcTBi  IIMPOKO BHUKOPUCTOBYIOTHCS TPAHCIIOPTHO-
TEXHOJIOT1YHI MaIlIuHU, A0 CKJIaay SIKMX MOKHA BITHECTH TPAHCTIOPTHO-TEXHOJIOTIYHI
KOMITJIEKCH CUTbCHKOTOCTIOIAPCHKOT0, Oy MIBEIHHOTO, TPAHCIIOPTHOTO 1 TPAHCTIOPTHO-
texHosorigaoro npusHaueHus (TTM) [1]. lo ckiagy TpaHCHOPTHO-TEXHOJIOTTUHUX
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MalIuH MOXHa TaKOX BIJIHECTH 3aCO0M I IPUTOTYBaHHS 1 pO3/IaBaHHS KOPMIB, SIKI
IIMPOKO BUKOPUCTOBYIOTh B TBAPUHHUIITBI [2, 3, 4].

OcTaHHE JECATUIIITTS XapaKTepPHU3y€eThCS OHOBJICHHS MapKy MAIIMH 32 PaXyHOK
HAIXO/KEHHS B €KCIUTyaTallll0 BITYU3HAHUX 1 3apyODKHUX 3pa3kiB TexHiku. CydacHi
TTM  xapakTepu3yrlOThCsl HAasBHICTIO BOYJOBaHUX EJEKTPOHHUX TMPUCTPOIB
KOHTPOJIIO TEXHIYHOTO CTaHy, sIKi 3a0€3MeuyI0Th CTPATETiI0 TEXHIYHOTO CEPBICY IMX
MaIlliH, BKJIIOYAIOYH J1arHOCTYBaHHS, TEXHIYHE 0OCITYTrOBYBaHHS 1 peMOHT [5].

Cyuacuni TMM, Bxirouyaroum 3aco0u JUIsl IPUTOTYBAHHS 1 PO3/IaBaHHS KOPMIB
(3TIPK) Ha d¢depmax poraroi xyao0u, MarOTh IOKpaIlEeHI EKCIUTyaTalliiHi
XapaKTEePUCTUKH, BKIIOUAIOUM JIOCUTh BUCOKY €KCIUTyaTalliiHy HaaiiHICTh. Pazom 3
TUM 1HTEHCUBHICTb €KCIUTyaTallii [UX MalluH ICTOTHO 3pOCTa€, a iCHyH4a CUCTEMa
TEXHIYHOT'O CEpBICY OpI€EHTOBAaHA Ha 1HIN YMOBHM 3aCTOCYBaHHS MAIlIMH 3a iXHIM
NPU3HAYCHHSM, a TAKOXK Ha YCYHEHHsI HACJIiIKiB BiaMOB [2, 5, 6].

PiBenp ekcmiyataniiinoi HaaiiiHocTi HoBHX TTM 3IIPK 3a0e3neuyerhcs
(G1pMOBUM OOCIYTrOBYBaHHSIM CEPBICHOI CIy:KOU, 0COOJMBO B IMEPIOJ TapaHTIMHOIO
oOcayroByBaHHs. AJie MICIs 3aBEpUICHHS MEPIOAy TapaHTIMHOrO 00CIyroByBaHHs, B
CKJIAJHUX YMOBax €KCIUlyaTalli TBapUHHHUIBKUX (epM, pPIBEHb HaAIMHOCTI
BUSIBIISIETHCSI HEIOCTaTHHO BUCOKUM, BIIMOBH €JIEMEHTIB, BY3JIIB, arperariB 1 CUCTEM
MPOSIBIISIIOTHCA 3 OLIBIIOI0 IHTEHCUBHICTIO, @ CTATUCTHKA iX MMOKHU 1110 HE BU3HAYEHA 1
notpedye yrouHeHHs. CKIaJHICTh AOCHIKEHb TAaKOX IMOSCHIOETHCS TUM, LIO
kputepieM rpannyHoro crany 3IIPK e cran poOounx oprasiB, BKJIIOYAIOUU HOXI,
ITHEKH, €JIEMEHTU OyHKepa, HJisi SIKUX OOMexeHa, a0o K BIJICYTHS MOKJIUBICTbH
BUKOPHUCTAHHS €JIEKTPOHHUX MPUCTPOIB KOHTPOJIO TEXHIYHOTO CTaHy,

VY 3B’A3Ky 3 LMM, MPOBEIEHHS 3a3HAYCHOIO [OCIIHPKEHHS CIPSMOBAHE,
Hacamrepea, Ha BusBieHHsA ctaTuctuku BigMmoB 3IIPK, ymockonaneHHs cucremu
TexHIYHOro o0ciyroByBaHHs 1 peMoHTY (CTOP) B 3a1eXHOCTI Bii MapKu MallvHH,
XapaKTePUCTHKHU CKJIAIOBUX KOPMY Ta YMOB €KCIUTyaTallii.

Buxoasuu 13 3a3HaU€HOro, Oprasizamis €QeKTHBHOI TEXHIYHOI eKcIuTyaTalii
3IIPK permameHTyroTbCcsl TaAKMMH OCHOBHMMH HOPMAaTMBHUMHM JTOKYMEHTAaMH, SIK
KEepiBHI MaTepiajiu Ha BUKOpUCTaHHS. Bumoru oo 3abe3neueHHs eKCcrutyaTaiiiinol
HAJIHHOCTI TpaHCHopTHO-TexHoNoryHuX MamuH 3[1PK oGymoBmoioThcs HOpMamu
NEePIOIMYHOCTI POOIT 3 TEXHIYHOT'O OOCIIYyTOBYBAHHS Ta PEMOHTY, iX TPYJIOMICTKICTIO,
3MICTOM Ta OOCArOM, SIKI YTOUHIOIOTBHCS B 3aJIEXKHOCTI BIJl YMOB BHKOPHUCTAHHS.
BaxxnuBe 3HaueHHS NP 1IbOMY HAJAETHCSI MOHITOPUHTY Ta OIHII TEXHIYHOTO CTaHY
MAaIlIMH Ta 00JaJHAHHS CLTIbCHKOTOCIIOIaPCHKOT0 BUPOOHUIITBA [7].
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VJIK 629.3
3AMIHA IIIAH ITPY TEXHIYHOMY OBCJIYTOBYBAHHI
ABTOMOBLIIB

Pebdenko Bikrop IBaHOBHY, K.T.H., IOLICHT,
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: rebenko@nubip.edu.ua

Ha 3HOmIyBaHHS IIMH BIJTMBAE CTWJIb BOMAIHHSA, SIKICTh JIOPIT, TUCK B INHWHAX,
CTYMIHb 3aBAHTAKEHOCTI aBTO, TEMIIEPATYPA TOPOKHBOTO MOJIOTHA, 1 TEXHIYHUNA CTaH
MaiuHU. JloBeseHo, 10 pyX Ha aBTOMOOWII B CIIEKOTHY MOrojy MO Cyxid A0po3i Ha
BHUCOKIM IMIBUAKOCTI MPHU3BEAC 10 IIBUAIIOTO 3HOCY MPOTEKTOpPA, HIX KOJIH aBTO
NEPECYBAETHCS 3 MOMIPHOIO MIBUIKICTIO B MPOXOJOAHY MOroay. THck HeoOXiaHO
BIJIKOPUTYBATH BIATIOBITHO 0 PEKOMEHAIlli BUPOOHUKA MAIIIMHH.

Taxosx, Ha XapakTep 3HOUIYBAHHSA T'YMH BIUIMBA€ THUI MPUBOIY BaIIOro aBTO -
nepeaHii, 3agHid abo moBHMH. Tak sSK HaBaHTaXEHHS Ha 4 Kojeca aBTOMOOLIA
HEpIBHOMIpHE, TO 1 3HOC iX TeX HeoaHakoBud. Ha kepoBaHmx Koisecax OuIbIIe
3HONIYEThCSI OOKOBMHA, TaK SK Ha Hel HIe HaBaHTaKEHHS MPH TOBOPOTaxX, a y
NPUBIIHUX KOJIIC "CTpakaae" LEHTpaldbHAa YaCTUHA MPOTEKTOpPA, OCKIIBKM BOHA
KOHTAKTYy€ 3 achanbToM 1 mepeaae ooepTaHHs KoJjieca Ha JIOpory.

OcHOBHI peKOMeHAIll1: Kl JONOMOXYTh 301IBIIUTH TEPMIH CIYKOU TYMHU:

e (BoeyacHa ce30HHA 3aMiHa TyMH. BigoMo, 110 BUKOPUCTOBYBAaTH I'yMy He
110 CE€30HY HE TUIbKH HEOE3MeYHO, aje 1 IPOCTO HEAOULIBHO.
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e banancysanns komic. HeBinbanancoBaHi Koyieca MIBH/IIE 3HOITYIOTHCS.

e IlinTpuMka MOTpiOHOTO PIBHS THUCKY B IMMHAaX. SKIIO BiH OyJe BHCOKHU
a00 HU3BKUH - 11€ MPU3BEIE 10 MIBUAKOTO PYHHYBaHHS MOKPUIIKH.

e JloTpuMmyiiTech IIBHUIKICHOTO pexuMmy. UM He posraHsiTecs 1 He
raJibMyWTe Jdy>Ke pi3Ko.

e PerymsapHo mepeBipsAiTe XO0IOBY YAaCTHHY aBTO, CHCTEMY KEpMyBaHHS,
PO3BAT-CXOPKECHHS.

e IlpaBunbHO 30epiraiiTe JITHI 1 3UMOBI KOMIUIGKTH IIHMH, SK I
PEKOMEHTyI0Th BUPOOHUKHU.

Poramiss mmH - 116 TepecTaHOBKa KOJIC MICISIMU, 3aBASKH SKIH Tyma
3HOIIYETHCS OUIBII PIBHOMIPHO. AJDKE JyKe BaXiInWBO, 100 BCi 4 MIHUHH
3HOUTYBAJIKCS OJHAKOBO, TOJII KpaIle 3MOKEMO KOHTPOJIIOBATH CBOE aBTO (peakxiiisi B
MOBOPOTaX, 3YEIUICHHS 3 JOpPOror, €(peKTUBHICTh TaJbMyBaHHS, 3HU3UTH DPIBEHb
mymy 1 T.1.). e myxke BaxkiauBo, OCOOJMBO B CKJIQJHMX MOTOJAHHX YyMOBaXx,
HaIPUKJIa] BOCeHN a00 B3UMKY. KpiM TOTO, OJTHAKOBHIA 3HOC TIOKPHIIIOK JO3BOJISIE B
MalOyTHHOMY (MpU HEOOXITHOCTI) 3pOOUTH 3aMIHy BChHOTO KOMIUIEKTY T'yMH, a HE
napamu.

PexoMeHTy€eThCS MIHSATH MICISIMHM KOJeca KOXHI 5-8 Tuc. mpo0Oiry aBTo. Ale,
noTpi10OHO HE 3a0yBaTH, 110 PI3HUILIS B 3HOCI IIMH HE TOBMHHA OYTH 3aHAATO BesMKa. |
MIHSTH MICHSAMM MO>KHA TIJIBKM KoJieca 3 OJHAKOBHUM MAJIFOHKOM MPOTEKTOpa.
PoTanis muH 3a1eXuTh BiJl TUIy NPUBOAY aBTOMOOLIA 1 BUIY BUKOPHCTOBYBAHMX
MOKPHUIIOK. IcCHYy€ KijlbKa crioco0iB:

[TepecTanoBKa IIMH XPECT-HABXPECT, KOJIM TIEPEIHE JIIBE 3MIHIOETHCS 3 3aHIM
IIpaBUM, a MEpeIHE TpaBe 3 3aAHIM JIBUM IMIAXOIUTH JUIS BCIX MAIKMH, aje¢ YacTile
BCE TaKd BUKOPUCTOBYETHCS [JIsi TOBHONPUBIAHUX. [l MammH 3 TepenHiMm
MPUBOJIOM TIEPE/IHI KOJieca CTAaBJIATHCS Ha3aj (IMEepeHE MpaBe CTABUTHCS HA MICIIE
3aJIHBOTO TPABOTO, TAKOXK 3 JIIBOIO CTOPOHOIO). A 3aJIHI KOJIECa CTaBJISATHCSA Ha MICIIE
MepeHIX 10 JiaroHall - mpaBe 3aJHe Ha MICIIE JIIBOTO MEPEAHBOTO, 1 TAKOXK JIpYTe.

Crnoci6 mss mMamuH 13 3aJHIM 1 TIOBHUM MPUBOJOM. 3a/iH1 KOJieca CTaBISTHCA
Harnepes. A mepeaHi Ha3aja 1o JiaroHani. JliBe nmepenHe Ha Micie MpaBOro 3aJIHHOTO,
a MpaBe MepeHE Ha MICIIe JIIBOTO 3aJHBOTO.

Sxm1o y Bac MIMHU 3 HAIMPaBJICHUM MaJTIOHKOM MPOTEKTOpPA - POTAIF0 MOYKHA
POOUTH TUTHKHU OJTHUM CIIOCOOOM - TOMIHATH MICHSAMH NIEPEAH1 Ta 3a]IH1 IUHH.

[Ipu 3amiHl TUIBKM OJHI€I Mapy HOBUX MOKPHUIIOK HOBA IMapa WIMH 3aBXKAU
CTaBUTHCS Ha 3aJHIO BICh. XO04a paHille iCHyBaja JyMKa, [0 Ha MepeIHbONPUBIIHE
aBTO HOBA r'yMa CTaBUThCS HA TEPEHIO BICh, TAK SK TaJIbMIBHUM NMUISIX KOPOTIIUHN 1
rpe0TH MammHa Oynae kpamie. 3a cimoBamu ekcrneptiB Michelin, Takum dYnHOM
3a0e3mneuyeThcsi OUTBIT BUCOKUN piBEHb O€3MEeKH B HemepeadadeHnx abo CKIaJIHHUX
JOPOKHIX CHUTyalisiX (€KCTpEeHE TalbMyBaHHS, KPYTI TMOBOPOTH) OCOOJMBO Ha
CIIM3bKOMY TOKpHUTTI. Ta ¥ YHCIEHHI TeCTH IOBOJATH, IO B Oyb-siKil cHTYyaIlii
3aBXKIU JIETIIC KOHTPOJIOBATH TEepeHl KoJjieca, HDK 3aiHl. AJKe 3aJHs BICh Ha
3HOIICHUX IIWHAX WAe 3 MiJ KOHTPOJK MHUTTEBO, OCOOJIMBO IiJl 4Yac A0y ado
MIPOCTO HA MOKPOMY XO0JI0JHOMY ac(ainbTi. EJekTpoHika MalluHU HE 3aBXKIU 3MOXKE
il cTablIi3yBaTh - MOXE MPOCTO (PI3UYHO HE BUCTAUYUTHU IUIOLII KOHTAKTY IIWMHU 3
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noporoto. B pe3ynbraTi BoIiil BTpayae KOHTPOJIb HaJl aBTOMOOLJIEM Yepe3 3aHEeCeHHS
"3amy", 3 AKMM 0arato BOAIIB MPOCTO HE BIOPAIOTHCA. TaKoi K TyMKHU MO YCTaHOBII
HOBIIIOT Mapu IIWH AOTPUMYEThCsS 1 HiMeubkuil kiydo ADAC - skmo Ha pi3Hi oci
BCTAHOBJTIOIOTHCS IITMHY Pi3HOT SIKOCTI, Kparlli Tpeba CTaBUTH Ha3al.

Tect nBOX OJHAKOBUX aBTOMOOWIIB, Y OJHOTO 3 SIKAX IIWHU CBIXKIIIE CTOSITU
3331y, a B IHIIOTO CIIepely, MOKa3aB, IO aBTO 3 XOPOIIMMHU HIMHAMH CHEpedy
pO3TaHSAETHCS 1 TalbMy€ MIBUAIIE, HIX B MPOTWICKHOMY BHUMNAAKY. AJle y TaKHX
XapaKTepUCTHKAX, AK 34YEIUICHHS, KEPOBaHICTh, CTIMKICTh B MOBOPOTAaX MallMHA
OUIBIII MPOTHO30BaHa 1 Oe3MeyHa, SKIIO HOBIIII MOKPUIIKA BCTAHOBUTH HA 3aHIO
BICB.

YAK 631.32.1
AHAJII3 CITOCOBIB IMHAMETPYBAHHS IOCIBHUX
CIVIbCBKOI'OCIIOAAPCHBKUX MAIIINH

CiBak Irop MuxkomnaiioBuy, K.T.H., JIOLI.
Hayionanvnuti ynisepcumem biopecypcie i npupo0dokopucmy8anHs Yxpainu

OnHUM 3 OCHOBHUX MOKAa3HUKIB MPH E€KCIEPUMEHTAIBLHUX JOCIIKEHHSIX €
BU3HAUYCHHSI TATOBOIO OMNOPY MAIIIMH, BU3HAYEHHS SIKOTO 31MCHIOETHCS PI3HUMHU
meToaamu (tabm.) [1-3].

Tabmuns 1 — Cnocodu JUHAMETPYBAHHSA CLIbCbKOTOCNOAAPCHKUX MAIIUH Ta

3HAPSAb.
Crioci6 BU3HAUEHHS TATOBOTO .
[TepeBara Henomix
ornopy
1 2 3
MeTo1 HeITpSIMOT0 BUMIPIOBAHHS
Cnocib mpoTsaryBaHHs IIpoctoTa Henocraths TOYHICTh
BUMIpIOBaHHs  (moxubOka 7-
12%)
3a J0moMOror MOKIIHBICTh oxHodacHo | CkJagHiCTh 001agHaHHs
JMHAMOMETPUYHOTO peecTpyBaTH KPYTHUM | TpakTOpa, TOXHOKa  TpH
TPAHCIOPTY MOMEHT Ha BEIy4MX KoJiecaX | pO3AUIbHOMY  BHMIPIOBAaHHI
a0o Bally JBHMIYHa, 4YacTOTy | apaMeTpiB MpH poOodoMy 1
oOepTaHHs Baja JIBUTYHA, | XOJOCTOMY MPOXO/aX TOIIO
MIPOMICHUN HUISAX, yac
JIOCJTIJTy TOIIO
[lo Tsrosiit  xapaxtepucruii | [Ipocrora 3nayni noxubku (mo 20%) B
TPaKTOpa 3aJIKHOCTI  BII TIPYHTOBHX
YMOB
Mertoz npsIMOro BUMipIOBaHHS
CunoBUMIpIOBaJIbHUNA TPUCTPIN | YHIBEPCATbHICTD, BHCOKa | Bu3HavaeThCst TUIBKU
PO3MIILIEHO MDK TPakTOpOM Ta | TOUHICTb BUMIPIOBAHHS | TOPU30HTAIbHA CKJIaJIOBa
HaBICHOIO CHCTEMOIO (moxubka 10 3%) TSATOBOI'O OMOPY
CunoBuMiproBaJbHUM TpHCTpii | Bucoka TouHicTh | CKiIaaHICTh IIPUCTPOIO
PO3MIIIIEHO MIX T1IPOHABICHOIO | BUMIPIOBaHHS (MOXHMOKa [0 | JMHAMOMETPUYHOI HaBICKU Ha
CUCTEMOIO TpaKTOpa ta | 3%) MAIIUHY, [0 JTOCTIKYEThCS
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CUTBCHKOTOCTIOIAPCHKOIO
MAIIHOKO (3HAPSIISM )

BumiproBannst ropusoHTansHux | JlocraTHeo BucOka TOuHicTh | HemoctaTHs HaaiiHICTh
CKJIQJIOBUX 3yCHWJIb, IO JIIOTh B | BUMIPIOBAHHS,  MOJJIUBICTb
TOYKAX IPUEAHAHHS HAaBICHOI | OTpUMATU TOPU30HTAIBHI
MallMHU  (HApSAIs) A0 TAT | CKIAZOBl 3yCHIUIA Y TpPbOX
HaBICHOI CUCTEMH TPaKTOpa TOYKaX HPUEIHAHHSA MAalIUHU
(3HApsyIsA) A0 TAT HaBICHOL
CHCTEMH TpaKTOpa

JlnHAMOMETpYBaHHS y TUIOMIMHI | MOXIHBICTD BuMiproBatu | HemoctaTasa HamiiHiCTh
3a JI0TIOMOT'OF0 MOB3/I0BKHHO-TOPU30HTAJIbHI
JMHAMOMETPHYHHX JIAHOK 1 BEpTUKAIBHI 3yCHIUIS, IO

JIIOTh Y TOYKAX MpPUETHAHHS

HaBICHOI MalIuHU 10

TpakTopa
JluaamomerpyBaHHs y TwuioniuHi | ToyHicTh  BuUMIproBaHHS 3 | MoOXe 3aCTOCOBYBATHCS JIUIIIE
3a JIOTIOMOTOK0 | MOXHOKOr 10 5%. Bucoka | mpu  JBOTOYKOBIM  HaBicli
JMHAMOMETPUYHHX TSIT HaIHHICTH MaIlH
JlnHamMoMeTpyBaHHs 3a | MoxHa oHO4acHO | TpyJaoMICTKiCTh 00poOKHu
JIOIIOMOTOF0 BUMIPIOBaHb | BUMIPIOBAaTH BEPTUKAIbHI 1 | pe3ysbTaTiB  BUMIPIOBAHHS,
3ycib |y  TSArax HaBICHOI | TOPU3OHTANIBHI CKJIAJIOBl | HEOOX1AHICTE peecrpartii
CHCTEMH TPAKTOpPa TSTOBHUX 3YCHJIb BEJIMKOI KUTBKOCTI ITapaMeTpiB

(3ycwuis B TArax i KyTrax ix
HaxXwiy B PI3HUX IUIOLIMHAX).
IToxubOka BumMiproBanb 5—9 %

Ax BugHO 3 TabJ., MOXHOKA BUMIPIOBAHb TSITOBOTO ONOPY HAUIMHOI MAIIMHH
Oyne MeHIIa Mpu MpSIMOMY HOro BuMiproBaHHI. [Ipu MOCHIKEHHSX MMOCIBHUX
CUTbCHKOTOCTIONAPCHKUX ~ MAIlMH  JIONIJIBHO  CHUJIOBUMIPIOBAILHUNM — TIPUCTPIN
PO3MIIIYBaTH M TPAKTOPOM 1 TJPABIIYHOIO CUCTEMOIO.
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YK 658.58: 004
AHAJIITUYHI NOJIOKEHHA BUSHAYEHHS TEXHIYHOI
T'OTOBHOCTI 3EPHO3EUPAJIBHUX KOMBAWHIB

Tiroa JIrogmuiaa JleonigiBHa, K.T.H., TOLICHT
Hayionanvruii ynieepcumem oiopecypcie i npupoookopucmysamnts Yxpainu
e-mail: titovall@ukr.net

MOXJTHBICTh BUKOHYBATH PEKHM p BH3HauaeThes ctanoM cuctemu O, (1)), a
ne osuauae, mo £ = P(S, (tp ), ze r — BiHOCHA FOTOBHICTH CHCTEMH.
Sxmo 3anaHi ®p U1, P(S, (®p)) > p(S, (tp)) , @ TAKOXK 3aJaHl pecypcu

(cTan pecypciB, sKi BUKOPUCTOBYIOThCS IIPM KEPYBaHHI TOTOBHiCTIO) V(@ ,), Toxl

BUHUKAIOTh JIB1 3a1adi [1].

1. ITepeectu cucremy S,(®,) y S,(t,) 3a uyac ‘® o Ul , aKmo HeoOXimHi ms

uporo pecypcu V(S,(®,);S,(t,);

0t p‘) <V(®,). Ilpu npomy pecypcu NOBMHHI OyTn
BUKOPHCTaHI ONTUMATHHIUM YHHOM. A TIOHSTTS ONITUMAJIbHOCTI BU3HAYAETHCS PaHIIIL.

2. Hexait V(S,(®p);Sr(tp);‘®p,tp‘)>V(®p). Tomi HEOOXITHO OOpaTH PEXKUM,
SKWUW HAJCKUTH JI0 i€ K CTajli eKcruryarallii, HaiOuIbI OJIM3bKUIN 1O 3a/1aHiil Mipi
JI0 PEKUMY, [0 BU3HAYAETHCS [2].

Hesanexxno Bin Tumy 3amadi B 1 pO3B’SI3Ky NPHUCYTHS YMOBa HasiBHOCTI
iHdopmariii mpo S, (t),t €(0,7] [3]. Kpim TOro, HeoOXiHO MaTH MPOTHO3 PO3BUTKY
S,(1),8;t<T, nus TOro, modO mnepeAdauYnTH BU3HAUYEHY pEAKLII0 HAa KOHKPETHHM
abTEPHATUBHUM BapiaHT PO3BUTKY CTaHy, Ta HEOOXigHy iH(opmaiiro mpo V(t),
MIPOTHO3 BUTPAT PECYPCIB AJII KOKHOTO BaplaHTy PO3BUTKY S, (t), OCKUIBKUA y Oyib-

KU MOMEHT MOXKYTh BHUKOHYBAaTHCSl a00 Oyne HeoOxiJHe BUKOHAHHS BU3HAYEHUX
00’eMiB poOIT IO MiATPUMIII TOTOBHOCTI [4].

TakuM YMHOM, FTOTOBHICTh MO’KHA O3HAYUTH SIK CTaH, 3 SIKOI'O CHUCTEMa MOXE 3
3aJIaHOI0 MMOBIPHICTIO MIEPEUTH A0 OYIb-SIKOTO PeXUMY. SIKMil HaJIEKUTh BUALICHIN
MIIMHOXXHHI PEXKUMIB MPU HASIBHOCTI BU3HAYEHOI KUIBKOCTI pecypciB. [Ipuiimaroun
Take o3Ha4eHHS. MOXXHA BUIAUIMTH TEPEIiK mpo0ieM, siKi OB’ si3aHl 3 MiITPUMKOIO
TOTOBHOCTI: O3HAYE€HHS JOCTOBIPHOCTI 1AeHTU(]iKamii cTaHy S, (t); O3HAUYEHHS

nificHoTO cTany (pecypcey) V (t) ; 03HaueHHS JOCSHKHOCTI S, (t p), S;(©,); po3paxyHOK

); KOHCTPYIOBaHHSI TiNOTE3

HeoOXIHUX Ui 1poro pecypciB V(S (©));S, (t p);‘G) ot
PO NUISAXU PO3BUTKY S, (t),®;t<T; po3poOKa pillieHb MPO PO3MOJALIT Ta MPU3HAYCHHS
pecypciB; po3poOKa TEXHOJIOTIYHOTO TMpoIecy peanizailii  po3B’S3KIB  Ta
BMKOPHCTaHHS PECYpPCiB; KEpyBaHHS IPOLECOM IepeBogy 3 S, (0,) vy Sr(tp);
iHhOpMyBaHHS KepiBHUIITBA PO S (t) [5].
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['oToBHICTH TakuM 4MHOM, € (QYHKIIIS Yacy, CTaHy Ta pecypciB. [l KOKHOTO
pexuMy (YHKIIIOHYBAaHHS CUCTEMHU XapaKTEPHO MPUTATHEHHS] KOHKPETHOI MHOKUHU
TEeXHIYHUX 3aco0iB, AKI MpHU IX BUKOPUCTaHHI 3a0e3MeuyioTh abo BXiJ y HOBHM
(HacTymHU) pexumM, ad0 3HAXODKCHHS Yy MOTOYHOMY (3amaHomy) pexumi. Taka
CHCTeMa TEXHIYHHMX 3ac001B CKJIaJa€ IUTICHY CTPYKTYpY 3aco0iB 3 MEXaHIYHHMH,
CHepreTMYHUMHU Ta 1H(OpMaliiHUMU 3B’si3kaMu. Tofi, TOTOBHICTh BU3HAYAETHCA
3HAaHHSMHU TIPO CTPYKTYPH TEXHIYHUX 3ac00iB, iX XapaKTEPUCTHKHU TOIIO, 1HAKIIE
KaKy4dd, MOTPIOHO MaTH MOJIeJl TEXHIYHMX 3acO0IB CHUCTEMH 1 MaTu Jiala3oHH
3Ha4YeHb ycix aTpuOyTiB [6]. Llg iHdopmarliis Moxke OyTu 3adikcoBaHa y JaHHX PO
kBajidikaiio mepcoHany ado 0a3i 3HaHb 1HGOPMAIIHHOTO 3a0e3MEUYeHHSI CHCTEM
HIATPUMKH U IPURHATTS pilieHs [7].

TakuM 4YHWHOM TEXHIYHA TOTOBHICTh MAIMH JUISI JIICOTEXHIYHUX POOIT
BHU3HAYA€ MOXJIMBICTh JOCSTHEHHS METH, JUIsl SIKOI CTBOPIOBalach CHCTEMa, TOOTO
JUIS JTOCATHEHHS BHU3HA4YCHOTO e(ekTy. [loHmkeHHS piBHA TOTOBHOCTI TOHUXKYE
e(EeKTUBHICTh CcHUCTEMH a00 NPHU3BOAUTb, Yy JEAKMX BHUMAAKaxX, 10 BTpaT, SKI
NEPEBULIYIOTh HE TIIBKM BapTICTh 3ac001B MIATPUMKMA TOTOBHOCTI abo0 camoi
CHCTEMH, ajie i BapTOCTI 00’ €KTY, Ha IKOMY TaKa CHCT€Ma BCTAHOBIIIOETHCS.
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arpapHoro yHiBepcutery. Cepis: MexaHizaiisi Ta aBTOMAaTH3allisl BUPOOHUYMX
nporieci. 2022. Bumn. 2(48). C. 76-82. https://doi.org/10.32845/msnau.2022.2.11.

V]IK 538.371.4
DISPOSE OF USED OIL FILTERS OF CARS

Xin Du, PhD., Assistant of Professor
Xinxiang University, Xinxiang, China

On the average, for normal operation of the car need to be replaced
approximately 2-4 oil filter depending on the type of vehicle [1]. Thus, typically such
filters in Ukraine is either wasted or given to recycling companies that are engaged in
the processing of various waste [2]. In the first variant oil filters poisoning the
environment, the second is often amenable to simple burial (and this is again the
pollution of nature), or at best melted down for the metal. And, as in our country
there is no such thing as special points of collection of used filters, mostly, they just
throw and motorists, and trucking companies [3].

But the waste automotive oil filter is a metal capsule, which remains after
discarding 200 ml of used motor oil. They find themselves in the dump, the capsule
begins to rust, and then from it into the environment oil leaks, which, among other
things, as waste, belongs to the third class of danger.

But, in some countries, oil filters processed so to extract and tons of scrap
metal, and liters of waste oil. Extracted thus steel can be used for the manufacture of
various products, and used oil may go as a Supplement to the hydrocarbon fuel for
the boiler, for the production of asphalt, for processing of railway sleepers, or the oil
can be allowed to restore its technical properties to use again.

And actually, this profitable disposal of oil filters is not a very complicated
process. Usually, Western and European companies who are engaged in it, install in
car showrooms, workshops and large fleets barrels or containers where the discarded
spent filters.

Then they transportyou to a treatment facility where filters using a powerful
press compressed into neat little cubes. At this point, though not completely, but they
squeeze out the used oil. After the filters, converted into metal cubes and sent into the
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furnace where they are heated initially to a temperature of 1300 degrees. At this point
of them in the collection bins again collect oil. But already a secondary process of
heating to more than 1700 degrees burns any residual vapours of the waste oil. In the
end, the output of recycled oil filters into small cubes of pure steel which can be
reused.
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VJIK 656.1.004
METO/IMKA BUSHAYEHHSA E®EKTUBHOCTI BUKOPUCTAHHS
ABTOTPAHCIIOPTHUX 3ACOBIB B TEXHOJIOTTYHUX MPOIIECAX
MEPEBE3EHHS 3EPHOBOTO 3BIKKS

Bopounkos O.A., acniipaHT
Biookpemnenuti cmpykmypuuil nioposoin "®@axoeuti koneodc iHdxceHepii, YnpasiiHHs
ma 3emiesnopsoxysanns Hayionanvnozo asiayitinoco ynieepcumemyy

VY BUPOOHMIITBI CLITLCHKOTOCIIONAPCHKOI MPOYKII POCTMHHUIITBA BaYKJIUBA POJTH
BIZIBOJTUTHCST TPAHCIIOPTHO-TEXHOJIOTTYHOMY 3a0€3MeUYeHH], HaBiTh, SKIIO 1AETHCS MPO
OJTHAKOBI CUTLCHKOTOCTIONAPCHKI KYJIBTYPH. 3aja4ya ONTUMI3AIlii MOJIrae y ToMmy, 1moo
BIJTHAMTH TaKe TPAHCIIOPTHO-TEXHOJIOTIYHE 3a0€3MEeUEHHSI, IKE JO3BOJIUIO O OTpUMAaTH
NPOAYKIII0O 3 HaWMEHIMMH eHeproButpaTtamu. (CTaTO4Hy OIHKY BapiaHTIB
OITUMI3AIli] MOTPIOHO 3/1IHCHIOBATH 32 KPUTEPIEM — IMIOBHI €HEPro3aTpaTu.

PernmamentoBane  mOTpMMaHHS ~ HAYKOBO  OOIPYHTOBAaHHMX  TEXHOJIOTIH
BUPOIIYBaHHSI CLIBCHKOTOCIIOAAPCHKUX KYJIBTYp MOXe OyTu 3abe3rneueHe 3a YMOBHU
YITKOTO TPAaHCHOPTHO-TEXHOJIOTIuyHOTO 3abesnevenHs [1]. TlpupoaHo-BHpOOHUYI
0COOJIMBOCTI CLIBCHKOTOCIOAAPCHKOT0 BUPOOHHUIITBA MAalOTh BUPAKEHUN 30HATbHUN
xapaktep. llopsim 3 1uM, HEOOXiAHO BpaxoOBYBaTH, IO PIBEHb 3a0€3MEUYEHOCTI
arpomiANPUEMCTB  MaTepiaibHO-TEXHIYHOK  0a3010, oOpraHizaiis  yHIpaBIiHHA
BUPOOHHUIITBOM, TEXHOJOTIi 1 3aco0M MexaHizalli, IO CKJIaaucs, HEOIHAKOBI.
Bracnimok 15010 BHHMKAaE ToTpeba anmamnraiii TpPaHCHOPTHO-TEXHOJIOTTYHOTO
3abesneueHdss  [2]  BupomryBaHHS ~— Opoaykiii  pocauHHMITBA  [3]. VY
CLIbCHKOTOCTIOAAPCHKOMY BUPOOHHIITBI OCHOBHUMHU BHUPOOHUYHMMH KYJIbTypaMU €
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3epHOBI KynbTypH. [[1s1 BUpOITyBaHHs, 30MpaHHs 1 TPAHCTIOPTYBAHHS IMX KYJIBTYP
po3po0ieHi crmerianbHi  TeXHOJIOTil [4], BaxiuBa pOJIb SKUX BIJABOJIUTHCS
TPaHCTIOPTHO-TEXHOJIOTTYHOMY 3a0e3MeUeHHI, SKOMY Ha ChOTOJIHI HE MPHUIUIAETHCS
HaJleXHOi yBaru 3 OOKy Hayku [5]. ¥V Toii ke yac, SIKII0 BpaxyBaTd creuudivHi
OCOOJIMBOCTI POCTUHHUIITBA, SIK Taly3l eKOHOMIKH, HEMUHYYE BUHUKAE MUTAHHS TIPO
noTpeOy MOMIMNIICHHS] TPAHCIOPTHO-TEXHOJIOTIYHOTO 3a0€3MedYeHHsT 3 OJHOYACHUM
3HIDKEHHSAM eHeprosarpart [6].

AHamitTuaHui  onmuc  (cHOpMyILOBAHOI BHUINE) 3ajadl  MPEACTaBISEThCS
MaTEeMaTHYHOIO MOIEILITIO:

n m —_ n n
i=1 2 j=1 Whij = Xica Wanti + Ziz1 Wonzi + 2i=1 Wanai +
n n n :
i=1 Winai +2i=1 W3H5i + +Zi=1 Wirmi = min, (1)
ne: W,;; — TIOBHI THUTOMI €HEPro3arpaTd i-r0 TPaHCHOPTHOTO 3acol0y Ha |-iit
mij
TpaHCHOPTHIA omepallii pociuHHunTBa, MJIK/T; W,py1; — TOBHI MOUTOMI

€Hepro3arpaTd i-ro TPAHCIOPTHOIO 3aco0y Ha TPAHCIOPTYBAaHHI MIiHEPAIbHHUX
noopus, MJIx/T; W,,»; — TOBHI MUTOMI €HEpro3arpaTu i-ro TPaAaHCIOPTHOTO 3aco0y
Ha TPaHCIOPTYBaHHI opraHiyHux go6puB, MJIx/T; W,,3; — TOBHI MHUTOMI
€Hepro3arpaTH i-To TPaAaHCHOPTHOTO 3ac00y Ha TPAaHCIOPTYBaHHI 3aCO0IB XIMIYHOTO
3axucty pociuH, MJIx/T; W, 4; — TOBHI MUTOMI €HEpro3aTpaTH i-ro TPaHCIIOPTHOTO
3aco0y Ha TPaHCHMOPTYBaHHI HAaCIHHEBOro matepiainy, MJx/T; W,,5; — MOBHI MUTOMI
€Hepro3arpaTd i-ro0 TPAaHCHOPTHOTO 3aco0y Ha TPAHCHOPTYBaHHI 30DKXKS 3 TOJI,
MJIx/T; Wypmi — TOBHI TUTOMI €HEpro3aTpaTu i-ro TPAHCIOPTHOTO 3acoly Ha
TPAHCIIOPTYBaHHI 301XOKS 10 crokuBada, MJDK/T; [ — KUIBKICTh TPaHCHOPTHUX
3ac001B; j — KUTbKICTh TPAHCIIOPTHHUX OTIEPAIIiii.

TpaHCOPTHO-TEXHOJIOTIYHE 3a0e3ne4YeHHs POCIIMHHHULITBA Oyne
(GyHKL10HYBaTH €(PEKTUBHO B TOMY PO/Ii, KOJIM OyJi€ BUKOHYBATHCh YMOBA, 1110 TTOBHI1
nutomi eHeproButpatu W, MaTUMyThb MiHIMalbHI 3HAYEHHS 3 MaKCHUMAJIbHOIO
pizaunero AW,,,, MiX ICHYIOUMM 1 3alpONOHOBAHUM TPAHCIOPTHO-TEXHOJIOTTYHUM
3a0€3MeUYCHHSIM 32 00OMEXKEHb, IO BECh 00CST PoOIT Oyae BUKOHAHO 3 KOe(DIliEHTOM
epexruBHOCTI Ko, > 1:

Ainn = Winne — Winnw = max, (2)
Keg = ”V;m% > 1, (3)
mnH
ne: AW,,,, — 3MEHIIIEHHS] TOBHUX MUTOMHUX €HEpPro3aTpar i-ro TPaHCIOPTHOTO 3aco0y
Ha |- TpaHCHOPTHIM omepaiii pocauHHuTBa, MJDK/T; W,,,6 — TOBHI IUTOMI
eHeprosaTpaTd icHyro4doro (0a30BOro) i-ro TpPaHCHOPTHOro 3aco0y Ha -
TpaHCHOPTHIA omeparli pocauHHUNTBA, MJX/T; W,y — TOBHI TUTOMI
CHEPro3aTpaTH 3alpOIIOHOBAHOTO (IIPOSKTHOIO) i-T0 TPAHCIIOPTHOTO 3aco0y Ha J-ii
TpaHCIOPTHIN oneparttii, MJx/T; Keg — Koe(ilieHT ePEeKTUBHOCTI.

[ToBHi mUTOMI €HEpPro3aTpaTd I-r0 TPAHCHOPTHOTO 3aco0y Ha |-id
TPAHCIIOPTHIA ormepalii Mnpu po3B’s3aHHS BHIINCHABEICHOI AHAIITHUYHOI 3ajadi
BU3HAYAETHCSI MATEMATUYHOIO MOJIEILTIO:

i=1 251 Whij = Xizq Wapij + Xizg Waj + 2icq Weij + Xisq Worgj o min,  (4)
ne: Wy;; — TOBHI NMTOMi €HEPro3arpaTH i-ro TPaHCIOPTHOTO 3acoly Ha j-ii
TPaHCHOPTHINA omeparii pociuHHHNTBA, MJDbx/T; W,

pij npsmM1  IMUTOMI1
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eHepro3arpaT i-ro TPAHCIIOPTHOTO 3aco0y Ha J-iii TpaHcHOpTHi# oneparii, M/Jx/T;
Wiij — TUTOMI €HEpPro3aTpaTd >KHMBOi Ipali i-ro TPAHCIIOPTHOIO 3aco0y Ha j-id
TpaHcnopTHid oneparii, MJUk/T; We;; — mATOMa €HEPrOEMKICTh i-r'0 TPAHCIIOPTHOIO
3aco0y Ha J-ili TpaHcnopTHil onepauii, MJIx/T; Wy,;j — IUTOMI €HEpreTHdHi BTpaTh
BiJl BTpaTH BPOXAr0 MPOIYKIi POCIMHHUIITBA I-TO TPAHCIOPTHOTO 3aco0y Ha J-iif
TpaHCIOPTHIN onepartii, MJx/T.

[TpsiMi muTOMI  €Hepro3aTpaTH i-TO TPAHCIOPTHOIO 3aco0y Ha |-id
TPAHCIIOPTHIN omepartii BU3HAYaI0ThCS 32 (POPMYJIOIO:

Wipij = Gmij * (@m + fin), (5)
ne, Gp;j — BUTpaTa IaauMBa i-M TPAHCIIOPTHHM 3acO00OM Ha j-ii TpaHCIOPTHiH
omepariii pPOCIWHHUIITBA, KI/T, @,, — TEIUIOMICTKiCTh mamuBa, MJDK/kr; f,, —
Koe(DIIlieHT, KU BpaxoOBY€ JIOJATKOBI 3aTpaTH €HEprii Ha BUPOOHUIITBO MAaJIMBA,
MJIx/Kr.

[TutoMi eHeprosaTpaTH >KHMBOI Tpall i-r0 TPAHCIOPTHOrO 3acol0y Ha |-id
TPaHCIOPTHIN OTepallii BUBHAYAIOTHCS 3a 3arajbHOBIJOMUM BUPA30M:

oa
Wiij = K;[]ij =, (6)

I€: My — KUIBKICTh BOMI{B i-r0 TPaHCHOPTHOrO 3aco0y Ha j-il TpaHCHOPTHiH

omepailii POCIMHHUIITBA, YOJ.; O, — CHEPreTUYHUN EKBIBAJICHT >HWBOI Mpaili,
MJDx/(qonxroaun); II;; — TPOAYKTUBHICTH i-rO TPAaHCIIOPTHOrO 3aco0y Ha -
TPaHCHOPTHIN onepalii pOCIMHHUITBA, T/TOJUH.

[IuToma eHeproeMHICTh B 3aralbHOMY piBHA!

Weij _ Mmij'Cmpij'(Kmij+KmKij+Kmpij), @)
100-TymijTlij
ne: Mpy,;j —Maca i-ro TpaHCHOPTHOIO 3ac00y Ha j-iii TpaHCIOPTHIN onepanii, T; Cryp;
— CHEPreTUYHUH EKBIBAJIEHT i-TO TPAHCIOPTHOTO 3aC00y, MUK, Kiyij, Kmyijr Kmpij
— BIICOTKM Ha PEHOBAIIll0, KamiTadbHUNU Ta MOTOYHI PEMOHTH i-T0 TPAHCIOPTHOIO
3aco0y Ha j-iii TpancnoptHii onepauii, %; Tym;;j — piuHe HABAHTAXKECHHS -TO
TPAHCIIOPTHOTO 3ac00y Ha -1l TPaHCIIOPTHIH omepariii, FOHH.

EneprozarpaTu BiJ BTpaTH BpOXKaro MPOIYKILIi POCIMHHUIITBA:

WBTij = M/I'IT ) H' (8)
ne: Wy, — enepromictkicTb oavHMIl npoaykuii, MJDx/T; II — oOcar BTpaueHoi
MPOMYKIii BiJi HECBOEYACHOTO (HE B arpoTepMiHU) TPAHCIOPTHO-TEXHOJIOTIYHE
3a0€e3MeUeHHS.

I3 ananmizy 3anexHocten (4)—(8) MoXHa CTBEp/KyBaTH, IO BOHU HE
BIJITBOPIOIOTH BIUIMB EKCIUTyaTalllMHUX MOKA3HMKIB TPAHCIOPTHOIO 3acoly Ha iX
BEJIMYMHY, TOMY IPOMOHYETHCS OMUCATH LW BIUIMB, 3 BUKOPUCTAHHSM BIiJOMOI
aHATITUYHOI 3aJI€KHOCTI:

iy = ot 05 o
ne: G — niHiliHa HOpMa BUTPATH MaJlMBa TPaHCIOPTHUM 3aco6om Ha 100 kM nmpoOiry,
1; V — MaTemMaTU4He CTOIBaHHS TEXHIYHOI IBUIKOCTI PyXy TPaHCIIOPTHOTO 3aco0y ,
KM/TOAWH; t — TPUBAIICTh I3JIKM TPAHCIIOPTHOTO 3aco0y, TOA.; 0 — T'yCTHHA TaJINBa,
KI/1; Q —Maca BaHTaxy, 1110 MEPEBO3UTHCS TPAHCIIOPTHUM 3aCO00M, T.
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3a BupazoM (9) MokHA CTBEpKyBaTH, IO IpPsIMI MUTOMI €HEpPro3aTrpatu €

(GYHKIIIEIO MacH BaHTaXy, 10 IEPEBO3UTHCA, IIBUAKOCTI PyXY 1 TPUBATIOCTI i3/IKH:
Wop = F(Q,V,0). (10)

Benuuuny 3arpatr >kuBOi mpaii HaiOuiblie (opMye MPOAYKTUBHICTD, SKa
BUKOHYETHCA 3 TOOYTKY:

W=@Q-V.

Otxe, 3aTpaTd >KMBOI Mpalll € (YHKII€I0 BAHTAXHOCTI 1 IIBHUIKOCTI PYXy
TPaHCIIOPTHOTO 3aC00Y:

We=fW)=£(@Q,V).

EnepromicTkicTh TpaHCHOPTHUX 3ac001B, BpaxoByroun (7) 3ajeKuTh BiJ Macu
3ac00y, pIYHOTO 3aBaHTAKEHHS MO0 Ta eKCIUTyaTalllifHOT IPOAYKTUBHOCTI arperary:
We = f (M, T W),
ne: M,,, — Maca TtpaHcnopTHoro 3acoOy, T; Ty, — pIYHE HaBaHTAXCHHS

TPaHCHOPTHOTO 3aC00Y, TOJUH.

3alIe)KHICTh €Hepro3aTrpar BiJ BTPAT BpPOXKal MPOAYKIII POCIMHHHUITBA €
(GyHKLI€O B1J TPUBAIOCTI 13[IKK Ta 00CITY BUTPAUYEHOI POy KLIIi:

We = £(T, 1N). (11)

3 BpaxyBanHsM BupasziB (10) 1 (11) moBHI eHepro3aTpaTtd MNPEICTABIIEMO
(GYHKIIED Macu BaHTaXy, 110 NEPEBO3UTHCSA, HMIBUAKOCTI PYXY, TPUBAIOCTI I37KH,
o0csTy BTpau€HOi MPOAYKIIIi 1 pIYHOTO 3aBAaHTAXKECHHS:

VVH = f(Qr Vr trT! H)

3amayl  pallOHAIBHOIO  BHUKOPHUCTAHHS  TPAHCIOPTHO-TEXHOJOTTYHOTO
3a0e3MeUYeHHs] BHUPOOHMIITBA TMPOIYKINI POCIMHHUIITBA Tiependadae mTOTpedy
OOTpYHTYBaHHSI CHCTEMH TOKa3HUKIB, SKi O xapakTepusyBajiu eQeKTUBHICTh
BUKOPUCTAHHS TPAHCHOPTHUX 3acO0IB caMe€ B KOHKPETHUX TEXHOJIOTTYHHMX yMOBax
nepeBe3eHHs. Y 3B’A3Ky 3 LIMM, JJISl OL[IHKM BIUTUBY OKPEMHX CKJIAQJOBHX Ha IMOBHI
eHepro3arpaTd MPOTIOHYETHCS BBECTU KOEQIIIEHTH BaroMoOCTI, sIKI JAalOTh 3MOTY
BUSIBUTH, Ha SKHUX OIEpaIlisix TMEepeBI3HOrO0 MPOIECy BIAOYBAIOThCA HaAMOUIbBII
eHepro3aTpaTd TPAHCHOPTHUX 3aco0iB, 1 BHU3HAYUTU PE3EPBHU  IMiABUIIECHHS
€()EKTUBHOCTI BUKOPUCTAHHS PyXOMOI'O CKJIaJy.
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V]IK 629
OCHOBHI JE®EKTH I'AJIbMIBHUX JACKIB

3arypcbkmii Anapiii OsieroBu4, aciipant
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: andreyzagurskiyl@gmail.com

["asibMiBHI JUCKH MAIOTh CBIA peCcypc BUPOOUBIIM SIKUW MIJJISATAIOTh 3aMiHl. K
MPaBUIIO, JUCKU 3HOIIYIOThCA HabaraTo MOBUIbHINIE, HIXX TajJbMIBHI KOJOJIKH — B
cepeaHboMy pi3HHI B 2-3 pasu [1]. MiHAOTH ITUCKH, HAM4YACTIIIE, 3a CTyIEeHEM
3HOCY: pi3HI BUPOOHUKH JAIOTh Pi3HI JOIMYCKH Ha 3HOC poOOYOi YaCTHHH, aje B
OUTBIIOCTI BUNAAKIB He Oijtbiie 2-4 MM [2]. OgHak KpiM cTUpaHHS poO0YOT IUIOIHHI,
€ K1JIbKa «BOPOTiB» TaJbMIBHUX JUCKIB. Tak nedexraMmu raabMiBHUX JUCKIB € :

1. Koposia. ]lucku pkaBitOTh HaW4acTIiIE B3UMKY, KOJM aBTOMOOLIb JTIOBIO
MIPOCTOIOE HA BIAKpUTOMY MOBITpi. JlocuTs 2-3 mHiB, MO0 Clib, peakTHBU 1 BOja
BUKJIMKAJIM TOSABY I1p>KI HAa MOBEpPXHI rajbMiBHOro aucka. HebOesmeka koposii B
HEPIBHOMIPHOMY TOIIKOJKEHHI METajy, SIKe, MOXE CTaTH MPUYMHOI PYyHHYBaHHS
JMCKA MPH M1ABUIIEHOMY HaBaHTaKEeHHI1. barato BUpoOHUKIB HAHOCSATH HA TOBEPXHIO
JIMCKa CIeliaJIbHI TOKPUTTS, 110 3aM00iraloTh MOSIBI 1pXKi.

bk
B B
b

HEpPIBHOMIPHICTb, IIOPCTKICTB, BUKPUBIICHHS

Puc. 1 — OcHoBHi gedexkTH TUCKIB
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2. Jlegpopmayia. 3’SBASETbCS BiA TOCTIMHUX TMeEpenaaiB TEMIEpaTyp
(HampuKiaA, MOTPAIUITHHS BOJU Ha PO3ITPITUH IUCK) METal MOXKE 3MIHMTH CBOIO
dbopMy — BUKPUBIIAETHCA poO0Ya MOBEPXHS, 110 CTAE MPUYUHOIO BiOparii i «OUTTsD»
KepMa MpH TaTbMyBaHHI.

3. Hesnauni nowkoooicennss nosepxti. Mixk MOBEpXHEIO TUCKA 1 KOJIOIKAMH
MOK€ TOTpamuTh OpyA, ApiOHE CMITTA, TBEpHAl YACTUHKH. BOHU BUKIMKAIOTH
IIOPCTKI 3KOJIM MO Kpasx 1 Ha IUIOIIMHI JIUCKY, 110 BIUIMBAE Ha SKICTh HOT0 poOOTH

(puc. 2)

290221t
750 2¢ 63

20°-1ty TpioR
Prler +he bedding

Puc. 2 — IlomkoaKeHHs MOBEPXHI
4. Tpiwunu i eioxonu. HedakicHUi MeTasn, BUKOPUCTAHUM JJI1 BUTOTOBJICHHS
JeHIeBUX AUCKIB, MOKE€ HE BUTPUMATH HaBaHTaXe€Hb. /[UCK TpiCKa€eThCsA, HA HHOMY
3'SIBJSIIOTHCS 3KOJIH, 1 B KIHII-KIHI[IB BiH IPOCTO PO3BANIOETHCS B KPUTUUHUIA MOMEHT

(puc. 3).

3).0g 2012
TS0 26365

Pu-&'r‘crnw
(i Load )
L7P-11% poR
Afler Hhe Test

Puc. 3 — Tpimuunun

3BuyaiiHi (He KapOOHOBI) TUCKH 3HOLIYIOTHCS B Oy/Ab-SKOMY BHUMAJAKY, IPOCTO

B IIpolieci ekcruryaramii. Aisie € (GakTopu, 0 BIUIMBAalOTh HAa TPUBAIICTh
BUKOPUCTAaHHS TOPMO3HUX JI€Taei.
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— IIpo6ku. CtositHHA B mpoOKax — B3arajl OJWH 3 HAWOUIBII HENMPUEMHUX
MOMEHTIB JUIsl BCiX BY31iB aBTOMOOLns. [lepecyBaHHS MaleHbKUMH PHUBKAMH, 3
YacTUM TajJbMYyBaHHSM, IIBUJKO 3HOUIYE ITUCKA 1 KOJOAKH. A 0COOJHMBO — B
MO€HAHHI 3 arpecMBHOI0 MAaHEpPOIO 137U, KOJIH JOBOJUTHCS «IPOAUPATHUCS,
001 /I>Kat0uu aBTOMOOLT, SIK1 CTOATD MOPYHY.

— Bantax. bykcyBanHsa mnpuuena ab0 TPOCTO BEJIMKA 3aBAHTAXKCHICTh
aBTOMOO1JIA, OCOOJIMBO TPU pyCl 3 TIPKU, JOCUTHh CHIBHO HABAaHTaXXy€ TaJIbMiBHY
CUCTEMY, aJIKE 1 TaIbMyBaTH JOBOJUTHCS YaCTIIIE, 1 3yCHILUISL Macu HabaraTo OijbIie,
HDK IIPH BIICYTHOCTI 3aBaHTa)KCHHS.

— besnopixoks. IlepecyBaHHS MO TepeciueHidl  MICHEBOCTI -  CKJIAJHE
BUMNPOOYBaHHS, 3HOIIYIOTHCS TajJbMIBHI JUCKH B KUJIbKA pa3iB MIBUIIIE, HIK 1371a TI0
Tpaci.

Kpim pexxumy excrutyarallii, Ha TPUBAJIICTh BUKOPUCTAHHS TaJIbMIBHUX JUCKIB
BIUIMBAE 1 HOpMajbHa po0OOTa BCIX HAMOIMKUMX BY3JiB: UM HE 3HOIIEHI TaJIbMIBHI
KOJIOJIKM, TPAaBWIBHO TMpalO€ CYNOPT, BIACYTHICTH KOpPO3li Ha CTYIHLI,
B1J10a1aHCYBaHHS KOJIIC, aMOPTH3aTOPIB 1 IEPEIHBO]T BICI.

Jlitrepatypa
1. Garcia-Leon R.A., Afanador-Garcia N., Goémez-Camperos J.A.
Numerical Study of Heat Transfer and Speed Air Flow on Performance of an Auto-
Ventilated Disc Brake. Fluids 2021, 6, 160. https://doi.org/10.3390/fluids6040160
2. Nagwa Elzayady, Ramadan Elsoeudy Microstructure and wear
mechanisms investigation on the brake pad, Journal of Materials Research and
Technology, Volume 11, 2021, 2314-2335.

YK 631.18.002
INPOI'HO3YBAHHJA ITOTPED B ITIOCJIYTI'AX 3 TEXHIYHOI'O
KOHTPOJIIO CAMOXIJIHUX OBITPUCKYBAUIB

JIroouenko I.C., acnipanTka
Hayionanvhuti ynisepcumem biopecypcie i npupo0okopucmy8aunHs Yxpainu

3B’S30K  MIDK TOKa3HWKaMHW  HalpalfoBaHHS, OOCATH, CTpyKTypa Ta
IHTEHCUBHICTh KOPUCTYBaHHsI TexkoHTpouto (mam — TK) mocimyramu BracHUKaMu
CUTHCHKOTOCTIONAPCHKUX MAIIIUH B 3aJIE)KHOCT1 B BIKY MAIMHU 1HIUBITyaJTbHUX
BJIACHHKIB JOCJIKEHI 32 JOIIOMOTOI0 METO/IIB TeOPii KMOBIPHOCTEH 1 MaTeMaTHIHOI
cratucTuku  (perpeciiinuii  [1] Ta xopemsmidnuii anamisu [2], mepeBipka
cratucTHYHUX rinore3 [3]). Briue BikoBOT CTPYKTYpH Ha XapaKTEPUCTUKU MOTPed B
nociyrax 3 TK BHUBUYaBCS 3 BUKOPHCTAHHSIM METOJY CTaTUCTUYHOTO MOJICITFOBAHHS
(Monre-Kapio) [4].

Kputnunuii ornsn miTepaTypw BUSBHB HAA3BHYAlHO Majo JOCHTIKEHb B
IIbOMY HAIpPSMKY, 10 i JJ03BOJIMJIO BU3HAYMTH OLUIBHICTH AaHOT poboTtu [5].
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[TnaTocripoMOXHICTD TATT;
BJIACHUKIB A
3 I1- \\ AlT;
L -+

[Tutoma
TPYIOMICTKICTh /
po6it TK
AT
T
2 r -
I I1 11
1 2 3 [

Bik camoxijgHOTrO 00MpHCKyBaya
KinpKicTh BIIaCHUKIB CAaMOX1THUX OONPHCKYBaviB

Puc. 1. 3akoHOMipHICTH 3MiHM OTPe0d B TEXKOHTPOJIIO MOCTYrax 3i
30IbIIEHHAM BIKY CAMOXiJIHOI0 OONPHCKYBa4ya IHAUBIIYaJbHUX BJIACHHUKIB:
<— mpua0aHHs BJIACHUKOM C.T. MAILIMHU MOJIOJIIOI BIKOBOI IPYIIH;
—>  @epexi] CTapiroyoi C.I'. MAIIWHU O HACTYITHOTO BJIAaCHUKA.

OTpumaHi 3aKOHOMIPHOCTI, Ha MEPIIMI MOIJIAA, BXOASATh B CYINEPEUHICTh 3
pe3ylbTaTaMi YHCIEHHUX TEOPETUYHHUX Ta MPAKTUYHUX JOCTIIKEHb, 5SKI BKa3yIOTh
Ha OJHO3HAYHE 3POCTaHHS OOCATIB TEXOOCIYroBYHOUMX poOOIT MpU Mepexoi
caMOXI1JTHOTO oOmnprcKyBava B ¢aszy crapinns. [Ipore BoHM MOXKyTh OyTH MOSICHEHI 3
TOYKM 30py 3MIHM IUIATOCIIPOMOIKHOCTI BIJIACHUKIB 31 3OUIBIIEHHSM  BIKY
caMOXIJTHOTO OoOmpHcKyBada. MoBa iie HE MpO BTpaTy 3aMOXHOCTI BIACHUKOM
MallliHU B TMPOIECi HOro eKcIuIyartaiii, a Mmpo TepexiJ CTapilodoi TEXHIKU 0
BJIACHUKIB 3 MEHIIIOK KYMIBEJIHHOI CIIPOMOKHICTIO, III0 HE MOKE HE MO3HAUYUTHUCH
Ha MOKa3HHUKaX KOPUCTYBaHHS TEeXOOCIyroByrouuMmH mnociyramu (puc. 1): ge 1 —
nuToMa TpyAoMicTKICTh poOiT 3 TK HeoOxiaqHux A 3a0e3neyeHHs: poO0TO34aTHOCTI
MalluHU; 2 — m0dTtoMa TpyAaoMmicTkicTh poOit 3 TK, mo 3amMoBIslOTECS Ha
nignpueMcTBax —Texcepmicy; AT — pisHuug  Mik  norpebamu B TK Ta
IUTATOCTIPOMOXKHUM monuToM Ha nociyru TO; Al — pi3HUI B TUIATOCTIPOMOKHOCTI
BJIACHUKIB HOBUX CaMOXIIHMX OONpPHUCKYBayiB Ta BJIACHUKAMM CTapIIMX BIKOBUX
rpyn; Il , T °~ — 3HWKEHHA IUIATOCIPOMOXKHOCTI BIJIACHUKIB CAMOXIJHOTO
oOmNpHCKyBaya Ta BIAMOBIAHE 3MEHIICHHs monuty Ha mocayru TK; I7%, T —
MIJBUIIEHHS TJIATOCIIPOMOXKHOCTI  BJIACHUKIB CaMOXITHOTO OOMpHCKyBaya Ta
BIJINOBITHE 301UTBIIIEHHS TonUTy Ha mociyru TK.

Kpusa 1 onucye 3aralbHOBU3HAHY 3aJI€KHICTh IHTEHCUBHOCTI B1JIMOB BiJl BIKY
CaMOX1JIHOrO OONpHUCKyBaya Ta BIANOBIAHY 3MIHY NMUTOMOI TPYIOMICTKOCTI poOIT 3
TK. IIpu mpomy, yBech TEpMiH €KCIUTyaTallli caMOXiTHOTO OOMPHUCKyBaua YMOBHO
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po3noauigeTbest Ha Tpu nepioau: | — nepion npunpaitoBanss; Il — nepioa ycranenoi
po6otu; Il — mepiox cTapiHHS, KOJM BHACTIAOK 3HOIICHOCTI €JIEMEHTIB MAaIIWHH,
notpebu B TK poboTax HEBIUHHO 3pocTaroTh. KpuBa 2 xapaktepusye piBeHb MoTped
B nociyrax 3 TK, To6to Toii 00csar poOiT, sIKuil peanizyeThCsl Ha MIANPUEMCTBAX
TexcepBicy. OueBHIHO, 10 BIH 3aBXXIM MEHIINH BiJ] 3aranbHOTO piBHS moTped B TK,
HEoOX1IHOTO 1S 3abe3meueHHs poOOTO3AATHOCTI CAMOXIHOTO OOMpHCKyBaya Ha
BEJIMUMHY caM0o00cIyroByBaHHsS — A7, mpruuoMy 31 301IbIIEHHSM BIKY 1 BiOBIIHUM
3HMKEHHSM TUIATOCTIPOMOKHOCTI BJIACHUKIB (KpuBa 3) 1Sl P13HULISI TOCTIHHO 3pOCTAE.
[TinBUIIEHHSA KYIIBEJIBHOT CIPOMOKHOCTI BJIACHMKA CaMOXIJHOTIO OOINpHCKyBaya
(IT") mo meBHOI MeXi TATHE 3a COOOIO 30UIBIICHHS PIBHSA KOPHUCTYBaHHS HHUM
nocayramu TK (77) Ta BigmoBijHe 3MEHIIEHHS J0JI caMooOCiIyroByBaHHs. Ilpu
MOJAJBIIIOMY 3POCTaHHI 3aMOXXHOCT1 BJIACHMKA, BiH BiJJIa€ IMepeBary OLIbII HOBIM
C.I. MalllMHU, EKCIUTyaTallisl KOi € He TUIbKM Oi1bIl e€(eKTUBHOIO, aje W moTpedye
MEHIIE BUTPAT Ha MIATpUMaHHS poOoTo3aaTHOCTI. CTapiroya TEXHIKA EPEXOTUTH 10
1HIIIOT0, MEHIII 3aMO>KHOT'0 BIACHUKA, BHACIIJOK YOro M BiIOYyBA€ThHCS MAIIHHS PIBHS
kopuctyBaHHs nociayramu TK. OCKiIbKM PO3BUTOK BHPOOHMYMX MOTYKHOCTEU
TeXcepBiCy MoTpedye BpaxyBaHHs Juiie notped B mnociyrax 3 TK, 3miHa ix
XapaKTEPUCTHUK 31 30UIBIICHHAM BIKY CaMOXIJIHOIO OOMpPUCKYBada 1HAMBIAYaJIbHUX
BJIACHMKIB 1 CTaja MPeIMETOM MOJANBIINX JOCIII)KEHb.
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Collection of abstracts of the XXII International Scientific Conference "Modern
Problems of Agricultural Mechanics". October 16-18, 2021. Kyiv. Nizhyn. 2021.
P. 122-125.
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YK 622.24.054
HOKPAIIEHHSA EKOJIOI'TYHUX TA EHEPTETUYHHUX
MNAPAMETPIB /B3 LIJISIXOM NIJIBUILIEHHA EHEPTII ITAJIMBA

MuciB OJier OJieroBuy, acripasr,
Kpumrona Cesarociaas IropoBuy, 1.17.H., ipodecop,
Coasipuyk IBan MuxaiijioBu4, acripaHr,
I'pimarop Tapac TapacoBud, acmipaHr.
leano-Dpanxiecoruil HAYIOHATLHUL MEXHIYHUL YHIGepcumem Hagmu i 2asy
e-mail: expertus8@gmail.com

[Ipu BuGOpi Buay mnamuBa B JIB3 HeE0OXiIHO MakCHMalibHO BpaxoBYBaTH
NIEPETBOPEHHS XIMIYHOI €Heprii majavBa B poOOTYy. 3 TaKOi TOYKH 30py 10 HaHOUIbII
NEPCIEKTUBHOMY MPOAYKTY JUIA MiJIBUIIEHHS XIMIYHOI €HEprii MmajuBa CJiJl BiIHECTH
METHJIOBUIA CIUPT (METaHON), KUK OyB BUKOPHCTAHUI B JOCTIPKEHHS HAYKOBISIMU
IOHTVYHI B sikoCT! A€IEBOrO 3aMIHHUKA IOPOTUX TPATULIMHUX MOTOPHHX MAJIUB.

TepMoxiMiyHa CyTHICTh MIABHUILEHHS €HEprii BUXITHOTO MajuBa BlIOOpaXaroTh
OCHOBHI TIOJIOKEHHSI TEPMOJIMHAMIKH, 30KpeMa 3akoH ['ecca. [lokaxemo 11e Ha OCHOBI
aHai3y TEIUIOBUX €(EKTIB BIJ 3TOPSHHSA METAHONY, 3JIMCHIOBAHOTO 3a JBOMa
MeToaMH. BiAnoBiiHO A0 MEpmioro 1 JApPYroro METOAIB OKHCJIEHHS METAaHOIY
MOYATKOBUM 1 KIHIIEBUN CTAHM CUCTEMH OJHAKOBI: MmoyaTkoBuil — 1 kxMonmb CH30H ,

KiHIeBui — 2 kmombp H70 Ta 1 kmonb CO,. 3a mepmiMM METOJAOM METaHOJI
0e3mocepeIHbO CIIATIOIOTHCS B KaMEpP1 3TOPSIHHS JIBUTYHA BHYTPIITHHOTO 3rOPSIHHS
CH,OH +3/20, - 2H,0+CO, +Q,, , (1)
ne Qy — eK30TepMIUHUN TEIUIOBUU e(eKT BiJ 3rOpaHHS METaHOJIbHO-
noBITpsiHOT cymimil, Qy = 629 440 x/Ix [1].

B pesynbrari peakmii (1) 3a mepmmM MeETOJAOM YTBOPIOIOTHCA 3 KMOJb
MPOJYKTIB 3rOpsiHHS. 3a APYrUM JIBOCTYMIHYACTUM METOJIOM KOHBEPCIT METaHOIy
CIIOYATKY PO3KIIATAETHCS CIIUPT

CH,OH —2H,+CO-Q, . (2)

[Ipu upoMy yTBOprOIOTHCA 2 KMOAb Hy Ta 1 kxmonab CO 3 eHAOTepMIYHOIO
TerioToro koHBepcii Q.. IloTiM cmamroroTh B KHCHI 3 KMOJIb, OTPUMaHHX B
pe3yabTaTi peakuii (2) mpoayKTiB KOHBEPCIT METaHOIIY:

2H,+0, > 2H,0+481500 x/xc; (3)
CO+1/20, —» CO, +282600 x/c. (4)

Toni cymapuuii TernoBuit ehekT ckiane
Qs = 282600 + 481500 = 764100 «xJx /  KMOJb.

()

TennoBi ebexktu nas peaxuit (3-4) HaBeneHi 3rigHo 3 gaHumu [2]. Tomi y
BIJIMOBITHOCTI 70 3aKkoHy lecca cymapHi TEIUioBI €(QEeKTH PI3HUX MapIIPyTiB
OKHCJIEHHSI METaHOIy MOBUHHI 301raTucs

629440 x/Ix / kmoiab = - Q, + 764100 x/I>x / KMOJIb. (6)
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3BiICH €HJOTEPMIUYHMM TEIIOBUM e(eKkT KOHBepcii (peakuii aucoriiari
MeTtanouy) Oyzae ckinamatu Q. = 134 660 x/[x / kMOb.

OTxe, MpoBeIEHUI PO3paxyHOK MOKa3aB, IO TEIJIOBUN e(deKT Bij CHATIOBAHHS
koHBepToBaHiid cyMimn CO 1 Hy mepeBuIiye epeKT BiJl CaIiOBaHHA Ti€l * KUIbKOCTI
HEKOHBEPTOBAHOTO METAHOITY (BUXiqHE naimBo) Ha Q. = 134 660 x/[x / kmonb (TOOTO
Ha 21,4 %), 10 BIAMOBIIa€ BUTPAUEHIH MpU pO3KIAaHH] CIIUPTY €HEPTii.

MeTol0 eKCIepUMEHTATbHUX JOCHKEHb OyJ0 TMOPIBHSHHS OCHOBHHX
€KOJIOTTYHHX, NOTYXHICHUX  Ta  NaJUBHO-€KOHOMIYHHUX  XapaKTEPUCTUK
nepeo0IalHAHOTO U3EJILHOTO JABUTYHA MPU HOro poOOTI HA AU3EIHLHOMY MMajJUBI Ta
MpoayKTax KoHBepTallii MeTaHosry. JlJis OIIHKK eHepro3oepiraroyoro edexrty Oyiu
MIPOBE/ICHI €KCIIEPUMEHTAIIbHI JOCIIKEHHSI HAa MOTOPHOMY CTeHll ABuryHa JI21A1.
CxeMa eKCHEepUMEHTAJILHOTO CTeHJy Ha 0a3l auzenbHoro nsuryHa J21A1 nmns
JOCIIIJIKEHHS TIOKa3HUKIB HOro poOOTH MPOIYKTaxX KOHBEPCii METaHOIy 300paskeHa
Ha puc. 1.

Puc. 1. 3oBHimHiil Burjasa creHay Ha 0asi auseabHoro asuryna /121 3

TEPMOXIMIYHUM PEaKTOPOM: 1 — pesepByap s 3pi/UKEHOTO METAHOMY; 2 — BHITYCKHHMA
KOJIEKTOP; 3 — METaHOIbHUN (IIbTP; 4 — BUIYCKHUN KOJEKTOp; 5 — TEIUIOI30JIAM1s BUITYCKHOTO
KOJIEKTOpa; 6 — TepMOXIMIYHMM BOAHEBUN peakTop (TEIUIOI30NALIS peakTopa YacTKOBO
JIEMOHTOBaHa); 7 — nu3enbHuil ABuryH [121; 8 — miumnbHUK raszy; 9 — BIKHO B TpyOui mojaui
metanony; 10 — ITHBT; 11 — rasosuii pexykrop

JIBUTYH EKCIEpUMEHTAIBHOTO CTEHJy MIl TMpAIlOBaTH B TPbOX PEXKHUMAX:
nojaya JIU3eJbHOr0 NajuBa B 3piIkeHIH (a3l yepe3 (GOpCyHKH; Moaada MpOAYKTIB
KOHBEpCIi METaHOJIy 4Yepe3 ra3oBUN PeayKTOp; Mojladya METAHOIY B 3pIIKEHIN (a3l
yepes popcyHKu.

AHaii3yl04H 3MiHY BMICTY TOKCUYHUX KOMIIOHEHTIB y BIANpAIbOBaHUX Ia3ax
Opu Tepexol 3 AM3ENbHOTO MajuBa Ha MPOAYKTH KOHBEpTAIlll METAaHOJIy MOXKHA
BIIMITUTH HAcTymHe. BinOyBaeThCs ICTOTHE 3HIKEHHS BMICTY OKCHIIB a30Ty Y
BCbOMY J[1alla30H1 YaCTOTH oOepTaHHs KoJiH4YacToro Baiy (puc. 2). Tak, mpu n = 800
XB-1 3HMKEHHS BMICTY OKCHJIIB a30Ty ckiaio 59,6 %. Ilpu n = 1800 xB-1 3HMKEHHS
BMICTY OKCUIIB a30Ty ckiano 53,0 %. 3HMKeHHSI BMICTY OKCHIIB a30Ty MpU poOOTI
JBUTYHA HA JU3EJIbHOMY MaJIMBl y MOPIBHSAHHI 3 POOOTOIO JBUTYHA Ha MPOIYKTaX
KOHBEpPTallii METaHOMY MOSICHIOETHCSI HMKYUMHU IIBUAKOCTSMHU TEIUTOBIAMIJICHHS Ta
MEHIIIUM 3POCTAHHS TUCKY 3TOPSIHHS B IBUTYHI.
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poboTa IBUTYHA HA TU3EIILHOMY TAJIHBI;
......... poboTa IBUTYHA Ha TPOIYKTaX KOHBEPTAllii METaHOITY;

Puc. 2 — ExcniepuMeHTAJIbHI 32JI€KHOCTI BMICTY OKCHIB a30Ty y
BiANIpanbOBaHUX ra3ax BiJl YaCTOTH 00epPTAaHHS KOJIHYACTOr0 BaJjia IBUTYHA N
3a Pi3HOro MOTOPHOI'0 MAJIHUBA

3 BpaxyBaHHSIM TOTO, 1110 IliHA METAHOITy CKJIaJae, B cepeanbomy, 30-35 % Bix
BapTOCT1 JM3EIBHOTO IajiuBa, IEPEBE/ICHHS AW3EIbHUX JBUTYHIB Ha poOOTYy 3
BUKOPUCTAHHSAM TMPOJYKTIB KOHBEpPCIi METAHOJNYy € JOCUTh BUTITHUM. 3HUKEHHS
BUTPATH MAJIMBA CYNPOBOKYETHCS TOJIIMIIEHHSIM €KOJIOTTYHUX SIKOCTEH JU3es, 110
MpaIftoe CIiILHO 3 TEPMOXIMIYHIM PEaKTOPOM KOHBEPCIi METaHOITY.

Jliteparypa

1. He L., Fu Y., Lidstrom M. Quantifying Methane and Methanol Metabolism
of “Methylotuvimicrobium buryatense” S5GB1C under Substrate Limitation.
MSYSTEMS, 2019, 4, 6, 748-19.

2. Dalena F., Senatore A., Marino A., Gordano A., Basile M., Basile A.
Methanol production and applications: An overview, Methanol, Elsevier, 2018, 3-28.

VJIK 631.38.001

HEITAPAMETPUYHA ITOBYAOBA IUHAMIKHA 3MIHU ITAPAMETPA
TEXHIYHOT'O CTAHY 3EPHO3BHUPAJIBHOI'O KOMBAWHA

Huuaii I.M., acriipant
Hayionanvruii ynieepcumem oiopecypcie i npupoookopucmysaunts Yxpainu

Jns HemapaMeTpuuyHOi MOOYJIOBU JWHAMIKA 3MIHHM IapaMeTpa TEXHIYHOIO
CTaHy 3€pHO30MpaIbHOr0 KOMOalHa HEOOXIJIHO 3aCTOCYBaTH HACTYIIHI METOIU
00pOoOKU TIBOCTOPOHHKLO IIEH3YPOBAHUX BHOIPOK:

- METOJI MaKCHUMAaJIbHOI MpaBAONOIIOHOCTI B HemapaMmerpuyHii ¢opmi [1].
Horo peani3anis 3B’13aHa 3 BUKOPHCTAHHAM iTEpalliOHAIBLHOTO Mpolecy. ToMy BiH
MOKe OyTH peaji30BaHUi TUIBKH 13 3aCTOCYBaHHSM IPOTrPaMHOTo 3a0e3nedyenHs [1];
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- METOJ] 3BEJICHHs 3a/Ja4l 00pOOKH JBOCTOPOHHBO IIEH3YPOBAHUX BUOIPOK JI0
3a71a4i 00pOOKH OJHOCTOPOHHBO (KiJIbKA pa3iB) IIEH3YPOBaHUX BHOIpOK [2].

Huwxue mnpuBeneHa MeToAuKa TMOOYJOBH JWHAMIKM 3MIHM [apameTpa
TEXHIYHOTO CTaHy 3epHO30MpaIbHOTO KoMOaitHa [3].

[TpoBomuTH po3paxyHOK (QyHKIIi po3momairy HapoOitky Fj(t) HeoOximHo no
JOCATHEHHS peanizamisiMu cropamoBands piBHA Uj. Po3paxyHOK MpOBOASTH
IOCITIIOBHO TIpH KOskHOMY 3HadenHi Uj, j=1,K.

Po3paxynok ¢yHkmii posmoxiny Fj(t) 3a rpymoBaHuMEH JaHUMH HEOOXITHO
IPOBOUTH 32 (DOPMOIO MOPSTIOK PO3PAXyHKY HACTYIHUM [4].

Tabmuis 1 — @opma po3paxynky ¢pyHkiii po3noginy Fj(t) na piBni

CIPANIOBAHHSI 32 TPYNOBAHNMH JTAHUMH
i (i, t) | Foi [ru |r2 [Ri | ST |S” |A B |G |Di [E |F)
1 2 3] 4 5 6 7 8 9 |10 |11 |12 | 13 | 14

3amoBHIOBaTH KOJOHKH 1 1 2 Tabnuii. B rpady 1 3anocutn nmopsakoBuii HoMep
IHTepBaTy 3rpyIyBaHHs HapoOiTKy 1=1,n , a B KOJIOHKY 2 — fioro Mexi [5].

Bukopucratn gaHi TaOmWIll Ta BH3HATH 3HAYCHHS [oj, 1 1 rp Jusa I-To
inTepBany HapoOiTku (i=1,K ) Takum yuHOM:

- Igi - YUCJIO CIIOCTEPEKEHb (Tk 3 BUOIPKH, SIKI 33JOBOJIBHSAIOTH YMOBI Tk, IO
HAJEeXWUTh I-OMy iHTepBaldy HapoOitku 7, e(t ,t], U, II0 HaISKHUTH [-OMYy
iHTepBay cnpauioBanus u, € (U, ,, U] [6];

- I1j - YMCIIO CIIOCTEPEKEHD (Tk, Uk) TakuX, mo 7, € (t,,, t], , Uk U1 [7];

- I'2i - YMCJIO CTIOCTEPEXKEHD (Tk, Uk) TakuX, mo 7, € (L, t], ux> U; [8].

3aHOCHTH, 3HAWAEHI TAaKUM YHHOM 3HA4Y€HHS Ioj, Ij 1 I»j, BIAMNOBIAHO, B
KOJIOHKH 3, 4 1 5 Tabnuiii.

Busnauntu Benmuuunan Ri, S, S, A;, Bi, Ci, Di i E; 3a Takumu dopmysamu:
Ri: Foi,* I + Iy Si+ = Zijzl ij Si_ =N _Sitl = rj]:i RJ1 A = (N - S|+)/N ;
B = (N - S’ + rli)/Si_ = (Si_ — I — r2i)/Si_; C = (N - S, + rzi)/Si+ = (Si+ — I — rli)/si+ :
D =II_B,; E=II,C, mpui<n; E=1mpu i=n i 3anocuru ix, BiAmoBigHo, B
rpadu 6, 7,8, 9,10, 11, 12 i 13 taGmwmmi 3.

BusnaunTu 3HaueHHs GyHkiii po3noginenns Fj(t)) =Ai-Di+E; 1 3anectu ioro B
KOJIOHKY 14 Talmuii.

Busnauntn ramma-iacotkoBy t,(U) 1 (abo) cepenHro f(U) auHaAMiKy
sHomryBanHs B Toukax U=Uj, j=1Kk BukopucroByroun emmipuuny ¢yHKIIirO
posmnoginy Fj(t). [Topsmok po3paxyHKy HACTYITHHA.

BusHauntn ramma-sincotkoBuii HapoOitok t, mpu U=U;, j=L K. Jlns msoro

HEOOX1THO BU3HAYMUTH 1HTEpBai HapoOITKu (i1, tj), mpu AKoMy AJid 3HaYeHb QYHKIII]
posmomimy  Fj(t) Ha KIHISIX [BOTO  IHTEpBANy  CIpaBeUIMBA  PIBHICTh
Fi(ti-)< (1—y/100) < Fj(t).
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[ToTiM BU3HAQYUTH TaMMa-BiJCOTKOBHM  HapoOITOK 3a  (opMyIoro:
1-4/100-F,(t.,) .
t =t,+ (t —t,). Sxmo min npeskoro j=1,k crnpaBemnmBa
Fj (ti ) - Fj (ti—l)

HepiBHicTh  Fj(t,)<1-y/100, To 3HaueHHs HampaiioBaHHA [, PEKOMEHIYETHCS
BU3HauUaTH 3a popmymnoro: t,=t;+(t-1-t1)(1- y/100)/ Fj(n-1).

PekoMeHayeTbCsl Ui pO3paxyHKy TaMMa-BiICOTKOBOi JWHAMIKH 3MiHHU
napaMeTpa TeXHIYHOTO CTaHy 3€pHO30MPaIBHOTO KOMOaifHa BUKOPUCTATH 3HAYCHHS

v=80%. BusHauntu cepenniii HapobiTok f mpu U=U;, j=1,K. Jlns nporo emmipudHy
¢dyukmiro po3noginy Fj(t) HeoOXinHO HaHECTH HA WMOBIPHICTH poO3moainy BeiOymia-
['menenko. JlomyckaeThCss BUKOPHUCTOBYBATH WMOBIPHOCTI po3moairy BeitOyma-
['HeneHKO [UId OLIHKM TaMMa-BiICOTKOBOrO HapoOiTky t,. B mpomy Bumanky ii
HEOOXiNHO BU3HAYaTH Ge3mocepenHbo 3a Gpopmystoro: t,=a[-In(y/100)]*".

bynyBaTu nuHamiky 3MIHHM [apaMeTpa TEXHIYHOTO CTaHy 3€pHO30MpPalbHOIO
KoMOaifHa HeoOXiTHO SK 3aJexHicTh TamMa-BigcoTkoBoro t,(U) abo cepenuporo f(U)
HapoOITKY BiJl BEIMYMHU CIPAIFOBAHHS.

Jliteparypa

1. Rogovskii I. L. Models of formation of engineering management alternatives
in methods of increasing grain production in agricultural enterprises. Machinery &
Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2021. Vol. 12. No
1. P. 137-146. http://dx.doi.org/10.31548/machenergy2021.01.137.

2. Rogovskii 1. L. Analyticality of complex criteria for estimating grain
production in agricultural enterprises by intensification of engineering management.
Machinery & Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2021.
Vol. 12. No 4. P. 129-138. http://dx.doi.org/10.31548/machenergy2021.04.129.

3. Zagurskiy O. M., Pokusa Z. S., Pokusa F., Titova L., Rogovskii I. Study of
efficiency of transport processes of supply chains management under uncertainty.
Monograph. Opole: The Academy of Management and Administration in Opole,
2020; ISBN 978-83-66567-13-9; pp. 162.

4. Rogovskii |., Titova L., Trokhaniak V., Trokhaniak O., Stepanenko S.
Experimental study of the process of grain cleaning in a vibro-pneumatic resistant
separator with passive weeders. Bulletin of the Transilvania University of Brasov,
Series Il: Forestry, Wood Industry, Agricultural Food Engineering. 2020.
Vol.13(62). No1l. https://doi.org/10.31926/but.fwiafe.2020.13.62.1.11.  pp.
117—-128.

5. Rogovskiil. L., TitovalL.L., TrokhaniakVV.l., Haponenko O. I.,
Ohiienko M. M., Kulik V. P. Engineering management of tillage equipment with
concave disk spring shanks. INMATEH. Agricultural Engineering. 2020. Bucharest.
Vol. 60. No 1. P. 45-52. DOI: 10.35633/INMATEH-60-05.

6. Rogovskii 1., Titova L., Trokhaniak V., Trokhaniak O., Stepanenko S.
Experimental study on the process of grain cleaning in a pneumatic microbiocature
separator with apparatus camera. Bulletin of the Transilvania University of Brasov,
Series Il: Forestry, Wood Industry, Agricultural Food Engineering. 2019.
Vol. 12 (61). No1l. https://doi.org/10.31926/but.fwiafe.2019.12.61.1.10.  pp.
117-128.

174


https://doi.org/10.31926/but.fwiafe.2020.13.62.1.11
https://doi.org/10.31926/but.fwiafe.2019.12.61.1.10

3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

7. Rogovskii 1. L. Consistency ensure the recovery of agricultural machinery
according to degree of resource's costs. Machinery & Energetics. Journal of Rural
Production Research. Kyiv. Ukraine  2019. 10  (4), 145-150.
https://doi.org/10.31548/machenergy.2019.04.145-150.

8. Myhailovych, Y., Rogovskii, ., Korobko, M., Berezova, L. Experimental
studies of vibration load of synchronous threaded connections of grain harvester
combines. Engineering for Rural Development, 2023, 22, pp. 908-914. DOI:
10.22616/ERDev.2023.22.TF179.
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MEPIOAVNYHICTH 3AMIHY MOBITPSIHUX ®LIHTPIB CAJIOHY
TPAHCIIOPTHO-TEXHOJIOTTYHUX MAIIINH

HoBunbknii FO. A. acniipant
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E-mail: novickii_yurka@ukr.net

[Ipo HEoOX1aHICTH 3aMIHHU (UIBTPYBAJIBHOIO €JIEMEHTa, KUl BIAMOBIJIA€E 3a
OYUIICHHS TOBITPSI, M0 HAAXOAWTH B CAJOH TPAHCIOPTHO-TEXHOJOTIYHOI MAIIMHU
(TTM) nyxe gacto 3a0yBaroth [1? 2]. PosrisiHemo, sika BcTaHOBJIEHA MIEPIOUYHICTD
3aMiHU NOBITPSIHUX QUIBTPIB camony TTM.

B nporeci excriyaraiiii caioHHUN QUIBTp HEMUHYUYE 3a0pyAHIOETHCS, 1 TOMY
noTpelye 3amMiHu. B IHCTPYKINIAX HA €KCIUTyaTallito 1 TexHiune oocimyropyBanus TTM
BKAa3y€ThCS KOHKpPETHA TNEPIOJUYHICTh 3aMiHM (DUIBTPYBAJIBHOTO €JIEMEHTa, SKa
30pi€HTOBaHa JI0 TEPMIHIB BUKOHAHHS iX TUIAHOBHUX perjaMeHTHuX poOit. Pasom 3
TUM, JOIUIBHO 31MCHIOBATH OOCITYTOBYBAaHHS 1 3aMiHy (iJIbTPYBaJIBLHOTO €JIEMEHTY
caioHy 3a (PaKTMUYHUM CTaHOM OuIbTpa. 3aMiHy HEOOX1JHO MPOBOJIWTH YAacTIIe,
SKIIO aBTOMOO1J1b, TPAKTOP a00 K KOMOalH €KCIUTyaTy€eThCS B YMOBAaX ITIJIBUILEHOT
3aMMUJIEHOCT] 200 K 3ara30BaHOCTI.

Hanpuknan, ¢ineTp cajloHy 3HAYHO MIBUAIIE CTaHE HENPUAATHUM TMIPU
peryispHiii ekcrmyaranii TTM Ha TpyHTOBHX Joporax abo > B TOJi, [
KOHIIGHTpAIlisl B MOBITP1 PI3HOT0 BUY YACTHHOK € 3HAYHO BHUIIOIO0, HIK HAa MICBKUX
BylUIsAX. Takoxk, Ha TEpMIH CIy>kKOU TMOBITPSHOrO (PUIbTpa CaJOHy BIUIMBAE THII
Martepianxy, 3 SKOTO BiH BHUTOTOBJICHHU. SIKicHI (iIbTpyBalbHI €JIEMEHTH 3IaTHI
HOpMasbHO (pyHKLIOHYBaTH 1 micis 15-30 Tuc. kM npoOiry aBToMoO1sIs1, B TOM Yac sK
«miapoOkay He 3a0e3MeUnTh 1 MOJOBUHY BKa3aHOTO TepMiHy. [IpakTrka mokasye, 1o
npu mipoOiry aBromoOiss 10000 kM TOBITpsiHUI (DITBTP CaJTOHY MOXKE HAKOIMMYUTH
3a0pynHeHb Macoro 90-150 rpam.

Hust tpaktopiB  BEJIAPYC 2022.5 pekoMeHIyeThCs TPOBOJUTH 3aMiHY
(GIBTPYBAIIBHOTO €JIeMEHTa (IIbTpa CUCTEMH BEHTUJIALIL Ta ONMAJICHHs KaOiHU uepes
ko>kHi 2000 roauH po6OoTH.

B iHcTpykuisg 3 eKcrulyaTalii caMOXIJIHOTO 3€pHO30MpaIbHOro KoMOaiiHa
PCM-142 «ACROS» BkazyeTbcsl, III0 KOHTPOJIb Ta OYMILECHHS (PiabTpa OUYHUIIyBadya
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KaOlHU HEOOXI1JHO MPOBOJAMTH IIOJAEHHO, a MOro 3aMiHy CJiJI TPOBOJUTH IIPU
HEOOX1THOCTI, BUXO/SAYH 3 HOTO CTaHy.

PosrnsHeMo kijibka O3HAaK, sIKI BKa3ylOTh HAa HEOOXIAHICTh 3aMiHU CAJOHHOTO
¢inbTpa. Ilepmr 3a Bce, 1€ 3HMKEHHS MPOJYKTUBHOCTI CHCTEMU BEHTHIIALIL, TOOTO
MOTIK MOBITPS 3 e(JIEKTOPIB CTAE MEHII IHTEHCUBHUM, HIK paHillie; Mo Apyre — 1
MosiBa CTIMKOTO 3armaxy B CaJlOHi, IKMI HE OB’ sI3aHUH 13 30BHIIIHIMU JKEpeaMu; 10
TpeTe — Iie MiABUILEHE 3aM0TIBaHHS CKIIa.

bararo aBTomoOuUTENIB 3 METOI E€KOHOMIi BBaXKalOTh 3a Kpalle YUCTUTHU
CAJIOHHI (QUIBTPU CBOIMHM pyKaMH, a IMOTIM IOBTOPHO iX BHKOPHUCTOBYBATH.
[Ipono3uiiisi, Tpeba cka3aTd, HEBJajda, OCKIIBKM HISKE OYHIIEHHS IMIIPYyYHHUMHU
3aco0aMM HE MOKE€ Ha CTO BIJICOTKIB BIIHOBUTH IOYATKOBI BJIACTUBOCTI MaTepiaiB.
Oco0OnuBO 1€ aKTyaJdbHO [UJIi BYTUIBHUX (QUIBTPIB, MPUHIUI POOOTH SKHUX
3aCHOBAaHUIl Ha JOCUTh CKJIAJHUX BHYTPILIHIX Ipolecax, M0 BIJOyBalOThCS Ha
MOJIEKYJIIPHOMY PIBHI.

3 yChOTO BHUIIECKA3aHOTO MOXHA 3pOOUTH OJTHO3HAYHUN BUCHOBOK. CajOHHUIN
GUIbTp — HEOOXITHUN KOMIIOHEHT, CBOEYACHE OOCITYTOBYBAaHHS SKOTO € 3aOpyKOIO
30epexeHHs B cajoHi TTM npueMHo1 aTMOCcepH, siKka BUKIIOYA€ PU3UK BUHUKHEHHS
JETKUX HE3Ay’KaHb 1 CEpHOo3HUX 3aXBOpIOBaHb. 3amiHa QuibTpa camony TTM
3aJICKUTh, B 3HAYHIN Mipi, BiJ BIULTUBY JIOJACHEKOTO GakTopy [3].

Jlireparypa

1. Novitskyi A. V., Banniy O.0., Bustruy O.M. Study of influence of
operating factors on technical condition of agricultural machinery Machinery &
Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2021, Vol. 12, No
3, pp. 39-46

2. [Iponeyc O. B., HoBuupbkuii A. B., Pyxuno 3. B. «JlinepctBo B cdepi
¢biapTparii» — eQeKTUBHUIM HampsM 3a0e3leyeHHs] HaAiiHOCTI TexHiku. Matepianu
XI MixHapoaHOI HAyKOBO-TIpakTUYHOI KOoH(epeHiii. [IpobiemMu KOHCTpyrOBaHHS,
BUPOOHMIITBA Ta EKCIUTyaTalli CUIbCHbKOTOCIOAAPCHKOI TEeXHIKH. KpONmMBHUIBKHIA:
[IHTYVY, 2017. C. 255-256.

3. Pyxuno 3. B., HoBumpkuii A. B. Orisiig TeopeTUYHUX JTOCIIIKEHB
HaJiiHOrO  (yHKIIOHYBaHHS cucteM <«JIMC» mig BIUIMBOM — TEXHIYHOTO
oOcnyroByBanHs 1 pemoHTy. HaykoBuit  Kypuan  «Texuiunuii  cepsic
arpompoOMHUCIIOBOTO, JIICOBOTO Ta TPAHCIOPTHOTO KOMIUIEKCIBY. XapkiB, 2016, Bur.
2. C.223-231.

YK 658.382.3 : 621.43(62-717)
OXOPOHA MITPALI ITPU TEXHIYHOMY OBCJIIYTOBYBAHHSA
CUCTEMMH OXOJIOIKXEHHA /1IB3 ME3

Mandginoa M.B., 3100yBauka
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

HuHi B piquHHUX cHCTEMax OXOJIOKEHHS OUTBIIOCTI JBUTYHIB BHYTPIIITHBOTO
3rOpaHHs K B HaIllld KpaiHi, TaK 1 3a KOPJAOHOM BUKOPHUCTOBYIOTHCS PajiaTOpH,
BEpXHIA 0aK SIKUX Ma€ 3aJIMBHY TOPJIOBHUHY 1 MIBUAKO3HIMHY KPHIIKY. Y KPHIIILII

176


https://www.scopus.com/authid/detail.uri?authorId=58810323300

3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

3MOHTOBaHI BUIIYCKHUH 1 BITyCKHUI KJIanaHu. 3aCTOCYBaHHS TaKOi KPUIIKHU J03BOJISE
CTBOPUTH 3aKpUTy CHCTEMY 1 3a paxyHOK HAJAMIPHOTO THUCKY IIiIBUIIATH
TeMITepaTypy 3akumnanus piguau 10 104°C, mo pi3ko ckopouye ii BUTpaty. B Toii ke
4yac, BUKOPHUCTOBYBAHI B 3aKPUTHUX CHUCTEMaxX OXOJIO/DKCHHS IIBUIAKO3HIMHI KPHUIITKA
MalTh ICTOTHHH HEJOJIK: TpH TeperpiBaHHI JIBUTYHA MEXaHI3aTOpH MaloTh
MO>KJIMBICTB 1X 3HSTH 13 3aJIMBHOI TOPJIOBUHM 32 HASBHOCTI B paaiaTopi HAAMIPHOTO
TUCKY, 10 TIPU3BOJUTH J0 OMIKIB 0COOM 1 pyK MexaHi3aTopa.

AHani3 BUpOOHHYOr0 TpaBMAaTU3My 3 THMYACOBOIO BTPATOIO Mpale3aaTHOCTI,
MPOBEICHUI cepell TPAKTOPHUCTIB psAxy obnactedl YkpaiHu, J03BOJIMB BUSBUTU
MIUTOMY Bary MeXaHi3aTopiB, 110 OTPUMAJIA OIIKH MPH TEXHIYHOMY OOCITYyrOBYBaHHI
neperpitux cucteM oxonoxeHHs [IB3, skuit cknaB — 7,0%, a cepen TpaBMOBaHUX
KoMOaliHepiB 3epHO30UpaIbHUX KOMOaitHIB — 4%. CepeaHs TSKKICTh OJIHI€T TPaBMH,
MOB's13aHOI 3 omikaMu, ckiaia 10—15 gHiB.

Bigomi TexHIYHI pillleHHS — PO3IIUPIOBAIbHI 0ayku, $Ki JO3BOJISIOTH
3ano0irtu omikam. IIpoTe iX 3acTocyBaHHS Ha yCIX KJacax TPaKTOpIB BHMarae
3HAYHUX MaTepiaIbHUX BUTpAT.

MeToro 1IbOr0 JOCIIKEHHS CTaJI0 BUSBICHHS IPUYMH OIIKIB MEXaH13aTOPIB
MIpU TEXHIYHOMY OOCIYTrOBYBaHHI MEPETPITUX CUCTEM PIIUHHOTO 0X0JokeHHs /(B3
1 MOIIYK TMOPIBHSHO HEJOPOTHUX Cmoco0iB 1 3aco0iB Il 1X 3amoOiraHHs.
ExcrieprMeHTanbH1 TOCTIKEHHS] TPOBOIMIIUCSA B Tpu eTanmu. Ha mepmomy erari
JIOCITIJIKYBaBCS BMITQJIOK BIJIKpUBAHHS KPHIIKH, 110 YaCTO BUHUKAE B MPAKTHIIL, 13
3aJIMBHOI TOPJIOBUHU pajiaTopa MpU PO3PAXyHKOBOMY HAJAMIPHOMY THCKY TMapH,
piBaomy 0,14 Mlla, 1 Temneparypi piguau T=105 °C. Ha apyromy — mpociiakyBaBcs
croci®d OXOJO/DKEHHS TMEPEerpitoi PiIAMHM B CUCTEMI HUIIXOM 11 JAPOCETIOBAHHS 3
BEpXHBOT0 0Oaka 4Yepe3 J0JAaTKOBI OTBOpPH pi3HOTO mepepidy. Ha Tperbomy erari
JOCIIKyBanacs €eKTUBHICTh PO3POOJICHUX 3a YYACTIO aBTOpa TEXHIYHUX PIIICHb,
COpSIMOBAaHUX Ha 3amoOiraHHl BHUKUAY Mapu Yepe3 3alMBHY TOpPJIOBUHY MpHU
nepea4yacHoOMY BIAKPUBAHHI KPUILKH.

JlocipKeHHsT MPOBOJMIINCS Ha CTEH[ll, SIKUM JO3BOJIUB BIITBOPUTU pEaJIbHI
YMOBH 1 IPOLIECH, L0 MPOTIKAIOTh B CUCTEMI PIIMHHOTO 0X0yokeHHs JIB3, a Takox
Ha peanbHoMy JaBuryHi CMJI-72A. Jlns mNOBHOrO OMUCy YMOB MPOBEICHHS
CKCIICPUMEHTY  PO3PAaxXOBYBaJWCS  TMapaMeTpw,  SKi  HEMOXIJIHWBO  OyIo
IHCTpYMEHTAJILHO BUMIPATH. 30Kpema, N — mijiBe/ieHa TeIioBa MOTYKHICTh, BT; & —
koedimieHnt TteroBimmadi cuctemu, Bt/ °C; C. — TeEIIOEMHICTH CHUCTeMH 0e3
ox0JIo/Kyro4oi piauan, BT/ °C.

B sKocTi mMOYaTKOBOTO pIBHSHHS [JIi PO3PAaxXyHKIB MPHUBEACHUX BHUIIE
napamMeTpiB BUKOPUCTOBYBAJIOCS BiJIOME PIBHSHHS TEILIOBOTO OallaHCy:

(€. +C)%EE =N =a(T -T) =N,

1)
ne No _ Temnosa MOTYXHICTh, 110 BUTPAYA€ThCS HA HarpiB pimuHu 0Oe3
ypaxyBaHHs BTpaT, BT; C_ — TeMIOEMHICTh OXONOKYBalbHOI pigmum; 1 —

6

TeMIIepaTypa 0XoJI0KyBanbHo1 pignan, °C; U — wac, c; To _ TeMIiepaTypa MoBITpS,
°C
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Pimrenns ObOoTo piBH}IHH}I 3 YpaxXyBaHHAM IIOYAaTKOBHX YMOB 3aJa€TbCA
BHUPAXCHHAM:

at

T=T + N 1_g &€
a

(2)
[lincraBnsaroun B piBHAHHA (2) [JaHI TOYATKOBHX JUITHOK HarpiBaHHS,

oGuncmoemo N, @ | Ce. Pe3ynbrat eKcriepuMEHTy Ha CTEHAI HACTYITHI.

BinkpuBaHHS KPHUIIKU MPU HAIMIPHOMY THUCKY OXOJIO/KYBAJILHOT PIIMHU B CUCTEMI,
piBaoMy 0,12—0,13 MIla, He3aneXHO BiI CTaHy INTOPKH PaaiaToOpiB MOCTIHHO
MPU3BOIMIO /IO INBUIIKOTO 3aKHMITAHHSA oxonozmcyBaanoi' pIAMHM y BHYTpIIIHIN
BUCOTY JI0 5 M HaJ| paJiaTOpoM 13 3aJIMBHOI TOPJIOBUHU. ABTOMAaTUYHE BIJAKPUBAHHS
(cipanibOBYBaHHSI) BHUITYCKHOTO KJIallaHa IpU HAJAMIPHOMY THCKY B pajiarTopi,
outbmmomy P>0,11 MIla, 1 Bukug mapu yepe3 NapoBIABIAHY TPYOKYy HE BILIMBAE
ICTOTHUM YMHOM Ha IIBHUJKICTh HAPOCTaHHS TEMIEPAaTypu pIIUHU TpU
oe3nepepBHOMY ii HarpiBi. [Ipu MOBHICTIO 3anpaBiieHid 0X0JI0IKYBaIBLHOIO PIUHOIO
CUCTEMI, BIAKPUTIA MITOpI (Kalro31) 1 MmiABOAI Temja (i YMOBHM BIJANOBIAAIOTH
poOOTI JBUTYHAa Ha XOJIOCTOMY XOJy IMpH CHpaBHIA BEHTWIALIL pajiaTopa),
JIPOCEJIIOBAHHST  OXOJIO/KYBAJIBHOI PIJIMHU Yepe3 BEHTWJIb IUIONMICI0 BHUXIJIHOTO
nepepizy 70 MM? NpU3BOAMTH A0 Toro, 1o uepes 28-30 ¢ TUCK B pajiaTopi
3HIDKYETBCS 0 aTMocdepHoro. BTpath 0XO0NOMKYBAIBHOI PIAMHH TPH I[HOMY
ckianarTh 2-4 mitpu. Ilpu 3akputiil mTopil pagiatopa (XOJOCTUM PeXUM poOOTH
JIBUTYHA MPU 3a0UTUX KOMIpKax TEIJIOBIJABIIHUX IUIACTUH pajiiaTopa) 4ac, BIPOIOBK
SKOTO THCK B pajlaTopl 3HIDKYHCS 0 aTMOc(epHOro, 301IbIIY€EThCS B JIBa pas3H 1
ckinagae 50-60 c, a Brpatu piauau 7-8 1. TpHUBaNICTh OXOJIOHKEHHS CUCTEMU 0e3
JPOCETIOBaHHS TEperpitoi piiuHu 3 paaiatopa B 3-4 pasu Oulblie, HDK TpH
npocentoBadHi. [Ipy HarpiBi 1 MNOJANBIIOMY JAPOCENIOBAHHI OXOJOKYBaIbHOI
piauHM, 3MeHIeHo1 B paaiatopi Ha 17-20% Bix nepBUHHOTO 00'€éMy, MPAKTUYHO HE
3MIHIOETHCA 4Yac ii OXOJIOMKEHHsI, Ta 3aTe B JIBa pa3u 30UIBIIYEThCS 11 BUKUJ, SIKUN
ckianae 14-15 m.

JlomaTkoBe MIAKIIOUEHHS 0 CHUCTEMH 3 TIEPETPITOI0 OXOJIOKYBATHHOIO
piauHOI0 00'eMOM 59 11 10J1IaTKOBOT €EMHOCTI 3 OXOJIOJIXKYBaJILHOIO PIIUHOI0 00'eMOM
B 8 JI 1 TeMIIepaTyporo, IO JOPIBHIOE TeMIIepaTypi HAaBKOJHUIITHHOTO CEPEIOBUINA, HE
no3BoJisge ornepatuBHO (3a 40-60 c¢) 3HU3UTH THUCK B CHUCTEeMi JO aTrMoc(epHOTo.
OTpuMaHi eKCIIEpUMEHTabHI JaHI 1 MaTeMaTHYHa IHTEpIpeTallis IMpoIecy
JO3BOTIIIA  TIOOYyBaTH EMITIpUYHY 3aJICKHICTh Yacy OXOJOKEHHS TeperpiToi
oxosokyBansHOi pimuman B cucremi (1) mpm i apocemoBarHi uWepes BeHTHI 3

pisHEME BuxigHumu nepepizamu J Big N, @ i T.

42,1)/(T —100°Jc, - C,
”sz -7,7(N = (100° - T, )

t =

0,41

3)
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s 3amexHicTh Oyna BHUKOpPHUCTAHA TIPH PO3PAXYHKY KOHCTPYKTHBHHUX
mapaMeTpiB  3aXHCHOT'O MPHCTPOIO, CIPSIMOBAHOI'O HAa BiJBEpTAaHHS OIIIKiB.
BcranoBneHo, Mo B CEepIMHUX CHCTEMax OXOJOKEHHS 3HIKECHHS TeMIEpaTypH 1
TUCKY TIEPETPITOi PIAMHM 10 BEIUYUHH, TIPH SKIH yCYBAETHCS MOXKIJIMBICTD 11 BUKUIY
yepe3 3aJUBHY TOPJIOBHHY 1 HEOC3MEKy OMiKIiB OOCIyroBYyIOUOro IIEPCOHAIY,
3MIHCHIOETBCS BIPOJOBK 426 ¢, TOOTO y MOPIBHAHO Benukuii 4ac. Pesympratn
eKCIIEPUMEHTAJIbHUX JOCHIIKEeHb, aHaMi3 BITYM3HSIHOI 1 3apyOKHOI MATEHTHOI
JITEpaTypH, AO3BOJUIM PO3POOUTH N0 CHUCTEM PIAMHHOTO oxoyiomkeHHs J(B3
ToAaTKOBI BUMOTH Oe3neku. OCHOBHE 3 HHMX — BHUMOra Mpo Te, 00 MpHuCTpii
aBTOMATUYHO OJIOKYBaB BUXITHUI KaHaJ 3aJTMBHOI TOPJIOBUHU Y Pa3i 3HATTS KPUIITKU
npu HaaMipHoMy TucKy B paniaropi P=0,1 MIla 1 T=110°C, 1 B To#l >xe uac
30epirangacs 0 MOXJIMBICTh CKHJAHHS HaJAMIpHOI mapu y OesmnedHe micue. Bumoru
Oe3IeKy peaaizoBaHi HAMU B JIBOX TEXHIUHUX PIIICHHSX, K1 BU3HAHI BUHAXO0/IaMHU.

YK 631.3.004
BU3HAYEHHA TPYAOMICTKOCTI 3A BUJAMU TEXHIYHOI'O
OBCJYI'OBYBAHHS 3EPHO3EUPPAJIBHUX KOMBAVHIB

IlaTpos P.P., acnipant
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

KoopaunanbHi 3MiHM B €KOHOMIIl YKpaiHU 3yMOBWJIM HETATUBHI HACJIJIKU:
Mai>ke TIOBHICTIO 3HHMINEHA arpapHa TexoOciayroByrouya 0asa, BIJCYTHICTb
GbiHaHCOBUX JIEpKABHUX PpECypciB s ii BIJHOBIEHHS, PO3JIAroJKEHICTh
TEXHOJIOTIYHUX IMOTYKHOCTEH, IO 3HAYHO 3MEHIIWIO PEHTAOEIbHICTh arpapHoro
BUpOOHHUIITBA [1].

TexHIKO-TEeXHOJIOTTYHE OOIPYHTYBaHHS HOPM IPU BCTAaHOBJIEHHI HOPMATHBY
TPYJOMICTKOCTI TE€XHIYHOTO OOCIYroBYBaHHSl CLIbCHKOTOCIIOAAPCHKUX —MAIIWH
CTBOPIOE YMOBH [UIS BIJJIATO/DKCHHS TEXHOJOTIYHMX TOTY)KHOCTEH IIJISIXOM
PIBHOMIPHOi IHTEHCHBHOCTI M HamNpyXE€HOCTI HE TUIbKM Ha THUIIOBUX, ajle ¥ Ha
IPYNOBUX TEXHOJOTIYHUX OTEPAIlisiX — OCHOBA 3alPOIIOHOBAHOTO MeToay [2].

[IpoBeneni OCHiIKEHHS JO3BOJSIOTH KOHCTAaTyBaTHU, IO K TakKi HOPMHU
TPYJIOMICTKOCTI Ha TE€XHIYHE OOCIIyrOBYBaHHS CLIbCHKOTOCHOJAPCHKUX MAIMH a0o0
K B3araji BiJICyTHiI, ab0 > HEOOIPYHTOBAaHO BCTAHOBJIEHI W HE BIJNOBINAIOTH
TidcHUM ~ 3aTpatam  pecypciB.  Tak  3aBOAM-BUPOOHUKH  PETJIAMEHTYIOTH
TPYAOMICTKICTh Ha IIIO3MIHHE TEXHIYHE OOCIyroByBaHHS 3€pHO30MpaIbHUX
KoMOalHiB mporyckHoi 31atHocTi 9 kr/c 0,8 — 1,0 mon.-rox., a GakTuyHi 3aTpaTu
3HauHo Buie 2,11-2,49 mon.-roa. 1 3a ymoBu, mo cirocap Oyzae kimacuikartii He
HIDKYE TPETHOTo po3psay [3].

VY pesynbTaTi aHanmizy BUSBIEHO, IIO0 PO3pOOJIEHI PI3HUMU BUKOHABILISIMU
(opranizaiissiMi) HOPMH TPYJAOMICTKOCTI Ha OJHAKOBI THUIM MAalIWH MarOTh 3HAYHI
BIIMIHHOCTI. Y po3poOsieHuX [4] TUNOBUX HOpMax Yacy Ha TEXHIYHE
o0cnyroByBanHsa K3C-9M BcTaHOBNI€HA TPYAOMICTKICTh MO BUAAX 0OCITyrOBYBaHHS,
mon.-rox: H[TO — 1,43; TO-1-2,42; TO-2 — 2,5; y TunoBux BianosiaHo — 1,65; 2,8;
2,95.

179



3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

AHaJIOT1YHE SBUIIE CIIOCTEPITa€ThCA M MO IHIIUX TUMax KomOaiHiB. Kpim
TOTO, JOCIIUKCHHSAMHM BCTAHOBJICHO, IO BiJl MOMEHTY CTBOPEHHS MAIIUH [0
pPO3pPOOKH HOPM TPYJIOMICTKOCTI TPOXOMWUTH OuIbIIe IT'SATH POKiB. Tomy, 1100
YCYHYTH HasiBHI HEIOJIKH, TPU PO3POOIl HOPM HEOOXITHO 32 OCHOBY MPUHHATH
KaTeropii CKJIAAHOCTI TEXHOJOril TEXHIYHOTO OOCIyroByBaHHs MamuH. Huni
MOHSTTA CKJIAJHOCTI HE MAa€ YITKOrOo HAayKOBOTO BHU3HAYCHHSI Ta TOUYHUX KPHUTEPIiB.
Omnepyroyn aBTOPCHKOIO KATETOPI€I0 CKIAJHOCTI MAIIMH 1 CTPYKTYpPOIO PIYHHX
3aTpaT TPYJAOMICTKOCTI Ha TE€XHIYHE OOCIYroBYyBaHHS IO Ipylax MallMH Ha OJHY
YMOBHY  OJMHUIIO  3allpOMIOHOBAHO BHU3HAYEHHS 1O BHUAAX  TEXHIYHOTO
00CIIyroByBaHH 1 caMy TPYAOMICTKICTb [5].

3a y4dacTio aBTOpa po3po0JeHO Ha 3epHO30MpaJIbHI KOMOAWHU, MOTOKEHO 3
IEHTPAJbHUM KOMITETOM MPOQCIUIKH MPAI[iBHUKIB arpONPOMHCIOBOTO KOMILIEKCY
VYkpainu ¥ 3aTBep/pkKeHO B MIHArpomoJyiiTUKK YKpaiHW HOPMATHUBHUMN 301pHHK, J€
BUKJIQJICHO METOJUKY PO3paxyHKy, TUIIOBI HOPMH TPYIOMICTKOCTI JIsl HOPMYBaHHS
mpaii CiarocapiB 3 TEXOOCHYyrOBYBaHHS CUIbCHKOIOCHOJAPCHKUX MalIMH Ta
YCTaTKyBaHHSA, TPAKTOPUCTIB-MAIIMHICTIB CUILCHKOTOCIIOAAPCHKOr0 BHUPOOHMIITBA,
3aHATUX  TEXHIYHUM  OOCIyrOBYBaHHAM  3€pHO30MpalbHUX  KOMOAilHIB B
POCIVMHHHULTBI TpH BIAPSAHIN OIJIATI Mpaml Ta CKJIaJaHHl OpuragHux u
IHAMBIAyaJIbHUX HOPMOBAaHUX 3aBJaHb INpH TMOTOJWHHIM OIUIaTI mpami 3
TEXHOJIOTITYHUM OCHAIIEHHSIM 1HCTPYMEHTOM, OOJIaJHAHHSAM 1 TEXHOJIOTTYHOIO
JIOKYMEHTAIEIO0 3T1THO BUMOT 3aBO/1y BUPOOHHUKA KOMOATHIB.

B Vkpaini Boepiie po3po0saeHo nogi0H1I HOpMAaTUBHUM JOKYMEHT JI€:

- OOIpyHTOBaHO HOPMM Ha HOBI 3€pHO30MpalibHI KOMOalHH, YChOTO IS
HOPMATUBHOTO 30ipHHUKA PO3pPOOJECHO HOPM TPYIOMICTKOCTI — 6372, yKpymHEHUX
HOpM — 511, iHHOBAIIIS ckiIaaae 68 %;

- BHepie TpoBeleHa Kiacudikaiis 1 KOIyBaHHA TPYJIOBUX TPOIECIB
TEXHIYHOTO OOCIyroByBaHHs KOMOAilHIB 3 METOI CTBOpPEHHS 1H(pOopMaliiiHuX
CUCTEM JIJI aBTOMAaTH30BAaHOTO OOMIKY 1 aHamizy iHpopmalii moao po3poOieHHs
HOPM 1 HOPMAaTHBIB.

BiacytHicte a00 X HEOOIPYHTOBAHICTh 1HXEHEPHHX METOIAUK PO3pPaxyHKIB
€JIEMEHTIB TPYAOMICTKOCTI TEXHOJOTIYHOIO MPOIECY TEXHIYHOIO OOCIYrOBYBaHHS
CUIbCHKOTOCTIOAAPChKUX MAlIMH € OAHIEI 3 NPUYMH CyO’€KTUBI3MY NIpH BUOOpI
BUPOOHHMYOT CTPYKTYpPHU i OLIHKH €(DEKTUBHOCTI TEXHIYHOI CUCTEMU B LJIOMY. Tomy
3alpOIIOHOBAHUN METO]I OTIEPATUBHO JJO3BOJISIE BUZHAYUTH HOPMH TPYIOMICTKOCTI Ha
TEXHIYHE 00CITyrOBYBaHHS IPHU BIJICYTHOCTI iX Y BUPOOHUIITBI.
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YK 629.33/.36:621.313:504.5
EJEKTPOMOBIJI. IKOJA Y1 KOPUCTD JIA
HABKOJIMIIHBOI'O CEPE/IOBHUIIA

I'epacumuyk Kipin BiraniiioBuy, crynent™
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
kgv04042004@gmeil.com

[TonynapHICTh €IEKTPOMOOLIIB 3pOCTAE 3 KOKHUM POKOM, TOMY BOHH CTalOTh
BCe OUTBII MOMIMPEHUMH Ha HAIIMX BYJIUIAX. BBaxaeThCs, 1110 BOHH OUIbII O€3MeuHi
JUIS TOBKULISL M 3J0pOB’S JIFOJWHU, a/KE Maike HE BUKHUJIAIOTh MAapHUKOBI ra3u u
1HII1 3a0pyIHUKY T 9ac pyxy. HaroMicTe HM3Ka MOCHIIKEHb CTaBUTH IIiJ CYMHIB
€KOJIOTTYHICTh €JIEKTPOKAPIB.

Pe3ynbTaTi A0CHII>)KEHh HAYKOBIIB IHCTUTYTY €KOHOMIYHUX JOCTiIXKEHb 1fo
[1, 2] cBiguarh, U0 3 TOYKH 30py KIIMaTy €JIEKTPOMOOLIl € IIKIJIMBIIIUMH, HIXK,
aBTOMOOUII 3 JU3EJbHUM JIBUTYHOM. B po0OTI mpoBoAMIIMCS TOPIBHIHHS 3arajlbHOTO
BYTJICIICBOTO CIiAy, SKAWA TPOTATOM >KUTTEBOTO UKy 3aIHINIAIOTH JTU3CITbHUAN
Mercedes C220d (194 xincekux cui) 1 Tesla Model 3 (351 k.c.). Ilpu ubomy
BPaxOBYBAJINCS BUKHUAM TMApHUKOBUX Ta3iB HE JIMIIE MPOTITOM EKCIUTyaTaIliifHOTO
nepioIy aBTOMOOLIIS, aJie TAKOXK TP MOT0 BUPOOHUIITRI, 3aIpaBili 1 yTHITI3aIlli.

Bunobytok 1 00pobOka miTito, K06aany 1 Maprasip, HEOOXITHHMX JJIs
BUPOOHUIITBA ABTOMOOUTHPHUX aKyMYJSTOpIB, € Iy’)K€ €HEePproeMHuMH. Tomy, y
BIJIMOBITHOCTI /10 PO3paxyHKIB BUPOOHUIITBO OJIHI€T OaTapei, TEPMIH CIY>KOU SKOi
ctaHoBUTh 10 pokiB, npusBoauTh 10 emicii 11-15 Tonn CO,. Takum uyuHOM, TpU
npobiry B 15000 kinmomerpiB Ha pik Tesla 3amummae 3a coboro mo 73-98 rpamis
BYIJICKUCIIOTO a3y Ha KiJIOMETP.

S0 BpaxyBaTH, IO 3HAYHA YaCTKa €ICKTPOCHEPTil IS 3alpaBKH MaIlliHU
BUPOOJIIETHCA HA BYTUJIBHUX EJIEKTPOCTAHUIAX, TO, 3a MiApaxyHKaMH, MapHUKOBUN

15 Haykoguii kepiBauk — Onanko B.T'., K.T.H., IOLEHT
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nuieid 1poro eaeKkTpokapa € e outbimuM - 156- 181 rpama Ha KUIOMETp NUIAXY.
Biamosinunii mokasauk Mercedes - 112 rpamiB CO; Ha KioMeTp.

Bdeni HaromomyrmTh, MO0 € OUTBII €KOJIOTIuHI 3acoOM TepecyBaHHS - II€
BOJIHEB1 aBTOMOO1JII Ta PEKOMEHIYIOTh 3aCTOCOBYBATH MPUPOIHHIA ra3 K MaJMBO B
NEepexiAHUIA Tepioj] 10 BOAHIO a00 «3€JEHOr0 METaHy», OCKUIbKH JIJIsl TBUTYHIB, IO
MPAITO0Th HA Ta3y, CyMapHi BUKUIA HA TPETUHY HIDKYE, HUK M1 au3enbHUX. Kpim
TOTO, BOJHEBO-METAHOBA TEXHOJIOTIS T03BOJISIE€ 30epiraTy BiJHOBIIOBAILHY €HEPTIiIO
IPU MaKCUMaJIbHOMY HaBaHTa)XEHH1 CTPyMYy.

Victor R.J.H. Timmers, Peter A.J. Achten B CBoii poboti [3]
MpoaHaIi3yBaIM PEe3yIbTaTH YUCICHHUX JOCIIKEHB (86 mKepel) 1 BCTAHOBUIIH, 110
ICHy€ TIO3UTHBHUN 3B 30K MDK Baror aBTOMOOUIS Ta KoedillleHTaMH BUKHUJIIB
TBEPJUX YACTUHOK, HE MOB’SI3aHUX 3 BUXJIOMHUMHU Tra3aMH.

JIOCHITHUKA BHSBUJIM, IO €JICKTPUYHI, TIOpUAHI Ta 1HIIN TakK 3BaHl
€KOJIOTIYHI aBTOMOOLIl BUPOOJSIOTH CTUIBKM  TOKCMYHHMX BUKHUAIB, CKIUJIbBKH W
nu3eni. TOKCMYHI BUKUAM - 1€ KPHUXITHI YACTUHKH, SIKI YTBOPIOIOTHCS BHACHIIOK
3HOITYBaHHS IIMH 1 TaJIbM, II€ TAKOK YaCTHHKH OITYMy JOPOKHBOTO MTOKPHUTTS, TIHIT
BIJl TaJbMIBHOI CHCTEMH, TOMY iX HAa3MBalOTh HEBUXJOMHUMHU BHKUAAMHU (non-
exhaust emissions). Benuka Maca €KOJOTIYHMX aBTOMOOUIIB € MPUYMHOIO TOTO, IO
1]l Yac MPUCKOPEHHS a00 CIOBUIBHEHHS IIMHU Ta rajibMa 3HOIIYIOTHCS IIBUIIEC
yepes OUIbINY Bary, yTBOPIOOUH O1IbIe TBEpAuX yacTok. Llei mporec xapakTepHuil
JUIS BCIX aBTOMOOLIIB, BKJIIOYAIOUM JHW3€IbHI Ta OCH3MHOBI, ajl€ €KOJIOTIYHI
TPaHCHOPTHI 3aCO0U BUPOOJISIOTH iX OUIbIIE, OCKIJIBKA BOHU BaXK4i.

byno BcranoBieHo, mo enexkTpomoOini Ha 24% Baxul 3a EKBIBAJEHTHI
aBTOMOOLIl 3 JBUTYHOM BHYTPIIIHBOTO 3rOpsiHHA. [lOSICHIOETBCS 1€ JOCTaTHHO
BEIIUKOI0 Macow akymyJsTopiB. Kpim Toro, ix KIJIbKICTh BUPOOHUKH MParHyTh
30UTBIITUTH, MO0 MIJBUIIUTH JANbHICTh MOI3AKM HA ONHINA 3apsami. SIK pe3ynbrar
3arajibHa Maca aBTo 3poctae. Hampukman, Tesla Model S mae cnopskeny macy
2100 kr, a BMW 7-Series - 1700 kr, maca enektpokapa Nissan Leaf 1500 kr, a maca
criiBcTaBHOTO 3a rabaputramu Volkswagen - 1200 xr.

Model Petrol/diesel Eco-car version % Difference
version

Volkswagen Golf 1,617kg +16.3%
1,390kg

Fiat 500 1,427Kg +24.2%
1,149kg

Ford Focus 1,719kg +14.6%
1,500kg

Smart coupe 1,055kg +28.7%
820kg

Toyota Prius V 1,514kg N/A
Hybrid

petrol/electric

Puc. 1. llopiBHSIHHSI MacH 3BHYATHUX aBTOMOOLITIB 3 eKO-BepCisiMH
(Journal Atmospheric Environment)
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TakuM 4YWHOM, HEBHUXJIONHI BUKHAM NPUOJU3HO JAOPIBHIOIOTH KIJBKOCTI
TBEPAUX YACTHHOK, 30€pEKEHUX 3aBISKH 3MEHIICHHIO BUKOPUCTAHHS HU3EIHHOTO
JBUTYHA.

ABTOpH 3BEpTalOTh yBary Ha Te, III0 Ha HEBUXJIOMHI BUKHUIHA BXKE MPHUIAIAE
noHaa 90% BuUkuAIB Bix TpaHcnopTy. Lli mpomnopitii MaroTh TEHACHITIIO IO 3pPOCTAHHS.
XiMIYHI XapaKTEePUCTUKA HEBUXJIOMMHUX BUKUIB BKIIOYAIOTh BaXKKI METaJH, Taki 5K
IIUHK, MiJIb, 3aJ1130 1 CBHHEIIb, Ta € MIEPEBAXKHO HEOPTAHIYHUMH CIIOTYKaMH y BUTIISI
acpo30iB. TOKCHKOJOTIYHI JOCTIKEHHS BHUSBUIM 3B’S30K MDK HEBUXJIOMHUMU
BUKHJIaMH Ta HETAaTUBHUMHU HACHIJIKAMHU JJI1 370pOB’sl, TAKUMH SK PECIipaTOpHIi
3aXBOPIOBaHHS, 3allaJieHHs JIeTeHiB 1 1 momkomkeHHs JJHK.

Takum 4ynMHOM, HEOOXITHO 30CEPEJWTH yBary Ha BCTAHOBJICHHI CTaHJIapTiB
III0JI0 BUKHJIIB, HE TOB’SI3aHUX 3 BUXJIONMMHUMH Ta3aMH, CTBOPUTH OOMEXKEHHS IS
HEBUXJIOITHUX BUKHJIB, SKUM ITOBHHHI BIJIOBIJIATH BCl HOBI TPaHCIIOPTHI 3acoOw,
3aMpOBAIUTH CTAHJAAPTU30BAHWA METOJ] BUMIpIOBaHHSA. TakoX I 3HKEHHS
HEBHUXJIOIHUX  BHUKUIIB  MPONOHYETHCA  3MEHIUEHHS  Bark  aBTOMOOLIIB
(eqIeKTpOMOOUTIB 1 3BUYAWHUX) 3 BUKOPUCTAHHSIM TEXHOJIOTIH BHUTOTOBJICHHS
MOJICTIIICHNX KOHCTPYKINM Ky30Ba, ITUH 1 pEreHEpaTUBHUX TajdbM. PeKOMEHIy€eThCS
CTBOPUTHU CTHUMYJIHM JUIsl CHOKHMBAadiB 1 BUPOOHMKIB aBTOMOOUIIB JJIs MEPEXOo]y Ha
OlTbII JIErKl JIETKOBI aBTOMOOLT, MO0 3MIHHTH TCHIACHINIO 30UILIICHHS Baru
TPAHCIOPTHHUX 3aCO0IB Y BCIX CETMEHTaX PUHKY.

OTpumaHi BUCHOBKHM HaOyJIM MOIYJISIPHOCTI 1 OyJIM IPOLUTOBAHI B Mpeci, Ha
caiitax iHTepHer BuiaHb [4, 5] (348 muwmryBann). Ilpm mpoMy Ha pecypci
www.sciencedirect.com [6] 3a3HaueHo, 1110 OyB BHUSBJICHUN MOTEHIIIMHUNA KOHQIIIKT
IHTEpECIB, TOCIHIHKEHHS HE TIPOBOIMIKCS TiJ eriforo EAnHOyp3bKoro yHIBEpCUTETY,
sk Oyno 3asBieHo. Lle € miaTBepKeHHIM, 0 JTOCIIKEHHS BaXKJIMB1, TOTPEOYIOTh
MOAANBIINX OOTOBOPEHB Ta IUCKYCIH.
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Abstract. Flexible electronics, characterized by their bendable and stretchable
substrates and components, represent a transformative aspect of modern electronics. This
paper provides a comprehensive overview of flexible electronics, delving into their
history, construction, fabrication, and applications. A comparison with traditional rigid
PCBs is drawn, highlighting the materials, advantages, and disadvantages of flexible
electronics. Moreover, the paper explores the use of flexible electronics in solar panels
and the field of medicine, particularly in health monitoring and prosthetics.

Introduction. The emergence of flexible electronics marks a significant
evolution in the field, originating from Ken Gilleo's patent in 1903 to modern-day
high-performance applications. This paper aims to elucidate the unique
characteristics and applications of flexible electronics, emphasizing their distinction
from rigid PCBs and their growing importance in various sectors.

History and Construction. The foundation of flexible electronics traces back
to Gilleo's patent, which laid the groundwork for subsequent innovations. Unlike
rigid PCBs, flexible electronics utilize bendable substrates, typically polyimide films,
enabling enhanced durability and flexibility. The construction process involves
layering components onto the flexible substrate, offering resilience and adaptability.

Fabrication and Design. Flexible electronics undergo specialized fabrication
processes tailored to their unique requirements. Techniques such as injection molding
and hybrid integration enhance durability and performance. The integration of
conductive inks presents opportunities for cost-effective and environmentally friendly
manufacturing, albeit with challenges in performance optimization.

Comparison between Rigid PCBs and Flexible PCBs

1) Material Composition:

Rigid PCBs: Typically constructed using rigid materials like fiberglass or
copper, providing stability and durability.

Flexible PCBs: utilize flexible substrates such as polyimide films, allowing
them to bend and conform to various shapes and contours.

2) Flexibility:

Rigid PCBs: Lack flexibility and are designed to maintain a fixed shape,
limiting their applicability in curved or irregularly shaped devices.

Flexible PCBs: Offer exceptional flexibility, enabling them to bend, twist, and
conform to complex geometries, making them suitable for applications requiring
flexibility and compactness.

3) Size and Form Factor:

Rigid PCBs: Typically larger and bulkier due to their fixed shape and rigid
construction.
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Flexible PCBs: Smaller and more compact, allowing for space-saving
designs and integration into devices with limited space or unconventional shapes.
4) Applications:

Equipment in Which Rigid PCBs Are used Equipment in Which Flex PCBs Are used
GPS equipment Printers
Computers, laptops, tablets, and mobile phones |Scaners
X-rays Car temperature Thermostat
Heart monitors GPS
CAT Scans Parking cameras
MRI systems Spaceship Devices
Airplane cockpit instruments Hearing Aids
Temperature sensors Heart Sensors
Control tower instruments
5) Durability:

Rigid PCBs: Generally robust and sturdy, suitable for applications where
devices undergo minimal movement or stress.

Flexible PCBs: Exhibits high durability and resilience to shock, vibration, and
movement, making them ideal for applications in dynamic environments or wearable
devices.

In summary, while rigid PCBs provide stability and durability in conventional
electronic devices, flexible PCBs offer unparalleled flexibility and adaptability,
making them suitable for a wide range of applications requiring lightweight, compact,
and dynamic designs. Each type of PCB has its advantages and is chosen based on
the specific requirements of the application.

Applications in Solar Panels. Flexible electronics hold promise in
revolutionizing solar panel technology, offering lightweight and adaptable solutions.
While current efficiencies may lag behind traditional materials, ongoing research into
organic solar cells and novel substrates heralds a bright future for flexible solar panels.

Applications in Medicine. In the medical field, flexible electronics play a
crucial role in health monitoring and prosthetics. Flexible sensors enable real-time
tracking of muscular and joint health, providing invaluable insights for athletes and
medical professionals. Additionally, electronic skin mimics organic skin, facilitating
seamless integration with prosthetics and enabling tactile feedback.

Conclusion. Flexible electronics represent a paradigm shift in electronic device
design, offering unparalleled flexibility and durability. From solar panels to medical
sensors, the versatility of flexible electronics continues to expand, driven by ongoing
research and technological advancements. As demand grows for lightweight and
high-performance electronics, the significance of flexible electronics in modern
society becomes increasingly apparent.
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V]IK 631.358:62
JTOCJILIKEHHS MOMKO/’KEHD JIETAJIEN IIATYHHO-
MOPIIHEBOI I'PYIIN ABUT'YHIB TPAKTOPIB BAJIMET-8750 TA
TEXHOJIOI'TYHUM MPOLEC Ii BITHOBJIEHHS

IMomoBuu K.A., marictpanr
CusoJsianos B.A., crapmmii BUKiIagayd
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Ha TtpakTopax Banmer-8750 BCTaHOBIEHO MIECTULUIIHAPOBUN JBHUTYH
634DS, po6ouum 06" emom 7.4 miTpa.

HaiiBaxmuBimmii MOKa3HUK HAIIMHOCTI JBUTYHA - JIOBrOBIYHICTh. BoHa
3HaYHOIO MIPOI0 BU3HAYAETHCS 3HOCOCTIMKICTIO IIATyHHO-TIOPILIHEBOT TPYIIH.

[HTeHCHBHUI 3HOC 1€ rpynu BUKJIMKAE IMIJBUILEHUI BUTIK Ta3iB B KapTep,
IPUCKOPEHE CTapiHHS OJIMBH, 30UIBLIEHHS IUHAMIYHUX HaBaHTa)X€Hb Ha JIETall,
BiOpaIlito JABUTYHA, 3HWKEHHSI HOro moTy>kHOCTI. [lopyiieHHs B poOOTI MIATyHHO -
NOPIIHEBOI TPYNU YHUHATH BIUIMB Ha POOOTY BCIX BHU3HAYAJIBHUX CKJIaJajlbHHUX
OJIMHULIb JBUTYHA: TOJOBKM IWIIHIPIB, KJIANaHHOTO MEXaHI3My, PpO3MUIIIOBAviB
($hOpCYHOK, KOJIIHYACTOTO Bay.

HecnpaBaocti nBuryHiB TpakTopiB Banmer-8750 HaliuacTimie BUHUKAIOThH
BHACIIJOK TMOPYIIEHHS pEryJiioBaHb, TEIUIOBUX 1 HABAHTAXKYBAJbHUX PEXKUMIB
poOOTH, TOraHOTO OYMIIIEHHS] MOTOPHOI OJIMBH 1 MOBITPS, MOCTYyNAOYUX B LIJIIHJPH,
a TakoX NpPHU BUKOPHCTAHHI HESKICHUX COpPTIB nNanuBa 1 osuBH. llpu mycky
XOJIOJIHOTO JIBUTYHA TeMmIeparypa poOouoi CyMilll HAMpUKIHIl TaKTy CTUCHEHHS
MOXe€ OyTH HEIOCTAaTHBhOIO JJIs 11 3aliMaHHsS, BHACIIJOK YOTO JIBUTYH JIOBIO HE
3aIyCKaEeThCs. 3aCTUIIIA KapTepHA OJMBA HE HAJXOIUTH J0 CTIHOK IMIIIHJPIB, TOMY
B1JI0YBAETHCSI IPUCKOPEHE 3HOITYBYBAHHS JECTAICH.

JocmimkyBanucst CHiAyro4l JeTanl IMaTyHHO-TIOPUTHEBOI TPYMH — TIIb3H,
MOPIITHI, TOPUTHEBI MaJbIll Ta MIATYHH.

HaiiGinbiie crpaifoBadHs Tijib3 IMIIHAPIB CHOCTEPITa€ThCS HA BHYTPINIHIH
pobouiii moBepxHi Ha Biactani 20...25 MM BiJ] BEpXHbOI KPOMKH B 30HI 3YNUHKH
KUJIBLISI BEpXHBOT MEPTBOI TOUKH 1 KOJUBa€eThCsA B Mexkax Big 0,04...0,16 mm.

BigHOBIEHHA mMpane3gaTHOCTI TUIb3 LWIIHAPIB PEMOHTHUMH PO3MIpaMH
3aTpy/JAHEHE BIJCYTHICTIO MOPILIHIB 3 PEMOHTHUMHU po3MipaMu. PaiioHanbHIIIUM €
3aCTOCYBaHHS METOJy TIIOCTAaHOBKHM JOJATKOBUX JeTalield (Tiib3yBaHHs). B
PO3TOYEHHUI OTBIP BCTAHOBIIIOIOTH BTYJIKY 1 3alPECOBYIOTH ii 13 HATATOM, SIKHi
piBHUIT MOHTaxHOMY 13 gomyckoM A = 0,03...0,05 MM. MOTIM BCTaHOBJIEHY BTYJKY
PO3TOUYIOTH JI0 HOMIHAJIBHOTO PO3MIPY IMiJl MOPIICHH BiAMOBITHOT PO3MIPHOI TPYIIH .
BinnmoBigHO [0 1OrO  3alpONOHOBAHO Cy4YacHY TEXHOJIOTIIO  BiJHOBJICHHS
pOOOTO3aTHOCTI BHYTPIIIHIX MOBEPXOHb TlIb3 LWIIHJIPIB, SKa CKJIAJa€ HACTYIHY
MOCTIZOBHICTh ~ TEXHOJIOTIYHUX  ONEpaliid: pPO3TOYyBaHHA JO pPO3MIpy  Mif
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BCTAHOBJIIOEMY  BTYJIKY; 3alpecyBaHHsS BTYJIKH; pPO3TOUYBAaHHA BTYJKH JO
HOMIHAJIFHOTO PO3MIpPY; XOHIHTYBaHHS BHYTPIIIHBOI MTOBEPXHI BCTAHOBJICHOT BTYJIKU.
Jlis BCTaBOK 3aCTOCOBYIOTH YaByH, JIETOBaHMW OJHMM a0o0 KilbkoMa Kapoino-
YTBOPIOIOUMMU €JIEMEHTAMU: XPOMOM, MOJIIOICHOM, BaHAI1€M, TUTAHOM, IIUPKOHIEM.
HasiBHICTH IIMX €JI€MEHTIB CTBOPIOE YaBYHU ayCTEHUTHO-MApPTEHCUTHOI CTPYKTYpPH 3
BKIIIOUEHHSIMU BUIbHUX KapOimiB 1 rpadity. Kapbiam cropusiors 30epekeHHIO
BHUCOKMX MEXaHIYHUX BJIACTUBOCTEH YaBYHIB MpH POOOYMX TeMIepaTypax TUIb3U.
Haiibinpmr cunbHUN KapOiJOYTBOPIOIOUMMH  €JIeMEHT - BaHaaid. Hapite mpu
HEBEJIMKOMY BMICT1 BaHa/I110 B YaBYH1 3HOC HOTO 1CTOTHO 3HM)XY€ETHCS.

[TopmHi B mnpoueci AedeKTyBaHHS BUOPAKOBYIOTh 3a pe3yJbTaTaMH
BUMIPIOBaHb TPHOX E€JEMEHTIB: BHCOTH II€pIIOi KaHABKH, jJlaMeTpa OTBOPIB IIif
MOPIIHEBUN TMajiellb y OoOuiikax 1 JiameTpa 0Oku. ['onoBHUI BHOpPaAKOBOUHMIA
napaMeTp - po3Mip IMEepIIol KaHABKH, TaK SIK 3€HAHHS MEplIe MOPIIHEBE KUIbLE -
KaHAaBKa MOPILHA 3HOLIYETHCS ONIbIIE, HIXK 1HIII.

BumiproBans mnokaszajiy, MO OUIBIIICTh MOPIIHIB Majd 3HOC KAHABKU Ta
OTBOpIB B y O00OUIIKaX, TOMYyCTUMHI 0e3 peMOoHTY. BennunHa 3HOCY F0OKM MOpUIHS
cknagana 0,04...0,09 mm.

BennuuHa 3HOCY MOpPIIHEBMX HaibliB ckianana He Outpmie 0,01 MM, mo €
JIOITyCTUMUM 0€3 PEMOHTY.

OcHoBHMM JAeEeKTOM IIaTyHIB € 3HOC OTBOPY BTYJKH BEPXHBOI TOJIOBKH
miaTyHa, BeJIMUMHA 3HOCY sikoi ckiangana 0,08...0,13 MM, 1o nepeBHilye 3HaYCHHS
I'PaHUYHOTO 3HOCY.

Brynky 3 BepXHbOiI TOJIOBKH 3aMIHSIIOTH MPU 3HOCI OTBOPY Y BTYJIIII Olibiiie
40,06 MM abo mpu ocyalieHl MOCaaKH BTYJKH, MICIAS YOTO BiJHOBIIOIOTH OTBIp
XOHIHTYBaHHSAM JI0 jAiameTpa BepxHboi rosioBku 40,025...40,040 mM. BayTpimHii
JlaMeTp HUKHBOT TOJIOBKM IIIaTyHA MEPEBIPSETHCA MICIS KOHTPOJIBHOTO 3aTSTyBaHs
IaTyHHUX 60nTiB MoMeHTOM 40 Nm+90°,
Jlireparypa

1. Cinamenko O.I. Pemont mamuH Ta oonannanud: [igpyunuk / [CigameHko
O.L. Ta i1.]; 3a pea. mpod. O.I. Cimamenka, O.A. Haymenka. — K.: Arpoocsita, 2014.
— 665 C.

2. Hosuupkuit A. B., Kapabunsomr C. C., Pyxwuno 3.B. Opranizamis
cepsicHoro Bupoonuirsa. K.: HYBill, 2017. 212 c.

VJIK 631.358:62 } )
NOLUKOKEHHS JETAJIEN I IPUYMHU IX BUHUKHEHHS
JIBUT'YHIB SIM3-238KM TPAKTOPIB XT3-181.

Paabko A.A., maricTpaHT
CuBoganoB B.A., crapimmii BUKjaaa4

Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu

BuxinHi BIAacTUBOCTI MAalIMH 1 iX CKIAJaldbHUX OJUHUIL (arperaris)
3aKJIa/Ial0ThCSl TPU TMPOEKTYBaHHI, 3a0€3MeUy0ThCS MpPU BUTOTOBJIEHHI, MIATPH-
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MYIOTBCSL TpPH eKCIUTyaTalii MaliuH 1 BUIHOBIIOIOTBCA NpPH pPeMOHTI. MokHa
BUJIUINTA TPU JDKEpeNla BIUIMBIB HAa MAalIMHY B Tpoleci ii BUKOPUCTaHHS:
- JIi0 eHeprii HaBKOJMIIHHOTO CEPEIOBUINA, BKIIIOUAIOUYH JIIOJIUHY, 10 KEPYIOE
MalIuHOIO 1 BUKOHY€ TEXHIUHE 00CITyroByBaHs 1 PEMOHT;
-BHYTpIIIHI JDKEpella eHeprii, moB'si3aHi 3 poOOYMMH TPOIECaMH, IO
IPOTIKAIOTh B MaIlINHI;

- TOTEHLIWHY €HEeprilo, HAKOMHUYEHy B JAeTalsiX MallMH B TpoIecl ix
BUTOTOBJICHHS a00 PeMOHTY (BHYTPIIIHI OCTATOYHI HANPyTW B BIVIMBKAX, HAIMpYyTH,
0 BUHHUKAIOTh MPU BIJHOBIICHHI 3HOIICHUX JAeTalield, OCOOJIMBO 3BAPIOBAHHSM 1
pPI3HUMHU BUJaMH HaILJIAaBKHU Ta 1H.)

Bci mxepena BIUIMBY Ha MalllMHy NPOSIBISIOTHCS Yy BUIIISAI MEXaHIYHOI,
TEIJIOBOI, XIMIYHOI €HEPrii 1 BUKIMKAIOTh B MaTepiaji JeTajieid He3BOPOTHI MPOIIECH,
K1 TIPUBOAATH JO TOSBH BIJIMOB 1 HecnpaBHOCTei. Il HecnpaBHICTIO PO3YMIIOThH
CTaH JIBUTYHa, MIPU SAKOMY BIH HE BIJINOBiJa€ Xo4ya O OJHIN 3 BUMOT, BCTAHOBJICHUX
HOPMATHUBHO-TEXHIYHOIO JOKyMeHTali€ro. KoxHa OKpeMo HEBIIMOBIIHICTh UM
BUMOTaM TipecTaBisie coboro aedext. [Iparne3gatHuM ABUTYH BBaXae€TbCs 0 THX
nip, TOKM BIH 3JaTHUM BHKOHYBAaTH 3aJaHl (yHKIIi, 30epiraroud 3HAYEHHS
eKCIUTyaTallliHUX NapaMeTpiB, YCTAHOBJIEHUX TEXHIYHOIO TOKYMEHTall€r0. SKIIo
mapaMeTpyl  BHXOHIATH 3a  BCTAHOBIIGHI MEXi, TO JBUTYH BBaXKae€TbCsA
HEpPOOOTO3/IATHUM, & TAKHI MOT0 CTaH HA3UBAETHCS BIIMOBOIO.

Hecnpauocti asurydiB SIM3-238KM HaifuacTtiiie BHUHUKAIOTh BHACIIIOK
MOPYIICHHSI PEryJlOBaHb, TEIUIOBUX 1 HABAaHTAXYBAIbHUX PEXUMIB POOOTH,
MOTAHOTO OYMINEHHS MOTOPHOTO Macja 1 TOBITps, MOCTyHalOYUuX B HWIIHAPH, a
TaKOX MPU BUKOPUCTAHHI HESKICHUX COPTIB MajiuBa 1 Macina. [Ipu mycKy XoJ0aHOTO
JBUTYHA TeMIlepaTypa poOouOoi CyMillll HAMPUKIHII TaKTy CTUCHEHHS MOXE OyTu
HEJIOCTaTHBOIO NJIsl 11 3aliMaHHS, BHACNIJIOK YOTO JBUTYH JIOBFO HE 3aIyCKAa€ThCS.
3acTurie KapTepHe Maciio HE HaJIXOJUTh JI0 CTIHOK IWJIIHIPIB, TOMY Bi0OyBa€eThCs
MPUCKOPEHE 3HOIIYBYBAaHHS JI€Tajeil IWIIHAPONOPIIHEBOI Ipynu. 31 30UTbLIEHHSAM
HABAHTAKEHHS HA HEMPOTPITHI JBUTYH 3pOCTA€E MUTOMUN TUCK HA MOBEPXHI TEPTH 1
MiABUIICHHSA BUIUICHHS TEIJIa, IO BUKJIUKAE PO3PIIKEHHS OJMBH, 110 3HAXOIUTHCS
MK TE€PTHOBUMHU MOBEPXHSMH, 1 1i BUTIKAHHA. Y TOM K€ 4Yac HAJIXOJKEHHS Ha
MOBEpXHI TEpTsA CBDKOI 3arycioi ONMBU yTpPyIHEHE, TaKk fK B MacJOIpOBOIaX
TeMIlepaTypa Macjia HabaraTo HWX4Ye, HI)K Ha MOBEpXHI TepTsa. TakuM 4HHOM, Y
HEIPOTPITOro JBUTyHA JIETajl MPAIIOI0Th IPU HEIOCTATHROMY HAJXOJKEHHI Macia,
10 NPUBOAUTH O MPUCKOPEHOTO 3HOUIYBAHHSA TEPTHOBUX MOBEPXOHb, YTBOPEHHIO
3aJIMPIB.

[Tpu po6OTI HEMPOTPITOrO ABUTYHA MK MOPITHEBUMHU KUIBISIMHU 1 A3€pPKaIOM
T'UJIb3W MIJTIHpA YTBOPIOIOTHCS MPOCBITH B PE3yNbTaTi TeMIepaTypHoi aedopmartii
riib3u. Tomy mijg yac mporpiBy JBUTYHA CIIOCTEPITAETHCS MMOCUJICHHUN IPOPUB Ta3iB B
KapTep 1 9aJ KapTepHOTrO Macia, M0 MOTipIIye poOOTy MOPITHEBUX KiJIEI[h, CTBOPIOE
YMOBH JIJIs KOKCOYTBOPESHHSI B TTOPITHEBUX KaHABKax 1 3alsraHHs Kijerb. Kpim Toro,
B HENpOrpiTOMY Macili BHACHIJOK MOro MOCHJIEHOTO OKHUCHEHHS YTBOPIOIOTHCS
CMOJIUCTI PEYOBUHHU, IO CIIPUSIOTH 3aKOKCOBYBaHHS TIOPIITHEBHUX KiJIEITb.

Benukoi mkonu asuryny AAM3-238KM npuHOCUTH HOTO MEpEeBaHTAXKEHHS 1
neperpiB. Y BOJISHIN COpPOUIIl IBUTYHA B 30HAX HAWOIIBIIOTO HArpiBy yTBOPIOKOTHCS
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MapoBl MIIIKKA, 110 CHPUSIOTH KOPOOJEHHS JAeTaneil, YTBOPEHHS TPIIIUH 1
IPOTrOpaHHs MPOKIIAIAKU TOJIOBKU IMIIHAPIB. HagmipHO BHCOKa TemmepaTypa CTIHOK
KaMepH 3TOpSHHS 1 MAcISHOTO MIapy € MPUYMHOI0 YCHJIEHHOTO HarapOyTBOPEHHS,
K€ TATHE 3a COOOI0 TOTIPUICHHS BiJBEIEHHS TEIJia BiJ MOBEPXOHb HArpiBy.
[TeperpiB nBuryHa HaiiuacTimie BiiOyBa€THCS BiJl HOTO TIEpeBaHTAKEHHS, HASBHOCTI B
CHCTEMI OXOJIO/XKEHHS BEJIMKOI KUTBKOCTI HaKHITy, 3a0pyIHEHHST TpyOOK pajiaTopa,
oOpuBy ab0 TPOOYKCOBYBaHHS PEMEHS BEHTHJISTOpPA, HECIPABHOCTEH BOISIHOTO
Hacoca.

VY Mipy 3HOIIIYBaHHS JieTajel UIMHIPO-TIOPIIHEBOI IPYNH 301UIBIIYETHCS yTap
KapTEepHOT0 Macljia BHACIIJOK MOMaJaHHs MOro B Kamepy 3rOpaHHs 1 BUHECEHHS 3
BIJINIPAIbOBAHUMU Ta3aMH, a TAaKOX TOPIHHS, BUIIAPOBYBAHHS 1 TEPMIYHOTO PO3KIIAILY
Macja B yMOBaxX BHUCOKHMX Temmeparyp 1 THCKy. [Ipu OIIHII TEXHIYHOTO CTaHy
HUTIHAPONOPIITHEBOI TPYIIU YaJl Macjia BUPaXKaloTh y BIJICOTKOBOMY BIJIHOIIEHHI J0
BUTpPATH MAJIHBA.

HanMmipHuii 3HOC 1 HecnipaBHOCTI MexaH13MiB JiBUryHa SAM3-238KM TiarayTh
3a COOOI0 BUHUKHEHHS CTYKIB B 3 €JIHAHHHSX, MOTIPUIEHHS NPOLECY 3rOPSHHA,
3HUKEHHS TOTY>)KHOCTHHMX Ta €EKOHOMIYHOIO TIIOKa3HHKIB, Mepedoi B PpoOOTI.
3HOILIEHUH ABUTYH BA)KKO 3aIyCKA€THCS, OCOOJIMBO B XOJIOAHHI Yac.

VY Mmipy 3pocTtaHHs HanpaitoBaHHs ABuryHa AIM3-238KM B iioro ckiiagaibHUX
OJIMHUIIX 1 CUCTeMaX B1A0OYBaIOThCsS 3MiHU, TOB'sA3aH1 3 3HOcOM. Kopo3i€ro, BTOMOIO 1
nedopmartiero geraneit 1 T. m. HakomuueHHs 3MiH MpOTiKae Oe3MEepepBHO 1 Mae
HE3BOPOTHIM XapakTep. Y LbOMY BHIAJKYy HEOOXIAHICTH PEMOHTY JBUIYHA
JTUKTYETHCA (PAKTUYHUM HOTO CTAHOM 1 3HIDKCHHSIM €(EeKTUBHOCTI eKCIUTyaTarii
HUKYE JOITYCTUMOI.

Jliteparypa

1. Cigamenko O.I. PemonT MamuH Ta oonagHanus: Iligpyunuk / [CinameHko
O.L. Ta i1.]; 3a pea. mpod. O.I. Cimamenka, O.A. Haymenka. — K.: Arpoocsita, 2014.
— 665 C.
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CEKIIA
TEXHIYHE ITEPEOCHAILEHHA JJOPOHBOI'O IT'OCITOJJAPCTBA,
ABTOTEXHIYHA EKCITEPTH3A TA BE3IIEKA JOPOKHBOIO PYXY

VJIK 656.13 )
AHAJII3 TOMUJIOK BOJIIiB ABTOTPAHCIIOPTHUX 3ACOBIB

Bonpaapes Cepriii IBaHoBHU4Y, K.T.H., IOLIEHT,
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysaunus Ykpainu,
e-mail: bondarev@nubip.edu.ua

Ha nanuii yac tutaHyBaHHsI 3aXO[iB 3 O€3MEKH pPyXy B aBTOTPAHCIOPTHUX
nignpuemctBax (ATII) mpoBOAUTECS B OCHOBHOMY IUISXOM BpaxXyBaHHS 1 aHaJi3y
nopoxkHbO-TpancniopTHUx npuro (JTII) 3a npuunnamMu iX BUHUKHEHHS 1 CyIyTHIMH
YyUHHUKaMH. JUJis miaBUILEHHS €(EeKTHBHOCTI CIyKOM O€3NeKdu JOPOKHBOIO PYXY
JOLIIBHO PO3TIISAAATH 11 3aX0[M 3 TOYKHU 30py NpOo(dUIaKTUYHOI poOOTH, a came —
nporHo3yBanHs npuunH JTII 3 ypaxyBaHHAM TakKoXX TPUTOJ B IHIIMX
aBTOTPAHCIIOPTHUX MIMPUEMCTBAX (aBTomapkax) 1 ycyHeHHsMm nepenymoB JTII y
MOBCSIKJICHHIM poOOTI 3 MiITOTOBKU BOJIisI 1 TPAHCIIOPTHOTO 3aC00Y 110 peiicy.

ToMy mUTaHHS JOCIHIIKEHHS TOMUJIOK BOJIIIB € aKTYaJIbHUM.

TakuM YMHOM, aHaJi3 MMOMUJIOK BOIS € OJHUM 13 OCHOBHHUX IUIAXIB PIIICHHS
1HKEHEPHO-TICUXOJIOTTYHUX 1 EpPrOHOMIYHHUX 33/1a4.

Oco0iMBY BaXKJIMBICTh 1M aHalli3 Mae€ JJisl MIABUIICHHS HAAIMHOCTI BOJIS B
cucremi BAJIC. Ilonarts mommiku abo BiJIMOBH orieparopa (BOJIis) TIEPEHECEHO B
1HKEHEPHY TCHUXOJIOTII0 3 TeOpii TEXHIYHOI HAAIMHOCTI, &6 BOHO 3aCTOCOBYETHCS JI0
TeXHIYHUX 00’ €KTiB. BiiMoBa 00’€KTY BiJI3HAYAETHCS B T€OPii HAJIMHOCTI K BTpaTa
HUM BJIACTUBOCTEH, O€3 SKHUX BiH HE MOKE BUKOHYBATH BCTAHOBJICHH1 (DYHKITIi.

BigmoBa BoJiis 3a aHAJIOTIEIO BiA3HAYAETHCS, SIK IIEPEX1] HOTO B TAKUM CTaH, MPH
SKOMY CTa€ HEMOKJIMBUM HOTO MOJaibllle HOpMallbHe (DYHKIIIOHYBaHHS (KepyBaHHS
aBTOTPAHCIIOPTHUM 3aco00M). AHaII3 MOMUIOK BOJIiSI MPOBOJMBCS HAMU HUISTXOM
anamizy JITII 3a meToaukoro podotu [3].

Ta0muws 1 - Po3noaijieHHs IOMUJIOK BOJisl.

Tun noMuJIKu Kiabkicts ATII %
[ToMuJIKM yBaru 28%
HenpaBuibHe cipuiiHATTS 18%
Benuka mBHAKICTH 24%
Benuka peakitis 7,5%
HenpaBuibHe pileHHs 20%
[TomumkoBi fii 2,5%

3rimHo 1€l METOAMKMA BCl TOMUJIKMA BOIS TPU YMPaBIIHHI aBTOMOOLIEM
TUTSIThCS HA TPHU TPYNH: MOMHIKHA CHPUHHATTS, TOMHJIKA TPUAHSTTA PIllleHHS 1
NOMWIKM Ail. Y KOXHIM 3 IuX TIpyn € HacTynHl TUOU ToMuiok. I[lomuiku
COPUNHATTS: HEYBAXHICTh, BIJBOJIKAHHS YBAard Ha BHYTPIIIHI a00 30BHIIIHI
YUHHUKHA, HENpPaBWIBHUM MOIIYK 1HQOpMalii, HempaBWibHA OIIHKA 1A 1HIIMX
y4acHUKIB pyxy. [IOMUIKHM TpUHAHATTS pIMICHHS: HENpPaBWIbHI TPUITYIICHHS,
HEeMpaBWILHUN BUOIp MaHEBpYy, BeJMKa a00 Majia MIBUIKICTh, PyX 3 HEBEIUKOIO
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JVCTAHIIIEI0, TI0/1adya HENMPaBWIBHOTO CUTHATY, HEMpPaBWUJIbHI [ii, 110 3amo0iraroTh

ATII. Tlomunku nii: HempaBWIbHA TEXHIKA BOJIHHS, HEMPAaBHIbHI NPUHOMHU

raJibMyBaHHs, HenpaBuibHe kepyBanHS. Ha ocHoBi anamizy 40 JITII BcTtaHoBiIeHO

PO3IOIITIEHHS TOMIJIOK BOJIS, SIKi CTainu rojgoBHUMHU npudnHamu 1ux JITTI (tabm. 1)
OT1xe, MIABOJAAYH IT1ICYMOK MAaEMO HACTYITHI TTO3MIII:

1. Tlpu opranizamii 3axoniB 3 6e3neku pyxy B ATII nmominbHO 301IBIIMTH
o0csru poOiT 3 mpodimaktuku JITII Ha OCHOBI aHAII3y MOMUIIOK BOIiS.

2. BcTraHOBIIEHO PO3MOJIUICHHS TOMUJIOK BOIis sIKi puBesu 10 ckoenns J{TII.
OCHOBHUMH TIOMUJIKAMH €. TIOMWIKKA yBaru (28%), Benwka mBHIAKICTE (24%),
HenpaBuibHe pimeHHs (20%), HenpaBuiabHe cipuitHATTS (18%).

Jlitepatypa

1. Joxynixin B.3. OcHOBHI 3axoiu IOJO IIJABHINCHHSA O€3MeKH pPyxy Ha
aBrotpancnopti. — K.: HYBill Ykpainu, 2009, 36 c.

2. IlpoGnemu BiAMOBITAIBHOCTI TEPEBI3HUKIB aBTOMOOUTFHUM TPAaHCIIOPTOM
C.I. bonpapes. 306ipHuK Te3 mgomnoBiged X MIiXKHApOAHOI HayKOBO-TEXHIYHOI
koHpepenii «KpamapoBcbki uutanss» 23-24 mror. 2023 p., m. Kwui, HVYBill
VYkpainu. K.: Bunasununii nentp HYbBill Ykpainu, 2023. C. 552-555.

YK 614.82 _
EJEMEHTHU CUCTEMHU OIIHEHHSA NPO®ECIMHUX PU3UKIB
HA ABTOTPAHCIIOPTHOMY HIAITPUEMCTBI

BoiinasioBuy Ouiekcanap BosioauMupoBuY, K.T.H., JOLECHT,
Penpak borgan QuexcaHapoBu4, MariCTpaHT
Hayionanvhuii ynisepcumem biopecypcie i npupo0okopucmy8aunHs Yxpainu
e-mail: voynalovich@nubip.edu.ua

VYropaiainHs — npodeciiiHUM  PU3UKOM  HA  MIANPUEMCTBI  mepeadayae
BCTAHOBJICHHSI HEBIJ]'EMHOTO PU3UKY, TOOTO PU3UKY, SIKUI HEB1JI'€MHO OB’ I3aHUM 3
NEeBHUMHU HeOe3nekaMH. SK 3alUIIKOBUM pPO3IJISAAI0Th PHU3UK, IO 3aJIMIIA€THCS
TICTIsl OTpaItOBaHHs (3HIKEHHS) pu3nKy. OmnpaitoBaHHsl PU3UKY — 1€ PO3POOJICHHS
(BuOMpaHHs) Ta BIPOBAKCHHS 3aXO0IIB III0JI0 KOPUTYBAHHS BEJIMUUHH PU3UKY.

BukopucTtoByBaHi HiAXOAW A0 OLIHEHHS NpOodeciiiHuX pU3MKIB HA PoOOUOMY
MicLl 0a3yIOThCsl HA TAKUX €JIEMEHTAX:

* CIIOCTEPEXEHHS 3a BUPOOHWYMM JOBKULISIM (3ac00M JIOCTYIy A0 poOOYOro
MicIrs, Oe3reka MalluH, TIEPEBUIIICHHS TOMMyCTUMUX 3HAYE€Hb IMapaMeTpiB BUPOOHUUOTO
JOBKULJIS LIOJI0 MUITY, LIKIJUITMBUX Ta3iB, TEMIIEPATYPH, OCBITICHHS, IIIyMYy TOIIO);

* BU3HAUYCHHs 0€3MEYHOCTI 3aB/1aHb, BUKOHYBAHUX Ha POOOYOMY MICIIL;

* TMOPIBHSUIBHUIA aHalli3 3aB/iaHb, BUKOHYBAaHUX Ha POOOYOMY MICIIi, IIOJO
HeOe3MeKH TpaBMyBaHHS MPALIBHUKIB Ta X MPOQECciiiHOT 3aXBOPIOBAHOCTI;

* CIOCTEpPEXKEHHS 3a BUKOHAHHAM poOOTH (MEPEBIPUTH, UM MPALIBHUKU
BCTaHOBJICHOTO MOPSIIKY BUKOHAHHS pOOOTH);

* a”aymi3 30BHINMIHIX (aKTOPiB, AKI MOTAM O BIUIMBATH Ha poOoue Micie
(HampuKIIal, TOrOAHUX YMOB JIJIsl TPAIIBHUKIB, SIK1 MPALIOIOTh HE Yy MPUMIILIEHHSX);

* BUBYEHHS INICUXOJOTIYHUX, COIIaIbHUX 1 (P13UYHUX (PAKTOpIB, K1 MOTIU O
COPHATH CTpPECy Ha poOOTi, a TaKOXK IXHBOI B3a€EMOJIi MiXK COOOI0 Ta 3 IHIIUMHU
dhaxTopamMu opraHizailii nmpaii Ta BAPOOHUYOTO JTIOBKIJIIS;

191


mailto:voynalov@bigmir.net

3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

* PO3IJIA OpraHi3aliiiHuX 3aXo0JiB, CIPSIMOBAHUX HA IMiITPUMAHHS HAJIEKHHUX

YMOB IIpaili, 30KpeMa 3aXHUCHHUX 3aXO/IiB.
EnemenTtu nporneaypu omiHeHHs MpodeciifHUX pU3HKiB HAa pOOOUHX MICISIX

aBTOTPAHCIOPTHOTO MiJIPUEMCTBA NPEACTABICHO Y BUTIIsAL OJIOK-CXEMH Ha puc. 1.

SIKicHI METOOMU.
BHSIBJICHHS Ta
BCTaHOBJICHHS
MIPUYHH 1 BUIIB
PH3UKIB

KinpkicHI METOIH:
PO3PaxyHOK PU3HUKIB 3
BpaxyBaHHSIM HMOBIPHOCTI
MPOSIBY HEOE3IEeK Ta
Ba)KKOCTI1 HACIIIIKIB

\/

Memoou
OYIHIOBAHHS
npoghecitinux
PU3UKIE

/

~

[lepeBary HamarOTh
METOJTy €KCIIEpPTHOTO
oIfiHeHHs (haxiBIAMU

Ix BuGHparoTh 3 ornsamy
Ha paxoBy
KOMIIETCHTHICTh
eKCTIepPTIB

EanemenTu cucremu
ouniHeHHs npodeciiHUX
PU3HKIB HA MiANPUEMCTBI
aBTOTPAHCIIOPTY

(TIepeBipsUTPHUKIB) Ta
MO>KJIMBOCTI (pecypcu)

N\

TIATIPHEMCTBA 30608 ’s13aHH3
pobomooasys
[adopmariitai / wo0o OisinbHOCmI
aCIEKTH JTISIIILHOCTL cucmemu
CUCTEMH

-

Crnioco6u Ta popma
MTOTaHHS
(HaTXOIKEHHS )
1H(opMarii moao

CUucremMu
S

Bunu indopmarii
10J10 pe3yJIbTATIB
MISJIBHOCTI CUCTEMH

X

— BCTAHOBUTH BIIIOBINAIBHICTD
Ta IOBHOBAXECHHS MPAIliBHUKIB
L[0/I0 IisUTbHOCTI CUCTEMHU;

— iH(opMyBaTH MpaIliBHUKIB PO
BEJIMYMHY NPO(eCciiHNX PU3HKIB,;
— 3a0e3neun T PYHKITIOHYBaHHS
CUCTEMH HAasBHHUMH PECYPCAMH,
— NMIPU3HAYUTH BIMOBIIATIBHY
0co0y 3a (QyHKIIIOHYBaHHS
CUCTEMU;

— MEepiOUYHO aHATi3yBaTH
pe3ynbTatu GyHKI[IOHYBaHHS
CUCTEMH,

— BU3HAYATH MOXKJIMBOCTI
TIOJIIITIIICHHS] CHCTEMU Ha
MiIIPUEMCTBI aBTOTPAHCIIOPTY;
— OpraHi3yBaTH B3aEMOJIIIO 3
JIepKaBHUM OPTaHOM
ceprudikarii pu3nKiB

O3HallOMUTH NPAIiBHUKIB
4yepe3 MpaleoXOpOHHE
HaBYaHHS 3:

N

— HeOe3nekamMu Ha poOouux
MICIISIX 1 pU3UKAMHU
npodeciitHOT AISUTBHOCTI;

— BUSBJIEH] HEOE3MEKHN Ta

— ONpUJTIOAHEHHS iH(popMartii
Ha 300pax i Hapaaax;

— PO3MIIIEHHS Ha CTEHaX
(KyTOuKax 3 OXOpOHH Tparii);
— pO3CUJIaHHS MpaliBHUKAM
€JIEKTPOHHOIO MOIITOIO;

— OTpUMAaHHS 30BHIIMIHIX
MOB1JIOMJICHb Ta 1X HaJIC)KHE
peecTpyBaHHS

— pe3yJbTaTu

— OCHOBHI IPUYHHU

BUMOT OXOPOHHU TIpalli;
— IIO3UTHUBHUI IOCBIX
pOOOTH 3 OXODOHH IIpalli

olliHeH1 npodeciitHi pU3UKY;

pO3CIiTyBaHHS HEIIACHUX
BHIIA/IKIB HA MiITPUEMCTBI;

MOPYIIEHHS TTpaIliBHUKAMHU

N Ha POOOYMX MICIISIX;
— IX MpareoXOpOHHUMHU
000B’sI3KaMH 1
BiAITOBIOAIBHICTIO;

— BUMOTaMHU IIIOJI0 Aii y pasi
aBapiiHMUX Ta HAA3BUYAWHUX
cutyauiu, J{TIT;

— MOKJTHBUMH HACTIIKAMH Y
pasi BiAXWIIYy TEXHOJIOTIYHOTO
MIpOLIECy Bil HOPMaJIbHOTO

(LLITATHOTO) DEXUMV

— HaCJ'IiI[KaMI/I 1X TTOMMJIKOBUX

Puc. 1. EnemenTu cucreMu oniHeHHsI npodeciiiHuX pu3uKiB HA
aBTOTPAHCIHOPTHOMY HMiANPUEMCTBI
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Pe3ynbraTty BUSIBIIEHHS MOKJIMBUX HEOE3MEK Ha POOOUYMX MICISIX € OCHOBOKO
JUTsL OIiHIOBaHHS Tpodeciiuux pusukiB. Ll mpormemypa He € yCTaleHO, aake
MOXKYTb 3’SIBJISITUCSI HOBI HEOE3MEKH Yepe3 MEeBHI 3MIHU y TEXHOJIOTTYHOMY TPOIeci
13 3aA1STHHSM 1HIIOTO THITY MAllIMH (aBTOTPAHCHIOPTHHUX 3ac001B, 00JaJHAHHS TOIIO),
a 3amporoHOBaHI 3ax0/au O€3MEeKHM MOXKYTh BHUSIBUTHCS HEAOCTAaTHHO €(PEKTUBHUMHU.
Takosx 37e017IBIIOT0 ICHY€E B3a€MO3B’ 130K MK PI3HUMHU HeOe3NeKkaMu, HaSsBHUMH Ha
poOOYOMY MiCIII.

Opnak 1OTpiIOHO BpaxyBaTH, IO OUIBIIICT 3 IIMX E€JEMEHTIB MOJKHA
JOCITIIUTH JIMIIIEe HAa poOOYMX MICISIX Oe3rocepeHbO Ha MANPUEMCTBI, a HE i1 Yac
peiciB. 3rilHO 3 HAWOUIBII NPUWHATHUM [JII JIaHOTO aBTOTPAHCIOPTHOTO
HIJIPUEMCTBA METOJOM OLIIHIOBaHHS TNPOo(deciiHOro pu3uKy, HANPHUKIA] METOJ0M
EKCIIEPTHUX OIIIHOK, YCTAHOBJIIOIOTH PIBHI OIIIHEHHUX PHU3UKIB 1 MOPIBHIOIOTH iX 3
IOy CTUMUMH (MpUAHATHUMH ) 3HAYEHHSAMH. Otpumany 1H(dOopMaIriio
BUKOPUCTOBYIOTh Il OOIpYHTYBaHHSI YE€ProBOCTI BIPOBALKEHHS PO3POOIEHHUX
MPaIEOXOPOHHHUX 3aXO01B HA MiAMPUEMCTBI.

Bu3HaueHHs MOTEHIIMHUX HEOE3MEeK 1 OLIHEHHSI PU3HKIB Ha pOOOYMX MICLISIX
Mae OyTu O(POPMIIEHO y BHUIJISAAl TOKYMEHTAlli CUCTEMHU YNPAaBIIHHS MPOQPECiiHUMU
pU3UKAaMHU, B SIKii MOTPIOHO MPEJACTABUTH OCHOBHI €JIEMEHTHU CUCTEMHU B 1X B3aEMOIT
ta npotokosu (3rigHo 3 JICTY ISO 45001:2019), sixi M03BOJIAIOTH IJIaHYBaTH Ta
peani3oByBaTH aJrOPUTMU BU3HAYEHHS HEOE3MEK 1 OLIHEHHA NpOo(deciiiHuX pU3HUKIB
Ha aBTOTPAHCIIOPTHOMY TIiIITPUEMCTBI.
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Yxkpaina, 23-26 kBitas 2020 poky: Te3u koHpepenmii. Kuis. 2020. C. 32-33.

VJIK 631.1
OCHOBHI ®AKTOPH PU3UKY JOPOKHLO-TPAHCIIOPTHUX
MPUTOJ

MapuumuHa €Bresis, K.c.r.H., JTOIEHT,
Kopnienko Ouiekcanap, CTyJIeHT
Hayionanvnuti ynisepcumem biopecypcie i npupo0okopucmy8aunHs Yxpainu
marchyshyev@gmail.com

OCHOBHUM 3aBJIaHHSIM OpTaHi3aIlli peKuMy poOOTH BOJISl € CTBOPEHHS YMOB 1
MIATPUMKA BHUCOKOT €()EKTHBHOCTI TMparll MNpoTAroM Bci€i 3Minu. PobOorta Bojis
TPAHCIIOPTHOTO 3aco0y € Iy)Ke HampyKeHOI0 Ta BIAMOBiIaIbHOIW. BoHa moB'a3ana 3
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BEJIMKUM HEPBOBO-EMOILIIMHOK HAINpPYXEHHSAM, MOTpeOye MOCTIHHOT KOHIIEHTpallii
yBaru.

JleTanpHUI aHAMi3 yCIX BUAIB JOPOKHBO-TpaHcmopTHuxX mpuron (JTII)
HEMOXXJIUBHI 0€3 BUABJICHHS (aKTOPiB, IO iX CHOpuUuHSIOTH. [lepeBurieHa Ta
HEBIJITOBITHA IIBUJKICTh € HAWBAKIMBIIIUMH YHHHUKAMU PH3UKY B JOPOKHHLOMY
pyci. BoHM € TpUYMHOIO TPETUHW CMEPTEIBLHUX aBapid Ta OOTSIKYBAIbHUM
¢dakTopom y Bcix 3iTKHEHHsX. [Ipu 3amanomMy 301/IbIIEHH] IBUAKOCTI pU3UK aBapii
3pocTae eKcrhnoHeHlianbHO. lle o03Havae, 1O HaBITh HEBEJIMKE 30UIbIICHHS
HIBUJIKOCTI € HeOe3NMeuHuM. 3riIHO 3 JTaHUMU €BpOINerchkoi paau 3 Oe3neKku Ha
TPAHCIIOPTI, HaBITh 3HWXKEHHS MMBUAKOCTI Ha 1% mNpU3BOAUTH O 3MEHILIECHHS
KUIBKOCTI aBapiil 13 TpaBMamu Ha 2%, aBapiil 13 TSHKKUMU TpaBMamu — Ha 3% Ta
aBapiii 31 cMepTeIbHUMU HacigkamMu — Ha 4% [1].

3rigHo 3 mpaBuiaamu €C, oOMexyBadl MIBUIKOCTI € OOOB’S3KOBHUMH JIJIs
BEJIMKOBAaroBUX TPaHCHOPTHUX 3aco0iB moHan 3,5 T (3a3Buuait 90 km/ron).
TpancmopTHi 3ac00M 3 KIJBKICTIO MICIIh O1JIbIII€ J€B’ITU MOBHHHI OyTH 00JaJHaHI
oOMeXyBadaMH, 110 0OMEXYyI0Th MBHUIAKICTE 10 90 kM/rog a6o 100 km/roa. Jleski
KpaiHu OOMEXYIOTh BaHTaXIBKM Ta aBTOOyCH HIKYOK IBUAKICTIO. Jleski
KOMIIaHii 00JaJHYIOTh CBO1 TPAHCHOPTHI 3aCO0M 1HTENEKTyaJbHUMHU aJanTepamu
IIBUIKOCTI, III00 JOITOMOTTH BOJISIM JOTPUMYBATUCh OOMEKEHB MBUIKOCTI.

Broma Ta pedinut yacy takox € umHHUKaMu pusuky JITII. Bromnenuii
BOJII HE 3MOKE HAJIC)KHUM YMHOM BHUKOHATH MOTPIOHE 3aBJaHHS, MOXKE 3aCHYTH.
Oxkpemi NOCHITHUKK TOKa3yloTh, 110 BToMma € mnpuuuHoio 20-30% cmepTrenbHux
JTII. YacTo BoJii HEe CXHMIIBHI BIAKIAIATH MOI3KY Yepe3 BIIUYTTS BTOMH, 1 HABiTh,
SKIIO BOHH BIYyBalOTh BTOMY ITiJI YaC BOJIHHS, TO YaCTO MPOJOBKYIOTh BOJIIHHS.
BceGiunuii aHam3 HEMIaCHUX BUIIQJKIB IMOKAa3ye, M0 BTOMY TOPSJ 13 aJIKOrojaeM
BBa)XKAIOTh OJIHIEIO 3 OCHOBHUX MPUYUH JTIOPOKHBO-TPAHCIIOPTHUX Mpuroa. OaHaK y
0araTbOX CEHCax BTOMAa € OUIBIIOK MPOOJEMOI0, HIXXK aJdKOrojb, TaK fK MeH
MOKa3HUK HEIOCTaTHbO BUBUEHO, MOr0 HEMOJIMBO aHI MOOAYUTH, aHI BUMIPSATH
Oe3mocepelHbO, a I[OYaTOK MOro HacHiAKiB Baxue nepeadauutd. Bomii
HEJIOCTaTHBO YCBIJIOMJTIOIOTH PHU3UKH, IOB’S3aHI 3 KEPYBaHHIM Yy BTOMJICHOMY
CTaHl, 1 HE CXHWJIbHI BBa)KaTH KEPyBaHHS aBTOMOOIJIEM y TaKOMY CTaH1 COLIAIBHO
HenpuiHATHUM. [IpoOneMy BTOMHM MiJ 4Yac BOJIHHS MOXHa BUPILIUTH, SKIIO
MPaBWJIBHO CIUIAHYBATH TMOI37KY Ta 3alPOBAIUTH IIPOrpaMu OOPOTHOM 3 BTOMOIO.

Hedimut yacy ta cTpec, MoB’si3aHui 3 poOOTOI0, 3HUKYIOTh TPOTYKTUBHICTh
Ta MHJIBHICTH BOAIA Ta 301apmyt0Th pusuk (TII. Bucokuii piBeHb pOO0OYOTO THCKY
Ha BOJIiB, TOOTO AediuT vacy, € Takox (akropom puszuky JATIIL. IlinsHi rpadiku
pOOOTH € YMHHUKAMH PU3UKY TOMY, IO BOIIi MOXYTb BiJBOJIKATHCH BijJl BOJIHHS
Ta MEePEeBUIIYBATH IIIBUJIKICTh.

BigBomnikanus € takox 3HauyHuM (haktopom [TII. [cHye Tpu OCHOBHUX BUIU
BI/IBOJIIKAHHS: BI3yaJIbHUH — pedi, Kl 3MyLIyIOTh BOAIIB BIJIBOJAMTH TOTJAA a0o0
JUBUTHUCS HA HECYTTEBI acCMEKTH JOPOTH/AOPOKHBOIO PYXy; KOTHITUBHUN — pedl,
K1 3MYIIYIOTh BOJIISI [yMaTH MPO HIOCh 1HILE, HI’K MPO 3aBAaHHS BOIIHHS; pyYHUN
— peui, 5Kl 3MYIIYIOTh BOJIIiB BIAIPBAaTH PyKH BiJ KepMa a00 BUKOHYBATH 3aBJaHHA,
HE OB’ 5A3aHi 13 3aBJIaHHSAM BOJIIHHA [2].
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Yacto 3amisiHi BCl TpPU THUIIM, HANpHWKIad, KOJMU BOJII PO3MOBIISIIOTH abo0
IMUIIYTh TEKCTOBI IOBIJIOMIICHHS 3a JOIOMOIOI0 MOOIIBHOro TeledoHy.
BinBoiikaHHS yBaru cra€ Bce OLIBIIOI IPOOIEMOI0 OC3MEKH JOPOKHBOIO PYXY
yepe3 IMMPOKE BUKOPHUCTAHHS BOJISIMH EJIEKTPOHHHX MPHUCTPOiB. BimBosikanHs
yBaru Bofis BimOyBaerbcsi y 20-30% mopoxHix 3iTKHEHHSX. KopucTyBaHHS
MOOITEHUM TeIe(OHOM 3a KEPMOM BIUIMBAE HAa MPOJAYKTUBHICTh TaK caMo, SK i
piBeHb ankoroiio B kposi 0,08 %. BukopucrtanHs MOOUIBHOTO TeNEPOHY 3 TYUHUM
3B’SI3KOM HE 3MEHIIYE CYTTEBO PU3UKHU, OCKUIBKM (DAKTOP PHU3MKY I 4ac
KOpUCTYBaHHS  MOOUIbHMMHU  TejdeoHaMM B  OCHOBHOMY  CIPUYHMHEHUH
B1IBOJIIKAHHSIM PO3yMY.

Hagiramitini npucTpoi TakoX CJIiJ1 PO3MISIATH K MOKIUBUM B1IBOIIKAIOUHI
(bakTop y TpaHCIOPTHOMY 3aco01 IiJl Yac BOJIIHHS, IOB’S3aHOr0 3 PoOOTOI0, ane
BOHU TaKOX MOXYTh MaTu mepeBaru s Oesneku. CydacHi MPUCTPOT MOXKYTh
HaJaBaTH JaHl B pEXKHMI pPeajJbHOTO Yacy, 0 Ja€ 3MOT'y OTpUMYBaTH 1H(OpMaIIito
Ta IHCTPYKIIi, MOB’si3aHl 3 POOOTOIO, MijJ Yac BOJIHHSI. BOHM TakoX MOXKYTb
HaJlaBaTh 1H(GOpMAIII0 NPOo TOPOXKHIM pyx 1 mMatu QyHKIii Oe3nexku (1HPopMmarlis
PO MIBUIKICTh, HaraJyBaHHs Mpo Oe3neky Toio). JochiKeHHs MOKa3yloTh, 110
HaBiramiiHi Ta 1HQOpPMAIIIAHI CUCTEMH MOXKYTh MIJBUIIATH  OE€3IEKY,
3a0e3Meuyour OUTBIN CIOKIMHUM CTHJIb BOJIHHS Ta HAJAalOUU MOJKJIMBICTH Kpallle
MJaHyBaTHU, KOJM Ta Je poOuTu mnepepBu. Bojii 3a3Buuail HE yCBIIOMIIIOIOTH
PU3UKY BHUKOPUCTaHHS MOOUIBHUX TeiedoHiB. OcoONMBO 1€  CTOCYEThCA
MOOUTPHUX TeNe(OHIB 13 TYUYHHM 3B’SI3KOM. TOMYy BaXJIHMBO, 100 poOOTOIaBII
BKWJIM 3aXOJIB JJIsi 3MEHIICHHS BHUKOPUCTAaHHS TeleQoHy Ta I1HIIUX
B1/IBOJIIKAIOYMX MPUCTPOIB y TPAHCIIOPTHOMY 3aC001.

KepyBanus aBTomMoOiieM Yy CTaHi aJKOTOJBHOTO a00 HapKOTUYHOTO
CII’SIHIHHSL PI3KO MIABUINYE pU3UK aBapii. JloChiIKeHHs MOKa3yloTh, IO PiBEHBb
ankoroyito B kKpoBi 0,05-0,08 % mninBumye pusuk ATII nmpuron i3 cepito3HuMu
TUIECHUMHU YIIKOKeHHSIMU B 4 pasu. PiBens ankoromto 0,08-0,12 % 3061mbpmye
pusuk y 13 pasiB, a piBeHb ankoroiwo Buile 0,12 % 301abl1ye pU3UK CEpHO3HUX
TpaBM y 63 pa3u. Jleski HapKOTHMKHA TaKOX MIJBUILYIOTh PHU3UK HEIIACHUX
BUNAJKIB, 30KpeMa amdeTaMiH Ta MeAuuHi omioiau. [loeaHaHHS aJKOTroJIO Ta
HApKOTHKIB TaKO 3HAYHO TMIJBUINYE PU3WK HEIIACHUX BHUMAIKIB. TakuMm dWHOM,
yTPUMaHHS BIJl KEpyBaHHA aBTOMOOUIEM MiJ BILUIMBOM CHJIBHOTO aJKOTOJIbHOTO
CISIHIHHSL € J>KUTTEBO BAXJIUBUM JJI1 O€3MEKH JOPOXKHBOTO pPyXy. Y BCiX
€BPOTIEHCHKUX KpaiHaxX MJilI0Th 3aKOHHW, M0 OOMEXKYIOTh MaKCUMAaJIbHHI piBEHb
aJIKOTOJII0 B KPOBI1, JO3BOJICHUM 3a KEPMOM, SIKUH 3a3Bu4ail konuBaeThes Big 0,00
% mo 0,08 %. He3Baxxaroum Ha 3aKOHM Ta MPABOOXOPOHHI OpraHH, BOJIHHS B
HETBEPE30MY CTaHI 3aJUIIAETHCS CEPHO3HOI0 MPOOIEMOI0 OE3MEKH.

3apa3 MOCTYIHI aJdKOTOJIbHI OJIOKYBaHHS, sIKI BUMAraroTh BiJl BOis TIOAYTH B
NPUCTPIA Mepen 3alyCKoM JBUTYHA Ta 3amo0iralTh 3alycKy JBHUTYHA, SKIIO
BHUSIBJICHO aJIKOTOJIb. BumnpoOyBaHHS alKOTOJBHHUX OJIOKYBaJbHHUKIB JTaJIH
oOHaIMINBI pe3ysbTaTu. BianmoBigHO, JesKi KpaiHu, Taki sk DpaHiis Ta
OIHISHIIS, 3a0pOBaJAWIM O00O0B’SA3KOBI MPUCTPOi OJIOKYBaHHS BIiJI aJIKOTOJIO B
IIKIJTBHUX aBTOOYyCax.
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DANGEROUS AND HARMFUL PRODUCTION FACTORS AND
WORKING CONDITIONS OF VEHICLE DRIVERS
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Sokyrko Anna, student
National University of Life and Environmental Sciences of Ukraine
marchyshyev@gmail.com

The driving profession is one of the most common in our country and one of
the most dangerous and harmful. According to the latest data published by the State
Statistics Service of Ukraine, the number of workers employed in the transport sector
amounted to 1.0 million people.

Constantly operating production factors at the driver's workplace are the
difficulty and intensity of work, a forced sitting position, noise, general vibration,
noise, adverse microclimate parameters. Harmful chemicals (carbon, nitrogen oxides,
gasoline, dust, formaldehyde, lead, etc.) are usually present in the interior of a motor
vehicle,

The main sources of noise are the engine, exhaust pipes, bodywork, cargo, and
the quality of the road surface. Noise and vibration levels increase with speed and
vehicle wear. Design features of the seat and chassis are important.

The difficulty of the driver's work is due to the constant stay in one position
while driving a car, which threatens a number of diseases. When the direct work of
the driver is combined with the work of the forwarder and loader, the difficulty of the
work increases due to the performance of loading and unloading operations.

The tension of the driver's work is caused by a large number of signals per unit
of time and a high level of neuro-emotional tension. The number of signals can vary
from 300 to 450 per hour. A high level of neuro-emotional stress is caused by
personal risk, responsibility for the safety of other traffic participants, sometimes
strict regulation of traffic in time (taxi drivers, shuttle buses, etc.).

All these factors lead to fatigue, deterioration of health and increase the
frequency and duration of somatic diseases, the transition of their acute forms to
chronic ones, and the occurrence of occupational diseases.

Professional diseases of drivers can be conditionally divided into three groups.
The first group is diseases of the spine and pelvic organs due to prolonged sitting
behind the wheel and stagnation of blood circulation. This includes sciatica,
osteochondrosis, hemorrhoids, and prostatitis. The second group of diseases is
associated with increased neuro-emotional stress, which causes cardiovascular
diseases. Heart rhythm disturbances, hypertension, and heart attacks are often
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observed in drivers. The third group is diseases of the gastrointestinal tract associated
with irregular and poor nutrition during work.

Drivers are subject to medical examinations upon hiring, as well as in the
course of work, in accordance with the Regulation on the medical examination of
driver candidates and vehicle drivers, approved by the joint order of the Ministry of
Health and the Ministry of Internal Affairs of Ukraine dated January 31, 2013 No.
65/80. Medical examination is a measure aimed at the prevention of occupational,
production-related diseases of employees, as well as general diseases that may
progress due to the influence of harmful factors of the production environment.

In order to prevent the occurrence of the listed diseases and the occurrence of
professional diseases of drivers of vehicles, it is necessary to diversify physical
activity, that is, it is necessary to perform a set of gymnastic exercises every day,
which should keep the musculoskeletal system, heart, vessels, and tone of the nervous
system in a normal state. Experts advise: every 3 hours the driver should stop, get out
of the car for physical exercises. For example, perform alternate squats on one leg,
placing the second far back and resting your hands on a strong part of the body. This
will help stretch the intervertebral discs, improving their nutrition. Following this, a
professional driver needs to do at least 10 forward bends with straight arms and legs,
as well as 10 side bends with legs wide apart and arms lying on the sides. It is also
advisable to run around the car a couple of times and then stand for 1-2 minutes,
leaning on the body to relax the muscles.

Preventive measures are of great importance not only for reducing industrial
fatigue, but also for reducing neuropsychological stress. Getting enough sleep,
following a diet, and leading a healthy lifestyle will also help to achieve this goal.

The improvement of motor vehicles in technical and hygienic terms will
contribute to the creation of safe working conditions and the prevention of
occupational diseases of drivers. Machine designs must protect the driver from
exposure to dust, toxic substances, their concentrations in the cabin must not exceed
the maximum permissible. The microclimate in the cabin should be comfortable,
maintain high efficiency and good well-being of the person behind the wheel, which
can be achieved with the help of "climate control" systems.

When performing these measures, the driver's work should be successful and
he will be more protected from diseases and traffic accidents.
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MapunmuHa €Breuis, K.c.r.H., IOLEHT,
JIucenko Ouiekcanap, CTy1€HT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
marchyshyev@gmail.com

Huni na aBromo6ineHOMy TpancnopTi AIIK cyTTeBmii BiicoTOK mpumagae Ha
TPAHCTIOPTYBaHHS HErabapUTHUX BaHTaXIB Yepe3 HEOOXIIHICTh MEepPEeBE3CHHS
PI3HOMAHITHOI CIeliadbHOI CUIBCHKOTOCIIONAPChKOT TEXHIKHM, BEJIUKHX LIUCTEPH Ta
IHIMX HerabapUTHUX BEJIMKOBAroBHX BaHTaxiB. llepeBe3eHHs HerabapuTHHX
BaHTQXIB aBTOMOOUTBHMM TPAHCIIOPTOM B YKpaiHi perymoioTsh «lIpaBuma
JIOPOKHBOTO PYXy», JI€ TaKOK 3a3HAay€Hl BUMOTH JUIsl MEPEBI3HUKIB HErabapUTHHUX
BaHTaXIB.

HerabaputHuii BaHTaX - 1€ TPOMI3ZJIKUI YM BaXXKUM MPEIMET, KU Yepe3 CBOT
TEXHIYHI MapaMeTpyd HE MOXHa MEPEBO3UTH CTAHJAPTHUM aBTOTPAHCHIOPTOM Oe3
BXKUTTS OCOOJIMBHX 3aXO[1B Oe3neku. BaHTax i1IeHTU(DIKYIOTh SIK HETabapUTHHUM 3a
napaMeTrpamMu HOro HIMPUHU, JOBXHUHU YW BUCOTU. [0 TakMX BaHTaXI1B HAJEKUTb,
30KpeMa, MOOUIbHA CUTLCHKOTOCIIONapCchka TexHika (puc. 1).

Puc.1. [lepeBe3eHHsI MOOLIBHOI CLIILCHKOTOCIIOAAPCHKOI TEXHIKH

[TepeBe3eHHsT HeraOapUTHUX BEJIIMKOBArOBUX BAHTAXKIB MOTPeOy€E MiABUIIECHOT
yBarM LIOJ0 PO3MOJLTYy HABAaHTAKEHHS HA OCl TPAHCIOPTHOTO  3aco0y.
HaBanTa)keHHs Ha oOCi y pa3l NEpeBE3eHHsS HErabapuTHOrO BaHTAXy MHOTPIOHO
PO3MOJUIMTH TaK, 00 HE MEepEeBUIIYBATH BCTAHOBJIEHI BUPOOHUKOM TPAHCIOPTHOTO
3aco0y IpaHWUYHI BEJIWYWHU. AJie U MiJ 4ac MEepPeBE3CHHS HerabapUTHUX BaHTAXIB
MEePEBI3HUK TMOBUHEH IMOCTIMHO KOHTPOJIIOBATH PO3TAlllyBaHHS, SKICTh KPITIJICHHS
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HEerabapuTHOTO BaHTaXy, a TaKOXX Moro 3araJibHUN cTtaH. Bomiii 3000B's3aHuii
BXKUBATH 3aXOMiB, 00 YHUKHYTH MaJiHHS PO3MIIICHOIO Ha aBTOTPAHCIOPTHOMY
3ac001 HerabapuTHOTO BaHTAXy, @ TAaKOX CTEKHUTH, 100 HE CTBOPUTH MEPELIKO]
HIIIUM yYaCHUKaM JOPOKHBOTO PYyXYy.

[lepeBo3uTH HerabapuTHI BaHTaX1 J03BOJICHO, SIKIIO HEra0apUTHUN BaHTAX: a)
HE 0OMEXye BOJi€BI Orsim;, 0) HE 3HWKYE CTIHKOCTI TPAaHCIOPTHOTO 3acoly 1 He
MIEPEIIKODKAE KePYyBAaHHIO HUM; B) HE 3aKPHUBA€E 30BHIIIHI OCBITIIOBAIBHI MPUCTPOT,
1HIII CBITJIOBI IIPHWJIAJIA 1 CBITJIOBIIOMBAYl, PO3Mi3HABAJIbHI 3HAKH, 3HAKU PEECTPAILIIIO
TPaHCIOPTHOTO 3aco0y, HE 3aBaXka€ CIPUMHSATTIO BI3yalbHUX CUTHAJIB, SIKI MOJAI0Th
BOJI1€B1, HAIIPUKJIAJl, pPyKOIO; T') HE CTBOPIOE IITyM, HE MiJHIMAE MU, HE 3a0pyIHIOE
CEpEeIOBUIIA 3arajioM 1 MPOTK/IKY YACTUHY 30KpeMa.

SIxio BKa3aHi BUMOTH HE JOTPUMAHO, TO BOAIN 3000B'sI3aHUN BXKUTU 3aXO1B
JUIsl YCYHEHHsI TIOpYIIeHb a00 3ynmUHUTHUCS. BaHTax, sikuil BUCTymae 3a rabapurtu
TPAHCIIOPTHOTO 3aco0y crepey 1 33aay Oubiie Hixk Ha 1 M abo 300Ky Olyibllle HIX Ha
0,4 M BiJl 30BHIIIHKOTO Kpar0 rabapuTHOTO BOTHIO, Ma€ OyTH MO3HAYEHUN 3HAKaAMU
«BenukorabapuTHUl BaHTax». Y pa3l NEpPEeBE3CHHA HErabapUTHUX BaHTAXIB Yy
TeMHHUH yac 00U 41 32 YMOB HEIOCTaTHHOI BUJMUMOCTI BAHTaXK KPIM TOTO HEOOX1THO
MO3HAYUTH CIIEpeay - JIIXTapeM YM CBITJIOMOBEpTaYeM OUIOro KOJbOpy, 33ady -
JXTapeM YM CBITJIONOBEPTAYEM YEPBOHOTO KOJIBOPY.

[lepeBe3eHHsT BENMKOTabAPUTHUX BaHTAXKIB 1 PyX TPAHCIOPTHOTO 3acoly,
rabapuTHI apaMeTpU SIKOTO 3 BaHTaXeM ab0 6€3 HbOTO MEPEBUILYIOTH 3a IIUPUHOIO
2,55 M (2,6 M - 1151 pedpuxKepaTopiB Ta 130TEPMIYHHUX KY30BiB), 32 BUCOTOIO 4 M BiJl
MOBEPXHI NPOIKIKOI YACTUHU JOPOTH, 3a TOBXKHUHOIO (pa3oM 3 npuuenom) 20 m, adbo
pYX TPaHCHOPTHOIO 3ac00y 3 BaHTa)XeM, L0 BHCTYMNA€ 3a 3aJHI0 TOUKY rabapury
TPAaHCHIOPTHOTO 3aco0y OuTblle HDK HA 2 M BUKOHYIOTH 3TiJHO 31 CIEUiallbHUMU
MpaBUIIaAMH.

besneuni HerabapuTHI mepeBe3eHHsS MOXYTh OyTH 3a0e3ledeHi HASBHICTIO y
ITaTl TPAHCIOPTHOI OpraHizalii JOCBIAYEHUX BOAIIB-TIPO(ECIOHANIB 3 BEIUKUM
CTa)keM po0O0dYoro 3aBJaHHS, a TAKOK BUKOPHUCTAHHSIM CIEIIaTbHUX TPAHCTIOPTHHUX
3ac001B 711 TPAHCHIOPTYBAHHS BEIMKOBArOBHX, BEIMKOTa0APUTHUX Ta HEOE3MEUHUX
BaHTaxiB. O/HI€EI0 3 O0COONMBOCTEM TNEPEBE3CHHS HEradapUTHUX BAHTAXKIB €
3a0e3MeYeHHs] 0COOIMBOTO MBUAKICHOTO pekumMy. [IIBUAKICTE pyXy TpaHCIOPTHOTO
3aco0y MiJl yac NepeBE3CHHs] HErabapuTHOrO BaHTa)XXy HE MOBHUHHA MepeBUIlyBaTu 60
KM/TOl Tiag 4Yac pyxy mo jgoporax 1 15 km/romg mim yac pyxy Ha mocti. s
JTOTPUMaHHS OE3MeKH pyXy MiJ Yac MepeBe3eHHs HeraOapuTHUX BAHTAXIB BOJIIIO
3a00pOHEHO BIIXWIATUCA B 33JaHOTO MapIIPyTy, IEPEBUILYBaTH JI03BOJIECHY
MIBUJKICTh PyXY, pyXaTHcs 3a yMoOBax oxkeneali abo 3a MOraHoi BHJIUMOCTI,
3yMOBJIEHOI MeTeoyMoBamu (meHiie 100 m).

VY pasi nepeBe3eHHs HErabapUTHUX BAHTAXKIB TPAJIOM, HU3BKO PAMHUKOM YH
nadeToM 3a00pPOHEHO PYXaTHUCS MO Y30144l0 JOPOTH, 3yMUHATUCS T03a CIEelialbHO
MO3HAYCHMMH aBTOCTOSIHKAMM, IO YJamToBaHi Tmo3a poporor. IlepeBeseHHs
HErabapuTHOTO BaHTAXy NOTPIOHO OJpa3y NPUNUHUTH, SKIIO BUSBJICHO
HECIIPaBHICTh TPAHCIOPTHOTO 3aco0y abo moraHe 3aKpilUieHHs HeradapuTHOIO
BaHTaXXYy, [0 MOKE 3arpOXKyBaTH Oe3Melll TOPOKHbOTO PyXY.

Oco0MMBICTIO TIEPEBE3CHHSI HEraOapUTHUX BAHTaXIB TaKOX € BHMOTa, 1100
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raJbMiBHOIO CHCTEMOIO aBTONOi3Aa MOXXHA OyJi0 KepyBaTH TMEJaLTi0 TalbMa
aBTOMOO1UIA-TATaua. HamiBmpudin TpaHCHOPTHOTO 3aco0y HeoOXinHO oOJIaaHaTH
CIpPaBHUM CTOSIHKOBUM TanbMoM. Ha aBromoi3mi mMae OyTu crnemiaJbHUN MPUCTPIM,
10 3a0e3neuye aBTOMaTUYHE 3yMUHEHHS, SKIIO PO3IPBEThCS MaricTpalb, sKa 3B'SI3y€
aBTOMOOUTE-TATAY 3 HAMTIBIPUYETIOM.

ABTOIMOT3/1, MPU3HAYEHUH 711 TIEPEBE3CHHS HErabapuTHUX BaHTaXIB, TOBHHEH
OyTu oOjamHaHUN SK MIHIMYM 4YOTHpMa NPOTHUBIAKOTHMMH yropamu. Ha kabini
YCTaHOBJIIOIOTH JIBA 30BHIINIHIX J3epKaja 3aJHOTO BUAY (MO o0uaBa O0KU KaOiHM).
Ha aBTOmMmOi371 BCTAHOBIIOIOTH CIIEIiajdbHI PO3MI3HABAJIbHI 3HAKH «ABTOMOI3IY,
«JloBroMipHuii TpaHcHOpTHHM 3acié» Ta «BenukorabaputHuii BaHTax». Bci
aBTOIIOI3/1a TOBUHHI OYyTHM OCHAIIeHI NPOOJUCKOBUMU MassuKaMH (KOJIbOPH:
noMapaH4yeBHi a00 KOBTHUH).

Jliteparypa

1. Boitnanosuu O.B., Mapuumuna €. 1., Kodto JI. I'. OxopoHna npaiii y ramysi
(aBTOoMOO1TBHUY TpaHcniopT). K: Llentp yuboBoi miteparypu, 2018. 695 c.

2. Boitnanosuu O. B., Mapuummna €. I., bineko T.O. Oxopona mpati y
cinbebkoMy rocniogapetsi. K: Ilentp maBuansHOi JiTepatypu, 2017. 691 c.

YK 656.072 _
OCHOBHI XAPAKTEPUCTHUKHU U OBME’KEHHS YYACHUKIB
JOPOKHBOI'O PYXY

3uma Baaauciaas BikropoBuu, CTyz[eHT16
Hayionanvhuil ynisepcumem oiopecypcis i npupoookopucmyseanus Ykpainu
vzima7317@gmail.com

YemimHe QyHKIIOHYBaHHS JTIOPOKHBO-TPAHCIIOPTHOI CUCTEMHU 3aJICKUTH BIJ
B3a€MOJIli YYaCHHUKIB JIOPOXKHBOIO PyXy OJMH 3 OJHUM Ta 3 TPaHCHOPTHUMHU
3aco00aMM, 3 TPUCTPOSMU KEpyBaHHS JOPOXKHIM PYXOM 1 3 HABKOJIMILHIM
Cepe/IOBUILIEM Ha NPOi3HIM 4YacTuHI. MeTa MOCHIDKEHHsS MOJIATaE y TOMY, ILI00
JTOTIOMOTTH  (paxiBIsiM Ta MalOyTHIM (axiBIsIM BpaxyBaTh OOMEXKEHHS JUIs
YYaCHHKIB JIOPOKHBOTO PYyXy, SIKAX ICHy€e 0arato, B IMpOIIECi MPOEKTYyBaHHS JOPIT.
TpanuuiitHo Bonii mepeOyBae B LEHTpl yBaru. | 1e 3po3yminio, OCKUIBKH came
npodeciiiHi BIaCTUBOCTI BOJIS B MPOLieCl BUKOHAHHI CBOiX OOOB’S3KIB MPU3BOJSATH
70 JOPOKHBO-TPAHCTIOPTHUX TPUTOJl, B SIKUX TPAaBMYIOThCS HE JIMIIE BOJil, a U
Bpa3JIMBl YYaCHUKU JOPOKHBOTO PyXy. XapaKTEPUCTHKU Ta OOMEKEHHS YYaCHHKIB
JIOPOKHBOTO PYXy HalKpalie po3riisaJaTH B KOHKPETHOMY KOHTEKCTi, TOMY IO caMme
BUMOTM JI0 KEpyBaHHS TMpPU3BOIATH JO IOMUJIOK 1 TpaBM, sKi Halyacriie
TPaIUISIIOTBECA B TPOIIEC] YMpaBiHHA aBTOMOOUIeM. BomiHHS — 11e 3aBHaHHS, IO
CKIIAJAEThCsl 3 0ararbOx IiJ3aBAaHb, JCSKI 3 SKUX TIOBUHHI BUKOHYBATHCS
napasnesbHo.

€ TpU OCHOBHUX IT1/13aB/IaHHS:

16 Haykosnii kepiBauK — bornapes Cepriit IBAHOBHY K.T.H., IOIIEHT
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- KOHTPOJIb-YIPABIIHHS TPAHCIOPTHUM 3aCO00M Yy MEKax BCTAHOBJIEHOT IIBUIKOCTI
Ta B TOTPIOHOMY IOJIOXKEHHI B MEXaX CMYTH PyXY;

- KepyBaHHS — B3a€MOJIS 3 IHIIMMH TPAHCIIOPTHUMU 3aco0amu (0OTiH, CIiTyBaHHS,
00'13]1, 37UTTA TOILIO) 3a JOTIOMOTOI0 KOHTPOJIIO CMYTH PYXY Ta JOTPUMAHHS BUMOT
PO3MITKH, 3HAKIB 1 CHTHAJIIB;

- HAaBIraIis — NpOXO/HKEHHS IUIAXY B MiCI BIAMPABICHHS O MICLS TPU3HAYCHHS,
BUKOPHCTOBYIOUYH JOPOTOBKA3H, KAPTH Ta OPIEHTUPH.

Uepes oOMexeHHs 30pOBOT0 CIIPUMHATTS Ta 00poOKu 1H(opmaIlii, ki Oy 1yTh
HaBeJICH1 HUYKYE, BOI1 HallKpallle BUKOHYIOTh CBOi (DYHKIIIOHAJIbHI 000B’ A3KH, KOJIH:
- i"HdopmaIllisg, ska HeoOXigHA JJI1 BHKOHAHHS PI3HMX 3aBllaHb, IMOJIA€ThCS 0Oe€3

NepeBaHTAXEHHS BOIIS;

- BHCOKI poOOYl HaBaHTAKCHHS B IiJ13a7a4aX KOHTPOJb-YIIPaBJIiHHS, KEPyBaHHS Ta
HaBiraiis He BiI0yBalOThCS OJTHOYACHO;

- JOpPOXKHE CEpPEJOBHINE CIPOCKTOBaHE TaKUM UYWHOM, IO € JJs BOMIS
nependayyBaHUM.

Haii01npm BIIOMUM € rOCTpOTa 30py, aj€ YMCICHHI 1HIIl acleKTH 30py € He
MeHII a00 HaBiTh OUIbII BaXJIMBUMH. 3aJIEKHO BiJ TEBHUX OCOOJIMBOCTEH 1
BJIACTUBOCTEH, BOJii, SK TPaBWJIO, TMOBHHHI MaTH CKOPUTOBAHY TOCTPOTY 30Dy
njoHaimenie 20/40 (mosoBuHA Tak 3BaHOTO ‘“HOpMabHOTO” 30py 20/20).

KoHTpacTHICT (Y4yTJIMBICTP A0 KOHTpacTy) BaxiauBa i Oe3mneku. lle
3/IaTHICTh BUSIBIISATU HEBEJIMKI BIJIMIHHOCTI B PIBHI OCBITIIEHOCTI (200 SCKpaBOCTI)
MIDXK 00'€KTOM 1 (POHOM.

31 3MIHOIO PIBHA OCBITJICHOCTI 3MIHIOETHCS YYTJUBICTH OKa JO CBITJIA.
Ananrariiss 10 OUIBII SICKPABOTO CEpPEIOBUINA 3aiiMae HabaraTo MEHIIE Yacy, Hixk
ajanTallisi 10 TEMHOro cepeioBuina. Yac Ha aganTailiro 10 CIIIy4Oro JajdbHbOTO
cBITIa (pap BUKIMKAE 3aHETIOKOEHHS, ajie¢ TPUBAE JIUIIE KiIbKa ceKyHH. BinmOmucku
3MEHILYIOTh BIJACTaHb BHUAMMOCTI, OCKUIBKM CYTTE€BO 3HHIKYIOTh KOHTPACTHICTh
o0'ekta, 1Mo po3msiaacTbes. [Ipu 11boMy BiIOIMCKH HE OOOB'SI3KOBO CTBOPIOIOTH
nuckomMpopT A cioctepiraya. JlociKeHHs TOKa3yoTh, 10 BIJICTaHb /10 00'€KTIB 3
HU3BKUM KOe(illeHTOM B1IOUTTS 3MEHIyeThbes Maiixke Ha 50%, ko Boaiil 6auuTh
3ycTpiuHi (apu, MOPIBHAHO 3 CHUTYAIll€l0, KOJU 3YCTpiuHI (apu He CBITATH.
HaiiGinpmmii BruivB BIOJIKMCKIB BUHUKAE TOJ1, KOJM TPAHCHOPTHI 3aCO0M PO3JALIEHI
npuoau3Ho 40 m (130 dyramu). Uum Onmkye mxepeno BiIOIMCKIB 10 JIHIT 30py
BOJ1SI, TUM CUJIbHIIINN BIUIUB B1JOJIMCKIB.

TakuM 4YHHOM, HEOOXIZHO 3 OOEPEKHICTIO MIAXOAWTH OO0 PO3MIIICHHS
KOMEPIIIHOTO OCBITJCHHS Ta OCBITICHHS IIEBHHUX OO0 €KTIB Oe3rocepeaHbo Ol
MPODK/KOT YaCTUHU. 3arajiom, It (HampuKIIa, moxoau ado TPaHCIIOPTHI 3aco0w,
0 PYXarOThCs), K1 HAWKpallle BUSBISIOTHCS TepudepiitHuM 30poM, — IIe Ti, 10
3HAXOMATHCS OOMM3y JHiHiT 30py (B Mexkax 10-15 rpamyciB); 3HAa4HO BiJIPI3HIIOTHCS
Bl OHY 3a SICKPaBICTIO, KOJIBOPOM, TEKCTYpOIO TOLIO; MAIOTh BEJIHMKI PO3MIPH; 1
pyxatoTbcsi. TakuM YUHOM, TOPOXKHI1 3HAKH, PO3MIIIECHI B MEXaX MPsMOT BUIUMOCTI
BOJISl 1 MICTSTh CBITJIOBIIOMBAJIbHI €JIEMEHTHU, MalOTh BHUCOKY HMOBIPHICTH OyTH
BUsBJIEHUMH. ICHye OaraTo cuTyalliid, siki BUMaraloTh BiJI YYaCHHKIB JIOPOKHBHOTO
PyXy OLIHIOBATH IIBUAKICTh 301keHHs. Jlo HUX BiAHOCATBCS (B HallMEHII 10
HaWOLIBII CKJIAQMHUX) Oe3NeyHe CIiJayBaHHS 3a TPaHCIOPTHUM 3aco00M, IO
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pyXaeTbcs Tomepeay, BUOIp O€3MeYHOro I1HTEpBAly JJig TEPEeTHHY BYJIHMIN 13
3yCTPIYHUM pYyXOM, MOBOPOT JiBOpyY ab0 mMpaBopyd, a TaKOX OOTIH 1HIIOTrO
TPAHCIIOPTHOTO 3ac00y CMYTOI0 3YCTPIYHOTO PyXy. Y IIMX CHUTYaIliIX IIBUAKICTH
3MIHM PO3MIpPY BI3yaJIbHOTO 300paX€HHS 3YCTPIYHOTO TPAHCIOPTHOTO 3acoly €
OCHOBHHM CHUTHAJIOM, SKHA BHKOPUCTOBYETHCS JIJII BU3HAYCHHS IIBUIKOCTI
30JIMKEHHS 3 IHITAM TPAHCTIOPTHUM 3aCO00M.

Cucrema 06po6Oku iHGOpMAIIii TIOIUHA — 1€, TI0 CYTi, OJHOKaHAJIbHA CHCTEMA
3 OOMEXEHOI NPOITYCKHOIO 3JaTHICTIO. YUepes oOMexeHy 3IaTHICTh J0 OOpOOKH
1H(hOpMaIlii Ta 3aJIeKHICTh BlJ] O4IKyBaHb, IPOCKTYBAIBHUKHU JIOPIT IIOBUHHI 3pOOUTH
Tak, MO0 IOpOoXHE cepenoBuile Oylo MpocTuM 1 mepeadauyBaHuM. Uum BuIla
HIBUJKICTb, THUM TMPOCTIIIUM Mae OyTh oTouyroue cepenoBuine. CuUlbChKi
aBTOMAricTpajil 4acTo € Bi3yaJbHO HYJHHMH — HeMae OyaiBeib MOOJU3y JOpOTH,
HEMae TMIMIOX0/1IB UM Besocurenuctis. KpiM Toro, 1mo TyT mMalio 1iKaBoro, Tak Iie u
BUMOTH JI0 BOJIHHS OyXe IMepeadadyBaHi: HeMae CBITIO(OpiB, mepexpecth, 3HAKIB
3YIIUHKH, HEMa€ pPI3KUX TIMOBOPOTIB, KPYTHX CIYCKIB 1 HISKAX CIOPIPHU3IB.
[adopmariiiine HaBaHTa)XCHHS MiHIMaJIbHE, a JW3alH BIAMOBITA€ OYIKYBAHHIM 1
MOBUHEH OyTH TakuM, 1100 BOJIIi MOTJIM BIIOPATUCS 13 3aBJaHHSM BOJIHHS HAa BUCOKIM
mBUAKOCTI. OHAK MiHIManpHE 1H(pOpMaIlliiiHE HaBaHTaXEHHS MOXKE MPHU3BECTU 0
HYABI'M Ta HEYBaXHOCTI. Bojli MaroTb 0OOMEXEHy 3/aTHICTh OOpOOJISITH HOBY
iH(popMaIlil0o 1 TOMY TMOKIAJAlOThCS Ha OYIKyBaHHSA. I[IpoekTyBalbHUKHM JOpIr
MOBUHHI 3pOOUTH IOPOKHE CEPEOBUIIE MPOCTUM 1 TIepe10adyBaHIM.

Apamnrariss BOJisI MOXXE BIUIMBAaTH Ha €(QEKTUBHICTh 3aXOJiB 3 Oe3NeKH
JOPOKHBOTO  pyXy. AjanTaiisi BH3HAYae€Thcs  sIK  mporec  Moaudikarii
(TIpuCcTOCYBaHHS) BIAMOBIIHO JO HOBHX yMOB. KoHIlEmIlis MOBEAIHKOBOI agamTaltii
pO3IIIAIae PO3MOIIT YBaru Ta 3yCWib SIK PYIIIAHY CHTy TTOBeAiHKU. Boii mocTiitHO
CTUKAIOThCS 3 YMOBAaMH, II0 3MIHIOIOTHCA, 10 SKUX BOHHM TMOBUHHI aJIallTyBaTHCA.
Apnanrariisi Bi0yBa€eTbCsl y BIAMOBIIb SK HA TUMYACOBi, TaK 1 Ha MOCTIMHI 3MiHU B
ctaH1 Bojiisl. KOpOTKOCTPOKOBI ajianTaiiii Bii0OyBaroThCsl TOA1, KOJIU BOIIi BIAUyBaIOTh
Opak 4Yacy 1 pU3MKYIOTh MPOiXaTh Ha 4YepBOHE CBITJIO. J[oBrocTpokoBa amamTaris
B110yBa€ThCS MI3HIIIE, KOJIU BOIT BXKE€ MAatOTh MEBHUN JIOCB1JI KEPYBAHHS Ta BIK.

OTxe, nepen TUMHU, XTO MPOEKTY€E TPAHCHOPTHI 3acO0M, TOPOrH Ta MPUCTPOL
KepyBaHHS JIOPOKHIM PYXOM, CTOITh 3aBJIaHHS BpaxyBaTu 3410HOCTI Ta OOMEXKEHHS
BoJig. Tomy HEOOXigHI JdOJATKOBI TIPYHTOBHI JOCHIIPKEHHS IIOAO BHXIJTHHUX
MmaTepiaiiB, sKi OyAyTh CTOCYBAaTHCh JIIOACHKOrO (DakTopy Tpu KepyBaHHI
aBTOMOOLJIEM: dYac peakilii, 30pOBl XapaKTEPUCTHKH, CIyXOBI XapaKTCPUCTUKH,
o0OpoOka iHpopMallii, aHTPOTIOMETPUYHI JIaH1 Ta MOBEIHKA MEepPe]] aBaAPIEIO TOIIO.

Jliteparypa
1. boumapes, C. I.. AkryanpHi poOjeMu Ha MacaXHUPChKOMY TPaHCIOPTI Ta
B3a€EMOBIIHOCUH 3 Jep>kaBoro: 30ipHUK Te3 nomnoBiaei. VI MixHapoHa HayKOBO-
MpakTU4YHa KOH(eEepeHIliss «ABTOMOOLIbHUM TpaHCTOpT Ta iHdpacTpykrypay // C. L.
bonnapes. — K.: 2023. — C. 14-16.
2. Henderson, R. (1987). Driver performance data book (National Highway

Traffic Safety Administration Report No. FHWA-RD-97-135). Washington, DC:
NHTSA.
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International Scientific Conference Engineering for rural development Proceedings,
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V¥ 2018 pomi €C nocraBus cob1 3a Mety 10 2030 poKy CKOPOTUTH CMEPTHICTb
Ha Joporax — 1, Boepiue, cepiio3Hi TpaBMu — Ha 50%. lle Oyino BuKIaneHO y
Crpareriunomy 1utani i Kowmicii 3 0e3neku AOPOXKHBOTO pyxXy Ta paMKOBIH
nomituii €C oo 6e3neku JopoxkHboro pyxy Ha 2021-2030 poku, B KX TaKOX
BUKJIAQJCHO IUIaHW O€3MeKH JOPOKHBOIO PYXY, CHpPSAMOBaHI Ha JIOCSTHEHHS
HYJIbOBOTO PIBHA CMEPTHOCTI Ha jtoporax 110 2050 poky («Vision Zeroy).

VY Oepes3ni 2023 poky EBpoOKOMICiS BHCYHyJa MaKeT MPOMO3UIINA 00
O€3leKu JOPOXKHBOTO PYXy, BKIIOUAIOYM OHOBJEHI BHMOIM JI0 BOJINCBKHUX
MOCBITYEHB Ta Kpallle TPAHCKOPAOHHE JOTPUMAHHS MPABHII JOPOKHBOTO PYXY.

besneka mopoKHBOrO pyxy Takoxk OyJjia KIIOYOBUM €JIEMEHTOM HEIIOJIaBHIX
nomiTuyHuX iHimiatue €C 1moao MoOUIBHOCTI, BKIO4atoun CTparteriro cTajaoi Ta
po3ymMHOi MOOUIbHOCTI, HOBHM pernameHT TEN-T Ta PamkoBy nporpamy MichbKoi
MOOUIBHOCTI.

ITo Bcbomy €C cmepTHICTh Ha Aoporax y 2023 pori Brana Ha 1% mopiBHSHO 3
nomnepeaHiM pokoM. Xouda 1ie mpubimu3Ho Ha 2 360 cmepreit menie (-10%)
nopiBHSHO 3 2019 pokom, TEHEHIIS 10 3HUKEHHS BUPIBHSIACA B KUTHBKOX
JieprKaBax-ujeHax.

3 2019 poky KITBKICTH CMEpPTEH Ha Joporax Maixe He 3HuU3WIacs B Icmadii,
®panii ta Itanii, Toai sk B Ipnanmaii, JlaTsii, Hinepnannax, CnoBauuuni Ta IBerrii
BOHa 3pocina. HaromicTe 3a octanHi yotupu poku benbris, Yexis, Janig, Yropmuna
ta [lospia 3HaXOATECS HA LUIAXY 0 JOCATHEHHS METH CKOPOYEHHS CMEPTHOCTI Ha
noporax i cepitoznux tpaBM Ha 50% 10 2030 poky.

3aranpHUN PEUTHHI CMEPTHOCTI B KpaiHax CyTTeBO He 3MiHMBCS y 2023 p.:
HalOe3neyH1 10pory, K 1 paximie, 3Haxoaarbes y IBenii (22 cmepTi Ha MUTBHOH
xuteniB) Ta Hanii (27/minbiton). bonrapia (82/minbiion) Ta Pymynis (81/Muibiion).
Cepenniit nokaznuk no €C craHoBUB 46 cMepTell Ha A0PO31 HA MIJIBHOH JKUTEIIIB.

Hasgni gani no €C 3a 2022 pik (aetanbHi naxi 3a 2023 pik 11e HEAOCTYIIHI)
MOKAa3yI0Th, MO 52% CMEPTEIbHUX BUMAIKIB CTAIUCSA HA CUIBCHKUX JIOpPOrax, MPOTU
38% y michkux paitonax 1 9% Ha aBTOMaricTpansx.

Cepiio3He 3aHETIOKOEHHS BUKIIMKAE TCHJICHINS KUIBKOCTI BEJIOCHIICAMCTIB, SKI
3aruHysu Ha poporax €C: y 2022 pomi 3arunyio nonaza 2000 senocunenucrtis. Le
€/IMHA OCHOBHA I'pyIa YYacCHHUKIB JOPOXKHBOTO PYyXY, B SIKI 32 OCTAaHHE JECATHIIITTS
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HE CIIOCTEPIrajgocsi 3HAYHOTO 3HUKEHHS KUIBKOCTI CMEPTENIbHUX BUIAJIKIB, 30KpeMa
4yepe3 MOCTIMHY BIACYTHICTh HaJEXHOI 1HPPACTPYKTYpH Ta HEOE3MeyHy MOBEAIHKY
BCIX YYaCHHKIB JJOPOKHBOTO PyXY, TaKy SIK MEPEBUIICHHS HMIBUAKOCTI, HEYBaXKHICTh
Ta KepyBaHHS aBTOMOO1JIEM y CTaH1 aJIKOTOJIBHOTO Ta HAPKOTUIHOTO CIT'sTHIHHSI.

Yo0BIKM CHOPUYMHUIN TPU 3 YOTHPHOX cMmepTed Ha goporax (77%). Jlonu
MOXWJIOTO BIKY y Bimi 65+ miamaioTbes OUIBIIOMY PH3UKY, OCKIIBKM Ha HHX
npumnagae 29% ycix cmeprTeil Ha goporax. Tak camMo Ha MOJOAb BikoM 18-24 poku
npunanae 12% cmepreit Ha Joporax.

[Tacaxxupn aBTOMOOUTIB (BOMli Ta macaxkupu) craHoBwM 45% ycix
CMEpPTEIbHUX BUIAJKIB, TOJI SK Mimoxoaud craHoBuwid 18%, KopucTyBaul
JIBOKOJIICHMX TPAHCIIOPTHHUX 3aC001B 3 €JICKTPONPHUBOJAOM (MOTOITUKIIA Ta MOTICIH) —
19%, Benocuneauctu — 10%. 3aKOHOMIPHOCT1 3HAYHO 3MIHIOIOTHCS B 3aJI€KHOCTI Bij
BiKy. Cepen mto/ieit BIKOM 65+ MIMIOX0IU CTAaHOBIATh 29% cMepTeNbHUX BUITAJIKIB, a
Benocunenuctu — 17%.

VY MICbKUX pailoHax Bpa3iuBl YYaCHUKH JIOPOXKHBOTO pPyxXy (MIIIOXO.H,
BEJIOCUMNENANCTH Ta KOPHCTYBaul JBOKOJICHUX TpPAaHCIOPTHUX 3aco0iB 3
€JICKTPONIPUBOAOM) CTAHOBIATh Maibke 70% BiA 3arajabHOl KUIBKOCTI 3aruOiuXx.
CMeprenbHl BUIAJKH YYaCHHUKIB JIOPOXKHBOTO PYyXy B MiICTaxX TparuIIOThCA
NEPEBAXXHO 32 YYaCTIO JIETKOBUX 1 BAHTAXKHUX aBTOMOOLUIIB, IO MIJKPECIIOE
HEOOX1IHICTh MOKPAIEHHS 3aXUCTY IIUX BPA3JIMBUX YUYACHUKIB TIOPOKHBOTO PYXY.

Jliteparypa:

1. 2023 figures show stalling progress in reducing road fatalities in too many
countries. URL.: https://transport.ec.europa.eu/news-events/news/2023-figures-show-
stalling-progress-reducing-road-fatalities-too-many-countries-2024-03-08_en

YJIK 656.2.08(1-21)"2023"
CTAH ABAPIMHOCTI HA MICBKOMY EJEKTPUYHOMY
TPAHCIHOPTI Y 2023 POLI

Kpasuyk B.B., ctyzaeHT,
Koaocok 1.O., x.nea.H., JOLIEHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
E-mail: kolosok@nubip.edu.ua

3riIHO 31 CTaTUCTUYHUMHM JaHUMU mpoTsarom 2023 poky 3a ydacTio
TpaMBalHUX BaroHiB 1 TpoJIeWOyCIB MIANPUEMCTB MICBKOTO  E€JIEKTPUYHOIO
TpaHcnopty cranacs 636 TII, B sskux 11 oci6 3aruHynu Ta 156 oTpuManu TpaBMH.
3a 2022 pik Ha oMy Bual Tpancnopty cranocs 403 JITII 3a yuacTio TpamBaitHuX
BaroHiB 1 TpoJeiOyCiB MiANPUEMCTB MICHKOTO €JIEKTPUYHOIO TPAHCIOPTY, B SIKUX 6
oci6 3arunynu Ta 93 ocobu otpumanu tpaBmu (puc. 1) [1].

[TopiBHIOIOYM aOCOMIOTHI TOKa3HUKU aBapiiHOCTI HA MICBKOMY €JIEKTPUUYHOMY
TpaHCTOPTI BUIHO, 110 3a 2023 pik kinbkicTh JTII 3a yuacTio TpaHCIOpTHHX 3ac001B
MIIPUEMCTB MICBKOTO €JIEKTPUYHOTO TpaHCHopTy 30umbmmiack Ha 57,8 % y
MOPIBHSAHHI 3 BiANOBIAHUM TiepiogoM 2022 poky, KUIBKICTh 3aru0iamx ocid
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30umbImmIack Ha 83,3 %, Takox 30UIbIIMIAcCh HA 67,7 % KUIBKICTH TPaBMOBAHUX
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Puc. 1. Iloka3HUKH aBapiHHOCTI 32 YYaCTIO BOJIIB MiCHKOI'0 eJIEKTPUYHOI0
TPaAHCHOPTY

[Ipu mpomy, 3a 2023 pik 3 BUHU BOAIIB PYyXOMOTO CKJIaay TPaHCHOPTHHUX

3ac001B MICBKOTO €JIeKTpUYHOTOo TpaHcnopty ctaioca 219 JITII, B sikux 2 ocobu

3aruHyJIM Ta 52 ocobu oTpumMasia TpaBMH, ToJil K 3a 2022 pik 3 BUHU TaKUX BOJIIB

cranocs 113 ATII, B sikux 3 ocobu 3arunynu ta 21 ocoba oTpumaina tpaBmu (puc. 2).
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Puc. 2. Iloka3HUKH aBapiliHOCTI 3 BUHHU BOJiiB MICBKOI'0 €JIEKTPUYHOI0
TPAHCIIOPTY
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OTxe, MOPIBHIOIOUHU 11 TTOKA3HUKHM aBapiHOCTI, MOKHA CKa3aTH, 110 MPOTITOM
2023 poKy 3 BHHM BOJIIB PYyXOMOTO CKJIaay TpPAaHCIOPTHHX 3ac00iB MICBKOTO
eneKkTpuaHOro TpancnopTy KinbKicts JITII 301impmmmacek Ha 93,8 %, KiTBKICTh 3aru0InX
oci6 B pesymprari 1ux JTII 3menmmmace 33,3 %, a KUIbKICTH TPaBMOBaHUX OCiO
30uIBIIIIIach Ha 147,6 %.

SIKIIIO PO3MOIUIMTH BCl TPAHCHIOPTHI 3aCO0M MICBKOTO €IEKTPUYHOTO TPAHCTIOPTY
3a BUJAaMH{, TO 3 BUHHU BOjIiB TpojeiOyciB 3a 2023 pik momymeno 173 JTII, mo Ha
103,5 % oubme Bix kiapkocti JATII, momymenux BoaisiMu TposieiOyciB 3a 2022 pik. Y
rux JTII kutbkicts 3arubnux 3mMenmminacsk Ha 50 %, a came 3arunynu 1 oco6a npotu 2
oci0 Ta orpumanu TpaBMu 32 ocoOu, mpotu 17 oci0, mo Ha 88,2 % Ouiblie HIK Y
BIZINOBIAHOMY Tiepiojii 2022 poky.

[Tpu oMy, 3 BUHHM BOJIIB TpaMBaiHUX BaroHiB 3a 2023 pik gomyiieHo 46 JITII,
0 Ha 64,3 % Oubie Bij KibkocTi A TII, gomymenux BogisiMu TpaMBaifHUX BaroHiB y
BianoBigHOMY nepionai 2022 poky. Y mux HTII mo 1 ocobi 3aruHyim Ta OTpUMaIH
TpaBmu 20 0cid mpoTH 4 TpaBMOBaHUX y BIANOBIIHOMY niepiofl 2022 poky.

Takox 3a 2023 pik Ha pyXOMOMY CKJIaJll MICBKOTO E€JIEKTPUYHOTO TPAHCHIOPTY
crajacs 2 MOKexXl.

Amnani3 aBapiitHocTi 3a Bumamu J[TII 3acBimuuB, 1mo Haitouibma KitbkicTs JITII
HAa MICBKOMY €JIEKTPUYHOMY TpaHcropTi — 42,5 % 3adikcoBaHi OOKOBI 3ITKHEHHS
TpaHcnopTHUX 3aco0iB; y 35,7 % JTII craHoBmsaTs nomyTHi 3iTKHEHHS; 8,2 % JITII
CTaHOBJIATH HAi3Mu Ha mioxoiis; y 4,4 % JTII 3adikcoBaHi Hai3M HA TPAHCHOPTHUMN
3aci0, 1o croith; 4,4 % JTII cranoBnsaTh nagainHs nacaxupis; 2,9 % JTII craHOBISITH
Hai3au Ha nepemkony; 1,9 % JTII ctaHOBiSATH 3yCTpiuH1 3ITKHEHHS TPAHCIIOPTHUX
3aco0iB.

[IpoBenenuii anani3 aBapiiHOCTI MOKa3aB, [0 OCHOBHUMH MPUYMHAMH HAaCTaHHS
[IUX JOPONKHBO-TPAHCTIOPTHUX TIPUTOJ] € HEIOTPUMAHHS JUCTAHINT Ta IHTEPBAY PYXY
(39,7 %); nopyuieHHs mpaBui MaHeBpyBaHHs (25,1 %); nepeBUILIEHHS! IBUIKOCTI PyXY
(16 %); mopyuieHHs1 mpaBui MOpoi3ay mnepexpectb (6,9 %); ekcrutyarallis TEXHIYHO
HECNpaBHUX TPAaHCHOPTHUX 3aco0iB (6,4 %); MOpYLIEHHS MPaBUJ MPOi31y 3YNUHOK
rpOMaJICbKOro Tpancnopty (2,7 %); mopyuieHHs NpaBui OOroHy Ta/abo BHi3ly Ha
cMyTy 3ycTpiuHoro pyxy (1,8 %); maginus ctpymonpuiimauiB (1,4 %).

3anexxHo BiJ opu 100u, HaloubIa KutbKicTs JITII cranacs B AeHHy nopy no0wu,
3 10 roz. 00 xB. 1o 17 roa. 00 xB., a came B Liel MPOMIKOK Yacy OyJiio 3adikcoBano 53,4
% JTII; y Beuipnto nmopy mod6u 3 17 roa. 00 xB. g0 22 roa. 00 xB. cranocs 25,6 % ATII;
y pankoBy niopy a06wu 3 05 roa. 00 xB. 1o 10 rox. 00 xB. cranocs 18,7 % JATII; y Hiunuit
yac 3 22 rox. 00 xB. Bewopa 10 05 rox. 00 xB. panky 3adikcoBano 2,3 % sunanakis JITTI.

AHanmi3 aBapifHOCTI TPOBENCHUIN 3a TEPIOJAOM EKCIUTyaTalii TPaHCHOPTHUX
3ac001B 3 BUHM BOJIIIB MICHKOTO €JIEKTPUYHOTO TPAHCIOPTY Mokasas, mo 37,9 % JTII
TPAIUIFOTBCST 3 PYXOMHUM CKJIQJIOM, TIE€pioJ] eKCIuTyartallli KX CTaHOBUTH ToHan 20
pokiB; 23,6 % HTII cranucs 3 TpaHCHOPTHUMHU 3ac00aMU, MEPIOJ EKCIUTyaTalil SKUX
cranoButh B 10 mo 20 pokis; 20,5 % JTII cramucst 3 TpaHCIOPTHUMH 3aco0amu,
nepioJ] eKCIuIyatalii sSKux cTaHoBUTH Big 1 mo 5 poki; 16,1 % ATII cramucsa 3
TPAHCIIOPTHUMHM 3aCO0aMHU, MePioJ1 eKCIUTyaTallli sKux cTaHOBUTH Bia S5 10 10 pokis; 1,9
% JTII cranucs 3 TpaHCHOPTHUMH 3ac00aMu, TEPioJ] eKCIUTyaTallii SIKhX CTAHOBUTH [0

1 poky.
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Jliteparypa
1. besnmexka na tpancmopti. URL: https://dsbt.gov.ua/diialnist/bezpeka-na-
transporti

YK 656.072:656.08"2023"
CTAH ABAPIMHOCTI HA ABTOMOBLIBHOMY TPAHCIIOPTI
3ATAJIBHOI'O KOPUCTYBAHHS Y 2023 POLI

Pexa JI.C., cTyneHrT,
Kogocok 1.0., K.11e1.H., JOIICHT
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
E-mail: kolosok@nubip.edu.ua

3riIHO CTaTUCTHUYHUX AAaHMX NpoTArom 2023 poKy Ha aBTONUIsAXaX YKpaiHU
craiocs 2818 nopoxHbO-TpaHcnoptHux npurox (mami — JTII) 3a yuactio
JIIEH30BAHOTO0 aBTOMOOLILHOTO TPAHCHIOPTY, SIKUWA HaJla€ MOCIYTH 3 MEePeBE3CHHS
MacaXUpiB, HEOE3MEYHHWX BaHTaXIB Ta HEOE3MEYHUX BIAXOAIB, MIKHAPOIHHUX
NepeBe3eHh MacaXMpiB Ta BaHTaxiB, B sKux 166 ocid6 3arunynu Ta 950 ocib
oTpuMainu Tpasmi (puc. 1) [1].
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Puc. 1. IlopiBusinHs 3aranabHoi KijibkocTi A TII 3a yuyacTio Boaii
JIEH30BAHOT0 AaBTOMOOLIILHOI0 TPAHCIIOPTY

[TopiBHIOIOYM aOCOJIOTHI TMOKA3HUKM aBapiiHOCTI Ha  JIIEH30BAHOMY
aBTOMOOITLHOMY TpaHCcHopTi BuAHO, 10 3a 2023 pik kuibkicte TII 3a yuactio
TPAHCIIOPTHUX  3acO0IB  JIIICH30BaHUX  aBTOMOOUILHUX  aBTOIECPEBI3HMKIB
30UTbIINIIACH, Y TIOPIBHSIHHI 3 BIANOBIAHUM niepiogoM 2022 poky, Ha 65,5 % (3 1703
o 2818 JTII). IIpu mpomy, criocTepiracThCsi 301IBIICHHS TSHXKKOCTI HACTIAKIB Bij
ATII, ximpkicTh 3aruOaux oci0 3a y4acTio BOJIIB JIIIEH30BAHOTO TPAHCHOPTY
30uemmiach Ha 23 % (3 135 mo 166 JTII). Tak, 3 166 ocib, ski 3aruHyId B
pesynbrati HactanHs JTII, 76 oci6 3arunynu B pesynbrati HactanHs [TII 3 Bunn
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BOJIIiB JIIIIEH30BAHOTO TpaHCHopTy. KinbKiCTh TpaBMOBaHMUX 0OCi0 3a y4acTIO BOJIIiB
JIIIEH30BaHOTO TpaHCHOpTY 30inbimmiack Ha 22,3 % (3 777 mo 950 JITII).

I3 3a3mauenoi kutpkocti JTII 3 BUHM BOIIB JIIIEH30BAaHOIO aBTOMOOLILHOIO
TPAHCTIOPTY 3a BKa3aHH Mepioj] cTaloch 1627 MOpOoXKHBO-TPAHCIIOPTHUX MPHUTO, B
saKux 76 ocib 3arunynn, a 396 ocib oTpUMany TpaBMHU Pi3HOTO CTYIICHSI TSHKKOCTI.

3a ananoriunuid mepiog 2022 poxky Ha aBTOJIOpOrax YKpaiHM 3 BUHU BOJIIB
JIIIEH30BaHOTO0 ~ aBTOMOOUIBHOTO  TpaHCHopTy  jpomyimieHo 930  1opokHBO-
TPaHCIOPTHUX MPUTOI, B IKMX 47 0c10 3aruHysu Ta 351 ocoba oTprmaa TpaBMHU.

Takum 4YuHOM pIBeHb aBapiiHOCTI 3 BHHM BOJIiB  JIIIIEH30BAHOTO
aBTOMOOUILHOTO TpaHCHOpTy 30unbluBca Ha 74,9 %, kinbkicts 3arubmux y JTII
oci0 30umbpIumIack Ha 61,7 %, KIIbKICTh TPAaBMOBaHUX 301IbIINIIACh HA 12,8 %.

3 BUHHU BOjIiB aBTOOYCIB 3a 2023 pik cramock 863 MOPOKHBO-TPAHCHIOPTHI
npuroau, B akux 27 ocid 3arunyna Ta 297 ocib6 orpumanu TpaBmu. 3a 2022 pik
cTasioch 623 MOpPOKHBO-TPAHCHOPTHI Tpuroau, y skux 20 oci6 3arunymu ta 304
0Cco0M OTpUMaJH TPaBMHU.

3 BHHH BOJIIB BaHTOXXHHX aBTOMOOLTIB 3a 2023 pik cTaysiock 756 TOPOKHBO-
TPAaHCIOPTHUX MPUTOJ, B IKUX 43 0coOM 3aruHyIu Ta 88 0Cci0 OTpUManu TpaBMH. 3a
2022 pik cranacs 291 1opoKHBO-TPAHCIIOPTHA MPUTOJIA, B AKUX 26 0Ci0 3arMHyIH Ta
40 oci6 oTpuMany TpaBMH.

3 BHWHHM BOJiiB JIETKOBHX aBTOMOOLTIB (Takci) 3a 2023 poxy cramocs 8
JIOPOKHBO- TPAHCMIOPTHUX MPUTOAM, B AKX 6 0ci0 3arunynu Tta 11 oci® oTpumanu
TpaBMu (puc. 2). 3a 2022 pik cTaioch 16 10pOKHbO-TPAHCIOPTHUX MPUTOJI, B SIKUX |
oco0a 3aruHyia, a 7 0cid OTpUMaI TPABMH.

Puc. 2. BincorkoBe cniBBinHOmeHHs1 KiibkocTi JITII 3 BUuHM BoaiiB
aBTo0YyCIB (53 %), BaHTa)KHUX aBTOMOOWLIIB (46,5 %) Ta JierkoBi aBTOMO0OII
(Takci — 0,5 %)

Takoxx 3a 2023 pik cramocs 4 MOXEXI Ha aBTOMOOUIBHOMY TPaHCHOPTI
3arajJbHOTO KOPUCTYBAHHS.

[IpoBenenuii aHami3 aBapifHOCTI TOKa3aB, M0 OCHOBHUMH TPUYMHAMH
HACTaHHS IMX JOPOKHBbO-TPAHCIIOPTHUX NPHUTOJ €: HEJOTPUMAHHS IUCTAHINI Ta
iHTepBaty pyxy (33 %); nopymenns npasui MmaHeBpyBaHHs (31,9 %); nepeBuILIeHHS

208



3bipnux me3 VII-i MinapooHoi HayKpeo-npaxmuunoi Kongepenuii «Aemomobirbhuil mpancnopm ma ingpacmpykimypar

mBUAKOCTI pyxy (25 %); nopymieHHs npaBuil mnpoizay nepexpects (4,5 %);
MOPYIICHHS MPaBWJ OOrOHY Ta/abo BUI3My Ha CMYTy 3ycTpidyHOTO pyXy (2,8 %);
NOPYUIEHHSI MpaBWJ Npoi3Ay 3YNHHOK TIpomaackkoro tpancnopry (1,4 %);
eKCIUTyaTallisl TeXHIYHO HEeCHpaBHUX TpaHCHOpTHHX 3aco0iB (1 %); kepyBaHHS y
HeTBepesoMmy ctadi (0,3 %); con 3a kepmom (0,1 %).

Amnamiz JTII, sxi cranucs Ha MapuIpyTax pyXy aBTOMOOUIBHOTO TPaHCIOPTY
3arajJbHOTO KOPUCTYBaHHS CBiguWTh, 1m0 OuabimicTs Bcix JITII crammes mig dgac
BUKOHAHHS MEPEeBE3€Hb MacaXXUpPiB Ha MICBKOMY MapuipyTi, fe 3adikcoBano 71,6 %
JTII, sixi cTanucs 3 BUHU BOAIIB aBTOMOOUIbHOTO Tpancnopty; 17,4 % JATII cranucs
1] Yac BUKOHAHHS IMEPEBE3€Hb MACAKUPIB HA BHYTPIIIHBO OOJACHUX MaplIpyTax;
6,2 % JTII cranucsa mijg yac BUKOHAHHS TEPEBE3€Hb MacaXHpIiB Ha MIXKOOIACHHUX
mapuipyTax; 2,8 % ATII cramuca mij yac BUKOHAHHS TEPEBE3C€Hb MacakKUpiB Ha
MDKHaponHux wmapipytax; 2 % JTII cramucsa mig 4yac BUKOHAHHS I1HIIUX BHUIB
MepEeBE3CHb MacakupiB (HEPEryJIApHI Ta CTeIiajbHI EPEBE3CHHS).

AHani3 aBapiiiHOCTI MPOBEAEHUHN 3a MEPIOJOM EKCIUTyaTalli TPAaHCHOPTHUX
3aco0IB 3 BUHHU BOJIIiB aBTOMOOUIBRHUX IEPEBI3HMKIB MokazaB, mo 54 % JITII
TPAIUISIIOThCA 3 KOJICHUMH TPAHCIOPTHUMM 3aco0amu, MepioJ] eKCIUTyaTalli SKUX
ctaHoBuTh B 10 1o 20 pokis; 20,6 % JTII cranuca 3 TpaHCHOPTHUMHU 3ac00aMH,
nepioJl ekcrulyaTanii SKux craHoBuTh Bix 5 1o 10 pokis; 12,9 % HTII cramucs 3
TPAaHCIOPTHUMH 3aco0aMH, Mepioj eKCIUTyaTalli sSIKuX CTaHOBUTH Bi 1 710 5 POKIB;
10,6 % JATII cramucst 3 TpaHCIOPTHUMH 3aco0amu, MEpioj eKCIUTyaTalli SKHX
ctanoBUTh oHaxA 20 pokiB; 1,9 % JITII cTtanucs 3 TpaHCIOPTHUMU 3ac00aMu, TIEPi0.T
eKCIUTyaTallii SIKUX CTAHOBUTH J10 1 POKYy.

AHani3 aBapiitHOCTI TPOBEICHUI 3a BUAAMH 3aru0IMX YYACHUKIB TIOPOKHBOTO
PYXy 3 BUHH BOJIIiB aBTOMOOUTHHUX MEPEBI3HUKIB MMOKA3aB, 1110 HANOUIBII 3arMHYJIO,
nimoxoaiB — 16 oci6; 14 ocib — macaxxupiB aBTo0yciB; 12 0c10 — macakxupu JIETKOBUX
aBTOMOO1TIB; 9 0ci0 — BOAIT JIETKOBUX aBTOMOOLIB; 9 0ci0 — BOii aBTOOYCIB; 9 0cCib
— BoOAali BaHTaXHHX aBTOMOOLIIB, 6 oci0 — BejocureaucTd; 1 ocoba — BoOmIN
MOTOIMKJIA.

Jlireparypa
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CEKIIA
COIIAJTEHI, EKOHOMIYHI, EKOJIOTTYHI TA [TIPABOBI ACITEKTH
PO3BHTKY ABTOTPAHCIIOPTHOI TAJTY3I

V]IK 338.47:656
KOMYHAJIBHU MICBKUH TPAHCITIOPT:
OPI'AHIBALIMHO-TEXHIYHU I ®IHAHCOBUM ACIIEKTH PO3BUTKY
B IOBOEHHHWMH MMEPIO

JstaoBa Banentuna BacuiiBHa, j1.¢.H., nmpodecop
I'pevanniit Makcum BikTopoBuu
JBH3 «llpuazoscvkuii 0epircasHull mexHiuHuL YHigepcumemy
e-mail: diatlova.dsum@gmail.com

ColiaibHO-€KOHOMIYHUN PO3BUTOK 3aBXKIW OyB 1 OCTAETHCS MPIOPUTETHUM
3aBJIaHHSM JIep’kaBU. Bu3Hatouu BaXKIMBICTH KOMYHAJIFHOTO MICHKOTO TPAHCIIOPTY B
3a0€3IEeUeHH] CTAJION0 PO3BUTKY €KOHOMIKM MICTa, PETiOHY Ta KpaiHU B ILIOMY,
YpSIIM IepKaB 30CEPEIKYIOTh 3yCHUIUIS Ha 3a0€3MEUYEHHs] HAJIEKHOTO PO3BUTKY M€l
chepu. VY3aragbHEHHS JOCBIAY IMOKa3alo, II0 KpaiHW IO PI3HOMY BHUPIIIYIOThH
npo0iemMy MO0 MICBKOTO TPAHCIOPTY, aje MNpH LbOMY HaMararTbCs JIOCATTH
OIHOTO ¥ TOro > pe3yiabTaTy — eQeKTUBHOro Ta Oe3nepebiitHoro oro
(YHKIIOHYBaHHS 3 MAaKCHMaJbHUM  33J0OBOJICHHSIM TIOTpeO HACEJIeHHS B
MACaXUPCHKUX MEPEBE3CHHAX Ta MIHIMAJILHUMU OI0J[KETHUMU BUTPATAMU.

B Vkpaini amd mokpaieHHs CTaHy TPAHCIOPTHOI CHUCTEMH TPUHHSATO
HarmionansHy TpancmopTHy cTparerito Ha mepion no 2030 poky, B sIKiii OXHHM
MPIOPUTETHUM HAMpPSIMOM BU3HAUEHO TMOKPAIEHHS MICbKOT MOOITBHOCTI Ta
perioHanbHO1 iHTerpauii. Kabinerom MiHicTpiB YKpaiHM BHUIAHO PO3MOPSIIKEHHS
«IIpo 3aTBep/pKEHHS IUIaHY 3axoMiB 3 peanmizamii HanioHanbHOI TpaHCHOPTHOT
cTparerii Ykpainu Ha nepiog 10 2030 poky», B IKOMy NPHUAUICHO yBary 0ararbom
CKJIQJOBUM PO3BUTKY TpPAHCHOPTHOI CHUCTEMH, B TOMY WYHCIl I1HHOBAIL[IHHOMY
PO3BUTKY rajqy3l TPAHCIIOPTY Ta I100aJbHUM 1HBECTHUIIMHUM MIPOEKTaM, IO € JTOBOJII
CYTTEBUM JIJIsl peaizallii iHHOBAIIMHOT MO HaIlioHaIbHOT ekoHOoMikHU [1]. OmHak
KOHKPETHO 100 MOKpalieHHs (pyHKIIOHYBaHHS Ta PO3BUTKY MICHKOTO TPAHCHIOPTY
€ OIWH TYHKT — TIpOBEIEHHS pedopmMu TapudHOro peryioBaHHs y cdepi
MEPEBE3CHHS TMAaCaXUPIB aBTOMOOUTRHMM Ta MICHKAM  €IEKTPOTPAHCIOPTOM
BIIMOBIAHO 7O €BPONEHCHKOTO JIOCBiAY, IO, HA HAIl TOTJSAM, HEIOCTATHBO IS
BUPIIIEHHS TIPOOIIEM.

Crin 3a3Ha4UTH, 110 1 B IOBOEHHI POKHU MICHKHM MACAKUPCHKUM TPAHCIIOPT Y
OaratboX MicTax VYKpaiHM (yHKIIOHYBaB HEE(PEKTUBHO B EKOHOMIYHOMY,
COLIIAJIBHOMY Ta €KOJIOTTYHOMY acriekTax. [lepeBe3eHHs nacaxupiB OYyJIO 1 OCTAETHCS
30UTKOBUMH, SIKICTb TPAHCIOPTHOIO OOCITYrOBYBaHHSI HAcCeJEHHS HE BIAMOBIIA€
Cy4yaCHHUM BUMOTaM, HETaTUBHUH BILTUB TPOMAJICHKOTO TPAHCTIOPTY Ha JOBKULISA Ta
3JI0pOB’ HacesdeHHs 3pocTae. He3aqoBinbHUN CTaH TPaHCHOPTHOI 1HPPACTPYKTYpHU
MPU3BOAUTH 0 MOTIPIICHHS SKOCTI KUTTS MEILIKAHIIIB Y L1JIOMY.
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B mnoBoennuit mepiog VYkpaiHa mnoTpeOyBaTMME BiJHOBJEHHS Oararbox
CKIIAJ0OBUX 1i COIAJIbHO-EKOHOMIYHOI CHCTEMHU, B TOMY YHCIi 1HGPACTPYKTYpPHOI,
OJTHIEIO 3 SAKUX € KOMYHAIBHHUIA TPaHCTOPT. [|0 KOMyHaIBbHOTO TPAHCIIOPTY YKpaiHu
MICHKOT'O 3HAYEHHS BIJHECEHO TaKi MOro BUIH, SK CJICKTPOTpaHCHOPT (TpamBai Ta
TPOJICHOYCH), METPOTOJITEH, aBTOMOOUTbHUN (aBTOOYCHM Ta MapHIpyTHI Takci), a
TaKoXK crnenudidyHi — KaHaTHUW 1 (yHIKyJIepHUH. 3a CTaTUCTUYHUMHU JTaHWMH,
HANOUTBII PO3MOBCIOMKEHUM € aBTOMOOUTRHUHN TpaHcmopT. | Bemuki, 1 Maii micta
MalTh YHCICHHI aBTOOYCHI MapuIpyTH, SIKI € OCHOBOI TpPaHCIOPTHOI
1HGPACTPYKTYPH, OPS 3 €IEKTPOTPAHCIIOPTOM.

OcHoBHI TIpo6sieMH (YHKIIIOHYBaHHS KOMYHAJIBHOTO MICBKOTO TPaHCIOPTY
BiJIOMi 3 0aratb0X HayKOBHX Ipallb 1 y3arajJbHEHOI MPAKTUKU [2], BUPIIITyBaIuCs Ha
JIep>KaBHOMY, PET1OHaJBLHOMY 1 MICLIEBOMY piBHI, ajié HE YCyHEHI ocraTtoudHo. lle,
Hepu 3a BCE, HEIOCTATHICTh TPAHCHOPTHOIO MapKy 1 HEJOCKOHajda JIOTICTHKA,
oOMexxeHe (hiHAHCYBaHHS KOMYHAIBHUX MIAMPUEMCTB MICBKOTO TPAHCIOPTY,
norpedba B MIABUILNEHHI SIKOCTI TOCIYT 3 IIEPEBE3CHHS HACEJICHHS, BiAMOBIIHO
CTaHAapTaM 1 MI>KHApOJAHUM BHUMoraM. ToMy B MOBOEHHMI iepion iX MOTpiOHO Oyrnie
BUPILIYBAaTH B OpraHi3aliifHOMy, TEXHIYHOMY Ta (pIHAHCOBOMY acCIE€KTaXx.

OpranizauiiiHuii MexaHi3M pPO3BUTKY KOMYHAJIBHOTO MICBKOTO TPAaHCIIOPTY SIK
BAXKJIMBOI CKJIa/I0BOi TPAHCIIOPTHOI CUCTEMHU KpAiHM 3aKpIIUICHHM Ha JEpKaBHOMY,
PEriOHAIBHOMY 1 MICIIEBOMY PIBHSX Ye€pe3 CyO’€KTIB YNPaBIIHHS — PSIAY AE€PHKABHUX
opratiB. [is maHoro mexanizamy O€3MOCEpPEIHbO CTOCYETHCS ISTIBHOCTI Cy0O’ €KTIB
rOCIoJapIOBaHHd — KOMYHAJbHUX IMIJMPUEMCTB 1 IHIIUX 3 pPi3HUMU GOpMaMH
BJIACHOCTI SIK TMEPEBI3HUKIB, SIK1 BIIITPAIOTh JyXKE€ BXIUBY pOJib Y MOro peasizaiii.
Tomy MexaHI3M yMHpaBlliHHS PO3BUTKOM MYHIIUMAIBLHUX TPAHCIOPTHUX MIJACUCTEM
aJIMIHICTPATUBHO-TEPUTOPIATILHUX OJIMHUIIb € CKJIQJHOI0 1€papXidyHOI CHUCTEMOIO,
CKJIAZIOB1 SIKOI HaJIeKaTh JI0 MaKpOpiBHA (Iep)kaBa, PErioH, MICTO) Ta MIKPOPIBHS
(cy0’exT rocmonaproBaHHs). Buxoasum 3 1boro, ynpaBiiHHS PO3BUTKOM CHUCTEMHU
KOMYHAJIbHOTO MiCBKOTO TpPAHCIIOPTY BHMAara€ y3roJKEHOi Ta CKOOPJAWHOBAHOI
poOOTH BCIX JIJAHOK MEXaHI3MY.

Jlep>kxaBHUM OpraHaM HeoOX1AHO BUKOPUCTOBYBAaTH €KOHOMIYHI METOIU
YOPABIIHHSA PO3BUTKOM MICBKOTO TPAHCHOPTY 3 METOK0 3a0XOYEHHS CYO’ €KTIB Yy
e(eKTUBHOMY (PYHKI[IOHYBaHHI KOMyHaJIbHUX MiAMNPUEMCTB MICBKOIO TPAHCIOPTY 3
ypaxyBaHHAM €KOHOMIYHUX IHTEpPECIB YCIX 3allIKaBJIEHUX CTOPiH. 30Kpema,
HEOOX1IHO BUKOPHCTOBYBAaTH CYKYIHICTh CIIOCOOIB Ta MPHUHOMIB €KOHOMIYHOIO
CTHUMYJIOBaHHSI PO3BUTKY MICBKOTO MAaCaXMPChKOTO TPAHCHOPTY, 3a JOIOMOTOIO
SKUX CTBOPIOIOTHCS CIPHUATINBI  yMOBH Il €(PEKTUBHOTO (DYHKIIIOHYBAaHHS
MYHIIIUTIATFHOT TPAHCTIOPTHOI cCUcTeMU (CyOCH/Iii, JOTallii, MJIBIH TOIIO).

BupimeHHsaM TeXHIYHUX acCMEKTIB Ha HAYKOBOMY DiBHI 3aiiMaeTbes JlepikaBHe
MiIIPUEMCTBO «Jlep>KaBHHUI aBTOTPAHCIMOPTHUN HAYKOBO-AOCHITHUN 1 TIPOSKTHHIMA
THCTUTYT», SIKMI 371HCHIOE (PYHKIIT cekpeTapiaTy TEXHIYHOTO KOMITETYy «/JlopoxHii
tpancnopt™ (TK 80). Lleit TexHiuHUN KOMITET pO3p00Jis€ HAIlOHAIbHI CTaHIAPTH,
rapMOHI30BaHl 3 MDKHApOAHUMHU 1 pPErioHaJlbHUMH, BU3HAYA€ MPIOPUTETHICTD
psIMOTO BIPOBAKEHHA B YKpaiHi MDKHApOJHMX Ta PEriOHAJIbHUX CTaHAApTIB,
CHIBOpAIIOE 3  IHIIMMU  HAI[lIOHAJIBHUMM  TEXHIYHUMH  KOMITETaMH  II1OJI0
cTaHjapTu3amii  (KOMIUIEKTYIOYi, TaJUBHO-MACTHJIBHI MaTepianu W 1H.) Ta
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MIKHApOIHUMH, 30KpemMa komiteToM ISO/TC 22 «JloposkHiii TpaHcropT» (B SIKOCTI
crocTepiradya, TOMY OTpPUMY€ TIPOEKTH  MDKHApOJHUX  CTaHAAPTIB  AJiA
O3HAHOMJICHHSI), @ TaKOX TEXHIYHUM KOMITETOM 3 TIATBEP/KCHHS BiAMOBIIHOCTI
(ceptudikarii) [3]. MexaHi3M TEXHIYHOTO pETYJIIOBaHHA € BaKIWBHM JUJIS
TPAHCIIOPTY, OCKIIBKA CTAHOBHUTH MIATPYHTS JUIsi WOTO TEXHIYHOI, €KOJIOT14HOI 1
CKOHOMIYHO1 Oe3rekn [4].

SIk BiIOMO, KOMYHaJIbHHM MICBKUNA TpPAHCHOPT (DIHAHCYETHCS 3 MICIIEBOTO
OI0JKETy, ajieé HEJIOCTAaTHICTh KOIITIB € XpOHIYHOI0. ToMy BHXOJOM 3 CHUTyaIli €
dbiHaHCyBaHHS 1HQPACTPYKTYpPHUX TMPOEKTIB 3a PaxyHOK 3aJydyeHHS KOIITIB
eBponeicbkux oprasizamii. IligTpumka 1HQPACTPYKTYpHHX TIPOEKTIB Yy rajysi
aBTOMOOIJTLHOTO Ta MICBKOTO TPAHCHOPTY 3JIMCHIOBANACS 13 3aly4eHHS KOIITIB
€BpONENHCHKOro 1HBECTUIIITHOTO OaHKy 3a JBOMa eTanaMu NpoekTy «MichbKui
IrPOMAJICBKUIM  TpaHCIOpT B YKpaiHi». KOHKypC TMpPOEKTIB  MPOBOIAUBCS
MinicTtepcTBOM 1HGPACTPYKTYpH, 3a JAPYrUM €TarnoM peami3ailis BigiOpaHux
MIANpoeKTIB niependavanacs no0 14.05.2023 p. B 11 mictax Ykpainu: Kuis, Xapkis,
JIynwk, Opeca, JIbBiB, 3anopixoks, Cymu, IBano-@pankiBebk, MukosaiB, TepHOMLIb,
YepHiris.

[IpoekTHUil miaxia 13 (IHAHCYBAHHSIM €BPOIEHCHKUMU OprasizauisiMu Oyje
e(pEeKTUBHUM 1 B TIOBOEHHH EP10/1 BIAHOBIEHHS MOCTPAXKIAINX YKPATHCHKUX MICT,
ajie mepestiK iX He0OX1AHO PO3IMIMPUTH 1 BKIIFOUUTH HE TUIBKK MicTa 00JIaCHOTO, aJie i
paiionHoro 3HaueHHs. OprasizamiiHo MexaHI3M (piHAHCYBaHHS BiANPAIIbOBAHUIMA
MPOTATOM peasizallii MOMEpe/HIX MPOEKTIB: YKIAAAIOThCA YroJId IMpo Mepenady
KOIITIB MO3UKU MK MiHicTepcTBoM (hiHaHCIB Ta MiHicTepcTBOM 1HGPACTPYKTYpH,
MICBKUMU pajiaMH Ta KOMyHAJIBHUMU TianpueMcTBamu. [lonepennbo BiIKpUBAIOTHCA
TEHJEPHI MPOMO3UIli 3a TMPOEKTAMH, 30KpeMa Ha TNpupdaHHS aBTOOYCIB,
TPOJICHOYCIB, BarOHIB JIJIsi METPO. YTOAM € KPEAUTHUMHU (TIO3UKOBUMH) IIOJI0 TAKUX
MPOEKTIB, ajle peajbHa iX peai3alis JO3BOJIMTH 3amO0IrTH KPU30BOMY CTaHY
KOMYHQJIBbHUX  IMANPUEMCTB  MICBKOTO TpPAHCIOPTY dYepe3  3alpOBaKCHHS
AHTUKPU30BHX MEXaHi3MIB i mporpaM [5], HagacTh MOXIIUBICTh MiABUIIUTH PiBEHb
SKOCT1 TIOCITyT HACEJICHHIO 3 MEePEeBE3€HHS, BIANOBIHO CTaHIApTaM 1 MI>KHAPOJIHHUM
BUMOraM, a 3arajoM — 3a0e3MeyuTH CcTaOuIbHE (YHKIIOHYBAHHS 1 MOJAIBIIHMA
PO3BUTOK MIiCHKOTO TMACaXUPCHKOTO TPAHCIOPTY; MOKPAIIUTHA €KOJOTIYHUN CTaH Y
MICTax.
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NIEWYKORZYSTANE MOZLIWOSCI ENERGII WODNEJ
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Akademia Nauk Stosowanych Wyzsza Szkota Zarzqdzania i Administracji w Opolu
e-mail: wlodek2004@op.pl

Wstep. Wykorzystanie energii cieckow wodnych byto wigksze jeszcze przed 11
Wojna Swiatowa, przede wszystkim do celéow nawadniania gruntdw. Okres
powojenny to skoncentrowanie si¢ przede wszystkim na eksploatacji kopalnych
zrodet energii, niestety wysokoemisyjnych w CO,. Tendencja ta jest powodem
stopniowego ocieplania klimatu Ziemi. Obecnie nast¢puje powr6t do korzystania z
odnawialnych zrodet energii (OZE), w tym energii wody, przede wszystkim jako
zrédta wytwarzania energii elektrycznej. W mojej monografii wskazalem na
rozwigzania techniczne w zakresie budowy 1 sterowania obiektami energetycznymi.
Szczegolne miejsce poswiecono matej energetyce przydomowej jako konkurencyjnej
z fotowoltaikg. W tym wzgledzie dla wlaczenia si¢ rozproszonych zrdodet energii
odnawialnej do Krajowego Systemu Elektroergetycznego (KSE) konieczne jest
przyspieszenie budowy magazyndw gromadzenia energii elektrycznej w okresach jej
nadprodukcji. Istniejg duze gospodarstwa rolne, firmy przetworstwa rolniczego 1 inne
miejscowe podmioty gospodarcze, ktore oczekujag nowoczesnych technologii w celu
eksploatacji matych elektrowni dla danego obiektu. Impulsem jest duzy postep w
zakresie informatyki, hydrotechniki oraz fotowoltaiki, co przyspiesza proces
automatyzacji  sterowania obiektami wodnych przydomowych elektrowni.
Nowoczesna energetyka powinna si¢ opiera¢ na zréznicowaniu nie tylko w zakresie
zrodet produkcji energii elektrycznej, ale takze wielkosci zakladow energetycznych.
W tym trzeba uwzgledni¢ istotng role malych przydomowych agregatow
pradotworczych. Inwestycje hydrotechniczne charakteryzuje wysoki poziom
skomplikowania, duze naktady inwestycyjne i1 czgsto dos¢ diugi czas realizacji.
Pomimo wielu wyzwan plany inwestycji hydrotechnicznych sg stale rozbudowywane,
a kolejne obiekty sukcesywnie oddawane do uzytku. W Polsce rowniez wzrasta
ryzyko suszy 1 zagrozenia powodziowego. Prognozowane zmiany klimatu do 2100
roku sprowadzajg si¢ do: wzrostu liczby dni z opadem nawalnym, nierownomiernosci
okresoéw suszy 1 deszczowych, wahan rocznych opadu 1 wzrostu pod koniec stulecia,
wzrostu liczby dni upalnych, spadku liczby dni mroznych i przymrozkowych,
dtuzszego okresu wegetacyjnego.

Jednym z podstawowych zadan hydrotechniki jest regulowanie gospodarki
wodnej za pomocg retencjonowania wod. Punktem docelowym tych dziatan jest
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zatrzymanie wod opadowych 1 utrzymanie wtasciwej wilgotnosci gleby. Inwestycje
hydrotechniczne w Polsce realizowane sg gltéwnie przez Panstwowe Gospodarstwo
Wodne Wody Polskie. Kierunkiem dzialan sg inwestycje zwigzane z zapobieganiem
powodziom zwlaszcza na poludniu Polski. Wystepuja potrzeby inwestycyjne w
zakresie ochrony przeciwpowodziowej i przeciwdziatania suszy, rozwoju szlakow
wodnych 1 portow morskich, magazynowania energii elektrycznej przez
wykorzystanie hydroenergetyki. Aby im sprosta¢ wyznaczono rzadowe glowne
kierunki dziatan. Wystepuje konieczno$¢ aktywnego udziatu elektrowni wodnych na
rynkach lokalnych 1 rynku systemowym energii elektrycznej. Jest mozliwos¢
wykorzystania zdolno$ci elektrowni zbiornikowych do tworzenia magazyndéw energii
np. w elektrowni wodnej we Wioctawku.

Magazynowanie energii za pomocg elektrowni szczytowo-pompowych
doceniane jest nie tylko w Polsce, ale i w catej Europie. Potwierdza to wydany w
roku 2023 przez Komisj¢ Europejska raport Hydropower and pumped hydropower
storage in the European Union. W ujeciu krajowym istotnymi wydarzeniami sg
nowelizacja ustawy o OZE i Prawa energetycznego wprowadzajace szereg nowych
rozwigzan. W roku 2023 w UE bylo 42,5% udzialu OZE w europejskim miksie
energetycznym. Trzeba wspomnie¢ jeszcze o publikacji czwartego raportu
swiatowego World Small Hydropower Development Report (WSHPDR), opisujacej
warunki rozwoju malej energetyki wodnej we wszystkich krajach $wiata. Jednak
spos$rdd zrodet odnawialnych najlepsze rezultaty uzyskaly elektrownie stoneczne, na
drugim miejscu si¢ elektrownie wiatrowe. Elektrownie wodne plasujg si¢ na dalszym
miejscu wedlug rankingu efektow uzyskania energii. W latach 2000-2021 moc
zainstalowana w hydroelektrowniach wzrosta o 75%. Najwickszym na $wiecie
producentem energii elektrycznej z hydroelektrowni s3 Chiny, dalej Brazylia,
Kanada, Stany Zjednoczone.

W  Polsce, az ponad 81% potencjalu technicznego wodnego jest
niewykorzystane. Generacja energii elektrycznej z hydroelektrowni w 2022 roku
stanowita jedynie 6% catkowitej produkcji energii z OZE. Rada Ministrow przyjeta
projekt ustawy w zakresie elektrowni szczytowo-pompowych (ESP), przediozony
przez Ministra Klimatu i Srodowiska. Elektrownie te beda peti¢ role magazynow
energii elektrycznej. Elektrownie wodne to stabilne odnawialne Zrodlo energii,
dlatego ich znaczenie w procesie dekarbonizacji zrodet wytworczych powinno
rosna¢. Dotyczy to zwlaszcza matych elektrowni wodnych o mocy do 5 MW, ktorych
jest w Polsce najwigcej. Realizujgc Dyrektywe OZE 2009/28/WE, panstwa Unii
Europejskiej powinny ograniczy¢ emisj¢ gazéw cieplarnianych oraz zwigkszy¢ udziat
odnawialnych Zrodet energii (OZE). Wktad OZE w og6lnym bilansie energetycznym
Polski ma wynosi¢ 15%. Do alternatywnych Zrddet energii zalicza si¢ energi¢: wody,
wiatru, Stonca, geotermalng, jadrowa, biomasy 1 energi¢ pozyskiwang z wodoru.
Okoto 85% krajow na $wiecie ma wigkszy udzial (%) OZE niz Polska. Sposrod
wszystkich sektorow rynku OZE najwigksze zatrudnienie zanotowano w
przedsigbiorstwach zwigzanych z fotowoltaikg, drugim z kolei sektorem s3
biopaliwa, a na trzecim miejscu plasuje si¢ zatrudnienie w sektorze energii wodne;.

W roku 1952 przystapiono do opracowania ,,Zatozen planu perspektywicznego
gospodarki wodnej w Polsce”, w ktorych przewidziano budowe stopni wodnych
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zeglugowo-energetycznych (kaskady) na catej dlugosci Wisty, rozpatrywanej jako
droga wodna taczaca Slask z Battykiem. Podstawowa funkcja kaskady (KDW) miata
by¢ produkcja energii wykorzystywane] w systemie energetycznym do celow
interwencyjnych i regulacyjnych. Wyrdzniamy elektrownie: szczytowo-pompowe,
przeplywowe, plywowe, zaporowe. Technologie hydroenergetyczne opisuja energie:
spadku wod, ptywoéw morza i pradéw morskich, fal morskich, energie cieplng morz i
dyfuzyjna. Energi¢ spadku woéd wykorzystuje sie¢ do produkcji energii w
usytuowanych na rzekach lub jeziorach elektrowniach wodnych. Energia potencjalna
wody na skutek przeptywu w kierunku dolnego poziomu, przeksztatcana jest w
energi¢ kinetyczng napedzajacy turbing. Turbina nape¢dza generator wytwarzajacy
energi¢ elektryczna.

Rozwiazania w zakresie elektrowni wodnych. Hydrotechnika to szerokie
okreslenie odnoszace do technologii, metod 1 rozwigzan w zakresie regulowania
gospodarki wodnej. Dziedzina ta obejmuje oprocz zapor takze jazy, budowle
upustowe, Sluzy zeglugowe, waly przeciwpowodziowe, elektrownie wodne,
zbiorniki, pompownie, kanaly, budowle regulacyjne, pirsy, mola, pomosty, nabrzeza
oraz przeptawki dla ryb. Budowlom hydrotechnicznym przypisuje si¢ odpowiednie
klasy waznosci (od I do IV) w zaleznosci od wysoko$ci pigtrzenia, pojemnosci
zbiornika, klasy drogi wodnej. Wedtug IFF okoto 16% swiatowego zapotrzebowania
na energi¢ elektryczng pokrywane jest przez energetyke wodna. Najwicksza w kraju
elektrownig szczytowo-pompowa jest Elektrownia Wodna Zarnowiec. Nastepuje
wznowienie prac nad elektrownig ,,Mtoty”.

Po do$¢ zZmudnej procedurze projektowo-administracyjnej, zwigzanej z
budowg elektrowni, ostatnim krokiem jest uzyskanie koncesji na wytwarzanie energii
elektrycznej, w sprawie ktérej inwestor wystepuje do Urzedu Regulacji Energetyki.
Konieczne jest posiadanie umowy $wiadczenia ustug z Operatorem Systemu
Dystrybucyjnego; sprzedazy energii elektrycznej ze spolka energetyczng oraz na
zakup energii na potrzeby wilasne. Zasoby tworzace elektrownie wodne juz si¢
znacznie zestarzaty. Wiekszo$¢ z nich wymaga gruntownej modernizacji. Corocznie
nastepuje przyrost mocy z energetyki wodnej na poziomie 3—4%. Elektrownie wodne
klasyfikuje si¢ w zalezno$ci od spadu na: wysokospadowe (spad 100 m 1 wiecej),
sredniospadowe (spad 30—100 m), niskospadowe (spad 2—30 m). Z punktu widzenia
Krajowego Systemu Elektroenergetycznego znaczace sg duze jednostki wytworcze
oraz elektrownie szczytowo-pompowe. Istotny potencjal tkwi takze w malej
energetyce wodnej. W 2020 r. przedstawiono dtugofalowe plany rozwoju OZE, ktére
zaktadaja modernizacje 13. elektrowni wodnych w celu podniesienia efektywnosci
ich produkcji. Do najczesciej stosowanych obecnie typdéw turbin w elektrowniach
wodnych naleza: turbina Kaplana, Francisa oraz Peltona. Sruba Archimedesa
stosowana jest szczegolnie w przypadku rzek o bardzo niskich przeptywach.

Przyplywy i odplywy morz i oceanow stanowia inspiracje rozwiazan
hydrotechnicznych. Ruch wody w morzach i oceanach wynika z wystepujacych w
przyrodzie pradow morskich. Prady morskie sg wywotane przede wszystkim
wystgpowaniem stalych wiatrow oraz réznicami w gestosci wody. Prady morskie sg
wolniejsze na otwartych wodach, gdzie ich predkos$¢ osigga najczesciej okoto 1,5
m/s. Przy przechodzeniu z otwartego zbiornika do cie$nin, kanatow 1 wod
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przybrzeznych obserwuje si¢ wzrost predkosci nawet do 3,0 m/s 1 wyzszych. W
Europie duzymi predkosciami pradow morskich charakteryzuja si¢ wybrzeza
Norwegii, gdzie osiggaja one predkos¢ nawet powyzej 8 m/s.

Cata instalacja wraz z generatorem znajduje si¢ na ptywajacej platformie. Energia
elektryczna dostarczana jest na lad kablem morskim. Dyfuzja zasolonej wody morskie;j
nalezy do najwigkszych odnawialnych zrodet na $wiecie. Do konwersji energii
zwigzanej z zasoleniem wod w energi¢ elektryczng mozna teoretycznie wykorzystac trzy
zjawiska: osmoze (r6znic¢ cisnien), dialize (r6éznic¢ przepuszczalnosci czastek przez
btony), a takze elektrodialize (réznice przepuszczalno$ci jonow). Znajdujg si¢ obszary,
na ktorych wystepuja najwigksze ptywy, a przyktadem jest Zatoka Fundy - Ocean
Atlantycki, na wodach Kanady. Energia ptywdw zwigzana jest z przemieszczaniem si¢
olbrzymich mas wody. Do zrealizowanych koncepcji zalicza si¢ ,,Weza morskiego”.
Urzadzenie to ma S$rednice 3,5 m i dlugos¢ 140-150 m i cztery segmenty. Na
powierzchni wody utrzymywane jest dzigki systemowi ptywakow 1  obcigznikow.
Energia przesytana jest kablem do ztacza znajdujacego si¢ na dnie morza, a nastepnie za
pomocg podmorskiej sieci na lad.

Oprocz duzych przedsigwzie¢ hydroenergetycznych coraz bardziej doceniane
sg mate elektrownie wodne (MEW). W Polsce znajduje si¢ ich ponad 700 1 stanowig
nieco ponad 0,5% mocy zainstalowanej w Krajowym Systemie Elektroenergetyczny.
Obecnie brakuje miedzynarodowego porozumienia dotyczacego definicji matych
elektrowni wodnych (MEW). Moc MEW do 10 MW jest granica ogolnie przyjeta.
Optymalne warunki do budowy matych elektrowni wodnych sga na obszarze
Pojezierzy: Mazurskiego, Pomorskiego i Wielkopolskiego oraz na obszarach
gorskich Karpat 1 Sudetow. Istotng role¢ odgrywaja zwolnienia 1 ulgi w podatku
dochodowym i rolnym. W okresie 1990-1996 liczba matych elektrowni wzrosta
ponad 4 razy z 74 do 301, a ilo§¢ energii elektrycznej sprzedawanej
przedsigbiorstwom dystrybucji az 8-krotnie.

Nowoczesne tendencje w zakresie energetyki wodnej. Trendem w Polsce w
2023 roku byto zmniejszanie udziatow wegla z 81% w 2019 r. do 60 % w lipcu 2023
roku. W Grupie PGE pracuje 29 elektrowni wodnych i 4 elektrownie szczytowo-
pompowe pelnigce role magazynéw energii. PGE Energia Odnawialna prowadzi
projekty ladowych farm wiatrowych, jak 1 fotowoltaicznych. Elektrownie szczytowo-
pompowe stabilizujg system energetyczny, dostarczajac brakujagce moce do systemu
lub pobierajac nadwyzki energii, gdy w systemie jest jej duzo. Zaklada sie¢, ze do
polowy lat trzydziestych tego wieku okoto 10 z nich moze by¢ zrealizowanych.
Stanowi¢ beda magazyny energii, przy czym ich taczny potencjat to okoto 5,5-6 GW.
Obecnie technologia IT umozliwia tworzenie zaawansowanych elektrowni wodnych,
sterowanych zdalnie, na przyktad za posrednictwem chmury, z wykorzystaniem
platform IoT. Dotyczy to zar6wno duzych, jak 1 matych elektrowni, skupionych w
jednym miejscu oraz rozproszonych w odleglych lokalizacjach. Elektrownie
szczytowo-pompowe moga przetwarza¢ energi¢ elektryczng pozyskang za pomoca
innych technologii, takich jak energia stoneczna czy wiatrowa, na energi¢ potencjalng
grawitacji. Tak pozyskana energia moze by¢ magazynowana. Zaawansowanie
cyfryzacji elektrowni wodnych 1 urzadzen pompowych jest jednak niskie w
porownaniu z innymi obszarami pozyskiwania energii odnawialnej. 10T digifai to
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propozycja oprogramowania do sterowania maszynami przemystowymi,
implementowanego tez do elektrowni wodnych. Projekt budowy wielkoskalowego
Bateryjnego Magazynu Energii Elektrycznej powstat przy Elektrowni Szczytowo-
Pompowej Zarnowiec. Wykorzystanie zasoboéw energii wodnej w Polsce ksztattuje
si¢ na poziomie 12%. Na obszarze wojewodztwa wielkopolskiego znajduje si¢ 1229
obiektow hydrotechnicznych: 10 zapor, 11 $luz i 1208 jazow. Automatyzacja procesu
wytwarzania w elektrowniach wodnych, zwlaszcza w nowobudowanych i
modernizowanych przyczynia si¢ do prowadzenie ruchu w systemie bezobstugowym.
Stosowane systemy komputerowego sterowania i monitorowania umozliwiajg zdalne
zmiany parametrow pracy hydrozespotow zainstalowanych w elektrowni. Potrzeby
Polski w obszarze gospodarki wodnej sg ogromne. Zapotrzebowanie na inwestycje w
tym obszarze uwidocznito si¢ jeszcze bardziej w ostatnich latach, w ktorych nasilajg
si¢ zmiany klimatyczne.

UDC 330.131.5
CRITERIA FOR ANALYZING THE SOCIAL AND ENVIRONMENTAL
EFFICIENCY OF TRANSPORT AND LOGISTICS ACTIVITIES

Oleg Zagurskiy, D.Sc.(Economics), Professor,
National University of Life and Environmental Sciences of Ukraine.
e-mail: zagurskiy oleg@ukr.net

One of the most important tasks of “green” logistics is making decisions

that balance the environmental, social and economic interests of business, the
state and society. As well as the readiness of business and society, represented by the
state, to conduct a constructive dialogue that helps reduce transaction costs to
establish the necessary institutional changes (adoption of new norms and rules and
enforcement of them) in supply chain logistics. Namely on:

— search for reliable partners;

— contract negotiation and associated measurements or defining the attributes
of what is being exchanged,;

— enforcement of the agreement;

— fulfillment of the requirements of regulatory legal acts regulating the
activities of transport and logistics companies;

— exercising control over the activities of transport and logistics companies.

The laws adopted by the state that determine the rules for the implementation
of activities for the transportation of goods, as well as the need to comply with such
rules, including the conclusion of contracts for the carriage, employment contracts,
accounting, carrying out measures to ensure traffic safety and transport security,
significantly affect the structure costs of the transport and logistics company. At the
same time, the distribution of resources, benefits and costs is affected not only by
those rules, the content of which is directly the transfer of benefits from one carrier to
another (for example, tax laws or rules for determining the fare for heavy vehicles),
but also those that do not directly relate to organizational issues transportation, for
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example, the establishment of additional licensing requirements, including
environmental ones.

A correspondingly high level of transaction costs often means that transactions
that are potentially profitable are nonetheless conducted or occur less often and
therefore their effective outcomes cannot significantly affect the market [2].

To make such decisions, a qualitative analysis and monitoring of the social and
environmental performance of a transport and logistics company, reflected in
monetary terms, is required. It can be done by comparing the overall social and
environmental benefits of the activities of a transport and logistics company and the
transaction costs associated with them. Moreover, the problem of transaction costs of
transport and logistics systems must be considered through the prism of “optimization
and improvement of institutional factors, and not their total minimization, which can
negatively affect their functioning and development” [1, p. 178]:

— profit of a transport and logistics company from establishing effective
interactions associated with the introduction of new rules and norms for the
transportation of goods with participants in institutional changes;

— the costs of establishing effective interactions between a transport and
logistics company and participants in institutional changes;

— coefficient of efficiency of social and environmental costs.

At the same time, the calculation of the value of the profit of a transport and
logistics company is carried out according to the method of discounting costs and
income that affect the increase in social and environmental efficiency from the
institutional changes carried out:

P:ZT:(DKt—BEt—BTt)+2(DCEt—BCEt)_Cm
-1 @+r)

, 1)

where DKt — income from commercial activities;

BEt — transformational (economic) costs;

BTt — transaction (hon—economic) costs;

DCEt — social and environmental income;

BCEt — social and environmental expenses;

C — value of the lost natural resource;

t — time period for which the calculation is made;

r — discount rate;

T — period of time during which the consequences will occur from the impact
of the establishment of effective interactions between the transport and logistics
company with the participants in institutional changes on society and the
environment.

Based on Formula 1, it is possible to construct a coefficient of social and
environmental efficiency, showing the ratio of discounted social and environmental
income to discounted social and environmental costs:

L. DK, + DCE,
2, (1+71)?
K = . t=0 ’ (2)
BE, + BT, + BCE,
; (L+r)°
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— with K = 1, the company’s activities in the market of transport and logistics
services will be neutral in relation to society and the environment;

— when K > 1, the company’s activities should be considered as economically
sound, socially and environmentally sound;

— with K < 1, the company’s activities are ineffective, both in terms of social
and environmental costs and benefits, and in terms of transaction costs incurred by it
and society for their implementation [3, p. 545].

In other respects, the “K” indicator is rather generalized and expresses only a
general vision of the development strategy of a transport and logistics company based
on the principles of “green” logistics. In our opinion, the methodological problem of
assessing the socio-environmental efficiency of transport and logistics companies
needs to expand the boundaries of the analysis through the inclusion of additional
private performance indicat
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Po3BuTok 1H(pOpMaLIHOTO CyCHIIBCTBA MPUCKOPUB €BOJIIOIII0 LU(pOBi3allli,
gKa Ma€ MIIHYy TEOPETUYHY OCHOBY y BHIJISAlI LU(PPOBOI MOBH MaTEMaTUKHU Ta
MoKJIajla TM0YaTOK 3aCTOCYBAaHHIO TOYHMX HAyK 1 TPHUKIAIHUX PO3pOOOK Y
TEXHIYHOMY 3a0e3leueHH] BUPOOHWYOro Tmporecy. TpuBamuil mepioJ; HayKOBII
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JTUCKYTYBaJIM MPO €()EeKTUBHICTh BUKOPUCTAHHA HU(POBUX TEXHOJIOTIM B arpapHOMY
CeKTOpl eKOHOMIKH. HUHI 11e yKe MpakThKa, iKa Ma€ BEJIUKUN €KOHOMIYHHM e(eKT.

Ha Tepuropii KwuiBcbkoi o006macti cepen HAWMOTYXKHIMIMX — arpapHUX
HiATPUEMCTB, SIKI CyTTEBO BUKOPUCTOBYIOTH IU(POBI TEXHOJIOTII Y CBOIH AISITBHOCTI,
cuig Bumimth arpoxonmuaru  «Kernel», TIAT «MupoHIBChKHI XITIOOTPOITYKT»
(ITAT «MXI1I»), Actapta, HIBYJIOH Ta in.

Tak, motyxumii arpoxommauHr «Kernel» BHKOPHUCTOBYe Ha CBOiX 3aBOJaX
uudpoBi BaroBi. E-aroBi 3’sBunmcs onpa3dy Ha bangypcbkomy, IlontaBchbkomy
OJIIMHOGKCTPAKIIIMHUX 3aBojlax Ta «YKpaiHCchkii YopHOMOpChKiM [HIyCTpiin.
JimxuTanizalis NpUuHoOMKH Ta 00J1IKYy HACIHHS COHSIIITHMKA 3HAYHO MPUIIBHUIIINIIA
MPOIIECH, 3HSJa HaBaHTaKEHHS 31 CHIBPOOITHUKIB Ta BMOPSJKYBaja JOTICTHYHI
MIOTOKH Ha TEPUTOPIi 3aBOIIB.

PenraGenbHicTh Oynb-IKOTO BHUPOOHMIITBA 3aJCKHUTh BiJlT €()EKTUBHOCTI
BHYTPIIIHIX MPOIECIB 1 onTUMI3alii pecypcHoro noreHmiany. Kernel — HaiOinpmmii B
VYkpaiHi BUpOOHUK COHSIUTHUKOBOI OJii Ta OJIUH 13 MOTYXHUX €KCIIOPTEPIB OJIHHOI
IPOJYKLIi HA CBITOBOMY PHUHKY. i Toro, mo0 yTpuMyBaTH IUIaHKY JiJ€pCTBa,
noTpiOHO Oe3nepepBHO 3ailiMaTHcs OCHYMApPKIHTOM, B TOMY YHCIl 1 BHYTPILIHIM.
ToMy aKTHBHM NOCTIMHO IIYKalOTh HOBITHI PILIEHHS Ta IHCTPYMEHTH, SIK1 103BOJIMIH O
palioHAJIbHO BUKOPUCTOBYBAaTH HAsBHI PECYpCH, CIPOLIYIOYM MPOLECH Ta
M1JBUIIYIOYH TPOAYKTHUBHICTb.

TexHonoriyunuM  TpaHchopMaIllisiM CbhOTOJHI  BIIKPUTI YCI CTPYKTYpHI
MIJPO3IIIM  KOMIIaHIi, a dYacTMHAa HOBOBBEJICHb IHIIIIOETHCA CaMHUMH Ol3HEC-
HanpssMkamu. Cepex OCHOBHHUX  iaed  mmdpoBizamii  Oi3Hec-TpoleciB  Ha
arpoIiAMPUEMCTBI CIIi1 BUIITUTH:

1) aBTOMaTH3aIif0 POIIECY PO3IMi3HABAHHS TPAHCIOPTHUX 3aCO0IB;

2) BCcTaHOBJCHHS IM(POBOI CUCTEMH 3BaXYBaHHS 1 KOHTPOJIIO 3a
3aBAaHTAKCHHSIM YU BIJIBAHTAXEHHSIM MPOTYKIIi.

3 oxHoro OOKy, L€ CIPUATHME HAJAroJUKEHHIO €()EKTUBHOTO YNpPaBIIIHHS
aBTOMOOUIBHOIO 4YEpProw, MIABMUIMBIIM MPOMYCKHY 3JaTHICTh. 3 IHIIOTO —
COPHUATUME OMNEPATUBHOMY YIIPABIIHHIO BUPOOHULTBOM, MIHIMI3YIOUM PHU3HKHU
BIUIMBY Ha OmepaliiiHi npoiecu Jrojackkoro dakrtopy. Lle no3Bosisie cniBpoOITHUKAM
3aBOJ[IB CKOHIIEHTPYBAaTUCS Ha MpoIlecax BHUPOOHUIITBA, HE BHUTpPAYalOud Yac Ha
PYTHHHI oreparllii Ta BeZI€HHs TanepoBOi JOKyMEHTAIll1.

Sx mpairoe MIIOTHA CHCTEMa: TpH B’I3[[l HAa TEPUTOPII0 3aBOAY BOJiIH
MPOXOJIUTh PEECTPAIlII0 TPAHCTIOPTHOTO 3acO0y Ta OTPUMYE creriaabHy KapTky. [lin
4yac OYIKYBaHHS CBOET YEpPrH, KOXKCH BOJIIM Ma€ 3MOTYy O3HAHOMHUTHCH 3 SKICHUMU
MOKa3HUKaMHU, SKI BUBOMSTHCS Ha 3arajbHe Ta0l0 13 3a3HAYCHHSM KOHKPETHOTO
aBTo. CrcreMa moOy0oBaHa Tak, 10 BOHA € CBOEPITHIM MOMIYHUKOM JjIsl BOAIIB Ta
MEepCOHaNly, a KapTKa CIyrye iAeHTU(IKATOPOM TPAHCIOPTHOTO 3acoly, SKY
HEOOX1IHO 3YUTYyBaTU Ha KOXKHIM KOHTPOJIbHIN TO4Ill. Bynb-sike BIIXUICHHS BiJ
MapuIpyTy BigoOpaxkaeTbCcsi B OIepaTopa 3aBOJly aBapiiHUMU CHUTHAJIaMH,
NepeBIpAEThC Ta KOperyeThcs. BaroBa oOmagHaHa kaMmepamHl BiJlGOHATISINY, 3a
JIOTIOMOTOI0 SIKUX CHUCTEMa OINEPATUBHO 3BIpsSi€ HOMEPHI 3HAKK aBTOMOOLIS 3 0a3010
peecTpaliii TpaHCHOPTHUX 3aco0iB W y pasi 30iry Jae «3ejeHe CBITJIO» s
3Ba)KyBaHHs. [HpopMallis Mpo KOHTPOJBHY Bary Ta SKICHI MOKa3HUKH BUBOJAUTHCS HA
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expaH mianmera 3 oniisiMu «Ilorogutucsa» un «Bigmosutucs». Ilicns 3aiiicHeHHs
BCIX OTiepalliif BaHTaKiBKa aBTOMAaTUYHO HAMPABIISETHCS 10 BUI3TY 3 TEPUTOPII.

Hanpuxmnan, y IlonraBcbkoMy ONiHHO-EKCTPAKIIMHOMY 3aBOJ1  BAANOCA
aBTOMATH3YyBaTH BaroBy B paMKax onTHMi3allii BupoOHuiTea. [Iporec 3BaxkyBaHHs y
BigAaneHoMy (opMaTi Terep KOHTPOIIIOE OJIUH CHIBPOOITHHK.

3apa3 komaHma po3poOHuKiB Kernel mpaitoe Hag po3BUTKOM (PYHKITIOHAITY,
aHaNI3YIOUM BCl «IUTIOCH» Ta «MIHYCH» BIIPOBAJDKEHHS HU(POBUX TEXHOJOTIH Ha
BaroBUX 3aBojiax. Y IJIaHaX — po3poOKa CUCTEMH, sika moegHana O y coli Kparl
JOCSITHEHHSI MUIOTHUX  Bepcid. OpHUM 13  MEpPCHEeKTUBHUX  HANpPSMKIB €
BIIPOBAPKCHHS aBTOMATH3allli Ha eJIeBaTOpax KOMIIaHii.

Bapro nmomaru, 3amyck GararodyHkiionansHoro noprairy Open Agribusiness
arpoxonmuarom KERNEL [1]. 3aBasku 1ildi KOMYyHiKamiiHiA OHIaMH-1IaTdopmi
MO>KHA 31MCHIOBATH CIIJIKYBaHHS Ta HETBOPKIHT arpOBUPOOHHUKIB.

B minomy maptHepcekuil npoekt Open Agribusiness Hajgae arpapism 0e3mid
CEpPBICIB, 30KpeMa:

1) «®opBapHa nporpaMay» J03BOJISIE TApTHEPAM OTpUMAaTH (piHAHCYBaHHS Bij
KOMIIaHii i1l MOJIepH13allii BUpOOHHUIITBA, 30UTbIIEHHS BPOKAMHOCTI Ta 1H.;

2) cepBic KopuryBaHHs [J100anbHOT HaBITallIMHOI CYMyTHUKOBOI CHUCTEMH
(F'HCC) — nns BUCOKOTOYHOT pOOOTH aBTOMAaTHU30BaHOI TEXHIKU BCIX BUPOOHMKIB Ha
noysix. CamMa mepeka 1 BIANOBIAHO JOCTYIHICTh CHTHAJIB Ha TEPUTOpIi YKpaiHu
MOCTIHHO PO3LIMPIOETHCS;

3) cepBic «ArpoTexHoOJOri» BilKkpuBae iH(MOpPMAII0O MpPO MEPeaAoBi
arpoBUPOOHUY1 IPAKTUKH, 10 3aCTOCOBYIOThCs B KommaHli KERNEL.

Mono IMAT «MXII», To B xoai aHamizy OyJ0 BHUSIBIEHO, IO B KOMIIaHii
3MIIMCHIOETHCS. BUKOPUCTAHHS yCIX MOKJIMBUX KaHATIB MOIMIMPEHHs iHdopMarlli Ta
JOCTYTY JI0 CIOKUBAYiB 0JHOYAacHO. KoMITaHiss HaMaraeTbcsi akTHUBHO CITUIKYBaTHUCH
31 CBOIMH CHOXHMBayaMd 32 JIONOMOTOK  HaMpI3HOMAHITHIIMX  3aco01B
MapKETUHIOBUX KOMYHIKallid, cepes AKX € i mudposi. BiamoBigHO A0 KOKHOTO
OpeHay 4M A0 MacmTaOHOI PEKJIaMHOI KaMIlaHli CTBOPIOIOThCA BeO-caTu abo
landing page (mocankoBi cropiHku). lLle 1gae MOXIMBICTH SKOMOra IIUpILE
PO3MOBCIOJIKYBATH 1H(POPMAILIIIO MPO 1BEHTH, aKIl YW MOJIi, a TaKoXK cHOpMyBaTU
OuIblI I[UTICHE ysBIEHHA npo KoxkeH Openna. Caiitu Openais ITAT «MXID»
BUKOHYIOTh (PYHKIIi 1H(QOpPMYBaHHS CHOXKHMBadiB MpPO ACOPTUMEHT, HOBUHKU B
aCOPTHMEHTI, HOBHHU KOMITaHii Ta akmii. Takox caditm OpeHmiB I[IAT «MXII»,
Hampukiaza, BeO-caiit Openmy «Hamra PsGa» minBuimye JOSIIBHICTH CIIOXKHBaYa,
OCKIJIbKA MICTUTH OaraTo IikaBoi Ta KOpUCHOI iH(opMallii, HampukKiIaa, perenTy.
BeO-caiiT € He e 3aco00M MOBITOMIJICHHSI TIPO KOMIAHIIO 4d 11 MPOIYKINiIO, a U
AKTUBHUM 1HCTPYMEHTOM B3a€MOJIl 13 pPHUHKaMH, JI¢ BaXJMBA POJb HAJICKUTH
JIOTICTHUIIl TpaHCTOPTHUX 3aco0iB. Came 11 nudposizaris 3abe3neuye Oe3nepediitHy
JIOCTaBKY MPOJYKIIii 10 CIIOKUBaUiB MalKe o BCi YKpaiHi.

YV TIAT «MXID» mupoKko BHUKOPUCTOBYETHCS TaKUW 1HCTPYMEHT LU(PPOBUX
MapKETUHIOBUX KOMYHIKAIid $K couiaiabHl Mepexi. CTOpPIHKM Yy COLIaJIbHUX
MepeXax CTBOPEHI ISl KOKHOTO OpeHay okpeMo. OCKUIbKM CTpaTerii KoMyHiKalini
JUTSL KOSKHOTO OpeHy BiIPI3HSIOTHCS, TO M 1111 KOKHOI CTOpIHKM pi3Hi. Hanmpuknazn,
b cropinku «Hama PsbGa» B Instagram mMae Ha MeTI MiJBUILECHHS JIOSJIBHOCTI
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CIO’KMBava JI0 MPOAYKIIIi Ta 3aKpilIeHHs Y HMoro cBigomMocTi OpeHay sk lovemark.
BukopucTtanus couiadbHUX MEpEeX Al MapKeTUHTOBHUX KOMYHIKAIliil OpeHIy Mae
OaraTo mepesar, siKi COIPUSIIOTh MiIBUILEHHIO BIUIUBY 1 €()eKTUBHOCTI KOMYHIKAIIHOT
CTpaTerii, M0 CHOpUs€ 3POCTAHHIO KOHKYPEHTOCIIPOMOXKHOCTI arporiJnpueMCTBa.
CorianpHi MEpeXi CTBOPIOIOTH MOJKIIMBICTH BCTAHOBIIOBATH O1IBII OCOOMCTHIN
3B’SI30K 1 Kpally B3aEMOJIII0 31 CBOIMH criokuBadamu. Lle mo3Bosise BiAMOBimaTH Ha
3alUTaHHS Ta KOMEHTapi, a TaKoX BHpINIyBaTH mpobiemu kiieHTiB. ColriaibHi
MepexXi Jal0Th MOXKIIMBICTh CIIPUSTH BIPTyaJbHOMY MOIIMPEHHIO: BOHU € 1/1€aJIbHOIO
m1aTGOPMOIO JIJIsi CTBOPEHHSI KOHTEHTY, KM MOK€ IIBUIKO MOIIMPIOBATUCS CEpell
KopucTtyBauiB. lle Moke MMO3UTUBHO BIUIMHYTH Ha BIII3HABAHICTh OpEHIy Ta
3a]ly4UTH HOBY ayJUTOPII0, IO TMOCHUIIIOE 1 KOHKYPEHTOCIPOMOXKHICTh JIaHOTO
arpoIinpueMcTBa. PeTapreTuHr 1 mepcoHasizallis € IIe OJHIEI IepeBaror s
openniB [TAT «MXII. Ile no3Bossie OpeHiaM 3BEPTATUCS O KOHKPETHUX CETMEHTIB
ayJIuTOpii 3 LUIECOPIMOBAHUMHU NPOIMO3ULISIMHU 1 MIJBULLYE WMOBIPHICTH KOHBEPCIT
Ta 301IbIIIy€ MOTEHIIa]l KOHKYPEHTHUX NepeBar arponianpueMcTsa. A nu@posizanis
aBTOTPAHCIIOPTHOI JIOTICTUKH IIUX arpOIiJIPUEMCTB YCIIIIHO 3aKPIILIIOE LIEH 3B'A30K
BYACHHUM TOCTauYaHHsIM TOTOBOI MPOIYKIIIT 10 CIIOKHBAYA.
Jlireparypa

1. Kepuen 3amyctuB onnaiiH-Tuiargopmy Open Agribusiness ansi arpapiis.
URL: https://agroreview.com/ru__/content/kernel-zapustyv-onlajn-platformu-open-
agribusiness-dlya-ahrariyiv/.

UDC 658.1
MICROFINANCE AND TRANSPORTATION

Robert Leland, Ph.D. Senior Professor
Oral Roberts University
e-mail: rleland@oru.edu

Microfinance involves the making of small business loans to enable people and
communities to escape poverty. It was first practiced in Ireland in around 1720 when
Jonathan Swift supplied 500 Pounds to make loans of 10 Pounds each. The Dublin
Musical Society began making loans and incorporated in 1756 and helped several
thousand families. The Irish loan programs were successful and later expanded. An
estimated 25% of the loans were to women. [1, 2] In 1976 Muhammed Yunus began
making small loans of $27 US to 42 individuals. This effort evolved into the
Grameen Bank in 1983. The Grameen Bank makes loans to the poor without
collateral at reasonable interest rates. In 2024 the Grameen Bank provides services to
10.52 million borrowers. [3, 4] In 1973 the microfinance organization Accion began
making loans in Brazil and is now operating in 75 countries. [5] The Consultative
Group to Assist the Poor (CGAP) estimated that microfinance institutions (MFI’s)
served about 120 million people in 2021. [6]

Transportation plays a critical role in enabling microfinance. First,
transportation enables borrowers to access financial institutions. Second, it provides
the infrastructure for acquiring raw materials and bringing finished products to
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market. Third, microfinance loans may facilitate transportation based businesses.
Where transportation infrastructure is inadequate, the success of small businesses
supported by microfinance is more challenging.

Access to Financial Institutions. The Grameen Bank model provides for a
physical presence in the geographic areas where the loans are made. [7] However in
many microfinance situations, this is not possible, and in rural areas borrowers must
travel to apply for, receive and repay loans. In general, the cost of a loan will include
not only the traditional fees and interest, but also transportation costs and the
opportunity cost of the time spent traveling. Many people are subject to loans from
local moneylenders that have excessively high interest rates, but lower transportation
costs. [8] Available public transportation reduces these transaction costs and
facilitates advancement through microfinance.

Infrastructure to Access Markets. Transportation infrastructure is critical for
all businesses, but especially for small businesses in rural areas, where products must
be transported to markets. In Mali, a group of cattle dealers working with an MFI met
and identified reliable transportation to move cattle as a chief need. A second meeting
with local truck owners led to truck sharing, reduced costs and increased quality of
transportation. [7]

A sustainable MFI must charge sufficient interest to cover its costs. A good
transportation system reduces transaction costs for both the MFI and the borrower,
and thus can also reduce interest rates. [7]

In Togo, roads are frequently flooded or hazardous. Loan officers from the
MFI WAGES travel to visit clients, and the extra time adds to the interest rate of
18%. In addition, flooded and hazardous roads make it difficult to move
manufactured goods to market. [9]

As a result of these challenges, road construction proceeded at a rapid pace in
Togo, especially in the capital Lome. This is promising, however the impact of
construction on existing markets was not taken into account in planning. Due to a
large amount of construction occurring at the same time, many markets were shut
down, making sales difficult, hurting the ability of borrowers to repay their loans.
[10]. Planning for construction that takes into account near-term business impacts is
critical.

Microfinance for Transportation Businesses. Microfinance can facilitate the
ownership of gasoline, electric and human powered vehicles for business. In India,
Terra Motors. A Japanese manufacturer of three wheeled electric vehicles, founded a
loan company Terra Finance to make loans to buyers. The electric vehicles are in
high demand as taxis, but the entry level price of $1800 represented a significant
barrier to many people. In addition, electric vehicles use fewer parts than gasoline
powered equivalents, simplifying production by a single company (less vertical
integration), and maintenance. [11]

In Ethiopia, microfinance loans have enabled borrowers to purchase
automobiles to use in UBER like ride-hailing businesses. With government bans on
the importation of less expensive used cars, these loans are important. One of the two
major ride-hailing companies (not UBER) now has 10,000 drivers. [12]
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For a low cost vehicle, with low operating costs, bicycles are an attractive
option. World Bicycle Relief developed a Buffalo Bicycle designed to be sturdy and
allow people to deliver heavy cargo over long distances and rugged terrain. At a dairy
collective in Zambia, farmers have approximately one hour from milking the cows to
deliver an 80-100 pound milk can to a refrigeration facility that is 2-17 km away.
Farmers purchased 2-5 bicycles, and some felt they were more reliable than
motorcycles. Farmers using the bicycles made 25% more deliveries than those who
did not. With one bicycle, one person can deliver two 40 liter cans of milk, as
opposed to two people needed to deliver two 30 liter cans on foot. The number of
farmers making two deliveries per day increased by 73%. There was a 100% loan
repayment rate. [13]

Conclusions. Transportation infrastructure has a large impact on small
businesses in rural areas, which represent the focus of many microenterprise efforts.
Available transportation effects loan transaction costs, interest rates and the ability to
bring goods to market. In addition, microloans specifically for transportation and
vehicles have been very beneficial, and facilitated the use of both electric and human
powered vehicles. In some cases, the desire for successful microfinance efforts has
accompanied the introduction of more reliable vehicles.
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Abstract. In response to the challenges posed by the evolving global educational
landscape, the School of Engineering at Oral Roberts University (ORU) has strategically
positioned its Advanced Physics course to equip students with the essential skills and
experiences required for professional practice as Christian engineers or advanced studies
in engineering, emphasizing the cultivation of robust research capabilities. Established in
1963 in Tulsa, Oklahoma, ORU is a private evangelical university accredited by the
Higher Learning Commission. The Advanced Physics Labs classes at ORU are designed
to meet the dynamic needs of engineering education. These classes incorporate
integrated and flexible manuals specifically tailored for engineering disciplines. The
curriculum places a strong emphasis on the practical application of physics and science
to contribute to the betterment of the physical world, aligning with ORU's mission to
contribute to the healing of the human condition.

One of the components of the Advanced Physics course involves experimental
research using the Muon Observatory developed by PASCO. Muons, elementary
particles similar to electrons but with 200 times greater mass, are produced in the
uppermost part of Earth's atmosphere when cosmic rays interact with atmospheric
molecules. The Observatory enables students to detect cosmic rays and study their
interactions, producing showers of secondary particles. Our students engaged in
experimental research to determine the optimal thickness of steel plates, maximizing the
detection of cascades, and exploring the angular distribution of cosmic ray muons.

The experimentation involved varying the thickness of steel plating on top of
Geiger tubes to assess its impact on the detection of cosmic ray cascades. Through
systematic investigation, students identified the optimal thickness that yielded the
highest number of cascade detections. This experimentation process shed light on the
behavior of relativistic electrons and photons when penetrating matter, generating
cascades of particles until the energy per particle became insufficient for pair production.
The results not only contribute to our understanding of particle interactions but also lay
the groundwork for future research endeavors and enhance the development of
experimental procedures.

By integrating practical, hands-on experiences into our Advanced Physics course,
ORU seeks to enhance students' comprehension of complex concepts while fostering a
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passion for scientific inquiry [5, 8]. The research outcomes also highlight the university's
commitment to preparing students for real-world challenges and contributing to
advancements in scientific knowledge [6, 7].

Introduction. At every moment our bodies are being bombarded by cosmic
radiation from our galaxy and beyond. For centuries, physicists believed that this
radiation only came in the form of electromagnetic radiation such as visible or infrared
light. However, a series of discoveries in the first half of the 20th century showed that
cosmic radiation also consists of atomic nuclei. The size of these particles can range
from hydrogen nuclei (1 proton) to iron nuclei (26 protons and 28 neutrons). Since their
discovery, cosmic particles have become of significant interest to scientists. It is
estimated that nearly 13% of ionizing radiation that Earth biosphere exposed to is a
result of extra-solar cosmic rays.

Muons are charged particles that have mass about 200 times more than electrons.
They decay via the weak interaction p (+) — e(£) vv. Muons are unstable and have an
average lifetime of 2.2 us, which is longer than many subatomic particles. The muons
detected on earth surface come from the decay of pi mesons or “pions”

Muons are primarily produced in the uppermost part of Earth's atmosphere when
cosmic rays collide with molecules in the atmosphere. Because they decay weakly, the
muons are long-lived and capable of reaching the surface of the earth. Each minute

every square meter of our planet is hit by around 10,000
Standard Model of Elementary Particles muons.

Ll e Theory. Currently, particle physicists use the

‘ ! Standard Model of Particle Physics (Figure 1) to

| - @1 describe interactions between subatomic particles.

@ = — == """ While it is known that the Standard Model is not a
d 2 b Y/ complete theory-it does not describe how particles

down strange bottom phofon

interact via the gravitational force—this experiment
will base its findings on the Standard Model. The
Standard Model classifies all particles into three
types: bosons, leptons and quarks. All matter is made
of leptons and quarks, which are collectively called
fermions. As seen on Figure 1, there are six types of
leptons and six types of quarks. Quarks can combine in groups of two or more to
create hadrons. Some of these hadrons you may be familiar with, such as the proton
or the neutron. Others, however, can only exist for short periods of time at very high
energies, such as the pion.

Figure 1. Standard Model of elementary particles.

A fundamental tenet of the Standard Model is that fermions can only interact
with each other—and thus, can only influence each other—through the mediation of
other particles. These force-wielding particles are called bosons. These bosons are the
gluon, which can only interact with quarks; the W and Z bosons, which can only
interact with fermions; and the photon, which can only interact with charged
particles. Bosons can facilitate the decay and transformation of certain leptons into
other leptons.

= L T

electron muon tau
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on muon
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As mentioned above, some particles can only exist at very high energies.
Because of the mass-energy equivalence found by Albert Einstein, the larger the mass
of a particle, the more energy is needed to produce that particle. The total energy
needed to create a particle can be found by the equation:

E = mc2.

As the higheSt energy paftides Particle | Type (Composition) | Charge | Mass(MeV) | Interactions
!ose ef‘ergy’ they_ will begin to decay [y, Boson (udhadddldy) | 0,% 1 |139.57/134.9| Strong, Weak.
into lighter particles. However, the Electiomagnetic
particles never lose mass. The mass is | uon Lepton -1 | 10566 Weak,
just transformed into energy. Electromagnefic

Most cosmic particles begin as | P Boson 0 A | e,
high energy pions in deep space s

g . . ' Electron Lepton -1 0.511 Weak,

Figure 2. Information about Electromagnetic
some of the particles that we could | Leplon : T Wedk,
be encountering in this experiment. Electromagneic

The pion has a very large mass,
so it requires a high amount of energy to produce it. Pions can also be positively or
negatively charged or have no charge. It is only the decay of neutral particles that can
lead to the electromagnetic cascades produced in this experiment. The charged pions
decay into muons or muon neutrinos. These account for nearly 75% of cosmic
particles that hit the earth. Muons and muon neutrinos do not produce
electromagnetic cascades.

Neutral pions decay into two high-energy photons, called gamma rays. The
electromagnetic cascade begins when a gamma ray passes close to the nucleus of an
atom. Even though the gamma ray carries no electric charge its electromagnetic
nature allows it to interact with the strong electric field of the nucleus to cause the
materialization of an electron-positron pair. The creation of the electron-positron pair
requires over 1 MeV of energy, as can be seen by the
masses in
Figure 3. However, gamma rays have thousands of MeV of
energy. If these fast-moving electrons and positrons go on
to pass close to other nuclei, then they will suffer
accelerations due to the positive charge of the protons. An
accelerated charged particle will emit electromagnetic
radiation. The intense accelerations can produce further
gamma rays capable of producing more electron-positron
.. pairs. The cycle of pair-production and gamma ray
7 generation continues with the original gamma ray energy
eventually manifesting itself as many particles. This
process is shown in Figure 5.
Figure 3. The creation of the electron-positron pair.

The chain reaction begins to slow down when the electrons and positrons do
not have enough energy to radiate more gamma rays. The energy at which the
particles do not continue generating the electromagnetic cascade is known as critical
energy. Most metals have a critical energy between 5 MeV and 30 MeV [4].
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Experiment. The Cosmic Ray Cascades apparatus demonstrates that cosmic
rays interact with matter to produce a shower of secondary particles [1]. Experimental
setting utilizes 3 Geiger tubes, a Geiger counter, coincidence box, and software to
perform observations. The Complete Muon Observatory is designed to detect cosmic
rays and demonstrate angular dependence in two distinct ways, either shower mode
or telescope mode [1, 2].

« In the Shower Mode setup (Figure 4), a shower is recorded as a coincidence
event from three GM tubes arranged in a triangle. This geometry ensures that no
single particle can be detected in all three tubes. Production of showers may be
enhanced by allowing the radiation to pass through something that is slightly
"thicker" than air (multiple steel plates are used). In shower mode you will typically
align the muon observatory vertically. Measurement periods are approximately one
day long. These steel plates will increase in thickness and so will the number of
counts of cascades until they reach their peak.

o In Telescope Mode three GM tubes are arranged in a line, and if a muon
passes through all tubes in the setup, a pulse is output from the coincidence box. The
angle of the telescope can be varied to detect the angular distribution of the muons.

Figure 4. Shower mode set up.
In shower mode we aligned the
muon  observatory  vertically
(absorber plates lying
horizontally). Three GM tubes
are placed in the special holder,
with 6-7 cm to the nearest
absorber.

Then we connected them to the
inputs on the coincidence box
and box’s outputs to a computer
with the proper software. The
equipment was tested by
enabling each slide switch on the
box counter one by one, while
the others were disabled, to
ensure that they are generating LED flashes when enabled. Then the absorber steel
plates should be removed. With the “datalyse” software installed and connected
properly to the equipment (See Figure 5), data collection can begin.

Starting with air we placed more and more absorber plates over the GM tubes
and recorded the coincidence counting rates for all three tubes. With increasing of the
material thickness, the number of particle cascade detections increased, too. Once the
counts have peaked, we started to add multiple plates at a time, but still measure the
thickness. The thickness at the maximum is roughly equivalent to range of the
particles in a shower. Measurement periods were 20 hours.
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Figure 5. Software set up.
l*;:;:s:t;:izinr Shza'd‘“m i In gener_al_, ideal (_:onditions for this exper_im_ent
— R are that |t_ Is done indoors in a one-story bU|Id_|ng
4: Digital multimeter ~ with a thin roof. It can be performed otherwise,

5: DiVA spectrometer * COM4

6: Function generator
7: G-M counter

8: Geiger-Miiller Counter
9: Kern EWW balances v

Hawve you turned the device on?
513600 GM Counter 5W Ver. 1.0
Device connected ok

e.g., multiple story buildings with different
ceilings/roofs, but results may vary. Some other
factors that contribute to different cosmic
particle cascade counts are temperature,
barometric pressure, altitude, and time of day.
The exploration of the different counts between
different environments and from other factors

Corect | [0k ]| X cancel

| can be explored if desired but was not done in
this experiment.

There is also a concern about the possibility of the three Geiger tubes being set
off at the same time by three particles that are not from a cascade. However, Peter
Dunne of Preston College in Lancashire, UK calculated the probability of three
detectors being accidentally set off at the same time as 5x 10~7 per hour of
operation. This means that accidental detections should not be a concern [1].

Experimental results. In this experiment we examined how changing the
thickness of the steel plating on top of the Geiger tubes impacted the number of
cosmic ray cascades detected by the tubes. The relationship between the number of
steel plates and the number of cascades detected was not expected to be linear. As
noted above, cascades begin when a gamma ray passes close to an atom’s nucleus.
By placing some steel plating above the detectors, we had more nuclei than the
gamma rays could encounter, thus increased the number of cascade detections. On
the other hand, if the steel plating was too thick, then the electrons and positrons
produced by the cascades dropped down to the critical energy and the cascade ended
before it reached the Geiger tubes. This experiment determined what thickness
produced the optimal number of cascade detections.

Summarized results graph of cosmic ray cascade counts from thickness of

plates represented below (on Figures 6 & 7).
70

0 5 10 15 20 25 30 35 40 45
Thickness (mm)

—@— Average Count 2023 ® - 2022

Figure 6. “Box and Whisker” graphs of muon events count vs. plate
thickness.
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The above figure shows the collected muon data from 2023 and 2022 and an
averaged line between the available data. A “muon event” refers to a muon being
detected simultaneously in all three Geiger-Meuller tubes. Muon events are also
referred to as a “count.” The red line shows muon events versus plate thickness for
data collected in 2022; the gold dashed line represents counts from 2023. The blue
line represents the mean of the collected data (including reruns of certain 2023
thickness experiments) and has whiskers representing the standard deviation based on
the collected sample. “Box and Whisker” plots are a graphical method of displaying
variation of set of data. This type of display is much more informative than a
histogram because it provides additional details while allowing multiple set of data
(locality, spread, skewness groups) to be display on the same graph through their
quartiles. Top and bottom of the whiskers represent top and bottom extreme data [3].

Cosmic Ray Cascade Count vs. Thickness of Plates (cm)
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Figure 7. Simplified histogram of muon events count vs. plate thickness.

As you see from the graph on Fig 7, our experimental results completely aligned
with the theory developed by B.B. Rossi [4]. We observed that the counting rate in the
beginning was growing exponentially with the increased thickness of absorber material,
reached maximum at 3.09 cm, then the count rate slowly decreased again.

Conclusion. In brief, the result is that when penetrating matter, relativistic
electrons and photons will create a cascade of particles distributing the energy until
the energy per particle becomes too low to pair production. From that point, the
particles are rapidly decelerated. In principle, muons behave the same way, but the
length scale is increased approx. a factor of 40,000 compared to electrons. If we
assume that part of the radiation, we register is mono-energetic electrons, the number
of particles in the cascade will grow exponentially until some maximum absorber
thickness is reached, after which it will decrease to zero.

Muons exist as both positively and negatively charged particles (u+, p-). A
muon is approx. 200 times heavier than an electron. Muons are unstable with a half-
life of 2.197 us. Muons behave like electrons, but caused by the mass difference, the
radiation length for muons is approx. 2002 = 40,000 times larger than for electrons.
Muons from the cosmic radiation that reach the sea level have an average energy of
approx. 4 GeV. The energy loss by ionization of muons is relatively constant 2 MeV
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per g/cm? The thickness of the atmosphere is approx. 1000 g/cm?, meaning that
muons must be produced with an average energy of approx. 6 GeV.
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VJIK 334.78 ) )
MOBLIbHUIT TAMAHELB SIK 3PYUHMIi CIIOCIB OILTIATH
NEPEBE3EHb HA TPOMAJICBKOMY TPAHCIIOPTI

bongapes Cepriii IBaHoBUY, K.T.H., IOLICHT,
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
e-mail: bondarev@nubip.edu.ua

VY cBiTi, A€ pPyX € HEBi'€MHOI YACTHHOIO HAIIOTO TMOBCSAKICHHOTO XHUTTS,
BUHUKA€ HEOOXITHICTh y 3pYyUHUX Ta €(EeKTHUBHUX crioco0ax OIUIaTH IrepeBe3eHb. |
O0Ch MOOUTHPHUI TaMaHEeIlb BXOJAUTh HA CIICHY SK BIAMOBINb Ha 11¢ BUKJIUK. MoOLUIbHI
ramaHIll - 1€ MPOTPaMHi PIMICHHS, 10 JO3BOJSIOTH MacaXHpaM JIETKO Ta 3PY4YHO
OIIaYyBaTH CBOi MOI3JKM PI3HUMHU BUJIAMH TPAHCIIOPTY, BiJ aBTOOYCIB 1 METPO 110
Takcl Ta eJNeKTpuyHuX ckytepiB. Lli ramanmi 3abe3nedyioTh O€3rOTIBKOBI Ta
OE3KOHTaKTHI ormepallii, mo poOUTh iX OCOOJIMBO 3pYYHHMH B €MOXYy HU(PPOBUX
TEXHOJOTr1H. 3arasoM, MOOUIbHI FaMaHIll CTalOTh HEOOX1THUM €JIEMEHTOM Cy4aCHUX
CHUCTEM OIUTaTH TepeBe3eHb. BOHM CHPOINYIOTh KHUTTA IMAaCaXHpiB, 3MEHIIYIOTh
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BUTPATH Yacy Ha OIUIaTy Ta PoOJATh MICHKI NEpPEBE3eHHS OUIbIN JOCTYMHUMHU Ta
3pYYHHMH JIJIS1 BCIX TTACAXKHUPIB.

Ha cporoguimHiii geHb B YKpaiHi €NeKTPOHHI T'aMaHIll CTalOTh BCE OUIBII
MOMMMPEHUMU Ta TomyaapHUMUA. OCHOBHI MPUYMHU IHOTO POCTY BKJIIOYAIOThH
MIBUIIEHUH 1HTEPEC 10 0E3TOTIBKOBUX IUIATEXKiB, PO3BUTOK IHTEPHET-TEXHOJIOTIH Ta
3pOCTaHHs KUTBKOCTI MOOUTHHHX JOAATKIB AJis (DIHAHCOBUX OMepariid.

VY cdepi TpoMaACHKOTO TPAHCIOPTY B YKpaiHi OCOOJHMBO CIOCTEPITAETHCS
3pOCTaHHsI 1HTEPECY /10 CICKTPOHHUX FaMaHIlB Y BEJIUKUX MicTax. Jeski MicTa Bxke
BIIPOBA/KYIOTh CUCTEMH €JICKTPOHHOI OIIaTH y BUIJISAAI MOOUTBHUX JOJATKIB a0o
cnemiagbHux KapTok. Hampuknaa, KwuiB BHOpoBajWB €JIEKTPOHHY CHCTEMY
"KuiBchkuii MeTpoIojiTeH", ska T03BOJIIE KOPHUCTyBauyaM OIIadyBaTH MPOi3a Y
METpPO Ta Ha IHIIMX BUAIB I'POMAJICBKOTO TPAHCIOPTY uYepe3 MOOLIBHUN JTOMATOK.
[ToniOHI cucTemMu Takox ICHYIOTH y JIbBOBI, XapKoBi Ta IHIIMX MicTax YKpaiHu.

BapTto BigMiTUTH, 1110, TaKi CUCTEMU MOXYTh 3a0€3ME€UUTH OUIBIITY MPO30PICTh
Ta €(QEeKTHUBHICTh YINPABIIHHA TI'POMAJChKHUM TPAHCIOPTOM uepe3 30i1p Ta aHami3
TAaHUX TPO KOPUCTYBAHHS, /€ MOXXKHA BUKJIIOYHTH KOPYIIIIHHY CKJIaJOBY. XOdYa B
VYkpaiHi Bk€ € MEBHUM NPOrpec y 3ampOBaKEHHI E€JIEKTPOHHHUX TaMaHIB IS
MAaCAKUPCHKUX TMEePEBE3CHb, € KUIbKAa AaCHEKTiB, SKI MOXYTh CHOBUIBHIOBATH iX
HIMPOKE BIPOBAKEHHS 1 ONTUMAJIbHE (PYHKI[IOHYBaHHS:

[ndppactpykrypa Ta TexHosorii. Jleski micTa MOXyTh MaTH OOMexeHy alo
3acTapiiy TEeXHIYHY 1HQPACTPYKTypy, IO HEOOXiHA I MIATPUMKUA €JICKTPOHHHUX
mIaTbkHUX cucteMm. lle Moke BKiIO4aTH B ce0e BIICYTHICTh HEOOXITHOTO
oOnajHaHHS JJI1 3UMTYBAaHHS €JIEKTPOHHUX KBUTKIB a00 CllaOKi MEepexki 3B'S3Ky s
3a0€3MeUeHHs 3B'I3Ky MIXK PI3HUMHU IMTyHKTaMHU MPOJIaXKy Ta BUOODY.

PerynaruBne cepenoBuiie. Jjis €(peKTUBHOTO BIPOBAKCHHS EIIEKTPOHHUX
ramMaHIliB MOTPIOHE BIAMOBIHE PETYIIOBAHHS Ta 3aKOHOAaBCTBO. Lle Bkitouae B cebe
BUPILIEHHS MUTaHb 0A0 O0€3MeKH, 3aXUCTy JaHUX Ta MpaB crnoxuBayiB. HeoOxiaHO
TaKoXX po3po0JIATH TpaBWia MO0 CTaHAApTHU3allli Ta B3aEMOAIl MIXK PI3HUMHU
CHCTEMaMH €JIEKTPOHHOI OTJIATH MEPEBE3CHb.

OcaiTa Ta TPUIHATTS KOpUCTyBadamMu: BakJIMBOIO 4aCTHHOIO BIPOBAIKEHHS
€JIEKTPOHHUX TaMaHLIB € OCBITA KOPUCTYBadiB Ta I1X MPUUHATTA L€l HOBOI
TEXHOJIOT1i. JledKi moau MOXyTh OyTH HEMpHUB'A3aHl IO TEXHOJOrH abo omnacarucs
Oe3MeKH EJNEeKTPOHHUX TpaH3aKI[ii, TOMY BaXJIMBO MPOBOAUTH 1H(MOpMAIliiHI
KaMIaHii Ta HaBYaJIbH1 3aX0/U IS MIATPUMKU MPUAHSATTS HOBOTO CIIOCOOY OTJIaTH.

@dinaHcoBa JOCTYMHICTh Ta IHKJIIO3WBHICTh. YCHIITHE BIPOBAKCHHS
CJICKTPOHHUX TaMaHIliB Tepeadavae MOCTYIHICTh I11€1 TEXHONOTIT JJis BCIX MIapiB
CYCIIUJIBCTBA, BKJIIOYAIOYM THX, XTO MOXE MaTh oOMexeH1 (DIHAHCOBI MOXKIIMBOCTI
abo0 He Mae pgocTtymy M0 OaHKIBCBKMX TMOCTYr. ToMmy BaXXJIMBO pO3pOOIATH
eJICKTPOHHI raMaHili, Kl OyayTh JOCTYMHI Ta 3py4Hi JUIsl BCIX KOPUCTYBauiB SIK y
MICTaX, TaK 1 celiax.

HeoOxigHo Takk 3a3HAYMTH 1€ KIJbKa aCIMEKTIB, SIKI MOXYTh BIUIMBATH Ha
BIIPOBAHKCHHS CJIICKTPOHHUX TaMaHIIIB IS MTACAKUPCHKUX TIEPEBE3CHb B YKpaiHi.

[HTEpONEepadenbHICTh. Baxnusoto BUMOTOIO € 3a0€3MeueHHS
1HTEpOIepadebHOCTI MK PI3HUMHU CUCTEMaMU €JIeKTPOHHUX raMaHiliB. Lle o3Hauae,
[0 MacaXUpH MOBUHHI MAaTH MOXJIMBICTh BUKOPUCTOBYBATH OJWH raMaHelb AJis
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OIUIaTH TPOi3[y Ha PI3HUX BUAM TPAHCIOPTY Ta B pI3HUX MicTaxX. SK mpukiaj
BIIPOBA/KEHHSI HA OCHOBI IPOrPaMHOT0 HAI[IOHATLHOTO 3a0e3nedeHHs «/is» Takoro
JOJIATKY.

[Iporpamue 3abe3meueHHss Ta TexHIYHAa miaTpuMka. LBUIKMIT pPO3BUTOK
TEXHOJIOTI BHMAara€ IIOCTIHHOTO OHOBJICHHS TMPOTPAMHOTO 3a0€3MEeYCHHs Ta
3a0e3MeUeHHs TEXHIYHOT MATPUMKH TSI €IIEKTPOHHUX TaMaHIliB. [{e Bkirovae B cede
BUSIBJICHHSI Ta BUIIPABJICHHS MOXJIMBHUX MOMMJIOK Ta 3a0e3nedeHHs Oe3mepediitHol
pOOOTH CHCTEMHU.

[IpuBatHicTh Ta 6e3neka gaHux. 30ip Ta 00poOKa 0OCOOMCTUX AHUX MacaXHUpPIB
BUMAara€ BHCOKOT'O PIBHS 3aXHCTy NMPHUBATHOCTI Ta Oe3neku. [1oTpiOHO po3pobiisaTu
e(heKTUBHI 3aX0JI1 ISl 3aXUCTy OCOOMCTOI 1H(pOopMaIlli KOPUCTYBaUiB €JIEKTPOHHHUX
ramMaHIliB BiJl HECAHKI[IOHOBAHOI'O JIOCTYITY Ta 370BKUBaHb.

JloCTymHICTh cepBiCy Il TYpPUCTIB Ta 1HO3€MHHMX TrocTed. BaxiauBoro
YAaCTUHOIO BIPOBA/KCHHS EJIEKTPOHHUX TaMaHIIB € 3a0e3MEeUeHHS JOCTYIHOCTI
LBOTO CEPBICY JIsi TYpUCTIB Ta 1HO3eMHUX rocteil. Lle moxe Bkimodatn B cebe
MO>KJIMBICTh OIUIATH IPOi3Ay 3a JONOMOTOK MIXXHAPOJAHUX IUIATDKHUX CHCTEM a0o
BUKOPUCTAaHHSA MOBHHUX OIIII Y MOOUIBHHMX JOJIaTKAX.

[{1 acrieKTH BaXKJIMB1 JJIsl YCIHIIIHOTO BIPOBAXKEHHS €JIEKTPOHHUX TaMaHIIIB
JUIsl TIACaKUPChKUX IepeBe3eHb B YKpaiHi. Po3B'si3aHHS LMX MUTaHb JOMOMOXE
3pOOMTH EJIEKTPOHHI IUIATIXKHI CHCTEMHM OUIbII 3pyYHUMH, O€3MEYHUMHU Ta
JIOCTYITHUMH JIJIs1 BCIX KOPUCTYBAYiB.

3aBISKM TOCTYNOBIM MOJEpHI3alii 1 PO3BUTKY I'POMAaJChKOIO TPAHCIOPTY B
VYkpaiHi, O4IKy€ThCS, 110 EJIEKTPOHHI TaMaHIl CTaHyTh BCE OLIbII MOMYJISPHUMHU
cepell MacaXKupiB 1 JOMOMOXKYTh TOKPAIIUTHU SAKICTh TIOCIYT Y I[bOMY CEKTOPI.

YK 376-056.26:656
HPOBJEMMH JOCTYIIHOCTI TPAHCIIOPTHUX CUCTEM JJIA
JIOJIEN 3 IHBAJILJTHICTIO

3arypcbka Ceitiiana MukosaiBHa, K. (u10C. HayK
Kuiscoxuii obnacuutl incmumym nicisOunioMHol 0c8imu nedazo2ivHux Kaopise
e-mail: zagurskasm@ukr.net

Opranizaiis O6'eqnannx Hamiit (OOH) y cdepi ctaoro po3BUTKy Ha Mepiof
n0 2030 poxky HArojomrye Ha Ba)XXJIHMBOCTI 3a0€3MEUEHHS OCTYIMHHX Ta CTIMKUX
TPAHCIOPTHUX CHCTEM ]ISl BCIX TPOMAJISH, BKIIIOYAOYH JIFO/IeH 3 iHBasiaHicTIO [6].
[le o3Hauae mMiABUILEHHS yBaru A0 B3a€MOAIl JIIOJEH 3 MOPYIIEHHSM 3JI0pOB'S
(pi3uuHUX UM TCUXIYHUX) 3 ocoOmcTMH dakTopamMu Ta (aKTopamu JTOBKIJUIA,
BKJIIOYAIOYM HEJOCTYMHICTh TPAHCIOPTY Ta TPOMAJCHKUX OyIiBedb, a TaKOXK
OOMEKEeHY COLIANIbHY MIATPUMKY.

ToMy mpum TpoekTyBaHHI Ta IJIaHyBaHHI TPOMAJCHKOTO TPAHCIIOPTY IyKe
BOKJIMBO BPaxOBYBaTH JOCTYMHICTb Ta CHOCOOM 3aJOBOJICHHS TMOTped YcCiX
MOTEHIIHHUX KOPHUCTYyBauiB. be3 JOCTymMHOr0o TpoMaaChKOro TPAaHCIOPTY JOIU 3
OOMEKEHUMH MOXJIMBOCTSIMU HE 3MOXYTb JIETKO 3aJIMIIUATU CBOI OYJIMHKH 1 OyAyTh
HECTU JOJATKOBI BHUTPAaTH HA JOCTYH JIO OCHOBHHMX TPOMAJICHKUX TMOCIYT 1
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HapaKaTUCS Ha OLIbII BHCOKMH pu3MK i3oismii [2]. JlocTymHui TrpoMaachKuii
TPAHCTIOPT MOXE CIPHUATH CAMOCTIMHOCTI JIFOJIe 3 OOMEKCHUMH MOMKJIMBOCTSIMH,
3a0e3Mevyyroun JOCTyl A0 TPOMAACHKUX MOCIYT Ta 3HAYHHX COINAJIbHUX POJeH y
3pyunuit gns Hux 4ac. [llo6 Oyt gocTymHUMH, JIOAM 3 OOMEXKEHUMH
MOXJIMBOCTAMH MAaiOTh OyTH MOiH(GOPMOBaHI MpPO TMOCIYyTH TPOMAICHKOTO
TPAHCIIOPTY, MaTH JIOCTATHI 3HAHHS Ta MaTU MOXJIMBICTb KOPUCTYBATHUCS MOCIyTaMu
TPOMAJICBKOTO TPAHCHOPTY Ta MaTH MOKJIMBOCTI JO3BOJUTH COOl TMOCIyTH
IPOMAJICHKOT0 TpaHchopTy [4].

Onnak He3Baxarouun Ha npudHATTS Konenmii OOH mpo mpaBa mronen 3
oomexxenumu MoxumBocTaMu (UN-CRDP) [7] Ta 3ycwuis 1mogo MOJETIICHHS
JIOCTYITy Ta BUKOPUCTaHHS I'POMAJICHKOrO TPAHCHOPTY VISl JIOJAeH 3 0OMEKEHUMHU
MOXJIMBOCTSIMH, Oarato (pi3UYHUX Ta COIlaIbHUX Oap'epiB 3anuinaroTbes. [Ipu yomy
MEPENIKOIU JIJIsl BUKOPUCTAHHSI TPOMAJICHKOTO TPAHCIIOPTY JIOJBMHU 3 OOMEKEHUMU
MO>KJIMBOCTSIMH MOKYTh BUHUKHYTH Ha Oy/Ib-sKiil JaHII TPAaHCTIOPTHOTO JIAHITIOKKA.
ToMy BaXJIMBO BpaxOBYBaTH, SIK IHBAJIIIA 3aJUIIAIOTh OYJUHOK Ta JOOUPAIOTHCS 10
3YIIMHKHU YW CTaHIII1, YaC OYIKyBaHHs, HAsABHICTh 1HQOpMALIi PO PO3KIAa, NOCAJIKY,
nepecyBaHHsS y TPAHCIOPTI, BUCAAKY, BUKOPUCTAHHS TPOTyapiB, CTABICHHS BOIIB Ta
IHIIUX TacaxupiB. [ sKmO skack JaHKa BiACyTHS (a00 3HAXOAUTHCA Y
HE3aJI0BUILHOMY CTaH1), JOCB1J BUKOPUCTAHHS T'POMAJICBKOTO TPAaHCIIOPTY, HMIBUALIE
3a Bce, Oyne He3aaoBUIbHUM. Pi3HI mepemkoau Tta GakTopH, MO CHPUSIOTH IBOMY,
MOXXYTh BIUIMHYTH Ha CaMO€(EKTUBHICTh Ta 3aJI0BOJICHICTh BUKOPUCTAHHSIM
IpPOMaJICbKOr0 TPAHCHOPTY cepea Jtoel 3 0OMEXEHUMH MOKIMBOCTSAMU Ta, OTXKE,
Ha TOTOBHICTh KOpUCTYBaTUCS HUM [3].

®di3uuHi Oap'epu, 3 SIKUMU CTUKAIOTHCS JIIOJIA 3 OOMEKEHUMHU MOMJIUBOCTIMHU
Ta JIFOJM TIOXUJIOTO BIKY TPH IMOi3/1111 Ha 3yIMUHKHU a00 CTaHIi 1 Ha3a]l BKIIOYAIOTh:

— BEJIMKI BIJICTaHI XOIbO0H;

— BIJCYTHICTb TPOTYapiB;

— HEPIBHY MIIIOX1AHY MOBEPXHIO;

— BIJICYTHICTh OCBITJICHHS,

— BY3bKi ITpoxo,u Torio [1].

30Kkpema, 100 BiACTaHI MIMIKKM MK OpieHTHpoM 1 3ynuHkoro, OOH BBaxae,
IO JOCTYT JI0 TPOMAJICHKOTO TPAHCIIOPTY BBAXKAETHCS IMiAXOSAIINM, KOJIU 3yIMHHKA
JOCTYITHA B MEKax MIIIOXIJHOI JOCTYMHOCTI B3JOBX BYyJW4YHOI Mepexi B 500 M Bix
KOHTPOJILHOT TOYKH, Takoi SK OyJAMHOK, IIKOJa, poOouye Micile, PUHOK TOIIO [0
CUCTEMH TPOMAJCHKOrO TPAHCIOPTY 3 MAaJOK MPOMYCKHOI CIPOMOYKHICTIO
(mampukian, aBTOOyC, Tpojeitdyc, TpamBail) i 1 KM 10 CHCTEMH 3 BHCOKOIO
IPOIYCKHOIO CIIPOMOYKHICTIO (HAMpHUKIaI, 3aIi3HUL, METpO, mopoMm) [5]. Tlogoposx
70 ab0 BiJ 3yMUHKW/CTAHIII CII PO3YMITH SK HEBII'€MHY YaCTHHY TPAHCIIOPTHOTO
JIAHITIOKKA, Tl 9ac SKOTO MOXYTh BUHUKATH Oap'epu, MO OOMEXYIOTh JOCTYN Ta
BUKOPDHCTaHHA TPOMAJICBKOTO  TPaHCIOPTYy A JIIOAed 3  OOMEKEHHMHU
MOXJIMBOCTAMH. BiAMoBiAHO JAepaBHI OpraHd, BIANOBIJANbHI 3a YNPaBIiHHSA
MICTOM, MTOBHHHI BXKUTHU 3aXO0/IiB, [0O 3pOOUTH MIMIOXiJHE CEPEAOBUIIE TOCTYITHUM
Ui Joed 3 OOMEXKEHHMMH MOXIIMBOCTSIMH, OJHOYAaCHO CKOPOTHBIIM BiJCTaHb
MKW 10 3yMUHKW/CTaHIIi BiAMOBIIHO A0 pekoMmeHaaii OOH.
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VK 656.025.4(100):341 ) }
FOPUIAYHAN CYNPOBLI 3MIMCHEHHS MIDKHAPOTHU M
MEPEBE3EHDL ATPAPHUX BAHTAXKIB

Meannuk BanenTuna IBaniBHa, K.€.H., IOIIEHT,
Oaexkcanap JIMCEeHKO, CTYJAEHT
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmysauus Ykpainu
IBan I'pumyk, cTyaeHr,
Bpoynascvkuii ynieepcumem (Pecnyonixa Ilonvwa, m. Bpoynas)

B cywyacHOoMy 17100a1130BaHOMY CBITI arpapHi BaHTaXi 3aiiMarOTh LIEHTpaJIbHE
MICLIE B MDKHApoJHIA TopriBm. I[locTIMHMIA pPO3BUTOK TEXHOJOTIHA, 3POCTAHHS
YUCEIBHOCTI HACEJEHHS Ta MOMUTY HAa MPOIYKTU XapuyBaHHS CTBOPIOIOTH YHIKAJIbHI
BUKJIMKM [JIsl arpapHOro CEKTOpY. 3 UMMM BUKIMKaMHU IOB'A3aHE 1 HEOOXI1JIHE
e(eKTUBHE Ta IOPUANYHO OOIPYHTOBAHE YIIPABIIHHS MI)XHAPOJHUMU MEPEBE3CHHAMU
arpapHux ToBapiB. Lle ece po3risHe KIF0UOBI aCIIEKTH, a TAKOK BUOKPEMHUTH TOJIOBHI
BUKJIMKH, SIK1 CTOSITh NepPe/] YIaCHUKAMHU LbOTO MPOIIECY.

OmuH 13 KIIOYOBHUX AaCHEKTIB IOPUAMYHOTO CYMPOBOAY MIKHAPOIHUX
nepeBe3eHb arpapHUX BaHTaXIB, 10 NOTpeOye yBaru, — 1€ BU3HAYECHHSI [IPABOBOTO
peKUMY MDKHApPOJHUX TIEPEBE3CHb AarpapHUX BaHTaXiB. BimmoigHo 10
MDKHApOJIHUX TPABOBUX YTOJ, TakWX SK MDKHApOJAHA KOHBEHIlSI 3 TIEPEeBE3CHb
BAaHTAXIB (CMR) Tta  MbkHapogHa  KOHBEHISl  NHpO  TNEPEBE3CHHS
cuibchkorocnogapcbkux ToBapiB (ATP), iCHyIOTh NEBHI MpPaBOBI HOPMH, SAKI
PEryJIol0Th yMOBU Ta OOOB'SI3KM CTOpPIH Yy KOHTEKCTI MEPEBE3CHHS arpapHux
BaHTax1B. OAHAK BapTO 3a3HAYMTH, L0 JEAKl ACHEKTH, TaKl SIK BIUIMB MOTOJHUX
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YMOB Ha SIKICTh TOBapiB IIiJI Yac TPAHCHOPTYBAaHHS, MOXYTh OYTH BaXKJIWB1 JJIS
YYaCHUKIB YTOJM Ta BUMAaraT JOJaTKOBUX IOPUINYHUX Y3TOJKECHb.

Jlpyruii BaXIMBHM acmeKT — 1ie 3a0e3meueHHs] Oe3MeKu Ta SIKOCTI arpapHUX
BaHTXIB TiJ dYac iX TEPEBE3CHHS 4Yepe3 MDKHAPOJHUNA KOPIOH. Y 3B'SI3KYy 3i
CKJIQJHICTIO arpapHUX TOBAapiB Ta IX BJIACTUBOCTSIMHU, TaKUMHU SIK IIBUAKICTH
TICYBaHHS, HEOOXIJHO BCTAHOBIIOBATH UITKI TMpaBWja Ta CTaHAAPTH M iX
nepeBe3eHHs. 30Kpema, I1e MOKe BKJIIOYAaTH BUMOTH JI0 YIMAKOBKH, TEMIIEpaTypHHUX
yMOB 30epiraHHsi, 0OpoOKM Ta TOKyMEHTYBaHHs nepeBe3eHb. KOpuauyHuil acrekt
MOJIATa€ Yy BCTAHOBJICHHI KOHTPAKTHHX YMOB, SIKI BpPaxoOBYIOTh III BHUMOTH Ta
BCTAHOBIIIOIOTH BIJMOBIJATBHICTh 32 MOPYIICHHS! YMOB ITEPEBE3CHHS.

TpeTiit aceKT CTOCYEThCS BUPIMICHHS MOXJIMBHUX CIOPIB Ta KOH(IIKTIB, SIKi
MOXXYTh BUHUKHYTH IIiJl 4aC MDKHApOJHHUX MEpeBe3eHb arpapHux toapiB. Criopu
MOXYTh BHUHHUKATH 3 pPI3HOMAHITHUX MNPUYMH — BIJ 3aTPUMOK Yy JIOCTaBIl 0
NOIIKOJKEHHsI ToBapiB. EQexkTuBHE BperyioBaHHA LUX CIOpPIB  BHUMAarae
KOMIIETEHTHOCTI y IOPHIWYHOMY AaCIEKTI Ta MOKJIMBOCTI IMIBUAKO Ta €(PEKTHUBHO
BPETYJIOBAaTH CYTMEPEUKH 3a JTOTIOMOTOI0 albTEPHATUBHUX METOJIB BPETYIIOBAHHS
cropiB abo cynoBux mpouenyp. Hapeiri, BaXXJIMBUM acleKTOM € pPEryIiOBaHHSA
BIJIMOBIJTHOCTI MDKHAPOJAHUX NEPEBE3€Hb arpapHUX BaHTaXIB MDKHApPOAHUMHU Ta
HalllOHAJIbHUMU CTaHJapTaMyd Ta 3aKOHOJABCTBOM IIOJO0 SKOCTI Ta Oe3mneKu
xapuoBux TmpoaykTiB. lle Bkiaouae B ceOe BIAMOBIAHICTE 3 MIXHAPOJIHUMH
CTaHJapTaMHU 100 SKOCTI Ta OE3MEKU XapuOBUX MPOJYKTIB, TAKUMHU SK CTaHAAPTU
€C abo Codex Alimentarius, a Takox 3a0€3MEUCHHS JOTPUMaHHS HAI[lOHAJIBLHOIO
3aKOHO/IaBCTBA KPaiH, B SIKUX 3A1MCHIOETbCS TPAH3UT a00 MPU3HAYCHHS.

Ha cporoasi icHye MIMpPOKUN CHEKTp HaJaHHS TPAHCIOPTHUX MOCHYT, IO
YMOKJIMBIIIOE TIOBHE 3a0e3MedyeHHs pI3HOMAaHITHHX moTped mroauHu. [IpaBoBuii
3aXUCT — II€ OJIHA 3 HAWHEOOXIAHIMMX cdep y HaJaHHI MOCIAYT Yy IIbOMY CETMEHTI,
ajpke TMPU TOUIKOJKEHHI BaHTaXy YW HOTO BTpaTi, HE BUKOHAHHI 3000B'sI3aHb,
npo0eMu 3 MOJATKIBUAMH TOILO, HA MOMIY MPUXOJUTH CaM€ JIOTOBIp 3 MPABOBOIO
3a0€e3MeUeHHS.

Cnig ocoOnuBY yBary NPUAUIMTH BPETYJIIOBAHHIO MUTaHb BiAMOBIAATBHOCTI
CTOpIH. YKpaiHChKE 3aKOHOJABCTBO Mepeadavae Npe3yMINLil0 BUHU nepeBi3Huka. e
O3HayYae, 110 NEPEBI3HUK HECE BIAMOBIAAIBHICTh 3a BAHTAXK 3 MOMEHTY MPUUHATTA
JUTS TPAHCTIOPTYBAHHSA IO JIOCTaBKU OJIEpP)KyBauy, AKIIO BiH HE JOBEXE, IO BTpaTa,
HEecTaua, MOIIKOIKEHHSI a00 MCyBaHHS BaHTaXy B1IOYJHUCS 3 MPUUYMH HE 3aJICHKHHUX
BiJl IEPEBI3HUKA Ta YCYHEHHS HE 3aJieKalii Bl HOrO, a00 CTaMCs 3 HE HOro BUHHU.
3BiicM MU PO3yMI€MO, IIO 3aMOBHHK MOCIYTH € 3a0e3MeueHuil Ha 3aKOHOJIaBUYOMY
piBHI JepKaBHUMH IHCTUTYTaMH, Kl HOMy TrapaHTyOThb O€3MeKy TPaHCIOPTYBAaHHS,
a00, B 3BOPOTHOMY BHUIIJKy, NPHUTITHEHHS 10 BIAMOBIJAIBHOCTI MPUYCTHUX
Cy0'€KTIB.

locriogapchkuii  KOAEKC — PEryjisTop NpaBa y I raimy3l Ha TepUTOpii
VYkpainu. BapTo 3a3HauuTH, 10 MOXXHA B TEBHIA MIpl OTOTOXHIOBATH TOHSITTS
arpapHi 1 CiJIbCBKOTOCIOAApChKl BaHTaxl. [0 1IbOTO CErMEHTY MOXHa BITHECTH
3€pHO, OBO4Yl, (pyKkTH, O0aBOBHY, JIbOH, POCJIMHHOCTI, IOCIBHI Ta TOCAJKOBI
Marepiaid, J100puBa TOIO. MOXKHA BHU3HAYUTH JIOTICTUYHI OCOOJMBOCTI, SKi
BU3HAYAIOTHCA OCOOJIMBOCTSIMM OpraHizallii MepeBe3eHb CUIbChbKOTOCIOAAPCHKUX
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BaHTaXIB — Pi3Ki CE30HHI KOJMBAHHS iX OOCSTIB; PI3HOMAHITHICTh JOPOXKHIX YMOB;
KOPCTKI BUMOTH JI0 CTPOKIB TEpEBE3€Hb, HAABHICTH APIOHUX HABaHTAXyBaJbHHUX
TOYOK, PO3TALIOBAHMX HA 3HAYHIA TEPHUTOPIi, MPU BITHOCHO HEBEIMKUX KITBKOCTSIX
OpuiiMaTbHUX Ta PO3BAaHTAXKYBAJIbHHX MYyHKTIB. HalinmommpeHimmmu crocobamu
JIOCTAaBKH € aBTOMOOUTbHUM 1 3aT13HUYHHIA.

OTxe, IOpUINYHHUIA CYyNPOBIA MIKHAPOAHUX MEPEBE3CHb arpapHUX BaHTAXIB €
CKJIaJHUM Ta OaratorpaHHUM NIPOIECOM, KUl BUMarae yBaru A0 JeTaled Ta
BpaxyBaHHS pPI3HOMAHITHHUX AacHeKTiB, BKJIOYAIOUYM MPAaBOBI HOPMH, CTaHIApTU
SAKOCTI Ta OE3IEKH, BPETYIIOBaHHS CIOPIB Ta BIAMOBIJHICTh 3 MDKHAPOJIHHUM Ta
HaIllOHAJIBHUM 3aKOHOJABCTBOM. Jluile 3 ypaxXyBaHHSM LIHUX acCIEKTIB MOXKHA
3a0e3reunTy ePeKTUBHE Ta Oe3MeYHe MIXKHAPOTHE TIEPEBE3CHHS arpapHuX TOBapiB.

VJIK 656.06
[IABLIbHO-ITIPABOBUII ACIIEKT MMEPEBE3EHHS
CLIIbCBKOTOCIIOJIAPCHKAX TBAPUH

Cemenasaii Muxaiijio MuxaijioBu4, K.10.H., JTOLICHT

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: Michail1973@ukr.net

VY cucreMi CyCniJIbHOTO BUPOOHUIITBA JIEP>KaBU arpOMPOMUCIOBUN KOMILIEKC
Ma€ BEJIMKUU CIEKTP MpUTaMaHuX Homy (yHKIIIH, 110 MalOTh rajgy3eBi OCOOIMBOCTI.
Omaum 3 Takux BuaiB  fgisuibHOocTi B cuctemi  AIIK € mepeBeseHHs
CUTBCHKOTOCTIOAAPCHKUX TBAPHH.

[Ipu 3a1¥icHeHH1 TaKoi AisUIBHOCTI HEOOXITHO BPaXOBYBaTH MOPAIbHO-CTUYHUHN
aCmeKkT, SKUM BKIIIOYA€ TYMaHHE CTaBJIEHHS JO TBapWH, OCOOJMBOCTI MOOYI0BU
MapuIpyTy, OpraHizaiii0 B3a€MOJIi 3 I1HIIMMHU ACPKaBHUMHM OpraHaMHu, a TaKOX
0arato 1HIIMX OpraHi3aliifHUX 1 UUBUIBHO-TIPABOBUX MUTAHb.

['ymaHHE CTaBJICHHSI IO TBapWUH MOBHHHO OYTH MPHOPETETHOI HOPMOIO Tij
yac 3MIMCHEHHS iX TepPeBe3CHb. TOMY OJHUM 3 BOXJIMBUX 3aBJaHb, 1110 MMOKJIAJCHI Ha
JIepKaBHY CIy»Oy BETepUHAPHOI MEIUIMHU YKpaiHW € 3axXUCT Oiaromomydds
TBapWH MUIAXOM 3a0€3MeUeHHs TyYMaHHOTO CTaBJEHHS 10 HUX MPOTATOM YChOTO
iXHBOTO KUTTS [1].

[IpoGnema 3abesneueHHss A0OpPOOYTYy  CUIBCHKOTOCIIOMAAPCHKUX — TBAapUH
MIEPIIOYEProBO 3’ IBUJIACS HA TIOPSAIKY JEHHOMY HEYPSIOBUX OpraHizaiiii B €Bporri, a
MOTIM 3HAMIIIa CBO€ BIAOOpPaKEHHS HA PIBHI HAI[IOHAIBHOTO 3aKOHOJABCTBA,
nokymentax PE€ ta €C, y ToMy uucii Takux, sk «EBpornelicbka KOHBEHIIS PO
3aXMCT TBAPHUH M1 YaCc MDKHAPOIHUX TIEPEBE3CHbY Ta psany JupexTus.

HupextuBa 98/58/€C BimoOpaxkae B TeEpIIy 4Yepry II'siTh OCHOBHUX CBOOO],
cxBanieHnx Pamoro 3 g00poOyTy cuibecbkorocnogapcbkux TBapuH (Farm Animal
Welfare Council):

- cB0OOTy BiJI TOJIOAY 1 CIIpary;

- cB0OOTY B1Jl JUCKOMQOPTY;

- cB0OOTy BiJ1 00J110, TpaBM ab0 XBOPOOH;

- CB0OO Ty IPUPOIHOT TOBEIIHKY;
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- cB0OOTy BIJI CTpaxy 1 cTpecy.

HupektuBa 91/628/EEC 3arBepanna mpaBuja MEepeBE3CHHS TBAPHH 3 METOIO
YCYHEHHSI TEpelIKOJi TOPTiBii TBapuHaAMHU 1 Oe3mepebiiiHiii poOOTI PHHKOBHUX
MEXaHI3MiB, a TAKOXX 3a0€3MeUeHHS HAJISKHOTO PIBHS 3aXUCTY TBAPUH, 3ATyICHHUX IO
JAHOTO TIPOLECY .

HupektuBa 95/29/EC  BHecma  neski  TONpPaBKWA, HAMpHUKIAA, IPO
BIJIMOBIAANBHICTh TEPEBI3HWKA 32 YMOBH NEPEBE3CHHS TBApPUHM, MPO CKJIAJaHHS
«IUJIaHy MapUIpyTy» JJIsl JOBTUX JIUCTAHIIIN epeBe3eHHs 1 T. 1. [2].

Crnij 3a3HaYUTH, 110 BITUU3HSIHUM 3aKOHOABIIEM 3pO0JICHI TTeBHI KPOKH IIO0
3a0e3MnedeHHs 100po0yTy TBapHH BIATOBIHO IO CTaHIApTIB €BpONU.

A came, BU3HAUYEHO TaKi OCHOBHI NMPUHIIMIIN 3aXUCTY TBAPUH BiJl KOPCTOKOTO
MTOBOJI>KEHHS:

- KOPCTOKE TIOBOJDKEHHS 3 TBapMHAMU € HECYMICHUM 3 BUMOTaMH
MOPAJIBHOCTI Ta TYMaHHOCTI, CIIPUYUHSE MOPAJIbHY KOy JIFO/IMHI;

- 3a0e3MeYeHHs. YMOB JKUTTS TBapWH, SIKI BIAMNOBIAAIOTH iX O10JIOTIYHUM,
BUJIOBUM Ta 1HJUBIAYaJIbHUM OCOOJUBOCTSIM;

Takox 3aKOHOAABEb YHOPMOBYE, IO MPU TPAHCIIOPTYBAHHI TBApHH IMOBHHHI
3a2JI0BOJIBHSITUCS X TOTpeOU B 1K1 Ta BOJII, @ TAKOXK Ma€ OyTH 3a0e3MeYeHU 3aXUCT
B1JI IIKIJJIMBOTO ISl HUX 30BHIIIHBOTO BILIUBY [3].

BoueBunp, 1m0 nmepeBe3eHHs CUIbCHKOTOCIIONAPCHKUX TBAPUH MA€ IUTY HU3KY
0COOJMBOCTEM MO0 oOpraHizamii mepeBe3eHb. I[lo mepmie, 00’ekT mOTpedye
ocoOnMBUX yMOB. Mae OyTH HarojoBaHHWi, HAMOE€HWU, JAOTJISIHYTUM Ta HAa HBOTO
PO3MOBCIOIKYEThCS cepa ranysi BerepuHapHoi meaunau. [lo apyre, BiH noTpedye
JOTPUMAaHHS 0COOJIMBUX HOPM IIOJI0 IIUIBHOCTI po3MileHHs, (hikcallii, 0OMeXeHb 3a
BIKOM, BUJaMHU Ta 0araTo 1HIIOTO.

OO0’€eKT TIEpPEeBE3CHHS TAKOXK MAa€ CBOi OCOOJIMBOCTI OO0 HUBUIBHO-TIPABOBUX
BiTHOCWH. 30KpeMa IMOPYIICHHS MPaBWJI TPAHCIIOPTYBAHHSI BBAKAETHCS KOPCTOKAM
MOBOJ/IP)KEHHSM 3 TBapHMHAMH, @ Y TAKOMY pa3i IpaBO BJIACHOCTI Ta IHILI PEYOBI MpaBa
Ha TBapUH MOXXYTh OyTH MpUIUHEHI [3].

[cHye Oarato miAXOAIB IIOJ0 BH3HAYEHHS KaTeropii JaHOro 00 €KTa
nepeBe3eHb. BIAMOBIAHO 0 MEPIIOro MiIX0Ay TBAPUHU € OCOOJUBHUM 00’ €KTOM Ha
SAKUX TIOLIMPIOETHCA TMPABOBHMA pexuM pedeil. Jpyrid miaxiy BBaXkae TBapHH
0COOJIMBUM 00’ €KTOM LIMBUIBHUX MPAB HA SIKUX HE JOLIJIBHO MOMIMPIOBATH MTPAaBOBUI
pexum peueit. Illomo TpeTrboro KpuTepiro - TBApUHH € CAMOCTIMHUM 00’ €KTOM
IIUBUTHHUX TIPaB. [4]

Biamosinno no cr. 177 LuBinbHOTO KOAEKCY YKpaiHU 00'€KTaMM ITUBUILHUX
mpaB € pedi, rpoir, IiHHI Tanepw, nudpoBi pedi, MaHOBI MpaBa, pPOOOTH Ta
MOCJIYTH, PE3YyJIbTaTH IHTEJIEKTyalbHOI, TBOPYOI MISUIBHOCTI, 1H(OpMaIlis, a TaKoX
1HIII MaTepiaibHi Ta HeMaTepianbHi Ojara [5].

HaBenena Hopma He BIIHOCUTH TBapUH 10 cepH PEryjroBaHHS IUBLILHOTO
npaBa, ajie B ToH xe 4vac, BianoBiaHo cT. 180 [IK Vkpainu TBapuHu € 0COOIMBUM
00’€KTOM IMBUIBHUX MpaB. Ha HUX MOWIMPIOETHCS NMPABOBUNA PEXHUM pedl, KpiMm
BUITAJIKIB, BCTAHOBJICHHX 3aKOHOM.

Ha nam nmormsig nutaHHs TBapyH — K 0COOJMBOTO 00’ €KTY IIMBUIHLHOTO MpaBa
noTpedye riambOKOro HayKOBOTO MOCHIPKEHHSI Ta OOIPYHTYBaHHS 100 BU3HAHHS
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CUIbCHKOTOCTIOAAPChKUX TBApUH — CHEMIaIbHUM 00’ €KTOM mepeBe3eHb. Ha i
IiJICTaBl HEOOXITHO PO3POOUTH €IMHY KOHIICIHIIiIO0 3a0e3MeUeHHs TaKoi MisUIBHOCTI,
gKa BKJIIOYajga OW TIMTAHHSA: BHMOT JI0 CHEI[iaThbHUX TPAHCIOPTHUX 3aco0iB,
BaHTA)KHO-PO3BAHTAKYBAJILHUX MPHUCTPOiB, TOOYAOBH MapIIPyTiB MEPEBE3CHHS SIKA
Ou BigmoBigANMM TOTpeOaM TEPEeBE3CHb, PEKUMY IE€PEBE3CHB, CHEIliaIbHUX HOPM
MPOXO/PKEHHS MHUTHOTO KOHTPOJIIO, KOHTPOJIO BIAMOBINATBHOCTI 3a MOPYIIECHHS
HOPM TIEPEBE3CHHS Ta 1HIIIE.
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GRAIN QUALITY REQUIREMENTS FOR THE EXPORT OF WHEAT
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National University of Life an Environmental Sceince of Ukraine,
opalko@nubip.edu.ua

Grain exports are an important component of Ukraine's economy. Ukraine is an
important player in the international grain market and one of the guarantors of food
security in the world. The countries of the Middle East and North Africa continue to
be the main target markets. A lot of products are also supplied to the European Union
and Asia. In this regard, there is a need to organize competent logistics and deliver
products of proper quality. Grain quality inspection is a mandatory step before the
crop is exported. In a highly competitive international trade environment, the issue of
ensuring the proper level of raw materials is particularly relevant.

Physical, chemical, biological, consumer, and technological characteristics are
considered to determine the suitability of grain. Grain that has matured normally and
has not been exposed to negative external influences has the appropriate shape, color,
size, and other characteristics. Quality is assessed by analyzing the main grain and
grain mass characteristics. We check for pest infestation, moisture content, weight,
and weediness. Also, vitreousness, freshness, absolute weight, good quality,
levelness, and filminess of the grain are determined.

Requirements for the quality of imported grain differ from country to country,
which is reflected in regulations. There are no unified global commodity
classifications for grain. Therefore, when conducting trade operations with grain, it is
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necessary to consider the specifics of the standards in force in both the selling and
buying countries, as well as the main quality indicators and methods for their
determination.

There is no general standardization of grain requirements. However, there are
three important parameters by which wheat is evaluated worldwide:

- Protein content. The normal range is 11-17%, and going beyond that
negatively affects the quality of bread. Protein is closely related to gluten, and if the
content of the former increases by 50%, the concentration of gluten increases by
75%. Protein is affected by fertilizers and pest control products.

- Falling number. The activity of alpha-amylase determines the degree of grain
damage and its tendency to germinate. For wheat, the optimal value is 200-250
seconds. In the field, the activity of alpha-amylase is affected by intense rains.

- The nature of the grain (natural weight). When assessing this parameter, the
size and density of the grain, the condition of its surface, the degree of filling, and the
mass fraction of moisture are taken into account. The norm of natural weight is 750
g/l, the lower threshold is 710 g/I.

Another indicator that is taken into account when exporting to some countries
is the strength of flour - the baking qualities of the dough (viscosity, elasticity, ability
to absorb moisture). In Ukraine, this parameter has been replaced by three criteria:
gluten quality, gluten content, and deformation index.

Before being shipped for export, grain must be thoroughly checked for pests,
regardless of the batch class. Otherwise, insect extermination measures are carried
out at the port or during transportation. Situations when an infestation is detected at
the destination end in the loss of the contract. The best solution is to treat the crop
before it is shipped to the port. For this purpose, nebulization is used - insecticide
treatment during loading or unloading of grain from the storage facility.

Different countries around the world have different indicators, quality
standards, and standardization systems for classifying grain. In Europe, the EU
Regulations adopted by the European Commission are used. The countries of the
European Union have their regulations, directives, and technical specifications for
agricultural products.

The EU rules specify biochemical quality indicators and the permissible level
of impurities. These limit values divide all grain lots into two groups - food and feed
grain, and there is no other classification. In terms of quality parameters, France's
requirements for milling wheat are considered to be the highest in Europe:

- Nature - not less than 760 g/I;

- Moisture content - up to 15%;

- The share of damaged grains - up to 4%;

- The share of germinated grains - up to 2%;

- Protein content - from 10.5%:;

- Falling number - within 200 seconds.

It should be noted that these standards may vary within the EU.

Deviations in at least one parameter automatically transfer the batch to the
category of fodder products. This encourages Ukrainian farmers to raise the
requirements for export products. The main function of all domestic state standards is
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to encourage the production of higher-quality grain that would be valued on the world
market. To this end, grain grading criteria are established. The price of grain on the
market increases in line with the higher grade. To increase the volume of first-grade
wheat (currently dominated by second-grade wheat), Ukrainian farmers need to
comply with quality and purity standards for export batches.

Laboratory assessment of grain quality is carried out when the grain is loaded
and when it is unloaded. Foreign importers recognize the results of laboratories that
have been internationally certified by the requirements of GAFTA, ICUMSA,
FOSFA, or other organizations.

Food wheat is in increasing demand in the domestic and international markets.
Therefore, when growing wheat, it is important to increase not only its yield but also
the quality indicators that determine its technological, milling, and baking properties
and its market value.
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Introduction. Oil and gas exploration requires precise underlying structure
imaging to locate possible reserves. The intricacy of subsurface structures, such as
uneven surfaces, variable velocities, and steeply dipping structures, presents
considerable problems to classic seismic imaging approaches. In recent years,
inversion-based imaging technologies have become popular in overcoming these
problems and improving imaging quality.

In response to these obstacles, a paradigm change has occurred in recent years,
with the widespread use of inversion-based imaging methods. Unlike conventional
methods, which depend exclusively on seismic data collecting and processing,
inversion-based approaches use advanced mathematical algorithms to repeatedly
develop subsurface models that best suit the observed seismic data. Inversion-based
Imaging approaches provide a solid solution to the complexity of subsurface imaging
by repeatedly modifying model parameters to reduce the discrepancy between
expected and actual seismic responses.
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This change to inversion-based imaging marks a significant leap in seismic
research, allowing geoscientists and exploration professionals to acquire better and
more accurate renderings of underlying structures. Inversion-based approaches excel
at resolving delicate details that would otherwise be masked by noise or distortion in
typical seismic pictures.

As the need for energy resources grows and exploration companies venture
into more complex areas, the necessity of precise and dependable subsurface imaging
cannot be stressed. Inversion-based imaging technologies are at the vanguard of this
effort, providing a viable path to realizing the entirety of oil and gas reservoirs
concealed under the Earth's surface [2,4,6].

Attenuation-Compensated Imaging: Attenuation-compensated imaging is an
essential field of research in seismic imaging, particularly in areas with significant
attenuation levels, such as salt domes. Attenuation is the loss of seismic wave energy
as it travels into the subsurface, resulting in lower amplitude and distorted pictures.
Traditional imaging methods frequently ignore attenuation effects, resulting in
erroneous subsurface pictures. Attenuation-compensated imaging seeks to adjust for
these effects to increase seismic picture quality and accuracy. The attenuation of
seismic waves can be described by the exponential decay of wave energy with
distance, commonly represented by the attenuation coefficient,a. The attenuation-
compensated seismic wave equation can be expressed as:

(0%u/0t?) — c?V?u — 2a(0u/ot) = 0 (1)
where u is the wavefield, ¢ is time, c is the seismic wave velocity,V7? is the
Laplacian operator, and « is the attenuation coefficient.

One method for attenuation compensation is to apply a correction term to
seismic data using an attenuation model. The attenuation model may be calculated
using either the seismic data or independent measures. The rectified seismic data may
then create more precise subsurface pictures [2].

Overall, attenuation-compensated imaging is a promising field of study with
the potential to dramatically enhance the quality and accuracy of seismic pictures,
especially in challenging geological contexts.

Anisotropic Imaging: Anisotropic imaging is a significant improvement in
seismic imaging that considers the directional features of underlying rocks .
Anisotropy in geology refers to the direction-dependent fluctuation of attributes such
as seismic wave velocity. This fluctuation may occur due to rock layer alignment or
cracks, which can have a significant impact on seismic wave propagation. The
anisotropic behavior of rocks is often described using a stiffness tensor, which
characterizes the elastic properties of the material in different directions. In
anisotropic media, the seismic wave equation becomes more complex and is typically
represented as:

p(0%u/ot*) =V - (C:Vu) (2)
where p is the density of the rock, u is the displacement vector of the seismic
wave, C is the stiffness tensor, and V represents the gradient operator.

Anisotropic imaging attempts to correctly account for the effects of anisotropy
on seismic wave propagation to improve the quality of seismic pictures. One method
Is to utilize an anisotropic velocity model in seismic imaging techniques like
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Kirchhoff migration or reverse time migration to simulate seismic wave behavior in
the subsurface better [2].

Overall, anisotropic imaging is a useful technique for increasing the accuracy
of seismic pictures, especially in locations with complicated geology. More research
IS needed to provide more efficient and precise ways for predicting anisotropic
parameters and incorporating them into seismic imaging algorithms [2].

Imaging with Surface Topography: Imaging using surface topography is an
essential feature of seismic imaging, especially in complicated terrain. Traditional
seismic imaging assumes a level or slightly undulating surface, which might lead to
mistakes in the image. However, many attraction sites, such as hilly regions or steep
cliffs and valleys, have challenging surface topography.

To accommodate this complexity, specific imaging techniques have been
created. These approaches are intended to precisely predict the surface topography
and its influence on seismic wave propagation. One way is to employ ray imaging
technologies, which may be tailored to complicated near-surface circumstances.
These approaches can directly perform wavefield continuation and migration imaging
on undulating surfaces [2]. The finite-difference technique (FDM), finite-element
method (FEM), pseudo-spectral method (PSM), spectral-element method (SEM), and
grid method (GM) have all been used to create wavefield continuation operators for
topographic wavefields. FDMs are widely utilized because of their resilience, high
computational efficiency, low memory storage needs, and ease of implementation.

Overall, imaging with surface topography is a significant step forward in
seismic imaging, allowing for more precise imaging of subsurface structures in
locations with complex surface characteristics [2, 5].

Elastic Multi-Component Imaging: Elastic multi-component imaging offers
a considerable step forward in seismic investigation, providing a complete knowledge
of underlying geology and fluid reservoirs. Unlike standard seismic imaging
methods, which only look at acoustic waves, elastic imaging looks at compressional
(P-wave) and shear (S-wave) wavefields, offering richer and more comprehensive
information about underlying features. This method seeks to precisely assess the
elastic characteristics of subsurface formations, including velocity, density, and
anisotropy [6].

By examining both P- and S-wave data, this method provides more precise and
more accurate insights into rock composition, fluid content, and structural
complexity. This approach generally entails collecting seismic data using multi-
component sensors capable of recording both P-wave and S-wave signals. The
captured data is then processed using powerful imaging algorithms incorporating
elastic wave propagation principles while accounting for wave mode conversion and
attenuation effects. Elastic multi-component imaging is necessary because it
improves reservoir characterization and hydrocarbon exploration success rates. This
approach allows geoscientists and engineers to make educated judgments about
drilling sites and reservoir development plans by precisely outlining lithological
boundaries, detecting fluid anomalies, and identifying structural characteristics [1, 2, 6].

Geological Target-Oriented Imaging: Geological target-oriented imaging
methods focus on imaging local targets of interest, such as specific reservoirs or fault
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zones. These methods can improve imaging efficiency by optimizing the imaging
process for specific geological features. This method aims to produce comprehensive
and accurate depictions of subsurface features, allowing geoscientists and exploration
professionals to identify possible resource reserves precisely. This strategy uses
modern imaging technology and analytical tools to identify tiny geological
fingerprints and anomalies linked with lucrative subsurface assets [1- 3].

The methodology combines multiple geophysical, geological, and geochemical
data sets with modern imaging algorithms and interpretation tools. These techniques
provide high-resolution photographs and models of the subsurface, exposing primary
geological targets and their spatial distribution. The value of geological target-
oriented imaging stems from its capacity to improve exploration efforts, reduce
drilling risks, and increase resource extraction efficiency. Exploration teams may
make better judgments about resource productivity, reservoir characterization, and
development plans if geological targets are adequately defined.

The advantages of this method go beyond exploration, including resource
management, environmental stewardship, and economic sustainability. Geological
target-oriented imaging aids in the responsible and effective use of subsurface
resources, ensuring their long-term sustainability and worth [2, 4].

Conclusion. The problems caused by attenuation in seismic waves are
addressed by attenuation-compensated imaging, especially in regions with high
attenuation levels, such as salt domes. Anisotropic imaging provides a more accurate
representation of subsurface structures by taking into account the directional
properties of rocks. Surface topography imaging takes into consideration intricate
surface characteristics, guaranteeing accurate imaging in difficult environments.
Elastic multi-component imaging analyzes both P-wave and S-wave data to provide a
thorough picture of underlying geology. By concentrating on certain areas of interest,
geological target-oriented imaging improves the effectiveness of resource
exploitation and exploration.

Notwithstanding these developments, problems persist, including precise
geological target estimation, stiffness tensors, and attenuation model estimation.
There are also continuous issues with noise sensitivity, wavelet dependence,
migration velocity, and processing efficiency. In order to overcome these obstacles
and fully utilize the promise of these imaging technologies, more study and
development are required [4, 6]. Seismic imaging, in general, is still developing and
offers important insights into subsurface structures that are essential for the discovery
and production of oil and gas resources. Exploration experts may decrease drilling
risks, improve resource extraction efficiency, and make better decisions by utilizing
these cutting-edge imaging technology. This will ultimately help to ensure the
sustainable development of energy resources.
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Solar energy has emerged as a monumental innovation in our ever-evolving
technological landscape, this technology even affects the day to day lives of humans.
Large amounts of scientific investigation have gone into the topic of renewable
energy, many researchers are devoting tremendous efforts into discovering new
answers. The Earth provides a wealth of natural energy resources around the world,
each with its own set of possibilities for human use. Wind energy (the utilization of
wind turbines), biomass (direct combustion to create electricity), geothermal energy
(from heat of the earth’s core), and hydropower (usually a mill process) are only a
few of the rich resources. Solar energy has seen a huge boom in popularity in recent
times. Solar panels now support homes in many different locations on earth. This
paper takes the reader through a detailed dive into the history of solar technology, its
evolution over time, its use in civilization, and its use in space for propulsion and
exploration. The scientific study of solar energy may be traced back to the pioneering
work of Edmond Becquerel, a French physicist who set out in 1839 to uncover the
inner workings of the sun spectrum, electricity, magnetism, and optics. His relentless
effort resulted in the discovery of the photovoltaic effect, a phenomenon in which
light exposure causes the formation of voltage or electric current. This achievement
paved the way for further solar technological advancements, bringing in a renewable
energy revolution [1]. As the nineteenth century proceeded, practical applications for
solar energy began to emerge. Skip ahead to the 1950s, a time of significant
technological advancement, when inventors at Bell Laboratories, led by geniuses like
Daryl Chapin, Calvin Fuller, and Gerald Pearson, went on a groundbreaking path.
They broke away from traditional selenium cells and pioneered the invention of
silicon solar cells. Silicon, with its better conductivity and efficiency, emerged as the
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material of choice, ushering in a new age of solar cell development. The introduction
of silicon cells established a quantum leap in the quest to convert solar energy into
electricity, promising improved efficiency as well as scalability [2]. Despite great
advancements, economic obstacles continued to impede solar energy
democratization. Because of the high cost of silicon solar cells, this innovative
technology remained out of reach for most. Under the circumstances of the United
States' 1970s energy crisis, the need for alternate energy sources became increasingly
clear. This turning point moment sparked a fresh focus on solar energy research and
development, driving innovation and technological discoveries targeted at breaking
down barriers to more widespread implementation. The stage was set for a historical
change, with solar energy emerging as a cornerstone of the global energy transition,
propelled by persistent innovation and technical improvement [3]. The "Solar Energy
Research, Development, and Demonstration Act of 1974" was established by
Congress due to the growing need and necessity for sustainable energy choices, with
the explicit goal of "making solar viable and affordable and marketing it to the
public." The federal government of the United States has increased its efforts over
time to encourage people to invest in solar solutions by providing incentives to those
who do so. According to the Solar Energy Industries Association, solar energy has
grown at an average annual growth rate of 50% over the last ten years in the United
States. The Solar Investment Tax Credit, which was enacted in 2006, plays a part in
this sudden increase [4]. Getting solar installed on a home has become a lot more
affordable in recent years, Installation costs have decreased by more than 70% in the
last decade, which drives more people to try out the technology. In the field of solar
invention, researchers and inventors are currently focusing on developing solar
conducting devices that not only absorb energy efficiently but also improve the visual
appeal of their surroundings. SolarCity, a Fremont, California-based startup, made a
big improvement in this regard when it released the "Photovoltaic Roof Tile."
Developed on June 26, 2018, this unique method effortlessly integrates solar panels
into roof tiling, providing a more visually appealing alternative to typical solar
installations [5]. These rooftop-like solar panels fit in with existing roofing
components, providing a more aesthetically attractive experience for pedestrians,
further increasing the adoption of solar energy.

Tesla announced the Solar Roof in 2016, a groundbreaking product made up of
solar tiles that look like standard roofing materials such as slate or terracotta. These
solar tiles integrate naturally into home and business settings, providing a visually
appealing alternative to traditional solar panels. In a similar manner, Sistine Solar, a
pioneering business in solar aesthetics, introduced their own work [6]. Sistine Solar,
established in 2013, engineered Solar Skin, a cutting-edge system which allows solar
panels to fit effortlessly with their surroundings. They blend in with their
surroundings by taking on the look of rooftops or other elements of a structure [5].
This unique technology uses a patented printing process to put personalized designs
or patterns to solar panels, permitting them to blend effortlessly into the aesthetically
pleasing appearance of existing structures. Tesla and Sistine Solar have played
critical roles in progressing solar energy adoption while also improving the visual
appeal of renewable energy installations.
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Figure 1. Tesla
Solar sail propulsion is based on advanced mathematical theory, allowing for
accurate navigation and control. The proposed theory is based on core astrophysical
concepts, such as Kepler's equations of planetary motion, which provide important
insights into the path and orbit of solar sail-powered spacecraft. Kepler's concepts
play an important role in determining the trajectory of solar sail-propelled probes,
which have to navigate the expanse of space with extreme accuracy. Understanding
how planets move and interact inside the gravitational field of the sun enables
scientists and engineers to forecast the motion of spacecraft equipped with solar sails,
setting trajectories that optimize efficiency and maximize mission success. The
physical interaction of sunlight with the sail's surface is extremely important for its
functionality [7]. This interaction is governed by a fundamental equation that
specifies the force applied to the sail by the incoming light particles. The equation
F=ctP, 1)
where (F) represents the force exerted on the sail, (P) signifies the momentum
of the incident light particles, c is the speed of light, and t is the time of the
interaction, encapsulates the essence of solar sail propulsion. In addition to the
fundamental equation governing solar sail propulsion, several additional factors are at
play. The sail's area and intensity of sunlight have a major effect on its propulsion.
This technological advance allows spacecraft outfitted with solar sails to reach higher
speeds and travel longer distances in space. Solar sails raise general efficiency in the
sense that they do not rely on traditional fuel systems. Solar sails are supplied with
energy directly by sunlight, making them perfect for long-duration journeys to distant
locations [7]. This is commonly considered when comparing solar sails to
conventional systems that are reliant on fuel reserves which in space are limited.
Solar sails provide a more flexible and cost-effective mean of propulsion for a
slew of space mission types, one could involve space probes that are able to reach far
away locations and carry out the surveying of asteroids and comets Solar sails bring
us one step closer to achieving our goal of exploring the far reaches of the universe
and unraveling the mysteries of our galactic neighbors with every mission. The
capacity to accelerate continuously without the use of onboard empowers solar sail-
powered probes to go long distances at great speeds, opening new avenues for
scientific study and discovery. Several firms and research organizations are leading
the development and enhancement of solar sail technologies for space travel. One
agency is the Japan Aerospace Exploration Agency (JAXA), this agency has done
extensive and notable research and trials with solar sail propulsion [8]. JAXA's
IKAROS (Interplanetary Kite-craft Accelerated by Radiation of the Sun) mission
made an effort to demonstrate solar sail propulsion in interplanetary space, this in
turn brought public attention the potential use of this technology in future endeavors.
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IKAROS (launched in 2010) was the first successful solar sail propulsion
experiment. IKAROS was able to propel the spacecraft through space using solar
thrust, 14-meter-square solar sails on each side produced this thrust [8]. A new
generation of scientists and engineers is greatly inspired by the efforts of this
organization to investigate and comprehend the possibilities of solar sail propulsion
in space. This experiment demonstrated that solar sail propulsion is a very practical
choice for upcoming space missions. By employing the constant thrust generated by
sunlight, JAXA's solar sail missions have enabled spacecraft to travel v great
distances at incomparable speeds and efficiency. Apart from contributing to the
IKAROS mission, JAXA has been analyzing the prospective uses of solar sail
technology for future space missions. Their continuous research and development
efforts are centered on improving the performance and capabilities of solar sail-
driven spacecraft, with an ultimate objective of their technology and
findings permitting ambitious trips to distant worlds and understanding the
undiscovered secrets of the cosmos [8].

NASA and SpaceX are arguably the biggest contributors in the space
exploration industry. These based companies understand how big this solar sail
concept can really be for humanity and have started to implement its use into their
respective spacecraft designs. Both organizations have mapped out significant
objectives that will use solar sails' distinctive capabilities to launch their missions to
new levels and reveal unseen findings. NASA’s Near-Earth Asteroid Scout (NEA
Scout) project illustrates the agency's dedication to developing solar sail technologies
for space exploration. The NEA Scout seeks to examine near-Earth asteroids with
unparalleled precision and efficiency. The spaceship is driven by a solar sail, utilizing
the constant momentum generated by sunlight to propel itself through space and
connect with its target asteroids [9]. NEA Scout's solar sail propulsion serves as a
cost-effective and sustainable means to investigate near-Earth objects, laying the
groundwork for future asteroid exploration missions.

As part of a senior project taking place in 2024, a group will be utilizing solar
sails as part of their design concept for an Al driven space probe. The N-Rascal
competition requests a conceptual innovation of a fully autonomous space probe.
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Figure 2. Below, a diagram is visible.
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Our group chose to implement solar sails into the design of this probe. This
was decided on due to the consideration of the extremely long journey that the probe
would be tasked with undertaking. It is best practice in these sorts of projects to place
efficiency and renewability high on the priority list. Similar to a sail on a sailboat, the
solar sail implemented into the design of our probe is retractable and can be stored for
future use. Sails undergoing this process enlarge from 1m to 5m. This is important in
the design concept as it will preserve the life of the sail, limiting its exposure to the
environment and space debris within its trajectory.

The travel capabilities of the JAXA probe, similar to our own, are greatly improved
by the combination of solar sail technology and ion thrusters. [8] lon thrusters provide
additional, focused propulsion, enabling spacecraft to modify their trajectories and
maneuver more precisely in space, while solar sails utilize the constant thrust supplied by
sunshine, providing a beautifully orchestrated relationship between the sail and the ion
thruster. lon thrusters produce propulsion by using electrically charged particles, called
ions. These thrusters can propel spacecraft more efficiently than traditional chemical
propulsion systems alone, allowing them to go farther and attain higher velocities through
the rapid expulsion of these ions[10]. Ideally, our group wants the spacecraft to be able to
execute intricate maneuvers and maintain its trajectory with previously unheard-of
precision thanks to the combination of solar sail propulsion and ion engines. lon thrusters
also have the additional advantage of being able to run continuously for long stretches of
time, which makes them perfect for lengthy trips to far-off celestial bodies. Spacecraft like
IKAROS [8] can traverse through space with more freedom and toughness by combining
ion engines with solar sail propulsion to overcome the obstacles posed by interplanetary
debris and gravitational forces. We hope to achieve this outcome with our design.

Solar sails truly are a groundbreaking technology and as time goes on more and
more research and innovation is being done regarding the usability, efficiency, and
scalability of solar sails in space missions and exploration. Companies like SpaceX
drive innovation in the field of space exploration everyday through various
experiments and missions. Humanity understands that in order to expand we must
become able to traverse the cosmos without solely relying on fuel. One hopes that
soon more development will be made in the solar sails reach across the solar system
through persistent analysis and execution of mission objectives.
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AHami3 JiTepaTypHUX JDKEpenl CBIIYUTh MpPO Te, MO0 €(PEeKTUBHICTh €
CHIBBIIHOLIEHHSIM MDK Pe3yJbTaTaMH BUPOOHUYO-TOCHONAPCHKOI  AISUIBHOCTI
CaMOCTIMHOTrO Ccy0’€KTa 1 BHKOPUCTAHMMM IS OJEpKaHHS LHUX pe3yJIbTaTiB
MaTepiaJIbHUMH, TPYJAOBHUMH 1 ¢iHaHcoBuMH 3aTpatamu [2]. Tlornsau BYeHHMX Ha
BHU3HAYECHHS KaTeropii «e(peKTUBHICTHY HaBeACH1 y Tabmui 1.

Tabauug 1 — BusHayeHHsI NOHATTH «e()eKTHBHICTH)»

ABTOp BusnaueHHs

bazunesuu B. J1. EdexTuBHICTH — 1€ €KOHOMIYHA KaTeropis, 1o BigoOpaxkae
CHIBBIJHOIIEHHS MK OJEP)KaHUMM pe3ysIbTaTaMU 1 BUTPAYCeHUMHU Ha
1X IOCSITHEHHS pecypcamMu

Jx. baek EdexTuBHICTh — JOCATHEHHS OYIb-SKUX BHU3HAUEHUX DPE3YyJIbTaTIB 3
MIHIMQJIBHO MOXJIMBUMHU BUTpATAMU

Hycinos B. ., Typuno | EbQexkTuBHICTb € pe3yibTaTUBHICTh, TOOTO pe3yabTaT isIbHOCTI

A. M., Temuenko A. T (edexT), KM OnEpPKYE CYCHUIBCTBO, MIANPHUEMCTBO Ha OJMHHUIIIO
BUKOPUCTAHUX (UM 3aCTOCOBAHUX) PECYPCIB
Paiiz0epr b. A. EdextuBHicTh — BiAHOCHUI e(deKT, pe3ylbTaTUBHICTH IPOIIECY,

orepaii, MPOEKTy, IO BHM3HAYAETHCS SK BIIHOIIEHHS €QeKTy,
pe3yJIbTaTy 10 BUTPAT, 10 00YMOBHIIM HOTrO OTpUMaHHS

PosrnsuyTi y Tabnumi 1 ToymMadeHHS MOHSATTS €(EKTHBHOCTI 3BOJAATHCS [0
TOTO, M0 €(HEKTUBHICTh € BIAHOCHUM TOKa3HUKOM, ITI0 BiJI0Opa)kae CITiBBIIHOIICHHS
pe3yabTaTIB IO BUTPAT, TIOB’ I3aHUX 3 JOCATHCHHSM IIMX PE3yJIBTATIB.

[Tponykiriero TPaHCIOPTHOI CHCTEMH € TPAHCIIOPTYBAaHHS BAaHTAXIB, TOMY
Iy>)K€ BAXJIMBO TMPUILIUTA Oarato yBarm camMe Ha IMpoIeC opraHizaii Takoro
NEepeBe3eHHs, N[00 CKOPOTHM Yac Ta BUTPATH HA OpraHi3aiiio Ta OO0CIyroByBaHHS
NEepPEeBE3CHHs, Ha BHUOIp THUIy TPAHCHOPTHUX 3ac001B, BU3HAYEHHS palllOHATbHUX

17 HaykoBul KepiBHUK — 3arypcbkuii Oner Mukonaiosud 1.e.H., mpodeco
y Yy )
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MapuIpyTiB AOCTAaBKH, CHUIbHE IJIAHYBAHHS TPAHCHOPTHOTO MPOLECY 31 CKIAACHKUM
1 BUpOOHUYUM.

OaHuM 13 OCHOBHUX IUISIXIB TMiJBUIICHHS €(EKTUBHOCTI TPAHCHIOPTHHUX
IPOILIECIB € - YNPOBAKEHHS aBTOMATH30BAHMX CHUCTEM YIIPABIIHHSA TPAHCIOPTOM
[3]. [IpaBmiIbHO HaNAro KCHE YIPABIIHHS 3aBXKIH OyJI0 OJHUAM i3 HaHBaKIIMBIIIHX
dakTopiB y pobOoti opranizaiiii. ChOromHi MPAKTHYHO HEMOXKIMBO 3a0€3MEUUTH
HEOOX1IHYy CHOXXHUBAa4aMH SIKICTh OOCITYrOBYBaHHS 1 €(DEKTHBHICTh TPAHCHOPTHHX
ormepatiid 0e3 3acTocyBaHHsI MPOTpaMHUX KoMIuiekciB. Came 3aBasiku po3BUTKY IT-
TEXHOJIOT1M, 10 3a0e3MeYniIn aBTOMAaTH3allll0 TUIIOBUX OMNEpalliii B TPaHCHOPTHUX
mpoIiecax, BAA€ThCS MIABUIIUTU SKICTh JIOTICTUKH, SIKa CTajla OJTHIEI0 3 JIOMIHYHOUYHX
CKJIQJIOBUX TP Opranizallii TpPaHCIOPTHUX MOCIYT.

Sxkiio neperTy 10 TeXHIYHOTO OOKY MUTaHHS, TO, MO CYTI, BCE, IO MOTPIOHO
JUIs  aBTOMaTtu3ailii BBeACHHS 1HQopmalii — 11 Ccremniagi3oBaHe IpOorpaMmHe
3a0€e3Me4eHHs], TOOTO CUCTEMa MTOTOKOBOTO BBEJEHHS JOKYMEHTIB 1 JaHUX.

HemocraTHiii  pO3BUTOK  JIOTICTUYHMX  MPOTPECHBHUX  TPaHCIOPTHO-
TEXHOJIOTIYHUX CHUCTEM II€pEBE3€Hb MPUBOAUTH 1O 30UIBIICHHS TPAHCIOPTHUX
BUTpAT, OTKe, 10 BTpaTH pUHKY [1]. Tomy JOTiCTHMHMM KOMIIaHiSIM TOTPiOHO
OPUAUIATA TIJBUILEHY YBary pIIIEHHIO MHTAaHb [0 OpraHizamii i KepyBaHHIO
aBTOMOOUTFHUMM TEPEBE3CHHSAMU. 31 3MEHIICHHSIM COO0IBapTOCTI MOCIYyr Ha
OpraHi3alil0 Ta KOHTPOJIb MEPEBE3CHHSI 3pOCTa€ MPUOYTOK, 10 W MOTPIOHO st
e(heKTUBHOI poOOTH OpraHizariii.
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PI3HOMAHITHICTh TOKAa3HUKIB, SIKI BIUIMBAIOTh Ha IIeW Mpollec, Takl SK MOMUT Ha
MIEPEBE3CHHS, IUIATOCIIPOMOXKHICTh HACEIICHHS, COIlaJbHO-CKOHOMIYHHI CTaH
KpaiHd, TaCaXMPOMOTIK Ta IMAaCaKUPOOOIT, YCKIAAHIOE MPUUHATTS ONTHMATbHUX
pimedb. OCKITBKH JKEpeIaMd WX TIOKa3HHWKIB € COINOJIOTIYHI ONMHWTYBAaHHS Ta
HAOYHI METOIM JOCIIKCHHSI, SIKI MOXKYTh MICTUTH TOXWUOKY, JJIS BHUPIMICHHS ITI€l
po0eMu 3acTOCYIOTh MeToT MonTe-Kapiio

Meronx MonTte-Kapno mosnsrae y BUKOPHUCTaHHI MaTEMaTHYHOI MOJEN, sSKa
BKJIIOYA€ T€HEPaTOP BUIAJIKOBUX BeIMYUH. MoJiesb 00UUCTIOETHCS BEJIUKY KUTBKICTD
paziB, 1 Ha OCHOBI OTPUMaHUX JAHUX BHU3HAYAIOTHCS WMOBIPHICHI XapaKTEPHUCTUKHU
PO3MIISIHYTOTO Mporecy.. Lle mo3Bosisie 3po0UTH OUIBII TOYHI MPOTHO3HM Ta MPUUHSITH
oOrpyHnToBaHi pimeHHs. [IoOyaoBa nepeBa pillieHb TaKOX J0MOMAarae CTpyKTypyBaTu
npoOjieMy Ta BUIUIUTHA KJIOYOBI MOMEHTH, JI€ HEOOXITHO MpUHAMATH PIIICHHS 3
BCTaHOBJICHOIO WMOBIPHICTIO.

3acToCyBaHHSI I[MX METOJIB Ha TMOYATKOBIA CTajii pPO3POOKH MPOEKTY
JIO3BOJIUTh MIANPUEMCTBAM Yy Taly3l aBTOOYCHUX MaCaXUPChKUX IEPEBE3CHBb
ONTUMI3yBaTHU BUTPATH Ta €()EKTUBHO BCTAHOBUTHU KIIBKICTh TPAHCIOPTHUX 3aC001B
Ha MapipyTi. B pe3yapTari, BOHH 3MOXXYTh JOCATTH ONTUMAJIBHOTO CI1BBIIHOIIICHHS
MK 0OcsSroM poOOTH Ta BHUTpaTaMM, IO JO03BOJUTH IMAINPHUEMCTBY IIpalfOBaTH
edexTuBHO. JlOCHIDKEHHS CKIQAA€ThCs 3 TOCIIIOBHUX €TamiB, HaBEACHUX ¥
BIJIIOBITHOMY MOPSIAKY Ha PUCYHKY 1.
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Puc. 1 OcHOBHI eTany NPUITHATTS PillieHHS NPU BUKOPUCTAHHI METO1Y
JAepeBa pilleHb

Ha miacraBi nociimpkeHHs Bij corfiosnoriyHoi kommanii "Gradus" Oyio
BCTAHOBJIEHO, 1110 UMOBIPHICTh CHpUITIMBOro cTtany Ha 2023 pik cknanae 47%, cran
06e3 3miH - 28%, a HecnpusTAMBOrO cTaHy - 25%. VYpaxoBywoud mNOXHOKY
CTATUCTUYHUX AaHUX Yy po3Mipl 5,5% Ta MOXUOKY COIIOJOTIYHOTO JOCIIIKCHHS Y
po3mipi 3,5%, MokHA 3pOOMTH BUCHOBOK, 110 MMOBIPHICTH CHPHUSATIUBOIO CTaHY
3HaXOJUThCs y niama3oHi Big 43 mo 51%, crany Oe3 3miH - Bix 25 no 31%, a
HECHPUATINBOTO CTany - Bia 23 1o 27%.

Ha ocHOBI pgiama3oHy WMOBIpHOCTEH BKa3aHUX BHUIE OYJO0 TMPOBEICHO
JOCTIPKEHHsT 3a jJonomoroo Mmerona Mounrte-Kapno, B sikomy Oysio 3reHepoBaHO
1000 Bapiariii HacTaHHA MO Yy BIANOBIJHUX CTaHAX EKOHOMIKM Ta OTPUMaHO
pe3yNbTaT peHTa0eNbHOCTI Il HAWKPAIIoro BapiaHTy.
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Puc.3 PesyabTar 3acrocyBanns Mmeroay Monre-KapJiio npu onrumizanii

ATII

Takuit miaxia Ajis onTUMizallii MiANpUEMCTBA 3a JIOMIOMOIo0 MeToay MoHTe-
pobotu
aBrorpaHcnioptHoro mignpueMctBa (ATII) y pi3HUX cueHapisx. 3a JOMOMOTOIO
KOMII'IOTEpHUX TporpaM, Takux sk Excel, mMu MoxxeMo iMITyBaTH MO/JIENb,
3MIHIOIOYH, Pi3HI MapaMeTpH, SKi BIUIMBAIOTH Ha HOTO POOOTY, Taki SK KIUTBKICThH

Kapno Hamae MOXIMBICTD KOMIUIEKCHO
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TPAHCIIOPTHUX 3ac001B, BAPTICTh KBUTKA Ta KMOBIPHOCTI HACTaHHS TMOAIH, 1110 MAIOTh
BAXKJIMBE 3HAUCHHS JJI MAaCAKUPCHKUX MEPEBE3CHb.

3acTOCYBaHHS LILOTO METOY J03BOJIIE PO3PaXyBaTy MOTCHUIWHUN TPOIIOBUI
BUTpall abo BTpaTH AJIA MIANPUEMCTBA 3aJICKHO BiJ] PI3HUX CLIEHAPIIB PO3BUTKY
noniid. Takui miaxia A03BOJsiE€ OUTBII 00'€KTHBHO OIIHUTH PU3UKU Ta MOXKJIMBOCTI
OiANPUEMCTBA 1 TpUWMATH Kpallli YIOpaBIiHCHKI pileHHs. BignoBimHO HaiOLIbII
OUIKYBaHUM pe3yJbTaTOM pEHTa0eNnbHOCTI 3 HacTaHHAM 126 pa3 3 1000 mpum
nmocTaHoBIIN 9 aBTOOYCIB € miama3oH Bij 172 8656,76 no 178956,76 rpH.
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