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JOCJIIIKEHHA IMHAMIKHU 3HOIIEHOCTI CMITTEBO3IB ¥
JKUTOMHUPCHKINA OBJIACTI

Ha crorommi mnst 30upaHHS Ta TpaHCHOPTYBaHHS TBepAWX moOyroBux Biaxoxi (TIIB) mo wmicip
3aXOpOHEHHS Ta CMITTECTIANIIOBAHHS B YKpaiHI BUKOPHUCTOBYIOTHCSI CHELIABTOMOOINI — Ky30BHI CMITTEBO3H B
KinmpkocTi 6inbiie 4100 ox., siki 3marHi ynrieHioBatH TTIB, 3MeHIIyl0urM BUTpaTH Ha NepeBe3eHHs 1 HeoOXiaHi
TUTOMII TONITOHIB [1]. 3 METOIO 3MEHIIIEHHS TEMIIiB 3pOCTaHHS IO 3eMEIbHIX TUISHOK iy 3axopoHeHHs TIIB,
BOHH MiJUISITalOTh TEPBUHHIA mepepoOli MmiJ Yac 3aBaHTXCHHS Y CMITTEBO3 IUIAXOM YLITbHEHHS [2],
3HeBOAHEHHs [3] Ta moxpiOHEeHHs. 3HOLICHICTh aBTOMAPKY CMITTEBO3IB KOMYHAIBHUX IIiIIPHUEMCTB
Kuromupuiran npotsirom 2013-2021 pokis 3miHIOBasIack B Mexkax 56 % 10 61,9 %. Bignosingno no IToctanosu
Kabminy Ne 265 [4], BaxnuBuM € 3a0e3MEUEHHS] 3aCTOCYBAaHHS CyYacHHX BHCOKOC(EKTHBHHX CMITTEBO3IB y
KOMYHJIBHOMY TOCIIOJApPCTBI KpaiHM, SIK OCHOBHOI JIAHKM B CTPYKTYpl MamivH Ui 30MpaHHS Ta HEPBHHHOI
nepepoOku TTIB. Tomy Bu3HauEHHS perpeciiHOl 3aJIeKHOCTI, 10 ONKUCYE AWHAMIKY 3HOIIEHOCTI CMITTEBO3IB Y
JKutomupcebkili obnacti Jyis BHpIIIEHHS NPOOJIEMH IOBOPKEHHS 3 TBEPAUMH MOOYTOBUMH BIJIXOJaMHU €
aKTyaJIbHOIO HAyKOBO-TEXHIYHOIO 3aJ1a4elo.

Amnani3 [5] po3po0ok B rajgy3i KOMyHaJbHOI TEXHIKH I0Ka3aB, 10 y OUIBIIOCTI CMITTEBO3IB TEXHOJOTIYHI
omepamii 3IIACHIOETBCS 32 JOMOMOTOI0 TiAPABIIYHOTO MPHBOAY poOoYMX opraHiB. HaliMeHIIy QOBroBiUHICTH
(mpo0ir g0 HampaIfoBaHHS Ha BiIMOBY) cepell OCHOBHHX KOMIIOHEHTIB CMITTEBO3IB i3 OOKOBHM CHOCOOOM
3aBaHTaxxeHHs TIIB 3rimHO mocmimkeHs [6] Mae TigpaBiidHa CHCTEMa, IO CHOpPHSE IMiJBUIICHHIO 3HOIIECHOCTI
CMITTEBO3iB. 3a pe3yiabTaTaMH CIOCTEPEXEHb [7] BH3HAYEHO CTPYKTYpY Ta HAWYaCTilli NMPUYUHU BIIMOB
TipaBIivYHOTO OOJaJHAHHS CMITTEBO3IB: riaponwiainapu — 34,92 % (3HOC MaHXKeT, YIIIIbHEHb, IITOKA; PO3PUB
railkd KpIiIUIGHHsI TOPIIHS J0 INTOKA;, BUTMH IITOKA, MEXaHI4HI IMOMIKOJpKeHHs), rigpoHacoc — 16,40 %
(BupOOIEHHS KOpIIyCcy, 3HOC IIEeCTepeHb, BHIABIIOBAHHSA CAIBHUKIB, TPIIIMHU KOPIYCy), TPyOOmpoBOAH,
madr — 15,34 % (oOpuB mmaHriB, 3HOC TPYOONPOBOAIB), TiIpopo3moainbHUK — 13,23 %, (3HOC yIIiTbHEHB,
30JI0THHKIB; TPIMIMHU Koprmycy). HaiiOineiny HeOe3meky CTaHOBJSATh 3HAYHI HABAHTAXKCHHS HA CIICMCHTH
NIPUBOJTY, BUKJIMKaHI MEpexXiIHUMH TIPOLiecaMH TIiJ1 Yac mycKy. BpaxoByroun 3HauHy Macy koHTeliHepiB 3 TIIB
(mo 0,5 T) mepeBaHTa)XEHHsI MOXXYTh JIOCATAaTH 3HAYHUX BelMunH. OcoONMMBY HeOe3neKky Il CTaHOBHTH IS
BY3JIB 3’€THAHHSI TIPOIMIIHIP-BaX1JIb, TIPOLMIIHAP-KY30B, & TaKOX JJIsi THY4YKUX TPYOONPOBO/IIB BUCOKOTO
THUCKY, SIK1 MABOJATH po0Oovy piiMHy 10 TigpouwtiHapa. Taki cTpUOKM TUCKY B PEXHMMI MEpeXiHUX MPOIIECIB
MOXYTh CTaTH NPHUYUHOIO PO3PUBY TPYOOIIPOBOIIB BHCOKOI'O THCKY, BUXOAY OOJIaJHaHHS 3 poOOYOro CTaHy.
Tomy ociipKeHO CTIHKOCTI poOOTH TiAPONPUBOIY Ta SIKOCTI MEPeXiJHAX MPOILECIB Mij Yac MyCKy Ta OTPUMAaHO
3aJIOKHOCTI TAaKMX [OKA3HUKIB SIKOCTI TEPEXiJIHMUX IPOLECiB, SK 4Yac pEeryjJioBaHHi Ta BiJHOCHE
MepeperyinioBaHHs, BiJl OCHOBHUX IapaMeTpiB poOOYMX OpraHiB CMITTEBO3IB IiJl 4Yac 3aBaHTaxeHHs [8] Ta
BuBaHTaxeHHs [9] TIIB, BianoBiaHO, sIKi JO3BOJISIOTh PO3paxyBaTH palliOHANbHI MapaMeTpiB poOOYHX OpraHiB
CMITTEBO3IB, 1110 320€3MeUyI0Th SKICHI TIepeXiiHi IPOLECH IIiJ Yac IyCKy TiAPONPUBOIIB, a, OTXKE, 1 3MEHIICHHS
IHTEHCHBHOCTI 1XHBOI 3HOIIeHOCTI. B poGoti [10] BcTaHOBJIEHO, IO €IEKTPOHHI TelIeMaTU4HI HaBiraiiiHo-
JIICTIETYEPChKI CHCTEMH KOHTPOJIIO MaIlMHU B IIPOIleci poOOTH Ha MapuipyTi JO3BOJSIOTH aBTOMAaTHYHO
KepyBaTH poOOTOI0 MAlIMHHM Ta 3a0e3NedyloTh OUTBII IUIAaBHUK pyX Ba)KeTiB, 3MEHIIYIOThb iXHI PHUBKH Ta
TPEMTIHHSI i 4Yac po3BaHTaxeHHs KoHrteiHepiB 3 TIIB. Ili puBKM i TpeMTiHHA HEraTMBHO IIOTH Ha
aBTOMOOI1Ib. BHACIIOK 3HMKEHHSI HETATHBHOTO BIUIMBY TEPMIiH CIIY)KOM Ky30Ba Ta IIaci 30UIBIIYEThCS, a TXHS
3HOIIEHICTh 3MEHIIYETHCSI.

CucreMHHMH aHalli3 TOKaszaB, IO Juisi BHUpimeHHS npobiaemu TIIB HeoOXimHuid komruiekc mamuH [11],
MEPCIIEKTHBHAM CIOCOOOM MiHiMizamil KijgbkocTi Ta mKkimuBocti TIIB € iXHe 3HEBOJHEHHS Ta IOAAIBIIE
BiOpOYIIUIFHEHHS TUIMTOI0 NpPECyBaHHS 3 TiJPONPHBOJOM Ta BiOpO30YyMKEHHSM 3a JOMOMOTOI0 TeHeparopa
iMITynbCiB THCKY. Ha ocHOBI mociimkeHoi B3aemonii poboyoro tina — TIIB 3 BUKOHaBYMMH OpraHamMH MallWH
chOpMOBaHO CTPYKTYpy MamluH Juisi 30MpaHHsS Ta mnepBuHHOI mnepepoOku TIIB [12]. Bcranosneno, 1o
KOHCTPYKIIiI CMITT€BO3a ITIOBHMHHA BPaxOBYBaTW cCTparerito moBoipkeHHs 3 TIIB Ta TexHonorito iXHHOrO
30upanHs. ToMy BHTOTOBJICHHS HOBHX KOHCTPYKIIM CMITTEBO3IB 3 pPO3MIMPEHHMH (DYHKIIOHAIEHUMHU
MOXJIMBOCTSAMH TaKOX CHPHUATAME 3MEHIICHHIO MMOKa3HWKA 3HOLIEHOCTI aBTOMAPKY CMITTEBO3iB KOMYHAIBHUX
T IITPUEMCTB.

B crarri [13] BcTaHOBNEHO, 10 MIMHKA aBTOMOOUTIB UTd 30MpaHHs Ta TpaHcnoptyBaHHsa T1IB, BcTaHOBIEH]
Ha MepeHii oci, MaloTh MEHIINH 3HOC, HIXK Ha 3a/1Hi# oci. Lle moB's13aHo 3 THM, 110 B IPOIIECi TPaH CHOPTYBAHHS



TTIB HaBaHTa)XEHHSI Ha 3a{HIO BiCh OLIbIIIE, HIXK Ha MepeiHio. BiIMOBIAHO € MOXKIIMBICTh MOPIBHATH (PaKTUUHHIA
MpoOir MHH 3 HOpMaTHBAMH I ATIPUEMCTBA.

B po6Goti [14] HaBeneHO CTATUCTWYHI JaHI IIOAO 3HOIIEHOCTI CMITTE€BO3iB y JKuUTOMHUpCBHKiH oOmacTi B
2013-2021 poku. OpmHAaK KOHKPETHHX MaTEMAaTHYHUX 3aIEKHOCTEH, 10 ONKCYIOTh JUHAMIKY 3HOIICHOCTI
cMiTTeBO3iB y JKUTOMHPCHKiN 0071aCTi, B pe3yabTaTi aHATI3y BiIOMHX IyOTiKaIlii, aBTOpaMu He BUSBIICHO.

B Ta6un. 1 HaBeneHO CTaTUCTUYHI JIaHi IMIOA0 AWHAMIKH 3HOIIEHOCTI CMITTEBO3iB Y JKUTOMHUPCHKilt 001acTi B
2013-2021 pp. [14].

Tabmuns 1
Craructnuni qani 3a 2013-2021 pp. 111010 AMHAMIKH 3HOLIEHOCTI CMITTEBO3iB y JKutoMupchKiit obnacti [14]
Pik 2013|2014| 2015|2016 2017 (2018 {2019 2020 | 2021

3HOMIeHICTh CMITTEBO3IB Y JKuToMupcrkiit obnacri, % | 59 59,090 60 |61,5]61,8|61,9|60,1|57,1| 56

Ha ocHOBi gaHux Tabn. | miaHyBaioch OTpUMaTH MaTeMaTW4Hy MOJEb Y BUIIAI MapHOI perpeciiHoi
3aJIeKHOCT] 3HOLIEHOCTI CMITTEBO31B y JKUTOMUPCHKil 00macTi.

Jnst BU3HAUeHHsI perpeciiiHoi 3aJIeXHOCTI, 110 OIMCY€E JUHAMIKY 3HOIIEHOCTI CMITTEBO3IB Y JKUTOMUPCHKIiH
o0siacTi BUKOPHCTaHO TaKi METOJM: PErpeciiiHoro aHamizy pe3yJbTaTiB OJHO(PAKTOPHHX EKCIEPUMEHTIB Ta
IHIINX MapHUX 3aJISKHOCTEH, KOMITIOTEPHOTO MOJICTIOBaHHSI.

Perpecis nmpoBoxwiiack Ha OCHOBI JIiHEApH3YBAJIbHHUX IIEPETBOPEHb, SKi JO3BOJIIIOTH 3BECTH HEIiHIHHY
3aIeKHICTE A0 JiHiMHOI. Ilin wyac mOCHi/UKEHHS BHKOPHCTAaHO METOJ PErpeciiHoro aHaiily pe3ysbTaTiB
0JTHO(aKTOPHUX EKCIIEPUMEHTIB Ta IHIINX MMapHUX 3aIEKHOCTEH 13 BHOOPOM OUNIBII afeKBaTHOTO BHAY (YHKIIT
i3 17 HalimommpeHIMX BapiaHTIB 3a KpPUTEPIEM MAaKCUMAaIbHOTO 3HAa4YeHHS KoedilieHTa Kopessmii 3i
30epexeHHsIM pe3ynbTariB B ¢opmari MS Excel ta Bitmap. BusnaueHHs KoedilieHTIB piBHSHBb perpecii
3[ilicHIOBaJIach METOZOM HAWMEHIIMX KBaJpaTiB 3a JOMOMOTOI0 pO3pOo0JeHoi KOMI'IOTEpPHOI MporpaMu
"RegAnaliz", sika 3aXuIlleHa CBiIONTBOM IPO PEECTPAIliF0 aBTOPCHKOTO TpaBa Ha TBip [15] i neranpHO omucaHa B
pobori [16].

PesynmeTatn perpeciiiHOro aHaizy HaBelEHI B TaOJ. 2, e CIpUM KOJBOPOM IO3HAYCHO KOMIpPKH 3 BHIOM
perpecii 3 MakcUMaJbHUM 3HaueHHSIM KoedirienTta kopersimii R.

Tabmuus 2
Pesynberatu perpeciifHoro aHaisy IMHaMiK{ 3HOIIEHOCTI CMITTE€BO3iB y JKUTOMHPCHKiit 00racTi
Ne | Bup perpecii Koedimient xopemsmnii R | Ne | Bun perpecii Koedimient xkopemsiii R
1 |y=a+bhx 0,38470 9 y = ax® 0,16900
2 |y=1/(a+bx) 0,40454 10 |y=a+blgx 0,15870
3 |y=a+hb/x 0,01972 11 |y=a+biInx 0,15870
4 | y=x/(a+bx) 0,89711 12 |y=al/(b+x) 0,40454
5 | y=ab* 0,39466 13 |y=ax/(b+x) 0,00082
6 | y=ae™ 0,39466 14 | y=ae’/* 0,01028
7 |y=a-10™ 0,39466 15 |y=a-10°/* 0,01028
8 |y=1/(a+be¥) 0,09200 16 |y=a+hx" 0,56330
17 | y=a+ bx + cx? + dx® + ex* 0,99047

Orxe, 3a pe3yJibTaTaMH PErpeciitHOro aHaii3y Ha OCHOBI JIJaHWX TaOl. 1, ik HAWOIIBII aJIeKBATHY, OCTATOYHO
MPUIHSTO TaKy perpeciiHy MoJielb

3H (s = 0,02095(¢ —2012)" —0,4468(t —2012)° +2,932(¢ —2012) —6,25(t —2012)+ 62,84 [%], (1)

ne 3H ey xr — 3HOLIGHICTD CMITTEBO31B Y JKuromupcrkiit obmacti, %;

t — pik.

Ha puc. 1 mokaszano rpadivuny 3aJexHicCTb, 110 OMUCYE JUHAMIKY 3HOLIEHOCTI CMITTE€BO3IB Y JKuTOMUpPCHKIN
obunacri, moOynoBaHy 3a JONMOMOTOIO piBHSHHS perpecii (1), 10 MiATBEpPKye BH3HAUEHY paHillle JOCTATHIO
301KHICTh OTPUMAHOI TEOPETHUHOI 3ATEKHOCTI OPIBHSIHO i3 TAaHUMU, HaBeJICHUMH B poboTi [14].

Amnani3 rpadivHOi 3aJIeKHOCTI HA puc. | MOKa3aB, IO JWHAMIKA 3HOIICHOCTI CMITTEBO3IB Y JKUTOMHUPCHKIH
obmacri B 2013-2021 pp. Moxe OyTH omricaHa MOIiHOMOM 4-TO MOPSIIKY.

BucHoBku. BusHaueHO perpeciiiHy 3aleXHICTb, IO OINKCYE AWHAMIKY 3HOIIEHOCTI CMITTEBO3IB Y
JKuromupcbkiii obsacti Ta 03BoJIsi€ 11 MPOrHO3YBATH, IO HEOOXITHO ISl BUPIIICHHS TPOOJIEMH MTOBOKEHHS 3
TBEpAUMHU TOOYyTOBMMH Bifaxojamu. [loOymoBaHO TpadiuHy 3aleKHICTb, 110 OMUCYE JMHAMIKY 3HOIIEHOCTI
cMiTTEBO3iB Yy JKuUTOMHpPCHKiil 00nacti Ta J03BOJISE HAJISIAHO MPOUTIOCTPYBATH JaHy NUHAMIKY, MOKa3aTh
JIOCTaTHIO 30DKHICTh TEOPETHYHMX Ta (PaKTHUYHUX pe3ynbTaTiB. BcTaHOBIGHO, MO AWHAMIKa 3HOIIEHOCTI
cMiTTeBO3iB Y JKutomupcbkiit obmacti B 2013-2021 pp. Moxe OyTH onmcaHa MOIIHOMOM 4-TO MTOPSAKY.
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