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Beryn

Y BChOMY CBITI TPaHCHOPT BiAIrpae HaJI3BUYAWHO BaXXJIMBY pojib. BiH, sk
KpOB, Te€4Ye MO apTepisix, 3a0e3Meuyroud OpraHi3M >KUTTENAWHOIO EHEpPri€lo.
VsaBruseTe, AKe )KUTTSA B Cy4aCHOMY MICTi uepe3 BiJCYTHICTh TpaHcnopty? HameBHo
Hi. JlocBig KapaHTMHHUX OOMEXKEHb IIATBEPAMB II€ Ha NpakTuii. BiacyTHIiCTbh
MICBKOTO Y1 MIKXMICBKOTO TPAHCHOPTY 3aBaXkae MpalliBHUKaM JOOUpPATUCS 0 MICIb
poOOTH, TOKYIISIM — OTpUMyBaTH ToBapu Tomno. Ilix yac koBigHOI MmaHAeMIi
TPAHCIIOPT CTAaB OJHHUM 13 KIIOYOBUX MICIb, A€ HEOOX1THO AOTPUMYBATHUCS MpaBUII
0e3neyHoi ekcrutyartalii. KoxxeH aBro0yc — 1e micie 3 00MeXeHUM MpocTopoM. Tyt
Oararo JroJiel Ha KBajgpaTHU MeTp. JloTpuMyBaTHCs BCTAaHOBJICHUX MPABUII JTOCHUTh
CKJIaJiHO. MICTKICTh aBTOOyca TMOBHHHA CTAHOBUTH JIMIIE 33 KUIBKICTIO CHISYUX
Miciib. [1i gac sopcTKX 0OMEKEHb 11 cymMa OyJie 3MEHIIIeHa B/IB1YI.

[Tin wac excrmyaraiii TpaHCIOPTHUX 3aco0iB, BAXIMUBY pPOJIb BIAITpae
koM(dopT Ta Oe3neka. SKuio iXHi piBHI HE BIANOBIIAIOTH ONTUMAJIbHUM PIBHAM, II€
MOK€ HEraTUBHO BIUIMHYTH Ha O€3MleKy JOpOXXHbOI'O pPYXy, BIUIMBAIOYU Ha
MAacaXUpiB 1 MPU3BOJAYM 0 MIBUAKOI BTOMU. [ligBUIIIEeHHST a00 3HUKEHHSI KOMPOPTY
MO’K€ TIOTiPIIUTH 370POB'SI MacaKupa Ta 3HU3UTH MPOAYKTUBHICTb.

Cuninas B aBTOOyCi Mae OyTH €proHOMIYHO PO3POOJICHUM [JIsl KPalioro
koMmbopty cuminHag. [lg kBamidikamiiiHa poOoTa chopsMOBaHA Ha PO3POOKY
eKOHOMIYHO €(EKTUBHOI KOHCTPYKLIi €proHOMIYHOTO aBTOOYCHOTO CHIIHHS Ha
OCHOBI BUMOT KomdopTy Ta Oe3meku. YacTHHOIO 3ampONOHOBAHOI MPOIEAYPH
NPOCKTYBaHHS CHUJAIHHS € aHaji3 KOM(OpTy CHIIHHSA, BU3HAUYCHHS Oa)kaHUX
KOHCTPYKTHUBHHUX OCOOJIMBOCTEH 1 pO3pOOKa KOHCTPYKITIi CUTIHHS.

byB mpoBeneHuii aHai3 CNMHKUA CHAIHHA aBTOOyca Ta TPOQIII0 CHIIHHS.
[pyHTyrouMCh Ha pesyiabTarax aHamizy KoMmQopTy, BH3HAYMIM IIEPEBAXKHI
KOHCTPYKTHBHI OCOOJIMBOCTI aBTOOYCHHMX CHAIHb Yy TMporeci imaeHTtudikamii
KOHCTPYKIIii. Y TIOCKOHAJICHUH MPOTOTHIT aBTOOYCHOT'O CHJIIHHS OyB pOo3po0JieHU Ha
OCHOBI BHOpaHUX KOHCTPYKTMBHUX OCOOJMBOCTEH Ha eTami po3poOKH. AHami3

KOMQOPTY CUJIIHHS BUKOPUCTOBYBABCS JIJIsl MOPIBHSAHHS JOCHIPKYBAaHOTO CHJIHHS 3



KOHTPOJIBHUM CHUJIIHHSAM. KOHCTpyKIIisi CHIIHB, pO3pO0JIeHa B IIbOMY JIOCTIKEHHI,
MOXe OyTH 3aCTOCOBaHA JIJIsl PI3HUX TUIIB aBTOOYCIB IPOMaJICEKOTO TPAHCIIOPTY.

Meta po6Goru: JlochmimKeHHS XapaKTepucTUK KoMpopTy Ta Oe3ImeKu
MAaCAKUPCHKUX CUAIHB Y BEJIMKUX MICBKHX aBTOOycax, 1 Ha OCHOBI IIbOTO BUSIBJICHHS
MO>KJIMBOCTI 3HAXOPKCHHSI IOAATKOBUX PECYPCIB MO0 MOKPAIICHHS IIHOTO MPOIIeCy.

3aBnanuHs podoru:

- JOCTIIUTH CydacHI TEHJACHII PO3BUTKY, KIacU(IKallll0 Ta aHaji3
CH0CO01B MACAKUPCHKUX MEPEBE3CHB;

- MPOBECTH TMOPIBHSJIBHUN aHalli3 ICHYIOUUX MpOoQUIiB aBTOOYCHHX
CHUJIHB;

- MPOBECTU aHaJIi3 KOM(POPTY Ta O€3MeKr aBTOOYCHOTO CUAIHHS,

- MPOBECTH MOJICTIOBAaHHS KOHCTPYKTHBHHUX IapaMEeTpiB aBTOOYCHOIO
CUJIIHHS,;

- po3paxyBaT eKOHOMIYHUH e€(EKT BiJl poOOTH.
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1 CTAH IIUTAHHS, JITEPATYPHUM MO YK

1.1 IMacaxxupchbKi nepeBe3eHHs B Y KpaiHi

Po3BuHeHa, posramdykeHa, HajliHa 1 cTa0llbHA EKOHOMIYHA CHCTEMA,
epexTuBHE (YHKIIOHYBAaHHS COIJIAIbHUX PUHKIB TOBapiB 1 MOCIYT, OYpXJIUBUMN
PO3BUTOK PI3HUX PETIOHIB, MIXKHAPOJHI EKOHOMIYHI Ta KyJbTYpHI 3B'A3KH,
PO3UIUPEHHS TOPTiBIl 3 IHIMUMU KpaiHAMH TapaHTye TPAaHCIOPTHA 1HPPACTPYKTypa.
OyHKIIOHYBaHHS TPAHCIOPTHOI CHCTEMH € MII[HOIO OCHOBOIO EKOHOMIYHOTO Ta
COILIIAJIBHOTO PO3BUTKY KpaiHu. MOOUIbHICTh €KOHOMIKU OYJIb-SIKOT KpaiHHU, a TaKOX
il 3MaTHICTH amanTyBaTHUCSA 0 MIHJIMBUX PUHKOBHUX YMOB JOCSTA€ThCS HASBHICTIO
PO3BUHEHOI BUPOOHWYOI 1HPPACTPYKTYypH Ta BCIX ii CKIAAOBUX (OJHOIO 3 SIKHX €
TpaHCIIOPTHA CHUCTEMa), sika € (PaKTOpoM, IO CIHPHUSE PalliOHATLHOMY PO3BUTKY
eKOHOMIKH. OpraHi3oByBaTH >KMTT€3a0€3MEYEHHS EKOHOMIYHOTO MpOCTOpY 1
3MIMCHIOBATH PETiOHANbHUNA TMOAUT TMpalli, 3MIHIOIYH HE TUIBKH TeorpadidHe
PO3MILIEHHSI BAHTAXIB, a i reorpadiyHe po3TallyBaHHs JOJEH, TOOTO MepeBe3eHHS
BEJIMKOI KIJIBKOCTI BAHTAXIB 1 MAaCAXKUPIB.

TpancnoptHa cuctema YkpaiHu 3a0e3neuye MEepeBE3eHHS MacaXxHpiB y
MDKMICBKOMY, MICBKOMY Ta MNPUMICBKOMY CIIOJYYEHHSAX 1 BKJIOYA€ PI3HI BUAU
TPAHCIIOPTY 3arajibHOTO KOPUCTYBaHHS:

- Ha3eMHI: 3aJII3HULI, aBTOMOO1IIb (aBTOOYC), TpaMBaii, TpoJaehHoyc, METPO;

- BOJia: MOpeE, pIuKa;

- aBiaiisl.

DOpMyBaHHIO Tally3eBUX EKOHOMIKO-reorpadiuHux CTPYKTyp Yy TIpolieci
MACAXUPCHKUX TEPEeBE3eHb y PI3HI ICTOPUYHI MEPIOAN COIIaTbHO-EKOHOMIYHOTO
PO3BUTKY KpaiHU CHOPHUSUIM PI3HOMAHITHI BHIM TPAHCIOPTY. B  €KOHOMIYHO
PO3BUHYTUX KpaiHax CBITY TPAHCIOPT € OJIHIEI0 3 0a30BUX Tally3eil E€KOHOMIKH,
Jiep’KaBa HaJa€ BEJIMKOrO 3HAUYEHHS PO3BUTKY TPAHCHOPTY 1 3abe3medye HOro

1HTEHCUBHUM PO3BUTOK.
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Vkpaina mae no0pe pO3BUHEHY, pO3Tally’)KeHy Ta HaIIdHY TPaHCIOPTHY
CUCTEMY, SIKa, SIKIO 1i MPaBWJIbHO PO3BUHYTH, MOBHHHA OyTH B 3MO31 aJ€KBaTHO
3aJIOBOJIHUTH BCi TOTpeOM HaceneHHs kpainu. [lnsxum crmomydeHHS TPOXOMISTh
Maibke 1Mo BCii TepuTopii JjaepkaBu. TpaHcmopT VYkpaiHW — TpaHCIOPTHA
KOMyHiKaIlili{Ha CHCTeMa, sfKa 00'€IHye BCi BHAM TpaHCHOPTy. Moro miaHyBaHHS i
CTPYKTypa B MeXaxX Jep>KaBH MOBHICTIO BIJIMOBITAIOTh BUMOTAM JJIsl TTACAKUPCHKUX
MepeBe3eHbh Ha BHYTPINIHIX 1 MDKHApPOJHMUX MapmipyTax. IIpote s migBUICHHS
SKOCTI TPAHCHOPTHHUX TMOCIYT YCI CKJIaJ0BI TPAHCHOPTHOI CHCTEMH IMOTPEOYIOThH
CYTTE€BOTO BJOCKOHAJICHHS Ta MojiepHizamii. KpiMm Toro, TpaHcmopTHa cucTema
BIJIMOBIZIa€ BUMOT'aM HaIllIOHAJILHOTO CTPATEr1YHOTO PO3BUTKY, 3’ €JIHYE HAI[IOHAJIbHY
TEPUTOPII0 B €AWHE IIIe, 3a0e3neuye HEOOXITHUM TMOTIK HACEJEHHS, peali3ye
TpPaH3UTHY CIIPOMOXKHICTh KpaiHu, 3a0e3neuye Oe3leyHi Ta cTalOlIbHI MacaKUPChKI
nepeBe3eHHs. Baecok TpancmoptHoi cuctemu y BBII cknamae 6muspko 10%, mro
CBITYUTH MPO BAKJIUBICTD I1€1 Taiy3i JUisl MOJAIBIIOr0 PO3BUTKY HAIIOT €KOHOMIKH
[3].

ExcrmyarainiiiHa NOpOTSKHICTh PI3HMX JIIHIA TPOMAACBKOIO TPaHCHOPTY
nepesuirye 200 Thc. KM, Y TOMY YHCII 32 BUJAMU pyXy: 22 THC. KM 3aJTi3HUYHUX
komii; 169,4 tuc. kM aBTOMOOUIBHUX A0pIr; 2300 KM BHYTPIIIHIX BOJHUX UUISXIB;
4400 xMm TponeitOycHux miHii; TpamBaiB - 2100 kwm, niHiii meTpomomiteny - 99,1
KM.

[IibHICTh HIISAX1B CHOJYYeHHS (KM KOJIIi Ha TUCAYY KBAJpPAaTHUX KIJIOMETPIB
TEpUTOPii) CTAaHOBUTH 36 3ai3HUYHUX KOJIM, PIYKOBHUX BOJHHX NUIAXIB - 4,
aBTOMOOUTBEHUX JOPIT 3aTaJIbHOT0 KOPUCTYBAHHS 3 TBEPUM MOKPUTTSIM - 273.

[HTEHCUBHICTD MaCAKUPOMOTOKY 332 BHUJIAMH TPAHCIIOPTY (MITH. HaCaXKHUPCHKUX
KUJIOMETPIB Ha KIJIOMETP JOBKUHU JIiHI1) CTAHOBUTH: 3aII3HUYHI KoOJIii - 2,35; piuKoBi
BojHI nwisaxu - 0,03; moporu 3 TBepauM nokputtam - 0,1; TponeitOycHi minii - 2,4,
TpaMBai - 3,2; JiHig MeTpo - 22,5.

Cepenns BiacTaHb (KM) TIEPEBE3CHHS MAacaKUpa PI3HUMHU BUJIAMU TPAHCTIOPTY
CTAHOBUTH: 3ai3HUYHUM - 112; Mopcekuii - 6; PiukoBuii - 26; IloBiTpsiuii - 1687,
ABTOMOOLTH (aBTOOYC) - 13; Tponeitdyc - 6; Tpampaii - 6; Metpo - 8 [4].

[Tacaxxupchki  BiampaBiieHHs  (MEpEeBE3CHHS) 3a BUJAMU  TPAHCIIOPTY
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3araJIbHOTO KOPUCTYBaHHS (J€CATh TUCSY 0Ci0) CKIQNaroTh: 3aii3HuIl - 452;
aBTOMOO1Tb (aBTOOYC) - 3720; TpamBait - 112; tponeitdyc - 1849; merpo - 848,
MopchKa mixota - 10; piukoBwuii - 2; aBiamiiauid. - 3.

BHecok (BiICOTOK) KOXHOTO BHJIY TPAaHCIOPTY B 3arajlbHHA OOCST TIEpEBE3CHb
TPAHCIIOPTHOT CHUCTEMH, BIANOBIAHO JO OOCSATY BHUKOHAHUX MACAKUPCHKUX

NIEpPEBE3EHb, IOKA3aHO HA PUCYHKY 1.1.

PIYKOBHUH 1

METpOMOMTeH HEEE 3QJTI3HIY HU I
0
10% 17 6%
rPOJNIe0y CHUiA

23%

aBTOMOO LTbHUI
TpaMBaiHU (aBTOOYCH)
14% 46%

Pucynok 1.1 - YacTka 00csTiB NacaXMpChbKUX MEPEBE3CHD 3a BUIAMU

TPAHCIIOPTY.

Posmozain macaxupoobiry (y MIpA. KM) BHUTIJISIAE TMO-PI3HOMY 3a BHJIAMH
TpaHCHOpTy: 3ami3Huld - 51,7; aBromobune (aBToOyc) - 47,5, TpamBaii - 6,6;
Tposeitdyc - 10,8; metpo - 6,4; mopcbkuii - 0,1; piukosuit - 0,01; aBiaris - 5,5.

HaBeneni mani mokasyrOTh PO3MOJALT MACAKUPOOOITY 32 BUJAMU TPAHCIIOPTY,
K TIOKa3aHO Ha pUCyHKY 1.2

TakuM dYWMHOM, 3 TOYKH 30py PIYHOTO MACAKUPOIMOTOKY OCHOBHUMHU €
3aJI3HUYHI Ta aBTOMOOUIBHI TIEPEBE3CHHS, a HEBEJUKUN OOCAT TMACaKUPCHKUX
NepeBe3eHb — MEPEBAKHO MOPCHKHM, PIYKOBHUI Ta MOBITPSHUM.

ABTOMOOITPHUIM TpaHCIOPT 3aiiMa€ 3HAYHY YaCTKy PHUHKY BaHTaXHHUX 1

MacaKUPChKUX TmepeBe3eHb. Y [ miBpiuui 2023 poky muTomMa Bara MiJIPUEMCTB
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aBTOMOOUTILHOTO TPaHCHOPTY B 3arajJbHOMY O00CS31 TIE€pEeBE3€Hb CTAHOBUTD:
nepeBe3eHHs BaHTaxiB — 20,7%, moka3HUK BaHTaxo000iry — 8,4%, mepeBe3eHHs
nacaxupiB — 88,0%, mokazuuk macaxupoooiry — 47,3%. 3a nepme miBpidus 2023
POKY KUIBKICTh MacaXUpiB aBTOMOOUIbHUM TPAHCIIOPTOM 3arajlbHOTO KOPUCTYBaHHSI
cranoBuna 1,92 mupa, a oOcsar macaxupooliry — 26,2 Miapa. HacakupcbKuX

kiometpiB. [lacaxkupomnoTik 3pic y 17 obmactsax.

METPOIIOJITEH aBlaIlliHUIA MOPCBHKUH,
5% 4% PIYKOBU I

1%

TpOJIeiOy cCHUl
8%
3aJ3HUY HA I

40%

TpamMBaliHUM
5%

aBTOMO OUILHUIA
(aBTOOYCH)
37%

Pucynox 1.2 - Yactka nacaxxupooOopoTy 3a BUIaMU TPAHCIIOPTY.

VY ciibChbKil MICIEBOCTI YKpaiHM TPOXXUBA€ TPETHHA BCHOTO HACEICHHS.
CepenHs 3apruiata arpapiiB BTpUYl HIDKYA, HDK y MPOMHCIOBUX MicTaxX. [limbru
TPAHCIIOPTHUX TMIOCIYT, SIKI HaJa€ JepkaBa BIANOBIAHO 10 3aKOHY, 1HOAI HE
KOPHUCTYIOTBCS )KUTEJ1 cella uepe3 BIACYTHICTh iX BUKOHAHHS.

[IpoTsiroMm OCTaHHIX POKIB MACAXUPOIOTIK PETyJISIPHUX aBTOOYCHUX JIHIN B
VYkpaini crabimpHO 3poctae [5, 11, 14]. Ilpore 1i1¢ 3pocTaHHS TIOB’sI3aHE
MEePEeBAXXHO 3 PO3BUTKOM MICBKMX Ta MDKMICBKUX aBTOOYCHUX II€pEBE3CHb.
Bongnouac  aBroOycHa  MapuipyTHa  Mepeka Ta  AKICTh  TPaHCHOPTHOTO
oOcnyroByBaHHs CUIbChbKkux HaceneHux nyHKTIB (CHII) nmemo moripmmmmcs

MOPIBHSIHO 3 TIOTIEPEIHIMU POKAMH.
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B Vkpaini HapaxoByeTbes 25,6 THC. CUIBChKUX HaceneHuX myHkKTiB (0e3 CHII 3
HacesieHHsM 70 10 oci0). AHami3 cTaHy TPaHCIIOPTHOTO OOCIYTOBYBaHHS CUIbCHKUX
HaCeJICHUX MyHKTIB moka3ye, mo 20202 CHII (79% Bix 3araibHOI KiJIbKOCTi) MAIOTh
peryJsipHe aBTOOyCHE CITOJIyYeHHsI 3 OO0JaCHUMHU IEHTpaMH (UM 1HITUMHU MICTaMHu).
Ile He MOXHa MOSICHUTH BIZICYTHICTIO IOPIT 3 TBEPAUM MOKPUTTSAM, OCKIIbKU 22 887
CHII (89,5% ix 3aranpHOi KIJIBKOCT1) Hapasi MaroTh Taki JOpOrH, Tol sk 4044 takux
CHII (17,7% ix 3arampnoi kiabkocTi CHII 3 moporamu 3 TBepAUM MOKPUTTSM) HE
3a0€3MeuyI0Th PEryIIPHUMHU JOpOoTaMu. ABTOOYCHE CIIOTyUYEHHS B3aralii BiJICYTHE.

Kpim Toro, mume 14 240 CHII (55,7% Bin 3arainbHOi KUIBKOCTI) HAJal0OTh
MOCJIYTH 32 HOPMOIO THXKHEBOI KIJTBKOCTI JHIB poOOTH MapuipyTiB, a 5962 CHII
OOCIIyTOBYIOTh OJIMH-IBA HI Ha TWXKACHb, IO HE MOXE 33J0BOJIBHUTH TOTpeOU
CUTBCHKOT'O HACEJICHHS B MOI3/IKAX.

[Tpu upomy caig BpaxysatH, 1o ais 8462 CHII 3 yncenbHICTIO HACENEHHS HE
oinpme 200 oci® HOpMyBaHHS KIJIBKOCTI JHIB Ha TWKJICHb, SKI ITOBHHHI
obocnyroByBatucsi CHII, BiACYTHE, OCKIIBKY 11eH KPUTEPi BU3HAYAETHCS MICIIEBOIO

JIep>KaBo0. aIMIHICTpaIlli Ta OPraHu MICIIEBOTO CAMOBPSITyBaHHS.

1.2. 3HaYeHHs MACAKMPCHKUX NepeBe3eHb

Benuke comialbHO-€KOHOMIYHE 3HAUEHHS Ma€ 3aJ0BOJICHHS TMOTPEO
HACEJICHHS B TACAXUPCHKOMY TPAHCTIOPTI (TIEPEBAKHO aBTOMOOIIBHOMY).

Po3BuHEHa TpaHCOpPTHA CHCTEMa € OJHHUM 13 BaXJIMBUX (PAKTOPIB, IIIO
3a0e3nedye collagbHl NOTPEON HACENEHHS 1 CTBOPIOE MEPEIYMOBH JUIsl PO3BUTKY
rOCIOJIaPCHKOTO KOMILIEKCY.

EdexkTuBHO peanizoByBaTH HAI[lOHAIBbHY TPAHCIOPTHY MOJITUKY Yy cdepi
aBTOMOOUTPHUX TIMACAKUPCHKUX TIEPEBE3CHb Yy PI3HUX peErioHax, BiAIrpaBaTH
BUPIIIATBHY POJIb B OpraHi3ailii macaXUpChbKUX MEPEBE3CHb IUIIXOM CTaHIapTH3aIlii,
YIOCKOHAJIEHHS Ta BJAOCKOHAJIEHHSI HOPMaTUBHO-NPABOBOI Ta HOPMATUBHO-TEXHIUYHOT
0a3u. Cucrema Jep>KaBHOTO YIPaBIIHHS, YOPABIiHHSA JCPKABHOIO BIIACHICTIO

(oO'ektamu  1HpPACTPYKTYpH, MIANPUEMCTBAMU B  Tajly3l  aBTOMOOUILHOTO
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TPAHCIIOPTY) Ta JAEp)KaBHUU Harisad y cdepax BIJHOCHUH 1 JIISUTBHOCTI CYyO'€KTIB
rocrojiaproBaHHs. BiH 3akiajae OCHOBY JJIsi BUPIIICHHS IMpoOJieMu (hiHAHCOBOTO
3a0e3MeYeHHs] OKPEMHUX BHUIIB TPAHCIOPTY, a TaKOXX MAa€ CIPUSATH BHU3HAUYCHHIO
IJIaHIB JISUTBHOCTI OKPEMHUX Cy0’ €KTIB rOCIIOAapIOBaHHS Ta IHBECTOPIB Y Iiit cdepi.

[Tacaxupchkuii  TPAHCIIOPT  BKJIIOYAE  3aI3HUYHHKA, aBTOMOOIIHHUH,
MOBITPSHUYN 1 BOAHUN (MOPCBHKUH 1 piuKOBUI) TpaHcopT. BogHouac, Ha BiAMIHY Bif
3QJII3HUYHOTO TPAHCIOPTY, ABTOMOOUIBHMI MACAKUPCHKUM TPAHCIOPT HE €
BJIACHICTIO JIep>KaBU 1 MOTpedye 0coOIMBOi yBaru JAepKaBHUX OpPraHiB, EKCIIEPTIB Ta
IPOMAJICHKUX OpraHizailii.

CrnexTp X 3acCTOCyBaHHA 1 ONTUMAJBHUN pajiyc [ii 3ajexarh Bij 0araThox
¢daktopiB. Bubuparoun BuJ TpaHCHIOPTY, NacCaXUPU MO-PI3HOMY OILIHIOIOTH MEpEBAru
Ta HENOJNIKM KOKHOTO BUAY TPAHCIOPTY, HacaMIepel OLIHIOIYM HOro Oe3leky,
HAJIAHICTh, PETYJSIPHICTb, BapTICTh MPOI3y, YMOBH MOJOPOX1 (3PYUHICTb,
KOM(OpPT), MBUIKICTH 1 Yac JTOCATHEHHS NMYHKTY Npu3HaueHHs. KoHKypeHilis Ha
PUHKY TPAHCIOPTHUX TOCITYT BUMAara€ MOCTIHHOTO BIOCKOHAJIICHHS KOHCTPYKIIiT
TPaHCHOPTHHUX 3aC001B, TEXHOJIOTIT Ta OpraHi3alli Maca)KUPChKUX MEPEBE3CHbD.

JluHaMi3M pUHKY TIEPEBE3€Hb y TMOEAHAHHI 3 KOHKYPEHIIEK YCKIIAIHIOE
TiSUTBHICTh YCIX CKJIaJOBUX TPAHCIIOPTHOI CHUCTEMH, MOKIMKAHUX aJeKBATHO Ta
CBO€YACHO 33JI0BOJILHATH TPAHCMOPTHI oTpeOu HaceneHHa. BogHoyac 3aoxouyeTbes
MIJBUIIEHHS SKOCTI TMOCTYr 3 TEPEeBE3CHHS MacakupiB, €(EKTHUBHOCTI Ta SKOCTI
TPAaHCHOPTHOI CHCTeMH. B pHHKOBMX yMOBaX Il 3aBIaHHs AyKe CKiagHe. Ii
BUPIIIIEHHS BUMAara€e TMONIyKy HaWKpalmuxX pIlieHh HE TIIBKA TPaHCHOPTHUX
opraHizamiifi, a ¥ IHIMX Taly3ed EKOHOMIKH, SsKi 3a0e3MeuyloTh TPAHCIIOPT
MaTepiaIbHUMHU PeCypcaMu Ta 001aHAHHSIM.

3apa3 TpaHCIOPTY IyK€ CKJIQJHO SKICHO BHUKOHYBAaTH CBOi 3aBIaHHS 3
NepeBE3CHHs MacakupiB. BOHW MalOTh Takl XapaKTEepPUCTUKHU:

- TIOCTIHE 3pOCTaHHS MACAXUPOIIOTOKY Ta BUMOT JI0 HOTO peasizarlii;

-y 3B’A3KYy 31 3pOCTaHHSIM BapTOCTI €HEPTOHOCIIB 1 OIIBIIOI0 3aJIEKHICTIO
KpaiHU BIJ 30BHIIIHIX (PaKkTOpiB HEOOXIAHO BOPOBAIKYBATH BHUMOTH TOJITHKU
eHepro30epeKeHHS;

- HCO6Xi,IIHiCTB AJOTPUMAaHHA YMOB OXOPOHH HABKOJIMIIHBOI'O CEPCAOBUIIA,
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- HEOOXIIHICTh TIJBUIICHHS €()EKTUBHOCTI BUKOPUCTAHHS OCHOBHHUX
BUPOOHUYUX (OH/IB;

- SAKICHE MiJBUIICHHS KYJIbTYPHOTO PiBHS TPAHCIOPTHOI POOOTH.

CydacHa TEHJEHII PO3BUTKY PHUHKY MACaXUPCHKUX IE€pPEBE3€Hb, MPOTHO3
3pOCTaHHS MOIMUTY HA MACAKUPCHKI TIEPEBE3CHHS Ta BUMOTH J0 ITIABUIICHHS SKOCTI
NacaXUPChKUX TEPEBE3CHb BHUMAraloTh IIHPOKOTO  3aCTOCYBAaHHS JOCATHEHb
HayKOBO-TEXHIYHOT'O MPOTPECy, BITUU3HSIHOTO Ta 3apyODKHOrO JIOCBIAY Ta JOCBIAY Y
chepi BUPOOHMIITBA HOBOI TPAHCIOPTHOI TexHIKH. Po3poOka Ta BIPOBaIKCHHS
Cy4yaCHHUX TPAHCIOPTHUX TexHoJorih. KpiM Toro, B mporeci MOKpalleHHs
MACaXUPOIMOTOKY BUHUKIIM CHIeNU(DIUHI TPYTHOII CTUKYBAHHSAACAKUPIB:

- 00’€KTHBHI: iICHYIOTh 3Ha4Hi TPYJIHOIl B JOBIOCTPOKOBOMY IUIAHYBaHHI
Ta TMPOTHO3YBAHHI CTPYKTYpH, PO3MIpY Ta HAMNpSIMKy I[acaKUPOIOTOKY dYepe3
HEBHU3HAYCHICTH TIOIHTY;

- Cy0'€KTHBHI: CTaBJIEHHS J0 MACAXUPCHKUX IMEPEeBE3€Hb € BTOPUHHUM
(MOPIBHSIHO 3 BAaHTAXKHHUMM), 110 MPU3BOJUTH JI0 MEHIIUX BUTPAT PECYPCIB, HIXK 10
BaHTAXHHUX TEPEBE3CHb, 1HO/I 32 PAXyHOK MAaCAXUPCHKUX MEPEBE3CHb IS yCYHCHHSI
TPYJHOIIIB BAaHTAXKHUX MEPEBE3€Hb (3HMKEHHS IBUIKOCTI MAaCAKUPCHKUX MOI3/1B, Y
BAaHTAKHUX MEPEBE3EHb MPIOPUTET MOI3/1B TOILO).

[Tpo comiankHO-eKOHOMIYHE 3HAYEHHS CHCTEM MACaXUPCHKOTO TPAHCIIOPTY IS
CYCHiJIbCTBA CBITYATH:

- NacCaXUPCHKUM  TPAHCIIOPTHUM OOCITYrOBYBaHHSIM  OXOIUJIGHO BCE
HACEJICHHS JICP)KaBH;

- CIPUATH PO3BUTKY Ta 3MIIHIOBATH €KOHOMIYHI, COLIaJbHI Ta KYJIbTYpHI1
3B'SI3KM M1 pETIOHAMU Ta KpaiHaMu:

- Ppi3HI perioHu KpaiHu o0'eqHaH] B OJHE IIiIE;

- 3a0e3MeueHHs MPUPOIHOT MIrparlii HaceJIeHHs;

- BIUIMB Ha PO3BUTOK MDKHAPOIHUX BITHOCHH;

- (dopmyeTbcs MIPECTHKHICTh TIEBHUX PAOHIB MPOKUBAHHS Ta BUOIp MICIIb
JUTsl poOOTH, HABYAHHS Ta BIJIOYNHKY;

- BiJl SIKOCTI TEPEBE3CHHS MacaXHpiB Oe3MOCepeHbO 3aJCKUTh PIBEHb

MPOAYKTUBHOCTI Ipalll Ta YITKICTh OpraHi3aiiii BApOOHUYOTr0 MPOILIECY;



17

- pallioOHAJIBHIMMM OyJie BUKOPUCTAHHS TPYAOBUX PECYPCIB, PO3IIUPEHO
reorpadiuHuil pajiyc TPYJIOBUX pECypcCiB, sKi OepyTh y4yacTb y BHUPOOHHMIITBI,
BIIKpUTI MIBUIKICHI 3aTi3HUIN Ta MACAXUPCHKI IMIBUAKICHI CIOJYYCHHS, MOBHIIIE
BUKOPHUCTaH1 OCHOBHI BUpOOHUY1 (POHIU Ta KUTIOBUN (POH]I;

- 3a0€3MeUYNTH CUCTEMAaTHYHE BUKOHAHHS COIIAIbHO Ta EKOHOMIYHO
3BOXKCHUX BUMOT IOJO TOPOXKHLOTO PYXy B OyIb-sIKHW Yac POKY Ta B OyAb-SIKOMY
ICHYIOUOMY HaIpsIMKY, 3a0€31euyoun MpU 1IbOMY HEOOX1THUI piBeHb KOMDOPTY;

- MEPEeBI3HUK  JOTPUMYETHCS BHMOT  IIOAO  MIABUINEHHS  SKOCTI
oOCITyrOBYBaHHS TMaca)XUpiB, IO OIIIHIOETHCSA BIATOBIIHO JO  BIAMOBIIHUX
CTaH/apTIB, L0 PETJIAMEHTYIOTh PIBEHb OOCIYTrOBYBaHHS MACaXKUPIB Ta IXKOMDOPT.

Crneundiyni comialbHO-€KOHOMIYHO 3HAYyyIlll KOMIO3UII1MAHI XapaKTEePUCTUKH
CUCTEM MaCaXXUPCHKOTO TPAHCIIOPTY BUCYBAIOTh OCOOJMBI BUMOTH JI0 TPAHCIIOPTHOI
TEeXHIKH 1 TexHoJorii. CucremaTu3anisd Ta yHi(iKalis UMX BUMOI BH3HAYa€E YMOBU
CTBOPEHHsSI YITKOI Ta €(QEKTUBHOI CHUCTEMH IHTEPMOJAIBLHOTO MMAaCAKUPCHKOTO
TpaHCHIOPTY B MacmTabax KpaiHd, SKa BKIIOYAE PI3HI BUIU TPAHCIOPTY, IO
B3a€EMOJIIIOTh MDK co0ot0. Tomy dopmyBaHHS Ta (QYHKUIOHYBAaHHS CHCTEMHU
MACaXUPCHKOTO TPAHCIIOPTY MA€ 3/IIMCHIOBATUCS B PaMKax TPAHCIOPTHOI CHCTEMH 3
ypaxyBaHHSM B3a€MO/IIi Ta KOOPAMHAIIIIBAHTAXKHOTO Ta MACAXUPCHKOTO TPAHCIIOPTY
3a 3arajlbHUM MIPUHITATIOM €TMHOI CHCTEMHU.

[luMu TpUHIUTIAMU € KOMIUIEKCHUN PO3BUTOK 1 BUKOPUCTaHHS BCIX BHUJIIB
TPAaHCHOPTY Ta iX B3Aa€EMOJII B TEXHIYHOMY, TEXHOJOIIYHOMY, COLIaJIbHO-
€KOHOMIYHOMY, OpPTaHi3allIiHOMY Ta MPAaBOBOMY aCTICKTaX.

[Ipu BupimeHdi mpobiieM PO3BUTKY CHUCTEM MAaCAKUPCHKOTO TPAHCIOPTY
BOXJIMBO BH3HAYMTH OOTIPYHTOBAHWU IIIAX BUKOHAHHS TIOCTABJIICHHX 3aBJaHb 1

YTOYHUTH I11, K1 HEOOX1THO TOCSTTH.
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2. TEOPETHUYHI JOCJIIKEHHS, PO3BUTOK TEOPII I
ITPAKTHUKH 3 JAHOTI'O IIMTAHHA

2.1. Kaacudikanis nacaKupcbKUX aBTOMOOIJILHUX NepeBe3eHb

[Tacaxxupchki aBTOMOOUIBbHI TepeBe3eHHsI KIACU(DIKYIOThCA 3a PSAIOM O3HAK
(puc. 2.1).
3a BUJOM TpPAHCHOPTHUX 3aCO0IB MACAKUPCHKI aBTOMOOUIbHI TEPEBE3CHHS

ninsaTees Ha [1, 3, 4]:

o aBTOOYCHI,
° MepPEBE3CHHS, SIK1 3/I1MCHIOIOTHCS JISTKOBUMH aBTOMOOISIMU.
‘ ABTOBYCHI NACAXWPCBKI NEPEBE3EHHA I

3a BuaaMK CnonyyeHHn 3a npU3HayeHHAM 3a ¢hopmoto opraHizauii

| | ]
~ MICbKi — €KCKypCilHi — MapLUpYTHi
—  MPUMICbKi — TYPUCTCbKi —  Ha 3aMOBNEHHS
a MDKMICbKi — cnyx6osi —  NpsAMi 3amiLaHi
BHYTPILWHbOOONACHI [ LIKINbHi
MDKOBNaCHi — BAXTOB
= MDKHapOAHi

Pucynok 2.1 - Knacudikaiiist aBTo0yCHUX MacaXKUPChKUX IEPEBE3CHb
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3a HaAJEXKHICTIO TPAHCHOPTHUX 3ac00iB TEPEeBE3CHHS SKI BUKOHYIOTHCS
aBTOMOOUIIMHU po3noaistoTees [1, 3,4]:

o 3araJlbHOTO KOPHUCTYyBaHHS (aBTOMOOUII HajexaTb JepxaBli abo
opraHaM MiCII€BOi BJIaJIN);

) BJIACHMMH JIETKOBUMH aBTOMOOLISIMU;

o B1JOMYUM aBTOTPAHCIIOPTOM, SIKHI HAJIC)KUTh OKpPEMHUM
MIHICTEpCTBaM, B1JIOMCTBaM, IiITPHUEMCTBAM;

° JISTKOBUMHU aBTOMOOLISIMM, SIKI B3STI Ha TIPOKaT. 3a BHJAAMHU

HacaKUPChKi CroydYeHHs OyBaroTh [1,4]:

o MICLIEBI (CUTbChKI a00 BHYTPIIIHBOPANOHHI);
° MICBKI;

o MPUMICHKI;

° MI>KMICBKI;

o MDKHApPO/IHI.

Michki niepeBe3eHHsI BUKOHYIOThCS aBTOOycaMu Ta JISTKOBUMHUABTOMOOISIMH -
TaKCl Ha KOHKPETHUX MapiipyTax. MiCbKUM NEPEBE3CHHSIM BJIACTHBE HACTyIHE [12,
24]:

o BEJIMKI [MaCaKUPOMOTOKH;

o BENMKA KUIBKICTh 3YNMUHOK HAa MAapHIpyTi I TOCAJKU-BUCAIKH

Maca)XupiB Yepe3 HEBEIIUK] IHTEpBAIN Yacy,

o BUCOKA IHTEHCUBHICTh PYXy TPAHCIOPTHUX 3acO0IB 3 MaJIUMH
1HTEepBaIaMHu;

o BEJIMKA HACUUYEHICTh MapIIPyTHOI MEPEXKi;

) HEBEINKI B1ACTAaHI HOI3I0K;

o HEBEJIMKI IIBUJIKOCTI PYXY.

[Ipumicbkuil TpaHCHOPT MPU3HAYECHUM )i TEPEeMIIIeHHS MPUMICHKOTO
HACeJICHHS J0 MICT 1 3 HUX, a MICBKOIO HaceJIeHHS JI0 Ta 3 mepeamictbh. [lig vac
peamizauii Ui PEryJNSPHOrO CIOJYYEHHS BUKOPUCTOBYIOThCA aBTOOyCH Ta
MapIIPyTHI TaKci.

[Ipumicbki TIepeBE3CHHsI TOCIIAIOTH JAPYre Micle 3a 00CSITOM TepeBE3CHb
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(6ubme 14% Bix 3aranbHOTO 00CSTY MEpPEeBe3eHb), MOCTYIAOYUCH JIMIIE MiChKUM. B
OCHOBHOMY  TMPEJACTaBIiCHI  3alli3HMUIICI0, AaBTOMOOUIBHHMH  JIOpOTaMH  Ta
aBTOTpancmopToM. [Ipu BUOOpI BUAY TpaHCHOPTY BEJIWKE 3HAYCHHS Ma€ IliHA
MPOI3Ty, @ TAKOXK HAAIMHICTD 1 3py4YHICTh po3kiaay. s aoei, siki moaHs i319ThHa
poOOTy Ta HABUYAIOTHCSH, 3ATIBHUYHHK TPAHCIOPT € HAWOUTIBIT 3pYYHUM 3aBISKH
BEJIMKIN MPOMYCKHIM 3MaTHOCTI, HaJilHIN poOoTi Ta perymsapHocTti. Kpim Toro, BiH
BUPIIIYE BOXIUBY COIiabHY POOJIEMy TPAaHCTIOPTYBAHHS MiCHKOTO HACEJICHHS JI0
canu0, a4 1 MiCllb MacoOBOTO BIANOYMHKY, 3a0€3Meuye TPAaHCIOPTHE CHOJYyYEHHS B
MeXax MicTa.

BiaMiHHOCTI MPUMICHKUX MEPEBE3€Hb B MICHKUX MOJSATAIOTh B HACTYITHOMY

[7-9]:

J MEePEBO3UTHCA MEHIIA KITBKICTh MaCaXKUPIB;

o 3HA4HO OLIbIII BiJICTaHI IEPEBE3CHb;

o MEHIIA KUTbKICTh Ha MapIIPYTI 3YyITMHOK JUISl TOCAIKH-BUCAAKUIIONEH;

o 3HAYHO 30UIBIIYETHCSA KUIBKICTh NPHUMICBKHX MAcCaXUpPiB BECHOIO 1
BOCCHH;

o 30UTBIIIEH] IHTEPBAIA PYXY TPAHCIOPTHUX 3aCO01B.

Micbkuil  (CUTBCBKHI) MacCaXUPChKUN TPaHCIOPT OOCIYrOBYE CUIbCHKE
HaceJeHHs aBroOycamu. Lli MaprpyTu 3’€IHYIOTh CUIBCHKI HaceleHl MyHKTH 3
palloHHUMH Ta OOJACHUMHU IIEHTPaMH, 3aII3HUYHHUMH CTAHI[ISIMA Ta PIYKOBUMH
NopTaMu. XapakKTepUCTUKU MICLIEBOTO TPAHCIIOPTY Taki [7]:

*  Pi3HI 10pOXHI yMOBH;

*  Hwusbkuii IOTIK KJIIE€HTIB;

» [lacaxxupu MarOTh py4YHY MTOKJIAXKy Ta Oarax;

*  [lym 3MIHIOETBCS 3aJICKHO BiJI THIB THXKHS Ta MIOPH POKY.

MUiKMICBKI TIEpeBE3€HHsI M0 IMIBUIKICHUX MaricTpajisix Ha BiacTaHi moHas0
KiJIOMETPIB BiJ HacejaeHoro myHkty [11]:

° M1>K00J1aCHI - MIJK 00JIaCTSIMU;

o BHYTPIIIHBbOOOJIACH] /1715 3B’ 3Ky MICT BCEpEIMHI 00J1acTi;

Micbkuii  (CUTBCBKHI) MaCaXUPChKUH TPaHCIOPT OOCIYrOBYE CUIbCHKE

HaceneHHs1 aBToOycamu. LI MapumipyTu 3’€IHYIOTH CUIBCHKI HAaceJeHl MyHKTH 3
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pallOHHUMHU Ta OOJIACHUMHU IIEHTPAMH, 3aII3HUYHUMHU CTAHIIIMH Ta PIYKOBUMHU
nopTaMu. XapakTepUCTUKU MICIIEBOTO TPAHCIIOPTY TaKi [7]:

*  Pi3ni nopoxHi yMOBH;

*  Husbkuii NOTIK KJIIE€HTIB;

»  [Tacaxupu MaroTh py4dHY MOKJIaXy Ta Oarax;

*  Ilym 3MIHIOETBCS 3aJICKHO BiJI JHIB THXKHS Ta IIOPH POKY.

MIDXMICBKI MEpEeBE3CHHS MO MIBUJKICHUX MaricTpasix Ha BijacTadi moHan 50
KiJIOMETPIB BiJl HacEJICHOTO MyHKTY [1, 3, 4]:

o Exckypcii po3paxoBaHi Ha KOPOTKI BIJICTaHI Ta MPOBOMASITHCS 3 T110M
M0 ICTOPUYHHUX MICTAX 33 MEBHUMHU MapIIpyTamMu (MOXHA 3aMOBJISITU 3a3/aJI€T1/Ib).

o TypuctuyHi  mepeBe3eHHS  3A1MCHIOITBCS 32  BHU3HAYECHHMH
MapuipyTaMu 1032 HAaCcEeICHUMH MyHKTaMH Ta KOPHUCTYIOTbCS TPOMAJICHKUM
TPaHCIIOPTOM BIJIMOBIIHO JIO MOPSIAKY Ta CEKTOpy (aBTOOYCH), OTuIaTa 31HCHIOEThCS
3T1IHO 3 A1F0YUMH Tapudamu abo yrogamu;

o [lin cayxkO0OBUMH  TIEPEBE3CHHSIMHU  PO3YMIETHCA  TEPEBE3CHHS
MpAaIiBHUKIB MIAMPUEMCTBA BiJl IEHTPATI30BAHOTO MICIHS TPOXKUBAHHS 10 MICIA
poOOTH TPOMAACHKUM ab0 BIAOMYMM TPAHCIOPTOM Ta OJHOPA30BE BIAPSIKECHHS
MPOTATOM pOOOYOTO JIHS,

o [IxiapHUN TPaHCHOPT HAJAETHCS B CUIBCHKIM MICIEBOCTI, JIe¢ HEMa€
PEryJIIpHOrO0 aBTOOYCHOI'O TPAHCIOPTY a0 Je PO3KJaja HE TapaHTye, M0 MIKOJSPI
30MPAIOTHCS Ta BUCAKYIOTHCS B TIEBHUH Yac;

o [TosminHa poboTa MOXKE 3A1MCHIOBAaTHCS B OJHOMY HaIpsIMKY
aBTOOycaMH 3arajlbHOTO KOPHUCTYBaHHS Ta BiJJOMCTBAaMH 32 BCTAHOBJICHHMU
MapuIpyTaMu 3 CYBOPHM JOTPUMAaHHSM PO3KIANy AJIsi MEpPEeBE3CHHS OJIHI€T 3MIHH
MIpaIliBHUKIB TIePe]] TOYATKOM 1 3aKIHUCHHSIM 3MiHHU.

o [lin coemiadbHUMU TIEPEBE3CHHSIMH PO3YMIETHCS HAJAHHS TOCIYT
NiIpPUEMCTBAM, TpylnaMm, KOHTIpecaM, KOH(EpeHLIsIM TOLIO MLUISXOM 3aMOBJICHHS
aBTOOYCIB 1 aBTOMOOLJTIB.

3a opraxizaiiiiHor GopMor0 MmacaxMpCchKi epeBe3eHHs 0yBaroTh [1, 4]:

o JIinHiitH1 epeBe3eHHs 31HCHIOIOTHCSA CTPOTO 3a MEBHUM MapIIPYTOM 1

3IACHIOIOTH MTOCAJIKY Ta BUCAKY IMaCaKUPIB HA BCTAHOBJICHUX 3YITUHKAX.
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° BigBaHTa)keHHS HA 3aMOBJICHHS 31MCHIOETHCS HA MiJACTaBl JOTOBOPIB
Ta pa30BUX 3aMOBJICHb BiJ] IIIPUEMCTB, OpTaHi3alliil Ta TPOMAaJIsH;

J [Tpsimi  3MmimaHi mepeBe3eHHS  O3HAYalOTh, M0 aBTOMOOUIBHI
NEpPEeBE3CHHS Ta 1HILI BUIU TPAHCIOPTY 3A1MCHIOIOTHCS HA OCHOBI €JMHOTO KBUTKA Ha
BECh MapUIpyT 1 BUIMOBIAHO 70 3MiH, IOTO/DKEHUX PI3HUMH TPAHCIOPTHUMHU
OJIMHUTISIMH. .

ABTOMOOITPHUI TPAHCIOPT MOCTYMOBO YBIMIIOB Y JKUTTS HAIIUX JIIOJCH.
Ha cydacHoMy eTami pO3BHUTKY HaIIOro CYCHUIBCTBA BOHM MAalOTh Taki
XapaKTepUCTHUKH [4]:

o 30uTbieHHsT OOCATIB TEpPEeBE3eHb Yy MIKMICBKOMY, MIXKMICBKOMY,

MPUMICEKOMY Ta MI>XKHAPOIHOMY CIOJIYYCHHSIX;

o VY CLIBCBKIN MICLIEBOCTI aBTOMOOLIBHUN TPAHCIOPT € €JUHUM BHUJIOM
TPaAHCIIOPTY;
o Y Mamumx MicTax 1 CeNMIax MICBKOTO THUIY aBTOMOOUIbHHIMA

TPAHCIIOPT € OCHOBHUM BHJIOM MacOBOTO MEPEBE3CHHS MacCakHpIB;

o Micbki Ta MPUMICHKI aBTOOYCHI MapHIpyTH 4acTO MarOTh PEryJisipHE
CIIOJIYYEHHSI 3 3a1I3HUYHUMU, PIYKOBUMH Ta MOPCHKUMH BOK3aJaMHu.

o ABTOMOOUTHHUI TpaHCTIOPT 3a0e3neuye TPAHCIOPTHI TMOCIYTd Ha
BEJIMKI BIICTaH1 3a BIJICYTHOCTI 3aJII3HUYHOTO, MOBITPSIHOTO Ta BOJHOTO CIIOJTYYCHHS;

o ABTOMOOUTHHUI TPAHCIIOPT JOMOBHIOE 3ATI3HUYHUN TPAHCIOPT Y
Oaratbox 00JIaCcTAX;

° JlerkoBu# TpaHCTIOPT NMEPEBO3UTH MACAKUPIB;

o [TomupenHs  3aBAsIKU ~ MOMJIMBOCTI  KOMGOPTHOTO,  3pYy4HOTO,
IIBUJIKICHOT'O TPAHCTIOPTYBAHHSI «B1J] ABEPEH 70 JIBEPEii».

OxpiM OCHOBHOI MeTH (3aJ0BOJICHHSI TOTpeO HACEICHHS B TPAHCIOPTI),
aBTOMOOUII3allisl KpaiHU BUKOHYE TAKOXK Ba)JIMBlI €KOHOMIUHI Ta COLaJIbHI (DYHKIIII.
Otxe, aBTomMoOiNMbHA mpomucioBicte kpaiH €C, CHIA Tta Snonii wmae Taki
MOKA3HUKOBI XapaKTePUCTUKH [5]:

o CnoxuBanus 20% ctaii Ta mpoayKIiii MaltMHOOY/ TyBaHHS;

o brmusbko 15% rymu 1 5% ckna (kpaiau €C);
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o 3a6es3neuyroth 20% HaiioHanbHOTO AoxoAy (SmoHis);

o 3abe3neuye poOOTOI KOMXHOTO ITSITOTO MPOMHCIOBOTO POOITHHKA

(CHIA, Smonis).

2.2  AHaui3 cnoco6iB kKoM(pOpPTHHUX NepeBe3eHb NMacaKUPiB

KomdoptHicTr cHmiHHA € OAHUM 13 HaWBaXJIMBIIIUX  IMOKA3HUKIB
eexTuBHOCTI aBTOKpicia [1-3]. ¥ BcboMy CBITI OyJ10 IpOBEACHO OaraTo0ciiKeHb
KOM(OPTY CHAIHb, BKIIOYAIOYH CHJIIHHS aBTOMOOLISA, CHUJIIHHS BaHTaXIBKU [4],
cUAIHHA aBToOyca Ta noizaa [5]. CuaiHHs, 3pyYHE B CTATHYHUX YMOBAX, MOXE MaTH
MOTaHl JUHAMIYHI XapaKTEPUCTUKH, IO POOUTH MOro He3pydyHUM y nopo3i. Konrypu
CUIIHb B aBTOOycax MOBUHHI OyTH €prOHOMIYHHMMH JUJII PO3MILIECHHS IMAaCAKUPIB
pi3HOI cTaTypu. BiIbIIICTh aBTOKpiceN po3p00JieHI HEHA OCHOBI aHTPOIIOMETPUYHHUX
BUMIPIOBaHb, 1 BUPOOHUKH aBTOMOOLTIB He 0aKaroTh BKJIAJATH PECYPCH B PO3POOKY
eproHOMIYHMX KOMIMOHEHTIB [6]. ChoromHi MiChbKi MPOCTOPH, OCOOJIMBO BEJIHKI
MICTa, CTHUKAIOThCS 3 KUJIbKOMa MpoOJjeMaMu 4epe3 MOCTIMHO 3pOCTarouy KIIbKICTh
MenikaHiiB. be3nedni, koMOpPTHI Ta MBHUAKI CIOCOOW MEPECYBaHHS MEIIKAHIIIB
MICBKUX arjioMepauniidi — OfHE 3 NUTaHb, sIKe MOTpeOye TEPMIHOBOTO BHUPILICHHS.
OpHak 13 MBUAKUM PO3UIMPEHHSM [EPEBAHTAKEHUX MICBKHX MPOCTOPIB 1
MOJICPHI3AIEI0 ICHYI0YO1 TOPOKHBOI 1HOPACTPYKTYPH BKpail BaKJIIMBO TMOKPAITUTH
piBeHb Tpadiky [7-11]. IlpupomHum BHpINICHHSAM Ili€el NPOOJIEMU € PO3BUTOK
KOJIGKTUBHOTO TPAHCHOPTY Ta 3a0XOYEHHSI TPOMAsH, K1 1€ HE BUPIMKIN HUM
KOpPUCTYBaTHCS. MeIIKaHIll MICBKUX arjioMepaliiii aHam3yiTh 0arato (¢akTopis,
oOupar4u BUAM TPAHCIOPTY, ceped sSKux Oesmnexka Ta KoMmdopT (BILUIMBAIOTH Ha
Bi3yasbHi, TETJIOBI, 3BYKOBI Ta BIOpaIliiiHl aclieKTH) MarOTh HAWOUIbLINI BIUTUB HA
ixai pimennas [12]. JocmiKeHHs MOKa3aiu, 0 KOM(POPT MaCAKUPIB € KIYOBUM
dbakTopoM y BHUOOpI TPAaHCHIOPTHOTO 3acO0y, 1 WOTrO MOKPAIICHHS MOXKE 3aTyYUTH
OlsplIIe KOPUCTYBadiB MICBKOTO TpaHcmopty [13-15]. SIKiCTh KMTTA B Cy4acHHX
MICTax MO’KHA MOKpAIIUTH, 1HBECTYIOUM B Oe3neky Ta KOM(OPT KOJEKTHUBHOTO

TpaHCTopTy. 3 1HIIOrO OOKY, MIABUIIECHHS O0€3MEeKH TOPOKHBOTO PYXy TaK0X MOXKHA
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JOCSTTH OaraThMa 1HIIMMU criocobamu (puc. 2.2). OHIEI 3 HUX € 3aXUCT MacaXupiB
MiJl Yac MOJIOPOXKi, TOOTO KOHCTPYKIlis O€3MEeUYHUX 1 3pYYHUX CHIIHb 1 PEMEHIB
oe3neku. Ilpu mpoekTyBaHHI €PrOHOMIYHOTO CHJAIHHA PO3MIPH CHJIHHS TOBHHHI
BIIMOBIZIaTH  aHTPOTIOMETPUYHUM BHMIpaM Tmacaxupa. [lacaxupchki CHAIHHS
ONTUMI30BAaHO Ta CKOHCTPYHMOBAaHO Ha OCHOBI aHTPOIOMETPUYHUX BHUMIPIOBAHb
nacakupiB, MmoO0 3MEHIIMTH BTOMY Ta JAUCKOM(OPT, CHOPUYMHEHUN CUAIHHIM
npoTsirom TpuBasioro 4acy [14]. [lacakupam TpaHCHOPTHOTO 3aco0y Mae OyTH
KOM(pOPTHO, OCKUTBKH JTUCKOM(GOPT MOXKE MPU3BECTH O BTOMU Ta, OTXKE, [0
¢db13udHOrO NHCOATaHCy, OCKUIBKA BUKOPUCTOBYBAHI MACAXUPCHKI CUAIHHS YacTO HE
BIJINOBIJIAI0OTh AHTPOIIOMETPUYHUM (HEEPrOHOMIYHMM) BUMIipaM KopucTyBaua. 1o
CTOCYETHCS KOHCTPYKIIi MAaCaXUPChKUX CUAIHb, €prOHOMIYHI (PAKTOPH Ta ACIEKTH
3a0e3mnedath Ouble KOMPOPTY Ta MeHIe BTOMHU mnacaxupiB [15]. BiamosigHo 10
["apBapaChbKOi MIKOJIHW TPOMAACHKOTO 370POB’SI, €PrOHOMIKA — I1€ HayKa, MHCTEIITBO
Ta 3aCTOCYBaHHSI TEXHOJIOT1, MPU3HAYEHI JIJIsi TapMOHI3allli uu 6anaHCcy BCiX 3ac00iB,
SIK1 BUKOPHUCTOBYIOTBCS IT1JT Yac poOOTH Ta BIAMOYHMHKY, 3 JIFOACBKUMHU 3A10HOCTIMU

Ta OOMEKEHHSIMH, THM CaMHM MTOKPAIIYIOYH 3araibHy SKiCTh XHUTT [16].

ITOKPAIIEHHS IOPOXXHLOI
THOPACTPYKTVPU MICT

SMEHIIEHHS 3AT AJIbBHOT' O
ITPOBII'Y ABTOTPAHCIIOPTY

3HUXXEHHS BAPTOCTI HA
PEMOHT ABTOMOBLIA

HIJIAXHU

ITOKPAII[EHHSI
MEJIMUHOT O JJIKYBAHHS HII[BI/I]_]_[EHH q 3MEHIIEHHS PIBHS JTII
TA PEABLIITAII XXEPTB EE 3 IEKU HA KIJIOMETP

(BUIBILLIE YBAKHUX BOJIIB,
BE3IIEYHINII TOPOTH)

JOPOXHBOI'O PYXV

JIOPOXXHBOTO
PYXY

IIOKPAIIIEHHS EKCTEPHOI'O
PEATYBAHHA TA JIOIIOMOT'HY IIPU TPABMAX

SMEHIIEHHS MBUJIKOCTI PYXVY

ITOKPAIIEHHA 3AXHUCTY ITACAXHPIB
B ABTOTPAHCIIOPTI (KOHCTPYKIISI ABTOMOBEIJIB,
ABTOMOBIIBHI CUJTHHS, BUKOPUCTAHHS PEMEHIB BE3IIEKH, IIOAYIIKH BE3IIEKH).

Pucynok 2.2 - Ilpuxnanu cnocoOiB MiABHUILEHHS OE3MEKH JOPOKHBOTO

pyxy
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Ornsan  jiTeparypd IIOJO 3PYYHOCTI CHAIHB TOKazye, 10 TpUBaje
BUKOPHUCTAHHS CHJIHb MOJK€ IMPU3BECTH JO JEIKUX IpobiieM 31 370poB’sM [16].
[Tacaxupu aBTOOYCIB CTHKAIOTHCS 3 TAKUMU MPOOJIEMaMH, K COHJIMBICT, EIIJICTICI,
M’s30Ba BTOMA, IOTaHWHW KpPOBOOOIr, OUIb y XpeOTi, Jempecis, CKyTICThb, OlJb,
OHIMIHHS XpeOTa Ta 1HII TpoOJieMU OMOPHO-PYXOBOTO amapary, SiKki MOXKYTb CTaTH
XpOHIYHUMHU. 3 Ii€1 TPUYUHH, 00 3MEHIIUTH LI MEAUYHI MPoOJIEMH, CIPUYNHEHI
nedopMmaitiero cuaiHb aBTOOyca, HEOOXITHI TOAAIBIN JOCTIIKCHHS 1CHYIOYHX
npodimiB cumine aBToOyca. Y TOW Yac sSIK HAYKOBI[I HaMararoThCs 3allOBHUTH
MpOrajMHy B 3HAHHSX, MOBHICTIO PO3YMIIOUM PO3MOJAUI HAMpyrd Ta MEXaHI3MH
MIIIHOCTI KOHKPETHOT KOHCTPYKIIl CHIIHHS, II€ JOCHIJDKEHHS 30CEpPEeKeHO Ha
KOHKPETHIM KOHCTPYKI[li MIIIHOI IJTACTUKOBOI paMH, sika He OyJia MOBHICTIO BUBYEHA
B ICHYIOUMX yMOBax. JlOCTPKeHHs BKIIIOYAJI0 aBTOOYCHI CUAIHHS, 3alHATI TOPOCTUM
(50 pokiB) 1 mosoaum (10 pokiB) macaxupom, a TaKOKPi3HI CLIEHApIi, B AKUX MIIIHUHN

MJIACTUKOBUIN KapKac CUJIIHHA OYB 3aKpIIJICHUH.

2.3 HopiBHsJILHUI aHATI3 iCHYIOYHX TPOQLTiB aBTOOYCHHUX CHAIHb

[TopiBHAIBHUIN aHaMI3 ICHYIOUMX MNPOQIIIB aBTOOYCHUX CHAIHBb Ta iX OIIHKa
Moke OyTu mpoBeneHa 3 Takux acnektiB: (I) ominka xomdopry ta (II) orinka
EproHOMIKU. Y pO3.iial OLWIHKK KOoM(popTy 48 yYacHHKIB OLIHIOBAJIM CIM YaCTHUH
(TATOMIBHUK, OMOpa JIJISi BEPXHBOT YACTUHH CIIMHU, OTIOpa JIJIS TIOTIEPEKY, Oropa JJIs
CIMHKHU CHIIHHS, OIIOpa JJIsS CTErOH, OIopa I CTETOH i omopa it cuminbs) [15].
CumiHHSL JIETKOBUX aBTOMOOUTIB MawTh 12 KOMIIOHEHTIB, siKi 0e3mocepeaHbo
BIUTUBAIOTh Ha KOMGMOPT Macakupa, BKIIOYAIOYM PEMEH1 OE3IeKH, ITiIJIOKITHUKH,
CUAIHHS, WIATOMIBHUKH, MIATPUMKY CIIMHH, MONEPEKOBY MIATPUMKY, OOKOBY
MIATPUMKY CIUHKH, TOBHY TWIATPUMKY CIOWHKH CHJIHHS, MIATPUMKY CTETHA,
MIATPUMKY CTE€TOH, TMOBHY MIATPUMKY cuiiHHA. Kpim Toro, 17 eproHoMiuyHuX
MOKA3HUKIB OILIHKUA (TaKuX SK JIOCTYIHICTh, KEPOBAHICTh, JOTHUK, 3aXOIUJICHHS,
MOXKJIMBICTh PETYyJIOBaHHS, TIATOHKA 3a pO3MIpoM, MIATOHKAa 3a (popmoro,

aMopTH3allisl Ta 3arajdbHui KoM@opT) Oynau 0OpaHi Ha OCHOBI OTJIANY JITEpaTypH



26

[11-15]. KpiMm xombopTy BaKJIMBOK BHMOIOI € 1 Oe3meka. barato mocimigHHUKIB
BUBYAIM TeMy OE3MEKHU PyXy B KOHTEKCTI aBTOMOOLIIB, aBTOOYCIB Ta MIKMICHKUX
aBTOOYyCiB [7-9]. RUpp Ta iH. BCTAHOBWIIH, IO CTIMKICTh CTETHOBOI KICTKH JI03JIaMy
craHoBuTh 7,99 kH. ¥V Cnonyyenux Illtarax HamionanbHe yrpaBiiHHS O€3MEKH
nopoxkuboro pyxy (NHTSA) BuzHaumino MakcuMmalibHE HaBaHTaKEHHS Ha cterHo 10
kH nmns 50% wmaHekeHiB 4osioBiuoi crari. HaBaHTakeHHsI BIAYYyBalOTh CTETHOBI
KICTKH 3 000X cTopiH HIr 5,2 kH. Xoua B 0e3meuHux Mexax, I MoJelb nepeadaydae
BHCOKI HaBaHTAXXCHHs Ha Ta3. 3aB/ISIKU IMOJIO)KCHHIO MaHEKeHa KOJIHO € OCHOBHOIO
TOYKOIO KOHTAKTYy M’k CIIMHKOIO CHUJIIHHS Ta CTETHOBOIO KICTKOIO. TOJIEpAHTHICTD 10
TpaBMU Ta3y BH3HAYaJdi Ha OCHOBI MIKOBOTO TPUCKOpeHHsA Ta3za XadHepa.
3acTocyBaBiiy A0 Tazy npuckopeHHs 130 KkM/Toj, BiH NPUITYCTHUB, 10 Ta3 Macakupa
MOKE€ OTpUMaTu cepiio3Hy TpaBMmy. Konu BinOyBaeThbcs 3BOpOTHHH yaap, MOJEb
nepeabavae MKOBE MPUCKOpeHHs Ta3zy 33 km/ron. [lomiOHWA iHTEpBan iCHye Mix
MIKOBUM TMPUCKOPEHHSM Ta3a Ta MIKOBUM HABAaHTAXXEHHSM Ha CTETHOBY KICTKY.
Opnak 1e HUX4Ye OE3MeYHOro MOpOry TPaBMH JJIA PiBHIB MPUCKOPEHHS Tazy. Mepil
1 [laTpika gocnipKeHHs MOKa3aiH, 10 FPyAHAa KIITKA JIIOAUHU MOKE BUTPUMYBATH
po3mojiaeHe HaBaHTakeHHs B 49 r. 3rigHo 3 Tectom FMVSS 208, ne 3HadueHHS He
noBuHHO mepeBuinyBatu 60 r. Po3poOka cranmaptiB Oesneku aBrodOyciB (BSS) y
pI3HHX KpaiHax BKJIIOYa€ BUOPOOYBaHHS CHJIIHb, HANPUKIAA, Y KOMII IOTEPHOMY
MOJICNIIOBAaHHI Ta BUINPOOyBaHHI caHed (1[0 BIATBOPIOE CHUJU  3ITKHEHHS
MOBTOPIOBAHUM CIIOCOOOM, ajie JUIIe /Jis BUNMPOOYBAaHHA OKPEMHX CHJIIHb, a HE
BCHOTO aBTOMOOLIs). TecT mopiBHIOBAB TPaIUIIIMHI CUAIHHS 3 HU3BKOIO CIIMHKOIO 3
cepenHiMi (BUCOKMMH) 3aJHIMH CHIIHHSIMH Ta BHUCOKHUMH (HalpUKIad, y CTHII
aBToOyca) 3aJHIMU CHUAIHHSAMH. JIJIsI CUIIHB, CIPSMOBAHUX TPOTH pyxy, BSS
320X0Uy€ BUKOPUCTOBYBATH CHIHHS 3 BHCOKOIO CIUHKOMO. J[ofaTkoBa Bara pi3HUX
CUJIIHb YCKJAJHIOE iX po3MmimieHHs B aBToOyci. TpancnoptHa nonituka €C Mae Ha
METI TMIIKPECTUTH BaXJIMBICTh BUKOPUCTAHHS TPOMAJCHKOTO TPAHCIOPTY HaJ
MPUBATHUM TPAHCIIOPTOM, 30CEPEIMBINNCH Ha Oe3merll MacaXupiB 1 3MEHIICHHI
3a0pyaHenns [15,16]. BeecBiTHs opranizaiis oxoponu 310poB’s (BOO3) BusHae 11eit
dakT y CBOIMl MIOPIUHIM JOMOBiAI MPO TIOOANBHY O€3IMeKy IOPOKHBOTO PYyXy Ta

BUCTYyIIA€ 3a IIOKPAIICHHA JOCTYIIY OO 663H€‘{HOF0, HEOAOPOroro Ta MAOCTYIIHOTO
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IPOMAJICBKOTO TPAHCIOPTY SIK KPUTUYHO BAXKJIMBOTO JUISl MOKpAIICHHS Oe3MeKu y
O1IIBII MepeHacesIeHuX MiChbKUX paiionax. [13-15].

Jltst 1ineit mboro MOCHIKEHHS 3pYYHICTh 1 0e3MeKa )KOPCTKUX TIIIaCTHKOBUX
KapKaCHUX CHJIIHb OYyJIM OLIIHEH1 3 TOYKH 30py AedopMaliii Halpyru Ta KiIHEMaTUYHO1
noBeniHKH. KOHCTpyKIisi Kapkacy CHAIHHS Ta Marepiajid, BHUKOPUCTaHI JUIs
MOJICITIOBAHHS Ta aHaJi3y, HE OyJM MOBHICTIO BHBYEHI B ICHYIOUIH JiTeparypi, mI0
pOOUTH BUCHOBKM HAMO1IBIII BMOTUBOBAaHHUMH.

CporoaHi Bce dYacTillie 3yCTPIYarOThCsl BaXTOBI aBTOOYCHM Takoro THUITY, SIKi
BCTAHOBJIIOIOTHCSl Ha IIaci BaHTaXHUX aBTOMOOUTB Mapku «KpA3y». PosrisHemo
BaxToBUM aBTOOyCc KpA3-5233XE. lleit mapuipyTHuii aBTOOyC pO3paxoBaHHUil Ha
CIMHAJIATH 0Ci0. Sk mpaBmiio, CajloH MacaXUpPChKOi YACTUHU Ky30Ba BCiX Mojeiei
OCHAIIIEHUW OJTHAKOBUM 00JsiaiHaHHAM. [lacaupchKi CUAIHHS PO3TaIIOBaHi B KUTbKa
PAIIB, TPUYOMY TIEPITHI PST AUBUTHCS HA APYTHHA PSI.

KoHcTpykiiiss cuaiHb aBTOOyca CKIIaIa€ThCs 3 METAJIeBOro MiJpaMHHKA, Ha
SKOMY BCTAQHOBJICHO CHJIHHS 3 ITUIACTUKOBOTO KapKacy, OOTATHYTOro OOOWBHOIO

TKaHWHOIO. PO3Mipu macaxupchbKOTO CHAIHHS MTOKa3aHi Ha puc 2.3,
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Pucynox 2.3 — [TapameTrpu Micip A1 CUIIHHS

VY pamkax 1iei poboTu Oyiu 3po0JieHI BUMIpU TTapaMeTpPiB MICITh JIJIsi CUAIHHS

B BaxToBOMY aBT00yCi KpA3-5233HE 1 3Beneni B Tabauio 1.



Ta6nus 2.1 - [lapameTpu Micilb AJI1 CUIIHHS B aBTOOYC1
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HalimeHnyBaHHs mapameTpa

UncenbHe 3HaYCHHS mapameTpa, CM

F

19,5

G 0HOMICHOTO CHIIHHS 22
G IBOMICHOI'O CHIIHHSA 22
H 63
J 40
K 35
Bucora ciMHKM CUIIHHS 53

[IpoananizyBaBiy MOKa3HUKU KOM(OPTAOEIBbHOCTI 1 3aHECHIH iX Y TabJIUIIIO

2.1 MoxHa 3p0OUTH BUCHOBOK, 1110 BaxToBUl aBT00yCc KpA3-5233HE He Biamosinae

MOKa3HUKaM KOM(OPTaOeIbHOCTI KOHCTPYKITIi.
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3. HPOI'PAMA TA METOAUKA NOCJIIKEHHS

3.1 IIporpama xoc/iIKeHHs

VY kBamidikamiitHii poOoTi 3pobiieHa cripoda po3poOKHU Ta aHai3y KOHCTPYKINT
CUIIHHS TacCaXUPChKOro aBToOyca 3 METOI0 BHU3HAYEHHS MOro ONTUMAaIbHUX
napaMeTpiB st KoMGOpPTHOTO Ta O€3MeuHoro nepecyBaHHs. i 1[bOro HEOOXiTHO
BUKOHATH HACTYIHI KPOKH:

- BUBUEHHS Cy4YyaCHUX TEHJEHIN po3poOKM Ta  MPOEKTYBaHHS
MaCAKUPCHKUX CUJIIHb;

- CKJIaCTH KOHCTPYKTHBHI KPECJEHHsI Ta BU3HAUUTU F€OMETPUUYHI pO3MIpH
MAaCAKUPCHKUX CUIIHD;

- JOCIIIUTA Cy4YacHl TEHACHINT PO3BUTKY, KIacHU]IKallil0 Ta aHai3
CI0CO01B MaCaKUPCHKUX TIEPEBE3CHD;

- IIPOBECTH MOPIBHIIBHUNA aHaJ3 ICHYIOUUX POo(d1s1iB aBTOOYCHUXCH/IIHb;

- MIPOBECTH aHaJIi3 KOM(OPTY Ta Oe3MeKu aBTOOYCHOTO CUIIHHS;

- MPOBECTU MOJICTIOBAHHS KOHCTPYKTMBHUX TapaMeTpiB aBTOOYCHOTO

CHJIIHHS,

3.2 Meroauka 10CJaiIKEeHb

AHaniz koMmpopTy CHIIHHSI MOXKHA BUKOHATH 3a JIONIOMOTOIO OIIHKHK BiOpariii,
enexkTpomiorpadii,  enekrpoeHredanorpadii, a”amizy  300paK€HHs  TO3H,
HAaBaHTAKEHHA Ha xpeber, komm toTepHoi TexHiku (CAE), MOHITOpUHTY THCKY,
TEMIIEPATypH Ta BOJOrocTi oo [16].

ExcniepuMenTanpHa, creriaibHO CTBOpeHa (i3MUHAa MOJENbh aBTOOyca, KU
MaB TepeHE CHUJIIHHS Ta JBa PSAAU CHIHB, MpeacTaBieHa Ha puc 3.1. Mogensb
CTOCyBaJlacs MaHeKeHa riopuia, skuii mpezactabiisiB 50-piunoro 4onosika (M50), i
MaHeKkeHa, skoro mnpencraBmsuia 10-tu piuna gutuna (P10). PosrtamyBanas

MaHEKEeHIB, CH/IIHb 1 pEMEHIB Oe3neKku OyIo MPUIHATO HAa OCHOBI IepeadadyyBaHOIO
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peaybHOro CIEHapito MoAil. Yci XapakTepHi po3MIpu MOXKHA JETAJIbHO IPOCTEKUTH B

tabmumi 3.1.

PG
HRPW PRPW PRLW
<]
PRO
APBO
IESR PSO
(a) (b)
HGT
PGT_ _ . HGP _
5. PGP 5 p
PT N HT -\
PB . A HB -
PK HK 8
PS
S “HS

(c)

Pucynok 3.1 - Po3mipu, 110 OMuCYIOTHh MOJIOKEHHS MaHEKEHA IOJOCHIIHHS
Ta po3TalryBaHHs pemens Oesneku: () Bua cnepenxy M50, (b) Bux ciepeny P10, (C)

BHJI 300KY).



Ta6nus 3.1 - Biacrani, 1110 OMUCYIOTH MOJIOKEHHS MaHEKEHIB
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3pa3ok Bunx criepeny Buy 300Ky
CHMBOJI Bincranb (MM) (CHMBOJI Binctanb (MM)
M50 manexken |HG 100 HGT 220
HBPW 225 HGP 350
HBR 50 HT 430
HRR 205 HB 490
HRO 40 HK 100
HBO 85 HS 295-300
HKR 175
HSR 245
HSO 155
P10 maneken PG 90-100 PGT 0
PBPW 330 PGP 515
PBR 330 PT 540-545
PRR 70 PR 575-580
PRO 282 PK 255
PBO 105 PS 40
PKR 150
PSR 85
PSO 250

[Tporpama Mathematical Dynamics Models for Applications (MADYMO)

BUKOPUCTOBYE METOJ] JWMHAMIKM OaraTOTUIBHUX CHUCTeM JUisl (OpPMYITFOBaHHS

gucenapHoi Mozeni. TyT JaHUOr TBEpAMX TUI 3’€HAHMN pa3oM 3a JOMOMOTOIO

KIHEMaTUYHHUX Tap JJid KOMiIoBaHHA a00 MozemtoBaHHsA 00’ekta. Kinmbka (iznyHux

3MIHHMX BH3HAYalOTh TijJa, a TaKoXK KIHEMaTHW4Hl 3 €JHAHHA, SKI JO3BOJISIOTH

pPO3B’SI3yBaTH  PIBHSHHS,

0 KEPYKTh pPYyXOM.

Icuye Tpum mnapamerpu, s

Kl

BUKOPHCTOBYIOTbCSl ISl OMHUCY TBEpAMX TUI: Maca, MOMEHT iHepii Ta LEHTp

TsOKIHHS. Bu3HaueHl kKiHEMaTW4yHI Mapu BU3HAYAIOTh Tila, SKI 3 €IHYIOTHCS 3
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KOXKHOIO ~ KIHEMaTW4yHO maporw. KpiM Toro, BH3HAYaeTbCsi KOOpPJIMHATHE
po3TallyBaHHs LMX TUl. 3arajibHe piBHSAHHS (3.1), BUKOPUCTOBYETBCS ISl OIUCY
3B’A3KY MDK TOJOXEHHSIM JIOKAJIBbHOT CHCTEMH KOOPIMHAT 1 TNI00ambHOI CHUCTEMH
KoopAuHatT, e X1 — MaTpulldl KOOPJIMHAT BEKTOpa IOJIOKEHHS, Il — MaTpHIL
KOOPJIMHAT BEKTOp, IO 3 €JHYE MOYaTKH 000X CHUCTEM KOOpAWHAT, Al — MaTpHIlL
HanpSMHUX KOCHHYCIB, Xi — MaTpHId KOOPAMHAT BEKTOpPA JIOKAIBHOTO 3MIIICHHS

CUCTCMHU KOOPpAUHAT.

Xi = ri + Aixi (3.1)

YucioBa MOZENb pO3B’A3KY 3arajJbHOTO PIBHAHHS pyXy (3.2) BUKOPUCTOBYE

MoaudikoBaHui ogHO(a3Huil MeTo Eitniepa 3 mocTiitHUM KPOKOM Yy 4aci 1.

Mx + Cx + Kx; = Py (3.2)

ne M - marpuusg mac; C - maTpul, o BU3Havyae aemmdyBannsa cucremu; K -
MaTpHI JKOPCTKOCTI; Xt - mepemilieHHs; Pt - MaTpuis, 10 BU3HAYa€ MPUKIAAECH] 10
CUCTEMHU 30BHIIIIHI HaBaHTaxeHHs. L{g MaTtpuia 3a3Bu4aiil npuiiMaeTbest y Gpopmi Tak
3BaHOTO MPOMOPIIIHOTO NeMIdyBaHHs (3anexHo Bix MaTpullh K i M).

Icnye 3 Tunu MexaHIYHMX MOJENEH, y SKHX HEUITKI MOJeil Ta HEeHpOHHI
MepeXi He BUKOPUCTOBYIOThCS Yepe3 iXHIO HeliHIMHICTh. Ha xanb, depe3 xapakrtep
eKCIIEPUMEHTY pO3Tally’)KeHHSI He MO’KHA BUKOPUCTOBYBATH /ISl JOCATHEHHSI Oa)kaHOi
cwid JaeMndyBaHHS Yy BIAKPUTIH CHCTeMi KepyBaHHS. Y LbOMY BHUIAAKY
BUKOpUCTaHO Mojienb byka—Bena. Slk omucano B Spencer et al, Moaens 3a3Buyaii
BUKOPUCTOBYETHCS JIJII PO3POOKU TICTEPE3MCHUX XapaKTepucTuk aemmdepa MP. V
IIbOMY EKCIEePUMEHTAIBHOMY JOCIi/DKeHHI KepoBaHuit aemmndep MR wmae Bucoky
KOMIIEHcallilo BiOpalii nopiBHsHO 3 nmacuBHUM aemndepom MR. Keposanuit MR-
aMOpTHU3ATOP JIEMOHCTPYE Kpally NMPOAYKTUBHICTh Ha 24% MOpOXKHIX TPAHCTOPTHUX
3aco0iB MOPIBHSHO 3 MOBHICTIO aKTUBHOK Ta Ha 22% Ha i/eaJibHIN HaliBaKTUBHIN
cucTeMi miaBicku [5].

[NicrepesucHy moBeninky nemiepa MP Oyino 300pakeHO 3a JOTOMOTORO
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moneii byka—Bena [5]. Cxema Mexaniunoi cxemu aemidepa MP HaBeneHa Ha puc.
3.2 nemndepu MOXKYTh OYTH BHKOPHUCTaHI TaKOX SK e€JIeMEHTH KoMmdpopTy Ta
mymo3axucHi [4-5]. Ha puc 3.2 npeacraBieHHWH — 3arallbHAd — BUTJIS
3BYKOI30JIAIIIHHOT TMEPEeropojiku JIBUTYHa aBToOyca. Ha momepeunHomy po3pisi
MOKa3aHO TMEPEropoJIKy aBToOyca, ne | — MOTOpHUH BINCIK, 2 — MACAKUPCHKHIMA
caioH, 3 — JIBA, 4 — BuyTpimHsS yacTuHa mneperopoaku. Ileperopoaka mae
eJIACTUYHE KPITUICHHS, K€ € 30BHIINTHBOI YaCTHHOIO 3BYKOTOTJIMHAYA apMYyIOYHX
CJIEMEHTIB. AMOPTH3aTOp Ha BOJIACHKOMY CHIIHHI € OOOB’SI3KOBHM €JIEMEHTOM.
Opnak koM(oOpT miag Yac TPAHCMOPTYBAHHS MOXHA MIJABUIIUTH, BCTAHOBUBIIH

aMOpTU3aTOPH 1 Ha MACAKUPCHKI CUIIHHS.

[—> y [—r-\'

Bouc-Wen M 1

ANANNANNANANNRANANNANNAY

(@) (b)
Pucynoxk 3.2 - Mexaniuna mojensb 3acininku MP (a), 3aranbHuil BUTIISAI

CHUCTEMH 3BYKOi130J1s1111 aBTOOYCa (0).
3 emmipuyHOi TOYKM 30py MEXaHIYHAa MOJENb pPErylloeTbCcsl TaKUMHU
PIBHSIHHSIMU:

1
C“ +CI

[az +ky(x—y)+cpX]

}') =

(3.3)

t= oy f= e 2 - uGi- )| + AGE- ) (3.4)
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fis =itk (%) 35)

Buxonsun 3 BigmiHHOCTEW Yy posmipax, 12 aBToOycHUX CcHAIHB OyiIu
Kiacu(ikoBaHi Ha OCHOBI iXHIX OCOOIMBOCTEW I ITijIeH AociipKeHH. BiamosiaHo,
MOTIEPEKOB1 oropu Oysn Kiacu(ikoBaHI 3 TTOCWIAHHIM Ha PI3HUIIO B PO3Mipax Mixk
BUJIVICHOIO IIEHTPAILHOIO JIHIEIO Ta JIHISAMHA CUAIHHS, BUMIPSHUMU JJIT BUMIPSHUX
npo¢iniB cuaine aBToOyca. e o3Hauae, 1o nonepexoBuit Bigail O0yB chopMOBaHHIA
e > 25 MM (Y cepenHhOoMy) abo0 CIUTFOCHYTHH ISl JTOCATHEHHS (popMu
MOMEPEKOBOr0 BTy <25 MM M0 IEHTpajbHIA JiHI, a po3pobiieHa OidHa
MoTIepeKoBa oropa Oyia chopmoBaHa g >45 MM a00 CIUTIOIICHA NI JOCSTHECHHS
014HOI morepekoBoi onopu dopma < 45 MM, HIkK OlYHA MMONIEPEKOBA OMOPA HA JIHISAX

cuninns (puc 3.3).

A
e s S L]

LleHTpanbHa e JliHia cnUHKK
NiHinA B

CUATHHA

NliHia cupgiHHAa
Pucynox 3.3 - Kputnusi norepedsi nepepizu Ta KOHTYPH podiiro

aBTOOYCHOTO CHIIHHSI.
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4. PE3YJBTATH JOCIIIXKEHDb TA IX AHAJII3

4.1. MoaeawBaHHs KOHCTPYKTUBHUX MapaMeTPiB CHIIHHS

Ha BigMiHy BiJi CydYacHOCTI, paHillleé KOHCTPYKIIi CHJIIHb BHUTOTOBJISIIUCS
nepeBaxHo 3 TpyOuactoro mpodimo. I[Ipore mTamMrioBaHi KOHCTPYKIN CHIIHb
MACAXUPCHKUX aBTOOYCIB 1€ MNOTPEOYIOTh MOJANBIIOTO EKCIIEPUMEHTATBLHOTO
aHamizy. ¥ oMy Bumajaky npu 3D MojenoBaHHI BUKOPUCTOBYBAIACs IITAMIIOBAHA
KOHCTPYKIisi TOBIIMHOIO 2 MM 31 ctam 20 (puc. 4.1). Ilporpama, mo ma03BOJIsIE
posnoaituTu 3ycuinis Ansys Workbench.

OniHka npecTapisia TPAAULIMHUN TIAXIA 10 BUPIMICHHS Ta NPEICTaBICHHS
PO3MOALTY BHYTPIIIHIX HANPYXeHb y PI3HUX KOHCTPYKIisAX. [IpoBeaeHo muHaMiuHuN
aHai3 JUisl BU3HAUYCHHS AedopMaliii Hanmpyru Ta KIHeMaTUYHOT TOBEAIHKA MEXaHI3MY
3 ypaxyBaHHSM TPY>KHO-TJIACTUYHOI MOBEIIHKH OKPEMHX YacTHH MexaHizMmy. [lpwm
CTBOPEHHI MOJIeN1 MEepIIUM KPOKOM OYJI0 3MEHIIIEHHS Baru, sika Mociaadiiioe HeCydy
paMy, 1 JUIsl MiABUIICHHS 1i MOJATIMBOCTI OyJI0 BUpi3aHO CUIIHHS Mojeni. Bupis
y’)K€ BAXKJIMBHA [JI1 OTPUMAHHS HEOOXIIHMX pyXIB Ha KOHTPOJBHUX TOYKAX
BIIMOBIHO JI0 BHMOI CTaTHYHUX BHUIIPOOYBaHb, 3alpOIIOHOBAHMX CBPOMNEHCHKOIO
exoHoMiuHOIO Komiciero [Tpasui OOH Ne 80.

Bucora naBantaxkennst H1 Bantaxy Pl cranoBuna 781 MM BiTHOCHO TTOBEpXHI
OCHOBH, a BHCOTa HaBaHTaxeHHs H2 BanTtaxy P2 cranoBmiia 533 MM BiAMOBiIHO.
3HaueHHa HaBaHTaxkeHb Pl 1 P2, npuxknageHux 10 3aAHBOTO CHJAIHHA, Oyiu
napajiefibHI TOPU3OHTAJBHIN TIJIONMIMHI Ta MO3J0BXKHINA oci aBToOyca 1 MOTau OyTH

poO3paxoBaHi HACTYITHUM YHUHOM Y piBHsHH:X (6) 1 (7):

1000 1000
_1000 . _ _ 4.1
1 - 50 0781 + 50 = 1330 ( )
2000 2000
P, = + 100 = ———+ 100 = 3852N

H, — ~0.533 (4.2)
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Pucynox 4.1 - Monens CuaiHHS 3 TPECOBAHOTO JIUCTA: a — CYIILIbHA; b -

MOJIEIb METOIOM CKIHUEHHUX E€JIEMEHTIB.

[ToganpmMM BUKOHAHHSIM JIOCTIJKEHHSI KapkKaca CHJIHHS, 1[0 BIAMOBIAA€
Bumoram Permamenty OOH Ne 80, € anani3 MilIHOCTI KOHCTPYKIIii, TPEJACTABICHOI Y
BUTJISAZII TBEPAOTLILHOI Mojeni. Ile 3abe3neunTh OUIBIIY TOYHICTH PO3PAXYHKY Ta
JI03BOJIMTH BpaxyBaTH IUIACTHUHI AedopMaltii (Homyckaroun (Ppi3udHy HENiHIHHICTD).
OCHOBHOIO MEPeBarol0 TBEPAOTIIILHOI MOJIEII € MOKIIMBICTh IEPEXOAY BiJl BY3JIOBUX
3'€lHaHb CTPIJKHIB JI0 peanbHUX OO0'€eMHHMX 3'€qHaHh TPyO Ta IHIIMX EJICMCHTIB
KOHCTPYKIli, 10 BIJANOBIIalOTh peaJbHOMYy clieHapito. Ha BigmiHy Bifg
XapaKTEPUCTHK CHUJIIHHS, TBEPJOTUIbHA MOJENb € Ha0araTo CKJIAIHIIIOK 3 TOYKHU
30py ii moOynoBM Ta aHajidy, TOMYy IO MOJelb Mae OyTu po30ouTa Ha Habopu
pO3MipiB 1 KOHDIryparii.

[IpoBeneHo MOCHIMKEHHS TPbOX BapiaHTIB CHAIHBL 3 HABaHTAXEHHAM 34
HACTYITHUMH CIIeHapisMu: 3 mijgcTtaBkoro (puc. 4.2 a), 3 OOKOBOI KOHCOJUIIO
kpirieHHs (puc. 4.2 6) Ta 3 J0JIaTKOBUM TOPYYHEM, SIKHU KPIMUBCSA 10 KapKacy Jaxy

(puc. 4.2 c).
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(a) (b) (©)
Pucynox 4.2 - TpuBumipHa MOJIeTb CUAIHHS 3 ITiICTABKOIO (), 00KOBUM

kpiruteHHsM (b) 1 MOpydHeM, MPUKPIIICHUM 10 paMu axy (C).

[Mepmmit mpukiang (puc. 4.2 a) CKIAMAEThCA 3 BEPTHUKAILHOI CTIMKH,
BUTOTOBJICHOT 3 MPOQUI0 TOBIIMHOI 2 MM 1 3 OTBOPOM Y IIEHTPi JUIsl €KOHOMII
Marepially; OJIHAK 1€ HE 3MEHIIYBAJIO >XOPCTKICTh KOHCTPYyKIii. J[HO CTiiKu
MIPUBAPIOETHCS 10 MJIACTUHU TOBIIMHOIO 3 MM 3 IBOMa OTBOpaMu AiameTpoM 10 mwm,
nig 0onToBe 3'€MHAHHA. Y MOJEl 3MOJENbOBAHO 3BapHE 3 €IHAHHS IUIACTUHHU, SKa
BUKOHYE pOJb (aHIls, 110 KPIIUTh OCHOBY JO KOJIICHUX apoK aBToOyca Ta pamu
ctiviku. [pyruii cuienapiii (pucyHok 4.2 b) aktyanbHuM JUisi TpPaHCIIOPTHUX 3aC001B 13
HU3BKUM BXOJIOM 1 HU3BKOIO MIJIOTO10, 110 3a0e3neuye epeKTUBHE 00CITyrOBYBaHHS
MiJJIOTH aBToOyca. Moro ocHoBa He 3aKpiljieHa Ha CTIMKax Ha MiIo3i, a MIIHO
IpUKpimJieHa 10 60pTy aBToOyca depes JIBl OMOpHI Kpyril Tpyou pos3mipom 20 x 2
MM (puc. 4.2 6). 111 TpyOu npuBapro0Th 10 CTaleBOi IJIACTUHH (po3mipom 265 x 50 x
3 MM) 3 JBOMa OTBOpaMH sl 00JITOBOrO 3'eqHaHHS Ha 10 mMM. DjaHIl KPIILIATHCS
300Ky cuaiHHS Ha BUCOTI 200 MM.

Buxosuu 3 Toro, mo apyrui crieHapii (puc. 4.2 b) xapakrepusyerbes BUILIIM
MOTEHI[IAJIOM ONTHMI3allii, TMOPIBHAHO 3 KJIacMYHUM Bapiantom (puc. 4.2 a) 3
M1JJIOTOBUM KPITIJICHHSM 3a JIOTIOMOTOIO CTIMKH, SKUH Ma€ 3HaYHO MEHIIY BiJCTaHb
MDK OMNOpaMH KpITUICHHS, a OTXKE, 3HAYHO OUIBIIMNA MOMEHT Jii CHJI, JOIIJIBHO
MOCWJINTHA WOTO BBEJCHHSIM JJOJIATKOBOI PEHKH, MPUKPITICHOT 10 KapKacy naxy (puc.

4.2 c). Bapro BiA3HAUWTH, IO YAaCTO MO’KHA 3YCTPITH BapiaHT KOHCTPYKIIi 3
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KPIIJIEHHSIM TMOPYYHS /0 Kapkaca OJHOro 3 CHJIIHb. TakMM YWMHOM, B pe3yibTarTi
HaBaHTakeHb 3rifgHO 3 [IpaBunamu €EK OOH Ne 80 oTpumytoTh pi3HI 3Ha4YEHHS
nepeMileHHs Ta MOTJIMHEHO1 €Hepril ISl CIIUHKY Ta MPABOTO CHUJIIHHS.

3aranoM KOXXEH BY30J Mae 6 CTYINEHIB BUIBHOTO MPOCTOPY (TpH JIIHIMHUX
NepEeMIIEHHS Ta TPU KyTH MOBOPOTY), ajie JAJisi KOHKPETHOTIO 3aB/JIaHHA ME€BHI CTYTMEHI
BUIBHOTO TMPOCTOPY MOXYTh OyTH HeMmoxuMBUMU. Hanpukmnan, y mporect
po3B’sA3yBaHHs Jedopmallii MIOCKOTo I’ ITUTOYKOBOIO KPITUICHHSI OCHOBU CHJIHHSA,
HAaBAaHTa)XCHOTO TUIOCKMMHU CHJIAaMH, OCHOBH1 (YHKIIi, IIO OMNUCYIOTh 3MIIICHHS
IUIOIIMHHU iKY, MOKHA OITYCTUTH, OCKUIBKH 1X 3HAYE€HHS JOPIBHIOEHYIO. Tum onucy
BKJIFOYAE TYT TOIOJIOTIIO €lleMeHTa (IUIOCKUN TPUKYTHHK, IUIOCKUI YOTHPUKYTHUK,
0araTOKyTHUK 13 ~ BUTHYTMMH  CTOpOHamH, OO0’€MHHMI  eJeMEHT-TeTpaenp,
HIECTUKYTHUK TomOo). Jlims Takux (iryp BHUKOPUCTOBYIOTHCS OCHOBHI (DYyHKIIIT
(4oTHpUKYTHHK 3 6 TpagycaMu BUIBHOTO HPOCTOPY Y BY3Ji, YOTHPUKYTHUK 3 2
rpagycamMu BUIBHOTO MPOCTOPY Y BY3JIl TOIIO) 1 (GOPMYIHU JJisi OOUMCIECHHS TIPYKHOT
eHeprii. Po3B’s30k cuctemu piBHsHE MCE (MeTO1y CKIHUEHHUX €JIEMEHTIB) IUISIXOM
MPOTHO3YBAHHS TEpPEMIIlIeHb Oyje CKJIaJOBOIO BY3JIOBUX IMEPEMIIIEHb AUCKPETHOI
KOHCTPYKIli TMAacaXupchbKOro cuiiHHg. B 1minomy 0a3oBa Mojenb 3 TMiJCTaBKOIO
CKJIamacThbed 3 19 CKIIaI0BUX E€JIEMEHTIB. Moro Bara CTaHOBHTE 15,1 kr. KigbkicTh
CKiHUeHHUX enieMeHTiB Mojeni FEM nabmmkaersest 1o 40 000, a KUIBKICTh BY3/IiB —
85 376. Pe3ynbratt 004MCIIEHDb MTOKA3yIOTh, 1110 HE3BAKAIOYHM HA 1IGHTUYHICTD JIIBOTO
Ta MPABOIo MICIb, BOHU MOJIJIEHI Ha PI3HY KUIbKICTh KiHIeBUX enemeHTIiB (FE): miBe
ckiagaeThes 3 16 160 enemenTiB, 00’ ennanux 33 265 By3namu, a IpaBe CKIIAIAE€THCS
3 16 189 enementiB i3 33 309 By3miB. IlomiOHi ymMOBH crocCTepiraroThCs IS
aOCOJIIOTHO OJHAKOBHUX O0NTIB MS, 1m0 KpimiaTrh OCHOBY. IlosicHeHb MoOxe OyTu
KigpKa: mo-mepire, amroputM Ansys Workbench crBoproe CiTKy KOXHOTO pasy
IHIUBIAYyalbHO (MIAJAITOBYIOUNUCH MM 3a7aHl yMOBH PO3PaxyHKy), 1 MOXKe
MOYMHATHCS, HAMPHUKIAA, HE 3 00JacTi KpIIUIEHHS CHUAIHHSA, a 3 HOro BEpXHBOI
YaCTHHHU, TOKA3yIOUH 03HAKH IITYYHOI HEHPOHHOI MEpexi.

[To-apyre, ocHOBa, O SIKO1 KPIMUTHCS CHUIIHHS, HE € CUMETPUYHOIO (pi3Ha
CTYMIHb AeTajizalli B pi3HUX ii 006JacTsIX).

Mogenbs cuaiHHA 3 KOHCOJIbHUM KpIIUICHHSM CKJIaaaeTbes 3 19 ckiamoBux
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enemMeHTIB 1 Baxxdye Ha 0,6 kr. KuibkicTh kKiHIIeBUX Touok Mojaen FEM 3poctae no 42
699, a KITBbKICTh BIATIOBIIHUX BY3J11B cTaHOBUTH Maibke 5000 oguHuUIIb.

Yci eneMeHTH, 0 BXOIATh A0 CKJIaay MOJENi CHAIHHS, MaloTh HEIIHIHHI
XapaKTepUCTUKN MaTtepially, BKIOYaloud Woro (i3u4Hy HeNmiHiiHIcTh. Hampukian,
onuH 3 OontiB M8 cknanaerscs 3 198 enementiB 1 408 By3imiB, a BiAMOBiIHA raiika
cKiIanaeThes 3 66 enemeHTiB 1 473 By3miB. [lapameTp KOHTaKTHOI YyTJIMBOCTI, SKHIA
aBTOMAaTHYHO BCTaHOBIIOETHCS B cepenoBuill Ansys Workbench, cranosuth 3,4712
MM (3HAQUEHHS JOMYCTHUMOTO BIAXWJICHHS). 3arajioM MOJENb CKIAJHIA 010
BUOIPKH cTellaxka 1 MmoTpedye OUIbI JIeTadbHOI PO3OMBKU KIIOYOBUX EJIEMEHTIB:
CTYIIHb JeTali3alli B PO3/iJIl BUBHAYAETHCS MApaMETPOM PEJIEBAHTHOCTI, KU JUIs
JTOCHIKYBaHOT Mojen mpuitMaetbest piBHUM 0,35 (sik yacTuHA (DYHKI[IOHAJIBHOCTI
nporpamHoro 3a0esnedenns ANsys Workbench, makcumanbHe 3HAYeHHS IS
Relevance cranosuts —100).

[TopiBHSIHO 3 TepmIMM clieHapieM (puc. 4.2 a) 1 He3Ba)KalO4u Ha BIJICYTHICTb
CTIMKM U1 KpIIJICHHS [0 TMiJJIOTH, 3arajbHa BUcOTa Mojedi (doBxuHA Y)
soubimIacs 3 791,09 no 1184 mwm.

Piznunss B raGapuTHiii BUCOTI OOYMOBJIEHA HAsSBHICTIO BHCOKOTO TOPYYHS,
SAKUU KPIMUTbCA 1O CHCTEMHM MOPY4YHIB Ha Jaxy kaOinu. I[lopiBHSHO 3 apyrum
cueHapieM (puc. 4.2 b) xuibkicte FE 3pocna Ha 7%, a KUIbKICTb By311B — Ha 7,5%
BIJITTOBITHO.

Bara monmeni 3 mopy4HSMH CTaHOBUTH 16,6 Kr, a KUIBKICTh CKIIAQIOBUX
CJIEMEHTIB CKJafaHHs 30uIbImMIacs He Tak cribHO. Jlani mo FEM-apotsHiit petimi
Oynu Taki: kimbkicte FE mepun — 3792, a KinbkicTh BysniB — 7426. Ii raGapurtha
BucoTa ckitana 971,5 MM, a Bara Bciei moaem — 0,9 kr.

[Tin yac KOMIT IOTEPHOTO MOJIEITIOBAHHS BUIMPOOYBAaHb paMU CHJIIHHS TaKOX
BU3HAUYCHO IMOBEAIHKY CKJIaJOBUX €JIEMEHTIB 3 BIJIMOBIAHUMU MapaMu TEPTS CTAIb—
ctanb. Jla map cramb—cTanb KOe(IIEHT TEpTS BCTAHOBIOEThes piBHUM 0,2, 110
BIJINOBIJIa€ TUIIOBOMY 3HAYECHHIO B CTaHI crnokor. Kpim 0oaToBHX 3'€nHaHb, BCI
KOHTaKTHI mMapu MaroTh koedimieHT Tepts 0,2. XKopcTke ckieeHe (Hepyxome)
3’eqHaHHS 3a0e3medye OoNTOBE 3’€qHAHHS (HAMPUKIAN, CKJIEEHE — OOJTOBE

3’eqHaHHSI MS).
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Cnig  3a3HauMTH, WO TBEPKEHHS TMPO MNPAMHA  3B'A30K 3POCTAHHS
PEIEBAHTHOCTI 3 TOYHICTIO PO3PAXYHKY € XUOHUM. Y po30uTiit koHbiryparii HaFE
napametrp Relevance Center BcranoBieHo Ha Fine, 10 o03Hayae MOKpaIIEHY
JeTajizalliio eJeMeHTa Ha BUTUHAX MOJICI Ta CKJIaaH1 repexoau (00aToBl 3’ qHAHHS
Tomo). MiHIManbHEe 3HAYCHHS JOBXHHH pedpa CKIHUEHHOTO €JIEMEHTa CTaHOBHIIO
5,8838 mm.

Cnouatky OynM mpoaHali30BaHI 3HAYEHHs Hanpyru 0a30BOi Mojeni 3i
CTilikOr0. MakcuMabHO JOCSITHYyTe 3HadeHHs ckuaino 431,74 Mlla. Crilika
KpIlujacs 3a JOMOMOTOI0 OOJTOBOrO 3'€JHAHHS HA JIIBOMY KpPOHIITEHHI, SKHii
KPIMUBCS Pa30M 3 PyXOM CHJIIHHS JI0 OCHOBM B HOT0 mepenHiil yactuHi. [Ipunbomy
MaKCUMaJIbHE 3HAYCHHS HANPyTru 00aTIB KpimuteHHs cranoBmwio 199,43 MIla. ¥V micmi
KpIIJICHHSI KapKaca CUAIHHS OOJNTOBUM 3’€IHAHHSM 3HAYEHHSI HAMPYT'H CTAaHOBHIIO
240 MlIla. CxnafoBi eIeMEHTH AO0CATaaIl MaKCUMaIbHUX HAmNpyKeHb y Pi3HUHN Yac,
10 MPEICTABJICHO HA PUCYHKY 4.3.

[Ipun posriani Hanpyx eHo-IeOpMOBAaHOTO CTaHy KOHCTPYKIII Ha ertami
MOBHOTO MOIJIMHAHHS €HEeprii yjaapy, MpelCcTaBleHOro Ha puc. 4.3, MakcHUMalbHE
3HAUCHHA HaIpyXXeHHs, 10 aopiBHIoe 374,74 Mlla, 3adikcoBaHo B paMi aBToOyca B
IUIOLII BUTMHY cuAiHHA. Lle ouikyBaHO 4Yepe3 HaillOUIbIIl 3TMHaJbHI MOMEHTH, L0
POXOJSTH Yepe3 110 00J1aCThb.

3HaueHHs HaNpyrd B CTiIl KojuBawoThes Big S5 Mlla y dumanmi 3
nigBumeHHsM Ha 45 MIla B 6ontoBux 3'eqHanHsx 1 mo 270 Mlla B crifi (puc.
4.4). KOHCTpYKTHMBHO HIKKa CHJIHHS SIBJISIE COOOIO 3BapHY KOHCTPYKIIIIO, IO
CKIIAJAEThCS 3 TMPECOBAHOTO JIUCTA TOBIIMHOW 2 MM 1 TIIJIOCKOTO (hIaHIis,

3aKpIMJICHOT0 Ha Mi/1J1031 TOBIIMHOIO 3 MM.
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Pucynok 4.3 -Jliarpamu po3TsATryBaHHs 3aJI€KHO Bijl CTYIEHIB HaBaHTa)xeHHS: (a) raiika; (b) oonr
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124,91
83,275
41,638
0,00052943 Min

Pucynox 4.4 - Kapra MilIHOCT1 CTIHKH.

Pazom 3 ocHOBOIO cuJIHHS (3BapHUM KapKacoM KBaJApaTHOI TpyOH) CTiiika i
dbiaHenp 3aKkpirieH! Ha KPOHIITEHHI AyTH CUJIIHHS, YTBOPIOIOTh €IMHY HEPO3IIIbHY
KOHCTpyKIito.  KoHCTpykiiss  mponeMoOHCTpyBajla ~ MakKCHUMalbHE  3HAYCHHS
Harnpyxxenns 339,81 Mlla, sike GpikcyeTbCs B KpOHIITEHHI TPABOTO CUATHHS.

BapianT ocHOBHM cHJiHHS, TPU3HAYEHWI 711 BCTAHOBIEHHS B aBTOOycax 3
HU3BKMM BXOJIOM, Ma€ OJHOCTOPOHHE KpIIUIEHHS, NPUKpiIUIeHe 10 OOKOBHHHU
aBToOyca, 1 TOMY, TEOpPETUYHO, BIH Ma€ HIKYY pIBHOBary, HDXK IIONEpeaHs
KOHCTpPYKIlis. MakcuMalibHe 3HAuY€HHs Halpy>KeHb, 3adikcoBaHe B IMpoIecl
HaBaHTaXeHHA, cTaHoBWIO 434,33 MIla. Bona BianoBifae 30H1 KOHTaKTy NEpeIHBOT
raifku 3 JBOIO paMoOl CHIIHHA. Taki yMOBH Ta BHSBICHHS pO3PAXYHKY
MaKCHMaJbHOTO HAIPYXEHHS TIOBHICTIO BIAMOBIJAIOTH MOMEPEAHHOMY BHUMAAKY. B
000X BHUMaJKax railka BUTPUMA€E CHJIOBY PEaKIlil0, IO TEpeaacThcsi Bia 0OoiTa,
30epirarouu IUTICHICTh KOHCTPYKINi. MakcumanbHe 3HAY€HHsI HApyrd CTaHOBUTH
390,02 MIla, mo na 3-5% Ourbme MOPIBHAHO 3 mMOmepeaHiM BapiantoM. lle
3HAUEHHS BIJIOBIA€ IOl JIIBOTO CHJIHHSA 3 MIACTaBKOW (TIpaBe CHUIIHHSA OYJI0

OUIbII 3aBaHTaXEHUM). Y 3BOPOTHOMY BHUMAAKy 3HAYEHHS MaKCUMAalbHOTO
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Harnpy>XeHHs Tnpunagae Ha ocHoBy cuainHg 3 305,81 MIla npotu 339,81 Mlla y
BapiaHTl CTiMKkKW. TakuM YWMHOM, KPOHIUTEHWH 3HAXOJUTHCSA B yMOBaX MEHIIOTO
HABaHTA)XCHHSA K YaCTHHA KOHCTPYKIi KoHcomi. He3axkatoun Ha Te, 110 aOCOMIOTHE
3HAUCHHA HaNpyXeHb HIKYE B KOHCOJBHOMY BaplaHTi, CEpeJHE 3HAUYCHHS
HanpyxeHb Buiie Ha 30-35%, sxmo rosoputu mpo 270-300 Mlla ans mpodinis
Tpyd (25 x 2 mm) mpotu 220-250 Mlla nns BapianTa, mo 3a0e3medye CTiKe
KPITUICHHS.

3arasoM KOHCOJIbHA KOHCTPYKIiS 3a HampyKeHHAMU Ma€ JOCTaTHIN 3amac
MIIIHOCTI, aJleé 3HaYHa YaCTHHA CKJIAJI0BUX €JIEMEHTIB 3HAXOJUTHCS 32 MEKaMU MEXI
TekydocTi matepiany (cranp 20 — 250 MIla). Lle mosICHIOETBCS THUM, IO CHAIHHS
BUKOHY€ (DYHKIIIO MIJIIUITHUKA, 0 MOXE MPU3BECTH 10 30UIBLIEHHS 3CYBY Mif
peryasipHUMU HaBaHTa)XeHHsMHU BinnosinHo 10 [Ipasun €EK OOH.

Jlnst TpeTboro BapiaHTy OCHOBU 3 KOHCOJBHUM KpIIJIEHHSM 1 JOJIaTKOBOIO
OpOHEI0 3 KapTOK Hampyr IMOMIYEHO 3HI)KEHHA Ha 5% 3HAueHHs Hampyr.
MakcuMainbHe 3Ha4eHHS BIJIIIOBIIA€ TIJIOMII BUTHHY JIIBOTO CHJIIHHS. 3arajJoM MOJKHa
OLIIHUTH BITHOCHY PIBHOBAary KOHCTPYKLIi CUAIHHS Pa30M 13 JOJAATKOBUM MOPYUYHEM:
KOJIMBaHHS 3HAYCHHS HAMPyTH MK KOMIIOHGHTamMu Mojeni crtaHoBuTh 30—40%,
TOOTO HEMAa€ MEPEBAHTAKEHUX E€JIEMEHTIB a00 €JIEMEHTIB 3 HAUIMIIKOBHM 3aracoM
MIL[HOCTI.

Xoya OCHOBa CHIIHHS IMOKa3ajia MakCUMallbHE 3HAa4eHHs Harpyru Ha 5 Mlla
Olulbllle, HDK Yy JIBOX IHIIMX BHIAJIKaX, CEPEIHE 3HAUYECHHS HANPYXEHb Yy KPYIJIHX
npodinsix pozmipom 20 x 2 MM Ha 15-20 % Hux4e depes mepepo3noAin HanpyKEHb.
3HaUYHUIA BHECOK Y TIEPEpO3IMOALT HANpPyrd BHOCUTH BEPTHKAJIBHUN J0JIaTKOBHIMA
NOpY4Y€Hb, 110 MOTJIMHAE 3HAYHY YaCTUHY eHeprii npu yzaapi. Kapra nanpyru miei
PYKOSITKHY TTOKa3y€e e(HEeKTUBHICTD i1 poOOTH: MaKCUMaIbHE 3HAYEHHS HAPYTH CKJIAJIO
266,77 Mlla. Sk 1 ouikyBajocs, 1e 3Ha4YeHHsI (PIKCYETHCSA B 30H1 KPIMJICHHS CHJIIHHS

10 IOTO OCHOBH.
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5. OXOPOHA ITPALI TA 3AXUCT HACEJIEHHA

5.1 AmHaJji3 BUPOOHHYMX HeOe3NeK MiJ yac BUPOOHMITBA

VY mporneci TpynoOBOi MISJIBHOCTI JIIOJIMHUA 32 JIOMIOMOTOIO TEBHUX 3HAPSIb
Jli€ Ha TIPEAMET Tpalli B yMOBax iCHYIOUOT'O CEPEIOBHUINA. 3aJCKHO BIJ XapaKTepy
mpaili Ha JIFOJUHY MOKYTh BIUIUBATH Pi3H1 CEPEIOBUILA: MEXaHIYH1, XIMI4H], TETLJIOBI,
eJIEKTpUYHI, O10s10T14HI. Oprai3M JIOJIMHU 3IaTHUN MEPEHOCUTH 0€3HACTIIKIB TaKi
Iii JuIie, SIKOI0 BOHM HE MEPEBUILYIOTh MEBHI PiBHI 1 TPUBAJIOCTI. 32 MEKaMH LIUX
PIBHIB 1 TpPHUBAJIOCTI BHHHUKA€E TOIIKOJKEHHS OpraHi3My, sSK€ MpH JOCATHEHHI
MIEBHOTO CTYIEHs KBalll(PiKyeTbCsl SIK HEIIACHUN BUMAJOK, TpaBMa. be3nocepeaHim
JKEPETIOM TaKUX TMOIMIKOKEHb MOKe OyTH Oyab-sIKU 3 KOMIIOHEHTIB Mpalli.

[TomkomKeHHS OpraHi3My MOXXYTh BHHHKATH BHACIHIJIOK: SIK O€3mocepeaHbo
KOHTaKTHHX JI1id, TaK 1 AUCTAHIIIHUX, OJIpa3y Micis Jii a00 uepe3 NeBHUN MPOMIKOK
qacy.

Cepen pizHux (hakTopiB BUPOOHUIITBA, SKI MOXYTh CIPUYMHUTH TEBHI JliHA
JIOJIMHY, BUAUIAIOTH WIKIAJIMBI i HEOe3meuH1 BUpOOHUYI1 (PaKTOpH.

Byab-sxuii mkiymBuil abo HeOe3neyHuit BUpOOHNYHM (HaKTOp MOXKE JISATH Ha
JIOUHY JIUIIC Y IEBHUX yMOBax. Lle MOHATTS Mae Haa3BUYAMHO BaXKIMBE 3HAYCHHS
Py BUBYCHHI ¥ JOCIIPKCHHI MEXaHI3MIB Mii Takux (PaKTOpiB Ha JIOAWHY Ta iX
HACJI/IKIB.

HeOe3neuni ¥ mkigmmBl BUpoOHWY1 daktopu, BignoBigHo g0 ['OCT
12.0.003 — 74 noninstoth Ha: (i3UYHI, XIMIUHI, 610JI0T14HI i icuxodizionoriuni. [Ipu
po3po01Il  3ax0fiB 3amoOiraHHs BHPOOHUYOMY TpaBMaTU3My M 3aXBOPIOBAHOCTI
MPAIIOI0YNX, CIICIIAIICTIB HAWOLIbIIE IIKABIATh IIKIIJIUBI TaHEOC3IMEUHI BUPOOHNY1
daktopu.

HeGe3neuni BupoOHUYi hakTopu MOAUISIOTH HA SIBHI, SKIIO iX i Ha JIOAUHY
OueBHJIHA 1 JJIs 11 3amoOiraHHs HEOOXiAHI MEeBHI 3aXO0MU 1 SKI MOTEHIIMHO MOXYTh

JUATH Ha JIIOJAUHY TIPU MEBHUX ii JiSX, BAHUKHEHH] aBapii Ta B 1HIIMX HEOE3MEUHUX
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yMOBaXx.

Tak, cmemiamicTd B Tally3l O€3MEKH IMpalll CTBEPKYIOTh, IO BUPOOHUYA
HeOe3Ieka — I1e 3arpo3a Jii Ha MpaIfiorodoro Hebe3neyHuX 1 MK TMBUX BUPOOHUINX
dbakTopiB, a BUPOOHMYA MIKIMBICTb — i Ha IPAIIOIOYOrO JIMIIE IIKIJTUBUX
BUPOOHUYMX (PAKTOPIB.

[Ipy BCTaHOBIEHHI NPUYMHHO-HACTIIKOBUX 3B’S3KIB MDK MOJISIMH, IO
NPU3BEJIM 10 TPaBMHU MPaLIOI0YOro, HEOOXITHO PO3PIZHATH MOHATTS ‘‘HEIaCHUN
BUMAA0K” 1 “TpaBma”. TpaBMa € BHUIIaJKOBOIO MOMAIEI0 BHACTIIOK J1i HEOE3MEYHOTO
BUpOOHNYOro (akropa Ha moauHy. [IOHATTA “HemacHUN BHUMAIOK’ MOSICHIOE
JOCTOBIPHICTH ()aKTy BUHUKHEHHSI TPAaBMH, @ TOMY MOr0 OKpPEMOIO MOJI€I0 BBAXKATH
HE MOXHA.

VY mporneci poOOTH JIt0IMHA MOKE TOTPAIUIATH B HEOE3MEUHY 30HY BHACIHIIOK
BIJICYTHOCTI TaM HEOOXIJHOTO OrOPOJUKEHHS, CHUTHAJIBHMX MPUCTPOIB  abo
MoNepeKyBaIbHUX 3HAKIB Ta HAIKCIB, MOPYIIEHHS BIAMOBIAHUX MPABUIL, IOMYIIEHOT
NOMWIKK a0o0 BHachifok aBapii. [Ipm 1bOMy BHHHMKA€ MOXIUBICTH il Ha Hel
HeOe3neyHoro BUpoOHHUYOTO (aktopa. KokHy mAit0, BHACTIOK SIKOi JIFOJAWHA
NOTparuise A0 HeOe3MeuHO1 30HH, TO3HAUYEHO SIK HEOE3IeUHy.

AHani3 HeOe3MeyHUuX yMOB, SIKI ICHYIOTh UM BUHUKAIOTh O€3MOCEpEeAHBbO Ha
BUPOOHUIITBI TTOKA3aB, 110 X MOKHA MOJIJIUTH HA TPYIIH, SIKI:

- XapaKTepu3ylTh CTaH abo piBeHb HEOE3NMeKu BUPOOHUYOTO
oOnaaHaHHs a00 MEBHOro poOOYOro Miclisl, KOHCTPYKTUBHI HEJOJIKHM KOHKPETHOIO
By3Jla UM MAIIWHHU, Ta 1HIII;

- CIOHYKAIOTh MPALIOIYOro JOMYyCKAaTUCS TOMUJIOK Yy TpoIeci
po0oTH, HU3bKa KBaTi(PiKallis MPaLIOI0YOro Ta PiBE€Hb 3HAHb 3 OXOPOHH Ipalli;

- BIJICYTHICTh BIJMOBITHOTO KOHTPOJIIO 32 JOTPUMAHHSIM TPaBUI 3
OXOpOHHU TIpalli;

- CTBOPIOIOTh MOXKJIMBICTh MPOHUKHEHHS MPAaIO0Yoro y HeOe3neuyHy
30HY.

Ski1o BHACTIIOK aBapii TEXHIYHOI CUCTEMU BUHMKJIU TPABMH Y JIHOJICH, TO caM
BUMAJO0K TPaBMH HEOOXITHO PO3MVISIHYTH SK TOJII0, 10 € Hachiakom asapii. Lle

CTOCYETHCA THUX CUCTEM, Yy SKHX HiI[CI/ICTeMaMI/I OJHOYAaCHO € MalllhHa 1 JIOAHWHA.
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Axmo npu QyHKIIOHYBaHHI TaKUX CHUCTEM 3 Jialy BHMIIIA MalllMHA, PanTOBO
MPUTIMHKUBIIM CBO1 (DYHKIII BHACIIOK PYHHYBaHHS OKpeMHUX Jerajeid abo camoi
MAaIIMHM, 1 [ MPHUBEJIO 0 3HAYHOIO MaTeplajbHOro 30MTKY, TO TaKe BUIAIKOBE
SIBUIIE HEOOX1IHO HAa3BaTU aBapi€lo.

Beske mopyineHHs aHamITHYHOI IUIOCTI opraHizMy a0o #oro ¢yHKIH
BHACJIJIOK [ii HA JIOAUHY Ail OyJIb-SKOTO HEOE3MeYHOro (pakTopa BU3HAYAETHCS SIK
TpaBMa.

Ockinbku TIpu (QYHKITIOHYBaHHI JIFOAWHO-MAITHHHAX CHUCTEM TaKi SBHUIIA 5K
TpaBMH, aBapii Ta KaracTpodu, MalOTh Tyke OJM3bKI MEXaHi3MU (OPMYBaHHS Ta

BHHHUKHCHH:A, Y IIOAAJIBIIOMY I_Ii sSIBHIIA 6y,HYTI> OIIMCYBATUCL IIAPAJICIIBHO (pI/IC.

5.1).

HB® HVj
1

H ™ o [T HC ke |—> «
| | A
HY HI

Pucynox 5.1 - biok-cxema ¢popMyBaHHS Ta BAHUKHEHHS TPABMOHEOE3MEUHUX

aBapifHUX Ta KaTaCTPO(DIUHUX CUTYaIIIi:

HB®-nebe3neunnii BupoOHWuUMii uyuHHUK, HY-nHeOesneuni ymoBu; HJI-
Hebe3neuHiaii; HO-ne6e3neuni oocrapunu; HC-nebGe3neuyna cutyartis; A-aBapis; T-
tpaBMa; KC-kputnuna cutyamis; HYa-nebesneuni ymoBu nomatkoBo; HJIn-

HeOe3neuHi Aii qomatkoBo; K-karactpoda.

Yeci  sBuma, mo ¢GopMyroTh HeOE3MeuHy CUTyallilo, MaloTh MOBHY

JIOCTOBIPHICTh BUHUKHEHHS, a 11e o3Hayae. [llo nebesneuni ymoBu (HY), Hebe3neuni
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nii (H/I), ae6esneuni cutyaii (HC) 1 Hachmiaku Takux cuTyallii: aBapisi(A), TpaBMU

(T) 1 cipusiTIMBa OIS HANEKUTH 0 BUMAIKOBHUX SIBHIIL.

5.2 IkigauBi i HeOe3meyHi YMHHHUKH, 10 BHHHKAIThL Ha

BUPOOHUITBI

Hebe3neunnMy Ha3WBalOTbCS YMHHMKH, 3/1aTHI 32 TMEBHUX YMOB BUKIWKATH
rocTpe TMOPYUIEHHS 370pOB's 1 3aru0eiab OpraHi3My; IIKIAJUBUMH — YHWHHUKH,
HEraTMBHO BIUIMBAIOYl Ha Mpale3JaTHICTh a00 Taki, 110 BUKIUKAIOTH MpodeciiiHi
3aXBOPIOBAHHS 1 1HII HECHPUSITINBI HACITIIKH.

[lepeBaxkna OUIBIIICTD JETaNeH BaHTAXOIMIIHOMHOTO MPUCTPOIO BUXOISTH 3
MOYaTKOBOTO JUCTOBOTO Marepialxy IITaMIIyBaHHSM (JI€Tajl 3aBTOBIIKUA A0 12mMMm
— XOJIOJTHOIO, TIOHaA 12 MM — rapsdilie) Ha KOBAJIbChbKO-TIPECOBiM MisHI. OCHOBHI
HeOe3MeyHl 1 MIKIIJIMBI YMHHUKH, XapaKTepH1 I KOBAJIbCHKO-TIPECOBOI JIJISTHKH
HOCSTh (PI3MYHUNA XapakTep, NPUYMHOI0 SKUX € IIyM, BiOpamis 1 1HUOI BUAM
KOJIMBAJbHUX i, BUKJIMKAHI 3BOPOTHO-TIOCTYNAJIBHUN PYXOMUMH TOB3yHAMH
IpeciB 1 MaxOBHKaMH, L0 OOEpPTalOThCA, 1 €JIeMEHTaMH NpUBOAY. XIMIYHI 1
010JIOT1YH1 YMHHUKH JJIsI KOBaJIbCHKO-TIPECOBUX JUISTHOK HEXapaKTEpHi.

KpiMm Toro, 1m0 po3psiay HECHpUSTIUBUX YHHHHUKIB MOXHA BIJHECTH
KJIIMAaTU4YHI TmapameTpu (TeMiepaTypa, BOJIOTICTh 1 pYyXJUBICTh IOBITPS),
aTMOC(EpHHI THCK, PIBEHb OCBITICHOCTI B I1I€Xy, CTaTHYHI 1 JUHAMIYHI
nepeBaHTaXEHHS (MAHOM 1 TIEPEHECEHHS TSDKKOCTI, HE3PYYHE IOJOXKEHHS Tija,
TPpUBaJMM THUCK HaA MIKIpY, CyrJIoOM, M'S3M 1 KICTKH), HEPBOBO-TICUXIYHI
NepeBaHTAXEHHS  (PO3yMOBE TMEPEHAINPYXEHHS, €MOLIHHI IepeBaHTaXCHHs,
nepeHanpyXKeHHs aHaJi3aTopiB).

Metoau 1 3acobu 0OpoTHOM 3 MIKIJIMBUMH 1 HEOC3MECUHHMMHU YMHHHUKAMHU Ha
KOBaJIbCHKO-TIPECOBIHN JIISHII 3BOASTHCS JI0 130JISII11 KepelT BiOpartii, 3aCTOCYBaHHS
CHelIAIbHUX OKYJISIPIB 1 HaBYIIHMKIB JUJI 3aXHCTy 30py 1 CIIyXy, BHKOPHUCTAHHIO
TEIUI03aXUCHOTO crienoasry. [ledi moBuHHI MaTu €(EeKTUBHI CUCTEMH 1 IPUCTPOT, 110

3aXUlIal0Th IICPCOHAI BiI[ TCIIJIOBOT'O BI/IHpOMiHI-OBaHHSI InmoHaa HOpMYy, IO
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JIONyCKA€ThCs (TEIUIOB1 3aBiCH).

BaxnuBe 3HadyeHHs i1 3amoOiraHHs  TpaBMatusMy 1 IpodeciiHuX
3aXBOPIOBaHHS Ma€ BMICT B YHCTOTI poOOYOro MICIs IITaMIlyBada, pallioHaJbHE
IUTAHYBaHHS MOTO poO0YOTro JHS, a TAKOXK MiATPUMKY 3arajlbHUX MIKPOKITIMATHUYHUX
napaMeTpiB B IIEXy B JOIMMYCTUMHX MEXKaXx.

Jlito HeraTMBHMX YHWHHHKIB BHPOOHMYOTO CEpEJOBHILNA MPHUBOIATH IO
TpaBMyBaHHS 1 MpodeciiHUX 3aXBOPIOBaHb THUX, IO MpaloTh. OCHOBHUMHU
TPaBMYIOUMMH YWUHHHUKAMHU B MAaIIMHOOYIyBaHHI €: YyCTaTKyBaHHA, IMajarodi
NpeIMETH, TMaJiHHS TIePCOHANy, 3aBOJCHKMM TpPAaHCIOPT, HArpiTi MOBEPXHI,

CJICKTPUYHUNA CTPYM, 1HIII.

5.3 MojesoBaHHS NMpoLecy BUHUKHEHHS TPABM Ta aBapiii

MeTton JOTIYHOTO MOJENIOBAHHS TMPOIECIB  (POPMYBaHHS, BUHUKHECHHS
HeOe3NMeYHuX CHUTYyallill Ta X HaCHIJIKIB JOIIJILHO 3aCTOCOBYBATH [IJIsi aHAJI3y
ICHyI0YMX a00 MOTEHLIMHMX HeOe3IeK, M0 BUSBIEHHI MPH OOCTEKEHHI poOOUYMX
MICLIb, OKPEMHX MapOK MalllMH, arperariB, a TaKOX PI3HHUX CHOpyAd, OyAiBeb,
BUPOOHUYHUX TIPOIECIB 1 TEXHOJOTIH. AJie, K TOKa3adu IOCIIIKEHHS, Oyab-iKa
aBapis Moke OyTH HaCIIIKOM OJHIEI 3 0araTbOX ITOTCHIINHUX HeOe3MeUyHux
cuTyalii abo ix nmoegHaHHs. TomMy METOJ JIOTIYHOTO MOJICTIOBAHHS HE MOXE OyTH
3aCTOCOBAaHUN JIsi MOJICIOBAHHSA CKJIAMHUX aBapiii 1 karactpod. OOUMCICHHS
PIBHSIHHS HEOE3MeKH MOXKHA CIPSMYBATH Ha yIOCKOHAJICHHS KOHCTPYKIIT TEXHIYHUX
3aco0iB, Ha 3HIDKCHHS 1X HEOE3NMEeKH, a TaKOXX BXKHUBATH TEPMIHOBUX 3aXOMIB MJIs
MEPIIOYEPTrOBOTO YCYHEHHS HEOE3MeK 3 O1IbIIT BUCOKUM PIBHEM.

AHani3 yMOB, OOCTaBUH Ta NPUYMH DPI3HUX aBapiil, BUPOOHUYMX TpaBM Ta
NesKUX KaTtacTpod TMoKaszaB, IO mpoiecu (HopMyBaHHS Ta BUHUKHEHHS ITUX SBUIIL
MO’KHA 3a3/JaJIET1Ib MOJIEIIOBATH, 3aCTOCOBYIOYM METOJI MOOY0BH ““IepeBaBiaKa3iB”
Ta TOMHWJIOK OIeparopa JIIOJAUHO-MAIMHHUX CHUCTEM Yy CUIbCHbKOMY TOCHOJAPCTBI.
Tax, moGynoBaHi onepaTtopHi ado JOTiKO-IMITaIllitHI MOJEJi TPaBM MPHU POOOTI.

OCHOBHI TIpUHLIUNM TOOYIOBH MOJedl Taki. BusBisieTbcss BUPOOHHIITBO, Ha
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AKOMY BXe Oynau panimie ado MOXKYTh CTaTUCSA aBapii, BUPOOHWYI TpaBMH YU
karactpodu. 3a cBo€ro (GOPMOIO Taka MOJIETh HaraJaye KpoHy JepeBa, TOMY BOHa 1
oJiep>kalia Ha3By “‘NepeBo Biaka3iB i moMuiiok’”’. KiHieBi moii Ha3uBarOTh 0a30BUMHU.
Jns moOy0BH JIOTIKO-IMITAIMHUX MOJIeNel 3aCTOCOBYIOTh Pi3HI CHUMBOJIH,
0 XapaKTepU3yIOTh Ti YM iHIII Toii. SIK mpaBmio, MOOy0Ba MOJENI MOYHMHAETHCS

3 TOJIOBHOI MO/Iii, @ HACTYITHI PO3MIIIYIOTh 3BEPXY BHM3, aXK J100a30BHX MOJIiH (pHC.
5.2).

(B8]

N

Pucynok 5.2 - Cxema noOyA0BH JOTIKO-IMITallItHUX Mojieleii: 1- roioBHa

oist; 2-5- MPOMIXKHI 1mo/Iii; 6- 6a30Ba MO

KoxeHn 00K pHCYHKY, MO3HAYEHUH BIANOBIJHUM HOMEPOM, O3HAUAE MO0
ab0 okpemuil eTan no0yI0BH MOJIEI:

1 — BIIMOBA (aBapisi, TpaBMa) CUCTEMH — F'OJIOBHA MOIS;

2 — TOCIIJOBHICTH TO/IIH, 0 TPUBOJATH 0 BIIMOBH CHCTEMHU;

3 — TMOCHITOBHICTh TIOAINH 300pa)KyeTbCs 3a JIOMOMOTOK JIOTTYHHX
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OTIepaTopiB;
4 — ycl BXiAH1 1 BUXIAHI MO1i, IO BXOAATH 0 MOJENII, 300paKyrOThCs y

BUTJIAINIPSIMOKYTHHUKIB 3 BIATIOBITHUMHU HAMCAMH BCEPEINHI;

5 — IOCJIZOBHHMI MHIIXiJ D0 0a30BUX IOJIH, YaCTOTH BUHHKHEHHS SKHX
BiOMI;
6 — ©0a3oBl mofil 300pakyloTb y BUIJISAIAlI KPYXKEUKIB 3 HalKUCaMu

BCEPEJIMHI, BOHH EMEXKEI0 aHaI3y MOOYA0BaHOT MOJIEI.

5.4. Po3podka Jgoriko-imiTaniliHol Mojesi npouecy BHHUKHEHHSI TPaBM

mijx 4ac podoru

[IpoananizyBaBIIM KOXHY 13 JIOTIYHUX MOjENel MporieciB (GopMyBaHHS Ta
MO>KJIMBOITO BHUHUKHEHHS TPAaBMOHEOE3NEYHUX Ta aBapiiHUX CHUTyallld, 3aBXKIu
MO>KHA 3HANTH MOIIO 3 SIKOT MOYMHAETHCS HEOE3MEYHUH MPOIIEC 1€ 10 BUHUKHEHHS
HeOe3MeYHUX HACIIIKIB.

MeTonuKOI0 OLIIHKK PiBHS HEOE3NMEeKu poOOYUX MICIlb, MAIIWH, BUPOOHUYUX
MPOIIECIB Ta OKPEMUX BHPOOHHIITB MEpPeq0adYeHO MOIIYK 00’ €KTUBHOIO KPUTEPIIO
piBHA HeOe3neku [ KOHKpeTHoro o0’ekra. TakuM mOka3HMKOM BHOpaHa
WMOBIPHICTh BUHUKHEHHS aBapii, TPaBMH 3aJI€KHO BIJl AOCIIHPKYBAHOTO SIBUIIIA.

JIns1 oliHKY piBHS HEOE3NEKH MEeBHOTO 00’ €KTa UM SBHUIIA MOXKHA 3aCTOCYBATH
MeTOJ; 00UHCIICHHS] UMOBIPHOCTI BUHUKHEHHSI OY/Ib-SIKOTO BUMAKOBOTO SIBUIIIA, SIKUN
IIUPOKO 3aCTOCOBYIOTH B 3apyOiKHIN 1HXeHepHii mpaktuii. OCHOBHI HOro
MPUHITUIN TIOJIATAOTh B TOMY, IO HAa OCHOBI OOCTEXEHHS POOOYOro MICIS UM
OKpeMOi MAalIMHU BUSBISAIOTH BHPOOHMYI HEOE3NMEeKH, MOXKIMBI aBapiiiHi abo
TpaBMaTtuyHi cutyariii. [Ipu oImiHIl cuTyariii BU3HAYaIOTh MOJIi, sIKI MOXYTh CTaTH
T'OJIOBHOIO TOJI€0 TIPU MOOYA0B1 JIOTTYHO- IMITAIIHOT Moiesi TpaBMu. [licis 1iporo
OyIoyroTh MOJENh “‘JepeBa BIIMOB 1 MOMWIOK omeparopa”. Ilpu mpoMmy BakivBe
3HAYEHHS Ma€ MPaBUILHUN BUOIPTOIOBHOT MO/Ii.

['omoBHy mopito (TpaBma), MOJEIb SKOi HaM HEOOXIJHO TMOO0YIyBaTH,
BUOMPAIOTh BUXOJSYM 3 OI[IHKM BIAMOBIAHOTO 00’€KTa, BUPOOHUIITBA YU OKPEMOI

OJUHMII 00JIaTHAHHS 1 3MICTY HOTO HaWOLIBIIT HEOE3MEUHOTO SIBUINA, SIKE 3a TIEBHUX
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YMOB BUPOOHHUIITBA MOXE€ BUHUKHYTH.

[licnis BUOOPY TOJOBHOTO BHUMIAJIKOBOrO sBHINA (MOJil) PO3MOYUHAEMO
nobynoBy wmoxen (“mepeBa”). BuxopucroByroum omepatopa “i” Ta “abo0”,
BUKOPHUCTOBYEMO HaOIp cUTyalliid (BIZOMHUX JO IBOT0), SIKI MOXKYTh IPU3BECTH 0
MO/Ti¥, BHOpAHOT SIK TOJIOBHA.

[Ticns BU3HAYEHHS BiIMOBITHUX TPABMOHEOE3MEYHNX CHUTYAIlIl Ta IXKiJTBKOCTI,
BU3HAYAEMO 1HIII MOJIi, 10 BXOATH 1O KOKHOI TaKOi CUTYyaIlli, JOTTYHUM aHaII30M
13 3acToCyBaHHSAM omeparopiB “i”, “a6o” Ta immmx. [Ipomec moOymoBu Momemi
TpUBae, MOKU HEe OyAyTh 3HalAEH1 yci 0a30B1 MO/I1i, IO BU3HAYAIOTh MEXY MOJIEINI.

[ToBHicTIO TOOY/I0BaHA 1 IEpeBIpeHa MOJIEIb MiJIsirae MaTeMaTH4HIi 00poo1Ii
JUIsi BU3HAUECHHS WMOBIPHOCTI KOXXHOI BUIAJKOBOI MOJii, IO YBiMIUIa A0 MOAENI,
MOYMHAIOYH 3 0a30BUX 1 3aKIHYYIOYH T'OJIOBHOIO.

lMoBipHicT 0a30BMX MOZii BHM3HAYAEMO 33 JAHUMH BHPOOHHIITBA.
Hampuknazn, 6a3oBa moais “‘cTaH KOHTPOJIIO 3 OXOPOHM Tmpaii”. Jljs BU3HAUYEHHS
WMOBIPHOCTI MU TOBMHHI BCTaHOBUTH, HACKUIbKM (Y BIJCOTKAax) BiJ 1J€aJIbHOTO
PIBHS 31ACHIOETHCS BIMOBIIHUM KOHTPOJb Ha 00’€kTl. SKio Oyae BCTAHOBIICHO,
10 TaKui piBeHb KOHTPOIIO cTaHOBUTH 50% a6o 30%, TO MMOBIPHICTH BIJMOBIIHO
nopiBHioe 0,5 1 0,3. IIpu BiACYTHOCTI KOHTPOIIO UMOBIPHICTh “‘HE 3/11MCHEHHSI KOH-
TPOJIt0” CTAaHOBUTUME 1, SIKIIO KOHTPOJIb 17€aldbHUM, TO BIAMOBIAHO HMOBIPHICTb
nopiBHIOe 0.

[Ticnst oOunceHHss IMOBIPHOCTI BCIX MOJIINA, PO3MILLEHUX Yy poMOax, 1 6a30BUX
MOJiM, MOYMHAIOYM 3 JIIBOI HIKHBOI TUIKM ‘“‘ZlepeBa’, TO3HAYAEMO HOMEpPAMH BCi
BUIIAJKOBI MOJ1, 110 YBIWIIUIA JO MOJETI.

Ha mpoMy MoOXKHa BBaKaTH, IO II€BHA MOJACNH IIiATOTOBJICHA 10 Mare-
MaTHYHHX OOYHCIICHb HMOBIPHOCTEH BUITAIKOBUX TOJIH JIOT1YHO-IMITAIITHOT MOACITi

Orxe, g noOyAOBH JOTIKO-IMITALIMHOI Mozenl mpouecy, (GOpMyBaHHS 1
BUHUKHEHHS aBapii Ta TpaBMH JJI1 BUNAAKY TEXHOJOTIYHOTO MPOIIECY BUPOOHUIITBA
xJ11000yJIOUHUX BUPOOIB CKIaJeMO CIUCOK 0a30BHX Moaii. BoHu nexarumyTs y
OCHOB1 JaHoi Mozeni. K0oXHOMY IYyHKTY CHHCKY IPUCBOIOEMO I€BHE 3HAUYEHHS

NMOBIpHOCTI BUHUKHEHHs. Hik4e mogano cam CIucok:

1. CTaH KOHTPOJIIO 3 OXOPOHH TIPAI...vveeererreesereeessreesssrenssssneessssnes P, =0,2;
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2. Hecepiio3ne BigHOIEHHS 10 TPOXOKEHHSI TO....vvviiiiiiiiiiee, P,=0,1;

3. BiACYTHICTD KOMITTEKTYHOUMX c..vvvveessrreesssrenessssenssssneessssnessssnessnnes P;=0,2;

4, HEBHCOKA MIITHICTD .vvvvvvvvruversrsrersrssssssssssssssssssssssssssssssssssssssssssssssses P,=0,03;
5. 3aCTAPIITC OOTATHAHHS «.veevvvvereivreeessireesssreeesssseessssneessseessssseessssnes Pg =0,02;
6. [TonagadHs MpeIMETIB 3 HABKOJIHIITHBOTO CEPEAOBHIIA. ............. P;=0,4;

1. JIOCBIIT POOOTH ..ttt ettt sttt P, =0,35.
8. [TpodheciTHUN PIBEHD POOITHUKA ..veevvveeivrieesiieeesireessineessssneesnns P13 =0,5;

Q. [cuxo(di310TOTTIHUI CTAH POOITHUKA .....vvevveeeveeveesiee s P,, =0,083;

Ha ocHOBI maHOTO CHUCKYy OyIye€MO MaTPHIIO JIOTTYHUX B3a€EMO3B’SI3KIB MiXK
OKpPEeMHUMHU MMYHKTaMu, rpadiyHe IpeiCTaBIeHHS IK0i 300pakeHo Ha puc. 5.4.
Po3paxyemMo WMOBIpHOCTI BUHUKHEHHS MOAIM, IO BXOASATH y JIaHy JIOTIKO-
IMITalIHY MOJIeIb TIPOLIeCy pOoOOTH 3 CHIIHHIM aBTOOYyCa.
VIMOBipHiCTh BUHUKHEHHS 101 Ps BU3HAYAa€MO HACTYITHUM YHHOM:
P=02+0,1+0,2+0,003-0,2-0,1-0,2-0,03-0,2-0,03-0,1-0,2-0,1-0,03-5
-0,2.0,03+0,2-0,1.0,2+0,1.0,2-0,03+0,2-0,1-0,2+0,2-0,1- 0,03 -
-0,2-0,1-0,2-0,03=0,314
JIMOBipHiCTh BHHUKHEHHS MOi1 P1g BU3HAYa€MO TaK:
P1=0,2+0,1=0,3
ﬁMOBipHiCTb BUHUKHEHHS o1l P1; BU3HaUaeMo:
P;,=0,02-0,314-0,4-0,3=0,00075
ﬁMOBipHiCTb BUHUKHEHHS 10111 P15 BUBHA4a€EMO HACTYITHUM YHHOM:
P1s=0,35-0,5-0,083=0,0145
PIMOBipHiCTL noii Pyg:
P1s=0,5+0,083=0,58
PIMOBipHiCTL roii Pyo:
P1o=0,0145- 0,083 = 0,0012
PIMOBipHiCTL rtoii Pog:
P2o=0,00075 + 0,0012 = 0,00195
JIMOBipHICTb TpaBMH piBHA HMOBIPHOCTI BHHHUKHEHHs aBapii. Lle mOB’s13aHO3

THUM, IO OCTAaHHS MOXKJHMBa JUIIC 34 YMOBHU KOHTPOJIIO JIIOAWHOIO pO6OTI/I CI/II[iHHH
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aBToOyca.

Jloriko-iMiTamiiiHi MoJenl apapii 1 TpaBM JIONIOMararoTh 3MEHIIUTH
WMOBIpHICTb BUHHKHEHHS aBapiiiHMX Ta TpaBMOHEOE3NEeYHUX cHTyaliil. SKio
HEOOX1THO OIIIHUTH PIBEHb HEOE3INEKH Oyab-SIKOTO pOoOOUYOro MICIS, CIiJI YBaXKHO
BUBYHATH 1 MOOYIyBaTH JIOTIYHI MOJENI MOMJIMBUX HEOE3MEUHUX CHUTYaIii, sKi
OXOILUTIOIOTh K CTaH OOJaJHaHHA 1 camMoro poOOYoro Micis, TaK 1 MOBEHIHKY
MPaIIOI0Y0T0 1 00UUCIUTH UMOBIPHICTh BUHUKHEHHS TPABMHU.

[Ticnst aHamizy pe3ynbTariB MOJACIIOBAHHS WMOBIPHICTH BUHUKHEHHSI TPaBMHU
MOXHa 3BECTH JO JyK€ Majoi BEJIUYMHU — JIOCTATHHO 3MEHIIUTH BIUIUB

WMOBIpHOCTEM BUX1THUX (HaKTOPIB, SIK1 10 HET MPU3BOMSTD.

5.5. Po3pobOka 3axoaiB 111010 3aXHCTY HaCeJeHHS

3abe3nedyeHHs 3aXUCTY IUBIILHOTO HACEJICHHS Y pasi 3arpo3u Ta BUHUKHEHHS
HAJ3BUYAHAX CUTYAIlM € OJTHUM 3 HAWBaXJIHMBININX 3aBJaHb, SIKE MOKJIATA€ThCSI Ha
CiIy’k0y 3 OXOPOHH Tpalli TOCIoAapCTBa.

3axuCT HaceleHHs ©0a3yeTbCsd Ha JEpKaBHIM CUCTEMi 3axojiB, IO
3a0€3Meuyl0Th BUKOHAHHSA OpraHi3alliHUX, 1H)XEHEPHO - TEXHIYHUX, CAHITapHO -
ririeHIYHUX Ta 1HIMMX 3axodiB B cdepi 3amoOiraHHs Ta JIIKBiJAIii HACIIJIKIB
HaJ[3BUYAWHUX CUTYaIlIN.

Jlo Ham3BUYAWHUX CUTYalLld MPUPOJHOTO XapakTepy, SAKli MOXXYyTb BAHUKHYTU
Ha TEPUTOPIi TOCIOIAPCTBA HANICKUTh: MOXKEXKA, yparaH, cMepd, 3eMJIETPYC, BEIUKI
OI1aJf JOIIIB.

3 METOI0 3aXMCTy HACeJEHHS, 3MEHIIICHHS BTPAT Ta MIKOAM €KOHOMIIll B pasi
BUHUKHEHHS HAJ3BHYAHUX CHTYyallii Ma€ IMPOBOAWTHCH CIICHIAIbHUA KOMILIEKC
3aX0/I1B, a cCaMe:

— OMOBIMICHHS Ta 1HGOPMYBaHHS HACEJCHHS TMPO HAA3BUYANHY
CUTYallil0, sIKa MO>K€ BUHUKHYTH;

— CIIOCTEPEXKEHHS 1 KOHTPOJb 32 JOBKULISM , MPOAYKTAMH Xap4YyBaHHS 1

BOJIOIO;
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— CTBOPCHHSI 3aXHCHHX CIOPYJ] Ta YKPUTTA B HHUX YyChOTO HACEJICHHS
BIIMOBIZTHO JI0 MPUHAJICKHOCTI (Iparforoya 3MiHa, HACEJCHHS, SKE IMPOKUBAE B
HeOe3MeyH1l 30H1);

— MPOBEICHHS MEIUYHOTO 3aXUCTy JUIS 3MCHIICHHS CTYICHS YPa)KCHHS

J'IIOI[Gﬁ, CBO€YACHC HaJaHHA JOIIOMOI'M Ta JIiKYBaHHﬂ.

5.6. Jlxepesia 3a0pyAHeHHS] HABKOJMIIHBOIO CepeI0BUINA i 3aX01U 10

HOr0 3aXUCTy

ATMmocdepHe TOBITps, IO OTOYY€E JIOJHUHY, OC3MEePEepBHO IMIIAETHCS
3a0pyaHeHHI0. [loBiTps BUPOOHMYMX MPUMIIIEHb 3a0pYyIHIOETHCS BUKHUIAMU
TE€XHOJIOTTYHOTO YCTaTKyBaHHsA a00 MpH MPOBEACHHI TEXHOJIOTIYHHMX MpOLEciB 0e3
JIOKaJi3aIili pevyoBHH, IO BIAXOAATh. BeEHTWALINHE NOBITPS, IO BUIAISETHCS 3
OPUMILICHHS, MOXE CTaTH MPUYMHOIO 3a0pyJHEHHS aTMOC(EepHOro MOBITPS
MPOMUCIIOBUX MaWJaHYMKIB 1 HACEICHUX MicIb. KpiM TOTO, MOBITPS MPOMUCIOBUX
MaiJIaHYMKIB 1 HACEJICHNX MICIh 3a0PYIHIOETHCS TEXHOJIOTTYHUMH BUKHIAMU IIEXiB,
TPaHCHOPTHHUX 3ac001B 1 1HIIUX Jkepen. CyyacHe MalIMHOOYIyBaHHSI PO3BHBAETHCS
Ha 0a3l KpymHUX BUPOOHUYUX 00'€THAHB, IO BKJIIOYAIOTH 3arOTOBYl 1 KOBaJhCHKO-
MPECOBl LIEXHM, LEXH TEPMIYHOI 1 MEXaHIYHOiI OOpPOOKH METajiB, LIEXU MOKPHUTTIB 1
KpYyIHE JIMBapHE BUPOOHUIITBO.

MexaniuHa 0OpoOKka MeTaldiB Ha BepcTaTrax CyMPOBOKYETHCS BHUILICHHSIM
MUy, TYMaHiB, Macell 1 eMyJbCiH, sIKl Yepe3 BeHTWISALINHY CUCTEMY BUKUIAIOTHCS 3
MPUMIIICHb.

3acobu 3axucty arMmocepy MOBHHHI OOMEXKYBAaTU HAsSBHICTh IIKIJTHBUX
PEYOBUH B MOBITPI Miclsl icHyBaHHs JoauHud Ha piBHI ['JIK. JloTpumanHs BUMOT
JOCSTAETHCS JIOKAJTI3AIlI€0 IIKIIJIUBUX PEYOBHH B MICIl iX OCBITH, BiABEICHHSIM 3
npuUMIIIeHHST a00 BiJ yCTaTKyBaHHsS a00 po3ciioBaHHSAM B armocdepi. Hampakrwuii
peani3yroThCsd HACTYIHI BaplaHTH 3aXHUCTy aTMOC(HEpPHOTO TOBITPS: BUBEIACHHS
TOKCUYHUX PEYOBHH 3 MPUMIIMICHb 3araJbHOOOMIHHOIO BEHTHIIAIIEI0, JIOKAITI3aIlis
TOKCUYHUX PEYOBMH B 30HI iX OCBITM MICIEBOK BEHTWIALIEID, OYHIICHHS

3a0pyJHEHOTO TOBITPS CHEHiaTbHUMU arnapaTaMu 1 Ooro MOBEpHEHHs Yy BUpOOHUYE
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MPUMIILICHHS, SKIIO MOBITPS IICIsS OYMINCHHS B amapari BiANOBITA€ HOPMATUBHUM
BUMOTaM /10 NPUIUIMBHOTO MOBITPS; OYMLIEHHS TEXHOJIOTIYHHUX Ta30BUX BUKHJIB B
CHelllaIbHUX amaparax, BHUKHI 1 PpO3CIIOBaHHA B aTMoc(epi; OUYHUIICHHS
BINIPALIbOBAHUX Ta3iB EHEPrOyCTaHOBOK, HANpPHUKIAJA, JBUTYHIB BHYTPILIHBOTO
3ropaHHs B CIEIl arperatax, 1 BUKUAJ B aTMochepy abo BUpOOHUYY 30HY (KOIajbHi,
Kap'epu, CKIaAChKI MPUMIILIECHHS 1 TOMY MOJ10HE)

OcTaHHIM YacoOM NMUTAHHS PalliOHAaIbHOIO BUKOPUCTAHHS IPUPOJHUX PECYPCIB
npuadaid BHUKIIOYHO TOCTpPE 3HAYCHHs. 3aBOJ Ma€ HACTYMHI TEXHIYHI 3aco0u
OYMIIIEHHS BHUKHUAIB B arMocdepy: MUIOBJIOBIIOIOYA YCTAHOBKA IS YJIOBJIIOBAHHS
nuwily Bl 00AMpHO-IUII(YBaIbHOIO BEpCTaTa, BUTSKHA YCTAaHOBKA JJIsl 3aTOYHUX
BEpCTAaTIB, Ia30BJIOBIIIOI0YA YCTAHOBKA /IS YJIOBJIIOBAHHS Mapu KUCJOT, JIYTIB 1 1H.
TakuM 4MHOM I KOKHOTO BHJy 3a0pyJIHEHHS ICHY€ CBI METO[, CIellaIbHH
amapar, SIKMil J103BOJISi€E 3 MIHIMAJIBHUMH BUTPAaTaMH €HEprii OTPUMYBAaTHU BHCOKHIA

CTyrliHB OYMIIICHHA.

5.7. Haja3su4aiiHi curyanii, 110 BAHUKAKOTH B LEXy

HanzeuuaiiHa cutyarist — e 00CTaBMHA, [0 BAHUKAE B PE3YyJIbTaTI MPUPOTHUX
CTUXIMHMX JIHMX, aBapiil 1 KaracTpod TEXHOTEHHOTO, E€KOJIOTIYHOTO MOXOKECHHSI,
BIMICHKOBOTO COIIaIbHOTO 1 MOJIITUYHOTO XapaKTepy, 0 BUKIMKAIOTh BIIXWICHHS
Bl HOPMH JKUTTEMISIBHOCTI JIIOJICH, €KOHOMIKH, COIIlabHOI cepr 1 MPHUPOTHOTO
CepelOBUIIA.

J171st BUpOOHMYMX 11€X1B MAIIMHOOY IIBHUX MIANPUEMCTB HaWOLIbII XapaKkTepHa
MOKEe)KHAa Hebe3meka, a Takok Hebesneka BUOyXy — pamnToBiM po3repMeTh3ailii
TpyOONPOBO/IB 1 anapatiB 3 HAJIMIPHUM BHYTPIIIHIM THCKOM.

[TonepemkenHs MoXkexXi mepeadadyac HAIBHICTh B IIeXy NEPBUHHUX 3ac00iB
MOKEXKOTaCIHHS — BOrHETacHUKIB. [Isi n1aHOro BHIY YCTaTKyBaHHS Kpalle BChOTO
3aCTOCOBYBAaTH MOPOIIKOBUH BorHeracHuk OmS; Onl0, BiH He Hajae KOpO3iiHOI All
Ha METaJl, a TAKOX IMiIXOJUTh JIJIsl TACIHHS €JIEKTPUYHHUX BY3J1B yCTaTKyBaHHS.

Jlns 3a0e3nedeHHs P MOXKEXK1 Oe3MeUHOi eBaKyallii JI0IeH, 110 3HAXOAAThCS
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B OyJiBIi, nmependavaroThCsl €BaKyalliiiHi BUXoau. EBakyariiHuX BHUXOIB TMOBUHHO
OyTu He MeHIe ABOX. /[Bepi, Mpu3HAYEH] JJIg eBaKyallii, TOBUHHI BIIKPUBATUCS Y
0ixk Buxonay 3 OymiBmi. Ilpuctpiii po3CyBHHX 1 HIAMOMHUX JABeped Ha MUIIXaX
eBaKyarlii 3a00pOHS€EThCS.

Jliis monepeKeHHs HaI3BHYaiHOI CUTYaIlll, MOB'SI3aHUX 3 PO3repMETU3ALIIEI0
TEXHOJOTIYHUX a00  OMalIOBAIBHUX  TPYOONPOBOIIB HEOOXIHO BBECTH B
HeOe3neYH1 TOYKU TPyOOIPOBOIIB Pi3HI BHUMIPIOBAJIbHI 3aCO0U JIJIT KOHTPOJIIO TUCKY
B cucremi. KpaHu, 10 TeEpeKpuUBaIOTh ToHady Traps4doi BOAU ITOBHUHHI
PO3TaIOBYBATHCS B JOCTYITHOMY MICIII 1 3a0€3MeUyBaTH MIBUAKE BIIKIIOYCHHS BOJM.

VY pasi miABUIICHHS 3MICTYy TOPIOYMX PEYOBUH a00 3HUKEHHS KOHIICHTpAIlii
(draermaruzaTopa B HeOE3MEeYH1M 30H1 a00 TEXHOJIOTTYHOMY YCTaTKyBaHHI /10 3HAYECHb
IPaHUYHO JOMYCTUMUX BHOYX0OE€3MEeUHUX KOHIICHTpalii mapu (ra3iB) BOTHSHI
poOOTH MOBMHHI OyTH HETallHO NPUITMHEHI.

[Ipy TexHiuHOMY OOCIIYyTOBYBaHHI YCTaTKyBaHHs, TEpII 3a BCE, HEOOXITHO
nepeBipsATH, 100 B pe3yibTaTl BIAKIIOYEHHS >KUBJICHHS HE BIAOYJIOCS NaaiHHS
00'€KTIB, 110 TPAHCIOPTYBAJIUCSA, a0O BY3JIIB YCTAaTKyBaHHS, IO 3HAXOIATHCS B
MiTHATOMY a00 HECTIMKOMY IOJO0KEeHHI. TidbKH TICIAsS IIbOT0 MOXXHA BIJIKIIOYUTH
CJIICKTPUYHE 1 MTHEBMATHYHE >KMBJICHHS, 00OB'S3KOBO IMEPEKOHABIINCH B TOMY, IO

TUCK B CUCTEMI MOBHICTIO CKUHYTHUH.
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6. TEXHIKO-EKOHOMIYHE OBI'PYHTYBAHHA POBOTH

3aBIaHHIM JaHOo1 KBajdi(ikaiitHOT poOOTH € JAEMOHCTpaIliss KOHCTPYKTHBHHUX
napaMeTpiB cuAiHHS aBToOyca. OmnTumizaiiisi po3poOKH TMPOEKTY B KOHTEKCTI
IH)KEHEpHOTO aHallizy — 1€ KOMITIOTepHAa TEexXHika, sKa Tmependadae BUOIp
HaWKpaIIoro MpoeKkTy 3 KUIBKOX MPOEKTIB 3a JOMOMOIOI0 3arajbHOr0 €J1eMEHTHOTO
aHam3y.

VY mporieci 1HKEHEPHOTO PO3PAXyHKY MOPIBHIOBAIMCA YUCIEHHI MOKA3HUKH,
Taki SK TOBIIMHA OCHOBHHMX METaJEBUX KOHCTPYKI[IHHUX YaCTUH 1 MEXaHIYHi
BJIACTUBOCTI MarepiaiiB. OCHOBHUM OOMEXKEHHSM XapakTepy KOHCTPYKIII €
HABAHTA)KEHHA Ha OC1 BIAMOBIIHO J0 MpaBujl O€3MeKU MepeBe3eHb MacaXUPiB.

ToMy 3aBIaHHSIM TEXHIKO-€KOHOMIYHOI poOOTH OyJlO NMOpIBHSHHS BUTpaT HA
MOJICpHI3AIliI0 CUJIIHHA 32 JIBOMA BaplaHTaMHU:

- BEPTUKAJIbHOI CTIAKH, BUTOTOBJICHOI 3 MPO(]UII0 TOBIIMHOWO 2 MM 1 3
OTBOPOM Y IIEHTP1 JJIsi €KOHOMIi MaTtepiaiy; OJHAK 1€ HE 3MEHIIYBaJlO >KOPCTKICTh
KOHCTPYKITi.

- niJcTaBKa OOKOBUM KpIMJIEHHSIM 10 OOpTy aBTOoOycCa 4yepe3 JBI OIMOpHI
Kpyrii TpyOu po3mipom 20 X 2 MM

Buximni maHi 11 TEXHIKO-€KOHOMIYHOTO aHaJIi3y:

- 3a HOpMaMu BUTpaT MEpPLIOro Ta JAPYroro BapiaHTIB Maca HETTO
BUpOOY Ta BapTicTh 1 KT MaTepiary;

- HOPMHM Yacy Ta 3apOO0iTHOI IJIATH OCHOBHUX BHPOOHHYMX POOITHUKIB

3a JIBOMa BapiaHTaMH;

6.1 BusHaueHHsi BapTOCTi OCHOBHUX MaTepiajiiB

Butpati OCHOBHMX MaTepialiB BHU3HAYAIOTh 3a 3arajibHO0 (POpPMYJIOIO:

Com = Hom - Kowm; (6.1)

ne [lom — I1IHA oAHOro Kijgorpama marepiainy, I'pH.; Koy — Hopma
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JlaH1 po3paxyHKy Ta pe3yJIbTaTh PO3PaxyHKY BapTOCTI OCHOBHHX MaTepiaiiB

TPHOX BapiaHTIB HaBeaCHI B TabuIli 6.1.

Tabmus 6.1 - BapTicTh OCHOBHUX MaTepialiiB

HaiimeHnyBaHHs TexHiKO-eKOHOMIYH1 BapianTi KOHCTPYKIIii
COPTaMEHTY MOKa3HUKU 1 2
Uluct rapsiuekaTaHuMliHA KUIorpama Matepiany, |28 28
3aBTOBILKU 16 MM HOpma BHTpaTH, Kr 62 62
BapTICTh, TPH. 1736 1736
Jluct rapsuekaTtaHuiflliHa KilorpaMa Matepiany, |29 29
3aBTOBLIKM 12 MM |HOpMa BUTpaTH, KT 785 802
BapTiCTh, TPH. 22765 23258
BapticTh kKpinuibHUX BUPOOIB, TPH. 545 575
BapTicTh IHIIMX KOHCTPYKUIMHUX MaTepialiB, 452 A52
BaprticTb 3BaproBajIbHUX MaTepiajiB, TPH. 1527 1527
Bapricth nakohapO6oBux Matepiaiis, TpH. 613 613
Pazom BapTicTh OCHOBHUX MaTtepiaiiB, TPH. 28542 29082

Mu BU3HAYMIIU 3aTralibHy BapTICTh OCHOBHUX MAaTepialliB 1 MOKYITHOI MPOIYKIIii

3 ypaxyBaHHSIM TPAHCIOPTHO-3aroTiBEJILHUX BUTPAT 3a BUPAXyBaHHSIM BapTOCTI

BTOPUHHOI CHPOBUHHU JII KOXXHOTO 3 JBOX BapilaHTIB MPOEKTYBaHHS.

Jlani po3paxyHKy JBOX BapiaHTIB Ta pe3yJbTaTH PO3PAXYHKY BapTOCTI

BTOPUMHHHUX BIJIXO1B HaBejeHl B Tabmui 6.2.

Tabnuis 6.2 - 3aranbpHi BUTPATH HAa MaTepiayiv 1 KyIyBajdbHI BUpOOU

CkuazioBi MatepialibHUX BUTPAT

BapianTtu KOHCTpYKIIIi

1 2
BapTICTh OCHOBHUX MaTepialiB, TPH. 36425 33848
BapTICTh KyMyBaJbHUX BUPOOIB, TPH. 26500 36385
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TPAHCIIOPTHO-3arO0TOBY1 BUTPATHU, TPH. 6264,5 7568,5

BapTICTh IOBOPOTHHUX BIJXO/IB, TPH. 220,5 253,5

6.2 Po3paxyHoOK 3apo0iTHOI NIJATH BHPOOHHUYUX POOOYHX

OcHoBHa 3apo0iTHA IJ1aTa BUPOOHUYOTO POOITHUKA CKIIAJAETHCS 3 TapUPHOI
CKJIaJIOBOT OCHOBHOTO 1TOCaI0BOr0 okiany Ta goriatu (50% rapudHoro oknamy).

OcHoBHa 3apo0OiTHa 1ata (Tapud+aoruiata) BHUPOOHHMYMX POOITHHUKIB
CTaHOBUTH:

3ocu = Tp.Ocu x 1,5

neTd.Ocu — Tapuduuii GoHax OCHOBHOI 3apOOITHOI IJIATH BHU3HAYEHO Ha
OCHOBI1 Tapu(HUX CTABOK 1 HOPM 4Yacy, TPUBEHbD.

JlonatkoBa 3apo0iTHa TIUIaTa BUPOOHUYMX TNPAIIBHUKIB BU3HAYAETHCA 3a
3arajgpbHOI0 (popmynoro B po3Mmipi 30% ocHOBHOT 3apoOiTHOI IIaTH:

3;{0;{ = 3OCH X 0,3

3apob6iTHa TUTaTa BUPOOHWUYMX TMPAIIBHUKIB OOYHCIIOETHCS y po3Mipi 26%
Bl CYMH OCHOBHOI Ta J0AATKOBOI 3apOOITHOI IJaTH, BU3HAYEHOI 3a 3arajbHOIO
bopmyoro:

3uar = (Bocn + 310m)*0,26
[Hpopmanis mpo OCHOBHY 3apoOiTHY IUIaTy, JOAATKOBY 3apO0iTHY IUIaTy Ta

HapaxoBaHI BUTPATH HaBeAeHa B Tabiuil 5.6.

Tabmuns 6.3 - 3apobiTHa MaTa BUPOOHUUUX POOOUYMX 1 HApaXyBaHHS

BapianTtu KOHCTpYKIIii

CkuaioBi MaTepialibHUX BUTPAT 1 2
rapudHuii GOHI OCHOBHOT 3apO0ITHOT 14795,5 15795,5
MUTaTH, TPH.

OCHOBHA 3apo0iTHA IJ1aTa, TPH. 22 193,25 23 693,25
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ToTaTKOBa 3apo0iTHA IUIaTa, TPH. 6 657,9 7107,97

HapaxyBaHHS Ha 3apoOiTHY IUIaTy, T'PH. 7501,3 8008,31

6.3 Po3paxyHOK HeXOBHX i 3arajibHO3aBOACbLKHUX BHUTPAT

Butpatn mexy Bu3HawaroThCsa 3 po3paxyHky 320% mocamoBoro okiamy
BUPOOHUYHHUKA 32 3araJIbHOI0 (HOPMYJIIOIO.:
Py = 3ocn x 3,20
3aranpHa BapTICTh OYNIBHUIITBA 3aBOJly BH3HAYAETHCA 3a 3arajibHOIO
dbopmynoro 3 po3paxyHky 285% ocHOBHOiI 3apoOITHOI IIaTH BUPOOHUYUX
POOITHHUKIB.:
P; = 3ocu x 2,85
[Hdopmariis po 11€X0B1 Ta 3arajibHO3aBOJCHKI BUTPATU HABEJCHA B TAOJHII

6.4.

Tabmus 6.4 - Hakmanni BUTpaTu

BapianTtu KOHCTpYKIi

CkuaioBi MaTepialbHUX BUTPAT

1 2
1IEXOB1 BUTPATH, P 71018,4 75818,4
3arajibHO3aBOJICbKI BUTPATH, P 63250,7 67525,7

6.4 Bu3zHayeHHsI MOBHOI CO0iBAPTOCTI MPHCTPOIO

VY BupoOHHYY COOIBApPTICTH PO3POOIEHOTO MPHUCTPOIO BXOMATH: CUPOBHHA Ta
OCHOBHI Marepiajid; TIOKylHI BuUpoOM Ta HamiBhaOpUKaTH; TPaHCIOPTHO-

3aKyIiBeJIbHI BUTpPATH; BTOPCHUPOBHMHA; OCHOBHA 3apo0iTHa IuiaTa BUPOOHWYHHKIB;
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JoJaTKOBAa 3apo0iTHA IUIaTa BUPOOHWUYHHUKIB, KaJbKYJAIisS 3apoOITHOT ILJIaTH;

CKJIQJIChK1 BUTPATH. 3arajibH1 3aBOJIChKI BUTpaTH. BUTpaTtu Ha BUPOOHHUIITBO BUPOOY

JUIS TBOX BapiaHTIB KOHCTPYKINI Ta iX KOMIIOHEHTIB 3BeleHI B TaOIUIlo 6.5.

Tabmur 6.5 - CTpykTypa BUpOOHHUOT cOO1BapTOCTI

Ckiazi0Bi MaTepiaibHUX BUTpPAT

BapianTi KOHCTPYKIIii

1 2
OCHOBH1 MaTepialiu, TpH. 28542 29082
KyIiBeJIbHI BUPOOH, TPH. 26500 36385
TPaHCIIOPTHO-3ar0TiBEJIbHI BUTPATH, TPH.  6264,5 7568,5
MMOBOPOTHI BIJIXOJIH, TPH. 220,5 253,5
OCHOBHA 3ap00iTHA IjIaTa, TPH. 22193,25 23693,25
ImoaTKOBa 3apo0iTHA I1J1aTa, TPH. 6657,9 7107,97
HapaxyBaHHs Ha 3apO0ITHY IIATy, TPH. 7501,3 8008,31
[IEXOB1 BUTPATH, T'PH. 71018,4 75818,4
3arajbHO3aBOJCHKI BUTPATH, TPH. 63250,7 67525,7
pa3zoM BUpOOHUYA COOIBAPTICTH, TPH. 61527 88405,28

3aranpHa BapTICTh MPUCTPOIO CKIATAAETHCS 3 BUPOOHUUYUX 1 TIO3aBUPOOHUUUX

BUTpAT, MO CTaHOBUTH 1,2% coOiBapTocTi mpoxaykiii. Tabmuus 6.6 miacymoBye

BUPOOHMIITBO MPOJYKLIi Ta 3arajabHl BUTPATH Ta HEBUPOOHWUYl BUTPATH AJI JIBOX

BapiaHTIB KOHCTPYKIIIi.

Tabmuis 6.6 - [ToBHa cobOiBapTICTh BAaHTAXKOMIIHOMHOIO MPHUCTPOIO

Cxu1aioBi MaTepialbHUX BUTPAT

BapianTtu KOHCTPYKITIi

1 2
BUPOOHNYA COOIBAPTICTh, TPH. 61527 88405,28
HEBUPOOHUY1 BUTPATH, TPH. 738,3 1060,8
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MOBHA COO1BapTICTh, IPH.

62265,3

89466,08

Hamu cxmameHo 3BeneHy TaOMWII0 TEXHIKO-EKOHOMIYHUX ITOKAa3HUKIB IS

JIBOX BaplaHTIB KOHCTPYKIIl CHIIHHS 13

(Tabm. 6.7).

3a3Ha4YCHHAIM

Tabnus 6.7 - EKOHOMIYHI MOKa3HUKH POOOTH

yCix

CTaTel BUTpAT

BapianTu KOHCTpPYKIIii
CkI1aioBi MaTepiaJbHUX BUTPAT 1 5
CupoBuHa 1 OCHOBHI MaTepiain 28542 29082
KynyBanbHi BupoOu i HamliBpaOpukaTu 26500 36385
TpaHCIOPTHO-3arOTOBY1 BUTPATH, TPH. 6264,5 7568,5
[ToBOpOTHI BiIXOIH 220,5 2535
OcHoBHa 3apo0iTHA MiaTa, TPH. 22193,25 23693,25
JlomaTkoBa 3apo0iTHA IIaTa, TPH. 6657,9 7107,97
HapaxyBanHs Ha 3apoOiTHY IUIaTy, TPH. 7501,3 8008,31
IlexoBi BUTpaTH, I'pH. 71018,4 75818,4
3araapH03aBOJICHKI BUTpaTH, TPH. 63250,7 67525,7
Pa3om BUpOOHUYI BUTPATH, TPH. 61527 88405,28
[To3aBupOOHUYI BUTPATH, TPH. 738,3 1060,8
Pa3zom noBHa co61BapTICTh, IPH. 294413,85 344908,71

AHamis

€KOHOMIYHHMX XapaKTEPUCTUK MOJEpHI3aIli

CUJIHHS aBTOOyCa

MoKa3ye, M0 MEPIIMK BapiaHT KOHCTPYKINI NPHUCTPOIO € HaWaeneBImuUM. SIKIIo

JUIS TIEpIIOTO BaplaHTy YacTKa BHUTpAaT Ha NpUAO0aHHS TOBapy B 3arajbHiil
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CTPYKTYp1 BUTpAT CTAaHOBUTH OJn3bko 13%, To ayist npyroro — 6mim3bko 21,5%.

[HIIMM BaXXJIMBUM TMOKAa3HUKOM, I1I0 BU3HAYA€ PIZHUII0 BUTpAT, € BapTICTh
OIUIaTH TIpaIli BUPOOHUYHMX POOITHUKIB. 3a MEpIIUM BapiaHTOM 3arajbHO3aBOJICHKI
BUTPATH CTAHOBIIATH 63250,7 rpuBeHb, a 3a JAPYrUM BapiaHTOM — 67525,7 TpUBEHb.
BinMiHHICT TOJSITa€ B JIOAATKOBIM TPYAOMICTKOCTI: TMO-TIEpIIe, UII MOHTaXY
oOnagHaHHS, MO-ApPyTe - Ui 3BApPIOBAILHUX POOIT (301JIbIIIEHA JOBKHHA 3BAPHOTO
IIBa 3a PaxXyHOK 301IbIICHHATOBIIMHU AeTani). YacTka BUTpaT Ha 3apoOITHY IUIaTy B
3arayibHii CTPYKTYpicOOIBapPTOCTI AJIsl KOKHOTO CIICHAPiI0 Mai’ke OJHAKOBA.

I3 3pocTtanHsM BUTpaT Ha 3apoOITHY ILIATy TaKOX 3MIHIOIOTHCS HaKJIaIHI
BUTpaTU (LIEXOBI BUTPATH, 3arajibHO3aBOJICbKI Ta HEBUPOOHWYI BUTPATH),
pO3paxoBaHi MPOMOPIIIHO A0 3apOOITHOT IJIATH.

Omxe, 3a pe3ylbTaTaMH TEXHIKO-€KOHOMIYHOTO  aHalli3y  BapilaHTIB
KOHCTPYKIUIi CUIIHHSA JUIsl aBTOOyCa MOKHA OJHO3HAYHO BUAUIMTHU MEPIIHIA BapiaHT.

[TincymoByrouH, 3a3Ha4UMO, 1110 BUCHOBKH, 3p00JIEH] 3a pe3yJpTaTaMH aHaJli3y
TEXHIKO-€KOHOMIYHMX TMOKa3HUKIB, HE CyIepedarh 3arajibHiii TeHJIEHIIi Cy4acHOTO
MalIMHOOYAYBaHHS — BHUKOPHUCTAHHS BUCOKOSIKICHUX KOHCTPYKLUIMHMX MaTepialiB

3aMICTh CTaJIl MEHIIIOI MIITHOCTI JUIS 3HUKEHHSI METATOEMHOCTI.
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BUCHOBKHM I TPOITO3UIIII

bepyun no yBaru, mo icHye HHU3Ka (pakTOpiB, SKI BIUIMBAIOTh Ha 3arajbHI
XapaKTEPUCTHKN aBTOOYCHUX CHIIIHB, II1 poOOTa Maja Ha METI 30CEpPEAWTHCS Ha
aCTEKTi, SKUI BBAKAETHCS KIIFOUOBUM Y MiCHKOMY TPOMaJICEKOMY TPAHCIIOPTI, a came
oesmerni Ta kompopTi. AHai3 KoMOPTY MPOBOIUBCS 3 BUKOPUCTAHHSAM CIICIiaJIbHO
po3po0ieHNX MoJele Ha MpoQuIIX CHIIHb, SKi 3aiMaroTh gopociuit (M50) i
mojoauii (M10) macaxup. AHaii3 Oe3leKky IPyHTYBaBCsS Ha aHali3l MIIIHOCTI paMH
Ta pO3MOJAULYy HaNpyrd IJs TPbOX BaplaHTIB KPIMUICHHS CUAIHHS: CHUAIHHS 3
MIJCTABKOIO, KPIIUIEHHS CHUAIHHSA 3 OOKOBHM KEpPYBaHHSIM Ta NOPYYEHb IS
HIATPUMKHU CUIHHS, TPUKPITUICHUH 10 paMu Jaxy.

VYeci po3risiHyTi MoJieni Oy Ha TBEPAi OCHOBI Ta CTBOPEHI 3a JOMOMOTOIO
aBTOMATHU30BAHOTO MPOEKTYBAHHSA Ta MPOrPAMHOIO CEPEIOBHUINA ABTOMATHU30BAHOIO
MPOEKTYBaHHS; MOTIM iX OyJ0 IMIOPTOBAHO B MPOrPAMHHM MAKeT [JIs aHami3y
METOJIOM CKIHYEHHUX eJeMeHTiB. B 1uiomy 0a3oBa MoJenb 3 MiJCTaBKOIO
ckiagacTeed 3 19 ckimagoBux eneMmeHTiB. Monens Element Method maOmm3mitacs 1o
40 000, a kinpkicTh By3miB nepeBummiaa 80 000.

MogentoBaHHs pi3HUX CLIEHAPIiB 3aBaHTaXXEHHS CUAIHL Bianosigae [IpaBuiam
Ne 80 €poneticbkoi ekonoMiuHoi komicii OOH. CranmapTHi TUTIM KapKaciB CUAIHb
13 pI3HUMH THUIAMHU KpIIUIEHHS, $KI BUKOPUCTOBYIOTbCS B CTaHIApPTHUX a0o
HU3BKOIIJUIOTOBUX aBTOOycax, Oylu MpOTECTOBaHI, IO Jajlo 0ararooOilsouy
KOPEJSIIIII0 MDK pe3yJbTaTaMH MOJICTIOBaHHS Ta BUMPOOYBaHb BIJAMOBIAHO [0
[IpaBun Ne 80 €mpomneiickkoi exoHoMiuHO1 kowmicii OOH. Jlns pi3HMX clieHapiiB
KPIMJICHHSI CUJIHb, JOCSITHYTI MaKCHUMasbHI Hampyru ctaHoBwiu 431,74 Mlla s
06a3oBoi mozemi, 374,74 MIla Ha eTarni MOBHOIO MOTJIMHAHHS eHeprii yaapy Tta 339,8
MIla st criviku Ta (iaHis, M0 KPIMUIATHCS 10 KPOHIITEWHA Myrd CcUmiHHS. Jls
BapilaHTy OCHOBM CHJIHHSA, SKHM  pO3paxOBaHW HA  BCTAaHOBJIICHHS B
HU3BKOMIAJIONOBUX aBTOOYycaX, MaKCUMaJlbHE 3HAYEHHS HANPYKEeHb, 3a()iKCOBAHUX Y
mpoiieci HaBaHTaXkeHHsI, cTanoBuIo 434,33 MIla.

L[e I[OCJIi,II}KeHHSI € OCHOBHHUM, IKE 30CCPCIKYETHCA HAa KOHKPECTHHUX l'IOI[i}IX,
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IO CTOCYIOThCA JBOX MACAKUPIB 13 mependauyBaHUM MICHEM pO3TalllyBaHHS Ta
KoopauHaTaMu. JoCaiKeHHs CIIiJl IPOJIOBKUTH, 1100 OLIHUTH KOMQOpT 1 Oe3neky
CUIIHB JIJIS BCIX MACaXHUPIB, AKI 3HAXOIATHCA HA PI3HUX MICIAX. 3Ba)KalOud HaA TE,
0 pe3yibTaTH IHOTO JOCHIIKEHHS MOXHA 3aCTOCYBaTH JIMIIE B MICBKOMY
TPOMAJICEKOMY TPAHCIOPTI, Pe3yIbTaTH TO3BOJIATH 3PO3YMITH, SK IMOKPAITUTH 30HY
KOoM(OpTy, 3a1M00iraloun NOTeHUIHHOMY (Di3UIHOMY TUCKOMGOPTY a00 TpaBMam.

3 METOI0 3MEHIIEHHS BUPOOHUYOrO0 TpaBMAaTH3My B IpoIeCci BUPOOHHUIITBA
OyJI0 MPOBENECHO aHaNi3 HEUIACHUX BWIAJKIB HAa BHUPOOHHUIITBI, CTBOPEHO JIOTIYHY
IMITalIifHY MOJEJIb BUPOOHHYOTO TpaBMaTU3My Ta C(HOPMYJIbOBAHO 3aXO/U 3aXUCTY
JIIOJIEH.

AHamni3 EeKOHOMIYHMX XapaKTepUCTUK MOJEpHI3alii CHUAIHHA aBToOyca
MOKa3ye, IO MEPIINi BapiaHT KOHCTPYKIi MPUCTPOIO € HAWJCHICBIIMM 1 MOXKE

OyTH BIPOBAI)KEHUM B BUPOOHUIITBO.
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