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YIIPABJIIHHSI POBOYUMHA OPT"'AHAMU CHHEHHABTOMOBLITIB —
CMITTEBO3IB HA OCHOBI JATYUKA MAJIUX JITHIMHUX IEPEMIIIEHD

VY mporeci KHUTTEQSUTBHOCTI JIIOJMHE YTBOPIOKOTHCST TBepai nooytoBi Binxomu (TTIB) (xapuoBi Bimxomu,
MaKyJatypa, CKJIO, METAIM, MOJIMEpHI MaTepiald TOImO0) i HAKOMMYYIOTECA Y KWINX OyAMHKaX, 3aKjamax
COIKYIBTIOOYTy, TPOMAJACHKUX, HABYANBHUX, JIKYBAIGHUX, TOPTOBENBHIX Ta IHIIMX 3akiagax. OcoOmuBicTiO
TIIB € Te, MmO BOHHW € 3MIMIAHUMH, TOOTO CYMIIIIIIO KOMIOHEHTB. [lomin Ha OKpeMi CKIAIOBI YacTHHU
komnoneHTiB TIIB HasuBaetscsi MopdomoriyHnM ckiagoMm. 3wmimryBanus TIIB BinOyBaetscsi Ha cTamili ix
YTBOpEeHHS, 30epiraHHs, MEepPeBe3CHHA Ta 3aXOpPOHEHHA. lle NMpU3BOMUTE O YTBOPEHHS MIKIIIMBUX XIMITHIX
CIIONYK, IO 3a0pyIHIOIOTH IPYHTOBI BOJM Ta aTMOC (PepHE TOBIIPSIL.

OCHOBHOIO METOK JOCIIIKEHHS € CTBOPEHHS JiI0401 MOJENi U(PPOBOro MPIUIaay, MOBOKSHHS 3 TBEPAUMHU
MOOYTOBUMH BIIXOJaMM JUIS KOOPJMHALS Ai MiceBOi Biaau, CyO'€KTIB TOCHOMAPIOBAHHS Ta aKTHUBI3alisd
HACEJIeHHs s 3a0e3MeUeH s peani3alii 3aralbHOACPKaBHOT MPOrpaMy MOBOKECHHS 3 TBEPAUMHU MOOYTOBHMH
BiIXOAaMH Ta Jep’KaBHOI MOJITMKH B i cdepi, sSKa CIpsSMOBaHA Ha TIIBHUILICHHS pecypco30epekeHHs,
3MEHILIEHHS IIKIUIMBOTO BIUIMBY BIIXOJIB HAa HABKOJIMIIHE IIPUPOJHE CEPENOBHILNE 1 3J0pOB'S JFOICH,
CTBOPEHHS YMOB IIOJI0 PO3IUIBHOTO 30HMpaHHSA 3 METOI0 30UIBLICHHS PEcypco-CHPOBHHHOIO TOTEHIIATY Ta
3MEHILEHHsI 00CSTIB yTBOPEHHS BiIXOIB.

Edexmiue 30upanns TIIB [1-5] 3a0e3neuye Ge3neuHy KOHTeHHepHU3alilo 1 3ano0irac iXHbOMY PO3KHIAHHIO
Ml Yac TPaHCIOPTYBaHHs CIENAaBTOMOOUISIMU — cMirreBo3amu [6-10]. EdexTiBHICTE 30MpaHHs 3aeXHUTh Bil
CTyIeHs YUIUIbHEHHS BIIXOJIB: IO BWIINEC PIBEHb YIIUIBHCHHs, TO OUIBIIY KUIBKICTh BIIXOIB MOXHA
nepese3d [11].

Jns BUKOPHCTAHHS MOXKHA PpO3TJISIATA J(Ba BUIM CMITTEBO3IB Ui 30MpaHHS BIAXOJIB: CMITIEBO3U 3
OOKOBMM 1 CMITIEBO3HM 13 3a1HIM 3aBaHTAXeHHAM. OQHAK CMITIEBO3M 13 3aJHIM 3aBAHTAKEHHAM MArOTh OUIBIINIA
00’eM ISl TiepeBe3eHHs BIIXOMAIB 1 JOCATalOTh OUIBIIOTO PIBHS YIIUTBHEHHs, aHDK CMITTEBO3U 3 OOKOBHM
saBantakeHrsM [12, 13]. Ha 7omatok CMITIEBO3M i3 3aJHIM 3aBaHTAKCHHSAM Kpalle MMAXOIITh IS
PO3BAHTAKEHHSI PEKOMEHIOBAHUX €BPOKOHTEHHEPIB it 30epiranus BimxomiB 06’emom 1,1 m3. ¥V HasBHOCT €
JIBa pI3HI BUIM CMITTEBO3IB JIJIsl 30MpaHHs BIIXO/IB 13 3aJHIM 3aBaHTAKEHHSM: CTAHIAPTHI CMITTEBO3H 13 3a/IHIM
3aBAHTAXKCHHSAM 3 PyXOMUM (HOpMOYTpHMYBa4YeM 1 CMITTEBO3U 3 POTOPHHUM 33JHIM 3aBaHTAXKECHHSAM. ABTOMOOLTI
€BPOTEHCHKUX BUPOOHHUKIB JUIsi 30UpaHHS BIIXOMIB 3 POTOPHHUM 33/IHIM 3aBAHTAKEHHSM € Y HasBHOCTI, aye IXHi
3aKymiBeNlbHAa IIiHA 1 BapTICTh OOCIYrOBYBaHHS BHCOKL /[l BUKOPHCTAHHA PEKOMEHIOBAHO CTAaHIAPTHI
aBTOMOOUTI s 30WpaHHA BIOXOAIB 13  3agHIM  3aBaHTAXCHHAM, AKi 30MparoTb HA  OCHOBI
POCIHC bKHX/OUTOPYCHKHUX Iaci Ta 3 pyXOMHM (DOpMOYTpHMYyBadeM, OCKUTPKH BOHH TapHO MPAIFOIOTh B yMOBAX
VYkpaiHu Ta JOCTyTHIIII 3a iHOIO, aHDK aBTOMOOUI 3 poTopHMM Oapabanom [14, 15].

J1s mokpareHHs poOOTH KOMYHAIBHOI TeXHIKH 3alpOTIOHOBAHO MIF0YY MOJENb IM(POBOTO NPUIALy, SIKHA
JO3BOJISIE 3 BHCOKOIO TOYHICTIO BHMIPIOBATM Maii JIHIAHI MEpeMilllecHHS poOOYHMX OpTraHiB CMITIEBO3a 3
BUBEACHHIM pe3yJIbTAaTiB BUMIPIOBAaHb Ha €KpaH KOMII IOTepa B PEATPHOMY 4aci Ta MIHIMaJIbHIMH PECYPCHUMHU
3atpatamu. [lpwHIWm Aii gaTIMKa Manux JIHIMHAX TepeMilleHb 3aCHOBAaHO Ha MyapoBoMy edekTi. Myaposuit
eeKT — Tie iHTepepeHITIHANIA Bi3epYHOK, YTBOPCHHI MPH HAKJIAICHHI JBOX TEPIOMYHMX CITIaCcTAX MAIOHKIB,
PENIToK a00 PenriTdacTiX MAaTOHKIB. EleMEHTH MTBOX MAFOHKIB, SIKi MTOBTOPIOKOTHECS, CIIMYIOTH 3 JICHIO PI3HOIO
MPOCTOPOBOIO YaCTOTOIO i, HAKJaJalOuMCh OIWH Ha OJHOTO, YTBOPIOIOTH TeMHi i CBITII MyapoBi cMyru. B
MOJIeNi JaTYMKa BHKOPHUCTOBYBAJIHCH PEIIITKH 3 HEMpo30puMH (YOPHHMH) 1 mMpo3opuMu cmyramu. [lpu
TepeMillleHHi OfiHiE] 3 PEIIiTOK BiTHOCHO IHIIOI a00 TMpH TMOBOPOTI HA TEBHHMI KyT BHUHHKA€E NEPEMIIICHHS
obyacTell TepeKpUTTs 3 MEBHOI0 NEPIOAMYHICTIO. [IpyM Mannmx BiIHOCHHMX TEPEMIIEHHSX PEUIiTOK BUHHKAE
CyTIEBO OUIbllle MEpeMillleHHs caMuX oOJylacTeld MepeKpHTTsi, 1o i Jo3Boisie ix ¢ikcyBamm [16]. dikcaris
NepeMillleHHs] MyapoBHX 00JacTeil 3IMCHIOETHCS 3a JIOTIOMOTOI0 JIBOX OITPOHIB 3 BIAKPUTUM KaHAIOM. Y
JIEMOHCTpALliiiHIi Moieli 3MillleHHsT pemitok Ha 0,5 MM NpU3BOAWTH O 3MillleHHs iHTep(EepeHIIHHOT KapTHHHA
Ha 9,3 mMm. CIpykTypHa cXeMa JaTddKa CKJIAJAE€ThCsl 3 TPhOX OCHOBHMX YacTWH: OJIOKY KOMYTaIli 3
NEPCOHAIBHUM ~KOMIT' IOTepOM, OJIOKY 34YMTyBaHHS CTaHy OITOCJEKTPOHHMX TNap Ta OJOKYy KOMyTall
OIITOEEKTPOHHUX Tap (puc. 1).

JIBi ONTOGNEKTPOHHI MapyH BUKOPUCTOBYBAINCH JUI BH3HAYEHHS HANpsMy nepemimieHHsa. biok 3untyBaHHA
CTaHy OMNTOCNEKTPOHHHX Map (IKCye MOCIIOBHICT, 3MIHM CTAaHIB ONIPOHIB. 3aJieKHO Bi TOTO, SKHM 13
OIITPOHIB TEPIINM 3MIHUB CBiii CTaH, (IKCYEThCS HAMpPsIM MEPEMIIIEHHS PElIiTku. 3 OJIOKY 3YMTyBaHHS 4epes
6nok komyTamii 3 I1K Ha KOMIT’'10Tep HaAXOAUTH KOMAaH/A 30UTBITUTH/3MEHIINTH TT0Ka3 JIMIIBHUKA MIEPEXO/IiB,
SKUHA paxye, CKUTBKA MyapOBUX IUIAM (CBImIMX ab0o TeMHHX) 3adikcyBand onTpoHd. Ha koM rotepi y mer gac



Ipaloe  Iporpama, IO CHpHiMae KOMaHIM Big Hpuiaxy. Pe3ynpTarT migpaxyHKY JTiUWIbHUKA IEpeXOAiB
MHOXHTbCS Ha 0,5 MM, Jajii oTpMMaHMil NOTOYHHI pe3yJIbTAT BHBOJIMUTHCS HAa €KpaH KOMIT toTepa. T OodHICTh
BUMIDIOBaHb BW3HAYAETHCS IIPOCTOPOBHM IMEPIOJIOM PEIITKH. 3araJibHUH BHIIISN JAIF040T MOJENl JaTivKa
JIHIAHUX TIepeMillleHb Ha MyapoBoMY e(eKTi MpecTaBlIeHuH Ha puc. 2.

baok komyranii 3 Baok sunTyBanns Buiok komyTanii
NePCOHAILHEM CTAHY ONTOCAEKTPOH- ONTOENEKTPOHHHX
KOMII'10TepoM HHX nap nap

Pucynok 1 — CIpykTypHa cxeMa JaTiMKa MaJIuX JIHIMHAX MepeMillleHb Ha MyapoBOMY e(eKTi

PucyHok 2 — 3aranpHuii BUTIIST AF0Y0T MOJENl JaTinKa JIHIMHAX TMepeMillleHb Ha MyapoBoMY eeKT

Jitoua Monenb JaTdvKa JIHIMHUX TepeMillleHh Ha MyapoBoMY edekTi Moxke OyTd BCTAHOBJICHA Ha TaHelni
TexHiKM i noBokennst 3 TIIB. BymiBenbHi i pemontHi Binxoau [17, 18] 3aBenwki, 106 ix po3mimryBat y
KOHTeitHepax st 30epiranHs moOyTOBHX BIXOJIB, 1 B Oy/b-sKOMY pa3i MoTpeOyroTh OKpeMoro yrpasiiHas. Ll
BIAXOAM TOBHMHHI 30MpaTiCsl Ha 3alT Bii MEIIKAHINIB Ta IOPUIUYHUX OCI0 3 BHUKOPHCTAHHIM CIIEHIATBHO

o0JlaJIHaAHMX TPAHCMOPTHHX 3ac00iB  (KOHTCHWHEPHMX CMITIEBO3IB) 1 KOHTCWHEpIB, SIK MOKa3aHO Ha
puc. 3[19, 20].

Pucynok 3 — KoHTeliHepHHii CMITTEBO3 i3 TaUKOBUM aBTOMATOM IIAHOMY JUIsl KOHTelHepiB 06’ emom 8 M3 st
30MpaHHs BEJIMKOrabapuTHUX BIIXOJIB

BucHoBKH. 3alpoNoOHOBAHO 04y MOJENb LU(POBOro MpHiagy, SIKWA J03BOJSIE 3 BHCOKOK TOYHICTIO
BUMIPIOBATU MaJi JIiHIKHHI MepeMillleHHs: pOOOYUX OpraHiB CMITTEBO32 3 BHBEACHHSIM pe3yIIbTAaTiB BUMIPIOBaHb
Ha €KpaH KOMII'IOTepa B peajbHOMY 4aci Ta MIHIMaJbHUMH pecypcHUMH 3atpataMd. OCHOBHMMH MPUYHUHAMU
CKJIQJIHOT CUTyallil, ITOB’s3aHOI i3 30MpaHHSIM, BUKOPHCTAHHSM, YTII3AIlE€l0, 3aXOPOHEHHSAM BIIXOIIB €:
HEJJOCTATHBO PO3BMHEHA CHCTEMa 300py Ta 3aroTiBJli BTOPUHHUX pecypciB; y OUIBIIOCTI BHIAAKIB €KOHOMIYHA
Hee()eKTHBHICTh BUKOPHCTAHHS MEpepoOKH Ta yTwiizamii TBEpAMX MOOYTOBUX BIAXOIB; BIICYTHICTH CHUCTEMHU
YIOPaBIHHS T2 KOHTPOJIIO 32 YTBOPEHHSM, MEPEBE3CHHAM, PO3MINICHHIM Ta yTwii3aleo Binxois. [loBomkeH s



3 TBEpaUMHU MOOYTOBUMH BiIXOJaMH Ha OCHOBI PO3JUIBHOTO iX 300py JO3BOJIHTH 3MEHIIUTH OOCSTH BiIXOIIB,
IO MOTPAIUISIOTh HA CMITTE3BAIMIIE Ta 30UTBIIUTY 00CAT iX 3aydeHHs y HapoJHE TOCIOAapCTBO SK BTOPHHHOI
CHPOBHUHH, 1[0 € BAXIHBOI CKJIAT0BOIO PAIiOHATEHOIO MPHUPOJIOKOPHUCTYBAHHS. BaXKJIMBUM € BIPOBAIKCHHSI
pecypco30epirarodux TEXHOJIOTIH 1 TAKOXK Mepexil 10 MaJOBIIXOJHMX BUPOOHHITB, IO B IIOMY MOKPAIIUTh
€KOJIOTTYHY CHTYyaIlilo, sIKa CKJIanacs B Hallliid KpaiHi.
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