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PEDEPAT

Ksamidikamiitnoi podoTu Marictpa Ha Temy: «Po3poOka METOIMKH OINIHKH 1
IPOTHO3YBaHHS TEXHIYHOTO CTaHy XOJOBOI YaCTWHU JIETKOBUX aBTOMOOUTIB 3
JOCITIKEHHSIM OCHOBHHMX THITIB BIJIMOB BY3IIIBY.

Metoro kBamidikaimiitHoi poOOTH MaricTpa € yJAOCKOHAJICHHS METOIB
J1arHOCTYBAaHHS OCHOBHHUX BY3JIIB XOJIOBOT YaCTHMHH aBTOMOOLTIB, CHCTEMaTH3AIIis,
3aKPITUICHHS 1 PO3IIMPEHHS] TEOPETUUHUX 3HaHb, OTPUMAHUX Y MPOIECl HAaBYaHHS Ta
iX TpakTUYHE BUKOPHCTAHHS TPU BHPIMIEHHI KOHKPETHUX 1HKCHEPHHX, HAYKOBUX,
€KOHOMIKO-COLIIAJIbBHUX 1 BUPOOHUYUX MHUTAHb Y TPOQECIHIN AISITBHOCTI.

OcHOBHI 3aB/IaHHS, K1 HEOOX1THO BUPIIIUTH Y POOOTI:

— MpoaHaNi3yBaTU MOTOYHHA CTaH MPOLECY AIarHOCTUKU TEXHIYHOTO CTaHy
XOJ0BOI YaCTHHU JIETKOBHUX aBTOMOOLIIIB;

— pO3pOOUTH MATEMATHUYHY MOJIENb OI[IHKM Ta MPOTHO3YBAHHS TEXHIYHOIO
CTaHy XOJI0BOi YaCTUHHU JIETKOBUX aBTOMOO1JIIB,;

— PO3POOUTH AJTOPUTM OILIIHKHK Ta MPOTHO3YBAHHS TEXHIYHOTO CTaHy XOJ0BOi
YaCTUHU JIETKOBUX AaBTOMOOUIIB 3 BUKOPUCTaHHSAM J1arHOCTUYHOI MaTeMaTUYHOI
MOJEI;

— HaABECTH PEKOMEHAIlli, sIKI HaMpaBlieHI Ha TOJIMIIEHHS OXOPOHU Tpalll Ta
O€3MEeKU KUTTEAISIIBHOCTI HA BUPOOHUIITBI.

[lepmmit po3min kBamidikaiiiHoi pobdoTH Marictpa «3arajibHO-TEXHIYHHIMA
pO3ALDY BKJIIOYAE B ceOe aHalll3 MOTOYHOTO CTaHy MUTAHHS TEXHIYHOI A1arHOCTUKU
XOJI0BOI YaCTHUHU JIETKOBUX aBTOMOO1JIB.

Hpyruit po3nin kBamidikariitHoi podotn marictpa «TeXHOTOTIYHUN PO3aLT»
MICTUTh aHai3 KOHCTPYKIIii Ta BU/IB XOJAOBOI YaCTUHU aBTOMOOLUISI Ta BUMOTH JI0 il
JIarHOCTYBAHHS 1 €KCILTyaTallii.

Y  TperboMy po3aimi  kBamidikamiiiHoi pobotu  Marictpa «Metoau
JIAarrTHOCTYBaHHS TEXHIYHOTO CTaHY BY3J11B XOJ0BOi YaCTMHU aBTOMOO1IIB Ha OCHOBI
noBHO(AKTOPHOI MOJEINI» TPOBEICHO aHalli3 METOJIB Ta 3aco0iB J1arHOCTYBaHHS
XO0JIOBOi YaCTHUHHU JIETKOBHUX aBTOMOOUTIB 1 pO3pOOJICHO TEOPETHUYHI MEPeayMOBH

PO3pPOOKH MaTeMaTHYHOT MOJIEI ii TEXHIYHOTO CTaHy.



UerBeptuii posain kBamidikariiiHoi podotu marictpa «HaykoBo-mocmigHuit
pO3ALT» MICTUTh METOAMKY MOJEIIOBAHHS TEXHIYHOTO CTaHy XOJOBOi YaCTHHH
JISTKOBUX aBTOMOOUIIB Ta aJTOPUTM OIIIHKH 1 MPOTHO3YBaHHS TEXHIYHOTO CTaHy
BY3JIIB XOJIOBOi YacTWUHMU aBTOMOOUTB. Y po3mun «Oxopona mpari Ta Oe3mneka B
HAI3BUYAHHUX CHUTYalisIX» PO3TJISHYTO OCHOBHI MPUHIMMNM Ta (YHKIT YHIpaBIiHHS
OXOPOHOIO TMpalli Ha BUPOOHUIITBI Ta OCHOBHI TOJIOKEHHS KOHIICHIIT 3aXHCTY

HACeJICHHS 1 TEpUTOPIi y pa3i 3arpo3u Ta BUHUKHCHHS HAI3BUYAHHUX CUTYAITIH.
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BCTYII

3a mannmu cratucTuku HarionanpHOT mominii Ykpainu [ 1] KiIbKiCTh 3aru0Inx
1 TpaBmoBanux Joaed nepesuirye 3000 1 30000 Ha pik BiAMOBIAHO, IO POOUTH
npobsieMy 30epexeHHs JKUTTS MacakUpiB IiJ] Yac MepecyBaHHS aBTOTPAHCHIOPTOM
HaJ3BUYaHO akTyanbHOI0. brimsbko 40% aBapiif cripHuMHEH1 3HOCOM OCHOBHUX
BY3JIB IMIJIBICKU. 30UIBIICHHS KUIBKOCTI PI3HOMAaHITHUX AaBTOMOOLIIB, a TaKOX
aBTOMATHU3aIlisl TIPOIIECY BUPOOHUIITBA TPU3BENIN 10 30UTBIIIEHHS YaCTOTH BUXOIY 3
Jajly OCHOBHHMX BY3JIIB X0/I0BOi YACTHUHH JIETKOBUX aBTOMOOLIIB.

Po3zmmpenHs poJii Ta 3Ha4€HHS TEXHIYHOI A1arHOCTUKH aBTOMOOLUIIB MOB’si3aHe
3 3araJJbHUMH TEXHIYHUMU JTOCATHEHHSIMHU Ta CKJIAJIHICTIO TEXHIYHUX KOMITOHEHTIB, a
TaKOXX HEOOXIJHICTIO 3a0e3reyeHHs ePEKTUBHOI eKCIUTyaTallii Ta TEXHIYHOI Ta
€KOJIOT14UHOI Oe3mneku. Y 3B’S3Ky 3 TUIo0ami3aliel0 METOAIB 1 3aCO0IB TEXHIYHOTO
KOHTPOJIF0O Ta JIIarHOCTUKK BEJIMKOTO Ta PI3HOMAHITHOTO MapKy TPAaHCHOPTHUX
3ac00iB, OCHOBHHMM 3aBJlaHHAM € TOJAJbIIA I1HTEJEKTYyali3allisl JIarHOCTUKH.
[linBumieHHA PIBHS J1arHOCTUYHOIO 3a0€3MEUeHHS aBTOMOOUTIB HEOOXIJTHE IS
3a0€e3MeUeHHsI OTIEPAaTUBHOTO BU3HAUCHHS 3aJIMIIIKOBOTO PECYPCY, 3HUKEHHS PU3HKIB
eKCIUTyaTallli Ta MiHIMi3alii BIUIMBY OOCIYTOBYHOYOTO TMEPCOHATY Ha TIPOIIEC
OpUHATTS pimeHb. Ha cydacHOMy erTami  pO3BUTKY CHCTEM TEXHIYHOIO
ob0cnyroByBanHs Ta peMoHTy (TO Ta P) aBTOMOO111IB 0c00MMBA yBara mpUALISEThCS
METO/IaM, CIOPSIMOBAaHUM HA 1HAMBIAyaJIbHE BIJCTEXKEHHS Ta MPOTHO3YBaHHS 3MIH Y
TEXHIYHOMY CTaH1 By3J1iB aBTOMOOLJIIB i1 4ac IXHbOI eKcIuTyaraiii. PospoOka MmeTomaiB
300py JaHUX JJI JIarHOCTUKHU Ta MATEMaTUYHUX AJITOPUTMIB, SIK1 TOKa3yIOTh OCHOBHI
(dakTopH, sIKI BIUIMBAIOTh HA TEXHIYHUNA CTAaH aBTOMOOLJISA, € )KUTTEBO BAXKJIMBUMU.

VY mporieci OIHKK TEXHIYHOTO CTaHy OKPEMHX YaCTHH aBTOMOOLII HE0OX1THO
BpaxOBYBaTH PI3HOMAHITHI IMapaMeTpH, Takl sIK MEXaHIuHi, BiOpalliiiHi, TEIJIOBI,
SJICKTPHUYHI Ta 1HIII, OCKITFKY KOKEH 13 IIUX MapaMeTpiB BU3HAYAETHCS CBOIMH (13UKO-
XIMIYHUMU XapakTepucTukamu. L{i mapamMeTpu BIUTMBAIOThH HA MEBHI XapaKTEPUCTUKH
By3J1iB aBTOMOOLIs1. KpiM TOro, yepe3 ¢i3uuHi BIAMIHHOCTI MapaMeTpiB 1 BIACYTHICTb
IPSIMOTO KOPEJIATUBHOTO 3B’ 3Ky MK HUMH, X04a JIESK1 BTACTHBOCTI MOYKHA OI[IHUTH
JIOCTaTHHO TOYHO OKPEMO, KOMILJIEKCHA OLIIHKA CTa€ CKJIAaHOIO. TakuMm 4MHOM, IS

00’€KTUBHOI OIIIHKH €KCIUTyaTallliHUX XapaKTePUCTHUK HEOOX1THO BUKOPHUCTOBYBATH



y3arajibHeH1 MOKAa3HUKH iX (DyHKI[IOHyBaHHs. 3aCTOCYBaHHS I[bOTO Y3arajibHEHOTO
JIarHOCTHYHOTO KPUTEPIIO MOKpAIIy€e TOYHICTh BU3HAYCHHS PEAIbHOTO TEXHIUYHOTO
CTaHy BY3JI1B arperarib.

Jlis aBTOMaTu3alii MpOIECIB AIarHOCTUKH aBTOMOOUIIB TaKOX MOTPIOH1
MaTeMaTU4YHI MOJIEII y3araJlbHEHOTO JIIarHOCTHYHOTO MOKa3HUKa, 00 3a0e3neunTu
MIBUJKICTh 1 TOYHICTh [1arHOCTHKU. MoJemioBaHHsI Ta TMPOTHO3YBAHHS TaKOTroO
MOKa3HUKA € CKJIAJHUM 3aBIaHHIM, OCKIJIbKK € 6arato (axTopiB 1 iXHI HENMHINHI
B3aeMoii. [1{06 BUPIIMTH 1110 TIPOOIEMY, BAKOPUCTOBYIOTHCS Pi3HI METOJU. Y LIbOMY
BUITAJIKYy TEOpisd IUIAHYBAaHHS EKCIIEPUMEHTY MOKe OyTH e()EeKTUBHUM METOIOM
BUPILIEHHS L1€T TPOOIEMHU.

TakuM 4rHOM, MiABUIIEHHS €(EeKTUBHOCTI METO/IIB OLIIHKA TEXHIYHOT'O CTaHY
XOJIOBOI YACTMHH aBTOMOOLIS € Ba)<IMBHM 3aBIAHHSIM. LOro pilleHHS 3HAYHO
MIJBUIIUTL aKTUBHY O€3MeKy aBTOMOOUIS MiJ 4Yac eKCILIyaTallli, 1o IMpu3Beae 10
3HIKEHHSI KIJTBKOCTI TIOIIIKOJIKEHB 1 BIIMOB BY3JI1B X0/I0BOT YaCTHHH.

Metorw kBamidikaliitHoi poOOTH € yIOCKOHAJIEHHS METO/IIB IarHOCTYBaHHS
OCHOBHHX BY3JIIB X0/IOBOi YaCTUHU aBTOMOOLIIB, MPAKTUYHE BUKOPUCTAHHS 3HAHB,
OTPMMAHHUX Yy Tpolecl HaBYaHHS NPU BUPIIICHHI KOHKPETHUX 3aBlaHb ¥y
npodeciiiHiil AiSIbHOCTI.

OcHOBHI 3aBIaHHS, K1 HEOOX1HO BUPIIIUTH y pOOOTI:

— IpOaHaIi3yBaTh MOTOYHUI CTaH MPOLECY AIarHOCTUKH TEXHIYHOTO CTaHy
XOJI0BO1 YaCTHHH JIETKOBHUX aBTOMOOLIIB;

— pO3pOOUTH MaTeMaTUYHy MOJIENIb OILIIHKU Ta MPOTHO3YBAHHS TEXHIYHOTO
CTaHy X0JIOBOT YaACTHHHM JIETKOBUX aBTOMOOLTIIB;

— PO3pPOOUTH AJITOPHUTM OLIHKHU Ta MPOTHO3YBaHHS TEXHIYHOTO CTaHy XOJ0BO1
YAaCTUHH JISTKOBHX aBTOMOOWIIB 3 BHKOPHMCTAHHSAM JIarHOCTUYHOI MaTeMaTH4YHOT
MOENI;

— HABECTH PEKOMEH/AIlli, sIKI HAaMpaBJICHI Ha TOJIMIICHHS OXOPOHU Tpalli Ta
O€3MEeKU KUTTEIISIIBHOCTI HA BUPOOHUIITBI.

O0’ekT IOOCTiIKEeHHHA: XOJ0Ba 4YacTHHA JETKOBUX AaBTOMOOUIIB —
CYKYIHICTh BY3JIiB 1 €JIECMEHTIB.

IIpeamer gocaixaeHHsI: METOIM OL[IHKH Ta MPOTHO3YBAaHHS TEXHIYHOTO CTaHy

BY3JIIB X0OJIOBOi YACTHUHH.



1 3ATAJIBHO-TEXHIYHUHA PO3LI

1.1 Ananii3 MmOTOYHOIro CTAaHY NMUTAHHS TEXHIYHOI JiarHOCTUKH XOJ0BOI

YACTHHHM TPAHCIIOPTHHUX 3aC00iB

CrnpaBHiCTh aBTOMOO1Is O€3M0CcepeIHBO BIUIMBAE HA OE3MEKY BOJIisl, TAaCaXHUPIB
1 BCIX IHIIUMX YYacCHHUKIB AOpoxHBOro pyxy. [ligBicka TpaHcmopTHOro 3acoly €
BKJIMBOIO YACTHHOIO CTa01I13a1lli TpaHCIIOPTHOTO 3aco0y Ha Jopo3i. HecripaBHOCTI B
MIJBICI[I MOXYTh MaTH 3HAYH1 HACIIJIKHU 3 TOYKH 30pYy aBapiiHOCTI.

[ToTpiOHO pO3yMiTH, ITIIO TTPOOJIEMH 3 MiABICKOIO HE BUHUKAIOTh MUTTEBO. ToMy,
o0 YHUKHYTH HemependadyBaHUX IMpoOJeM 1 JOPOTUX PEMOHTIB, Ba)KIUBO
PETYISIPHO MEPEBIPSITH MIABICKY Ta TPAHCHOPTHUH 3aci0. Y Hall yac ICHy€ IIUPOKHIA
CIIEKTp aBTOMOOUTB 13 PI3HOMAHITHUMU THIAMHU MiABICKH. Takum YHMHOM, METO/IH
JIarHOCTUKH JIJIs1 KOYKHOTO THUITY € PI3HUMHU.

CxnagHiCTh KOHCTPYKIIIA Cy4aCHUX aBTOMOOUIIB 3pOCTA€ Pa3oM 13 CKJIAJIHICTIO
TIarHOCTUYHUX JOCHIKeHb. [IpoTe cydacHi METOJM M1arHOCTYBaHHS JalOTh 3MOTY
JOCSITTH MOTPIOHOTO PIBHA BIPOT1AHOCTI Ta SIKOCTI JIarHOCTUYHOI 1H(pOpMAIIii.

Metoau niarHOCTYBaHHSI pO3MOAUISIIOTHCS HAa OpraHi3alliiiHi Ta TeXHOJOTIYHI
[4]. Opranizariiiini MeTO1 BU3HAYAIOTh OCHOBHI 3aBIaHHS AiarHOCTYBAHHS, a TAKOX
3aCTOCYBaHHA Ta BHOIp 3aco0iB, anropuTMiB 1 mporpaM. TeXHOJOriYyHI METOAH
JI1arHOCTYBaHHS BKJIIOYAIOTh PI3HI METOJM IOAadvl BXIJHHUX JIAHWX, 3aIMC BUXIJTHHUX
CUTHAJIIB, BUMIPIOBAHHS IIarHOCTUYHHUX MapaMeTpiB 1 BUABJICHHS O3HAK TEXHIYHOIO

ctany. MeToiu J11arHOCTyBaHHS TEXHIYHOTO CTaHy XOJ0BO1 MiABICKU MOAUISIOTHCS Ha

J1Ba BUJIN:
° OpraHoJICNTUYH1, TOOTO Cy0’ €KTUBHI;
o IHCTPYMEHTaJIbH1, TOOTO 00’ €KTHUBHI.

OpraHonenTH4HI METOIU BKIIIOYAIOTh JOTHUK, HIOX, OTJIS]T 1 MPOCITYXOBYBAaHHS.
Henopmanibhi CcTykOTH, mIymMHu, mepe0oi B poOOTI IBUTYHA, BIJIMOBH B CHJIOBIH
nepeadi Ta Xo0B1M yacTUHI (y pe3ysbTaTl IyMy), HEIIILHOCTI (Y pe3yJIbTaTi IIyMy
HOBITPSA, WIO0 TMPOPUBAETHCS) 1 Tak Jajll MOXKHa 3HAUTH 3a JIOMOMOTOIO

IMPOCIIYXOBYBAHHAI. OFHSII[ BHU3HaA4Yac€ MiCHfI HiI[TiKaHH}I BOIH, OJIMBH, ITAJINBA, KOJILOPY
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BUIYCKHHUX Ta3iB, UMY 3 CHUITyHa, OUTTS OOEpTOBMX YACTHUH, HATAT JAHI[IOTOBUX
nepenady Ta 1HIN XapaKTepUCTUKH. J(OTMKOM BH3HAYaIlOTh MiClle HEHOPMAaJIBHOTO
HarpiBaHHs, OWTTs, BiOpallio [erajgeil, B’SI3KICTh, JHUIKICTh PIIUHA Ta I1HIII
XapaKTEepUCTUKU. 3a XapaKTEpHUM 3alaxoOM MOKHAa BH3HAUUTH HECIPaBHOCTI
3YCIUICHHS, BUTIKAHHA OCH3WHY, EJEKTPOJITY, MIATOPSHHS EJIEKTPOIPOBITHUKIB
TOIIIO.

JliarHOCTHKa XOJIOBOi 3a3BHYail MPOBOJUTHCSA 32 JOMOMOTOIO0 CyO’€KTHBHHX
METO/IB. ABTOMOO1IF TPHUBO3SITH y CEPBICHUN IIEHTP, A€ HOT0 IiJHIMAIOTh Ha
NIJAOMHUKY, @ MEXaHIK OrJsJga€e OCHOBHI KoMmoHeHTH (puc. 1.1). YV HoBuX
aBTOMOOUISAX, SIK1 JIMIIE BUMIILIM 3 KOHBEEpa, BCl J€Tall 3aKpiIIeHl HaJ3BUYATHO
MIIIHO, TOMY MIIIHICTh KOHCTPYKIIi1 3MEHIIIYETHCS T1]] 4ac MepecyBaHHA Ta MOCTIHHUX
yaapiB. I1ig gac ornsiy MexaHik nepeBipsie, ud € JJIo(T MK eJIeMEHTaMH CKPITIJICHHS.
3 IOCBily BIH MOK€ BU3HAYUTH, YU CIIPaBHA JIETaJIb — IMOPIBHABILIN HOBE aBTO 3 TUM,

10 Ha M1HOMHHUKY.

Pucynox 1.1. Ormsig migBiCKH JISTKOBOTO aBTOMOOLIIS

OCK1UIbKM TEXHOJIOTIYHUN PO3BUTOK aBTOIPOMHUCIOBOCTI HE BIOYBaBCS TaK
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mBuaKo, ik 'y CHIA ta €Bpomi, 1eil METOJA J1arHOCTYBAHHS AYX€ MOIIMPEHUN Y
KpaiHax TOCTPaASHCHKOTO COIO3y. Y NTaHOMI METOMAlI € ABa 3HayHl Hepomikw. lle
JIOJCHKUM (paKkTOp 1 Cy0’€KTUBHICTD MPU BUKOHAHHI JIIarHOCTHUKHU.

3BUYAWHUN OTJIs[] aBTOMOOUTSI MOKE HE 3aBXIM 3HAWUTH HecmpaBHOCTI. Kpim
TOT0, HEOOX1HO OyTH HAJA3BUYANHO KBaNi(PIKOBAHUM 1 JOCBITYCHUM MalCTPOM, 100
BU3HAYNTH, IKI KOMIIOHEHTH 3HOIIIEHI Ta MOTPEOyIOTh 3aMIHH.

Bci mapameTpu TeXHIYHOTO CTaHy, K BUKOPUCTOBYIOTHCS ITPH IIbOMY 3aC00aMu
miarHocTuku  (3]1), BUMIPIOIOTBCS Ta  KOHTPOJIOIOTHCS 32 JOMOMOIOIO
IHCTpYMEHTAJIbHUX ~ METOJiB. 3a TMEepIOJUYHICTIO METOAM  JIarHOCTYBaHHS
MOUIAIOTECS HAa Taki, SKI 3aCTOCOBYIOTHCS B TUIAHOBOMY a00 PETJIaMEHTOBAHOMY
MOPSIJIKY, 1 TaKi, sIKI 3aCTOCOBYIOTHCS TTO3aIJIaHOBO a00 3a BUMOrorw. [1maHoBi Tectu
BUPINIYIOTh MPOOJEMH TEpPeBIpKH MPaIe3JaTHOCTI Ta BHU3HAYAIOTHh 3aJHIIKOBHUN
pecypc arperatiB 1 MalllMHUA B HUIOMY. 3 1€l IPUYMHU y3arajibHEH1 mapameTpu, sKi
000B’s13K0BO BUMIpIOIOTh Mia yac TO, BUIUISAIOTH 3 YCI€T CYKYIMTHOCTI JIarHOCTUYHUX
napaMeTpiB.

[[Inpoxoro po3noBCIOKEHHSI HA0YB METOJ JJIS JIIarHOCTUKHU BY3JIiB MiJIBICKU
aBTOMOOIJIT 3 BUKOPUCTaHHSAM BiOpamiii [5]. JlaHwmili MeTon peami3yeTbesl MUISIXOM

J1arHOCTUKH XO0BOI YaCTHHU aBTOMOOLISA Ha BiOpocTeHmax (puc. 1.2).

Pucynox 1.2. JliarHocTrka aBToMOO1JII Ha BiOpOCTEH/TI
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BibpocTtenn — 11e cneliajibHa YCTaHOBKA, Ha SIKIM MOJKHA MEPEBIPUTH CTaH
miaBicku  aBToMoO1s. CTeHa TepeBipkM TMIABICKM posroiaye miatdopmy 3i
CIeliali30BaHUMHU JJaTYUKaMH, SKl IMAKIOYEH] J0 KOMIT'I0Tepa 3a JIOIOMOI'OKO
BIZIMIOBITHOTO TPOTPaMHOTO 3abe3neyeHHs. ABTOMOOITL ~ BCTAHOBIIOETHCS HA
miaTopMy KoJiecamMH 1 IEpEMUKAEThCS Ha HEUTpanpHy nepenady. Jlami BiOpocTeHn
MOYMHAE PO3TOMIyBaTH aBTOMOOUIb 3a JOMOMOror pyxomux Iatdopm. Lle
MaKCUMaJIbHO HAOMMKY€ CHUTYyaIlil0 A0 pyXy Ha J0po3i. Y IbOMy Tpoleci aaHi
3HIMAIOThCS JaTYMKaMH, BCTAHOBJICHUMH Ha BIOPOCTEH/II, a TOTIM IMEpeIaloThCs Ha
KoMIT totep. KoM’ roTep mopiBHIOE pe3yabTaTh 3 ONTUMAIBHUMHU ISl BUIIPOOYBAHO1
Mozeni aBromMoOuIs. Omxe, meped NEPEBIPKOIO MailcTep MOBUHEH NPABHIBHO
HajamTyBaTd BiOpocTeHa. KojkHa BICh aBTOMOOLIS TEPEBIPSETHCA OKPEMO Ta
OJTHOYAaCHO. BHMIpIOBaHHS 3YEIUIEHHS 3 JIOPOrOI0 Ta PE30HAHCHUM METOA
BUMIPIOBaHHS aMIUIITyAH KOJIMBaHb € JBOMa HAHOLIBII IMONIMPEHUMH METOJaMHU
JIarHOCTUKHU TIJBICKM aBTOMOO1Is Ha BiOpocTeHIl. Y METOJl BHMIPIOBaHHS
3YETICHHS 3 JOPOTroto BiOpalliifHi KOJIMBAHHS BUMIPIOBAIBHOI INIACTUHU MAIOTh TIEBHY
gacToTy. CriouaTKy BUMIPIOETHCS JMHAMIUHA Bara KoJjieca, a oTiM Bara KoJjieca B CTaH1
CIOKOI0. Pe3ynbTaTé TOPIBHIOIOTHCS, a 3YEIJICHHS 3 JIOPOTOH0 BH3HAYAETHCS Y

BijicoTkax. [IpoTe y 11bOoro MeTo1y € HeOJIKU:

o IEHTP KoJieca aBTOMOO1JIS MOBUHEH OYTH B IIEHTPI1 Tu1athopmu;

o TUCK KOJIEC Ma€ BIANOBIAATH CTaHIapTaM BUPOOHUKA aBTOMOOLIS;

J Ha pe3yJIbTaT TECTY BIUIMBAIOTh 30BHIIIHI CHJIM, IO A1FOTh Ha
aBTOMOO1JIb.

TakuMm urHOM, BCS MiJBICKA MOBHICTIO TECTYETHCS, 1 CTEH]T MTOKa3ye KOe(pilieHT
3YeTICHHS 3 JOPOTOlO0.

Oco0MMBICTIO PE30HAHCHOTO METOAY € T€, IO KOJUBAaHHS BHUMIPIOBAJIBHOI
IUTACTHUHU 3 4acToTor0 16 'l mocmiJoBHO 30yKYIOThCS Ha KOXKHY BICh aBTOMOO1IIAL.
30UTbLIEHHS] YaCTOTU KOJIMBaHb MPU3BOJUTH /10 PE30HAHCY MiJIBICKH, KU BU3HAYAE
MaKCHUMaJbHHH X171 aMopTu3aTopiB. HacTynmHUM KPOKOM € MPUMUHEHHS TPUMYCOBOTO
30yJKEHHS KOJIMBaHb, a MOTIM MPOBEACHHS aHaI3y KapTUHU 3aracalounx KOJUBaHb.

Komn’oTepHa cuctema mepeBIpKH 34MTye JaHl MPO BIAXWIEHHS, SIKI OyiH
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3adiKCOBaHI 1M Yac PpO3roiayBaHHA BIOPOCTEHIA, a IMOTIM IOPIBHIOE 1€ 3
CTaHJIapTOM. Y pe3yJbTaTi KOKHAa Mapka aBTOMOOLIS Mae€ CBi CTaHIapT, TOMY
olepaTopyu TMOBHHHI BUOpaTH NpaBWIbHE HaNAIITyBaHHA BiOpocTeHAa. OaHuM 13
HEJI0JIIKIB KOMIT FOTEPHOTO aHaIi3y BBAKAETHCS TE, IO BiH HEAOCTYTHUH /I MaIITUH,
K1 HE MAIOTh CJICKTPOHHOT CUCTEMH YITPABITIHHSL.

KoM toTepHa AiarHocTUKa X0/10BOi YaCTUHU aBTOMOOUIS — 1€ IOCUTh CKIIagHa
nporenypa. Ilicas mpuOyTTs TpaHCHIOPTHOTO 3aco0y Ha TuiatrgopmMy BiOpOCTEH
Mo4yrHae BiOpyBaTH, 1100 CTBOPUTH YMOBH, MaKCUMaJIbHO HAOIMKEHI 0 JTIOPOXKHIX.
BiOpartii 36151b11y10ThCs 3 4acTOTOO B mianazoni 0-25 ['u. YV npomy mpoiieci moCcTiiHO
BUMIPIOETHCS JUHAMIYHA Bara KOXKHOTO KoJieca. lle poOutbcs sl OTpUMaHHA

MCHIIIOI'O 3HAYCHHA, HIK CTaHIapT. TOMy JaHa CUCTCMaA Mac€ 1 CBOI MiHYCI/II

o HEOOX1THICTh BIJIB1lyBaTH EPEBIPEHUI CEPBIC.
. HENpaBUJIbHA Iepenadya
J HENPaBUJILHUHN PIBEHb TUCKY B IIMHAX

bepyun no yBaru BuIleHaBe[eHY 1H(OpMaIlito, MPOILEC OIIHKA TEXHIYHOIO
CTaHy XOJO0BOi YaCTHUHU OPTAHOJCHTUIHUMH a00 IHCTPYMEHTATPHUMH METOJaMH BCE
I 3aJUIIAEThCS TOCUTh CKIIAJHUM IPOIIECOM, Y SIKOTO Ha JAHUW Yac 3aJUIIa€ThCs
O0araro HemomikiB. OgHUM 13 HUX € BIJACYTHICTh MOJIMBOCTI TPOTHO3YyBaHHS
3JIMIITKOBOTO PECypCy BY3JIB XOJ0BOT YACTHHH IS TUTAHYBAHHS ONTHMAIBHOTO
rpadika TO 1 TOTOYHUX PEMOHTIB aBTO. Y I[bOMY BUNAJKy BUKOPHUCTAHHS METO/IIB
MaTEMaTHYHOTO MOJICITFOBAHHS TEXHIYHOTO CTaHy XOJ0BO1 YACTHHHU aBTOMOOLIISI MOXKE

JOIIOMOITH Y BI/IpiIHGHHSI JaHOTI'O ITUTaHHA.

BucHOBKHM 10 mepmioro po3aiiay

1. TlpoananizoBaHO 1 MOKa3aHO, IO ICHYIOY1 MAX0au (OIS, OpraHOJICTITHKA)
MalOTh CYTTEBI OOMEKEHHS yepe3 Cy0’€KTHBHICTh Ta BIUIUB JIIOJICHKOTO (akropa —
TOMY BOHHU HE 3aB)K/IU BHUSIBJISIOTH HAasABHI T€(PEKTH.

2. OnucaHo ¥ apryMEHTOBAHO KjacH(]ikailio METOJIB: OPTraHOJENTHYHI VS

IHCTpYMEHTANIbHI;  MIAKPECIEHO  MepeBaru  1HCTPYMEHTAJIbHOI  J11arHOCTUKU
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(BIOpOCTEHAM, CEHCOpH), aje BIAMIYEHO iXHI NPAKTUYHI HEAOJIKH (BUMOTH 0
HAJAIITYBAaHHS, 3aJIE)KHICTD BiJl yMOB).

3. IlorpibHa komOiHOBaHa JiarHOCTHYHA CTpareris —  30MpaHHS
OaraTomapaMeTpUYHUX CUTHANIIB Ta 1X IHTEpIIpeTallis 4epe3 y3araJibHEHI KpHUTepii

(1100 mo101aTH PO3pi3HEHICTh (QI3MYHUX MTApaMETPiB).
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2 TEXHOJIOTTYHHUIA PO3ILI

2.1 Tlpu3HaveHHsI, KOHCTPYKILisi Ta KJaacu@pikamisi X010BOI YACTHHH

JerKOBHX aBTOMOOLIIB

Xoa0Ba yaCTUHA — 1€ CYKYITHICTh YAaCTHH 1 KOMITIOHEHTIB, sIKI 3MOHTOBaH1 Ha
CHUIBbHIN paMmi JIJIsl CYXOIyTHUX TPAHCIOPTHUX 3aCO01B 1 IHIIUX CAMOXITHUX MAIITHH.

XonoBa yactuHa (puc. 2.1) mpusHaueHa Jid 3a0€3MEUCHHS TEBHOTO PIBHSA
KOMQOPTY MiJ Yac 31 aBToMoOUIeM 0e3 TPACKU Ta BiOpallii (3aJIeKHO BiJl MApKH Ta
Mojieni aBToMoO1Is1). JleTani Ta MexaHi3MU XOJOBOI YaCTHUHU 3 €JHYIOTH KoJjeca 3
Ky30BOM aBTOMOO1JIf, TacsITh KOJIMBAHHS Ta BiOpallli Ta COpUWMArOTh 1 MepearTh

PYILIIHI CHJIK, IO AII0Th HA aBTOMOO1IIb [4].

Puc. 2.1. XonoBa yacTuHA JIETKOBOI'O aBTOMOOLIS

Sk BOJIM, Tak 1 MacakUpy aBTOMOO1JIS BIAUYBalOTh KOJIMBAHHS, SIK-OT MOBLIbHI
3 BEJIUKMMM aMIUNTYJaMH, TakK 1 HeOe3MeuyHl IIBUIKI KOJMBAaHHS 3 MaJIUMH
amMIuTiTyaMu. M’sKki OOOMBKH CHiHb, TYMOBI OMOpPH JBUTYHA, KOPOOKU Tepenay i
1HIII YaCTUHU CTBOPEHI1 JIsi 3aXUCTYy BIJl IIBUAKUX KOJUBaHb. [IpyxH1 ereMeHTU
MBICKH, KoJieca (AUCKHW) 1 IIMHK 3aXHINAI0Th BiJ] MOBUIBHUX KOJTUBAHb.

[TigBicka (puc. 2.2) po3pobieHa /s 3MEHIICHHS KOJIHBaHb, K1 MepeaaroThCs
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Ha Ky30B aBTOMOO1IS yepe3 HepiBHOCTI Ha Jopo3i. IliBicka 103BOIsIE aBTOMOOLTIO
3[IIACHIOBATH BEPTHKANbHI, TO30BXKH1, KyTOBI Ta MOMEPEUYHO-KYyTOBI KOJTHBAHHS.

Koxne 3 WX KOJIMBAHb BIIJIMBA€ HA TJIABHICTH xony aBTOMOOI1JIA.

Puc. 2.2. IligBicka JerkoBOro aBTOMOOLIS

[TinBicKku MOXKYTh OyTH HE3aJI)KHUMHU a00 3aJIKHIUMU. 3ajIeKHa miaBicka (puc.
2.3) — 11e KoJM KOpCTKa Oanka 3’€IHye Kojeca OnHiel oci aBTomMoOins. Konu oxne
KOJIECO HaDKIKa€ Ha HEPIBHICTh, APYre KOJIECO HAXWISIETHCA HAa TOU ke KYT.

[TixBicka, sika € aBTOHOMHOIO (puc. 2.4) — I1e KOJIM KoJjieca OIHI€T 0Ci aBTOMOOIIS
He 3’€IHaH1 MIITHO MDXK co0oto. IIpu Hai3/1 HA HEPIBHICTH JOPOTH OJIHE 3 KOJIIC MOXKE

3MIHUTH CBOE MOJIOKEHHS, HE 3MIHIOIOUH TTOJIOKEHHS APYTroro KoJjeca.

Puc. 2.3. 3anexHa miaBicka JIETKOBOTO aBTOMOOLIS
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Puc. 2.4. He3asnexHa miiBicka JIESTKOBOTO aBTOMOOLIA

[IIo6 aBTOMOOUTL OyB KOM(pOPTHUM 1 OE3NEYHUM, MIXK Ky30BOM 1 JOPOTOIO

MOBUHHI OYyTH:

. HIVHHY;

. OCHOBHI NPYKH1 €JI€MEHTH;

. JIOJTIATKOB1 MPYKH1 €JIEMEHTH;
. HaIpsIMHI IPUCTPOT MiABICOK;
. neMiipepHi eJIeMEHTH.

ABTOMOOUTBHI MIMHU TEPIIUMH CIIPUHAMAIOTh HEPIBHOCTI JIOPOTH Ta, OCKUIBKH
BOHM MAalOTh OOMEXKEHY MpPY>KHICTb, MaKCUMaJbHO IOM SIKIIYIOTh KOJMBAHHS BIJ
podiIro 1oporu. 3HOC HINH, KU B1I0YBa€eThCA MIBUAKO Ta HEPIBHOMIPHO, BKa3ye Ha
T€, 1[0 CHUJIa ONIOPY aMOPTHU3ATOPIB 3MEHIIMIIACS HIKUYE JOIMYCTUMOT MEXI.

OCHOBHI TIPY>KHI €IEMEHTH, TaKi K MPYXUHU Ta pecopH (puc. 2.5) yTpuMyroTh

Ky30B aBTOMOO1JISI Ha OJTHOMY PiBHI, 1110 pOOUTH aBTOMOO1JIb MILIHUM Ha JI0pPO3L.

Puc. 2.5. TlpyvHu MiABICKH JIETKOBOTO aBTOMOOLIS
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[1ix yac ekcrutyartailii Ipy>KHICTb MPYKUH MIHSETHCS YEPE3 CTAPIHHS METaly
abo mocTiiiHe mepeBaHTaxeHHs. Lle MpU3BOAUTH A0 MOTIPIICHHS XapaKTEPUCTHUK
aBTOMOOLIISI, HAMPUKIIAJ, KOJU JOPOXKHIA MPOCTIP 3MEHIIYETHCS, KyTH YCTAaHOBKHU
KOJIIC 3MIHIOIOTBCSI Ta CHMETPUYHICTh HABAaHTAXKEHHS Ha KoJsieca moripuyerbes. He
aMOPTHU3aTOPH, a MPYXUHU YTPUMYIOTh Bary aBTOMOOUIS. SIKIIO MPOCBIT JOpOTH
3MEHIIUBCS 1 aBTOMOO1JIb «IIPOCiBY» 0€3 HaBaHTAXEHHS, ITOpa 3aMIHUTHU MPY>KUHHU.

Jlnst mpuaymieHHsS BHCOKOYACTOTHHMX KOJIMBAHB 1 BiOpaIliii, SKi BUHUKAIOTH,
KOJIM METaJieBl JeTalll JOTUKAIOThCS OAWH O OJAHOr0, BUKOPHUCTOBYIOThH J1OJATKOBI
NPYXKHI €JEMEHTH, TaKi Ak Oy(depu cTUCHEHHs a00 pe3MHOMETaleBl apHipu. be3 Hux
TEPMIH CITY>KOU €JIEeMEHTIB MiJABICKK 3HAYHO CKOpouyeThes. [le 0cobimBo cTocyeThest
aMOPTHU3aTOPIB, /1€ 3HOC KJIAlTAaHHUX NPYKUH 3MEHIIY€EThCS. 3BEPHITh yBary Ha CTaH
TYMOBHMX 3’€/lHaHb MiABICKHU. [[iATprMylouM mpane3aTHICTb aMOpPTU3ATOPIB, BH
30UTBIIY€ETE TEPMIH CITYKOM aMOPTU3aTOPIB.

Kinematuka nepemilieHHsl Kojieca I0A0 Ky30Ba 3a0€3MeuyeThCsl CHCTEMaMu
BaXKEJIB, pecopaMu Ta TopcioHamu. LI mpucTpoi MarTh Ha METI HIATPUMYBATU
TJIOIIMHY 00€pTaHHs KoJieca (sIKa pyXaeThbCsl BrOpy MPHU CTUCHEHHI MiJBICKU Ta BHU3
IpH B1001) B MOJIOKEHHI, OJM3bKOMY JI0 BEPTUKAIBHOTO MOJOKEHHS, TOOTO HA PIBHI
JOPOKHBOTO TOJIOTHA. SIKIIO TeOMEeTpis HampaBISIOUOTO MPUCTPOIO TMOPYIICHA,
MOBE/IHKa aBTOMOOLIS 3HAYHO TOTIPIIYETHCA, a 3HOC IIMH 1 BCIX KOMIIOHEHTIB
M1JIBICKH, BKJIFOUAIOYM aMOPTU3aTOPH, 3HAYHO MTPUCKOPIOETHCHL.

Enement pemmndepn, Takox BiIOMHHA K amMopTu3aTop (puc. 2.6), 3MEHIIye
BIUIMB KOJIMBaHb Ky30Ba, BUKJIINKAHUX HEPIBHOCTSAMHM JIOPOTH Ta iHEPLIHHUMHU CUTIAMH,
Ha macaxupiB 1 BaHTaxi. KpiM TOro, BiH MOKpallye€ KOHTaKT KoJjieca 3 JOPOTolo,
NEPEIIKOIKAI0UU KOJIMBAHHAM 0€3 MPYKUHHUX Mac, TAKMX SIK MOCTH, OaJKH, KoJieca,

IIMHU, OC1, MATOYMHU, Ba)KeJI1 Ta KOJIICHI TraJibMiBHI MEXaHI3MH, I10JI0 Ky30Ba.
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Puc. 2.6. AMopTu3atop J1erkoBOro aBTOMOOLIS

Cralinizarop nomnepeyHoi CTIMKOCTI aBToMOOUIs (puc. 2.7) po3poOieHuit s
MIJIBUIIICHHS KEPOBAHOCTI aBTOMOOLIS Ta 3MEHIIEHHSI KPEHY MijJ 4ac MOBOPOTIB [5].
Ha moBopoTi Ky30B aBTOMOOUIS NMPUTUCKAETHCS 0 3€MJII OJHUM OOKOM, a I1HIIUN
BiJlpuBaeThca BiAg 3emii. Ctabumi3aTop MNPUTHCKAE I1HITY CTOPOHY aBTOMOOLIS,
OPUTYJIUBIIUCH O 3€MJII OJHUM KiHIEeM. KpiM TOro, Kojiu KOJeco Hai3IuTh Ha
MEPEIIKO1y, CTPYKEHb CTa01I13aTOpa 3aKPYyIyETHCS, 1100 MIBU/IIE TTOBEPHYTH KOJIECO

Ha3aji.

Puc. 2.7. Ctab6ini3zaTop monepeyHoi CTIHKOCTI JIETKOBOTO aBTOMOO1IIS

[Ipu sxopcTKOMY KpIMJIEHHI y1ap 00 HEPIBHICTh MEPEIAETHCS Ky30BY MOBHICTIO,
[IMHA JIUIIE TPOXH MOM SKITyeThesl. KonuBaHHS Ky30Ba MarOTh BEIUKY aMILUTITYy Ta
3HaYHE BEpTUKaJIbHE NMPUCKOpeHHs. lIpyu BBeAEHHI B MIJBICKY MPYKHOTO €JIEMEHTA
(mpy>kuHU ab0 pecopu) MOIMITOBX HA Ky30B 3HAYHO MOM AKIIyeThcs. OHAK 3 4acoM

KOJIMBAJIbHUN TPOIEC 3aTATYETHCS 4Yepe3 1HEepILil0 Ky30Ba, IO POOUTH yHpaBIiHHA
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BXKKHUM 1 pyX HeOe3neuyHUM. ABTOMOO1JIb 3 TAKOFO MiABICKOIO PO3TOUIYETHCS B PI3HUX
HanpsMKaXxX 1 Ma€ BUCOKY HMOBIPHICTb «IIPOOOI0» MPH PE30HAHCI — KOJIM CTUCHEHHS
M1JBICKHU 301Ta€ThCs 3 MOIITOBXOM BiJ] IOPOTH MPOTATOM TPUBAJIOTO KOJIMBAHHS.

CyuacHl MiJIBICKM BHUKOPHCTOBYIOTH aMOpPTHU3AaTOp pa3oM 13 MPYKHHUM
eJIEeMEHTOM, 100 3amoOirTH BuUIe3a3HauyeHUM edekraMm. BiH mornuHae 3HayHY
YaCTUHY €HEeprii KOJIMBaHb, 100 pErylioBaTH MPYXKHICTh MNpykuHH. [Ipykuna
CTHCKA€ETHCS, KOJIM MPOXOANUTH HEpiBHICTh. KoM BOHA MOYHE PO3MIMPIOBATUCS MICIIs
CTUCHEHHS, aMOPTU3aTOP MOTJMHE OUIbIIY YACTHUHY €HEPrii, sSIKY TeHepy€e KOJIUBaHHS.
[Tpu oMy yac, HEOOXiTHUHM TSI TOBEPHEHHS MPYKUHU B 11 TOYATKOBE MOJIOKCHHS,
ckopoTtuthes 10 0,5-1,5 nuxmis.

HaniiiHicTh KOHTAKTY KoJIEca 3 I0pPOrok0 3a0€3MeUy€eThCsI HE JIMILE ITUHAMMU, aJle
I OCHOBHUMHU NPYKHUMH Ta eMII(PIpyBaJIbHUMHU €IEMEHTaMHU MiABICKH (MIPYKUHA Ta
aMOpTHU3aTOp), a TAKOXK JOAATKOBUM INPY>KHUM KOMIIOHEHTOM TiaBicku. Kpim Toro,
BCI 111 KOMIIOHEHTH MOBUHHI OyTH JOOpE Y3TrO/KEHI OJIMH 3 OJHUM 1 3 KIHEMaTHKOIO
HANPAaBIISAIOYUX €JICMEHTIB.

B nmanHwmii yac 3aXucCT MiABICKM BiJ MOBIIRHUX KOJWBaHbL HE 3a0€3IE€Uy€ MOBHY
rapaHTiio TOro, IO OyJb-SKHIl KOMIOHEHT MiABICKM HE BUUE 3 Jaay MiJ 4ac pyxy
TPAHCTIOPTHOTO 3aco0y. [H)KeHepH aBTOMPOMUCIOBOCTI CTApalOThCA MOKPALTUTH
ICHYIOY1 BapiaHTH MiJABICKH 3 KOXXHOK HOBOIO MOJIEIUTIO aBTOMOOLUISI, OCKUIBKH IIe

3arpoKye€ KUTTIO ACAXKHUPIB.

2.2  OcHoBHI 3aBJaHHA JIATHOCTHKH X0JA0BOI YACTHHH JIETKOBHUX

AaBTOMOOLIIB

TexHiYHA [1arHOCTHKA BHBYA€E JIATHOCTUYHI MOJIENI, aJITOPUTMHU MPUUHSATTS
pillieHb 1 METOIM OTPUMAHHS Ta OIIHKH JlarHOCTUYHOI iH(popMarii. MeTa TexHiuHOT
JI1arHOCTUKH TI0JIATA€E B 301IBIIICHHI HAIIMHOCTI Ta €()eKTUBHOCTI TEXHIYHUX CHCTEM.

3aBmaHHs iarHOCTYBaHHS, $K TPAaBHIO, CKJIAJAa€ThCA 3 JBOX YAaCTHUH:
BU3HAUEHHS KJIaCcy CTaHIB, SKOMY HAaJEXUTh CYKYyIHHH AlarHOCTUYHHUI o0pa3, 1
NPUHAHATTS PIIEHHS PO MPUHAIEKHICTh JO OJHOTO 3 KJIaCiB CTaHIB BUIIPOOYBAHOTO

J1arHOCTUYHOTO 00pasy. IIpu mpomy ciij BpaxoByBaTH, IO 301IbIIEHHS KiJIbKOCTI
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3QJICKHUX J[1IaTHOCTUYHUX O3HAK HE Cchpuse OUIbII IOBHOMY ONHUCY 00 €KTa
J1arHOCTYBaHHS Ta HAJIIHHOMY PO3ITi3HABAHHIO.

HacTtymHi OCHOBHI 3aBJaHHS B J1arHOCTHIIl CTaHy MAaIIMHHOTO OO0JaaHaHHS
BU3HAYAIOTHCS J1arHOCTHKOIO SIK HAYKOIO, SIKa BUBUA€ CTaH TEXHIYHOI CHUCTEMHU:

- BU3HAUWTHU TEXHIYHHUI CTaH BY3JiB aBTOMOOLIS B MUHYJIOMY (ITOXO/KEHHS),
ChOTOJICHHI (J11arH03) 1 MaltOyTHHOMY (ITPOTHO3);

- BUSIBJICHHS Ta BU3HAYCHHS JPKEpesia HECIPaBHOCTI;

- KOHTPOJb TEXHIYHOTO CTaHy, TOOTO ifaeHTU(]ikamis Horo tumy. Tumnum
TEXHIYHOTO CTaHy BKJIIOYAIOTh CIIPABHICTh 1 HECHPaBHICTh, MPaLE3AATHICTh 1
HeIpare3aTHICTh TOILO.

st opranizaniii TEXHIYHOTO OOCIYroBYBaHHS OOJaJHAHHS 32 (DaKTUYHUM
TEXHIYHUM CTAaHOM, a HE 32 PECYPCOM, HEOOXI1JTHO BUPIMUTHU 11 Tpobiemu. Kpim Toro,
1€ J03BOJISIE OE3MEeYHO MPaIIOBATH arperaTam B yCiX Tally3aX €KOHOMIKH.

@DyHKIIIOHAJIbHA CXEMa aJITOPUTMY JI1arHOCTYBaHHSI MOKe OYTH Tpe/ICcTaBIIeHA
HacTynmHUM 4uHOM (puc. 2.8) [5]. CxeMa niarHOCTyBaHHSI TEXHIYHOTO 00’€KTa, SIK 1
Oynp-sikuil anroputM ab0 cxema po3mi3HaBaHHS 00pasiB, CKIATAETHCS 3 BJIACHOTO
00’€eKTa AlarHOCTYBaHHS, HA0OPY TEXHIYHUX CTaHIB, 110 MIJJISTAI0Th PO3Mi3HABAHHIO,

Ha0Opy JIIarHOCTUYHUX O3HAK, BUPIIIAIBHUX MPABUJI 1 TPABUII IPUHUHATTS PIILICHHS.

VipaBniHHEA
00'eKTOM
O6'exT BumiproBas- @opwnamm *| Kinacu- Jliarso3
niarsocTHKH | |E AarHoc- G - ¢ixarmisg
THYHHX Tapa-| [~ ek —
MeTpIB
Jl1arHOCTHYHA PopMyBaHHSA Hab1p supimans-
MOJIelIb | eranoHiB .
IIpaBHI

Puc. 2.8. ®yHk1uioHanbHa cXeMa CUCTEMH TEXHIYHOT 11arHOCTUKH CTaHy BY3JIiB

JIETKOBUX aBTOMOOUTIB
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YTBOpEeHHS [11arHOCTUYHUX O3HAK TEXHIYHOTO CTaHYy O0’€KTa Ta OKPEMHX
H0Oro KOMITIOHEHTIB JI03BOJISIE BU3HAUUTH TaKi XapaKTEPUCTUKHA BUMIPIOBAHUX
CUTHAIIB, SKI MalTh HEOOX1JHI BHOOPYI XapaKTEPUCTUKH I MEBHOTO KJacy
nedexTiB, K1 MOBUHHI OyTH BU3HAYCHI.

Etamonu (cepenHi 3Ha4YeHHS MIaTHOCTUYHHX O3HAK I KOXXHOTO KIacy
TEXHIYHUX CTaHIB) CTBOPIOIOTHCS Ha OCHOBI HABYAHHS J1aTHOCTUYHOI CHUCTEMH JIsl
KOKHOT'O KJIaCy TEXHIYHUX CTaHiB.

JiarHocTUYHA MOJIENb 00’ €KTa IOTIOMarae CTBOPUTH CUCTEMY J1arHOCTUYHUX
O3HaK 1 eTajoHIB. [HO/I Lie MoJeruye npouec MouyKy iHpopMaTUBHUX KOMITIOHEHTIB
y JAOCIIIJIP)KYBAaHOMY CUTHAJII.

Jlyig po3ni3HaBaHHS MapaMeTpiB 11arHOCTUYHOIO CUTHAJIy BUKOPHUCTOBYIOTHCS
KJacudikaniiHi QyHKIi.

Bu3HaueHHs peajgbHOro cTaHy (IOCTaHOBKH J[1arHO3Y) 00’ €KTa A1arHOCTYBaHHS
Ta MOro KOMITOHEHTIB BIJMOBIAHO J0 MOTOYHHUX JIIaTHOCTUYHHUX O3HAK € (YHKIIIEIO
OpUMHATTA pimieHb. g  peamizamii  aJrOpUTMIB  MONEPEIKEHHS  (IIPOTHO3Y)
MOTEHIIIMHUX BIIMOB HEOOX1THI XapaKTEPUCTUKH 3MIHU OCTAaHHBOTO Y Yacl.

VYrpaBiiHHs 00’ €KTOM BIJMIOBIIHO A0 MPUUHSATOIO PIILIEHHS PO HOTO pealbHUi
CTaH BKJIIOYA€ BKJIIOYEHHS PE3EPBIB, IIAJHUI peKUM, aBapliiHe BIAKIIOYEHHS Ta 1HIII
byHKIIIT.

[Tpu mpoBeneHHI MIarHOCTUKM TpaBUia, 3a JOMOMOTOI0 SKUX MPUUMAETHCS
PIIIEHHS PO JI1arHO3 00’ €KTa JOCHIDKCHHS, € BAXKIIMBUMHU. Y METOAaX CTATUCTUIHHUX
pillieHb YMOBHM ONTUMAJbHOCTI, TaKl K MIHIMAJIbHUI PU3UK, BAKOPUCTOBYIOTHCS IS
BUOOpY BUPIIIAIIBHOTO MTpaBUJa.

Hexaii mpoBOAMTHCS OIliHKA CTaHy 00 €KTy JOCTIIKCHHS (mapamerp X).
3aB/IaHHs MOJIATAE B TOMY, 11100 BU3HAYUTH 3HAUYEHHS X0 MapaMeTpa X TAKUM YHUHOM,
IO IpU X > Xo MOKHA OYyJI0 IpUIMATH PILIEHHS PO T€, 0 1arHOCTYI04a MOJIENb HE
MPAIIOE HAJICKHUM YHHOM, a IPU X < Xo JO3BOJIUTH MPOAOBKYBaTH poOoTy. CrcTema
Ma€ OIHOMIPHUN TMPOCTIP O3HAK, OCKUIBKM CTaH CHUCTEMHM BHU3HAYAETHCS OJHUM
napaMmeTpoM. HacTymHUM KpOKOM € TMOJIJ CHCTEMH Ha JBa TUMHU (AUXOTOMIisS abo
nudepeHItiagbpHa 11arHOCTHKA).

Komu D; — BincytHicts nedexrty, a D, — HasiBHICTH HOTO, IPABUIIO pillIeHHS Oy1e
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HACTYIIHUM!

mpu x < Xo, X € D1, anpu x > xo0, X € D2 (2.1)

Yac Big yacy cucrteMa poOWUTh MOMMIKOBI pimeHHsA. Koim mpuitmMaeTbes
pIILICHHS TIPO HasSBHICTH Je(eKTy, ajie B AIMCHOCTI CUCTEMa B CIIPAaBHOMY CTaHi, 11€
HA3MBAETHCS XUOHOIO TPUBOTO0. [Ipomyck 1111l — 11e pillieHHs PO CIIPaBHICTH 00’ €KTY
JOCTIKEHHS, KOJIA BiH MIiCTUTh nedekT (3amicTh D; mpuiimaetses D).

3 ypaxyBaHHSM BHIIIe3a3HaUYCHUX JaHUX (puc. 2.8) B paMkax jgaHoi podoTu Oyio
pO3pO0JICHO QJITOPUTM JIIATHOCTUKU XOJOBOI YACTUHM JIETKOBUX AaBTOMOOUTIIB 3

BUKOPUCTAHHSAM METOJ[IB MAaTEMAaTUYHOTO TUTAHYBaHHS (pO3/11 4).

BucHOBKH 10 APYroro po3miiay

1. PO3risiHyTO KOHCTPYKTHBHI €JIEMEHTH XOJOBOI YacTUHU (MIPY>KHUHH,
aMOpTU3aTOpH, HAMpsIMHI, CTaOUII3aTOpU) Ta OKPECICHO, SK IXHIM 3HOC
MO3HAYAETHCS Ha KEPOBAHOCTI Ta KOHTAKTI KOJIieca 3 JOPOTOI0 — II€ JA€ MPAKTUUHI
JarHOCTUYHI II1JT1 1 TapaMeTpH.

2. BusnaueHo OCHOBHI AIarHOCTUYHI 3aBJaHHS: BUIBJICHHS ITOXOIKEHHS
HECIPaBHOCTI, Kiacudikaiisi cTaHiB (ICTOPisi—I1arHO3—IIPOTHO3), (HOpPMYBaHHS
J1arHOCTUYHUX O3HAK 1 €TaJOHIB JIJI HABYAHHS CUCTEMHU.

3. PexomeHJ0BaHO BHKOPUCTOBYBAaTHM (DYHKIIOHAJIbHUA Ta CTPYKTYpHUUI
NiIX0Au 10 BHOOpPY mapaMeTpiB (KOMIUIEKT MOBHUX 1 MIHIMAJIbHUX MHOXWH

napameTpiB AJIsl IPUIHSATTS PIIICHb).
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3 MTOJIU JIATTHOCTYBAHHS TEXHIYHOI'O
CTAHY BY3JIIB XOJI0BOI YACTUHHU ABTOMOBLIIB HA OCHOBI
IMOBHO®AKTOPHOI MOJIEJII

3.1 Metoau Ta 3aco0u AiarHOCTYBAHHS TEXHIYHOI0 CTAHY BY3JiB X0/10BOI
YaCTUHH

TexHiI4UHE 1arHOCTYBAHHSI, TAKOXK B1IOME SIK KOHTPOJIb TEXHIYHOTO CTaHYy, —
1€ MPOIIEC OI[IHKK TEXHIYHOTO CTaHy 00’€KTa 3 IEBHOIO TOYHICTIO.

BaBI[aHHH TEXHITHOT'O TCCTyBaHHA BKIIIOYAlOTh!

o BU3HAYUTH KPUTEPIi 1 XapaKTEPUCTUKHU JA1aTrHOCTUKH;
o rapaHTyBaTH, 10 00 €KT TOTOBUI 10 TEXHIYHOTO J11arHOCTYBaHHS;
o CTBOPUTHU 1THCTPYMEHTAPIN ISl IIaTHOCTUKHU 00 EKTY.

Bupi6 mopuHeH OyTH aganTOBaHUM 10 TEXHIYHOTO J1arHOCTYBAHHS BiAMOBITHO
JI0 TIEBHUX BUMOT. TexHIYHE 3aBJaHHs Ha KOHKPETHI BUIU MPOAYKIli, a TaKOXK
JIOKyMEHTAIlisl, 110 PO3pOOJIIE€ThCA B MPOIECT OCIHIIHO-KOHCTPYKTOPCHKUX POOIT,
MOBUHHI BKJIFOYATH MOKA3HUKH Ta XapaKTEPUCTUKH JIarHOCTYBaHHS, BUMOTH IIOJO
MPUCTOCOBAHOCTI BUPOOY /10 A1arHOCTYBaHHS Ta JIarHOCTUYHE 3a0€3MeUeHHS.

OO0’€eKT M1arHOCTUKU MOXKE OyTH TEXHIYHUM IMPUCTPOEM a0O YACTUHOIO HMOTO.
KinemaTnuHa mapa € HaWIpOCTIIIMM OO €KTOM JIarHOCTUKH. ArperaT Oynb-sKO1
CKJIQJHOCTI MOX€e OyTH BUKOPUCTAHUH K 00’ €KT J11arHOCTHUKHU.

OO0’€eKT 1IarHOCTUKU MOK€e OyTH PO3IIIAHYTUHM 3 IBOX CTOPIH:

o 3 TOYKH 30PY CTPYKTYPH;

o 3 TOUKH 30pY CIOCO0Y eKCIUTyaTallii.

KoxeH aciekT Mae CBOIO CHCTEMY HOHSITh, sIKa OIUCYE HOTO0. 3p0o3yMii GYHKIT
00’€KTa BU3HAYAIOTh MOTO CTPYKTYpy. [Ipu cTpyKTypHOMY MIAXO[1 PO3TISAAIOTHCS
po3mMipu Ta popMa Jerajeid, 3a30pu B KIHEMaTHUYHUX I1apaX, BIIACTHBOCTI €JIEMEHTIB
00’exTa, HEOOX1H1 T HOPMAJIbHOI POOOTH, Ta 1HII (akTOpu. Y JIarHOCTHUIIN CTaH
00’€KTa € OCHOBHUM TOHSATTAM [4].

VYci mapamerpu X1, X2,..., XN MOXYTh ONMUCATH BIACTUBOCTI CTPYKTYpH 00’ €KTa

B IICBHUK MOMEHT qacy. Bennuuny 3MIHHUX BH3HAYAIOTHCS SIK napamMeTpu Xi. Bonn
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3aJIeKaTh BiJl 0ararbOX TEXHOJIOTIYHUX (DAKTOPIB, SKI BUKOPHUCTOBYIOTHCS ITiJ 4Yac
CTBOPEHHS BY3J1a, a TAKOX BiJl CTYNEHS pyHHYBaHHS Ta 3HOCY KOMIIOHEHTIB MIPOTATOM
nepioay WOoro eKcruryaTartii.

BBoauThCS MOHATTA 17€aIbHOTO 00’€KTa, 00 3aJaTh IMOYAaTOK BITIKY
napameTpa Xi. [meanpbHHM 00’€KTOM Mae€ThCs HAa yBa3i ysBHA CHUCTEMa, SIKa Mae
CTPYKTYpY, sIKa TIOBHICTIO BIJIMOBiAa€ MPOEKTY. B igeanbHOMY cepeloBUIN HEMa€
KOJTHUX HEMOMiKiB. Bci peanbHi 00’€KTH B TiM 4M 1HIIM Mipi Bigpi3HSAIOTHCS Bif

ineanbuux. Ilosnaunmo x? 3HaUEHHS MapameTpa CTaHy 11€anbHOro 00’ €KTa:

xX; = x; — x (3.1)

Toni s pizHuLg Oyae MOKa3yBaTH, HACKIIBKU i-il J1arHOCTOBAHUN MapaMeTp
BIJIPI3HSIETHCS B1J HOMIHAITY, 200 1A€aJIbHOTO MPOTOTHITY.

O4eBuIHO, IO Pi3HI HAOOPHU MaPAMETPIB MOKYTh OYTH BUKOPUCTAHI ISl ONTUCY
BJIACTUBOCTEH CTPYKTYpH 00’€kTa. TakuM YMHOM, MOYJIMBI 3aJIEKHOCTI BHUJY MIXK

MIEBHUMHU MapaMeTpaMu CTPYKTYpHU 00’ €KTa:

x; = f(xq, X9, ) Xp) (3.2)

TakuMm 4MHOM, CTPYKTYpHI MapaMeTpy BU3HAYAIOTh TEXHIYHUN CTaH MAIIMH i
MEXaH13MiB, 1 KOJIY 11l TapaMeTPH 3MIHIOIOTHCS, 11€ 3MIHIOE 3arajJbHUN TEXHIYHUHN CTaH.
[TapameTpu netaiieit, BKIIOUaOUX pO3MIPH, 3a30pH, EPEKOCH, MTOPYIIEHHS TeOMETii,
BUTPATHI XapaKTEPUCTHKU TOUIO, € CTPYKTYPHUMHM MapamMeTpaMu. TakuM YHUHOM,
TEXHIYHUI CTaH 00’€KTa BU3HAYAETHCA CYKYIHICTIO TEXHIYHUX IapaMeTpiB, SKi
OIKCYIOTh MOTEHI[IIIHE BIAXWICHHS (PYHKIIOHYBaHHA 00’€KTa BiJ HOPMAJIBHOTO, 110
IPU3BOJIUTH /10 BiJIMOBH.

Ha cykynmHIiCTh TapaMmeTpiB CTPYKTYpH X 3a3BHYail HAKIAJa€ThCS YMOBaA
MIHIMaJIbHOCTI. SIKIO KOJHA 3 BEIUYMH y CYKYIHOCTI MapameTpiB HE MOxe OyTu
(GYHKIIIOHATIBHO BHUPAKEHOI0 Yepe3 3HAUYCHHS IHIIUX MapaMeTpiB Y CYKYIHOCTI, TO

CYKYITHICTh TapaMeTpiB Oy/e MiHIMAIBHOIO.
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CyKyIHICTh apamMeTpiB, SKi OMUCYIOTh CTPYKTYPY MEXaHi3My, TOBUHHA, KPiM
MiHIMaJbHOCTI, BINOB1IaTH yMOBI MOBHOTU. CyKyIHICTh apaMeTpPiB X MOBHA, SKIIO
3HAHHS BEJIMYUH MMapaMeTPiB J03BOJISIE€ MPUHMATH YITKI PIIICHHS PO T€, YU MOTPIOHO
IPOBOJAUTH PEMOHT a00 00CIyroByBaHHs MexaHi3My. [I0BHY MiHIMaIbHY CYKYyTHICTb
napaMeTpiB CTPYKTYpH, KA ONHUCYE BIAXUIICHHS CTPYKTYpU 00’€KTa BiJl CTPYKTYypH
17IeaJIbHOTO MTPOTOTHUITY, HA3UBAIOTh CTAHOM 00’ €KTa.

OYHKITIOHATBPHAN MAX1J PO3TILAaE 00’ €KT SIK €UHY CHUCTEMY, SIKa T€HEpYe
pI3HOMAaHITHI TIporiecu. Bbyab-skuil mpalrorouuii 00’€KT BUKOHYE Oe3Jiu (Pi3uIHUX
IPOLIECIB, HANIPUKJIIAJ, BUPOOJI€e MEXaHIYHY €HEPrii0, TeHEpye TEIJIO Ta aKyCTUYHI
KOJMBaHHA ToOIIO. Bcl 1l mpomecu MoOKHa KUIBKICHO OIKCAaTH 3a JOMOMOIOO
CYKYITHOCTI TapaMeTpiB. BennunHa nux napameTpiB 3aj1€KUTh BiJl CTaHY Ta PEXKUMY
pobotu o00’exta. SAKio pexuM podOTH 00’€KTa TiJ Yac AIarHOCTUKUA CTPOTO
perymoeTbesa, TO 3MiHa ¢GOpMH, PO3MIpPIB 1 T.A. Mae OYyTH pe3ylabTaTOM 3MIHU
3arajJlbHOTrO cTaHy 00’ekTa. TakuM 4YMHOM, MapaMeTpu BUXITHUX IPOLECIB 00’€KTa

BBAXKAIOTHCS (DYHKIIISIMU CTaHY:

X; > Xoy ey Xp (3.3)

Ockinbku Oyb-sika GyHKIIS BiJ (DYHKIIT CTAaHY TaKOX € PYHKIIIEIO CTaHy, JJIs
KOXXHOT'O BUly 00’ €KTIB MOKHA 3HANTH HECKIHUEHHE Yncio GyHKLii ctany. Ha ocHOBI
KpuTepiiB eheKTUBHOCTI 00’€kTa rpyma (DyHKIIH CTaHy CKIAJA€ThCS 3 UYUCIOBUX
XapaKTEPUCTHK 3IaTHOCTI 00’ €KTa BUKOHYBATHU MEBHY pOOOTY, TOOTO MOKA3HUKH, SIKI
OMUCYIOTh poOoTy 00’ckTa. Taki moka3HUKH, K mpoaykTtuBHicTh, KKJI Tomro, €
HANUTIOIUPEHIIITUMHU.

[TapameTpu q1arHOCTUYHOTO CUTHAJY, BIAMOBIIHI poOOTI 00’ €KTa Ta JOCTYIIHI
JUTsi O€3MOCePEeIHhOT0 BUMIPIOBAHHS HaJeXXaTh J0 1HINOI KaTeropii QyHKIIiN craHy.
Cami mo co0i mporecd, 10 YTBOPIOKOTH TIarHOCTMYHWN CHUTHAJ, 3a3BUYail He
BHBYAIOTHCS B MAIIMHO3HABCTBI, 32 BUHATKOM /IIarHOCTUKH, OCKITbKM BOHU HE MAIOTh
BEJIMKOTO 3HA4YeHHs 11 poOoTH 00’ckTa. IXHE 3HAYEHHS B JIarHOCTHIN BEIHKE,
OCKLUJIbKH BOHH JIal0Th iH(opMaIlito npo ctaH 00’ €KTa.

VY mpotieci nolyKky HeCIpaBHOCTENH KOMIIOHEHT 00’ €KTa MOJIISETHCS Ha KIacH
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HEpO3pI3HEHUX HecIpaBHOCTEH. Yncio kiaciB, TOOTO KUIBKICTh HECIIPABHOCTEH, SIK1
BXOJSTh JO IOTO KJacy, IOKa3ye MOeTalli, SKi JOCSTAlOThCSA Il Yac IOIIyKY
HecripaBHocTel. llei piBeHBb meramizariii B TEXHIUHIM J1arHOCTHUIIl HA3MBAETHCS
IIIMOMHOIO MONIYKY a00 TIMOWHOIO A1arHOCTYBaHHSI.

JliarHOCTHYHI O3HAKH CTaHy — I1€ XapaKTePUCTUKH A1arHOCTUYHOTO CUTHAIY,
K1 MICTATh 1HPOpMAILiO MPO TTapaMeTpy TEXHIYHOTO CTaHy 00’ €KTa.

Komu cmpaBa [0XOAWTh [0 CYKYHHOCTI CTPYKTYpHUX MapaMeTpiB 1
JIarHOCTUYHUX O3HaK, MaclITabM LUX TPyl B OCHOBHOMY OOMEXEHi, IO CIpHUsIE
PO3BUTKY TEXHIYHOT J1arHOCTUKH.

3HalWTH Takl JIarHOCTHYHI O3HAKH, SAKI YITKO ITOB’S3aHl 3 BIJIIOBIIHUMU
CTPYKTYPHUMH TIapaMeTpaMH, $KI BU3HAYalOTh OCHOBHI MPUYMHHU TMOTIPIICHHS
TEXHIYHOTO CTaHy OO0’€KTa, € NPaKTUYHUM BUPIMICHHSIM MNPUKIAJHUX 3a7ad
JiarHOCTUKH. LI1 miarHOCTHYHI O3HAKW MOBHHHI BIAMOBIJATH B3a€EMHO CTATHCTHYHO
HEe3aJIeKHUM MK COO0I0 KJlacaM HecrpaBHOCTEH 1 1edekTiB 00’ ekta. KpiM Toro, BoHH
NOBUHHI OyTH MPAaKTUYHO B3aEMHO CTATUCTUYHO HE3AJICKHUMHU. YCl nepeKTu Ta
JIIarHOCTUYHI O3HAKW B3aEMOIIOB’S3aHI SK 00’€KTHBHA BJIACTHUBICTH MPHUPOIU, TOMY
CIIOBO «IIPAKTHYHO)» BKa3ye Ha II€.

@dyHKIIIT yacy MOXHa BU3HAYHUTH SK TIPOIECH, SKi CYNPOBOKYIOTH POOOTY
00’€KTa Ta TIEPEHECEHHsI NaHuX. Temrmeparypa OXOJOJKYIYOi pIJUHU, BUTpATa
€Heprii, piBeHb MIyMy Ta 0araTo 1HIIMX MPOLECIB MOXKYTh OyTH TaKUMH (PYHKI[ISIMU
qacy.

TakuM YWHOM MO’KHa TOOYAyBaTH [iarHO3. BHUKOPHUCTOBYHOYM MaTYUKHA 3
BHCOKOIO 1HEPIII€I0 a00 IHTETPYIOUYX CUTHAN JaTYMKA B CIICHIAIbHUN MPUCTPIN, MOXKHA
OMMCATH TPOIEC CePeHIM 3HAUCHHSM 3MIHU TapameTpa. SIKIo cepeaHe 3HA4YCHHS
JOPIBHIOE HYJIIO, TO JHUCIIEPCIs MPOIIECY € MOKa3HUKOM HOTO MPOTIKaHHA. Y JESKUX
CUTYaIIisIX TPOIEC MOYKHA OMUCATH MAKCUMAJIbHUM 3HAYCHHSIM 3MIHU IMapaMeTpa; 1e
MO>Ke OyTH MPOIECOM IIJIIHPA IBUTYHA a00 MAaKCUMAJIbHUM 1HIUKATOPHUM THCKOM.
Ockuibku cTaH 00’€KTa 3a3BUYall OIMUCYETHCS IIJIOK CYKYMHICTIO TapameTpis,
3a3HaueHOi BUIIE OOPOOKOIO CUTHAJIIB MOTPIOHO BUKOPUCTOBYBATH BEIUKY KUIBKICTD
MPOIIECiB, 00 1arHOCTYBAaTU 00’ €KT OJIHO3HAYHO. 3 1HIIOrO OOKY, A1arHOCTYBaHHS

TakoXX Moke OyTH MoOyjoBaHE Ha 1HIININ OCHOBI. Y3araJbHEHUW 1arHOCTUYHUN
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rapaMeTp BUKOPHUCTOBYETHCS ISl 300py BCI€i M1arHOCTUYHOI 1H(OpMaIii, a He A
peecTpaiiii Ta yCEepemHEHHsI BEJIMKOI KUIbKOCTI mporieciB. OCKiIBbKA BOHHU MAarOTh
CIpaBy 3 MOCTIMHUMHU 3HAYEHHSIMU CHUTHATY, CUCTEMHU JI1aTHOCTUKHU, MMOOY0BaH1 Ha
MIEPIIIOMY TIPUHITUTI, HA3UBAIOTh CTaTUYHUMU. CHUCTEMH, sIKi 6a3yIOThCS Ha IPYTrOMYy
NPUHLINII, HA3UBAIOTh JUHAMIYHUMH, OCKIIBKM BOHHU (DYHKI[IOHYIOTH 3 JIOTIOMOTOIO
OJIHOTO y3arajibHEHOTO KPUTEPIilO, KU MOXKE BPaXOBYBAaTH PI3HOMaHITHI 32 CBOEIO
IIPUPOJIOIO 11aTHOCTUYHI MapamMeTpu. JlnHamiuHa cucTemMa JIarHOCTUKY Mae repeBary
MOPIBHSHO 31 CTAaTUYHOIO Yepe3 Te, 110 BOHA BUKOPUCTOBYE JMINE OIUH MPOIEC
3aMICTh 0araThboX Pi3HUX (I3UYHUX TPOLECIB.

Konneniis mo0dy/10BM Ta OLIHKY perpeciitHOl MOIei Ha OCHOBI MAaTEMAaTHYHOTO
IUTAHYBaHHS Ta 0OpOOKHU pe3ynbTaTiB aKTUBHOTO €KCIIEPUMEHTY Oyia po3poliieHa 3
METOI0 TPUCKOPEHHS TOCTAHOBKY J1arHO3Y PO TEXHIYHUI CTaH BY3JI1B aBTOMOOLIIS B
po6oti [3]. BignoBigHo 110 11i€i 11€1 po3po0IeHO MaTEMAaTUYHY MOJIENb JJIsS OLIIHKU

CTaHy BY3JIIB arperary 3a JOIOMOT'OI0 X0J0BOi YaCTUHU aBTOMOOLJIS.

3.2 IlnanyBaHHS MOBHOTO GAKTOPHOI0 €KCIEPUMEHTY

3ajaya MOJENIOBAaHHS y3arajlbHEHOTO MOKa3HUKAa TEXHIYHOTO CTaHy BY3JIIB
X0JIOBOI YaCTHHHU JICTKOBOT'O aBTOMOOUIS € 6araroakTOpHOIO Ta HENHIHHOMO, IO
BUMara€ BUKOPHCTaHHS PI3HUX METOMIB. BUKOpPHCTaHHS MaTeMaTHYHHX METO/IIB
TEOpii TUIaHyBaHHS EKCIIEPUMEHTY € OJHHUM 13 CIOCOOIB BUPIMICHHS IIi€l 3a1adi.
3aBASKM BUKOPHUCTAHHIO METOMIB IUIAaHYBaHHS CKCIIEPUMEHTY MOXKHA 3HAUTH
MOMUJIKM B MaTEMaTHYHIN MOJIeNIl Ta BU3HAUYUTH, HACKIJIbKM BOHA edexTrBHaA. [Lnan
nosHoro Qakroproro excuepumenty (II®E) y ¢popmari 2" € HalinpocTimuM mIaHoM
MepIIOro NOpsJKY [6]. 3acTOCyBaHHSI METO/IIB IJIAHYBAHHSI €KCIIEPUMEHTY J03BOJISIE
MOJICJIIOBATH MAaTeMAaTHYHY MOJENh 1 TPOBOJUTH JIOJATKOBI JIOCTIPKEHHS 3
MIHIMQJIBHUMH BTPAaTaMH, SIKIIO TOYHICTh MOJIENI BUSBIISETHCS HEJOCTATHHOIO.

[IpocTicTh 1 aAEeKBaTHICTb € KIIOYOBHUMH €JIEMEHTaMU TpPU CTBOPEHHI
MaTeMaTH4HOi Mozeni. AnreOpaidHi MOTIHOMH BBaXAlOTHCS OJHUMHU 3 HAMOLIBII
MPOCTUX MaremMaTUyHuxX mojener. 1106 3poOutu aHaii3 pe3yJabTaTiB JAOCIIKESHHS

JIETIINM, Il TOJIHOMH € JIHIMHUMH HI0AO0 iXHIX MapaMmeTpiB. TakuM YUHOM,
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anreOpaiuHi MOJiHOMHU OyJIM BUKOPUCTaHI B IKOCTI OCHOBH IIi€1 pOOOTH.

Y mporeci BuOOPY TUIaHY TOCHIDKEHHS HAWBAXIIMBIMHMMH (DaKTOpaMU €
KpUTEpPil ONTUMAIBHOCTI Ta OOCAT JOCTIIKEHHS. Y 1bOMY BUIAAKY ONTUMAJIbHUN
IUTaH TIOBMHEH OYyTWM JBOpIBHEBUM (3 aKIEHTOM Ha JiHIAHY MOJETh), 3
OpPTOTOHAJBHICTIO Ta MOXIUBICTIO poTamii [7]. OpTOroHanbHICTH JO3BOJISIE
NPSIMYyBaTH B370BX TIpaJi€HTa BiIMOBIIHO /10 KOCQIIIEHTIB MOJENI Ta OIIHIOBATH
BIUTMB KOXKHOTO 3 IUX (PakTopiB OKpeMo. MOKIMBICTh poTallii rapaHTye OAHAKOBICTb
JIMCTIEPCIi MPOTHO31B MPHY MEPEMIIIICHH] B1J] ICHTPATbHOT TOUKH JIOCTIHKEHHS B Oy /1b-
AKUU HarpsAMOK. TakuM YMHOM, NOBHUM (hakTOpHUI 1BOpiBHEBHI ekcriepuMeHT ([IDE
2"), sxuii cknagaerbes 3 N = 2k nocainiB, ge N — KinpKicTh HOCiiAiB, K — KUIBKICTB
(bakTopiB, 2 — KUIbKICTh PIBHIB, BUKOPUCTOBYETHCS JJIsl BCTAHOBJICHHSI MATEMATUYHOT
3aJIEKHOCT1 MK TEXHIYHUM CTaHOM XOJI0OBOT YaCTUHU aBTOMOOUIS Ta paKTopamH, 110
BIJTUBAIOTH HA HHOTO.

Ha pucynky 3.3 nokasano reomerpruse Binobpasxkenns [IOE 2" (ko n = 2)

13 3a3HAYECHHSIM HOMEPIB TOUYOK IJIaHy B (haKTOPHOMY MPOCTOp1, Ae +1 o3Hayae
HaliBUIlle 3HAuYeHHA (akTopiB, -1 — 3HadeHHs (akTOpiB HaliHWkye, a 0 o3Hayae

HEUTpaJIbHE 3HAYCHHSI (PAaKTOPIB.

(-1:+1) A (+1:+1)
"y 1 \

X

5 - x1

O——0

(-1:-1) (+1:-1)

Pucyrok 3.3 — [eoMeTpudHe BiTo6pakeHHs miaHy 2°

HactymHum KpokoM € BHOIp €1eMEHTIB, HEOOXIJHUX I OIIHKH TEXHIYHOTO

CTaHy By3ma. Yci ¢akTopy TOBUHHI OyTHM KEPOBAaHUMHM, OTEpaIliiHUMH,
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OJIHO3HAYHUMHU, CYMICHUMU, HE3AJIEKHUMHU T4 MalOTh BUCOKY TOUHICTh BUMIPIOBAHHS
[8].

1. KepoBanicTh 03Havae, 1o oOpaHe 3Ha4YeHHs (akTopa (pIBEHb) MOXKE
3JTUIIIATUCS TIOCTIHHUM TPOTATOM €KCIIEPUMEHTY.

2. IlocmimoBHICTH oOmepariif, 3a JOMOMOTOK SKHX BH3HAYalOThCS HOTO
KOHKPETH1 3HaueHHs (PiBHI1), BiJioMa K omnepaiiiiHicTh pakropa. Bubip po3mipHOCTI
dakTopa Ta TOYHICTH HOTO (DiKCyBaHHS TIOB’si3aHI 3 ONEPAIIHHUM BH3HAYCHHSIM
dakTtopa.

3. OnHO3HAYHICTH (paKTOpAa BU3HAYAETHCS SK HOTo Oe3mocepeHiil BILUTUB Ha
BIJIFYK. 3 IHIIOTO OOKY, (hakTOp Mae OyTH pe3yJbTaTOM 1HIIMX (PaKTOPIB.

4. BpaxoBylooud CyMICHICTh (haKkTOpiB, BCi iX KOMOIHAIll MOXIHBI Ta
Oe3MeyHl.

5. Hewmae xopensiiitHOro 3B’s3Ky Mixk (hakTopamu, SIKIIO (HaKTOpU HE3aJIekKH1
OJIUH B1J OHOTO.

[InanyBaHHS €KCIIEpUMEHTY 3a3BUYail nepeadadae 3MiHy 0aratbox (pakTopiB
onHOo4YacHO. TakuM 4MHOM, (POPMYIIFOBAHHS BUMOT O KOMILIEKCY (PaKTOpiB Mae
BUpIlIaJibHe 3HaueHHs. [lepmr 3a Bce € HEOOXIHICTh CyMICHOCTI. BpaxoByrouu
CYMICHICTh (DaKTOpiB, BCl iXx KomOiHaIli MOXJIMBI Ta Oe3rneuHi. HesanexxHo Bif
(dbakTopiB BaXXIMBA MPHU MIAHYBaHHI €KCIIEPUMEHTY; 1I€ O3HaYae, o0 (akTop MOXKe
OyTH BCTaHOBJIEHUH Ha Oy/b-IKOMY pPiBH1, HE3BKAIOUM HA PIBHI 1IHIINUX (AKTOPIB.

MacmTabu 1o ocsix BUOMPAIOTHCS TaKUM YMHOM, 00 BEpXHINH piBEHb
BIJINOBIJIaB +1, HUXKHINA PiBEHb BIAMOBIAAB -1, a OCHOBHUI pPIBEHb BIJAINOBIJIAB HYIIIO,
o0 COpOCTUTH 3alMUC yMOB EKCIEepUMEHTy Ta oO0poOky panux. dopmyna
BUKOPUCTOBYETHCS JIJIA TEPEXOy BIJ JIMCHUX 3HAa4eHb (DAKTOPIB 10 KOJOBAHUX

0€3pO3MIpHUX BEJTUYMH:
XX
_ Xj=%jo
Xj = —— (3.4)

Jie ¥; — KOZIOBaHe 3HAYCHHS (haKTOpa, ¥, — HATypaIbHE 3HAYCHHS (aKTopa, ¥, —

HaTypaJbHE 3HAYEHHS OCHOBHOIO PiBHA, /, — iHTEpBAN BapilOBaHHSI, | — HOMEP
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daxTopa. 11s sskicHuX (HaKkTopiB, 10 MAKOTh JIBa PI1BHI, OJIMH PiBEHb MMO3HAYAETHCA +1,
a 1HIMN — 1, MOPAIOK PiBHIB HE Ma€ 3HAYCHHS.

3anuc KOJOBaHUX 3HA4YCHb (DAKTOPIB 1 BIAMOBIAHMX (YHKIH BIATYKY IS
KOXXHOTO JOCIIDKCHHS € HACTYITHHUM KPOKOM y CTBOPCHHI MATpHIll TUIAHYBaHHS
excriepuMeHTy [9]. Marpursd 1iaHyBaHHS EKCIIEPUMEHTY TOBHMHHA BiJIMOBIIATH
HACTYITHUM KPHUTEPisM:

1) CuMeTpu4HICTH BiTHOCHO IIEHTPY EKCIIEPHUMEHTY
N —
i=1Xij =0 (3-5)

ne j - Homep ¢akropa, N— umcio gocmigis, j =1, 2, ... k.

2) YMoBa HOpMYBaHHSI
Lixfi =N (3.6)

[e Haciimok Toro, Mo 3Ha4YeHHS (PaKTOpiB y MaTpuili 3afaroTbes +1 1 -1.

3) OpTOroHANBHICTH MATPHIII TUTAHYBAHHSI
Mixijoxy; =0j#uju=012..,k (3.7)

4)  PoralliifHICTh — TOYKH MATPHUIll TUIAHYBAHHS MiIOUPAIOTHCS TAKHM
YUHOM, 11100 TOYHICTh NepeI0aueHHs 3HaUeHb MapaMeTpa oNnTumizailii Oysia oJlHaKoBa
Ha PIBHUX BIJICTaHSIX BiJ] IEHTPY €KCIIEPUMEHTY 1 HE 3aJIeKalia BiJl HAMPSIMKY.

OcTaHHI{ CTOBIELb MATPUIl MOBHOTO (DaKTOPHOTO EKCIIEPUMEHTY MICTUTh
pe3yJbTaTh JOCHIKeHHS. JOCHIIKEHHSI TaKOTO €KCIIEPUMEHTY BKJIIOUYAIOTh B ce0e
BCl MOJIMBI MO€JHAHHS PiBHIB N (aKTOpPiB, M0 BIUIMBAIOTH Ha BIATYK. B mpomy
BUIAJIKY BeJIMUMHA Y BUKOHYE (DYHKIIIIO BIATYKY, sKa puitmae 3HaueHHs Y1, y21y3 1
BU3HAYA€ TEXHIYHMNA CTaH 3arajlbHOTO CTaHy XOJI0BOi yacTHMHHM aBTOMOOLIs. Ilicns
[BOTO PE3YJIbTATH EKCIIEPUMEHTY 00po0sitoTh [10]:

1) Po3paxyHOK OLIIHKH AUCIIEPCii BiAITBOPIOBAHOCTI.
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§2 _ S i-y)?
{y} N—-1 (38)

Je Y - MaTeMaTUYHe OYiKyBaHHs (YHKIII BIATYKY, N— 1 - UHCJIO PiBHIB CBOOOIH.

2) BwusnaueHHs Koe(illieHTIB perpecii.
N
il i _
b = 21_113/]1 “,bo =y (3.9)
3) Ilepesipka 3HauymocTi KoedimieHTIB perpecii.

s{b} {y} ,Abj = %t sy 5 (3.10)

Je ¢ - TabJIMYHe 3HaueHHs KpuTepito CThIoIGHTA MPHU KIJIBKOCTI PIBHIB CBOOOIH,

2 . o .
3 IKMMHU BU3HaJanacs S|,, i BUOpaHoMy piBHi 3Ha4MMOCTI (7151 Haworo Bunazaky 0,05).

Sgxkmo abcomoTHa BenuuuMHa KoedimieHra Oimpma a6o gopiBHioe AP, 1o
j

koedimieHT € 3HauymuMm [11]. ¥V 1poMy piBHSHHI HE BPaxOBYIOThCS JOJaHKH 3

He3HayHUMHU KoedirienTaMu. OniHa 3 [UX CUTyallid Moke OyTH TPUUMHOK HE3HAYHOTO

JiHIMHOTO KoedilrienTa 0y1b-sikoro akropa:

* 1e# ¢akTop HE BIUIMBAE HA TEXHIYHUI CTaH BY3Ja;

* 00paHUl 1HTEpBaJ BapIIOBAaHHSA 3aHAATO Majui, TOMY 3MiHa BIATYKY

mporopIiiiiHa 3MiHI ¢akTopa 0 BHUIAJKOBHX BIIXWUJICHb, BUKIWKAHUX BIUIMBOM

HEBpaxoBaHMUX (PaKTOPIB;

*  OCKUIbKM 3Ha4yeHHS (DakTOopa B ILEHTPI EKCHEPUMEHTY € 1/1€aTbHUM,

3HAYEHHS BIATYKY CKOPOTHTHCS MPHUOJIM3HO HA Ty caMy BEIMYHUHY, SKIIO HOTo

30UTBIIUTH a00 3MEHIITUTH Ha Aj.

4) TlepeBipka aJIcKBaTHOCTI MOEIII.

_ San
F=

Sy}

(3.11)
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ne F - kpurepiit @imtepa. [pu ubomy Fyoapay < Fragn;
f - uncio piBuiB cBOGOIH, S = N=(k+1):

Saza - TUCTIEPCis aJIeKBaTHOCTI:

N _ 52
2 — Zl=1(yl yl) (3.12)

San F

)

ne Y; - 3HaueHHs (QYHKUI BiATyKy, po3paxoBaHe 3a PiBHSAHHAM perpecii; V; -
3HAY€HHA (PYHKI[T BIATYKY, OTPUMaHe B pe3yJbTaTl EKCIEPUMEHTY.

[Ticnst  3aBepiieHHS MOBHOTO (AKTOPHOTO EKCIIEPUMEHTY PEe3yJbTaTH
MPEACTABIIAIOTECSA MOJIHOMIAIBHUM PIBHAHHIM perpecii. 3pemrorn, €KCIEepUMEHT
3aBEPIIYETHCS aHANI30M JaHUX 1 NPUAHATTAM PIlIeHb Ha OCHOBI Mozem [12].
Bu3HauaeThCs CTYMIHD BIUIMBY KOXKHOTO KOMIIOHEHTA Ha rapameTtp onTumizauii. Cury
BIUIMBY (DAKTOpPIB MOKA3yIOTh KOE(PIUIEHTH JIHIMHUX YJIEHIB I[bOTO PIBHAHHS.
301bIIeHHsT KUTBKOCTI KOe(DIIIEHTIB O3HAYaE, 1110 aHAII30BaHUN (aKToOp BILTUBAE HA
3arajbHUM TMOKA3HUK TEXHIYHOIO CTaHy XOJOBOI YAaCTUHU aBTOMOOUIS OlIbIIMIMA.
3HauYeHHs 3arajJbHOrO MOKa3HUKA TEXHIYHOTO CTaHy 30UIbIIYETHCS, KOIU KOe(DILieHT
JIOJIaTHIM, a KOJIU BOHO 3MEHIITY€EThCA, KOJIM KoedilieHT noaatHii. Edexkru B3aemomii
(paxTOpIB BU3HAYAIOTHCA KOe(DIIeHTaMK IpU T00YTKY 3MIHHUX X;;. Hanpukman, skio
KoedilieHT T0OYTKY JABOX KOJOBaHUX (haKTOPIB € TMO3UTUBHUM, TO IS 301JIbIITCHHS
y3arajJbHEHOr0 MOKa3HHWKAa TEXHIYHOTO CTaHy HEOOX1JIHO 3pOoOUTH 200 3MEHIIUTH Iii
(dbakTopu OJIHOYACHO, a JJIs 3MEHLIEHHS (DAKTOpW MOBUHHI 3MIHIOBAaTUCS B PI3HHUX
HampsMKax. Ko 1ei KoedilieHT € HeTaTUBHUM, (DaKTOPHU IMMOBUHHI 3MIHIOBATHCS B
PI3HUX HANpsSMKax, 00 MiJBUIIUTH 3araJiIbHUN MOKa3HUK, a 1100 MOro 3MEHIIUTH,
(dhakTOpHM TMOBHHHI 3MIHIOBATHCS OJTHOYACHO. AHAJIOTIYHO PO3TISIAIOTHCS 3HAYCHHS
BILIMBIB B3a€MO/IIi BUIIIUX IMOPSIKIB.

OTpuMaHHS perpeciiiHoro piBHSHHS HA OCHOBI HATYpaJIbHUX 3HAYEHb (DAKTOPIB
€ BOXJIMBUM JJIs AeSKUX 3aBaaHb. Popmyna (1) moxke OyTH BUKOpHCTaHA IS
OTPUMaHHsI PIBHSHHS HaTypajbHUX BEJIWYMH. XO0ya L€ OOMEXYE MOKIUBICTh

YiTKO I1HTEPHpPETYBaTH BIUIMB OKpeMHX (haKTOpiB, MOJACHb, fika Oyjia OTpUMaHa,
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KOPHUCHA JIJIs1 TPOTHO3YBaHHS 3MiH Y KpUTEP1i ONTUMAaIbHOCTI.

SAximo mpocTa JTiHIHA MOJETs HE JOCTaTHS, JJIS ITABHUINCHHS aJIeKBAaTHOCTI
MOXHa BUKOPHMCTOBYBATH IHIII METOJM, HAIPUKIAA 3MIHY MEX Bapiallii (axTopis,
3MINIEHHS [EHTPY IIaHy a00 CTBOPEHHS IUIaHy ekcrepuMmeHTy. OcCTaHHIA METO.
BUKOPHCTOBY€E OPTOTOHANIbHI IIEHTPaIbHI KOMITO3UIIIKHI TJIaHU €KCTIEPUMEHTY [6].

OprtoroHanbHuil 1eHTpaibHO-KoMIo3uiiitHui mian (OLKII) ckianaerscs 3
HACTYITHUX €JIEMEHTIB:

1. Snpo — icuyrounii nan IIOE 2" (Ny).

2. llenTpaspHa TOYKa TUIaHy (Ng) (U1 BOTO IUIaHY No =1).

3. Tlo aBi "3ipkoBi" TOUKH [JIs1 KOKHOTO (haKkTOpa.

[Tiede 3ipkoBUX TO4OK () BU3HAUAETHCS 32 HACTYIMHOIO hopmytoro [15-21].

Q= \/g (VNN — Ny) (3.13)

[Ipy ubomMy Tpu 3HA4YeHHS (QakTopa Xj 1 TPU BIANOBIAHUX 3HAYECHHS Y
3HAXOJIATHCS B KOXKHIH IJIOMIUHI, 110 MICTHTB BICh Y 1 KOOPAMHATHY Bich I-T0 (akTopa,

sKa IPOXOAUTH Yepe3 EHTP MiaHy. 3arainbHa KibKicTh Touok OLIKIT cranoBuTs [6]:
N =2"+2n+n, (3.14)
BuCHOBKHM /10 TPETHOIr0 PO3aiLy

1. OOrpyHTOBaHO 3aCTOCYBaHHSI TEOpIii IJIAHYBaHHSA EKCHEPUMEHTY IS
noOyI0BU perpeciiHuX Mojiesiei y3arajJbHEHOro A1arHOCTUYHOTO MOKa3HUKa — L€
JI0CSITa€ OPTOTOHATBLHOCTI, I03BOJISIE€ BUAUIATH 3HAUYI (haKTOPH 1 B3aEMOIii.

2. OnucaHo npoueaypy: BUOIp KepoBaHUX (PaKTOpiB, HOPMYBAHHS KOJOBaHUX
3MIHHUX, (POpPMyBaHHS MATpUIll IUIaHYy, OIIHKA KOe(DIIIEHTIB perpecii, mepeBipka
3HauymocTi (kputepid CTerofeHTa) Ta agekBaTHOCTI Mojaem (F-tecT).

3. Metonosnorisi moBHOTO (aKTOPHOTO IJIaHYBaHHS BUIIpaBIaHa ISl 3ajadl

0araTo()akTOpHOr0, YaCTKOBO HENIHIMHOTO MOJIEIIOBAHHS TEXHIYHOTO CTaHy — Ja€
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THCTPYMEHT JIsl KUTBKICHOT OIIHKHU BIUIMBY KOYKHOTO J1arHOCTUYHOTO MapameTpy.
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4 HAYKOBO-TOCJIIIHUI PO3ILT

4.1 Po3pobOka mMaTeMaTH4YHOI MoOjAeJdi Yy3arajbHEHOro IOKa3HUKA
TEXHIYHOT0 CTaHy XOJOBOI YACTHHH aBTOMOOLIIB ciMmeiicTBa BA3 Ha ocHoBi

IHOBHOI'O (l)aKTOpHOI‘O CKCIICPUMEHTY

Y X0/0Biil YacTHHI aBTOMOOLISI MPOBEACHO MOBHUM (PaKTOPHUN €KCTICPUMEHT,
00 CTBOPUTU MaTEMaTUYHY MOJENb Yy3arajJbHEHOrO A1arHOCTUYHOTO ITOKa3HMKA.
VY3aranpHeHUH qiarHocTHHUH moka3Huk D(t) BukoprucToByBaBcs K (DYHKIIIS BIATYKY

[11]. dns orpumanns D BU3HaUY€HO OCHOBHI JIIarHOCTUYHI MTOKA3HUKH Ta MEXI X 3MiH

[13] (Tabmx. 4.1).

Tabmuis 4.1. Mexi 3MIHHM J1aTrHOCTHYHUX ITOKA3HUKIB

CymapHuit Maxkcuma Cran Bucora pucysky
KyTOBUH 3a30p, JIbHE py/boBUX TST [TUCK MOBITPSI B IIPOTEKTODA,
IMapametp rpaj 3yCHILIS, [UHax, bar MM CraH muH
H
Ocronuii 5 7 0 2,2 1,6 0
piBEHb

[T, Bapiamii 4 5 1 0’ 5 0’5 1
Bepxas vexa 9 12 1 2,7 2.1 1
Hwxas Mexa 1 2 -1 1’7 1’1 -1

Ha ocHOBI1 KpuTepiiB ONTUMAIBHOCTI Ta KUIBKOCTI (DaKTOPiB OYyJI0 0OpaHO IJ1aH
TMOBHOTO (hAKTOPHOTO EKCIIEPUMEHTY IepuIoro mopsaky tumy 2° i 6yno crBopeHo
MaTPHIIO MJIAHYBAHHS OBHOTO (DAKTOPHOTO €KCHIEPUMEHTY, SIKa CKIAAA€ThCs 3 64-X
nocnifaiB (Tadn. 4.2). Y Marpulll IjaHyBaHHS € 3Ha4eHHsI (aKTOPiB ISl KOXKHOTO
MOXJIMBOTO TIOEAHAHHSA. Y MaTpUIll EKCIEPUMEHTY CTOBMI 2—7 BIAMNOBIIAIOThH
3HaYEHHAM (PaKTOPIB, CTOBIEIb 8 MICTUTh 3HAYEHHS BIATYKY CUCTEMH, a CTOBIELD |
MICTHTh OJIMHMII, SKi BiJINOBIJAIOTh OJMHUYHUM KOe(]iIllEHTaM BIILHOTO 4YJICHA

MOJIENI.
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Ta6nuis 4.2. ®parMeHT MaTPHUIl TJIaHYBAaHHS MOBHOTO (PaKTOPHOTO

CKCIIEPUMEHTY
Howmep x0 x1 x2 x3 x4 x5 x6 D
Imociay

1 1 0,664 | 0,704 | 0,800 | 0,765 | 0,404 0,800 1|0,672
2 1 0,664 | 0,421 | 0,800 | 0,765 | 0,404 0,800 |0,617
3 1 0,413 | 0,704 | 0,800 | 0,765 | 0,404 0,800 |0,621
4 1 0,413 | 0,421 | 0,800 | 0,765 | 0,404 0,800 (0,570
Hactynmaum  kpokoM Oyno HOpMyBaHHS  (akTOpiB  BiJAMOBIIHO

0

dbopmymoBanHs (3.4), MO0 COPOCTUTH pilleHHSA CcUCTeMH. KpiM TOro, CTOBIIII

B3aeMOJIli (HaKTOpIB MK COOOI0 JIOTMOBHIOIOTH MATPUIIO0 IUTAHYBAHHS TTOBHOTO

(bakTopHOrO eKcrepuMeHTy (cToBIIl 7—-32) (Tadu. 4.3).

Tabnuns 4.3. @parMeHT KOAOBAHOI MAaTPUII MJIAHYBAHHS MTOBHOTO (haKTOPHOTO

EKCIIEPUMEHTY

S|l — N
X<l e

Homep

on
>

x4
x5

X6

x1x2
x1x3

x1x4
x1x5

x1x6
x2x3

x2x4
xX2x5
xX2x6
x3x4
x3x5

x3x6
x4x5

X4X6

x1x2x3
x1x2x4
x1x2x5
x1x2x6
x1x3x4
x1x3x5
x1x3x6
x1x4x5
x1x4x6

[EEN

1
1
1

-1
1
1

1
-1
1

1
-1
1

-1

1
1
1

-1
1

1
-1
1

1
0,672

0,617

0,621

0,570

YT1BOopena matpuiig Bianosigae BumoraM (3.5) 1 (3.7). 3aranpHe pIBHSHHSA

MOKHa BUKOPHUCTOBYBATH AJIA IMPCACTABICHHS MOI[GJ'Ii y3araJibHCHOT'O I[iaFHOCTI/I‘IHOI‘O
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ITIOKAa3HHUKa XO,Z[OBOI YaCTHHHU aBTOMO6iJ'I}I, OTPUMAHOI'O B pe3y.]IbTaTi ITOBHOT'O

(aKTOPHOTO EKCIIEPUMEHTY:
D=bU+bl-x| +i)2-.1'2+b3-_\'3+b4-_¥4+i’75‘x5+bﬁ',\'ﬁ+b7-_rl -x2+bg-xl-.x3+bgixl-x4+bm-xl -x5+
+b“-xl-x()+...+bw-_x‘l-,\'2-.\‘3+

+ X X -x + CX X -x + CX X -x + “X X -x + CX X -x + X -x -x +
b X XX ’)31 X XX 1)21 X XX [)2 N 1)23 X XX !)24 X XX

2 6

b ox X ox Fetb X X x.ox Fb_x XXX+
25 Yy Ay 35 N AT T Oge N Ty Xyt A

+b _-x -x_-x-x +..+b -x -x_-x_-x -x_+*b x -x_-x_-x-x tb -x -x_-x_-x -x_-x.
37 71 72 73 e 44 71 72 73 T4 7S 45 T T2 73 T4 e 46 1 T2 T3 74 75 e (41)

Buznaure koedimienTn perpecii BiamoBigHo a0 Bupasy (3.9). Koedimientu
perpecii, BeJIMYMHA SKUX JOPIBHIOE JIOBIPYOMY IHTEpBady abo OUIbIIE, BBAXKAIOTHCS
CTATUCTUYHO 3HAYMMUMHU 1 BKJIIOUEHI [0 KIHIIEBOrO pIBHSAHHA. TakuM YuHOM,

OTPUMAHO TaKe PIBHSHHA pErpecii:

D = 0.5479695727 — 0.02167159784 - x, — 0.02346365261 - x, +
0.03516362354 - x5 + 0.020988779655 - x,, + 0.02042406921 - x +
0.03516362354 - x, (4.2)

Mozenb iepeBipeHo Ha aJIeKBaTHICTH 3a kpuTepiem dimepa 3a Bupaszom (3.11).
Pospaxynkoe 3nauenns kputepito ®imepa F, - =2,009633495 | TaGnuune
F o~ 18874 [4].V pesynbrari Heukonanns ymosu £ <F - monens (4.2) He
MOke OyTH BU3HAHA aJIEKBATHOIO.

3riIHO 3 pe3ynbTaTamu, BUPIMICHO MepedyAyBaTH IUIaH MOBHOTO (PAKTOPHOIO
eKCIIEPUMEHTY J0 OPTOrOHAJIBHOTO LIEHTPATbHO-KOMIIO3ULIHHOTO IIJIaHy JIPYroro

NopsAKY, HE BTpayaroun iHdopmarlili npo nonepeani gociiau (tadm. 4.4).
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Ta6nuis 4.4. ®parMeHT KOAOBAaHOT MATPHIIl TJIaHYBAHHSI OPTOTOHAJILHOTO

HEHTPaJIbHO-KOMIO3UIIITHOTO TIJIaHY APYTOTO MOPSAKY

x0

x1
x2
x3
x4
x5
X6

X2%-0,
X3%-a.
X420,
x1x2
x1x3
x1x4
x1x5
x1x6
x3x4
x3x5
X3Xx6
x1x2x3
x1x2x4
x1x2x5
x1x2x6
x1x3x4
x1x3x5
x1x3x6
X 1x4x5
x1x4x6

X12-0.
X52-01
X6°-0.
xX2x3
x2x4
X2x5
X2x6
x4x5
X4X6

x1x2x3x4x

1
1
1
1
1
1
1
1
1
1
1
1
1
-1
1
1
-1
1
1
1
1
1
1
-1
1
-1
1

0,088
0,088
0,088
0,088
0,088
0,088

1

0,655

0,088
0,088
0,088
0,088
0,088
0,088

0,601

0,088
0,088
0,088
0,088
0,088
0,088

0,605

0,088
0,088
0,088
0,088
0,088
0,088

0,556

HactynHe piBHSIHHS perpecii MOXXHA OTpUMaTH UUIIXOM aHAaJOTTYHUX
IIEPETBOPEHh 3  MAaTpULEI  [UIAHYBaHHA  OPTOTOHAIBHOIO  IIEHTPAJIBHO-

KOMIO3HUIIMHOTO TUIaHy JIPYTroro MOpsJIKy:

D=0,5451=0,0179- x —0,0194-x +0,0235- x_+0,0186- x,+0,0183- x_+

+0,0255- x_=0,0174- x>=0,0166- x2+0,0177 - 2. (4.3)

Mogens Oysna nepeBipeHa Ha aJeKBaTHICTh. Po3paxyHKOBE 3HAUEHHS KPUTEPIIO
dimepa Fpp5pq = 0,0994. 1151 3a1aHNX apaMeTPiB EKCIEPUMEHTY F 46, = 1,53. 3rigno
3 IEPeBIPKOI0 HA  aJeKBaTHICTb OTpHMaHa MOJElIb €  aJekBaTHOW  (

=0.0994<rF =153 ), Ha puc. 4.1 mokazaHo pe3yIbTaTH

pospax maén
MOJICJIFOBAHHA y3araJIbHCHOI'O ITOKa3HUKa TEXHIYHOT'O CTaHy XOI[OBOI qaCTHHHU

JIETKOBUX aBTOMOO1JTIB.
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Pucyrox 4.1. VY3arambHeHMIl TOKa3HMK TeXHi4HOTO cTaHy D

1 — 3HaueHHs 3a PIBHSAHHSIM perpecii, 2 — 3Ha4eHHs 33 Pe3yJIbTaTaMH €KCIIEPUMEHTY

Sk chipye 3 aHamizy puc. 4.1 3Ha4€HHS y3arajlbHEHOrO MOKa3HUKAa TEXHIYHOTO
CTaHy 3a pIBHSHHSM perpecii Ta pe3ylbTaTaMH €KCIIEPUMEHTY Maike He
BIJIPI3HSAIOTHCS (53;; = (0,002978), 110 CBiTYUTH PO aJCKBATHICTH PE3yJILTATIB.

Jlnst BU3HAUEHHA TOTO, SK PI3HI JIarHOCTUYHI MapaMeTpy BIUIMBAIOTh Ha
3araJIbHUH JTIarHOCTHYHHMN TOKa3HHK XOJ0BOI YaCTHMHH aBTOMOOIIS, JI0JJaTKOBO
noOy0BaH1 MOBEPXHI BIATYKY MOJEII, IPH [IbOMY YOTUPH (akTopu (PIiKCYIOThCS Ha
OJIHOMY PiBHI, a JiBa (hakTOpH 3MiHIOIOThECS. Puc. 4.2 neMoHCTpye mpUKIIa[ NOBEPXHI
BITYKY Mojenl npu (ikcaiii (akTopiB «CTaH PYJIbOBHX TAM», «TUCK IMOBITPS B
[IMHAX», «BUCOTA PUCYHKY MPOTEKTOPA», «CTAH MIUH» 1 3MIHU (PAKTOPIB «CyMapHHMA
KYTOBHUH 3a30p» 1 «<MaKCUMAJTbHE 3yCHILISD).

BrumiB miarHOCTHYHKX €J1EMEHTIB Ha 3MIHY TEXHIYHOTO CTaHy XOJ0BO1 YaCTUHH
aBTOMOOLIIS BU3HAYAETHCS LUISIXOM aHaji3y piBHSAHHA perpecii (4.3) Ta moBepXOHb
BIITYKY MOJIeJIi. ¥Y3arajJbHEHUH 1IarHOCTUYHUM MTOKa3HUK Oy/ie 301IbIITyBaTUCS, SKIIIO
dakTopH, Taki K «CTaH PYIBOBUX TAT», KTUCK TOBITPS B IIMHAX», KBUCOTA PUCYHKY
MPOTEKTOPA», «CTaH MIUHY 1 «CyMapHU KyTOBUH 3a30p», MAOTh 10JAaTHI KOSMIIIEHTH
perpecii, a ¢hakTopH, Taki K «MaKCUMaJIbHE 3yCHIIJIS, MAIOTh BiJl €MHI KOS(PIII€EHTH
perpecii. [1{ofiHo 3HaYCHHS BHUIE3a3HAYCHHUX ITOKA3HHUKIB 3MIHATHCS, CTaH XOJIOBOI
YaCTHHU aBTOMOOUIS Oyjae HaOmmkaTucs 10 mepeaaBapiiiHoro crady. lle o3Hauae,
10 TOTPIOHO MPOBECTH PEMOHT 1 TEXHIYHE 00OCIIyTOBYBaHHS BY3J1a.

Takox Oyn0 BHUKOPHUCTAHO 3BOPOTHE NEPETBOPEHHsA 3a BUpasoMm (3.4) mnsa

nepexoAy BiJi HOPMOBaHUX J10 HEHOpMOBaHUX (akTopiB. Lle m03BONMIIO CTBOpUTH
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MOJIIHOMIaJIbHY MOJIE/b y3arajJbHEeHOIr0 1arHOCTUYHOTO TTOKa3HUKA XOI0BOT YaCTHHU
aBTOMOOLIIA, sTIKa MOKe OyTH BUKOPUCTAHA y 3a/1adax MporHo3yBaHHs. [lepeTBopuBIH

1€, MU OTPUMA€EMO HACTYITHUM BUPA3:

D =0,2847-0,0251 - X, = 0,0314- X, +0,0478- X, +0,0231- X, +0,0276- x5+

+0,0341 - x, = 0,021+ x>=0,0203 - x> +0,0238 - x7. (4.4)

0.90
0.75
0.60

0.45

0.30

11 g5 5

Pucynok 4.2. TToBepXHs BiATyKy MOJEIi y3arajlbHEHOTO JIarHOCTHYHOTO

ITIOKa3HHUKa XOI[OBOT YaCTUHHM aBTOMOOLIS

[ToniHOMIianbHI MOJENI Yy3araJIbHEHOTO J1arHOCTUYHOTO TIOKa3HHMKA, SKI
MICTSITh HOPMOBaH1 Ta HEHOPMOBaH1 (paKTOpH, MO>KHA BUKOPHUCTOBYBATH JIJISl OLIHKU
Ta MPOTHO3YBAaHHS TEXHIYHOI'O CTaHy XOJIOBOi YaCTHMHHU aBTOMOOLUIA. MoOKHa TakoXK
BUKOPHUCTOBYBATH J1aHl MOJEN, 11100 MoOyayBaTh aBTOMATHU30BaHy CHUCTEMY OLIIHKU

Ta MPOTHO3YBaHHS TEXHIYHOTO CTaHy BY3J1iB aBTOMOOLISL.
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4.2 AJropuTM MOHITOPMHIY (GAKTHUYHOTO0 TEXHIiYHOT0 CTAHY XOJ0BOL
YACTUHH JIETKOBUX aBTOMOOIJIIB

HeMoxMBO CTBOPUTH €PEKTUBHY CHUCTEMY TEXHIYHOTO OOCIYroBYBaHHS Ta
J1arHOCTYBaHHS XOJI0OBOT YaCTHHU 0€3 aBTOMAaTH30BaHMX 3aCO0IB J1arHOCTYBaHHS Ta
00poOKH 3pOCTAarOYOro MOTOKY JAaHuX. lle cucTema MoBMHHA BiAMOBIAATH HACTYITHUM
BUMOTaM: OYTH CYMICHOIO 3 PI3HUMH THUIAMH TEXHIYHHUX 3ac00iB OTpPUMaHHS
J1arHOCTUYHOT 1H(pOpMAIIil; MATH TOCUTh BUCOKY IMIBHAKICTH OOPOOKH 11arHOCTUIHHIX
JAHUX 1 MOCTAHOBKM J1arHOo3y; MpaloBaTu 3 icCHyroYMMHU cuctemamu ABS; matu
BHUCOKI MTOKA3HUKHU O€3BIIMOBHOCTI; 1 OyTH JOCTATHBO MPOCTOIO B €KCILTyaTaIlii.

JIst 3a0BOJICHHST BUITE3a3HAYCHUX BUMOT OyJia po3po0JieHa aBTOMAaTH30BaHa
CUCTEMa MOHITOPUHTY PEAJbHOTO TEXHIYHOTO CTaHy XOJ0BOI YaCTHHH JIETKOBHX
aBTOMOOLIIB.

4.2.1. AAropur™M OnepaTHBHOr0 MOHITOPHHI'Y TEXHIYHOTO CTAHY X0/10BOI

YaCTUHH
BukopucTtoBytoun METOIWKY OIIHKK (DaKTMYHOTO TEXHIYHOTO CTaHy BY3JIiB

XOJI0OBOi YaCTHHU MOXXHA BUPIIIMTH 3a1ady iX omepaTwBHOi ouinku. Ha pwuc. 4.3

MOKAa3aHO aJrOPUTM BUPILICHHS €1 3a7a4i.
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Pucynok 4.3. AnropuTm onepaTiBHOTO MOHITOPUHTY TEXHIYHOTO CTaHy BY3JIiB

X0JI0BO1 YaCTUHU

AJITOPUTM MIPALIOE€ TAKUM YUHOM:
o BBeneHHs N0YaTKOBUX JAaHUX, BKIOYAOUM HOPMATUBHUM PECYPC,

poOoue, MOTOYHE Ta TPAHUYHE 3HAYEHHS JIarHOCTUYHOTO TapaMeTpy;

o PO3paxyHOK SIK y3araJbHEHHUX, TaK 1 YaCTKOBUX MOKAa3HUKIB TEXHIYHOTO
CTaHy;

. B32€MO3B 130K PO3PaX0OBAHUX BEJIMYHH 3 IOPOTOBUMU PIBHIMU:

. BUKOHAHHS yMOBU bi(H>0,63 BKa3ye€ Ha Te, 10 BY3JIM XOJ0BO1 YACTUHU

Mpanror0Th HOPMAJIbHO,
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0,37< D| (t) <0,63 CBiI[qI/ITL npo HepeHaBap]ﬁHHﬁ

= BUKOHAHHSI YMOBU
CTaH

BY3JiB XOJIOBOI YACTHHH, PO3PAXOBYETHCS Ta MPOTHO3YETHCS (DAKTHUHUIN
3aJUIIKOBHIA  pecypc, BHPOOITOK y3arajibHEHOTO 3aJMIIKOBOTO pecypcy Ta
BUHOCHUTBCA pillieHHs Tpo nposenenHs TO;

. pukoHanust ymogu Di(1) <037

BKa3y€e Ha aBapiMHUI CTaH BY3JIiB
X0JI0BO1
YaCTUHHU;  aHANI3YIOThCS  YACTKOBI  TIOKAa3HWKHA  TEXHIYHOTO  CTaHy;
PO3paxoBYETHCSI Ta MPOTHO3YETHCS YACTKOBUN 3aJMIIKOBUN peECypc; MPUMMAEThCS
pIlIEHHS PO BUX1J arperary 3 eKCcIulyaTalli Ta IpOBEIECHHS IOTOYHOTO PEMOHTY.
ANTOPUTM, SIKMM BUKOPUCTOBYETHCA [IJII MOHITOPUHTY Ta IPOTHO3YBAaHHSI
MOTOYHOTO TEXHIYHOTO CTaHy, J03BOJIAE€ MOMEpPE/KyBaTH MOTEHIIIMHI BIAMOBH Ta

aBapiifHi cHTyallil Ha J1arHOCTOBaHMX aBTOMOOUIsAX. lle mimBumlye HamIWHICTB 1

0€3B1JIMOBHICTh pOOOTH BY3JI1B X0JI0BOI YACTHHH.

4.2.2. CTpykTypa aBTOMAaTH30BAaHOI CHCT€MH MOHITOPHUHIY

(paKTUYHOTO0 TEXHIYHOI0 CTAHY BY3JIiB X010BOI YACTHHHU

AJroput™M J103BOJIIE CTBOPUTH aBTOMAaTHM30BaHy CHUCTEMY, fKa MOXKeE
BIJICTEXKYBATH peaJbHUN TEXHIYHUN CTaH BY3J11B X0J10BOi YacTUHU. OCHOBHOIO METOIO
1€1 CUCTEMHU € BEACHHS 0a3u JaHMX MapKy TPAHCIOPTHUX 3acO0IB 1 BIACTEKEHHS
pealbHOTO TEXHIYHOIO CTaHy BY3JiB xonoBoi uvactuHu. Ha puc. 4.4 mnokaszana

CTPYKTYypa JaHOI CUCTEMU.
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Pucynox 4.4. CTpykTypa aBTOMAaTHU30BaHOT CHCTEMH MOHITOPUHTY (PAKTUYHOTO

TEXHIYHOT'O CTaHy BY3JIiB X0JI0BOI YACTHHH

ABTOMAaTH30BaHa CUCTEMa JI03BOJIsIE BAKOHYBATH HACTYITHI 3aB/IaHHS:

* CTBOpEHHA 0a3M JaHUX II0J0 MOKA3HMKIB MPaIe3JaTHOCTI Ta CTATUCTUKU
PEMOHTIB TPAHCTIOPTHUX 3aCO0I1B;

*  PO3PAaXyHOK 1 B1IOOpa)KEHHS 3aJMIIKOBUX 1 KPUTUUHUX PECYPCIB BY3JIB
XO0JI0BOT YACTHHH HA rpadiky;

* pPO3poOKa MIaHy PEMOHTY arperaTiB IPOTATOM IEBHOTO MEPIOy Yacy;

* pO3paxyHOK 1 BiIOOpa)KEHHSI PEMOHTHHMX MPIOPUTETIB IJIs1 BY3/IiB
X0JIOBO1 YaCTHHM Ha Tpadiky.

ABTOMAaTH30BaHa CUCTEMa CKJIAJA€ThCs 3 HACTYIMHUX MOMAYJIB: 1H(pOpMaIliiiHa
0a3a JgaHUX cepBepa, MOIYJb KIII€HTA, MOAYJb BBOJY NAaHHMX, MOAYJIb PO3PAXYHKY
(aKTHYHOTO 3AJIUIITKOBOTO Ta KPUTUYHOTO PECypCy, aJAMIHICTPYBAHHS MPOTPAMHOTO
3a0e3neuenHs (I113) 1 onepaTopiB BUPOOHUYMX BiJJILIIIB.

[ndopmariiitna 6a3a qaHUX MICTUTH 1H()OPMAITIFO TIPO CTPYKTYPY TPAHCTIOPTHUX
OiOPUEMCTB, 1H(OpMAII0 TPO OCHOBHI  EKCIUTyaTalliiiHi  XapaKTePUCTUKH
TPAHCTIOPTHUX 3ac00iB, MapaMeTpu pPO3PaxyHKY Y3aralbHEHOTO Ta KPUTHUYHOTO
pecypcy. Komm B 0a3y paHux JOJAlOTBCS HOBI 3alMcH PO  MapaMeTpu
EKCIUTyaTalllfHUX XapaKTEPUCTUK TPAHCIOPTHOrO 3aco0y, MOAYJIb PO3PaXYHKY

(aKTUYHOTO Ta y3arajlbHEHOI0 3JIUILIKOBOIO PECYPCY aKTUBI3YETHCS.
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Monynb BBOJY [aHUX JO3BOJISIE ABTOMATUYHO BBOJUTH TMOTOYHI 3HAYEHHS
KOHTPOJIbOBAaHUX TMOKA3HUKIB JIaTHOCTUKUA B €JEKTPOHHY 0a3y AaHMX 3 ICHYIOUOi
aBTOMATHU30BAaHOI CHCTEMHM JIarHOCTYyBaHHA. SKIO omeparopa HEMae, 3HAYEHHS
MOKAa3HUKIB J11arHOCTYBaHH MOYKHA BBOJUTH B 0a3y JaHHUX PYyYHO.

[IporpamMue  3a0e3meueHHS  AAMIHICTpPYBaHHS  BUKOPHCTOBYETbCA IS
HaJallITyBaHHS MapamMeTpiB poboTu cucteMu. TyT penaryroThbes BK€ HasiBHI JlaH1
J1arHOCTYBaHHSI, BCTAHOBIIIOIOTHCS TPAHWYHI 3HAYCHHS MIarHOCTUYHHX IMOKA3HUKIB
KOHTPOJILOBAHOI'O MAPKY TPAHCIIOPTHUX 3aC001B 1 BHOCATHCS BIJIOMOCTI IIPO BIIMOBH
Ta peMoHT. Kpim Toro, me mnporpamHe 3a0e3reueHHs 3a0e3leuye po3paxyHoK 1
BIJIOOpaKEHHS KPUTUYHUX 1 3aJUIIKOBUX PECYPCIB BY3JIB aBTOMOOLIS, YaCTKOBHUX
pecypciB BIAMOBIAHO A0 OKPEMHUX KOHTPOJILOBAHMX MOKA3HUKIB, a TaKOX rpadikiB
MPIOPUTETIB PEMOHTY.

[13 nnst onepaTopiB BUPOOHUYO-TEXHIYHUX BIJIUTIB MPU3HAUYECHO JJIsI PYyYHOTO
BBEJICHHSI MOTOYHUX 3HAYEHb EKCIUTyaTaAllIMHUX XapaKTEPUCTUK KOHTPOIHOBAHUX
TPAHCIIOPTHUX  3ac001B, OTPUMAHMX TIJ Yac MPOXO/PKEHHS  TEXHIYHOIO
oOcCIyroByBaHHs. 3 1HIIOrO OOKY, 1€l MporpaMHuii 3acid 3a0e3neuye Bi0OpaKeHHS
KPUTUYHUX 1 3QJIMIIKOBUX PECYPCIB BY3JIB, BIOOPaKEHHS YAaCTKOBHX PECYPCIB
BIIMOBIHO JIO OKPEMUX KOHTPOJbOBAHMX ITOKA3HUKIB, a TaKOX BIJIKOPUTOBaHI
rpadiku peMOHTHHUX POOIT.

Ha puc. 4.5 mpencraBieHa NPUHIMIIOBA CX€Ma aBTOMAaTHU30BAaHOI CHCTEMHU
MOHITOPUHTY TEXHIYHOTO CTaHy BY3JIIB XOJOBOi 4YacTHUHH, J€¢ | — 00’eKT
JIarHOCTYBaHHS; 2 — OJIOK BBOLY JaHUX; 3 — OJI0K (hopMyBaHHS JIarHOCTHYHOI MOJIEI;
4 — O10K pO3paxyHKy (PaKTHUHOTO 3aJIUIIKOBOIO pecypcy, 5 — OJ0k (opMyBaHHS
J1arHOCTUYHOT MOjieni, 6 — OJIOK PO3paxyHKy PEMOHTHHX TMPIOPUTETIB, 7 — OJOK
dbopmyBaHHs BigkopuroBanux rpadikiB podit 3 TO 1 P, 8§ — 0ok BuBeneHHS
niarHoctuyHoi 1H(Mopmarii, 9 — 6ok iHpopMmamiitHoi 0a3m manmx, 10 — OOk
PO3paxyHKy y3araJbHEHUX IMOKa3HUKIB TEXHIYHOTO cTaHy, 11 — OOk pemaryBaHHS
eKCIUTyaTal[ifHIX XapaKTEPUCTUK BY3/TIB XOJIOBOI YaCTHHU, 12 — GJIOK HAKOMUYCHHS
CTATUCTUKU BIAMOB BY3JIB XOJOBOi UYaCTUHU Ta TPOBEIACHHS PEMOHTHO-

npodiIaKTUIHUX POOIT.
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Pucynok 4.5. IlpuHunnoBa cxema aBTOMaTH30BaHO1 CUCTEMHU MOHITOPUHTY Ta

MPOTHO3YBaHHS TEXHIYHOI'O CTaHy BY3J1B X0JI0BOT YACTUHHU aBTOMOOLIIS

brok BBOAY JaHUX 2 OTPUMY€E 3HAYEHHS JIIarHOCTUYHUX MapaMeTpiB 3 00’ €KTa
JIarHOCTyBaHHS 1, AKUW MOTIM mepeaae ix o Oioka ¢GhopMyBaHHS J1arHOCTUYHOT
mozaeni 3, iHdopmariiiHoi 0a3m maHux 9 1 OJ0Ka pO3paxyHKY y3araJlbHEHOTO
nokazHuka TexHiyHoro crany 10. 3 Omoky 11 mo indopmamiiiHoi 6a3u gaHux 9
nepeaaeTbes iHpopMallisl Mpo EeKCIUTyaTalliifHl XapaKTepUCTUKU KOHTPOJIHOBAHOTO
MacuBy TpaHCHOpPTHUX 3aco0iB. JliarHocTuyHa Monenb (GOpMyeTbes OJIOKOM
dbopMyBaHHS 11arHOCTUYHOI MOJIEN 3, K1 BUKOPUCTOBYE 1H(POPMAIIiIO, OTPUMAaHY 3
OJIOKy BBOJYy JaHUX 2 Ta OJIOKy poO3paxyHKy Y3araJdbHEHHUX 1arHOCTUYHHX
noka3HukiB 10, 1 popMyeThbCs BIAMOBIIHO 10 MApaMETPiB KOHTPOJIbOBAHUX arperaris,
Bu3HaueHnX Onokom 11. Bbiok ¢opMyBaHHS MiarHOCTHYHOI Mozeni 5 1 OJoK
pO3paxyHKy (HaKTUYHOTO 3aJUIIKOBOTO PeCcypcy 4 OTPUMYIOTh 1H(POpPMAIIO PO
JIarHOCTUYHY MOJieib. biIOK BUBeIEHHs JilarHOCTHYHOI 1H(opmalii 8 Ta OJoK
HAKOIMWYEHHS CTATUCTUKHU BIIMOB 1 TPOBEACHHS PEMOHTHO-MPOQITaKTUYHUX PoOIT 12
OTPUMYIOTh 1H(OpMaIiI0 TPO aBapiiHUK CTaH BY3JIB XOJOBOI YaCTUHHU, KOJIU
pPO3paxoBaHe 3HAYEHHS 3AIUIIKOBOTO PECYPCY HAOIMKAETHCA JO CBOTO KPUTUYHOTO

3Ha4YeHHs. BIOK BUBeAEHHS M1arHOCTUYHOI 1H(OpMaIlii MICTUTh Pe3ylbTaTh OLIHKU
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3MIHHM T€XHIYHOT'O CTaHy KOHTPOJIbOBAaHUX arperariB, OTpUMaHuX y po3aun 5. biok
pPO3paxyHKy PEMOHTHHMX TPIOPUTETIB 6 pO3paxoBy€ Ta PO3CTABIsE€ PEMOHTHI
MPIOPUTETH HA OCHOBI PE3yJIbTATIB PO3PAXYHKY (PAKTUYHOTO 3aJUIIKOBOTO PECYpCy
Ta 3MIH TEXHIYHOIO CTaHy KOHTPOJIbOBaHMX arperariB. biok QopmyBanHs
BIIKOPUTOBaHUX TpadikiB PEMOHTHO-NPOITAKTHUHUX poOIT 7 BHUKOPUCTOBYE
iH(opMalrito, oTpuMaHy BiJ OJIOKa PO3PaxXyHKY PEMOHTHHUX IpPIOPUTETIB 6, 1 maii
nepeaac 1l BiAkopuroBaHi rpadiku 10 0JI0Ka HAKOMTWYEHHS CTATUCTHKH BIJIMOB BY3JTiB
aBTOMOO1JIS Ta TPOBEACHHS PEMOHTHO-MIPOMUIAKTHYHUX POOIT 12 Ta 6110Ka BUBEICHHS
J1arHoCTUYHO1 1H(opMallii 8. bjIok HaKONMUYEHHSI CTATUCTUKUA BIIMOB 1 MPOBEICHHS
pPEMOHTHO-TIPO(DITaKTUYHUX poOIT 12 MicTUTh iHQOpMAIIIO MPO BIAMOBU BY3IIB 1
MPOBENICHHS] PEMOHTHO-NPOGUIAKTUYHUX poOIT B 1H(OpMariitHiii 6a31 gaHux 9.
ABTOMAaTH30BaHa CUCTEMa MOHITOPUHTY CTaHy BY3JIIB XOJJOBO1 YaCTUHU aBTOMOO1JIIB
oTpuMye 1H(HOpPMAIIIIO PO peAIbHUN TEXHIYHUHN CTaH MapKy TPAHCIOPTHUX 3aCO01B 1
KOpUroBaHl Trpadiku PEMOHTHO-NPOPUIAKTUYHUX POOIT 3 OJOKYy BUBEICHHS
niarHocTruHOi iHQoOpMarii 8. 3a IOMOMOTOI0 IMX JaHUX MOXKHA ONTHUMI3yBaTH
MaTtepianbHi, (IHAHCOBI Ta YaCOBI BUTPATH HA PEMOHTHO-NPOQIIAKTUYHI POOOTH Ta
MOTIEPEIUTH MOKJIMBI TPOOJIEMU 3 BYy3JIaMH XOJOBOi YaCTHMHU KOHTPOJIHOBAHUX

JIETKOBUX aBTOMOO1TIB.

BuCHOBKM /10 4eTBEPTOro po3ai1y

1. ITpoBeaeHo MOBHO(MAKTOPHUN EKCIIEPUMEHT sl CIMEHCTBa aBTOMOO1TIB
BA3 (man 2° — 64 nociiau), BUAIJICHO OCHOBHI JIIarHOCTUYHI (PAKTOPH 1 MEXI1 iX
3MiH; CTBOPEHO KOJOBaH1 MaTpuili Ta 0ourciaeHo Biaryku D.

2. OTpuMaHO MOYATKOBY perpeciiiny Mozelb (IepIIoro nopsKy), BUSIBIECHO
HE3aJIOBUIbHY  aJICKBAaTHICTh —> TMEPEpoOJICHO TUIaH JI0 OPTOTOHAJIBHOTO
[EHTPAITBHO-KOMITO3UINIMHOTO TUTaHY JpYyroro mnopsiaky. Ilicias 1mporo Mojenb
BHU3HAHO aJIEKBaTHOIO 3a Kputepiem Dimepa.

3. [osceno @izuynmii BruMB (AKTOPIB: TO3UTHUBHI  KOe(Dilli€eHTH
(HampuKIIan, CTaH pyJbOBHX TAT, TUCK Yy IIMHAX, BUCOTA MPOTEKTOpA, CTaH IIHH,

CyMapHUW KyTOBHUH 3a30p) MIJBUIIYIOTh y3arajJbHEHUW J1arHOCTUYHHMN MOKa3HUK;
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nesKl GakTopu (HampukiIajg, MaKCUMaJIbHE 3YCUJIISl) MarOTh BiJl’€MHMM BIUUB. Lle
Jla€ MPaKTUYHI MOPOTH ISl TEXHIYHOTO 00CIyTOBYBaHHS.

4. IlepeTBOopeHO MOJENIb Yy BUIJIAA 3 HEHOPMOBAHUMH (HATYpaIbHUMHU)
BEJIMYMHAMU — 1€ POOUTH MOJENb MPUAATHOIO JAJsi MPOTHO3YBAHHS B peaTbHUX
YMOBaX 1 AJis iHTErpailii B aBTOMaTU30BaH1 CUCTEMH MOHITOPHUHTY.

5. Po3po0ieHo  airoputM  OMEPAaTUBHOTO  MOHITOPUHTY:  BBEJICHHS
HOPMATHBHUX/TIOTOYHHUX 3HAYCHB, OOYUCIICHHS y3araJlbHCHUX 1 YaCTKOBUX 1HJCKCIB
CTaHy, 31CTAaBJICHHS 3 TTOpOraMHU 1 TPUUHATTS pillieHb (HOpMa / MomepeKyBaJIbHUMN
CTaH / mepegaBapliHAN CTaH).

6. AJNTOpUTM aNanTOBAaHUM JJIi CYMICHOCTI 3 ICHYIOUHMMH CHCTEMaMH
(manpuxnan, ABS) 1 mepenbauae aBToMaTu3oBaHy OOpOOKY JaHHMX, CYMICHICTH 13
pPI3HMMH JIarHOCTUYHUMHU TPWIAJaMU Ta BUMOTH JIO0 IIBHUIKOCTI OOpOOKH 1
HAJIHOCTI.

7. 3ampoIllOHOBaHAa CXE€Ma MOHITOPUHTY MOXE€ cTaTh 0a30i0 i CUCTEMH
TEXHIYHOrO0 OOCIIyTOByBaHHsS «3a cTaHom» (condition-based maintenance), o

no3Bossie ontuMizyBaTH rpadik TO i1 3amobiraTtu BiMOBaM.
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5 OXOPOHA MPAIII TA BE3IIEKA B HAI3BUYANHUX
CUTYALIAX

5.1 OcHOBHi mMpUHUMNM Ta (PYHKUii yNpaBJiHHA OXOPOHOI0 Mpali Ha

BUPOOHUITBI

CHCTEeMHICTh, ONTUMAIBHICTh, TUHAMIYHICTh, HACTYITHICTD 1 CTAHIAPTHU3AIIIS €
OCHOBHHMHM IPHUHITUIIAMH TEOPii yIpaBIiHHA, Ha AKX 0a3yeThCs OopraHizallis poooTH
VIOPABIIHHSA OXOpPOHOK mpaui. [IpuHIMI CUCTEMHOCTI mepeadadae, MO MPOLIECH
O€3MeKr Ta TEXHOJIOT1i MOBUHHI PO3TJIAAATUCS OJHA 3 OJIHOIO Y B3a€MO3B 3Ky [15].

[ToeqnanHs pI3HOMAHITHUX 3axO0/diB 13 OC3MEeKH Tpalll B €IUHY CHCTEMY
MOCTIMHO 3M1MCHIOBAHMX 1M Ha BCIX PIBHAX 1 CTaIsAX YIpaBiIiHHSA BUPOOHULITBOM
3a0e3mnedye CHUCTEMHICTh BUKOHAHHSA 3aB/laHb YIIPABIiHHS OXOPOHOKO TIpalli.
[TigmpuemMcTBO po3p0o0IIsie CUCTEMY CTaHIapTIB.

VYropaBiaiHHS OXOPOHOIO TMpall 3AIMCHIOEThCS MUIAXOM 300py Ta aHalizy
iHpopMmarlii /I BUSBJICHHS BIAXHWIICHBb BIJlI BCTAHOBJICHUX CTaHIAAPTIB 1 BIUIMBY Ha
00’€KT yNpaBIIHHS 3a JOMOMOIOI METOIB OpraHi3aliiiHO-pO3NOPSAKYyBaJIbHUX,
COIlIaJIbHO-PO3NOPSIKYBAIbHUX, COLIAIBHO-TICUXOJIOTTYHUX 1 EKOHOMIYHUX.

Opranizamiiino-gynkiionansHa cxema YOI 6a3yeTrbcss Ha KOOpIWHAIMHIN
poJil BIJAUTY OXOPOHM Tpali, AKUH Oepe yyacTh Yy BCIX (YHKLISIX YIPaBIIHHS
0€e3MeKOoro mparii.

Jlep>kaBH1 OpraHd YNpaBIiHHA OXOPOHOIO Mpaml 1HQOPMYIOTh HacEeIeHHS
VYKpainu BIAMOBIJHOTO PETiOHY, MPALIBHUKIB Tramdy3i Ta TPYJIOBI KOJIEKTHUBHU PO
peamizaililo Jep>KaBHOI TOJITUKH 3 OXOPOHHM TIpalli, BUKOHAHHS HAIIOHAJIBHUX,
TEPUTOPIATBHUX YW Tally3eBUX IMporpaMm 13 IUX MHTaHb, PIBEHb 1 MPUYUHU
aBapiHOCT1, BAPOOHHYOTO TPaBMaTU3MYy Ta MPoQeCiitHuX 3aXBOPIOBaHb, a TAKOXK MPO
BUKOHAHHS CBOIX PIIICHB IIOJ0 OXOPOHHM KUTTS Ta 3/I0POB’S MPAIliBHUKIB.

€MHa nep)KaBHA CTaTUCTUYHA 3BITHICTH 3 TUTaHh OXOPOHM TIpalll BEIEThCS Ha
nepkaBHOMY piBHi [16].

VY cucrteMi ynpaBiIiHHSI OXOPOHOIO Mpalli € KEPYHUUH opraH, 00’ €KT yIpaBIiHHS

Ta 1HQopMaIiiHO-KOHTPOJIBHI 3B’ s13ku. O0’ekToM YOII € 3a0e3nedyeHHss HalKpammx
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YMOB TIpalii Ta 0e3neKku Ha poOoYHrX MICISIX, JUIBHUIIAX 1 [IeXax.

Cayx06a OXOpOHH Tpalll Ta KEPIBHUKU CTPYKTYPHHUX MiAPO3AUIIB YCIX PIBHIB
KepyBaHHS Tally33[0, 00 €IHAHHAM a0o0 MiJIPHEMCTBOM € KEPIBHUMH OpraHaMH.
VYrpaBiaiHHS 00’€KTOM yNpaBIiHHSA 3AIMCHIOETHCS HUIIXOM 300py Ta aHami3zy
iH(hOopMartii, o0 BUSBUTH BIIXUIICHHS BiJl BCTAHOBIICHUX CTaHAPTIB 1 BYKUTH 3aXO0/IiB
ynpaBmHHA. Ile  gocsraerbcst  3a JIONIOMOTOI0  METOMIB  OpraHi3aliiiHo-
PO3MOPSKYBATHHIX, EKOHOMIYHHUX 1 COIIaTbHO-TICUXOJIOT1YHHX.

YOIl — e cucrema 3 6aratbox piBHIB i€papXii, ika BCTAHOBJIIOE HACTYIIHI PiBH1

yIPaBIiHHS:

o ["any3b (ynpaBiiiHHS, HAYKOBO-TEXHIYHHM KOMITET, BIJILIT OXOPOHU
mpart);

J oprasizaiiisi, 0 CKJIaJa€ThCs 3 KEPIBHUIITBA, HAYKOBO-TEXHIYHOT pajiu

Ta BIAJAUTY OXOPOHU TIpalli;

o BUPOOHWY1 KOMITaHiT;
o [[EXH, YACTUHU 1IEXIB;
o po6oui Micisa(KOHKpeTHI BUKOHABIN ) HavanmbHUK BIII1TY OXOPOHHU

npaill 31MCHIOE HACTYIHI 3aBJIAHHS:

o MIPOTHO3YBAHHS Ta MJIAHYBAaHHS 3aXO01B O€3MEKH Ipaili;

o CTBOPUTHU CTPYKTYPY OpTaHizailii;

) KUTbKICHA OIIIHKA 0€3MeKH MpalliBHUKIB,;

o 301p Ta 00poOKa NepBUHHOI 1H(OpMAIIii PO CTaH YMOB Ipalll Ta
Oe3neKu;

J pO3po0Ka Ta CTBOPEHHSI CIIMCKY KEPYIOUNX BIUIHBIB;

. CTUMYJIIOBAHHS JOTPUMAaHHS TpaBWi OE3MEeKW mparli. YTpaBIiHHS

OXOPOHOIO Mpalll B rajly3i Ta B MIJIPO3/1Jax MOKJIAIa€ThCsl HA KEPIBHUKIB B MEXaxX X
KOMITETEHITI1.

Ha nignpreMcTBi BIaCHUK MOXKE CTBOPUTH CIIYKOY OXOPOHH Ipalll BiJIOBITHO
1o ctatti 23 3akony Ykpainu «IIpo oxopoHny mpariii». Jlep>kaBHuii KOMITET YKpaiHu 3
HaTJISAY 32 OXOPOHOIO Mpalli 3aTBEP/IXKY€E TUIIOBE MOJIOKEHHS IPO 10 CIYkKOy.

Ha nmignpuemcrBax BupoOHUYO1 chepu 3 KUIbKICTIO MparliBHUKIB MeHIie 50 ocio
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MpaliBHUKKM, SKI MalOTh BIJIMNOBIAHY IIJTOTOBKY, MOXYTh CITIBIIpalllOBaTH 3
IpaliBHUKAMHU, SIKI MAlOTh BIAMOBIIHY IMiITOTOBKY.

Cny>x0a 0XOpOHHM Tpalll MPUPIBHIOETHCS JO OCHOBHUX BUPOOHUYO- TEXHIYHUX
CITy>K0 1 MiANOPSAIKOBY€ETHCS O€3MOCEPEAHBO KEPIBHUKOBI MIAIPUEMCTBA.

SIKII0 MiAIPUEMCTBO MaJIO TMPAIliBHUKIB, CTAPIIHKA 1HXKEHEP 3 OXOPOHH Iparl
a00 Mpr3HaYeHa BJACHUKOM 0c00a BUKOHYE OpraHi3aliifHo-MeTOAMYHY pOOOTY 3 YCIX
¢byHKIIN 1 3aBHaHp yMOpaBIiHHSA OXOPOHOI mpami. BiH Takox BiAmoBizae 3a
MIJITOTOBKY YMPABIIHCHKUX PIIIEHB 1 KOHTPOJIb 3a iX BUKOHAHHSM.

Jronu, skl mpairoTh y chepl OXOPOHM Mpalli, He TOBUHHI MOKJIaJaTUCS Ha
00O0B’SI3KH, K1 HE MOB’sA3aH1 3 iXHIMU 000B’s3kamu. [IpaliBHUKHN CIykO0M OXOPOHU
parli mpaiTh y TICHINA B3a€MO/I11 3 KEPIBHUIITBOM KOMIIaHIi Ta ii MiApo3/IiJIaMH i1
yac BUKOHAHHS BCIX 3aXOJIB 3 OXOPOHH npali. €rHa Aep:KaBHa CUCTEMA IMOKa3HUKIB
00JIiKy YMOB 1 O€3MeKH Ipailil, 3aTBep/KeHa Haka3oM Jlep:kaBHOTo KOMITETY Y KpaiHu
3 Harjsigy 3a oxopoHoro mpaiii Bim 31.03.94 p., BUKOPUCTOBYETHCS ISl 3arajibHOI
OI[IHKM CTaHy YMOB Mpalli Ta TUIaHyBaHHS 3aXO0/l1B 100 X MOKpPAIlIeHHS.

CremianicTd 3 0XOPOHH Tpalli MalOTh NMPABO HAJaTU KEPIBHUKAM CTPYKTYPHUX
NIAPO3AUIIB  MIAIPUEMCTBA OOOB’A3KOBI BKa3IBKM IIOAO YCYHEHHS HEIOJMIKIB,
OTPUMAaHHS BiJl HUX HEOOXITHUX BI1JIOMOCTEH, JOKYMEHTAllli Ta MOSICHEHb 3 MUTaHb
OXOpOHU Tmpali. BOHM TakoXX MOXYTh BHUMaraTh BIJICTOPOHEHHS BiJI poOOTH
NpAaIiBHUKIB, $KI HE MPOHIUIM MEIUYHOTO OrJsAy, HaBYaHHS, IHCTPYKTAXKY,
nepeBipKy 3HaHb 1 HE MAIOTh JOIYCKY J0 BIAMOBIIHUX poOIT abo He

Cnyx0a OXOpOHU Tpalli MOXKe€ OyTH JKBIJIOBaHA JUIIE B pasl JIKBiaamii
1 IPUEMCTBA.

OaHMM 13 OCHOBHUX METO/I1B €KOHOMIYHOI'O YIIPaBJIiHHS € TUIaHyBaHHS 3aXO0/I1B
3 0XOpoHHU mpaili. Lle BKkiIro9ae mocTaHoOBKY IIiIei, po3poOKy IporpaMu, CIIpSIMOBaHOT
Ha JOCSTHEHHS LMX LUJIeH, 1 OLIHKY TOro, HACKUIbKM Lie¢ Baasocs. Pesymbratu
MPOTHO3YBAHHS MOBUHHI KOPEIIOBATH 3 OCHOBHIUMH METOJaMHU BUPIIICHHS MpooOsieM
Oesmekwu mpari [17].

["anmy3eBi miuaHu BU3HAYaIOTh OOCAT HAYKOBHX JIOCHIIKEHb y chepl 0XOpOHU
mpaii Ta O4YiKyBaHlI pe3yjbTaTH I1X BIpPOBa/KEHHA. BoHM Takox 3a0e3mneuyrorh

BIPOBAPKCHHS €JIMHOTO TIX0AY /10 BUPIIECHHS MpobeM Oe3MmeKu mpaili B rainys3i Ta
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BHU3HAYAIOTh OCHOBHI HAMPSIMKU PO3BUTKY.

Y macmtabax o0’€IHaHB 1 MANPUEMCTB IUIAHYBAaHHS BKIIIOYAE BHUPILICHHS
npoOJjieM MexaHizalii Ta aBToOMaTH3allii BUPOOHHYHMX IMPOIECIB, JIKBIAAI PYIHOI
paili, CTBOPEHHS IHCTPYMEHTIB JIJIsl YaCTKOBOI MEXaHi3arlii, TOKpaneHHs BeHTUJIAINI,
BITPOBAKEHHS CHCTEM KOHTPOJIIO TEXHIKH O€3MeKH, CTBOPEHHS KOM(OPTHUX pOOOUHX
MICIIb 13aXO0/1B 1100 MToNepeKeHHS MPodeCIHHUX 3aXBOPIOBAHb 1 TPABMaTHU3MY.

PimenHs Tpy10BOTO KOJEKTUBY 3 MUTaHh OXOPOHU TIparli MOKe OyTH CTBOPEHO
Ha IIAMPUEMCTBI 3 KIJIBKICTIO MPAIiBHUKIB MOHAJ IT’ATAECAT 0Ci0.

Kowmicis  cknagaeTbCsi 3 MPEACTAaBHUKIB  BIIACHUKA,  MPOQCIIIOK,
YIOBHOBA)XEHUX TPYAOBOTO KOJEKTHUBY, CHEIIANICTIB 13 O€3MEeKU Ta Tiri€HH Ipari Ta
IHIIUX BIAAUIIB KOMIIAaHI].

3a morojukeHHsAM 3 mnpodcninkaMu Jlep:KHarIsIoXOpOHMIpall 3aTBEPIKYE
TUIIOBE TMOJIOKEHHS KOMICIi 3 MUTaHb OXOPOHU TIpalli MiANPUEMCTBA.

PimieHHs, mpuitHATI KOMICI€10, MaIOTh PEKOMEH IAllIHUI XapakTep.

KoHTposib 3a cTaHOM yMOB 1 0€3MEKOI0 Mpall J03BOJISIE BUSBUTH MMOPYIIEHHS
3aKOHOJIAaBCTBA TMPO TIpaIllo, CTaHAApTIB O€3meKku TMpaii Ta SKOCTI BUKOHAHHS
CITy>K0aMHM Ta MiAPO3/IJIaMH CBOIX 000B’S3KIB 11010 3a0€3MeUYeHHS BIAMOBITHUX YMOB
1 Oe3MeKu mparii.

EdexTHBHICTS KOHTPOJIIO 3aJICKHUTh BiJl SIKOCTI METPOJIOTTYHOTO 3a0e31eUeHHS
BUMIPIOBAaHHS MapaMeTpiB HEOE3MEYHUX 1 IIKIIJIMBUX BUPOOHUUYUX (DAKTOPIB; PIBEHb
0e3MeKH TEXHOJIOTIYHUX MPOILIECIB 1 001aIHaHHS; 1 KOe(III€EHTH OE3MEeKH MPaIliBHUKIB.
OaHuM 13 HaWBAXKJIMBILIMX €JIEMEHTIB OXOpOHM Mpaml € (IHAHCYBAHHS Ta
€KOHOMIYHE CTUMYJIIOBaHHsS. Y BcTaHoBleHOMYy KaOineroM MiHicTpiB Ykpainu
MOPSIZIKY CTBOPIOIOTHCS (OHAM OXOPOHH TIpalll Ha MANMPUEMCTBAX, B TAIy3iX 1 Ha
Jep>KaBHOMY PiBHI.

Jlyst moTped perioHy OpraHu MICIIEBOTO CAMOBPSTyBAaHHS MOXYTh CTBOPIOBATH
noAi0H1 hoHIH.

Komtu 3 1uporo (¢oHay BHUKOPUCTOBYIOThCS Ha MIANPUEMCTBI JIHUIIE MJIs
MBUIIEHHS PIBHS OE3IMEKH Tparli Ha BUPOOHUIITBI 200 TOTPUMAaHHS HOPMATHBHUX
BUMOT 11010 O€3MeKH Mmpaiii.

["amy3eBi Ta nepxaBHI (OHIW OXOPOHW Tipalll (PiHAHCYIOTH Tally3eBl Ta
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HalllOHAJIbHI MPOrpaMu 3 MMUTaHb OXOPOHH Ipalll, HAYKOB1 JOCIIPKEHHSI Ta MPOEKTHO-
KOHCTPYKTOPCHKI pOOOTH, CTBOPEHHS Ta PO3BUTOK CIICIIAII30BAaHUX MIAIPHEMCTB 1
BUPOOHUIITB, TBOPYI TPYIH, HAYKOBO-TEXHIYHI IIEHTPH Ta €KCIEPTHI TPYIH, a TAKOX
3a0XOUYEHHS TPYJOBUX KOJEKTHUBIB 1 OKpEeMHUX OCIO, fAKI TUIHO MPAIIOIOTh HaJ
BUPIIICHHSAM MTPOOJIEM OXOPOHH Tparii.

Jlo ramy3eBuX, perioHaJbHUX 1 Jep)KaBHUX (OHJIB OXOpPOHHU Ipalli
HAJICUJIAIOTHCS KOIITH, OTPUMAaH1 BiJl BilpaxXyBaHb MiAIPUEMCTB 1 IHIINX JKEpen, a
TaKOX KOIITH, OTPUMaH1 OpraHaMu JI€p>KaBHOTO HAIJIsAy 3@ 3aCTOCYBaHHs MITpaHUX
CaHKIII JT0 BJIACHUKIB 3T1HO 31 cTaTTero 31 1horo 3aKoHy, a TAKOXK KOIITH, OTPUMaHi
IMMU OpraHamMH BiJ CTATHEHHS wWITpadiB 3 MPaIIBHUKIB, SIKI NOPYIIMIM MpaBUIIA
OXOpPOHHU TIparii.

®doHa 0XOpOHU Tpalll He OOKIadaeThCs MmoAaTkamu. JlepkaBHUM 1 MicLeBUI
OIO/KETH BIJIOKPEMJICHI BiJl BUTPAT HA OXOPOHY IpaIll.

[IpariBHUKM KOMITaHIT MOXYTh OTPUMYBATU OY/Ib-sK1 320XOUEHHSI, 1100 OpaTu
ydacTb 1 OpaTh ydacTb y 3aX0Jlax, CHPSIMOBAaHMX Ha MIJABUIIEHHSA O€3MeKu Ta
MOJIIMIIIEHHS YMOB Tipaili. KoJeKTUBHUI TOTOBIp, SIK-OT yroja 4 TPYAOBHil JOTOBID,
BU3HAYAE BUIU 3a0X0UYCHbD.

YuHHE 3aKOHOJABCTBO TMPO OMNOJATKyBaHHS BH3HAYa€, SKAM YHHOM
OTIOJIATKOBYIOTHCS KOIIITH, CIIPSIMOBAH1 Ha 3aX0/IM I0JI0 OXOPOHU TIpaIli.

Jns  MiABUILEHHA  OPOAYKTUBHOCTI  BUPOOHULTBA, 3HUKEHHS  PIBHS
TpaBMaTHU3My Ta 3aXBOPIOBaHb, IMOJIMIICHHS YMOB Mpaili Ta Oe3MeKu MpailiBHUKIB
HEOOX1JTHI MOpajbHI Ta MaTepiajibHI CTUMYJM JUIsl MPAlIBHUKIB, K1 JOKJIAJal0Th
3YCUJIb JIJISI TTOKpAIlleHHsI yMOB Mpaili Ta 0e3neku. O0car MaTepiaabHOI0 3a0X0YEHHS
3aJIeKUTH BiJl POJI CITY»KOOBOI 0COOM Ta TOTO, HACKUIBKM BOHA BILJIUBA€E Ha OE3IEKY
npami. IlinnpuemcTBo, 00’enHanHs abo0 raigy3b  IIOJIOKEHHS  pO3poOIIsie

CTUMYJIYOBAHHA.

5.2 KoHuenuisi 3aXucTy HaceJeHHs i TepUTOPii y pa3i 3arpo3u ta

BUHUKHEHHS] HAI3BUYANHNX CUTYyaNiil

VYka3 Ilpesunenra Ykpainu Big 26 6epesnst 1999 poxky No 284/99 zarBepaus
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KOHLIETILIIIO 3aXUCTy HACEJIEHHS Ta TEepUTOpii y pas3l 3arpo3d Ta BUHUKHEHHS
HAJ[3BUYAWHUX CUTYaIIiH.

Konneniiis omucye 3araibHi Il Ta 3aBJaHHS 3aXHCTy TPOMAJsIH, SKi
MIPOKMBAIOTH HA TePUTOPIi YKpaiHu, 3eMeILHOTO, BOJHOTO Ta MOBITPSHOTO MPOCTOPY
B MEXax Jep)kaBH, 00’€KTIB BUPOOHUYOTO Ta COIIAJIbHOTO MPU3HAYCHHS, a TaKOX
JOBK1JUISI BIJ] HAJ3BUYAHHUX cUTyalii [16].

BunukHnenHs Ham3Bu4aiiHOI cuTyamii Ta ii kmacudikarmis Illogas B CBITI
(bIKCYIOTBCS THCSY1 MOJIIM, K1 TOPYIIYIOTh HOpMaIbHE KUTTS Ta JISUIbHICTH JIFOACH.
{1 moaii MOXyTh NPHU3BECTH A0 CMEPTI ab0 3HAYHUX MarepladbHuX BTpar. Taxi
CUTYyaIlil HA3WBAIOTh HAA3BUYAHIMHU.

3aranpHi Xxapaktepuctuku HC

o HasBHICTh a0o0 3arpo3a cMepTi JroJeld ad0 3HAuHE MOTIPUIEHHS yYMOB

JKUTTEAISUTHBHOCTI JTFOAEH

o 3arOCTPEHHS €KOHOMIYHMX MPOoOIIeM
° 3HAYHE MOTIPIIESHHS] HABKOJIUIIIHBOTO CEPEIOBHUIIIA.
° aBapii, karacTpodu, CTUXilHI JMXa Ta 1HII TOAIl, TaKl SIK €mijaeMii,

TEPOPUCTUYHI aKTH, 30pOilHI KOH(IIKTH TOWO, € TUIOBUMH NPUYUHAMHU
HaJ3BUYAHHUX CHUTYaIlIH.

ABapii NOAUISIIOTHCS Ha JIBl TPYIIU:

1) Ho I xareropii HamekaTh aBapii, BHACIIJOK SKHX 3ardHyJI0 5 a0o
TPaBMOBAHO

10 1 6isbie oci0; BiOyBCS BUKHUI OTPYWHHX, pPalOaKTUBHUX 200 010JI0TTYHO
HEOE3MEeUYHNX PEUYOBUH Yy CaHITApPHO-3aXHCHY 30HY MiANPHEMCTBA; KOHIEHTpALlis
3a0pyAHIOIOYMX PEYOBUH Y HABKOJIMIITHROMY CepeIoBHUIIl 3pocia Okl sk y 10 pa3is;
3pyHHOBAHO OY/IIBII1, CIIOPY/IU Y¥ OCHOBHI KOHCTPYKIIiT 00’ €KTA, 1110 MOCTABUIIO KUTTS
1 37I0pOB’sl 3HAYHOI KIJILKOCTI IIPAIliBHH

2) Jo II xareropii HamexaTh aBapii, sIKi NPU3BENIH JO: 3aruodeni ado
TpaBMyBaHHs Big 5 1o 10 oci0; pyiiHyBaHHs OyaiBii, CHOPYAM YU OCHOBHHUX
KOHCTPYKIIH 00’ €KTa, 1110 MOCTABUIIO KUTTS UM 310pOB’ s MPAL[IBHUKIB LIEXY, AIbHHII

(BpaxoBYIOThCS LIEXH, IUTBHMIIN 3 0111 HIXK 100 mpariiBHUKamMu).
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o kateropii aBapiii He HajJekaThb IMOPYIICHHS TEXHOJOTIYHHMX MPOLECIB,
po0OoTa yCTaTKyBaHHS, THMYAacOBl 3YIMWHKH BUPOOHWIITBA YEpe3 CITpAIFOBaHHS
ABTOMATHYHHMX 3aXUCHUX OJIOKyBaHb a00 1HIII JIOKAJIbHI MOPYIIEHHsS POOOTH IIEXIB,
TTBHUIT 200 OKpeMuX 00’ €KTIB, TAIIHHS OMOp 1 0OpUB APOTIB JIIHINA EICKTpOIepeaad.
HanzBuyaitni cuTyamii MOXyTh MaTHh pI3HMM MacmrTald 3a KUIBKICTIO JKEpTB,
XBOpOOaMu, MOPaTbHUMHU MOIIKOKEHHSIMHU, EKOHOMIYHUMHU 30MTKaMU, TEPUTOPIEIO,

Ha SKiil BOHW BHHHKJIH, TOIIIO.

HanzBuualini cuTyaliii oIiHIOIOTHCS 32 KIJIBKICTIO )KE€PTB 1 CTYIIEHEM BILIUBY
Ha OTOUYYIOUE JKUTTEBE CEPEIOBHIINE, TOOTO 3a PIBHEM CHCTEMH <JTIOJIMHA-)KATTEBE
cepenoBuiley». HaazpuualiHi cuTyallii Ha piBHI 1HAMBIAA MOXKHA KJIAcU(]IKyBaTH SK
HAJ3BUYalHI CUTYaIlll Ha PIBHI MIKPOKOJICKTUBY, KOJHU 3arpo3a iX BUHUKHEHHS 4d
PO3MOBCIOJIKEHHS BILUTMBAE HA CIM 10, BUPOOHUYY OpUraay, nacaxupis TOLIO.

Sk mpaBuiio, OLIBINIA TUIOIIA OXOIUTIOETHCSA OUIBIIOI KUIBKICTIO JIFOJEH, SKi
TIKalOTh BIJ HaA3BUYAMHOI cuTyamii. | HaBmaku, OUIbINE JIIOJEH CTpaKIarOTh BiT
KaTacTpo(pu 4 CTUXIAHOTO JIMXa Ha OLIbIIN TepuTopii. 3 i€l NPUYMHU Ki1acu(ikarii
HaJ3BUYAHHUX CHUTyaIllld 3a MacimTaboM 3a3Buyail 0a3ylOThCS Ha TEPUTOPIATLHOMY
OpPUHIUMI. 3a UM MPUHIMIIOM HAJ3BUYalHI CUTYyallli MOIIISIOTHCS Ha JIOKAJIbHI,
00’€KTOBI1, MICII€B1, peTiOHaJIbHI, 3araJIbHOJIEPaBH1 (HaI[lOHAJIbH1), KOHTUHEHTAJIbHI
Ta TJI00AJIbHI.

Hapasi B VkpaiHi ckiiagHa cuTyallisi moA0 HeOE3MEeUHUX MPUPOIHUX SBUII,
aBapiit 1 karactpod. BpaxoByrouu TEHACHIIIIO A0 3pOCTaHHS KUIBKOCT1 HaI3BUYATHUX
CUTYalllil 1 TSKKICTh IXHIX HACHIJIKIB, IX PO3IJISAJAI0Th K CEpPHO3HY 3arpo3y Oesmerl
JIOJIMHU, CYCHUIBCTBY Ta HABKOJUIIHBOMY CEpPEJOBHUILY, a TaKOX CTaOIbHOCTI
eKOHOMIYHOTO 3pOCTaHHs KpaiHu. Pe3ynpTaTH HaA3BHYailHOI cuTyallli BUMAararoTh
3HAYHO! KIJIBKOCTI JIIOJICBKUX, MaTepiaibHUX 1 TeXHIYHMX pecypciB. OIHUM 13
HAaWBAKJIUBIIINX 3aBJaHb OPraHiB BUKOHABYOI BJIAJIM Ta YMPAaBIIHHS BCIX PIBHIB €
3armo0iraHHs HaJI3BUYAMHUM CHUTYyAIllsM, JIKBiJAIlisg iX HACHIIKIB 1 MaKCHUMaJbHE
3HUKEHHS MacIiTabiB BTpar.

3rinno 3 IlonmoxkenHsiMm mpo kimacudikalilo HaI3BUYaWHUX CHUTYaIlill,
HaJ3BUYalHI CUTYyallll KIacU(IKYIOTbCS 3a MOXOMKEHHSM MO, SIKI MPU3BEIIU [0

BUHUKHEHHSI HAJ3BUYAWHOI CUTyallli Ha Teputopli YKpaiHu: HaA3BHYalHI CUTYyaIlli
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TEXHOT€HHOTO, MPUPOJHOIO, COLIAIBHO-TIONITHYHOTO Ta BIHCHKOBOIO XapakTepy.
KoxeH kiiac HaI3BUYaHUX CUTYAIliil MOUIAETHCS Ha MiIKJIACH.

TpancnopTHi aBapii € HaJI3BUYAHUMU CUTYallIsIMU TEXHOT€HHOT'O XapaKTepy:
KatacTpodu, MOXKexi, HemepeadadeHi BUOyXW Ta IX 3arposa, aBapii 3 BHUKHIIOM
HEOE3MEeUYHNX XIMIYHUX, paAJI0aKTUBHUX a0o0 OlOJIOTIYHUX PEYOBHH, PAaNTOBI
pyiiHyBaHHS Oy/iBelb 1 CHOPYJ, aBapli Ha I1H)KEHEPHHX Mepexax 1 CIopyaax
KUTTE3a0€3MEeUCHHS, T1APOANHAMIYHI aBapii Ha rpedisx 1 Jambax, Tomro.

HanzBuualini cutyallli OpHpOJHOTO XapaKTepy BKIIOYAIOTH HEOE3MeuHi
re0JIOT1YH1, METEOPOJIOTT4YHI, TPOJIOTIYHI MOPCHKI Ta MPICHOBO/IHI SIBUILIA,
JIerpaallio IpyHTiB a00 HaAp, IPUPOIHI MTOXKEXK1, SMIHU CTaHY TOBITPSHOTO OacelHy,
1H(DEKIIITHI 3aXBOPIOBAHHS JIIO/IEH 1 TBAPUH, MACOBE YPAXKEHHS
CUIBCHKOTOCIIOAAPCHKUX POCIMH XBOPOOAMH UM IIKIAHUKAMH, 3MIHU CTaHy BOJHHUX
pecypciB 1 6iochepu To1I10.

HanzBuuaiini cutyariii coIriaabHO-TIOITHYHOTO XapakTepy — II€ CHUTYallii,
NOB’sI3aH1 3 JIsIMHU, K1 € TEPOPUCTUUHUMH a00 aHTUKOHCTUTYLIHHUMU, HAIIPUKIIA],
3MIMCHEHHsT a00 pealibHa 3arpo3a TEPOPUCTUYHOTO akTy (30poiHui Hamaj,
3aXOIUICHHS 1 3aTPUMaHHSl BaXXJIMBUX O0’€KTIB, SIIEPHUX YCTAaHOBOK 1 MaTepialiB,
CHUCTEM 3B 3Ky Ta TEJIICKOMYHIKAIlii, HalaJ 4u 3amMax Ha eKilmax MOBITPSHOTO YU
MOPCBKOI'O CyJIHa), BUKpaJeHHs (cripo0a BUKPaJACHHS) UM 3HUILEHHS CyJeH

Han3BuuaiiHi cuTyallli BOEHHOTO XapakTepy — L€ CHUTyalli, y SKHuX
3aCTOCYBaHHSA 30p0i MacoBOTO ypakKeHHs a0o0 3BHYAWHUX 3ac00IB ypaKeHHS
MPU3BOJUTH O BTOPUHHUX (haKTOpIB ypakeHHs HaceneHHs. L1 pakTopu BKItOUaAIOTH
pyWHYBaHHS ~ TPAaHCIOPTHUX 1  IHXKEHEPHUX  KOMYHIKALId, aTOMHUX 1
TAPOCTeKTPUYHMX CTaHIlIH, CKJIAIB 1 CXOBHII PaIiOAKTUBHUX 1 TOKCHYHHUX PEUOBHH
1 BiAXOAIB, HAa(TOMPOIYKTIB, BUOYXIBKH, CHJIbHOAIIOYUX OTPYHHUX pPEUOBHUH,
TOKCUYHUX BIAXOJ

3axUCT HAceJIEeHHS, 00 €KTIB €KOHOMIKM Ta HAI[lOHAJbHOrO Ham0aHHSA BIfI
HAI3BUYAHUX TPUPOIAHHUX, TEXHOTCHHBIX a00 1HINWX HAI3BHMYAHUX CHUTYyaIlili Mae
OyTH 3a0€31eUeHO Ha HAIlIOHAJIbHOMY PiBHI.

30BHIIIHI Ta BHYTPIIIHI 3aTPO3H VISl )KUTTEBO BXKIIMBUX 1HTEPECIB TPOMAJISH,

JiepKaB 1 CyCIIBCTB MOAUISIOTHCS Ha 30BHIIIHI Ta BHYTpIMIHI. L{i 3arpo3u BUHUKAIOTh
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i/ 9ac HAA3BUYAMHUX CUTYAIllil TEXHOT€HHOTO Ta MPUPOIHOTO TIOXOKSHHSI, @ TAKOXK
BOEHHHUX KOH(IIKTIB.

OCHOBHUMHU 3aBJaHHSIMU 111 YaC HAJA3BUYAWHUX CUTYAIlill € 3aXUCT HACEJICHHS
Ta TEPUTOPIL:

J po3pobOKa Ta BIPOBAIKEHHS 3aKOHOJABCTBA, JOTPUMAHHS JEp>KaBHUX
TeXHIYHUX TIPaBWJI 1 CTaHAAPTIB I0JI0 3aXHMCTy HACEJICHHS Ta TEPUTOPIH BiJ
HAJ3BUYAHUX CUTYaIlii;

o 3a0e3MeunTH TOTOBHICTh OPTaHiB yIPaBIIiHHSA, CHII 13ac00IB pearyBaHHs

Ha HaJ[3BUYaliHI CUTYAIIIi;

o po3poOKa Ta 3a0e3MeyeHHs IUIaHiB pearyBaHHs Ha HaJ3BUYAiiHI
CUTYaIlll;

o 30upanHs Ta 00poOKa IaHUX MPO HaA3BUUYANHI CUTYAIIii;

o nepea0ayeHHs Ta OllIHKA HACIIJIKIB HAJ3BUYAHHOT CUTYaIlli;

o OTOBIIIEHHS JIFOJIEH Mpo 3arpo3y abo Ha/I3BUYANHY CUTYaIliIO;

° 3a0€3MeUYeHHs] MEPCOHAIBHOIO 3aXUCTy Ta OE3KOIITOBHOI MEIMYHOI
JIOTIOMOTH;

) PATYBAJIbHI Ta 1HIIN HEBIAKIAIHI omeparlii, mo0 3MEHIIUTH HACIIJIKU

HaJ[3BUYAHOI CUTYaIlli Ta JJOTIOMOI'TH TTOCTPaXKIaJIUM;

° 3a0€3IMeUeHHSI COIIaIbHOTO 3aXUCTY HACETICHHS;

o po3po0OKka Ta MIATPUMKA IIJTLOBUX 1 HAYKOBO-TEXHIYHHX TMPOTpPaM,
CIPSIMOBaHUX Ha 3amoOiraHHs HaA3BUYAWHUM CHUTYaIlIIM 1 3a0€3MEeUeHHSI CTaJIOTO
(GyHKL10HYBaHHS TIANPUEMCTB, YCTAaHOB, OpPTaHi3aliii He3aJeXXHO BiJ (hOpPM BIACHOCTI
Ta MAMOPSAAKYBAHHS, @ TAKOXK MABIAOMYNX iM 00’ €KTIB BUPOOHUYOTO Ta COIIaILHOTO
3aXUCTY;

° MDKHApOHA CHIBIpaLls 010 3aXUCTY HACEICHHS BiJl HAA3BUYANHUX
cuTyalii. ¥ pasi HaJ3BUYAalHOI CUTYallll HEOOX1THO BXXUTH CHEIIaJIbHUX 3aXOJ1B,
100 3aXUCTUTH HACEJICHHS Ta 3MEHIIIUTH BTPATH Ta IIKOAY eKOHOMIIIl. Bin
CKJIQJAETHCS 3 TOBIJOMIIEHD 1 IHPOPMYBaAHHS, CIIOCTEPEKEHHS Ta KOHTPOJIIO,
YKPUTTS B 3aXHUCHUX CIIOPYJaxX, eBakyallii Ta 1HXEHEpPHOTr0, MEJINYHOTO,

010JIOTIYHOTO Ta PaJlallifHOTO 3aXUCTY.
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BucHOBKM 10 II’SITOT0 PoO3aiy

1. [TinkpecieHo HeOOX1JHICTh BpaXyBaHHS acIleKTIB OXOPOHH Ipalll Mpu
oprasizaiiii 1IarHOCTHKH Ta €KCILTyaTallii (opranizaiis pooo4nx MicIib, Oe3MmeyHi
IpOLEAYPH, TOTOBHICTh pearyBaHHs).

2. PexoMeH10BaHO IHTETpyBaTH MPOMUIAKTAYHI MPOIEAYPH Ta IHCTPYKIIIT, K1
IPYHTYIOTBCS Ha pe3yJibTaTaxX JIarHOCTHKH, JIJIsl 3HMXKEHHS BUPOOHUYHMX PU3HKIB MTPH

00CITyroByBaHH1 X0/IOBOT YaCTHUHHU.
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3AT'AJIBHI BUCHOBKH

1. JoBeneHo, mo icHyroua cucrema TO 1 JlarHOCTyBaHHS XOJI0BOi
YaCTUHU JIETKOBUX aBTOMOOLTIB CTajla HEaJCKBATHOI EKOHOMIYHHUM YMOBaM
(GYHKI[IOHYBaHHS Taly3l aBTOMOOUIBHOTO TPAaHCHOPTY 1 yBIMIIA A0 MPOTUPIUYS 3
PUHKOBUMHM  MeXaHI3MaMH  BHPOOHHMYO-TOCIOJAPCHKOT  TISJIBHOCTI  OO'€KTIB
TPAHCTIOPTHUX TIAMPUEMCTB.

2. [IpoBeneHo aHai3 KOHCTPYKIIMHOTO BHUKOHAHHS Ta METOJIIB
J1arHOCTUKHU TEXHIYHOTO CTaHy BY3JIIB XOJ0BOI YACTUHU JIETKOBHX aBTOMOO1JIIB.

3. ChopMoBaHO 3araibHI TPUHIWIKA MaTEMaTHYHOTO MOICITIOBAHHS
MPOILIECY OIIHKY TEXHIYHOTO CTaHy XOJ0BOi YACTHUHU JIETKOBUX aBTOMOOLIIB.

4. Po3po0sieHo anroputM i NpPOBEIEHO MOJEIIOBAHHS y3arajibHEHOTrO
JIarHOCTUYHOTO TOKAa3HWKA TEXHIYHOTO CTAaHy XOJIOBOi YACTHUHU JIETKOBUX
aBTOMOOLITIB.

S. [InsxoM BHUKOpPUCTAaHHS MAaTeMaTHYHHUX IIJIXOJIB TEOpli IIaHyBaHHS
EKCIIEPUMEHTIB ~ OTPUMAHO MaTEeMaTU4YHy MOJENIb 3MIHM T[OKa3HUKA, sKa
XapaKTePU3y€EThCs BUCOKOIO TOYHICTIO OTPUMAHOTO PE3yJIbTaTy.

6. [Ticnst mpoBeneHHs] MOBHOTO (PAKTOPHOTO E€KCHEPUMEHTY MOOYI0BaHO
PIBHSHHS perpecii, sike J03BOJISE€ KOMIUIGKCHO OIIIHUTH TEXHIYHUM CTaH XOJOBOI
YaCTUHU aBTOMOOUISL, a TakKOoX BHM3HAYEHO XapakTep BIUIMBY J1arHOCTUYHHMX
nmapamMeTpiB XOJIOBOI YaCTHHU Ha 1€l MOKa3HUK. Ha OCHOBI aHami3y BeJIMYWH
KOe(DILIEHTIB WIEHIB PIBHSHHS perpecii OTpUMaHO Mneperiik (hakTopiB, Kl MarOTh
HANOIIBIIMKA BIUIMB HAa TEXHIYHMH CTaH XOJOBOI 4YacTUHHM aBTOMOOLIA. s
MPOTHO3YBAaHHS TEXHIYHOTO CTaHy XOJIOBOi YAaCTHHH aBTOMOOUIS OTpUMaHa
MOJIIHOMIAJIbHA MOJIEJIb B HATypaJIbHUX 3HAYEHHSX JIarHOCTUYHHUX (DAKTOpIB.
Busnadeno, mo chopmoBaHi mojgiHOMIaIbHI MOJIEN] y3araJbHEHOTO J1arHOCTUYHOTO
MOKa3HUKAa MOXYTh CTaTH OCHOBOIO [IJIi CTBOPEHHS HOBUX Ta BIOCKOHAJICHHS
ICHYIOUMX aBTOMATH30BaHHMX CHCTEM MOHITOPHUHTY Ta TPOTHO3YBaHHS TEXHIYHOTO
CTaHy aBTOMOOUTHHUX BY3IIiB, IO JIO3BOJUTH OMTHUMI3YBAaTH Ta MPUCKOPUTHU TIPOIIEC
o0OpoOKM OTpUMaHOI B XOJI €KCIUTyaTallli Ta TEeXHIYHUX OMIAAiB iH(opmarii Ta

M1JBUIIUTH TOYHICTh TOCTAHOBKH JI1arHO3Yy.
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