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AnoTartis
710 MaricTepchkoi KBasmidikariiiHoi podoTu cryaeHTa MansoBaHoro Jmutpa
I'ennaniiioBuya Ha Temy: «JlocaipKeHHS TEXHIYHOTO CTaHy aBTOMOO1TIB B 3aJIEKHO Bij

YMOB €KCILTyaTamii»

Marictepchka pobota: 61 c. Tekcty, mictuth 21 puc, 12 Tabm., 38 mxepenn.

Po3risiHyTi OCHOBHI HampsIMKM BJIOCKOHAJIEHHS TEXHIYHOI eKCIUTyaTallii
aBTOMOOLITIB, & TAKOK BIUIMB CE30HHMX YMOB Ha MOTIK BIIMOB aBTOMOOLIIB.

3anporoHOBaHa KOHIENTyaldbHa MOJENb (OpMYBaHHS MOTOKY BIIMOB
aBTOMOOLTIB Ta MaTeMaTHYHI MOJEI 3aKOHOMIPHOCTEH 3MIHM YMOB €KCILTyaTallii 3a
JacoM.

BcTaHOBIIEHO 3aKOHOMIPHOCTI Ta MAaT€MaTH4YHI MOJEJl BIUIMBY CE30HHUX
(bakTopiB HA MOTIK BIIMOB aBTOMOOLIIB 1 iX €JIEMEHTIB.

OtpumMaHi pe3yapTaTH 3alMpPONOHOBAHO BUKOPHCTOBYBATH MPH PO3PaXyHKY
YKCIIa OCTIB TOTOYHOT'O PEMOHTY.

Po3paxoBani 3HaueHHsS Koedilli€eHTa CE30HHOI HEPIBHOMIPHOCTI HAIXOKEHHS
aBToMOOUTIB Ha moctu [IP s pi3HMX KIIMAaTHYHUX YMOB, 1 MIAMPUEMCTB Pi3HOT
cnenu@iky.

Po3rasiHyTH muTaHHS OXOPOHM Ipaml Ta O€3MeKH Y HaI3BUYANHUX CHUTYyaIIsX
Ta BUMOTH JI0O BHUPOOHMYOI caHiTapii 1 MPOMHUCIIOBOI TITIEHW MiJ Yac TEXHIYHOTO

00CITyroByBaHHS 1 PEMOHTY aBTOMOOLIIB.
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BCTYII

ABTOMOOUIBHHIM TPAaHCIOPT € HEBIA €MHOI0 YACTUHOIO TPAHCIOPTHOI CHCTEMHU
KpaiHu. Big TpaHCIOPTHUX BUTPAT ICTOTHO 3QJICKHUTh €(PEKTUBHICTH pOOOTH OaraTbox
rajxy3e eKOHOMIKM. 3Ha4Hy 4YacTKy B COOIBapTOCTI aBTOMOOUIBHHMX I€pEBE3CHBb
CTaHOBJISITh BUTPATH HA TOTOYHUI PEMOHT PyXOMOTO CKJIAJTy.

[IpotsiroM poKy 3MIHIOIOTBCS I1HTEHCHBHICTH Ta YMOBH EKCILTyaTallii.
BiamoBimHO Bapito€ThCA TOTIK BiIMOB aBTOMOOWTIB, BHKJIMKAIOUW HEPIBHOMIPHICTH
3aBaHTaKCHHS MOCTIB IIOTOYHOT'O PEMOHTY.

Sxmo npu po3paxyHky uuciia nocTiB [IP 1 mpoekTyBaHHI aBTOTPaHCHOPTHUX
nignpueMctB (ATII) BUXOIUTH 3 cepelHbOi KITBKOCTI BIAMOB B OJUHHUIIIO 4Yacy, TO B
CE30H 3 OUIBII IHTEHCUBHOIO €KCIUTyaTall€r0 abo OLIbII BaXKKMMH YMOBaMU MPOMYCKHA
3aaTHICTE 30HU [1P BUABUTHCSA HEIOCTATHHOIO.

B icHyrounx MeToaMkax TEXHOJIOTTYHOTO PO3PAXYHKY 30H MOTOYHOTO PEMOHTY
HEPIBHOMIPHICTh MOCTYIUIEHHSI BUMOT TOB’SI3YETHCS 3 YHCIOM OOCIYrOBYIOUMX Ha
MITPUEMCTBI aBTOMOO1TIB. BIiiB ske Bapiallii IHTEHCHBHOCTI Ta YMOB €KCIUTyaTallli He
BpaxoByeTbcsa. OTke, HEOOXITHO  YJOCKOHAIUTH METOJUKY TEXHOJOTIYHOTO
pPO3paxyHKy INUISIXOM OO0JiKy BKazaHux (aktopiB. g Toro mo0 BHUPIIIATH 1€
3aBJaHHS, TOTPIOHO 3HATH 3aKOHOMIPHOCTI (hOPMYBAaHHS MOTOKY BUMOT Ha MOTOYHUUN
PEMOHT 3 ypaxyBaHHSM C€30HHMX YMOB a TaKOK YMOB €KCILTyaTallii.

MeTo10 pod0TH € YyAOCKOHAJIEHHS METOANKUA TEXHOJOTTYHOTO PO3PaxXyHKY 30H
MOTOYHOTO PEMOHTY aBTOMOOUTIB IIJISXOM BpaxyBaHHS I1HTEHCHUBHOCTI Ta YMOB
eKCIUTyaTallii.

JIns HOCSITHEHHS ITOCTaBIICHOI METH HEOOX1THO BUPIIIUTH TaK1 3aavi:

1. Ha ocHOBiI anHamizy miTEepaTypHUX [DKEPENl BCTAHOBUTH 3aKOHOMIPHOCTI
BIUIUBY OKpeMHuX (akTopiB Ha HaIildHICTh aBTOMOOLTIB. IIpoaHanizyBaTu
mepeBard 1 HEJIOJIKHM CTOXAaCTUYHOTO 1 JIETEPMIHOBAHOTO TIIXOJIB JI0
PO3paxyHKy BX1JHOTO MOTOKY 1 BU3HAaYeHHs unciia rnoctis [1P.

2. IlpoanamizyBaTu BiJOMI MaTeéMaTH4HI MOJENI 3aKOHOMIPHOCTEHN 3MIHU yMOB
eKcIuTyaTarlii 3a 9acoM. BCTaHOBUTH BT MAaTEMaTHYHUX MOJIEIEH OCHOBHHX

3aKOHOMIpHOCTEN nporecy GOpMyBaHHS MOTOKY BIIMOB.



8
3. IlepeBipuT  eKCIEpUMEHTAILHO  TIMOTE3W NP0  BUJ  NPUHHATUX

MaTEMaTUYHUX MOJIENel 3aKOHOMIpHOCTEH mpolecy (OpMYyBaHHS TOTOKY
BiIMOB. P03poOMTH METONMKY NPAKTUYHOTO BUKOPUCTAHHS pE3yNIbTaTiB
JOCTIIKEHb.
4. Po3riasiHyTH NMUTAHHS OXOPOHH Mparli Ta O€3MeYHOr0 BUKOHAHHS POOIT.
I[IpakTnyHa UWiHHICTH TNPEACTABICHUX [OCHIIHPKEHb IMOJATAE Yy TOMY, IO
OTpUMMaH1 pe3yJbTaTH 3alpONOHOBAHO BUKOPHCTOBYBATH MPU PO3pPaXyHKY YHUCIa
MOCTIB ITOTOYHOT'O PEMOHTY. /151 IbOTO MPOMOHYETHCS KOSDIIIEHT HEPIBHOMIPHOCTI
HAJXO/DKEHHSI aBTOMOOLIIB PO3IIIAIaTH K CyMy ABOX KOE(IUIEHTIB: KOe]ill€eHTa,
IO 3aJICKUTH BiJ YKCJIa aBTOMOOUTIB B MApPKY 1 KOEIII€HTA, 1110 BPaXOBYE CE30HHY

HEPIBHOMIPHICTh IOTOKY BIJIMOB.



PO3JILT 1.
AHAJII3 JIITEPATYPHUX JKEPEJ TA TOCTAHOBKA 3AJIAY
MATICTEPCHKOi POBOTH

1.1 AxryanbHi HanpsiIMKM BJOCKOHAJIEHHS TEXHIYHOI eKcIuIyaTauii

aBTOMOOLTIB
ABTOMOOUIBHUI TPAHCHOPT € HEBI'€MHOI0 YAaCTHHOK TPAHCIOPTHOI CHCTEMH
Kpainu. BHECOK aBTOMOOLTHHOTO TPAHCIIOPTY B MIEPEBE3CHHS BaHTaXiB ckiamae 70 ...

75%, a macaxupiB (0€3 1HIUBIIYAIBHOIO JIETKOBOTO) - 53 55%. IlepeBaru

aBTOMOOIJTLHOTO TPAHCHOPTY BHU3HAYAIOTHCS HOTO MOOUIBHICTIO, MOKJIMBICTIO

JIOCTaBKA BaHTaXIB 1 TMAacCaXUpIB «BlA JBepedl 10 JaBepei». Kpim mnepesar,

aBTOMOOLILHOTO TPAHCIIOPTY MPUTAMaHHUN 1 psAa HenounikiB. OIMH 3 HUX - BUCOKA
co01BapTICTh MepeBe3eHb. Bij BUTpAT HA EPEBE3EHHSI ICTOTHO 3aJICKUTh €(DEKTUBHICTh

pobotu OaraThOX Taly3ed E€KOHOMIKHM, COOIBApTICTh MPOJYKIi OCHOBHOIO

BUPOOHMIITBA OOCIYrOBYBaHUX MIANPUEMCTB. B  3HauHiii Mipi coO1BapTICTh

aBTOMOOUTBbHUX TEPEBE3€Hb 3aJEKHUTh Bl BUTpAT HAa NMOTOYHUI peMoHT. Ha puc. 1.1
MOKAa3aHUM 3B'I30K TIOKAa3HUKIB POOOTH aBTOMOOUIBRHOTO TPAHCIOPTY 1 HOTO

MIJICUCTEMHU TEXHIYHOI €KCIUTyaTallii.

Eexmusnicmos pobomu agmomooiibHo20 mpancnopmy
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Pucynok 1.1 — 3B'30k Moka3HUKIB pOOOTH aBTOMOOLIBHOTO TPAHCIIOPTY 1



MJICUCTEMHU TEXHIYHO1 eKCIUTyaTarlii 10

B ymoBax mocCTiifHOT eKCIUTyaTallii Ba)JIMBIIIE HE 3HUKEHHS COOIBapTOCTI
BUKOPHCTAaHHS aBTOMOOWIIB, a iX Oe3mepebiitHa poOoTa, Tak SK BTpaTH, MOB'A3aHi 3
MIPOCTOSIMH OCHOBHOTO BHUPOOHMIITBA Yepe3 BIJACYTHICTb aBTOMOOIIBHOI TEXHIKH,
HE3pIBHSHHO BHII. Y IIbOMY BHIIQJIKy Ha TEPIIMN IUJIAaH BUXOAUTH OE3BIIMOBHICTH
aBTOMOO1JIIB, a TAKOXK MOXKJIMBOCTI BUpOOHUYO-TeXHIUHO1 0a3u (BTH) mo BimHOBICHHIO
iX BTpaueHoi mpare3aaTHOCTI.

Posrnsimatoun  nmepeBO  cUCTeM  TEXHIYHOI — €KCIUIyartaiii  aBTOMOOLTIB,
3anpornonoBane KysuenoBum E.C., HEoOXiTHO BIA3HAYWTU ABI MIACUCTEMH IEPIIOTO

pisus: C}; — «Bupobuuua 6a3za» i C3- — «YMOBH eKCILTyaTallii».

[_[7

BOOCKOHAIEHHSE ITIEXHIYHO]
EKCIVILIAmaLyl! abmomaon/ib

I T T T T

7 7 7 7 7 / 7
Lo7 (7 (5 Lot (i (i 7
[lompeda 6 | (ucmeral | Buypooruqa |  /lepcosas | (ucmera Pyxorn Yoty
mcaeax | gpeaHl3ans oasa ocTaqaHT 1 ckaadl o \BRCyamaLl
ma 701 P 70/ P pe36000/BarH\ex crmyama ok
admoroo il MATEAIAL
- 2 L -2 1 2 L -2 L -2 I - 2
(G &7 (57 &7 (757 &5 (77
- 2 | -2 | Hd 2 | 21 4Hd A2 1T ~2 | 4 /22
(o7 (77 &7, & (o7 &, (7
. 2 ] 2 . 2 . 2 - 2 ol 7 . 2
(o (o5 (o7 (s (57 (o5 (o7
- 2 I P I S P I S N S D I S S I B R
(om (o7 57 &7 & &7 (T7
(7% (55 (7w &7 (5 (75 (T75
| 2 L =2 | L =2 | e 22 | ] =2
&3 (T% &7 (77 &7
. 2 . 2
(7 (57

Pucynox — 1.2 Cxema BUIIOT0, MEPIIOTO 1 IPYTOTO SPYCIB IepeBa CUCTEM



TEeXHIYHOI eKCIuTyaTarlii H
[Ipu posrasai mpobieM 3a0e3nedeHHs Mpare3gaTHOCTI aBTOMOOLTIB 3axapoB
H.C. Buainge BcepeauHl TPAaHCHOPTHOI CHUCTEMH MiJcUCTEMY "ABTOMOOUII - YMOBHU
excruryaramii”". Bim3HauaeTbes, 1mo npu GYHKIIOHYBAaHHI 3a3HAYEHOl IMIJICHCTEMU
BUHHKAE peakilis R, crpsMoBana B 30BHINIHIO 110 BIIHOIIEHHIO 10 HE1 CTOpOHY (pHC.
1.3). Ins edekTuBHOI pOOOTH TPAHCIOPTHOI CUCTEMH HEOOXIJHO KOMIICHCYBATH IO

peaxilito, TOOTO BiIHOBIIIOBATH IiicCUCTEMY "ABTOMOO1I1 - YMOBH €KCILTyaTarii'.

Yac
Lucmema “Abmoroos — Feakuyia Rornerciwqa
yroby excriyamayl!” cucimemy as

[ paHcrgpmHa 3adaqa

Pucynok — 1.3. [lincucrema "ABTOMOO11I-yMOBH €KCIUTyaTallii" B TPAHCIIOPTHIM

cucremi

Jlam BKa3yeTbcsl, 110 MPHU BIICYTHOCTI KOMIIEHcallli a00 HEeJI0OCTaTHbOMY ii piBHI
CUCTEMA PErpecye 1 MEepeXouTh B CTaH BIIMOBHU. [HTepripeTy0uH 11eil BUCHIB, TOTPIOHO
PO3YMITH TIiJT «HEIOCTATHIM pPIBHEM BIAHOBJICHHsS» Mally mnotyxHicTh BTDB, o
BUPAXKAETHCS B HECTa4l BUPOOHUYHX IUIOII, TOCTIB MOTOYHOTO PEMOHTY, PEMOHTHHX
pPOOITHUKIB.

[Ippu HamMipHOMY BIHOBJIEHHI 3pOCTAalOTh BHUTPATH, 1 30UIBIIYETHCS
coO1BapTICTh TPAHCIIOPTHOI poOOTU. TyT M «HAAMIPHUM BiTHOBJICHHIMY» PO3YMIE€THCS
3aiiB1 IUIOINI, TOCTH 1 Tak Aami. J[yig Toro mo0 KoMmeHcyroua Jiis BIAMOBIIaNa peakilii
CHCTEMH, HeOOXiTHO BPaXOBYBaTH 3aKOHOMIPHICTH ii 3Minu B yaci R =T (T).

Bigomi MeToauku, HOpMATUBHI IOKYMEHTH HE BPAXOBYIOTh Psiji (PaKTOPiB, TOMY
HE Jal0Th MOMJIMBICTh BCTAHOBUTH IO 3aKOHOMIPHICTh 3 JOCTATHBHOIO TOYHICTIO.
30kpema, 10 yBarm OepeThCs BIUIMB CE30HHMX YMOB Ha TOTIK BimMoB. KpiMm ToroO,

IJIaHYBaHHS TEXHIYHUX BIUIMBIB, MOTpPeOM B MaTepialbHUX 1 TPYIOBUX pecypcax
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3a3BUYall NOB'A3yeTbCA HE 3 YacoM, a 3 HampauroBaHHsAM. [Ipu mnepexomi 10

KaJICH/IapHOTO TUIAaHyBaHHS 3a3BU4ail npuitmaeTses, mo dL / dT = const. Ile mos's3ano
3 TUM, o ©Oarato (axiBUIB 1 JOCHIIHUKIB OTOTOXXHIOIOTh TMOHATTS Yacy 1
HANpalOBaHHs, IO TMOB'SA3aHO 3 HASABHICTIO y HHUX 3arajbHUX BJIACTHUBOCTEH.
3axapoBuM H.C. mokaszaHo, 110 He BCl NMapaMeTpu 4acy 1 HalpaltOBaHHs 301rar0ThCsl.
OTixe, 3aKOHOMIPHOCTI, IIIO JIeXKaTh B OCHOBI BIIOMUX MeTOAMK mIpoektyBaHHsS BThH
HEJ0CTaTHbO aJIeKBaTHO OMMCYIOTh PEANIbHI MPOLECH, @ METOJJUKH HEAOCTATHHO TOYHI.
Tomy mMeroro naHoi poOOTH € BCTaHOBJCHHS 3aKOHOMIPHOCTEH (OpMYyBaHHS
NOTOKY BUMOI' HAa MOTOYHUN PEMOHT aBTOMOOLIIB 3 ypaxyBaHHSM BIUIMBY CE€30HHOI
Bapiallii 1IHTEHCUBHOCTI Ta YMOB €KCIUTyaTallli Ta BJOCKOHAJEHHS Ha IiM OCHOBI

MCTOJUK TEXHOJIOTTYHOTO PO3PAXYHKY aBTOTPAHCIIOPTHUX HiIIHpI/IGMCTB.

1.2 BmiuB ce30HHUX YMOB Ha MOTiK BiIMOB aBTOMOOL1iB

[lepmr HixK poO3rIIAAaTH PE3yJIbTaTH BUKOHAHUX JOCIIKEHb 3 JAHOTO MUTaHHS,
3'sICYEMO, 110 PO3YMIETHCSA M1JT «CE30HHUMHU YMOBaMM.

Ceson ((ppanir. Saison, Bijg nat. Satio - CisIHHS; 4ac ciBOM), 1) mopa poky (BecHa,
JITO, OCiHb, 3UMa); 2) YAaCTUHY POKY, SIKa XapaKTEpHU3ye€TbCs OyIb-SIKUMU SIBUILAMU
npupoau (HAmpHUKIIAJA, CE30H JIOMIIB) a00 IMOCTIMHO BHKOPHCTOBYBaHA JUIS TEBHUX
poOIT (HampHKJIaJ, CE30H 30MpaHHS BpOXKAl0), 3aHATH a00 BIAMOYMHKY (HANPUKIIA],
CE30H IMOJIFOBAHHS, JIIKYBAIBHMM CE€30H 1 1H.). 3) TeaTpajlbHUW, MY3UYHUU CE30H -
nepioJi, MPOTATOM SIKOTO PETYJISIPHO MPAIIOIOTh TeaTPH, KOHIIEPTHI 3a1H 1 T. 1. [9].

JIo Ce30HHUX YMOB BIAHOCATHCS (PaKTOpU, SKI NEPIOJUYHO 3MIHIOIOTHCS

npoTsirom poky [11]. Lle, mepmr 3a Bce, Temrieparypa mositps (puc. 1.4).
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- CepeaHbOMICAYHA
- cepeiHbM ICAUHA MaKCWManbHa
. - cepeaHbMICAYHA MiHIManbHa
Pucynok — 1.4. 3miHa cepeTHbOMICSIYHOI TEMIIEPATYpPH MOBITPSI BIPOJOBK POKY

B (M. XKutomup)

XapaKTepruCTUKHN CE30HY ICTOTHO BIUIMBAIOTH HA CKCILTyaTaIlif0 TPAHCIOPTHUX
3aco0iB Mo BCiid TepuTopii YKpaiHu. ToMy HEBUIIAJKOBO BEJIMKA yBara JOCJIIHHKIB 1
aBTOPIB MIJIPYYHHKIB IO YNHHUKIB, K1 3MIHIOIOTHCS CE30HHO.

Tak, Jlyguenko A.A. 3a3Hayae, 10 «.. 3HWXKEHHA TeMIEpaTypu
HABKOJIMIITHHLOTO TOBITPsI, MOTIPIIEHHS CTaHy JIOPOTH BHACIIJIOK CHITOBUX 3aMETiB 200
0e37M0pIKKST BUKJIMKAIOUM JIOJIATKOB1 MepeadacHi 3HOCH 1 TIOJIOMKH JieTajeit
aBToMOOLIsI» [68, c. 12].

Kpamapenko I'.B. 1 bapamkop [.B. 3 mporo mnuTaHHS BHCIIOBIIOIOTHCS
HacTynmHUM YrHOM: «IIpu ekcrutyaraiiii aBTOMOO1IIB B XOJIOAHY MOPY POKY 3HAUHI 3HOC
JIBUTYHA MPU HOTO MYCKY W MPOTrpiBaHHS IMICJIS TPUBAJIOTO O€3rapaKHOro 30epiraHHs. ...
3HOC JIBUTYHa TPU TeMIeparypi BOAW B cuctemi oxojomkeHHs +30° C B 5-6 pasis

nepeBHmIIye 3HOC npu Temmepatypi Boau +80 ° C »[12, ¢. 19].

3a nanumu HJIAT, noripiieHHs MPOi3HOI 31aTHOCTI JIOPIT B MIEBHI CE30HU POKY
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CYIIPOBOKYETBCA 301JBIIEHHSIM KIJIBKOCTI B1AMOB II1ABICKH, 34YCIIJICHHSA, IIIMHWJIBOK

KPITUICHHS MIBBOCEH 1 TUCKIB KOJIIC, IHIIMX JIeTaJIeH, arperariB i MexaHi3MmiB [8, ¢. 199].
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Pucynox — 1.5. [ToBroptroBanicts (%) Hanpsimy BiTpy Ta mTUito (M. PiBHe)

KpiM TOro, 3miHIOIOTBCS JOPOXKHI YMOBH, BOJIOTICTb, COHSYHA pajiaiisd,
3aMUJICHICTh, MMOBTOPIOBAHICTh HampsAMy BiTpy Ta mTwio (puc 1.5.) Ta mBHAKICTH

BiTpY (puc. 1.6).
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] - CEpeaHA B - makcumanoua

Pucynok 1.6 — llIBunkicts BiTpy (M. XKuromup)

BcTaHoBIIEHO TakOX BIUTMB CE30HY €KCILIyaTallii Ha TPYAOMICTKICTh TOTOYHOTO
peMoHTy (Tabut. 1.1) 1 IHTECHCHBHICTh 3HOLTYBaHHS raJIbMiBHUX Hakjaaaok (Tadi. 1.2).

Tabmus 1.1 — BrnnmB ce3oHy ekcrulyaTalii Ha TPYAOMICTKICTh MOTOYHOTO

PEMOHTY
o ITonpaBouyHmii KoediLieHT 10 00’ emy
32;/11 Buj noTo4HOro peMOHTY  [MOTOYHOI'O PEMOHTY
BuMa 1imo OCIHb-8ECHA

1. 3amiHa pecop 0,65-0,8 1,0 2,5-3,0

5. 3aM1§a IIMHIBOK MOTTyOCeH 10,6 07 1.0 1,35-1,75
ITUCKIB KOJIIC

3 PemMoOHT 1 peryntoBaHHs 2025 1,0 1,0-1.1
3UeIICHHS
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Pucynok 1.7 — 3miHa mpoi3HOi 31aTHOCTI AOPIT BIPOJIOBXK POKY

10%

Ai/KIcime demaiey 6
0o 342a/1bHO1 CYML 170/10MOK

/ hnoonowo Vv Vil i X XX

Micay pokly

Pucynok 1.8 — 3mina 06’eMy poOIT 3 MOTOYHOTO PEMOHTY 1 3aMIHM IITHIBOK

niBocel 1 raJibMiBHUX O0apabaHiB
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Pucynox 1.9 — 3mina 00’eMy poOIT 3 TOTOYHOTO PEMOHTY €JIEMEHTIB

34YCIIJICHHA
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Pucynok 1.10 — 3mina 06’emy poOiIT 3 TOTOYHOTO PEMOHTY PECcop
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Pucynok 1.11 — 3mina 06’emMy poOiIT 3 TOTOYHOTO PEMOHTY IIPOTITOM POKY

S ‘

I

IR

3§ 09

S 2

S

g R

= 5 0895 068 09 089

S

Q

Q 08 Soers=—
A/ SRS (A

Micayr poky

Pucynox 1.12 — 3mina koedimieHTa TEXHIYHOI TOTOBHOCTI MPOTSIITOM POKY
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Tabmums 1.2 — 3MiHa IHTEHCHUBHOCTI 3HOINYBaHHS (PUKIIHHUX HaKIaJd0K

rajbM B 3aJI€KHOCTI BiJl 3MiHHM c€30HHHX yMOB [16, ¢. 33]

0 1 0
N_ MapKy aBTOMO6iJ'[$[ IHTGHCI/IBHICTB 3HOHIYBaHH5[ I10 'HOpaM pOKy,. /0
3a/H BuUmMd 6EeCHA VILMO OCIHb
1, [MA3-500 100 240 130 320

3 HpI/IquOM
5 IMA3-5035 100 540 160 220

[ToripmeHHss yMOB poOOTH arperaTiB 1 CHCTEM aBTOMOOUIS TMPU HUZBKHUX

TCMIICPATypax HABKOJIHUITHLOI'O HOBiTpH IIO3HAYAaOTHCA HA pOBHOIIiJIi BiI[MOB IIpOTATOM

poky (puc. 1.12).
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Pucynok 1.12 — Po3nogin BigMoB mo Micsisx poky [13, c. 364]: 1 - aBuryH;

2 -miaBicKa; 3 - pyJabOBE KEpyBaHHS

3 rpadika puc. 1.12 BuaHO, 110 NIPU HUZBKUX TEMIEPATYpaxX YUCIO BIIMOB PI3KO
3pocTae.
Hani, orpumani MakcumoBuM B.A., TakoX UTIOCTPYIOTh BIUIUB CE30HHUXYMOB

Ha HaJiifHiCTh aBTOOYCIB (Tab. 1.3).
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Pucynok 1.13 — BruiuB Temnepatypy HaBKOJIMILIHBOTO MOBITPS HA 3MIHY

3arajibHOrO YKCja BIIMOB Ta HecHpaBHOcTel aBTomMoOus (3a manumu HIIIAT) [13,c.

142]

Tabmug 1.3 — 3MiHa JEIKUX MOKAa3HUKIB pOOOTO3aTHOCTI aBTOOYyCa BEIMKOIO

KJIacy B 3aJICKHOCTI Bij ce30HHOCTI, % [17, c. 40]

Ne Ilepioau ekcnuyaramii
IloxkasHuKH . P R T
3a/m BUMOBUL  |BECHAHUU |[TIMHIL OCIHHIU
1 HanpamtoBanus  Ha  omeparliro 81 94 100 97
PEMOHTY
5. HanpaquBaHHsI Ha TUHIAHY- 58 100 88
BIIMOBY
Btpatn  miHiiiHOrO  4acy 1O
TEXHIYHUM TIPUYNHAM:
5[ umem 128 115 100 114
- TOJIMH 125 112 100 112

BcranoBiieHo, 110 BIUIUB TEMIEPATYPHOTO PEKUMY HABKOJIMIIIHBOTO MOBITPS Ha

IHTEHCHBHICTh BTPATH PECYPCY JBUTYHIB, K€ OMUCYETHCS MOICILTIO Buy [18]:

T=uy,+ [(T—ty)*+ a?],

1€ - 1, ONTUMalbHA (MIHIMAlIbHA) IHTEHCUBHICTb BUTPA4YaHHS PECYPCY; S - MAapaMeTp

YYyTJIMBOCTI JBUTYHA TIO IHTEHCUBHOCTI 3MIHU PECYPCY 0 3MIHU TEMIEpPaTypH MOBITPS;

, t - cepeaHe piuHE 3HAYECHHS 1 CEPEIHHOKBAJPATUYHE BIIXHICHHS TEMIEpaTypu

HaBKOJIMIIIHBOT'O HOBiTpr; to

ONTHUMAJIbHC 3HAYCHHA TCMIICpATYypPHU HOBiTpH, 1o

BIJIMOBIIa€ MiHIMAJIBHINA IHTEHCUBHOCTI BTPATH PECYPCY.
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[Tiznime AxiMoB M.KO. Ha OCHOBI €MICIHHOTO CIEKTPAIBLHOTO aHaTi3y

BCTAHOBHUB, 1[0 MPU 3MiHI TeMIEpaTypu HaBKOJHUIIHHOTO MOBITPS BiJ ONTUMAJIbLHOTO
3HayeHHs Ha | © C IHTEHCUBHICTh 3HOIIYBaHHS JeTajel qBuryHa 3miHoeTses Ha 0,11 ...
0,13 % [7, c. 20].

Ham nocnimxkennsmu 3axaposa H.C. BcTaHOBJIEHO BIUIMB TeMIIEPATypH MOBITPS

1 KoedillieHTa OMOpY KOYEHHIO Ha MUTOMY TPYJAOMICTKICTh OTOYHOTO PEMOHTY (pHC.

1.14).

trp, 1100.200/1000xkm

Pucynok 1.14 — BruiuB Temnepatypu noBiTps 1 Koe(ilieHTa OMnopy KOYEHHIO Ha

nutomy Tpyaomictkicts [P aBromo6inis 31J1-131 [33, c. 364]

OcranHiMu B psay IUX JOCTIDKEHB CTOSTh pesynbrath 3axapoBa H.C. 3a
BIUIMBOM TEMIIEPATypH TMOBITPS HA IHTEHCUBHICTh 3MIHHM BUTpaTH KapTEPHHUX Tra3iB

nBuryHis (puc. 1.15).
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Pucynok 1.15 — 3anexxHicTh IHTEHCUBHOCTI 3MIHUA BUTPATU KapTEPHUX Ta3iB

nasuryHamu aBToMo0u1iB KamA3-4310 Big remmeparypu moBitps [9, c. 76]

KpiMm TOro, BCTAaHOBJIEHO BIUIMB YaCTKH MPOOIry aBTOMOOUIIB B 3MMOBHUI MEP10]]

Ha pecypc ABUryHis (puc. 1.16).
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Pucynox 1.16 — BrimuB yacTku rnpoOiry aBToMOO11s1 B 3MMOBHI Mepio]] Ha

pecypc nBuryHis [9, c. 78]

VY T1abn. 1.4 y3aragbHeHi pe3yJbTaTH AOCIIPKCHb BIJIMBY CE30HHUX YMOB Ha

HaI1HHICTH aBTOMOO1IIB.
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Tabmumss 1.4 — Pe3ynbTaTd JOCHIPKEHb BIUIMBY CE30HHHUX YMOB Ha

HaTIWHICTh aBTOMOO1IIB

ABTOpH PesyabTaTn

Pesnixk JL.I'., SroBkin A.W.,3aKOHOMIpPHOCTI BIUIMBY TeMIlepaTypH TMOBITPS Ha
Yapkos CT., IHTCHCUBHICTh 3HOIITYBaHHS MEXaHI3MiB TpaHCMICIT
['B031150B B.D.

Pesnik JI.I., 3aKOHOMIPHICTh BIUIMBY TEMIIEpAaTypu MOBITPS Ha|
Pomanic I'.M. IHTCHCUBHICTH 3MIHU PECYPCY ABUTYHIB

BusHaueHHsT 3Ha4YeHb Koe(dillieHTa KOPUTYBaHHS
HopMmaTuBiB TO 1 P aBTOMOOWIIB B 3ajIe’KHOCTI BiJ
KJIIMAaTHYHUX YMOB

3aKOHOMIPHICTh  BIUIMBY TEMIEpAaTypu MOBITPS,
onopy 1 IIBUAKOCTI pPyXy Ha I1HTEHCUBHICTb
3HOIITYBaHHS JBUTYHIB

3aKOHOMIPHICTh BIUIMBY TEMIIEpAaTypu TOBITPS 1
KoedillieHTa  Omopy  KOYEHHI0O HAa  [HUTOMY]
TpynomicTKicTh [1P

Pesnik JI.I'., Pomamnuc I'.M.

Pesnik JI.I'., AkimoB M.IO.

3axapos H.C.,I'puropsu T.A.

3axapoB H.C.,/loBOHs B.E.  [3aKkOHOMIpPHOCTI  BIUIUBY CE30HHMX YMOB HAQ|
IHTEHCUBHICTh €KCIUTyaTallli aBTOMOOLITIB

3aKOHOMIpPHICTh BIUIMBY TEMIIEpAaTypH MOBITPS Ha
3axapoB H.C.,AnikeeB B.B. pBmiHy BuTpaTH  KapTepHHMX  Ta3iB  JIBUTYHA.
3aKOHOMIPHICTh BIUIMBY YaCTKH MPOOIry aBTOMOOLI]
B 3MMOBMHII 11€p10J] HA PECYPC IBUTYHIB.

Benuka yactuHa aBTOMOOLUTIB 1H/IMBIIyalbHUX BJIACHUKIB B 3UMOBHUH MEPI0J HE
excrutyaryetbes (puc. 1.17), Ogaum 3 GakTopiB, M0 XapaKTEPU3YIOTh THTEHCHUBHICTD

eKCILUTyaTallii aBTOMOOLIIB 1HIMBI1yalbHUX BJIACHUKIB, € CEPEIHbOPIUHUNA MPOOIT.
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Pucynok 1.17 — 3miHa IHTEHCHUBHOCTI €KCILTyaTallli aBTOMOOUIIB MPOTIATOM
POKY
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HII[BOIUI‘-II/I mAaCyMoOK, HGO6X1I[HO B1A3HA4YUTH, 1o CC30HH1 YMOBHU

ICTOTHOBILJIMBAIOTh Ha HAJIMHICTH aBTOMOOUTIB. HaitOiabmn 3HaYMMHUMH (haKTOpaMu

Ce-30HHUX YMOB € TeMIIepaTypa MOBITPs 1 JOPOKHI YMOBH.

BucHoBKku 10 po3aiiy

[IpoBenenuii aHasi3 J03BOJIMB 3pOOMTH HACTYIHI BHCHOBKHM. Ha moTik BiJMOB
aBTOMOO1JTIB BIUIMBA€E BEJIMKA KiJIbKICTh YUHHHUKIB. Y paHillle BUKOHAHUX JTOCIIKEHHIX
BHBYEHO BIUTUB Psiy (PaKkTOpiB HA MapaMeTp MOTOKY BiIMOB aBTOMOO1IIIB. Y TOM ke 4yac
BILJTUB CE30HHUX YMOB JIOCJIIJIPKEHO HEIOCTATHRO.

Jlo Ce30HHUX YMOB BIJIHOCATHCS (HaKTOPU 110, NEPIOJUYHO 3MIHIOIOTHCS
npotarom poky. Lle, mepm 3a Bce, TemmepaTypa noBiTps. KpiM TOro, 3MiHIOIOTHCS
JIOPO’KH1 YMOBH, BOJIOTICTh, COHSIUHA pajiallisi, MBUAKICTb 1 HAIIPSIM BITPY.

Ce3oHHa 3MIHA YMOB €KCIUTyaTallli Beie J0 Bapiallii yucjaa BiJIMOB B OJMHUIIIO

qacy.

BcTaHoBIIEHO 3aKOHOMIPHOCTI BIUIMBY OKpeMHUX (akTOpiB Ha HaJIMHICTb
aBToMOO11iB. 3a nanumu HJIIAT, 3MiHa mpoi3HOi 34aTHOCTI JOPIT BEAE 0 3MIHU YuCia
BIJIMOB XOJIOBOi YAaCTMHHU Ta 3YEIUICHHs. 3HIKCHHS TEMIEPaTypu TMOBITPS BHUKIHKAE
30UJIBIIICHHS TTapaMeTpa MOTOKY BiIMOB aBTOMOOLIIB.

BcranoBiieHi 3aKOHOMIPHOCT1 BIUTMBY TEMIIEpaTypu MOBITPSI HA IHTEHCUBHICTh
3HOITYBaHHS MEXaHI3MIB TPAHCMICIT Ta Ha IHTEHCUBHICTh BUTPATH PECypCy JBUTYHA.

3a pesynbTaTaMM IIUX JOCHIKeHb BU3HAUCHI YMCEIbHI 3HAYCHHs KoedilieHTa
K, nns kopuryBanus HopmatusiB TO 1 peMOHTY aBTOMOOL1B, HaBeneHi B [lonoxeHH1
po TO 1 peMOHT pyXOMOTO CKJIa/ly aBTOMOO1JILHOTO TPAHCIIOPTY.

BcraHoBiieHI 3aKOHOMIPHOCTI BIUIMBY CE€30HHHUX 3MIH YMOB Ta IHTEHCHBHOCTI
eKCIUTyaTallii Ha TPyAOMICTKICTh TOTOYHOTO PEMOHTY aBTOMOOUIIB 1 peCypc ABUTYHIB.

BB Temmeparypu TOBITPS Ha MapaMeTp MOTOKY BiJIMOB aBTOMOOLTIB i
JESAKUX iX €JIEMEHTIB BCTAHOBJICHO B PAJl JOCIIKEHb. BIAMOBIAHO MPOTITOM POKY
3MIHIOETHCSI YMCJIO BIAMOB. BUSABIEHO Tak 3BaHa «CE€30HHA XBWIA» BIAMOB. Y TOH Ke
yac HE PO3KpUTHM MexaHi3M ii ¢opmyBaHHS. He BUSBIEHI 3aKOHOMIPHOCTI BIUIUBY
KOMILJIEKCY YMHHHUKIB, TUX 110 3MIHIOIOTHCSI CE30HHO, Ha MapamMeTp MOTOKy BiaMoB. He

po3po0eHa METOIWKA OIlIHKM 3HAYyIIOCTI CE30HHWX 3MIH YMOB eKCIUTyaTallii Ta
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napaMeTp NmoToKy BigMmoB. [IP Mo)kHa ysBUTH SIK CHCTEMY MacoOBOTO OOCIyrOBYBaHHS

(CMO). Ilpu upoMy noTik BiAMOB - BXiiHUH oTik CMO.

[Ipu pospaxyHKax BXiIHOTO TOTOKY 1 BH3HaueHHI uwnciaa mnoctiB [P
BUKOPUCTOBYIOTHCS JIBA MIXO/IH - IETEPMIHOBAHUMN 1 CTOXaCTUYHUM.

[Ipu nerepmMiHOBaHOMY PO3paxXyHKH BUKOHYIOTHCS Ha OCHOBI CEpEHIX 3HAYEHB
OCHOBHUX (aKTOpiB, M0 BIUIMBaIOTh. [lpu 1pomy it 3abe3nedeHHsl JOCTaTHBOI
npoayKTuBHOCTI 30HH [IP 6a30Be 4MCIIO MOCTIB KOPUTYETHCS 3a JOMOMOTOIO MEBHUX
koe(irieHTiB, 30kpeMa, HECTAI[IOHAPHICTh OTOKY BiJIMOB BPaXxOBYEThCS KOE(DIlIEHTOM
HEPIBHOMIPHOCTI HAJIXO/JKEHHsS aBTOMOOLIIB B 30HY [IP. ¥V BimoMux meTtogukax wneu
KOe(DIIIEHT 3B'SI3YETHCS TUIBKK 3 PO3MIPOM MapKy aBTOMOOLIIB, aje HE BPaXOBYE

CE30HHY HEPIBHOMIPHICTb.

CroxacTMUHMIA TIAX1A JO3BOJISIE OUIBII TOYHO BpaxyBaTH BHUMAJAKOBICTH
IpOLIECIB BUHUKHEHHS BIAMOB. 3a3BUYail 0OpH TaKOMY HIAXOAl TOTIK BIIMOB
PO3IIIAAAEThCA K CTalllOHAPHUH, 1110 CIIPOIIY€E MOJIETIOBAHHS.

TakuM 4YWHOM, MPOBEAEHUN aHami3 J03BOJUB C(OPMYIIIOBATH HACTYIIHI
3aBJIaHHs HAIIUX JOCTiIKEHb:

» BCTAQHOBHWTH 3aKOHOMIPHICTH ()OpMyBaHHS TIOTOKY BiIMOB aBTOMOOWIIB 3
ypaxyBaHHSM BIUIMBY CE€30HHO1 Bapiallli IHTECHCUBHOCTI Ta yMOB €KCIUTyaTallii;

» BUSBHUTHU CE30HHI (haKTOpH, 110 BIUIMBAIOTH HA MOTIK BiAMOB aBTOMOOLIIB 11X
CJIEMCHTIB;

» BCTAQHOBHWTH 3aKOHOMIPHOCTI BIUIMBY IIUX (aKTOpiB Ha TIOTIK BiAMOB
aBTOMOOWITIB 1 pO3pOOUTH MaTEMaTUYHI MOJIEI1 JIJIsI X OIHUCY;

» PO3pOOUTH METOAWMKY MPAKTHYHOTO BHKOPUCTAHHS OTPUMAHUX PE3yJIbTaTiB

1 OIIIHUTH X e(PEKTUBHICTD.
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PO31T 2
TEOPETHYHI JOCJIPKEHHSA

2.1 3arajJnbHa MeTOIHKA JOCTiIKEeHb

BiamoBimHo 10 mocTtaBieHOi B poOOTI MeTi HEOOXITHO BCTAaHOBUTH
3aKOHOMIPHOCTI (POPMYBaHHS TMOTOKY BHMOI Ha TOTOYHHUUA PEMOHT aBTOMOOLTIB 3
ypaxyBaHHSIM BIUTMBY CE30HHOI Bapiallii IHTCHCUBHOCTI Ta YMOB €KCILTyaTarlii.

Ak o0'ekT pochiKeHb oOpaHuil mpouec (GOpMyBaHHS MOTOKY BHMOI Ha
NOTOYHUH PEMOHT AaBTOMOOLIIB 3 ypaxyBaHHSM BIUIMBY CE30HHOI Bapiallil
IHTGHCUBHOCTI Ta YMOB eKCIUTyaTallii, a MpeaMera JOCTiKEHb -3aKOHOMIPHOCTI
BIUIUBY TEMIIEpaTypy TOBITPs, Koe(dillieHTa OMopy KOYEHHIO 1 I1HTEHCUBHOCTI
eKCIUTyaTalliina rnotik BigMoB aBToMo011iB KamA3, KpA3 1 Ypain.

JJist BUBHaUeHHS 3aBJaHb JOCIIHKEHb MPOBEJICHO aHalli3 JIITEPAaTypHUX JHKEpeT.
VY3aragpHEHHS OTPMMAHHMX BIJOMOCTEH JO3BONHIIO CHOPMYITIOBATH  3aBIAaHHS
JTOCITIIKEHb.

JUist BUpIIIEHHS IUX 3aBAaHb IMPOBEACHI TEOPETHYHI Ta EKCIEPUMEHTANIbHI
nociimkenns (puc. 2.1).

MeTo0J0TIYHOI0 OCHOBOIO TEOPETUYHHUX JOCHIKEHb OOpaHUil CHUCTEMHHMA
nigxia. ToMy Ha mepimioMy erari CKIAJaeThCsl CXeMa CHCTEMH, 10 BUBYAETHCH,
BCTAHOBJIIOETHCS 11 BXia 1 BuUxif. Jlami cucrema CTPYKTYpYeThCs, TOOTO BU3HAYAKOThCS
€JIEMEHTH, 10 BXOATh B Hel. [10TiM BU3HAYAIOTHCS B3aEMO3B'AI3KU MK €JIEMEHTaAMU.

HaiiBaxmuBimmii etan CkjaagaHHS CXEMH CHUCTEMHM - Bi0ip YMHHMKIB, K1
BIJTUBAIOTh HA IapaMeTp TOTOKY BiAMOB. JIJIS MBOTO TOMEPEIHBO CKIIATAETHCS
BUXITHUN TIEPETIK CE30HHMX YWHHUKIB. [lOTIM BOHM OIlIHIOIOTBCA 3a CTYINEHEM
Ce30HHOI Bapiaiii. Jlaii OIIHIOIOTHCS KOPEJISIIiAHI 3B'I3KA M1 HUMU 1 BIIOUPAIOTHCS
HE3aJIeHKHI.

AHaNOTIYHO OIIHIOE 3HAYUMICTh CE30HHHUX 3MIiH TOTOKY BiJIMOB IO €JIE€MEHTaX

aBTOMOOLITIB.

Jlist po3poOKKM MoOjiesieil BIUIMBY CE30HHUX (PaKTOpiB Ha MapaMeTp MOTOKY

B1JIMOB BUKOPHUCTOBYETHCS eMIIpUYHUM miaxija. CrodyaTky po3poOIsiEThCS TinoTe3a Mmpo
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BUJ MOJEIl, IIOTIM Ha OCHOB1 EKCICPUMEHTY IIE€PEBIPSIETbCA 11 aACKBAaTHICTH 1

BU3HAYAIOThCS YMCEIIbHI 3HaUeHHsI 11 mapaMeTpiB.
Ha ocHOBI oTpuMaHUX MOJENEH PO3pOOSIIETHCS METOAMKA PO3PaXyHKY IMOCTIB

MOTOYHOTO PEMOHTY 3 YypaxyBaHHAM CE30HHOI Bapialii 1HTEHCHMBHOCTI Ta YMOB

eKCIUTyaTallii.
Mema
\
AH/I3 CImarHL) mumaHHs
\
Ja0a4 JoC/IOXEHHS
\ \

BrimaHob/1ieHHS 3aKOHOMIPHOCTTIEL /lepebipka ainomesu npo Gk
@apr/barrs nomoka Biomob CEI0HHUX @arimapil
abmoroomt 3 Gpaxybarrisr ‘

CeI0HHO! Bapiaul! IHmeHCLUOHoCTI [Tepebipka zinomesu npo Emb

u ycab excrnyamays/ BuogpL Mamemam/+Hol Modesy
\ \
[ lornepedks auiHka CimLieHs? BUZHAYEHHS YICETBHLX FHAHCHE
Briiby cesomHLx gakimomb 1apaMeTG MamemMamL/9HUX
Ha nomik Giormob abrmorool b MOJE/1eL]

1 1
\
Memoduka Kopeximi/iarHs 9Uc/a
1ocimil NomoYHo20 PEMOHITIL
abrmoroonit 3 GpaxybarHsr
IMIHL CEIOHHUX LYMOG ma
IHITIEHCLGHOCTTI EKCTILIAmaLl!

1
OuyiHka egerimubHoci
BUKgEUCITIGHHS PEILILITIATID
aoC/IOXEHE

Pucynox 2.1 — Cxema 3araibHOi METOJUKH JOCIIKEHb

2.2 KoHuenrtyaJjibHa Mojies b ¢GopMyBaHHs IOTOKY BiIMOB aBTOMOOLIIB
[IpoBoasiun aHami3 craHy MUTaHHSA, MU C(OPMYIIOBAIM BHU3HAYEHHS IOTOKY

BIIMOB SIK TIOCIIJOBHICTH BIAMOB, IO BIiJOYBAaIOTHCA OJMH 3a IHIIAM B SKICh
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MOMCHTHU Yacy. 3 orisiay Ha TC, IO Ha MOMCHTH AJOCATHCHHA T'paHWUYHHUX CTaH1B

enemeHTamu TexHiuHO1 cuctemu (TC) BiuBae psa GpakTopiB, mo3HaYUMO (GOpMYBaHHS
MOTOKY B1IMOB B TaKu# Crocio.

®opMyBaHHS MOTOKY BIIMOB - 1€ CYKYITHICTh MpPOIECIB 3MiHH (DAKTOPIB, IO
BU3HAYAIOTh IHTEHCHUBHOCTI JIOCSTHEHHS TpPAaHUYHUX CTaHIB eneMeHTamMu 13 1
0OyMOBIIIOIOTH Bapiallito MPOMIXkKIB Yacy MK CyCIIHIMH B1IMOBaMH.

Jns toro mo0 BCTAHOBUTH 3aKOHOMIPHICTH ()OpMyBaHHS MOTOKY BiJIMOB,
HEO0OX1THO BUKOPUCTOBYBAaTH CHUCTEMHMM MiJaXi7. BiamoBiHO 10 HHOTO peaizyroThCs
HACTYIIHI eTamu JOCTiKeHb [26]:

- BU3HAYAETbCA KpUTEPi e(peKTUBHOCTI (YHKIIOHYBAaHHA JOCIIAKYBaHOI
CHCTEMU;

- CHCTEMAa CTPYKTYPY€EThCs, TOOTO PO30MBAETHCS HA €JIEMEHTH;

- OCIIKYIOThCSI 3aKOHOMIPHOCTI B3a€EMO/IIi €JIEMEHTIB;

- PO3POOISETHCS MOJIENb CUCTEMU;

- pO3pOOIISIFOTHCS METOAM MPAKTUYHOTO BUKOPUCTAHHS OTPUMAHUX PE3YJIbTaTIB.

B 3anexHocTi BiJ TMOCTaBJICHHX Tiepes MIANPUEMCTBOM 3aBjJaHb IIHOBA
byHKIIisI MOKe OyTH BU3HauYeHa MO-pi3HOMY. B oyHOMY BHUMaAKy 11€ MiHIMYM BUTpaT Ha
eKCIUTyaTaIlito, B 1HIIOMY - MakKCUMyM TpHOYTKY. ['0J0BHE 3aBIaHHS TEXHOJIOTIYHOTO
TPAHCTIOPTY - BUKOHYBATU NIEBHUH OOCST TPaHCMOPTHOI poOOTH B 33JaHOMY YaCOBOMY
iHTEepBajl. Y 3arajbHOMY BHUMAQJAKy B SIKOCTI KpUTEpit0 (YHKIIOHYBAaHHS MOXHA
BUOpaTH MIHIMYM BHUTpAT Ha €KCIUTyaTalilo pyxoMoro ckiaay. [Ipu mpoMmy migpoBa

GyHKILISE Ma€ BUTTIS;

Cy —min

Ilpu amamizi xommoHeHT, ckiaagoBux Cy, MOXHA BHMIIIMTH CKIAIOBI, SKi
3ayexaTh BiJl Tporecy (hopMyBaHHS MOTOKY BiaMOB. Ilepmr 3a Bce 1ie BUTpatH, sIKi
BU3HAYAIOTHCS BHUTpPATaMHU Ha TMOTOYHHUM PEeMOHT aBToMoOuIiB. Kpim TOro, dactuna
BUTpAT TIOB's3aHa 3 JIOCTaBKOI, 30€piraHHsAM, MiITPUMAHHSIM IOTOYHOTO CTaHy 1
3amacy 3amacHUX dYacThH. HeoOXigHo 1€ BIA3HAYUTH BUTPATH, TMOB'A3aHl 3

BUKOPHUCTAaHHSAM O0OOPOTHMX KOIIITIB, BKJIaJICH] B 30€pexkKeH1 3amacHu.
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JIns TEXHOJIOTIYHOTO TPAHCHOPTY HA MEPIIMM IUIAH BUXOAWTH HE 3HUKCHHS

co01BapTOCTI BUKOPUCTAHHS aBTOMOOLIIB, a iX 6e3nepebiitHa poOoTa, Tak sSIK BTpaTH Bij
IPOCTOIB OOCIyrOByBaHHSI OCHOBHOTO BHUPOOHMIITBA 4epe3 BIJCYTHICTh TPAHCIOPTY
HE3pIBHSHHO BHIIE. Y IIbOMY BHIIAAKy KpUTEpiil (PyHKIIOHYBaHHS JOCIHIIKYBaHOI
CHUCTEMH IIOJIAra€ B 3a0e3leueHH] HaAIMHOCTI aBTOMOOLIIB TaKMM 4YHMHOM, 0O
3abe3neuntu Oe3mnepeliiHy PoOOTYy PyXOMOTO CKJIaay 1 OCHOBHOTO BHPOOHMIITBA.
TeopernyHo B 1bOMY IUJIaHI CTOBIJICOTKOBA TapaHTId HEAOCSIKHA, aje MOXHa
3a0€3MeUnTH 3aJ]aHy JOIMYCTUMY UMOBIPHICTH 0€3B1IMOBHOT po0OTH RO.

ABTOMOOUTI MarOTh psAJ BIACTUBOCTEH, pIBEHb peai3alii SKUX 1CTOTHO
3aleXUTh B YMOB ekcruryaTamii. OTke, po3riisiiaTd aBTOMOOLIb 1032 3B'SI3KOM 3
YMOBAMM €KCIUTyaTalli He Mae ceHcy. ToMy BHUIUIMMO BCEpPEAMHI TPAaHCIOPTHOL
cuctemu nigcuctemy "ABromoOuTl - yMoBH ekcruryaTtauii” (A-YE).

Sk 3a3HavaeTbes B [28], npu PYHKIIOHYBaHHI 3a3HAUYEHOT MIJICUCTEMHU BUHUKAE
peakuis R, crnpsMoBaHa B mpOTUIIEKHY CTOpOHY (puc. 2.2). i edpexTuBHOI poboTH
TPAHCIOPTHOI CHCTEMH HEOOXIJTHO KOMIIEHCYBATH L0 PEaKLiio, TOOTO BIJHOBIIOBATH
nigcucremy A-YE.

[Ipu BimCyTHOCTI KOMIEHcallii ab0 HEOCTaTHLOMY 1i PiBHI CUCTEMa PErpecye i
nepexoanuTh B CTaH BiAMOBU. [lpum HaaMipHOMY BITHOBJIEHHI 3pOCTAlOTh BUTpATH 1

30UTBIITY€ETHCS COOIBAPTICTH POOOTH CIICIiAIbBHUX aBTOMOOLITIB.

Yac
|
Lucmera "Abmoronie - yrobu | Peakuyis _ Kormencywa
excriamal” cucimemt/ as
|
[ paHCIogpImHa 3aa49a

Pucynox 2.2 — Ilincucrema "ABTOMOO11i-yMOBHU €KCILTyaTaIlli" B TpPaHCTIOPTHIN

cucremi

st Toro mo0 KOMITEHCyroua Jisi BIATMOBiIajda peakilii CUCTeMU, HEOOXITHO

3HATH 3aKOHOMIPHICTb ii 3MiHH B 4aci 7.

R =f(T)
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IcHyroul Meroam po3paxyHKy 1 HOPMAaTHMBHI JOKYMEHTHM HE JO3BOJIAIOTH

BCTAHOBUTH 1[I0 3aKOHOMIPHICTh 3 JJOCTATHBOIO TOUHICTIO, TaK SIK MJIaHYBaHHS NOTPEOU
B IIOCTax MOTOYHOTO PEMOHTY 3a3BHYai MOB'SI3yETHCSI HE 3 YaCOM, a 3 HaIlPaI[IOBAaHHSIM.
[Ipu mepexomi [0 KajJeHIAPHOTO IUTAHYBAaHHS 3a3BUYail MPUHAMAETHCA, IO
dL/dT=const.

barato ¢axiBmiB 1 JOCHIAHUKA B CBOIX BHCIJIOBIIIOBAHHSIX OTOTOXHIOIOTH
MOHATTS dYacy 1 HampamioBaHHSA, [0 TOB'S3aHO 3 HASBHICTIO Y HHUX 3arajbHUX
BJIACTUBOCTEH (HEIOBTOPIOBAHICTh 1 HE3BOPOTHICTH). Y TOM K€ Yac HE BCl BIACTUBOCTI
30iratotbest.  Tak, [ yacy XapakTepHi Oe3nepepBHICTb, HEOOMEXKEHICTh 1
00'€KTUBHICTD, a HAIIPALFOBAaHHS HE MA€ ITUX BIACTUBOCTEH.

AmHaJti3 BIIaCTUBOCTEH Yacy 1 HampaIroBaHHs Mokasye, mo ymoBa dL/dT = const
B NIPUHIUII HeMOxJBa, T00To dL/AT = var. Otke, 3aKOHOMIPHOCTI 3MiHH TTOKa3HHKIB
SAKOCTI Ta TPYMHOBOI MOBEAIHKM aBTOMOOUIIB 3a 4acOM ICTOTHO BIJIPI3HSIOTHCA BiJ
3aKOHOMIPHOCTEHN 3MIHU LUX MMOKA3HUKIB 3 HAIPAI[IOBaHHS, TPUUYOMY TUM OUIbIIE, YUM
cUJIbHIIIE 3MIHIOOTECA L, | X 10 7.

3aKOHOMIPHOCTI 3MIHU TOTOKIB TMOJiH 32 YaCOM BIIHOCSATHCA 32 KIacUDiKaIli€ro
3axapoa H.C. [27] mo 3akoHOMipHOCTEWH 6-ro THmy. Y iX 4YHCIO BXOIWUTH 1
3aKOHOMIPHICTH (POPMYBaHHS IMOTOKY B1JIMOB aBTOMOO1TIB.

JIist  MOjenroBaHHS 3aKOHOMIPHOCTI (OpMyBaHHS TIOTOKY BiIMOB MOXHA
BUKOPUCTOBYBaTH J1Ba migxomu. I[lpu mepmomy cucrema «Yuciao BIIMOB - dYacy
CTPYKTYpPYEThCS, TIOTIM Ha OCHOBI JIOKQJIbHUX MOJEJEH B3a€EMOJIl €JIEMEHTIB
KOMITOHYETBCSI MOJIeTTh CHUCTeMU B IijioMy. Monens Moxe OyTH MpeicTaBieHa B
aHAJITUYHOMY BUIJIAI a0o0 sK iMmiTamiiHa. [Ipu npyroMmy miaxoji 3a3HadyeHa cHCTeMa
HE PO30MBAETLCSA HA CIIEMCHTH, a TMPEACTABISAETHCSA Y BHUIVISAAI «YOPHOTO SIIHKa». B
SKOCT1 BXIJTHOTO MapaMeTpa BUKOPUCTOBYETHCA Yac, a BUXIAHOTO - YHCIO BiJMOBA.

[ToTim BX1A 1 BUX1]1 3B'I3YIOTHCS EMIIIPUYHUMHU MOJICIISIMU.

Jlo HeIoMIKIB JIPyroro MiIX0ay BIJHOCHUTHCS By3bKa 00JIACTh BUKOPHCTAHHS,
TOOTO HEMOKJIMBICTh MOLIMPEHHS 3HAYEHb MapaMeTpiB MOJENEH 32 paMKU TUX YMOB,
JUIS SIKWX BOHM Hanexartb. [lepeBaxkaroumii 1 iHPOpMATUBHUI NEpUIUN MAX1A, IO
JI03BOJISI€ OTPUMATHU PE3YJIbTAT B MIHJIMBUX YMOBaX.

3aKOHOMIPHOCTI 3MIHM HAampallOBaHHA 1 YMOB €KCIUTyaTamii 3a YacoMm
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CKJIAJA0ThCA 3 TPEHJIOBUX, MTEPIOIUYHUX 1 BUMIAJKOBUX KOMIOHEHT [22]. BpaxoByroun

=f(LT)
(V)

Mo>Ha TPUITYCTUTU HASBHICTh BIJMOBIIHUX KOMIIOHEHT B 3aKOHOMIPHOCTI
dbopMyBaHHS TOTOKY BIAMOB. BiamoBigHo 10 KoHieniii (opMyBaHHS SIKOCTI
aBTOMOOWTIB B Tporieci ekcruryatailii [31], B 3araqpHOMY BHTJISIAI MOKA3HUK SIKOCTI
BKJIIOUYA€E TPHU CKJIAJIOBUX: MOCTIMHY (200 TpeH0BY) Y, epiogudHy Y1 1 BUIAAKOBY Yp.
KoxHa 31 cKJ1aIoBUX 3MIHIOETHCS 32 YACOM BIJITOBIIHO JI0 TIEBHUX 3aKOHOMIPHOCTEH.

AHaJOTIYHO MOXHA YSBUTH KOHIIENTYallbHY MOJEIb (OPMYBAaHHS ITOTOKY

BiIMOB (puc. 2.3).

Yac

!

SrMobu excriyamadli IHmeHCUBHICITIE EKCTVILamalyl/ Harpauywbarirs

!

[ laparermp nomokt) Giorob

!

[lormikty Biomob

Pucynok 2.3 — Cxema ¢popmyBaHHS MOTOKY BiITMOB

Toni moTiK BiIMOB MOKHA MPEJCTABUTH B HACTYITHOMY BUTJISAII:
Q=0c+07+Qp
ne ¢ - nocriiina xomnonenta; {r- nepiognuna komnonenra; {dp — BUMagKOBa
KOMITOHEHTA.
MoxHa 3p0OMTH BUCHOBOK, 1110 ISl pO3POOKH MOJIEN JOCIIKYBAHOI CUCTEMU
B LIVIOMY HEOOX1JTHO OTPUMATH MOJEJ1 HACTYITHUX 3aKOHOMIPHOCTEH:

* 3MIHM YMOB €KCILUTyaTallii 3a 4acom;

* 3MIHM IHTEHCHUBHOCTI €KCIUTyaTallii aBTOMOOUIIB 32 4acOM;
* 301LIBIICHHS] HANIPALFOBAHHS B Yacl;

* BIUIMBY HalpallOBAHHA Ha MapaMeTp MOTOKY B1JIMOB;

* BIUIMBY YMOB €KCIUTyaTalli Ha mapamMeTp NOTOKY BIIMOB;

* 3MIHHU MTOTOKY BIJIMOB 3a 4acCOM.
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I[am B TCOPCTHUYHHUX HOOCIIHKCHHAX BHUCYBAIOTLCSA TIIIOTC3W IIPO BHA

MaTeMaTUYHUX MoJeNied IMX 3akoHOMipHOcTeil. I[lepeBipka rimoTre3 Ha OCHOBI

eKCIIEPUMEHTY MPOBOJUTHCS B pO3ALIL 3.

2.3 MaTtemMaTu4Hi MojeJi 3aKOHOMipHOCTeii 3MiHM YMOB eKcIulyaTanii 3a
Jacom

Bynp moka3zHUK, SKWH 3MIHIOETBCS B dYaci, SBJSIE COOOK0 AMHAMIYHUHN PsI.
BianoBigHo 10 Teopii psaiB AUHAMIKA KOXKEH TaKWW MOKA3HUK CKJIAIAETHCS 3 TPhOX
CKJIQJIOBUX - IOCTIHHOI (TpeHaoBoi) X, mepioawuHoi X,, 1 BUIAJIKOBOI X,. OTxe, B

34araJIbHOMY BI/II’JUIIIiZ

X=X, + X, +X,

[TocTiiiHa ckiaaoBa MOB'A3aHa 3 TOBFOTPUBAIIMMHU 3MIHAMH YMOB €KCILTyaTallii,
nepioJInyHa - 3 CE30HHMMH, a BHIIAJIKOBA - 3 CTOXATHUYHICTIO MPOLECY 3MIHU YMOB
eKCILTyaTalrii.

[Ticns 3amiHu MEpPIOAMYHOI CKJIAJOBOI TapMOHIMHOI MOJEIUII0 OTPUMAEMO
[29]:

g
X, =X+ Z X, cos(m(kT, — T,.)) + X,
k=1
ne ke_ HOMED TapMOHIKHU; g — KUTBKICTh TAPMOHIK; Z‘Ezl - aMIUTITy1a KoJuBaHb K-1
rapMoHiku; M — iarepsan mix I; i T;41B rpanycax; To; — mouarkoBa asza KOJIMBaHbL B
rpagycax.

[TocTilina cki1agoBa JOPIBHIOE CEPEAHBOMY 3HAUCHHIO X 3a IUKJI, HAPUKIIA,3a
pIK, AKIIO UMKJI 3MiHU (hakTopa YMOB g%cnnyaTaui'i JOPIBHIOE POKY. PIlyHUN LUK
XapakTepHUM 111 KIIMaTUYHUX YMOB  eKCIUTyaTanii. BumagkoBa ckiagoBa
pO3MOJiIeHa MO MEBHUM 3aKOHOM 3 MaTeMaTHMYHUM OYIKyBaHHSM, PIBHUM HYIIO, 1
CepeaHIM KBaJpaTUYHUM B1IXUJICHHSIM.

Ceszonnnii (hakTop - Takuii (hakTOp, MEPioUIHA KOMITOHEHTA X, SIKOTO 1CTOTHO

3MIHIOETHCS B Yaci. 3 OCTAaHHBOT MOJEJI OTPUMAEMO
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X = Z X, cos(m(kT, — T;,))
k=1

BucHoBkM 10 po3ainy
Takum 4yuHOM, B pe3yabTaTi BUKOHAHWX TEOPETHYHHMX JOCITIPKEHb BHCYHYTI
rinoTe3d Mpo BHUA MaTEeMAaTHYHUX MOJENIed OCHOBHHMX 3aKOHOMIPHOCTEH Mpolecy
dbopMyBaHHs MOTOKY BiIMOB. P0o3po0JieH1 TinmoTe3u mpo BHJ MaTeMaTUYHUX MoJieei

HEOOX1/THO TIePEBIPUTH HA OCHOBI EKCIIEPUMEHTY.
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PO3/1T 3

METO/IUKA TA PE3YJIBTATHU JOCJIIKEHHA

3.1 Mera i 3aB1aHHSI eKCIIEPUMEHTAJIbHHUX J0CTi/IXKeHb

Meta eKcnepuMEHTANbHUX JOCHDKEHb - TIEPeBIpUTH  po3poOsieHI B
aHAJITUYHUX JOCIIPKEHHSAX TIMOTE3W MPO 3HAYYIll CE30HHI (aKTOpH, MPO BHUTIISA
MaTeMaTUYHUX MOJIeNei, a TaKoX BU3HAYUTH YMCEJIbHI 3HAYCHHS Ha3BaHUX B HHX
napaMmeTpiB. B mporieci ekcriepuMeHTIB BUPIIIYBAIUCS HACTYTIHI 3aBJIaHHS.

1. IlepeBipuTu TINOTE3y MPO 3HAUYUMICTH CE30HHUX 3MiH (PAaKTOPIiB YMOB
eKCILTyaTalii.

2. IlepeBiput TimoOTE3y MPO 3HAUYIIICTh KOPENALIMHUX 3B'A3KIB  MIX
CE30HHUMHU (DaKTOPaAMHU.

3. ITlepeBipuTH TimoTE3y MPO BUTJSAI MaTeMAaTHYHOI MOJCHTI CE30HHUX 3MiH
IHTEHCUBHOCTI €KCIUTyaTallii aBTOMOOUTIB 1 BH3HAYUTH 4YHCEJIbHI 3HAYCHHS i
napameTpiB.

4. IlepeBipuTu TINOTE3y NPO BHUA MaTEMaTUYHUX MOJENEH CE30HHUX 3MiH
(bakTopiB 1 BU3HAYUTH YUCEIbHI 3HAUCHHS iX MTapaMeTpiB.

5. IlepeBiputu TinoTe3y ONpoO BUIJISLI MAaTEMAaTUYHOI MOJIEINI BIUIUBY CE30HHUX
(dakTopiB yMOB €KCIUTyaTalli Ha @apaMeTp MOTOKY BIJIMOB aBTOMOOLIS 1 HOro

€JIEMEHTIB.

3.2 MeToauKa NpoBeIeHHsI eKCIEePUMEHTAJbHUX T0C/Ti/IKeHb

3.2.1 3arajibHA MeTOAUKA eKCIIEPUMEHTAIbLHUX JTI0CTi/IKeHb

ExcriepruMeHT pOBOIUTHCS B TPH €TAITH.

Ha mepumiomy 30MparOThCs CTAaTUCTUYHI JaHi Tpo (PaKTUYHI 3HAYCHHS
TEeMIIepaTypH MOBITPs, KOS(IIIEHTI OMOPY KOUYCHHIO, KUTBKICTh AHIB 3 OMAalaMH 1 THIIMX
YUHHHKIB.

Ha npyromy etami mpoBoauThCs 30ip JaHUX MPO IHTEHCHUBHICTh €KCIUTyaTarlii

aBTOMOO1LTIB.

Ha tperbomy erami 30uparoThCs 1aHi PO BIIMOBH aBTOMOO1IIB B €KCILTyaTallii.

MGTOI[I/IKa CKCIICPUMCHTAJIbHUX I[OCJ'IiI[)KeHB BKJIFO4aAc:
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- IIJJAHYBaHHS €KCIIEPUMEHTY;

- 30ip maHux npo ¢akTU4HI 3HaUeHHs (HaKTOPIB;

- 30ip gaHuX npo (HakTUIHY IHTCHCUBHICTh €KCILTyaTallii aBTOMOO1IIB;

- 30ip JaHWX PO KUIBKICTh BIIMOB aBTOMOOLIIB 1 iX €JIEMEHTIB 11O MICSIISIX;
- 00pOOKY pe3yJIbTaTiB EKCIIEPUMEHTY;

- aHaJi3 pe3yJbTaTiB €eKCIICPUMEHTIB.

3.2.2 IlianyBaHHsI eKClIEPUMEHTY
[lin mnaHyBaHHSIM €KCIIEPUMEHTY pO3YMIEThCA CKIAJAaHHS MAaTPUIll IUIaHy
EKCIIEPUMEHTY, BU3HAUEHHS HEOOX1THOTO YKClia JaHUX B KOKHIM TOYII MaTpHUIll TUIaHY.
3aBgaHHs, SKI BHUPIIIYIOTBCA  Mependavyaid  IMMACUBHUN  €KCIIEPUMEHT.
[InanyBaHHS €KCIIEPUMEHTY MOJIATAI0 Y BU3HAYEHHI YKclia HEOOX1THUX BUMIPIOBAHb.
[Ipu HOpMaTbHOMY PO3MOALI1 YUCIIO pealli3alliii po3paxoByeThCs 3a (OPMYJIIO0
[45, c. 28]:
vi+t2
A2

Je - 1 Koe]illeHT Bapialii BUMIPIOBaJIbHOI BeTUYMHH; T, - ctaTuctuka Cr'roieHTa,

n =

SKa 3aJICKUTH B1J] AIMOBIPHOCTI Q; A - BimHOCHA moxuOKa.

Bubipka BBaXkamacs pe3yabTaTHBHOI, AKIIO Tpu BigHocHii moxwu6Omi 0,10 i

rmoBipHocTi 0,90 yncio BUMiproBaHb OyJIO HE MEHIIIE PO3PaXyHKOBOTO 3HAYEHHS N.

VY pa3si, Koau nonepeAaHid aHami3 MOKa3yBaB, IO PO3MOILT AyXKeE BIAPI3HAETbCA
BT HOPMaJIbHOTO, TO BIJHOCHAa TOMUJKA pPO3paxoByBajacsi 3 BHUKOPUCTAHHSIM
IMOBIpHiICHOTO KanbKyJsiTopa nporpamu «KREGRESS 2.5y micns BuOopy BiJiOBITHOTO

3aKOHY PO3MOILTY.

Sxuo BoHa mpu WMoBipHOCTI 0,90 He nepeBuiryBana noxudka 0,10, To Bubipka
TaKOX BBAXKAJACs PENpPE3CHTATUBHOIO.

3MiHa TeMrepaTypu MOBITPs, IHTEHCUBHOCTI €KCIuTyaTalli, KoedilieHTa onopy
KOYEHHIO, YacTKa JIHIB 3 OMaJaMH 1 1HIIMX YMHHHUKIB MPOCTEKYBAIOCA MO CEPEAHIM
MICSYHUM 3HAUEHHSIM.

[Inan ekcnepuMeHTy npejcTaBieHUd Huxue B Tabn. 3.1. Ilpu npomy oOcsru

BUOIPOK B KOXKHIM TOYIll TUIaHY BU3HAYAJIMCS BUXOJMYM 3 J0BipUoro moxubkoro 0,10 i
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noBipuoi iMoBipHOCTI 0,90 3a BUKIaI€HOIO METOAUKOIO.

Ta6mug 3.1 — [1nan ekcnepuMeHTy

: [HTEHCUBHICTD
Howmep miany Yac, micsup
eKCILTyaTailii, KM/ ToJ
1 CiueHp PP PP Pr—.
2 HIOTHﬁ IEIJEEEJIEEJ ---Ezﬂ
3 bepesenp la1,132,133, .- 13,
12 ['pyneHb li21,li22, 1123, - lion

3.2.3 Meroauka 300py JAaHUX MNP0 IiHTEHCHMBHICTb eKcCILIyaTamii
aBTOMOOITIB

Jlani mpo IHTEHCHUBHICTh €KCIUTyaTallli OTPMMaHl 13 CTATUCTUYHHUX JIaHUX
aBTOMIANPUEMCTB Y KpaiHHu.

Jlxepena maHuUX - KapTKU OOJIIKY poOOTHM aBTOMOOUIIB, 0a3uW JaHUX 3
pe3ynbTaTaMu OOpPOOKH MIJITXOBUX JIUCTIB.

dopmu BuxigHOI TabMIll 31 300py manux (tadum. 3.2) i 3BemeHoi Tadwuii (TadJ1.

3.3) HaBelIeH1 HUXKYE.

Taomuns 3.2 — Buxiaai gani

. [1poOir 3 )
Mopgens 1 MapkaHomep Jlata MOYaTKYy| ganK exc [Tpo0ir 34
ABTOMOO1JII ABTOMOO1LIS  |eKCIUTyaTallii Y e MICSLb
TTyaTanii
Ciuens 2018
JTroruii 2018

Tabmuns 3.2 — CepenHboMICSUHI TPOOITH (IO aBTOMOO1ISIM KOKHOT MapKH )

Micsiipb CepennpomicssyH1 NpoOiru aBTOMOO1ITIB

3.2.4 MeTtoanka 300py JaHUX MPO ce30HHI (pakTOpHU

Jlxepena iHpopMalii Npu BHU3HAYEHHI 3HA4eHb (AaKTOPIB MPHUBEACHI B TaOI
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3.4.

Tabmuus 3.4 — Jxepena indopmartii mpu 300pi JaHUX PO C€30HHI (pakTOopH

HaiimenyBan-Hs [HaiiMeHyBaHHS . JKepeno OTpHMAaHHS
yB yB [To3na- Po3mip- Z[ p P
(dakTopa MOKa3HUKA . iHdopmarlii mpo
UEeHHS HICTD .
dakTopa BHAUCHHI MOKA3HUKA
1 2 3 4 5
KiriMaTiyHi YUHHUKA
CepeHst MiCsTYHA TEM- https://meteo.gov.ua/
Temmepatypa e t °C P : g
nepaTypa https://www.gismeteo.ua/ua/
KiabKicTh IHIB 3 Oma- N M https://www.meteoprog.ua/ua
ITaMH 3a MiCALb
YacTka nHIB 3 omanaa- .
Onaau A A D - ID=N/Nwmic
MH 3a MICSIIb
CepenHst KUTBKICTB
’ . h MM
OI1a/1iB 32 MiCsAIb https://meteo.gov.ua/
[1IBuaKiCTD CepeTHbOMiCAIHA \/ e https://www.gismeteo.ua/ua/
BITpY [IBUJIKICTh BITPY https://www.meteoprog.ua/ua
BosoricTb CepenHst MicsiaHA B 0%
MOBITPS BITHOCHA BOJIOTICTH
Cepenus MICSYHA|
iHTerpaibHa  TOBEPX- CraTucTU4HI napamerpu
HEBa  LIJIBHICTE  I10- Br/r2 KJIIMAaTHYHUX ~ (PAKTOPIB  JJIA
. [TOKy ~CyMapHOIo CO- TEXHIYHUX iIei.
CoHsiuyHa aji- .
. P fumoro BHITPOMIHIO- http://odeku.edu.ua/wp-
arrist .
BaHHS content/uploads/otsinka-
EHepreTiuHa EKCIO3H- vplyvu-klimatichnih-zmin-
[1is1 IPSIMOTO COHSTYHOTO [E MLx/m?  (close.pdf
BUITPOMIHIOBaHHS
OpO’KHI YMOBH
CraH OPOXK- ..
7P KoedirieHT O110pY| . o
HBOT'O f - 3rigHO MiF0Y0i METOIUKHU
KOYEHHIO
MOKPUTTSA
TpancnopTHi YMOBHU
[IBuaKICTE CepenHs TeXHIYHA . .
A peaH Vt KM/TOJ CTaTUCTHUYHI JaHI
PYXy MIBUJIKICTH PyXYy
[HTEHCHBHICTD Hil BHUH . .
CHC et Cep en Ao6o L KM CtaTHCTHUYHI JaH1
eKCIUTyaTarii  [mpoOir

Jani po (akTUUHI TeMIepaTypyu B MiCTax YKpaiHM OTPHUMaHI 3a KUJIbKa POKIB
Ta 3aHocuiucs B Tabmumi. OnHa Tabauis BmimLye naHi 3a pik. @opma tabiuil HaBeneHa
HIwk4e (Tadm. 3.5).

Ha ocHoBi 310paHux gaHuUX CTBOpeHa 0asza JaHWX MPO TEMIEpaTypy MOBITPS B
dopmari «.xlsy. Kpim TOro, crBopeHa cucrema ympaBiiHHA 0a3or0 maHux. Bona

HaIKCcaHa y BUIJISAI Makpocy ais Microsoft Excel.


https://meteo.gov.ua/
https://www.gismeteo.ua/ua/
http://www.meteoprog.ua/ua
http://www.meteoprog.ua/ua
https://meteo.gov.ua/
https://www.gismeteo.ua/ua/
http://www.meteoprog.ua/ua
http://www.meteoprog.ua/ua
http://odeku.edu.ua/wp-
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Tabmui 3.5 — ®opma Tabauti 1715 300py JaHUX PO TeMIepaTypy HOBITPS

Jai 3HaueHns Temmepatypy, C, MO MicCAIAM

MICSILIS 1 2 3 11 12

1. -9,1 -16,7 -5,9 2,2

2. -10,5 -22,1 -9,7 5,6 -8,7
3. -7,4 -21,7 -9,8 0,7 -5,9
4. -12 -28,7 -6,4 -0,8 -7,6
28. -9,4 -2,4 -5,5 -0,9 -10,1
29. -17,9 -4,3 -5,4 1,2 -9,9
30. -17,9 -2,9 0,5 -9,8
31. -19,4 -0,4 -0,8 -12,6

3.2.5 Metoauka 300py 1aHUX MPO BiIMOBH aBTOMOOIJIIB i iX eJ1leMeHTIB

Jlani mipo BiAMOBHU 30Mpaiucs B BOCBMHU MIAIpHEMCTBaX Ykpainu. OTpuMaHo
JaH1 PO KUTBKICTh BiMOB aBToMOO1TIB 3a 2014... 2019 pokwu.

BigmoBu po3moiieHi 1o arperatam.

JlaH1 Mo BiIMOBax BUMHUCYBAIKCS 3 KypHAITY OOJIKY MOTOYHOTO PEMOHTY, IKUI
3allOBHIOE MaiicTep 30HU MOTOYHOTO PEMOHTY.

Jlist po3paxyHKy napameTpa MOTOKY BiJIMOB MOTpiOeH MpoOir aBTOMOOLIIB 3a
Micsib. JlaHi mpo IHTEHCUBHICTD eKCIuTyaTarllii (mpo mpodiru aBTOMOO1UIIB) OTpUMaH1 y
BT excruryaraii. [Ipobiru aBToMo06111B BupaxoBytoTbes Ha [1K.

Bonu BBOAsITECS B taM'sith 11K mpu 006po0611i nuisixoBux JUCTIB. J{J1s1 oTpruMaHHsS
JAaHUX 10 TIpo0irax maHi BUBOAATHCS HA ekpaH [1K abo apykyroThcst HAaIpUHTEDI.

CepenHiil mapameTp MOTOKY BIIMOB 3a MICSIIb PO3PaXOBYETHCS

NeigMoB
w=——
Lzar

ne NBIAMOE - uncno BigMoB 3a micanp;  L2ar - saransHuil mpo6ir Bcix aBTOMOOiIIB

JTaHOI MapKH.

3.3 MeTtoauka o0po0KH pe3yJibTaTiB eKCNIEPUMEHTAJIbHUX J0CTiIKEHb

3.3.1 MoaeaioBaHHS 3aKOHIB Po3MOIiTy
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I[J'Iﬂ BUPIIICHHA 3aBJaHb CKCIICPUMCHTAJIbHUX AOCIIIKCHb HCO6X1,Z[HO ITPOBCCTHU

CTaTUCTUYHY OOpoOKy BHOIpok. Ha oOCHOBI OTpUMaHHMX pe3yJabTaTiB MOTPIOHO
BCTAHOBUTH EMITIPUYHI 3aKOHU PO3IMOALTY 1 MEPEeBIPUTH TIMOTE3W MPO BHUJA 3aKOHIB
PO3MOILITY.

Oynkiig (iHTEerpaiibHa (QyHKIIA) posnoauty F(X) — MaremaTudHa MOJACHb
3aJIe)KHOCTI MK 3HaYEHHSIMH BapilaTUBHOI O3HAKH 1 BIAMOBIAHUMHU iM HMOBIPHOCTSIMH.
CayXuTh 7151 alpOKCUMAIlT EMITIPUYHUX PO3MOILIIB.

Hudepenmianpbaa ¢GyHKIS (3akoH) posnoauty f(x) — MUIBHICTE (QYHKIIIT
PO3IOILITY.

Jiist mo6yoBU GyHKIIIT po3MoALTy HEOOX1THO:

- OTPUMATH EMIIPUYHUM PO3MOJIII NUISIXOM YIPYINOBaHHS 1 IEPBUHHOT 00pOOKHU
CTaTUCTUYHOI BUOIPKH;

- Ha OCHOBI ampiopHoi 1H(opmarii abo MO BUIISAY TICTOTpaMU BUOpaTH
3aKOH PO3MOALTY;

- po3paxyBaTH MapamMeTpH 3aKOHY PO3IMOLTY;

- TIEPEBIPUTH BIAMOBIIHICTh TEOPETUYHOTO 3aKOHY EMITIPUYHOMY.

JUist OTpUMaHHS €MIIPUYHOTO PO3MOJLTY 3 CTaTUCTUYHOI BUOIPKU 3HAXOMASTH
MIHIMQJIbHE 1 MaKCHUMaJlbHE 3HAYEHHs. TMOTIM BHU3HAYAIOTh YHUCJIO IHTEPBAJiB
ricTorpamMu pos3nofuTy. 3a3Buyail iX 4ucio cTaHoBUTH 5 ... 11. Jlanmi BU3HAYAIOTh MEX1
IHTEpBaIIB 1 YMCJIO BIy4YaHb peaji3alliii BUIIAJKOBOI BEJIWYMHU B KOXKEH IHTEpBAIl.
BinHocHa dactoTa BiydaHb PO3PAaXOBYETHCS SK BIAHOIIECHHS YMCIIA BIYYeHb B JaHUUN
iHTEepBal 110 00csry BUOIpkH. JIJIsi po3paxyHKy eMIIIpUYHOI (PYHKIII PO3MOALTY

BIJIHOCHY YaCTOTY HEOOX1HO PO3AUIUTH HA JOBXHUHY 1HTEPBAIY.

JInst OLIHKM BIAMOBIIHOCTI €MIIPUYHOTO PO3MOAUTY 3aJaHOTO TEOPETUYHOTO

BUKOPUCTOBYEThCST  KpuTepiit I[lipcona, saxkuii po3paxoBYEThCS 3a  HACTYITHOIO

dbopmyiioro:
U PIOREPICT R
5 fl;bf[l'l freu:up i
X“=n .
f'ilj
i=1 Teop
) @ _ .
ne — 3arajlbHe YHCIO CIOCTEPEXKEHD;, Jopn EMIIIPUYHE 3HAYCHHS
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mudepeHmianbHoi  QyHKIIT posmomity B I-My iHTEpBaIi; j‘;{;,jjp — TEOpETHYHE
(po3paxoBaHe 3a 3aKOHOM PO3IOALTY) 3HAUYCHHS AUQEpeHITIaNbHOI (YHKIITpO3MOaAlTy B
i-My inTepBaii; ; — MOBXHMHA iHTEpBAIy.

3Ha4yeHHs X° He MOBMHHO IEPEBUIIYBATH TaOJIMYHE, 3 IEBHOK HMOBIPHICTIO.

Po3paxyHku BukoHyBanucs 3a nporpamoro «REGRESS 2.5».

3.3.2 MeToauka rapMoHiiiHOr0 aHaJIi3y
Jy1st BUpilieHHS 3aBIaHbh €KCTICPUMEHTAIBHUX JTOCHIKEHb BUKOPHUCTOBYBAIACS

rapMoHiliHa MOJIEJb BUJTY:

g
Y, =Y, + Z Ay cos(m(kT; — Ty))
k=1

ne Y, - cepeiHe 3HaUeHHA Y 3a IMKI; k - HOMEP TapMOHIKH; g KUIBKICTh FapMOHIK;
Ay - HamiBaMIUTITY/1a KOJMBAHHS JI0 k- Toi rapMoHiKK; M - iHTepBa1 Mix Tj 1
Ti+1 B rpanycax; Tpy - mouarkosa (asa KOIMBAHHS B IPpajycax.

[TapameTpu Mozeli po3paxoByrOThes 3a popmyiaamu [13, c. 750-751]:

360
m=—;
T

Y, =-3"_Y,

i=1 ti,

by
T, =—
0k =

2 n
G =) (- cos(i-m-T,));
i=1

2 n
b =" > (¥ -sin(k-m-T));
i=1

PiBusHHA xBuiIi Yi; = Ay cns(m(kTi — T ]) HA3MBACTLCIK - 1 TapMOHIKH
BpsAAM 3 aMILIiTy 1010 Ay mouaTkoBOIO (aszoro Ty, i mepiogom 360/K.
JIist  OIIHKH ~ aJeKBaTHOCTI MOJEJNI EKCIIEPUMEHTAJbHUM JIaHUM MOXHA

BUKOPHUCTOBYBATH kpuTepiit dimepa F 1 cepennro noxubky anpokcumariii E.



40
I[Ipy owmiHII AaAEKBAaTHOCTI Takol MOJENl, TMpPH MNPOTHO3YBaHHI 3 11

BUKOPHUCTAHHSAM 1 BU3HAUYCHHI 1HTEPBAJIIB BUHUKAE PsiJl IPOOJIEM, IS MOJ0JIaHHS STKUX
3allpOIIOHOBAHO TAPMOHIMHY MOJelb KOHBEPTYBaTH B JHIHHY LUIAXOM 3aMiHU

3MIHHHX:

g
Y. =Y, +ZA'W: “Zy, Zp = cos(m(kTi — TM))
k=1

[Ticast bOTO MEPETBOPEHHS 3'SIBISIETHCS MOKIIMBICTh BUKOPUCTOBYBATH amapaT
KOpeJSIIMHO-perpeciiHoro aHamizy, 0 1CTOTHO IIOJICTIIYE BHPIIMICHHS 3a3HAYCHHUX
BHUIIIE POOJIEM.

Onucanunii miaxin peanizoBanuii B mporpamax «TIME» 1 «REGRESS 2.5 ».
["apMoHiiiHuii aHani3 3MiH (PaKTOpPiB CE30HHUN MMPOBOJIUBCS B HACTYMIHIN MOCIIIIOBHOCTI
(puc. 3.1):

- CIOYaTKy pe3ylbTaTh eKCIEPUMEHTY MPEICTaBIsUIUCA B TrpadiyHOMY
BUTJISIAL, 1 POBOJIAIIACS TIOTIEPETHS OI[IHKA CTYTEHS 3MIHU (aKTopa;

- TOTIM JJaH1 alPOKCUMYBAJIUCh FAPMOHIMHOI MOAEIIIIO;

- J1aJii OLIIHIOBABCSl BHECOK FAPMOHIK B 3MIHY (haKTOpa;

- TapMOHIKM JIIHEapi30BaHl, IO JO3BOJSUIO OI[IHUTH 3HAYUMICTh KOXKHOI 3
HUX.

3.3.3 MoaesroBaHHs 32 JI0MIOMOI0I0 perpeciiHux Mojesei
[Ipu BupilIeHH] €KCHEPUMEHTANIBHUX JOCIIKEHb BUKOPUCTOBYBABCS arnapar

KOPEJISILIITHO-pErpeciiHoro aHamizy.

[Ipu BcTaHOBIIEHHI BIUIMBY (PAKTOPIB YMOB €KCIUTyaTallli Ha MapaMeTp MOTOKY
BIJIMOB BHOUpAJIOCS pPIBHSHHS perpecii, po3paxoByBaIHMCS WOro TMapameTpu 1
CTAaTUCTUYHI XapaKTEPUCTUKHU 3 BUKOpUCTaHHSIM mnporpamMu «INGRESS.

TicHOTa mapHUX KOPENSIIAHUX 3B'SI3KIB MK (akTopamu 1 (YHKLISIMU BIJITYKY
OIIIHIOBAJIACS 32 BEIMYMHOIO KOS(DIIIEHTIB MAPHOI KOPEJISIIIT I.

3HauUUMICTh KOS(DIIIEHTIB KOPEAIi mepeBipsiacs 3a kpurepieM CThIOJICHTA.

Kopensiiitnuii 38's130Kk BBaKaBCS 3HAYYIIUM, SIKIIIO BUKOHYBAJIOCS YMOBA!

||
t=——=Vn-22zt
Ji—r2 P
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ne tp- Tabmuune 3HadeHHs Kputepis CThIOACHTA IS JOBIpYOi WMOBIPHOCTI
P icrymens BimbHOCTI M — 2. AJIGKBaTHICTh MaTEMaTHYHUX MOJICICH OIliHIOBayacs 3a
kputepiem dimepa 1 cepeaHBOI0 MOXHOKOIO arnpokcumailii. Mojens BBakayacs

aI[eKBgTHOIO, SIKIIO BUKOHYBaiacs ymoBa [45]:

2

Sy
F= = }Fp

2 =
53 =N

ne— aucnepciiine BigHomeHnus ®imepa; Fp - TaObnuuHe 3HAYEHHS KpUTEPis

®imepa 11t 10BipyOi KMOBIPHOCTI P 1 -2 CTYIEHIB CBOOOIH.
1y |
=N
F=_ Z@ 1009%
n Vi
i=1

Mogens BBaXKAETHCS aJCKBATHOIO, SIKIIO CEpPeAHs MOXMOKAa ampoKCHUMAIlill He
nepesutrye 12 ... 15%.

Jam omiHoeThCs BIUIMB (akTopiB Ha (QyHKIIO BiAryky. g 1poro
PO3paxoBYIOThCS KOE(DIIIEHTH enacTUYHOCTI 1 Koedimientn BmumBy. KoediieHT
€JIACTUYHOCTI A TOKa3y€, Ha CKUIbKHA BIJICOTKIB 3MIHUTHCSI 3HAUEHHS PE3YyJbTYHOUOL
O3HAaKM 31 3MIHOIO OJHOrO (Qakropa Ha 1% mnpu (piKCOBaHMX 3HAYCHHSIX I1HIIMX, 1

BU3HAYAETHCS MO0 POPMYIIi:

|

lj=aj?

ne  a; - koedilienT Mojeni npu j-M dakropi; X, ¥ - cepesHi 3HaueHHs -0 (akTopa

1 pe3yJbTYI0YOi O3HAKHU.
BimHocHuil BIUMB j-r0 (hakTopy Ha pe3yiabTYIO4y O3HAKy MPU 3MiHI IBOTO
dakTopa BiI MIHIMyMYy J0 MaKCUMyMy I[IOKa3y€e KOE(IIIEHT BIUIMBY P, sKuil

PO3paxoByeThCs 3a POPMYIIOHO:

3.4 Pe3yabTaTH eKCNIEPUMEHTAIBHUX J0CTiIKEHb
3.4.1 3akoHOMipHOCTi 3MiHH Ce30HHUX YHHHHUKIB 32 4acOM
AHani3 OTpUMaHMX Pe3yNbTaTIB I0KA3aB, LI0:

1 - BCi po3ryIsiHYTI (PAKTOPH LUKIIYHO 3MIHIOIOTHCS IPOTSATOM POKY;
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2 - 3MiHa (HaKTOPIB y Yaci 3 TOCTATHHOIO TOYHICTIO OMHUCYETHCS TAPMOHIMHUMH

MOJIEIISIMU;

3 - HaWOUIBII 3HAUYMMa B YCIX BHUIMAJKax Ieplia rapMoHika (3 mepiogoM 1 pik),
ICTOTHO HMX4€ BIUIMB APYTOi TapMOHIKH (3 MEPioIoM 2 POKH), BIUIUB 1HIIUX TApPMOHIK
CTATUCTUYHO HE3HAUMMMHU.

Temneparypa nositps, ° C

t=21+155-cos(30(T —6.9).

YacTtka qHIB 3 omagaMu

D = 0.42 4 0.06 - cos(30(T — 10.1)) + 0.04- cos(30(2- T — 1.0))

Omnamu, MM

h=348429.7-cos(30(T —7.6))

HIBuaKICTH BITPY, M/C

V = 4.3+ 0.33- cos(30(T — 1.5)) + 0.39- cos(30(2- T — 8.7))

Bignocna Bosorictb, %

B =63.9+13.9-cos(30(T —11.7)) + 2.2- cos(30(2- T — 2.2))

CepenHs MicsiuHa IHTErpajibHa IOBEpPXHEBAa TYCTMHA IOTOKY CYMAapHOTO
COHSYHOTO BUIIPOMiHIOBaHHS, BT / M

R =583+ 283 cos(30(T — 6.2))

EHepreTndHa eKCIIO3UIis PSIMOT0 COHSIHOTO BUMPOMiHIOBaHHS, MJIi/M*

E =399+ 170-cos(30(T —6,2)) + 36-cos(30(2- T — 6,1))

KoedirieHnT onopy KkoueHHs:

f=10.039+ 0.008- CGS(SD (T— 8.1]) +0.004-cos(30(2-T —10,2))
CepenHs TEXHIUYHA MIBUAKICTH ABTOMOO1ISI, KM/TOJ

V,, = 34.6+3.4- cos(30(T — 2.2))

CepenHiii 1000BUI TPOOIT aBTOMOOLIIS, KM

L =270+ 278 cos(30(T—2.4))

3.4.2 3akoHoMIipHOCTI 3MiHM TapaMeTpa NOTOKY BiJIMOB 10 Yacy
Jlasi 3a Takolo % METOJUKOIO OLIIHIOBANacs 3MiHa MOTOKY B1JIMOB aBTOMOOLIIB B

IIJIOMY Ta iX €JIEMEHTIB MPOTATroM poKy. J[oBelieHO, 1110 /I BCIX OCHOBHHMX arperaris i
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CHCTEM aBTOMOOLJISI CE30HHA 3MiHA MOTOKY B1IMOB 1CTOTHA.

OLTiB:

3MiHa 3a yacoM mapaMeTpa MOTOKY BiIMOB JBUTYHIB aBTOMOOLTIB:

w4z = 0.054 + 0.03 - cos(30(T — 11.3)) + 0.011 - cos(30(2- T — 11.8))
3MiHa 3a YacoM IapameTpa MOTOKY BIIMOB KOPOOOK mepeiay aBTOMOOLIIB:
W = 0.02+40.01-cos(30(T —9,0)) + 0.015- cos(30(4- T — 11.9))

3MiHa 3a YacoM TapameTpa IMOTOKY BiMOB PO3MOIIILHUX KOPOOOK aBTOMO

Wpr = 0.042+0.02- cos(30(T — 11,5)) + 0.021- cos(30(2-T —9,7)) + 0.016
-cos(30(4-T —8,8))

3MiHa 32 4acoM MapaMmeTpa MOTOKY BIIMOB PYJIbOBOT'O KEpyBaHHSI aBTOMOOLIIB

Wy, = 0.041+ 0.015- cos(30(T —7,5)) + 0.02- cos(30(5- T — 6.8))
3MiHa 32 YacoM IapameTpa MOTOKY B1JIMOB BEIy4HX MOCTIB aBTOMOO1IIB:

Wy, = 0.044+ 0.032 - cos(30(T — 11,4)) + 0.025 - cos(30(2- T —9,9)) + 0.023
-cos(30(4-T —8,3))

3MiHa 3a YacoM MapameTpa MOTOKY 1HIIUX BiAMOB aBTOMOOLTIB:
w;, = 0.031+0.019- cos(S{](T— 1{],9]) +0.017 - cos(30(2-T —10.1))
3MiHa 3a 4acoM MapaMeTpa MOTOKY BIIMOB aBTOMOO1TIB:

Wi = 0.234 4+ 0.108 - cos(30(T — 11,4)) + 0.083 - cos(30(2 - T — 10.1))

3.4.3 Bin0ip ce30HHHX YMHHHKIB, 110 BILJIMBAIOTH HAa MapaMeTp MOTOKY

BiIMOB aBTOMOOIiJIiB 1 iX eJieMeHTIB

Ha nactymHoMy etami AOCHIIKEHb OLIHIOBABCS CTYMIHb BIUIMBY CE30HHHUX

(dakTopiB HA MapaMeTpy MOTOKY BIIMOB aBTOMOO1JIS 1 HOTO €JI€MEHTIB.

Orinka 3Ha9ymocTi KoeimieHTiB Kopensii 3a kpurepiem Ct'tomeHTa 1 00K

KOpEJSIIHUX 3B'SI3KIB MDK (DakTOpaMu JO3BOJWJIM BUSIBUTH TEPEIiK UYMHHUKIB, SIKI

HEOOX1/IHO BPaxOBYBaTH MPHU MOJIEIIOBAHHI TOTOKY BIJMOB:

> JUTSl IBUTYHA TaKUMU (aKTOpaMu € TeMIlepaTypa MOBITps 1 YacTKa JTHIB3
OIalaMu;

> JIUIs KOPOOKY Tiepeiay - TUIbKK 4acTKa JIHIB 3 OMaJaMu;

> JUTSL pO37IaBalIbHOT KOPOOKH - TEMIIEpaTypa MOBITPs;

> JUISL PYJILOBOTO YIPABIIHHS - KOE(DILIEHT OMOPY KOYEHHIO;
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> JUIS BEIyYUX MOCTIB - TEMIIEpaTypa MOBITPS;
> JUJISL THITUX BIJIMOB - BOJIOTICTH MOBITPS;
> JUIs. aBTOMOO1JIS B IIJIOMY, TaK caMo, SIK 1 JiJIs JBUTYHa - TeMIleparypa

MOBITPS 1 YaCcTKA JTHIB 3 OMaaMHu.

3.4.4 3akoHOMIpPHOCTI BIUIMBY Ce30HHHUX (paKTOpPiB HA MapaMeTp MOTOKY
BiIMOB

Jlai BCTaHOBJIIOBAIKMCS 3aKOHOMIPHOCTI BIUIMBY (paKTOPIB HA MapaMeTp MOTOKY
BIJIMOB 1 pO3pOOJISITUCA MaTEMATUYH1 MO/IEJTI IUX 3aKOHOMIPHOCTEM.

BucyHyTi B TEOpEeTHYHUX JOCIHIKEHHSIX TIMOTE3U MIATBEPAWIACS YACTKOBO.
[lepenbauanocs, 110 BIUIUB TEMIEPATYPH OMUCYETHCS KBAIPATUIHOIO MOJICIUTIO. AHATI3
MOoKa3aB, IO JJIs JBUTYHA 1 aBTOMOOUISL B IIJIOMY ISl MOJENb aJcKBaTHA, a s
po371aBagbHOT KOPOOKHM 1 BEAyYHMX MOCTIB HaMKpallly amnpoKcHMallilo 3abes3rnedye
€KCIIOHEHI[1aJIbHA MO/JIETIb.

BruiuB BiIHOCHOT BOJIOTOCTI Ha MapameTp MOTOKY 1HIIUX BIMOB 1 KoedirieHTa
OMOpYy KOYEHHIO Ha MapaMeTp MOTOKY BIJIMOB PYJIbOBOTO YIPABIIHHSI OMUCYETHCS

TaKO>XK CKCIIOHCHTHUMH MOJCISAMM.

Ha mnapamerp mnoToKy BIiAMOB JABUTYHIB 1 aBTOMOOUIIB B LUIOMY, K
BCTAHOBJICHO B JaHii poOOTI, BIUIMBAIOTH TEeMIIEpaTrypa MOBITpS 1 4YacTKa JHIB 3
OTIaJIaMHU.

Lle BrIMB ONHUCY€ETHCSA IBYX(PAKTOPHOIO MOJIEILIIO.

BrumB TemriepaTypu MOBITpS Ha MapamMeTp IMOTOKY BIIMOB pO3IaBaIbHUX
KOpPOOOK:

wpx = 0,034- 72928 1 /1000 kM,

Bruus TemnepaTypu moBITpst Ha MapaMeTp MOTOKY BEyUHUX MOCTIB:

wgy = 0,027 - e= %0281 1 /1000 KM,

BB TeMnepatypu moBiTpsl Ha apaMeTp MOTOKY 1HIITUX BiJIMOB:

wpx = 0,0018- 72947 1 /1000 KM,

BmiuB TemmepaTypu TOBITPS Ha MapaMeTp TMOTOKY BIAMOB PYJIbOBOIO
yIpaBJIiHHS:

wpx = 0,0018 - 6204 1 /1000 KM,
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Oxkpemuit BUTJIS MOJICIICH JIJIsl IBUTYHA 1 aBTOMOO1JIS:

@z = 0,014 +0,000015- (£ — 7.1)> + 0.0011- €512, 1/1000 kM,
w,.. = 0,042 + 0,000032 - (t — 5.0)2 + 0.0018- &”-52,1/1000 KM,

3.5 IIpakTHYHe BUKOPUCTAHHS Pe3YJbTATIB JOCTiI:KEeHb

3.5.1 OcHOBHi HAPSIMKHM BUKOPUCTAHHS OTPUMAaHUX pe3yJIbTaTiB

Ha ocHOBI BUKOHaHUX AOCHIIKEHb OTPUMAaH1 HACTYIIHI Pe3yIbTaTH:

* BCTaHOBJICHI 3aKOHOMIPHOCTiI ()OpMyBaHHS IMOTOKY BiMOB aBTOMOOLUIIB 3
ypaxyBaHHSM BIUIMBY CE€30HHO1 Bapiallli IHTECHCUBHOCTI Ta YMOB €KCIUTyaTallii;

* BUSBJICHI C€30HHI YMHHHUKH, IO BIUIMBAIOTh HA MOTIK BIIMOB aBTOMOOUIIB 11X
CJICMCHTIB;

* BCTAQHOBJICHI 3aKOHOMIPHOCTI BIUIMBY IUX (PakTOpiB HA TOTIK BIiJAMOB
aBTOMOO1IIB 1 pO3p00JICHI MaTEMAaTUYH1 MOJIEII1 JIJIS iX OMHCY.

OTpumani pe3yabTaTH O3BOJIAIOTH PO3POOUTH METOIUKY KOPUTYBAHHS
po3paxyHkoBoro umcia mnoctiB I[P 3 ypaxyBaHHsM ce30HHOI Bapiamii yMOB Ta
IHTEHCUBHOCTI ~€KCIUTyaTallii, BUKOPHCTAHHS SIKOI JO3BOJII€E 3MEHILIUTH MPOCTOI

aBTOMOOLITIB B OYIKYBaHHI PEMOHTY, 1110 3HIKYE BTPATH MPUOYTKY.

3aKOHOMIPHOCTI BIUIMBY CE30HHHMX (AKTOpiB Ha MapaMeTp NOTOKY BiJAMOB

€JIEMEHTIB aBTOMOOLJIIB JO3BOJISIIOTH TJIaHYBaTH MOTPeOy B OOOPOTHUX arperarax.

3.5.2 MeT010/10Ti4YHi MU TAHHS BUKOPUCTAHHSA Pe3yJbTATIB 10CTiKEHb
VYcynenns BiaMoB B 30H1 [IP - croxactuunuit npouec. Poboty 30ouu 1P MoxHa
YSIBUTH SIK CUCTEMY MacoBoro oociayroByBanus (CMO).

[Tpu 11pOMy TOTIK BimMOB - BXiguui motik CMO (puc. 4.1).
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Bxian rnomk

<>

(MO (TP

<>

Buxidku nomk

Pucynok 3.1 — 30Ha MOTOYHOTO PEMOHTY aBTOMOOLIIB SIK CHCTEMa MaCcOBOTO

00CITyroByBaHHs

[Ipu po3paxyHkax BXIJIHOTO TOTOKY 1 BHU3HA4eHHl uwucia mocTiB [P
BUKOPUCTOBYIOTBCS JIBa MIAXOAM - JIeTepMIHOBaHMUA 1 croxacTuunuidl. [lpum
JIETEPMIHOBAaHOMY PO3pPaxXyHKH BUKOHYIOTHCSI Ha OCHOBI CEpEJIHIX 3HAY€Hb OCHOBHUX
¢dakrtopis. [Ipu npomy aiis 3a0e3nedeHHs JOCTaTHbOI NPOAYKTUBHOCTI 30HH TP 6a3oBe
YHUCJIO TOCTIB KOPUTYETHCS 3a JIOMOMOTOK) BHU3HAYEHUX KOe(PIIi€eHTIB. 30Kpema,
HECTAl[IOHAPHICTh IOTOKY BIJIMOB BpaxXOBYEThCA KOE(ILIEHTOM HEPIBHOMIPHOCTI
HAJIXO/DKCHHS aBTOMOOLUTIB B 30HY IIP. V Bimomux wmeroamkax Iieii Koe]illieHT
3B'SI3Y€ThCS TUIBKM 3 PO3MIPOM TapKy aBTOMOOUIIB, aje HE BPaxOBYE CE30HHY
HEPIBHOMIPHICTb.

OTpumaHi 3aKOHOMIPHOCTI JTO3BOJISIFOTh BUKOPUCTOBYBATH OOUJIBA MIAXOAH [0
MO/IEJIFOBaHHS MTOTOKY BIIMOB aBTOMOO1JIIB.

CroxacTHUHHMM MiAXia mepemdayae CTBOPEHHS CKJIAAHOI IMITamiiiHOT Mopen,
sKa He OyJle BUKOPUCTOBYBATHUCS Ha MPAKTUII. Y TOM e Yac BiH JO3BOJISIE BpaxyBaTu
BUIIAJIKOBICTh NIPOLIECY HAAXOHKEHHS BIIMOB 3 ypaxyBaHHSM PI3HUX YHMHHHKIB.

Tpoxu MeHII TOYHHUN, aje OUIbIl TMPOCTUH JAeTepMIHOBaHWM miaxin. BiH
nepeadavyae po3paxyHOK MOKA3HUKIB MMOTOKY BiJIMOB MO YCEPEIHEHUX 3HAUYCHD.

Bix Toro, HackiIbKM BENWKHI 1HTEpBal dYacy, 3a SKUH YCEPETHIOIOTHCS
3Ha4YeHHs (HaKTOpiB, 1 BUIMOBIIHO, TMapaMeTpPiB MOTOKY, 3aJIeKUTh TOYHICTh
pPO3paxyHKy.

Q=0c+07; +0p
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ne ¢ - nocriiina komnonenta; (- nepioguyna kommnonenTa; {lp — BumagKoBa

KOMIIOHEHTA.

VY naniit po6OTI B SIKOCTI OOMEKEHHs MPUUHATO, [0 HEOOX1JHE YUCJIO IOCTIB
[TP 3MiHIOETBCA TPOMOPIIIHHO TOTOKY BiAMOB. llpu po3paxyHKy CepemHBOTO YHWCIIa
noctiB {l¢ BUKOPHCTOBYETHCS BiOMa METOIMKA, MOTIM YHKCIIO IMOCTIB KOPHIYETHCS 3
ypaxyBaHHAM CE30HHOI HEpiBHOMIpHOCTI OTOKY BigmoB {l1. BumagkoBa KOMIIOHEHTA
(Jp BpaxoByeThCS 3a JOIOMOIOI0 KoedillicHTa HEpiBHOMIPHOCTI, 3aJIEKUTh Bij uucia

aBTOMOO1JIIB B MapKy.

3.5.3 MeToanka BU3HAYEHHSI YHUCJIA OCTIB MOTOYHOTO PEMOHTY

Bignosigno g0 metoauku [78] uucno noctiB [1P po3paxoByerhes 3a popmylioro:

(IT)
T @K
Xnp nep P haop

a -ﬂpuﬁ.p. "Ly "Ma - Po

ne T{HIEP - pluHU#l 00csAr poOiT, BUKOHYBaHMX Ha moctax [P, yon-roag- xoediieHT
HEPIBHOMIPHOCTI HaIXOKeHHS aBTOMOOimiB Ha moctu IIP; Kpp - xoedimient, mo
BpaxoOBYy€ 4YacTKy o0OcsTy poOIiT, 110 BUKOHYe€Thcs Ha moctax [IP B HailOuibn
3aBaHTaKeHy 3MiHYy; [yo5, - 4MCIO poboumx aniB moctis IIP Ha pik, nHiB; L. -
TPUBAJIICTh pOOOYOi 3MIHH, TOM; -TKOEPIIIIEHT BUKOPUCTAHHS POOOYOro Hacy MocTa
I1P; Py - uncno pobounx Ha mocry.

BignoBigHo A0 MpUMHATOT B PO3/ial 2 KOHIEMINEK MPEACTABUMO TMOCTIMHY

KOMIOHEHTY umciia noctis [IP HacTynHuM ynHOM:

I
TI{'IP:].P “Knp

-ﬂpnﬁ.p. "L "My Pp

XHP.C. =

Jliist 001Ky HEpIBHOMIPHOCTI MOTOKY BIMOB 3 ypaxyBaHHSIM JBOX OCHOBHHX
NPUYUH HEPIBHOMIPHOCTI MPEACTaBUMO KOE(DIIiEHT HEpIBHOMIPHOCTI SIK CyMy JABOX

KOeIIIEHTIB:

o=q -/



e @~ xoeillieHT, MO 3aTeXKUTH BiJ 9ICIa aBTOMOOITIB B MapKy

(¢/=1,2...1,5);

@'/ - xoedilieHT, MO BpaXoBye CE30HHY HEPiBHOMIPHICTh OTOKY BiZIMOB.

JIJisi BUKOpPUCTaHHS TaKOi METOJUKHM Ha MPAKTUIIl HEOOXITHO po3paxyBaTH

3Ha4YCHHA.

3.5.4 Po3paxyHok koe¢inieHTa ce30HHOI HEePiBHOMIPHOCTI HAIXOIKeHHS

aBTOMOOLJIIB HA NMOCTH MMOTOYHOT0 PEMOHTY

[IpoBeneH1 HNOCHIIKEHHS MOKa3aid, [0 CE30HHA HEPIBHOMIPHICTh IOTOKY

B1JIMOB MOB'si3aHa 3 Bapialli€lo IHTEHCUBHOCTI 1 YMOB €KCILTyaTallii.

ToMy HEOOXilHO po3paxyBaTH 3HadeHHs @'/

IPOTArOM POKY IHTEHCHUBHOCTI €KCIUTyaTallli, 8 TaKOK TEMIIEpaTypy MOBITPS 1 YACTKU

JTHIB 3 OIlaJIaMHU.

48

JUIST TAIIOBUX BHIIQAKIB 3MIHU

Tabnuus — PospaxyHok KoedilieHTa CE30HHOI HEPIBHOMIPHOCTI
HAJXO/DKEHHS aBTOMOOLIIB HAa TOCTH MOTOYHOT'O PEMOHTY

. l, _ _ _ M &
Micsiip t,°C D e, oa/vic @ = S DYAL =1-AT 0, = w- AL | @77 = 0.,
CiueHb -14 0,45 3,89 0,109 3,89 0,422 1,42
UTroTui -12 0,35 3,51 0,077 3,51 0,270 0,91
Bbepesenb -4 0,39 4.29 0,079 4,29 0,341 1,14
KBiTeHp 3 0,29 3,87 0,058 3,87 0,226 0,76
TpaBeHb 10 0,35 2,53 0,069 2,53 0,173 0,58
YepBeHb 16 0,41 2,6 0,086 2,6 0,225 0,76
JIumieHp 18 0,49 2,65 0,122 2,65 0,323 1,09
CeprieHb 15 0,4 2,75 0,083 2,75 0,228 0,76
Bepecenn 9 0,44 3,22 0,094 3,22 0,301 1,01
DKoBTeHb 1 0,45 3,24 0,098 3,24 0,316 1,06
Jlucromany -6 0,44 2,57 0,097 2,57 0,249 0,84
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['pynenn -11 0,54 3,13 0,159 3,13 0,498 1,67
Bcroro 38,25 3,973
Cepenne 0,094 3,18 0,298 1,00

TumoBi 3aKOHOMIPHOCTI 3MIHM I1HTEHCHBHOCTI €KCIUTyaTallii BCTaHOBJICHI
JTOCTIDKEHHSMUA ~ XapaKTepHUMH €  3aKOHOMIPHOCTI  JUIsl  aBTOTPAHCIIOPTHUX
TIIPUEMCTB:

» 3arajgbHOTO MPU3HAYCHHS,

» BHUKOHYIOTbH CLIBCHKOTOCTIOAAPCHKI pOOOTH;

» 00CIyroByHOUYHX 00'€KTH HAPTOra30BUI00YBHOT IPOMHCIIOBOCTI.

Buxoasun 31 3HayeHb (AKTOpiB CE30HHUX YMOB 1 1HTEHCUBHOCTEH
eKCIUTyaTarlii, o JETepMIHOBaHIM MOJieJl MOTOKY BIAMOB, omucaHiii B po3aum 2.11,
po3paxoBaHi 3HaueHHs KoedillieHTa ce30HHOI HepiBHOMipHOCTI ¢/, TlpmKman
po3paxyHKy HaBeiaeHo B Tabn. 4.1. PexoMeHmoBaHi 3HadYeHHS Koedili€eHTa
HEPIBHOMIPHOCTI HAJAXOMKEHHSI aBTOMOOUIIB B 30HY I[IP misi pi3HHUX KIIMAaTHYHUX

perioHiB Ta cienudiku podotn ATII HaBeneHi B Tadm. 3.7.

Tabmuns 3.7 — PekomeH0BaHI 3HaUY€HHS Koe(illieHTa HEPiBHOMIPHOCTI Haj-

XOJIKEHHSI aBTOMOOLTIB B 30HY TP uisi pi3HMX KJIIMaTHYHUX PETIOHIB 1 crenudiku

po6otu ATII

KoedimienTn  HEpIBHOMIPHOCTI  Jid
: KIIIMAaTHIHUX PET10HIB
Cnenudika podbotu ATII P
. . . Jyxe
[TomipHuii  [XonogHui .
XOJIOTHUM
ATII 3aranbHOTO MPU3HAYCHHS 1,2 1,25 1,3
CiTbCHKOTOCTIONAPCHKI MIEPEBE3EHHS 1,4 1,35 1,3
OOcCTyroByBaHHS 00'eKTiB
yIOBY ] P18 1,85 1,9
Ha(dTOra30BU00yBHOI TPOMHUCIOBOCTI

3.5.5 Ouninka e)eKTUBHOCTI pe3yJbTATIB J0CTiKEHD
B po0oTi BCTaHOBIEHO 3aKOHOMIPHICTH 3MIHM MOTOKY BIIMOB aBTOMOO1JIB B
3JIKHOCTI BiJ] CE30HY POKY.

JUis  TmpakTUYHOTO BUKOPUCTAHHS PE3yNbTaTIiB pO3paxoBaHUl KOe(IiLi€HT
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HEPIBHOMIPHOCTI HAJIXOIKEHHs aBTOMOOUTiB B 30Hy IIP, 3a momomoroio skoro

30UIBIIYETHCS PO3pPaXyHKOBA KUIBKICTh TOCTIB [IP 11 BUKIIOYEHHS MPOCTOIB
aBTOMOOWITIB B OYIKyBaHHI PEMOHTY.

Jlitoya MeTonMKa pO3paxyHKy rmepeadadae BHUKOPHCTaHHA KoedilleHTa
HEpIBHOMIpHOCTI B Mexax Bix 1,2 o 1,5.

[Tpu 301mbIIEHH] KUTBKOCTI TIOCTIB BiJMOBITHO 10 TTPOITIOHOBAHUX PEKOMEH IAIIIM
9ac MPOCTOIB 3MEHIUTHLCS Ha BemyuHy dT.

dll =dT - I1.

ne Il.- roqunamii npubyToK.

[Ipu 301npmienHi noctiB I[P Ha 25% MoO’kKHa 3MEHIIMTH MPOCTOI TEXHIKH B
OuiKyBaHHI peMoHTy. OOIpyHTyBaHHSM 30UIbIIEHHS KIUIbKOCTI mocTiB [IP moxe
CIIY)KUTH PO3PaXyHOK HEOOXIAHOI KUIBKOCTI TMOCTIB 13 3aCTOCYBaHHSIM KOE(IIIEHTIB
HEPIBHOMIPHOCTI HAJIXOJKEHHS aBTOMOOUIB B 30HY [IP 1m0 BmpoBamkeHHs 1 micis
BIIPOBaKEHHs. Po3paxyHOK moka3zas, 110 HeoOXinHO po3muputu 30Hy 1P Ha 3 mocra.
JI71st 1bOTO HEOOXI1JTHO PO3paxyBaTh BUTPATU HA YCTaHOBKY nocTiB [1P,1 mopiBHATH iX 3
npuOyTKOM, OJIEpKYBaHUM BIJl 3MEHIIEHHS IPOCTOIB aBTOMOOUTIB B OYIKyBaHHI
PEMOHTY.

[TopiBHIOIOUM BUTpaTH Ha 30inblIeHHA NocTiB [IP 1 mpuOyToK Bif 3MEHILEHHS
MPOCTOIB, MOXKHA MOOAYMUTH, 10 JJIS MIANPUEMCTBA BUTINHO po3mmpeHHs 30Hu [1P.
s maHoro mpuWKIamy TepMiH OKymHocTi gopiBHioe 0,51 poxy, ToOTo mpubmmsHO 6

MICSIIB

Tabmuus 3.8 — Po3paxyHkoBe 3HaueHHs Koe(ilieHTa HEPIBHOMIPHOCTI

Micsms 221‘?5;22;2‘?}111;6“3 TiCITst BHqu)Ba,Il)KeHHHPiSHHHH £23HHH’I’
1 2 3 4 5
CiueHb 1,5 1,65 -0,15 |10
JlroTuit 1,5 1,58 -0,08 b
bepesenb 1,5 1,13 0,37

KBiTeHsn 1,5 1,02 0,48

TpaBenb 1,5 0,97 0,53

YepBeHb 1,5 0,63 0,87
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JIuneun 1,5 0,77 0,73
CepnieHb 1,5 0,47 1,03
Bepecenb 1,5 0,26 1,24
KoBTeHsn 1,5 0,88 0,62
JIucToman 1,5 1,61 -0,11 |7
['pyneHs 1,5 1,82 -0,32 21
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BucHoBKH 10 po3ainy

Takum 4MHOM, €KCTIEPUMEHTANIbHI JOCIKEHHS MiITBEPIUIIN TiMOTE3U PO BUA
MaTeMaTHYHUX MOJeNel, po3pobieHux B 2-My posaim. Kpim Toro, Ha OCHOBI

eKCIIEPUMEHTY BU3HAUYECHO YHCEIbHI 3HAUCHHS MTapaMeTPiB IIUX MOJIETCH.
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PO3/11 4
OXOPOHA TIPAIII TA BE3IEKA B HAJ3BUYAWHUX CATY ALIISIX

4.1 Bumoru 10 BUPOOHMYOI caHiTapii i mpommuc/oBOi ririenm mig 4ac
TeXHIYHOI 0 00CJIyTOBYBaHHS i pEeMOHTY aBTOMOOLIiB

[Ipu TexHiyHOMY OOCIYrOBYBaHHI 1 peMOHTI aBTOMOOLIIB HEOOXiIHO BXKUBATH
3aX0JlIB MPOTH IX CaMOCTIMHOTO mepeMilieHHs. 3a00pOHSIOTBCA  TEXHIUHE
OOCITyroByBaHHS ¥ PEMOHT aBTOMOOUIB 13 MPAIIOIOYUM JBUTYHOM, KPIM OKpPEMHUX
BUMNAJIKIB (Mepe10ayeHi TEXHOJIOTITYHUM MPOILIECOM).

[linfioMHO-TpaHCTIOpTHE O00JIafHAHHS Mae OyTH Yy CIpaBHOMY CTaHi 1
3aCTOCOBYBATHUCSl JIMIIE€ JUIs CBOTO MpsMOro mnpusHaueHHs. [lo pobotu 3 1mum
YCTaTKyBaHHSAM JOIYCKAIOThCA OCOOM, SKI MPOWIIIM BIANOBIIHY MIATOTOBKY 1
iHeTpykTax. [lin yac poOOTH HE Ciif 3amumiaTd 1HCTPYMEHTH Ha Kpar OIJIsA0BOi
KaHaBM, Ha MIJHDKKAX, KamoTi M Kpwiax aBTomoOuid. [lpu cknaganbHuUX poOoTax
3a00pOHAETHCA MEPEBIPATH 30IT OTBOPIB B 3’ €JHYBAIBHUX JETAISIX MaJbLSIMU PYK.

[Tin gac po3OupanHs 1 CKJIaJaHHsS BY3JIB 1 arperaTiB TpeOa BUKOPHUCTOBYBATH
cremiajgbHl 3HIMayi, KiIo4di. ['aliku 10 Ba)KKO BIOKPYYYIOTHCS CIIOYATKy HOTPIOHO
3MOYUTH TaCOM, a TOJIl BIAKPYTUTH KJIIOUeM. BUKpydyBaTu raiiku 3yOHJIOM 1 MOJIOTKOM
HE JI03BOJISIETHCA.

3a00pOHSETHCST 3aCTaBIATH MPOXOAU MK POOOYUMMHU MICISIMU JIETAISIMU 1
By3JlaMHU, 1 30upaTH Iyke 0araTo Jeraieil Ha MICISIX PO30MpaHHS.

[TinBuiieHy HeOe3MeKy CTAHOBIIATH ONEpallii 3HATTA Ta YCTAaHOBKHU Mpy>kuH. L1
omepariii CiiJi BUKOHYBAaTH Ha CTEHJAX YA 3 JIOMIOMOTOK MPUCTOCYBaHb, SKi
3a0e3MneuyoTh 0e3Mmeuny poooTy.

[NpapaBniyHi 1 THEBMAaTUYHI YCTAHOBKU MOBUHHI OyTH 0OJaJHaH1 3amo01KHUMU
NepernycKHUMU KianaHamu. PoOoumili 1HCTpYMEHT Cii yTpUMYyBaTH B CIpPaBHOMY
CTaHi.

Bumoeu eupobnuvoi canimapii i npomucnosoi 2icienu.

Bentumsanis mae 3abe3nedyBaty BUAATICHHS BUAUICHUX MapiB 1 ra3iB Ta JOCTYI

cBDXKOTrO TOBITPs. [IpuposHe 1 mTy4YHEe OCBITIEHHS pOOOYHMX MICIb Ma€ OyTH JOCTATHIM
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Juist O€3MeYHOTr0 BMKOHAHHA ycix omepaniid. Ha teputopil migmpueMcTBa HEOOXigHA

HasBHICTh CAHITapHO-MOOYTOBUX MPUMIILIECHD - FapACPOOHUX, TYIIOBUX, YMUBAJIbHUX.

[Tpu mpoekTyBaHH1 Ha MiAIPUEMCTBI MOKYTh BUHUKHYTH:

- HE BIANOBIAHICTH (PaKkTUYHOI HEOOXITHOCTI HASBHOCTI BUPOOHWYMX ILUIOINI,
oOnagHaHHs, MaTepiaiiB, IHCTPYMEHTY, CKJIaay Ta YHUCEIbHOCTI MPAIIOI0YNX;

- BIICYTHICTh a00  HEIOCTaTHICTh  KOMYHIKalli¥, HEOOXITHUX  JJIs
3a0e3MeYeHHs] HOpMaJbHUX 1 Oe3MeyHMX YMOB Mpalli (BOJOMPOBOIIB, TEIJIOTpac,
KaHaIi3aIlii, eJICKTPONoCTa4aHHs, 3B'13Ky Ta 1HIIIOTO);

- BIICYTHICTh a00 HESKICHE TIPOBEJIEHHA I1HCTPYKTaXYy 1 HaBUYaHHA,
KEpIBHUIITBA Ta HATJISIY 32 pOOOTOI0;

- HE33J0BUIBHUI PEXUM Mpalll Ta BIIIMIOYHHKY;

- HeMpaBWJIbHA OpraHi3ailisi pod04oro MicIis;

- BIJICYTHOCTI BIJIIOBITHOCTI @00 HEBIMOBIAHOCTI yMOBaM pOOOTH CIICIOJIATY,
IHIMBIAyaJIbHUX 3aC001B 3aXHUCTY Ta 1H.;

- HEBIJAMOBIJHICTh BUMOraMm  O€3MEeKHM  KOHCTPYKI[IH  TEXHOJOTTYHOIO
oOnaHaHHS TPAHCIIOPTHHUX 1 EHEPTETHYHUX TIPUCTPOIB;

- HEJIOCKOHATICTh KOHCTPYKIIM TEXHOJOTIYHOTO OCHAIICHHS, PYYHOTO 1
MIEPEHOCHOTO0 MEXaH130BaHOTO IHCTPYMEHTY;

- BIJICYTHICTH a00 HEJOCKOHAJICTh OTOPOKYBAIBHUX 3aC001B O€3MeKH;

- HE3py4YHE MPOBEJCHHS OISy, TEXHIYHOTO MOTJSAAY Ta PEMOHTY Ta iH. Y
TEeXHIYHIN YaCTHUHI:

- HEMpaBWIbHUI BHOIp YCTaTKyBaHHS, OCHAIIEHHS TPAHCTIOPTHUX 3aCO0I1B;

- BIACYTHICTH a00 HEIOCTaTHsA MeXaHi3allisl BaXKUX 1 HeOE3MeUHUX
oreparii;

- HEIMpaBUJILHUYN BUOIP peKUMIB 00pOOKH;

- HEJOCKOHAJIICTh MJIaHYBaHHS 1 TEXHIYHOTO 0OCIYroByBaHHs 00Ja HAHHS;

- MOPYIICHHS TEXHOJIOTTYHOTO MPOTIECY.

3a BUKOHAHHS POOIT 3 PEMOHTY arperaTiB MOKJIMBE BUHUKHEHHSI HEOE3MeUHUX
30H, MIPY MOMNA/IaHHI B SKY JIIOJIMHA MOYKE OTPUMATH TPaBMY.
HeOe3mneuni 30HM BUHUKAIOTh B 00J1aCTI PyXOMUX YaCTUH, MEXaH13MIB 1 MaIllWH,

BEpCTaTiB, TAaKOXX TMpPU  3HATTI 1  yCTaHOBLI  arperariB, Tmnpu  poOoTi
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M1IAOMHOTPAHCIIOPTHOTO YCTAaTKYBAaHHS, €JIEKTPOYCTATKYBAHHS.

IIpu oOkatmi 1 BumpoOyBaHHI (0OJlalHaHHS) arperariB, BY3JIIB 1 CHCTEM
aBTOMOO1JII BHUHHMKAIOTh IIYMH, IO 3aBakalOTh HOpPMasbHINM mpari poOiTHHKiB. Ha
OyAb-aKiii BUPOOHMUIN AUTBHUIII TOPYIIEHHS TEXHIKA Oe3MeKku 1 BUpOOHUUO1 caHiTapii
MOKe OyTH MPUYNHOIO TPABM.

TpaBMu MOXyTh BiAOyTHCS B pe3ysibTaTi MEXaHIYHOI [ii cepeloBUIa Ha
moauny. Tak sk poOoTa MPOBOAUTHCA 3 BY3JIaMH 1 arperaTramu, TO Ha KOXXHOMY
po6oUoMy MicIll HEOOX1HO MICIIEBE OCBITICHHS.

B exoHOMIYHII YaCTUHI NOTEHIIIHHOIO HEOE3MEKOI0 MOXKYTh OyTH:

- BIJICYTHICTh PO3PaxyHKY (DIHAHCOBO-€KOHOMIYHOI MOTpeOU MJisi 31HCHEHHS
HOPMAJIBHUX 1 0€3MEYHUX YMOB MIpalli Ta AKICHOTO IPOBEIECHHS BUPOOHUYHX POOIT;

- 3aTpuMKa (piHAHCYBaHHS 3apO0ITHOT MJIATH.

Buou nebesneunux cumyayiii ma ix kracugixayis

Hanzeuuaiini cutyamii ki1acu@ikyloTh 32 XapaKTepOM MOXOKEHHsI, CTYIIEHEM
MOIIUPEHHS, PO3MIPOM JIIOJICBKUX BTpaT 1 MaTeplaibHUX 30UTKIB. 3aJIeKHO Bij
XapakTepy IMOXO/PKEHHS MOAIM, 110 MOXYTh 3yMOBUTHM BMHUKHEHHS HAaJ3BHYalHUX
CUTYyalliil Ha TepuTopli YKpaiHu, BU3HAYAIOTh TaKl BUAM HAJI3BUYAHHUX CUTYaLlI:

- TEXHOTE€HHOI'O XapaKTepy;

IPUPOIHOTO XapaKTePy;

COIlIaJILHOTO XapaKTepy;

BOEHHOTO XapakTepy.

Haoszsuuatina cumyayis mexnoceHHo2o xapaxmepy - NOPYIIEHHS HOPMAJIbHUX
YMOB XHUTTSl Ta AISUIBHOCTI JIIOJEH Ha OKpeMid TepuTopii uu o0'ekTi Ha Hiid abo Ha
BOAHOMY OO'€KTI YHACHITOK TpaHCHOPTHOI aBapii (kartacTpodu), MOKEKi, BUOYXY,
aBapii 3 BUKHJIAHHSIM (3arpo3010 BUKHIAHHS) HEOE3MEUHUX XIMIYHUX, PaJl0aKTUBHUX 1
010JI0T1TYHO HEOE3MEeYHUX PEUOBUH, pANTOBOrO pYyHMHYBaHHA CHOpYyHd; aBapii B
CJICKTPOCHEPTeTUYHUX  CHCTEMax, CHCTeMax  IKUTTe3a0e3MeueHHs, CcHucTeMax
TEJIEKOMYHIKallli, HA OYUCHUX CIOPYJaX, y CUCTEMax HA(pTOrazoBOro MPOMHCIOBOTO
KOMIUIEKCY, T1IpOJMHAMIYHUX aBapiid TOLIO.

3ane)XHO B OOCSTIB  3amofiTHUX HAI3BHYAWHOIO CUTYAIll€l0 HACIHIJIKIB,

KUTBKOCTI TOCTPaXXAaMuX 1 3aruOjuX, OOCATIB TEXHIYHHUX 1 MaTepilaibHUX PECYpCIB,



56
HEOOXITHUX I JIKBiAamii ii HACHiIKIB, BU3HAYAIOTH TaKi PIBHI HaA3BUYANHUX

CUTYaIIN:

- JIep>KaBHUM;

- perioHaJbHUM;

- MICIIEBHI;

- 00'ekTOBUI.

3a cTpYKTyporo Kiacu(pikaTop CKIAAAEThCS 3 TPhOX PIBHIB KiIacH(ikallii: Kiac,
MiJIKJIac, rpyma.

Meron knacudikaii - i€papxi4HUi, MOCTIAOBHUH, N'sTU3HayHWM. [lo3umis
kiacudikaropa Mae Oyok igeHTU(IKaIli Ta OJIOK Ha3BU  KiIacUIKAIiHHOTO
yrpynoBanHs. Kogysanus HC Ha Hux4yoMy kinacugikaniiHoMy piBHI (TpyIia) BUKOHAaHO
3a ¢aceTHO cXeMmoro, y sKii (Qacetn Takok CTpykrypoBani. lle 3abesmeuye
YCTaJICHICTh CTPYKTYPH KiacudikaTopa B IPOIECi HOro BeJICHHS, OCKIJIbLKH ONIEpaTUBHI

3MiHM 00'€KTIB KJacu(ikalii BIIOYBatOThCA HAa IbOMY PI1BHI.

4.2 TIpoTuno:ke:KkHi 3axo1u
3ABOPOHAETHCA:

Po3Bonuty Gararts Ha TEpUTOPIT TIATPUEMCTBA.

VYcraHoBIIOBaTH B TMPUMINIEHHSX MAIMHA 3 Teuelo MainuBa 3 OakiB abo
MaJTUBOTIPOBO/IIB.

30epirati  3amacu Ha(TOMPOIYKTIB y HE TMPUCTOCOBAHI IS Il€l METH

MPUMIIICHHSIX.

30epiraT B 3arajibHUX CcKiajgax 1 komopax ¢(apOu, J1aku, KHUCIOTH, KapOina
KauibIlit0. @apOu i jJaKku MOBUHHI 30€pIraTUCs OKPEMO BiJl KUCJIOT 1 KapOiay KasbIlito.

KopuctyBaTucst 3ami3HuMu JioMaMu TPU MEPEKOYyBaHHI 00YOK 3 TOPIOYMMH
JIETKO03aiMUCTUMHU PIAMHAMMU.

Po3mimatu y mpoxojax 1 BUXOJaX 13 MPUMIIIEHb MaTepiaiu, yCTaTKyBaHHS,
Tapy M T.nI.

BuxonyBaTu Ha ckiajzax 1 B KOMOpax poOOTH, HE MOB'A3aHi 31 30epiraHHsiM
MaTepialiB 1 BCTaTKyBaHHS.

30epiraTu B 3arajibHUX CKJIQJCHKUX MPUMILICHHIX, KOMOpaxX, Ha CTOSHKax
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MAILIH IIOPOKHIO Tapy W MMAKyBaJIbH1 MaTEplau.

CymmT pi3HI MaTepiaid Ha ONATIOBATBLHUX TPUCTPOSX 1 TPyOOIpPOBOIAX.
[Tpuctpiit TUMYacOBUX TPyOOK y BUPOOHUYHMX HMPUMIIICHHSIX.

BigirpiBat 3aBMepiii BOJOIMPOBITHI TPyOH, TPyOH IEHTPAJIbHOIO OIAJICHHS,
KaHaIi3aIlii, ra30mpOoBOIIB 1 1HII BIAKPUTUM BOTHEM.

[TimirpiBaTy ABUTYHHM BIIKPUTHM BOTHEM (Oararts, ¢akeiu, MasuibHI JIAMIIN).

KopuctyBaTucsi BIAKPUTHUMH JpKEpellaMd BOTHIO [l BHUCBITJICHHS IMiJI 4ac
TEXOTJIAIIB, MPOBEACHHS PEMOHTHHUX 1 1HIIUX POOIT, a TAKOXK KypUTHU B HEHAJECKHUX
MICLISIX.

Po3mimaru 00'eKTH PEMOHTY 3 MOPYLIEHHSIM YCTAaHOBJIEHUX HOPM, BlJACTaHEH
MIK pPEMOHTOBaHUMHU 00'€eKTaMu 1 OyZ1BETbHUMU KOHCTPYKIISMH.

3aJMIIaTi HaBaHTa)KEHI aBTOMOO1I1, KOMOAWHU M 1HIINI CaMOXIJHI MAIIWHU 3
HEBUKITIOYCHUM 3aaTFOBAHHSIM.

3anuiuaTyd Ha poOOYMX MICHSAX MpoMacieHl o0THpanbHI MaTepianu i crenoasir
0 3aKIHYEHHI POOOTH.

JlopyyaTd BUKOHaHHSI pOOIT 3 TEXHIYHOTO OOCIyroByBaHHS oOci0aMm, He
O3HAMOMJICHMM 13  TpaBWJIaMHU  IOXKEXKHOi  Oe3meku.  PosrorumroBaTtd  medi

JIETKO3aWMHUCTUMHU 1 TOPIOYUMU PiAMHAMH.

ExcrunyaTyBatu HecrnpaBHI Iedi; Iepe]] MOYaTKOM OMNaloBaJIbHOIO CE30HY BCl
neyi MOBUHHI OyTH OTJISTHYTI ¥ BIAPEMOHTOBAHI.

Ha ¢apOyBanpHux auigHkax 1 B wicusgx 30epiranHs ¢ap0d 1 pO3UHMHHUKIB
PO3BOJIUTH BOTOHb, KOPUCTYBATHCS MEPEHOCHUMU PYYHUMHU U NAsUIbBHUMH JIaMIIaMH,
HaATrPITUMU MasTTbHUKAMHU.

BucsiTntoBatu BiIKpUTUM BOTHEM OOUYKH, O17J0HM, OAHKH U 1HIIY Tapy, Y SKHX
nepedyBaroTh (200 nepedyBann) JakohapOoBi MaTepialIy.

MicTuTy 1eTKO3aiMUCTI PIIMHA Y BIAKPHUTIH Tapi.

Bxonutu B akyMmynsTOpHE NPUMINIEHHS 3 BIJIKPUTUM BOTHEM (3amajeHUM
CIDHHKOM, PO3MEUEHUM MAasNIbBHUKOM 1 T.JI.) 1 KOPUCTYBATUCS €JIEKTPOHATrPiBAIbHUMU
npwiIagaMu (€1eKTPUYHUMHU IUTUTKAMH i T.11.).

PoGutu pobGoty 3 BorHemM abo poOOTH, IO JAKOTh ICKpU B MPHUMIIICHHI, 1€

IMPOBOJUTECSA IIPOMa3Ka 'YMOBHM KJICEM.
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Kyputu B Micusx 30epiraHHs W 3aCTOCYBaHHS BOTHEHEOE3NMEUYHHUX PIIUH 1

rOpOYMX MaTepiaigiB, KypUTH MOXKHA TIIBKH B CIHEIaJbHO BIIBEICHUX MICIIX,
BiJI3HAYCHNX Hamwmcamu «Miclie I mamiHH», O0NaJgHaHuX ypHamMu abo Oaukamw 3
BOJIOIO.

30epiraTi BorHeHeOe3neyHi matepiaiin (O€H3UH, CIHPT, alleToH, JiakogpapOoBi
MaTepianu i T.J1.) TaM, JIe BEIyThCs 3BaprOBajbHI POOOTH.

['onoBHUI MaNMBOMPOBIA y MiCIS BXOAY B TEPMIUHUN II€X MOBUHEH MaTH
BEHTUJIb 13 HAITUCOM «3aKPUTHU TIPH TOKEK1.

[TpumineHHss 11 3HEKUPEHHS JeTajie TOPIOYMMHU PO3YMHHUKAMH ITOBHHHI
Oyt 3a0e3medeHi MNPOTUIMOKEKHUMH 3aco0aMH 32 Y3TOJKEHHSM 3 OpraHamu
MOKEKHOTO HATJISY.

[lepen BxomOM y MPUMINIEHHSI ¥ ycepeauHl HOro Ha BUJIHUX MICISAX MOBUHHI
OyTH BUBIIICHI HAMKCH PO 3a00pOHY MaiHHA i KOPUCTYBaHHS BIIKPUTHUM BOTHEM.

30epiraHHsi XIMIYHMX pPEYOBMH pa3oM 3 TOPIOYMMU U JIErKO3aliMHCTHMHU

pPEYOBHHAMU 3200POHSIETHCSL.
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3ATAJIbHI BACHOBKHU TA PEKOMEHJIAIIIT

1. Ha ocHOBI BHKOHaHUX JOCIHIKEHb BHUPIIICHA BaXIUBE HAYKOBO-
IpaKTHUYHE 3aBJaHHs MO0 BCTAHOBJICHHIO 3aKOHOMIPHOCTEH BIUIMBY CE30HHHX YMOB Ha
dbopMyBaHHS TIOTOKY BIIMOB aBTOMOOUIB 1 po3poOili Ha I[ii OCHOBI METOJMKHU
KOPUTYBaHHSI pO3paxyHKOBOTo uucia mocti [1P.

2. Amnani3 3MIHH CEpPEAHBOMICAYHOI TEMIIEpaTypH TMOBITPS MPOTATOM POKY
MOKa3aB 3HAYHI TEeMIEpaTypHi Nepenaau, sKi 3HAYHOI MIpOI0 BIUIMBAIOTH Ha
IHTEHCUBHICTb (POPMYBaHHS IMapaMeTpy IOTOKY BIAMOBH, TOMY € HEOOXIJHICTH Yy
CTBOPEHHI CTaHAAPTy CTATUCTHUYHUX MapaMEeTpU KIIMaTUYHHUX (PAKTOPIB, SIKI HOBHUHHI
BUKOPHCTOBYBATHUCS TIPH IpaBUjaX €KCIuTyaTallii, 30epiranHs, TpaHCHOPTYBaHHS BCIX
BU/IIB TPAHCIIOPTHHUX 3aCO01B.

3. BcranoneHo 3akoHOMIpHOCTI ()OpMYBaHHS MOTOKY BiJIMOB aBTOMOOLIIB.
[ToTik BiIMOB BHU3HAYAETHCS MapaMETPOM MOTOKY, SIKUM XapaKTEepU3ye 1IHTCHCUBHICTh
IpOIIECy, 1 HAMPAIIOBAaHHSM B OJMHHUIIIO Yacy.

4. BcranoBieHo mepenik (GakTopiB, SKI HEOOXIAHO BpaxoBYBaTU IIPH
MOJICTIOBaHHI TOTOKY BIJMOB: JJisi JBUTyHAa TakuMHU (hakToOpamMu € TemImepaTrypa
MOBITPS 1 YacTKa JIHIB 3 OMaJaMu; i KOPOOKM Tepenad — TIIbKA 4YacTKa JIHIB 3
omajiamMu; JJIsi PO3JAaBalIbHOT KOPOOKM - Temrmeparypa TMOBITPS; IS PYJIbOBOTO
VOPABIIHHSA - KOE(IUIEHT ONOpYy KOYEHHIO; ISl BEAy4YMX MOCTIB - TeMIlepaTypa
MOBITPS; ISl THIIMX BIIMOB - BOJIOTICTh MOBITPSI; JJIsi aBTOMOOUIS B IIIJIOMY, TaK Camo,

K 1 1711 IBUTYHA - TEMIIEpaTypa MOBITPs 1 YaCTKa JIHIB 3 OIMaJIaMHU.

5. BcraHoBieHO 3aKOHOMIPHOCTI Ta MaTeMaTHUYHI MOJEJI BIUIMBY CE30HHUX
¢dakTopiB Ha MOTIK BIIMOB aBTOMOOUTIB 1 iX enmeMeHTiB. [ nBUryHa 1 aBTOMOOLIS
BIUTUB TEMIIEpaTypd Ha TMapamMeTp IMOTOKY BIJIMOB OMHCYETHCA KBAIPATHUYHOIO
MOJIEJUTIO, a ISl PO3/1aBajibHOT KOPOOKHU 1 BEAYYHMX MOCTIB HaWKpally anpoKCUMAIlilo
3a0e3mnedye eKCIOHCHIialbHa MOJeib. BIUIMB BITHOCHOI BOJIOTOCTI Ha IapaMeTp
MOTOKY 1HIIMX BIIMOB 1 Koe(]illieHTa OMmopy KOYEHHIO Ha MapaMeTp MOTOKY BiIMOB
PYJIBLOBOTO YIPABIIHHS OMUCYETHCS TAKOXK €KCIIOHEHTHHMH MOJIEISIMU. BCTaHOBIEHO

BU/J ABO(AKTOPHOI MOJIeIi BIUTMBY TEMIIEpATypH 1 YaCTKH JIHIB 3 OMaJlaMy Ha MapameTp
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MOTOKY B1JIMOB JBUTYHIB 1 aBTOMOO1IIB B LILJIOMY.

6. Otpumani pe3yabTaTH 3allPOIIOHOBAHO BUKOPUCTOBYBATH IPU PO3PAXYHKY
YHuclia TMOCTIB TMOTOYHOTO peMOHTY. JlIs 1bOro TPOMOHYETHCS  KOEQIIIEHT
HEPIBHOMIPHOCTI HAJXOJPKCHHS aBTOMOOLIIB PO3MISIIATH K CYMY JIBOX KOE(IIIIEHTIB:
Koe(imieHTa, MO 3aJICKUTHh BiJl YWCIAa aBTOMOOUTIB B MapKy 1 Koe(iieHTa, IIIo
BpPaxOBY€E CE30HHY HEPIBHOMIPHICThH ITOTOKY BIJIMOB.

7. PospaxoBani 3HaueHHS  Koe(]iIlieHTa  CE30HHOI  HEPIBHOMIPHOCTI
HAIXO/KEHHS aBTOMOOLTIB Ha TocTu 1P amst pi3HUX KIIMaTUYHUX YMOB, 1 MiATPHEMCTB

pi3HOI crienudiky.



61
CIIMCOK BUKOPUCTAHUX JI’KEPEJI

1. Jlymuenko O.A. TexHiuHe OOCITYroByBaHHS 1 PEMOHT AaBTOMOOLIIB:
[Migpyunuk. — K.: 3nanns-IIpec, 2003. — 511 c.

2. ®opranpunk €.10., OmickeBuuy M.C., Mactukam O.JI., [lenso P.A.
TexniuyHa ekcrTyartanis Ta HaJaldHICT, aBTOMOOLTIB: HaBuanmbHuii mociOnuk / 3a
3araipHOIO pen. €.10. @opranpbunka. — JIbBiB: Adima, 2004. — 492 c.

3. @opuanpurik  €.FHO. TeopeTuyHi OCHOBM TEXHIYHOI EKCIUTyaTallii
aBToMo01miB: Koncnekt nukiy aexiiid. — JIBiB: HY «JIIT», 2001,

4, Kanapuyk B.E., Jlymuenko O.A., Uurupunens A.Jl. excruryaramiiiHa
HajiiHICTh aBTOMOOUTIB: [Tigpyynuk: y 2 4., 4 ku. — K.: Buma mik., 2000. — Y. 1: ku.1.

S. Kanapuyk B.€., Jlygquenko O.A., Yurpuneup A.J[. ta iH. OcHOBH
TEXHIYHOTO0 OOCIYroBYBaHHS 1 peMOHTY aBTomMoOuIiB. Y 3-x kH. — K.: Buma mikona,
1994,

6. TexuiyHa ekcrutyaraimisi aBTomMoOuUTiB: HaBuanbHuit mocionuk / B.M.
Hemb6inpkuii, B.1. [1aBmok, B.M. Ilpumtok — JIyusk: JIyuskuit HTY, 2018. — 473 c.

7. Jlymuenko O.A. TexHiyHe O0OCIYroByBaHHS 1 pPEMOHT AaBTOMOOLIIB:
opranizaiis 1 ynpasninus: [linpyunuk — K.: 3nannsa. 2004. — 478 c.

8. HomranoB K.E., Toopyn A.I', IDI'staunuko O.l. ABromoOum 3
OCH3MHOBUMHU JBUTYHAMHU 1 Ta30[U3EJSIMU: OCOOJMBOCTI KOHCTPYKINI 1 TEXHIYHOTO
obocnayrosyBanHs. K.: Texnika. 1991. — 127 c.

9. Jlymuenko O.A. TexHiyHa eKcruryaTailis 1 OOCIyroBYBaHHS aBTOMOO1TIB:
Texnonoris: [Tinpyunnk — K.: Buma mxona. 2007. — 527 c.

10. [IpoekTyBaHHS  MIANPUEMCTB  ABTOMOOUIBHOTO  TPAHCIOPTY:
HaB4yabHUN nociOnuk: Yactuna 1 / B.P. Kaprnenko, I.C. Myposanuii, B.1. I1aBmiok. —
JIyuek: JIyupkuit HTY, 2014. — 300 c.

11. Kanapuyk B. €. OcHOBH TeXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY
aBToMoO11iB. B 3 kH. — Ku. 1 : Teopernuni ocHoBu. TexHoJOTis: MIAPYYHHUK /
Kanapuyk B. €., JlynuenkoO. A., UurpuneupA. 1. — K. : Buma mxona, 1994. — 384 c.

12. AkimoB M.IO. Po3pobka cucremu audepeHIiioBaHOTO KOPUTYBaHHS

HOPMAaTHUBIB TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY aBTOMOOUIBHMX JBHUTYHIB (Ha



62
npukiIaai 1BuryHiB aBToMoOuTiB KamA3): ABTO ped. muc. kaHm. TexH. Hayk., 1993. -

21 c.

13. Anapianos FO.B. [lochimkeHHs BILTUBY TOPOKHIX 1 TPAHCTIOPTHUX YMOB Ha
e(eKTUBHICTh TEXHIYHOI eKCIUTyaTallii aBToMoOLIiB. - Jluc kaHa.TexH.Hayk.,1979.-178c.

14. AnikeeB B.B. KopuryBanHs HOpMaTHUBIB pecypcy aBTOMOOUILHUX JIBUTYHIB
3 ypaxyBaHHSM CE30HHOI Bapiailii IHTCHCHBHOCTI Ta YMOB eKcIuTyaramii. - Jluc. kan.
TexH. Hayk, 2002. - 165 c.

15. Antonens JI.A. JlocimipkeHHS poOOTH  AM3EIBHOrO  JBHUTyHAa 3
Oe3mocepeHiM YIPHUCKYBAaHHIM TPH EKCIUTyaTalii B yMOBaX HH3BKHX TEMIEpPaTyp
HABKOJIMITHROTO MOBITPs: ABTOped. mucC. KaH[. TeXH. Hayk.,1973 .-25 c.

16. Texniune 0OCTYroByBaHHSA, PEMOHT 1 30epiraHHs aBTOTPAHCIOPTHUX
3aco0iB / B.€. Kanapuyk, A.A. Jlynuenko, LII. Kypuuku, [.A. Jlyiik: [linpyunuk: V 3-x
kH. - KH. 1. Teoperuuni ocHoBH. Texunounoris. - K .: Buma mkomna, 1991. - 359 c.

17. Jlymuenko O. A. TexHiuHe OOCIYyrOoByBaHHS 1 PEMOHT aBTOMOOLIIB:
Texnonoris : miapyunuk / JlymuenkoO.A. — K. : Buma mxkona, — 2007. — 527 c.

18. Baxmamos, B. K. ABromo6imi. KoHcTpyKiiist 1 eKcIutyaTaiiifHi BIacTUBOCTI
[Enextponnwmii pecypc]. - M.: Akanemis, 2011 poky.

19. €nidanos, JI. I. Texniuyne oO6cIyroByBaHHsS Ta peMOHT aBTOMOO1IIB [Ene-
KTpOHHUI pecypc]: HaBu, nocionuk / JI. I. €midanos, E. A. €nidanoBa - 2 usn.,

[Tepepab. i mom. - M.: DOPYM: UHDPA-M, 2013.

20. Ky3pmin, H. A. TexuiuyHa ekcruryaTailisi aBTOMOOLUTIB: HOPMYBAaHHS 1
yIOpaBIiHHS: HaBY, MOCIOHUK JJISI CTY/ICHTIB BY3iB, 10 HaBY. 3a (paxoM «ABTOMOOLTI Ta
aBTOMOO1TREHE TocnioapctBo» / H. A. Ky3pMmiH. - M.: ®OPYM, 2014.

21. Murans, B. JI. Meroagu TeXHIYHOI JIarHOCTHKH aBTOMOOLIIB: HAaBd,
nocionuk / B. JI. Murans, B. I1. Murais. - M.: ®DOPYM: UH®PA-M, 2014,

22. OcHOBHU eKcIuTyaTallii aBTOMOO1IIB 1 TPAaKTOPIB: HABY, MOCIOHUK IJis CTY/I.
ycranoB Buil. mnpod. ocsitu / C. I1. baxenos, b. H. Ka3zemin, C. B. Hocos; minper.
C. II. baxxenosa. - M.: Axanewmis, 2014.

23. Cunaes, I'. B. KoHCcTpyKIlis aBTOMOO1LIIB 1 TPaKTOPIB: MIAPYUYHUK JJIS BY3iB
/ T'. B. Cunaes. - 3-e uzn., Ucmp. 1 gom. -, 2016.

24. CuninmH, A. K. OcHOBuM TexHIYHOi eKcruryaraiii aBTomMoOuTiB [EnmexT-



63
poHHu# pecypc|: HaBy, nocioHuk / A. K. Cuninus. - M.: Pociiicbkuil yHIBEpCHUTET

npyx0u Hapoxis, 2011 poky.

25. Jedrzejewski Z. Zagadnienia rozwoju raplecza techniczego transportu
samochdowego // Motoryzajca. - 1988. - Ne4. - C. 73-79.

26. Kohl E. Grundsezliche Uberlegungen Zur Kulung von Kolben //
Motortechnische Zeintschrift. - 1970. - Ne2. - S. 53-57.

27. Magnanti T.L., Wong R.T. Network Design and Transportation Planning:
Models and Algoritm // Transportation Science. - 1984. - Nel. - P. 3-55.

28. Politique des transports // Bull. Commun. eur. - 1988. - Ne4. - P, 54-55,

29. Rocke P.M. Road freight industry-its role in the community and future
trends // 14-th ARRB Conf., 28 Aug. - 2 Sept. 1988. - Canberra: Nunawading, 1988.-
P.29.



