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METOAUKA BUSHAYEHHSA PAAY IEPEJATOYHUX YUCEJ
KOPOBKH INEPEJAY 3A YMOBHU MIHIMAJIBHOT'O IIJIAXY
PO3T'OHY ABTOMOBLJIA

Po3pobneHo MeToanKy BH3HAUSHHS IE€PENaTOYHUX YHCET KOPOOKH Iepenad, mo 3a0e3nedyroTh MiHIMaTbHIHA
IUISX PO3TOHY aBTOMOOINIS, Ta MPOBECHO i MOPIBHAHHS 3 IHIIUMH CIIOCOOaMU BH3HAYCHHS PSIY MEPEIaTOIHUX
gucesl KOpoOKH mepeaad.

KarouoBi cnoBa: aBTOMOOLNB, ABHTYH, TpaHCMICis, KopoOKa Iepenad, ONTHUMi3alis, IepenaTovHi
qHCIa.

Beryn. CyuacHe aBTOMOO1IEOylyBaHHSI XapaKT€pHE THM, IO JUIsl OUIBLI IOBHOTO
3a0e3neyeHHs] MOTpedU CMOKUBAYIB Y TPAHCIIOPTHUX 3ac00ax 3 ONTHUMAIbHUMU 3HAUYECHHSIMU
MOKA3HMKIB €KCIUTyaTalliiHUX BIACTUBOCTEH, OCTAaHHI KOMIUICKTYIOTHCS SIK PI3HUMHU TUIIAMH
IBUTYHIB (OCH3WHOBHUMH, Ta30BHUMH, U3EIISIMH), TOTYXKHICTh SKHUX 3MIHIOETBCA y JIBa 1
OinbIle pa3H, TaK 1 PI3HUMHU THUIIAMU TPAaHCMICI (aBTOMaTHYHA Ta MeXaHiuHa KOpoOKa
nepenay 13 pi3HOI0 KUIBKICTIO CTYIEHIB, JEKIJIbKa THIB TOJIOBHOI mepenadi Toio). s
TaKUX TPAHCIIOPTHHX 3acO0IB aKTyaJlbHUM € ONTHMI3allis MapameTpiB TATOBO-IIBUIKICHUX
BJIACTUBOCTEH, MaJMBHOI €KOHOMIYHOCTI Ta TOKCHYHOCTI, Ha OCHOBI SKOi OLIBII
JIOCKOHAJTIIIOK CTaHe OIliHKa e()EeKTUBHOCTI aBTOMOOLIA K Ha CTaaii MPOEKTyBaHHA, TakK i
IpY eKCIUTyaTarfii.

3 BUKOPUCTaHHSIM METOAIB ONTUMIi3allli epelaTOYHUX YHCEN TPAHCMICIi AOCATaI0Th
Kpamroi BiIMMOBITHOCTI KOHCTPYKIIi aBTOMOO1LISI yMOBaM Horo ekcruryatartii. 3ade3nedyeThest
TaKa BiJINOBITHICTh HAJIGKHUM BUOOPOM IIIbOBOI (YHKIIIi, aITOPUTMY ONTUMI3aIlii, @ TAKOXK
JIOCTOBIPHICTIO iH(OpMAITii 11010 HAMOUIBII BIpOTiTHUX YMOB €KCILTyaTallii.

Meta podoTu. BusHaueHHs psay nepeiaTouyHUX Yucesl KOpoOKH mepeaay aBToMoOLIs
32 YMOBH MIHIMaJIbHOTO LIUIAXY PO3TOHY aBTOMOOUIS 10 MAKCUMAaJIbHOT IIBUKOCTI.

OnTuMizallis KOHCTPYKTMBHHX IapaMeTpiB aBTOMOOLIS €  OJHMM 3 HaWOLIbII
BXUIMBHUX INUISAXIB TIJABUINEHHS TEXHIYHOTO PIiBHSA, MPOAYKTUBHOCTI, €KOHOMIYHOCTI U
€(EeKTUBHOCTI BUKOPHUCTAHHS aBTOMOOLIIB.

B3arani, onTumiszamis sBisie COOOK CYKYIHICTH MaTeMaTHYHUX pE3yJbTaTiB 1
YUCEJIbHUX METO/IB, OPIEHTOBAHMX HA 3HAXO/KCHHs Ta 1ACHTU(IKALID HaMKpamx
BapiaHTiB 3 0e3J1iui aJbTepHATUB 1 J03BOJIIE YHUKHYTH TOBHOTO Tepebopy 1 OIiHIOBaHHS
MOJIMBUX BapiaHTiB. ToOTO, IIe Ha eTami MPOEKTYBaHHS MOXXHA BU3HAYUTH BIIACTHBOCTI
MEXaHI3My, arperaty 4u CHUCTEeMH, SKi OyayThb 3a0e3leduyBaTH HaWKpalll XapaKTePUCTHKH,
JUIs  aBTOMOOUTIB - MiHIMaJIbHUH Yac 1 LUIAX PO3TOHY, MEHIINY BHUTpaTy MajuBa Ta
TOKCUYHICTb BIJIIIPallbOBAaHUX ra3iB.

Bynp-sika 3amava 3 onTuMisaliii CKJIaIaeThCs 3 MEBHUX eTamiB[1]:

1) Bubip xputepis oNTUMaIbHOCTI 1 BU3BHAYEHHSI LIIbOBOI (PYHKIIIT.

2) BcraHoBieHHS HEOOX1THUX 0OMEKECHb.

3) IlobGynoBa maTemMaTH4YHOI MOJIENI 00'€KTa ONMTHMI3AIII].
4) Bubip meToay onTUMI3aLlii.

5) IlpoBeneHHs onTuMisalii.
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Martepianun gociigxkensb. CkiaagHicTh BUOOPY HIbOBOI (YHKIIT MoiArae B TOMy, 1110
Oyab-sSKUi TEXHIYHUN 00'€KT, aBTOMOOLIb Y TOMY YHCIIi, Ma€ BEKTOPHHUI XapaKTep KPUTEPiiB
onTHUMaNbHOCTI (OaratokpurepiaiabHiCcTh). [lpuuomy, MOTINIIEHHS OJHOTO 3 BHUXIJIHHUX
napameTpiB, SK MpPaBUJIO, MPU3BOAUTH JO TNOTIPHICHHS IHIIOTO, TOMY IO BCl BHUXiIHI
napaMeTpu B OulblIoMy a00 MEHIIOMY CTyINEHI € (QYHKUISIMM THX CaMHUX KEpOBaHMX
napaMeTpiB 1 He MOXKYTbh 3MIHIOBATUCS HE3aJI€KHO OJIUH BiJl 0JHOTO [2]. 3Bakarouu Ha Te, 110
iboBa (DYHKINSI TOBUHHA OYTH TIJIBKH OJIHA, TO HA KIHIEBUH Pe3ylbTaT MOXKE BILTMHYTH
croci6 o00'emHaHHS ~— BUXITHUX TapaMeTpiB Yy CKalApHIA 1iiboBil  QyHKIii. Tomy,
PO3PI3HIIOTh YACTKOBI, aJWTUBHI, MYJIbTHIUIIKATHBHI, MIHIMAKCHI, CTaTUCTHYHI I[LIHOBI
¢GyHKIil TOImIO, Y 3B'A3KYy 13 UMM HEOOXIJHO PO3IJISHYTH JAOLIIbHICTH 3aCTOCYBaHHS
YACTKOBHUX, AaJUTHUBHUX 1 MYJIbTUIUTIKATUBHUX  KPUTEPIiB Mpu BUOOpI ONTUMATbHHUX
napaMeTpiB CUCTEMH «JIBUTYH-TPAHCMICisD» IPU BUKOPUCTAHHI JBUTYHIB Pi3HOI MOTYXHOCTI
3 OJJTHAKOBOIO TPAHCMICIEIO.

B sxocti nimboBoi (yHKII JOMITEHO BUKOPUCTOBYBATH 3aJIC)KHOCTI TOKA3HUKIB
eKCIUTyaTal[liHUX BJIACTUBOCTEN aBTOMOOUIS BiJl MEPEAATOUHOIO yucia TpaHcemicii. Tak, mms
BU3HAUEHHS TOKA3HUKIB TITOBO-IIBUAKICHUX BJIACTUBOCTEH aBTOMOOLIS  AOULIBHO
BUKOPUCTOBYBATHU 3aJIC)KHICTh LUIAXY PO3TOHY aBTOMOOLIS O MAaKCUMAJIbHOI HIBHJIKOCTI Bij
MepeaTOYHOro Ynciia Ha KOXKHIH 3 mepeaad, ToOTO PyHKITIIO BUAY:

S = f(U)—> min (1)

BusnaunBmm MiHiMyM naHoi QyHKIIT MOKHAa BU3HAUUTH 1 3HAUCHHS MEPEIATOYHOTO
Yyyucia TPaHCMICIT, 10 BIAMOBIAAE HOMY, SIKE 1 0y/1e ONTUMYMOM.

BukopucroBytoun nudepeHiiaibie piBHIHHA pyXy aBTOMOOUIS, 32 YMOBH PyXy HOTro
10 TOPU30HTAIIBHUX JUISIHKAaX Jopord GpyHkito (1) moxHa 3anucaru sk [3]:

v,

T vdv

[—
v aV:-+blV +c, 2)

S = Ma506

ne M, — moBHaA Maca aBTOMOOWIA, KT; Oos — KOE(]IIIEHT, SKUH BpaxoBye OOEPTOBI Macu
aBTOMOOLIS; ai, bj, ¢i - KoedilieHTH IU(EpeHIIaTbHOTO PIBHAHHA PYyXy aBTOMOOINS 3
OCH3MHOBUM JBUTYHOM

IaTerpan y Bupasi (2):

Yk Vi
b. K
S=MGJ,, Lln\aiVub,.mciH | 2‘”/
2a, yo2a;p alV i +bV +c, 3)

BuxonaB1u psi1 nepeTBopeHb, Bupas (3) npuiime BUIIISAA:

M5, b, 2aV +b,—+b’ ~4-a, ¢,
§ =—aB {ln‘aiV2+bl.V+c,.‘ - L In| — ’ ' _ Z’(
2a, o bP —4-a.-c,  2aV+b +b’—4-a,-c, " )

ne a,=A4,—KyF, b =B, _KfMag’ ¢,=C—-f,M,g
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Ui3 77 M — Uiz .77-‘1 Ui 77 M
Ai=a-72'aB,~—b"—, CiZC‘—5 (5)
ot Ber Fy

K

U =U, Uy 68, = 1,04+0,04-Um2,
K — xoediuient obriunocti, H.c’/m*; F — noGosa mioma, M* /) — koediwieHT omopy
KOUCHHS IPU MaJMX IIBUIKOCTAX pyXy; Ky — KoedillieHT, 10 BpaxoBye 3MiHy KOe(IIieHTY
OMopy KOYEeHHsI Npu 30UIbIIEHHI MIBUAKOCTI pyxy; U;— 3arajnpHe nepegaToyHe YHCiIo
TpaHcMicii aBToMoOutst; Ugyy — TepenaToyHe 4ucio KOpoOKH mepenad aBToMoOumst; Uppy —
nepeaToyHe YHCIO TOJIOBHOI Tepenadi aBTOMOOWIS; 77, — Koe]ilieHT KopucHoi Jii
TpaHcMicii; 7y Ta r,— JIWHAMIYHUA paalyc Ta paAlyc KOYeHHs Kojieca, M; a, b, ¢ -
KOE(IIIEHTH PIBHSAHHSI, KM allPOKCUMYEThCS 3aJICKHICTh KPYyTHOTO MOMEHTY JIBUT'YHA Bij
4acTOTH OOepTaHHs KoyiH4YacToro Bamy [3]; Vi ta Vi - modarkoBa Ta KiHIIEBAa IIBHAKICTH
pyXy aBTOMOOLJIS Ha Mepenadi.

[Ticns migcranoBku BUpasiB (5) y (4) oTpuMaHa KiHIIEBA 3AJICKHICTh IUISAXY PO3TOHY
aBTOMOO1JIS BiJ MepeIaTOYHOTO YHCIIA, IO 1 € IITHOBOK0 (QYHKIIIEIO.

IcHye nBa migXxoau 10 PilICHHS 3aBJAaHb OMTHMi3allii.

[lepmmii miaxix OpiEHTOBAaHO Ha TMONIYK O€3yMOBHOrO €KCTpemMyMmy (yHKIi, ToOTO
BU3HAUEHHS MakcuMyMy ab6o MiHiMmymy ¢ynkmii. I[locranoBka 3aBmaHHsS BHOOpY
ONTUMAJILHUX NTApaMETPiB CHCTEMH «IBUTYH-TPAHCMICisD» TIPH BUKOPUCTAHHI IBUTYHIB pi3HOT
MOTY)KHOCTI Taka, IO HOro MOXHa BHpINTYBaTH TUIBKM METOJaMU HEJIHIHHOTO
nporpaMmyBaHHs 0araTOMIpHOTO MOIIYKY. Lle MosiCHIO€ThCS TUM, IO IUIbOBa (PyHKINSA i
OOMEXEHHS ONMMUCYIOTHCSA HENIHIMHUMU 3aJIe)KHOCTSIMU BiJl BEKTOpa KEpOBaHUX MapaMeTpiB,
JUTSL BU3HAUEHHS SIKUX 3aCTOCOBYIOTh METOAM O€3yMOBHOI ONTHUMI3allii.

Jlpyruii miaxia 3aCHOBaHUI Ha TOMY, IO 3aBJAaHHS ONTUMI3allil MapaMeTpiB CUCTEMH
«JIBUTYH-TPAHCMICIsD» TTPH BUKOPUCTAHHI IBUTYHIB PI3HOI MOTY>XHOCTI € 3aBJaHHSAM YMOBHOI
ontumizamii 3 oOmexxeHHsmu. [Ipu oMy 3acTocyBaHHs Meroay IuTpadHuX (yHKIN i
IHITUX METO/IIB /A€ MOKIIMBICTh MEPEX0/1y BiJl yMOBHOI ONTHUMI3AIli /10 3aBJaHHs O€3YMOBHO1
onruMizarii.

VY Hamomy BUNAJKy, AOHUIBHO BUKOPUCTOBYBATH JAPYTHMM MiAXia, ake IIbOBa
byukuis f(U) ve € dyHKIier0 oaHiei 3MiHHOT. BOHA 3a1€XUTh, IK MIHIMYM BiJ TepeaaTOUYHUX
yricenn KopoOku nepenay Ugpy; 1 TOYaTKOBOI V7 Ta KiHIIEBOI MIBHIKOCTI pyXy Vi Ha mepenadi.
Bcei iHmI mapamerpu, 110 BXOJSATh B 3aJIEKHICTH (4), 3 NEBHUMHU IPUITYIICHHAMU, MOKHA
BBA)KATHU MOCTIHHUMHU.

Hns npuenenHs ¢ynkuii f(U) no BUIIIALY HENepepBHOI YHIMOAAIBHOI (YHKIT
OJHI€T 3MIHHOI (3aJI€KHOCTI NUISIXY PO3TOHY BiJl MEPEAAaTOYHUX YHUCET KOPOOKM Tepemad
Ukzii) HEOOX11HO 33/1aTH 3HAUYEHHS TIOYAaTKOBOI Ta KiHIIEBOT IBUAKOCTEH pyXy aBTOMOO1IS Ha
nepenadi Vyta Vi, ToOTO BBeCTH OOMEKECHHS.

Tax, ans cTyniHYacToi KOPOOKH Iepenay mepiia nepeaada Mae 3a0e3nevyBary 3aaHy
YMOBY TOJIOJIAHHSI MAaKCUMAJIBHOTO OTIOpPY PyXY 1 OOMEXKYETbCS 3YEIJICHHSM BEAYYHX KOJIIC
aBTOMOOUIS 3 JOPOXKHIM TMOJOTHOM. Bci iHIN mepemadi BH3HAYAIOTHCS dYepe3 Jlanma3oHu
MIBUKOCTEH BiJ] MOYAaTKoBOi V; 10 KiHIEBOI Vyx , mpudomy 31 30UIBLICHHSIM mepeaadi
3pOCTalOTh 1 3HA4YEHHS MIBUAKOCTeH. [HTepBaym mBHAKocTed Bif Vi mo Vyx  AOUUIBHO
o0upaTy, BUKOPUCTOBYIOUM 32 OCHOBY 0a30BUIl psij NepeJaTOYHHX YHUCENT aBTOMOOLISA Ta
psad, OTpPUMaHi pI3HOMAHITHUMH METOJaMH,  TaKUMHU $IK TEOMETPUYHA TPOrpecis,
TapMOHIYHMNA, TUHAMIYHUHT psaj Ta 1H.[4,5]. Jnsa aBTomo6ins 'A3 31105 «Bonra» 3 nBuryHom

ISSN 2078-6840. Bicnux HTY «XI11». 2013. Ne 29 (1002) 5



ABTOMOBUIEBY IYBAHHS

3M3 40621.1 3HaueHHs iHTEpBAJiB IIBUIKOCTEH Ha mepeaayax, BU3HAYEHUX 32 JOMOMOTO0
PI3HUX METO/iB, HaBe/eH1 B Tabmui 1.

[IpoanamizyBaBmn gani Tabn. 1, Oyno oOpaHO HACTyHHI 3HAYCHHS I1HTEPBAIB
mBHUAKocTeH BiA Vi mo Vi mo nepenavax: nepma nepeaada — 0 .. 11,994 m/c ; npyra nepegada
— 2 ..20,0 m/c; Tpers mepenaya — 4 .. 34,0 m/c; yeTBepTa nepegada — 6 .. 45,0 m/c; m’sTa
nepenavya — 8 .. 53,5 m/c. Y gaHoMy BUTNAAKY BKJIIOYA€THCA BECh IIBUIKICHUN Jiama3oH MO
nepesavyax BiJf MIHIMAIBHOI @y 10 MAaKCUMAIBHOI (W, 9ACTOTH OOEpTaHHS KOJIHYACTOTO
Bally JIBUTYHA. MOJJIHMBI 1 1HII CcrOcoOW BHOOpPY MIBHIKICHUX 1HTEpBAIIB IO Iepeaavax,
HANPUKIIAJ, BiJ MIBUAKOCTI, IO BiANOBiJa€ MaKCUMAJIbHOMY KPYTHOMY MOMEHTY JBUTYHA
(npu wj) 10 MaKCUMAaJIbHOI IIBUJKOCTI pyXy Ha mepenadi (IPU Wpgy), B MaKCUMaJbHOI
MIBUAKOCTI pyXy aBTOMOOUIA Ha momnepeinHid nepenadi (IPU Wpmax (i-1)), A0 MAKCUMalIbHOL
MIBUJKOCTI PyXy Ha AaHil nepenadi(lipu @y ;) Ta iH.

Tabnuns 1 - [HTepBanyu MIBUAKOCTEH MO Mepeaayax Mpy pisHUX 3HAYCHHSX MePEIaTOUHUX
yuces KOpoOKHU nepeaay

INepenaTouHi yrcia KOPOOKU Nepesiad, 00paHi 3a Pi3sHUMHU 3aKOHAMHM
I'eomeTpuuna lapmoHniuHMit JuHaMigHUI Meroauka
ITepenaua bazosa .
nporpecist psn pan ToxkapeBa
l-a 3,786 3,786 0,794 3,786 3,786
2-a 2,188 2,562 1,949 3,176 1,985
3-1 1,304 1,734 1,313 1,588 1,323
4-a 1,00 1,173 0,989 1,059 0,9993
5-a 0,794 0,794 0,794 0,794 0,794
IHTepBAIM TIBUAKOCTEH, M/C

1-a 1,713 - 11,994 1,713 - 11,994 1,713 -11,994 1,713 -11,994 | 1,713 - 11,994
2-a 2,965 — 20,754 2,532 -17,725 3,329 -23,2 3,268-22,877 | 3,353 —23,468
3-5 4,975 — 34,824 3,741 — 26,188 4,941 — 34,586 4,903-34,324 4,99 — 34,931
4-a 6,487 —45,411 5,53 - 38,713 6,559 — 45,916 6,533-45,731 | 6,626 —46,385
5-a 8,17 57,192 8,17 -57,192 8,17-57,192 8,17-57,192 8,264 — 57,848

MeH1iie 3Hau€HHS KIHIIEBOI IIBUKOCTI HA I’ ATIH Mepenadi MOsSCHIOETHCS BiICYTHICTIO
JIHACHOTO 3HAYEHHS ONTUMYMY NIEPEIaTOYHOr0 YUCIIa IPU OUTBIINX 3HAYEHHSIX IIBUIKOCTI.

[TincraBuBimm 3HaueHHs Vi 1 Vx nns kokHOI mepenadi y Bupas (4), moOymoBaHO
rpadiky 3aJeKHOCTI MUIAXY PO3TOHY BiJl 3HAYCHHSI MMEPEIaTOUYHOTO YMCIa KOPOOKU Tepeaad
Ha KOXHIU niepemadi (puc.1).

[Ticns BBenmeHHsi oOmexkeHb y ¢yHkmii f(U) 3anumiaeTrscs TUTBKM OJHA 3MiHHA -
nepeaaToyHe Ynucio Kopooku nepenad Ugyr, IO 1 € IIyKaHUM XapaKTePUCTUYHUM KpUTEPiEM
(kpuTepieM onTUMaIBHOCTI). /{7151 BU3HAYEHHS [IHOTO KPUTEPII0 MOKHA CKOPUCTATHUCS OJHUM
13 MeTO/IIB Teopii onTuMizalii s GYHKLIT OHI€T 3MIHHOT, TAKUMH SIK, METOAU BUKIIOUCHHS
1HTepBaJliB (METOJ AUICHHS 1HTepBay HABIILI, METOJ 30JI0TOT0 CIYE€HHS, METOJ] PIBHOMIPHOI'O
MOIIYKY Ta 1H.), METOAM MOJIHOMIAbHOI anpokcumMalii (KBaJpaTuyHa arnpoKCHUMAaIlisi, METOT
[Tayena), MeTou 3 BUKOPUCTAHHIM moXimHuX (Meron Herotona-Padcona, meTon cepeaHnoi
TOYKH, METOJI CIueHHB) To1IO [6,7].

MeTtoa «30JI0TOr0 CIYEHHS» € JIOCTaTHhO €(PEeKTUBHUM 1 MPOCTHM Y TOPIBHSAHHI 3
IHITUMHU METOJIaMU, OCKIIBKU BIH MOTpeOy€e HAWMEHIIIOTO YUCa OI[IHIOBaHb VISl TOCSATHEHHS
OJIHAaKOBO1 TOYHOCTI BU3HAYCHHS ONTUMYMY .
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Pucynok 1 — 3anexnicts nusaxy po3rony aBromo0inst 'A3 31105 «Bonray 3 nurynom 3M3
40621.10 Bix mepenaTOYHUX YKCENI KOPOOKH mepenad

MeToa «30J0TOTO CiUEHHS» MOJsirae B HacTynmHoMy, puc.2 [7]. Ha modatkoBomy
BIZPi3KY [a, b] oOuparTbcs MBI TOYKU X; 1 X, TaK, 00 BUKOHYBAJIOCS CITiBBIJIHOILICHHS
«30JI0TOTO CIYEHHSD» IBOTO BiJpi3Ka:

1. SIkmo KuTbKICTh TPOOHUX TOYOK MPUHAMAETHCA PIBHUM JIBOM, TO I1X MOTPIOHO

PO3MIIIyBaTH Ha OJJHAKOBUX BiJICTAHSX BIIHOCHO CEpPEIUHH IHTEPBATY

2. YV BIANOBIIHOCTI 3 3arajbHOI0 MIHIMAaKCHOIO CTpaTeri€l0 NpoOHI TOYKH IMOBUHHI
pO3MINIyBaTUCS B 1HTEpPBaJi MO CUMETPUYHIN CXeMi TaKMM YHHOM, 100 BiAHOIICHHS

JOBXHHM TMIiJIHTepBaJa, IO BUKIIOYAETHCA, 10 BEIMYMHH IHTEPBATY TOMIYKY,

3aJIMIIAIOCS TOCTIHHUM.

3. Ha xoxHiil iTepamii npouenypu MOIIYKYy TIOBUHHO 3HAaXOIUTUCS TUIBKH OJHE
3HaYeHHS (PYHKIII] B OTpUMYBaHIl TOYI.

OOUHCTIOIOTECS 3HAYeHHS LUTbOBOT (DYHKIIT y IUX Toukax — f(x;) Ta f(x;). Bonu
MOPIBHIOIOTKCS, 1 3 TIOJIAJTIBIIIOTO PO3TIISAY BUKIIOYAETHCS BIAPI30K, MPUIISTIIMMA 10 TOUKH, SIKa
nae Oiiblle 3HaYeHHs UTboBOI PyHKUIT (TYT Biapi3ok [xz, b]). ToOTo BUXigHMIA BiAPi30K /a,
b] «ctaryerbes» 1o Binpizka [a, b;/. Ins 1boro HOBOTO Biapi3Ka 3HAXOAMTHCS CepeauHa, 1
BITHOCHO Hel CUMETPUYHO TOYIIl X; CTABUThCS TOYKa X3. JlJig HEi po3paxoByeThCs 3HAUCHHS
ib0BOT PyHKIT f(X3) 1 MOPIBHIOETHCSA 3 f{Xx;). 3 TOAATBIIOTO PO3TJISAY 3HOBY BUKIIOUAETHCS
B1JIPI30K, IPWJICTIIMI IO TOYKH 3 OUIBIIMM 3HAYCHHSIM LUIbOBOI (QYHKIIT, TYT 1€ BiAPI30OK [a,
x3/. [ToTOYHMI BiAPI30K «CTATYETHCS» 10 HOBOTO BiApi3Ka, TyT ue /a;, b;/ i T.14.
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PucyHnok 2 — MeToj «30710TOT0 CiueHHS»

[Tommyk 3a JOMTOMOTOI0 METO/IA «30JI0TOTO CIYEHHS» MOXKE OYTH 3aKiHYCHO, BUXOTIN
3 3a[1aHOi KUIBKOCTI OOYMCIIeHb 3Ha4eHb (PYHKIII a00 MO JOCATHEHHIO 3aJaHOi BIIHOCHOL
TOYHOCTI 3HaueHHs (yHKUIi, o po3riasgaerbes. [lpore HaMOLIBII  JOLUIBHUM €
BUKOPHCTAHHA 000X KpUTEPIIB.

BukopucToBylouM HaBeIEHH METOJ] ONTHMI3alii, 3a JOMOMOTrOI0 MPOTPAMHOTO
cepenoBuma Mathcad 15 Oyno BU3HAUEHO psij MepeIaTOYHUX YHCEIT 32 YMOBH MiHIMaJIbHOTO
IUISXY PO3rOHY aBTOMOOLISA 10 MAaKCHMalbHOI IIBUIKOCTI, Ha MpHKiIanl aBromooOuns ['A3
31105 «Bousray 3 aeurynom 3M3 40621.10.

OTtpumaHuil psa HepeaTOYHMX 4Yucesl OyJ0 BUKOPUCTAHO Ul PO3paxyHKIB dacy i
HUIAXYy PO3rOHY JO0 MaKCUMalbHOI INBUAKOCTI PYyXy aBTOMOOUIA 3a TEXHIYHOIO
xapakTepucTukoro (173 kM/rox), pe3ysbTaTH SKOTO HaBeACHI y TaOmuIli 2.

Tabnuns 2 — [lopiBHSAHHS yacy 1 HUIAXY PO3TOHY A0 MaKCUMAaJIbHOI MIBUIKOCTI IPU PI3HUX
g]1aX IepelaTOYHMX Yucesl KOpoOKH mepenay
[Tepenarouni uncia KopoOKHU mepenad, 0OpaHi 3a pi3HIMH 3aKOHAME

Homep Basosa Teomerpuuna |[apmoniunmii | Junamiuamii | Meroauka |Po3paxosanuii
nepeayi mporpecist pan pan ToxapeBa pAA
1-a 3,786 3,786 3,786 3,786 3,786 3,786
2-a 2,188 2,562 1,949 3,176 1,985 2,79
35 1,304 1,734 1,313 1,588 1,323 1,7
4-a 1,00 1,173 0,989 1,059 0,993 1,24
5-a 0,794 0,794 0,794 0,794 0,794 0,93
Yac/ILlnsax po3roHy 10 MaKCUMAaJIBHOT IIBUAKOCTI 3TiAHO 3 TEXHIYHOIO XapaKTEPHUCTUKOIO
t, ¢ 62,048 66,569 61,576 64,698 61,704 54,626
S, m 2162,531 2353,17 2144,005 2260,048 2150,312 1833,761
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ABTOMOBUIEBY IYBAHHS

BucHoBku. PesynbraTu po3paxyHKIB IOKa3ald, MO0 pPsJl TEpelIaTOYHHX YHUCel,
pO3paxoBaHU 3a METOIMKOIO, IO 3a0e3Meuye MiHIMaJIbHUM IUISIX PO3TOHY aBTOMOOUIA 10
MaKCHMaJbHOI MIBHJAKOCTI, TO3BOJISE€ 3MEHIIMTU ILISAX PO3roHy Ha 15,2% y mopiBHSAHHI 3
0a30BUM pAAOM MepelaTOYHUX YUCEI.
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MeToanka BH3HAYEHHS PSIy MepelaTOYHHX YHces KOPOOKH mepefady 3a YMOBH MiHiMaJbHOTO
HIsaxy posrony apromodins / B. II. Caxno, A. O. Kopnau // Bicank HTY «XIII». Cepis: ABTOoMOGine- Ta
TpakTopoOymyBanus, 2013. — Ne 29 (1002). — C. 3-9. — biGuniorp.: 7 Ha3B.

PazpabGorana Meromuka ONpelesieHWs] 3HA4YEHWH IIepelaTOYHBIX 4YHCeJ KOpoOKM Tepezad,
obecrieunBaoNne MUHUMAIBHBIN ITyTh pa3roHa aBTOMOOWIIS U TIPOBE/ICHO €€ CPaBHEHHUE C APYTHMH CIIOCO0aMu
OIIpe/IeNIeHUs PAiZia epeJaTOYHBIX YHcell KOPOOKH Iepenay.

KoaroueBble ciaoBa: aBTOMOOWMIb, JBUratelb, TPAaHCMHUCCHSA, KOpOOKa mepenad, ONTHMHU3ALUL,
nepenaToyHble Yucia

The method for determining the gear ratios to ensure minimal path acceleration and held its comparison
with other methods of determining the number of gear ratios.
Key words: automobile, engine, transmission, gear box, optimization, ratios
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