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K OHEHKE D®PEKTUBHOCTH YIIPABJIEHUSA BOJIBIIEI'PY3HBIMU
ABTOMOBUJISAIMU-CAMOCBAJIAMUA B I'OPHBIX YCJIOBUAX

TaKuKCKUIl TEXHUUECKUH YHUBEPCUTET UMEHHU akajemuka M.C. Ocumu®
FOxHO0-Ypanbckuil TOCy1apCTBEHHBIN YHUBEPCUTET
(HaLMOHAJIBHBIN HCCIIEN0BATENbCKUI yHI/IBepCI/ITeT)z

TroMeHCKui UHTYCTpUATIbHbBIN YHI/IBepCI/ITeTg,
To6oabCKH MHAYCTPHATBHBIA HHCTUTYT

PaccmoTpensr Bompock! orieHKH 3¢ dekTrBHOCTH peoOpa30BaHus TEIIOBOH YHEPTUU B MEXaHHIECKYIO pabo-
Ty TpH SKCIUTyaTaIlliy KapbepHBIX aBToMoOMIe-camocBaioB berA3-7540 B, a Taxoke cTparerus ynpaBiIeHHS aBTOMO-
OuiieM B TOPHBIX ycloBHAX. JaHO ompenenenne 3pQPEeKTHBHOCTH YIPABICHUS aBTOMOOMIEM, HA OCHOBE KOTOPOTO pas-
paboTaHbl METOMKA U MaTeMaTHYSCKUE MOJCIH OLCHKU (P HEKTUBHOCTH paboThl BoAUTENS. [IpUMEHUTENBHO K YCIIO-
BUSIM DKCIUTyaTalli OOJbIIEIPY3HBIX AaBTOMOOMIIEI-CAMOCBAJIOB B TOPHOI MECTHOCTH Hauboee 3HAYUMbBIMH SBJISFOT-
Csl SHEPreTHYECKUE M YKOHOMUUECKHE TIOKA3aTelH, a TAKKe IoKa3aTesin HajexHocTH. OneHka addexTHBHOCTH paboThI
BOJIUTEJISI 110 YHEPreTUYECKUM M SKOHOMHMYECKUM IT0Ka3aTelsiM BBINMOJHEHA Ha OCHOBE IYTEBOT'O pacxoja TOIUIMBA U
CMEHHOH NPOU3BOUTEIBHOCTU aBTOMOOHIIA-CAMOCBaIa COOTBETCTBEHHO.

D¢ deKTUBHOCTD yNpaBieHUs OObIIETPY3HBIM aBTOMOOMIIEM-CaMOCBAJIOM MO MOKA3aTEII0 MaTepHalbHBIX 3a-
TpaT OLEHEHA 10 PacXojay 3alacHbIX 4acTeld W PEMOHTHO-IKCILTyaTallMOHHBIX MaTepHraioB. OueHka 3()(GeKTHBHOCTH
(YHKIIMOHUPOBAHUSI BOJUTEISI TI0 MTOKA3aTEIsIM HaIC)KHOCTH BBITMOJIHEHA HA OCHOBE YIICIBHBIX 3aTPaT BPEMEHH, Tpyaa
1 QUHAHCOBBIX 3aTPaT Ha YCTPAHEHHUE SKCIUTYaTallMOHHBIX M PECYPCHBIX OTKA30B.

Kniouegvie crosa: MmonennpoBaHue, OOJbIIETPY3HbIE aBTOMOOMIN, BOAUTEND, 3()(HEKTHBHOCTH, TOPHBIE yCIO-
BUSI, IPOU3BOIUTENBEHOCTH aBTOMOOWIA, TO M peMOHT, HaAEKHOCTh, 6€30ITaCHOCTh ABTOMOOHIISL.

BBenenune

B ycnoBusx cnokxHOW reoMeTpuu JOPOTH B TOPHOM MECTHOCTH KIFOUEBBIM (PaKkTOpoM 3¢-
(EeKTUBHOCTH NpeoOpa3oBaHMs TEMJIOBOM SHEPrUM B MEXaHHUYECKYIO0 DPabOTy, HCHOJIb3YEMYIO
JUIS BBITIOJIHEHUS TPAHCIIOPTHOW OIEpallny, ABISETCS BOAUTENb. DPPEKTUBHOCTH €ro (PyHKIMOHU-
pOBaHUS B 3HAUUTEIbHON Mepe hopMupyer 3(HeKTUBHOCTh QYHKIIMOHUPOBAHHS CaMOTI'0 aBTOMO-
OWJIs M OKa3bIBaeT pellarolliee BIUsSHNUE Ha cucteMy «BoauTens — aBToMOOMIb — Jopora — cpeaa
(BAZIC) B nenom. Ocoboe 3HaueHue OOpeTaeT 3TOT acleKT i OOJbIIETPY3HBIX aBTOMOOWIIEH,
HCIOJIb3YEMBIX B BHICOKOTOPHBIX YCIOBHSX, MPU NPOQUIIE C TPABUMHBIM MOKPHITUEM B JIBYXCMEH-
HOM PEXHUMe, C HEN30€KHO YacThIMU ¥ PE3KMMHU MaHEBPaMHU.

ITocTraHoBKa 3agaun

O¢ddexkTnBHOCT PabOTHI BOJUTENS TPY30BOTO aBTOMOOMIISI MOXHO ONPENEIUTh KaK OTHO-
II€HHE JOCTUTHYTOIO pe3yibTara (B €ro S3HepreTuYecKoM, IKOHOMUYECKOM, KOJIOTHUECKOM U Ma-
TepUaIbHOM BBIPAKEHMAX) B IpoLiecce MpeoOpa3oBaHus TEIJIOBOM 3HEPIrUM B MEXaHUYECKYIO pa-
00Ty, UCHOJIB3YEMYIO JJIsl TPAHCIIOPTUPOBAHHUS MACCAXUPOB U I'Py3a, K U3PACXOJOBAHHBIM PECyp-
caMm. CMmbIca MOHATHA «d()(PEKTUBHOCTH BOJIUTENS» BOOOILE TOPA3I0 HMIMPE, HEXKEIH «HAJEKHOCTD
BOAUTENA». ECny moa HaJle)kKHOCTBIO MOXKHO ITOHUMATh CIIOCOOHOCTh 0€301MIMO0YHOI0 YIpaBIeHUs
TPAHCHOPTHBIM CPEICTBOM IIPH PA3THUHBIX JOPOKHBIX U MOTOJAHBIX YCIOBHAX B T€UEHHE pabovero
BpEMEHH, TO 3(PPEKTUBHOCTH BOAUTENS — 3TO Ta YK€ HAJEKHOCTH, JOCTUTHYTAsl C HAUMEHBbIIMMHU
YHEPreTUYECKUMHU, JKOHOMUYECKMMH U MaTepUalIbHBIMU 3aTpaTaMy, a TAaKK€ C HAUMEHBIIUM JKO-
JIOTUYECKUM YIIEPOOM.
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Jis KOMIUTEKCHO# omeHKH 3()()EeKTUBHOCTH yIpaBJIeHUS aBTOMOOWJIST BoAuTeneM OJp Ha
CTPOUTENIbCTBE TUAPOTEXHUUYSCKUX COOPYKECHHUI B TOPHBIX YCIOBHUSX OyIeM HCIIOJIb30BaTh BbIpa-
xenue (1):

CIRICHRICIEIC IR (1)
e Do, Dox, Ou, Iy — cOCTaBIIOMKE YPPEKTUBHOCTH YIIPABICHUS aBTOMOOKIIEM I10 dHEpreTuye-
CKUM, SKOHOMHUYECKUM, HAJCKHOCTHBIM TOKA3aTEeJISIM COOTBETCTBEHHO, a TAKXKE IO IOKA3aTeIto
MaTepHaJIbHBIX 3aTpar.

JocTurayTeiii pe3ynbraT 3(h(HEeKTUBHOCTH BOIUTENS TPY30BOIO aBTOMOOWIIS CKJIaIbIBACTCS
13 OOJIBIIOTO KOJIMYecTBa (haKTOPOB: SHEPreTUIECKOr0, SKOHOMHYECKOT0, HAJIC)KHOCTHOTO, MaTe-
PHAITBHOTO, 3KOJIOTHYECKOTO U IPPEKTUBHOCTH 3a cYeT obecrieueHusi 0€30MacCHOCTH JIBHIKCHHS.
JIist Tpy30BBIX aBTOMOOMJICH B TOPHBIX M BBICOKOTOPHBIX YCIOBHUSAX JKCIUTyaTalldd CYIIECCTBCHHBI-
MH SIBJIIIOTCS JTAJIEKO HE BCe mepevucieHHbie ¢aktopsl [1]. Hampumep, BechbMa He3HAUMTENICH
B YCJIOBUSAX CTPOHMTEIBCTBA THUAPOTEXHHUYCCKHX COOPYXKCHHU JOCTHUTHYTBHIA SKOJOTHUECKUN pe-
syabTat [2]. KaphepHbIM J0poraM CBOWCTBEHHBI HE3HAYUTEIbHAS TUIOTHOCTh M MHTEHCHBHOCTH
JIBMDKCHHUSI aBTOMOOMJICH, a apK IPy30BbIX aBTOMOOWIICH OCHAIICH JIU3eIbHBIMU JBHUTATeISIMH [3,
4]. 3a Bce Bpems crpoutenbeTBa ['DC He Obutn 3adukcupoBanbl JTII ¢ TAXKETBIMEA TOCIEACTBHS-
Mu. C y4eTOM HE3HAYUTEITHbHOCTH BJIMSHUS YKOJOTHUYECKUX ACIEKTOB, a Takke 3(pPeKTUBHOCTH 32
cueT obecrieueHUs: 0E30MaCHOCTH JIOPOYKHOTO JIBHXKCHHS B Ha3BAHHBIX YCIIOBUSX, B MPAKTHUECKUX
pacuerax oreHKH 3(Gp(HEKTHBHOCTH MX MOXHO HE IPUHUMATh BO BHUMaHue [5, 6].

DHepreTuyeckas coCTaBIsoNIas 3hHEKTUBHOCTH BOIUTENS I, GOpMUPYETCs, B OCHOBHOM,
3a CUET YAEIBHOr0 pacxoja TOIUIMBA HA €IUHUILY BBIITOJIHEHHOW pa0OTHl WIM HA CIWHUILY Hapa-
6otku (puc. 1). [l TOPHBIX M BBICOKOTOPHBIX YCIOBHH SKCILUTyaTallid OOJIBIICTPY3HOTO aBTOMO-
OwmIIsi-caMocBajla XapaKTepHa OTHOCHTEIBHO HHU3Kas dHepreThueckas 3(P(EeKTHUBHOCTh BOIUTEIS,
3aBHCAIIAS OT 0OJBIIOro yrcia GakropoB. Hanbosee BaxkHbI MPUOOPETECHHBIC MACTEPCTBO, 3HAHHMS,
YMEHHUS ¥ HABBIKM YIIPABJICHUS aBTOMOOWJIEM B CIIOKHBIX TOPHBIX yciaoBusx [7, 8]. Dddexrus-
HOCTb YIPaBJICHUS OOJIBIICTPY3HBIM aBTOMOOMIIEM-CAMOCBAJIOM IO YKOHOMHUYECKOMY IOKA3aTeIt0
D,x MOKHO KOCBEHHO OIICHHUTBH 0 CMEHHOW IMPOU3BOJIUTEIBHOCTH, KOTOPAas, B 3aBUCHMOCTH OT
CTHJISL BOXKICHHS, BapbUpPYyeT B IMUPOKUX mpexaenax (puc. 1). B ycnoBusix crpourenbctBa Porys-
ckoi ['DC nHawmydmme moka3aTeiad CMEHHON NPOU3BOAMTEIHLHOCTH HAOIOAAIOTCS, HadyWHAs
C TPEXJICTHETO TI0 MIECTHAIIATHIICTHUN CTaX paOOThI BOJUTENS, JJOCTUTasi MAKCUMyMa K BOCBMOMY
TOfy.
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Puc. 1. 3apucuMocTh MyTEBOr0 PacxoAa TOMJIHBA U CMEHHOI MPOU3BOIANTEILHOCTH
OT cTaka padoThl BOAUTEIS:
1 u 3 — bepesicnuswpiii cmuib 80X4#COCHUSL,
2 u 4 — azpeccusHblil CMUib BOHCOCHUSL,
5 — cpeonue 3nauenus noxazameneii
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D¢ hEeKTUBHOCT YIPaBICHHUs] OOJBIIETPY3HBIM aBTOMOOMIEM-CAaMOCBAJIOM TIO TTOKAa3aTeio

MaTepUaIbHBIX 3aTpar J,, MOXKHO OIIEHUTH TI0 PACXOJy 3alaCHBIX YacTel M PEMOHTHO-IKCILTyaTa-
[IHOHHBIX MaTEpUANIOB (pHC. 2).
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Puc. 2. 3apucuMOCTh pacxoja 3alacHbIX YacTeid U MATEPUAJIOB OT CTa:Ka paboThbl BOAUTEJIA:
1 — bepedrcrusulii cmuib 80cOeHUSA,
2 — azpeccusHblll CMulb 80HCOCHUSL,
3 — cpeduee 3HaueHue noxazamels

B kauecTBe oricHOUHOro mapamerpa 3(PQGEKTHBHOCTH YIIpaBiICHUS OOJBIICIPY3HBIM aBTO-
MOOMIJIEM-CaMOCBAJIOM T10 TIOKA3aTeNt0 HAASKHOCTH D, IPHUHUMAIOTCSI YKOHOMHUYECKHUE KPUTEPHH
0€30TKa3HOCTH H JIOJITOBEYHOCTH aBTOMOOWJISI, B YaCTHOCTH, YACIbHBIC 3aTpaThl BPEMEHH, TPy/ia
U JICHeXKHBIX CPEIICTB HA YCTPAHEHUE SKCIUTyaTAIIMOHHBIX U PECYPCHBIX OTKa30B (puc. 3).
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Puc. 3. 3aBucuMocTh Moka3aTesieil HaeXKHOCTH ABTOMOOWJISI OT CTa’Ka PadOTHI BOTUTENS:
1 — bepedicruswlii cmunb 80cOeHUSA;
2 — azpeccusHblil CIMUIb BONCOCHUSL,
3 — cpeodnee 3nauenue noxazamers

OHepreTrueckyto 3(pQeKTUBHOCTD yIpaBICHUS aBTOMOOWIIEM MOXKHO OINPEIECITUTh U3 OT-
HotreHust (2):

Q.
3’ — min ’ 2
9H QI ( )

rac Qmin )41 Qi_ COOTBCTCTBCHHO, MUHUMAJILHOC U TCKYIICC 3HAYCHUS ITYTCBOI'0 pacxoaa TOIJIMBA.



144 Tpyovt HI'TY um. P.E. Anexceesa Ne 3 (130)

OxoHomuueckasi 3Qp(GEeKTUBHOCTh YNpPaBICHUS] aBTOMOOUIIEM OIpenesieTcss U3 OTHOLICHHS

3):
11
33K = ﬂ’ (3)
1
rac Hmax )51 Hi — MAKCHUMAJIBHOC N TeKymee 3HAYCHU CMeHHOﬁ IMPOU3BOJUTCIIbHOCTHU aBTOMO6I/IJ'IH
COOTBETCTBCHHO.
B(b(beKTI/IBHOCTB yr[paBJ'IeHI/IH aBTOMO6I/IJ'ICM II0 IIOoKazaTciisiM HaAaACKHOCTHU BBIpa)KaeTCﬂ

otHomeHueM (4):
2, =—"1% 4)

riae Hmax 1 Hi — COOTBETCTBEHHO, MaKCUMAJIbHOE U TEKYyIllee 3HAYCHUsS OICHOYHBIX IMOKa3aTelieit
HAJC)KHOCTH aBTOMOOWIIS;

Db beKTUBHOCTL YIPABICHUS aBTOMOOHIEM 110 MaT€PUAIbHBIM 3aTpaTaM MOXKHO OIpejie-
UTh U3 otHomeHus (5):

M
3,’” = . ! (5)
M,

rie Mpmin 1 M; — COOTBETCTBEHHO, MUHUMAJIbHOE U TEKYIIee 3HAUCHUS MaTepUaIbHBIX 3aTpaT.

C yderoM BbIpaxkeHuii (2-5) Beiparkerue (1) MOxKHO nepenuchiBaTh B BUje (6):
— Qmin .Hmax .Hmax .Mmin (6)

B - .
Q I H M
Ha ocHoBe MHOrosieTHuX HaOJMIOACHHUN UIsi OOJIBIIErPY3HBIX KaphepHBIX aBTOMOOWIIEH-
camocBaioB benA3-7540B B ycnoBusax skciutyaTaiuu Ha cTtpoutenbcTBe Porynckoit 'DC no BHI-
pakeHu1o (6) BHIOTHEHBI pacyeThl OIIeHKU d(H(PEKTUBHOCTH YIpaBlIEHUSI aBTOMOOUIIEM, pe3yibTa-
ThI KOTOPBIX IIPUBEIEHBI B Ta0I. 1.

Tabauya 1.
Pe3yabTaTsl pacuera 3¢peKTHBHOCTH YIIPABJICHUS ABTOMOOHIEM
MoxazaTenan Cra:x paboThbl

OIICHKH 3(1)(l)eKTI/IBHOCTI/I 0 5 8 10 15 20 25 30
Ilyresoii pacxon 208 190 182 | 1795 | 1765 | 1765 | 178 180
toruua Qj, 1/(100 km)
Qmin / Qi 0,8486 | 0,9289 | 0,9698 | 0,9833 | 1,0 1,0 | 0,9916 | 0,9806
CueHHAS TpOMSBOIATCT 315 | 353 355 354 350 343 333 320
JILHOCTE [1;, T/cM
o] TT; 0,8873 (09994 | 1,0 | 09972 | 0,9859 | 0,9662 | 0,9380 | 0,9014
MarepuaibHbie 95,0 80,0 68,0 67,0 68,0 39,0 71,0 75,0
3arparsl, M;
M / M, 0,7053 | 0,8375 | 0,9853 | 1,0 | 0,9853 | 0,9710 | 0,9437 | 0,8933
Tlokasatenn Haj@KHOCTH aB g4 | 7109 | 700 | 700 | 710 | 720 | 730 | 750
TomoOus, Hi
How ! Hi 0,7778 10,9859 | 1,0 1,0 | 0,9859 | 0,9722 | 0,9589 | 0,9333
S dexrurHOCTS 0,4131 | 0,7627 | 0,9555 | 0,9805 | 0,9577 | 0,9121 | 0,8417 | 0,7369
YIpaBIeHHs aBTOMOOMIIEM, Jp
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PesynbraThl pacueToB 1o hopmysie (6) ¢ UCroIp30BaHHEM JaHHBIX MHOTOJICTHUX HaOIIO/Ie-

HUH TIpeCTaBICHBI B BUAC Tpaduka 3aBUCUMOCTH d(PPEKTUBHOCTH YIPABICHUS OOJBIIETPY3HBIM
KapbepHBIM aBTOMOOUIIEM-CaMOCBAJIOM OT CTaka pabOThl BoauTes (puc. 4).
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Puc. 4. 3aBucumocTts 3(peKTHBHOCTH yHpaBJieHUus: aBToMoOnIeM-camocBaioM benA3-7540B
0T cTaxa padoTbl BOAUTE/ISI B TOPHBIX YCJI0BUSAX

Jns pacdyera 3(QQPEKTUBHOCTH YIPABJICHUS OOJIBIICTPY3HBIX KapbEePHBIX aBTOMOOWIICH-
camocBanoB benA3-7540B, skcrmyatupyeMbix Ha crpoutenberBe Porynckoit ['DC, mpennaraercs
sMnupudeckas Gopmysa B BHIE HHTEPIOIAIMOHHOT0 MHOrowieHa Jlarpamka [9, 10] (7):

3, =0,008857-# +0,5824-t* +10.63-¢ +41,31, (7

rze t — crax paboTbl BOAUTENS, JIET.

YpoBeHb 3QGEKTUBHOCTH YIPABICHHUS aBTOMOOWIEM MPEACTABIIICT COO0H OTHOCHTEIHHYIO
XapaKTepUCTUKY KadyecTBa I'Py30NEpeBO3KH, OCHOBAHHYIO HAa CPaBHEHUHM 3HAUYEHUIl MOKazaTresei
KadyecTBa JOCTUTHYTHIX d(PPEKTUBHOCTEH MPH Pa3IMYHBIX CTHIIAX BOXICHUWs. [lpu ycraHOBIeHHH
ypoBHA 3()(hEKTHBHOCTHU yNpaBJIEHUSI aBTOMOOMIIEM CIIEIyeT COMOCTABIATh OT/AEIbHbIC MTOKA3aTeNN
3P GEKTUBHOCTH U UX COBOKYITHOCTB, JOCTHTHYTHIC BOAUTEIEM IPU OCPEKITMBOM CTHIIC BOXKICHUS
C aHAJIOTUYHBIMM OTJEJIBHBIMU TOKA3aTeJIIMU M UX COBOKYIHOCTBIO, IOCTUTHYTBIMH IIPHU arpec-
CHBHOM BOYK/ICHUH.

VYpoBeHb 3(pPEeKTUBHOCTU yIpaBIIEHUs] aBTOMOOMIIEM C y4eTOM Oepe’KIMBOIO M arpeccuB-
HOT'O CTHJICH BOXKIICHUS B OOIIEM BHJIE MOXKHO BBIPa3UTh OTHOIICHHEM (8):

9, =2, ©
A
rne Ry — pe3ynbraT, TOCTUTHYTHIN BOJUTENEM TPU OCPEXITMBOM CTHIIE BOKICHUS; R4 — pesynbrar,
JOCTUTHYTBIA BOJUTENEM IIPH arpeCCUBHOM CTHJIE BOKICHUS.

[MpuBenennsie rpaduku (puc. 1-3) HarIsIIHO MOKa3bIBAOT () (HEKTUBHOCTD YIIPABICHUS aB-
TOMOOMJIEM B 3aBUCUMOCTH OT CTWJISI BOXKAEHUs. Pacxoxkaenus mexay 3¢ dekTuBHOCTAMU Ipu Oe-
PESKITMBOM U arpECCHBHOM CTHJISIX BOYKICHUS IO OT/ACIHHBIM MOKa3aTessiM 3pPEeKTHBHOCTH Bapbu-
pYeT B JOCTATOYHO IIUPOKUX MpPeesiaX B 3aBUCUMOCTH OT CTaXa pabOThl BOAUTEIIS.

OTHOCHUTEBHBIE PACXOKICHUS MEXTY (P (PEKTUBHOCTSIMHE TPH OEPEXIIMBOM U arpECCHBHOM
CTWJISIX BOXKICHUS JUIsl I-TOTO CTaka pabOThl BOAUTENS U N-HOTO mokasarens 3¢ dexTuBHOCTH Poin
OIpeAessUTUCh U3 BhipaxeHus (9):

REin B RAin 0
P3 :R—].OOA), (9)

in
b.

n
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rae Rpin — pe3ysbrar, JOCTUTHYTBIA BOAMUTEIEM IPH OSPEIKITMBOM CTHIIC BOXKICHHUS IS I-TOTO CTa-
’Ka paboThI BOIUTENS U N-HOTO Moka3aTelns 3PPeKTUBHOCTH; R 4in — pe3ylbTaT, JOCTUTHYTHIM BOJH-
TEJIeM IIPU arpeCCHBHBIX CTUIISAX BOXKICHUS JJISL I-TOTO CTa)ka pabOThl BOJHUTEINS U N-HOIO MOKa3a-
Tenst 3P PEeKTUBHOCTH.

Pe3ynbTarhl pacyeToB, BHIIOIHEHHBIE 1O BBIPAXEHUIO (9) Ui O0JIbLIETPY3HBIX KAPhEPHBIX
aBTOMOOWIEH — camocBasioB benA3-7540B B ycnoBHsAX SKCIUTyaTallid Ha CTPOUTENLCTBE PoryH-
ckoii 'DC cBenensl B TadiI. 2.

Tabnuya 2.
Pe3yabTaThl pacueTra OTHOCUTEIbHOI0 PACXO0KAEHHSsI
3¢ PeKTUBHOCTHU yNIPaBJIeHUsI ABTOMOOWJIEM MNPH OepeRITUBBIX
N arpeCCUBHBIX CTUWJIAX BOXK/ICHHUSA MO OTACJIbHBIM IMMOKa3aTeJaAM 3(1)(1)6KTHBHOCTH P3in

OTHOCHTEJIbHOE PACXOKIEHUE MEKTY Cra:k padoThl, JeT
3((PEeKTUBHOCTAMH YIIPABJIEHUS
aBTOMOONJIEM NpPH 0epPeKJINBOM H
pu bep 0 5 10 15 20 25 30

arpecCUBHOM CTHJISIX BOKACHUS VIS
N-ro nokasareJsi 3¢dpexkruBHocTH, %0

T10 MyTEBOMY PacXoJly TOTINBA 5,2 51 3,8 2,8 2,5 2,2 1,1
10 TPOU3BOIUTEIHFHOCTH 9,1 8,4 8,0 7,9 7,3 6,7 6,1
110 MaTepPHAILHBIM 3aTpaTam 10,0 12,8 13,8 12,9 11,0 9,3 8,2
10 HAJEKHOCTH 15,0 15,0 15,1 14,5 13,6 12,8 12,5
CpeJiHee 3HAUCHUE PACXOKICHHS 9,825 | 10,325 | 10,175 | 9,525 | 8,600 | 7,738 | 6,975

B cooTBercTBUM ¢ TaHHBIMU Ta0II. 2 TIPEICTAaBICHBI IPAQUKH 3aBUCMOCTH OTHOCHUTEIILHOTO
pacxoxaeHuss MexXay dPGEKTUBHOCTIMH YIIPABICHUST OOJNBIIETPY3HBIM KaphepHBIM aBTOMOOMIEM
— CaMOCBaJIOM TIpH OEpEeXIIMBOM M arpeCCMBHOM CTHJISIX BOXKICHHUS MO OTICIBHBIM ITOKA3aTelsIM
3P HEKTUBHOCTH OT CTa)ka paboThI BogUTENS (pHC. 5).
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Puc. 5. I'padpuk 3aBUCHUMOCTH OTHOCUTEJIBHOTO PACX0KIeHU MeKAY I(PPEeKTUBHOCTAMU YIIPABJIEHHUSA
00JIbIIErPY3HBIM KapbePHBIM aBTOMOOUIEM — CAMOCBAJIOM MPHU OepPesKIUBOM M arpecCHBHOM CTHJISAX
BOJKJI€HHUS MO OTAeJIbLHBIM MoKa3aTeasaM 3(pPeKTHBHOCTH OT CTaKa padoThl BOAUTES:

1— no nymesomy pacxody monausa; 2 — no CMEHHOU NPOU3BOOUMETbHOCTIU,

3 — no mamepuanvhvim 3ampamam, 4 — no HadexcHocmu
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CpenHee 3Ha4YE€HUE OTHOCHUTEILHOTO PACXOXKIACHUS MEXIY OCpEkIUBBIM M arpeCCHBHBIM
CTHIIIMA BOXIEHUS 3()(PEKTUBHOCTH YIpaBIeHUsS OOJBIICTPY3HBIM KapbepHBIM aBTOMOOMIIEM-
CaMOCBAJIOM IO CYMMAapHBIM TTOKa3aTeNsiM d3PPEKTHBHOCTH OT CTaka paOOThI BOIUTENS TIOKA3aHO
Ha puc. 6.
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Puc. 6. I'padux 3aBUCMMOCTH cpeIHEro 3HAYEeHUsI OTHOCUTEIBHOI0 pacxo:kaeHus dPpPpeKkTHBHOCTH
ynpasJjieHHs1 00J1bIIerPy3HBIM KAPbePHBIM aBTOMOOHJIEM-CAMOCBAJIOM
NnpHU OepeJIMBOM U arPeCCUBHOM CTIWISIX BOKIEHHUS OT CTa:Ka padoThl BOAUTES

BriBoabI

1. TlpemnoxeHa MeTOIUKA OIMEHKH 3(()EKTHBHOCTH YIPABICHUS aBTOMOOWIIEM. DKCIEPH-
MEHTAJILHO YCTaHOBJIEHBI 3aBUCUMOCTH 3(()EKTUBHOCTH yIpaBiIeHUS aBTOMOOMJIEM OT CTaxa pa-
OOTBHI BOAWTEINSA, a TAaKXKe NpeAesbl M3MEHEHHUs mMokaszaresneil 3(pdekTuBHOCTH mpu OepeKIMBOM
U arpeCcCUBHOM CTHJISIX BOXK/ICHMSI.

2. Pa3paborana MaTeMaTH4ecKasi MOJAEIb 3aBUCUMOCTH 3(PPEKTUBHOCTH YNPaBICHUS aBTO-
MOOHUIIEM OT CTa)ka pabOThI BOJIUTEISI, XOPOIIO corjacyeMasi ¢ pe3yjibTaTaMy dKCIePUMEHTAIbHBIX
UCCIIEIOBaHMM JUIsl TOpHBIX ycinoBuil Pecriyonuku TagkukucTas.

3. Iloka3zana oneHka 3(pGEKTUBHOCTH BOJUTENS B 3aBUCUMOCTH OT MCUXO(DU3HOIOTHIECKO-
IO COCTOSTHUS BOJIUTESL.

4. TlpencraBieHa OIIEHKa OTHOCUTEIBHOIO PACXOXKACHHUS MEXAY dPPEKTUBHOCTSIMU YIPaB-
JIEHUS TIpU OEpeXxJINBOM M arpeCCUBHOM CTHJIIX BOXKJIEHHUS MO OTAENIbHBIM IoOKa3aTessiM 3¢ ¢ex-
TUBHOCTH OT CTa)ka pabOThl BOAUTEIIS.
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TO THE ASSESSMENT OF MANAGEMENT HEAVY-DUTY DUMP TRUCKS
EFFICIENCY IN MOUNTAIN CONDITIONS
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Purpose: Justification and evaluation of the effectiveness of the management of heavy vehicles - dump trucks in moun-
tain conditions.

Design / Methodology / Approach: The work is based on the fundamental laws of nature and is based on the results of
many years of research in the field of improving the efficiency of the DVRE system in the construction of hydraulic
structures in the mountainous regions of the Republic of Tajikistan, and in particular, evaluating the performance of
drivers in order to improve the determination of the effectiveness of driving a heavy-duty dump truck using methods
and methods of mathematical statistics and modeling.

Conclusions: A technique for assessing the effectiveness of driving a vehicle is proposed. The efficiency dependences
of driving a vehicle on the length of driver service, as well as the limits of the change in performance indicators with
lean and aggressive driving styles, were experimentally established. A mathematical model has been developed for the
dependence of driving efficiency on driver experience, which is in good agreement with the results of experimental
studies for the mountain conditions of the Republic of Tajikistan. An assessment of driver efficiency is shown depend-
ing on the psychophysiological state of the driver. An assessment of the relative discrepancy between the management
performance in a lean and aggressive driving styles by individual performance indicators from the length of service of
the driver is presented.

Limitations/implications research: Limitations related to this study are as follows: the work was carried out accord-
ing to the results of many years of research, which may lead to some distortions of the research results. The studies
were performed under the conditions of transport operations during the construction of the Rogun Hydroelectric Power
Plant, under various climatic conditions, speed and load conditions, as well as at different altitudes. In the course of
many years of testing, there has been some turnover of driver personnel, as well as with the use of dump trucks with
various operating time and reliability levels.

Originality/value: The definition of driving efficiency as a ratio of the achieved result (in its energy, reliability, eco-
nomic, environmental and material terms) to the consumed resources is proposed. In addition, the efficiency of the driv-
er of a heavy-duty dump truck was evaluated as the product of the components of the efficiency of driving a vehicle by
energy, economic, reliability indicators, as well as by the indicator of material costs.

Key words: modeling, heavy vehicles, driver, efficiency, mountain conditions, vehicle performance, mainte-
nance and repair, reliability, vehicle safety.
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