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KommyHanbHoe xo3silicmeo 2opodoe

BOJIUTH HIMPOKHIA CIIEKTP MCCIICJOBAHUM 110 M3YUCHHIO BIMSHUS MEXaHHYe-
CKUX M T€OMETPUYECKUX MapaMeTpoB OalKH, )KECTKOCTH €€ YIMpPYrux orop,
a TaKKe JIMHEHHBIX KOOPJMHAT 3aKPEIICHUS COJICHOU/Ia U TSATOBOTO JIBUTa-
Tens Ha KoJieOaHWs, MPOTHOBI M HAINPSHKEHHO-Ie()OPMUPOBAHHOE COCTOS-
HHE caMoii 0aJKK ¥ BO3HUKAIOIIKE MPU STOM MEXaHHYECKUE HAMPSDKSHHUS.
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PO3POBKA MOJEJII 1JIsI BUSHAYEHHSA BUTPAT ITAJIMBA
I'MPKOBUMH TOKOMOTHUBAMMU ITPU HACYBI TA PO3®OPMYBAHHI
COCTABIB

AHanizyloThCsl iCHYI0Ui METOAUKY BH3HAUCHHS BHTPAT MAMBa MaHEBPOBUMH JIOKOMO-
THBaMH. 3alIpOIIOHOBAHA MOJIENb Il BUSHAYEHHS BUTPAT MaJIMBO-CHEPIETHYHHUX PECYPCIB IpU
HacyBi 1 po3(opMyBaHHI COCTaBiB, B OCHOBY SIKOI ITOKJIa€HO MaTEMAaTHIHY MOJEIb 3 BUKOPH-
CTaHHAM METO/IiB AUHAMIYHOTO IIPOrPaMyBaHHS.

CrorozHi B YKpaiHi TOCUTh aKTyaJlbHUMH CTAlOTh IPOOJIEMH €HEepro-
1 pecypco3depexeHHs. AHalli3 CTAaTUCTUYHHUX JAaHUX MUTOMUX BHTpaT Ia-
JIMBa IIpU PO3(OpPMyBaHHI COCTaBIiB Ha COPTYBAIBHUX TipKax craHuii OcHo-
Ba IliBmeHHO1 3ami3uumi 3a nepiog 3 1997mo 2002pp. Bkasye Ha He3aI0Bi-
JIbHE BUKOPUCTAHHS TIPKOBUX JIOKOMOTHBIB (y mopiBHsHHi 3 1997p. nmuromi
Butparu 'y 2002p. 36insimunucek Ginbine Hixk Ha 20%). AHaIOTIYHI pe3yIib-
TaTH CIIOCTEpeX eHb OyMW OTpuMaHi Ha JloHeubKiil 3amizaumi. [IpuauHOIO
TaKoOTrO CTaHy € BIJCYTHICTh MPOTHO3YBaHHS MPOIIECY YIPABIiHHS TipKOBHU-
MU JJOKOMOTHBaMH (BUOip Mo3ulii KOHTpoIepa, mo 3abe3neuye MiHiMalbHi
BUTpPATH MANUBA IPHU po3(OPMYyBaHHI COCTABIB).

Cepen akTopis, sIKi ClIiJi BpaXOBYBaTH IPH BU3HAUCHHI BUTPAT IaH-
BHO-CHEPTeTUYHHUX pECypCiB NMpH po3(OpMyBaHHI COCTaBiB, HEOOXITHO 3a-
3HAYUTH Macy 1 JOBXXKUHY COCTaBa, KUIBKICTH BiUEIiB y COCTaBi, Macy i
JIOBXXHMHY BiJUEIIiB, PO3MOILI MacH y BiJenax, OCHOBHUH MUTOMUH OIIp
pPyXy BaroHiB, MOYaTKOBY ITO3HUIIiI0 KOHTPOJEpPa, TPUBAJICTh PyXy Ha KOXK-
Hill MO3HUIlii KOHTpOJIEpa, METEOPOJIOTiYHI YMOBH, PiJl BaroHiB i BaHTaXiB,
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IaH i mpodisik HACYBHOT 1 CITyCKHOT YaCTHHU 1 KOJIiH MepearipkoBoro mnap-
Ky a00 BUTSIKHUX KOJIIM, PETyIIOBaHHS IIBHIKOCTI CKOUYBaHHS Ha CITyCK-
Hill YaCTHHI TipKH, CTaH KOJIHHOTO PO3BUTKY, CTaH 3aCO0IB perystOBaHHS
IIBUAKOCTI CKOYYBAHHS BiJUelliB, CTaH BaroHiB, 3alIOBHEHHS KOJIH COpPTY-
BaJILHOTO MAPKY, HAsIBHICTh ¥ COCTaBi BaroHiB, IO HE MiAJIATAIOTh PO3IMYCKY
3 TipKH, BHIAIKOBI (aKTOpH Ta iH. [CHYI0Yi METOAWKN BU3HAYCHHS BUTPAT
€HepropecypciB He B MOBHII Mipi BpaxoBYIOTb BCi ()akTOPH, SIKi BIUNTUBAIOTh
HA MPOILIEC HACYBY 1 PO3IYCKY COCTABIB.

Iopsin 3 BKazaHUMU (paKTOpaMK HE MEHIIOI YBaru 3acliyrOBY€ TaKUH
(axTop, K TEXHIYHUH CTaH MaHEBPOBHX JOKOMOTHUBIB. ChOrO/IHI B HaIIiit
KpaiHi BiIOYBAETHCS MOCTYIOBE IMOHOBJICHHS JTOKOMOTHUBHOTO IMAapKy, IO
BKa3ye Ha PI3HOMAHITHICTh €KCILTyaTaIliiHUX MOXJIMBOCTEH TipKOBHUX JIO-
KOMOTHBIB. 3a JaHHMH €KCIuTyartailii, OiapmricTe TeruroBo3ie UME-3 He
JTO3BOJISIFOTh BUKOHYBATH PO3TiH BEIMKOBAarOBHX COCTaBiB /IO IIBHIKOCTI
PO3MYyCKy TIPH HACYBaHHI Ha TipKy Ha OCTaHHIX TO3WINSIX KOHTposepa. Sk
MPaBUJIO, IS ONEpallis BUKOHYEThCA Ha 3-6 mosuiisix. Tomy npu po3pooiri
Mojelielt HacyBY 1 pO3IyCKY COCTaBiB 3 TipKH HEOOXiTHO BpaXxyBaTH TEXHi-
YHHUW CTAaH JJOKOMOTHBA 1 BUJI OKPEMOTO MMapaMeTpa, SKHM MOXe OyTH Tpa-
HUYHA TO3UIlisl KOHTPOJIEPa, 10 3a0e3Medye 3pyIIyBaHHs 3 MICIs BEIUKO-
BaroBOr0 COCTaBa i MOTO PO3TiH IO BCTAHOBJICHOI IIBHIKOCTI PO3ITYCKY.
OIiHKY TEXHIYHOTO CTaHy TipKOBOTO JIOKOMOTHBA MOXXHAa OTPHMATH Ha
pPEOCTaTHUX BUIIPOOYBAHHSX MUIIXOM 3aMipy BUTpAT MAJMBHO-CHEPTETHY-
HHX pECypCiB.

Crin 3a3Ha4UTH, IO BpaxyBaTH BCi MepepaxoBaHi BUIle (pakTopu B
MO JIOCUTh CKJIAJTHO, OCKITBKHU NesKi PakTopu HOCATH BUTIQJAKOBHH Xa-
paktep (MOXyTh 3MIHIOBaTHCS y TIPOIIECi peabHOTO pO3MycKy). Ilpukia-
JIOM IIhOTO MOXe OyTH HEOOXiTHICTh 3MEHIIICHHSI IBUIKOCTI PO3ITYCKY COC-
TaBa abo B3araji Horo 3ynmuHKa y pa3i HEBAAJOro PeryIIOBaHHS IIBHIKOCTI
CKOYYBaHHS BiUeIliB Ha CITYCKHIM YaCTHHI, HASBHOCTI BaroHiB 3 HE3aJ0Bi-
JBHAM CTAHOM KOJIICHUX Map IUIS TaIbMyBaHHS, 3aKJIHHIOBAHHS aBTO3a4ell-
JIEHb, HEMO>KJIMBOCTI PO3JIICHHS BiJYENiB, CXiJI PyXOMOIO CKJagy Ta iH.
Taxki curyaii BaXKO MPOTHO3YBaTH 0E3MOCEPETHBO TEPEea PealbHUM PO3-
ITyCKOM, 1 CJiJT BU3HAYUTH, 10 0arato 3 HUX € JOCHTh YaCTHMHU. ToMy mpu
po3po01i Mozeli MPOMOHYETHCS 3pOOHUTH TPUITYLICHHS PO BiJCYTHICTBH
BHITAIKOBUX (aKTOPiB, TOOTO mporiec po3popMyBaHHS pO3TIAIATH AETEp-
MIHOBaHUM 1 HEe BPaxOBYBATH MapaMeTpH, IO BiJl HUX 3aJiekaTh. Y IbOMY
BHITAJKY 3a BUXIJHI JaHi CJiJ MPUHAMATH 3HAYEHHS TMapaMeTpiB, sKi 3a3/a-
JIET1AB BIIOMI.

B ocHOBY anropuTmy 3ampoOnOHOBaHOI MOJENi TOKIAJEHO JOCIi-
JOKEHHS 1 MaTeMaTHYHYy MOJENb 3 BUKOPHUCTAHHSM METOIB JAWHAMIYHOTO
nporpaMyBaHHsl, HaBeAeH! B [1]. B mMoxeni 3pyinyBaHHsI COCTaBy 3 Micus i
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TIOANBIIAKA PYX 3IIACHIOIOTHCS TPH TPaHUYHIA TO3UIlT KOHTposepa, 1o
BH3HAYAETHCS TEXHIYHUM CTAaHOM JIOKOMOTHBA, a00 MPU MEHIIOMY HOMEpI
MO3UIlii — 3ale)XHO Big Macu cocraBy. IIpw JocsSTHEHHI BCTaHOBIEHOL
IIBUAKOCTI PO3IMYCKY HACYB BUKOHYETHCS 3 TOCTIHHOIO MIBHIKICTIO PETy-
JIFOBaHHS KOHTpoJiepoM. Ha KOXHOMY KPOIl KOHTPOIIOETHCS YHCIIO Bique-
B y cocTaBi. ¥ MoeJi MPUHHATI AesKi TOMyIeHHs. 3a IEHTP MacH Bimde-
Ta MPUAHATA TOYKA, 10 3HAXOAUTHCS Ha TIOJOBUHI Horo nopxunu. [Ipumy-
CKa€ThCsl, 10 BIIPUB BiAYEIly BiJ COCTaBy BiAOYBA€THCS Y TOM MOMEHT,
KOJIM H0T0 IIEHTP Macu NPOWIIOB MOJIOBHHY YMOBHOI AiJbHUII Ha BEPLIMHI
ripku. [Ipn BiapuBi Biguemy 3MIiHIOE€TBCS MO3HMILSI KOHTPOJIEPA 32 YMOBOIO
3a0e3reueHHs] BCTAHOBJICHOT IIBUJIKOCTI PO3ITYCKY.
[MocnigoBHICTS BU3HAUCHHS BUTPAT TU3EIHHOTO MAMBA TaKa!

1. 3xilicHIOETECS BBEIEHHS NIBUAKOCTI po3mycKy coctasa (V D) , OB~

JKMHH IIBHHII KOJIi Tepes HacyBHOIO YacTHHOK (IN), TOBKUHM HACYBHOI
. .. BI’

gactuad (l,4.), DoBxuHM yMoBHOI Tomanxku nHa BepmuHi ripku (| M ),

npodinbHoi BucoTH HacyBHOI dactuuu (N,,), MacH i TOBXUHHM TOKOMOTHBA
(P,l7), ancna crpinok i kpusux mo mapmpyry Hacysy (Nerp, Nxp), Koop-
auHaT crpinoynnx nepesoxis (lcmp,), KyTiB mOBOPOTY Ha CTPiNOYHHX Ie-
peBozax (acmp,), xoopaunar kpusux (lxp,), kyTiB mOBOpOTY Ha KpHBHX

. . . B
(axp,) [2], uncna 4-BicHUX BaHTA)XHUX BaroHiB y Biguemax (Ng i ), umcna
. . . . Il .
4-BiCHUX IIOPOXKHIX BaroHiB y Bixdenax (MNgj ), ducna 8-BiCHMX BaHTAKHMX
. . B . . . .
BaroHie y Binyenax (Ngj ), uncia 8-BiCHUX MOPOXKHIX BaroHiB y Biguenax

7 . . . .
(ng i ), TOYATKOBUX 3HAY€Hb YKJIOHIB 100 i 2-r0 elneMeHTiB Mpodiito
(i1, i2), 36inbmenns o 3MinHuM i11 i (B i1, B i,), novaTkoBoi MO3MIIT KO-
0 . . . .
urposepa (Ny ), uncaa Biggenis (Ng;p,), Barn 4-BiCHUX BAaHTaXHUX BaroHiB
B . . . I7 .
(Qy ), Baru 4-Bicunx mopoxuix Barosis (Qy ), Barn 8-BicHHX BaHTa)XHHX

BaroHiB (Qé9 ), Barkm 8-BiCHMX MOPOXHIX BaroHiB (QSI7 ), JOBKUHH
4-gicuux BaroHiB (|44c,.), noBxuHu 8-BicHux BaroHis (lgye,)-

2. Busnauarorbes Bara 1 JOBXXHHA BigYelliB (legqj, | quj), Bara i zo-
mxuHa coctaBy (Qc, o), uncno 4-BicHMX BaHTa)KHMX i MOPOKHIX BAaroHiB
(mff, mf ), 4HCI0 8-BICHUX BAaHTAXKHHX 1 IIOPOXKHIX BaroHIiB (még , mBH ),
3arajbHe YHCJIO BAaroHiB y cocrasi (M), yacTka 4-BiCHUX BAHTaXKHHX 1 I10-

219



Hay4Ho-mexHu4eckuli c6opHuk Ne58

. . B LIl . . .
posxuix BaroHis ( By , B4 ), yacTka 8-BiCHMX BaHTAKHHX i IIOPOXKHIX Baro-

. B oIl . . .
uiB (g ,53 ), IPUCKOPEHHs BIIBHOTO MA/iHHSA 3 ypaxyBaHHAM iHEpLi

Mac BaroHis, mo o6epraroThes (J'), JOBKHHU MEPIIOro i APYroro ejieMeH-
TiB PO 1III0 HACYBHOI YaCTHHHU.
3. BUKOHY€ETBCS anpOKCHMAITis TO3JJ0BXHBOTO MPOMITI0 QYHKITIEIO
h(S) =Cq+C; [5+C, (8% +...+C,, [B".
4. BUKOHY€ThCS TIEPEBipKa Ha YMOBY 3pYIIYBaHHS COCTaBa 3 MiCIIs.
5. BukoHyeThCsl IIepeBipka Ha yMOBY BIJpUBY Bigdena Bifl COCTaBy.
VYpa3i BigpuBy Biguena BH3HAYAIOTHCS Bara 1 JIOBKHHA COCTaBy,

B i B 17 B 17 B JIg. —
rr]4.1rr]4|rrbv %lm1ﬂ41ﬂ4|ﬂ8|ﬂ8|g- HKH.[O QC—O,
3aKiny€TI)CH MOJCJIIOBAHHS HACYBY Ta PO3IYCKY COCTaBa i BUKOHYETbCA
JAPYK BUTpAT NaJiuBa.

6. Busnauarotsest cuta Tsiru siokomotusa ( Fy ) s gyskuii Ng, Vi,

HUTOMHI omip JJokoMOTHBa ( (), 4-BICHNX BaHTa)KHHX 1 HOPOXKHIX BaroHiB

(wf , wf ), 8-BiCHUX BaHTaXXHHX 1 IIOPOKHIX BaroHiB (a)BB , L«Jg ), muTO-

Muii omip Ha cTpinkax i kpuBuX ((Gbk ), cyMapHuil nurtomuii omip (G ) i

CepenHil YKIIOH, Ha IKOMY 3HaXOJIHUTHCS COCTaB.
7. 3niiCHIOETBCS BUPILICHHS CUCTEMH AU EPEHIIHHUX PIBHSHb:

T =l PV v iz) = (P +QW)icen Guiz SO ()

dS =V (t,iy,i,)dt

S=S+dS; Vg =V, +dV.

8. 3mifCHIOETHCS IHTETPYBAHHS BUTPATH ITaIHBa
tk
Lo . C W2
Gn(tizi2) = [ (B by Vi (tini2) +bp [V (tini)) ).
0

9. BusHavyaeThCs HOMED TIO3UIIT KOHTPOJIEpa MAINMHICTA JUIS HACTYTI-
HOTO KPOKY MOJIETIOBAHHS 38 YMOBOIO [\/K —Vp| <05.

Ha mincraBi 3amponoHOBaHOTO aJITOPUTMY PO3POOJICHO NpOrpaMHe
3a0e3neyueHHs, 0 J03BOJISIE MIPOTHO3YBATH MPOIEC YIPaBIIHHS TPKOBHM
JIOKOMOTHBOM TIPH HacyBi i po3opMyBaHHI cocTaBiB. Bubip ontumaibsHOTO
PEeKHMY pOOOTH JIOKOMOTHBA JIO3BOJIUTH ICTOTHO CKOPOTHTH BUTpAaTu Ia-
JIMBa IIPYU BUKOHAHHI OMEpamii ripkoBoro mMkKiIy. ToMy NpONMOHYETHCS Iie
nporpaMHe 3a0e3le4eHHs BUKOPUCTOBYBAaTH Ha aBTOMaTH30BaHOMY po0o-
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YoMy MICIli MAaHEBPOBOTO JHCIIETYEPa, a TAKOXK JUTSI BUOOPY parioHaIbHOL
KOHCTPYKIIi MOB3JOBXHBOTO TPOQIII0 HACYBHOI YACTHHH TPH TMPOEKTY-
BaHHI HOBUX TiPOK 1 PEKOHCTPYKIIii iICHYIOUHX.
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V]IIK 656.025 : 510.223
O.B.JIABPYXIH

HoneyvKuii incmumym 3a1i3HU4HO20 MPAHCHOPIMY

OIIEPATUBHE KOPEI'YBAHHSA BAT'OHOIIOTOKY
B MEXKAX ICHYIOUOT'O IINIAHY ®OPMYBAHHSI ITOI3/1IB

PO3MIIs11a€THCSl MOXKIIMBICTD BUKOPHCTAHHS MaTEMaTHYHOTO arapary HEYiTKHX MHOXHH
Ta JIOCATHEHb Yy Taity3i Ge3narnepoBoi nepeiadi JaHUX I ONEPATHBHOTO KOPETyBaHHS ILIaHY
tdopmyBaHHS NOi3iB. J{ns OfepiKaHHS EKOHOMIYHOTO e(eKTy PO3IIISIAEThCS MOXIIHBICTH
3aCTOCYBAaHHS MOJICI Ha OKPEMHX CTAHI[ISX i3 3aCTOCYBAHHSIM EJICKTPOHHOTO JOKYMEHTOOOi-

ry.
AHai30M IOKa3HHUKIB POOOTH TUPEKIIi 3aTi3HNYHUX TepeBe3eHb BHU-
SIBJICHO HEJIOCKOHAIICTh CUCTEMHM IUIaHyBaHHS Ta OpraHi3allii BaroHOIOTO-
kiB. lle B mepmry yepry moB’s3aHO 3 THM, IO Jifouuil miaH (GopMyBaHHS
NOi3IB HE BPAaXOBYE CKJIAIHUX PUHKOBUX YMOB, SIKi CKJIAJHCS B OCTaHHI
poku. [Tpo 1e cBimuuTh TE, MO MMEBHA KUTBKICTh KIIIEHTIB 3aJII3HUII Tepexo-
JIITh Ha allbTEPHATHBHI BUIU TPaHCHOPTY. B meprry uepry e nos’si3aHo i3
HECTa4er0 PyXOMOTO CKIaJy Ta HEBHKOHAHHSIM OOOB’S3KIB 3aJIi3HMIN IO
BHUKOHAHHIO TEPMiHIB JOCTaBKM BaHTaXy. B maHMX yMoBax mocrae 3agaya
TIOIIYKY HOBHX METOIIB, SIKi OYyTh BpaXOBYBaTH HEUITKICTh BXiIHOT iH(O-
pMartii, sika € 6a30BOIO IS TUTAHYBaHHS Ta OpraHi3allii BATOHOIIOTOKIB.
BiamoBigHO 10 KOHIETIIT Ta MPOrpaMu PECTPYKTypH3allii Ha 3aIi3HU-
YHOMY TpPaHCHOPTI YKpaiHu nependavacThes 301HCHEHHS! KOMIUIEKCY 3aX0-
IIB 3 iH(pOPMAIifHO TEXHOJIOTIYHOrO pedopMyBaHHs ramysi [1].
3ai3HUYHA CTAHIIS ABJIsIE COOOK OCHOBHUI JIIHIMHHUNA MIAPO3ALT 3aTi-
3HUIII B IIJIOMY, CaMe TYT BiIOYBa€ThCs 3apOKEHHS BarOHOMOTOKY. 3alti3-
HUYHY CTaHILIO 5K 00’ €KT yNpaBJiHHSI MOXHa BiJTHECTH JI0 OpraHizaIliifHo-
ekoHOMiyHMX cucteM. [loOynoBa Mozeni (yHKUIIOHYBAaHHS 3aJ1i3HUYHOT
CTaHIil B yMOBaX HEBMU3HAYECHOCTI 3a JOMOMOIOI0 AHATITHUYHUX METOIIB
TIOB’ 53aHA 3 BEJIMKOIO KIUIBKICTIO MPUIYIIEHb, 110 3HWXKYE TOYHICTH MaTe-

221



