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Anomauia. Hacuuenicmv 10KoOMOMUBHO20 NAPKY 3aNI3HUYL PISHUMU CEPIAMU TOKOMOMUBIE He
3a62CcO0U  8ION0BIOAE IXHbOMY eheKMUBHOMY BUKOPUCMAHHIO NPU 3AKIAOEHUX ) HUX O0COOIUBUX
Xapaxmepucmuxax.

Y cmammi posenanymo npoyedypy ¢hopmysanns eumoz 00 xapakmepucmuk 10KOMOMUBI8 Ha
OCHOBI Kpumepir epexmusHocmi.

Ilpu nepesipyi ymos 6ionogionux 3amiwjersb 0as Oe3POIMIPHUX WKAL YACMKOBUX NOKA3HUKIG
JIOKOMOMUBIB BUHAYEHO ePEKMUBHY MHONCUHY OesKUX piuieHb, Ha niocmasi axoi opmyemuvcs
onmumanieHe pilleHHs 3 8UOOpY XApAKMepucmux JIOKOMOMUBIE OJisl KOHKDEMHUX YMO8
BUKOPUCMAHHA.

Ha niocmagi konkpemuux 0anux nokazana npoyedypa 3 NPUtiHAmMms piuiensb wooo 0esKux
Xapaxmepucmux 10KOMOMUGIG.

Knrouoei cnosa: 6e3posmipua wxana, YyHkyis eghekmusHocmi, Memoo 3amMilyeHHs, eKcnepm,
eKCniyamayis 10KOMOMUGI8, eKCHAYamayiuni napamempu, NaiueHa eKOHOMIYHICIb.

Abstract. The saturation of the locomotive park of railways with various series of locomotives
does not always correspond to their effective use given their inherent special characteristics.

Modern conditions require all participants in design, construction, operation and repair to
make correct and well-founded decisions. The variety of series of locomotives, which provide different
requirements of economic activity, is not always the basis of their effective operation. This especially
applies to locomotives that are purchased abroad.

As the experience of their operation has shown, they are not always adapted to the real
conditions of operation in our country. This is, first of all, their intensive exploitation and the lack of
adaptability of the repair base to maintenance and repair of rolling stock.

On the other hand, the capacity range, for example, of the freight locomotives that were
purchased, does not correspond to the traditional ones, which take into account both the length of
the warehouse and the length of the receiving-departing routes, etc.

In our country, sufficient experience has been accumulated and there were appropriate
conditions for a comprehensive coverage of the tasks of both design and construction of locomotives
for the provision of industrial enterprises in freight transportation, as well as the population in
intercity and suburban transportation.

Unfortunately, there are many factors that currently make even the minimal needs for updating
both the locomotive fleet and the modernization of the operational and repair activities of railway
enterprises impossible. In these conditions, perhaps the most important task is the correct, justified
choice of locomotive characteristics, taking into account its technical condition.
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The article deals with the procedure of forming requirements for the characteristics of

locomotives based on the efficiency criterion.

Based on the verification of the conditions of the corresponding substitutions for the
dimensionless scales of the pure indicators of the locomotives, an effective set of some solutions is
determined, on the basis of which the optimal solution is formed for the selection of locomotive

characteristics for specific conditions of use.

Based on specific data shown decision-making procedures regarding some characteristics of

locomotives.

Keywords: dimensionless scales, efficiency function, substitution method, expert.

Beryn. CyyacHi yMOBH NOTpeOYIOTH Bij
yCix YYaCHUKIB, XTO 3a0€3MeuyoTh
NPOEKTYBaHHs, OYIIBHUIITBO, EKCIUTyaTaIlIo 1
PEMOHT, PUHHSATTS MIPABIIIBHUAX i
OOIPYHTOBAHHX PILLICHb.

Pi3HOMaHITHICTH cepiif TOKOMOTHBIB, 110
3a0€3MevYyr0Th PI3HI BHUMOTH TOCIOAAPCHKOT
IISUIBHOCTI, HE 3aBXKIM € OCHOBOIO IXHBOI
edexTuBHOT poOoTH. OCOOIMBO 11€ CTOCYETHCS
JIOKOMOTHBIB, 3aKYIIOBYBaHHX 32 KOPIOHOM.

Sk moka3zaB JOCBiJ, BOHM HE 3aBXKIU
MIPUCTOCOBAHI JI0 pealbHUX yMOB €KCILTyara-
mii, mo cknanucs B Hamik  kpaini. e
HacamIiepe]] IHTEHCHBHA iXHs eKCIUTyaTawis i
HEMPUCTOCOBAHICTh PEMOHTHOI 0a3u 10 Mpo-
BelleHHsT TexHiyHOro obciyroyBanHs (TO),
notoyHoro pemoHTty (I1P) pyxomoro cknany.

3 inmoro OOKy, Jiama3oH MOTY>KHOCTEH,
HAMPUKIIA] BAHTAKHUX JIOKOMOTHUBIB, 10 OyiH
3aKyIUIeHi, HE BIJNOBIJA€ TpamuIiHUM, SKi
BpPaxoBYIOTh SIK JOBXKHHY CKJIaqy, TakK 1 JOB-
KHUHY PUAMaIbHO-BIAMPABHUX IUISAXIB 1 T. II.

V Hamriii kpaiHi HAKOTIMYECHUH TOCTATHIN
JOCBII 1 HasBHI BIANOBIHI YMOBU JUIS
BCEOIYHOTO  OXOIUIGHHS  3aBlIaHb SIK 3
MPOEKTYBAaHHS, TaK OyJOBH JIOKOMOTHBIB IS
3a0e3neyeHHs] MPOMUCIOBUX MIANPUEMCTB Y
BaHTQXHUX TICPEBE3CHHSX, a HACEJIICHHS B
MDKMICHKHX 1 IPUMICBKHX TIEPEBE3CHHSIX.

Ha »xanmp, € Gararo ¢akropis, 1o 3apa3
YHEMOKIIUBITIOIOTh HaBITh MiHIMaJIbH1
moTpedn SIK B OHOBJICHHI JIOKOMOTHBHOTO
MapKy, Tak 1 OCy4acCHEHHI eKCITyaTaliifHoi Ta
PEMOHTHOT MisUTHHOCTI TOCIIOAAPCTB 3aTI3HUII.

3a mMX yMOB 4YM HE HAWTOIOBHIIINM
3aBJIaHHSAM € TPaBUJIbHUM, OOIPYHTOBaHUI
BUOIp  XapaKTepUCTHK  JIOKOMOTHMBIB 3
ypaxyBaHHIM HOTO TEXHIYHOTO CTaHYy.

AHaJi3 OCTAHHIX JOCJHiIKeHb i
nyoJaikaniii. 3a poku HE3aJeKHOCTI Ha piBHI
JIep>kaBd 1 raiy3i Oyjio mnpuitHaTO Oaratro
VIOPaBIIHCBKUX 1  CTpPATEriyHUX  pIllCHb,
HANpaBIIEHUX Ha BIAPOMKEHHS 1 PO3BUTOK
ramy3i [1-3]. Lli 3axoau nanu neskuii iMImyIise
PO3BUTKY 3aJli3HUYHOI Taiy3i, aje TeMIHu
iXHBOTO 3ampoBa/PKEHHS Ta I1HEpLiiHICTh
YOPaBIIHCBKOI CHCTEMH HE Jajd 3MOTY
MOBHOIO MIpOIO peasizyBaTH HaMiueHi L.

baraTto B yoMy 1ibOMy cripusiia HEIOBIpa
1 HEBpaxXyBaHH: HAYKOBO-JIOCJIi THUX
PO3pO0OK, 110 ITHOPYBAIUCH MTPAKTUKOIO.

Pazom 3 TuM ¢yHOamMeHTanbHI Ta
IH)KEHEPH1 JOCIIHKEHHS CyTTEBO MOTJIA O 1aTH
IMITyJIbC PO3BUTKY Tralry3i.

Tak, y pobGorax [4-8] po3rIsIHYTO
TEOPETUYHI i MPaKTUYHI MUTaHHS
e(eKTUBHOCTI ~ BpaxXyBaHHS B  CHCTEMI
MOKAa3HHUKIB POOOTH TPAHCIOPTY MPHHLUIIB
KHUTTEBOTO ITUKITY.

A B poborax [9-12] posrmsgaroTbes
TeHJEHIIi, 10 Tpebda BpaxoOByBaTH IpHU
BUTOTOBJICHHI, TEXHIYHOMY OOCITYyrOBYBaHi Ta
PEMOHTI PyXOMOTO CKJIaJy.

3HauHY KUJIBKICTH myOmikarin
MIPUCBSYEHO npoOaemMam MOIepHi3aIlii
TATOBOTO pyxomoro ckimany [13-15], y sikux
c(hopMyJIbOBaHO TUTAHHS BHOOPY 1 MPUHITUTIN
OIIIHIOBaHHS €()EKTUBHOCTI MOJICPHIi3aIlii.

Crning 3a3HaYMTH, IO HAYKOBI TIIXOJH,
SKI pO3TIIAJAIOTECS B I1HIIWUX JTOCIIKCHHSX
[16-18], mepeBaxxHO 3aJI€KaTh BiJ 3BaYKEHOCTI 1
NPaBUIBHOCTI MPUUHATTS MPAKTHYHHUX PIlICHb.

VYpaxyBaHHs 1uX (pakTopiB 00yMOBIIOE
aKTYaJbHICTh MHUTAaHb, IO PO3TIIANAIOTHCS B
CTaTTI.
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Mera i 3aBpanns pocaigxkenns. Mera
JNOCHIJPKEHHsT ~ Tojisira€ B PO3pOOJIEHH]
METOJMKH BUOOpPY BapiaHTIB XapaKTEPUCTHK
JIOKOMOTHUBIB 3 ypaxyBaHHSM JIOCATHEHHS
1XHBOI ONTUMANIBHOI €()EKTUBHOCTI.

VY takiii mocraHoBui Oynu chopmy-
JIbOBaHI eTaIy peaizallii HOCTaBIeHOI METH:

1. Bubpatni MHOXWHY OIIHOK, IO
XapaKTepu3ylTh €(PEeKTHBHICTh MPUUHATOrO
pIIIEHHS.

2. OuiHuTu YaCTKOBI BIJTHOCHI
MOKa3HUKH  HEOJHOPIHOI  MPUPOAM,  SAKl
XapaKTepU3yIOTh BIACTUBOCTI JOKOMOTHBA.

3. BukopucTtoByrouu creniajibHl ajiro-
pPUTMH, BHU3HAYUTH  3HAYCHHA  (QYHKLIi
€(hEeKTUBHOCTI.

OcHoBHAa 4YacTHMHA [JOCJTiIKeHHs. 3a
YMOBH, KOJH OIliHIOBaHI 00’ektH abo iXHi
XapaKTepUCTHKU CYO’€KTHBHI 1 OTpUMATH
HEOOXiMHI  JaHi  [OJ0 HUX  [UISIXOM
00’ €KTHBHUX BUMIPIOBaHb HEMOXJIUBO
(HampuKIaa 3a JOMOMOTOK BHMIipIOBATBHUX
MPUCTPOiB, IO JIIOTh HA OCHOBI (i3MUHUX
3aKOHIB), JJISl MPHUHATTS pPilIeHh HEOOXiTHO
BUKOPHUCTOBYBaTHM  METOIM  EKCHEPTHOIO
omintoBanHs [18, 19].

Oco0mmMBO 1€ CTOCYETbCS  IUTaHb,
OB’ SI3aHUX 3 IPOEKTYBAaHHIM abo
MO/JIEPHI3aLI€I0 JIOKOMOTHBIB.

Y npoMy BHNAAKy 32  OI[iHKaAMH
excneptiB (EK), oTpumanumu 3a pesynpraraMu
KOHTPOJbHHUX IOJJaHh MHOXXHHH €JIEMEHTIB,
anpOKCUMYIOTh JIeSKy YHCIOBY (PYHKIIIO, sIKa
KOKHOMY €JIEMEHTY (xapakTepucTuIll)
ominoBaHHsA d € D CcTaBUTh y BIANOBITHICTH
JesiKe YHCJIO0, BEIWYMHA SIKOTO  BUSBIISE
nepeBary MeBHOTO eJIeMeHTa (3 JOCATHEHHSM
METH [ii, YMOBH MPOBEACHHSIM, BHUTpATaMU
1T. 1.). Taky ¢QyHKII0 HAa3UBaIOTh (QYHKIIEIO
e(heKTUBHOCTI.

[Ipu BukopucTanHi i€l GpyHKIIT 3a1a10Th
MoTIepeIH1 eIEMEHTH 1 OPIEHTOBHI KOEPIIIEHTH
BaXJIUBOCTI Yi.

Po3B’s3yeThecst onmTuMizariiiiHa 3amada i
BU3HAYa€eThCsl po3B’sizok u*. EK anamizye
OTpHMaHi 3HA4YeHHS TIOKa3HWKa  (QyHKIil

eexkruBHOCTI Wi(u®) 1 3a HeOOXigHOCTI
KOperye Koe(illieHTH BaXJIMBOCTI abo obupae
IHIHUHA BUIT QYHKITI.

IIpu BHOOPI MOXIMBHUX  BapiaHTIB
CHOJYYEHHS XapaKTEePUCTHK JIOKOMOTHBIB
oGupaemo Qynkmito edexrusrocti W, (x(e)),

0 YIOPSAKOBYE 3a MPU3HAYCHHSIM OYb-sKi
BEKTOPHI OIiHku [19]:

x,yeX:ny:>We(x)2W(y). (D)

3aauy BHOOPY ONTHUMAIBHOTO PO3B’ 3Ky
MOYKHA 3BECTH 10 TAKOI ONITUMI3ALIHOT 3a1a4i;

u :max We(x(u )) (2)

uelU

VY G1IBIIOCTI BUIAJIKIB BUKOPUCTOBYIOTh
aauTUBHY (opMy (YHKIIIH e(EeKTUBHOCTI

> filx), 3)

€ X, — OLIHKA i-i KOMIIOHEHTH BEKTOPHOIO

MOKa3HUKA e(PEeKTUBHOCTI;
fl.(xl.) — YacTKoBa (PYHKIIiSl €pEeKTUBHOCTI

3a i-F0 KOMIIOHEHTOIO BCKTOPHOI'O IMOKa3HUKA.

Jns  peomipHoi  3amaui  (m=2)
HEOOXiZIHO BHUKOHATH YMOBU BIiJNOBIIHUX
3aMiILEHb.

CTpyKTypHa cxema aaropuTMy 3aMillieHb
HaBezeHa Ha puc. 1.

Posrisaemo peaiizarito L[bOTO
QITOPUTMY TpPU MPUNHHATTI PILIEHHS 1100
BUOOpY Jiama3oHy JBOX XapaKTEPUCTHUK
MPOEKTOBAHOTO JIOKOMOTHBA.

bynemo #ioro xapakTepuszyBaTH TaKUMHU
MoKa3HWKamu W 3 kommoHeHTamu: Wi —
JMANbHICTIO  TIEpEeMINICHHs]  BaHTaXiB  0e3
eKIMipyBaHHs aJIUBOM, W2 — 3UllIHOIO Macolo.

Busnaunmo QyHKIiI0 eEeKTUBHOCTI IS
MPUAHATTS PIIISHHS 100 BapiaHTa MPOEKTY,
SKUI MOKHa peanizyBaTH Ui KOHKPETHHX
YMOB €KCIUTyaTarfii.
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Puc. 1. CTpyKTypHa cXeMa alropuTMy 3aMilleHHs mpu M= 2

1 1 1P : >
OCKIITbKH YaCTKOBI1 MMOKAa3HUKHU Wi — HOTpl6HI/II/I MOKA3HUK, HATPUKIIAT
HEOTHOPI/IHI, TO HOMEPEIHLO HEPEBEAEMO iX Y

; 3HAYEHHS HAMKpaIoro 3paskKa.
enuHy 0e3po3MipHY HIKaIy 3a BUPa3oM

3amaMocs 3HAYECHHAMHA [HOKA3HUKIB HEO-
MIHOBAHOTO MTPOEKTY JIOKOMOTHBA B MEXax

0
W. = W,
bowPe X :{x’ x*}-{x’ x*}
i 1% 21%2 f,
ze Wi0 — BUXIJHUN TOKa3HHUK, HATIPHUKIIA]]
CepeTHbOCTATHCTHYHHH IS [IEBHOTO TIPOEKTY ne X =60,x"=120,x;, =30,x; =100 .

JIOKOMOTHBA;
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3a JIOMOMOT0I0 AJIFOPUTMY TNEPEBIPIEMO Obupaemo BemuuuHy a = 20% 1
BUKOHAHHSI YMOBH BIJIIIOBIAHOCTI 3aMIII€HHS. 3ampomryemMo  excnepra  (EK)  Bkazarw,
Po3i16'eMo 001acTh 3HAUEHHS MTOKA3HUKIB HACKUIbKM TpeOa 30UIBIIMTH 3HAYCHHS X1
Ha Bl YaCTUHU TpPaHUYHUMHU TOYKAMHU (manpHICTH ~ TOI3AKKM  0e3  eKimipyBaHHS
X11:80,X$ =70. HaJ'II/IBOM), 100 KOMIICHCYBAaTH 3MCHIICHH:
34imHOi Macu JoKoMoTMBa B Touli (60,70)7

(puc. 2 ), EK nae Taky peKOMeHJallio:

1. (60,70)"—(EK): mpu x2}a =20 % ~x11h =15 % = (75,50).
Amnanoriuno ms rouku (80,70)7.

2.(80,70)"—(EK): mpu x2}a =20 % ~ x11h =20 % = (100,50)7.
3. (60,100)"—(EK): mpu x2)a =20 % ~x11b =15 % = (75,80)".
4. (80,100)"—(EK): mpu x2}a =20 % ~ x11b = 20 % = (100,80)".

o e 3.2 1(x1) 3f25 (x3
3 3
25 25
2 2
15 15
40 1 1
0 0.5 0.5 2
0 x; © X410 X,
0 20 40 60 80 100 120 © 50 100 150 0 50 100 150

Puc. 2. Cxema noOyaoBu GpyHKIIIi epeKTUBHOCTI

[licns BUKOHAHHS YMOBH BiITIOBITHOCTI [Mpuiimaemo  f1(60)=£2(30)=0 i
MePEX0IMMO o o0y 10BH byHKmii obupaemMo 3a mopamoro EK a1=15, Toxi
epeKTUBHOCTI B amanTuBHIA ¢dopmi 3a f1(60+15)=£2(75).

QITOPUTMOM 2, CTPYKTypHa CXeMa SKOTO BianoBigHO 10 BUMOT II. 4 alnroputmy 2,
0
HaBeJleHa Ha puc. 3. 3a opaoto 3 EK, BusHauaemo D, 3 Bupasy

b?: (x; =60, =30,y0 =70 ~(y?=75,x, =30 ,

EK :b? = 40% = f,(30+40)= f,(70)=1.

3rizHo 3 1. 5 anropuT™y 2, 3a nopazoro EK, susmauaemo b\ 3 supasy
b®:(75,70) ~ (75+b® 30); EK :b® =30% = f,(75+30)= f,(105)=2.

ITepeBipsieMO yMOBY: yl(k) =105<x =120=>K =2.
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(EKW (x ,x .._1-:”'..r r}r 2 X s X f

g+l Lol

= .t.|I] i Ilrji'::'::jf': [}'!:.]z ];Jr- =Tm

A\ [
5 ——
CJ k=1;j=1m

(EK Jb! o e VX e X, | - (0 ¥2 s e

BukiioueHO KOMIIOHEHT

K)o
Vo=,

8

Puc. 3. CtpykrypHa cXxema anropuTMy CyMICHOTO IIKAJTFOBAHHS

Hobynosani  Qynkuii  edexTHBHOCT Tax, Hexaii Tpe6a nopissitu I, (105,85)
JOAaK0Th 3MOI'Y BUBHAUNUTHU OIITUMAJIBH]I Bapl1aHTHU .
Y P i w(120,70).

IIPOEKTY 3 ,[[eKiJ'IBKOX AJIBTCPHATUBHUX.
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w! =(105,85)= £,(105)+ £,(85)=2+2=4.

w! =(120,70)= £,(120)+ £,(70)=2,5+1=3.5,

o . 1
TOOTO KpaIuuM € nepuimii Bapiant W, .

Jlo ymOB 1momepeaHbOro MIpUKIALy
BBEIEMO IOMATKOBHUI YaCTKOBUI BIJHOCHUH

ITIOKa3HHUK W3 — €KOHOMIYHICTb JJOKOMOTHBA.

HopmoBany  ¢yHkmito edeKTUBHOCTI
no0yAyeMO 3a JIONOMOIOI alIropuIMy 3,
CTPYKTypHa CXeMa SKOr'o HaBeJleHa Ha puc. 4.

W, — naJbHICTb NIEPEBE3EHD

W, — 34inmHa Maca JJOKOMOTHBA {xz_ =30,x, = 100}

W, — €EKOHOMIYHICTb JIOKOMOTHBA {x; =70,x; = 130}

3riJIHO 3 1. 2 anropuT™My 3

fl(xl_ = 60) fz(x2

il =120)

{x, =60,x =110

Ileit anroput™m, Ha BIIMIHY BIJI
QITOPUTMY 2, HE Ma€ BBEJCHHS IPOLEAypU
YCepeTHEHHS TOKAa3HHWKIB Vi JUIS TIONIYKY
4acTKOBOI eeKTUBHOCTI fi(yi).

Peanizarito [OTO
PO3TIIIHEMO Ha TaKOMY IPUKJIIaII.

3a manumu EK oTtpumana indopmariis
BiJTHOCHO JaCTKOBHX XapaKTePUCTHUK
JIOKOMOTHBIB [19]:

aNrOpUTMY

xf:80;

x; =70;

x; =100,
= £,(x; =70)=0;

£ =100)= £,(xf =130)=1.

Bu6upaemo rpanuani Toukn X, = 80,x) = 70,x; =100

3rigHo 3 1. 4 anroputMy 3 Oyayemo fi(x1).

[Tpuiitmemo

y =60, y =120,

) )

Ly 60+120
) = =)  00+120

v,=60,
(v, =) (yn =)")

k=1

2

v, =60,

90.
2

36ipunk HaykoBux npanb YKpAY3T, 2023, Bumn. 204

68



30ipHUK HAYKOBHUX Mpalb YKPAiHCHKOTO0 JeP:KaBHOI0 YHiBepPCUTETY 3aJi3HUYHOT0 TPAHCIIOPTY

1 ——
x .xi=lLm
[
2 .
CE/ 1, l1 J— 0, j,{.rl' ]— 1

xi=1m

2 [
Vo=X,0y =

[ 0,5 i k=1
-f._b_l-ll}:_; 0,25: if k=2
10,75, if k=3

o

Puc. 4. CtpykTypHa cxema alnroputmy 3 mooya0BM HOPMOBAHOI YaCTKOBOI €(peKTUBHOCTI
(mouaTox)
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8

rfix)=r,vrflx)=7

h=rnvy="

#H

3 dE i j=1lm
l Z:.rl =1 ‘

P

Puc. 4. CtpykrypHa cxema anroputMmy 3 o0y 10BU HOPMOBAHO1 9YaCTKOBOT €()eKTUBHOCTI
(TIpOTOBKECHHS)
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Ockinbkn  oTpumana iHdopmamis Bix EK y=60 — y(l) =90 mepeBaxHO (T), TO
yW =90 > y* =120,

=75.

[puiimaemo Y, = y(l) =90 = yW= 60+90

Bin EK orpumana indopmartis Y~ =60 — y(l) =15 (»L) y(” =75 -y =120.

Vo=y"=75 = y¥= 75290=82,5=83.

Bin EK otpumana indopmaris
y =60 >yY=83~83120 = f,(y¥)=1,(83)=0,5.

Toni npuiiMaemo k=2: Y =X =60,y = y(l) =83 i srigHo 3 m. 4 anmropurMmy 3 Maemo

y,=Yy =60,y,=y" =83,

A 3TifHO 3 1. 6 anroputmy 3

60 +83
(z)zyn;yﬂ: ; ~70, f,(70)=0,25.

y

[Tpuiimaemo k=3:

+

y_:y(l):83’y+:)q':120 = yﬂ:y_;yH:y .
y(3) :83+120

~105, f,(105)=0,75.

[Mpuiimaemo j=2: y =30,y" =100,y, =30,y, =100,k =1

(k=1) _ 30+100 _

@ _
y 2

65.

Bing EK orpumana indopmartis
y =30->yY=65 (~) y¥=65-y" =100.

y(l) _ 30+65 _

47 .
2

Yo = y(l) =65 =

Bin EK otpumana indopmaris
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y =30 >yY =47 () yW=47 >y =100

y, =y =47 = y-4 +2100 —74= f,(yV)=1,(74)=05.

Mpuitvaemo  k=2: Y =% =30,y" = y(l) =74 i srigno 3 m. 4 anroputMy 3 Maemo
yj] :y_ :3O’y]7 :yJr :74

Toni
+ 30+74
y? =du Y _ =52 £,(52)=0,25.
2 2
[puiimaemo  k=3: Y = y(l) =74,y =x'=100 = y, =y ,y,=Y".
Toni
g = Ya Z Y _ 14 +2100 ~87, 1,(87)=0.75.

[Tpuiimaemo j=3; y =70,y" =130,y, =70,y, =130,k =1

Yo =yl 70+213° ~100

Bing EK orpumyemo iHpOpMaIiio
y =70 >yY =100 (<) y¥ =100 - y* =130.

y(l) _ 100+130

[puitmaemo Y, = y(l) =100 = =115.

Bin EK otpumyemo indopmanito Y =70 — y(l) =115 (>—) y(l) =115 > y" =130 .
Toni

y(l) _ 70+115

y,=yY=115 = =93 = f,(yW)=1,(93)=05.

Mpuitmaemo  k=2: Yy =X =70,y = y(l) =93 i srigwo 3 m 4 amropurmy 3
Y=Y =70y, =y =93.
(2 _Yn+Y¥n _70+93 _

82 .
2 2

Po3paxyemo y

[puitmaemo  k=3: Y = y(l) =93,y" =x=130 = y, =y, y,=Y".
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Toni

0 =BH0_ 4 i) =05

3a OTpUMaHUMHU JaHUMHU OyayeMo (YHKILIIO €(pEeKTHUBHOCTI METOJOM IOJOBHHHOTO JIICHHS
(puc. 5).

Si(x1) fi(x2) fi( x3)
1
0.75 i
0.5 / / — 05 /
0.25 S
: gss 108 : 85 s 39; I
6070 80 100 120 X1 00 S0 70 90 0 X3 70 83 99 1o 120430 xy
X3 X3 X
L 130 8
N x,=30 N
: \\ xX3=170 - =
N Vs> Ya PN X;=60
i s, Y>> ; S >
i i N Yl Y|
I 5 11| A PRSP ; \
- \ e P - \
1 \ | ~So i \
1 \ I ~ 1
i \ I ~~ i \
30f e ——————— e T0f == dmmmmmmmmmmmme s o 70 (ranssms o
60 120 X1 o 20 x4 30 80 100 X3
Puc. 5. ®yHKIist 4acTKOBO1 €()EKTHBHOCTI METOJIOM ITOJIOBUHHOTO JIIJICHHS
3a indopmariero EK,
x! =(120,30,70)" < x> =(60,100,70)" ~(60,90,70)" = #,£,(90)=7,,
x! =(120,30,70 ) < x* =(60,30,130 ) ~(60,30,70) = 7,£,(90)=7,,
x! =(60,100,70)" >~ x> =(60,30,130 ) ~(60,80,70) = 7,£,(80)=7.
BukopuctoByroun  JaHi  4acTKOBHUX OTpUMaHUX micrs nudepeHiitoBaHHs

¢dbyHKIN e)EeKTUBHOCTI, HaBEeJICHI Ha pHUC. 5,
PO3B’SKEMO  CHUCTEMY JIHIHHUX  PIBHSHBD,

HOPMOBaHO1 (PYHKITIi:
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min(T)=min((0,73 7, — 1} +(0.37 7, — 1} + (067, = 7 F +(n+ 75 + 75 - )f .

N—"

8(0(T
oy,
ago(T
0y,
ago(T
074

N—"

N—"

3y,+0,27y,+0,63y,-1=0

0,63y, + 0,4y, + 21369y, —1=0

[Ticnst po3B’si3aHHS CUCTEMHU OTPUMYEMO
y1= 0,23, y2= 0,44, y3=0,33.

TobTto MpU  TPOEKTYBaHHI abo
MoJIepHi3aii JOKOMOTHBIB PiOpUTET
(dbopMyBaHHSI HOTO XapaKTEPUCTHK Mae OyTH
BIJIMOBIAHO JI0 3HAYCHH BArOBUX KOE(IIi€HTIB
y2> y3> y1, a came, Mo-mepie, BUOOpy 34iMmHOT
Macu JIOKOMOTHBA; Mo-JIpyre, foro

0,27y, +18929y, + 0,4y, ~1=0 |

=-2(0,73y, = 7,)-2(037y, = 11 )+ 2(y, + 7, + 7, -1)=0
=2(0,73y, —7,)-0,73+2(0,6y, — 7,)-0,6 + 2(y, + 7, + 7, —1)=0
=-2(0,37y,—7,)-037=2(0,67, —7,)+ 2(y, + 7, + 7, —1)=0
_0’7372 +71_01377/3 Yt ty,tys -1=0

0,73-0,73y, —y,-0,73+0,6-0,6y, —y,-0,6 +y, + 7, + 7, —1=0
0,37-0,37y,—,-037-0,6y,+y, +y, +7,+7;—1=0

E€KOHOMIYHOCTI 1 Jajii 3amacy mnajuBa JyIst
3a0e3MeyueHHs] JaIbHOCTI TEpEeBe3eHb 0Oe3
JIOCKIMpyBaHHS.

Jlnst oTpUMaHHs BaroBUX Koe(ili€HTIB i
KOPETYBaHHS YaCTKOBUX GbyHKIIIH
e(EKTUBHOCTI TPOBEIEMO JOAATKOBHIA aHAII3
3a yvacTti EK:

x2*(60,100,130 )" ~ x*(120,30,70)" ~ (60,90,70)" ,f,(90)=17,

x13(120,30130 )/ ~ x?(60.100,70)" ~ (60,30.110) 73 f:(110)=7:

x2(120,100,70)" ~ x(60,30,130 " ~ (110,30,70) 72 Fill10)=7s

Po3B’s13yeMo cucteMy JiHIMHUX piBHSHB, OTPUMAHUX IUIAXOM JU(EpeHIiF0BaHHSI HOPMOBAHOT

byHKIiT:

min (P(T): min((7/2 f2(90)—7/1)2 +(7/3 f3(110)—7/2)2 +(71 fl(llo)_73)2 +(71 +7,t7; _1))2-
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op(T

gﬂ(/ ):_2(72 f2(90)—7/1)—2()/1 fl(llO)—]/3)- f1(110)+2(71+7/2 +7s _1):O
1
op(T

AL 207, 1,60)- 1) 1000+ 20, 510) 1)+ 20 7, +7,-1)=0

2
op(T

o020, 1,010)- ) 6,10)-204 010} )+ 2, 7, 75 -1)=0
3

r_0’7872 +71_(0’8371_73)'0’83"'7/1"'7/2 +7;,—-1=0
(0,78;/2 —;/1)-0,78+O,757/3 + 7,7+ Y, +y,—1=0
(0,757, —7,)-0,75-083y, + 73 + 71+ 7, + 7, —1=0

2,689y, +8,22y,+017y,-1=0
0,22y, + 2,608y, + 0,25y, -1=0
017y, +0,25y, + 2,563y, -1=0

2.3a JaHUMU  EKCHEPTHHUX  OI[IHOK
BHU3HAYEHO YACTKOBI cepelHbOCKCILTyaTaliiHi
XapaKTEPUCTHKHA JIOKOMOTHBIB 1 Jliama3oH
1XHBOI 3MIHH, 110 JaJI0 MOKJIMBICTh HAHOIIBII
1HpOpPMaTHUBHO OLIIHIOBATH

Tomi y1= 0,324, y2= 0,323, y3=0,337.
To6to micns yTouHeHHs ciif popMyBaTu
MPIOPUTET HOTO XaPaKTEPUCTHUK BIAMOBITHO J10

3HAa4YeHb BaroBUX KOE(PILI€HTIB 3> Y 1> 2.

BucHoBku : CTPYKTYPYy

1. [okasamo, 1O s  BH3HAYCHHS JOCSTHEHHS e(i)eKTI/IBHOCTl JUIsl IPOEKTOBAHMX
XapaKTEPUCTHK JIOKOMOTHBIB, 10 ab0 MOJIEpHI30BaHHX JIOKOMOTHUBIB,  fKa
MPOEKTYIOTHCS A00 MOJEPHI3YIOThCS, JOMIBHO BUSHATAETECA 3 ypaXyBAHHAM  HaCTKOBHX
obuparu IXHi YaCTKOBI1 BiJTHOCH1 bynkuii epexTuBHOCTI.

XapaKTEPUCTUKU, SKI HEOOXITHO 3BECTH JI0
€nMHOI 0e3p03MipHOI IIKaIH. 3 ypaxyBaHHSIM
I[BOTO TI0OKa3aHO, IO SK OCHOBHI YacTKOBI
XapaKTePUCTHKU JIOIUIBHO OOMPATH JATBHICTh
nepeBe3eHb 0e3 JOCKiMipyBaHHs, 34UIHY Macy

3.3a cneuiaJbHUMH aJIrOpUTMaMH Ha
KOHKPETHHX MPUKIaZax MOoKa3aHa IMpoleaypa
BHOOPY ONTHUMAIBHUX YAaCTKOBUX BIJIHOCHUX

XapaKTePUCTHK JIOKOMOTHBA, AK1
3a0e3MeyyroTh ioro ONTHUMAJIbHY
e(deKTUBHICTh  BIAMOBITHO JI0  OILIIHEHUX

Ta EKOHOMIYHICTh JOKOMOTHBA.

Koe(iLlieHTIB epeBaru 3> y1> 2.
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