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Purpose. Scientific justification for automated control method of optimal charge of pebble mill operating in series
with a magnetic separator in the second stage of crushing in magnetic separating plants that process on iron ores with
varying physical and mechanical properties.

Methodology. The research involved mathematical modeling of technological complex of pebble crushing and
magnetic separation by means of usage of proven adequate models of the processes of grinding, magnetic separation,
regularities of generation of active power signal of electric motors of mill and magnetic separator, analysis of static
characteristics of the complex obtained by computer simulations and the development of automated control method for
pebble mill optimal charge with magnetic ore with varying physical and mechanical properties.

Findings. Some new regularities of generation of static characteristics of the technological systems of pebble crush-
ing and magnetic separation were obtained. The method for automated control of optimal ore charge of pebble mills
taking into account the properties of processed iron ore was developed.

Originality. Sign of the first derivative of active power signal of the magnetic separator motor by the signal of ac-
tive power of pebble mill motor determines the direction of change in ore mill charge. If the sing is positive, the mill is
underused and productivity by ore on inlet of mill should be increased, and if the sign is negative, the mill is overloaded
and productivity by ore on the inlet should be reduced. We have found that the sign of the coefficient of correlation be-
tween the signals of the active power of electric motors of the magnetic separator and the pebble mill determines the
charge degree of mill by ore. If the sign is positive, the mill is underused, and if the sign is negative, the mill is over-
loaded. The lack of correlation between these signals is a sign of the optimum charge degree of the pebble mill with ore.

Practical value. The method and the functional diagram were developed for the automated control of the charge de-
gree of pebble mill with ore considering the influence of the physical and mechanical properties of iron ore on the
charging, which allow to improve the quality of the concentrate; to reduce ore overgrinding and iron losses in the tail-

ings; to increase productivity of ore magnetic separating factories; and to reduce equipment downtime.
Keywords: automated control, drum mill, magnetic enrichment, ore mills charging

Statement of problem. Maximum performance of
technological complex of second stage of iron ore mag-
netic separation is determined by pebble mill optimum
charging. The magnitude of the pebble mill optimum
charging with ore determines the maximum performance
of the complex by magnetic product. The magnitude of
the optimum charging is variable and is determined by
the physical-mechanical properties of ore such as grain
size, hardness, mass fraction of iron, iron mineral dis-
semination. So far, there are no methods of automated
control of tumbling mills optimum charging with ore. We
still have no regularities of formation of static character-
istics of technological complexes of second stage of peb-
ble grinding of iron ore magnetic separation.
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Analysis of studies and publications. The works ded-
icated to tumbling mills automation focus on control and
regulation of the ore mills charging degree. This problem
is solved separately for tumbling mills excluding the im-
pact of ore mills charging degree on the mode and effi-
ciency of the apparatus of further processing. There are
methods and systems for automatic control of ore mills
filling based on sound-ranging signal as well as on active
power signal of tumbling mill motor. The work [1] offers
methods and systems for ore mills charging control based
on sound-ranging signal as well as methods of spectral
analysis of active power signal and selection of informa-
tive part of mill motor active power signal. The disad-
vantage of the described methods is the lack of considera-
tion of physical and mechanical properties of enriched ore.
These methods provide the best performance of the mill by
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grain-size class 0,074 mm and do not exclude overgrind-
ing of largely-ingrained ore or undergrinding of dissemi-
nated ore. The methods do not consider effective mode of
further ore processing by magnetic separator. There is no
information about the static characteristics of the complex
“pebble grinding - magnetic separation”.

Consequently, for the time being, there are no scien-
tifically proven approaches to the automatic control of
optimum pebble mills charging with ore, working in tan-
dem with magnetic separators.

Unresolved problems. Scientific problem consists in
the establishment of the regularities of formation of static
characteristics of technological complexes of pebble
grinding in framework of iron ore magnetic separation
process for the purpose of automated control of pebble
mill optimum charging by active power signals of elec-
tric motors of magnetic separator and mill. The solution
to this problem allows: to develop system of automated
control of pebble mill optimum charging; to disclose ore
with variable properties to the desired grind size; and to
provide maximum performance of the complex by mag-
netic product. Improvement of technical and economic
indicators of iron ore enrichment also can be provided.

Problem definition. To solve the problem it is neces-
sary to develop a mathematical model of technological
complex “pebble grinding - magnetic separation”. It is also
essential to perform computer modeling of the complex and
to find the static characteristics of the complex in order to
establish functional diagram of the system for automated
control of pebble mill optimum charging by active power
signals of the electric motors of magnetic separator and mill.

The main part of the article. In National Mining
University the scientific basis is developed for application
of industrial magnetic separator as a natural power analyz-
er of ore disclosure and energy-saving regime of ore grind-
ing in mill. In research [2] it is shown that the maximum
active power of separator drum motor corresponds to the
maximum performance of the complex of magnetic sepa-
ration by extracted magnetic iron and it is also complies
with minimum of specific consumption of electricity.

For the complex analysis of the processes of ore
magnetic enrichment the mathematical model of techno-
logical complex of magnetic separation was developed.
The model shown in Fig. 1 include: models of grinding
and magnetic separation, model of ore disclosure, models
of formation of active power of drive motors of mill and
magnetic separator.

Dependence of the active power consumed by the
drive motor of grinding mill on design and technological
factors, obtained in [3]
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where R is_the radius of the grinding mill drum; @ is
the angular rate of rotation of the mill; p is radius of
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mill filling with ore; f is_coefficient of friction; 7o 1S

density of pulp in the mill; ¢ is_the coefficient of ore
layers sliding in mill drum; g is_gravity acceleration.
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Fig. 1. Scheme of mathematical model of technological
complex of magnetic separation where y, is densi-

ty of pulp in the mill; ¢, is the degree of the mill

filling with ore; P, is active power of engine of
ore grinding mill; Ps is the variable component
of active power of engine of magnetic separator

The work [1] contains the analytical dependence ob-
tained for connection between the power necessary to
bring intramill load to operating condition and power ex-
pended directly on the grinding process. The grinding
process is expressed by the Rittinger equation
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where ¢ , 4  are the average size of ore at the inlet
asy asy

and outlet of the mill, respectively; O is performance by

ore at the entrance of the mill; P, is active power ex-
pended on the grinding process; K, is the Rittinger fac-
tor; ¥, is density of grinding ore.

Disclosure of minerals is described by the Wigley and
Lee random model of disclosure [3]. The model of mag-
netic separation is described by magnetic permeability of
concentrate according to the K. Lihtenekker equation

H= s

where 4 is the magnetic permeability of magnetite;

o 1s magnetite content in the condensed product.

In work [2] the dependence of the active power of the
drive motor of magnetic separator drum from concentrate
characteristics was obtained.

The simulation resulted static characteristics of active
power of mill and magnetic separator dependence on the
degree of filling. The static characteristics are shown in
Fig. 2.
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Fig. 2. Static characteristics of active power of elec-
tromotors of electric mill and magnetic separator,

where P is the active power of mill motor;, Ps
is the variable component of the active power of
the motor of the magnetic separator;
0., is optimal filling of mill with ore by criterion

of maximum performance by magnetic product;
@ IS optimal filling of the mill with ore by crite-

rion of maximum power expended by the mill

The analysis of static characteristics illustrated by
Fig. 2 indicates that the maximum active power of motor
of the separator complies with the maximum perfor-
mance of the complex by magnetic product and does not
coincide with the maximum of the active power of the
driving motor of the mill. The optimal mill filling with
ore, which provides maximum performance for the com-

plex by magnetic product @, is less than optimal filling

of the mill with ore @, which corresponds to the max-

imum power consumption of the mill. Fig. 2 shows that
the optimal filling of the mill with ore can be determined

by the sign of the derivative ﬁ I ﬁ > 0> the mill is
dP. dP

m m

undercharged; and if dF <0 the mill is overcharged.

According to the static characteristics from Fig. 2 the
static characteristic of technological complex was drawn
(Fig. 3).

The analysis of the characteristics of Fig. 3 shows
that increase of ore feed and power consumption in mill
(point A) increases the performance of complex by mag-
netic product. With further increase of ore feed to the
mill (point B) the power consumption is also increasing
but the performance of complex by magnetic product is
falling down, which corresponds to overloading.

The research showed the regularities concerning de-
pendence of static characteristics of the magnetic concentra-
tion technological complex on the size of ore on mill input
(Fig. 4); on the content of magnetite in the condensed prod-
uct (Fig. 5); and on the density of the pulp (Fig. 6).

Analysis of the dependences shows that if all disturb-
ing influences on the process of grinding and magnetic
separation change, it might be possible to determine the
optimal ore mill charging by the sign of the derivative
component of the active power signal of magnetic sepa-
rator motor by active power signal of the driving motor
of the mill.
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Taking into account the stochastic nature of the active
power signal the practical determination of the sign of
the derivative by sign of the correlation coefficient be-
tween the signals of active power of electromotors of the
separator and the mills is possible. Handling the pebble
mill charging with ore is produced using automated con-
trol and management system. Functional diagram of the
system is shown in Fig. 7.
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Fig. 3._The static characteristic of the technological
complex of magnetic separation, where *AQ is
increment of the performance by ore at the en-
trance of the mill; p s the correlation coeffi-

Py P,
cient between the signals of active power of elec-
tric separator and mills; A is a point of complex
undercharge; B is point of complex overcharge
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Fig. 4. Dependence of static characteristics on the
size of ore d input: 1 — d=8mm; 2 — d =10 mm;
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Fig. 5. Dependence of the static characteristics on the
magnetite content « in the condensed product:
1—a=087;2—a=085;3— a=0.83
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Fig. 7. Functional diagram of system of automated
control and management of pebble mill charg-
ing: GT is active power generating transducer;
DM is electromotor of mill; PM is pebble mill;
MS is magnetic separator; RM is regulator of
performance by ore on mill inlet; R — regulator;
DS is electromotor of separator; M is miller;
F is filter of variable component of active pow-
er of electromotor of separator; D is differenti-
ator; + AP, is corrective action on regulator

charging by active power signal of mill elec-
tromotor; P, is control input; P_ is the active
power of the mill engine; W, is the water flow
in the mill; Q, is the performance by ore on the

mill inlet

The system of automated control and management of
pebble mill charging can operate in one of two algo-
rithms. The first algorithm works on a sign of the deriva-
tive of the variable component of active power signal of
separator electromotor by active power of mill electro-
motor.
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where £A4Q is an increment of the performance by ore at

the entrance of the mill.

The second algorithm of mill charging automated
control works on a sign of the correlation coefficient
R _ between active power signals of electricmotors of

PmPS
magnetic separator and mill

undercharge: +AQ;R _ >0
By

B

R L9

BBy

O =\optimal charge : AQ =0;

overcharge: —AQ;R _ <0
P,

2P,
where O is a dead band.

Conclusions.

1. As a result of modeling of technological complex
of pebble grinding and magnetic separation of iron ore
the method was developed for automated control of peb-
ble mill optimum charging with ore by the sign of the de-
rivative of variable component of active power of elec-
tromotor magnetic separator by active power of mill
electromotor. It was identified that when pebble mill is
undercharged the sign of the derivative is positive and
when pebble mill is overcharged the sign is negative.

2. The method of automated control of the optimum
mill charging with ore by sign of the correlation coeffi-
cient between the signals of active power of electromo-
tors of electric magnetic separator and mill was pro-
posed. It was identified that when pebble mill is under-
charged the sign of the correlation coefficient is positive
and when pebble mill is overcharged the sign is negative.

The prospects for future research are to develop the
method for automated control of ball mill charging with ore.
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Mera. HaykoBe oOIpyHTYBaHHS METOAY aBTOMAaTH-
30BaHOI'0 KOHTPOJIO ONTHUMAJIbHOTO 3aBAaHTAXKEHHS PYA-
HOTaJIbKOBOT'O MJIMHA, ITI0 MOCTIIOBHO IPAIIOE 3 MarHiT-
HUM CelapaTopoM y IpyTii cramii moapiOGHEHHS MarHi-
To30arauyBaabHUX (HAOPUK 3aM3HUX PYA 31 3MIHHUMH
(hi3MKO-MEXaHIYHUMH BIACTHBOCTSIMH.

MeTtoauka. MaTemMaTH4He MOJETIOBAHHS TEXHOJIOTi-
YHOTO KOMILIEKCY PYJHOTAJIbKOBOTO TIOJPIOHEHHS Ta
MarHiTHOI cemapanii IUITXOM BHKOPUCTaHHS arnpoOoBa-
HUX aJIeKBaTHUX MOJIEJICH TpoleciB MoapiOHEeHHs, Mar-
HITHOI cemaparlii, 3aKOHOMIPHOCTEeH ()OpMyBaHHS CHUTHA-
JIB aKTUBHOI IIOTY>KHOCTI €JIEKTPOIBUTYHIB MIIMHA i Ma-
THITHOTO cenaparopa. AHali3 CTaTHYHUX XapaKTePUCTHK
TEXHOJIOTIYHOTO KOMIIIEKCY.

PesyabTaTn. OTpriMaHi HOBI 3aKOHOMipHOCTI ¢op-
MYBaHHS CTaTHYHHX XapaKTEPUCTUK TEXHOJOTIYHHX
KOMITJIEKCIB PYIHOTAJIBKOBOTO TOPIOHEHHS Ta MarHiT-
HO1 cemnapartii. Po3po0iennii MeToa aBTOMaTHYHOTO KOH-
TPOJIIO ONTUMAJILHOTO 3aBaHTAXKCHHSI PYJOI0 PyIHOTAb-
KOBHMX MIIMHIB, II0 BPaXxOBYE BJIACTUBOCTI MOJpiOHIOBaA-
HOI I 30arauyBaHo1 3ai3HOT PYIH.

HaykxoBa HoBHM3HA. BcTaHOBIEHO, IO aBTOMAaTW4-
HUH KOHTPOJIb ONTHUMAaJIBHOTO CTYIICHS 3allOBHEHHS pYy-
J010 OapabaHHOTO MIIMHA, MTOCTIIOBHO 3'€THAHOTO 3 Ma-
THITHUM CeNapaTopoM, 3IIHCHIOEThCS 32 €KCTPEMYMOM
CTaTUYHOI XapaKTEPUCTUKH 3aJIe)KHOCTI CIIEKTPaJIbHOI
CKJIa[0BOI aKTHUBHOI IOTY>KHOCTI €JIEKTPOJBUTYHA Mar-
HITHOTO cemapaTopa, BUMIPIOBaHO! HA YacTOTi IyNbCYIO-
YOro MAarHiTHOTO TIOJISI CerapaTopa, BiJl aKTHBHOI IMOTY-
JKHOCTI €JICKTPOABUTYHA MIIMHA, JO3BOJISE ITiJBHIIUTH
TOYHICTh aBTOMAaTHYHOTO KOHTPOJIIO ONTUMAJIBHOTO CTY-
NIeHsl 3aBaHTAXXEHHS PYJ0l0 0apabaHHOro MIIMHA 3 ypa-
XYBaHHSIM 3MiHHHUX (I3UKO-MEXaHIYHUX BIIACTUBOCTEH
pyaM. 3HaK Iepiioi MoxXiJHOT CHrHaly aKTHBHOI MOTYX-
HOCTI €JIEKTPOJBUIYHa MarHiTHOTO CerapaTopa 3a CHUr-
HaJIOM aKTHBHOI HOTY)XHOCTI €JIeKTPOJIBUTYHA PyIHOIa-
JHKOBOTO MJIMHA BU3HAYAE HAIIPSM 3MiHH 3aBAHTAKCHHS
MJIMHA PYAOI0. SIKIIO 3HaK AOJATHHUH, TO MJIMH HEIOBAaH-
TaXKCHO, a AKIIO 3HAK BiJ’€MHHH, TO MJIMH IIepEeBaHTa-
JKeHO. BCTaHOBIIEHO, IO 3HAK KoedilieHTa KOpeIsmii
MDXK CHTHAJIaMH aKTUBHOI IOTY>KHOCTI €JIEKTPOJBUTYHIB
MAarHiTHOTO celaparopa Ta pyJHOTILKOBOTO MIIMHA BH-
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3HA4a€ CTYNIHb 3aBaHTa)XEHHS MIIMHA pynor. Skmio
3HaK JIOJATHUH, TO MIIMH HEJIOBAaHTaXEHO, a SKIIO
Bil’EMHUHA — TIepeBaHTaXeHO. BiicyTHICTH Kopersii
MK CHTHQJIAMH € O3HAKOI ONTHMAJIBHOTO CTYIEHS 3a-
BaHTA)XEHHS PyIHOTIBKOBOTO MIIMHA PYIOIO.

[pakTuyna 3Ha4YnMicThb. Po3podieno meron i pyH-
KIIOHAJIBHY CXEMY aBTOMAaTH30BaHOTO KOHTPOJIIO CTYIIe-
HS 3aBAHTAKECHHS PYJHOTAIPKOBOTO MIMHA PYHOI0 3
ypaxyBaHHSM BIUIMBY Ha 3aBaHTaXeHHS (i3UKO-
MEXaHIYHHUX BJIACTHBOCTEH 3aJli3HOT pyIH, LIO JO3BOJISE
MIJBUIUTH SKICTh KOHIICHTPATY, 3MEHIIUTH MEPernopi-
OHEHHS PyJIW Ta BTPATH 3aji3a y XBOCTAaX, IiJBUIIUTH
MIPOJYKTUBHICTh MarHitoz0arauyBanbHUX (aOpuK, 3HH-
3UTH MPOCTOI YCTaTKyBaHHS.

KuarouoBi cioBa: asmomamusosanuii konmponw, 6a-
pabanni MauHu, mMazHimue 30a2a4eHHs, 3a6aHMANCEHHS
MIUHIE PYOOIO

Hens. Haygynoe oOocHOBaHWE METOHa aBTOMATH3H-
POBaHHOI'O KOHTPOJISI ONTUMAIbHON 3arpy3KH pyIHOTra-
JIEYHOH MENBHHMIIBI, TOCIeNOBaTeNbHO paboTaromend ¢
MAarHUTHBIM CETIapaTOpOM BO BTOPOW CTaJWH H3MeENbye-
HUSI MarHUTOOOOTATHTENbHBIX (HaOpHK KEJIEe3HBIX PYI C
MIePEMEHHBIMHU (PU3NKO-MEXAaHUIECKUMHU CBOMCTBAMH.

Meronuka. MaremMaTnueckoe MOAETHUPOBAHUE TEXHO-
JIOTHYECKOTO0 KOMIUIEKCA PYJHOTaIEUHOTO M3MENbUYEHUS 1
MarHUTHOW CeMapaliy IyTeM HCIIOJIBb30BaHUs arpoOHpo-
BaHHBIX aJEKBAaTHBIX MOJENEH MPOLECCOB H3MENbUYEHUS,
MarHUTHOU CeTaparnuy, 3aKOHOMEPHOCTEH (pOpMHUPOBAHUS
CUTHAJIOB aKTHMBHOW MOIIHOCTHU 3JIEKTPOIBUIATENCH Meb-
HUIIBI 1 MArHUTHOTO ceraparopa. AHaJIU3 CTaTHIECKUX Xa-
PAKTEPUCTUK TEXHOJIOIMYECKOTO KOMILIEKCA.

Pesyabrarbl. [lonmydeHsl HOBbIE 3aKOHOMEPHOCTH
(OpMHUPOBAHNS CTATUYECKUX XapaKTEPHCTHUK TEXHOIO-
THYECKUX KOMIUIEKCOB PYAHOTAJIEYHOI'O U3MEIbYEHUS U
MarHUTHOH cemapaiuu. Pa3zpabotan MeToa aBToMaThde-
CKOr'0 KOHTPOJISI ONTHUMAaJbHOM 3arpy3Ku pyaoil pyaHo-
TaJIeYHbIX MEJbHUI], YYUTHIBAIOIIMIA CBOMCTBA W3MENb-
yaeMoil 1 00oramaeMoit xKene3HOH Py/IbL.

HayuyHasi HOBM3HA. YCTaHOBJIEHO, YTO aBTOMaTHue-
CKHUI KOHTPOJIb ONTUMAJIBbHON CTENEHU 3alOoJIHEHUS PY-
Jori 0apabaHHOM MENBHUIIBI, MOCICIOBATEIBHO COCIU-
HEHHOM ¢ MarHUTHBIM CENapaToOpOM, OCYLIECTBIISIETCS 110
3KCTPEMYMY CTaTUYECKON XapaKTEPUCTHUKU 3aBUCUMOCTH
CHEKTPAJILHOM COCTaBIAIOLIEH AKTMBHOM MOIIHOCTH
3JIEKTPOABUraTENsl MAarHUTHOTO Cemaparopa, Hu3Mepse-
MO Ha 9acToTe OEryIero MarHWTHOTO TOJIS Ceraparo-
pa, OT aKTUBHOM MOIIHOCTH 3JIEKTPOJBUIATENSI MEJIbHU-
1IbI, YTO TO3BOJISIET MOBBICUTH TOYHOCTH aBTOMATHYECKO-
r0 KOHTPOJISl ONTUMAJILHOW CTETNICHU 3arpy3Ku pyaou Oa-
pabaHHOW MENbHHIIBI C YYETOM IMEPEMEHHBIX (U3UKO-
MEXaHHYECKHUX CBOWMCTB py/bl. 3HAK MEPBOH MPOU3BOJ-
HOM CHUTHaJla aKTUBHONW MOIIHOCTHU BJIEKTPOJBUIATEIS
MarHUTHOTO Cenaparopa Mo CUTHajgy aKTMBHOW MOIIHO-
CTH 3JEKTPOABUIATENS PYAHOTAJECYHOM  MEJIbHULBI
OnpezessieT HapaBiIeHUE U3MEHEHUS 3arpy3KU MEJIbHU-
upl pynoil. Ecnu 3HaK MOJIOKUTENbHBINA, TO MEJIbHULA
HEJOrpYKEHA, a €CIM OTPULATEIbHBINH, TO MEPErpyKeHa.
VYcTaHOBIIEHO, YTO 3HaK KOX(PQPUIHEHTa KOPPEIIUH
MEXAY CHTHaJlaMU aKTUBHOW MOIIHOCTH 3JIEKTPOJIBHIa-
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TeJell MarHUTHOTO cernapaTopa U pyIHOTaleuyHON Melb-
HULBI ONPEAEISET CTENEHb 3arpy3Ku MEJIbHULBI PYAOH.
Ecnu 3HaK n0J10KUTENBHBIN, TO MEIbHULA HEJOTPYKEHA,
a eciad OTpHIATENbHBIM — meperpyxkeHa. OTcyTcTBHe
KOppeIsiUU MEXJy CUTHalaMu SBISETCS IPU3HAKOM
ONTUMAJIbHOU CTEIEHM 3arpy3Kd PyIHOrajJeuyHON MeEllb-
HHULIBI PYJOH.

IIpakTHyeckass 3HaYMMOCTb. Pa3zpaboraH MeTox u
(yHKIMOHAJbHAS CXE€Ma AaBTOMATH3WPOBAHHOTO KOH-
TPOJISL CTETIEHHU 3arpy3KH PYJHOraJIEYHONW MEJIbHULBI PY-
JION ¢ y9eTOM BIHSHUSA Ha 3arpy3Ky (QH3HKO-MeXaHHIec-
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Heas. Pa3paboTath 1 anmpoOUpOBATh MHTETPATBHYIO CHCTEMY KPUTEPUECB OIICHKH pa0OTHl OECCTYIEHYAThIX TPAHC-
MUCCHIA TPAHCTIOPTHBIX CPEACTB U1 0ObEKTUBHOTO CPAaBHCHIS allbTEPHATUBHBIX BapuaHTOB. CylecTBYOIAs MaTeMa-
THYecKas popManmzanus KpUTEPHEB ONTUMAIBHOCTH MPEJIoKeHa 0e3 yueTa TOITMBHON SKoHOMIYHOCTH. bes gopma-
JMU3AIMA U TpaHC(OPMAITUHM STOTO BaKHEHIIIETO MOKa3aTels B WHTCTPATbHBIN CTOXaCTHYCCKHHA KPUTCPUH KadecTBa
MIpeUTO’KEHHAsE CUCTEMa KPUTEPUEB HE SBIISCTCS ITOJHOM.

Metoaunka. TeopeTndeckne UCCIeIOBaHUS TPAHCMUCCHH 0a3UPYyIOTCS Ha OCHOBHBIX ITOJIOKCHHUAX TEOPUH MAIIUH U
MEXaHU3MOB, TCOPHUH 3aMKHYTBIX JIBYXIIOTOYHBIX IIE€peaad.

PesyabTarel. B pesynbrate nccienoBanus, B peKUMe TUaliora ¢ KOMIIbIOTEPOM, HA OCHOBAaHMHM MAaKCUMM3ALIMU KpUTe-
PHUCB IO ATMHAMUYCCKOMY (baKropy " K.ILA. TPAaHCMHUCCHUH, MUHUMH3AIU KPUTEPHUCB MO TCIUIOBBIACIICHUAM U pacXoay TOII-
JIUBA OMPEJENICH PAMOHAIIBHBIN BEKTOP KOHCTPYKTUBHBIX MapaMeTpoB sl IBYXIIOTOYHON THIPOOOBEMHO-MEXaHMIECKOM
TpaHcMUCCHU. [IpUMEHNTENBHO K TPAHCMHCCHUSM HIAXTHOTO JIM3ENEB03a, PAOOTAIONIEr0 B OTHOCUTENIBHO CTA0UIBHOM TEX-
HOJIOTHYECKOM TpOLIEcCe, TPEIUIOKEHHAs CHCTEMa KPUTEPUEB MTO3BOILICT: ) ONPEICITUTh HanboJee paliOHAIbHOE MHOYKE-
CTBO KOHCTPYKTHBHBIX MAPAMETPOB TPAHCMUICCHU C TOYKH 3PCHUS] MAKCHMYMa CPEIHCHHTET PAITBHOTO K.I1.1.; 0) IPUMEHUTH
Ha OCHOBE M3BECTHBIX PETYJIPHBIX METOJOB ONTHMHU3ALMN TEXHOJIOTHIO CTPYKTYPHOTO U IapaMeTPHUYECKOro CHHTe3a Oec-
CTYICHYATHIX TPAHCMHUCCHUIA; B) MPOU3BOJUTH MOHUTOPHHI aJIbTCPHATHBHBIX BAPHAHTOB CXEMHBIX PEIICHUN TPaHCMHUCCHI
elle Ha JTarle MPOSKTUPOBAHMS U HayYHO 0OOCHOBAHO BHIOMpaTh Haubosiee 3P(HEeKTUBHYIO TPAHCMHCCHIO.

HayuHasi HOBH3HA. 3a CYCT YTOYHCHUS BEKTOPOB KOHCTPYKTHBHBIX BAPHHPYEMBIX MAPaMETPOB U MPEUIOKESHHOTO
HOBOTO WHTETPAJIHHOTO KPUTEPHS 110 TOIIMBHON SKOHOMHYHOCTH yCOBEPIICHCTBOBaHA CHCTEMa KPUTEPHUEB AJIS OICH-
k¥ 3 (HEKTUBHOCTH pabOThI OECCTYNMEHYAThIX TPAHCMHUCCHI IIAXTHBIX JHU3EJIEBO30B, IMO3BOJISAIONIAs 0OBEKTHBHO CPaB-
HUBaTh OCHOBHBIC TEXHHKO-DKOHOMHYECKHE MapaMeTphl TPAHCMHCCHII M OMpeNeNsTh UX PAalMOHANBHBIC WIH OTTH-
MaJIbHBIC KOHCTPYKTHUBHBIE TAPAMETPEI.

[IpakTHyeckasi 3HAYMMOCTh. 3aKIIOYACTCSI B WCIOJB30BAHUU YCOBEPIICHCTBOBAHHON CHCTEMBI KPUTEPHEB I
00OCHOBAHMS THIIA TPAHCMHCCHH, 00€CIIeUNBaIONIe HE00X0INMOE TATOBOE YCHIINE U OECCTYIIEHUaTOe PEryIHPOBaHUE
CKOPOCTH JIBIDKEHUS TU3€JIeBO3a B 33aHHOM JMalia3oHe Npu padoTe AM3EIBbHOTO JIBUraTels C MOCTOSHHOW 4acTOTOM
BpallleHHs KOJICHBAJIA, 00eCIeUYMBAIOIIel MUHUMAIIbHBIC BBIOPOCHI M TIOTPEOJICHIE TOIUIHBA.

KuroueBble ci10Ba: 0u3enes03, MpaHcMuccus, Cucmema Kpumepues, KOHCMpYKMUGHbIIL Napamemp, Kpumepuii Kauecmed

Beenenne. B kaxaoM TpaHCHOPTHOM CpPEACTBE,
HE3aBHCHUMO OT MAacCOBO-Ta0apUTHBIX XapaKTEPHUCTHK,

TUIIa MCHOJIB3YEMOTO JBMXKUTENS M (YHKIHOHAJIBHOTO
MpeAHa3HAYCHUs, U TpaHC(HOpPMaIMK KPYTSAIIEro Mo-
MEHTa W YTJIOBOM CKOPOCTH [BUraTels HPUMEHSETCS
TpaHcMuccns. Kak mpu MOHHTOPHHTE M OLEHKE palno-
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