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The purpose of the work is to create the macromodels of syisie® consists of the
synchronous generator with the automatic voltage regulator5 diebeheitiutomatic rotation
frequency regulator5 asynchronous motor and static loadB Theseno@els are destined for
the processes in the short circuit regime on main switchboard byalMatimulationB
Macromodels are used in the form separate blockB

Shipboard electric power systemF the short circuitF synonous generatorF asynchronous engineF Matlab
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Snputoutput unit of ship control5 alarm and migteystem are describedB Zeliability
estimates of the inputQoutput unit in accordingrio structure and unit module set are obtaiBed
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O. Yu. Lukomskaya
PLANNING THE OPERATIVE CONTROL OF TRANSPORTATION PROCESS OVARDNVATER

Problem of arterial navigation planning as a part of transportati@pgerative control is
considered. Conditions of coordinated, continuous, and bidirectional cirgdts navigation
are figured out.

Transport, transport process, planning, operative control
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considered on the basis of rating criteria. The mathematicaleinafdoptimization of activity
of innovative university is under construction and the problem of itmization in an initial
form of a problem of linear programming is formulated and solved.tddimique basing on
soMcalled expanded QMproblem is stated, and questions of devedbfimecomputer for its
realization in Qatlab environment are discussed. It is given an exabgség concrete model
of activity SPb ET].

Pethods of optimization, rating criteria, mathematical model of optimization, a problem of linear
programming, an additive weight principle of convolution of valies of independent parameters

WIQ 722 3?7523 (*2.50)
<. . Z)e&O1/s, >, <. 2&*", @. <. AB&(!
1(1#" 1 *2#$!1*#(S"18%$6$ 4'5*2."0(-
U."8#5%!"3*0(S"18(! 8*18*%3$! #$5!$V"0(-
WA481(54"1$6$ 8%."1* 2 )*%6*S*3 (11."%$2%0(-
*US5$%5$!0&3 ( *2#3$%3$53V0&3 '$85&#(7

HESU&()F Y-ttt "O"B%&T/ HH&(S* ":&%S$'&I6(HT%8% 9-":3()/2
#7%34I0/($ 10$(18(34)%8% T%3(#" $%6B/34)%; _3(7&%$(5")/6(H7%:; 9#8%6:7/ )%:%8%
%7%30/2  +32  [08((0/2 7% >>/10&" #I1(-30/2. <%WHE%()" BN )2
$'8($"&IB(HT"2 $%+(34 _I(T&'US(5")6(HT%8% T"#7"+" &%'$%J()/2 )" B"0( :#&'(6)%
73K6()*5 _3(7T&I6(H#TI5 $'21) # )O":/H$*S %0BII+(/($ . 1"0"B%&")"

& (57%)89")"2 #H&(S$" -%+6/)())%8% 9-":30/2 #7%34J0S, *(+  (* >%'$93*
)"H&'Y6(7 T%)&9')*5 '(89328%6'%%: #/H&($*.

1?1:9@= BE:;@B:?L9IG;K; X>JBEHID?M IG;HNY9D?9@, ?A@HND;9 G;H9I; @;Z?HND;F
[H9G:J;@9QBD?LIIG;F XI:BD;EG? D;EK; >;G;HID?M, G;\\€?9D: IC9>HI9D?M, DO9H?DI9FDBM
@B:9@B:?L9IGBM @;<9HN [H9G:J;@9QBD?L9IG;K; GBIGB<B99@\MY :J9QG;D:XJDBM I?1:9@B
>;<L?D9DD;K; X>JBEH9D?M, ZBA;EBM I?1:9@B BE:;@B:?L9IGBEKH9D?M IG;HNY9D?9@
>[x&eells'*] 26eBe)+; | Eole&-"&& -&!8$'&F'& +$<&G&"s F"eG'$&s;"A< 7o!?
$o< 0BT H oI BoF-+0p"s0e ' "sF&<"s00 $To"lee 7o So> 6 Uell", $o> ' 6o 61&< <'?
7&, +1sC&""s 6 h>1$7&<ee;"AJ soee-"AJ +1006'8]. LI& 63  +$7"lee7$"A& 17&-1$6¢ '
!o<oo&$A "o F.>.DG'$&.;".< b$oo& oo!o_>' $o7<oF8$ > oo&!o<', ! 0'6&";, !o8>o$;,
1"&e, o&-, 'F<o7+F; 6<&I$& | Fee78F"&"&< +e>TAS'H T&F"e6A<' o$ee*&"8< IoF?
D$ +e7oF+ BoF">"6&"8 "&%$e$"AJ I'$S+eK'H ' «6e7'H  BoF-+%"AJ ' 6$e$7+"1?



e 7$"AJ 178-136 7' "&-+1$e$eG"s DII&>$'6"s< '] $o7<e Q"' E&T&- sole->eH 1o?
<oe&Pe, "eeT7'<&T, +7060-8F +0&7$'6"+D K&">+ I7'>K's  "AJ 16sHI$6 06877
IS&H BFe&$"sPselo-eG"AJ sseel (LEE) | eo<o@:D 1e&K's  o'F'76¢""AJ <sC'e:"AJ

+1$e"eBe> oh7e-To<"e0e sClo+*'Ge™ S o7e>eEAGG ' oo -Pe7<e*'Ge8 | eel$e8"" A<
1>e0:%&™M &< 'F<&T'$&e;"0& 6's>00&le B-so; oo GI&H && "8 -0 ' «CTo$"s (o0
078 -soeees@<o<H 10§t Seo&l o6 eUpell' lo<os&Be) | o- "678<&""A< 'F<&T&" &< $&?
>+@8&ss >ehI'K'&"$e 1K&se&™8 'F<&T'$&s; 000 >ee&ile | +e6&7J"+1$;:D LEE. Ee

T&F+2;$0$0< b$'J 'F<QT&"H >e<e"-"e2-16&$G&TI>'H o+" >$ (QJE) sh7e-7e<e 7eF7&?
%e&$ o' 0$>00"88S eole->+ e0-e&Fe D@ &eo I4+-"o.

L 78-& 7+Ce$ BA-6"+$ ' oCol"eBe" "eGAH loeleC he&>F7e<  &Jo"G&I>oee $o7<e*&?
"8 'F<&T'$&e;" 000 o6'e>00&le ' [oF-e" «Co'> 7&ee'F+D@&H & BAle>e$eG"eH he&>$7+?
<&J*"G&I>eH <oC's;"sH +I$e"e6>', 86°8D@E&H!8 "I$7+<8"$ o< -8 «CW&>$'G"sve '11e&?
068 |7'>K'e""AJ 16eH!$6 «06&7J"e!$' LEE, |+7<'7+6+"'8 @'C>'] <&$e-+6 'F<&7&?
"8 o&T&<&"™AJ o7oI'e&H 7¢1¢7&-&&"'8 6-¢; LEE |7'>K's"™AJ 16eH!$6, Jo7>$&7'?
F+D@'J "' J+-%'& +1006'8 $o7<e*&™8 7" eole->& GoF-+%"A J 1+-¢6 “1a—"3a.L "*!$8?
@&H !$:$;& 7&-1$6&"s ToFT7oCoPe""eB I'$&<e s6Fe<e $'C&!I>oee +0760&™8 $e7<eF"A?
< T&N<o< 'F<&T'$&e; 000 See&le De8>FT70<&IMGRISH +  $o"e6>' ' 'Feees@PIS <&Pe?
2>0 K& ToIGE&SPe o0 Fo-o""A< -"e<'G&I>'< eo>oFe$&e8<.

%0e36°Be*/s *B&/*&6; o *o+o*-0)'[eC '-'*)+; *eG+eD)!-(. L be&>$7<&Je?
"G&I>e< H$ToHISE8& 'lees;F+DS!I8 -6& he&>$7'G&I>'& <% A, o-"e 'F >e$e7AJ ($e7<F?
"oH 0&"&T+$e7 #Z) >"&<eF'G&I>' 168Fs"e | of;D 'F<&T'S&e ;"sve >es&le (OQ), o -7++8
("o 7+FsG"AH -6'se$&e; B]) le&-""&" | o|;D "&!+@'J >ee&! (BQ) <oC's;"eH +I$e"6>",
y>e7"A& K&' he&>$7'G&I>'] <e%™ De&>$7'G&!>' 18&-"&"A  -T+e | -T+ee< BI$7&G"?
se7esege"e, «CT7oF+8 l'eeGeH De&>F70<&Ie"G&IS'H >el>e - GFe'<"eH "eo7+F>'. Lo 67&<8
CH>1'7060™8 +$e"e6>" | "&>eFoToH oo1Fe8"sH I>e701$; D be&>$7'G&I>'& <*%"A 6A?
7+Co$AB DS BISTEG A& [J* (. ' €., o700 TK'e"s0:" A& +o0sBA< |>0701$8< 'F<&T7'$&e;"s?

oo " "QIH@'] See&] ' sePo>e< 10e$G&SISE+D@'] *C<oPe>  6sFC+*-&"8 PL] ' PLZ. «'I?
PE<e oBFe<eF' G&I>oee +27060&"8 De&>FT70<&I*MG&I>'< >o 1>0-e< oC&I&G'6&P $o>'& +!?
0¢6'8, GPe he&>P7'G&!I>e8 <o, [6Ge& &8 | 'F<&T7'$& ¢;"A< >e0&le<, B1&e-¢ 7eCo$e&$
6 ¢&"&T7e$e7"e< T&*'<&, sF-26¢8 "o ol' 'F<&T'$&s;" 000 >e o&le $o7<eF"sH <e<&"$. ET'
D$e< 6F7+8 be&>$7'G&!>e8 <e¥%™e | "&eCJe-'<el$;D C+-&$ 7eCe$e$; 6 -6'00$&e;"o< 7&?
*<&, ToF6'6¢8 -6*+@'H <e<&"$, +7'ee*&"AH > "&I+@'< >  ee&le< +I$e"e6>" 7¢6"AH,
Fe 6AG&S< <&J*"G&!>'J ' De&>FT7'G&I>'] 00$&T;, PoT<oF o<t <o<&"$+, o7'00*& o<+ >
F<&T7'P&e;"o<+ >ee&!+ +IFe"e6>" ' o70F Goeoee* " AH &<+ o0 "0070Ge&"D. #o>'< oC707?
Fe<, 6 eDCeH <o<&"$ B7&<&™ -6*&"8 +!$e"s6>" o"e, 1 o= "oH IFe7e"A  eo-FoT7<o*'Ge?
&$!8 'F<&7'P&s;"A< >ee&le<, o | -T+ooH — «oe-00"8&PI8» " &I+@'<" >ee&le<’, ' h"&74'8
$o7<o*8™M8 'F<&T'$&s;"000 >ee&le GoFGT+@&$!8, Fo BAGESe< +0$&7;, G&T&F "ee7+F+G"AH
-6'eeP&e; "o "&IH@'& >ee&le +Be"e6>",

o'1B&<e -'1&T7&"K'ee;"AJ +726"&"'H CeFe6eH >e"|'e+7¢K' " $7&I>"$+7"eH I'I?
PE<A ¢6Fe<eF'G&!I>oee +e7060&"8 (VW) I>e0:*&"&<, '<&  &$ 1#&-+D@'H 6'-:

39



LS, LA R
& L L8h-(|6-){- L ©

8

Ky
k. =- :f: lg. + L66(U06- +1.)C
i i 1
1 L 1)
=- E o+ Vg ﬁ IF "o7<l— tl )C

Us. = Yol Us- ke lo.)C U= Yo Uy kslie uz } G0y 1)y,

L +76"&"8J (1) «CeF"G&": S=({.-{) fc {.=1-9{c{.=m \~cC
Q. =kelgC { o { . — +e2eBA& !>e7¢1$' #Z ' B] ' 'J -e$G">' [oZ, 1°] ($ °Jee&"&7?
$e7A)C Ig— $o> 8>e7"sH K&e' ' &oo -+$G"> J#C g, | g.— $o>' 6:FC+*-&"8 #Z ' B]c
JL — -s$G'> $o>¢ B6FC+*-&"8 B]c >+bI'K'&"$A +&7&-+ G' -+$G'>6 k., k c
Ug., Uy, Uy— BAJs-"A& I's"eeA >e"$+7"AJ 7&s+e8$e76 $o>o GeFC+*-&" '8 B], $e>e
8>e7"eH K&s' ' 1>00%&"8 S e&7&-2$+G"A<' [+">K'8<'  }g} ¢ }, 1*$6&$!$6&"?

— I = = =D

".C ug. — +!$o6>o "o<'"oo;"ooo $o>o 6.FC+*_&"'8 #ZC ug_ — +!$06>o "o<'"oo;"ooo
$o>e lg. BoFCH+*-&"8 B]C Vyn — o"&H"e8 I>e70I$; <eC's:"oH +1$e"e6>'C Fge7e —
I'es $o7<e*&™8 (I'se $7&"'8 OQ » *6&7J"!$; LEE)C Froge — >e0'C7260™"e8 "o7?
<ee;"e8 l'es -0Ge&™8 OQ "o +6&7J"!$; LEEC u(t) — +o796°&™&, 6A7°Co$AL&<*&
CoFeBeH sVWC UQ(t) — o7070<<"e8& +07+60&"& 1>00%&"&<C " B8 F oz L )=
={ 8. Lt)M(Fuzc - Qug (., |g)C Fg.(lg.) — 7&+o'T+&<AH es$e> 6sFC+*-&™"8
BIC * /8 Fnzc L) — <o<&"$ $7&"8 OQ * +6&7J"!$; LEE, 86+8D@'H!8 "& *'?
"GH"eH I+">K'&H 1>00:%8™8 S, 101$e8™8 L +6&7J"I$' LEE, "e7<es;"sH I'A
Fu7< '67&<&™ tc{ ¢/6,L,t) —>bII'K'&"$ IK&**&™8 ($7&"'8), J+7*>$&7'F+D@'H
17'>K'e"" A& 16°H!$6¢ LEE ' eo-e&**@'H ¢*7&-&*&"'Dc Qug ({or lg) — !21$26-8D?
@8 <o<&"$* $7&"'8, +G'$AGD@*8 <&J*"'G&!>'& (68F>'&6&"$'*8$7"A&) ' be&>$7'?
G&!>'& 20$&T7" 6 +!$e"e6>& (227 &-&*BEP!B ¢"0e'$'G&!>" ' ¢7+6&78&S$!8 b>10&7'<&"$ee;?
"e). Pl$ee;"A& ¢CoF"eG&™8 Je7+>$&7'F+D$ >"I$7+>$'6 "A& ¢27<&$7A be&>$7'G&!>']
<o ' <&JMG&I>'I $T7"I<I'H +HIBe"e6>", SebII'K'& "BA ¢&T7&-G' -+$G'>6.
o)¥e0-fe Bo'eY*s [s*&BIE B)5&s(*e6e". Jo8 +oI$70&"S le7<+e wol$eBAT "o?
I$708> >"$+7"AJ E? 'o' EO?7&e+8$s76 $o>0 GoFC+-&"'8 (UHL), $o> 8>78 (Uty) ' I>e0:?
*&"8 (Ue) ¢746&-&< " & 7T'FeK'D "&*"'&H"sH VW 6 " &>ePe7eH 7eCeG&H $G>&, >e$e7+D 6A?
C&T&< 6 *"&H"sH Gol$' >7'6oH "o<ee"G'6"8, 1676 &-'GoH 6 -'eesF+"& (0,1...0, ) h g e |,
L7 W, 100$6&BIB6+D@EN,n  =N0 ></G, " e0o+G&"A& -22&& T IG&$ A& le7<+eA C+-+$
10706&-2"'6A 6 -o|$eFeG''e U 7Te>e< 'esefe"& 'F<&7&™8 > bII'K'&"$e IK&e&™"8.
40



L6&-8 sCoF"eG& "8 he&>FT7e<ee $"AJ e01$e8"AJ 67&<&™

L
T6- :iCTB :ﬁ
Re- R
' 07'<8"88 -+8 BAGs-s T+IG&S'AJ sT<+e 0o7o<IT+6 +H'&"H  }g} ¢ },' IS8 A
"'$&e7'726"'8 613 ,l"‘-z >e"$+7"AJ 78&e*+28Pe76 'FB&IF"+D <&Pe-'>+ oo-G'& oo
7&e+0796+"8 “4a, ‘53, *e+G'< 1o&+D@'& TIG&S"A& [+7 <+oA:
8 E278e+8%+7+ $r>+ 6FCH-&"8:

Te-{oR-

Ye=——>c{g=]é'c
KigKe-"6

-e8 EQ?7&s+8%e7+ $o>e 6oFC+-&"8:

kigks-"6

% =l6-C }6=
& g — "ISTe&G"AH >eDI'K'&'S, ++78&-&BD@'H 1$&e&"; >+o&C +$&s;"sI$' >e"$+7
(+CAG" " =1- 2)C
-e8 E?7&e+e8%e7e $eo>e §>78:

bo= kel 8l d?_81:
$ K sk
-e8 EQ?78&+8Fe7+ $o>e 8>78:

t :TC}$ :MC
$ &3k
-& "eI$7+&G"AH >bII'K'&'$ "g=" =1, 2¢
-e8 le+(Ge8 E?7&0+.8$.7. !>..;*&1118:

-e8 le+(Ge8 EO?7&0+08$.7. !>..;*&n|8:

_'$ 6 o= Wld o
{o - kk's 6
-& "y ,i) —"eIPT7&G"A& >*bI'K'&"$A, | =1-2c, = 1 .

#He>'< sCToFe<, 6 1$0$;& 00o+G&"A 108-+D@'& 7&F+o;$o$A:

1. UsF7eCoPe"e CoFo6e8 I''$&<e o6Pe<eF C&I>00e +o70 Ge&"8 >0 *&"&< | 00 <o@;D
De&>$70<8I"C&I>oee +IGT7eH!IFGe $o7<o*&™8 'F<&T'S&e ;"ove oG'e>00& e, elFT7e8 M 000 Mo
ol"eB6& De&>$70<&Ie"G&!I>e0e l'esGoee Sel>e0 GFo'<"oH "o 7+E>" -6+] be&>$7'G&!I>'] <o
le 6I$7&G"A< 6> DG&™&< 8>¢7"AJ K&*&H, o-"¢ 'F >e$e7AJ +27+628&$!8 *» 6sFC+*-&"D.

41



2. Eel$7e&" <o$&<$'G&I>e8 <o-&; VW he&>$72<&Ie"G &I>'< +$ToHI$Ee< $o77
<e*@MB, "&e"&H"e8 6 l'e+ <+o;$'ee’>e$'6"sH Fob'l'<e I$' <o<&"$e, ToF6'Ge&<oss
PeT7<oF"A< 0&"&7o$e70< o$ Fo>e 8>e7"sH K&e' ' soPo>e GoF C+*-&™8 ¢&"&7+$e7e, 6 16¢D
cG&78&-; 168Fs"o00 | $o>e< GoFCH*-&"'8 "&e"&H"oH Jo7+>$& 7'I$>eH "s<oe"G'6+"8.

3. UsF7eCoGe"e <8&Pe-'>e 7oIG&Se $7&I>"$+7"oH VW, CIF+D@+8!8 "s Uo'Te>e Tole7o?
I$7"&"e< 6 $&J">E <&Po-8& 00-G"'& eve T&o+'T+6+"8 ' 1G'SAGD@*8 +1eC&™IS 7
"&o7'FoK" CoFeBoH VW 6 Jo7e>$&7"AJ 7oCoG'J 7&*'<e] 'F<&T&"8 <oC'e;"sH +I$e"s6>".

4. Eeo+G&"A 1s7<+eA 28 TeIG&Se s7oes7K's"ss:"AJ (E) ' o7o e 7K's"ss;"e?
"'$&eT00:"AJ (EOQ) >¢"$+7"AJ T&e+o8$e7¢6 oo Fo-o"A< 0o >eFe$&e8< 'J -"e<'>' (CA?
1$70-&HI$6'8 ' >eG&I$6e +&T7&Ie-"AJ *7*K&!!+6).

*EO*PQ RO#TUVH#WUX

1.\eC'e;"s8 sBBe<oGF'7o60""08 +1$e"sB>0 "sGore se>e0&, "g o8 'F<&7&"8 >ehII'K'&"$e IK&*+&"S
BFe8G e Peolo-sG eH souelA | L. L. E+$e6, L. B. S&+ ->e, V. L. BFe6eH, V. L. E+$+6 // 1578 "o+G.7e7+>$.
>e|, ([>I$7&<o0;"e8 ToCo$e$&I"">o». sEC., 2004.

2. VBSe<o$F' 706 08 <oC'e;"s8 Do&>F70<&Ie"GEISs8 +IFo"s  G>e "sBoss se>ee8"'8 o8 'F<&7T&"S
17'5K'"AJ 16eHI$6 GFe&$"s?0slo-oG"oH sseelA [ L. L. E+  $96, L. B. s&+-;>e, V. L. BFe6eH, V. L. E+?
$96 /] VB's>el<'G&I>e& +7'CoToI$7&"&. 2004. f 5. «. 2f-3f.

3. E+$e6 L. L., S&+-;>e L. B., E+$6 V. L. \eC's;" 8 De&>$70<8I"G&I>+8 +1$e"s6>0 "sBose se>00&?
"G o8 F<&T&"S SDIIK'&"Se IK&es&™8 BFe&E"sPsel  o-sG"AJ sesel s)70-7o<o6 o7o*o"I>eH 6'K" //

278 LI&ToIIHI>e8 "e4+G.2$&J". >e'l. | <@*-+"s7e-"A< +Go &S \&JoSTe">e, s6$o<o$FeK'S, +07+60&?
"&» (WW 2005). Wle, 2005.

B E+$06 L. L. V-0o$'B"e8 ' <o-o0:"o& +070608"& <&Je  "G&I>'<' «CWES$e<' | +e7+'<' -&IsT<oK'8?
<" WG&C. #!sC'&. *EC.: OF-?6¢ sECZ[#W «R[#O», 2002.

5. S&et-;> L. B. O's7<oK'e™s?++76e8D@'H >e<os@>l < oC's;"sH +$e"s6>" "sGoss se>00&"8
-8 08 Te$B 00e +7&-s0le-sG 00e >e"$T 008 ohTe-Te<"AJ w07 ASH. VB$eT&I. ... o' $&I". "e4> |
*ECZ[#W «R[#O». *EC. 200".

V. N. Sheludko, A. V. Putov, E. V. Druyan
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TOWED WHEEL IN RESEARCH PRO”MLEQS OF AIR FIELD AND ROAIVERINGS

}uestions of system engineering of automatic control by slidihg measuring ~heel of
mobile electromechanical installation of ne~ generation for measureofdactor of coupling
are considered XexaminedZ. The nonlinear mathematical model efe¢tmechanical
cascade of braking on base the included electric machinesnd#pendent excitation is under
construction. The threeMplanimetric system is developed by aldifigrmulas of adjustments
XoptionsZ of planimetric regulators of the system determirbageaXminimalZ configuration,
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MECHATRONIC SERVOVALVE WITH DIGITAL CONTROL

Proportional electro-hydraulic valve with embedded digital controlleas been
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in closed-loop system have been worked out.
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nonstationary elastic electromechanical obeects by model adaptive control with
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E. V. Bovicheva, V. B. Vtorov

ON A APPROACH TO PARAMETRIC DESIGN MODEL REFERENCE ADAPTIVE SYSTEMS

A problem of adaptive mechanism parameters determinationddelmeference system
(MRS) with parametric type of adaptation has been analyzed. Presengyottiem is solved
almost solely by MRS computer simulation. A procedure formalizairodetermination of
adaptive mechanism parameters is suggested based on the linearziaglaptive system
equations followed by the use of parametric optimization methods.

Reference model, parametric adaptation, adaptive mechanism pararnegs, linearization, optimization



