
http://sntbul.bmstu.ru/doc/586780.html

!"#$%%&'&((')*

+,-./0-1213.,04405$146.3/071.4405$818-9/0 :;<9=-3.44>?$

.@302.,0-9<A4.-390@1<1-071.44>?$60=B<A-9-C$- /.DB<1$BE9-0$

0=0D9/1E98=1F$1$6B4=71.40<A4>F$G.=020-9<9?$8-BD94-.,

!"#"$%& '()(, !"#$%&"

'()%$*(+,-.!"%/0+12*(21"'.+.&)1*/(3..+.+#4*(56%&.78,

91!!.7:+;<=<<=:+>?+@1!'5(:+@ABC+./?+D?E?+F(#/(&(

D(#G&0H+*#'151$."%6IJ+K*.'#& L?@?, '?"?&?:+$13%&"+

91!!.7:+;<=<<=:+>?+@1!'5(:+@ABC+./?+D?E?+F(#/(&(

kazakov@bmstu.ru

+=-B0<A4.8-A

!""#$%&'()* +#),&-).&*/ 01#.&),2(34/ 50(5'(34/ 1+56+)77/ 1+5"#00&5(),2(565/

58+)-5')(&*/ 9:;<<;=/>,*/&('),&>5'/&/ ,&./0 56+)(&?#((37&/'5-75@(50%*7&/ ->5+5'2*A/

58+)-5')%#,2(5-+#)8&,&%).&5((3B/ 1+5.#00A/ C01#D()*/ 05.&),&-).&*/ &('),&>5'/ '/ 0+#>#/

C(&'#+0&%#%)/ (#'5-75@(3/ 8#-/ 58#01#?#(&*/ 01#.&),2(34 58+)-5')%#,2(34/ C0,5'&BA/ ?%5/

'$,E?)#%A/ '/ %57/ ?&0,#A/ 1+&7#(#(&#/ 01#.&),2(34/ &("5+7).&5((34 %#4(5,56&B.

F#4(5,56&&, 1+&7#(*#73#/ >,*/ 58#01#?#(&*/ G""#$%&'(50%&/ 58+)-5')%#,2(565/ 1+5.#00)/

>5,@(3/ (50&%2/ 51#+#@)EH&B/ 4)+)$%#+/ &/ 05>#+@)%2/ '/ 0#8#/ &(%#,,#$%C),2(CE/

050%)',*EHCEA/ 8#-/ $5%5+5B/ (#'5-75@(5/ >50%&@#(&#/ &(>&'&>C),2(50%&/ 15>45>5'/

1+#>50%)',#(&*/$)$/58+)-5')%#,2(34A/%)$/&/+#)8&,&%).&5((34/C0,C6I/;1&0)(()*/'/0%)%2#/

0&0%#7)/58,)>)#%/'0#7&/G%&7&/4)+)$%#+&0%&$)7&I

H.DB<A$:I-BD94->»

J#5845>&750%2/150%5*((5B/+)85%3/0 >)((37&/0%C>#(%5'A/'$,E?)* 085+/&/4+)(#(&#/

&("5+7).&&/ 5/ +)-,&?(34/ 58+)-5')%#,2(34A/ )$)>#7&?#0$&4/ &/ +#)8&,&%).&5((34/

4)+)$%#+&0%&$)4 0%C>#(%)A/ 1+&'#,) $/ '5-(&$(5'#(&E 15%+#8(50%& '/ +)-+)85%$#/

0580%'#((565 &("5+7).&5((565/75>C,*/K:%C>#(%3L.

<+56+)77(3B/ 75>C,2/ K:%C>#(%3L/ 58#01#?&')#% 5%58+)@#(&#/ %)$&4/ >)((34 $)$:

MN;A/ $C+0A/ 6+C11)A/ "5+7)/ 58C?#(&*A/ 0%&1#(>&*A/ )>+#0/ 7#0%)/ @&%#,20%')A/ $5(%)$%()*/

&("5+7).&*/&/7(565#/>+C65#I

:,#>C#%/ 5%7#%&%2A/ ?%5/ )$%C),2()*/ &("5+7).&*/ 9-)/ &0$,E?#(&#7/ $5(%)$%(34/

>)((34/&/)>+#05'=/)'%57)%&?#0$&7/58+)-57/15>6+C@)#%0*/&-/8)-3/>)((34/«!,#$%+5((565/

O(&'#+0&%#%)» $)@>3B/ 0#7#0%+I/ !%5/ 1+5&045>&%/ 0,#>CEH&7/ 58+)-57P «!,#$%+5((3B/



Q5,5>#@(3B/()C?(5-%#4(&?#0$&B/'#0%(&$/M:RR-51038

O(&'#+0&%#%» 1+#>50%)',*#%/ APIA/ 0/ 1575H2E/ $5%5+565/ '015756)%#,2(3B/ 75>C,2/

50CH#0%',*#%/ '385+$C/ 0%C>#(%5'A/ 58C?)EH&40*/()/")$C,2%#%#/SONQTA/ 0/ 150,#>CEH#B/

-)1&02E/'/,5$),2(CE/8)-C/>)((34/SONQTI/!%5/58#01#?&')#%/85,2D&#/'5-75@(50%&/15/

+)85%#/0/>)((37&A/()1+&7#+A/+)-+)85%$C (5'34/75>C,#BA/&,&A/$)$/'/0,C?)#/05/0%C>#(%)7&A/

>58)',#(&# >515,(&%#,2(5B &("5+7).&&A/()1+&7#+A/)>+#0 7#0%)/@&%#,20%')A/$5(%)$%(CE/

&("5+7).&E/&/1+I

U(#D(&B/'&>/75>C,*/1+#>0%)',#(/()/+&0I/VI/W#')*/?)0%2/G$+)()/1+#>0%)',*#%/0585B/

>+#'5'&>(3B/ +)0$+3')EH&B0*/ 01&05$/ '0#4/ $)"#>+/ &/ 6+C11A/ ()/ $5%5+34 58C?)E%0*/

0%C>#(%3/ SONQTA/ 0/ 1575H2E/ $5%5+565/ 75@(5/ 830%+5/ 5%"&,2%+5')%2/ 01&05$/

5%58+)@)#734/ 0%C>#(%5'I/ J)+*>C/ 0/ G%&7/ >50%C1#(/ 15&0$/ 15/ ")7&,&&A/ $5%5+3B/

)'%57)%&?#0$&/'38&+)#%/()85+/0%C>#(%5'/056,)0(5/''5>CI/

X&0I/VI/Q5>C,2/K:%C>#(%3L

M5+7&+C#7)*/ '/ +#-C,2%)%#/ +)85%3/75>C,*/8)-)/ >)((34A/4+)(*H)*/&("5+7).&E/5/

0%C>#(%)4A/*',*#%0*/50(5'5B/>,* 50%),2(34/75>C,#BA/+)85%)EH&4/05/0%C>#(%)7&I

H.DB<A$:J.89K09/.8-A»

Y,* >515,(&%#,2(565/ $5(%+5,*/ 150#H)#750%&/ 0%C>#(%5' SONQT, +)-+)85%)(

75>C,2/K<50#H)#750%2L 9+&0I/Z=.

X)0075%+&7/ 15>+58(##/ ''5>/ &("5+7).&&/ 5/ 150#H)#750%&I/ <50,#/ '385+)/

%+#8C#75B/ 6+C113/ '/ ,#'5B/ ?)0%&/ 5$()/ )'%57)%&?#0$&/ 15>6+C@)#%0* 01&05$/ 0%C>#(%5'.



http://sntbul.bmstu.ru/doc/586780.html

[)%#7/ (#5845>&75 '38+)%2/ 1+#>7#%A/ >)%C/ &/ '+#7*/ 1+5'#>#(&*/ -)(*%&*I/ U/ 1+)'5B/ ?)0%&/

5$()/-)15,(*#%0*/%)8,&.)A/05>#+@)H)*/>)((3#/5/1+&0C%0%'&&/0%C>#(%)/()/-)(*%&&A/5/%57A/

&015,2-5'),/,&/5( +)>&5$,)00/& 0C+>51#+#'5>I/J)@)%&#/$(51$&/K<5>%'#+>&%2L/054+)(*#%/

''#>#((CE/ &("5+7).&E/ '/ 8)-C/ >)((34A/ $5%5+)*/ -)%#7/ 75@#%/ 83%2/ >50%C1()/ '/ ,E85#/

'+#7*/>,*/1+5075%+) '/'&>#/0%)%&0%&$&/150#H)#750%&/0%C>#(%5'.

X&0I ZI/Q5>C,2/K<50#H)#750%2L

H.DB<A$:!8G9,09/.8-A»

Y,*/ 1+5075%+)/ 0%)%&0%&$&/ C01#')#750%&/ 0%C>#(%5'/ '5-(&$,)/ (#5845>&750%2/

-)6+C-$&/ >)((34/ &-/ 0&0%#73/ «!,#$%+5((3B/ O(&'#+0&%#%LI/ Y,*/ G%565/ 83,/ +)-+)85%)(/

75>C,2/ KO01#')#750%2L/ 9+&0I/ \=A 58#01#?&')EH&B/ '3'5>/ &("5+7).&&/ 58/ C01#')#750%&/

$5($+#%(565/0%C>#(%)A/ '385+/$5%5+565/50CH#0%',*#%0*/'/1+56+)77#/K:%C>#(%3LI/U/5$(#/

15,2-5')%#,E/ 1+#>50%)',*#%0*/ '38+)%2/ &(%#+#0CEHCE/ #65/ 0#00&E/ 9()1+&7#+A [&7(**/

0#00&*/2012-20V\=A/150,#/?#65/1+5&045>&%/5%58+)@#(&#/01&0$)/'0#4/>&0.&1,&( &/5.#(5$/

15/(&7I/U/0)757/(&-C/'3'5>&%0*/&("5+7).&*/5/-)>5,@#((50%*4A/#0,&/%)$5'3#/&7#E%0*I

<57&75/5%58+)@#(&*/&("5+7).&&/58/C01#')#750%&A/1+56+)77)/15-'5,*#%/''5>&%2/

&/5%58+)@)%2/>)((3#/5/()6+)>)4A/5%-3')4A/8,)65>)+(50%*4/&/'365'5+)4/0%C>#(%)I/

Y)((3B/ 75>C,2 '150,#>0%'&&/ 15-'5,&%/ 50CH#0%',*%2/ '385+$C/ 0%)%&0%&$&/ 15/

(#0$5,2$&7/ 0#00&*7/ '/ 6+)"&?#0$57/ 1+#>0%)',#(&&A/ ?%5/ *',*#%0*/ ()6,*>(37/

5%58+)@#(&#7/>&()7&$&/)$)>#7&?#0$5B/C01#')#750%&/0%C>#(%)I



Q5,5>#@(3B/()C?(5-%#4(&?#0$&B/'#0%(&$/M:RR-51038

X&0I/\I/Q5>C,2 KO01#')#750%2L

L201/.D9?8-,19$8$818-9/.?$:;<9=-3.44>?$!41,9381-9-C

J#5845>&73#/ >)((3#A/ %)$&# $)$: 01&05$/ 0%C>#(%5'A/ C?#8(3B/ 1,)(/ &/ 01&05$/

>&0.&1,&(A/ 0'#>#(&*/ 5/ 150#H)#750%&/ &/ C01#')#750%&A/ 4+)(*H&#0*/ '/ «!,#$%+5((57/

O(&'#+0&%#%#» 9!O=A/1+&/1575H&/'015756)%#,2(5B/1+56+)773/-)6+C@)E%0*/'/,5$),2(CE/

8)-C/>)((34/SONQTI/<+&(.&1/'-)&75>#B0%'&*/0/!O/15$)-)(/()/+&0I/]I

:C%2/>&)6+)773/%)$5')P/'/8)-#/>)((34/!O/4+)(&%0*/'0*/'5-75@()*/&("5+7).&*/58/

)$)>#7&?#0$&4/ 15$)-)%#,*4/ 0%C>#(%5'I/ :&0%#7)/ !O/ 1+#>50%)',*#%/API – ()85+/ 65%5'34/

"C($.&BA/ 0/ $5%5+37&/ 756C%/ '-)&75>#B0%'5')%2/ '(#D(&#/ 1+56+)77(3#/ $5715(#(%3I/

F)$5B/ '(#D(#B/ 1+56+)775B/ &/ *',*#%0*/ +)-+)85%)((3B/ 75>C,2A/ $5%5+3B/ &-',#$)#%/

(#5845>&7CE/ &("5+7).&EA/ )/ -)%#7/ 1#+#>)#%/ ##/ '/ ,5$),2(CE/ 8)-C/ >)((34/ SONQTI/

:,#>C#%/ 5%7#%&%2A/ ?%5/ #0,&/ '/ ,5$),2(5B/ 8)-#/ SONQT/ C@#/ &7#E%0*/ (#$5%5+3#/ >)((3#A

$5%5+3#/83,&/&-',#?#(3/&-/!OA/%5/1+56+)77)/)'%57)%&?#0$&/58(5',*#%/0CH#0%'CEHCE/

&("5+7).&E/ >5/ )$%C),2(565/ 050%5*(&*I J)1+&7#+A/ +)0075%+&7/ 58(5',#(&#/ 01&0$)/

0%C>#(%5'P/ '/ (5'57/ 0#7#0%+#/ 85,2D&(0%'5/ &-/ (&4/ 50%)(#%0*A/ &-7#(&%0*/ ,&D2/ (57#+/

6+C113A/ &A/ 055%'#%0%'#((5/ 1+56+)77)/ 157#(*#%/ C/ 0%C>#(%5'/ (57#+/ 6+C113A/ )/ #0,&/

(#$5%5+3#/ 15/ $)$&7-%5/ 1+&?&()7/ 1+#$+)%*%/ 58C?#(&#A/ %5/ 0%)%C0/ &-7#(&%0*/ ()/ K(#/

58C?)#%0*LI/ F)$&7/ 58+)-57A/ '/ ,5$),2(5B/ 8)-#/ 054+)(*#%0*/ &0%5+&*/ '0#4/ $56>)-,&85/



http://sntbul.bmstu.ru/doc/586780.html

58C?)'D&40*/ 0%C>#(%)4A/ $/ $5%5+37/ 1+&'*-)()/ &("5+7).&*/ 58/ &4/ +#)8&,&%).&5((34/

>)((34A/0%)%&0%&$)/C01#')#750%&/&/>+C6)*/&("5+7).&*I

X&0I/]I/:4#7)/'-)&75>#B0%'&*/0/0&0%#75B/K!,#$%+5((3B/O(&'#+0&%#%L

H.DB<A$B8<BM1$:J9E0-A$40$G<.--939»

:/ 1+&8,&@#(&#7/ 0#00&&/ C/ 0%C>#(%5'/ '5-(&$)#%/ 15%+#8(50%2/ '/ +)01#?)%3')(&&/

7)%#+&),5'/15/1+5#$%)7/()/,&0%)4/"5+7)%)/^VA/^ZA/^\I/Y,*/58,#6?#(&*/G%5B/1+5.#>C+3/

0%C>#(%)7/ 0/ 56+)(&?#((37&/ '5-75@(50%*7&/ C?#8(3B/ .#(%+/ SONQT/ 1+#>50%)',*#%/

'5-75@(50%2/ &015,2-5')(&*/ 1,5%%#+)/ >,*/ 1#?)%&/ 0'5&4/ 1+5#$%5'A/ (5/ 1+&/ G%57/ 0,#>C#%/

C?&%3')%2A/?%5/%)$)*/1#?)%2/-)(&7)#%/85,2D#/'+#7#(&A/?#7/1#?)%2/()/,&0%)4/"5+7)%) ^]A/

15G%57C/ 83,5/ +#D#(5/ ''#0%&/ '+#7#((CE/ $'5%C/ >,*/ 1#?)%&/ 5>(565/ ,&0%)/ +)'(CE/ V_/

7&(C%)7.

:%C>#(%/ -)+)(##/ 50%)',*#% -)*'$C/ ()/ 1#?)%2A/ &015,2-C* 75>C,2 -)$)-)/ 1#?)%&/ ()/

1,5%%#+#I/ Y,* &>#(%&"&$).&&/ ''5>&%0* (57#+/ -)?#%$&A/ -)%#7/ ()-')(&#/ 1+56+)773A/ '/

$5%5+5B/05->)(/>5$C7#(%A/$5,&?#0%'5/&/"5+7)%/,&0%)A/'38&+)#%0*/>)%)/&/'+#7*/1#?)%&/15/

+)01&0)(&EI/ :56,)0(5/ -)+)(##/ 51+#>#,#((57C/ +)01&0)(&E/ 1+56+)77)/ )'%57)%&?#0$&/

1+#>,)6)#%/ '+#7#((3#/ 1+57#@C%$&A/ '/ $5%5+3#/ 0%C>#(% 75@#%/ +)01#?)%)%2/ (#5845>&75#/

#7C/$5,&?#0%'5/,&0%5'I/



Q5,5>#@(3B/()C?(5-%#4(&?#0$&B/'#0%(&$/M:RR-51038

X&0I/`I/Q5>C,2/-)*'5$/1#?)%&/()/1,5%%#+#

N-.M1

X)-+)85%)(()* 15>0&0%#7)/C?#%)/)$)>#7&?#0$&4/&/"C($.&5(),2(34/4)+)$%#+&0%&$/

0%C>#(%)/ ()/ 50(5'#/ 8)-3/ >)((34/ C?#8(565/ .#(%+)/ SONQT/ *',*#%0*/ 05'+#7#((37/ &/

%#4(5,56&?(37/&(0%+C7#(%57/''5>)A/58+)85%$&/&/4+)(#(&*/>)((34I/U/()0%5*H&B/757#(%/

0&0%#7)/ C01#D(5/ &015,2-C#%0*/ >,*/ C1+)',#(&*/ &/ )(),&-)/ &("5+7).&&/ 5/ 0%C>#(%)4A/ )/

%)$@#/>,*/5$)-)(&*/C0,C6/15/+)01+#>#,#(&E/&/&015,2-5')(&E/+#0C+05'/.#(%+)I

IG18.=$<1-930-B3>

1. N("5+7).&5(()*/ C1+)',*EH)*/ 0&0%#7)/ QSFO/ &7I/ JI!I/ a)C7)()/ K!,#$%+5((3B/

C(&'#+0&%#%LP/$5(.#1.&*/&/+#),&-).&*/b/FINI/^6##')A/^IUI/a),>&(A/UI^I/a)+3D(&$5'/

&/ >+Ic/ d15>/ +#>I/ NIaI/ M#>5+5')A/ UIQI/ e#+(#(2$565fI/ – QIP/ N->-'5/ QSFO/ &7I/ JI!I/

a)C7)()A/Z__gI/– \Rh/0IP/&,I



http://sntbul.bmstu.ru/doc/586780.html

2. Q5-65'5B/ QIUIA/ i)-)$5'/ ^I:IA/ iC,#D5'/ YI:IA/ i&+0)(5'/ ^I^I/ ^'%57)%&-&+5')(()*/

&(%#,,#$%C),2()*/ &("5+7).&5(()*/ 0&0%#7) – K!,#$%+5((3B/ 58+)-5')%#,2(5-

+#)8&,&%).&5((3B/ ")$C,2%#%L/ bbsntbul.bmstu.ruP/ G,#$%+5((5#/ ()C?(5-%#4(&?#0$5#/

&->)(&#/ KQ5,5>#@(3B/ ()C?(5-%#4(&?#0$&B/ '#0%(&$LI/ j(')+2/ Z_V\I/ URL.

http://sntbul.bmstu.ru/doc/532969.html 9>)%)/>50%C1)P/V_I_\IZ_V\/6I=I

3. KX)-+)85%$)/ ()C?(5-7#%5>&?#0$&4/ 50(5'/ &/ +#),&-).&*/ 0&0%#73/ (#1+#+3'(565/

&(%#6+&+5')((565/ '30D#65/ 1+5"#00&5(),2(565/ 58+)-5')(&*/ &('),&>5'/ 15/ 0,C4C/ '/

QSFO/&7I/JI!I/a)C7)()LA/QSFO/&7I/JI!I/a)C7)()I/–Q50$')A/Z___I/– Zk/0I

4. j-3$/ 1+56+)77&+5')(&*/ lm/ Z_V_/ &/ 1,)%"5+7)/ Inop/ ]/ b/ F+5#,0#(/ !I – N->-'5/

U&,2*70A/`-#/&->)(&#A/Z_V_A/V\gZ0

5. Microsoft SQL Server 2005. a&8,&*/15,2-5')%#,*/b/J&,20#(/<5, – N->-'5/Y&),#$%&$)A/

VZZk/0I


