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BneAenne 

P83p860TK8 "1Hq>opM81..11-10HHblX CIIICTeM CTaH0B 111TCR Wl-1p0KO 

P8cnpocTp8HeHHOlii 38A84elii, pew8eMolii s C8MblX p83Ill-14HblX ccpep8x 

4enose4eCKOlii AeRTeJlbHOcrn. OnpeAeJleHbl rnnOBble cxeMbl 
111H<:popM81..11-10HHblX Cl-1CTeM, IIIX H81-16011ee X8p8KTepHble 06118cm np1-1MeHeHl-1R. 

0AH8KO B YCilOBIIIRX 6blCTporo p83BIIIT"1R Bbl41,1CJllllTeJlbHOlii TeXHl-1Kl-1 1-1 

np1-1KJ18AHoro nporp8MMHOro o6ecne4eHl-1R, yc110>KHeH1-1R H8Y4HblX 

3KCnep1-1MeHTOB Ill npOMblWJleHHblX npo1..1eccos noTpe6HOCTb B 

COBepweHCTB0B8Hl-1111 1-1HcpopM81..11-10HHblX Cl-1CTeM pe3KO B03p8CTaeT. 

B p860TaX (1, 2, 5] npeAJlO)KeHbl H0Bble n0AX0Abl K nOCTpoeHl-1!0 Cl-1CTeM 

MO,C\e111-1p0B8Hl-1R CJl0)KHblX cp1,131,14ecKl-1X npo1..1eccos III ccpopMy11111p0B8Hbl 

Tpe60B8Hl-1R K 8BTOM8T"131-1p0B8HHOlii 1-1HcpOpM81..IIIIOHHOlii CIIICTeMe (All1C), 

l-1HTerp1-1p0B8HH01ii B 3TOT npo1..1ecc. 8 Hl-1X 8BTOM8T1,13111p0B8HH8R 

1-1HcpOpM81..11-10HH8R CIIICTeM8 MOAeI11-1pOB8Hl-1R CJlO)KHblX npo1..1ecc0B 

P8CCM8Tp1-1B8eTCR He TOJlbKO K8K IIIHCTpyMeHT peweHl-1R 38A841-1, HO 1-1 K8K 

8BTOM8T"131-1p0B8HHOe cpeACTBO nocTaHOBKIII npo611eMbl. J],IlR 3T"1X 1..1e11elii 

onpeAeilReTCR C0OTBeTCTBYIOI.J..lee 1-1HcpOpM81..1110HHOe npocTp8HCTBO, KOTOpoe 

o6ecne4"1B8eT TeXHOJlOrl-1!0 nOCT8HOBKIII npo611eMbl, BblRBilReT 06118cm 

peweHIIIR Ill 8np111opHyto 01..1eHKY nony4eH 111R pe3yJ1bTaT8. OCHOBHblMIII 

COCTaBJlRIOI.J..IIIIMIII 8BTOM8T1,13111pOB8HHOlii IIIH(pOpM81..1110HHOlii CIIICTeMbl RBilfllOTCfl 

11ep8px1114ecK1i1e, B38"1MOCBfl38HHble 6838 3H8H"11ii Ill 68HK A8HHblX. 111MeHHO B 

C03A8H 111 "1 rn6K01ii, OTKpblTOlii, p83B11B8IOI.J..leliicR 683bl 3HaHl11ii 11 ee B3811MOCBR3111 

C 68HKOM A8HHblX onpeAeileH8 B A8HHblX p860Tax OCHOBHaR CTP8Terl1fl 

nocTpoeHIIIR All1C. J],IlR TaKl1X K0Mn0HeHTOB "1H(pOpMa1..11110HHOlii CIIICTeMbl, KaK 

cpopM1i1poB8H1i1e 38npocos 'no11b30B8Te11elii, o6p860TK8 "1HcpopM81..11-1"1, 

11cnOJ1b3YIOTCR rnnOBble peweHIIIR npeAJ18r8eM8fl All1C OTHOCl1TC~ K 

11H(pOpM81..1"10HHblM C"1CTeM8M np11Hf!T1,1R peweH1i11ii. X8p8KTepHblMIII 

oco6eHHOCTRMIII T8KOro T"1n8 CIIICTeM flBilfllOTCR AOBOJlbHO CJlO)KHble 38npoCbl, C 

noMOI.J..lblO KOTOpblX npOli13B0,[IIIITCR OT6op 111 8H8Jllll3 A8HHblX B p83Jl1,14HblX 

acneKT8X: BpeMeHHblX, no npe,C\MeTHblM 06118CTf1M Ill no APYrl1M P83Jll14HblM 

noK838Te11s:1M. ,QnR H"1X xap8KTepHo TaK)Ke Ha111,141,1e cpeACTB o6p860TKl1 
,[\aHHblX, pe8Jll13YIOI.J..IIIIX cpyHKl..1111111: 

• MHOroMepHoro 8H8Jl1,138 A8HHblX; 

■ 06p860TKIII CTaT"1CTIIIK"1; 

■ MO,C1e11111p0B8H"1R 1,1 nporH038 nose,C1eH1i1s:1 npo1..1eccos; 

■ Jll1HeliiHOlii III HeJ11i1HeliiH01ii onrnMl-13841•11,1; 

■ rp8cp1,14ecKoro npeACT8BJ1eH1i1R pe3y11bTaTOB 8H8Ill138; 

■ 1-1CKYCCTBeHHoro IIIHTe1111eKT8. 

8 H8CTOR1.J..1elii p860Te npO,[IOJl)KeHbl "1CCile,[\0B8Hlllfl no p83B1,1Tli110 

MeTOA0B III cpeACTB nocTpoeH11s:1 All1C. P8ccMoTpeH8 CTPYKTYP8 111 cpyHK4111111 
Al/1C, sonpocb1 CTPYKTYPl-13841,1111 111HcpopM84111,1, TexHonornR cpyHKL11i10H11pos8HL1fl 
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/ 1 , l 

All1C, cospeMeHHble nOAXOAbl Ill nporp8MMHble cpeACTB8 nocTpOeHIIIR 

CIIICTeMbl, np1i1BeAeHbl np8KT"14eCK"1e np1i1Mepbl C03A8HIIIR IIIHq>OpM81..1"10HHblX 

C"1CTeM. 

1. CTpyKTypa III cpyHKLIHH aeTOMaTH3MpoeaHHOH HHq>OpMal..lHOHHOH 
CHCT8Mbl (A~C) 

P83p860TaHHb1e CTPYKTYPHO-q>YHK41-10H8IlbHble Tllln8>K"1 111 c1i1CTeMHble 

Tpe60B8Hli1R K 683e 3H8HIIII/I Ill 68HKY A8HHblX no TeXHOJ10rl14eCKl-1M npo1..1eccaM 

(6-8] n03B0JllllJllll C03,C\8Tb np"1Hl..ll-1nbl nocTpoeHIIIR III rnnoBble 8I1rop1i1TMbl 

cpyHK4"10Hl-1p0B8HIIIR 8BTOM8Tl-131-1p0B8HHOlii "1Hq>OpM81..1"10HHOIII CIIICTeMbl K8K 

OTKpblTOIII, rn6Kolii III p83B"1B8to1.J..1eliicR c1-1cTeMbl, o6ecne41-1B8!01.J..1elii peweH1i1e 

MHorocpyHK1..1"10H8JlbHblX 38,(\84 He3881-1C"1MO OT B"1A8 111 X8p8KTep8 

B03H"1K8IOI.J..ll-1X sonpocos. 

OcHOBHOe H83H84eH1i1e 8BTOM8T"13"1p088HHOIII IIIHq>OpM81..1"10HHOIII 

c1-1cTeMb1 - o6ecne4eH1i1e HE:npepblBHoro ceps1i1cHoro 06c11~111B8Hl-1R npo1..1ecca 

npli1HRT"1R peweHIIIR. 

ABTOM8T"131-1p088HH8R li1Hq>OpM81..11-10HH8R CIIICTeMa pea111113yeT cpyHKl..1111111 

880,C\8, KOHTPOilR III KoppeKT111poBKIII A8HHblX ~1Hq>OpM81..1"10HHOlii 6a3bl, cpyHKl..1111111 

XP8HeH"1R, no"1CK8 111 Bbl6opK111 3TIIIX A8HHblX no 38,C\aHHblM 11orw-1eCKIIIM 

yc110BIIIRM, cpyHKl..1111111 onep81..1"10HHOlii 06p860TKIII Bbl6paHHblX A8HHblX Ill 

cpyHKl..1111111 BblBOA8 no11Y4eHHblX pe3yJ1bT8TOB 8 38,C\8HHblX rnnOBb!X cpopMaTax 

Ha ycTpOliiCTB8 OT06p8)KeH1i1R li1Hq>OpM81..1111111 (A111cn11elii, nplilHTep). C11tCTeM8 

npeAYCM8TpV188eT 06p860Tl<y e,C\lltHl-14HblX Ill rpynnOBblX 38npccos B pe)K"1Me 

MOHOnOilbHOro AOCTYn8 Ill 8 pe)K111Me MYilbTl-1AOCTyn8 K "1Hq>OpM81..1"10HHOIII 683e. 

CooTBeTCTBeHHO 8 COCTaB All1C BX0ART CileAYIOI.J..lllle n0ACvlCTeMbt: 

■ noAC"1CTeMa se,C1eH1i1R KJ18cc111cp111K8TOpos; 

• no,C\C"1CTeM8 BeAeH"1R BXOAHblX M8CCIIIB0B; 

■ nOACli1CTeM8 06p860TKIII Ill Bbl,C\84111 li1Hq>opMa1..111111. 

O61.J..1111e npli1Hl..1"1nbl nocTpoeHIIIR 88TOM8Tlll3111p088HH0lii "1Hq>OpMaL\"10HHOlii 

CIIICTeMbl MO)KH0 ccpopMym1po88Tb cneAYIOI.J..ll-1M o6p830M: 

■ Cl-1CTeMHbllii nOAX0A; 

■ 111ep8px1114ecKoe nocTpoeH1.1e; 

■ M0AYilbH0CTb; 

■ TeXH0I10r"14eCK8R no:n8nH0CTb; 

• cnoco6HOCTb K 8A8nT84111111 1-1 MO,C\lll(p111K81..1"1111. 

C1i1cTeMHbllll n0AX0A, npe,C\n0J18r8R o6beAl.1HeHl.18 C0CT8BHblX :meMeHTOB 

CIIICT8Mbl no q>yHK1..1"10H8IlbHblM Ill l-1Hq>OpM81..11110HHblM npl13H8K8M, 

o6ecne4"188eT opr8H"1381..IIIIIO acpcpeKTll!BHOro 838"1MOAeliicTBIIIR MH0)1{8CTB8 

3Jl8M8HT0B 8BTOM8Tlll31-1p0B8HH0lll 1-1Hq>OpM81..11-10HHOIII C"1CT8Mbl. 

ll1ep8px1-14ecKoe noCTpoeH1i1e c1.1CTeMbl (p11c.1) orp8H"14"1B8eT CBR311 

Me)l(Ay ee 3JleMeHT8MIII, 4TO cy1.J..1eCTBeHHblM o6p830M ynp01.J..18eT 1-1 ycK0ps:!eT 

t),b 1;,:~:..;i ia:t>iO 'tit.::\ot'fl l 
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KoMruieKc T3Il 

P1i1c. 2. CTPYKTYPa 1i1HcpopMa41,11,1 3fleMeHTapHblX o6beKTOB 

Ham141,1e ABYX 48CTe~ B CTpyKrype YCilOBHO~ eA"1H"14bl "1Hq>OpMa41,11,1 
noasom1eT pewaTb w1,1poK1,1~ cneKTp sonpocos, CBfl3aHHblX c ¢opM1i1posaH1i1eM 
1,1 ¢YHK4"10H"1p0B8H"1eM 6aaoso~ 1,1 speMeHHO~ "1Hq>OpMa41,11,1 MOAef1"1 
oTo6pa>KeH"1fl KOHeYHoro pe3yilbTaTa. KaK Y>Ke OTMeYanocb paHee, CTPYKTYPa 
KOAOB napaMeTpos OCTaeTCfl He"13MeHHO~ np1,1" peweHl,11,1 mo6o~ 38A841,1, a 
nepeMeHHblM flBJlf!eTCfl l,1X K84eCTBeHHOe l,1111,1 KOJ1"14eCTBeHHOe 3Ha4eH1i1e. 
KayecTBeHHble 1,1 KOJ1"14eCTBeHHble napaMeTpbl MOryT 6b1Tb npocTOro 1,1 
CJlO>KH_Oro B"1A8, napaMeTp npocTOro B"1A8 OTpa>KaeT OAHY 1,13 Ka4eCTBeHHO
KOJ1"1'-tecTBeHHblX xapaKTep"1CT"1K 3JleMeHTapHblX o6beKTOB. Hanp"1Mep, 
MOAYI1fl4"1fl - aMnJ1"1TYAH8fl, CKOpOCTb - ymosaf! 1,1 T.A. napaMeTp CJlO>KHOro 
B"1Aa . npeACTaBnfleT ynopflAOYeHHoe no 1,1epapx1,14ecK0My np1i1H41,1ny 
MH0}1{8CTBO nOHflrn~. 06beA1i1HeHHblX Ha Ka)l{AOM yposHe eA"1HCTBOM 
OTpa>i<aeMblX CBO~CTB (p1,1c. 3). 

npo4eAypa c1i1cTeMHoro aHa111,1aa «1i1aMepeH1i1e» 06ecne41,1saeT 
CTPYKTYP"13a41,1io KOMnoHeHTOB «sxoA», «npo4ecc», «BblXOA», 
"1Hq>OpMa41,10HHOe Hano11HeH1,1e 3JleMeHTapHblX o6beKTOB 3Tl,1X KOMnOHeHTOB 1,1 
f!Bilf!eTcfl 0651aaTeJ1bHO~ npOL\eAypo~ AJlfl pea111i1aa41,11,1 npo4eAYP «04eHKa» 1,1 
«np"1Hf!T"1e peweHl,151». HeAOCT8T04HOe BH"1M8H"1e K npo4eAype «1,13MepeH1,1e» 
1,1, s nepsyio oYepeAb, CTPYKTYP1,1aa41,,11,1 KOMnoHeHTOB MO>KeT np1,1secrn K 
3H84"1TeilbHblM OW"16KaM B pea111,13a41,11,1 npo4eAYP «04eHKa» 1,1 «np"1Hf!rne 
peweH"1fl». 

HocnTenh 
nmbopMaUHH 

rn6Knii 

,KeCTKHii 

P1i1c. 3. np1i1Mepb1 CTPYKTYP napaMeTpos cno>KHoro B"1Aa 
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Al CIPYKHPA CIICTDIIIOl'O IIPEJICTAB.1Ellllll Iii liAJA lllAIIIIO 0\AIIIILIX} 
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~ 62.1 
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Kon 1 HAIIMEHOBAlHiE 
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Dn ... . .. .. 
OAPAMETPhl METPOJlOflUi 
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... HHC IIOCTto 

.. 6 2.2 6 23 1' 
... Maccne I Maccne 2 

C1p)"ICT)'J'a Crp)ICT)pa 
on11ca111111 01111ca111111 

... .. (l6t.CKT3 n('il.CKnt 

. ......... ,. ... ,,.,. 
'ICCTByll.llpCC· "leCT11yanpec-

Hf.IX nplt1H8KOII) HM,: np1nm11co11) 

... 
lla6op T3n(c lla6opT3n (C 

xapaKTCplU)IO· xapaKTCpuJyl()• 

11 
WHMH 00bCKT IIUIMH o61.CkT 

Al IIPIIBEJ1fllll,\ll CTHKTHA )ll3'1Clllll1MII) l118'1Cllllll'ot11) 

OJIIIOPOJllll,IX IPHlll llll<l>OPMAIIIIII 
i<l>HIKI\IIOII.-Vll,IIOCTI, 110 
IIPEJIMETIIOil 06.~.\CTII} 

J [ 
HI l<l>OPMA fllllllblE l{EnEBblE ~>YIIKl!HH 6 2.4 
OGJIACTli. BOJMOlK- 3/IEMEHTOR CTPYK-

THnOBAH CTPYKTYPA BAPIIAIITOB 3AIIPOCA. 
llh!E /IJIH OGPA60TKH TYPhl (BAP11AI ITOB 

OGECl1E411BAIOlllAH TEXIIOJIOrl14EcKIII' 
C04ET AHl1i1}, OllPE-

llPOLIE/IYPhl PEllJEllltH 3A/1A4 
JIHIOll!liE 06/IACTll 
OGbEKTOB )l)IH OGPA- !IOIICK 
60TKII /IAllllhlX 
A b I'- ... Ablf>OPKA (npn 111,11m1111c11111t )c,1n1111n) 

11EPE4EI lb HI ld'>OPMA· 8bl4ltCJ1HllUI (11p1111,IIIOJIIICIIIIII }C'lllRIIR) 

Tllllllb!X :JJIEMEHT013 
C K(KlP/IIIIIATAMH CTAH.[lAPTHblE PAC4ETHblE 3AJIA4ll 
CTPYKTYPhl 
110/\SJIOKAA OTOfiPA)KEJHtE PE3YJ1b TATA (cocrn11. 111111 

npC.llCT811J1CHIUl, ll(lCIITCJ1t,) 

P1,1c. 4. DflOK-CXeMa cpyHK41.10HaJ1bHOrO 838"1MOAei:icTB"1R TeXHOJ10r"14eCKl,1X npo4eAYP B 
aBTOMarn31,1poBaHHOi:i !.1HcpopMa41,10HHOi:i C"1CTeMe 
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CTpyKTypHO--CIIICT0MHblM 8Haillll3 

npo4ecca - o6DeKTa 

1. YCTSHOBneHt-18 e~a npOl.l0CC3 

no Kfl8CCIIIQJHK3ql.'IOHHOMY 

npM3HaK)' 
c-rpy,oyp•poeaHHOCTM. 

2. 8b1JJ.eneH111e np111opvireTHOM 

'-13CTIII npo4ecca AflR 803A8H

CTBMR Ha OCHOBe peam-1Ja4vw1 

npMHL.11-108 (pyHKl.llltOH"1p083H!.'IR 

eAlilHOro npo4ecca 

"111JMepeH111e • Ol.l0HK8 -

npHHRTllle peweH111'1". 

3. 06ecne,-1eHMe aHan111aa 

nonHOTbl Ill AOCToeepHOCTI-1 

MHqlOpMall•~. 

nP0I..IECCbt 
1. Pa3.no~eHll!e BpeAHblX X~Ml/1'-leC

KVIX COCAIIIHem-1H. 

2. noeb1WeH111e Ka4eCTBa 111 o6b8Moe 
cenhxoarexHonornH. 

3. 04VICTKa )K~KOCTeVI 1,1 ra30B OT 

epe,D.HblX np~MeceM np111 MX TpaHc

noprnpomce e Tpy6onpoeoAax. 

1'1Hq>OpM8l\MOHHO
Bbl4111Cm-tT0nbHbl'1 KOMnneKC 

(¢>opM111pOB3-HM8 T8XH0fl0rllllll, 

aHanlll3 M B~eJ10Hlll0 

¢>YHKLIIIIOHanbH(r 

IIIH¢,OpM3l.llllOHHblX npH3HSK0B, 

MOAem1poea1-W1e, peweH111e) 

06ecn8'-leHVl8 COOTB8TCTBIIIA 

¢lyHKI..\IIIOHMpOBaHMA AByx 

npol\eccoa (A, 6) no •P•TeP•IO 
pecypc-norpe6HOCTb npM 

o6ecne'-18HIIIIII MIIIHiAM3nbHOrO 

p111cKa M CTOHMOCTM 

CrpyKTypHO-CIIICT8MHblM aHaillll3 

¢>YHKL1MOHanbHOrD B03.A8'1CTBIIIR 

1. KoHCTpyK'n'IBHO - ¢YHKI..\IIIOHanbH00 

peweH111e. 

2. TexHonorn'-leCKI-IM 1..1111m (¢1opMM
poeaH111e, ¢YHKI..\IIIOHV1poeaH111e H 

noAAep>KKa). 
3. HenpepblBHblH 3H3nlll3 COOTBeT• 

CTBWI Ka4ecTBa KOHe4HOrD 

npOAyKTa Ill T8XHOnornH era 

non}"-leHIIIR B o6b8AIIIH8HHOM 

npol\e";e (A M 6) 

nP0LIECCbl 

1. npo4eCCbl C np111M8H8HV18M 

B03A8HCTBIIIR aneKTPOHHOro 0}"-lka. 

2. npol\eCCbl, q,opM•py10111•e 
B03AeHCTBV18 MarHIIITHOro nonR. 

3. npoL1eCCb1 np•MeHeH•• cop6l\•M. 
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8 Ka4ecTBe OCHOBHOro TeXH0110n-14eCKOro MOAYllR B 

aBTOMarn3111poBaHHOCi IIIH(pOpMa41110HHOCi CIIICTeMe npeAJlaraeTCfl YCllOBHaR 

eAt11Ht114a IIIH(pOpMa4111111, KOTopaR AOll)l{Ha o6ecne4111BaTb ABe ¢YHK4111111: 

1) ¢YHK4111to HenpepblBHoCi CTPYKTYPt113a4111111, noArOTOBKIII 111 

o6pa60TKIII IIIH(pOpMa4111111 C T04KIII 3peHl/lfl aAeKBaTHOro orpa)l{eHl/lfl 

(p11131114eCKOC1 cyrn IIIH(pOpMa4111111 (p111c. 4, 6110K A) {cpyHK4111fl Allfl 

nOllb30BaTe11R) [5]; 
2) ¢YHK4111IO o6pa60TKIII IIIH(pOpMa4111111 C T04KIII 3peHl/lfl 

rexH011ornYecKoro npo4ecca no11yYeH111R pe3y11brara (p111c. 4, 6110K 6) [5]. 
ABTOMaTl/l3111pOBaHHaR IIIH(pOpMa41110HHaR CIIICTeMa cpyHK41110Hlllpyer Ha 

111HcpopMa41110HHOCi 6a3e, nocrpoeHHOCi no np111H4111naM KJ1acc111cp111Ka4111111 

IIIH(pOpMa4111111. npeACTaBlleHl/le AaHHblX B CIIICTeMe Ill Ha6op npo4eAYP 

o6pa60TKIII AaHHblX n03B011ReT 111cnOllb30BaTb aBTOMaTl/l3111pOBaHHYIO 

IIIHcpopMa41110HHYIO CIIICTeMy Allfl peweHl/lfl WlllpOKOro Kpyra IIIH(pOpMa41110HHblX, 

IIIH(pOpMa41110HHO-l10rt114eCKI/IX III pac4eTHblX 3aAa4 (p111c. 5). 
Knacc111¢111Ka4111R 111HcpopMa4111111 npeAno11araer OAH03Ha4HOe 

npeACTaBlleHl/le IIIH(pOpMa4111111 0 Ka~OM o6beKTe (B AallbHeCiweM 

311eMeHrapHblei o6beKT 11111111 30) B BIIIAe COBOKYnHOCTIII IIIH(pOpMa41110HHblX 

np1113HaKOB, pa3AelleHHblX Ha ABe COCTaBHble 4acrn: aApecHyto Ill TeXHI/IK0-

3KOHOMl/l4eCKYIO. 8 aApecHyto 4aCTb BXOART IIIH(pOpMa41110HHble np1113HaKIII, 

onpeAellRIOL41/1e KOOPAIIIHaTbl 311eMeHrapHoro o6beKTa B npocrpaHCTBe Ill 

BpeMeH111, a TaK)l{e xapaKTeplllCTIIIKIII ero 111cnOllb30BaHIIIR. 

T111noeaR CTPYKTYPa KOOPAt11HaT 311eMeHrapHblX o6beKTOB, 

npeACTaBllfllOL4aR co6o'1 era aApeCHYIO 4aCTb, 6bllla no11Y4eHa B pe3yllbTaTe 

crarncrn4ecKoro aHa111113a t11HcpopMa4111111 pRAa orpac11e'1 (ra611. 1). 

Ta6nu1..4a 1. Cmpy«mypa aapecoe 3neMeHmapHoeo o6be«ma 

HauMeHOBBHUe 0603H8- Cooep)l(amenbHble acneKmb1 
40HU0 

MHO)l(ecmao 30 Cl1 AcneKT, OTpa)l(alOIJ..IHiil npHH8AJ19)1(HOCTb 30 K 
onpeAelleHHOMY MHO>K9CTBY (HanpHMep, ,Qllfl 
a,QMHHL-1CTpaTHBHO-X03fliilCTB9HHOiil opraHL-1384111111 -
Hl/1111 Ill K6; ,QJlfl 1113,Q911111fl - 38B0,Q; AJlfl 
TexH011or1114ecKoro npo4ecca - npe.Qnp111s:iT111e, 4ex 
Ill T.,Q.) 

<1JU3U40CK8.R Cl2 AcneKT, 0Tp8)1(8IOIJ..lllliil npt11H8AJ18)1(HQCTb 30 K 
cyl.1,{HOCmb OAHOMY 1113 06beKTIIIBHO cy1.11ecTBYIOIJ..IIIIX Hay4HO-
MHO)l(ecmea T8XHl/l49CKIIIX Hanpae11eHL-1iil (Hanp111Mep, 

3KOHOMI/IKa, P8,QHOJlOKa4111fl Ill T.A.) 

CocmaaHa.R 4acmb Cl3 AcneKT, 0Tp8)1(8IOIJ..lllliil npt11H8AJ18)1(HOCTb 30 K 

</JU3U40CKOU OAHOMY 1113 noAHanpaeneH111iil (cne4111a111113a4111iil) 
cyl.1,{HOCmu (Hay4HO- H8Y4HO-T9XHlll49CKOrO HanpaB119Hlllfl, yKa3aHHOro 
meXHU40CKOe B acneKTe (HanpHMep, ,Qllfl 3KOHOMIIIKL-1 -
nooHanoaaneHue) PblH04Hbl9 OTHOW9Hlllfl). 
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HoMep30 Cl4 AcneKT, 0Tp8)1(8IOIJ..lllliil 30 B nepe4HflX, 
,QOKVMeHTax. 

,oo as AcneKT, OTpa)l(alOIJ..lllliil epeMfl Ha4a11a 

CDVHK41110HIIIPOBaHHfl, C03A8Hlllfl, BblnVCKa 30. 
Buo30 131 AcneKT, 0Tpa>1<aio1.11111iil npt11H8Afl9)1(HOCTb 30 K 

OAHOiil 1113 rpynn Ill pa3HOBlll,QHOCTeiil 30 comaCHO 
nepe4HIO 30 (Hl/1111, 3aroTOBKa, KOMnlleKC Ill T.A.). 

YpoeeHb 132 AcneKT, OTpa>1<aio1.11111iil B03MO>KHOCTb 
ucnonb30BBHU.R 111cnOilb30B8HL-1fl 30 B Me>KAyHapOAHOM, 

rocyAapCTBeHHOM, M9)1(0TpacneBOM, OTpac11eBOM 
MacwTa6ax III B Macwrn6e npeAnPlllflTlllfl. 

06nacmb l33 AcneKT, 0Tp8)1(8IOIJ..lllliil yKpynHeHHYIO 
npUM0H0HU.R xapaKTeplllCTIIIKY 06nacT111 nplllM9H9Hlllfl 30 

(HanpHMep, AJlfl 1113A9Illllfl - 6blTOBble, 
npOMblWI19HHble, cne4111aI1bHble Ill T.A.). 

CmeneHb l34 AcneKT, 0Tp8)1(8IOIJ..lllliil CTeneHb rOTOBHOCTIII 30 
3aeepweHHocmu AJlfl era 111cnoI1b30B8Hlllfl (Hanp111Mep, AJlfl 

1113A8Illllfl-OnblTHbliil 06pa3e4, cept11ii1Hble Ill T.A.) 

AeBRTb acneKToB KoopAt11HaT 311eMeHrapHoro o6beKTa B npo4ecce 

coeepweHCTBOBaHl/lfl IIIH(pOpMa41110HHOro oro6pa)l{eHl/lfl 06beKTa MOryT 

AOnOllHRTbCfl Ill B 3aBIIICIIIMOCTIII OT 4e11111 oro6pa)l{eHlllfl 06beKTa IIICnOllb30BaTb 

1111160 see acneKTbl KOOPAIIIHaT, 1111160 HeKOTOpble 1113 HI/IX, 1111160 onpeAelleHHble 

I/IX C04eTaHlllfl. 

TeXHIIIK0-3KOHOMl/l4eCKaR 4aCTb (ra611. 1) npeACTaB11ReT co6oei 

COBOKYnHOCTb TeXHI/IK0-3KOHOMl/l4eCKIIIX napaMeTpOB, pa3AelleHHblX Ha BOCeMb 

OCHOBHblX rpynn, Ka~afl 1113 KOTOpblX orpa)l{aeT Ha6op onpeAelleHHblX 

TeXHIIIK0-3KOHOMlll4eCKIIIX xapaKTeplllCTIIIK 311eMeHrapHOro o6beKTa: 

• cpyHK4IIIOHallbHOe Ha3Ha4eH111e; 

• CTPYKTYPHO-cpyHK41110Ha11bHb1e xapaKTep111crnK111; 

• BIIIA 3aAa4, pewaeMblX 311eMeHTapHblM o6beKTOM, np111 BblnOllHeHI/IIII 

IIIM cpyHK4IIIOHallbHOro Ha3Ha4eHt11fl; 

• xapaKTeplllCTIIIKIII, onpeAellRIOL41/1e KOHCTPYKTIIIBHO-TeXH0110n-14eCKYIO 

6a3y; 

• 3Hepro-cpyHK4IIIOHallbHble xapaKTep~1CTIIIKIII: 

• 3KCn11yara41110HHble xapaKTeplllCTIIIKIII; 

• xapaKTept11CTI/IKIII HaAe)l{HOCTI/I cpyHK41110HlllpOBaH11R; 

• 3KOHOM1114eCKllle xapaKTeplllCTIIIKIII C03AaHl/lfl Ill 3Kcn11yara4111111. 

CoBOKYnHOCTb reXHIIIK0-3KOHOMl/l4eCKIIIX napaMeTpOB B 4e110M orpa)l{aeT 

KaK xapaKTeplllCTIIIKIII OTAellbHOro 3KOHOMl/l4eCKOro o6beKTa, TaK Ill 

xapaKTeplllCTIIIKIII B3alllMOCBR3eC1 111 B3at11MOAeeicrs111iil pa3111114HblX 30. KaK BIIIAHO 

113 ra6111114bl 2, 4111C110 COCTaBllfllOL41/1X (acneKTOB) - BOCeMb, KOTOpoe He 

ClleAyeT nOHI/IMaTb KaK OKOH'-laTellbHOe. 8 npo4ecce cosepweHCTBOBaHl/lfl 

IIIH(pOpMa41110HHOro OT06pa)!{eHl/lfl 06beKTa 41/1C110 acneKTOB MO)l{eT 6b1Tb 

yeem14eHO 11111111 yMeHbWeHO. Cocras acneKTOB np111 IIIH(pOpMa41110HHOM 
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OT06pa>KeHl-11-1 30 M0>KeT 6b1Tb 1-1cn011b30aaH He n011HOCTblO, Hanp1-1Mep, ec111-1 

peYb 1-1AeT o CTPYKTYPl-1poaaHH0M npo4ecce, K0rAa HeT Heo6xoA1-1Mocrn 
1-1cnOJ1b30aaTb ace acneKTbl, a l-1HTepec npeACTaamleT 111-160 0Al-1H 1-13 Hl-1X, 111-160 

11106oe l-1X COYeTaHl-1e. B C00TBeTCTal-11-1 C paapa6oTaHHblM CTaHAapTOM 06e1-1M 

YaCTRM l-1Hq>OpMa41-10HHblX npl-13HaKoa C0OTBeTCTBYIOT eAl-1Hble 

KJ1acc1-1q>1-1KaTOpbl, KOTOpble M0ryT C0CTaa11RTbCR KaK A11R K0HKpeTHblX 

3K0HOMl-1YeCKl-1X o6beKToa, TaK 1-1 AJlR OTAe11bHblX rpynn 1-1111-1 al-1A0a. CTeneHb 

AeTa111-1aa41-11-1 l-1Hq>OpMa41-11-1 06 30 AJlR np1113HaKoa Ka>KAoro a1-1Aa MO>KeT 6b1Tb 

pa311111YHOl1. 8 Ka>KA0M KOHKpeTH0M c11yyae creneHb AeTa11111aa41-11-1 

l-1Hq>OpMa4111111 onpeAe11ReTCR ypoaHeM 111cn011b30aaHIIIR IIIHq>OpMa41-1111 111 

orpaH1-1YeH111RM111 Ha o6beM KJ1acc111q>111Karnpoa. nocK011bKY CTPYKTYPa 
KJ1acc111q>111KaTopoa no OTAe11bHblM C0CTaaHblM YaCTRM IIIHq>OpMa41110HHblX 

nplll3HaKoa OCTaeTCR Hel-13MeHH0l1, a npo4ecce 3Kcn11yarn41-11-1 CIIICTeMbl 

ao3MO>KHO nono11HeH111e 1-1 pacw1-1peH111e KJ1acc111q>111Karnpoa. 

Ta6111114a 2. CTPYKTYPa TeXHl-1K0-3K0HOM111YecK111x napaMeTpoa 311eMeHTapHblX 

o6beKToa 

HauMeH088HUe O603H8- Cooep)KamenbHb1e acneKmb1 
1./eHue 

<l>yHKl..llll0HaJlbH0e Y1 AcneKT, orpa>KalOlJ..1111111 cpyHKl..llll0HailbHOe H83H849Hl/le 
H83H849Hl/le 30 (Hanp111Mep, AilR 3BM: BB0A-BblB0A IIIHcpopM81..lllllll, 

neoeoa6oTKa IIIH(p0PM81..lllllll Ill T.n.) 

CTPYKTYPH0- Y2 AcneKT, orpa>KalOI.J..IIIIIII crpyKTypHo-cpyHKl..llll0HanbHYIO 
cpyHKl..llllOHailbHaR xapaKTeplllCTIIIKY 30 (Hanp111Mep, AJlR 38M -
xapaKTeplllCTIIIKa K0HCTPYKl..llllR, B1-1A H0CIIIT911R IIIHcpOpM81..lllllll, CI/ICTeMa 

C4IIICileHVIR Ill T.A.) 

3aAa4a, Y3 AcneKT, 0Tpa>KalOlJ..1111111 BVIA 38A841,1, pewaeM0III 30, 
pewaeMaR 30 o6ecne4"1B8IOI.J..IIIIIII Bbln0ilHeHl/le VIM cpyHKl..llllOHaJlbHOr0 

H83H84eHVIR (Hanp111Mep, AilR 38M: 6yKBeHHO-
u111cpposasi ne4aTb, rpacp1,14ecKoe npeAcTas11eH1i1e 1,1 

T.A.) 

K0HCTPYKT"1BH0- Y4 AcneKT, orpa>KalOlJ..11,1111 K0HCTPYKTVIBH0-
TeXH0I10r"14eCKaR TeXH0I10r"14eCKYIO 6a3y, Ha K0T0P0III 0CH0BaH0 
6a3a nocrpoeH111e 30 (Hanp1i1Mep, AJlR 38M -

M"1Kp0M0AYI1"1, AVI0Abl, 111-1Tbe n0A A8BI1eHV1eM, 
ne48THbllll M0HTa>K, CTeKil0TeKCT0ill-1T 1,1 T,A,) 

3Hepro- Ys AcneKT, orpa>KalOI.J..ll,11/1 K0ill-14eCTBeHHble 
cpyHKl..lVI0HailbHbl9 xapaKTep1,1crnK1,1 cpyHKl..l"10H"1p0B8Hl-1R 30 (Hanp1,1Mep, 
xapaKTep1-1crnK1,1 AilR 38M - 4"1CI10 K0M8HA, speMR Bbln0ilHeHVIR 

onepau1i1111, 1,1 T.A.) 

3Kcn11yara41i10H- Ye AcneKT, orpa>Ka101.J..1VIIII 3Kcn11yarau1i10HHbIe 
Hbl9 xapaKTep1i1CT1-1K1i1 30 (Hanp1i1Mep, AJlR 38M -
xapaKTep1,1cr1,1K1,1 TeMnepaTypa 0KPY>K8IOI.J..lelll cpeAbl, Bila>KH0CTb 

A8BileH111e, ra6ap"1THble pa3M9Pbl, Macca 1,1 T.A.) 
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HaAe>KH0CTb 

3KOH0MVIK8 1,1 
opraH"1381..l"1R 

Y1 

Ya 

AcneKT, orpa>KalOlJ..1"1111 xapaKTep1,1cr1,1K1,1 HaAe>KHocrn 
cpyHKl..l"10HVIP0B8H"1R 30 (Hanp1,1Mep, AJlR 38M -
Hapa60TKa Ha 0TK83, speMR B0CCTaH0BileHVIR, 
K0I1"14eCTB0 c6oeB np1,1 C4"1TbIB8Hl,11,1 1,1 T.A. 
AcneKT, orpa>KalOI.J..IVIIII 3K0H0M"149CK"1e xapaKTep1,1crnK1i1 
co3AaH1i1R 1,1 3Kcn11yarau1i11i1 30 (AJlR 3BM -
ce6eCTOl-1M0CTb, ueHa, Kan"1T8IlbH0e Bil0>KeHVle, 

np1,16bl1lb "1 T._,!!. 

4. CTpyKTypHble xapaKTepr.1Cn1Kl,1 TeXH0110rlr11,1 ct,yHK~l-10HlilpOBaHlr1H A"'1C 

B CO0TBeTCTal/ll-1 C rpe6oaaHIIIRMl-1 K nocTp0eHIIIIO aaTOMaTlll3l-1pOaaHHOl1 

IIIHq>OpMa41110HH0l1 Cl-1CTeMbl oHa A011>KHa peam1aoabIaaTb BbtnOJlHeHllle 

c11eAY10LL11-1X npo4eAyp: «1-1aMepeH1-1e», «04eHKa», «np111HRT111e peweH111R». 
no npo4eAype «l-13MepeH1-1e» aaTOM8Tl/l3111pOaaHHaR IIIHq>OpMal..\l-10HHaR 

CI/ICTeMa 06ecneY1-1aaeT q>opM111poaaH111e KJ1acc1-1q>1-1KaTopoa (aApeCHOl1 Ill 

COAep>KaTe11bHOl1 yacrei1), riepeYHei1 311eMeHTapHblX o6beKToa Ill nepeYHR 

CTPYKTYPHblX npeo6paaoaaHllll1 KOMnoHeHTOa «aXOA», «npo4ecc», «ablXOA». 
no npo4eAype «04eHKa» aaTOMaTl/l3111pOaaHH8R f./lHq)0pMal..\l-10HHaR 

CIIICTeMa 06ecneY1-1aaeT cpopM111poaaH111e, aeAeH111e Ill KoppeKTVlp0aKY M8CCIIIBOa, 

npoaeAeH111e pacYeTOa no abIRa11eH11110 TeCHOTbl a3alllMOCaR3el1 napaMeTpoa Ill 

l-1X rpynn111poaaHIIIIO [2], no1-1CK IIIHq>OpMa41-1111 no 11io60My COYeTaHl.-1IO aApeCHblX 

Ill COAep>KaTe11bHblX acneKToa, a TalOl<e MaTeMarnYeCKl/le Aei1CTBl-1R H8A 

napaMeTpaM111. 
3aAaYaMIII aaTOM8Tlll3111pOaaHHOl1 ~1Hq>OpM81..\VIOHHOl1 Cl-1CTeMbl no 

npo4eAype «nplllHRTl/le peweHIIIR» Ra11RIOTCR o6ecneYeHV.e Ml-1MW-AaJlbHOrO 
cocrnaa KJ1acc111q>111KaTopoa, a03MO>KHOCTb no11yYeHIIIR no =ianpocaM 

n0Tpe61-1re11ei1 A8HHblX no 11io60My coYeTaHIIIIO aApeCHblX Ill COAep>KaTeilbHblX 

acneKToa. 
TaKl-1M o6pa30M, aaT0MaTlll3111pOaaHHaR IIIHq>OpMa41110HHaR CIIICTeMa, C 

OAHOl1 cTOpOHbl, A011>KH8 06ecneY111aaTb abtn011HeH111e 3aAaY, BblABHraeMblX 

npo4eAypaM111 «111aMepeH1-1e», «04eHKa», «np1-1HHT111e peweHVIR», a c APYroi1 

CTOPOHbl, Ra11ReTCR IIICTOYHl-1KOM IIIHq>OpMa41-1111 A11R cpopM111poaaHIIIR MOAenei1 

npo4eccoa pa3J11-1YHOrO ypoaHR III Ha3HaYeHIIIR. 
v1Hq>OpMa41-10HHble MOAY111-1 (napaMeTp, np1-13HaK, noKa3aTe11b) Ill 

rnnOBble MeTOAbl peweHl-1l1 noaa011RIOT abIAe111-1Tb YeTblpe al-1A8 MOAy11ei1 

aaTOM8Tlll31-1POB8HHOl1 111Hq>OpMa41-10HHOl1 Cl-1CTeMbl: 
■ CTPYKTYPH0-111Hq>OpMa41-10HHbli1 MOAY11b, aKJ110Ya10LL11.-1i1 

l-1Hq>0pMa41110HHYIO M0Ae11b (ace KOMnOHeHTbl MOAe11111, 311eMeHTapHble 

06beKTbl 3TIIIX KOMn0HeHTOa 11111111 1-1X yacrn), 1-1 napaMeTpbl, T.e. 

111Hq>OpMa41-10HHOe on1-1caH1-1e o6beKTa; 
■ 1-1Hq>OpM81..\1-10HHO-COAep>KaTe11bHbll1 MOAY11b, aKJ110Y8l0l.Lll-1l1 

111Hq>OpM81..\IIIOHHYIO MOAe11b, napaMeTpbl 1-1 noKa3aTe11VI, T.e. A8HHble 06 

o6beKTe 111111-1 ero Y8CTRX; 
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■ MOAYllb aHam1aa, BKJllO'-talOl..l.("1i1 "1Hcj:>OpMaL1"1OHHYIO MOAeJlb "1 

(1,1111,1) napaMeTpbl, 1,1 (r..1111,1) noKaaarnnr.., 1,1 npr..1aHaKr..1, T.e. ycnosr..,e aaAa1.11,1 

aHaJlr..138, '-ITO, 8 CBOIO O1.1epeAb, onpeAeJlReT COCTaB naKeTa npr..1KI18AHblX 

nporpaMM no aHanr..,ay; 

■ MOAYllb peweHHR rnnOBblX 38A8'-t, BKJll0'-18IOl..l.("1i1 rnnosyto 

CTPYKTYPY BXOAHOi1 "1 BblXOAHOi1 "1Hcj:>OpMa1.1r..1r..1, naKeT npr..1KI18AHblX nporpaMM 

no peweHHIO rnnOBblX 38Aa'-t. 

TaKHM o6pa30M, aBTOMarnar..,posaHHaR "1Hcj:>OpMa1.1r..10HHaR C"1CTeMa 

RBJlReTCR rr..16Koi1 pa3B"188IOLL(ei1cR C"1CTeMoi1, TeXHOJlOrHR o6pa60TK"1 KOTOpoi1, 

BKJllO'-taeT Tpr..1 838"1MOCBR38HHblX nOAC"1CTeMbl (pr..,c. 6) [5]. B3ar..1MOCBR3b Bcex 

3JleMeHTOB Tpex nOAC"1CTeM ocyl..L(eCTBJlReTCR eAHHblM rnnOBblM aanpOCOM 

(Ta611. 3). KaK 6b1Jl0 yKa3aHO BblWe, Heo6XOA"1MOCTb rnnosoro aanpoca TaKOro 7 
B"1Aa CBR3aHa C 8O3MO>KHOCTRMl,1 np"1HLl"1nOB KJ1accr..1cj:>r..1Ka1.1r..1r..1 "1Hcj:>OpMa1.1r..1r..1. 

v1Hb1M"1 CJ1O88M"1, rnnosoi1 aanpoc RBJlReTCR OCHOBHblM "1HCTpyMeHTOM AJlR 

nOJlb3OBaTeJ1R C"1CTeM, a TaK>Ke eA"1HOi1 CTPYKTYPOi1 CBOi1CTB 

M8W"1HOOpr..1eHrnposaHHOro R3bIKa 1,1 TeXHOJlOrHl,1 o6pa60TK"1. 

B rn611r..11.1e 4 noKaaaH npr..1Mep npr..1MeHeHr..1R aBTOMarnar..1posaHHOi1 

"1Hcj:>OpMa1.1r..10HHOi1 C"1CTeMbl AllR cj:>opMr..1posaH"1R 6a3bl 3H8H"1i1 1,1 6aHKa A8HHblX 

C"1CTeMHOro MOAenr..1poBaH"1R TeXHOJ1OrH'-teCK"1X npo1.1eccos. 

Ta611r..11..1a 3. Tr..,noso~ 3anpoc AJlfl aBTOMaTl/l3lllp0BaHHO~ "1HcpOpMa1..11110HHO~ C"1CTeMbl 

CMbtcnoeoe 3neMeHmbt 3anpoca npuMe'laHuR 
coaep)KaHue 

YKaJblBaeTCSl npeACTaBJlSleTCSl 

L/mo aenamb? Pe)l(111M Pe)l(IIIM pa60Tbl CIIICTeMbl (comacH0 O6siJaTeJlbHblH 
oa60Tbl RJblKV Janooca) JileMeHT Janpoca 

rae? MaCCIIIBbl IIIMeHa MaCCIIIB0B, np111csoeHHble O6siJaTeJlbHblH 

111M np111 cpopM111posaH111111 (comacHo JileMeHT Janpoca. 
RJblK)' on111caHIIISl} IIIMSl MaCCIIIBa IIICX. 

IIIHcj)0pMal.1111111 
yKaJblBaeTcsi scerAa. 

IIIMeHa 

KI1acc111cj)111KaTopos - a 

JaBIIICIIIM0CTIII OT BIIIAa 

BblX0AH0H cb0PMbl 

npu KBKOM no111cK0Bble Ka~blH np1113HaK (comaCH0 Sl3b1KY B0JM0)l(HblH 3JleMeHT 

ycnoeuu? np1113HaKIII on111caH111R) C C00TBeTCTBYIOl.l.1111M Janpoca 

ycnos111eM ere Bb16opK111 111 

npaBIIIJl0M n0IIICKa (comacH0 RJblK)' 

3anpoca) 

L/mo BblYIIICJlSle- Ka~blH np1113H8K C BoJMQ)l(HblH JJleMeHT 

Bbl'IUCflflffib? Mble C00TBeTCTBYIOl.l.1eH cj)opMynoH Ill Janpoca 

np1113H8KIII cnoco6oM ere BblYIIICJleHIIISl, a AilSl 

rpynnoBblX BblYIIICJleHIIIH 

A0n0ilHIIITeilbH0 ypoBHIII I/IX 

BblYIIICJleHIIIH 
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L/mo BblA8Bae- CoCTas-nepeYeHb np1113H8K0B O6Sl38TeilbHblH 

eb1aaeamb? Mble (comacHo SlJblK)' on111caH111si), JneMeHT Janpoca 

np1113H8KIII nocneA0BaTeJlbH0CTb yKaJaHIIISl 

K0T0pblX C00TBeTCTByeT 

Bil0)l(eHH0CTIII np1113HaK0B 

(CTpyKType BblXOAH0H cj)opMbl) 

(comacHo Sl3b1KV Janooca) 

KaK 8blX0AH8Sl BblX0AHaSl cj)opMa Ill BIIIA ee O6si3aTeJlbHblH 

eb1aaeamb? cpopMa, ee npeACTasneH111Sl (comacHo Sl3blKY JneMeHT 3anpoca 

BIIIA Janooca) . 
C KBKUM 3aron0B0K IIIMSl 8 388111CIIIM0CTIII OT pe)l(IIIMa B03M0)KHblH JJleMeHT 

UMeHeM? (IIIMSl) 0TBeTa pa60Tbl M0)KeT JaAaBaTbCSl Janpoca 

Ha Janpoc comaCH0 Sl3blKY on111caHIIISl 

(cj)opMlllp0BaHl/le H0B0ro Macc111sa) 

11111111 Ha ecTeCTBeHH0M Sl3b1Ke 8 

npOlll3B0IlbH0H cj)opMe (pe)KIIIM -
OT06pa)l(eHllle) . 

L/mo nnn, IIIMSl nnn, nporpaMMbl Ill T.A. BoJM0)l(HblH JneMeHT 

aononHu- nporpaMMa 111 • (comacH0 Sl3blKY on111caHIIISl) Janpoca 

menbHO T.A., 

noaKnlD'IUmb? nporpaMMHo 
conpsi)l(eH-

Hb1e cAIIIC 

Ta611r..11..1a 4. npo1..1eAYPbl nOWOTOBKr..1 "1CXOAHO~ IIIHcpOpMal.1"1111 A11R C03AaH"1R 

6a3bl 3HaH"1~ Ill 6aHK0B AaHHblX 

npo~eoyp&1 '-Imo Pe3yn&mam npuMe'laHue 
onoeoenstem 

1. C111CTeMaT111JaL1IIISl O6beKTIIIBHaSl C111CTeMa K00PAIIIHaT nepBIIIYHaSl 

o6beKTa peailbH0CTb C npeACTasneHIIISl CTpyKTyp1113al.llllSl 

T0YKIII 3peHIIISl IIIHcj)0pMal.1111111 IIIHcj)0pMal.1111111 (c T0YKIII 

cj)IIIJIIIKIII 3peHl1Sl cpl-131-lKIII) 

npeAMeTH0H 

o6nacrn 111 

cj)yHKLIIII0HaJlbHble 
acneKTbl )1(113He-

AeSlTeilbHQCTl,1 

2.A11cpcpepeHL11>1aL1111si nonHoTa BblAeilSllOTCSl Bo3M0)KHaSl 

c1,1CTeMaT1,13lllp0saH- npeACTaBJleHl-lSl o6nacrn 0AH0P0AHblX CTpyKTyp1,1JaL11>1Sl 

HOH l-lHcj)0pMal.11111 C IIIHcj)0pMal.1111111 o6beKT0B c T0YKIII 1>1Hcj)0pMaL1~11-l 

L1eI1b10 onpeAeneH11si 3peHIIISl noilH0Tbl 

o6nacrn o6beKTos 1>1Hcp0pMaL11>10HH0ro 

noeACTasneH111si 

3.BblAeneHllle L.\enesb1e KOHKpeTHaSl(Hble) 

K0HCTPYKTl-lBH0ro cpyHKl..1111111 o6naCTb(111) 06beKT0B 

(HblX) BIIIAa(os) 

0AH0P0AHblX 
06beKTOB 
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4 . .QeTam,13a411s:1 11 HopMaTl1BHO· nepe'-leHb .QonOJlHl1TeJlbH8R 

cpopM8Jll138411R npaBOBOe napaMeTpOB c eA. crpyKTyp113a411s:1 

11HcpOpM841111 o60CHOB8Hl1e 113M., ynopRAO'-leHHblH 11Hcp0pM841111 

BblAeJleHHblX B COOTBeTCTBl111 C 

0611acre'1 cpyHK4. acneKTaM11 

)Kl13HeAeRTeJlbHOCTl1 

5. OnpeAeJ1eH11e np11pOA8 .Qono11HeH11e MeTponor11'-1eCK11e 

rnnos napaMeTpos B03Hl1KHOBeHl1R 11X napaMeTpOB HOBblM11 aTp116yrb1 

3Ha'-leHl1H aTp116yraM11 s 

38B11Cl1MOCTl1 OT 

3H8'-leHl1R 

6. OnpeAe11eH11e Heo6XOA11MOCTl1 .Qonycr11Moe OA11H 113 3JleMeHTOB B 

B03M0)KHblX 3H8'-leHl1H 11cnOJ1b30B8Hl1e 4en11 waros np11HRT11s:1 
, 

TeXH0J10rl1'-leCK11X OTAeJlbHblX (o6pa6oTKa) peweH11s:1 

nyre'1 06pa60TK11 aTp116yros no np113H8K8 B 

KOHKpeTHblX Ka)l{AoMy np113HaKy 38B11Cl1M0CTl1 OT 

napaMeTp0B B noJlH0Tbl 

38B11Cl1MOCTl1 OT rnna npeACT8BJleHl1R 

ero 3Ha'-leH11R 3Ha'-leH11'1 no 

Ka)KAOMY ero 

aTp116yry 11, KaK 

c11eACTB11e, 

AOCTOBepH0CTb 11 
npaBOMepHOCTb 

11cn0J1b30B8H11R 

nony'-leHHoro 

pe3ynbrara 

7. OnpeAe11eH11e L(e111111 O6beKT • YCJ10BH8R 3neMeHTbl CTPYKTYPbl 

rnnoB 0AHOpOAHblX pewaeMble eA11H114a 6.Q 

o6beKTOB 38A8'-111, ypoBeHb 11HcpopMa41111. 

11cn0J1b30B8Hl1R MH0)KeCTBO 

11HcpopMa41111 OAHOP0AHblX 
(nOJlb30B8Te11b) 06beKT0B • 0Al1H 

M8CCl1B 

8. 8blAeJ1eH11e np11H411nbl nepe'-leHb np113H8KOB, Mo)KeT 6b1Tb 0A11H 

np113H8KOB, KJ1acc11cp11Ka41111 onpeAeJ1R10I.J.ll1X np113H8K. Ko1111'-leCTBO 

C0CT8BJ1RIOI.J.ll1X l1HcpOpMa41111, 8Apec 06beKT0B np113H8K0B, 

"8Apec• o6beKTOB comacHO KOTOPblM onpeAeJ1s:110I.J.ll1X aApec, 

3T0 MOryT 6b1Tb AOJl)KHO 6b1Tb T8KOBblM, 

np113H8Kl1, 'lT06bl np11 

npeACT8BJls:!IOI.J.ll1e cpOpM11p0B8Hl111 

npocrpaHCTBeHHO• M8CCl1B8 0AHOPOAHblX 

speMeHHble 06beKT0B 

xapaKTep11cr11K11 co6J110A8JlOCb 

061.J.lero COCTORHl1R npas11110:aApec 

11 np11MeHeHl1R 11 K8)KAOro "13 o6beKTOB 

T.n. paMKax 3TOro M8CCl1B8 

-yH11KaJ1eH 
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9 . .QeTanbHaR CcpopM11posaHa O61.J.ll1e (CBR3YIOI.J.l11e) 

npopa60TK8 CBR3eH c11creMa np113H8Kl1, 

K8K Me)l{Ay KO0pA11H8T 11 no3sons:i IOI.J.ll1e 

np113H8K8Ml1, nepe'-leHb M8KCl1M8JlbH0 

xapaKTep113YIOI.J.ll1Ml1 napaMeTpOB, pea111130B8Tb KaK 

o6beKT, TaK 11 Me)l{Ay pewaeMb1e 38A8'-111 TP8Al14110HH0 

M8CCl1B8Ml1 AJls:I AOCTl1)KeHl1R CJ10)Kl1BUJl1HCR, 

4e1111 peanbHO-
o6beKTl1BHblH Ha6op 

A~HCTBl1H np11 

o6pa6oTKe 
11Hcf:>OpMa41111, TaK 11 

cne411cf:>11KY 
paccMaTp11saeM0'1 

11Hcp0pM841111, 

np113H8Kl1, 
no3so11s:1101.J.l11e 

ocyl.J.leCTBJls:!Tb CBR3b 

Me)KAV M8CCl1B8Ml1. 

10. Cocras11eH11e nony'-leiHHblH YT0'-IHeHH8R CxeMa 

Jl0K8JlbHblX nepe'-leHb crpyKTypa 11 COCT8B KJ1acc11cp11KaTopos, 

KJ1acc11cp11KaTopos aApeCHblX Ka)KAOf0 aneMeHTbl CTPYKTYPbl 

np113H8K0B KJ1acc11cp11KaTopa 6.Q 

11. npeAcras11eH11e nocros:iHHblH 111111 CocrasT3n Knacc11cp11KaTop T3n 

on11caH11s:1 o6beKTa B nepeMeHHblH noCTORHeH - M0)KHO cpopM11p0B8Tb 

38B11Cl1MOCTl1 OT T3n C0CT8B T3n Ta61111'-IHas:1 cpopMa. napa1111e11bH0 c 

Cocras T3n npo4eccoM on1,1caH11R 

nepeMeHHblH-n0 o6beKTOB. 

Ka)l{AoMy o6beKTY OKOH'-18TeJlbH8R 

noCJleAOBaTeJlbHO crpyKrypa 6.Q 

yKa3bJBaercs:i aApec, 

38TeM T3n CO 
CB011Ml1 3H8'-leHl1RM"1 

12. C6op <t>opMa c6opa lt1CX0AH8R 

11Hcp0pM841111 06 11HcpopMa411s:1 Alls:! 

o6beKTax BB0A8 AJlR 
8BTOM8Tl1311p0B8HH0H 

06pa60TK11 

5. TexH011on1H co3A3HMH Al/IC 

Ba>KHeV.WMM peweHMeM, npMHMMaeMblM npr.1 C03A8Hl,11,1 

MHq>OpMal..lM0HHblX CMCTeM, RBmleTCR Bbl6op 1,1 o6oCH0B8HMe TeXHOflOfl-11,1 

pa3pa60TK"1 CMCTeMbl. npaBMflbHblV. Bbl6op 'no3B0fl"1T aAeKBaTHO peWMTb 

nocrnsneHHYIO 3aAa4y c omr.1ManbHblMM 3aTparnMr.1. TexHonornR C03AaHl.1R 

MHq>0pMal..lM0HHblX CMCTeM npeACTaBnReT co6ov. COBO!<ynHOCTb MeTOAOnorn1.1 
nocTpOeHMR nporpaMMHblX Cl.1CTeM 1,1 npaKT1.14eCKl.1X 1-'IH>KeHepHblX 3H8H~1V. no 
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opraH1,1Ja1..1I,w1 1,1 ynpasneH1,110 pa3pa6oTKOH, np1,1MeHsieMblX s npo1..1ecce 

co3,qaH1,1si nporpaMMHoro 06ecneYeH1,1si Ha npoTsi)KeH1,11,1 scero ero )K"13HeHHoro 

l.\"1KJla. B HaCTOSlU\eH pa6oTe paccMaTp1,1saeTCSl TOJlbKO MeTO,QOJ10r"1Sl 

C03,QaH"1Sl C"1CTeMbl, TaK KaK np"1Hl.\"1nbl opraH"13al.\"1"1 npo1..1ecca pa3pa60TKl,1 

nporpaMMHblX cpe,QCTB o6bl4HO onpe,QeJlSllOTCSl rpynnoH cne1..11,1a111,1crns, 

Henocpe,QCTSeHHO peaJ1"13YIOU\"1X npoeKT C"1CTeMbl. 

Ha cero,QHSlWH"1H ,QeHb cyLLteCTBYIOT ,QSa OCHOSHblX no,QXO,Qa K 

pa3pa60TKe nporpaMMHblX C"1CTeM, pa3111,141,1e Me)K,Qy KOTOpblMl,1 o6ycnosneHO 

Kp"1Tep"1SlMl,1 ,QeKOMn03"1l.\"1"1. nepSblH nO,QXOA Ha3blSalOT CTPYKTYPHblM, "1 S ero 

OCHOSY nOJlO)KeH np"1Hl.\"1n cpyHKL.\"10HaJlbHOH ,QeKOMn03"1L.\"1"1, np1,1 KOTOpoH 

Sbl,QeJlSllOT cpyHKL.\"10HaJlbHble :meMeHTbl C"1CTeMbl 1,1 ycTaHasn1,1sa10T CTpornH 

nopsi,QOK npo"1CXO,QSlU\"1X ,QeHCTS"1H. BrnpoH, 06beKTHO-op1-1eHrnposaHHblH 

no,QXOA on1,1paeTCSl Ha o6beKTHYIO ,QeKOMn031-1l.\l-1IO [20]. B 3TOM c11y4ae 

Sbl,QeJlSllOTCSl o6beKTbl, CO,Qep)Kal1\"1e KaK ,QaHHble, TaK 1,1 MeTO,Qbl l,1X o6pa60TKl,1. 

PaccMaTp1-1saeMb1e s [1] np1-1H1..11-1nbI 1,1epapxw-1ecKoH CTPYKTYPbl nocTpoeH1-1si 

6a3bl 3HaHl-1H 1,1 6aHKa ,QaHHblX C o6paTHblMl,1 CSSl3SlMl,1 04eHb xopowo 

COOTBeTCTByeT o6beKTHOMY nporpaMM1<1posaHl-1IO. C03,QaH1,1e OTpa)KeHl-lH 

3JleMeHTOS npe,QMeTHOH o6nacrn s Sl-1,Qe 06beKTOS - O,Q1,1H 1,13 acpcpeKTl-lSHblX 

nyTeH ynpOU\eHl-lSl pa3pa60TKl,1 C"1CTeMbl. AsTOpbl C4I11Ta10T, 4TO "1MeHHO 

06beKTHO-op1-1eHrnposaHHblH nO,QXOA "1MeeT 60JlbWYIO nepcneKT1-1sy. 

Cne.QyeT OTMernTb, 4TO s 6y.QyU\eM Al/IC .QOJl)KHa 6b1Tb 

pacnpe,qeneHHOH C"1CTeMOH, o6be,Q"1HSllOU\eH MHO)KeCTBO 6a3 3HaH"1H 1,13 

pa3J1"14HblX npe,QMeTHblX o6naCTeH. XOTSl Ha nepSblX nopax, CKOpee scero, 

6y,QeT C03,QaHa C1,1CTeMa, SKJll04alOU\8Sl e,Ql-lHYIO 6a3y 3HaH"1H. HOSble 

TeH,QeHL.\"11,1 - pacnpe,qeneHHble Sbl4"1CJleHl-1Sl - KaK OA"1H 1,13 sap1-1aHTOS 

apX1-1TeKTYPbl KJll-leHT-cepsep, no3SOJ1SllOT C03,QaTb l,1HTerp1,1posaHHYIO cpe,Qy, 

KOTOpasi S paMKax Sbl41,1CJ11,1TeJlbHOH C1,1CTeMbl He 3aS1,1Cl,1T OT annapaTHblX 1,1 

C"1CTeMHblX nporpaMMHblX cpe,QCTB; on1,1paeTCSl Ha Me)K,QyHapO.QHble 1,1 

npOMblWJleHHble CTaH,QapTbl; 06ecne41,1saeT pacw1,1psieMOCTb Cl-lCTeMbl, T.e. 

npOCTOTy 1,1 nerKOCTb A06asneHl-1Sl HOSblX KOMnOHeHTOS s cyLLteCTSYIOU\1-le 

Cl-lCTeMbl; no3SOJ1SleT "1HTerp1,1posaTb CTapble cpyHKL.\l-10H"1PYIOU\"1e np"1IlO)KeH"1Sl 

s HOSble C03,QasaeMble Sbl41,1CJ11,1TeJlbHble KOMnneKCbl; 06ecne41,11saeT 

6e3onacHOCTb, Ha,Qe)KHOCTb 1,1 OTK830YCTOH4VISOCTb; n03SOJ1SleT HaKann1,11saTb, 

rnpa)K1,11posaTb 1,1 pa3s1,1saTb cpopMan1,113osaHHb1e 3HaH1-1si cne1..11,11an1,1crns; 

cyLLteCTSeHHO CH"1)KaeT cyMMapHble 3aTpaTbl Ha C03,QaH1,1e l,1H(pOpM8l.\"10HHblX 

C"1CTeM. Bee 3TO COOTSeTCTByeT TeM npl-lHL.\1-lnaM nocTpoeHVISl 

asTOMarn31,11posaHHOH "1H(pOpMal.\VIOHHOH C:"1CTeMbl, KOTOpble 

ccpopMyn1,1posaHb1 s pa3.Qene 2. 
B .HaCTORLLtee speMSl nosisnsieTCSl MHO)KeCTSO pa6oT, KacalOU\VIXCSl 

on1,11caHV1Sl npo.QyKTOS, MeTO,QOJ10r"1H, noCSSlU\eHHblX C03,QaH"1IO 

pacnpe,QeneHHblX npV1110)KeH"1H s CVICTeMe «KJ1"1eHT-cepsep» [3; 11], s 

4aCTHOCT"1, pa3pa60TKe npoMe~04HOro nporpaMMHOro ypoSHSl (middleware), 

np1,1 noMOU\VI KOTOporo 3anpOCbl npVIHVIMalOTCSl OT KJ1"1eHTOS 1,1 HanpaSJlSllOTCSl 

COOTSeTCTSYIOU\eMy cepsepy (TeXHOJ10r"11,1 CORBA, DCOM [11]). 
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Pacnpe.QeneHHasi o6pa6oTKa caMa no ce6e He npe.QcTasnsieT 

OT,QeJlbHOH OTpac111,11 TeXHVIKl,1. OHa o6be,QVIHSleT PRA TaK"1X Sa)KHblX 

HanpasneHl-lH, KaK pacnpe,QeneHHble o6beKTHble SblYl,1CJleH"1Sl, TeXHVIKa 

Sbl4VICJ1VITeJlbHblX ceTeH, ynpasneH1-1e 6a3aM"1 ,QaHHblX, npoTOKOJlbHaSl 

TeXHOJ10r"1Sl. no,Q06Hoe 06be,QVIHeH"1e no3SOJ1SleT C03,QasaTb 

KOMMYH"1KaT"1SHble, rn6K"1e, Ha,Qe)KHble 1,11 3cpcpeKT"1SHble 1,1H(pOpM8l.\"10HHO

Sbl41,1CJ1"1TeJlbHble C"1CTeMbl. O,QHaKO SHe,QpeHVle TaKVIX cpe,QCTS s 

npoeKTV1posaH1-1e 1,1 pa3pa60TKY aSTOM8T"13"1posaHHblX C"1CTeM cp1,131,14ecK"1X 

3Kcnep1,1MeHTOS 1,1 pa3Jl"14HblX TeXHOJ10r"14eCK"1X npo1..1eccos Tpe6yeT 

npeO,QOJleH"1Sl 1,13SeCTHOro KOHcepsaTl13Ma C"1CTeM o6pa60TKl,1 A8HHblX s 

OTHOWeHVIVI 1,1cnOJ1b30SaH"1Sl HOSblX TeXHOJ10r"1H. 
H1,11)Ke paCCMOTpeHbl cospeMeHHble MeTO,Qbl "1 cpe,QcTBa C03,QaHVISl 

pacnpe,QeneHHblX l-1HcpopMal.\VIOHHblX C"1CTeM C 1..1eJ1blO 1,11cnOJ1b30SaHVISl l,1X np1,1 

peweHVl"1 sonpocos co3.QaH1,1si Al/IC. 

5.1. ApxnTeKrypa B3aUMOJJ.CUCTBIIH KOMDOIICHTOB 11u4'opMau11ouuoii CIICTCMhl 

noA apXVITeKTYPOH S3aVIMO,QeHCTSVISl KOMnoHeHTOS VIH(pOpMal...\VIOHHOH 

CVICTeMbl nOH"1MaeTCSl COCTaS 6a30SblX KOMnoHeHTOS, l,1X l,1HTepcpeHCbl, a TaK)Ke 

npas1,1111a VI np"1Hl.\"1nbl S38VIMO,QeHCTSl,1Sl 3T"1X KOMnoHeHTOS. npoeKT1,1posaHV1e 

apXVITeKTYpbl S38VIMO,QeHCTSVISl KOMnOHeHTOS I/IC - O,QVIH 1,13 HaV16011ee Sa)KHblX 

1,1 CJlO)KHblX 3Tanos, VI eMy He scer,Qa y.QensieTCSl AOCTaT04HO SHVIM8H"1Sl np1,1 

pa3pa6oTKe CVICTeMbl. 
np1,11 npoeKTVlposaHVll,1 apXVITeKTYpbl S3a"1MO,QeHCTSVISl pacnpe,QeJleHHblX 

KOMnOHeHTOS VIH(pOpMal.\"10HHOH CVICTeMbl pa3Jll-14alOT cne.QYIOU\"1e rnnbl 

S3a"1MO,QeHCTSl,1Sl [12]: 
■ seprnK8JlbHblH - Ka)K,QblH KOMnoHeHT l,1MeeT YHVIKaJlbHblH S paMKaX 

,QaHHOH 1,1H(pOpM8l.\VIOHHOH C"1CTeMbl VIHTepcpeHc; 

■ ropl-130HTaJlbHblH - see KOMnOHeHTbl "1MelOT O,Q1,1H VI TOT )Ke 

YHVISepcaJlbHblH VIHTepcpeHC, 06ecne41,1sa10U\VIH Me)KKOMnoHeHTHOe 

S381,1MO,QeHCTS"1e; 

• CMewaHHblH - see KOMnOHeHTbl 1-lMelOT yH1-1sepcaJ1bHblH 6a30SblH 

VIHTepcpeHC, np1,11 3TOM Ka)K,QblH KOMnOHeHT cne1..11,1cp1,111..11,11pyeT 

,QOnOilHVITeJlbHble onepa1..11,111,11 AJ1Sl pa60Tbl co CS0"1M AOMeHOM 

npe.QMeTHOH o6nacrn. 
,QoCT0"1HCTSa 1,1 He,QOCTaTKVI 3T"1X rnnos S3aVIMO,Qei;,cTSVISl nerKO 

npocne,Q"1Tb Ha npVIMepe l,1HTerpa1..11,11,1 HOSOH 3a,Qa4"1 S "1H(pOpMal.\VIOHHYIO 

C"1CTeMY, COCTOSlU\YIO 1,13 HeCKOJlbK"1X KOMnoHeHTOB. 
8 CJ1Y4ae 1,1cnoJ1b30SaH"1Sl sepTVIKaJlbHOrO T"1na S38"1MO,QeHCTS1,1Sl 

pacnpe,QeneHHblX KOMnoHeHTOS 06beM KO,Qa, He06XO,Q1,1MOro AJlSl "1HTerpa1..1m1, 

6y.QeT onpe,QeJlSlTbCSl KOJlVl4eCTSOM KOMnoHeHTOS C"1CTeMbl. 

Ko111,14ecTso "1HTepcpeHcos s 3TOM c11y4ae 6y.QeT nopsi.QKa N*N, r.Qe N -
4111CJ10 KOMnOHeHTOS. 8 CJ1Y4ae rop11130HTaJlbHO nocTpoeHH0H CIIICTeMbl 

19 



KOJllll'-leCTBO IIIHTepcpellicOB (IIIHTerpa1..11110HHOro KO.Qa) 6y,QeT MlilHIIIMailbHblM. 

,Qo6asneHllle HOBOro KOMnoHeHTa noTpe6yeT peaJ111130BaTb .QOnOilHIIITeJlbHO 

scero .QBa IIIHTepcpellica. 
np111 peailbHOlil pa3pa6oTKe '-lpe3Bbl'-la1!1HO TPYAHO C03,QaTb OAIIIHaKOBble 

IIIHTepcpelliCbl .QJlfl Bcex no,QCIIICTeM, n03TOMY Ha1116011ee npeAnO'-ITIIITeJlbHblM 

.QJlfl C03,QaHlllfl pacnpe.QeileHHOlil ClilCTeMbl flBJlfleTCfl CMewaHHbllil rnn 

B3alllMO,QellicTBlllfl KOMnoHeHTOB. 8 3TOM CJlyYae nocTpoeHHas:r apXIIITeKTYPa 

coxpaHs:reT CBOlilCTBO YHIIIBepcaJlbHOCTIII IIIHTepcpellicoB, HO n03B0JlfleT 

A06aBJ1flTb cne1..1111cplll'-1Hble Ailfl ,QaHHoro np111J10)f{eHlilfl onepa1..1111111. KOillll'-leCTBO 

KO,Qa, Heo6XOAIIIMOro .QJlfl lilHTerpa1..1111111 HOBOlil 3a,Qa'-llil np111 TaKOlil apx1,1TeKTYpe, 

1113MeH.ReTCfl B 3aBIIICIIIMOCTIII OT KOHKpernoro npoeKTa OT 2 (rop11130HTaJ1bHas:r 

apXIIITeKTYpa) AO 2N+1 (BeprnKaJlbHafl apxlllTeKTYpa). O61J..1111e IIIHTepcpellicbl 

KOMnOHeHTOB - Kill0'-1 K npoeKTIIIPOBaHIIIIO apXIIITeKTYPbl, 06ecne'-IIIIBat01J..1elli 
ycnewHoe pa3B111Tllle III noA.Qep)f{Ky ClilCTeMbl Ha npOTfl)f{eHIIIIII AI1111TeJ1bHOro 

nep1110.Qa. 
np111 npoeKT111poBaH111111 apXIIITeKTYPbl np111J10)f{eH111'1 nepBblM waroM 

AOJl)f{eH 6b1Tb Bbl60p 111cnOJ1b3yeMblX CTaH.QapTOB. C yse11111'-1eH111eM CJ10)f{HOCTIII 

IIIHcpOpMa1..11110HHblX ClilCTeM Ba)f{HOCTb COOTBeTCTBlilfl nporpaMMHOro 

o6ecne'-leHlllfl CTaH.QapTaM B03pacrneT. CTaH.QapTbl 111cnoJ1b3YIOTCfl Ailfl 

AOCTlll)f{eHlllfl Cile,QytOIJ..llilX 1..1e11elli: 

• noprnpyeMOCTb nplilJlO)f{eHlillil - nepeHOC nplililO)f{eHllllil Ha pa3J1111'-1Hble 

annapaTHble n11aTcpOpMbl, onepa1..11110HHble CIIICTeMbl, ceTeBble 

npoTOKOJlbl; 

■ IIIHTeponepa6e11bHOCTb (interoperability) - B03MO)f{HOCTb 

COBMeCTHoro 111cnOJ1b30BaHlllfl IIIHQ)OpMal..1111111 Ill pecypcOB KOMnOHeHTaMIII 

pacnpeAe11eHHOll1 ClilCTeMbl [13]; 
■ CHlll)f{eH111e CTOIIIMOCTIII ClilCTeMbl :.... IIIHTerpa1..1111s:r nporpaMMHblX CIIICTeM, 

noA,Qep)f{IIIBalOIJ..llilX 061J..1enplllHflTble CTaH.QapTbl, yMeHbWaeT CTOIIIMOCTb 
nplllilO)f{eHllllil .QJlfl KOHe'-IHOro 111cnOJ1b30BaHlllfl; 

• CHlll)f{eH111e p111cKa Bb16opa nporpaMMHoro npo.QyKTa - 111cnoJ1b30BaH111e 

CTaH.QapTOB OCB060>K,QaeT pa3pa60T'-1111Ka OT nplilBfl3aHHOCTIII K 

KOHKpeTHOMY nporpaMMHOMY npo.QyKTY; 

■ yse11111'-1eH111e BpeMeHIII )f{lll3HeHHOro l..llilKJla CIIICTeMbl - COOTBeTCTBllle 

CTaHAapTaM yMeHbWaeT p111CK 6blCTporo ycrnpeBaHlllfl CIIICTeMbl. 

5.2. «l>yHKUHOHaJibHaH 11arpy1Ka KOMUOHCHTOB CHCTCMbl 

ABTOMarn3111poBaHHas:r IIIHQ)OpMa1..11110HHas:r CIIICTeMa COCTOIIIT 1113 

COBOKynHOCTIII B3alilMO,QellicTBytOIJ..llilX .Qpyr C .QpyroM nporpaMMHblX 

KOMnOHeHTOB. Ka>K.Qbllil 1113 TaKIIIX KOMnoHeHTOB npe,QCTaBJlfleT co6o'1 

nporpaMMHbllil MOAYilb, 111cno11HeHHblli1 B paMKaX OT,QeJlbHOro npo1..1ecca. 8 

KOMnOHeHTe, comacHo [3], MOryT 6b1Tb peaJ111130BaHbl cpyHKL.1111111 1113 Tpex rpynn: 

1) rpynna cpyHKL.1111111 nOilb30BaTeJ1bCKOro IIIHTepcpellica; 
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2) rpynna np111KI18AHblX cpyHKL.1111111, xapaKTepHblX Ailfl ,QaHHOlil 

npe.QMeTHolli 0611acrn; 

3) rpynna cpyHKl..1111111 xpaHeHlllfl Ill ynpaBileHlllfl A8HHblMIII. 

,QeKOMn03111l..llllfl cpyHKL.1111111 1113 3TIIIX rpynn no KOMnoHeHTaM onpeAeil.ReT 

JlOrlll'-leCKylO apXIIITeKTYPY 111HcpopM8l..llllOHHOll1 ClilCTeMbl [11]. C K8>K.Q0111 

J10rlll'-leCKOll1 apXIIITeKTYPOlil MO)f{eT 6b1Tb CBfl3aHa ,QlllarpaMMa, on111CblB8l0lJ..18fl 
OTHOWeHlllfl B3alllMO,Qeli1CTBlllfl KOMnoHeHTOB B 111C. 

TaKas:r .QlllarpaMMa npe.Qcrns11s:reT co6olli op111eHrnposaHHbllil rpacp. ,Qyrn 

rpacpa onpe,QeilfllOT OTHOWeHlllfl B38111MO,Qeli1CTB111fl Me>K.Qy nporpaMMHblMIII 

KOMnOHeHTaMIII 1,1C, flBilfllOIJ..llilMIIICfl ero sepWIIIHaMIII. 

8b1.Qe11s:rt0T c11e.Qyt01J..1111e, Ha1116011ee pacnpocTpaHeHHble. KJ1accb1 

11ornl..fecK111x apxlllTeKTYP: 

■ .QByxyposHeBb1e apx111TeKTYpb1; 
■ · TpexypoBHeBb1e; 

• pacnpe,QeJleHHble apx111TeKTYpbl (CYIJ..leCTBYIOT OTH0WeHlllfl 
B38111MO,QellicTBlllfl Me>K,Qy K0Mn0HeHTaMlil, Ka>K,Qbllil 1,113 KOTOpblX pea111,113yeT 

cpyHKL.1111111 scex Tpex rpynn). 

5.2.1. j{ByxypoBneBbte apxumexmypbt 

,QsyxyposHesas:r apx111TeKTYpa (11111111 AByxyposHeBbllli "KI1111eHT-cepsep") 

03Hal..faeT H811111'-llile MaKCIIIMYM ABYX nporpaMMHblX K011,1n0HeHTOB, B 

COBOKynHOCTIII peaJ11113YIOIJ..IIIIX cpyHKL.1111111 1113 nepBOlil, BTOpolli III TpeTbelli rpynnbl. 

O.QIIIH 1113 ABYX KOMnOHeHTOB BblcrynaeT B pom1 cepsepa, T.e. pea111113yeT 

Ha6op cepBIIICOB, ,QocrynHblX APYrDMY KOMn0HeHry, KOTOpbllil BblcrynaeT B po11111 

KillileHTa, T.e. B npo1..1ecce pa60Tbl n0J1b3yeTC.R cepBIIIC8MIII, 

npe,QOCTaBJlfleMblMIII cepsepoM. KoMn0HeHTbl MOryT pacnonaraTbCfl KaK Ha 

OAHOM KOMnbtOTepe, TaK Ill Ha pa311111'-IHblX KOMnbtOTepax, 06be,Q111HeHHblX B 

ceTb. 

Pa3111,11y1,11s:r B pea111113a1..1111s:rx .QByxyposHesolli apx111TeKTYpb1 onpe.Qe11.Rt0TC.R 

B 0CHOBHOM TeM, cpyHKL.1111111 K8KIIIX rpynn BblnOJlHfleT Km1eHT, a KaKIIIX cepsep. 

CylJ..leCTByeT HeCK0JlbK0 sap111aHTOB ,QeKOMn03111l..llillll cpyHKL.1"1111 npe.QCTaa11eHlilfl, 

np1..1KI1aAHblX cpyHKL.1111111 Ill cpyHKL.1111111 xpaHeHlllfl ~1 ynpaBileHlilfl A8HHblMIII B paMKax 

.QByxypoBHeBOlil apx111TeKTYpbl 111C. 
ComacHO yKa3aHHblM sap111aHTaM ,QeKOMn031111..1111"1, MO)f{HO roB0plllTb 0 

CJ1e.Qyt01J..1IIIX AByxyposHeBblX apx111TeKTYpax: 

• IIIHTe1111eKTYaJ1bHOro KillileHTa (Aocryn K y,QaJleHHblM ,QaHHblM, 

apxlllTeKTYpa Ha 6a3e cpa'111osoro cepsepa); 

■ IIIHTe1111eKTYaJ1bHoro cepsepa (Aocryn B pe)f{111Me TepM1AHa11a, 

apx111TeKTYpa lilHTe1111eKTYaI1bHOro cepsepa 6a3 .QaHHblX); 

■ pacnpeAeJleHHOlil cpyHKI..IIIIOH8JlbHOll1 JlOrlllKIII. 

,QayxypoBHeBble apx111TeKrypbl 0611a,Qat0T PflA0M AOCT0IIIHCTB Ill 
HeAOCTaTKOB, '-18CTlll'-IHO on111caHHblX B [3, 14]. 1,1cno11b30B8Hllle ,D,ByxypoBHeBblX 
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apx111TeKTYP np111 nocTpoeHll1111 KpynHblX 111H(p0pMal.\1110HHblX Cll1CTeM, 111CX0Afl 1113 
np111CYL1.\111X 111M HeAOCTaTKOB, np111BOAll1T BO MHOrlilX c11y1..1af1X K Kpaxy npoeKTOB, 

CBfl3aHHblX C 111X pa3pa60TKOH. 

5.2.2. Tpexypos11eBble apxumexmypbl 
TpexyposHesafl apx111rnKTYpa (11111111 TpexyposHeBblH «KJ1111eHT-cepsep») 

npeAno11araeT Ha111111..1111e MaKCll1MYM Tpex nporpaMMHblX KOMnOHeHTOB, KOTOpble 
y1..1acTsytoT s npol.\ecce, npeAno11aratoll.\eM Bbmo11HeH111e cpyHKL\111H 1113 nepsoH, 

sTopoH 111 TpeTbeH rpynn. 
TpexyposHeBble apx111TeKTYPbl npeAycMaTp111sa10T He CTOilb >KeCTKll1e 

csfl3111 Me>KAY KJ1111eHTOM 111 cepsepoM 111 6onee r1116K111e cpopMbl pacnpeAeneHHOH 
o6pa6oTK111 [14]. Ha1116onee pacnpocTpaHeHHOH c1..1111rneTcfl apx111TeKTYpa, 
comacHO KOTOpOH BbJAeilfllOTCfl Tp111 KOMnOHeHTa I/IC (npeACTaBileHll1fl, 
np111KI1aAHOH, AOCryna K 111H(p0pMal.\1110HHblM pecypcaM), flBilfllOL1.\111eCfl 
aBTOH0MHblMll1 111 o6ll.\al0ll.\111eCfl 1..1epe3 cpeACTBa Me>KnpOL\eccopHOro 
s3a111MOAeHCTBll1fl np111 noMOll.\111 CTaHAapTHblX 111HTepcpeHCOB. 

OTAellbHble KOMnOHeHTbl MOryT pacno11araTbCfl KaK Ha OAHOM 
KoMnbtoTepe, TaK 111 Ha pa3HblX KOMnbtoTepax, 06ecne1..1111Bafl TeM caMblM 
pacnpeAeneHHYIO o6pa6oTKY 111HcpopMaL1111111. KoMnoHeHT npeAcrnsneHll1fl 1..1acTo 
pacno11araeTCfl Ha nepcoHailbHOM KOMnbtoTepe, np1,1KI1aAHOH KOMnoHeHT 
(Ha3bJBaeMblH rnK>Ke cepsepoM np111no>KeHJ,1fl) BblnOilHfleTCfl cepsepOM 
cpeAHero ypoBHfl nOA ynpasneH111eM onepal.\lllOHHOH CIIICTeMbl Unix 1,1Ill,1 
Windows NT, a KOMnoHeHT Aocryna K AaHHblM 111 caM111 AaHHb1e pacno11araioTcfl 
Jll,160 Ha MOll.\HblX Unix-cepsepax, 1111160 Ha 60ilbWl,1X 1,1Illl1 Ml,1H1,1-38M. 0AHaKO 
Ha npaKT111Ke see TPl,1 KOMnoHeHTa MOryT C ycnexoM BblnOilHf!TbCfl 1,1 Ha OAHOM 

KOMnbtoTepe. 
OcHOBHblM :meMeHT0M TpexyposHeBOH apx1,1TeKTYPbl flBilfleTCfl cepsep 

np1,111o>KeHll1fl. KaK npaBl,1IlO, B HeM pea111113yeTCfl HeCKOilbKO np1,1KI1aAHblX 
cpyHKL\l,1H, Ka>KAafl 1113 KOTOPblX ocpopMlleHa KaK ceps111c (service) 1,1 

npeAOCTaBllfleT HeKOTOpble yc11yrn sceM KOMnOHeHTaM npeACTaBneHll1fl, 
KOTOpble >KellalOT 1,1 MOryT 1,1Ml,1 socnOilb30BaTbCfl. CepsepoB np1,111o>KeHll1H 
MO>KeT 6b1Tb HeCK0llbKO, 111 Ka>KAblH 1113 H111X MO>KeT npeAOCTaBilflTb 
onpeAeneHHblH Ha6op ceps111cos. Aernn1,1 pean1,13aL11111,1 np1,1KI1aAHblX cpyHKL\1,1H s 
cepsepax np1,1no>KeHl,1H noilHOCTblO cKpblTbl OT KJ1111eHTOB. KpoMe Toro, 
pa3pa60T'-1111Kl,1 MOryT C03AaBaTb, 1113MeHf!Tb 1,111111 nepeHOCli1Tb 11to6b1e 

KOMnoHeHTbl I/IC, npaKTli1'-leCKll1 He 3aTpar1,1safl APYrlllX. 

5.2.3. PacnpeoeJ1e111me apxumexmypbr 

ComacHo pacnpeAeneHHOH apx1,1TeKTYPe KJ1111eHT [4, 14], 
s3a1,1MOAeHcTBytoll.\1i1H c cepsepoM np1,1no>KeH1i1H, TpaKTYeTcfl 6011ee w111p0Ko, 
'-!eM KOMnoHeHT npeACTaBileHli1fl. OH MO>KeT noAAep>Kli1BaTb li1HTepcpeHC C 
KOHe'-IHblM nOilb30BaTelleM, a MO>KeT BblnOilHflTb np1,1KI1aAHble cpyHKL\li11i1 li1 
f!Bllf!TbCfl cepsepOM np1,1no>KeHll1fl. B 06ll.\eM cny1..1ae, B paMKaX AaHHOH 
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apxli1TeKTYPbl, KJlli1eHT (cepsep) MO>KeT KaK npeAOCTaBilf!Tb, TaK li1 3anpaw1,1saTb 
HeKOTOpble cepB111Cbl. 3To no3BOilfleT Ha 3Tane npoeKTli1p0BaHli1fl 
li1H(pOpMal.\1110HHOH Cli1CTeMbl OCyll.\eCTBli1Tb TaKYIO .QeKoMn031i1L\li1IO cpyHKL\li1H 1,13 
yKa3aHHblX BblWe Tpex rpynn no KOMnoHeHTaM I/IC, K0TOpafl 6b1I1a 6bl 
onrnMailbHOH B K0HTeKCTe pewaeMOH 3a.Qa'-lli1. 

Anfl 06ecne1..1eH1i1fl B3all1M0AeHCTBli1fl K0MnoHeHTOB 1,1HcpopMaL11,10HHoH 
c1,1cTeMb1, noA.Qep>Ki.1Ba10ll.\eH pacnpe.QeneHHYIO apxli1TeKTYPY, Heo6xo.Q111Mo 
C03.QaTb npoMe>KYTO'-!HblH nporpaMMHblH yposeHb (middleware), np1,1 noMOL1.\li1 
KOTOporo 3anpOCbl np1,1Hli1MalOTCfl OT KJlli1eHTOB li1 HanpaBllfllOTCfl 
COOTBeTCTBYIOll.\eMy cepsepy. Cero.QHfl Y>Ke 111MeeTCfl li1Illl1 aHOHC1i1pOBaHO 
AOCTaTO'-IH0e KOilli1'-!eCTBO li1HCTpyMeHTallbHblX cpe.QCTB, no3B011fll0ll.\li1X 
pa3pa60T'-lli1KaM CTp01i1Tb pacnpe.Qe11eHHble I/IC, He B.Qasaf!Cb B .QeTaill,1 
pean1113al.\li11i1 B3ali1MO.QeHCTBli1fl KJ11i1eHTa 1,1 cepsepa. MHorne 1,13 3Tli1X 
nporpaMMHblX npo.QyKTos pea111,13y10T CTaH.QapT CORSA (Common Object 
Request Broker Architecture), DCOM 1,1 6YAYT paccMOTpeHbl s pa3.Qene 5.4. 

Pacnpe.QeneHHble apxli1TeKTYPbl li1MetoT 6onee yHi.1sepca11bHblH 
xapaKTep, 1..1eM .QsyxyposHeBble 111 TpexyposHeBble apx1,1TeKTYpb1. 4eTKoe 
pa3rpaHli1'-1eH111e IlOrli1'-!eCKli1X KOMnOHeHTOB, np111Cyll.\ee pacnpe.QeneHHblM 
apX1i1TeKTYpaM, 1i1 pal.\li10HailbHblH Bb16op nporpaMMHblX cpe.QCTB n03B011fllOT 
.QOCTl,1'-lb TaKoro YPOBHfl rn6Kocrn, 0TKpblT0CTli1 1,1 npOli13B0.Qli1TellbH0CTli1 111C, 
KOTOpblH noKa He.QOCT1i1>Kli1M np1,1 li1CnOilb30BaHll11i1 ABYXYPOBHeBblX li1 

TpexypOBHeBblX apxi.1TeKTYp, 

5.3. lia1a i.aHHhJX B pacnpei.enemn,IX nucl>opMaQHOllllhJX CIICTCl\laX 

6a3a .QaHHblX flBilfleTCfl 0CHOBHblM 311eMeHT0M 1i1H(pOpMal.\li10HHOH 
C1,1CTeMbl. 8 pacnpe.QeileHHblX Cli1CTeMaX Ka'-leCTBO 111CnOilb30BaHli1fl cepsepa 
6a3bl .QaHHblX 3aBll1Cli1T OT 'ero MeCTa B MO.Qeilli1 TeXH0110rli11i1 «Killi1eHT-cepsep». 

Pa3111,11..11,1f! s pean1,13al.\li1flX TexH011orn1,1 «KI11i1eHT-cepsep» onpe.Qeilf!IOTCfl 
'-!eTblpbMfl cpaKTopaMll1 [3]. Bo-nepBblX, B KaKli1e Bli1.Qbl nporpaMMH0ro 
06ecne1..1eHll1fl li1HTerp1,1posaH Ka>K.QblH 1,13 3Tli1X K0MnOHeHT0B. 80-BTOpblX, KaKli1e 
MexaHli13Mbl nporpaMMHoro 06ecne1..1eH111fl 1,1cnoI1b3YIOTCfl .Qllfl pean1,13aL11,11,1 
cpyHKL\li1H scex Tpex rpynn. B-TpeTbli1X, KaK 110rli1'-!eCKli1e KOMnoHeHTbl 
pacnpe.QemllOTCfl Me>K.Qy K0Mnb10TepaM111 B cern. 8-'-leTBepTblX, KaK1,1e 
MexaHli13Mbl 1,1cnOilb3YIOTCfl Allfl CBfl31,1 KOMnOHeHTOB Me>K.Qy co6oH. 

Bbl.Qeilf!IOTCfl '-!eTblpe nOAXO.Qa, pea111,130BaHHble B MO.QeilflX: 
• MO.Qellb cpaHnosoro cepsepa (File Server - FS); 
• Mo.Qeilb .Qocryna K y.QalleHHblM .QaHHblM (Remote Data Access -
RDA); 
• Mo.Qenb cepsepa 6a3bi .QaHHblX (DataBase Server - DBS); 
• MO.Qellb cepsepa np1,111o>KeH1,1H (Application Server - AS). 

Mo.Qenb cpaH11osoro cepsepa FS f!BllfleTcfl 6a3osoH Ailfl He6onbw1,1x 
IlOKailbHblX ceTeH KOMnblOTepoa 1i1 ce~1..1ac no1..1rn He 1,1cn0l1b3yeTCfl Ailfl 
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C03A8Hl-1fl CilO>KHblX "1HcpOpMal.\l-10HHblX C"1CTeM. nocneAYIOl..l.ll-1e TP"1 MOAeI11-1 
w1-1pOKO 1,1cnoI1b3YIOTCfl npi,, nOCTpOeHl-11-1 cospeMeHHblX "1HcpOpMal.\"10HHblX 

C"1CTeM. 

B MOAen1,1 AOcryna K YAaneHHblM AaHHblM, RDA-M0Aen1,1, KOAbl 

KOMnoHeHTa npeACTaBI1eH"1fl l,1 np"1KI18AHOro KOMnOHeHTa COBMel..l.leHbl 1-1 

BblnOilHfllOTCfl Ha KOMnb10Tepe-KI11-1eHTe. nocneAHl-1'1 nOAAep>Kl-1BaeT KaK 

cpyHKL\1-1"1 BBOA8 1-1 OT06pa>KeHl-1fl A8HHblX, TaK 1-1 '-1"1CTO np1-1KI1aAHble cpyHKL\1-1"1. 

KoMnoHeHTOM AOCryna K 1-1HcpOpMal.ll-10HHblM pecypcaM flBilfleTCfl, KaK npas1,1no, 

SQL-cepsep. Aocryn K "1HcpopMal.1"10HHblM pecypcaM 06ecne1.-11-1saeTcfl ni-160 

oneparnpaM1-1 cneL11,1aI1bHOro fl3b1Ka (fl3b1Ka SQL, Hanp1,1Mep, ecn1,1 pe4b HAeT o 

6a3ax A8HHblX), Jll,160 Bbl30B8Ml-1 cpyHKL\1-1'1 cnel.ll-18IlbH0'1 61,16n1-10TeK"1 (ecn1-1 

"1MeeTCfl COOTBeTCTBYIOLl.1"1'1 1-lHTepcpeHC npl-1KI18AHOro nporpaMMl-1POB8H"1fl -

API). B 3T0'1 MOAen1-1 y>Ke 1,1cnoI1b3yeTcfl yH1-1¢1,1L11,1posaHHb1'1 1-lHTepcpeHc 

«KIJ"1eHT-cepsep» s BHAe fl3b1Ka SQL. HeAoCTaTKaM1,1 RDA-M0Aen1-1 c1.J1-1TaeTcfl, 

Bo-nepBblX, TO, '-ITO B381-lMOAeHCTBl-le Kill-leHTa "1 cepsepa nocpeACTBOM SQL-

3anpocos cy1..L1eCTBeHHO 3arpy>KaeT ceTb; B0-BTOpblX, YAOBI1eTBop1-1TeI1bHOe 

8AMl-1Hl,1CTp"1p0B8H"1e npl-lilO>KeHl-1'1 B RDA-MOAeill-1 npaKT"1'-leCKl-1 HeB03MO>KHO 

1-13-38 COBMe1..L1eH"1fl B OAHOH nporpaMMe pa3Jll-1'-1Hb1X no CBOeH np1,1p0Ae 

cpyHKL\1-1'1 (cpyHKL\"1"1 npeACTaBileHl-lfl 1-1 np1,1KI1aAHb1e). 

Bee 60ilbWYIO nonynflpHOCTb np1-106peTaeT nepcneKTl-1BH8fl MOAeilb 

cepsepa 6a3bl A8HHblX (DBS-MOAeilb). nocileAHflfl peaIJl-130BaHa B HeKOTOpblX 

peilfll.\1-lOHHblX CY6A (lnformix, Ingres, Sybase, Oracle, SQL Server). Ee 

OCHOBY COCTaBilfleT MexaHl-13M xpaH"1MblX npoL1eAYP - cpeACTBO 

nporpaMM1-1posaHl-1fl SQL-cepsepa. npol.\eAYPbl xpaHf!TCfl s cnosape 6a3bl 
AaHHblX, pa3Aeilf!IOTCfl Me>K,Qy HeCKOilbKl-lMl-1 KI1"1eHTaMl,1 l,1 BblnOilHfllOTCfl Ha 

TOM >Ke KOMnb10Tepe, rAe cpyHKL\"10H"1pyeT SQL-cepsep. 5hblK, Ha KornpoM 

pa3pa6aTb1B810TCfl xpaHl-1Mble npoL1eAYPbl, npeACTaBJlfleT co6o'1 npOL\eAypHoe 

pacw1-1peH1-1e fl3b1Ka 3anpocos SQL 1,1 yH1-1KaneH AIJfl Ka>K,Qo'1 KOHKpeTHo'1 CY6A. 

B DBS-MOAeI1"1 KOMnOHeHT npeACTaBileHl-lfl BblnOilHfleTCfl Ha KOMnb10Tepe

KI1l-1eHTe, B TO speMfl KaK np"1KI18AH0'1 KOMnoHeHT ocpopMileH KaK Ha6op 

xpaHHMblX npol.\eAYP 1,1 cpyHKL\l-10Hl-1pyeT Ha K0Mnb10Tepe-cepsepe 6A. TaM >Ke 

BblnOIJHfleTcfl KOMnoHeHT AOcryna K AaHHblM, TO ecTb flAPO CY6A. 

AocT01-1HcTsa DBS-MOAeI11-1 01.JeB1-1AHb1: 3TO 111 B03MO>KHOCTb 

L1eHTpaI1"13088HHOro 8AMVIH"1CTp"1p0B8Hl-1fl np"1KI18AHblX cpyHKL\"1'1, 1-1 CHl-1>KeH1-1e 

Tpacp1,1Ka (BMeCTO SQL-3anpocos no cern HanpaBJlfllOTCfl Bbl30Bbl xpaH"1MblX 

npoL1eAYP), 1-1 B03MO>KHOCTb pa3AeI1eH1-1fl npoL1eAYPbl Me>K,Qy HecKOilbKl-1Ml..1 

np"1IlO>KeH"1flMl-1, l,1 3KOHOMl-1fl pecypcos KOMnblOTepa 38 C'-leT "1CnOilb3088Hl,1fl 

eA"1HO>K,Qbl C03A8HHOro nnaHa BblnOilHeHVlfl npoL1eAYPbl. K HeAOCTaTKaM 

MOAeI1"1 MO>KHO OTHecrn orpaH"1'-leHHOCTb cpeACTB, 1,1cnoI1b3yeMblX AIJfl 

Han1,1caH1,1fl xpaH"1MblX npoL1eAYP, KOTOpb1e npeACTaBilfllOT co6oH 

pa3Hoo6pa3Hble npoL1eAYPHb1e pacw1-1peH1-1fl SQL, He BblAep>K111sa101..L11,1e 

cpaBHeHVlfl no "1306pa3"1TeilbHblM cpeACTBaM l,1 cpyHKL\l-10H8IlbHblM 

B03MO>KH0CTflM C fl3blK8Ml,1 TpeTbero nOKOileH"1fl, T8K"1M"1, KaK C l,1J1l,1 Pascal. 

Ccpepa 1-1x 1,1cnoI1b30BaH111fl orpaH1-11.JeHa KOHKperno'1 CY6A, s 6onbWl-1HCTBe 
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CY6A OTCYTCTBYIOT B03MO>KHocrn ornaAKl-1 1,1 rncrnposaH1,1fl pa3pa60TaHHblX 
xpaHl-1MblX npOL\eAyp. 

Ha npaKTl-1Ke '-18CTO "1Cn0Jlb3YIOTCfl CMeWaHHble MOAeI11-1, KOrAa 
noAAep>KKa L1enocrnocrn 6a3bl A8HHblX l,1 HeKOTOpble npoCTeHW"1e np"1KI18AHble 

cpyHKL\l-11,1 nOAAep>Kl-1B810TCfl xpaHl-lMblMl-1 np0L1eAYP8Ml,1 (DBS-MOAeilb), a 6onee 

CilO>KHble cpyHKL\1111-1 peaIJl-13YIOTCfl HenocpeACTBeHH0 B np"1KI18AH0'1 nporpaMMe, 

KoTOpafl BblnOilHfleTcfl Ha KOMnb10Tepe-KI11,1eHTe (RDA-MOAeilb). TaK 1,1n1-1 

1-1Ha1.Je, cospeMeHHble MHorononb30BaTenbCK"1e CY6A on1,1pa10Tcfl Ha RDA- 1,1 

DBS-MOAeI11-1, l,1 npi,, C03A8Hl-1l,1 ~c. npeA_nonara101..L1eM l-1CnOilb30B8H"1e TOilbK0 

CY6A, Bb161-1pa10T 0AHY 1,13 arnx ABYX MOAeneH n1,160 1,1x pa3yMHoe co1.JeTaH1-1e. 

B MOAen1,1 cepsepa np1,1no>KeH"1H (AS-M0Aen1-1) npoL4ecc, 
BblnOI1Hfl101..l.lVl'1Cfl Ha KOMnb10Tepe-KI11-1eHTe, OTBe'-laeT, KaK 06bl'-IHO, 38 

1-lHTepcpeHC C nOJlb30B8TeileM (TO ecTb ocyl..l.leCTBilfleT cpyHKL\l,11,1 nepso~ 

rpynnbl). np"1KI18AHOH KOMnOHeHT peaI1"130B8H KaK rpynna npOL\eCCOB, 

Bbln0I1Hfll01..l.11-1X npl-1KI18AHble cpyHKL\"11-1, l,1 H83blBaeTCfl cepsepoM np1,1no>KeH1-1f1. 

Bee onepal.\1-11-1 H8A 1..1HcpOpMal.\l-10HHblMl,1 pecypcaMl,1 BblnOilHfllOTCfl 

COOTBeTCTBYIOLl.1"1M KOMnoHeHTOM, no OTH0WeHl,110 K KOTOpoMy cepsep 

np"1IlO>KeHl-1fl 111rpaeT POilb KI1"1eHTa. ~3 np1-1KI1aAHblX K0MnOHeHTOB A0GrynHbl 

pecypCbl P83I1"1'-IHblX rnnos - 6a3bl A8HHblX, 0'-1epeA"1, n0'-ITOBble CI1y>K6bl l,1 AP

B AS-M0Aen1,1 pean1,13osaHa Tpex3BeHHafl cxeMa pa3AeneH1..1fl cpyHKL\"1H, rAe 

np"1KI18AHOH KOMnoHeHT BblAeileH KaK B8>KHe"1w1-1H "130I1"1p0B8HHblH 3IleMeHT 

np"1IlO>KeH"1fl, Ailfl ero onpeAeI1eH1-1f1 "1CnOJlb3YIOTCfl YH"1BepcanbHble 
MeX8HVl3Mbl MHOrQ38A8'-IHOH onepal.\VI0HH0"1 C"1CTeMbl, l,1 CT8HA8PTl-13088Hbl 

1-lHTepcpeHCbl c ABYMfl APYr"1M"1 KOMnoHeHTaM1,1. AS-MoAenb flBilfleTcfl 

¢YHA8MeHTOM Ailfl MOHVITOpOB o6pa60TKH TpaH38Kl.\"1H, VIIll,1, npol..l.le, 
MOHi,tTOpOB Tp8H38Kl.\"1'1l, KOTOpble BblAeilf!IOTCfl KaK OC06b1"1 B"1A nporpaMMHoro 
06ecne1.JeH1-1fl. np1-1Mep AC-M0Aen1,1 np1,1seAeH Ha p1,1c. 7. 

KoMnoHeHr 
npeACTaBJ19H11R 

~ 
KJJ11eHT~~ 

API 

np11KJ1aAHOH 
KOMnOH9HT 

~ 
Cepeep~6 

SOL 

KoMnOH8HT 
AOCTyna 

K pecypcaM 

D 6a3a AaHHblX 

Cepsep '-'==:J-"'-----'G 

P1-1c. 7. MoAeilb cepsepa np1,1no>KeH1,1H 
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5.4. CeTeBhie pememm B nu4>opMa1111011uoii cucTeMe 

5.4.1. Cemeo(lJl apxume«mypa 

C pa3Bll1n10M T0XHOflOrll1t.1 pacnpeAeneHHblX Bbl4111Cfl0Hll1t.1 1113M0Hflflll1Cb 111 

Tpe6osaHll1fl K Bbl4111Cflll1T0flbHblM C0Tf!M. CerOAHfl ,')1<0 OCHOBHafl 3aAa4a 

paapa60TK111 ceTet.1 pacnpeAeneHHblX c111crnM aaKntO'-laeTcfl He s 06ecne'-leH111111 

CBfl3111, a B nepeMe111eH111111 6onbWll1X o6beMOB AaHHblX, He06XOAll1MblX Aflfl 

pacnpeAeneHHblX Bbl'-1111cneH1111.1 [15]. Aes111a cj:mpMbl «Sun»: «CeTb - 3TO 

KOMnblOTep» OTpa>KaeT cospeMeHHble Tpe6osaHll1fl K Bbl4111Cflll1TenbHblM cernM. 

npeAcrnsneH111e o cern KaK o «Tpy6onposoAe», no KOTOpoMy nepeAaeTcfl 

1!1HcpopMa1..1111fl OT KOMnblOTepa K KOMnblOTepy, nocrnneHHO ycrnpesaeT. 8 
cospeMeHHblX ll1HcpOpMa1..11110HHblX TeXHOfl0rll1flX ceTb - 3TO, npe>KAe scero, 

ocHosa Aflfl pa60Tb1 nporpaMMHoro 06ecne'-!eH111fl. Paapa60TYi1K111 

nporpaMMHOro o6ecne4eHll1fl Bbl4111Cfll-lT0flbHblX CI-ICTeM y>Ke He MOryT He 

Y41!1Tb1saTb CBfl311 Me>KAy KOMnbt0TepaM11, KOTOpb1e 06ecne411saeT ceTb. 

CospeMeHHble Bbl4111Cflll1TenbHble cern He TOflbKO o6ecne411BalOT CBfl3b Me>KAy 

KOMnblOTepaML-1, HO 11 f!BflfllOTCfl OCHOBOt.1 Aflfl pacnpeAeneHHblX Bbl41t1CneHll1t.1. 

CornacHO [1, 16], cospeMeHHafl KOMnblOTepHaf! ceTb AOfl>KHa 

YAOBneTBOpflTb TpeM OCHOBHblM Tpe6osaHl-lflM, a 111MeHHO: 

• xopower.1 Macwrn611pyeMocrn, 

■ BblCOKOt.1 np01113BOAll1TenbHOCn1, 

• ynpasnHeMocrn, 

• KOMMYHl1Kan1BHOCTl1. 

Xopowafl MaCWTa611pyeMOCTb Heo6XOA11Ma Aflfl Toro, 4T06bl MO>KHO 

6bln0 113M0Hf!Tb, pacw11pf!Tb COCTaB nporpaMMHblX KOMnOH0HTOB, 

11cnonb3yeMblX B cern, MeHflTb 4111Cfl0 nonb30BaTene1.1, pa60Tat011111x C 

Bbl4111Cflll1TenbH0111 CI-ICTeMOli. BblCOKafl np0113BOAll1TeflbHOCTb cern Tpe6yeTCfl 

Aflfl ycKopeHll1fl pa60Tbl nporpaMM. Macwrn6v1pyeMOCTb TepfleT CBOll1 

AOCTOvlHCTBa np111 ~13Ha4aflbHO HeyAOBneTBOp~1TenbHOll1 np01113BOA111TeflbHOCn1. 

BcerAa Ba>KHO ocoaHaBaTb, '-!TO 6onee cKopocTHoe annapaTHoe 06ecne'-leH~1e 

AaeT BaM cneAYIOl.l.11.11.1 war B pa3Bll1n1111. 111, HaKOHell, ceTb AOfl>KHa 661Tb 

ynpasnfleMOl/1, 4T06bl ee MO>KHO 6blfl0 nerKO nepeHaCTp011Tb Ha HOBble 

ycnOBll1fl C Hall1MeHbWll1Ml,1 3aTpaTaMll1. KpoMe TOrO, ceTeBble COeAll1H0Hll1fl He 

TaK ycT0111411Bbl, KaK COeA11HeHll1fl BHyTp111 MaW111Hbl. KoMnoHeHTbl CvlCTeMbl 

AOfl>KHbl 3HaTb, 4TO Knll1eHT 6onee He aKT111BeH, Aa>Ke B cny4ae cernBOt.1 111n111 

annapaTHOt.1 asap11111. BonpOCbl KOMMYHll1Kan1BHOCn1 o6cy>KAalOTCfl B [1]. 
3m Tpe6osaHll1fl OTpa>KalOT HOBblt.1 3Tan B pa3Bll1n11,1 ceTeBblX 

TeXHOflOrll1t.1 - 3Tan C03AaHll1fl BblCOKOnpo1113BOA111TeflbHblX ceTet.1. np111 

11cnonb3088Hll111 cern He06XOA11MO, 4T06bl nporpaMMbl (111 ceTeBafl 

111HcppaCTPYKTYPa) Morn11 06ecne4111saTb 6onbwoe Kon1114ecTso onepa1..1111.1 

«Kn111eHT-cepsep». Ecn111 >Ke apx11TeKTYPa cern He npeAH83Ha4eHa Aflfl 

pacnpeAeneHHblX Bbl4111CneHll1t.1, TO Cll1CTeMa 6yAeT pa60TaTb He3cpcpeKTI-IBHO. 
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noaToMy MHorne paapa60T'-111K111 c111crnM, 111cnonbayfl nepeAOBb1e 

1!1HcpOpMa1..1110HHble TeXHonor11111, CTpeMf!TCfl A0611TbCfl MaKCI-IManbHOl/1 
npo11asoA11TenbHocrn csoer.1 cern. 

Csoeo6paa11e HOBblX nporpaMM 11 TeXHonornr.1 ycno>KHfleT paapa6oTKy 

Bbl411Cflll1TeflbHblX CI-ICTeM. L1eHTpan1113oBaHHble pecypCbl, HOBble KnaCCbl 

nporpaMM, HOBble np11H1..1111nbl 111X np111MeHeH111f1, 1113MeHeH111e l1HcpOpMa1..1110HHblX 

nOTOKOB, ysen11'-1eH111e 411Cna OAHOBpeMeHHO pa60Tal01..l.1111X nonb30BaTene1.1 111 

6onee MOl..l.lHble Bbl4111Cflll1TeflbHble nnaTcpOpMbl - see 3n1 cpaKTOpbl HY)KHO 
Y411TblBaTb np11 paapa6oTKe KOMnblOTepHblX cernt.1. 

C03A8HO 6onbwoe KOn1,14ecrno TeXHOflOr1114eCKI-IX 11 apxll1TeKTYPHblX 

peweHL-11.1, 1,1 Bb16paTb 113 HI-IX Ha116onee nOAXOAfll..l.lee - AOCTaTO'-IHO CflO>KHafl 

3aAa4a. OcHOBHOl/1 Knacc11cp111Ka1..1110HHblll1 np1113H8K noApa3AeneHll1fl CeTet.1-3TO 

I-IX MaCWTa6HOCTb, pa3Mepbl B npocrpaHCTBe. noKanbHble Bbl4111Cfll1TeflbHble 

cern (nBC) - 3TO cern C paccTOf!Hl-leM Me>KAy OTAenbHblMl,1 KOMnbt0TepaM11 

(yanaM11 cern), He npesb1wat0111111M 2,5 - 3,0 KM [16]. rno6anbHb1e 

Bbl4111Cfll1TenbHble cern ofr1:,>eAL1HfllOT KOMnblOTepbl B 6onbWI-IX reorpacp1114eCKI-IX 

pernoHaX, pacnonaratOT 3Ha411TeflbHblMll1 Bbl4111Cflll1T0flbHblM11 MOl..l.lHOCTflMl,1 111 

n0380flfllOT nony4111Tb AOCTYn K 1!1HcpOpMa1..11110HHblM pecypcaM BCe111 nnaHeTbl 

(Hanp111Mep, ceTb Internet). 0CHOBHblMl1 TpaHcnopTHblMl,1 MeTOAaM111 nsc 

f!BflfllOTCfl TaK11e TexHonorn111, KaK Ethernet, Token Ring, FDDI [16]. Anfl 

6onbWI-IX CeTeBblX paccTOf!Hl-lt.1 11cnonb3YIOTCfl ceTeBble TexHonor11111 - ISDN, 

X25, Frame Relay. l,13 yH11sepcanbHb1x TeXHonorn111 cneAyer OTMernTb 040Hb 

nepcneKT11sHyt0 ATM-TexHonornt0 [19]. Paan11'-IHb1e ceTeBb1e TeXHonorn111 

06ecne4111sat0T paaHoe speMf! peaK1..1111111 11 06111e1.1 nponycKHOt.1 cnoco6HocT111 
cern [13, 16] (p11c. 8). 
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TeXH0il0n-11.1 K0MMyi-a41,11,1 K8AP0B 1.1 s:14eeK n03B0Jll,1Jll,1 ysenl.141.1T6 

nponycKHYIO cnoco6HOCT6 cern, A8Ill.1 B03M0>KH0CT6 nepeAaBaT6 60J16Wl.1e 

o6beM61 A8HH61X 3a KopoTKoe speMs:i. TaK1.1e rexHonon-11.1, KaK ATM 1,1 Ethernet, 

06ecne41,1sat0T nponycKHYtO cnoco6HOCT6 ceTl.1 s Al.1ana3oHe OT 10 AO 100 
M61.1T/c 1.1 B61we. B nsc 1.1 mo6an6H0'1 cern Al.1ana30H nponycKHo'1 

cnoco6Hocrn C0CTaBJls:leT wecT6 nopHAK0B (OT 1 T6IC. 61.1T/C AO 1 MilPA 61.1T/c), a 

ceTeB61X 38Aep>KeK - Tpl.1 nopRAKa (OT 1 CAO 1 MC). 
Tpe6osaHl.1H K cern, 06ycnosneHH61e Tpe6osaH1.1s:1M1.1 pa3pa6aT61saeM0'1 

C~1CTeM61, 1.1cn0I163yeM61M nporpaMMH6IM o6ecne4eHl.1eM, 0YeH6 w1.1p0Kl.1 1,1 

pa3H006pa3H61. O6~1.1X peKOMeHA841.1'1 B616opa cereso'1 apX1.1TeKTYP61 HeT. 

Bonp0C61 ceTeso'1 apXl.1TeKTYP6I, 661CTPOAe'1CTBl.1R, onrnMl.13841.11.1 ceTeB61X 

o6MeH0B, 6e3onacHocT1.1 1.1 ycT0'1Y1.1socrn cern K asap1.1RM pewat0TCR 
cne41.1an1.1CTaMl.1 1.1CX0AR 1,13 K0HKpeTH6IX Tpe6osaHl.1'1 K B61Yl.1Cill.1TeJ16H0'1 

Cl.1CTeM61. 

5.4.2. Ea308ble Mexanu3Mbl cemeBblX 83aWltoi>eiicmouii 

reTeporeHH6Ie B6141.1Cill.1TeI16H61e cpeA6I cer0AHR CTaill.1 pean6H0CT6IO 

AflR MH0n1X Cl.1CTeM o6pa60TKl.1 A8HH61X. B CBR31,1 C 3rnM n0B61W8IOTCR 

Tpe6osaHl.1s:I K l.1HTerpa41,11,1 pa3H0P0AH61X np1.1no>KeH1.1'1, cpyHKL1!.10H!.1pyt0~!.1X B 

pacnpeAeneHH61X cpeAaX c w1.1poK1.1M Al.1ana3oH0M nnaTcpopM 1,1 cere'1. nepeA 

pa3pa60TYl.1K8Ml.1 np1.1no>KeH1.1'1, so-nepB6IX, CTOl.1T npo6neMa C03A8Hl.1R TaKoro 
nporpaMMH0r0 o6ecneYeHl.1R, K0TOpoe M0fil0 661 pa6oTaT6 Ha MaKCl.1M8Il6H0 

B03M0>KH0M 41.1CJle nnaT<pOpM, 1.1cnoI163yeM61X B opraHl.13841.11.1. Bo-BT0p61X, 

pa3pa6oTKa np1.1no>KeH1.1'1 AilR aBT0Marn31.1p0B8HH61X Cl.1CTeM A0il>KHa 

ocy~eCTBils:IT6CR Ha 0CH0Be 111.160 co6cTBeHH6IX CTaHA8PT0B (3aMKHyi-oe 

peweH1.1e), 111.160 06~enp1.1HRT6IX Me)l{,ClyHap0AH6IX CTaHAapTOB. 111cno1163YR 

Me)l{,ClyHap0AH61e CTaHA8PT61, M0>KH0 A0CTaTOYH0 np0CTO l.1HTerpr..,posaT6 B I/IC 

nporpaMMH6Ie np0AYKT61 cp1,1p11,1, c11eAyt0~1.1x 3rnM CTaHAapraM. B-TpeT61,1X, 

pa3pa60TYl.1K8M He06XOAl.1M0 npeAyCM0TpeT6 B03M0>KH0CT6 MOAl.1Q)l,1K8l.ll.11.1 

np1.111o>KeH1.1'1 I/IC TaK, YT0661 npo4ecc M0AepHl.13841.11,1 66111 Ml.1Hl.1Ma11eH no 

speMeHl.1 1,1 38TparaM. A 3TOrO M0>KH0 A0Crn46, c11eAYR onpeAe11eHH61M 

np1.1H4~maM B61Ae11eHl,1R 1,1 o6beAl.1HeHl.1R K0Mn0HeHT0B l.1H<p0pMa41.10HH6IX 

Cl.1CTeM. 
Cy~ecTByt0~1.1e MexaHl.13M6I 1,1 TeXH0JlQrl,11,1 l.1HTerpa41,11,1 K0Mn0HeH-

T0B J,1HQ)OpMa41,10HH6IX Cl.1CTeM M0>KH0 pa3AeJ11.1T6 Ha C11eAYIO~l,1e 

Karerop1.11.1 [12, 15): 
1) YaCTH61e peweHl.1H; 
2) pa3Hoo6pa3H61e (cMewaHH61e) MexaHl.13M61 (Miscellaneous 

Mechanisms); 
3) YA8JleHH6Ie B6130B61 npo4eAYP Ha 6a3e DCE RPC; 

4) pacnpeAe11eHH6Ie o6beKT61 (CORSA, DCOM). 

5) «frameworks»; 
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6) CTaHAapTH61e apx1,1TeKTYp61. 

KopOTK0 0CTaH0Bl.1MCH Ha peweHl.1RX, C00TBeTCTBYIO~l.1X K8)1{,Cl0'1 1,13 

Karerop1.1'1. C11eAyeT 0TMernT6, 4TO 0AHl.1M 1,13 0CH0BH61X Tpe6osaHl.1'1, K0TOp61M 

A0J1>KH61 YA0B11eTB0ps:IT6 pacnpeAeJ1eHH61e !.1Hcp0pMa41,10HH6le Cl.1CTeMbl, 

RBJlReTCR 1.1cn011630B8Hl,1e nporpaMMH0ro o6ecne4eHl,1s:I 1.1 TeXH0J10n1'1, 

comacyt0~1,1XCH C o6~enpr..,3H8HH61Ml.1 CTaHA8PTaMl.1, onpeAeJ1HIO~l,1Ml,1 

np1.1H41.1nbl B381.1MOAe'1CTBl.1R K0Mn0HeHT Al/IC. 

l/acmH&1e peweHUR 

TeXH0110n1YeCKl.1e peweHl.1H, 0TH0CH~l.1ecs:i K nepso'1 KaTerop1.11.1, 

6a31,1pyt0TCR Ha 0CH0Be co6cTBeHH61X (YHl.1K8116HblX Afls:I A8HH0'1 opraHl.13841.11.1) 

np0TOK0110B 1.1 l.1HTepcpe'1cos B381.1MOAeHCTBl.1s:I. TaK1.1e peweHl.1s:I, B 

6011bWl.1HCTBe c11yyaes, nopo)l{,ClatOT Henpe0A0111.1Mble TPYAH0CTK np1,1 nonblTKe 

opraHl.13841.11.1 o6~eHl.1s:I K0Mn0HeHTOB A8HH0'1 Al/IC C K0Mn0HeHTaMl.1 

l.1HQ)OpMa41.10HHblX Cl.1CTeM, nocTp0eHHblX Ha 0CH0Be APYn1X peweHl.1H 

Me>KK0MnoHeHTHoro s3a1.1Mo,r:ie'1cTBl.1R 

CMewaHH&le MexaHU3Mbl 

Ko BT0P0H Karerop1,11,1 0TH0CRTCH TeXH0110n1YeCKl.1e peweHl.1R, 

npeAno11arat0~1.1e nocTpoeH1.1e 1.1HcpopMa41.10HH6IX c1.1creM 1,13 pac4era Ha 

K0HKpeTHytO 38A84Y 1.1 l.13HaYaJ16H0 He paCC41.1TaHHble Ha l.1Cn011630B8Hl.1e 

TeXH0110n1'1 l.1HTerpa41,11,1 Cl.1CTeM. no3TOMY B A8HH0M C11Y4ae B KaYeCTBe 

cpeACTB l.1HTerpa41,11,1 l.1Cn011b3YIOTCH TaKl.1e MexaHl.13Mbl, KaK C0KeTbl (sockets) 

nporoK011a TCP/IP 1,1 ONC RPC (Object Network Computing Remote Procedure 

Call). nporpaMMHoe o6ecne4eH1.1e AaHHOH Kareropm1, KaK npammo, 

pa3pa6aTb1B8eTCR A11H 1.1cn011630B8Hl.1s:I TOJ16K0 BH)'TP~1 KOHKpeTHOH 

opraHl.13841.11.1, YTO np1.1B0Al.1T K pe3K0MY yseJ11.14eHl.1IO 38TpaT np1,1 l.1HTerpa41,11,1 C 

APYn1Ml.1 c1.1cTeMaM1.1. 
MexaHl.13M C0KeT, 1,1111,1 MexaHl.13M nporpaMMHblX rHe3A, snepBble 6blJ1 

pea111,13osaH s 1982 rDAY s UNIX s Ka4ecTBe pa3s1noro cpeACTBa 

Me>Knpo4eCCH6IX B3al.1M0Ae'1CTBl.1'1. 3TO cpeACTB0 no3B0J1ReT J1t060My 

npo4eccy 06MeHl.1B8TbCH C006~eHl.1s:IMl.1 C mo6blM APYn1M npo4eCC0M, 
He3aBl.1Cl.1M0 OT Toro, Bbln011Hs:IIOTCR 0Hl.1 Ha 0AH0M K0MnbtOTepe 1,1111,1 Ha 

pa3Hb1X, C0eAl.1HeHHblX ceTblO. <l>yHKL.11.10H8116HO MexaHl.13M C0KeT 6111.130K K 

B03M0>KHocrnM TLI (nRTOro yposHs:i s cooTBeTcTs1.11.1 c M0AeJ1bt0 ISO/OSI). 

CoKeT BX0Al.1T B Yl.1C110 o6s:i3aTe11bHblX K0MnoHeHTOB TaKl.1X CTaHA8PTHblX 

cpeA, KaK oc UNIX, MS Windows, 0AH8K0 pea111,13yercs:1 B pa3HblX CfllCTeMax 

no-pa3HoMy. Hanp1.1Mep, s UNIX-BSD op1.1eHrnposaHHblX c1.1cre11,1ax MexaHl.13M 

C0KeT l.1CTOpl.14eCKl.1 pea111,13yercs:1 B s:!Ape oc, 1,1 n011b30BaTeJ1HM 

npeA0CTaBJls:IIOTCH ns:iTb cne41.1aJ16HblX Cl.1CTeMHblX Bbl30B0B: socket, bind, 

listen, connect 1,1 accept [14). B MS Windows coKeT noAAep>K1.1saeTcs:1 s Bl.1Ae 

Ha6opa 61.16111.10TeYHblX cf:>YHKL\l.1H (61.16111.10TeKl.1 Winsocket). 
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OcHOBHblMIII IIIAeHMIII MexaHlll3Ma Bbl3osa yAaneHHblX npo1..1eAYP (RPC -
Remote Procedure Calls) HBilHIOTCH cneAYIOI..Llllle: 

a) BO MHOrlllX cny4aHX B3al/lMOAeiiicTBl/le npo1..1eccos HOCIIIT HpKO 
Bblpa>KeHHbliii acl/lMMeTp1114Hbli4 xapaKTep. OAIIIH 1113 npo4eccos ( «KJlllleHT») 
3anpaw111saer y APYroro npo4ecca («cepsepa») HeKoropyio ycnyry (ceps111c) 111 
He npOAOil>Kaer csoe Bbmo11HeH111e AO rex nop, noKa ara ycnyra He 6yAeT 
BblnOJlHeHa (111 noKa npo4ecc-KJ1111eHT He nony4111T COOTBeTCTBYIOI..Llllle 
pe3yilbTaTbl). BIIIAHO, 4TO ceMaHTl/l4eCKIII raKoiii pe>KIIIM B3alllMOAei4CTBIIIH 
aKs111saneHTeH Bbl30BY npo1..1eAypbI, 111 ecrecrseHHO >Ke11aH111e ocpopMIIITb ero 
AOil>KHblM o6pa30M CIIIHTaKClll4eCKIII; 

6) CBOMCTBa nepeHOCIIIMOCTIII no3B0JlHIOT, B 4aCTHOCTIII, npeAeJlbHO 
npocro C03AaBaTb «onepa41110HHO-OAHOpOAHble» cern, BKJll04alOI..Llllle 
pa3HOPOAHble KOMnblOTepbl. OAHaKO ocraeTCH npo6neMa npeACTaBJleHIIIH 
AaHHblX B KOMnblOTepax pa3Jll/14HOi4 apXIIITeKTYPbl (4aCTO OTill/14aeTCH 
npeAcras11eH111e 4111cna c n11asa10LL1ei4 T04KOM, 111cnoJ1b3yercH Apyroi4 nopHAOK 
pa3Mel..LleHIIIH 6ai4TOB B MaWI/IHHOM CJlOBe Ill T.A,), nnoxo, KOrAa peweHllle 
npo6neMbl pa3HblX npeACTaBJleHIIIM AaHHblX B03JlaraeTCH Ha nOilb30Barenei4. 
noaTOMY BTOpOM IIIAeeiii RPC (MHOrne C4111TalOT, 4TO 3TO OCHOBHaH IIIAeH) 
HBJlHeTCH aBTOMaTlll4eCKOe o6ecne4eHl/le npeo6pa3oBaHI/IH cpopMaTOB AaHHblX 
nplll B3al/lMOAeMCTBIIIIII npo4eccos, BblnOJlHHIOI..LIIIIXCH Ha pa3HOPOAHblX 
KOMnblOTepax. 

BnepsbIe naKeT RPC 6bm pea111113osaH KOMnaH111eiii «Sun Microsystems» 
s 1984 roAY s paMKax ee npoAyKTa NFS (Network File System - ceresaH 
cpaMilOBaH CIIICTeMa) [12]. naKeT 6b1Jl TI..LlaTeilbHO cne4111cp1114111posaH C TeM, 
4T06bl nOilb30BaTeJlbCKIIIM IIIHTepcpei4c Ill ero cpyHKL.1111111 He 6b1Jllll 3aBI/ICIIIMblMIII OT 
np111MeHHeMoro rpaHcnoprnoro MexaHl/l3Ma. Cne1..1111aJ1bHble CIIICTeMHble Bbl30Bbl 
AilH pea111113a4m1 RPC He noAAep>K111saiorcH. 

YdaneHHbte e&13oe&1 npoqedyp Ha 6a3e OSF DCE 

8 rexH011or111YecK111x peweH111Hx rperbeiii Karerop111111 npeAnonaraercH 
111cnOilb30BaHllle reXHOilOrlllM, 6a3111PYIOI..LIVIXCH Ha cpeACTBaX eAVIH006pa3HOM 
VIHTerpa4111111 KOMnOHeHTOB ~1 V1Me10LL1VIX npe111My1..L.1eCTBa B cpasHeHVIIII C 
peweHVIHMVI npeAblAYI..LleM KareropVIVI. K AaHH0C'I KareroplllVI OTHOCflTCH 
rexH011or111111 Ha 6a3e MexaH~13Ma Bbl30Ba YAaneHHblX npo1..1eAYP (RPC), raK111e, 
KaK OSF DCE. KaK Vl3BecrHo, OSF DCE onpeAenHeT ceps111cbI 6e3onacHOCTIII, 
IIIMeHOBaHIIIH VI APYn1e Ba)l{Hble MexaHVl3Mbl, He06XOAVIMbI8 AJlH VIHTerpa4V1111 
c111creM s pacnpeAeneHHoiii cpeAe. C APYroi4 cropoHbl, C03AaH111e 06beKTHO
opV1eHrnposaHHOiii CVICTeMbl Ha 6a3e DCE He MO>KeT 6b1Tb onrnMaJlbHblM 
peweHVleM B c1my He nOilHOM 06b8KTHOM opV1eHT111p0BaHHOCTIII nocneAHeM. 
XapaKTepHblM HeAOCTaTKOM OSF DCE C4VITaercH cno)KH0CTb C03AaH111s:1 
o6beKTOB KaK H83aBVICl1MblX K0MnoHeHTOB pacnpeAeileHHOM CVICTeMbl 1/1 

op111eHrnposaHHOCTb Ha npo1..1eAYPHbliii CTI/IJlb nporpaMMVlp0BaHVIH. noaTOMY 
IIIMeeTCH TeHAeHI..IVIH paccMaTplllBaTb DCE KaK TeXHOil0rllHO, KOTOpaH ycrapena 
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B cpasHeHI/IVI C HOBblMl/1 06beKTHO-op111eHrnposaHHblMIII TeXHOJlOrl/lHMIII 
nocrpoeHIIIH pacnpeAeneHHblX c111creM, TaKIIIMIII, KaK rexHonornH CORSA VI 

DCOM (no Mepe npVIHHTVIH CTaHAapra). v1cnonb30BaH111e AaHHoiii rexH011orn111 
MO>K8T npVIBecrn K MOpailbHOMY Vl3HOCY CIIICTeMbl. 

PacnpeaeneHHble o6'beKmbl (CORBA, DCOM) 

8 4erseproi4 KareropVIVI npVI nocrpoeHVIVI IIIHcpopMa41110HHblX CVICTeM 
IIICnOilb3YIOTCH, B OCHOBHOM, ABe TeXH0JlOrl/1111 pacnpeAeJleHHblX o6beKTHblX 
nporpaMMHblX CVICTeM - CORSA VI DCOM [11, 12]. TeHAeHL.1111111 B pa3BIIITIIIVI 
nporpaMMH0ro o6ecne4eHVIH 38M, npeACTaBJ1H10LL1111e co6oi4 napaAV1rMbI: 
06beKTHO-op111eHT111pOBaHHbliii cnoco6 pa3pa60TKVI [20] Ill pacnpeAeneHHble 
Bbl4VICJ1eHIIIH, nOCilY>KVIIlVI OCHOBOiii C03AaHHOro B anpene 1989 roAa 
KOHcop4111yMa «Object Management Group», 411eHaMV1 Koroporo cei44ac 
HBJlHIOTCH 555 BeAYI..LIIIIX KOMnblOTepHblX KOMnaHIIIM, TaKVIX, KaK «Sun», DEC, 
IBM, HP, «Motorola» 111 T.A. 3aAa4ei4 KOHcop1..1V1yMa cras111rcH pa3pa6orKa 
cne4V1cp111Ka1..1111i4 Ill CTaHAapTOB, no3B0Jls:IIOI..LIVIX CTpOVITb pacnpeAeneHHble 
o6beKTHble CVICTeMbl s rereporeHHblX cpeAaX. noHBJleHl/le TaKOro CTaHAapra 
AOil>KHO o6ner41/1Tb npo1..1ecc BHeApeHI/IH pacnpeAeneHHblX 06beKTHblX 
TeXHOJlOrl/lM B pa3pa60TKY np11111o>KeHV1M Bbl4111CJlVITeJ1bHblX CIIICTeM. 
Heo6xoA111MaH cne4V1cpV1Ka4111H 6bma pa3pa6oraHa OMG III no11y411111a Ha3BaH111e 
«Object Management Architecture» (OMA). OMA COCTOIIIT 1113 4eTbIpex 
OCHOBHblX KOMnOHeHTOB, npeACTaBJlHIOI..LIVIX co6oi4 cne4V1cp111Ka4111V1 pa3J11/14HblX 
yposHeiii noAAep>KKIII np11111o>KeH111iii: 

• apx111reKTYpa 6poKepa 3anpocos o6beKTOB (CORSA - Common 
Object Request Broker Architecture) ycraHas11111saer 6a3osb1e 
MexaHVl3Mbl B3al/lMOAei4CTBIIIH o6beKTOB B rereporeHHOiii cern; 
• cepBIIICbl 06beKTOB (Object Services) HBilHIOTCH OCHOBHblMl/1 
CIIICTeMHblMl/1 cny>K6aMIII, 111cnOJ1b3yeMblMIII pa3pa60T41/1KaMIII AilH 
C03AaHI/IH np11111o>KeH111i4; 
• YHIIIBepcanbHble cpeACTBa (Common Facilities) op111eHTIIIPOBaHbl Ha 
noAAeP>KKY nOilb30BaTeJlbCKIIIX nplllilO>KeHIIIM, TaKIIIX, KaK 3IleKTpOHHaH 
no4Ta, cpeACTBa ne4arn III T.A.; 
• o6beKTbl np11111o>KeH111M (Application Objects) npeAHa3Ha4eHbl AilH 
peweHI/IH KOHKpeTHblX np111KI1aAHblX 3aAa4. 
Cne4111cp111Ka4111H CORSA ne>KIIIT s ocHose nio6oro KOMnoHeHra, 

pa3pa6oraHHoro OMG. CORSA onpeAenHeT MexaHlll3M, 06ecne4111sa10LL111JM 
B3alllMOAeiiicTBl/le nplllilO>KeHI/IM B pacnpeAeneHHOM cpeAe. 

r11aBHb1e KoMnoHeHTbI craHAapra CORSA: 

• o6beKTHbli4 6poKep 3anpocos (Object Request Broker); 
• H3blK onpeAeneHIIIH 111Hrepcpe~cos (Interface Definition Language); 
• o6beKTHbl~ aAanrep (Object adapter); 
• peno3111rop111~ IIIHTepcpe~cos (Interface Repository). 
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KoH1..1enrya11bHO CORBA OTHOCl-1TCfl K ypoBHRM np1,111o>KeH1AH 1,1 

npeACTaBJ1eH111H ceM111yposHeBoH MOAe111,1 OSI [12]. OHa 06ecne•11,1BaeT 

B03MO>KHOCTb nocTpoeHIAR pacnpeAeneHHblX CIACTeM IA np1,111o>KeHIAH Ha CaMOM 

BblCOKOM ypoBHe a6cTp8Kl.llAIA B paMKax CTaHA8PTa OSI. C ee nOMO~blO 

B03MO>KHO 1,130111!1pOB8Tb KJ11AeHTCK1Ae nporpaMMbl OT HIA3KOypOBHeBblX, 

rernporeHHblX xapaKTeplACTIAK IAH(pOpM81..11!10HHblX CIACTeM. XapaKTepHble 

oco6eHHocrn pa3pa6oTKIA no rnxH011orn1,1 CORBA 3aKJlto4atoTCR B 

CJleAyto~eM: 

• R3blK on111caH111R IAHTepcpeHcoB OMG IDL no3BOJ1ReT onpeAeJ11ATb 

IAHTepcpeHC, He38BIACIAMblH OT R3bIKa nporpaMM1ApOB8HIAR, 

1,1cno11b3yeMoro AflR pea111,13a41,11,1; 

• BblCOKIAH ypoBeHb a6cTpaK41111,1 CORBA B ceM111ypoBHeBOH MOAe111,1 

OSI n03BOJ1ReT nporpaMMIACTY He pa6oTaTb C HIA3KOYPOBHeBblMl,1 

npOTOKOJ18MIA; 

• nporpaMMIACTY He Tpe6yeTCR IAH(pOpM8l.llAR O peaflbHOM MeCTe 

pacno11o>KeH111R cepBepa ~1 cnoco6e ero aKT111Ba41,11,1_ 

KOHKYPIAPYIO~eH c CORBA pacnpeAeJleHHOH o6beKTHOH TeXHOJlOflAeH 

RBJlReTCR DCOM (Component Object Model), pa3pa60TaHHaR KOpnopa1..1111eH 

«Microsoft». CpaBHeH111e arnx ABYX apx111rnKryp np111BeAeHo B [11]. 

TexHonoeuu «framework» 

TexH011orn4ecK111e peweHIAR 3TOH KaTerop1,11,1 npeAnonaratoT pa3pa60TKY 
«frameworks» KaK OCHOBbl nporpaMMHOH apXIATeKrypbl AflR 1,1cnOJ1b30B8Hl,1R B 

HeCKOJlbKIAX npoeKTax. KaK npaB111110, «framework» Bonno~aeT T~aTeJlbHO 

npOAYM8HHble np1AHL11Anbl nocTpOeHIAR nporpaMMHOH apXIATeKrypbl IA AOBOJlbHO 

4acTo C03AaeTcR c noMo~bto cpeACTB, onpeAeneHHblX B cTaHAaprn CORBA. 

Pa3pa6oTKa «frameworks» - HanpaB11eH111e MHoroo6e~ato~ee 1,1 6ypHo 

pa3BIABato~eecR B nocneAHee BpeMR 

CmaHiJapmHble apxumeKmypbl 

K weCTOH KaTerop1,11,1 OTHOCRTCR BblCOKOK84eCTBeHHble TeXHOJlOfl,11,1, 

nporpaMMHble apXIATeKrypbl IA cepBIACbl, KOTOpble paCC41!1TaHbl Ha nOBTOpHoe 

1,1cnOJ1b30B8HIAe BO MHO>KeCTBe pa3Jll!14HblX npoeKTOB. KaK npaBl/1110, TaKIAe 

peweHIAfl on1,1patoTCR Ha cTaHA8PT CORBA, 4TO B KOHe4HOM 111Tore no3BOI1ReT 

opraHIA381..11AflM npaKT1114eCKIA CBecrn Ha HeT plACK ycrnpeBaHIAR CIACTeM. Ba>KHO 

OTMeTIATb, 4TO He Ka>K,QaR opraHl!138l.llAR cnoco6Ha C03A8Tb TeXHOJlOflAIO 

M1Ap0Boro KJ1acca. OpraH1113a41,11,1, pa3pa6aTb1Bato~111e peweHIAR wecTOH 

KaTerop1,11,1, - BCeMIAPHO 1!13BeCTHble (plApMbl, RBilfllO~IAeCR C03A8TeJlRMl,1 

CTaHA8PTOB B381!1MOAeHCTBl1R CIACTeM B _CBOeH OTpac111,1. 

32 

5.4.3. Memoobt onuca11UR cemeBblX yCJ1yz u 11pomo«oJ10B 

OCHOBOH IAH(pOpMal.11'10HHOro B381AMOAeHCTBl'1fl pacnpeAeJleHHblX 

Bbl41'1CJ11'1TeJlbHblX Cl-1CTeM, BO MHOrOM onpeAeJlRIO~eH KoppeKTHOCTb, 

HaAe>KHOCTb l-1 acpcpeKTl'1BHOCTb 1'1X <PYHKL.11'10Hl-1p0B8Hl-1R, flBilRIOTCR npOTOKOJlbl, 

pa3pa60TKe KOTOpblX YAenReTCR 60JlbWOe BHl'1M8Hl-1e [1 O]. noaTOMY npe>K,Qe 

BCero BCTaeT BOnpoc O Bbl6ope cpopMbl on11caHl'1R npOTOKOJlOB ~ cepB11COB. 

nepBble on1,1caHl'1R npOTOKOJlOB HOCl-1111'1 CJlOBeCHblVI xapaKTep. Ka>K,Qoe 

l-13 TaKl'1X on1,1caHl'1Vl BBOAIAT CBOl-1 TepMl-1HOJ10fl!14eCKIAe nOHRTIAR, KOTOpble l-1 

11cnOJ1b3YIOTCR B A8JlbHeviweM. OAH8KO Y>Ke B nepBble rOAbl C03A8Hl-1fl cernvi 

38M 661118 npl-13HaHa HeYAOBJleTBOpl-1TeilbHOCTb CilOBeCHOVI cpopMbl, 4TO 

nopOAl-1110 MHO>KeCTBO pa3Jll-14Hb1X, Hl-1K8K He CBfl38HHblX APYr C APYrOM 
cpopMaJlbHblX l-1 nonycpopMaJlbHblX MeTOAOB [1 O]. L'1 XOTR orpOMHOe 41'1CI10 

6blCTpO B03Hl-1K8IO~l-1X cnoco60B, C03A8BaeMblX Aflfl on11caH1Afl npOT0KOJlOB, 

38Aep>Kano nOflBJleHIAe eA1'1HblX cpeACTB, OHIA, 6e3yc110BHO, Cblrpa1111 

no110>1<11TeJ1bHYIO pOllb B IACCJleAOB8Hl-11'1 1,1 nOJ1Y4eHl'11'1 3H841'1TeJlbHOfO onblTa B 

A8HHOVJ 0611acrn. 

B HaCTOfl~ee BpeMfl Ha116011ee WIApOKO 1,1cnOJ1b3YIOTCfl Tpl-1 OCHOBHblX 

nOAXOAa K cpopMaJlbHOMY on11caHl'1IO YK838HHblX cne1..111cp11Ka411vi: pacw111peHH8fl 
aBTOM8TH8fl MOAeJlb, pacw11peHHble cern neTpl-1, pacw11peHHble MOAeJll-1 

COCTOflHl'1Vl. noAp06HblVI aHaJll-13 MeTOAOB A8H B [9, 17, 18]. 

6. npa1m,1<1ecKMe np111Mepbt nocTpoeHHJ1 aBTOMan13111poeaHHblX 

MHcpopMa1..11110HHblX CMCTeM 

6.1. ABTOMaTI1311pOBaHHan 11u4>opMal.{IIOHHan CIICTCMa Y'ICTa II !COHTpOJill 

smepHLIX MaTep11aJI0B (HM) B OIUIII 

ABTOM8TIA31'1pOB8HH8fl 1'1H(pOpM8Lll-10HH8fl Cl-1CTeMa Y4eTa ~1 KOHTpOllfl 

r!M, nony41'1BWafl Ha11MeH0BaH11e MTIS (Materials Tracking Information 

System), npeAH83Ha4eHa AJlfl aBTOM8TIA31'1pOBaHHOro BeAeHl'1fl Y4eTa r!M, 

IACnOJlb3yeMblX B OL'lr!L'l, c11e>1<eHl'1fl 38 1'1X nepeMe~eHl'1flMl-1, 1'13MeHeHl'1SlM~1 l-1X 

1'1HBeHTapHblX KOJ11'14eCTB, nOAfOTOBKl-1 Tpe6yeMOVI Y4eTHOVI AOKYMeHTa411111, a 

TaK>Ke AJlfl 1'1H(pOpMa4110HHOVI nOAAep>KKl-1 Meponpl-1flTIAVI, npOBOA1'1MblX B 

L'lHcrnryTe no 6e3onacHocrn xpaHeHl'1fl 11 11cno11b30BaHl'1fl r!M [21 ]. 
C11cTeMa MTIS BeAeT Y4eT MaTep11a11os s B1'1Ae WTY4HbIx y4eTHblX 

eAl-1Hl-11..1, KOTOpble onpeAeneHbl AflJ1 Cl-1CTeMbl, KaK ycnOBHafl eA1'1Hl-11..18 

l-1H<pOpMa41111. ,Qnfl on11caHl'1fl Y4eTHOVI eA1'1Hl-11..1bl 11cnOJ1b3yeTCfl 6onee 40 
napaMeTpos. 3m napaMeTpbl pa361'1Tbl Ha ABe rpynnbl - napaMeTpbl om11caHl'1fl 

Y4eTHOV1 eAl'1H1'1Llbl 11 napaMeTpbl on11caH11fl MaTep11anos Y4eTHovi eALIIHl-11..161. K 
napaMeTpaM Y4eTH0VI eA1'1Hl-11..1bl OTHOCflTCfl: 

cp113114ecKaH cpopMa; 
Xl-1Ml-1'•1eCKafl cpopMa; 
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nm ynaKOSKl-1; 
Mecrnnono}KeH1-1e 
1-1,Qp. 
napaMeTpaM1-1 on1,1caH1-1R Marnp1,1anos yYeTHoi:., e,1:11-1H1-14b1 RsnRtOTCR 

cne,1:1yt01.111-1e xapaKTep1-1crnK1-1: 
rnn Marnp1-1ana (Ha1-1MeHosaH1-1e Marnp1-1ana); 
n1-1raTYpHb1i:., sec; 
41-1CTbli:., sec; 
e,1:11-1H1-14a l-13MepeHl-1R seca; 
npo4eHTHoe co,1:1ep}KaH1-1e 1,130Tona; 
8KTl-1SHOCTb; 
6a31-1C l-13MepeH1-1R; 
1,1 ,Qp. 
,QnR Ka>K,Qoro napaMeTpa cocrnsneHbl Knacc1-1cp1-1KaTOpb1, 

onpe,1:1enRt01..L1"1X nepe4eHb S03MO}!{HblX 3Ha4eH1,1i:.,_ Hanp1-1Mep, ,QnR Xl-1Ml-14eCKOi:., 
cpopMbl Knacc1-1cp1-1KaTop SKnt04aeT ,1:10 20 no31,141,1i:.,_ 

nonb3osaTenRM MTIS npe,1:1ocrnsnReTcR y,1:106Hb1i:., 1-1HcTpyMeHrnp1,1i:., 
.QnR nocTpoeHl-1R 3anpocos K 6a3e ,QaHHblX. B c1-1crnMe pa3pa6ornH KaK 
rnnosoi:., Ha6op 3anpocos, 1,1cnonb3yeMblX nonb3osarnnRMl-1 s nosce,QHeSHOH 
pa6orn, TaK 1,1 ,1:1ononH1-1TenbHO sKnt04eH pe,1:1aKTop 3anpocos, no3sonRt01..L11-1H 
CTPOl-1Tb HOSble 3anpOCbl. Pe3ynbTaTbl 3anpocos Sbl,Q8IOTCR s Sl-1,Qe Ta6n1,14, 
OTYeTOS, cnl-1CKOS. 

B MTIS pean1,13osaHa MO,Qenb apx~1TeKrypb1 "Kn1-1eHT-cepsep". 
L-1cnonb3yeTCR MO,Qenb cepsepa 6a3bl ,Q8HHblX ,QnR 6onbWl,1HCTBa 38,1:184 
C1,1CTeMbl 1,1 MO,Qenb ,QOCTYna K y,1:1aneHHblM ,QaHHblM ,QnR 38,1:184 
pe,1:1aKT1-1posaH1-1R 3anpocos (cM. 3.2.). ,QnR Han1-1caH1-1R xpaHl-1MblX npo4e,1:1yp 
Mo,1:1en1,1 cepsepa 6a3bl ,QaHHblX 1,1cnonb3osan1-1cb cpe,QcTsa npo4e,1:1ypHoro 
pacw1-1peH1-1R R3b1Ka 3anpocos SQL CY5,Q Microsoft SQL Server - transact
SQL. 

B COCTaS noKanbHOH cern Cl-1CTeMbl SXO,QRT ,QSa cepsepa (OCHOSHOH 1,1 
pe3epsHblH) 1,1 PRA pa6041,1X CTaH41-1H, s 38B1,1C1,1MOCTl-1 OT Kon1,14ecrna 
nonb3osarnneH. B MTIS 1,1cnonb3yeTCR onepa4t110HHaR c1,1crnMa Windows NT 
(Windows NT Server 4.0 1,1 Windows NT Workstation 4.0) 1,1 CY5A Ha 6a3e 
Microsoft SQL Server 6.5. 3m nporpaMMHble npo,QyKTbl npown1,1 anecrn41-1t0 
Ha rocy,1:1apcrneHHOM yposHe. 

6.2. «l>e~epam.uan CIICTCMa yqeTa II KOIITp0JIH .SIM 

ct>e,QepanbHaR VIHcpOpMa41,10HHaR C1,1CTeMa y4eTa 1,1 KOHTpOnR R,QepHblX 
Marnp1,1anos POCC1,1HCKOH ct>e,1:1epa4t111,1 - 3TO 4eHTpan1,13osaHH8R Cl,1CTeMa 
c6opa, xpaHeHl-1R 1,1 pacnpe,QeneHVIR ,QaHHblX no y4eTY 1,1 KOHTpontO R,QepHblX 
Marnp1,1anos, nocTpOeHH8R C 1,1cnonb30S8Hl-1eM cospeMeHHblX KOMnbtOTePHblX 
TeXHOnOrl-1H [22-24]. KoMnOHeHTaMl,1, COCTaSnRIOI.J.ll,1Ml,1 cpe,QepanbHYIO 
l-1HcpOpMa41,10HHyt0 Cl-1CTeMy, RSnRIOTCR: ct>e,1:1epanbHbli:., l,1H(pOpMa41-10HHblH 
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4eHTp (ct>L-11.\), R,QepHble YCTaHOSKl-1, MVIHVICTepcrna 1,1 se,QOMCTsa PoCCl,11,1. 
L-1HcpOpM84VIIO s ct>L-11.\ npe,QOCTaSnRIOT R,QepHble ycTaHOSKl,1. noTpe61,1rnnRMl,1 
"1H(pOpMa41,11,1 RSnRIOTCR Ml-1Hl-1CTepcTBa 1,1 Se,Q0MCTSa Pocc1,11,1, R,QepHble 
ycrnH0SKl-1, nocrnsnRt01..L1t11e 1-1HcpopMa41-1t0, a TaK}Ke cne41,1an1-1CTb1-aHan1-1rnK1,1 
l-1Hcp0pMa41,10HHOro 4eHTpa. CTPYKTYP8 ct>e,1:1epanbHOH l,1H(pOpMa41-10HHi:., 
c1-1cTeMb1 np1,1se,1:1eHa Ha p1-1c.9. 

11HCIJOpMaLl110HHWe 
CHCTeMl,I 

Ml1HHCTeDCTB, BeAOMCTB 

B ~ ~ B 

11HCIJOpMaLIHOHHl,l8 Cl1CT8Ml,I 
llA8PHWX 06'1o81CTOB 

Pi,,c.9. KoMnoHeHTbl ct>e,1:1epanbHOi:., l-1H(pOpMa41,10HHOi:., Cl-1CTeMbl 

Pa3pa60TKa npoeKTa 1,1 C03,Q8Hl-1e ct>e,1:1epanbHOi:., l-1HcpOpMa41,10HHOi:., 
CVICTeMbl (ct>L-1C) y4eTa 1,1 K0HTponR R,QepHblX MaTep1,1anos Pocc1,11,1 
npe,Q0CTas1,1n1,1 w1,1poK1,1e S03M0}KHOCTl-1 ,QnR np1,106peTeH"1R npaKTl-14eCK0ro 
onblTa, Heo6XO,Q1,1MOro ,QnR cpopM1-1posaHl-1R TeXH0n0rnH nocTp0eHl-1R KpynHblX 
l-1HcpopMa41-10HHblX Cl-1CTeM. 8 paMKax 3TOro npoeKTa OL-1r!L-1 SXO,Ql-1n s COCTaS 
n1,1noTHblX R,QepHblX o6beKTOS, yY8CTSYIOI.J.ll,1X s pa3pa60TKe Tpe6osaHl-1H K 
Cl-1CTeMe 1,1 pean1,13a41,11,1 O,QH0H 1,13 S8}!{HblX 38,1:184 - 38,1:1841,1 S381-1M0,Qei:.,cTSl,1R 
ct>e,QepanbHOro "1HcpOpMa41,10HHOro 4eHTpa (ct>L-11.\) 1,1 R,QepHblX ycTaHOSOK. 
TexHonornR nocTpOeHVIR KpynHblX l-1HcpopMa41,10HHblX Cl-1CTeM, 06be,Ql-1HRIOI..Lll-1X 
6onbWOe 41,1cno noKanbHblX K0MnbtOTepHblX C1,1CTeM, "1MeeT CSOl-1 oco6eHHOCTl-1, 
KOT0pble S8}KH0 Y41-1TblS8Tb ,QnR ycneWH0ro np0,QSl,1}!{8Hl,1R npoeKTa: 

• ,Qnl-1TenbHblH }!{1,13HeHHbli:., 41-1Kn pa3pa60TK11; 
• pa3H006pa31,1e 1,1cnonb3yeMoro annapaTHoro 1,1 nporpaMMHoro 
o6ecne4eH1-1si; 
• M8CWTa6HOCTb 1,1 cnO}KHOCTb pewaeMblX 3a,Qa4; 
• rnpp1-1Top1,1anbHaR pacnpe,1:1eneHH0CTb, 4TO oco6eHHO xapaKTepHo 
.QnR Pocc1,11,1 1,1 AP-
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OAHOi1 H3 yc!l0BHblX eAHHHLI HHq:>OpMal..lHH 6aHKa AaHHblX CHCTeMbl 

onpeAe!leHa y'-leTHaR eAHHHl..la. Ha6op napaMeTp0B, onHCblBalO~HX y'-leTHYIO 

eAHHHLIY 6aHKa AaHHblX ct>IIIL!, RB!lReTCR n0AMH0)l(eCTB0M H3 onHcaHHR 

Y'-leTHOiil eAHHHl..lbl, HCn0!lb3yeMoro B aBTOMarn3HposaHHOi1 CHCTeMe y'-leTa H 

K0HTponR HM OIIIHIII MTIS. KnaccHq:>HKaTOpbl napaMeTpos onHcaHHR Y'-leTHoiil 

eAHHHl..lbl eAHHbl A!lR ct>IIIL! H A!lR HHq:>0pMal..lH0HHblX CHCTeM RAePHblX 

o6beKToB, s TOM '-!Hcne H A!lR MTIS. 

8 AaHH0M npoeKTe 6bl!lH peweHbl TaKHe B0np0Cbl, KaK onpeAe!leHHe 

HHTepcpeiilca Me)l(Ay YCTaH0BKaMH H ct>eAepa!lbHblM HHq:>0pMal..lHOHHblM 

1..1eHTp0M, opraHH3al..lHR B3aHM0Aei1CTBHR Me)l(Ay HHMH, q:>0pMaTbl 06MeHHblX 

cpaii!!l0B, Bbl60p H pa3pa6oTKa nporpaMMHblX H TeXHH'-leCKHX cpeACTB 

n0ACHCTeM, HCn0!lb3yeMblX A!lR noAr0TOBKH H npeACTaB!leHHR OT'-leTOB B ct>IIIC. 
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Jlo6p»HCKIIH B.M., CaMofuioB B.H., qeKep A.B. 
Ilp1IHUIIIThl cpyttKUIIOHIIpOBaHHH II Texnonormi: C03,llaHHH 
aBTOMaTII31IpOBaHHOH HH<pOpMaUIIOHHOH CIICTeMbl 
~ MO,lleJIIIpOBaHHH CJIO)l(HhlX npoueccOB 

Pl0-2000-187 

PaccMOTpeHhl CTpyicrypa II cpyttKUHII aBTOMaTH31IpOBaHHOH IIH<pOpMaUIIOH
HOH CIICTeMhl, 06ecne'11IBa10IUeU, C O,llHOU CTOpOHhl, BhIITOJIHeHIIe 3a,lla'I, Bhl,llBIIra
eMhIX npoue;zypaMII «II3Mepenne», «ouettKa», «np1IH.SIT1Ie pemenn»», a c .upyrou 
- HBJIHIOIUeHCR HCTO'IHHKOM HH<pOpMaUHH n:mi: cpopMHpOBaHHR MO,lleneu npouec
COB pa3JIH'IHOI'O ypOBffj{. ABTOMaTH3HpOBaHHaH HH<pOpMaUHOHHaH CHCTeMa cpymc
UHOHIIpyeT Ha nncpopMaUIIOHHOU 6a3e, ITOCTpOeIIHOH no npHHUIIITaM KJiaccH<plI
KaUHH nncpopMaUIIH. Bse.ueno ITOffj{THe YCJIOBHOH e,llHHHUhl uncpopMaUIIII. Knac
CII<pIIKaUIIR IIH<pOpMaUHH npe,llITOJiaraeT 0,llH03Ha'IHOe onpe.uenen1Ie Ka:lK,llOl'O 
ofrheKTa. Onpe.uenena TeXHOJIOI'HH cpyttKUHOHIIpOBaHHH aBTOMaTH3IIpOBaHHOH CII
cTeMhl. Ilpose.uen ananH3 COBpeMeHHhlX MeTO,llOB II cpe,llCTB ITOCTpoemrn aBTOMa
TI13HpOBaHHOH IIH<pOpMaUIIOHHOH CHCTeMhl. 

Pa6orn BhIITOJIHeHa s Jia6oparnpH1I HH<pOpMaUHOHHhIX Texnonornu II s Ha
yqnoM uenTpe npIIKJia,llHhIX IIccne.uosanuu 01'UIH. 

npenpHIIT 06"Le)lHlleJIIIO[O HIICTH'lyra imepllblX HCCJie)lOBam1ii. L{y611a, 2000 

IlepeBOJl aBTOpOB 

Dobrianski V.M., Samoilov V.N., Tchecker A.V. Pl0-2000-187 
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Information System of Complex Processes Simulation 

In this paper structure and functions of the automated information system pro
viding, on the one hand, carrying out the problems in procedures «measurement», 
«evaluation», «making a decision». and on the other hand, being a source of infor
mation for creation of model processes of the different level, are considered. 
The automated information system operates on an information base built by prin
ciples of classification of the information. The concept of conventional unit 
of the information is proposed. The classification of the information gives unique 
definition of each object. The technology of operation of the automated system is 
defined. The analysis of modern methods and construction tools of the automated 
information system is conducted. 
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