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1. BBeAeHHe 

B nacneAH"e raAb' w"paKae pacnpacTpaHeH"" nany""n" 

"CCJ18AaBaH"R B a6nacm Ca3A8H"R "HcjlOpMalj"OHHbiX T8XHaJ10r"" (V1T) 

pa3n"""ara ""Aa. Ma>KHa c ysepeHHacTbiO yTsep>KAaTb, YTa am HanpasneH"e 

CTaHaB-TCR "HAYCTp"e~ caepeMeHHarO ypOBHR, onpeA8J1RIOw8~ HayYHa-

rexH~~ecK~H nporpecc 

B3a~MOA8~CTB~R BC8X 

B peweH~LII np06Jl€Mbl KOMMYHVIK2H1BHOCTV1 

era caCTaBJ1RIOw"X. 0AH8Ka. HapRAY CO 

3H2Y\t1T8IlbHb!MV1 AOCTVI>K8Hlt1s:tMV1 s :no~ o6nacTV~, npaKTVIYeCKVI see V1T 

co,n,ep>t<aT O.QHO o6~ee npon1sopeY111e. ynbrpa nporpecn1BHble MeTO,D,bl VI 

T8XHVIY8CK\118 cpe,D,CTB3 npVIM8H7110TCfl KaK naCCltlBHb:e T8XHO.nOfllllt1 ,D,Ils:l 

pean"3aW"" JapaHee ccjlopMyn"posaHHbiX wene" " 3aAa". TeM caMbiM V1T 

TOI1bKO noBbiW310T 3Q:lQ:leKTliiBHOCTb peW8HI.-1fl 32A8Y lt1 npaKTW-18CKVI He BJlLI\5HOT 

Ha ypOB8Hb 8Jl0}f(8HHOCTVI 8 3HI T8XHOilOfVIIo1 nOT8Hl...IV12JlbHbiX B03M0}1{HQCT8~ 

,D,IlTI noCT3HOBKLo1 KOMnneKCHbiX L..18Jl8C1 Lll peW8HIIIfl 3a,D,a4 3BOJl104VIVI 06b8KTOB B 

CTpaTer"Y8CKaM nnaHe [1 - 4]. 

npoMbiM nOAT88p>KAeH"8M TaKara nonmKeH"R RBJ1R8TCR "P838bi"8"Ha 

H"3KaR 3cjlcjleKmBHaCTb np"MeHeH"R CP8ACTB BbiY"CJ1"T8J1bHO" T8XH"K" (BT) 

BO MHOfVIX OTp8CilfiX npOMbiWI18HHOCTV1 .. 3ra 3Q:IQJ8KTlt1BHOCTb He H8XOA~TCrl B 

npoMa~ Jae"c"MacT" OT MOA8PH"3aW"~ np"MeHReMbiX cpeACTB BT. 

OrpoMHble napK~ BblY~cr.~TeJlbHbiX MaW~H, C03A8HHble BbiYV1Cilii1T8nbHble 

CliiCTeMbl VI cen1, B OCHOBHOM, peanV13YIOT peW8HVI8 pyn1HHbiX V1 

ccjlapMyn"posaHHbiX "H>KeHepHbiX JaAaY ~ coeepweHHa 6ecnoMOwHbl s 

np"MeHeH~~ K MHarocjlyHK4"0HanbHbiM A"HaM~YecK"M HeynopRAaYeHHbiM 

C"TY8W~RM. ,[\.nR T8K"X npaweccOB np~ap"TeTHa.,, KaK "388CTHO, RBJ1R8TCR He 

TOJlbKO TeXHOJlOrVlH p8W8HV15=1, HO VI nocTaHOBKa 33A8Y. TaK H8AOCTaTOYHO 

"eTKa ccjlopMyl1"pOB8HHbl8 48J1" np~BaART K H8BOCTpe60B8HHOCT" 

3Ha""TenbHbiX pecypcoe BT a AaCT">KeH"~ KaHeYHoro pe3yl1bTaTa. 
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KaK nOK83blB88T OnbiT BH8AP8HitHl ~ pa3B~H1s::! V1T (5]. Hal.16onee OCTpOYi 

npo6neMOC1 OCT38TC.R 30npoc ~ K3K OnpeA8Il~Tb ee 3¢¢eKT~BHOCTb? 8 OP,HlllX 

cnyYaRX 3cjXpenV!8HOCTb onp8/18I'Rt0T Y8p83 3<jl<jleni18HOCTb pa60Tb' V 

npt.1MeHeH~s:l cpe.a,crs BT (6biCTpo)4eC1crs~e. o6b8Mbl nepepa6aTblsaeMo~ 

IIIH¢0pM8[4L-1lA Ill T.):l.), B ,o_pyri.1X - Y8p83 onepan1BHOCTb nepeAaYIII A8HHblX B 

IIIH¢0pM3LI,IIIOHHbiX BbiYI.1CJl~T8JlbHblX C8Ts:IX VI T.A. ,QeVICTBIIIT8IlbHO, 3TV1 

COCT38Ils:!IO~Ir18 3cf:>¢eKTIIIBHOCTlll peaJlbHbl Ill li!X MQ}I{HO npOCYIIITbi88Tb. 0AH3KO 

3TIII paCY8Tbl MO}I{HO OCy~eCTBJls:!Tb TOilbKO AHfl T8X CI1Y"''888, KOrAa fiCHbl 

KOMnJl8KCHbl8 

xapaKT8p1.1CTIIIK~ 

xapakT8pViCTV1KIII 

Cp88HLIIB88MbiX 

06b8KTOB. 

3H8IlOfOB. 

rpaHIIItJ.bl B03MY~8HVI~, 

KaK >Ke onpe11en11Tb 

3¢cpeKT1.1BHOCTb V1T, 8CJ1~: He BC6fA8 TOYHO 1.13B8CTHbl rpaH~U,bl 06beKTa, TO 

ecTb Kar11a o6ben He 8 nonHoli Mepe cTpynypV!posaH [1, 2. 6], 11n" np11 

peweHL-11.1 raKI<1X CJlO)I(HbiX sonpocos KaK ycraHoeneHvte rpaHV!LI 1.1 Kp111rep111es 

L\8HTpallVI3alji1VI 11 /18UeHTpanl138ljVIVI 8 ynp88118HWVI npw npV!H~TVIVI peW8HI1H, 

111Jllt1 B OU,8HK8X nplt1M8HVIMOCH1 napaMeTpOB ~3 pa3JlLttYHblX o6nacreVJ 3H8Hit1fl 

1111" peweHI1R sonpoco8 VIHTerpau"" 11 1111¢¢epeHL\VIal\w"? 0T8eT MO>KHO 

IIICK8Tb 8 TOM, YTO fn8BH8H ¢YHK~L1fl V1T- KOMMYHIIIK3TI.1BHOCTb - AO CIIIX nap 

He accOl.\1111pyeTc~ c a<jlcj:JeKTI18HOCTbtO VIT. B TO >Ke speMR KaK nOHRT"e 

«KOMMYHVIK8T~BHOCTb>), no cyn1, 1.1 8CTb 8.QIIIHCTB8HH8fl ¢YHKU,~s:l, CBH38HH3fl 

C AOCH1}1{8HLtt8M ll,8Jl8~, ycraHOBI18H~fl rpaH~ll, KpiiiTepvteB, npvtM8H8HVIfl 1t1 

COB8pWeHCTBOB3H\11fl Lt1T. 

B pa6oTe !)8CCMOTp8Hbl OCHOBHbl8 npiiiHLI~nbl C03.Q8HIIIfl HOBO~ 

vtH¢0pM3LI.~OHHOLil T8XHOI10flt1~ MOA811111pOBaHI.1fl CilO>KHbiX np048CCOB. 

PacKpbiTa CBfl3b Me >KAy KOMMYHIIIK8U,~OHHO~ " 11H<jlOpM8l.\VIOHHO" 

T8XHOJ10flt1HM~. noKa3aHO, YTO 6a3a 3H8Hit1r., &.1 6a3a .Q8HHbiX HBilfiiOTCH ABYMs:l 

COCT3BI1Ht0~\.1MV1 IIIHQ:lOpMaU,~OHHOVi MOA8Ill.1. PaCCMOTpeHa T8XHOJ10fl.15t 

CIIICT8MH0f0 MOA8I1LttpOB3H~R npOl.I8CCa. 803A8i:lCTBVIfl Ha npOl.I8CC, pa60Tbl 

Ill H¢OpM8l.IVIOH HO-B bl4i1 CJl~Ten bHOfO KOMnneKca npVI npOB8A€Hl.11.1 

3KCn8p1!1M8HTanbHb!X V1CCI1€AOB3H\t1LIJ npeAilO>KeHa CX8Ma cpopMIIIpOB8Hli1FI Ill 
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KI13CCIII¢\.1K8ll,litlit 6a3bl A8HHbiX Ill 6a3bl 3H31-11.1VI VIH¢opM8U,HOHHOVI MOA8Illll 

CilO>KHbiX T8XHOI10f!.1"'18CKIIIX npOL1.8CCOB. 

CTpynypa pa6oTbl cneAYtOL11aR: 8 pa311ene 2 paccMOTpeHa cs"Jb 

M8'>t<AY noH~TIIIf\MIII «KOMMYHIIIK3TVIBHOCTb>> VI «IIIH¢0p~A8L\VIOHH8fl T8XHOI10fiiiS1>>: 

8 pa311ene 3 noKaJaHo, YTO 6aJa JHaH"" " 6aJa !18HHbiX - /188 Heo6X0/1V!Mble 

COCTaBHbl8 Y8CTVI 11H<jlOpM8L\110HHO" T8XHCJ'OmVI: B p83/18J'8 4 npe/1CT88118Hbl 

OCHOBHbl8 COCTaBill110l!1VI8 T8XHOilOrVIVI CVICT8MHOrD MOA8Il11pOBaHV!l1 VI 

11Hcj:JOpMalji10HHO-Bbi4VICili1T8IlbHOrO KOMnileKCa AI1l1 CilOlKHbiX 

npoljeccos; B pa3/18Ile 5 npe11no>KeHa cxeMa <jlopMV~po8a"''" 11 

Knacc11<jli1Kal\VIVI 6aJbl A8HHbiX " 6aJbl 3HaHI1~ 11H<jlopMal\V!OHHo,:; M0/181111 

CJlO>KHbiX np048CCOB. 

2. CsR3b Me>K.Qy noHRTH.RMH «KOMMYHHKaTHBHOCTb» H 

«MHcflopM34MOHHaR TeXHOilOnU:n> 

Bnep8ble noHHrwe ~Hcj:JopMal\V!OHHO~ 

3BOntOL\11W "Hcj:JOpM8L\WOHHOrD pecypca 

rexHonorwVI KaK npol.(ecca 

11IlntOCTp•pyeT npurpa,lMB 

ycroVIY1.1Boro pa3e~n1H «nosecrKa AHfl Ha XX1 eeK>>, s KOTopo~ 

cKOHlleHrpvtposaH onbiT ecex crpaH Mvtpa vt npeA,:;rasr1eH B Bv'lge ,.:kyH<'-~~1i~' 

pa3BLt1T~s:l p33JlW-IHbiX acneKTOB >KVI3H6A8s=1T8fibHOCTVi. 3Ha'-18Hit1P :?TLttX ¢YHVUvti1 

np111HHTO Lil3MepHTb B YCilOBHbiX 8Ali\HIIILJ,8X (y.e.) pa3BV!T~R npV: 3rm .. ,L,llli 

pa3Jli1YHbiX <jlyHKljVIH pa3BVITWH 8 Ka>KAO,:; W3 nporpaMM 8 3aBVICI1MOCm OT 

creneH~ V13YY8HLilfl npo6neMbl CI18AY8T Bbl6~p8Tb CBO~ Macwra6 ~3M8p8H1.1VI s 

y.e. 

HecMoTp~ Ha pa3HOypOBH880CTb <jlyHKL\>'~ " crene~b •x 

npopa60TaHHOCTVI, y.e. "3Mep8HVIH <jlyHKL\VIW pa38"TVI~ MO>KHO npV!HRTb 3a 

ycnoBHYtO eA"HWL\Y VI3M8p8HVI~ yp08HR KOMMyHV!KaTWBHOCTW Ail~ CnO>KHblX 

MHorocj:JyHKL\VIOHanbHbiX o6be,.-os c Heynop~/10Y8HHOH /1V!HaMVIKOi1. TaKOe 

np8/1nOnO>K8HW8 €CT8CTB8HHO, OOCKOnbKY onp8/18n8HWe <jlyHKL\W<1 pa38VITWR, "' 

ycTOC14~BOCTb, xapaKTep A~H8MLttK\11 BCerA3 CBf\3aHbl CTP0fi.1MV1 rpaH1.1LJ.8MIII no 
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npocrpaHcrseHHO-speMeHHbiM xapaKTepHCTL1KaM. Ec.n~-1 ycraHoa.neH 6a3~CHbiC1 

Ha6op ¢YHKI...\V1C1, TO nOHBHfi8TCs-l peaJlbH8s-l BOJMO>KHOCTb ccpopMynV1pOB3Tb 

Tpe6osaHI--1fl V1 K 6831<1CHO~ ~T, OCHOBH08 H33H8\.l8HH8 KOTOpOC1 - OT06pa)f(8HVI8 

np046CCOB C nOMOU1bfO cjlyHK4~fl pa3B~T~H, xapaKTepa >K~3HeHHOf0 4~KJ1a 

¢YHKI...\HC1, KPHTepVIeB ycroC1l.IIIIBOCTL1, a TaK>Ke Bbls-lBneHVIe JaKOHOMepHocreill, 

perpocn8KH1Bbl, 048HKH CLIITY8l..lVIVI B mo6oC1 paCCM3TpHB38Mblill MOM8HT 

Bp8M8Hl-1 1--1 803MO>KHOCH1 HenpepbiBHOro npOrH03HpOB3HVIH nepcneKTVIBbl. 

T8KVIM 06pa30M, MO)f{HQ npe~nOflO>KVITb, 4TO OT06p3)f{8HVI8 COCTOHHVIH 

npo[1ecca cjlyHKLi"""" pa3B~T~H ~ COCTaBnHeT CYTb nOHLr1M3HVIs:l 

KOMMYHl-1K3H1BHOCTI.1 V1T, T3K K3K OHI.-1 nOJBOJ1s:fiOT BK.niQ\.l3Tb apryMeHT34l-1Kl 

48.necoo6pa3HOCTVI VI 1<348CTBO YCTOC1YVIBOCTVI, C03~3B8H T8M C8MbiM 

pea.nbHbl8 npeAnOCblfl~Lil AJlfl Ol..I8HKVI COCTO:RHVIH CJ10>KHbiX npOL..I8CCOB B nt06oVI 

JaAaHHbli< MOMeHT speMeH~. OcraercH nepe5poc~Tb MOCT~K Me>KAy naHHT~eM 

KOMMYHVIK8TVIBHOCTVI L1 COA8P)!{3Hl-18M nOHHTVIH VIH¢0pM34V10HH8H T8XHOJ10rVUl. 

PaccMorp~M 3TY npo6neMy Ha np~Mepe MOA8J1VI YCTO~YVIBOro 

B38!.1MOA8i1cTBV1:R nO,lJ,CI.1CTeM, V1CnOilb3YH 8 K8Y8CTB8 ee OCHOBHbiX 3Il8M8HTOB 

cjlyHK4"fO (F), OAHY ~3 nepeYHH cjlyHK4"" nporpaMMbl ycrofly"soro pa3B"T""· ~ 

«pe3ynbTaT» (P), KOTOpbli1 MO>KeT paCCMaTp~B8TbCH KaK pe3ynbT8T Aei1CTB"H 

cjlyHK4~" B nf060" MOM8HT BpeMeH" (p-C. 1 ). 

838VIMOCBR31<1 <<l» V1 «K)) npeACT38JlHIOT co6oC1 0Tpa>K8HV1fl ~syx 

pa3n"YHbiX cocTOHH~i1 ycro"Y"soro B3a~MOAe"crs""· KoHryp L - KaHryp <jJop

M"posaH~~ 4enenonaraH"~ (L) ~ BbiHBneH~~ creneH" HeonpeAeneHHOCT~ (L'), 

KOTOpaH MO>KeT "MeTb MeCTO np" cjlOpM"POBaH"" 06pa3a " nonyYeH~~ 

peJynbrara; KoHryp K - KDHryp orpa>KeH~~ KOHKpeTHoi1 4en" o6pa3a (K) ~ 

xapaKTep~cT"K pe3ynbrara (K') 
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P111c. 1. Mo,l:\enb ycro~'"IIIIBOro sJaliiMOAeHcTBHst 

ApymM~ cnosaM~. KDHTYP K scerAa orpa>Kaer DAHDBap"aHTHyfO KOHKperHyfO 

4enb (K}, xapaKTep•cr"K~ pe3ynbrara " creneHb era pean~3yeMocr~ (K'}, a 

KOHTYP L npeAHaJHaYeH A.nH Bbl6opa sapL-1aHros ycraHoaneHHs-l B03MO}f{HOCH1 

no.nyYeHI<1H p83YI1bT3T3 V1 COOTB8TCTBI-1H nOCI18AH8rD 1...\811880~ ¢YHKI...\V11<1 F. 

nocf18AH88 nOJBO.nHeT yrse;:nKA8Tb, YTO ec.nH paCCMaTp~B8Tb xapaKT8pV1CH1K~ 

F 1<3K BXO~Hbl8, a xapaKTepHCTV:K~ p KaK BbiXOAHbiB, TO ¢YHKL\V10HV1pOB3HV18 

KOHrypos L" K HBnHeTcH nocroHHHO~ cjlyHK4"e" npot.~ecca d1T». Ha3HaYeH«e 

~ COAep>KaH"e K~Hrypos npeAonpeAennfOT ABe COCT88Hbl8 ~ 

833V1M006yc.nOBJl8HHbl8 43Cn1 :noro npOL-i8CCa: 

1) Bblf1Bfl8HV18 (OnTHM~38L\L-1fl) l...\8fl8~, pa3pa60TK8 CTp8T8n1V1 pa3Bii!TV15l, 

ycTaHOBI18HVIH YCTOC141-1BOrO O~HOB8p1118HTH0f0 p8>K\t1M8 ¢YHKL.11--10H~4 pOB8HV1fl 

npoqeccos; 

2) nOM8P)f(K8 COCTOf!HVIfl YCT0~4\.1BOrO pa3BVIH1fl AflH nonyY8HVIfl 

peJynbrara Ha aecb nepHOA >KV13H8HHoro l.IVIKila cPYHKL\VIH F. 

8 0Tfh1YVI8 OT MaTep1118Ilbl-lbiX T8XHOI10rHi1 .QnH VIHcl>OOM8Lii-10HHbiX 

T8XHOJ1G'"VI~ 06fi3C'T8flbHbiM yCflOBV18M .RBJlfi8TC.A nOCTOSmH08 H8J1VIYV18 ABYX 

Hd383HHbiX ·...;acreCt. ilepeMeHHbiM yCilOBVIef,.' scer,.a,a 6yAeT ocraaaTbC.A 

··;~e ibHbl~ sec :.;;;~.--~<~'1,0~ W3 -..~~1X e 33A8H' t:b;-l M:;rJeHT 8;.J8M8HVI VI OflP8A8JliHbC.R 
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xapaKTepoM COCTOs:JHLtffl o6beKTa. '-I eM BblW8 AL-1H8Mlt1Ka ero 

ct:JyHt<iJ,IIICHlllpOBaH~R \t1 48M 6onee BblCOKO 3H8"18HV18 MHOro¢yHKU,Lt10H3JlbHOCH1 

-;-eM 3HaY\t1TenbHee ponb KOHrypa L. Ell..le OAH\t1M lt1CKniO"--!IITenbHO sa:>KHbiM 

CBO~CTBOM 1.1HQJOpM8L\\t10HHOC1 T8XHOI10rlt1vt 5l8Jlfi8TCS1 CBOLiiCTBO \<Uen Wlli 

peaKL...Ilt1V1)> 4eM BbiWe '<pacKpbiBaeMocrb)> CDA8P>KaHHs:J KOHrypa L. reM 

60JlbW8 paCKpb18810TC.R IlOT8H~It18IlbHb!8 803MO>KHOCH1 VI TeM 60ilbW8 

B03H\t1K88T HOBbiX BOilpOCOB. Bee 3TO np\t1BOAVIT K H806XOAL.1MOCTIII T8KOrG 

1!'3YY8H\t1fl \t1 pa3BI.1HHl lo1H¢CpM8l...llt10HHbiX T8XHOilOn-H1, I1plt1 KOTOpblX see 

60J1bWYKI pOilb ,ll,On>KHO BbiilOJlHRTb OCHOBHOe K8"-18CTBO BC8X npOLJ,8CCOB -

Henpepb16Hocmb. 

TaKliiM o6pa30M, Ha3pena oc-rpafl Heo6xoAVIMOCTb nepeoCMblcneHit1R 

OCHOB Li!HcpopM84V10HHbiX T9XHonor~~- ~M€51 BBL-1AY ycT8HOBn8HI-18 ,QJls:l 

noc.neAH~X HOBbiX C06CTB8HHbiX nOHSJT1.1(:1, npOL\8,Qyp 1.1 ,qe(:1CTB1.1l-1 He TOnbKO ,QJ15l 

nOAQ8p>KK" " peweH"~ y>K8 CcjJOpM"POB8HHbiX 3a/1aY, HO " 1111~ cjJopMyn"pOBK" 

HOBbiX M8TOAL-1K, H806XO,QL-1MbiX Ha C0Bp8M8HHOM 3Tane p3381.1H'IH. 

3. c83a 3HaHIIM M 6a3a AaHHbiX- ABe COCTaBHble YaCTII 

IIH.POpMalVIOHHOM TBXHOnOrllll 

1!1cxo11~ "3 cyr" "HcjJopMa~""· "HcjJOpMa~"OHHa~ rexHonom~ ADn>KHa, 

npe>K,Qe scero, 11"¢¢epeH4"POBaHHO BKlliOYaTb " o6pal,4aTbC" c 

«K.,H8T"Y8CKO~>> "<<nOT8Hl1"81lbHO~ << "HcjJOpMa~"e~ [3- 5, 7- 9]. 

K"HeT"YecKa" "HcjJOpMa~"~- aro "HcjJopMa~"~· Koropa~ y>Ke nonyYeHa 

" xapaKTepHa 1111~ KOHrypa K. 3!18Cb rllaBHbiM 1111~ "HcjJOpMa~<10HH0~ 

T8XHOJ10rll'lll'l HBJlRIOTCfl cnOC06bl 11'1 MeTOAbl pa60Tbl C y>t<e nonyYeHHbiMII'I 

.Q8HHbJMII'I. 3ry Y8CTb II'IHQ:>opM8411'10HHOL:i TeXH0110rL.'flo1 MO:>KHO H83B8Tb 

OnepaTII'IBHOVf II'IIlll'l onepaTVIBHO-T8KTio148CKOH. npaKTLo1Y"8CK1-1 BC8 io13B8CTHbl8 VlT 

orHoc•rc• K 3TOMY Knaccy " 3cjJcjJeKT"BHOCTb li1T, KaK npas"no, onpe11en~erc~ 

1111~ T8XHOflOr .. ~, pa60T810l4"X H8 OCHOB8 K"H8T .. Y8CK0<1 "HcjJOpMa~""· 
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noreH~"anbH8~ "HcjJOpMa~"~ - 3TO "HcjJOpMa~"~· KOTOpa~ 06beKT"BHO 

cy~ecreyer 1.1nY1 gomKHa cy~ecrsoearb, HO ell.je 

npeporaT"BO<i KOHrypa L. 3cjJcjJeKT"BHOCTb 3TO~ 

He BblfiBJ19H2 1.1 HBJ1H8TCS1 

YaCT" VlT np8ACTaBn~eT 

co6oVI cnmKHYID npo6neMy 1.1. KaK Hvt crpaHHO, He scer,Qa craBVITCR eonpoc a 

Q:JyHK4YIOHL11p088HVIL-1 3TOC1 Y8CTIII T8XHO.nOrvtl.1 8 C\.1JlY npW·H1H, V13JlO:>K8HHbiX 

BbiWe. 

noHHTVIfl Klo1H8TVIY8CKOC1 lo1 nOT8Hl.\lo18IlbHO~ YIH¢opM8l.\\.1VI n03BOJ1HIOT no

HOBOMY CTPO"Tb VlT KaK CaMOCTO~TenbH08 HayYH08 HanpasneH~e. KOTOpoe, 

npeACT8BJlH8T ycT3HOBJl€HV18 rpaHYI4 C06CTB8HHO T8XHOJ10rl.1vt Lo1 T8KI.1X CBQ(/!CTB 

T8XHOnor"YHOCT"· KOTOpb18 "CX0/1~n" 6bl He TOnbKO "3 CcjJOpMyn~pOBaHHbiX 

38,Q3Y - npOvt3BOACTB8HHbiX 38A8Y, HO 1.1 Li13 C06CTB8HHbiX np~1eM08 VI Cnoco60B. 

3TO n03BOJ1Lo1Jl0 6bi C03A8B8Tb ·V1T H8 B 33BV.CLMJ!OCH1 (IT r;.OHKp8THbiX 

Marep"anbHbiX o6beKTOB, a Ha ocHose nP""4~nos CTPYI<TYP"3'-~~"" 

""¢opMa~""· AallbHe~we~ r"n"Ja~~" " o6pa6orK" AaHHbiX, "cnonbJY~ 
06~1.18 38KOHOM8pHOCTI.1, n03BOm=nOLl.IL18 H3M pacKpbiTb nOHf!TVIH Kl-1H8H1Y8CKO~ 

" noreH~"anbHO~ "HcjJopMa4""· 

KoHryp L 11"KT)I8T nocrpoeH"e 6a3bl 3HaH"~ Ka> pa3B"Ba101.4e~c" 

OTKpbiTO~ C"CT8Mbl XpaH8H"~' HanonHeH"~ " K0pp8KTk1p08K" "l<cjJOpMalj""· 

KOH~8HTP"PYIOL48~ 8 ce6e see 3HaH"" no 06b8KTf, KOTOpb18 /10fl>KHbl 

CTPO"TbC~ Ha OCHOB8 8/1"HbiX np"H~I1nOB Kll8CC"cjJ"Kct4"H "HdJOpMa~-" K8K 

,q.nH 3an1.1clo1 gaHHbiX, raK 111 AJlH gvtanora c nonbJosareneM. 

KoHryp K ADn>KeH BKniOYaTb onepar"BHYIO 6a3y 11aHHbiX, nocrpoeHHYIO 

Ha rex >Ke np"H~"nax Kllacc~¢"Kal1"" "HcjJopMa~""· YTO " pa3B"BaiOL4a"c" 

c"creMa T"nOBbiX rexHonor"YecK"x npoej8/1YP nepepa6oTK" AaHHbiX. Ei1"Hble 

np"HL1"nbl KllaCC<1cjJ"Ka4"" "HcjJOpMaU"" H806X0/1"Mbl 1111" 06M8Ha Me>K,Qy 

6a3aM" 3HaH"~ " 6a3aM" 11aHHbiX, a ra101<e 1111~ C03/1BH"" 811"Horo 

C"HT83aTopa T8XH"K0-3KOHOM"Y8CK"X napaMeTpOB 8 K8>K,QO~ KOHKp8THO~ 

o6nacr1o1 npL-1 ycnOBII'III'I BblnOnHeH\.1s:t npl-1HU,Io1na MHoroKparHoro 1.1Cnonb30B8Hio1H 

"HcjJOpM84"" np" ee 0/1HOp830BOM 880/18, paccMaTp<1Ba~ C03/1aH"8 " 6a3bl 

3H8HYii1 VI 6a3bl gaHHbiX K8K COCT8B11S:HOW,Lo18 O)lHOV! 06w,eC1 T8XHOJlQr\tH1:. 
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Q6o6W,8fl Bb1W8CK838HH08, MO>KHO ~enaTb Cn8AYIOL1\~C1 OCHOBHO~ 

Bb!BOA: Ailfl BbiCOKIIIX T8XHOI10fL<U1 [1, 6] He TOilbKO CTa6~Ili1138LI,~fl. HO ill 

BblfiBneHiile coAep>KaHvtA KDHTypoe L 111 K Kpa~He 38TPYAHVITenbHO. raK KaK 

B38~MHbl8 nepeXOAbl Me>K,O,y Hl-1Mill BbiCOKO AYIH8MVI4Hb1 ill 06I18A8t0T BbiCOKOVI 

creneHbtO HeonpeAeneHHOCTill. B ro >Ke speMR Ka4ecrsa CBfl3eH L ill K 

RBnRtOTCR npAMbiMYI L1,8JlRMill BbiYVICJli11T811bHO-YIH¢0pMaL.J,V!OHHbiX npat..\8CCOB 

Ails:! BbiCOKiiiX T8XHOJ10n1C1. 0AH8KO, no OTHOW8Hilll0 K TP8AV!l.J,iii0HHO 

ccpopM~poeaeweMyce nOHiiiM8HLIII() 3TLIIX npOLj8CCOB rpe6yerce 

AOnOilHVIT8IlbH08 npi11CYTCTB~8 Ol..\8HKill COCTOfiHVI5-l 06b8KT8 B .nf060i/1 MOMeHT 

speMeHH. 

CnegoearenbHO, Ail" BbiCOKIIIX T8XHOI10rVIVI HHcpOpMal.j~OHHO-

Bbi4-CflHT8JlbHae cpega - 3TO CHCT8Mbl HenpepblBHOrO cpyHKl.j~OHHpoBaH~e. 

BKJll{)'-18tolJ..II.1e ,QBe B38~MOCBH38HHbl8 nO,QCL-1CTeMbl: nOAC!.1CT8MY Cfl8}1(8HL-1A ill 

Ol.j8HK~ ~. KaK HCnOnH~T8JlbHYIO, - nOACHCTeMy nepepa60TK" HHcpopMal.jHH. 

Co3gaHHe raKo~ cpegbt onpegeneer npHHl.jHn ee peanH3al.jH~ KaK 

nocnegosaTenbHo-napannenbHbti< npoL\ecc yMeHbWeH~e pa3MepHOCT~ gaHHbiX 

no CVITY8l..\~fiM ,QJlH 8H3fll.o133 l.o1 peWeHVIi/1, 8 COOTB8TCTBI.1VI C 33.Q8888MbiM 

yposHeM cra6HnH38L\H~. YMeHbWeH~e pa3MepHOCTH, s nepsy10 o4epegb, 

AOJl>KHO OCYlll8CTBJleTbCe Ha 3Tanax nOgfOTOBKH HHcpOpM8l.jH~ K 

BbiYvtC.nVIrenbHbtM ,Qe~1cTB~HM. K npou,eccaM noAroTOBK\.1 OTHeceM mo6ble 

gei1cTB"" c HHcpopMall~e~ (ycTaHosneHHe TeCHbtX cse3ei1, rpynnHpoeaH~e ~ 

T.n .), cnoco6crsytolllH8 apryMeHTHpoeaHHOCTH " Hage>KHOCT~ nony4aeMbiX 

pe3ynbraroe no cpyHKL.l"OHHposaHHIO TexHonorH48CKHX npol.jeccos. B pa6ore 

[1 0] 6ygyr paccMOTpeHbt gsa Meroga, KOTOpbte cnoco6crsytor gocr">KeH~IO 

yKa3aHHO~ L\8fl~: 

- MOA~¢HLIHPOBaHHbli1 M8TOA aHaJlH3a COOTB8TCTB~f1; 

- CHHT83 COCTaBa HHcpOpMal.jHH M8TOAOM rpynn~pOBaHHe nepeMeHHbiX. 

He B,Q8B8HCb B ,!J,VICKYCCiiiiO 0 TepM~HOilOrW-t8CKOM pa3Ilill'-liiiV1 111 CXOACTBe 

nOHHTiiiYI «6a3a 3H3HVI~» V1 «6838 ,!J,8HHbiX)>, OTM8TiiiM OCHOBHble 38A8Y\.1, 

KOTOpb18 AOJl>KHbl pewaTbCe B rpaHHl.jaX 6a3bl 3H8HH~ " 6a3bl gaHHbiX [3]. 
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OcHOBHoe HaJHaYeHI-18 6a3bl 3H3H111Lil AnA nt06oro KOHKpeTHoro o6beKTa -

3TO cpopM~posaH~e ~ cpyHKL.l~OHanbHae noAAep>KKa KOHTypa L, AJl" 6a3bt 

gaHHbiX - am cpopM~posaHHe ~ cpyHKL.lHOHanbHae noAAep>KKa KOHrypa K 

(pHc.1) 06pall.jeH~e K 6a3e 3HaH~i1 Hn~ K 6a3e gaHHbiX scerga onpegeneerce 

noTp86HOCTbtO, KOTOpafl Bb1p8>K88TCs::l COA8p}i(8Hi118M KOHKp8THOVI 38A8YVt 6a3a 

3H8HVIVI - 3TO Ct1HT83 nOHs:!TV1Lil, KOTOpbiVI MO>KHO OX8p8KT8pi113088Tb K8K c<pecypc 

A85H8IlbHOCTLII crpareriii48CKOro» AOilrocpoYHoro xapaKTepa (reopV!H, 

HOpM8H1BHO-pern8M8HTVIpytOLl\8fl ~HcpOpM8l.jHe, ~HqJOpMal.jHOHHbli<, 

T8XHOI10rW-l8CK\.1Lil, T8XHiiiY8CKill~ VI 3KOHOML-148CK\.1VI pecypc ill T.fl.) 

V1HcpopMall""· Haxogelljaece s 6a3e 3HaH~i1. npegcraeneer co6oi1, c ogHoi< 

CTOpOHbl, CHHT83 npownoro, a C gpyroi< - MHOCOB8pH8HTHYIO cepB~CHyiO 

vtH¢l0pM8l..\VUO 8H8JlOrOB, H806XOAVIMYto He TOilbKO AflR lo13BI18'-18Hillfl «i113 

apXHBa» 0TA8JlbHbiX pa3p03H8HHbiX gaHHbiX, HO H KaK nogcKa3KY (OTB8T) gne 

Bbi60pa (COOTH8C8HHe) y>Ke HM810lljHXCe B 6a3e 3HaHHi1 gaHHbiX, H806XOAHMbiX 

nocraHOBKII1 Ka>KJJ,m1 KOHKp8THOi1 38,Q8'-Iill. noA Bbi60pOM nOHio1M86TCfl 

BOJMQ}KHOCTb nepeOCMbiCfl8H\.1s:l K8>K.QOL1 KOHKpeTHO~ 38A8'-IVI C ABYX n03l-1l..IVIVr 

H8CK011bKO KOppeKTHO OOCT3BileHa 33A8Y8 no OTHOW8HVIIO K IIIM810ll..I.8MYCH 

Onblty ill BOJMO>KHO !11.1 B006l..Lie ee p8W8HVIe, 111CnOilb3YR TOilbKO 

cywecreytoll.tl-18 MeTOAb! V1 r::noco6bl no.nyY€Hill5l pe3YilbT3T8. V1HbiMVI CJlOB8MI.1 

c noMOLl\biO 6a3bl 3H8Hillil1 nonbJosarenb ,c,on>+<eH ecer,Qa nOilY'-l3Tb 

OAH03H8YHbiVI OTB€T K3K3A «nOT€HU,iii8IlbH8fl>> l-111111 «KiiiH8T\II'-l€CK3H>> 

HHqJOpMal.jHe H806XOAHMa AJle nony48HHe p83YJlbTaTa. 3TO son poe 

~~CKilto4t.-1T8IlbHOVI B8>KHOCTYI, T8K K8K, eCilt.-1 Mbl V1M€eM ,Q€110 C Ki11HeTIII'-IeCKOC1 

"HcpopMal.l"ei<, rexHonorHe peweH"" 6ygeT CBOA"Tbce mnbKO K eonpocaM 

np"M8H8H~e nH60 M8TOAa. n~6o npOL.l8AYPbl, n"60 KOHKpeTHOCO aHanora H T.n 

EcnH e 6a3e 3HaHHi1 "HcpopMall"" TOflbKO noreHL.lHanbHOro xapaKTepa, 

nocraBVITb JaAaYy He.nb3H AD rex nop. noKa He y,Qacrcs::~ npV1eecn1 AaHHbte K 

KV1H8TVIY8CKOMy 8V1A';- 5a3a A8HHbiX T810K8 npe,QCT8Bflfi.8T C050~ CVIHT83 onbiT8 

npeAH33H8"-!8HHOrO, 9 OTill-1Yi118 OT VIHct:)QpMaL.t~\.1 6a3bl 3HCH-H~ill. Ail'i=l peW8HI.1s:! 

onepan1Bh0-T2-1~1Y8CKVIX 38,Q84, npe,Qonpe.Q8f!11s:; MHOroAapV1aHTHbl6 
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npeAn0}!(8HVIs:! Ha OCHOB8 KVIH8TV1LI€CKOVI VIH¢0pM8l...IVIIil 5a3a 3H8HIIlil1 lt1 6a3a 

A3HHOIX, K81< «8KKYMYI1~nOpbi)) KVIH8H148CKOLil VI no-:·eHL.IY18nbHOi/1 VIH¢0pM8l...l~.-1. 

06b8A~HRKlTCR OAHO~ 06~e~ ~HcjJOpMaLI"OHHO~ TeXHOilOr~e~ (p~C. 2) 

'j 1 ~ I _0 HenpepbiBHb!~ noTOK 3aAaY 
.;- L_ ,-~ peweH~e KOropbiX o6ecne'-l~t~aaer '., / Z_ -, ~- {_PyHKL\l-10H~t~,PoeaHIIIe o6b~Kra 

b
. , ' I 
I nocTOFIHHQ-Ae~CTBYIOlltl-1~ ', I ' 

NaHan"' ' /L I 
' 5a3a ' ___ , r~ 5a3a 

3Hafm•• · YnpaaneHI-1e V'IT ~~-· _.-1 
,.,., --- ~- 1 aHHbJX ~~ ) 06ecr.e4eH!-1e peam13al...\V~VI ~~ --. A 

: I_/ '[ nPOL\ecca "I-13MepeH\IIe- · ' 

L I Ol..\eHKa-npHHFIT~t~e peweH~t~~" ! !__ _1 ' 1114-· -" . - ~ II f 

PMC. 2. CxeMa B38MMOA9MCTBMll 6a3bl 3H8HMM M A3HHblX Ha OCHOBe lilT 

KaK Y*e 6blll0 CKa3aHO BbiWe, OCHOBHO~ 38Aa4e~ lilT 5\Bil~eTCR 

KOMMYH"KaT"BHOe o6ecne4eH"e OT06pa*eH"51 " <jlyHKL!~OH~poBaH~R 

npol.leCCa B3a"M006yCI10BileHHbiX npOL!eAyp o6pa60TK" «"3M8peH"e - Ol.leHKa

np"H51T"e peweH"~» np" paccMoTpeH"" nKl6oro eonpoca. liiH<jlopMaLI""'· 

H8XOA51~YKlC51 B 6a3e 3H8H"~' yCilOBHO MO>t<HO H33B8Tb apx"BHO~, a B 6a3e 

,[\8HHb1X OnepamBHO-A"HaM"YeCKO~. 0AH8KO OCHOBHbiM ycnOB"eM 

~OCTVI~8HV!51 KOMMYHVIKBTVIBHOCTYI fiBnfi8TCs:l C06ni0~8HYI8 o6ecne'-18HV!s:! 

B3a"MHoro o6MeHa Me*Ay 6a3o~ 3HaH"~ " 6a30~ AaHHbiX. 3ro ycnoe"e 

no3BOilReT c¢opMyll"POB8Tb Tpe6oeaH"~ K B"AY ~ COAep*aH"Kl "H¢0pM84"" 

3T"X "HcjJOpMal.I~OHHbiX 6a3. C OAHO~ CTOpOHbl, AOil*HO H8YKOCH"TeJ1bHO 

C0611KlAaTbC~ npaB"IlO OAHOp830BOrO BBOAa AaHHbiX ~ "X MHOrOKpaTHOe 

"cnonb30B8H"e. a c APyro" - np~HLI"" cTpyrryp~3aLI"" ""¢opMaLI"~ (A8HHbiX, 

Macc"eoe " nocneAOBaTellbHocm npo4eAYP o6pa6oTK"). Ocy~ecreneH"e 

CTPYKTyP"384"~ ""¢opMaLI~" AOil*HO npeAyCMaTp"BaTb T8KYKl 

KOM6"H8TOP~KY "H<jlOpM84"" " TeXHOilOr~" ee nepepa60TK", YT06bf ecerAa 

6b!fl0 peaJ1VI30B8HO rnaBH08 T8XH0flOrYILI8CK08 CBOr.,CTBO V1T- paCCM8TpVIB8Tb, 
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3H3J1Y13YipOB8Tb VI o6pa68TbiB8Tb ,Q8HHbl8 no 8,QVIHbiM WK8J18M xapaKTepVICTYIK 

OAHOPOAHOCT". noc118AHee oco6eHHO B8*HO np" C03AaH"" 683 3HaH"" " 

AaHHbiX pa3HoxapaKTepHo~ ""¢opMaLI""· KorAa nonyYeHHble y>+<e noKanbHble 

peweH"R H806XOA"MO paccMaTp"88Tb AllR AOCT"*eH"R OAHO~ o6~e~ 4811". 

3ro~ npo6neMe Heo6xoA"Mo YA8J1RTb oco6oe BH"MaH"e, TaK KaK 6ez 

88 p8W8H"R npaKT"Y8CK" H81lb3R C03A8Tb 6a3y 3HaH"~ (A8HHbiX), KOTOpaR 6bl. 

eo6pae 8 ce6R BCKl "M8Kl~YKlCR "H<jlOpM8LI"Kl, n03BOJ1Rila C"CTeMHO " 

onepaT"BHO pewaTb eonpOCbl perpocneKT"Bbl, oqeHK" cy~ecreyoo~ero 

COCTOHHVIfl VI nporH031t1pOB8HYifl nepcneKTVIBbL 

0TM8H1M, YTO Bbi,Q8J18HVI8 683bl 3H8HYICI 1.1 683bl A8HHbiX CB5138HO C 

He06XO,QYIMOCTbiO YIM8Tb ,QB8 npaKTYILI8CKVI H838BVICYIMbl8 COCT38Hble Y8CTYI 

"H<jlOpM8LI"OHHO~ TeXHOJlOr"": 

1) YTO " K8K H8AO pewaTb, eCJl" ~3BeCTHbl BCe KOMnoHeHTbl (KOHTYP K 

P"C.1 )? 

2) 4TO ~ KaK Heo6xoA"Mo AO"ccneAOBaTb (KOHTYP L), 4T06bl MO*HO 

6blllO nepexoA"Tb K pean"3all"" 38A84"? 

B "Tore 6a3a 3HaH"~ ~ 6a3a A8HHbiX C03AaKlTC51 AJ151 pean~3811"" 

B03MO>KHOCTVI HenpepbiBHOro Bblf1BJ18HYIR K8K y>Ke V13B8CTHbiX, T8K VI 

np<1HLI"f1~81lbHO HOBbiX <jlyHKLI"~· " COOTHeceH"51 C O*"AaeMbiM ("J1" 

ycTaHaBJl"BaeMbiM) pe3yllbT8TOM C nOMO~bKl He06XOA"MOrO ~ AOCT8T04HOrO 

AJ1R "x xapaKTep"cT"K~ Ha6opa napaMerpoe. 

B ;3TOM cocro~T A"HaM~YeCKaH cy~HOCTb o6e"x 6a3. 0AHaKo 

COAeP*8TeJ1bHOe HanOJlHeH"e 6a3 BCerAa cjJOpM"pyeTCR "3 y>t<e nony4eHHO~ 

K"Hem4eCKO~ "HcjJOpM84""· 

TaK~M o6pa30M, HOBOe COA8p>t<aH"e (HOBaR cjJyHKLI""· HOBaR 

T8XHOJ10rYis:l VI T.n.) AOil>KHO Bbls:IBJlfiTbCH B pe3ynbT8T8 MHOrOB8pH8HTHOa:1 

KOM6"H8TOP"K" cjJparMeHTOB K"HeT"48CKO~ ~HcjJOpM84~" " nocTpOeH"51 Ha 

:noV! OCHOB8 HOBbiX, p8H88 H8YI3B8CTHblX ¢YHK~Lil~. 4aCT08 npL'IM8H8HYI8 

aeropoM repM~Ha «cjJyHKLI"OHaJ1bHOCTb>> He cnyYa~HO, raK KaK ero Ayan"3M 

onpeAellR8T OCHOBHOe (06beA"H51Kl~ee) CBO~CTBO "H<jlopMaLI""· KOTOpbiM 
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BC8rAa He06XOAV'IMO nOJlb30B8TbC.R AHI=i ¢lopMV1p083HV'I.R 6a3 3H8HLII~ L11 6a3 

A8HHbiX C OAHOVI CTOPOHbl, - 3TO KOHCT8T3L\\II.R y>Ke VIM8f0Ll.\V'IXC~ 3H8HLt1C1, a C 

.QpyroV! - 3TO L!IA8111 Lil BOnpOCbl nOJlb3088T8Jl8~, AJl.R KOTOpbiX VI C03A8KHCR 

"HcjJOpM8Li~OHHbl8 6a3bl 

4. MoAenb ycTOH"tHBoro <jlyHKI.IIIOHHpoaaHHSI npo1.1eccoa 

BbiCOKIIX TeXHOnorHH 

npe,l\.naraeMa.R 8BTOpOM M0~8Jlb np8.£\YCM8TpLi1888T 8 K8Y8CTB8 

o6.R3arenbHoro ycnos~1.R np~MeHeHL'!e A3HHbiX np.RMbiX V13MepeHVIC1 napaMerpos 

s peanbHOM Macwra6e BpeM8HVI, a He onocpe.QOBaHHbiX noKa3areneC1. ,D,nR 

3TOro H806XO,QVIMO C06Jlt0,£\8Tb OCHOBH08 ¢lyHKLJ,VIOH8JlbH08 CBOV!CTBO -

HenpepbiBHOCTb B8A8HVIfl T8XHOJlOrLii48CKOro npou,ecca. no,Q HenpepbiBHOCTbtO 

6yA8M nOHVIM8Tb o6ecne48HVI8 B03MO>KHOCTVI paCCMOTp8HVI~ npOL!8CCa H8 

TOJlbKO Ha yposHe VI3YY8HVI.R era 3aKOHoMepHocreVI B 3a.QaHHbiX p~MKax, Lil He 

TOJlbKO Ha ypOBH8 OCYL1t8CTBJ18Hir1fl lr13M8H8Hir1C1 B OT,Q8JlbHb18 npOM8}1{)'TKI-1 

8p8M8Hir1 1-1 npOB8A8HVI.R COOTB8TCTBYIOlltVIX lt1M p8C'-t8TOB .. HO VI Bbi.RBJ18HVI.R 

cjlyHKLi~OHanbHOro B3a"MOAe.,cra"" scex cocrasnetallj"X npollecca s nta6oi1 

38A8HHbli1 MOM8HT Bp8M8H~. K H~M Cfl8AY8T OTH8CT" BCe CTpyKTypHbl8 

JneMeHTbl npollecca [9], KOTOpble npe11nonaraerce o6beA~H~Tb OAH~M 

LIIH¢opM8l.IVIOHH0-BbiYLiiC.DVIT8JlbHbiM KOMnneKCOM AJlfl Bbi,Q8Jl8Hir1R 

OTHOC~T8flbHO ycro~4"BbiX CTpyKTyp, qJYHKLi~OH"POB8H~8 KOTOpbiX MO)I(HO 

paCCMaTp"88Tb K8K 8A~Hbli1 npOLi8CC. np~ 3TOM BbiCOK"e T8XHOflOf~~ [4,9] 

np8ACT88Jlf!IOTC.R K8K l\VIPKY1lRpHbl8 npOL . .t€CCbl, B KOTOpbiX YM8HbW8HVI8 

~~PKYnepHbiX Harpy30K M0)1(8T 6b1Tb OCylljeCTBneHO C nOMOlljbtO 06b8A~H8H~e 

ABYX (~ 6onee) npo~eccos c pa3n"4HO" ¢~3~4ecKo" op"eHrall"ei1 

n03BOm=IIOLL\Ir1X B p83ynbT8T8 B38VIMO,Q8C1CT81r1.R C03.0,888Tb YCTOC14Li1Bbl8 

npOLJ,8CCbl Aflri no.nyY€HVIR KOH84HOrO npOAyKTa VI CH.RH110 H8r8TVIBHbiX 

B03,Q8V!CTBI-1C1 no OTHOW€Hir1t0 K BH8WH8\.1 Cp€,Q8. 06b8ALIIH8H\.1€ ,QByx npOU,8CCOB 

.0,8}1<8 npV! nOMOll.\1-1 48TKOC1 u,enl-1 ¢lyHKLJ,Ir10HV!pOB8HVIfl RBJl.R8TCR Li1CKfli04Lt!T8JlbHO 

CilO>t<l-lOLil npo6J18MOC1 Vl3-38 06b8KTVIBHO pa3BVIB310ll.l8rDCR npOTVIBOp€YLiiP. 
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M8>K,Ay BOJMO)f{HQCTbfO COBM8CTHOrD BJ8ltlMO,[l,8~CTBltl~ 3TIIIX npOL.I8CCOB lt1 lt1X 

Lt!CTOpV1Y8CKOfO p838&.1H1fl K8K H838BL1Cit1MbiX T8XHOnOrV!l1. 803HVIKWit18 

Tp8,D,LillJ,L-10HHb18 rpynnOBbl8 T8XHOJlOn.H1 no K8:>KAOMY lt13 KOHKp8THbiX npOl.I8CCOB 

,o,aneKO He BC8fA8 Bm1CbiB310TCfl B T8XHOJ10f(.110 CltlCT8MHOro MO,[l,8Jllt1POB8Hit1fl 

(p~c. 3). Me>KAy reM, 6onbW~Hcrso "3 npol.leccoa rpynnbl A, HecMorpe Ha "x 

OTHOClt1T8JlbHYK> «MOJlO.QOCTb», IHII60 y>Ke He p83Bio1B810TCH, Jll-160 Bb/XO,QHT Ha 

rym1KOBbl8 nyn1 «C088pW8HCTBOB8Hir1H». 111 3TO npm1CXO,[l,L1T He noTOMy, YTO 

C8MLII npot.-teCCbl y>Ke ycrapem1, a Vl3-38 OTCYTCTBIIIH COBP8M8HHbiX T8XH0Il0flo1~, 

8KJlfOY8Kl~IIIX KOMnil8KCHyto T8XH0Jl0flt110 ltl3M8p8HIIIs:l, DL-l8HKit1 VI np1t1HFITVIH 

peweHvH1. 

Han"4~e CflO>KHbiX o6paTHbiX CBe3e.,, qJYHKLI"OH~poaaH~e KOTOpbiX, B 

KOH84HOM ~TOfe, onpeAeneeT K848CTBO BbiCOK~X T8XHOfl0fH" [9], 

npeACTasneerce Llenecoo6pa3HbiM paccMarp~BaTb KaK ocHoBy All" 

caMoopraH~3YtOLLie"c" "H¢opMali~OHHO" rexHonom~ (eM. pa3Aen 2,3). 

0CHOBHb1Mio1 COCT8BJlfUO~It1MVI T8XHOJlOr~VI CVICT8MHOro MOA8flVIp088HVI.R 

.R BJl.R IOTC.R: 

6noK A- o6beKT BOJAe.,crs~e; 

6.nOK 6- T€XHOJlOrVIfl B03,Q8~CTBVIR Ha 06b8KT. 

06e 3T~ T8XHOfl0f"" 06b8A~H8Hbl 8/1-HbiM ~HqJOpMa~~OHHO-

Bbi41-1CJllr1T8JlbHbiM KOMnneKCOM. CrpyKTypHO-CVICTeMHbiL-1 aHanV!3 npol{ecca 

BKfliOYaer 

ycraHosneH~e B~Aa npo~ecca no Knacc"cjl~Kali~OHHOMY np~3HaKy 

CTPYKTYPHOCT"; 

Bbi.RBneHI-18 cocraens:tta~VIX e npol.leccax BbiCOKl1X TexHonorVIa/1; 

Bbl6op CTPYKTYPHOro r"na)l(a npollecca; 

Bbi,Q€Jl8Hir18 np1-10pV!T8THO~ Y8CTVI npou,ecca Anfl B03,Q8~CTBVI~ Ha OCHOBe 

peaJ1VI38LJ,L-1VI npV!HU,IIIna ¢yHKL.11-10Hir1pOBaHV!R T€XHOI10rV!V! «VI3MepeHVI8 -

OL{8HK8- npV!HfiH18 p8W€Hir1fl>); 

o6eCn848Hir18 aH8JlV138 nOilHOTbl VI ,QOCTOBepHOCTI-1 V!Hcf:'OpM8l.IVII<1: 

Henpepb18HOe YM8HbWeHI-18 VIH¢0pM8LI,VIOHHOrC npOCTpaHCTBa; 
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5. TexHonont'leCKaH cxeMa cjlyHKL\MOHMpoaaHMH 

MHcjl0pM3L\MOHHO-Bbi'IMCnMTenbHOfO KOMnneKC3 

npOI.\8CC CTPYKTYP~3ai.\H~ o6beKTa BbiCOKO~ T8XHonorHH [9] BKniOYaeT 

B ce6H .QB8 o6R38T81lbHbl8 npot.-18AYPbl - «pa36lti8HVI8)> ltl « MOHT8>K}). 

Ocyl.l1eCTBHTb pa36HeH~e HCXOAHoro o6beKTa, 03HaYaeT o6Hapy)I{~Tb Hn• 

ye•A8Tb B H8M nOABWKHbl8 cpparM8HTbl, B38HMH08 pacnonO)I{8HH8 KOTOpbiX 

HeceT onpeAeneHHyto cPYHKLI"OHanbHyto Harpy3KY. CaM no ce6e nOA06Hbl" 

cpparMeHT MO)I{8T 118)1{8 H8 H8CTH C8MOCTO~T8nbHO" cpyHKI.\.OHanbHOii 

Harpy3K&.1, O.QH8KO, OH .QOIDK8H Bbi.Q8JlfiTbCfl T8K1-1M 06pa30M, YT06bl M8Jl8L71WI<18 

H3M8H8H~~. 38TparHBaiOl.l1H8 KOHcp~rypalj~IO <IJparM8HTOB, OTBeYanH 6bl 

li13M8H8HVIHM 06b8KT8 K8K ljenoro. noA06Hbl8 cpparMeHTbl MO)I{HQ 

paCCMaTpHB8Tb KaK ycnOBHbl8 8AHHH1.1bl HHcpOpMai.\HH CO CBOHMH rpaHHljaMH 

" HAeHT•ct>••al1HOHHbiMH npH3HaKaMH. TaKHM o6pa3oM, onepa1.1•~ 
pa36H8HH~ XOT~ H np~BOAHT K nepBHYHOMY H KaK 6bl K pa3AP06neHHOMY 

cocroRHIIIIO MOA8Illtl o6beKTa, HO npltl :noM CTPYKTYPHble e.QLIIHL.114bl He .QOIDKHbl 

H8XO.QltiTbCs=t B X80TL.1'-18CKOM 6ecnopfi.QK8, a .QOIDKHbl 06b8,QVIHfiTbCfl H8 QCHOB8 

npHHI.\HOOB HaHM8HbW8CO pa3nHYH~ B rpynnbl. rpynnbl cpparM8HTOB MO)I{HO 

Knacc•ct>•l1•PoBaTb no "x a11pecaM. 

Onpe11en"e CTPYKTYPHble BA"""l1bl, npHXOA"M K ecTecreeHHO~ 3aAaYe 

ycraHOB118HVIfl npaBvma ltiX coe.QVIH8HIAR. EcJWI lo1Meer Mecro noeropfleMOCTb 

KOM6HHal1""· TO TaKHe noaTOpbl npeACTaan~toT co6o" ycro~Y"Bble cpopMbl, " 

3TH KOMfiHHaljHH MO)I{HO np"MeH"Tb An~ onepaT"BHaro peweH"~ 3aAaY. B 

cny4ae, KOrAa noeTop~eMOCTb H83HaYHT8nbHa, cpopMy YCTaHOB"Tb 

AOCTaT04HO cnoJKHO " MOJKHO BbiAen"Tb TOnbKO o6nacT" npo6neM. C APYrDii 

CTopOHbl OTKpb1B88TCfl B03MO>KHOCTb AJlfl nOilb3088T811H-38K83YVIK8 

nepeocMbiC.m1Tb nepsoHaYailbHO nocrasneHHyto Ja.QaYy . 

npoB8A8HHbli1 aHanH3 HCXOAHO" HHcpOpMaljH" An~ peweH"~ 

nocrasneHHOi1 3a,L\84VI noKa3an, YTO A8HHaR ~HcpopMaU,~fl orpa}l(aer 
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D83riOXapaKT8pHOCTb ~-o~ayYHb!X HanpasneH~V!. p83Il\IIYHbl8 T8XHOF10r~~1 

npoB8,ll8hJ..1F! VICCne,QOB8HV1r:1 (M8TO,O,OnOrY1fl, M8TOAbl it1 C\.1CT8Mbl lt13M8p81-ilt11ii. 

Mero.Qbl ~ rexHonorltlfl o6pa6oTKit1 AaHHbJX 1t1 r.n.) Orcyrcrslt1e onbrTa no 

o6be,llvtHeHit1tO pa3HOMacwra6HbiX .QaHHbiX a OAHY Clt1CTeMy He no3sonRe"T 

C03,Q8Tb 8BTOM8Tit131t1pOB8HHYt0 6a3y ,Q8HHbiX H8 OCHOB6 np~Hl...llt1na 

H8VlM8Hbwero pa3Il\.1YLilfl 1-1 BbmonHeHL1R rnasHoro ycnos1-1fl AnA 

3cpcpeKT~BHOCO cpyHKLI~OHHpOSaHH~ 6a3 A8HHbiX - OAHOp830BOC0 BBOAa 

,[1,8HHbiX 1-1 MHOf0Kp8THOro l"lX ~CnOilb3088HI-1fl. 683 \.1CK8>K8H\.1fl 

,[11t1H8MV1YecKoro nose,qeHLilfl npoi..ieccos. KaK 6bmo orMeYeHo paHee (eM 

p83A8n 2 - 4), ~HcpopMaljHOHHO-BbiY~CnHT8nbHbl<i KOMnneKC AOn)l{eH 

BKntOYaTb ,o,se no,qcV~creMbl. B no,QCHcTeMe Ol...I8HOK, s npVIHU,ltlne 

YY8CTBYtOLl.\8Vi 80 BC8X T8XHOI10fVI48CKVIX npOL.I8 . .Qypax KOMnneKC8, OCHOBHafl 

Harpy3Ka ne)I{HT Ha nepeo<i npo1.1eAype - coKpal118H"e o6beMoB ""cpopMal1~" 

Ha 3rane ee naACOTOBK" K npo1.1eccy o6pa6oTK" [10]. Ha p"c.4 BbiAeneHbl 

OAHOPOAHble no rexHonorH4HOCTH o6pa60TKH ""cpopMal1"" 6noKH A " 5. 

OcHoBHOe H83HaYeH"e 6noKa A - npeAcraaneHHe e CTPYKTYPHbiX 

KOOPAIIIH8T8X CO,Q8p}I(8Hlt15=1 OT48TOB C 48Ilbt0 Bbl,[l8Jl8HVIF! O,QHOpO,QHbiX rpynn 

CVICT8MHOV! lt1H¢opM8U,It1t.1 3,aecb B K848CTB8 KOOp,Qit1H8T BbiCrynatOT 

cpyHKq"oHanbHble np"3HaK" o6beKTos (Ta6n. 1) An~ on"caH"~ CTPYKTYPb' 

«BXO.Q-npOL~8CC-BbiX0,0)) VI noJly4eH~fl npo,QyKTOB o6ecne48HI-1fl, ynpaBI18HVIfl. 

pa3B"T"q [9, 10). 

CDyH KL\VIOH8JlbH bl8 npt.13H8KLII, fiBJlfiiOlli~8CH Tllln0Bb1Mlt1 

Knacc~cp"Ka1.1"0HHbiMH CTPYKTYPaM", BblnOilH~toT ABe cpyHKL1"": 

1. OTP8}1(8t0T B03MO>KHOCTb OCMbiCJ18HVIfl nOnb30B8T8Jl8M CBoeV! 

J8,Q841o1 C T04KVI 3p8HVIR KOppeKTHOCTlt1 Ill nonHOTbl, T. e. paCCMOTp8Hio1R 

Hey'-IT8HHbiX acneKToB no ra6n. 1. nposepKI-1 BJ8111MOCBR3VI Me>K,D,y 

3Ha48HH~MH napaM8TpOB. XapaKT8pH3YIOl11HX Ka)l{l1bl" ~3 np"3H8KOB, "T.A; 

2. no3son~10T C03AaTb mnoayto CTPYKTYPY KOA~poeaHH~ HHcpopMa~"" 

COgep>K8T8JlbHb!X xapaKTeplo1CTLIIK \.1 o6ecn9'•-llo1Tb B03MOWHOCTb TVIm1J8L\IIIVI 

TeXHOilOrvtlt1 06pa60TKVI ,Q8HHb:X 
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Bb!'li-1C1EHHII (nP>< ewnonHeHH~ y<M8H~l 1 

CTAH!I.APTHbiF: PAC'lETHbiE3A,IJ.A'll-l 

OTQE;PA)I(EHI-IE PE3YJlbTATA (c<>CT&o, oH.l 
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np<:JlCTOB~CHHO, >WCHTC.l•) 

Ill I II 

P"c. 4 TEXH0fl0r114ECKAJ't CXEMA <IIYHKU~OH~POBAH~H ~BK flPOL.IECCOB 

BbiCOK~X TEXHOflOr111i1 
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CrpyKl)'pa KOOPA"HaT 6noKa A (A 1, A2) MO>KE'T paccMarp"sarbeR KaK 

8A"HaR e"eTeMa aApeeos. np" qJOPM"posaH"" 6a3 3HaH"fi " AaHHbiX (eM. 

pa3Aen 2, 3) cosepweHHO He o6R3arenbHO "cnonboosa>b see erpyKl)'pHble 

3IleMeHTbl 6noKa A. CTPYKTYPY 6noKa A MO>KHO eY"TaTb 6a3osofi 

""cpopMal1"0HHofi crpyKl)'pof\, "3 Koropofi s npoljecee noAroTOBK" AaHHbiX 

MO>KHO KOM6"H"posaTb (MOHT"POBaTb) pa3n"4Hble eOYeTaH"R 3neMeHTOS, 

\11CXOAR l-13 KOHKpeTHbiX 4eneJ.1 nOJ1b30BaTeJ1R 

5noK 5- CTPYKTYPa rexHonor"YeeK"x npoljeAyp, SK!1!0Yaer 6noK" 51 " 

52 nocneAH".:i COeTO"T "3 OOA6noKOB 52.1, 52.2, 52 3 " 524. Ecn" 3aAaYa 

6noKa A 3aKI110YaereR s CTPYKTYPHOM npeACTasne""" COAep>KaH"~ 

"HqJOpMal1""· TO 3aJ184a 6nOKa 5 COCTO"T S T"0"3al1"" TeXHOnOmYeeK"X 

npoljeAyp o6pa6oTK" A8HHbiX. 

3aAaYei< 6a3bl 3HaH"i< (AaHHbiX) - 51 ~BnR8TC~ cpopM"POBaH"e 

"HqJOpM8l1"" B COOTBeTCTB"" C A 1, rAe MOryT "MeTb MeCTO KaK noKanbHble 

(51.1 " 51.2), raK" nepeceKa10111"ec~ (51.3, 51.4, 51.5) o6pa3oBaH"" 

AaHHbiX. 

B COOTBeTCTB"" C T"OOSbiM" rpe6osaH-~M" (52.1) npeAeTasneH"~ 

AaHHbiX, see yenoBHble eA"""l1bl ""¢opMal1"" (MHO>Kecrsa c M"Hl1ManbHbiM 

OTn"""eM) qJOpM"PYIOTCR 8 COOT8eTCTSYIOLl1"e MaCC.,Bbl (52.2 " 52 3) ro 

cpyHKl1"0H8nbHbiM np"3H8K8M. 5nOK" 52.2 " 52.3 AOn>KHbl BKI11048Tb KaK 

Tpe60B8HVIH nOJ1b3088Tenei/l, T8K \1 B03MO>KHOCH1 (BapL-1aHTbl) TeXHOJlOillllii 

o6pa6orK" AaHHbiX. 

Tl-1nOBbte TexHonor~~..~ecKL-'le npoljeAYPbl (524) fiBnRtoll.llf16CR 

OAHOBpeMeHHO r"nosoi< CTPYKTYPOH sap"aHros 3anpoca, o6ecne,.,sa10r 

HenocpeACTSeHHO peweH"e 3aAa". KaK s"AHO "3 p"c.4, see 6noK" CBR3aHbl 

Me>K,lly C060.:i OpRMbiM" " 06paTHbiM" CS~3RM". 3TO 003BOnReT pean"30SaTb 

r"nosoil np"Hl1"n «BXOAa» s c"creMy. B paMKax A6HHOH pa6oTbl 6bln" 

npOB€AeHbl "ccneAOBaH"R S03MO>KHOCT" T"0"38l1"" "HqJOpMalj-OHHbiX 

np"3HaKos, nepeMeHHoe co"eraH"e KOTOPbiX, no cyr", RBnRerc• 
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CLt1CTeMHbiMLt1 rpe6oeaH~l=IMi.1 K ycraHosneH~to crpyKTypbl MaccV!soa no 

COA8p>KaHL-1to A8HHbiX VII< BblfiBJ18HLt11{) OAHOpO,QHOCTL.-1 :nora CO,Qep>K3HLt1fl. 

B Ta6n. 2 npeACTasneHbl T"nosboe ""cpopMa4"DHHboe np•3HaK" An• 

Bbl6opa eapV13HTOB VI nOC118AOB8T8DbHOCTVI A8~CTBLt1~ 8 T8XHODOrVU.1 

o6pa60TK" "Hcj:>OpM84""· 

B Ta6n. 3 npeACTasneHbl np04BAYPbl nOArDTOBK" "CXDAHD" 

"H<jJOpM84"" AM C03A8H"il 6a3bl 3H8H"" (A8HHbiX), KOTOpbiB 6bon• 

c<jlopM•posaHbl Ha OCHOB€ L-1CC118,QOB8HVIfl P•Aa CJlO>I<HbiX, 

pa3HoxapaKTepHbiX " HBCTPYKTYP•posaHHbiX npo4eccos [9] (eM. pa3Aenbo 2-

4 ).0co68HHO CJ1Q)KHO~ OKa3a118Cb 38A8Ya TlllnVI38l..IL1VI xapaKTepVICH1K 

napaMeTpos. B nepsy10 OYBPBAb 3TO KacaeTCR on•ca""" napaMeTpos, 

np"YBM 

CKODbKO 

He CTOJlbKO BL1A3 3H348HVI~ (KOJ1Lt148CTB8HHbl~, K8Y8CTB8HHbl~}, 

Ha6opa <<aTp"6YTOB>> napaMeTpos. B np""4"ne see 3T" aTp•6yTbl 

1113B8CTHbl: 8,QIIIHVIl..lbl VI3MepeH~fl, M8T0,[1 ~ T04HOCTb l-13M8p8HVI~, 

npBACT8BHTenbHOCTb " T.n. 0AH8KO, KOrAa <jlopM"PYBTCR ycnosHaR BAHHH48 

"H<jJOpM84H" (y.e.) (CM. paAen 2, 3), Bbli!CHRBTCH, YTO 60nbW8R Y8CTb 

aTp•6yTOB napaMeTpa OTCyTCT8YBT, YTO 8 PRAB cnyYaBB CT88"T nOA 

COMH€H~8 B03MO>KHOCTb " 4enecoo6pa3HOCTb HX COBM8CTHOrO 

HCnOnb30B8H"H. 3TOMY 80npocy npH np08BABH"" 3KCnep"MBHTanbHbiX 

lo1CCD8AOB8HL1Vi Heo6xoAIIIMO y,QenfiTb cepbeJHoe BHIIIM3HL1e. np" 

Q:>OpMLt1pOB8H~U1 3KCnepiiiM8HT811bHbiX MaCCl-1808 6bJJ1 npLt1Hs:IT npi<1Hl..IL1n 

<jlopM"posaHHR OAHOPOAHbiX Macc"8D8 no nonHoTe aTp"6yTo8 napaMeTpos. 

3aoo11o~eHIIe 

npoB8,Q8HHbl8 l-1CCJ18AOB3HLt1H MO>KHO paCCM8Tp&.1B3Tb He T0.11bKO KaK 

npl.1HLIL·'Inbl C03,Q8l-HU:I 6a3 3H8Hl-1~ \II A8HHbiX. HO \II KaK np1.1HLI~nbl 

MOAen•posaH"" BbiCOK"X TBXHOnor•• [4, 9, 1 0], COrJl8C088HHbiB C 

COBper.•eHHbiM\.1 T8H,Q8Hl.IL1HMVI nOCTpOeH~fl nporpaMMHO-T8XHOflOrV148CKL1X 

cpeACTB o6pa6oTK" ""¢opMa4"" [5, 11]. 
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8 CJlyYae, KOrAa ,QJlfl napaM8TpOB, KOTOpbl€ H806XOAI-1MO 

p3CCM8Tpl-188Tb COBM8CTHO, OTCYTCTByeT nOnHbiVi Ha6op H806XO,QI.1MbiX 

aTp"6YTOB (s DAHDM cnyyae pa3n"YHbl MBTDAbl "3Mepe"""· s IIPYrDM -

pa3HOMacwTa6Hble "HTepsanbl 8peMeH", " T.n.), TPYAHO Bb16paTb MacwTa6 

HOpMbl. ,lJ,e~CTBV1T8nbH0, flto6a~ T8XHODOfl.1s:! TOflbKO B TOM cnyyae MO>K8T 

CYI-1T8TbCTI V1H.QYCTpV1811bHO!A, 8CJ1V1 Ans:! H88 VIM88TCfl CTp8T8fV1TI ~ T8KH1Ka 

CV1CT8Mb! HOpMl-1poeaHL1fl. KaK npe,Qcrasns:~ercrt asropy, AanbHeL1wafl pa6ora 

s 3TOM HanpasneHI-11-1 noasonvtT peJKO noBbiClllTb IIIHAYCTpL1a!lbHbtL1 xapaKTep 

•Hcj:>OpMa4"0HHbiX TBXHOnom... npel!nOli<BHHbl" nOI!XOA K "HTerpa4"" 

cTpyKTypHo-<jlyHK4"0HanbHoro " c"cTeMHoro MOAen"posaH"R cnoli<HbiX 

CV1CT8M " 1.1HQ:>OpM8l...II.10HHO-Bbi4VICJ1VIT8JlbHO~ CPBI!bl 8 81l"HYIO 

1.1HQ:>opMal...IV10HHYtO rexHonorl-1to npe,qcraenrteT nepcneKTI.1BHoe HanpasneHIIIe 

T80pV1L1 Li1 npaKT~KVI MO,Q8IlV1pOB8HVIs:! CJlO>KHbiX CV1CT8M VI np01..t8CCOB L1 

C03A8HVIH 8BTOM8Tl-13&.1pOB8HHbiX CVICT8M L13M8p8Hl-1fl, KOHTpom:r l-1 

ynpaene"""· 

A8TOP 8blp8li<88T "CKPBHHIOIO 6naroAapHOCTb VI. B. ny3biH"HY " 

KonneKT"BY HayYHoro 4BHTpa np"KnaAHbiX "ccneAo8aH"" OVI>lVI 3a 

MHoronerHee corpy,QHl-1Yecrso no coJ~aHVItO nporpaMMHO-TeXHV1Y8CKVIX 

KOMnneKCOB AflTI ynpaBJ18HVIR CflO>KHbiMVI Cl-1CT8M8M1-1. 
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Ta6nH4a 1 Ta6nH4a 2 

<l>yHKl4liiOH3flbHble npM3H3KM 06beKTOB nmoBble MH<J>OpM34HOHHble npV13H3KH (T3n) AJl.R Bbl5opa B8plii3HTOB 

HaJBaH...,-e 06oJHa'-!eH...,.c CoACp}t(aHI<1C npvnHaKa 

<!>yHKL.J.l-10H8.nbHO€ g, npV13HaK, OTpa>KatO~L-1~~~ 

H83HaY8HLo18 <jJyHK4"0HanbH08 H33H3Y8HHe 30 

CrpyKT)IpHO- g, np"JHaK, orpa"'al0ll1"" 

<jJyHKLI"OHanbH3A crpyKT)IpHo-¢yHKLI"OHanbHYIO 

xapaKTep1o1cn1Ka xapaKTep•cr•KY 30 

3aAaYa, pewaeMaA 30 g, np.3HaK, orpa)I(31QU1HI1 BHA 

JaAa""· pewaeMblli 30, 

o6ecne4Lt1BaKJ~eVI BbtnonHeHV~e L-1M 

Q:>yHKL.J.VIOHanbHOfO H83H8Y8Hli\H 

KoHcrpyKTHBHO- g, npH3HaK, 0Tp3)1(310U1HI1 

1 np:JrpaM-MHbl~ 
1 3ha'-leH~te VIHrt 

I cD~t~3114eO:lt!ii 
"'"'-1-'0pMal.j~OHHbll-1 np!ll3HaK nplnHaK npV! 

I 
' Xc<;a<- : B~>~.Q I npli!Mep T'" I Han~He Han~t~- aBTOMan>~-

' "'P I CMbiG.n 

I Merpo;-<r '-lli!e fq>- 3~t~poeaHHci4 
! 903- I r.1'-l_ a-rpl-15 """""' o6pa6on:e I 
I ""'· I npasos. ~Hcj:>OpMal..jVIVI i 

HOBe- I 
_. 8-~ ~-· 

1 2 3 4 5 6 7 
I npocrpaHCT- Hayo.;Ho- Ka'-leCT- + r 1\,QpeeHb"' I BeHHble TeXHW·<eC- seHHbl~ 

I =M•HaThl 
K~e Han- norlJHaK T3n 
pasneHtMI, ' 

no.al--.fan-
I 

pasneH~R 

A.QpeCHbl~ ~~ K TeKcT Tpa,L.Irlt_t~OH- OpraHIIl3a- Ka'-lecr-
I + 

0 HO Cf1Q)KIIIB- U~\ol, \olCT04- B8HHbtt1 np~t~JHaK T3n i 
H Wlo18C):I Hlt!K.\1 lo1H-

I c 05b8KTr1BHO ¢opMal.illllo1, 
T CYl48CTBYIO- Ha3BaH\Its:l 
A l!.lllle CTpyK-

T9XHOnOfVIY€CK8H 6a3a KOHCTpyKn1 BHO-T8XHO.nOfli'll.l8CKYIO 

6a3y, Ha KOTOpOi< OCHOBaHO 

nocrpoeHHe 30 

I 
T TYPbl (opra-
A Hlo138Uio11o1) 
l1 XapaKTepltlc- CTa,a.rls:~ Ka1..1ecr- + A,a,peCHbli4 
~ Tlo1Kio1 BeHHbllil 1 np1.-13HaK T31l 
il COCTO.RHio1A 

3Heprem4ec••e " g, npH3HaK, OTp3)1(310U1HI1 
Ceo~crsa l...(ser, Ka4eCT- + + 

¢opMa 1o1 B8HHblV! T3n 
¢YHK4"0H3nbHbl8 KOnVIY8CTB8HHbl8 xapaKTepVICTV1Kit1 

xapaKTepVICTYIKII'I 30 

3KcnnyaTaljHOHHbl8 g, np.3H3K, OTpa)l(aiOU1HI1 

T.A 
,[lara Bee ,[lara Ka'-leCT- • A.o,peCHbliii 

A speMeHHble Ha'-lana 1o1mt BeHHbliii npi'IJHaK T3n 
K xapaKTep1o1c- OKOH'-18HI-Is:l, I T Till Kilt nep~OAI'I'-1-

HOCTb 

xapaKTepHCTHKH 3KCn.nyaT8L.J.!.10HHbl8 ~IIICilO KonH'-IecTBo, Kon1o1- + 
CTOHMOCT- Kom'l4ecr- '-leer- T3n 

xapaKTep•cT""" 30 

HaAeN<HOCTb g, npHJHaK, orpa)l(aiOL!1HI1 

xapaKTepHCTHK" H3A8)1(HOCTH 30 

3KOHOMHKa H g, npH3H3K, 0Tp3)1(310U1Hii 

Hbte eo corpy,a- BeHHbllil 
I 

noKaJaren~ Hl!IKOB, 

I ueHa 

l I 
" ~~cno Bee TeMnepa- Kon1o14e- + + 
3 l!IJMeps:~eMble rypa, KIIIC- CTBeH- T3n 
M noKaJaren~ f10THOCTb Hbllil 
e BO,Ilbl lo1 1.,1:\. 
p 

opraHH33ljHA 3KOHOMio1Y8CKL18 xapaKTepii'ICH"'KVI e 

COJAa""" " JKcnnyaTall"" 30 
H 

I 
" e 
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Ta6n~t~• 3 

npol.le.Qypbl no~rOTOBKH H.CXO,D.HOM MHcJ>OpM34HM Afls:l C03A3HHR 

603bl 3H3HMH (A3HHbiX) 

npoueAYPbl 4ro onpe,D,ells:~eT i PeJynbTaT npMMe'laHMe 
1 c~creMarV~Ja~.,-51- ro-6-heKTI1BHafl peanb- CI-1CTeMa KOOP.IlVIHar neps~YH8fl 

o6beKTa HUCTb C T0'1Kio1 3p8HI-Is:l npe,Qcras.neHt-151 CTPYKTYPf138UVIR 

¢JI13~Kr'l rJP8AM8THO~ W-IQJopMaU.I-11-1 1o1HQ:>OpM3UI-11-1 {C 

oiJnaCTVI ltl ct>yHKLjl-10- TOYKI-1 3p8HI-ts:l 

i Haf!bHbte acneKTbl ¢ll-131o1Kio1) 

' >Kio13HeAe:inenbHocn1 

2 }:lVI¢J¢epeHUio18\..IVIfl nonHora Bbi.QemnOTcfl o6nacn11 80JMQ}I(H851 

Cl-1CT8MaT\113\IIpGB3HHOJ71 n pe,QCT38118Hlll51 OAHOpo.QHbiX 06b8KTOB C CTPYKT'fPio133UVIfl 

1 

VIHcj:lopMau-•·"-1 c \~H¢opMaU\o1\.1 TO'-IK\-1 3p8Hio1!=1 non-HOTbl V1HQJOpM3Ulilfl 

Ll811bl0 onpe,QeneHVI:R l I-1H¢\OpMaU'r10H-HOrO 

o6nacn1 o6beKTOB npe,QCT8BJ18HIUI 

3. Bbi.Qenetwe I UeneBble ¢YHKL1VIlll KOHKp8TH8fl(b18) o6naCTb(J.1) 

KOHCTpyKH1BHOrO{b1X) • onpe.QeneHI-1~ o6beKToa 

Bl-1,ll8(0B) O,llHO- I 
POAHbiX 06b€KTO:: ___ L·--· 
4 .QeT3flYIJ3LII-1~ 1-1 ! HopMan-19HO- nepe'-leHb napaMeTpos c ,[lonOJ1H01T€JlbH8~ 

¢opM8JlJ.138l\!t't~ I npaaoaoe €.ll111HVI!..13MIII 1113MepeH'1l'l, CTPYI<TYPI<133q\Hl 

01H<:;JOpM3l\l-1VI 060CHOB3H\o1€ ynopR,Q0-4€HHbli1 8 VIHcbOpM3L!I.151 

Bbi,Q€1l€HHbiX I COOTB€TCT-BYI\o1 C 

o5nacrei1 I ¢yH KLI\o10H8nb-Hb1MI-1 

8CneKT3MVI 

)I(L'IJHe.QesnenbHOCH1 

5. Onpe,lleneH'1e np11po.Qa .QononHeH'1e napaMeT poe MeTponon-1'-leCK\IIe 

TVInoa napaMeTpoa B03Hlii~H08€HL'\F! \o1X 110BbiMI-1 arp~o~-6yraMI-1 a 8Tpi-15YTbl 

3H84€HIH~ 38Bio1CIIIMOCTIII OT JHB'--IeHVI\'1 

6 Onpe.QeneH\'m Heo6xo.Qit1Mble .Qonycri-1MOe L-~Cnonb- 0,llL1H L-13 

BOJMQ)KHbiX 3H8'-IeH\1:R OTtl€f1bHbiX 

i 
' 
I 

I 
' I 

I 

30BBHI.1e (o6pa6orKa) 3fleMeHTOB B Lj€n'1 

Tf!XHOf10rl-14eCKII'IX arpv6yros no np\IIJH8K8 B 33Bio1C\1MOC-TIII waroa npi<1HRTVIl'l I 
nyrelil o6pa60TKVI KB>K,IlOMY nplo13H8KY 

KOHKpeTHbiX 

r,apaMerpoe a 
38Bl-1CVIMOCTJ.1 OT n-1na l 

G;:~; . I. 
o6beKT08 I \.IICnGnb30SaH~1fl 

1 \.IIH¢lopMat.\>'~l-1 

c_ _________ L· LI"'_Oflb30Sa-Te!lb) 

or no!1HOTbl npe.Q- peweHVll'l 

CTaeneH\1l'l JHB'-IeHl.-1~ no 

K3)1(,£l,OMY era 3Tp1<1-6yry VI, 

I 
K8K Cfl€,llCTBYI€, 

' ,[lOCTOBepHOCTb >1 npa-

BOMepHOCTb IIICnOnb-

30B8HJ.1R nO!ly4eHHGr0 

I ~";,Y~::·T~-""" -- ..... --··-· ·-· 

MH0)1(€CTBO O,QHCPO.C 

I o5beKTOB - O.Qt1H M8CCI-1B 

I 
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~8 Abi.Qf!Jl€41-1€ lllp1M--H.ji-1Jlbl nepe'-leHb nplo1:3H8KOB, JJonycK8€TCFI O.QJ.1H 

1 npV13H8KOB, Kn8CC~~Io1K8WVI~ onpe.QemnOUjYI)( 8.Qpec npYIJHaK. KOI1YI-

i COCT88!1>HOUIVIX ltiH¢QpM8UIIIW 06beKTOB "leCTBO npYIJH3";;0B, 

I 
ca.Qpec~ 06beKTos npiiiJH8KL1, onpe.o.emuoll.l~X 

npe.QcraanRKJU~>"~e a.o.pec. Jl01l)KHQ 

npOCTP8HCTB€HHO~ 6b1Tb T8KOBbiM, 

I speMeHHble 4T06b1 np01 ¢op-

l 1 xapa'(TepYICHIK\.1 I MIIIPOB8HIIIVI Macc~t~-

I 
1 

1

9. AeranbHa!=! 

npopa6oTKa CB!=!Jei1 

K8K Me>K,Qy 

: np\.113H8~8M\.1, 

! xapaKTep~13YIOLI.li'IM\.II 
! 06beKT, T8K Y1 Me>K,.Qy 

M8CCVIB8Mio1 

1 

051l.ierO COCTORH\1151 J.1 · sa O,QHOpO,aHbiX 

np1<1MeHeHIA5l t1 r.r. I o6beKToB co6mo-

! .o.anocb npaa01no I 
I a.cpec Ka)KJ:loro 1 

i o6beKToa paMKax j 
3TQrQ M8CC>188 -

C¢opMI-1poaaHbl 

C~CTeMa K00PAYIH8T ~ 

lnepe'-leHb 

napaMerpoa, 

pewaeMble Ja.lla'-11-1 

.ll!ll'l AOCT\.II>K€H\.IISI 

t..lefl!-1 

061141-1e (CBl=IJYIOU41<1e) 

npL13HaK~. noJeon~JOLI.lYie 

M8KCJ.1M8IlbHO p€81lYI3088Tb 

K8K TPBA\.1\lii.-IOHHO 

CflO>KYIBWIAI-'iCSI, p€8JlbH0-

06beKTio18Hbli:1 Ha6op 

Ae~cralo11ii np1.1 o6pa6oTKe 

IIIH¢'0pM3LI\.1111, T8K Ill 

cneul-1¢v11cy 

LH~----

f p8CCM8Tp!-188€MOA 

I I IIIH¢opM8LJYIYI; npYIJfi8KIII, : 

1 I noJaonRJOLI.j~-ie _J 
I ocyLI.lecranl'!rb CBRJb Me>KJJ,y 

M8CCJ.188MYI 

J 1:1 CocrasneHI'I€ nony'-ieHHbllii I YT04H€HH8l'! CTPYKTypa 1'1 CxeMa ! 

1lOK8flbHbiX nepe'-<eHb a.cpecHbl¥ <:ocras Ka}I(,Qoro 

l(Jl8Cci'I¢VIKaropoa npV13HSKOB KnaccwfmKaropa 
Kfi8CCVI¢IVIK3TOpoa 

3fi8M9Hlbl 

CTpyKTypbl 5,Q 

t' 11_ nPeACTaam;-;1·:~·.rnoC1·o~HHbl~ Yl!l\-1 I Cocrae T3n- nOCTOSJHeH- r Knacc\o1¢IIIK8Top I 
I 
on~caHIM1 o6beKTa e nepeMeHHbli1 cocrae ra6JJYI'-1Ha~ ¢opMa. CoCTaa I T3n MO>KHO 

. JaBYICVIMocT~ or r;.n T3n- nepeMeHHbli1- no ¢opM111poaaTb 

i 13n K8>K,I:IDMY o6beKTY napanne!lbHO c I 

I 
nocne,QosarenbHO 1 npot.~eccoM 
yKa3blaaercfl a,apec. JareM on111caH!-1R 

I 
T30 CO CBOVIMIII 06beKTOB 

3HSY€H!-1RMIA 0KOH'-iaTE'nbHap 

crpyKTypa 5£l 
i 12_ C60P -----t ¢opMa c6opa · ltlcxo.QHaR IIIH¢oPMa~ 

IIIH¢lopMaUI-1111 o6 1 Aflfl BBOAa Afls:i 

o6beKTax 1 
BBTOMaTIIIJL-IpoBaHHOH 

! o6pa5oTKVI 
I _j___ __ 
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