
Y9-~ 0Lt-

B.H.CaMORTIOB 

CTPYKTYPHO-~YHKUHOHAJibHOE 

H CHCTEMHOE MOL(EJIHPOBAHHE 

CJIO)KHbIX CHCTEM 

Pl0-99-104 

HanpaBJJeHo B )l(ypHan «l-hBecnu1 PAH. Teopm1 H CHCTeMbl 
ynpaBJJeHmI» 



1. BBeAeHMe 

Ci-1CT8Mbl MOJ).8Ilf.o!pOB8H1.1R, KOHTpOil!=l VI ynp8Bil8HVIR, peanlo130B8HHb!8 B 

BVIA8 VIH$OpM84VIOHHO-Bbi4VICI1'1T8JlbHOrO KOMnfleKCa, !=IBfl!=IIOTCfl COCT8BHOC1 

Y8CTbiO COBp8M8HHbiX ¢>1113HY8CKVIX 3KCn8pVIM8HTOB &.1 T8XHOflOrVI1-l8CKVIX 

np048CCOB. Pa3p860TK8 06~ee1 M8TOAVIK&.1 C03.Q,8HM:R T81<VIX CIIICT8M AHA 

CflO>KHbiX cf:l1-13VIKO-XI!IMVIY8CKVIX np048CCOB C K8T8flli!TVI48CKL-1MVI 
'"'"""aM" 

f1Bm:j8TC!=I 8KTY8I1bHO" 38,Q,848~ ~ OTKpbi888T HOBble nepcneKTIItBbl 8 p83BVIH1VI 

BbiCOK"X rexHonor"~ [1 ]. 

8 Hacro•l!-lei1 pa6ore paCCMOTp8Hbl HOBble fl0/1X0Abl K "HTerpal-1"" 

CTPYKTYPHo-cjJyHKL-I"OHanbHoro. c"creMHoro MOAen"posa""" cnmKHbiX c"creM 

" "HcjJOpMa4"0HHO·Obi4"Cn"T8flbHOi1 Cp8/1bl B 81\~HYIO "HcjJopMal-I"OHHYIO 

T8XHOI10n·HO VIJMepeH\.1.R, KOHTPOilR VI ynpasneH\o1s:1. 

CrpyKl)'pa pa6oTbl c.neAYIDutaR: s pa3.ne.ne 2 pacKpbiBaercs:~ co.nep)l(aH\.1e 

nOH5=1TL-1R «BbiCOKIII8 T8XHO.nQrl-1H»; 8 pa3,ne.ne 3 C L-1CnO.nb3088H\.18M HOBOrO 

nOHRTH5=1 BbiCOKO~ T8XHO.flOrVIII1, C Kf.16epHeTW.J8CKIIIX n03111Ul-1i1 paCCMOTP6Hbl 

ocHOBHble nono>KeH"" reop"" CTPYKTYPHO-cjJyHKL-I"OHanbHOro MOAen"poea""" 

CilO>KHbiX CHCTeM; 8 paa,qene 4 paccMorpeH CIIICT8MHbiC1 nO,QXO,Q K 

Knacc~cjJ"Ka4"" CTPYKTYP rexHonor"4ecK"x npo4eccoe; B pa3Aene 5 

npOB8A8Ha TlllnL-13841/!fl npo~e.Q,yp MO.Q8I1111p088HIIt.R CflO>KHbiX CVICT8M; B 

pa311ene 6 AaHa cjJyHKL-I"OHanbHa• Knacc"'*'""a4~" MHorocjJaKTOPHbiX 

rexHonon.,YecK\.1X npm~eccoe; e paJ.Qe.ne 7 
paccMorpeHbl OCHOBHble 

cocraam::uoll.1VIe 1.-1 crpyKTypHble THna>t<lt'l s npou,eccax BbiCOKIIIX rexHonorlt'IH, 

nplt'IB8A8Hbl peaynbTaTbl aHaru1aa PRAa npou,eccoe BbiCOKLIIX rexHonorLIIH 111 

<f>HJIIIY8CKVIX 3KCnepL-1M8HTOB. 

B 38KI110Y8HI-1H o6cy>+<.Qatorcs:~ nepcneKT\.1Bbl npii!MeHeHHR 

np8AflO>t<eHHOrO nOAXOA8 AJ1R MOA8I1\.1p0B8H\.1R CJlO>KHbiX T8XHOI10rlltYeCKHX 

npot..~eccoa. 
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2. HosbiM nOAXOA K noHs:tnno "BbiCOKMe TexHonorMM" 

BecKVIM apryMeHTOM B nonb3Y pacKpb1Tio1.!=1 noHRTio1.H "BbiCOK1.1e 

T8XHOI10rl.11.1" !=IBI1fl8TC!=I npVIOpVIT8TH08 1.1CnOflb30B8HVI8 HOBbiX qJI.13VIKO-

XVIMVIY8CIQ.1X npOU,eCCOB C npHM8H8HV18M AOnOJlHVIT8JlbHbiX BH8WHVIX 

B03,Q8VICTBVIC1 T8KI.1X, K8K M8rHVITHbl8 VI :meKTpOM8fH1.1THbl8 nOfH:j, nyYKVI 

38pRlK8HHbiX 48CTI.1U,, T8XHOI10fVIIo1. H8VITp8Jli.138U,I.11.1, 8KTI.188LJ,VIVI, cop6U,Io1.VI VI T.A. 

[2-8). 3TO 06CTOHT8JlbCTBO n03BOJUl8T p8CCM8Tp1.1B8Tb nOHfiTVI8 "BbiCOKl-18 

T8XHOT10flillil" KaK npOL.\9CC c onpe,q,en~HHbiMI.1 MHOroypOBH8BbiMI.1 

38KOHOM8pHOC'mMVI, A.Jls:l 1.13}"-18Hio1!=1 KOTOpbiX H806XO.Q,Io1MO MCnOI1b30B8Tb T8 

VIJlVI VIHbl8 M8TOAbl M8T8M8TM48CKOrO MO.Q,8flVIPOB8HI..U1 [9 -12]. 

HecMOTp!=l H8 VIM810UlYIOC!=I 06~HOCTb OnVIC8Hl-1fl npOU,8CCOB, MX MO>KHO 

KI18CCVI¢H4HPOB8Tb CSMbiMVI p8311W-4Hb1Mio1 cnoco68MVI. TaK MO>KHO p83I1l148Tb 

npOL..j,8CCbl: .Q,VIC!<p8THbl8 VI HenpepbiBHb18, .Q,8T8pMMHMpOB8HHbl8 VI 

croxaCTII!'-18CKVIe 111 T . .Q,. 0.Q,HaKo AJ1fl pacKpbiHIH nOHHTVIfl UBbiCOKHe 

rexHonorVIVI" Ha~~t6onee acP¢eKTVIBHO npVIMeHVITb CTPYKTYPHD-¢YHKU.~OH8I1bHble 

M8TO.Q,bl Om1C8H~s:l 3B0fltol.\H~ CflO>KHbiX T8XHOI10r~48CK~X np048CCOB C 

1.1CnOilb30B8HVI8M C~CT8MHOrO nOAXO.Q,8. 06naCTb peweH~fl 3TO!'i; npo6neMbl 

HBXO~~TCfl 8 cQ:lepe MOA8IlVIp088Hiilfl CflO>KHbiX T8XHOflOrVI48CK~X npou,eccoe 

~. npe>t<Ae scero, s ~x c~cTeMHOI< CTPYKTYP~3a4""· 

Ha pV1c.1 npMBeAeHa crpyKTYpHas:~ cxeMa rexHonor~YecKoro npo4ec-

ca. r.Q,e A - npRMbl8 CBfl3111, [, - o6paTHbl8 CBfl3111, 38T8MH~HHbl8 npRMO-

yrOflbHVIKM- B03MO>KHbl8 MSCTa BH8WH8fO 803):l8l1CTBVIR (Hanplo1Mep, n'f'-lKSMrr'l). 

PeanbHOCTb TaKOVi CTPYKTYP"3a4"" npo4ecca npe.Q,nonaraer 

paCCMOTpeHI.18 o6paTHbiX CBfl38l1, 4111Cfl0 KOTOpbiX MO)t(8T 6bJTb 60flbWIIIM B 

3aO"C"MOCT" OT KOfl"YeCTBa nocneAOB8T8flbHbiX np04811YP (1. 2, 3 ..... n) 

T8XHOilOrl148CKOrD np048CC8. 4VICJlO 06paTHbiX CBR38~ cy~eCTB8HHO BJlVIfi8T 

He TOflbKO H8 K848CTBO QlyH!(4MOHHpOB8Hiilfl npOLJ,8CC8 8 38.Q,8HHbiX npe,q,enax, 

HO H HS COA8p>K9Hi118 ill ypOB8Hb BbiCOK~X T8XHOI10n1li!. K T8KOMy BbiBOAY 8BTOp 
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np~wen e pe3ynbrare c~creMHoro aHam.,3a ps:~,Qa HOBbiX rexHonor111V! 

(np~J1Q)K8H~8 1) C n03i-1l..\~V1 C~CT8MHO-CTpyKTypHOro nO,QXO,Qa. 

KaK npouecc B uenoM, raK i-1 mo6y10 ~J cocrasns:~IOL1\VIX ero npoue,Qyp no 

xapaKTepy o6paTHO~ CBs:!3~ MO>KHO pa3,Q8nLHb Ha ABa T~na: 

1) npOL...I8CC nps:!MDrO nonyYeH~s:! npo,QyKTa, 8 KOTOpOM o6paTH8.R CBS13b 

MHOrD3H8YHa \o1 BblnOJ1HS18T TOJ1bKO pOflb ¢li1KC8TOpa i-1COOJ1H8Hli1.R 

npo~ellYPbl; 

2) npOL...I8CC, B KOTOpOM 1113-38 CJ10)KHQCH1 OPOLIICXQ,Qj:!L1\L!IX 

npeo6pa30B8H~Vi MHOrDKp8THO nOBTOps:!IOTCfl O,QHLII 1-1 Te )1{8 

npOL!8AYPbl, T.e. HenpepbiBHO 803HL-1K810T LJ,li1PKYI1fi4~0HHb18 Harpy3Kl1. 

' 
'',~ ',-~ 

A 

Puc.l. CTp)'KT)'pHaH c:xeMa o,n:Horo H3 nmaJKeit TeXHOJIOTHqecKm·o npouecca 

BbtWe 6bi110 npeAJ10>KeHo paccMaTpHaarb "BbiCOKHe rexHonorYII-1'" KaK 

u,~pKyns:~l...IIIIOHHble npol..leCCbl, rAe yMeHbW8HYie li~PKYilfll.l,li10HHbiX Harpy30K 

MOW8T 6b1Tb OCy~eCTB118HO C nOMOU-IbiO 06beA~H8Hlllfl ABYX l1 6onee 

npot..~eccoa c pa3JU11..1HO~ ¢~13111'-lecKoill opVIeHrauHeill. B peJynbrare 1-1x 

838LIIMOA8i-1CTBL-1fl C03,Q810TC5=1 YCTOL14L-18b!8 npDL...I8CCbl no OTHOW8H~IO K 

nonyY8HLIIIO KDH8YHOrO BbiCOKOK8Y8CTB8HHOrO OP0AYKT8 Lil CHL-1M810TCS1 

H8r8TL!IBHb!8 B03,Q8ii!CTBLII.S1 no OTHOW8HV!IO K 8H8WH8~ Cpe,qe [1, 13-16]. 
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06be.QYIHeHI!Ie ABYX npoueccoa ,Qa>Ke np~ H8fli114HH 49TKOL1 1..1em1 

ctJyHK4\.10Hio1p088HiiiR RBJ1R8TCfl i-1CKf11041i1T8J1bHO c.no>KHOYI npo6neMOYI. 

CTPYKTYPHo-¢yHKUIIIOHanbHOe npe,QcraaneHHe ¢~3L-148CKoro cocros:~HL--tfl 

06beKT8 ,QOil>KHO BKI11048Tb ML-1Hli1MYM 48Tb!p8 rnaBHbiX KOMnOH8HTbl: cflyHKl.l~s:l 

Henocpe,QcraeHHO npouecca VI rexHonor111111 ere pean~3aU~~ (6a3oaas:~ 

KOMnOH8HT8), ¢lYHKU111111 06ecne48HL-1fl, ynpaBJ18HVIfl VI p83BVITVIR. CxeM8TW-i8CKio1 

cfJYHKl..\L-10H8IlbHbl8 OOJ1R H8KOTOpb1X T8XHOJ10rL-1Y8CKVlX 0POL-18CCOB npYIB8,Q8Hbl 8 

ra6n. 1. 

¢yHK4ill~ 068C08Y8HL-1R, ynpaBJ18Hli1R 1-1 pa3Bio1Tll15=1 npe,QCT88J18Hbl K8K 

cflyHKU,L--tL-1 "axo,Q", "npo4ecc" 1-1 ~BbiXO.Q". PaccMaTplilaafl rexHonorVJYeCKVIYI 

np048CC (pi-1C.1) KaK KOMnneKC 3J18M8HTOB L-1 B38VIMOCBfi38Vi, MO>KHO OTM8T\.1Tb, 

YTO see nepeXO/lbl MeJKAy npo~eAypaM" 1, 2, 3 ... n npeACTaBJl•IOT co6o" 

K.I18CC1i148CKL-18 MO,Q8J1H "BXOA - np048CC- BbiXO,Q", f,Q8 npe,Qbi.QYLl.lliiVi :meMeHT 

RBJ1R8TCs:l "BXO,QOM", nepeXO,Q - "npOU8CCOM", a OOCI18AYIOL1\VIYI - "BbiXO,QOM" 

3aMeT~M, 4TO ill "BXO,Q", Y1 "npOl..\8CC", ill "BbiXO,Q", 8 CBotO 048p8,Qb, 

npe,Qcraa.nRIOT co6oH c.nmKHble CTPYKTYPHble o6paJoeaHI!Ifl roro >Ke B~,Qa. 

HeCMOTpfl Ha K8>KY~YtOCR npOCTOTY MOA81lill, K8>KAb!YI Yl3 3118M8HTOB 

npe,Qilaraerc~ paccMarpl1B8Tb KaK o6beKT BbiCOKOL1 rexHonorl1VI. TaKiiiM 

o6p830M, OCHOBHbiM 0TllM41i1T8J1bHbiM npl13H8KOM BbiCOKO~ T8XHOnOrYIYI 

~Blls:I8TCfl H811YI4l18 o6p8THbiX c;pyHK4l10H8.nbHbiX CB~38YI, nOCTOfiHHbiYI 8H81ll13 

KoropbiX noJsons:~er ycraHaB1ll1B9Tb Heo6XOAMMYto creneHb CTPYKTYPl13BU,Iill1 

1o1cxo,QHbiX ABHHbiX AIU:I npHHRTMfl peweHIIIH. 3ra npol..\eAypa ADll>KHa 

BBOAiiiTbCR An" onpe,QeneHVIfl orpaHL--t4eHVJ~ " HOPM•pyeMocr• 

T8XHOJ10fi-148CKOrO npOl..\8CC8 . 

.Qanee, OOA BbiCOKHMM T8XH0110fl1f1Ml1 6yAeM nOHYIM8Tb T8KYI8 

T8XHOJ10rillill, B KOTOpbiX AJ1R no.ny48H~~ BbiCOKOK848CTB8HHOro npo,QyKTa 

H806XOAiiiMO o68C084i11Tb MiiiHYIMa.flbHble 06beMbl l..\111ptcy11fi4HH, T.e. ypOB8Hb 

CT861i1Illl1384illlil 06paTHbiX CBAJ8i1 AOJ1)1(8H npYI6JH.OK8TbCs:l K ypOBHIO 

yCT0~4VIBOCTYI npfiMbiX CBR38M. np11 aroM ocrpo acraer aonpoc o 

BOJMO)I(HOCTVI BbtAeneHiiiA CTPYKTYPHbiX aneMeHroe. Koropble npe>KAe acero 

s:tamltOTCfl HenocpeACTB8HHbiMH o6beKTaMM aoJ,O,e'1craiiiR 1-1, no cyLilecray, 

¢lopMMPYIOT KaYeCTBO CT861o1J1l138L\I'IH. 
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Ta6n•t~a 1 

npHMepbl COBMeCTHOrO paCCMOTpeHMH npo~eCCOB Ill COCT3BJUUOI.l(MX 

MOAellM 

: N~ HaMMeHoaaHMe CocrasnHtOW,Me Mo,qenH -~ -l 
' n/n i rexHonorw-~eCKHX npo4eccoa BXOA npot~ecc BbiXOA 

1. Yn1flt.138l...III'IS1 TOKCIAYHbiX Ill 

I I BP€AHbiX XVIM_l-148CKI.1X B8LJ.t8CTB 
i ,, I 

I 
I 

I 
nyreM B03.Q811!CTBI-UI 

' 
3Il8KrpOHHbiMV1 nyYK8M\.1. + I 

2 repM€TVI38LI,VIfl KOHT8ii!HepOB C 
Bp8AHbiMVI Ill TOKCVI4HbiML1 

I 
XL.1Mli1Y8CKit1MIII C08.QII1H8Ht1RMVI 

Af\fl nOCI1€AY10l..1.18rO Xp8H8HYIR. + + 
3. nonyi..!€HVI8 3TII'II18HrnVU:Ollfl 

3Il8KTpOHHO-nyi..IKOBbiM 

M8TOAOM. + 
4. MoA•¢••a4•H cjl•a••o· 

XL-1MV1"--eCKLo1X CBOL1CTB 

no.nynpOBOAHL-1KOBbiX 

MarepLo1anos, Kpll!craruloa L-1 

Mera.nnos nY'"!KOBbiML-1 

B03Ae&i!CTB!-1f!MV1. + 
5. Cl-1HT83 Marepl-1anoa, 

' ! H8YCTOlJIY!-1BbiX B HOpMa.nbHbiX 
' ' yc.nOBL-1fiX. + 

6. np!t1M8H8HIA8 rpctAL-18HTHOrD 
MarHI-'ITHoro nons:~ Afls:i 
o6pa60TKL-1 noceeHoro 

Marepl-'!ana, noYBbl " BDAbl c 
48.nbt0 y.ny-yweHI-'IH Kal..lecrsa 

C8Jli?CKOX03fiL1CTB8HHO~ npDAYK-

I 

41<1Vl, noBbiW8HL-1fl ypo>Ka&i!HOCTL-1 

_J " Ocj>cjleKT.BHOCT" 
npOlo13BOACTB8. + + 

II 

7. V1cnonbaosaHI1e a,qcop64~u1 npL-1 

0"--L1CTKe L-1 8H8IH138 He¢n1 L1 

raJa npL-1 L-1X rpaHcnopntposKe 

no Tpy6onpOBOAY + 

H8I1Li14l-18 CJlO)f{HbiX 06paTHbiX CBR3ei/'l, Q:>yHK4L-10HLo1pOB8H~e KOTOpbiX, 8 

KOH84HOM l-1TDre, onpeAe.n~eT Ka""!eCTBO BbiCOKL1X TeXHO.nOrL-1fl, rpe6yer 

6 

COJAaHII'Is:l caMoopraHVI3ytaUJ,eLilcfl l-1 p83BI'18810UJ,€C1Cfl l'IHQ:>OpMa~~~tOHH0\71 

rexHonorL--H-1. Hosas=~ ~HcpopMBL.\l'IOHHafl rexHonorVtfl ADil>KHa o6beA~HI!lTb 

npOI..I8CCbl C pa3IlV14HbiMM ¢VI3li'IY8CKVIMII'I OpV18HT8LI.VIflMVI, C pa3HOM8CWT86-

HDCTbtO L1 pa3HoxapaKTepHOCTbiO scex i'tX cocrasm:uoll.llo1X. 

3. CTpyKTypHo-cj>yHKll•oHanbHOe MOAen•posaH•e 

CflO>KHbiX CHCTeM 

B Hacros:~~ee speMs=~ cnmKYIJlOCb HBHoe HecoorsercrsVIe Me>K,Ay 

noreH4Y181lbHbiML-1 B03MO>KHOCTRML1 pa3BL1TYIR cpeACTB Bbi4L1CilL1TeflbHOC1 

T8XHL1KLo1 (CST) Lo1 ee npl-1M8H8HII18M B H8YYHbiX L1CCJ18AOB8HV1RX 

npOL13BOACTB8HHO-T8XHOJlOrl-1Y8CKio1X np048CCOB, npORBJ1Ht0li..\88CR B HY13KOII'i 

3Q:>c.PeKTYIBHOCTL-1 Lo1cnonb30BaHV1R CBT. TaKoe no.no>KeHL-18 sel4eil'l cno>KVIIlOCb 

He cnyyai/'IHO, era MO>KHO OXapaKT8pLo130B8Tb K8K npL-1Hl~L-1n\.18IlbH08 

npOTL-1BOp81..1V18, Bblp8>K810Ll..I88CR B G.nO>KHOCTL-1 YCT8HOS118HL-1R COOTB8TCTBV1fl 

Me>KAY reHASHU,Yis:tML-1 paaBIIITL-1s:t ~~'~ npL1MeHeH~~ts:t CBT s Ka~bl~ TeKY~L-1i1 

MOM9HT epeMeH• (CM. p•c.2). 

y.e. "Pecypc" "norpe6HOCTb" 

t 
c t 

P•c· 2 A•arpaMM3 cooTseTCTB"H "Pecypc-noTpe6HOCTb" 

Bbi4L-1CJlHTeflbHbl8 CHCTeMbl pa3BL-1Bafl&.1Cb Lo1 pa3BV1B810TCR no DAHl-1M 

aaKOHaM, a o6bE!KTbl cpyHKL\HOHL-1pytOT He TOilbKO no APYri-1M JaKoHaM, HO Yl 

XapaKTepYI3YIOTCfl HeynopfiA048HHblMH 48flfiM&.1, QJOpM8IlYI3088Tb KOT0pb18 8 

PHA€ C11Y"86B He npeACTaBn•eTC" B03MO>KHbiM [11, 13,17,18]. 
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Bcne,QCTBVIe Takoro no.no>KeHVIs:~ MO>KHO BbJA8IlVITb ABa ri18BHbiX 

MOM€HTa· 

,QocnmlyTbl~ ypoeeHb CBT ocraercs:~ Hesocrpe6osaHHbiM H8CMorps:~ Ha ro 

'-ITO y>Ke c¢opM\o1posaH ,llOCTaTo'-IHO MOL.llHbl~ noreHL.lVIan Afls:l peweHVI~ 

T3KOro Kpyra 33,lJ,3'-1, KOTOpbli1 6bJ MOr 06eCn8'-ILIITb HOBO€ K8'-18CTBO B 

pa3sVInn1 o6beKTos. 3ro o6bs=~cHRer crpeMneHIIIe COJ.QareneV! CBT 

pa3pa63Tbi83Tb HOBble, 6onee cno)!(Hbl€ Bbi'-IVICilVIT€JlbHbl€ KOMnneKCbl, He 

VICnOilb3Ys:l npl.'l 3TOM 803MQ)!(H0CTIII y>Ke VIM€10l.LlVIXCs:l Cp8,QCTB, CBOAs:! K 

MVIHVIMYMY 1t1x nOT8HLI,VI3JlbHbtlli pecypc. 

¢yHK41110HV1pOB8HVI8 06b8KTOB, Afls:! KOTOpbJX C03A310TCs:l Bbi'-IVICJlVIT€IlbHble 

KOMn!l8KCbl. 6a3VIpyeTCR TO!lbKO Ha C06CTB8HHbiX npo6I1€M3X 6e3 

,[I,Ocraroi..IHO~ B33VIMocss:~Jltl c reHA8H4VlRMVI pa3s!f1TIIIR CBT. T aK, aHanl-13 

JH3'-11t1T8IlbHOro '-IVIcna o6beKTOB noKaaan, '-lTO npaKTw-leCI<l-1 orcyrcreyer 

8,ll,it!H35=1 M€TO,QOI10f~R Ill T8XHOI10rVls:l np048CC8 "VI3MepeH~e - 01..18HK8 -

np~Hs:!Tltle p8W8HIIIs:l" KBK npVIH4VInVIaJlbH8.R OCHOBa (VICXO,ll,Hbl€ .Q3HHb18) ,ll,!ls:i 

scex BbiYVIC11V1TenbHbtX npOL\€Ccos. B YaCTHOCTVI, OTCYTCTBYIOT 8AVIHble 

rpe6osaHVJ5=1 npe,qCT88!18HV1R T8XHVlK0-3KOHOMYIY8CKLr1X napaMerpos 

OnVIC8HVIfl COCTO.RHVIfl 06b8KTOB, BKJliOY8fl T8KL!I8 X3p3KT8pVICTVIKVI, K8K 

TOYHOCTb V.JM8p8Hit1Sl, M8TOA l-13M8p8Hlf1fl KOOp.QYIH3Tbl 80 Bp8M8Hltl VI 

npocrpaHCTB€ VI Ap., '-ITO, 8 KOH8YHOM VITOre, H8Pl=IAY C noKaJ8T8Ils:IMVI 

nDilHOTbl VIHQ:IOpM84YIVI, flBJls:I8TCfl onp8,Q811fll0l.L1LIIM npVI Bbi60pe VI 

YCT8HOB!l8Hit!LI! OrpaHVI'-18HVIL1 Afls:l npV!M8H8HLr1fl COOTB8TCTBYIOW,It1X 

Bbl4VICJll.1T8IlbHb!X CIIICT8M. V1M8HHO 3TVI XapaKTepVICTVIKltl ,[l,Oil>KHbl 

ctJopM!t1p083Tb HOBYKI CI.1CT8MHYIO M8TPIIIK)' L4H¢0PM8Lil-10HHOV! T8XHOI10fVIL-1. 

8 CBOtO 048p8,lJ,b, BblW8H8388HHbl€ MOM8HTbl MO>KHO C'-IVITBTb 

npl.1H4VInV18IlbHOtil OCH0BOrt1 AflR ¢0PMV1p083HVIfl 6aJ ,ll,8rlHbiX Y1 6aJ 3H8HVIV!, a 

T8f0Ke ,[l,Jls:i Bblp860TKI.1 rpe60B3Hittrt1 no ¢YHK4VIOH3JlbHOMY C00TB8TCTB1t110 

Me)!{,D.y 3¢¢et<."TIIIBHbtM npVIMeHeHio'!eM CST VI paJBIHVIeM o6beKToB. 

B KaYecrse o6beKTOB Moryr paccMarpVIBBTbCs:~ rexHonon'IYeCKVIe 

npol.leCcbl, ,D,es:~renbHOCTb npe,D,npVIRTltl~. opraHio13at..tVJOHHbJX cTpyKTyp, HayYHO-

~CCileAOBaTellbCK\118 " 0 n biTHO-KOHCTpyKTOPCKVIe pa6oTbl. pa3B..,TL-1e 

g 

COL!VI3JlbH0-3KOflOrt.'I'-18CKVIX KOMni18KCOB VI Ap., AJlR KOTOpbiX H806XOA&.1MO 

nOBbiW3Tb K81..18CTBO T€XH0JlOrVIVI npVIHs:ITVIR p€W€HVI~. 

8 nepeyto 0'-18P€Ab. BbiW8CKa.38HH08 OTHOCVITCR K CflQ)!(HbiM, 

MHoronap8M€TpVI'-l€CKVIM npOI..I8CC3M, KOTOpbl€ nOilYYVIIlVI 8 nOCJl8AH€8 speMs:l 

BC806b€MI110ll.l€8 H83B3HVI8 "'BbiCOKVI€ T€XHOilOrVIVI" [1]. 3TO H3388HVI€ 

pacnpocrpaHs:~ercR npaKH1YeCKIII Ha see CflO)!(Hble cospeMeHHbJe npo1..1eccbl Vl3 

pa3I1VI'-IHbiX 06Il8CT€~ HayKVI VI T8XHVIKVI. TaKO€ nO!lO>K8HVI8 B8ll.l8~ H€ 

n03BOJls:I€T AV1ctJctJep8HI..IVIpOB8HHO paCCMaTpL!IB8Tb K3~bl~ 1113 npOI..I8CCOB, a 

CKOpee YK33bi888T H8 TO, '-ITO npVIWilO Bp8MR Bbl,ll,811L4Tb Lil3 BCero 

MHOrD06p83Lils:l np048CCOB T8KO~ Kil3CC, KOTOpb!V! xapaKT€PVI3Y8TCfl 

npVIH4V1nV1BilbHO HOBbiMIII T8XHOI10rvt'-18CKV1Mltl CBOrt1CTB8MV1, npVJCYtJ.IltlMIII TOJlbKO 

3TL4M npOL\8CC3M. 3TO CBO~CTBO MO)!(HQ cctJOpMyll~pOB8Tb K8K 06ecne4eHUe 

Henpepb16HO(/ 638UMOC6R3U xapaKmepucmuK u 3BKOHOM8pHOCme/] 

npOU3800CmBeHHOZO np048CC8 C xapaKmepuCmUKBMU U 38KOHOMepHOCmRMU 

pa3eumu.R uHcj:JOpMau,uOHHD-BbfLIUcnumenbHbiX mexHonoauU Ha ecex, 6e3 

ucKniD48HUR, :Jmanax nony4eHUR npoOyKma- om uOeu Oo ee peanu3B/...IUU. 

B HacTOflLJ..Iee epeMR y>Ke cno>KVIIlC5=1 TVInoeo~ o6pa3 npe,[l,crasneHVlfl 

BbiYVlCiliiiT8JlbHbiX CV1CT8M (BC) H833BVICL4MO OT IIIX BYI,[l,8 VI H3JH8Y8HVIR. K8>KA3fl 

1113 BC, KBK npaB1-1110, BKJlKJYaer CI18AYIOL4&.18 Wln0Bbl8 COCT8BilfliOL.LlVI8: 

1. 06U1"e CBeAeH-H: 

B33HMOCBR31t1 CVICT8Mbl; 

AVIH3M&.1Y8CKVI8 CBO~CTBa; 

ycnOBio'!R 3KCnnyaTa41o11o1; 

HaA8>KHOCTb Clo1CT8Mbl; 

COnpOBO>K,q8HI-18 Clo1CT8Mbl. 

2. <llyHKlj-OH8flbH8~ CTpyKTypa. 

3. Oco6eHHocTVI peanlo13B41o1~--t clo'!creMbl: 

rexHVI4eCKit1e cpe.Qcrsa (KOMMyHVIKa4&.10HHble MO,lWilVI, MOAYill-1 

BBO,ll,3/BbiBO,Qa, KQ1iTpOili18pbl, KOHCOI1L-1), 

- nporpaMMHble cpe,[\CTBa. 

no,q86Hm1 r1o1noso~ CTpyKTypbl npeACTaeneHio'!s:l H3Y'-1Hb1X " 
~p0V13BOACTB8HHO-T8X...j0f10rVI'-18CKJ.I!X np048CCOB 8 HBCTOfl~ee Bp8Mfl H€ 
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CYt.J48Crsyer. acne~CTBI4e Yero B03HVIKator npo6neMbl s peam138L\111Vl 

BbtweyKa~aHHOro caoil!crsa. 8 3TOM cny'-lae peam13yercs:~ n1116o "no3a,Qa4Hbl~ 

nOAXO,!J.", m-160 nps:!MO€ BH€AP€HVI€ CJlO>KIIIBWVI'XCs:l BbiYIACJ1111T€IlbHbiX 

KOMnJl€KCOB " CV!CT8M B HenO,IJ.rDTOBJ1€HHb18 (Heynop~AOI..l8HHbl€) 

rexHonorw•-18CKIIIe npouecct:.L TaKVtM o6pa30M, HeCMorps:t Ha 6ypHoe 

rexH~14€CKoe pa3BV!nte BC. OHlll He Moryr o6ecne'-llt1Tb norpe6HOCTIII peanbHbiX 

T€XHOJ1Qri,P·!€CKVIX npoueCCOB Vl3-38 MHOro¢aKTOpHOCTIII OnlAC8Hllls:l nOCJ18,1J.Ht.1X 

C ,Qpyro~ CTOpOHbl, pa3p860T8HHbl€ Bbi4VICiliiiT€IlbHbl€ CliiCT8Mbl VIM€10T 

BbiCOKIII€ nOT8HLV18IlbHbl8 B03MO:>I<HOCTIII C O,QH0Bp€M€HHbiM 0TCYTCTBVI8M 

,QOCT8TOYHO nOllHOiit apryM8HT8L\IIIVI nOil€3HOCTI.1 IIIX np1.1M€H€HL'Is:l K p€8IlbHbiM 

T8XHOI1Qrlit'-l€CK~1M npOL\8CC8M, 

Han11t40 s:~aHoe npontsope4111e M€>KAY pa3nvt'-IHOtit creneHbto 

Q:>yHKLJ,IIIOH8IlbHOro Om1C8Hllls:l KOHKp€THbiX T€XHOilOn.148CKLilX npOL{€CCOB Lit 

ynop~,QO'-leHH biM QlopMa.nYt30F38 H H biM npe,QCT88Jl€HVI8M Bbi'-IVICI1VIT8J1 bHbiX 

KOMnneKCOB [.1 CVICT€M. ,[\Jl~ ycrpaHeHIIIs:l A8HHOrD npOTVIBOp€~1-ts:l VI CT8BVITCfl 

38,Q848 Bbi~BJ1€HI!1s:l COOTB8TCTBIIIA ~BYX H8388HHbiX np04€CCOB no nOK838T8J110 

"Pecypc-noTpe6HOCTb" (CM. p•c.2). 

B pe3y.nbrare aH8llH3a onbiTa coJ,QaHvtfl VIH¢opM8WIIIOHHbiX CLilCTeM 111 

rexHonom~ t.t IIIX peamt38L!VII.1 a rexHo.norw-leCKiitX npou,eccax, HanpawVIeaercs=t 

Bb!BO,Q, YTO nonbiTK8 YCT8HOBIHb yKa3aHH09 COOTB€TCTBIII8 "Pecypc

norpe6HOCTb" CT8J1KIIIB8€TCs:l C npo6Il€MO~ 06ecne4€Hlll~ Q:>yHK4VIOH8J1bHOV! 

B381-1Mo3aBVICliiMOCTIA ABYX BVI.QDB npot.leccoe, Bbi,QeneHHbiX e OTA€I1bHbn':1 

Knacc. )J..n~ OCMbiCneH\11i=l cKa3aHHoro paccMorpii!M, KaK see >Ke CK!la,Qbtaaerc.A 

TVInOBO~ 06pa3 T8KVIX npOL!8CCOB, COCT8Bil€HHbtii! C nOMOl.llbiO noHs:ITII!Lit, 

npli!Hs:ITbiX a cnpaB04HO~ n111reparype ( Ta6n. 2a ) VI o6be,QVIH€HHbiX o6w,1.1M 

py6p111KaropoM "sbtCOKVle rexHonomlll". KaK BIAAHO 1113 Ta6n. 26. IIIMeerc~ s:JBHO 

Bbtpa)KeHHas:~ reH,Q€H4HR K CTPYKTYPIII38L\VIVI npo!..leccoe ,D.IIs:l crporo~ 

¢opMa!llll384111111 ¢YHKLJ,VIIil ecex noc.ne,qosarenbHbiX aranos V1 co6craeHHO 

rexHonomll! peanVI38U,IiiVI npOL,tecca. B ,Q8HHOC1 pa6ore npe,Qnaraercs:~ 

paCCMaTp~B8Tb T8XHOI10rvll0 peanlo138U\11111 B3aVIMOCBs:l3VI C nOMOll.(biO 

cpopMV1pOB8HIII~ T~nOBbiX COCTaBils:IIOUJ,IIIX T€XHOJ!Ofiii~8CKliiX npOL.t€CCOB, 

8H8I10!1.14HO TlllnOBbiM COCTaBJl~IOll.(lo1M Bbl4t.1CI1111T€IlbHb!X CIIICTeM C T€M. '-lT06bl 
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H3 OCHOB€ Q:>yHKUIIIOH8JlbHbiX XapaKT€pliiCTIIIK, nonyYaTb H€06XO,Ql11Mbt€ 

peweHIII~. Henocpe,QcraeHHa~ B3a!AMOCB~3b yKa3aHHbiX npoueccos MO>Ker 

6b1Tb YCT8HOBI1€H8 mtWb B COOTB€TCTBV1VI C npliiHU,lllnaM\-1 KJlaCCVIQ}VIK8LJ,VIlll 

li!HQ:>opMaUIIIIII, B paBHOiit Mepe npVIM€H\o1MblMVI Kal< AJi~ T€XHOJ10n1Y8CKVIX 

npOL\€CCOB, T8K VI Afl~ npou,ecCOB 06pa60TKIII VIH¢opM8L\t.'llo'l, 4TO n03BOils:l€T 

paCCM8Tp111B3Tb VIX COBM€CTHO no ¢YHKL\llls:IM, no CO,!J.€p>KaT€JlbHbiM 

xapaKTepli!CTIIIK8M VI no lAX COOTB€TCTBVIIO. 

B npou,ecce 8H3I111138 B03MO>KHOCTiit B38VIMO,Q€ii!CTBIIIs:l 

M3T9p1118J11-130B8HHbiX npoueccos t.1 VI H ¢opM8 L\ VIO H H 0-B bl'-1 VI. CJl Ill T€Jl b H biX 

npoLJ,e.Qyp, e pasHoiil Mepe HanpaaneHHbiX KaK Ha peweHvte noKanbHbiX 38.Q0.4, 

T8K lA H8 C6b€At.1H8Hiit8 pa3m14HbiX KOHcfJ111rypa4VI.Lit B 8BTOM8TI.131.1pOBaHHb!8 

cvtcreMbl, 6btilO ycraHosneHO, 4TO nplo1H4t.1nbl CTPYKTYP!It."~BLIV1VI 111 

QJOpMIIIpOBaHIIIf! IACXO,IJ.HbiX ,Q8HHbiX np8KH14€CKVI H€COBM€CTVIMbl C Rb!60!JOM lf1 

o6ocHosaHVIeM KplllrepVIeB Ailfl nplo1H~T~~~~ peweH!Aiil. 

Ta6nu4a 2.a. 

Cnpaso"HaH mnepaTypa 

I N•l HaJaaHlo1e 
', 

1.1 He3aa.:1c•MaH ra3e'ra oT 17 ... 10. 96. 

2. OonbwoL:; 3H4HKiloneAH4eCKHL:; cnosapb a 2.x roMax. rn. PeA. i 

. M. npoxopos, M., CoseTCK8H 3H4"KiloneA""· 1991. I 
3. I 50!lbWa.R cosercKa.R 3HU,VIKI10neAlo1SL M., CoeercKas:~ ~ 

3H4•KiloneA""· 1976. 

4. ! Cnosapb "HOCTjlaHHbiX enos. VI3A.7-e, M .• Pycc••ii H3b1K, 1979. 

5. I CnpaB04H"K Maw•Hocrpo•renH B 6-T· TOM8X. noA peA. I 
3.A.CaTenb. M .. Maw•HocTpoeH•e. 1964. 1 

I 
1 

6. '1 5opoA"" VI.<!>., HeAenbKO H.M. AsToMaT•3a4"" ', 

i I rexHonon14eCKHX npou,eccos. M., ArponpoMH3AaT, 1986. 
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T a6nw~a 2. 6. 

CTpyKTypa noHstTMst "BbiCOKMe TexHonorMM" 

Co,qep)l(aHMe XapaKTepMCTMKa ~ 

1 2 3 
noHlHI'IB "BbiCOKL'IB KHL1>KH8s:l neronL'ICb AHp,peVI BaraHOB "TocKa no BbiCOK!o1M 1 
rexHonort1L1" rexHonOrL'I~M" 

Cao~crea BbiCO~I'IX Ceoi4cTBO- ¢L'Inoca¢cKaR Karerop1-1q, Bblpa>KaiO~aR 2 
I TBXHOJlOfL'Iiil OTHOW9H~B ~8HHO~ 89Ll.IL1 K ~pyrt1M B9l1.18M, C ~OTOpbiML'I 

aHa ecrynaer eo B38t1MOAe~CTBt1e. Ceo~creo nepeoro 
I paCCM8Tp~B89TCR K8K BbiCWee Bblp8>K9Hlo19 K84€CTB8 

norpe6L'IrenbCK!.1e norpe6neHMe- L1Cfl0Jlb30B8Hiole o6Ll.leCTB9HHOrO npOAYKT8 2 
ceoiilcraa BbiCOK!.1X e npol.lecce y.QoenereopeHt1R norpe6Hocrel1, 

rex~onorl!IVI JaKniO,.L'IrenbHa~ cpaaa npauecca eocnpot13BO.Qcrea 

norpe6neHMe 8KTt1BHO 803Ae~CTByeT Ha npOI13BOACTBO 

CTI-lMYI1t1py~ ero pa3BL1Tlo19. 

TexHonom4eCKt1e TexHonorMR COBOKynHOCTb npio19MOB \o1 cnoco6oa 3 
; csoVIcrsa BbiCOKL'IX nony'-leHiois:l, o6pa6orK~o~ L'ln~o~ nepepa6or~l!\ CbtpbR, 

T€XHOJ10rL1Vi M.8.T8pt18110B, nony¢a6pL1K8TOB L1J1L1 I!\3JJ,9J1L1~, I 
ocyll.leCTBils:leMbiX e paJnwo~HbiX orpacn~x 

npOMbiWJ19HHOCTlll, B CTpOL1T9JlbCTBe lo1 T.A-, H8Y4H8A 

P,L1CU,L'Inmn~a. pa3pa6arbiB8tO~as:~ 111 cosepweHcrsyiOllla~ 

T8Kllle np1118Mbl ..., cnoco6bl 

TeXHOnOrMH- COBOKynHOCTb MBTO,QOB o6pa60TKlll, 4 
"'3rDTOBI1BHL1~, lo13MeHBH\ol~ COCTORH!.1R, CBOiiiCTB, Q:IOpMbl 

CblpbH, Ma.Tep~o~ana l>!ll~tt nony¢a6pL1Kara e npouecce 

np0113BOACTB8 (HanpL1M8p, TBXHQJlOn-151 M€T8Jlf10B, 

XI-1M\o1"1eCKas:l TBXH0110ri-1j:l, TeXHOllOrL15l CTpOL1TB.flbHbiX 

pa6oT). 

T9XHOnontR- 3TO HayKa 0 CflOC06ax B03A€~CTB\1151 H8 
! Cblpbe, Marep1.1a.nbl !.1!1!.1 nonycj:Ja6p~t~Ka.Tbl 

COOTBBTCTBYIOll.IL'IML'I DPYAL1AM\II np01113BO,QCTBa. 

TeXHOflOrMA- COBOKynHOCTb MBTO,AOB 06pa60TKio1, 2 
lo13fOTOBJ18HL1s:l, L>13M9H9HL'Is:l COCTOs:IHL>ls:l, CBOVICTB, Q:IOpMbl 

Cblpbs:l, M8T€plo18118 L'IJll.-t nony¢a6pio~K8T8, 0CYl1.19CTBils:I9MbiX 

B npOL.l9CCe npOL13BOACTB8 npOAYKUL1L1. 3aAa'la 

TeXHOflOrMM K8K H8YKL1- Bbls:IBJ19HL18 Q::IL13L1'"€CKYIX, 

XliiMIII4eCKI>!X, MBX8HL1'"eGK\IIX Ill AP· 38KOHOMepHOCTel1 C 

l..lBllbiO onpe,QellBHL'ISl L1 L1Cfl0I1b3088HL1~ Ha npaKTL'IK€ 

H81o16onee 3Q::I¢l9KT\IIBHbiX \II 3KOHOML148CKliiX 

np0.,3BOACTB9HHbiX npOL.lBCCOB 
' 

! ~~~~4L'I:CKL1:L'I~;~~=~~O- TeXHOJlOrM'·I&CKKMM npoueCC8MM H83biB810TCSl C8Mlo1 3 
onepau,t1L1 Ao6bJ4L1. o6pa6oTKL1, nepepa6oTKL1, ' 

COB. K KOTOpbiM np._.,~ rpaHcnop;...,poeaHI'Is:l, cKna,aL1posaHL1j:l, xpaHeH~o~s:~, Koropble 

MBH51€TC5l TBpM1--1H RBnfUOTCSI OCHOBHO~ COCTaBHO~ '-!aCTbiO CaMara 

'BbiCOKL'IB TBXHOJlO- npOlii3BO,O,CTBeHHoro npol..lecca. 
f\111--1" To~Hocn. rexHonont~ecKKX npoueccoa MO}!(BT 6b1Tb 5 

onpeABI18H8 ,QByM!=I MeTOA8ML1: p8C'-IBTHbiM L1 OflbiTHbiM. 

i nplo'l pac~eTe T04HOCH'I K8)1(,Q8Sl "3 COCT8BI1s:IIOLli"X 

norpeWHOCTe~ KOJ1L14ecTBBHHO Onpe,Qen~eTCSI K8~ 

p8C4eTHO-aHaJlliiTVI4eCKL'IM MeTO,QOM, T8K L1 3KCneplo1MBH-

TaJlbHO. Ha OCHOBB WL1pOKOfO npt1M€H8Ht1SI M9TOP,OB 

M8TeM8Tot4eCKO~ CTaT\.1CTotKL1 L1 TeOpL'illl BBpDRTHOCTB~ 
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1 I , ~ 
T~nK331.1Mto TexHonono~~"lectwro npou,ecca 6 · 
L..lenecoo6paJHO HaYv.HaTb c cocTasneHI-1~ raK HaJbleaeMo~ 

1 
rexl-!onor~t~'-!ecKD~ ueno<.<K\.1 TexHonorwo~ecKafl ~eno'-IKB 
0Tp8)1(Cl€T 833ltiMOCB:;,3b T€XHOI1QrV.'-1€CKV.X npOU,€CC08, I 

OTtJ,€!1bHbiX on€08L\~~" pe>K\IIMOB M3WitiH. Y48CTBYIOL1lf'I:X 8 I 

V.X BblllQI1.-j€H>h1 

0CHOBHbl8 HanpasneHIIII'! COBpeM8HHO~ T8XHOnOrMM 

1

- nepexCA OT i1p€pb180'1CTbiX :,::,VlCKp€THb;X, LjltiKJ1W~€CK\.1X) 
, "'f€XHOI10rJ.1'<€CK\o1X npOL\€CCOB K Henp€pb18HbiM JlOT04HbiM 

I 
npOl.l€CCaM: 
- BH€,0,p€Hltl€ "38MKHYTOYI" (5€30TXOt:iHO;;) T€XHOI10nH'I,OI1~ 

I 

Hav.6onee nonHero \o1cnonbJOBaH~t~Sl Cbipbs:~, 3HepnH1, 

ror.nv.aa. '-ITO A8BT B03MO>KHOCTb ocyll.IBCTBn51Tb 
Meponplti!Hltll'! no 03AOPOBI1€H\.11C OKpy>K81Cl.J...l€YI cpe,O,bt; 

, - cosepweHcTsosaHv.e rexHonon1v. ,o,o6biBaKJL4iiiX orpacne~ 
npOMbiWJleHHOCT~ C u,eflb.O MOBblWBHI'Iq 3¢l¢ceK'n1BHOCT~ 
~3BJ18'-IeH~>1 MOJlHblX ~CK0fl8€M~IX, ~X 060f8Ll.IBHL1>1 \1\ 

nepepa6oTKt1; 
- o6eCfle4eHL18 KOMnfleKCHOCH1 \I\Cfl0Jlb30B8HL1>1 flOJ183HbiX 

t1CKOfl88MbiX 8 H8POAHOM X03>1~CTBB 
LtenHb19 pe8K1..11414- CJlO>KHble pe8K41-1L'I, 8 KOTOpbiX 

npOM8}1{YT04Hbte aKTt1BHbl8 48CT~~l..lbl, pereHep>-tpy>1Cb B 

K8>KAOM 3JleMeHT8pHOM aKTe, Bbl3btB8!0T 60flbWOB 41'\CJlO 

(l..lenb) npeepall.leHt1Vi L'ICXOll,HOrO B8ll!BCTB8. 8 X>-IML14BCKL'IX 

u,enHbiX p88KU,lo1>1X (ropBHL'IB, MOJ1VIM8p>-t38Ut1R L1 AP-) 

8KT\I\8Hbi8 48CTt1l..lbl - CB060,llHbte p8AL1K8Jlbl, B036y~eHHble 
8TOMbl \.1 MOJleKynbl; B Sl,QBpHbiX l..lBflHbiX peaKU,L'IRX-

He~TpOHbl. 

2 

HoeeMwaR TexHonorMR HaL16onee nonHo L'!cnonbJYBT 

L'IMetOLl.IL'IVicq Ha AaHHbllii MOMeHr H8Y4HO-rexHL'I..,eCKl-1Vi I 5 

MOTeHL.lL'IaJl L1 nepe,QOBOVI OflbiT, o6ecn84L'IB8BT BbiCOKYIO 

3KOHOMW-IBCKYIO JQ:Icj:>eKT\1\BHOCTb, KOJ1L148CTBeHHbl8 L1 

K84ecTBBHHbl8 flOK838TBJ1\'I flp0!.13BOACTB8. 0CHOBOiii ,ll.nR 

nOCTORHHOrO p83BL'IT\.1~ !.1 COBepWBHCTBOB8HL1~ TBXHOJlOfL'IL'I 

qeJlRBTCR yrny6neHIA9 'r1H,QyCTpt18Jl'r138U,I'IVI, KOHU,BHTp8U,L1A 1'1 
Cfl8U,I18f1VI38UI'IR npOL13BOACTB8, nepBBOA HBKOTOObiX 8\o\,QOB 

npOI-l3BOACTB8 B npOMbiU.JJlBHHY!O OCHOBy, p83B~T._.,e 

KOMfl.flBKCHO~ MBX8HL138U,L'IL1, 3JleKTpL1Q:l...,K8UI-I~ ~ 
8BTOM8TL138U,Io1L1 TBXHO.nOri'I'-IBCKI'IX npOU,BCCOB. 

CTpyKTypH08 BHyTp€KHee pa36V1€HV18 Bbl'·H1CJ11t1T€JlbHblX Cl.-1CT8M Ha 

M8KpOCKOm1Y8CKOM ypOBH€ OCy~eCTBJU:jeTC~ B COOTB€TCT8VIIt1 C 8CT8CT88HHbiM 

pa361t1€Hl.-18M o6beKTa Ha KpynHble arperarbl, Hanplt1Mep, peaKTop. ABVIIarenb 

rpaHcnopr VI T.A. TaKlf1M o6pa30M, 3Ta npou,e . .nypa npeACTaBn.ReT co6o~ He 

pa36\1€Hl.-18 no ¢yHKLI,VIOH8IlbHblM np1.13H8K8M CVICT8Mbl 8 U,8Il0M, a IlVIWb 

OTpaw:eHI-18 CJ1Q)I(V18W8V!Cs:! T8HA8HLI,VIVI VI o6pa30B 3TVIX COCT8Bfl~t0~1-'\X. 

T.JilbKO nocne 3Tor0 npVIM8H5HOTC5l ¢yHKLI,l.-10H8IlbHb18 V1 TOnOI10rV148CKVI8 

npv.HU.Li!nbl A8KOMn03VILI.VIVI crpyKTyp ¢lOpMV1pOB3H\o18 8BTOM8Tl.-13V1p088HHblX 
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CIIICT8M ynpaBI18Hiils:l Ha OCHOB8 YK838HHbiX npliiHL...IIilnOB, no MH8Hiilf0 aeropa. 8 

C3MO~ M€TO,QOllOrW•I8CKOC1 OCH088 npliiHL...IIilnVIallbHO 0Wit!60YHO. T8K K8K 

¢YHKL...1~0H8llbHbl€ npV13H3Kii'l OTA8llbHbiX COCT8BllfiiO[.UIIIX ill Clf1CT€Mbl 8 l...l8Il0M 

H€ lf1M€10T €,QIIIHOrO OCHOB3Hio1s:!. Cne,QOB8T8llbHO, ,Q8KOMn03111Lll-15l crpyKTyp 

IIIM88T ,qeno napa~ c H8COBM€CTIIIMbiMIII ¢yH KWIIIOH8ll bH bl M Iii 

xapaKT€p111CTIIIK8Miil. V1M8HHO n03TOMY B03HVIK810T noCTORHHbl8 npo6neMbl nO 

BbiRBI18Hiilt0 1ft yCTp8H8HVIIO HenpepbiBHO 803HVIKatOLUL-1X B03MYU.J,8HL-1~ np111 

¢YHKL.lif1DHV1poaaHLI!Lil TexHonorlftYeCKLilx npoweccos. Oco6eHHO ocrpo aro 

npOs:!Blls:I8TCR B CilO>KHbiX, MHOrOKOMnOH8HTHbiX T€XHOll0fi-1Y8CKVIX npoweccax, 

KOTOPbl€ npaKTLI!YeCKLot H811b3R CTPYKTYPvtpoeaTb rpa.QIIIl..IIIIOHHbiMvt cnoco6aML-1, 

T8K K8K OCHOBH8.R lii,Q8R CTPYKTYPIII38l..llf11-1 ,QOil>KHa 6b1Tb HanpasneHa He Ha 

cnenoe BL-1A€Hl-1e "3aKOH'-18HHbtx" crpyKT'fp, a Ha ¢opMLttpoeaHvte Iii 

yCT3HOBI18Hlo18 T8KiiiX CBOC1CTB, I-1CnOI1b30B8HLil8 KOTOpbiX o6ecne41-188Jl0 6bl 

ctJyHKL..ILIIOHYlpOB8HI.-1€ HenpepbiBHOrO T8XHOllOfYl48CK0rD np048CC8. 0CMb1Clllf1Tb 

T8KOe nDflO>KeHV18 803MO>KHO IlVIWb C rlOMOI..4biO L-13V4€HII1R npL-1p0Abl 

l...IL--1PKYfls:ll...lL-'IOHHbiX Harpy30K, KOTOpbl€, K8K VI3B8CTHO, pacn03H810TCH npltl 

8H8Illt138 npL-1pO.Qbl K8>KAO~ o6p8THO~ CBH3111. 

CrasH nepeA co6o~ 38JJ.84Y MII1HVIMVI38l..llf1L.-1 4L-1PK}'fl.Rl..lL-10HHbiX Harpy30K 

K8K OCHOBHOfO Kp1!1T€p1!1R 06ecne48HL.-1s:l HenpepbiBHOCTL-1 np04€CC8 npL.-1 

OTCYTCTBVIIII B H8CTORI...I..t88 apeMH M8TOAOB p€W8HVIs:l 3TOC1 38A84Lil, aBTOp 

nonbiT8IlCH paCCMOTp€Tb 3TVI BOnpOCbl 4€p83 npL-13MY nOH.RTVIH "BblCOKit18 

T€XHOJ10n1111" [1]. T8KO€ pew8HVI€ MO>K€T VIM€Tb M8CTO TOilbKO 8 TOM CllyY88, 

ecn111 e ocHosy npYIH4l-1nOB CTPYKTYPVI384VIVI 38Kn8Ab1Baercs:~ He no.nyyeHYle 

CTpytrryp K8K KOHe'-IHOrD npo.a,yKTa, a B03MO>KHOCTb paCCMOTp8HIIIH 

T€XHOJ10rV148CKOrO npou,ecca r10.Q05HO L-1H¢lOpM8l..llo10HHO~ T8XHOI10r~lo1 C 

np111CYI..4VIMI-1 e~ COOTB8TCTBYI01..4111Mit1 npowe.a,ypaML.-1, o6paTHbl8 CB.R31.<1 M8>K,Qy 

KOTOpbiMI-1 AOil>KHbl O,QHOBp8M€HHO nOM8p>I<Li!B8Tb AB€ ¢YHKL.lii1VI: 

1 - YCT8HOBil8HMe 111 nOM8P>KaHio18 3H848HL.-1H nOK838Teil.R COOTB€TCT

B"" "Pecypc- norpe6HOCTb"; 

2 HenpepbiBHO BbiRBils:!Tb HOBble rpe6osaHiils:l K CTPYKTYPHO-

CO,Qep>K8T€JlbHOMy COCT8BY ¢1YHKL..IVIOH8IlbHbiX xapaKTepVICTLIIK, 06ecn84LII

B810L.lli>1X rpe6oaaH!.1R n. 1. 
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MO>KHO o>K¥1A8Tb, YTO np¥1 peam133L.lV1V1 3TIIIX rpe6o8aHVI~ noRBIIITCs:l 

803MO>KHOCTb C03,Q8Hiils:l T8XHOI10rV1V1 MO,Q€fililp083H~s:l CI10>KHbiX 3BOmOL\V10HHbiX 

npoweccos. 

4. CMCTeMHbliil nOAXOA K Kn3CCII1¢H1Kal..UU'I 

crpyKTyp TeXHOnont~ecKMX npo~eccos 

OnbiT coa,qaHift.R cno>KHbiX rexHonor!f14eCKiiiX npoweccoe, ¢1113\IIKa 

KOTOpbiX BK.ni0488T MHOroypOBH€Bbl8 38KOHOMepHOCTIJ!, 06b€1<TLIIBHO BbiBOALIIT 

Ha nepeoe M8CTO 38A84Y KOHCTpyi-1pOB8HIIIR MOA8Jleiit 3Tio1X npoweCCOB [1, 15]. 

B CBR3VI c 3Tit1M aerop nocras1-1.n nepe.Q co6oL:1 38,084Y - pa3pa6orarb 

KJ18CC!.1cf>V1Kal...lVIIO CTPYKTYP rexHonorlt148CKVIX npol..\eccos c u.enbto no\1\CKa L-1 

"3Y48H"" ¢opManbHbiX npOl18AYP-
Ka48CTB€HH08 l.13t~eHeHL-18 xapat-:Tepa cospeMeHHbiX rexHonorL!IYeCKit1X 

np048CCOB AltiKTY€T nplt18Il848HII18 HOBblX OO,QXO,QOB K 014eH¥.8 YIX COCTORHlt1.R. 

no:noMy nocrpoeHiile a¢¢eKn1BHbiX MeTo,qoe pacnoaHaBaHV1R CVITYBLILil~. Ha 

OCHOB€ KOTOpbiX V1 npOio1CXOA1-1T np1>1H71TVI8 peW€Hit1Vi, rpe6yeT np!.-1BJ1848Hiil51 

HOBbiX nOAXO,QOB K8K ,Qfl.R YIX pa3p860TKIII, TaK lt1 Ails:! aHam138 CYll.l€CTBYfOU.\VIX 

CVICTeM. Ha1-16onee nepcneKTII1BHb1Mit1 RBllHIOTCH KY!6epH€TLii48CKYIVi 1t1 

clt1CTeMHblill nDAXO,Qbl. MeTOAOilOrl-1\0 Kl!16epHeTLI!YecKoro no,QXOAa MO>KHO 

C4111T8Tb y>Ke c¢opM1t1posaHHOLII. HaLtt6onee nporpeccLttBHbiM Ha cerDAHl-1WHio1VI 

,Q€Hb npi>13H88TC51 CIIICT€MHbllil nO,QXOA, B paMK8X KOTOpOro 6b1Il 

c¢)QpMynwpoeaH pRA npY1HU,~·1nOB CVICTeMHOro aHalll-138. 

PaccMoTp1>1M ynpoll.\eHHyto cxeMy nposeaeHl-151 cl!'lcTeMHOrD aHai1Ltt3a 

(pV1c.3), o6ecne'-IY!Bato~yto €A111Hbl~ npot_tecc "1>13MepeHL.-1e- ot.teHKa - npliiHs:!Tiile 

peweHYllil" AllR nonyYeHIIIfl KOHKpeTHbiX pe3ynbT8TOB, YYLIITblsatO~\o1X B381t1MHOe 

BllYI.RHI-ie scex cocrae.nAtol.lll-iX rexHonorw-lecKoro npol..\ecca (Tn) 

3aAa4ei/l 6noKa "~3M€p€HV1R" RBI1A€TCA o6ecne4eH~e nonHOTbl 

L-1H¢opMal...lYIOHHoro oro6pa>KeHI-1A npou,ecca. bnoK "ou,eHKa" npe,qHa3HaYeH 

,Qlls:! onpeA€I1€HYIA B03MO~HOCT8~ peallYI384~111 npou,ecca B COOTB8TCTBL-1YI C 

H8KOnJleHHbiM OrlbiTOM Yl B 38Bio1CYIMOCTVI OT l..I€J1€~ 88,Q€HL-1s:l npou,ecca. 6!101< 

"npYIHRTL.-1A peweH\>1~" o6ecne4Yieaer ,qocTIII>K€HYie nocras.neHHbiX l..\€lle~. 

B03MO>KHO, C 3ll8M€HT8Miil onTL-1Mio138U,VIVI. 
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npol...leCc # CO:JTB8

1

T88T

1

CTBMR 

V13M8P8HV1e Ol...\8HK8 npVIH~TI!Ie peWeHV1i/1 

np0l...I€CC peweHiil:>1 

PMc. 3. CxeMa npoeeAeHMst CMCTeMHoro aHanM3a 

B nonHOM 06beMe CX€Ma CI.1CT€MHOro 8H8Il1.138 M0)1{8T 6b\Tb 

p€8I11.13088H8 nplo'l YCflOBl-11.1 VICnOJ1b30B8H1.1s:l lo1H¢opM8l.IVIOHHO-nOI.1CKOBOiil 

CI.1CT€Mbl C Ha6opOM P8W810~1.1X MOAy.neYI, T.€. 1.1H¢OpM8LJ,VIOHHO

Bbl'-llo1C.nLo1T8IlbHO~ Cp€P,bl B BH,Q,€ KOMili1€KC8 KOHTpOnR (ynpaBJ18HVIR) (pVIC. 4). 

. yc.rrosllH 

I~ 
~u:ecc 1 

~' 

~' 

l U:enM l 
Be.rteHHl'il. 

l 

rn m' ' 0 

I Ma<e~aTH•ec~~ 
--..-1 _.... NlO.Q eJlb 

~ 

Mor:1e1lb 
1-f.~Mepel·U-tH. 

HHq:.opMaUMOMHafl 

MO,Q>!':.J""I:b 

PMc. 4. Bo3MO>KHbte oTo6pa)l(eHM.R npo~ecca 
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C~creMHbiYI aHan~3 so3MO>KHO nposoAII!Tb no K8>f<AOMY 1.13 

COCTaBilRIO~IAX era 3T8nOB B OTA8IlbHOCTI.1. 8 ,ll,8HHOYI CXeMe 1.13MepeH~e 

npoBO.QlllTCR ADR o6bRCH8HlllR 111 ou,eHKIII noee,o,eH1.1s:~ Tn c nocneAyto~e~ 

nO,!J,rOTOBKm1 VIHQJOpM8l..lllllll AilR npVIHs:!TVIs:l peW€HIIIYi C l..I€Ilbl0 onTlllMlll381...\111VI 

3Toro npoL.~ecca. Me>t<Ay 6noKaMI.1 "IIIJMepeHI·1s:l" (Ha6mo,o,eH1.1R), ''Ol..I8HK1.1'. 

(aH8IliiiJa) 111 "npVIHR.TIIIs:l peweHI-1YI" (BbmonHeH\.15=1 AeYicTBIII~ ynpasneH1-1s:1) 

VIM€8TCR onpe,Q€Il8HHbiYI pa3pb18. YTO CBR38HO C p8CXO>KA€HIII€M ME>f<AY 

npVIpOAoYI nepeMeHHbiX, xapaKTepV13YIOL111.1X 3TVI Tn, rpe6oeaHlllRMIII co 

CTOpOHbl M8T€M8TVI4€CKOrO annapara Ails:! nony'-IEH1.1s:! OUEHOK Ill KOHKp8THb\M 

no,QXO,QOM Cil€l..llll8I11.1CTOB. 

An• coepeMeHHbiX Tn xapaKTepHa CJ1Q)f<HOCTb anp1.1opHoLil 

c:f:lopMy111.1pOBKIII CKOilbKO-HI.16yp,b 06~1.1X MOA€Il€YI no3TOMY 1.1CCI1€AOB8HV1R 

cnep,yeT npOBO,ll,IATb B OCHOBHOM 8 05J18CT\o1 H86IliO,Q€HIIIR 38 T8KV1MV1 

npOL\8CC8MI.1 8 UEilRX nony'-18HL1R H81.160J18€ WIApOKOiit OLJ,EHKI.-1 lAX 

soJMO)I{HOCTe~. B ABHHDM cny'-lae cnep,yer Lo1Cnonb30B8Tb He '-18CTHbtlit no,QXOA 

K 38,0,84€, a 06ll1lllYi ClllCTEMHbt\lt nOAXOA. ~€I1€C006pa3HO BKIH0'-18Tb K8K MO>KHO 

50ilbWe nepeM€HHbiX, xap8KT8piii3YK>Llti-1X npOL.~8CCbl C p83flL.1'-IHbiX T048K 

3peHIAR, 111 w1.1poKo npeACTaBnRTb Ha6op so3MO>KHbiX LIEilEBbtX nepeMeHHbiX. 

no3BOI1RIOLltiiiX OLJ,8Hl-1Tb nepcneKTl-1BY pa3BV1H1R COOTB€TCTByto~VIX Tn. 0,ll,H8KO 

npl.-1 60ilbWOM Y1-1CJ1€ nepeMSHHbiX 06~85=1 M8T8M8TW-18CK8R MO,ll,€Ilb 

OK83b!B88TCR rpOM03AKOYilll H8YA06Hoiil AJ1s:l I-1CnOilb30B8HI.1s:l, a ee nocTp08HV1€ 

~Bn~€TCR ,ll,8I1€KO He Tp1.181-18IlbHO~ 38A848~. no3TOMY ,ll,IlR np8tJ.CTaBil€HI.1R 

npOU,€CCOB B LJ,8Il0M l.I€Il€C006pa3HO BOCilOflb3088TbCR O,ll,HIAM 1113 p€3YI1bT8TOB 

CI.1CT€MHorO aH8I11.13a- V1HQJOpMal.ILo10HHOLil MOA8Ilbl0. 

L<1H¢opMBL.Il-1DHH8R MOA€flb npep,craenReT co5o~ crpyrryp~AJOBaHHoe 

OT06pa>K€Hl-1€ l-iHQ:>OpMaU,Vll-1 0 Clo1CT€M8, B KOTOpOYI B03MO;>K8H nOilHbiYI Y48T 

anplllopHo Vl3secTHbtX 3aKoHos Vln\o'l 3BBI.1CI.1Mocreiil, xapaKTeplo'I3Ytoutl.1x Tn 

0TM€TI.1M, '-ITO B 60ilbWVIHCTB8 CilY'-1888 Cn8UV18IlVICTbl 38HLo1M8toTCR 8 

OCHOBHOM peW€Hl-1€M np06I1€M, CBR38HHb\X C 6nOK8M1.1 "OLJ,8HK1.1" Lo1 "npV1HRTIIIs:l 

p€W€HII!iil", l-1 n04Tlll H8 yp,efls:IIOT BH~1M8H1.1R 6!10KJ' "lll3M€p€HI.1R" C TO'-IKVI 3p8HI.1~ 

V1CnOflb3Y€MbtX H860pOB nepeM8HHbiX, XOTR OH. nO CYL11€CTBy, \r1 
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npeAonpe,qemleT aq>¢/eKn1BHOCTb aeAeH!.1s:l npo1..1ecca s l.I€IlOM. Ans:~ 6noKa 

"olleHKJ,( YI3B€CT€H L.I€Ilbl" PfiA HanpasneH!If~ !If MeTOAOB, 6a3!..1pyt0~!.1XC~ Ha 

¢!.131114€CKIIIX 38KOH8X ill MO,[l,€Ils:IX CT8TV1CTif14€CKOrO 8H8Ili1138 pacn03H8B8HL!1s:l 

o6pa3os 1<-1 reopYIYI nnaH~posaH\.1~ 3Kcnep!.1MeHTa. np1.1 aTOM Ails:~ nony4eHL!1s:l 

p€3YilbT8TOB 48CTO BBOAs:!TCs:l COMHL!1T€IlbHb!8 anpL110pHb!€ npe,QnOCbiilKli'i . .[lilfl 

"np!.1H~Tli'ifl p€W€Hif1~" 8 H8CTOs:lllj€€ Bp€Ms:! YIHT€HCLr1BH0 pa3p868Tb!B8€TCfl 

cpopManbHbl~ annapar, no3BOI1s:IIOUJ,L1~ ,D,enaTb 3TO OnT!.1Mal1bHO. TeM He 

M€H€€ peW€HYIH npYIXOAYITCfl 48CTO np1-1Hl-1M8Tb IlYIWb H8 OCHOB€ 3,D,paeoro 

CMblCI18. a 6JlOK "YI3MepeH!As:l" BM€CT€ C OTHOCSHliV1Mif1Cs:l K HeMy nepeM€HHbiMif1. 

KaK npael-1no, npe,qnonaraercs:~ L13B€CTHbiM anpll'lopHo. 0,ll,H8KO s cny"'tae 

cno>KHbiX o6b€KTOB (CM. paa,[l,en 3) aro AaneKo HeraK. B peJynbrare OTKaJ or 

60ilbWOro 4Lo1CI18 anpYIOPHbiX npe,D,nOCbii10K npVIBOAif1T K MHOrOM€pHO~ 

CT8Tif1CT!.1KVI 8H8IlVI38 ,A8HHbiX. 

AHanliiJ A8HHbiX no csoe~ HanpasneHHOCT!A s:~sns:~ercs:~ cpopManbHbJM 

annapaTOM, H8YI60Il€€ 6JU13KVIM K M€TO,[l,OilOr!A!.1 Clf1CT€MHOro 8H8JW!38. 

,Qe~CTBIH€IlbHO, K 4Lo1CilY era OCHOBHbiX nplf1Hl.llf1nQB OTHOCfiTCfl Bbi60p Aflfl 

onVICaHVIs:l 6onbworo 41!1Cna paJHoypoeHeBbiX nepeMeHHbiX, y4er "sHeWHlftx" 

no 0THOLU€Hif110 K npOL.I€CCy nep€M€HHblX, COBM€CTH8.R 06pa60TK8 K8K 

KOI1!.14€CT8€HHO~, T8K L1 Ka4€CTB€HHO~ VIHQ:IOpM8l.IYIIf1. nepe~,Q€M Tenepb K 

paCCMOTp€Hif110 T€X 8biBOAOB, K KOTOpbiM npYIBO,[l,VIT npliiM€H€HIII8 Clf1CT8MHOro 

no,[l,xoga K aHan~ay Ja.Qa4V1 pacnoJHaeaHI!IR clllryal!V~~. 

PacnoJHasaH~e C~TY8LIIIIVI HSBOJMO>KHO 6e3 paccMorpeH!IIR L.ISilel-1 

se.QeHIIIs:l npo~ecca ~ caMera npOL.!ecca. Wenl-1 8e,QeHV1R npol.lecca orpa>t<a10r 

norpe6HOCTif1 nonb30Barene~. KOTOpbte npe,Qnonaraercs:~ y.Qosneraopl-1Tb np~ 

¢YHK~Lo10HIIIp088Hiillil 3TOrO npOL.I8CC8. npOL.I€CC H8 OCHOB€ l-1M810~~XCs:l 0 H€M 

3H8Hif1~ MO>KHO npe,QCT8BL1Tb 8 Bl-1,Q8 IIIHQ:>OpM8L.IIf10HHOrO OT06pa>t<€Hillfl, 

a,D,eKB8THOro caMOMY npolleccy. Tor.Qa, B npvtHL!If1ne, B03MO>KHO H€388!.1CHMO 

paccMarpllleaTb 1..1811~ eeAeHllls:l npou,ecca ill caM npo1..1ecc. TaKoe ,Qony~eHvte 

n0380JlR€T cf:>OPMY11111pOB8Tb T8Kl-1€ L.I€Jll-1, KOTOpb18 H8803MO>KHO ,QOCTi114b 8 

.QaHHOM npol.lecce. TaK KaK 3Tl-1 ABa aneMeHra Haxo,Qs:ITCR .Qpyr c .QpyroM s 

HenpepbiBHOM B3aYIMOA8~CTBI-1Vl, TO H3M8H8HH€ O,[l,HOro V13 HHX npl-1BO,[l,Lo1T K 

lf13M€H€Hif110 .Qpyroro. 
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3TO o6CTOfiT€J1bCTBO xapaKTepHO !.1 ,ll,IlR COOTB€TCTBYIOJl.IIIIX 3Jl8M€HTOB 

6onee Hl-13KVIX ypOBH8YI (pvtC. 4). \113M€H8HYIR o6yCilOBil€Hbl BH€WHIIIMVI 

B03,ll,€~CTBIIIRM!.1: !.13M8H8H\..18M 48Il€VI, B03MYJl.I€HVIRMIII B C8MOM npOU,€CC€. 

V13M€H€Hiii€M 3H8Hif1~ 0 npo~ecce, H88A8KB8THOCTbiO OT06pa>K€Hl-1R npOL.I€CC8 Iii 

np. 5y,D,€M C4111T8Tb, "''TO B K8>K,QbiVI 38,lJ,8HHbl~ MOM8HT epeM€HVI 3118M8HTbl 

H8XO,QRTCR MS>K.AY C060~ B H8KOTOPOM cf:>vtKCIIIpOB8HHOM COOTB€TCT8!.1ill 

PaccMOTpl-1M K8>f<Abl~ 1113 ar1.1x ABYX aneMeHTOB. 

l_\e.n!A B8,Q€Hills:l np0l-!8CC8 - nOHs:ITIII€ CJll-1WKOM WlllpOKO€. Ha IIIX OCHOB€ 

MO>KHO C¢0PMYI1Yip0B8Tb 60118€ y3Kill€ nO,Q4€Illf1, KOTOpb18, B CBOIO OY€p€,Qb, 

H8XO,ll,RTCR 8 CJlO>KHOM B38l-1MO,Q€~CTBilllf1 K8K C L.18Jl5tM 88,Q€HIIIfl, T8K 1-1 C 

!.1H¢0pM8l.IIIIOHHblM OT06pa>K8Hif1€M npo~ecca. np1.1 3TOM cf:>opMynl-1p08K8 

nO,Q4€Jl€~ MO>KST L13M8HRTbCfl OT paCnilb1BY8TOYI !.1J1YI H€Y€TKO~ AD nOJlHOCTbHJ 

cpopMa.nvt3088HHOVI (M8T€M8TVIY€CKOYI MO,[l,8J1Lo1). /].onyCTIIIM, 4TO K8>K,Q8fl 

nO.QL.I€J1b MO>K8T 6bJTb 3KBIIIB8n8HTHO CcjJopMyillllpOBaHa B Blii,Q8 O,QHO~ J.1Illll 

ps:~,D,a Ja.Qa"'t. npl-1 ::;,roM no.Q 3a,Qa4eYt cne;::wer noHl.1M8Tb HeKoropbte 

Tp860B8Hl.1R K K8KO~-Illl!60 O,QHO~ nep8M8HHOC1, npe,D,CT88Jlflt0Lli€VI !.1HT8p€C ,ll,Jlfl 

nonbJosarene~ 8 Ka"''ecree 3KBl-1BaneHTa l.!€11L.1. K 4111Cny T8KiiiX nepeMeHHbiX 

MOryT OTHOCl-1TbCR BbiXO,QHbl€ nepeM€HHbl8, Kp!.1T€pilllil lf1Jlltl nepeM€HHbl€ !.13 

orpaHl-148HVIYI. Ycnoei!IMCfl H83btBaTb TaKVIe nepeMeHHbte [.\eneBblMiil. 0Hiil 

COOTB€TCTBytOT B€KTOpy "BbiXO,Qa". t...te.neeafl nepeM€HH8R (!.111111 PfiA l,\8Il€BbiX 

nep8M€HHblX) 3KBIIIB8Jl8HTH8 HSKOTOpO~ 

CTpeMHTCH np~ cpyHKL!~OH~pOB8H~-

L.18J1!.1, K ,[l,OCTif1>K8HiiiiO KOTOpO~ 

npOL.I8CC8. 0Ha n03BOJl.R€T 

xapaKTepl-13088Tb p83YJlbT8T B8,Q8HHR npOL.I€CGa C H€KOTOpO~ T04KVI 3p€Hiilfl, 

npe,QCT88Jlfl\0Lli€Jil VIHTepec Afls:l nOJlb30B8T8JlR. V1 8 3TOM CJly4a€ Tpe60B8Hif1R K 

l.I€118BOYI nepeM8HHOL71 MOryT l-13M€HfiTbCR B OY€Hb WV1p0Kif1X npe,Qenax: OT 

H€\.!8TK~X ,QO T04HblX. npl-1MepaMvt T8K~X Tpe60B8H!AL:f K l,\€Jl8BblM nepeM€HHblM 

MOryT c.ny>Kl-1Tb orpaH~48Hif1R H8 06Il8CTb !.13M8H€HV1fl ~ T04HOCTb VI3M€p€Hiils:l 

nepeMeHHbiX, B03MO>KHOCTb l-13M€H8Hl-1R L.16JleBOVI nepeM€HHOa:1 C nOMO~biO 

HeKoropblX nepeMeHHblX seKTopoe "exo,Qa" 111 "npol.lecca", BbtnOilH8HIIIe 

ycnoel-1fl onntM8IlbHOCTl-1 VI np. B paccMaTplileaeMOM cny"'!ae JTV~ pa3Illil4l-1s:t He 

!.1M€10T cy~eCTB€HHOrO 3H848HVIR VI B ,lJ,8JlbH€~WeM He 6YAYT npVIHVIM8TbCR BO 

BHiotM8HVIe. 
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38M8n'\M, '-iTO Hepe~KO 38,£\8"-18 OK83bi888TCs:! 3KBI-1B8Il8HTH8 H8KOTOpOi1 

weneem1 nepeMeHHoi1 (!1p!o13H8t<y, nap8Merpy), a VIHOfA8 BMecre c Ha6opoM 

H838B~C~MblX nepeMeHHbiX n0380flA8T BOJ,QelllcTBOB8Tb H8 :ny U,8!18BYKl 

nepeMeHHyto. 

np• paCCMOTp8HVII-1 eroporo 3Il8M8HT8 (1-1HcpOpM8li,VIOHH08 

OT06pa>K8Hio18 L'!nL-1 npOI...i€CC) MO>K8T 6b!Tb Bbi,[I,€Il8H8 I-1H$OpM8ll,l-10HH8fl 

CTPYKTYPB npol..lecca, npe,ll,craenRIOI.ll8fl co6o~ MHO>KecTso nepeMeHHbiX, 

xapaKTep1113YIOI.LIL'!X npou,ecc (Ha6op nepeMeHHbiX), L-'1 CBA3eei Me;.KAy HIIIML-'1 H8 

caMOM ,Qene, 3Ta CTPYKTYPB CBOAliiTCs:t K ps:~Ay Y8CTHb!X MO.Qene~ npou,ecca, 

K8>KP,8fl \13 KOTOpbiX CJly>l<l-lT AfiR OnVIC8HL1fl TOrD VIIlVI \IIHOro cf>p8rM8HT8 

npou,ecca. T8K8f! MO~€Ilb MO>K8T V13M8HfiTbCR OT Yl!ICTO K8Y8CTB€HHO~ ,[1,0 

MareMaT\1YecKoli1 MOA8I1VI VIIllil 3aKoHa. Hepa3IlVI"--L1MOCTb TYinos 38A8Y 111 

MO,Qeneei coenaaaeT c cpopMailbHoVI aHanor1o1eei Me;.KAy H86mo,qeH~AMVI L"' 

l{p!o1T8pVIAMVI B T80pV1vt npliiHATiilfl p8W8HL1~ no MH0n1M KpL1T8pY1s:!M. 

no.nHas:! VI30I11.1p088HHOCTb Q:>opMyilVIPOBKL"' 38,Q8"-1 OT npOL!8CC8 

nocrp08HVI~ Y8CTHOCi MO,Q8IlVI COOTB8TCTBYIOLL.18f0 Q>parMeHTa nPOLi8CC8 M0)1{8T 

noKa38TbCfl HeCKOilbKO VICKYCCTBeHHOiil VI nopmK)J,atow,eLil ps:.A "a6cyp,QHblx" 

CVITYBLIVI~. Ha npaKTIIIKe Afls::J 38A8Y xapaKTepHa HeYeTKOCTb ~x cpopMynVIpoeKI-1, 

8 ,QI1s::l MOA8.fl\ll q,parM8HT8 - Gp8BHL1T8IlbH8fl CTpOfOCTb 88 BVI,[I,8. npl-1 >K8CTKO 

ccpopMyill-1pOB8HHOLi1 li,8IlVI VI nnoxoVI L-13YY8HHOCTLtt npOl...I8CCa B03MO>KH8 

o6paTH8R CVITY8li,L15l, KOTOpa:A L1M88T M8CTO B 60ilbWVIHCTB8 CI1YY88B nplll 

p8CCM0Tp8HVI\1 GnO>KHbiX npOU,8CCOB. 803Hl-1K88T BOnpoc: H8CKOJlbKO 

OTM8Y8HH08 ¢VIKCV1pOB8HH08 COOTB8TCTBYI8 Me>I<,Qy npOU,8CCOM Ill l\8IlfiM~ lllfllll 

Me)I{,Qy MO,Q8IlRMlll VI 38,[1,848M~ 6y,QeT COfi18COB8HHbiM? 

TaKOe COnOCT88I18HL"'8 BC8X 38,[1,8Y lo1 COOTB8TCTBYIOW,~X Y8CTHbiX 

MO,ll,€!18~ npou,ecca n03BOilfl8T Cy,ll,VlTb 0 COOTB8TCTBL"'Io1 norpe6HOCTeli1 

nOJlb3088T8I18VI 803MO>KHOCTRM npOl\8CC8. npL1 COOTH8C8HII1L"' MO,[I,8Jl8Ci 

npou,ecca 3a,QaYaM nepBbiM MO)!{HO np111,ll,8Tb cPopMy MO,Qeneei npoll,ecca c 

yyeroM u,enelil, a sropbiM - aa,QaY c yYeTOM 111H¢opM8l...ll-lOHHOVI CTPYKTYPbl 

npowecca. B peJynbTare TaKara cnLIIs:IHL"'s:! nony"--aercR 48CTH8R MOA8Ilb 

OPOL...I8CC8 VIIlVI 38,D_848. 
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,QeeiCTBI-'IT8IlbHO, np1o1 C,Q8Il8HHbiX YTO"--H8Hio1fiX 38,[1,8"-11-1 Y8CTHbl8 MO,Q8I1Vl 

H8 p83JlVIY8KlTCfl 1-1 CilVIB8tOTCfl 8 8,[1,\.1H08 W€1108, 8 n011H8fl MO,Q8Jlb nOfiBJlfi8TCfl 

e pe3ynbTare "HanonHeHVIA" aa,Qa"--L-'1 L-'!HQ:>OpM8li,~OHHOCi CTPYKTYPm1. 

nocne onpe,QeneHVIR 38ABY (weneBbiX nepeMeHHblx L-'1 rpe6oeaHL-'!Ci K 

HVIM} MO>KHO 06pan1TbCR K VIM8to~VIMCR 3H8HL-1RM 0 npOL..I8CC8 ~fU1 nepe~TVI K 

npOL..I8CCy H86Jli0,[1,8Hio1R AJ1fl BblfiBil8HVIR CBR38Ci M8>1<,QY li,8Il8Bb1Mio1 lo1 

H838BVICVIMbiMVI nepeM8HHbiM~. 3TO VI n03BOilfi8T onpe,Q8Jli.1Tb H806XO,QVIMblei 

Ha6op MOAeneVI ynpaeneHVIfl (MO.Qe.neei CBfl3vt). B o6w,eM cny"-188 o603H8"-1!.1M 

MOAenb S(X, Y), TA€ S - CB03b (YaCTHaO MOA€nb •n• cwrya~•o) M€>KAY 

ll,eneeoei nepeMeHHOCi Y ~ Ha6opoM H838BVlCYIMbiX nepeMeHHbiX X. 3rVIMI-1 

MO,lJ,8IlRMYI onpe,Q8Ilfi8TCfl C111Ty8li,Yifl; OHVI >K8 Cily>K8T Ailfl nOilYY8HYIA OL..18HKYI 

COCTOfiH\IIfl npOli,8CC8. 3T~ MO,Q8Il\ll MOryT 5b1Tb C8MQrO p8311VIYHOfO T\1108 

0,[1,H8KO B CilY"-188 npOli,8CCOB TVIna T8XHOI10f\II"-18CKVIX M0,[1,8IlVI ,QOJl>KHbl 6b1Tb, 

K8K npaBVIIlO, M8T8M8TVI"-18CKVIM&.1. nonyY8HHbl8 MO,[I,8IlVI VICnOilb3YIOTCfl 38T8M 8 

Clo1CT8M8 ynp8BI18HVIR. 3Q:>Q>eKT npVIC)'TCTB\151 CVICT8Mbl ynp8BI18HVIfl 

YYVITbiB88TCfl B BYIA8 COCT8BI1RIOW.8Ci BH8WHVIX B03,QeVICTBII1Vi H8 npOli,8CC. 8 

,[1,8IlbH8l1W8M B38VIMO,lJ,8ViCTBII18 48Il8Ci B8,[1,8HIIIR npOl\8CC8 C nOAL..I8IlfiMII1 VI 

npou,ecca C era L1Hcf>OpM8li,VIOHHOlli CTpyKTypOL:1 H€ p8CCM8TpL11B8€TCfl. 0HO 

Y"--L1TbiB8€TCfl I1111Wb B BVI):\8 BH8WHL1X B03,Q8~CTBL"'ei Ha nOA48IlL"' VI 

•H<jlopMa~•oHHYIO crpyKTypy (eM. p•c. 5). 

IJ;e.rnt 8e,lla-twl 

npouecca 

8H03W~~19 803M~"LIJ,eH~~ 

n"""""~ 
=+=-=_] 

P~c. 5. 83aMMOAeHcTe~e l,leneH M npol,lecca 
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TaKVIM o6pa30M, CVICT€MHbl~ nDAXDA npl!IBDALIIT K He06XO~I-1MOCW, 

npe~CT3BI18Hlo'l~ CHTY31...1Lillll, ~:.apaKTepL113YIO~e~c~ 60JlbWLIIM Y\.1C.nOM 

nepeMeHHbiX. 06beKTaM ~anbHeC1wero aHanV1Ja cny>K\IIT C\IICTeMa "Ja~al..l\11 

l..laCTHble Mo~enVI npou,ec:::a" KOropa~ npV1 se~eH\.1V1 npou,ecca oKaJb!BaeTc~ 

JKBVIBaneHTHOiil cosDKYnHOCTl!l MOAene~. r.e ·'c\.1T'f8lJ,VIIt1 Ha npcl.lecce". 

5. TttnM3al-'Mfl npol...l.e..c.yp MO.Qenl.llpoeaHM~ cno>KHbiX Cl.llcTeM 

npe,ctb~BJ18HHble MOA8IlVI 8ll.l8 He no3BOil~IOT B8CT\.1 npowecc c HY>KHOV1 

TOYHOCTbiO. 8 A8VICTBio1TenbHOCTVI B03MQ)I{H0 6eCKOH8\..IH08 MHO)K€CTBO 

pa3DVI\..1Hb1X TVInOB MDA8Jl€YI VIIllll Clt1fY3U,VIil1 5 np1-1 3TOM B8>KHO 3¢'¢8KTVIBHO 

KI13CCI!Iq:JitU.J,\11pOB3Tb B03MO>KHbl8 MOA811V., KOTOpb18 T3\0K8 MOryT \113M8Hf1:bC51 

or pacnnbiBYaTbiX ,qo crporo ¢opManVIJOBaHHbiX Mf-<oroo6pa3L-18M MDAe.ne~ 

CBf13VI M8>KAY l.l8nE:..BOii! Ill He3aBVICVIMbiM1-1 nepeMeHHblMVl 06bf1CHf18TCR 

60JlbW08 YVICJlO pa3Jli!IYHbiX H3383HVIVI: Kal..l8CTB8HHafl, KOpp811fll.IVIOHH3H, 

cf:lYHKL.IL.-10H8JlbH8fl " npw·IL.-1HHafl CBfi3VI; 3aBVICVIMOCTb, cpyHK4"H, 

JaKoHoMepHOCTb, IA3MeHYL.-1BOCTb VI T.A. Bee BVIAbl CBfi31A B03HVIKaiOT s 

38Bit1CVIMOCH1 OT 3H8HYI~ 0 npOl.I€CC8 VI pe3yflbT8TOB, nonyY8HHbiX nocne 

o6pa6oTKV1 Ha6mo.QeHM~, no3TOMY wenecoo6pa3HO nocraslt1Tb Ja,qayy \IIX 

WK8I11!1p088HVI5i 111 nplo1B8,[1,8H~UI K O.QHO~ MO.Q8JlVI 0606ll.I8HHbiX CBf138~. )J;lfl 

BbiAene~\llfl nmoe cvnyal.lL.-1VI 1!1cnonb3Y8M TOT ¢aKT, YTO B cnyYae npou,eccos 

CTp€MfiTC51, K8K npaBV1JlO, K nony1..1eHV1iO qJyHKl.llt10H8JlbHbiX CB5138~ \1\!1\11 K 

nocrpoeHI.-110 MaTeMant48CKit1X MOAene~. KOTopble YA06Ho Ha3biB8Tb 

"HcjJDpMa~"OHHo-cjlyHK~"oHanbHbiM" crpyKrypaM" npo4ecca f(X, Y) TorAa 

L\e.necoo6pa3HO Bb!A8nLHb 48Tblp8 nma T€XHOI10rL1Y€CKYIX CL.-1T'f8L\VII:1 (38A8'-i 

liUlltl MOAene~) f(X, Y). OcraHOBit1MCf1 KpaTKO Ha oco6eHHOCTfiX K8JKP.Oro \.13 

3Tit1X TVInOB. 

nepabJD mun (X Yl f HeVIJsecrHbl). CVIryaU,VIfl npeAcrasn.Rercfl 

Halt16onee ecrecreeHHOVI B cnyyae nnoxo li13Y48HHbiX npoweccoa 3aA81..lli1 no 

aBTOM8Tit138l.lli1VI raKVIX npOL\8CCOB AD nocnep,Hero speMeHI!1 1-1 He B03Hio1K8JH1. 

3A8Cb nOAP33yM8B88TCfl OTKa3 OT anpio10pHbiX npep,nOCblnOK np111 
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lt1CCI18AOB8H\II\II npowecca, T.e. no CYl..U.8CTBY OTCYTCTE>YIOT 38.Q8Y\o1 B li'IX 

Tp8,Qit1U,It10HHOM CMbiCJ18, TaK K8K OHI-1 CBOAs:JTCs:! Jlit!Wb K r.pOCTOMY nepeYHIO 

l...\8Il8BbiX nepeM8HHb!X. 

Bmopoa mun (X io13B8CTHa, f H8VI3B8CTHd). 3aAal..la B03HV1Kaer npltl 

TO\..IHO VI388CTHbiX nepeM8HHbiX, HO npY1 H8VI388CTHOM xapaKTepe \IIX 

lt13M8H8Hit1fl. OHa xapaKTepHa AJlfl cpaBHVIT8JlbHO xopowo 1t13YY8HHbiX 

npoweccoe. HanpYIMep, nepeMei.J.!8HYie HeKoroporo VIHCTpyMeHra npolt1CXOA\IIT 

no rpeM KOOp.QY!H8T8M, HO BYIA COOTB8TCTBYIOll.l8j;1 Kp111B0!71 MO>KST 6b1Tb 1t1 

Helt1JeecreH. Hepe,qKo raKafl Ja,qal..la nos:~snflercfl. Hanplt1Mep, a pe3yilbTare 

anp\IIOpHOro 38AaHV1s:! rpe6yeMbiX nep8M8HHbiX. 

TpemuU mun (X H81t13BeCTHa, f L.-13BeCTHa). BVIA MOA8I1LII npop,lo1KTOBaH 

anp1t1opHb1MV1 npeanoCbii1KaM\tl. 3ro cnpaeeAnv.eo nv.6o 8 CilY'··H:~e \tl3'vYeHHbiX 

npolJ,eccoa, nVI60 B cnyl..lae n.noxo YI3Y48HHbiX KorAa i-13 coo6pa}KaH\tlVI 

npOCTOTbl nonyYaeMOVI MO,Q8JlVI npl-'IHII\MaiOT H8KOTC"pb18 anp1t10pHbl8 

npeAnOCbiJ1Kit1 0 Q>opMe 3aBI-'ICYIMOCTII\. 

LfemeepmbJii mun (X " / "3B8CTHbl). B 3aAaYe "3BecreH nepeYeHb 

He06XO.Qit1MbiX nepeM8HHbiX BM8CT8 C xapaKTepOM cl:>yHKL.ll-'IOHaJlbHOVI 

B381t1MOCB~31t1 Me>K.Qy HYIMVI. TaKas:~ CVIT'f84VIfl xapaKTepHa ,qnfl xopowo 

1t13YY8HHbiX npOL\8CCOB, B KOTOpbiX l..l8flb CO Bp8M8H8M BCe TOYH€8 

"nDACOHH/lacb" K ""cpopM34"0HHOi1 crpyi<T'fpe npo4ecca " Hao6opor. 3ro 

COOTB8TCTByer H8Yt60J188 T04HOMY 3HaHVIIO CVIT'y'8LI,VILII. 

803MO>K8H nepeXOA K nsnoMy Tltlny MO,Q8J11t1, 8 KOTOPOM Y8TB8pTOMY 

TVIny nplo1CB8VIB810TCs:l 

K03cpcp"4"8HT3M (p"C. 6). 

cpyHK~"OHanbHOi1 (B"A 

"no,QrOH04Hble" 3H8Y8HL.-111 H€1o1388CTHblM 

3ra nmYI38U,Yif1 npose,QeHa c ABYX TOYeK 3p8Hit1s:J: 

MOA8n") " "HcjJOpMa4"0HHOi1 (KaKOL< Ha6op 

nepeMeHHbiX A0Jl>t<8H BXOALIITb B MOA811b) nOilHOTbl. 9 C!lyYae 3TIIIX Y8Tblpex 

Clt1Tyau,VI~, KaK npaeL'I.no, np111 38A8HHOM npol...\ecce Yl l..I8I1YI, CTpeMs:~rcs:~ 

ocyll\eCTBLIITb nepexo,Qbl Yl3 6onee HeonpeAeneHHbiX Clt1TYS4L'I~ K 5onee 

onpe,QeneHHblM. npYI 3TOM a C!lyYae npoweccoe TVIna rexHonorVI~ecKio1X nepsas:~ 

C~1T'fal.ILIIR J111160 H8 paCCM8TpYIB88TCR B005ll\8, Jll-160 cpa3y VICXO,QVIT Li13 
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1.18TB8pTO~ C~fTY84~U1, IIIJH1 nbiT88TCl-l nepei1n1 ~3 BTOpOVi 111m1 Tp8Tb8~ 

CIIITYB4VIVI s ~.~ersepryta. 

8 38BVICVIMOCTI-1 OT paCCMaTpliiB88MOi1 B npou,ecce 38,Q841-1 VI OT YBCTHOi1 

MO,Q8nLII 3T0f0 npouecca COOTB8TCTBYK)W,8s:l MO,A8Ilb ynpasneHVIfl MO>K8T 

OTHOCIIITbCfl K mo6oMy 1-13 YK838HHbiX HlnOB, a, B03MQ}f(H0. Iii K KBKOMY-TO 

,QpyroMy. npVI IJI3M8H8HVIVI CIIICT8Mbl "38,A81.18-MO,Q8Ilb" CVITYBL...IVIl-1 MO>K8T 

VI3M8Hl-lTb CBOVi nm. Ec.m1 8 ,Q8HHbli1 MOM8HT Clo1TYB4lils:l COOT88TCTBY8T MO,Q8IlVI 

Y8TB8pTOfO Tlilna, TO np06Il8M He B03HVIK88T, COOTB8TCTBYIOW,8fl 38,QBY8 

pewaeTCfl VI MO>KeT norpe60BBTbCs:l IlVIWb YTO'-lH8HVI8 K03¢l¢llii41118HTOB 

lii3BecrHoYI 38BIIICL1MOCTVI. np111 nona,QaHiillil CIIITYBL.tlillil a rpynny ,Qpyroro nma npVI 

B8A8Hl-U1 npouecca CTp8Ml-lTCl-l ocy~eCTBIIITb CI18AYIOW,V18 nepeXO,Qbl (CM. pVIC. 

6): 

1) 1 --t 2 VI 1 --t 3. 3TL1 nepeXO,Qbl B OCHOBHOM OCYl1.18CTBils:liOTCfl 38 

C'-l8T liiCnOilb30B8HIIIs:l anpVIOpHbiX npe,QnOCbiilOK OTHOCIIIT8IlbHO 

H86opa nepeMSHHbiX VIIllo'l Blo1,Q8 CBs:l3lil; 

2) 2 -> 4. An• pean"3a~"" JToro nepexoAa o5paU<a10Tc• K annapaTy 

T80pvtvt nilBHIIIpOBBHVIl-l 3KCn8plo1M8HT8 "n" MHOroMepHoro 

perpeccliiOHHoro aHanlilaa; 

3) 3 --t 4. B 3TOM CilyYae VICnOilb3Y8TCs:l annapaT MHOrDMepHoro 

IlliiHe~Horo IJI H8IlliiH8~HOrD perpeCCIIIOHHOrD 8H8Illil38 c 

nocne,QOB8T8IlbHbiM nepe5opoM BC8803MO>KHbiX Ha6opos 

H838BVICliiMbi:X nepeMSHHbi:X. 

<l>opMBilbHO H8T HIIIKBKIIIX npens:lTCTBVIYi AflR nonbiTOK OCyW,eCTBil8Hiils:l 

nepexo,Qa 1 ~ 4. Ha npaKTVIKe nonbiTKVI TaKara nepexo,Qa css:~aaHbt c 6onbWliiM 

I.JVICilOM H8y,Q8YHbiX 3t<Cneplo1M8HTOB, a ycnewHOe nOCTp08HVI8 MO,Q8Illil BO 

MHOfQM OK83biB88TCs:l ,Q8IlOM CilYYBs:l. 

nepeXO,Qbl 1 -+ 3, 1 --t 4 VI 3 ---+ 4 COOTBSTCTBYIOT lo'\CnOilb30BBHL110 

MO,Q€IlL1 "yepHOrO fl~liiKa", KOTOpyiO MO>KHO H8388Tb "¢lyHKL.tt.10H8IlbHbiM 

Y8pHbiM R~~KOM", TBK KBK COOTB€TCTByto~lile nepeXO,Qbl 3KBiiiBBil8HTHbl 

nonyYeHL1to KOHKpeTHbiX oneparopos. 
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~I I l '-acrHaR 
I 38,:::18'-11-1 ; 

1 k '""" '"i I 
I 

I 

4-V!n·m 

I 
5-i1 nm 

P.-.c. 6 TMnbt MO.QeneM ynpasneHL1H 

3-V- Tvm 

-

8 3aBIIICIIIMOCTVI OT npeo6na,Qa_HL-1fl 38AaY TOro ii!Il\11 liiHOrO Tvtna 

npOU8CCbl 8CT8CTB8HHO pa36VITb Ha CI18AYIOl.l.llil8 rpynnbl: 

• HecrpyKTyplii3088HHbl8 npot...~eCCbl, Afll-l KOTOpbiX XOTR 6bl OAHa 48CTHas:J 

c"rya~"" COOTB8TCTBY8T MO,Q8IlVI nepsoro TVIna (OTCYTCTB\.18 

VIH¢OpMBUJ.10HHOV! VI ¢yHK4L10H8IlbHOYi nOilHOTbl) 

• Cna6ocrpyKTyplii3088HHbl8 npOL.t8CCbl, Ails:! KOTOpbiX XOTs:l 6bl OAHB YBCTHBR 

Clll"fY8l.IVIR OTHOCVITCs:l KO BTOpOMY Vlf11o1 rp8Tb8MY nmy (OTCyrCTB\.18 

VIH¢0pM8l.lliiOHHOi1111Illil ¢IYHK41i10H8J1bHOil! nOilHOTbl). 

• CTPYKTYPL130BaHHble npoueccbl. AflR KoropbiX see 4BCTHble cVIryaUiillil 

OTHOCs:ITCs:l K 48TB8pTOMY VIJ1VI nRTOMY TVIny (L1HQ:!OpMaL.tvtOHH8s:i VI 

qJyHKL!IiiOHBilbHBs:l nOilHOTa) 
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MeHee 1t13YY8HHbiM nepexo~oM s=~ens=~ercs:~ 1 --t 2_ B HacroJ=~ll.lee speMs:~ 

nol=!Bit1I18Cb H806XOAIAMOCTb B 8BTOM8TVI38LJ,Ittlt1 npou,eccos 

cna6ocrpyKT'fplt130B8HHOrO nma ( CM. pa3,Q811bl 2, 3). 

npowecc MO)K€T OTHOCit1TbCfl K YlttCilY cna60CTPYKTYPIA30B8HHbiX no 

cnep,ytOLl..IIIIM npw-n-1HaM: 

•eo-nepBbiX, npot.tecc MO>Ker 6b1Tb nnoxo lii3Y48HHbiM 111111.1 nnoxo 

OCB08HHbiM; 

•BO-BTOpbiX, K npou,eccy H8CTpyKryplt130B8HHDr0 nma OTHOCl=!TCfl 

npOU,8CCbl, KOTOPbl€ B XOA€ ceoeVI 3BOI110U,It1\.-1 nepeWillll 1.13 pa3ps:!A8 

npOCTbiX 8 pa3ps:!A CJlQ)KHbiX". 

•s-rpeTbltiX, Aa>Ke crpyKfYp1t130B8HHble npou,eCCbl Moryr nepeXOAIATb 

B YlttCilO H8CTPYKTYPit130B8HHbiX B p83YI1bT8T8 nOAKil1048HIAfl K HIIIM 

c~ttcreMbl ynpaeneHHR C~ttcreMa ynpasneHittfl, KaK nOK83btBaer onbtT, 

HaCTp81-1888TCfl H8 pa6ory C B8CbM8 orp8HVI'-48HHbiM 4111CI10M B03MO>KHbiX 

CIAfY8U,Ittlil, ,Q8>K8 ecnH OH8 C03A88TC51 C Y48TOM C8MbiX nepeAOBbiX 

npHHt.t~ttnos r~ttna aAanr~ttBHOCTIA. Ha npaKTVIKe ycnos~tts=~ nporeKaH~ttfl 

npOU,8CC8 Hepe,ti,KO OTKilOHs:!tOTCfl OT "38IlO>K8HHbiX" B Clt1CTeMy, HanplttMep, 

nocrynneHIIIe JaroroeoK, oTI11t14HbiX or npe,D,nonaraeMbiX: 

•B-'-48T88pTbiX, BCTp848tOTCs:l Cl-1TY8U,l-1l-1, KDrAa npl-1Hs:!Tbl8 anpl-10pHbl8 

npeAnDcbtnK\.-1, noJson~ttswllle nepesecn1 npoLtecc B 6onee onpeAeneHHbiC1 

Knacc, oKa3btsatorcs:~ HecocrosnenbHbiMitt. B 3TOM cnyYae npVIXDA~ttrcs:~ 

OTK83bi88TbCs:l OT anpiiiOpHbiX npe,D,nOCblflOK, Ill l-1CCI18AOB8HVI8 ,D,Oil)I{HQ 

6b1Tb npOA1<1KTOB8HO, B nepeytO 048p8Ab, He 3~848MVI, a crpeMneHitteM K 

opr8Hit138U,It11<1 npaB~flbHOrO H86IltOAeHLo1fl 38 npOL1,8CCOM, YTO n0380fla.1T 

BbiHB"Tb peanbHYto ""¢opMa~"OHHD-¢Y""~"oHanbHYto CTPYKTYPY 

npOL\8CC8. 

II1T8K, AJll=l pe8!1bHOrD npOL\8CC8 np8ACT8BJ18HH8fl Ha pa.1C. 4 Clt1TY8U,Lo1fl 

He fiBils:!8TCs:l lt1CKJ1101..!8HI-18M. 8 C!lY"-188 ee cnpaB8AI11t1BOCTLo1 p88IlbHbl8 

Cl.-1ryaU,Lo1J.1 MOryT He COOTB8TCTB0B8Tb 38A8B88MbiM CT8H,D,8pT8Mit1 lt1Illt1 

npeAnonaraeMbiM cneLI,~ttanlllCTaMitt cJ.1ryau,~ttfiM 
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Ans=~ nOCT8HOBKit1 38.Q841.1 0 H906XO.Qit1MOCTJ.1 nepeXO.Q8 --> 2 

npep,naraercs:~ J.1Cnonb30B8Hitte KOHLtenL.tLo11t1 "~ttH¢opMaU,IttOHHOro yepHoro 

flll..I\11Ka". AH8Il0rlt1YHO, nepBbl~ Lo1 TpeT~tt~ Tllln T8XHOI10f1A48CKJ.1X MO.Q8Jl8C1 

OTHOCIATCs:! K KOHL\enU,It1Lo1 "~ttH¢0pM8U,1-10HHOrD Lo1 ¢yHKU,II!OH8IlbHOfO 6enoro 

fll..Llii!Ka". 

6. <DyHK4~0H311bH3H K113CCM€PHK3U.HH MHOro¢;aKTOpHbiX 

TexHonorM'-IeCKMX npou.eccoe 

HecMoTps:! Ha lt1M810l..LlYIOCR o61..4HOCTb on~ttcaHiils:l npOL-Ieccoa, lAX MO>+<HO, 

B 38Bit1Ca.1MOCTIII OT T8X 11!11111 lttHbiX X8p8KT8pVICTiiiK, Kn8CCI-1Q:l1.1U,IilpOB8Tb C8Mb1Mit1 

pa3Ili-14HbiMVI cnoco6aM~tt. TaK, MO>KHO pa3JU148Tb Al-iCKpeTHbJe 1r1 HenpepbiBHble 

np048CCbl, .Q8T8pMLo1HiilpOB8HHbl8 Iii CTOX8CTit14eCKiil8 a.1 T.O. 

C n03Iill.tVIVI cpyHKU,a.10H811bHbiX CBO~CTB, xap8KT8PIII3YI01..4J,IJX ,QiiiH8MVIKY 

npoLteccos, npeAflaraercR Bb1A8Illt1Tb c.ne.qyto1..4~e KnaCCbl npou,eccos: 

1. CmpyKmypu3oeaHHbJe npoueccbt, K 3TOMY BHAY OTHOCRTCs:! 

npol...leCcbl, noeeAeH~tte KOTOPbiX c yYeTOM pewaeMbiX 38A8Y VI3B8CTHO 

npaKTit148CKl-1 OOilHOCTbiO, T.e. lt1388CTHbl Q:H13111KO-XIiiMIAY9CKVIe 38K0Hbl IAJIVI 

M8TeM8Tlii48CKit18 MO.Q8JIIA, OOp8A8Ils:!IOl..Ljll!€ X8p8KT8p lttX QlyHK41-10Hiilp088Hit15l, a 

xapaKTeplt13Yto1..4He npo4eCC nepeMeHHble onpe,QeneHbl a nonHOM o6beMe 

Ans:~ npOLI,eccos TaKara BIIIAa. K8K npas~ttno, lii3BecTHbl onTHMailbHble pe}!(lttMbl. 

2. Cna6ocmpyKmypu3oeaHHbJe npoueccbt. K 3TOMY K!laccy OTHOCflrcs:~ 

48CTIIIYHO lii3Y48HHb18 npOLt8CCbl. 48CTb nepeMeHHbiX, xapaKTep~tt3YIOI..4111X 

npo1...1ecc c T04KI-1 3p8H&.1s:l nocraeneHHOH u,emt, VI3BecrHa enonHe onpe,qeneHHO, 

a ,qpyra5l 4BCTb - OTHOC&.1TCfl K P83PfiAY H8Lo13BeCTHbiX. 

3. HecmpvKmvou3DBBHHbte npoyeccbl. 0 nose.QeHiila.-1 npoueccoa 1113 

3Toro Knacca Hellb3s:l CK838Tb Hl.14ero onpe.QeneHHOro, a xapaKTepH3Ytol..41118 a.1x 

nepeMeHHble rpy,qHo yKaJaTb ,qa>Ke npLo1M8pHo. 

lt13yY88Mbl8 acneKTbl npOL...\9CCOB 3TiiiX KI18CCOB npe,D,CT88Jl8Hbl 8 T86I1. 3. 
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Ta6nu[1a 3 

BMAbl rexHonorM"ieCKMX npo~eccoe 

r-- Tvmbl npOL.\eccos 

I Oco6eHHOCT~ I CTpyKTypmo- C _la6ocTpy KTYPH30BaH- Hecrpyi-..1}-

, RaHHble !!Lie pH301J.aHHhTe 

~3Tan I ')Kcn"1)'3Tann~ ¢HlHK3. 1 eXH0.'10TH5L <l>mnKa. 
JKCIIJI'y'aTaUHK rexHo;lQrn5i 

! 

l 

XapaKTep~3YK>- H3BeCTIIDI 

ll1~e llO:IHOCTbJO 

nepeMeHHble 
AcneKT M BJa~-JMocsnH 

M3CWT36HOCTb 1 opraHH3aun-
OHHOTO 

I xapaKTepa 

npo~eCCbl 

38KOHOM8pHOCTS!Mlll. 

nepeoro 

0.QH8KO 

. H3BCCTHhl ~racTH'-lHO HeH3BCCTHhi 

T exHonorH'-IeCKHe, Bee Bf·Uhi 

opraHH33UHOHHb!e H B3aHMOCBH3e?i 

OT~le.lhl!ble ¢Mlll4eCKHC 
' I B33HMOCBK3H ~-~--

nma xapaKTepL113YIOTCs:l lt1388CTHbiMlt1 

8 peanbHbiX ycnOBlii~X LIIA98JlbHbl8 

38KOHOM8pHOCH1 HVIKDrA8 H8 C05Ili-OA8fOTCfl, T.K. npOLJ,8CC npOT8K88T 80 

BH8WH8VI Cp8A8. OKa3biB8101J..18Vl H8 Hero B03MYL1.18tol..LIIt18 B03_,Q8V!CTBL-1s:l, 1-1, B 

'-l8CTHOCTVI. nepeM8HHbl8 nO,QB8p>K8Hbl B03,Q81i1CTBVIIO MHOrD'-lVICJ18HHbiX 

H8KOHTpOIH1pyeMbiX ¢aKTOp08. 8 ,Q8HHOM CI1y4ae AJlR 06ecneY8HVIs:l 

1t1A€8IlbHbiX yCI10BVIIil ero np088,Q8HHR VI OnTVIMVI38UVIH HCnOilbJYIOTCs:l M8TO,Qbl 

Crfl8}f(VI88HVI5=1 CI1y4ai:1HbiX B03MYll.I8HVIVI 1-1 XOpOWO paapa60T8HHbl8 M8TO,Qb1 

8BTOMaTVI48CKOfO ynpaBJ18HVIs:l. 0,QH8KO, 8CI1VI 803MYLl\8HVIs:l. BH0Cir1Mb18 

BH8WH8C1 cpe,qolil. H811b35=1 OTHeCn1 K pa3p5=1,QY cnyYaVIHbiX CO cpaBHir1T8IlbHO 

H860JlbWVIMitt 3H8'-18Hiils:!Mir1 OWVI60K, TO H806XO,QVIMO ,QOnOI1Hl.IIT811bHO BKiltol..liiiTb 

nepeMeHHble, xapaKTep~ttJYIOLl\~tte, HanpVIMep, opraHVI38ll_VIOHHYIO crpyKTypy 

npouecca VI nonyYVITb no cyll\ecrsy H8CTPYKTYPVIJOB8HHbiVI no,qnpo~ecc. 

ABTOM8TVI38L.IIIIs:l npOL..\8CCOB :nora BVI,Q8 He Bbl3bi888T 38Tpy,QH8HVIIil. 

npo~eCCbl BTOpOro TVIna VI3YY810TCs:l C nOMOtl.lbto nOCTOAHHOfO 

nOnOJlH8HVIs:l VIM810ll.IVIXCs:l KI18CCIJIQ:IVIK8TOpOB nepeM8HHbiX HOBbiMVI ¢VI3VIKO~ 

XVIMVI'-l8CKIJIMVI nepeMeHHbiMVI, oniJICbiB8tol..LIIJIMVI npou,ecc. B raKIJIX npo~eccax 
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MOryT 3¢¢eKH1BHO I-1CnOilb3088TbCs:l M8TO,Qbl nnaHVIp088HVIR 3KC08pVIM8HT8 

np" nononHeHVIVI Kil8CCIJI¢\IIK8TOpOB H806XO,QVIMO Y'-lVITbiB8Tb 

COOTB8TCTBYIOtl.IYto l..t8Ilb B8,Q8HVI5=1 npouecca. 

npou,eCCbl rperbero nma Heo6xO,l:H-1MO P8l.ll-10H8IlbHO VICCJ1e,QOB8Tb c 

noMOW.bta annapara aHailVIJa ,qaHHbiX 

8 K8'-l8CTB8 OCHOBHOfO annapara npL-1 VICCile,QOB8HLo11Jl npo~eccoa 

mo6oro BLo1,Q8 

M8T8M8HI48CKO!i! 

pacnoJHasaHI!Is:J 

VICnOI1b3YIOTCs:l M8TO,Qbl M8T8M8TVI48CKOiit ¢Lo13VIKVI, 

CT8H1CTVIK~, 8 48CTHOCTI!I, 8IlfOpi!ITMbl 8H8Jl~38 ,Q8HHbiX VI 

o6pa30B. Ae~cTBVIT8I1bHO, npolleCcbl rperbero BIII.Qa 

~enecoo6p83HO OTH8CTVI K npOU8CC8M CO CTOX8CTI!IY€CKO~ npvtpO,QO~. 

nose,QeH!IIe HeKoropbiX nepeMeHHbiX npoL..~ecco8 eroporo Blii,Qa 1-1 

opr8HV138l...IVIOHHbiX nepeMeHHbiX npOI..I8CCOB nepsoro 8&.1,Q8, K8K np8Bl-1J10, 

I-13B€CTHO 8 CBOiiiX OCHOBHbiX 4€pT8X, 8 OCT8JlbHbl8 H8 npe,QB8pi!IT€JlbHOM 

3Tane 06CJ1€,QOB8Hiils:! ,QOnyCTVIMO Tp8KTOB8Tb B K848CTB8 CI1Y48~HbiX B€11VIYI-1H 

VIJll-1 CTOX8CTI-148CKI-1X npOU8CCOB. npOl...I8CCbl CO CTOX8CH14€CKOiil Lo1I11!1 

HeVIJBeCTHo~ npl!lpo,Qollt npe,QcraemttoT H8Lo160I1bWYIO TPYAHDCTb npV! o~eHKe 

VIX cvrryaU,VIVI, T.K. Y4€T B liiHQ:lopMal...IVIOHHOV! MOA8Illil ¢YHA8M€HT8I1bHbiX 

38KOHOB VIJlltt VI3B€CTHbiX 38BVICVIMOCTel/t H€ Bbl3biB8€T OC06biX npo6neM. 

npose,qeHHaR Tlilnlil38l.IL-1s:J npOl...I8.Qyp MO,Q€IllilpOB8HLo1A CJlO>KHbiX Cl-1CT€M 

Iii ¢YHKUiiiOH8JlbH8A KI18CCVI¢'1-1K81...1VIs:l MHOroQ:laKTOpHbiX T€XHOI10fl-1Y8CKVIX 

npOl.I8CCOB A8€T OCHOBy AI1R Bbi,Q€Jl€HI-1R COCT8BI15=110tl.IV1X VI CTpyKTypHbiX 

TV!na>Ke~ B npOI..I€CC8X BbiCOKl-1X T8XHOJlOfVII/t. 

7. Cocraan~now,Me M CTPYKTYPHble THna>KM a npo4eccax 

BbiCOKHX TeXHOJlOrHH 

KaKVIML-1 5bl CilO}f(HbiMI!I H€ 6bii11!1 T8XHOI10fVIY€CKVI8 npOL.I€CCbl, 

npaKTI!I4€CKI!I HVIKDr,Q8 see I!IX npOL.I8.QYPbl He Moryr 5b1Tb paBH03H84Hbl no 

cno>KHOCTL-1, no 4VIcny VI co.Qep>KaHVIto L.IVIPKJ'IlRl...I\IIOHHbiX HarpyJOK [1]. B pe,QKVIX 

cny1.1as:~x raKVIe csoVIcrea I!IMeiOr n~JJ6o eecb npouecc. nVI6o era or,qenbHble 

COCT8BJ1AIOll..lVI€. H8I1VI4VI€ 8 npoueccax XOTR 6bl O,QHO~ Vl3 COCT8BI1Rto~VIX 

npe,QbABJlR8T nOBbiW€HHbl8 Tpe60B8Hiils:l K npOl.I8Ccy B U,€I10M, Bbi,Q8I1R~ npV1 
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:nOM ABa KJ18CCa 3aAa~: 1) CTpyKT'y'plll38l.IVI~ npOL.I8CC8 2) Bbt~BI18HVI8 

xapaKTepa 011 CO,JJ,8p*3Hlllf1 o6paTHbtX CBR3ei/l. 83ali\MOCB~3b p83'y'IlbT8TOB 

peUJeHlllfl n.ayx yKa3aHHbtx Kilaccos 3a,D,aY onpeA8IlReT. no cyw,ecrey, yposeHb 

CTa5~·~fl\.-133L\VIlll nOOL\eCCa. 3TOT yp098Hb MO>KeT 6b1Tb o6ecneYeH K8K 

KaYe:.,..eeHHO HOBbtVI Kp\<1T8pV'I~ BbtCOK1r1X T8XHOilOrVIVi 38 Cl..l8T np~~M8H8H\115'1 

BH8WHliiX B03A8CiCTBL1VI (MarHVITHOe none, ::3neKTpOHHO-IlY48BOV! nyYOK lll ,JJ,p.) 

Ka)K,Qoe B03Ae"crellle npe,o,crae.nRer co6o~ caMocroRrenbHytO rexHonorllltO. 

eeCbMa AOpOrOCTO~ll.IYIO Ill He BcerAa QJopMaillii3088HH'y'IO C T04Klll 3peHlllfl 

sOJMO>KHOCTeVI ee aAanraU\-1111 c KOHKperHbtMlll npou,eccaMlll. OcTpo ecraer 

eonpoc o BOJMO">KHOCTlll BbtAeneHlllfl CTPYKTYPHbiX 3Il€M€HTOB, KOTOpble, 

npe)l{,l],e BC8rD, fiBilRIOTCSl HenOCP€ACTB€HHb1Mlll 06beKT8Mlll 803,0,8LkTBlllfl lll, no 

C'y'l1.18CTB'y', QJopMlllpyi{)U.U-1Mio1 K84€CTBO CT86111IlVI38l...\llllll. 

Hoeoe Ka'-lecreo cra611!Illll38l..lllllll AilR np111H5'1Tlllfl peweHliiR eo3MO)I(HO 

paccMaTpllleaTb KaK CTPYKTYPY JaMew,eHl/15'1 cooreercreytoll.lliiX 3Il8MeHroa 

T8XHOilOrL148CKOro npowecca, T. e. 0TA8IlbHbiX 3Il8M8HTOB, liiX p83Illii4HbiX 

coYeTaHliiVI, npAMbiX lll o6paTHbiX CBR3eVI. YcnoeHo JaMell.leHHbte :meMeHTbl 

KaK 6bt CT8HOBfiTCR B ps:!,D, npOL1,8AYP T8XHOilOr\114€CKOrO npOL...IeCCa lll xapaKTep 

aganT8l...llllr.1 MO»<HO 6yAeT onpe,D,eilfiTb paCl48THbiM nyreM, rAe OCHOBH'y'to 

Harpy3K'y' 6yA'y'T HeCn1 M8TO,Qbl COBMeCTHOrO paCCM0Tp6Hlllfl K848CT88HHbiX lll 

KOillii48CTB€HHb1X napaMeTpOB, 06ecn8llliiB8R TeM C8Mb1M CliiCT8MH08 1113'y'l48HIII8 

npOL...I€CCa B l...I8IlOM ~ B mo6oa";; 38,Q8HHb1H MOMSHT epeMeH\11. npoaHam'I3Lo1pOB8B 

p51A Qllii31--1'-48CK~X 3Kcnepi-1M9HTOB \II T8XHOilOrlii'-48CKliiX npOU8CCOB [2·8), H8A 

KOTOpbiMlll pa60T810T B 06be,D,liiH€HHOM liiHCTliiT'y'T€ fl,D,€pHbiX liiCCI18AOB8Hlllei, 

3BTOp npew,araeT KJ18CC\.1Ql111K81...\llll0 Blii,QOB 3Il€M€HTOB (COCT88IlfiiOI~liiX 

T9XHOI10rllll48CKIIIX npou,eCCOB), KOT0pbl8 onp8A8Ilfii{)T 06b8KTbl BbiCOKIIIX 

T€XHOI10H1~. Cra6V1Ilvt38ll,Vls:l COCT05lH\II~ 3TIIIX 3Il€M€HTOB COCT8BJUI8T 

L...18Illll T8KL-1X T€XHOilOn1YJ (CM. pa3,A8Il 2]. 

Bb1A€Il!IIM OCHOBHble BIIIAbl 3IleMeHTOB no CTPYKTYPHD·¢YHKLJ,L-10HanbHbiM 

np1113H8K8M BbiCOKO~ T8XHOI1Qra.'l\.1 (CM. piiiC. 1). 

BXOI\ B npo~ecc (p•c. 7a) - JTOT 3neMeHT npeACTaanHeT co5oii PHA 

ynOpflA0'-48HHbiX •n• HeynopRAOI..l€HHbiX B8plii8HTHbiX COCTOflHlll~ 

¢YHKL\1110H8JlbHbiX XapaKTepiiiCTliiK BXOA8. 8 OAHOM Cil'y'l..488 3TO MO>K€T 6b1Tb 
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6) ; 

~-- ··-···-'··-···-···-.. ·-···-···-~·-··- --~--- ·-

B) 

PMc. 7. CTPYKTYPHble TMnUC:M TexHonorM"teCKMx np01.-'eccoe 
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Ha6op (repe48Hb) B'J3MQ}!(HbiX pa3HOBVIAHOCTeo71 (HanpVIMep, Cblpb€ 

QTI1VIYafOLL!€8Cs:l pa3m1YHbiML-1 ¢1113VIKO-XVIMVIY€CKVIMVI xapaKTepVICTVIK8MVI). B 

APYroM cnyYae ocHosaH.~eM AJlR sapVIaHTOB Moryr cny)I{VITb speMeHHble 

xapaKTep~.t~CTVIKL-1. OHL-1 Moryr orpa)l(aTb speM~ )I{VI3HeHHOro 1.\VIKfla. 

xapaKTepL-1CTVIKVI npOA0mKVIT8IlbHOCTVI 8381t1M0,[1,8~CTBVI~. a Tatot<e VIHTepB8Ilbl 

speMeHHbiX nepVIOAOB, KOTOpb18 onp€A€I1~10T YCT0~4111BOCTb 3H8Y€HLt1il! 

xapaKTepVICTVIK. B KaYecree 3Kcnep111M8HTanbHbiX rexHonorVIY€CKVIX npolleccoe 

6bii1Lt1 Bbl6paHbl npOL\8CCbl, B KOTOpbiX onp€A€I1.RIO~VIMLt1 3I1€M€HTaMVI BbiCOKO~ 

T€XHOI10f111Lt1 51BI1~10TC51 ''BXOA" VI KOTOpbl€ MOryT 6b1Tb npeACT8BI18Hbl B BVIA€ 

sapLt1aHTHbiX COCT05lHVI~. "BbiXOAOf,·( MO:>KHO C4111TaTb KOH€4Hbl~ npOAYKT 

npol\ecca (pLt1c. 7s). B KaYecree ·'npm~ecca" paccMaTpLt1BatOTCfl DTAenbHble 

npOL\8AYPbl, IIIX B03MO)KHbl€ KOM6VIHal\lt1VI lt1JlVI 88Gb T€XHOI10fLt1Y€CK!tlill npOL\8CC 

s uenoM (pLt1c. 76). UVIPKJ'fl514Lt10HHble Harpy3KLt1, cocrasns=~to~Lt1e cyrb BbiCOKO~ 

T€XHOI10flll~, H€ BC€rj:la MO)KHO ycTaHOBLt1Tb 0AH03HaYHO TOilbKO no OTHOW€HVItO 

K H83B8HHbiM 3neMeHTaM. LJa~e scero LIVIPKYilfll.IVIOHHble HarpyJKVI rpe6y10r 

paccMOTp8HVIR VI "sXOAa", Lt1 "npouecca", Lt1 "BbiXOAa". 0AH8KO TaKO€ VI3YY8H~8 

npOLI8CCOB pe3KO YB€I1VIYVIB88T p83M8pHOCTb VIH¢OpM8ltVIOHHOfO 

npocrpaHcrsa MO,Q8JIVI " 3H84111T8JlbHO YCI10>KH518T npVIM8H8H~€ 

A0nOI1HVIT€IlbHbiX T8XHOI10fVI~ (npiiiM€H8Hitl8 MafHVITHbiX none~, 3fl8KTpOHHbiX 

ny'-IKOB VI T.A.) K8K C n03Itll\l-1~ T04KVI npV1JlO>K8HLt1R 3TLt1X T8XHOJlOrVI~, T8K VI C 

no3Lt14Lt1Vi V13MepeHVIS1 VI ycraHosneHittR pe>KVIMOB B38Lt1MOAe~CTBVIR AByx 

rexHonorL.-1~. 

3A8Cb Mbl CT8IlKittB88MCfl C npOTittBOp8'-liii€M, BC8rAa B03HVIK8tO~Lt1M 

M8JMY He06X:OAVIMOCTbiO >K$CTKOVI CTpyKTypLt138l\VIVI OCHOBHOfO 

rexHonorLt1YecKoro npo~ecca 111 ADCTaTo4HOCTbiO apryMeHT8L\VIItt, 4TO ara 

CTPYKTYPVI38LI~fl nonHOCTbiO onVICbiBaer npo4ecc a 48I10M. B TO)Ke speMs=~ 6e3 

paapeweHIIIs:l :nora npon1BopeYLt1R Mbl npaKT~tt'-leCKVI scer,Qa 6y,QeM CTOflTb 

nepeA npo6neMOVI A0K838T8IlbCTB8 H€06XO,QVIMOCTVI npV1M8H8HLt1fl HOBO~ 

T8XHOI1DrLt1Lt1. T.€. 060CHOB8HI.151 VI Bblp860TKL.1 npOL.I8AYP, HanpaBI18HHbiX H8 

cra6Lt1I1Lt1384VIKl npo~.tecca. 
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8 CB513VI C 3TLt1M 8BT0p npOB€!1 VICCJ18,QOB8HVIfl K8K no c:tJopM!.1pOB8HVIIO 

TLt1noBblx: CTPYKTYP Ail~ PRAa npol.\eccos pa3m14Horo Macwra6a, c paJHbiMIII 

~8IlfiMVI VI BOJMO/KHOCTRMVI, T8K VI H8 np8AM8T Bbi51BI18HLt1fl 3I18M8HTOB AJls:l 

B03A8~CTBVIfl M8rH!.1THbiMLr1 nOil~ML.-1, 3Il8KTpOHHbiMVI nyYK8MVI Lr1 T.A. 

B ra6JlVILte 1 npVIBe,QeHbl peaynbTaTbl aHanVIaa no HeCKOJlbKVIM 

npOL\8CC8M BbiCOKVIX T€XHOnOrliiVI, VI3Y48HIII8 KOTOpbiX n03BOJU.1I10 VIX 

crpyKrypVIaosaTb B coorsercreVIVI c paccMaTpVIsaeMoill MOA8Jlbl0. KparKoe 

DnLt1C8HVI8 H8KOTOpbiX T8XHOI10fLr1C'1 npeACT8BI1€HO HVI>K€. 

0AHO~ L.-13 8KTY8IlbHbiX 38A8Y B HaCTOflll.l€8 Bp€Ms:! fiBJlfi8TC~ nOVICK 

cnOC060B YTVIIliii38L\VII-1 TOKCVIYHbiX C08,QVIH8Hvtiil B BLt1,Q€ ra30B VI K8n8IlbHbiX 

¢paK4V1iil. TaKVIe rexHonorVIVI AOil)KHbl 6b1Tb ,Qocraro4Ho yHvtsepcanbHbiMVI, 

nplllrO,QHbiMVI ,Qilfl JlLt1KBIIIAal.IIIIVI OTXOAOB pa3IU1'-lHbiX npOVIJBO,QCTB VI He AOil>KHbl 

OK83biB8Tb Bp8,QHOfO B03,Q8VICTBVIs:! H8 0Kpy1K810ll.IYK) cpe,Qy VI H8C€Il€HIII8. 

npLt1M8pOM yKa38HHOrD BVI,Q8 T8XHOI10fVIiil MO)K8T CilY)!(IIITb npOL\€CC YTLt1I1VI3aUVIVI 

TOKCLt14HbiX C08,QVIH8HVIC1 H8 OCHOB8 ¢1-13VI'-l8CK~X 3¢'cjJeKTOB 803,Q€~CTBVIfl 

3I18KTpOHHbiX nyYKOB Ha 3TVI COe,QVIH8HLr1fl. npVI VICnOI1b3088HLt1VI B KaYeCTB€ 

l.1CT04HVIK8 3Hepn1VI 3fl8KTpOHHOrD VIIlVI VIOHHOrD nyYKOB (VIIlVI raMM8 KB8HTOB) 

npOVICXO,QfiT rny60KVI8 OKlo1CJlVIT8IlbHbl8 npOL.I8CCbl, 8 p83YilbT8T8 KOTOpbiX 

o6paayercs:~ rsep,QaR, raaosafl VIIlVI >+<Lt1AKOCTH8fl Q:>paKL\VIVI. Pa3JlO)K8HVIe 

TOKCVI4HbiX Be~eCTB npOVICXOAVIT ,QO npOCTbiX H8TOKCVI4HbiX C08,QLt1H8HI-1~, 

npVIrDAHbiX a A8IlbHeC1weM AilR Vlcnonb30BaHVIR a npoMbiWI18HHOCTLt1. 

Ba>KHbiM MOM8HTOM Afl~ TaK~X T8XHOJ10r~iil RBilfi8TCfl npOLt8CC 

repM8TVI38l.IVIVI KOHTeC1HepOB C Bpe,QHbiMVI XVIMV148CKLt1Mit1 C08AIIIH8HVIRML1. C 

O,QHOC1 CTOpOHbl, T8KO~ np048CC MO>K€T paccMarpl!lsarbcR KaK 

CaMOCTOfiT8JlbHbiVI npOL\€CC AJlR YB€I111148HLt1fl CpOKOB Xp8H8HVIR, a C ,qpyro~. 

K8K nOAfOTOBVIT8IlbHafl onepaL\VIR ,QilR TpaHcnopTVIPOBKVI VI VIX nOCI18AYfD~ero 

YHIII4TO)K8HVIs:l. npo!..IECC repM8TLt138WV1111 38KJ1104a8TC51 B noMe~€Hio1111 

KOHT8~Hepa C Bpe,QHbiMVI XVIMVIY8CKVIMVI 88~8CTBaMVI B nnaCTVI4HbiVI MaTepV18Il 

L.-13 CMOI1006pa3yi0Ll.l€f0 KOMn03VIT8 C Tsep,QbiM HanOilHVIT8I18M (Hanpl.1Mep, 

neCKOM), C nOCI18,QYIO~I-1M BOJ,Q8~CTB~8M >K€CTKLt1M peHTf8HOBCKIIIM 

~3IlY-18HVI8M ,Qflfl OTB8p,Q8Hiils:! VI o6pa30BaHiilfl repM€TLt14HO~ 060J104KVI. 
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KoHre~Hepbl, o6pa5oraHHble raKV~M cnoco6oM, MDryr xpaHli!TbCs=t ,QocraroYHO 

,Qonro 111 Ha,Qe>KHO rpaHcnopn1poeaTbCl=l K Mecry L-1X: YHL-14TOJt<eHIIls=t. 

.[lpyrlllM Hanp8BJ18Hio18M 8 VICnOflb3088HL-111l ::meKTpOHHbiX ny4KOB 

s:tB.n:>lt"~TCs:t IIIX nplllM8H€HIIl8 ,a.ns:t nOI1yY€HIIls:! 3TVII18Hri1\t1KOI1s:t, s:!BI1s:!IOlJ...I€rOC;;1 

::>CHOBHOVi COCTaBm~tOLi\8~ 8HTIII¢plll30B Ill rlll,QpOTOpM03HbiX >KIIl,QKOCT€C1 

AHTIIIQ:lp1113bl ,QOJl)I<Hbl o6na,Q8Tb HVI3KO~ TeMneparypoVi 38M€p38HVI5l 

H8601lbWO~ Bs:tJKOCTbiO, o6ecne4111B810L1\8~ CB060,QH08 IIICT648HIIl8 >Kit1,QKOCT1t1 

nplll Hlt13KIIIX TeMneparypaX, a T810K€ He ,QOI1Jt<Hbl Bbl3biB8Tb KOpp03L1t0 

M8T811I10B, 1113 KOTOpbiX lll3rDTOB118Hbl CIIICT8Mbl OX118>K,ll,€HL-1s:l VI CO€,QLo1HL1T811bHbl€ 

wnaHrL1. B CBR3VI c 3TL-1M npe,[lbfiBils:ttOrcs=~ nosbtWeHHble rpe6osaHLo1s=t K cocraey 

Lo1 xapaKTep\.1CU1K8M 3T\.1118Hrr1VIKOI1s:t. npLo1M8H8HLo18 Lo1MnyflbCHbiX :meKTpOHHbiX 

ny4KOB ,Q88T B03MOJKH0CTb perynL-1pOB8Tb napaM8Tpb1 nyYK8 Vl 

asroMaTII13111posarb rexHonorw-o~eCKL-1Vi npo1.1ecc. TaKas=t rexHonomfl noJaons=ter 

Haps:tAY C nonyYeHLo18M 3TIIli18HrillllKOI1s:t nepeVir111 Ha nps:tMOVi npOL\8CC 

nonyY8HLo1s:l 8HTIIIQ':>pl138, lllCKiltOYI-18 npOM€>t<yT04Hbl8 CT2,QL-111l 

npL-1 B03,Q8VICTBHL1 3Il€KTpOHHblX nyYKOB Ha nonynpOBOAHL1KOBbl8 

M3T8plo18Jlbl Lo1 OnWf48CKLo18 CT8Kn3 nOs:tBJlfl8TCfl B03MO>KHOCTb MOAH¢L-11...\VIPOB8Tb 

VIX ¢lil311lKO-XLo1MW•I8CKli\9 CBOViCTBa: nOBbiW8Tb YCTOL4Y\11BOCTb M8T8pL18flOB K 

lllOHiti3Lo1pyiOL1\YIM Lo1311Y'-l9Hli\fiM VI T8nilOCTOL4KOCTb, l13M8Hs:!Tb 0Kp8CKY Lo1 cnenpbl 

nornoll.IBHV!fl onTVI4eCKIIlX cpeA. TaK, npe,Qnpl-1Hs=tTbt nonbtTKVI coaAaHI.1s=t 

B8L1\8CTB, H8YCTOYI4Lo18biX 8 HOpM8JlbHbiX YCilOBIIlflX. KnaCCI.1Y8CKI!18 T8XHOI10fllll.1 

Cli\HT€38 H\11Tp\11,QOB C nOMOLl.lb/0 MarHeTpOHHbiX Cli\CT8M H8nbln8Hlils:t He 

n03BOI1fiiOT Bbi,[\8Illi\Tb HVITPHA yrnepo,Qa L-13-38 OTCYTCTBL-1fl 803MOWHOCTLo1 

nepesoga era e repMOAlt1H8MVI48CKL-1 ycroVi4VIBOe cocroflHY\8. PeJynbTaTbl 

reopent48CKIIIX I-1CCnegosaH\.1L4 \11 nepabte onbiTbl no npaKTLo14€CKOMy 

npLo1M8H8Hli\Kl VIMnyJ1bCHblX 3Jl6KTpOHHbiX ny4KOB y6BAVIT8IlbHO nOK838JlLo1 

pea11V13V6MOCTb T8KOVI 38,li3'-llo1. 

,QpymM ltiHT8HCL1BH0 pa3BI.1B810l.l...IL1MCs:t HanpaBJ18Hli\8M I-1CnOilb3088HIIls:t 

BbiCOKli\X T8XHOI10n.-ti1 fl8Jlfl8TCR li\X npYIM8H8HLo18 Afls:! C088pW8HCTBOB8HI!'lfl VI 

paJBL-1His:l arporexHIIll.leCK1.1X nplileMOB s ce.nbCKOM X03.s:tVicrse. MHoroYL-1c.neHHble 

Lo1CCI18,QOB8HIIls:l B HaweYI CTpaHe Iii 38 py6e>KOM nOK838Ill!'l, 4TO npeAnOC8BH08 

BOJ,[Ie(.icrsllle Ha ceMeHa pa3IlL-1YHbiMitl cpaKTopaML-1 (lllOHL13VIpytall.lee L-1 
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Il338PHOe 1113IlYY8Hlil8, I!'IMnyilbCHblill CB€T, KOpOHHbiVI pa3ps:t,Q lil ,Qp.) npliiBOAiiiT K 

YI1Y4W8Hli\10 noceBHbiX K8Y8CTB. CTL1MYilliiPOB8HVIIO pocra p8CT€HL-1Vi li\, 8 

KOH8YHOM liiTOre, 068Cn84li\B38T noBbiW8Hli\8 ypo:>+<aL4HOCH1 1.1 COKP8ll.I8Hli\8 

cpoKOs ecrecrseHHOro co3peeaHV!fl. B nocne,[IHIIle ro,Qbl Afls=t 3Tl-1X wene~ 

H8W8Il npLo1M8H8HL18 M8TOA 803,Q8ViCTBVI5=1 MarHL-1THOrO nOils:l, T8XHOilOrLo1s:t Vi 

annaparypHoe oQ:>opMneH~t~e Koroporo He conps:l)l(eHo c rpy,QoeMKli\MIIl \11 

A0POrDCTOs:IW,Lo1MI.1 onepal\Lo1s:IML1. npOB8,Q8HHbl8 1.1CCI18AOB8Hlils:J 3TO~ 

T€XHOI10rlil1.1, paJpa60T8HHO~ 8 Q6b8,Qli\H8HHOM YIHCTLo1ryT8 s:t,Q8pHbiX 

I-1CCJ18,[\0B8Hlill1. nOK838Illil, 4TO o6pa60TK8 M8n·U1THbiM no.neM Kily6HeL:1 

Kaprocpens:t, ceMs:~H 3epHOBbtX KJ'IlbTj'p, s:I4M8Hfl 111 AP. noJeonReT noBbiCIIITb 

ypO)K8V!HOCTb H8 15%-40%. P83YilbT8Tbl 3Tit1X OnbiTOB nOCI1Y/KVUH1 OCHOB8Hlii8M 

,Qfls:! nepeXO,Qa K npaKTIIl48CKOC1 peaJH.138lt~VI A8HHOrD M8TO,Q8 B 11-TVI 

nOYBeHHO-KillllM8TiiiY8CKI!IX pen10H8X CTpaHbl. 

Haps:~Ay c o6pa6oTKo~ MarHIIITHbiM noneM nocesHoro MarepYiana, 

np1!1MeHs:~nacb o6pa6oTKa no4Bbt Ha scex aranax BbiPBI..L\L.1BaHL-1s=t 

C8JlbCKOX03s:!ViCTBeHHbiX K)IIlbryp· np1o1 nepBvt4HOV! nOArDTOBK€ nOYBbl, npt.-1 

nocese C8MRH, npl-1 nOfiBI18HVIIil pOCTKOB VI T.,[\., TO 8CTb B T8'-l8Hiil8 BCero 

serera4vtOHHOro nep1110Aa. TaKas:~ o6pa6orKa no4Bb1 noBblwaer ee aKTvtBHOCTb 

38 C4eT CTIIlMYI1VIpOB8Hli\s:t MliiKpocpnopbl Iii ctJLo131!'1KO-XVIMV!YeCKVIX napaMeTpOB 

nO'-lBeHHOYI BOAbl, YTO, COOTBeTCTB8HHO, nOBblWaeT ycsoeHllle paCT8HVIs:!MVI 

mnarenbHbiX B€1.1\BCTB VI YA06peHVIH. TaKI-1M o6pa30M, rpa,lll!'ll\lllOHHbiYI npol\eCc 

B03,Q8IlbiB8Hlllfl pa3IlH4HbiX KYilbryp B C048T8HVU.1 C o6pa60TKOVI B MarHVITHOM 

none COCT8811flt0T 8AI-1Hbll1\ T8XHOI10rlil'-l8CKVIVi KOMnJ18KC, n03BOil5110W,Lo1'-1 

CT86VIm13VIpOB8Tb I-1CXOAHbl8 napaMeTpbl VI VIHT8HCV1cf:>1.14VIPOB8Tb poeT 

cenbCKOX03s=t~creeHHbiX KY.nbryp, nosbawas:~ ypo>Ka'-1HOCTb L-1 coKPall.las=t cpOKL-1 

coJpesaHIIls:l. 

HeCOMH8HHbllil VIHTepec npe,QCTaB.ns:tiOT peay.nbT8Tbl, nOilY48HHbl8 8 

X0,[\8 MDA8I1VIp088Hiilfl npOL{8CCa aA_COp6L.IIIlVI yrneBOAOPOAOB H3 L\80Illi\T8X npV1 

rpaHcnopT!-1posaHIIIYI He¢renpo.QyKTos noc.ne KpeKli\Hra L-1 C03,QaH\.1fl 

KOHT8VIHepOB-COp6eHTOB B HectJrenpOBDA8. KaK VI3B8CTHO, Cblp8fl H8Q':>Tb 

np8,[1CT3BI1R8T co6oVI CllO>KHYIO CM8Cb yrneBO,QOpOAOB, COCTOs:llJ...IYIO Vl3 

npOlii3BOAHbiX Ha¢T8HOBbiX KVIG.nOT, ¢eHOI10B, M8pKanraHOB, TeOQ:leHOB Ill T.A. 
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Ha~6onee cnO>KHbiM aonpocoM pa3,AeneHI-1s:J Heq:nenpoAyKTos s:!Bns:~ercs:~ 

Bb1A€Il€H~8 \-13 COCT888 He¢n1 8€ OTA8IlbHbiX KOMnOH€HTOB \.1 AO H8CTO.Rli.\8rO 

Bp8M8HVI €li.\8 H~ OAH8 p83HOBLiiAHOCTb H€¢TI-1 nonHOCTb/0 H€ pa3A€I18H8 Ha 

CBO~ COCT8BflfUOUJ,Io18, XOHl Y'A<€ H8Y'-llo1Il~Cb Bb1A8IlRTb 6onee 100 ¢paK~IIILil C 

reMneparypo~ KLiln€HVIs:l OKOilO 300°C. KaK \.1 BC€ opraH\.148CKLi18 C08AVIH8HLI!fl 

ymeBOAOPOAbl ycroii'-114Bbl TOI1bKO npVI Cp8BHVIT€IlbHO HVI3KII1X TeMneparypax, 

nOBbiW€H~8 TeMneparypbl npt.1BOAL-1T K p83IlO>K8HLt1/0 ymeBDAOPOAOB H8 

yrnepOA " BOAOPOA. no TeMneparypHOMY pe>«"MY nepepa60TK)' HecpT" 

p83Aen•oor H8 KpeK""' (AO 650° C) " n•pon"3 (Bbtwe 650° C). np" 

T8pMV14€CKOM p83J10)1(8HL-1VI ymeBOAOPOAOB o6pa3y!OTC.R CilO>KHb\8 CM8CLt1, 

aHail~3 111 pa3,QeneH!IIe KOTOpbiX 4pe3Bb1Yai11Ho TPYAHO nposecrL.-1. KaK npaaLt1no, 

npVI nepepa60TK€ HecfJTVI Bbi,Q8IlSUOT DCHOBHb\8 ¢p8Kl...IIIIVI (68H3VIH, K8pOC~H, 

COilRpHbl€ M8CJl8, Ma3yT, napaQ)Lt1H VI Ap.). KOTOpbl8 RBilR/OTCR 

nony¢a6pV1KaTaMVI AJlfl A8IlbHeillwe~ cneu.VIailbHO~ o6pa6orKVI. 

noCJle KpeK\11Hra Lil n1o1pom1aa HeQlrb nocrynaer s HeQnenpoaoA Afi.R ee 

rpaHcnopTVIPOBKVI K Mecry A8IlbHe~we~ nepepa6orK~. 3ro noaaons:~er 

111CnOJlb3088Tb npo~ecc 8ACOp6l...II-U1 Ailfl pa3A8Il8HVIfl Ha ¢lpaKL\~\11 VI Af\s:! 

8H8IlVI38 COCT8BilfiiOLl...IVIX HeQ:lTVI B rpy6onpOBOA8. PeW810Ll...IYIO pOilb B 3TVIX 

npOL.I8CC8X VlrpaeT Q:lV13VI48CKafl COp6l.IVIfl 8 KOHT9~HepaX-COp6eHT8X, 

ycraHoaneHHbiX HenocpeACTBeHHO s rpy6onposoAe. B Ka'-lecrae BACOp6eHra 

H8Lii60Jl88 48I18C006pa3HO VICnOilb30B8Tb ~80Ilii!Tbl (8IliOMOCIIIIlVIK8THbl€ 

C08,QLt1H8H~H. nplilpOAHb18 " C~HT8Tiii48CK~8). KoHrea:1HepRcop6eHr, 

BblnOT1H8HHbl~ B BVIA€ COOCHbiX 4VIIlliiHAPOB, no3BOils:l8T pe3KO YB8IlVI4111Tb 

8KH1BHY!O nOB€pXHOCTb, KOT0p8s:l MO>K8T COCT88Ilf1Tb MHOrVIe KB8Ap8THbl€ 

KLI!IlOM€Tpb1 H8 nyn1 Tp8HCnopntpOB8Hiils:\ HeQnenpOAYKTOB. 4L-1CilO cop6eHTOB, 

p83M€pbl, paCCTO~H\118 M€)1(,[\y nosepXHOCT.RM\-1 ~IIIIlii'!HAPOB MO>KHO nerKO 

B8Pb\11pOB8Tb, nOA6111pas:! OnTVIM8J1bH09 COOTHOW8HVI€ nap8M8Tp08. 

nacne BbiSMKl-1 1113 HeQnenpoaoAa cop6epbl noMew,aiOT e ycraHOBKl-1 AJlR 

,n_ecop6l.ll-1VI. Ha1116onee nepcneKTVIBHbiM VI 3KOHOMIIIYHbiM npeACTaBnRercR 

M9X8HVI3M 04VIW,€Hiils:l KOHT8171H8pOB-COp6epOB nepeM8HHbiM A8BJ18Hio18M Iii 

npo,n_ysKo~. TaKV!M ny-reM MO>KHO I-13B.neKaTb AD 98% HOpMailbHbiX napa¢~ HOB 
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0'-l\11Ll.I8HHbl8 KOHT8\.1:Hepb1 MOfYT BHOBb 6b1Tb \'\CnOilb3088TbCH 8 

HectnenpOBOA€ 

PaccMorpes BbJWeHa3BaHHble rexHonorVII-1, nepeYV1CneHHble s Ta6n. 1. 

c TOYK(II 3peHLt1.R VIX CTPYKTYPIII38l..IVIVI VI creneHVI VI3YY€HHOCTVI, 3TLt1 npol.leCcbi 

MOJKHO npe,QcTaBVITb BMecre, cosMecnts VIX CTPYKTYPHble npe,QcraeneHVIfl c 

MO,ll,€Ilbl0 "sxo,Q- npo.l.lecc ~ BbiXO,Q". 3ra npol...le.Qypa Heo6xo,ll,\.1Ma np111 Bbl6ope 

o6benoa Afls:l npLt1opLt1T€THbiX VICC:IleAOBaH~Vi. VIA88IlbHb!MVI 6b!IlVI 6bi T8Kiile 

npOL.I8CCbl. B KOTOpbiX (II "BXOA", Ill "BbiXO,Q'", Iii "npo~ecc" B KOMOil8KC€ 

npe,QcTaBJlfiillil 6bl co6oVI e,QV1Hble CTPYKTYPY130BaHHble npOL..I€CCbl. KaK BLIIAHO 

Vl3 Ta6n. 1, raKVIX npol.leccoa Her. 

,D.ns:~ acex H83B8HHbiX rexHonorVIYeCKLt1X npoueccos o6Ll.leill npo6neMoVi 

718IlR€TCfl CTa6LI!JlLt138~Lt1s:l T€XHOilOrVIVI nOilY4€HVIH pe3yDbT8T8 no 

COCT88Ilfi!-OL.l.I\.1M MOA€IlLt1 B Bbi,Q8fi8HHbiX 3Il€M8HT8X BCer,Qa VIM81QT M8CTO 

l..llt1PKYilRL.ILiiOHHbl8 Harpy3KVI, yMeHbWSHiile KOTOPbiX 111 .Rans:~ercs:l rnaaHoill ~enbiQ 

111 cyTbiO BbiCOKVIX TexHonorlil~. TaK KaK Ha ,QaHHOM arane He npe,l),craem:lercs:~ 

B03MO>KHbiM paCCMOTp€Tb BO B38111MOCBR3\r1 BC€ 3Jl€M€HTbl, orp8HVIYVIMCfl IlliiWb 

reMVI, Koropble yKa3aHbl a Ta6n. 1. B ro >+<e epeMR npVIM€H€Hiile CVICTeMHbiX 

npVIH4VInOB ,QJl.R 8H8Illil38 V1 BblflBil€H~fl HenpepbiBHblX nepcn€KTVIB p838\11Tiilfl 

noasons:~er HaM npVIHLJ.Lt1mtailbHO no-HosoMy ocyll.lecramnb peailVI38LJ,\r11D 

nOCT88Il8HHO~ U.eil\.1. np111 paCCMOTp€HVILt1 

l1"cpcpep8Hl1"POB8HHbl" nOAXOA K K8>«AOMY "3 

npoueccos Heo6xOAVIM 

""x. il"cpcpepeH~.<"au"" 

38Kili0488TCfl B LI€Il8BOM Om1C8HVIVI K8)!{.AOrO npo~ecca. .Qns:~ 3TOrO BC€M 

peweHIIIRM He06XO~IiiMO npVICBO~Tb Y9Tk:Lt1Vi a,Qpec K8K no Q:>~3Li14€CKOMY 

(TeXHODOrL-14€CKOMy) pe3yilbTaTy, TaK VI B npOL.I€CC8X 8AVIHOiil VIHQlOpM8l.llt\OHHOVi 

-rex.mnorVIL--1 o6ecneYeHVIs::l 3Toro pe3ynbrara. C 3TOVI u.enbiO mc6aq L.-13 3a,o.a'-l 

AOn>KH8 6b1Tb He TOilbKO npe.QCT3BileHa 8 ¢opM8nbHOM BVIA€, HO VI 

conpOBO>K.D,8TbCfl 8Ap€COM ee M€CTa H8XO>K,lJ,€HLt151 B Q:>yHKLIVIOH8IlbHOM none 

BbiCOKOVi rexHonOmVI. Cocraan.RIOli.l\11e "sxoA~. ··np0l.,4ecc", "BbiXOA". raKVIM 

o6pa3oM, MO>KHO paccMaTpVIBaTb KaK ¢YHKLlVIVI, nocTOflHHble no BIIIAY ~·· 

pa.1nw-:HbJe no CO,iJ,ep>KaHVIIO. HanpVIMep, ace 38A84VI. pewaeMble a paMKax 

llPCL..I€CCa repME'TVI3aL..IIiiVI KOHTeViHepOB P,m~ nOCD8AYI{)ll.\Ero xpaHeHVIfl, BC€O,.J,a 

6y;::.,yr conposo>K,O,aTbC~ 8ApecoM no c:PYHKL..ji!VI ·'npoL..~ecc··. a Ail.>1 
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TpaHcnopr~ttpoeK~-t 111 yHvt\..ITO:+:eH\o'tR - no Q:lyHKUL-11.1 "exo,n, ". CneAOBaTeilbHO, 

Q:lyHKU\o'tOH8IlbHOCTb r.pOU8CC8 B 46IlOM L-1IlL!I nO era OT,ll,€IlbHbiM 3Il8M€HT8M C 

n03lALtlo11o1 BbiCOKOVi T€XHOI1Qrl.~\.1 BCer,n,a ,ll,On>KH3 \.1M€Tb KOHKpeTHbii/1 a,n,pec B 

¢YHKq!.1RX "exoAa", "npouecca" L!l "ebrXOAa". TaKas:~ aApecauV~s:~ noMoraeT 

CTPYK1)'PLII30B3Tb T8XHO!lOriiH1 no OCHOBHOMY np\113H8KY \-1X npLIIH3AJ18)f(HOCH1 K 

BbiCOK!.1M T8XHOI10rHRM, T.e. no B38L!IMOCBR33HHOCT!.1 COOTB8TCTBYIOW,L-1X 

Q:lyHKL...1!.1r;1. 0YeBvt,ll,HO, YTO BCe B381o1MOCBs=131o1 H8Ilb3R YCT8HOB\11Tb OAH03H3'-IHO. 

T8K K3K 3Tio1 np048CCbl cna60CTPYKTYPI.13088HHbl€, n03TOMY 0KOHY8T8IlbHOe 

peweHvte no Bbr6opy nma>Ka Mo,n,enl.'l MO)!{HO npL!IHRTb s pe3ynbrare aHam13a 

nepeM8HHbiX, X8p8KT€p1-13YIOUJ,I.'IX B38lo1MOCBR31o1. 

8. 33KJHO'IeHMe 

,O.aHHaR pa6oTa He npereHAyer Ha exeaT ecex eonpocoe no yKa3aHHoill 

npo6neMe, O,Q,H8KO, ee OCHOBHbl8 nOilO>K8HIIIs:l MO)f(HQ paCCMaTp!.188Tb K8K 

BB8,ll,€Hiil8 B T€0pVUO M npaKTio1KY C03,ll,8Hlo1s:l TeXHOJlOrL-1\.1 MO,ll,€Il1.1p088Hlo15l 

MHOro¢aKTOpHbiX Ill cna60CTPYKTYPI-1POB8HHbiX np048CCOB. 8 Y8CTHOCTL!I, 

B03HYIK810T JaA8YM pep,yKU,YI\.1 lo1H¢opM841AOHHOrO npOCTp8HCTB8 AJlfl nplo1HSHIAs:l 

peweHVI". Bo-nepebrx, JaAaYa C08M8CTHOrD 8H8m138 K8'-18CT88HHbiX lo1 

KOil1-1'-18CTB8HHbiX nepeMeHHbiX, xapaKTepLtt3YIOl..41-1X npOL..I.8CC BbiCOKIAX 

rexHonorn~. B caMoM Aene, 3T1-1 rexHonor111111 HBJlRIOTCR npHHL.iLifnvtanbHO 

HOBbiMVI, HenpepbiBHO pa3BIIIB8101._4L1M1-1C5l l1 AJlR HL!IX A8Il8KO H€ BCer.Qa y,n,aeTCs:l 

cQ:>OpMLttpoeaTb coorsercreytOl..41-1e CL-'ICTSMbl Ltt3MepeHIA~. B aToM cny"-!ae 

OCT8€TCs:l TOilbKO O,QHO peWSH\.18 - COBM8CTHO 1-13YY8Tb KOillf1'-18CTB8HHbl€ Lt1 

K8'-18CTB8HHbl8 xapaKTepLttCHIKIA, C03,ll,8B8s:l npLtt 3TOM CIACT8Mbl Lt13M8p€HvtC1 1-1 

ou,eHKIA peJynbTaTOB B peanbHOM epeMeHIA. Bo-eropbiX, 3a.QaYa 

rpynn1.1posaHLttR nepeMeHHbiX c 48Ilbl0 ycraHoeneH\.151 creneHLtt CTPYKTYPYI3841ALtt 

np048CCOB. npSUv18R L.48Ilb p8W8H1-1R 3TOVI 38,ll,8'-1Ltt Hanp8Bfl9H8 H8 Bbls:IBI18HVIR 

K8Y8CTB8 B38LttMOCBSl38" K8K Afls:l K8>KAOrO 3Il8M8HT8 OT,Q8JlbHO, T8K VI AflA 

npo1...1ecca s uenoM. AnA peweHVIfl nocraeneHHbiX Ja,n,a"-1 ecrecreeHHO 

VICnOilb30B8Tb M8TOA 8H8m138 COOTB8TCTBLtt~ lA M8TO,Q rpynnLttpOB8HLtts:l, 

noasonfiiOll.IVIe CL-1HT93~t~posaTb !.1M810f..4YIOCA LttH<PopMaLJ,IAIO. B nepcneKT..-,ee .QilR 

38 

lt1ccne.QyeMbiX npoueccos nnaHLt1pyercs:~ pa3pa6oraTb HOMorpaMMy Ails:! 

npVIHs:ITIAfl peweHLttfl nO C!lO:>KHbiM Q:lLtt3Lt1KO-XL!IMVI'-18CKIJIM npOU,8CC8M C L...18Ilbl{) 

Bbii-1BI18HL!Ifl, Kfl8CCf.1cp1-1K8U,LttLtt f.1 ynOpR,ll,0'-18HIJI5l LI1-1PKYilfll.J,VIOHHbiX Harpy30K. 

0,QH8KO 3TO TOnbKO Y8CTb npo6Jl9Mbl. t-0pyrafl npo6neMa 

onpe,QSJlSH\-18 Q:lyHKL..1Lt10H8IlbHOCTL!I 06b8KT8, CBR38Ha C ynopR,Q0"-18Hf.19M 

T9XHOilOrVIY€CKOrO npOL.I8CC8 C TO'-IKL!I 3p8HIAfl <Pii13Lt1'-18CK0Vf p88!1!.138l.ILIIIA 1r1 

ynpaeneHIAR. CooreeTcreytOW,IIIe no,n,xD.QbJ K peweHL!Ito arvtx 38.Q8Y 6y.QyT 

npe,QCT8BI18Hbl 8 CI18.QYIO~IitX ny6niAK8l..\Lifs:IX. 

Aerop Bblpa)Kaer ~>tCKpeHHIOIO 6naro,n,apHOCTb tJ,aHiil!lOBy 8.111., KopeHeey 

CA, nanyHHY B.M., ny3biH"HY ill. B., C"caKHHY A. H., ¢8AHH"HY B.K .. LJeKepy 

A.B. 38 MHOroneTHee corpy,QHLtt'-lecreo no pa3pa6orKe, C03,ll,8HIAto 111 BHe.QpeHvtto 

HOBbiX TSXHOilOrvt". 
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npMnO>KeHMe 1 

Mcnonb30BaHMe HOBbiX TexHonontM c npMMeHeHM&M 

M3rHMTHbiX noneM, nyi.IKOBOM TeXHOflOrMM M npOI...\eCCOB cop64MM 

1. YT~Il~381...\11Ht TOKCVIYHbiX ~ Bpe,D,HbiX X~M~YeCK\IlX B€~8CTB nyTE!M 

BOJAe~CTB~H 3IleKTpOHHbiMM nyYK8Miil. 

2. lepMeT~38LI,~S1 KOHT8HiHepOB C Bp8,D,HbiM~ \-1 TOKCVIl.JHbiM~ XVIMl-1l.J8CK~ML-1 

COe.Q\-1HeHMfiMLIJ C l-1CnOilb3088H\118M nY'-'KOBbiX TeXHOI10rlo1V! AJlfl 

nocneAYIDU\ero ,D,IliiiTSilbHoro xpaHeHLI!fl. 

3. no.nyYSHV\8 3n-1I18Hri11i1KOI1fl 3I1eKTpOHHO-nyYKOBbiM MSTO.QOM. 

4. Mo,Q\IlQ:>VIKau,JAR ¢V~3liiKO-X~MM"""ecKMX cso~cre nonynpoeoAHVIKOBbtX 

M8T8pt.18I10B, Kpl-1CT8Jli10B M M8T8I1I10B nyYKOBbiMVI B03A8ViCTB~fiMM. 

5. CVIHTe3 M8TepV18I10B, HSyCTOiiYVIBbiX 8 HOpM8IlbHbiX YCilOBVIs::lX. 

6. npVIMSHSH\118 rp8Al-1€HTHOrD MarHVITHOrD nOilfl AJlfl o6pa60TKLot nOCSBHOrD 

M8T8pllla118, nOYBbl Ill BO.Qbl C I...\8I1bl0 ynyYWSH.VIfl Kal.J8CTB8 

C6IlbCKOX03f!ViCT88HHOYI npO.QYKI...\YIM, nOBbiWeHLotfl ypo>KaV!HOCTIII Ill 

acf:l¢eKTVIBHOCTVI npOV13BOACTB8. 

7. 111CnOilb3088HVI8 8ACOp61...\VIVI np1o1 O'"lliiCTKS lo1 8H8I1Lot38 Hect>Tio1 lo1 raJa nplil IIIX 

rpaHcnopr~poeKe no rpy6onpoBOAY· 

8. Coa,D,aH~ote ~--tJMSpVIre.nbHO-BbtYMCI1VITenbHbiX KOMnneKcos ynpasneHVIs::l 

CilO>KHbiMiot 06beKT8Mio1. 

9. II13M8H€H\-18 cPLot3LotKO-XIiiMiill.J€CKVIX CBO~CTB BOAbl VI HSQJTenpO.QYKTOB npLot 

KOMnileKCHOM B03,D,€ViCTBVIIil MarHIIITHbiM\-1, 3I18KTpOMarHIIITHbiMiil \-1 

8KYCT\-1l.J€CK\o'IM\-1 nomtML-1. 

1 o. Mero,Qbl crpytrrypl-1poeaH\o'ls:l VI naKerl-1posaHl-1fl >KVIAKMX cpeA. 

11. HoeeV!wJAe rexHonorvn1 yn1IlVI381...\VIVI RASPHbtX l-1 XVIMVIYSCKl-1X OTXOAOB 

npOV13BO,QCTB8. 

12. CnOC06bl 38nLotCio1, xpaH€Hio1R \-1 nepe,D,aY\-1 VIHQ:IOpM8LI,\o10HHbiX CBOliiCTB 

6l-10Il0rv!l.J8CK\-1 8KTio1BHbiX B€ll.I€CTB. 
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ca~wfl.lOB B.H. 
CrpyKTypHO-clJ)'l-IKUHOHalbHoe H CHCTeMHOe MOi.lC;IH:posaHH:e 

ClO.IKHbiX CHCTCM 

Pl0-99-104 

PaccMorpCHhl HpouccCbl BbJCOKHx. TexHorrornH H clJH3H'-ICCKHC 3KcnepHMCHTbl, 
KOTOpbiC .MO)KHO rpaKTOBaTb Ka.K YCTOJ1'-IHBble UHpKy.15l.UHOHHhle rrpoueCCbl, C 
ypoBHCM CTa6HmBalU1H o6paTHbiX CBH3Cii, 6JB13KHM K ypOBHFO YCTOii'-IHBOCTH 11p5l.
MbiX CBH3efi. npe,il,JIO)I(CHbl HOBbiC IIO . .:IXO.llbl K HHTerpaUHH Crpyx:rypHO-clJYfiKUHO
HalhHOrD H CHCTCMHOfO MO.ilei1HpOBaHH.5l C.10)KHblX CHCTCM H HHclJOpMaUHOH
HO-Bbl'H1CJ1HTCJlbHOH cpe.Ubl B e,JHH)10 HH<fJOpMaUHOHHYJO TCXHOJIOfHFO H3MepCHHJI, 
KOHTpO:HI H ynpasneHH5l.. 

Pa6ora BbinOJIHCHa 8 ila6oparopHH Bbll.JHCJlHTe.JlbHOJi TCXHHKH H 
asro~aTH3aUJ·m H B HayqHOM ueHrpe npH.!Cla.LlHbiX HCC.lenonaHHH OM..HH. 

npenpHHT 06"he,'lHHeHHOro llHCTHT)"fa :ii.LiepHblX HCCne,U:OBCIHJ.fii. ily6Ha, 1999 

Samoilov V.N. Pl0-99-104 
Structure-Functional and System Modeling of Complex Systems 

High technology processes and physics experiments treated as stable circulat
ed processes with a stabilization level of the inverse couplings closed to a stable 
level of the direct couplings arc considered. New approaches for integration of the 
structure-functional and system modeling of the complex systems and the corre
sponded information-computing medium into a unified information technology of 
measuring, control and governing are proposed. 

The investigation has been performed at the Laboratory of Computing Tech
niques and Automation and at the ScientifiC Center of Nuclear Research, JINR. 

Preprim of the Jomt Institute for Nuclear Research. Dubna. 1999 


