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Pa3paboTkn «yMHBIX» KOMIBIOTEPOB HAdaIWCh Ooliee IMOJyBeKa Hazaj.
OpHako BCKope 3H(popHs OT IEpBBIX YCIIEXOB: MaTeMaTHYeCKOW MOJENN
HEeWpoHa, MEPBBIX AKCIIEPTHBIX CUCTEM M HEYETKOW JIOTMKM — CMEHHJIach
pasouapoBaHueM. Ha mpakTHKe CHCTEMBI HE MOIVIM PEHIUTh JaXke IPOCTEeH-
mue 3axaynd. CTajno OYEeBMIHO, YTO HWHTEIUIEKTYaJbHBIE CHUCTEMBI UYpEe3BbI-
YaliHO CIIOKHBI M TPEOYIOT INTyOOKMX HAay4HBIX HccienoBaHui. Takue pabo-
THI €IIIe IAJIEKH OT 3aBEPILIECHUS, HO ONPE/IeJICHHBIE PE3yIbTaThl YKe IoTyde-
Hbl. KOMIIBbIOTEpHBIE CHCTEMBI paclio3HaBaHMSI TEKCTa W TUArHOCTUKH 3a00-
JIEBaHUH, CUCTEMBI TIOMOIIY BOAUTEISIM aBTOMOOMIISI M CUCTEMBI YIIPaBIICHUS
KOCMUYECKHMHU KOpaOJIIMH, CHCTEMBI TOUHOTO 3eMJIENENUSI U YIpPaBICHHS
JIOPO>KHBIM JIBHDKEHHEM — BCE 3TO PE3YJIbTAThl PA3BUTHS TEXHOJIOTHHA UCKYC-
CTBEHHOT'O MHTEJIJIEKTA.

Opnako, HH(GOpPMAIMOHHbIE HHTEUIEKTYaJIbHbIE CUCTEMBI, CO3/IaTeNTN KO-
TOPBIX MPUAEPKUBAIICH MAPaAUTMbl MOJEIUPOBAHHMS ITPOLIECCOB U SIBIICHUN
B ITaMSITH OJTHOTO YEJIOBEKa OKa3aJIMCh HETIPUTOIHBI [UISl PEIICHUS CIIOKHBIX
MpaKkTHYeCcKuX 3a1ad. [IpobiemMa coCTONT B TOM, YTO KOMITbIOTEPHBIE TEXHO-
JIOTUM OCTAIOTCSl CPEAOH pealn3alid METONOB, a HEe WHCTPYMEHTAJIbHBIM
CpPE/ICTBOM HMX CHHTe3a. B pe3ynbpTare, Ha IpaKkTHKE CO CIIOKHBIMH 3a/lauaMy
W YHUKaJbHBIMU CUTYalUSIMH CHPABIISIOTCS TOJIBKO KOJUIEKTHUBBI 3KCIEPTOB
nox pykoBozcteoM JITIP. BaaumoneiictByst B Xxo1e 00CYXAEHHS, IKCIIEPTHI
00OMEHHMBAIOTCS TAHHBIMH, 3HAHUSAMH, OOBSICHEHUSIMH M YaCTUYHBIMH pelie-
HUSMU o0miel 3amaun. [Ipr 5TOM BO3HMKAIOT MPOLECCH CaMOOPTaHU3ALNH,
HalpaBJisieMble OTHOIIEHUSIMH KOOIIEpalii, KOMIIPOMHCCA, COJIEHCTBHSA,
KOHKYPEHIIUH, MPUCTIOCOOJIEHHS U JIp., ¥ ONpEeeISIFONINe CHHEPTeTHUECKUI
3¢ QeKT, Korja KOJJIEKTUBHOE, WHTETPUPOBAHHOE PpEIIeHHE OKa3bIBaeTCs
JIy4IIle YaCTHBIX MHEHUH HKCIIEPTOB.

TakuM 00pa3oM, MO aHAJIOTMU C SKCHEPTHBIMH CHCTEMaMH, ITO3BOJIMB-
IIMMHU KOMITBIOTEPY PACCyXIaTh «HE XY)K€» OIHOTO YelIOBEeKa, aKTyalbHBI
OBM, paboraromiast B yCIIOBHSX CIOXKHBIX 3aJ7[ad HE XyXe KOJUIEKTHBA CIie-
muanuctoB. [Tpodeccop JI.A. IlocnenoB BBIIETUI 3a/a4y MOICTHPOBAHUS
KOJUIEKTHBHOTO MPUHSTHUS PEIICHUH KaK OIHY U3 JIECATH «TOPSYUX TOYEK» B
WCCIIEJIOBAHMAX MO UCKYCCTBEHHOMY HHTEIUIEKTY.

B kHure mpezicraBieHbl pe3ynbTaThl pemeHus (GpyHIaMeHTaTIbHOH Hpo-
OJIeMBbl CHHEPIeTHYECKOTI0 MCKYCCTBEHHOTO MHTEIUIEKTa, CBSI3AHHOW C MHTe-
rpanyei pa3nuuHbIX (OpM 3HAHWH B MHTEpecax B3aMMOKOMIICHCAIMU He-
JIOCTaTKOB M OOBEIMHEHHS ITPEUMYIECTB Pa3HOPOJHBIX MOeIel s Ipe-
OJIOJIEHUsI KOMOWHATOPHOH CIOXKHOCTH 3a1ad. CHHEpPreTH4ecKhue CHCTEMBI
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0051a1al0T 3HAYUTENFHBIM TTOTEHINAIIOM WMHTAIUU pPacCyKIACHUH crenua-
JIUCTOB, pEIIAIOIIUX CIIOXHbIE, MPAKTUYECKHe 3aJadyu. PaccMaTpuBaroTcs
komistoTepabsie Moaenu CIITIP u s dextsr camoopranuzanum, 00yciIoBIeH-
HbIe TpolleccaMd KOOpPAMHAIMM, COTJIACOBAHHOCTH M CIOpa, a TaKXkKe HUX
MIPUMEHEHHE JUIsl PELEHHs CIOXKHBIX NMPAKTHUYECKUX 3aJad, B YaCTHOCTH,
IUTAHUPOBAaHMA IPOU3BOJICTBA U TPAHCIIOPTHOM JIOTUCTUKHU.

Kuura cocrout u3 nsatu rias. IlepBas rimaBa MocBsiIleHa UCCIEN0BAaHUIO
SIBIGHUHA CaMOOPTaHU3alid U BONPOCOB UX MOJEIHPOBAHUSA C IMOMOILBIO
I'mMC. Bo BTOpOI#i IM1aBe paccMaTpUBaeTCs KOJIJIEKTHUBHOE IMPUHSITHE pelle-
HUH ¥ BO3HHUKAIOIINE MPU 5TOM KOJIJIEKTUBHBIE 3 PEKTHI.

B nocnenyromux riaBax paccMaTpHUBAIOTCSI METOABI M MOJEIH CUHEpre-
THUYECKOTr0o, THOPUIHOTO HMCKYCCTBEHHOTO HWHTEIUIEKTa, HMOCTPOCHHBIE IO
POOJIEMHO-CTPYKTYpHOUH MeTomonoruu [ 1] mpodeccopa A.B. KonecHukosa,
JUISL pELIeHUs] TAaKUX CJIOXKHBIX 33/a4, KaK ONepaTHUBHOE IUIAHUPOBAHUE ME-
KOCEpPHITHOT 0 MPOU3BOICTBA M TPAHCIIOPTHAS JIOTHCTHKA.

B Tpertneii rnaBe npeanaraeTcsa METOA MOJETUPOBAHUS MPOLECCa «KOOp-
muHanus» B CIIIIP ¢ ucnonp3oBanuem ['ulC, anpoOupoBaHHBIN Ha 3a1a4e
OIEePaTUBHOIO TUNIAHUPOBAHUS MEJIKOCEPUITHOT0 IPOU3BOICTBA.

Uersepras IW1aBa NMOCBAILIEHA MOJEIHMPOBAHHUIO MPOILECCa «COTJIACOBAH-
HOCTB» NIPU NPUHATUU KOJIeKTUBHBIX peutenuid B CIIIIP ¢ ucnonszoBanuemM
I'MUMAC u npuMeHEeHUI0 TaKUX CUCTEM JJIs PELEHUs CI0XKHOW TPaHCIOPT-
HO-JIOTHUCTHUYECKON 3aauu.

B msaToll rimaBe mpeanaraeTcss METOJ OpraHU3alMM CIopa MOJened B
OI'ulC nns penieHus: TpaHCTIOPTHO-JIOTUCTUYECKOH 3a0auu.

ABTOpBI Oy1aroapHbl COMCKATENSIM YUSHOH CTeleHH KaHAnAaTa TeXHIYe-
CKMX HayK (akyJabTeTa aBTOMATH3alMM IPOM3BOACTBA U YIPABICHHS
®I'bOY BIIO «KanuHuHTrpaackuil rocy1apCTBEHHBIN TEXHUUECKUI yHUBEp-
curet» Cepreto ConpmaTtoBy M Anekcero J[oMaHUIKOMY, KOTOpble BHECIU
OOJIBIION BKJIAJ B HAITMCAHHUE TPETHEH U IISITOH IJ1aB HACTOSIIEH KHUTH.
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JIBajuaTelii BEeK NMpHHEC B UCKYCCTBEHHBIH MHTEIJUIEKT «CBEXXHH BETEP»
NEepEeMEH COLMANbHOM B cMbIcie M.MHHCKOTO M CHUCTEMHOH B CMBICIE
B.b.TapacoBa mapaaurmamu, ONpeaessiolIUMU, YTO KaXKJash TEXHOJOTH
001a1aeT KaKk MpeuMyIecTBaMH, TaK M HEJ0CTaTKaMH, W TOJIBKO B KOMOWHA-
LINA METOJIOB M MOJIeIeld MOKET BOSHUKHYTh SMEPPKEHTHOCTh U CHHEPTeTH-
YecKUi 3¢ QeKT, Korna JOMOIHUTENBHOCTE U COTPYIHHYECTBO MHUHUMH3H-
PYIOT YacTHbIE HEJOCTATKH U MO3BOJISAIOT aBTOMAaTU3UPOBAHO peIaTh CIIOXK-
HBIE 33/1a41 NPAKTHKYA NPUHSTHUS pemeHni. [lepeMeHbl KOCHYIUCh TEpMHHO-
JIOTUH, TEOPUH, METOJIONIOTUH, TeXHoNoruu u npaktuku UU. B 1966 rony W.
Witsenhausen npemioxuna Mojeinb TnOpuaHOi cucremsl, a B 1978 1. H.IL
Bycnenko npuctynun k paspaboTke yHHU(PHUIIMPOBAHHBIX, MEXKANCIUILUTHHAD-
HBIX, KOMOMHUPOBAHHBIX METOJ0B U MOJIEJICH: arperaroB M arperaTuBHBIX
cucreM. B 1987 — 1993 rr. L. Tavernini, A. Nerode, W. Kohn, J. Antsaklis, J.
Stiver, M.D. Lemmon, A. Back, J. Guckenheimer, M.A. Myers, R.W.
Brockett pazpaboranu 6a30Bble MOJIENH THOPUAHBIX CUCTEM, Pa3BUTHE KOTO-
PBIX 110 MHOTOKOMIIOHEHTHOCTH M CBSI3HOCTH ocymiecTBmiin M.S. Branicky,
V.S. Bonkar, S.K. Mitter B 1994 rony. B sTom xe rony A. Puri, P. Varaija
OIIpEeIeIMIA THOPUAHYIO CHCTEMY M3 KOOPAMHHMPYEMBIX KOMIIOHEHT — T'HO-
PHUIHBIX aBTOMaToB, a B 1996 r. G. Walsh — ¢opmanusm cetnt ruOpuIHBIX
cucreM. B 1983 — 1986 rr. f.A. T'enpndanndeiin, A.B. KomecHnkoB n
WN.JI. Pynunckuii pazpaboTasy MHOTOMOJIETIBHYIO CEMHOTHUECKYIO CUCTEMY,
J.A. TlocnenoB u A.H. bopucoB BBenu MOHATHE TMOPUIHBIX SKCIIEPTHHIX
cucreM, a I'.B. PpiOnHa pa3BuBaja KOHIENINIO HHTETPUPOBAHHBIX SKCIEPT-
HBIX cucTeM. [ uOpunHble uHTeIUIeKTyanbHble cucteMbl (I'ullC) Obun aHoH-
cupoBasbl B 1994 — 1995 rr. B padorax L. Medsker, u, 1o cyiectBy, coB-
MaIal0T ¢ MHTEJUIEKTYaJIbHBIMA THOpUAHbIMU cucTeMamu S. Goonatilake wu
S. Khebbal (1997 r.), rubpuansiMu uHTErpupoBaHHbBIME cucteMamu (2001
r.) ¥ THOPWAHBIMH WHTEJUIEKTYAIGHBIMH  aJalTUBHBIMH  CHCTEMaMHU
N. Kasabov, R. Kozma (1998 r.). B 1998 r. I'.C. OcunoB uccnemnoBai ruod-
PUHBIE CUCTEMBI C TUCKPETHON YacTblO, OCHOBAHHOM Ha 3HAHUAX, a B 1997
r. B.H. Barun u A.Il. EpemeeB npeanoxxuiu Jyuis MOAAEPKKHU MPUHATHS pe-
IIEHUH CEMHOTHYECKYIO0 CHCTEMY paclpeieleHHOro HHTeIIeKkTa. B aToM xe
rony C.B. Acranun n B.I'. 3axapeBnd noctponny MoJieslb CHCTEMBI THOPHUI-
HOro uHTemsekra, a B 1998 r B.b. TapacoB onpenenui HEYeTKYIO 3BOIIOIH-
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OHHYI0O MHOTOAareHTHywoo cucremy. B 1998 r. cneumanuctsl komnanuu Ou-
JIUIIC BBEJH ITOHATHE WHTEIUIEKTYaIbHOW cpelpl (MHTEIUIEKTYaIbHOTO IPOo-
cTpanctBa), a FO.P. Banekman moctpownt ucuucienue mojeneit. B 2000 r.
A.B.KonecankoB 1 A.M.SmmH BBenu B HHPOPMATHKY MOHSTHS TE€TEPOreH-
HOH 1 ToMoreHHoH 3axaun [2]. Mctopust rubpunusanmu npezcrasiena B [1].

Ha py6exxe XX n XXI BekoB Bompockl TmOpuau3anu B nH(GopMaTuke
M3y4YeHbI, 0000IIEHBI 1 OMyOIuKoBaHbl B padotax A.H. bopucosa [3], A.B.
I'aBpunona [4], N.A. Kupuxosa [5, 6], A.B. Konecnuxosa [1, 5, 6], JI.A.
Iocmenoga [7], I'.B. Peiounoii [8], B.b. Tapacosa [9], H.T'. SIpymkusnoii [10,
11], S. Goonatilake u S. Khebbal [12], L. Medsker [13]. B Poccuu cnoxu-
JIICh HECKOJIBKO IIKOJI B 9TOM 00JIaCTH MEXIMCUMIUIMHAPHBIX 3HaHuil: [ A.
[ocnenosa — B.b.Tapacosa, B.H. Baruna — A.I1. Epemeesa, I'.B. Prionnoii B
Mockse, H.I'. SIpymxunoit B YnbaHoscke u B.®. Ilonomapesa — A.B. Ko-
JecHuKoBa B KanuHuHrpase.

B Hacrositiee BpeMsi akTyaJIbHBIMU BOIIPOCAMU SIBIISIIOTCS: 1) KOHTpacT-
HOCTb JUISl MCCIIEIOBAHUs, OCOOEHHO U MOJIOJBIX YUEHBIX, CHELHAIHCTOB
1o MH(POPMATUKE M HAYIHO-TIPAKTUIECKOI'0 COOOIIeCTBa, (hyHIaMEHTaIbHO-
rO CBOWCTBAa OKPYXAIOIIEro MHUpa, KOTopoe n3ydaercd B KanuHuHrpanackon
mkone 6onee 30 €T — reTeporeHHOCTH; 2) 0TOOpaXKeHHE B MOJIENSX I'eTepo-
TeHHOCTH ISl PENICBAHTHOCTH MH(OPMAIMOHHBIX WHTEIUIEKTYAIBHBIX CHC-
TE€M OpUTHHANY U MOJy4YeHHE KOHCYIbTALUI MO0 KA4eCTBY — HE XYXKe, YeM
MIPEJIararoT KOJUIEKTUBBL, MIPUHUMAIOIIUE PEILICHNS B CIOXKHBIX 3a/1a4ax.

Jlromy Bcerna cTpeMsTcs MOHATh MHUpP, B KOTOPOM OHHM JKMBYT, a CTENIEHb
MIOHUMAaHUs ONpeAesieTcss UX MHUPOBO33pEHHEM U KapTuHoW Mupa. B MU
TIOHSITUIO «KapTHHA MHUPa» COOTBETCTBYET MOHSITHE «MOJENb BHEIIHETO MH-
pa» d.A.TlocnenoBa u M.I'. 'aaze-Panmonopra [7]. YenoBek no3Haer okpy-
HKAIOIIYIO €ro AeHCTBUTEIBHOCTD Uepe3 «IPU3MY» CBOEH YHHMKAIIbHOH Moje-
JIM BHEIHEero Mupa. VI3BeCcTHO OCHOBOIIOJIAraromiee BIUSHUE OOLIEeTIPUHSITON
B 00IIIeCTBE KAPTUHBI MUPa Ha THOPUAN3ALNIO B MH(DOPMATHKE.

ITox MupoBO33peHNEM OHUMAIOTCS B3TJIS/IBI, OLIEHKH, HOPMBI YCTaHOBOK
Y TIPUHIIUIIOB, ONPEENIOMUX o0llee BUICHNE U TIOHNMaHue MHpa, MecTa B
HEM YeJIOBEKa, BBIPAYKEHHbIE B KM3HEHHOW MO3WIMH, NpOrpaMMax IOBese-
HUS U AeUCTBUSX Jtofel. [ HalMx paccyKIeHUH BakKHA 4acTb MUPOBO3-
3peHus — 0000IeHHbIE 3HAHUS, KApTHHA MHPA.

[epBas xapTHHA MHpa OCHOBaHa Ha KJlacCHUecKoi (u3uke Oe3 Habmoa-
Tenst. OOBEKT MOTHOCTBIO M OJHO3HAYHO ONpENENseTCss KOHEUHBIM BPEMEH-
HBIM HabopoM mapamerpoB. [IpocTpaHcTBO Oe3rpaHMYHO, aOCONIOTHO, OTHO-
POAHO M M30TPOITHO. Bpemst ecTb AIUTENbHOCTD OBITHS; YpaBHEHUS] MEXaHH-
k1 HploTOHA M 3eKTpotuHaMUKK MakcBenia — 00paTHMBI.

Bropass kapTHHa MHpa CTPOHUTCS Ha «BEPOSTHOCTHO-CTATHCTHYECKUX)»
npencrasineHusax A.OiHmreitna — H.Bopa. IlpuumHHOCTE 11 Kateropuu
4acTU M LIEJO0r0 HE CBOJUTCA K JAIIAaCOBCKOMY JeTepMHHU3MYy. IIpocTpan-
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CTBO MOXKET OBITh JIF00O0W pa3MepHOCTH M TEOMETPHH, a BPeMsl — IIOCTaBIICH-
Hasi HaOJroJaTeneM OTMETKa COOBITHS, XapaKTepH3yIoIas IOcie0BaTeb-
HOCTb CMEHBI COCTOSIHUH WJTH [UTUTEIEHOCTH Yero-Iroo.

TpeTbs KapTHHA MUpa YTBEP)KIAET, YTO HENb3sI JOBEPATH OOWINIO MMOKa-
3aresiei WM 3aKOHY OOJIBIIMX YMCEN: HET «CPEHNX 3HAUYCHHUI», HET «paBeH-
CTBa», KaXkiasi «ocoOb» MHIuBHyanbHa. [Ipy miuaHupoBaHWM M CO3/aHUU
TEXHUKH PACUYETHBIE 3aMBICIIbI PacXOmsTCs C MX peaju3anvell, BO3ZHHKAIOT
nonycku. I[TpocTpaHCTBO M BpeMs T€TepOreHHBI.

MHorue ydeHble yTBEp)KIaloT, YTO MHUpP CTOUT Ha IOpPOTre CMEHHI Iapa-
JIUTMBI YIIPABIICHUSI IIPUPOION M OOIIECTBOM, MOJIEIHN KU3HEAEATETLHOCTH.

HoBas kaptmHa Mupa CKIaJIbIBaeTCsi W3 MHOT'OYHCIICHHBIX TEOPHH U
B3TJISJIOB!

"Hoocepa", "pasymusiii Mmup" (B.W. Bepuanckuii, H.H. Moucees, A.B.
Ilo3qHsKOB;

"MUp IuaNeKTuKu" — Mup quanora passeix joruk (E.JI. Jouenko);

conuasbHas nmapaaurmMa uckyccrtBeHHoro mHremiekra (“The society of
mind”) M.MwuHcKoro;

CUCTEeMHO-opranusaiuonsslii noaxoa 8 M B.b.Tapacoga;

TeopHsl MepapXxU4ecKUX MHOTOYpOBHEBBIX cucreM M. Mecaposuya, /l.
Makxo u Y. Takaxapsr,

mup HE-¢akrTopoB A.C. HapusbsHu; rHOpUAHBIA HHTEIEKT B ICHXOJIO-
run u sproiomuke B.®. Benapr;

"Crexrpornooyc" B.I1. 'pubamesa;

U YKJIAJIBIBAETCS B CEMB ITOCTYIJIATOB!

1) KBaHTOBO-BONIHOBOM XapakTep OMMCaHHUs MUpA, ITpU3HAHUE (aKTa ero
HEOJJHOPOJHOCTHU (TETEPOreHHOCTH) U JIF000ro 00BeKTa, Pa3HOOOpas3Hs KH3-
HU;

2) HeorpeneneHHOCTh TpaHUIl 0OBEKTOB U CBSI3b «BCETO CO BCEM»;

3) OTHOCUTENBHOCTH JIF000M uepapxun. Mepapxus MOKHA COUETATHCS C
TOPU30HTAJILHBIMU CBS3SIMU;

4) IIpuHIMIT TOTIOTHUTEILHOCTH U COTPYIHUYECTBA;

5) HonmuueHTpH3M;

6) IpuHIMIT OTHOCHTENHHOCTH 3HaHUWS. BBeneHue B ormicaHue SBICHUS
CHCTEMbI KOOpAMHAT HaOJIIOAaTeNs Uil CHW)KEHHsT OTHOCHTENIBHOCTH U He-
ONpEeNENEHHOCTH;

7) IIpyHIMIT COOTBETCTBUS YIPABIICHUS CIIOKHOCTH 00BEKTa.

[MoguepkHeM (yHIaMeHTalbHbIE KaTeropuu (CBOWCTBA) HOBOM, YeTBEp-
TOW KapTUHBI MHpa: T€TepOreHHOCTh, Pa3HOOOpasue, IOMOIHUTENBEHOCTD,
COTPYJHHYECTBO 1 OTHOCUTELHOCTH 3HAHUSI.

Kareropus rereporeHHOCTH, — OTBET Ha MOTPEOHOCTH B Pa3BUTHU 3HAHUH
no ¢uzuke u xumuu. OTCroa U OOILIEOCTYITHOE ONpeelIeHHe: TeTepOreH-
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Has cucTeMa (OT T'pEYecKoro £I€pog —  pas3HbIM; YEV —  poXAaTh) —
HEOJHOPOJIHAs CUCTEMA, COCTOSIIAsi U3 OJHOPOIHBIX YacTeH, pa3JeleHHbIX
TIOBEPXHOCTBIO pa3jena, pa3pblBaMH B HENPEPHIBHOCTH  (PU3MYECKUX
cBoicTB. OJTHOPOIHBIE YaCTH MOT'YT OTIMYATHLCS JPYT OT Jpyra IO COCTaBY U
cBoiicTBaM. @u3nKa, XUMHS TPAIAUIHMOHHO PUMEHSIOT 3TO MOHSITHE IS HC-
CJIE/IOBaHUS €CTECTBEHHBIX, ITPUPOIHBIX CUCTEM M CO3JaHHS MCKYCCTBEHHBIX
00BEKTOB U CPEJI C MOJIE3HBIMU CBOWCTBAMU.

Pa3zHnooOpa3ue — npusHak, nposiiaeHue rereporeHHocTd. H. UepHbimes-
CKUH YTBEpI)KAAJ, YTO «TJE HET JKM3HU — HET WJEH; IJie HeT OECKOHEYHOro
pasHooOpa3us — HeT XHU3HW». PasHooOpasme — oOmiecrucTeMHasi KaTeropus
BEPXHEro YpOBHs aOCTpakiuy OOIMIMX CBOMCTB NMPEIMETOB W SIBIICHUH OKpY-
xaromero mupa. PesynbraTel uccnenoBanusi pasHoodpasust C. bupom, V.P.
Ombu u B.M. I'mymkoBsIM cocTaBuid (yHIAMEHT KHOEpHETHKH, TEOPHU
YIIpaBJIeHUS, CUCTEMHOr0 aHanu3a ¥ uHpopMaTuku. Y.P. Dmbn nomguepku-
BaJ, YTO TOJIBKO pa3HOOOpa3re MOXKET YHHYTOXHUTH pasHooOpasue, a C. bup
B kHHMre «Mo3r GupMBI» OTMeYal, 4To KMOepHeTHKa Hay4dwia paboTaTh c
pa3HooOpa3ueM: co3/1aBaTh, OLEHHBATH KOJIMYECTBO, (DMIIBTPOBATH U YIpaB-
AT WM. BerenctBue 3akoHa HEOOXOMUMOro pasHooOpasus Y.P.Dmbu
yIpaBiieHHEe 00ecredrBaeTcsi TONBKO B TOM Cllydae, €ciM pa3HooOpasue
CPE/ICTB yNPaBIIONIET0, MO KpaiHed Mepe, HEe MeEHbIIEe pa3HoOOpasus
YIIpaBIsieMOW CHUTYalluH, YTO JOCTUTAETCS OpraHU3alveil U caMoOopraHu3a-
uueld. B Hacrosimee Bpemsi opraHu3anys acCOLUHMPYETCS C BEPTUKANIBIO
YIIpaBIIEHUS, & CAMOOPTaHU3AIHs C TOPU30HTAIBHBIMU KOJJIEKTUBAMH — CHC-
TEMaMU TOJICPKKH NPUHATHUS PELIEHHUH.

«Kommnemenrapu!» — amounoHansHoe BoickasbiBanue H. bopa. Anrmnmii-
CKOe CIIOBO complementary o3Ha4aeT IOMOJHUTENBHBIHN, H00aBOUHBIA. H.
Bop onpenenusn NpUHIMN JOMOJHUTENBHOCTH: NPU SKCIEPHUMEHTAIEHOM
HCCIIEJOBAHUM MUKPOOOBEKTA MOTYT OBITH MOJYYEHBI TOUHBIE JaHHBIE JTHOO
0 €ro SHEPIHsX U UMITYJbCcax (KBaHTOBasi MEXaHUKa), IHOO O ero MOBEIECHUH
B NIPOCTPAHCTBE W BpeMeHU (Mozaens atoma J.Pesepdopna). Itu e B3au-
MOUCKJTIOYAIOIINE KaPTHUHBI: SHEPTeTHYEeCKU-UMITYJIbCHASI i IPOCTPAHCTBEH-
HO-BpEMEHHas1, oJTydaeMble TIPH B3aUMOJICHCTBUH MUKPOOOBEKTA C U3MEPH-
TENLHBIMHA IPUOOpaMH, «IOMONHIIOT» ApYyr apyra. B mHdpopmaTike moron-
HUTEIBHOCTH onpenenunu M. Mecaposuu, J[. Mako u 1. Takaxapa B crpa-
TU(QHUIMPOBAHHON CHCTEME — COBOKYITHOCTU «B3IJISJIOBY» HA OAWH M TOT K€
00BEKT C Pa3HBIX MPO(ECCHOHANBHBIX TOUEK 3PEHHS (TTO3UITHIA).

Cotpymamyath 1o C.M1.OxeroBy — 3Ha4uT paboTaTh BMECTE, Y4aCTBOBAThH
B obmem jerne. KoHmenmusi cotpynHuYecTBa — IMOPOXKIEHHE BOCTOYHOTIO,
SITMTIOHCKOT'O MEHTaJMTeTa — IEePBOHAYaJIbHO OTBEprHyTa 3amajlioM, Ije Toc-
TIOICTBOBAJa KOHKYPEHIMS: «S BBIUTpA] — THI HPOUTPA», OJHAKO, ITO3XKE
3anaa mepeopHeHTHPOBAJICS Ha IPUHIMII COTpPYAHMYECTBAa «BhMrphIBacM
BMecte». B I coTpyaHMYAIOT METOABI, MOJENH, TEXHOJIOTMU M areHTHI:
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LIeJIb B3aWMOJAEHCTBUS «BBIMTPBIBATH BMECTE», KOJUIEKTHBHO. I[IpHHIMITBI
JIOTIOTHUTENBHOCTH M COTPYAHUYECTBA OTPAYKAIOTCS TEPMHUHAMH «HUHTETPH-
POBaHHBIE», «THOPUIHBIE», CHHEPTeTHYECKHE» HHTEIUIEKTYalbHbIE CHCTe-
MBI U POEBOM HHTEIUIEKT.

Cokpat roBopuit: «51 3Hato, 4To 51 HUYero He 3Hat0. Ho jronu BooOpaxa-
10T, OYATO OHM YTO-TO 3HAIOT, & OKA3BIBAETCS, YTO OHW HE 3HAIOT HHUYETO.
Bor u momywaercs, 4to, 3Hass 0 CBOEM HE3HAHUH, 51 3HAIO OOJIbIIE, YeM BCe
ocrasbHbIe». OTHOCUTENIFHOCTD 3HAHWS B HAayKe acCOLMMPYETCs ¢ cyObek-
TUBHOCTBIO TIO3HaHMS M HEOOXOIUMOCTHIO YUUTHIBATH XapaKTEPHUCTHKU
CTPYKTYpPbI peasIbHOCTH, NPH KOTOPBIX 3TH 3HaHUs ObutM monydensl. B MU
OTHOCHTENIFHOCTh 3HAaHHs TPAKTYIOT B TEPMHMHAX CTpaTU(UKAIWK: HE HAI0
CTPEMUTHCS K €MHCTBEHHOHM M 3aBEJOMO CIIOKHOH M HEpeJIeBaHTHOW OpH-
TMHAIIy MOJIENH, ITOJie3Hee pa3paboTaTh MHOKECTBO MPOCTBIX Mopened —
CTpaT ¢ MHAWBUAYAJIbHBIMH U CyOBEKTHBHBIMH MHEHUSMH JKCIEpPTOB. 3a
«CUCTEMY KOODJHMHAT», CMEHAa KOTOPHIX M ONPEAENSET OTHOCHTEIBHOCTH
3HAHWH, TPUHUMAETCS TOUKa 3pEHHS U Npo(hecCHOHAIbHBIE 3HAHUS YJacTHH-
Ka KOJUIEKTHBA MPUHUMAIOIIETO PEIICHHSI.

CKOHLIEHTpHUpYEM JajbHeHIIee N3JI0KEeHHe Ha Te3Uce, YTO HEOOXOaUMO-
TO JUIsl TIPUHATHS PEIIeHUH pasHOOOpas3usi B CUTYalUsIX, YAOBIIETBOPSIOMINX
MOJIETIM «TE€TEepOreHHasi 3ajada», CHCTeMa JIOCTHraeT CaMOoOpraHHM3aluen
cBoux vacrteil. OTHOIIICHHE [IEJIOTr0 U YacTel uccienyercs unocodueii, ma-
TEMaTUKOH, NH()OPMATHKON, CACTEMHBIM aHAJIU30M U JIPYIMMHU HAyKaMH.

dunocodckoe ocMbICIEHHE AaHHOH NPOOJIEMBI BOCXOAUT K padoram
Apucrorens [14]. K HacTosmeMy BpeMEHU CIOKWINCH JBE aHTAarOHUCTHYE-
CKHE KOHIIEMIIMH COOTHOIIEHHSI IENOro M YacTei, MPOTHBOIOJIOXHBIE HC-
XOJIHbI€ IPUHIIUITBEI KOTOPBIX 00pa30BaJIM «aHTHHOMHH LIEIOCTHOCTHY. Bax-
Helimme u3 Hux: 1) Te3uc: menoe ectb He Oojee 4YeM CyMMa CBOMX 4acTei;
AQHTUTE3NC: IeJI0e eCTh HEe4TO OoJblliee, YeM CyMMa €ro 4acred; 2) Te3uc:
LIeJIOe TO3HAETCSl Yepe3 3HaHHE €ro 4YacTel; aHTUTE3WC: 3HaHWE I[EJIoro
TIPE/IIECTBYET MMO3HAHMIO €r0 YacTel; 3) Te3nC: YacTH MPeNIIeCTBYIOT LEN0-
My; aHTUTE3UC: LIeJI0e TPEeIIecTByeT CBOMM dacTsiM. Duiocodckas mosu-
WS, CBOAAIIAS IIEJI0€ K €ro YacTsSM M pacCMaTpHBAIOIIAsi CBOWCTBA EJIOr0
TOJBKO KaK CyMMY CBOMCTB €TI0 4acTeii, MoJy4niia HAMMEHOBAaHHE MEpU3Ma.
[IporuBonoONOXKHAsT MO3UNHKS, MOAYEPKHBAIONIAS HECBOAWMOCTH LIEJIOr0 K
YacTsM, OOpeTeHHe LEIbIM HOBBIX CBOIMCTB IO CPABHEHHUIO C YaCTSIMU, Ha3bI-
BaeTcsl XONM3MoM. B ¢u3mke u OHOJIOrMM BHIpaKEHHEM MepH3Ma SBHIUCH
MEXaHHIM3M U PEAyKIHOHU3M. XOJUCTHYECKasi MO3UIHS MPOsIBUIIACH B TEO-
PHH DMEPPKEHTHOH SBOJIONUH, B BUTAIN3ME U B TEIITAIBTICHXOJIOTHH.

B ucropun ¢unocoduu n nmo3HaHUS NPaKTUIECKH BCE MBICIUTENH CKJIIO-
HSUTUCH JTMOO K MEpU3My, JH0O K XONN3My, IPHYEM IOPOH OJMH W TOT K€
MBICJIUTENb IIPY PELIEHHH OJHHUX BOMPOCOB OTJaBall IMPEIIOUYTEHUE MEpH3-
My, a TIpH pelIeHN: APYIuX — X0oau3My. [11aToH 1 cpeHeBEeKOBbIE CXOIaCThI
14



CKJIOHHBI MOIYEPKUBATH MPUMAT IEJIOT0 MO OTHOIICHUIO K €T0 YacTsM. AHT-
nuiickue smmupuku 17—18 BB. u npencrasurenu ¢paniysckoro IIpocsere-
HUS N0/ BIMSIHUEM YCIIEXOB HbIOTOHOBCKOM MEXaHHWKH I0Jarajiy, 4To BCs-
KOe IeJI0€ MOXKET OBITh 0e3 OocTaTka pasjioKeHO Ha COCTaBHBIE YAaCTH U T10-
3HAHHME THUX YaCTEH IOHOCTBIO PACKPBIBAET MTPUPOAY JIFOOOH 1IEJIOCTHOCTH.
Hemenkas kmaccudeckas punocodus (aamp., emmwuar [15] u Terens [16])
paspaborana HIel0 O pa3Inuuy MEXIy OpraHMYHOH (CIIOCOOHOHN K camopas-
BUTHIO) M HEOPraHWYHOW IENIOCTHOCThIO. B HeopranumueckoMm (MexaHHye-
CKOM) II€JIOM YacTH, COXPaHssl CBOIO CAMOCTOSITEIIEHOCTh, B3aUMO/ICHCTBYIOT
JIpyT ¢ apyrom. YacTu «OpraHMYEecKOroy LENOro JUIIEHBI CAaMOCTOSTEIbHO-
cTH, OoJiee TOro, BHE 1IEJI0r0 OHM BOOOIIE HE CYIIECTBYIOT. [IpiMeHHTETHHO
K OPraHM4YeCKOMY IeJIoMY 0oJiee YMECTHO FOBOPHUTH HE O «YacTsX IIEI0Tro», a
0 «opraHax» «TotajbHOCTI» [14].

HccnenoBanusi COOTHOIIEHHST YacTed M LEJOro B MaTeMaTHKe M WHQOp-
MaTHKE ONpENEeNTMIN MHOKECTBO aJITOPUTMOB JIEKOMIIO3UINH, TIIaBHBIM 00-
pa3om, GopMann3oBaHHbIX cucteM: auakonTuka . Kpona [17], merons! moa-
crpyktyp [18, 19], lIBapna (urTepaunoHHble METOABI TOACTPYKTYP) [18, 20],
pasnenenus rpador [21], gekoMmo3uruu AaHHBIX [22], GhyHKIHOHATBHON
nexoMmo3unmy [22]. BaxXHO OTMETHTh, UTO JaHHBIC METOIbI pa3padaThiBa-
JIUCh U TIPUMEHSIOTCS TS JCKOMITO3HIIUN (POPMATTU3YyEMBIX HCKYCCTBEHHBIX
CHCTEM, YTO OOECIeYrBaeT BO3MOXKHOCTD ITPEJCTABIICHNSI CUCTEMBI MHOMXe-
CTBOM B3aMMOCBSA3aHHBIX YacTeH.

B coBpeMeHHOIT HayKe COOTHOIIEHHUE YacTH U LIEN0r0 MOIYYHIIO TOUHYIO
pa3pabOTKy B CHCTEMHOM IONXOfC. BEINENSIOT «CYMMATHBHBIC» M «HHTE-
rpaTuBHBIE» cUCTeMbl. K CyMMaTHUBHBIM OTHOCSIT COBOKYITHOCTH 3JIEMEHTOB,
CBOMCTBAa KOTOPBIX MOYTH LETHUKOM HMCUEPIBIBAIOTCS CBOMCTBAMU BXOISIIHX
B HHUX DJIEMEHTOB U KOTOPBIE JIMIIb KOJMYECTBEHHO NPEBOCXOMAAT CBOU dJe-
MEHTBI, HE OTJIMYasiCh OT HUX KauyecTBEHHO. BXxoxkaeHne kakoro-mnbo aie-
MEHTa B TaKYI0 COBOKYITHOCTh HHUYETO WM MOYTH HUYETO My He JJ0OaBIIseT,
CBSI3U MEX]y SJIEMEHTaMU B TAKUX CHUCTEMAaX YUCTO BHEIIHHUE U CIy4YaiHbIe.

WHTerpaTuBHbBIE CHCTEMBI MOXKHO CUMTATh OPTaHUYHO LIEJBIM U TaKue
COBOKYITHOCTH TPEAMETOB OTIMYAIOTCS CIEAYIOIUMH OCOOCHHOCTAMU: 1)
MIPUOOPETAIOT HOBBIE CBOWCTBA, T.€. CBOWCTBA, MPHHAICKAIINE UMEHHO CO-
BOKYITHOCTH, & HE OTJCIBHBIM YaCTSIM; 2) CBSA3U MEKIY UX AJIEMEHTAMU OIl-
PENeNsIoT MPUINHHO-CIIEACTBEHHBIE 3aBUCHMOCTH; 3) MPUAAIOT CBOMM 3le-
MEHTaM CBOMCTBa, KOTOPBIMH 3JIEMEHTHI He 00J1a/IaloT BHE chcTeMbl. MmeH-
HO TaKWe CHCTEMBI IPEACTABIISIOT COOOW IOJUIMHHBIE MEJIOCTHOCTH, a WX
3JIEMEHTHI — OAJIMHHBIE YaCTH.

Jl1s aBTOMaTU3MPOBAHHOIO PEIICHHs CIIOKHBIX 3a7ad TpeOyeTcst co3za-
HUE B KOMIIBIOTEPE UCKYCCTBEHHBIX I'€TE€POTre€HHBIX CHCTEM C CaMOOpraHH3a-
IUEeH — «BUPTYAIBHBIX KOJUIEKTUBOBY», CIMOCOOHBIX WHTETPUPOBATH Pa3HO-
pOIHYIO HHGOPMAIHIO (HEYCTKYIO, JIMHIBUCTUYCCKYIO, CTATUCTUYCCKYIO H
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T.I.), TIOCTYIIAIOIIYI0 M3 MHOXKECTBA MCTOYHHMKOB, M Ha €€ OCHOBE IPEeoC-
TaBATh pekomenaaruu JITIP. TIpu 3ToM ciemayeT He MPOCTO OOBETUHHUTE B
paMKax OIHOW CHCTEMbI HECKOJIBKO pa3iuuHbIX TexHonoruid MU, onn momx-
HBI JIOTIONTHATH M KOMIIEHCHPOBATh HEOCTaTKU APYr apyra. Pe3ynpraT Takon
WHTETpaly — MPOSIBJICHUE CHHEpreTHYeckoro 3¢ ¢ekTa, Koraa MHTErpUpo-
BaHHOE pEIICHHE KaueCTBEHHO JIydllle pelleHui, NpemiaraeMblX NpUMeHe-
HHUEM OTJIEJIbHBIX METOIOB.

KiroueBoit Bompoc: «Kakum o0pa3oM ciefyeT MHTETpUpOBaTbH METOJBI
WU, 4T0o0bI NOMYyYUTh CHCTEMY PEJIEBAHTHYIO CIOKHOH 3anaue?». B peain-
HBIX CHCTEMax IpOsIBJIEHWE CHHepreTuueckoro sddexra Bo MHOroM 00y-
CJIOBJICHO camoopranusarueii (pa3j. 1.2), koropas cBs3aHa ¢ KOJUICKTUBHBI-
Mu nporeccamu (pasza. 2.4). B manHOl paboTe mcciemyeTcs B3aHMMOCBSI3b
CaMOOpraHu3alMy ¢ TAaKUMHM INPOIecCaMu Kak KoopanHauus (TiaBa 3), co-
ryIacoBaHHOCTH (Ty1aBa 4) u crop (rnasa 5). M npemiokeHbl HHTErpupoBaH-
HBIE METOJBl pEIIEHHs, MOEIHPYIOIINE IPOIEeCcChl KOOpJAMHAIWHU (pHC.
1.1,a), cormacosannoctu (puc. 1.1,0) u cnopa (puc. 1.1,B), BO3HUKaroIIHE
TIPY PEIICHUH CIIOXKHBIX 3a/1a4.

H[hagZq_gby

{ V _ucxonmas sanaua; Q - MOM3AAMM, PEMACMbIE PA3THIHBIMH METOAMM;
~ 7

> - ronaexmummmii npomecc;

Puc. 1.1 — Mopenu HHTErpupOBaHHBIX METO/IOB PEIICHHS CIIOKHBIX 3aau:
a) ¢ KOOpJMHAIUe; 0) C COrlIacOBaHHOCTBIO; B) CO CITOPOM

- CBA3M

MojenupoBanue caMoopranu3anuu (pasn. 1.3) uMuranueid TaHHBIX MMPO-
IIECCOB MO3BOJIHUT CO3/1aBaTh PEJICBAHTHBIC CYIECTBYIOIIUM CIOXKHBIM, TPY/I-
HO(OpMaJTM30BaHHBIM 3aJ]auaM aBTOMATH3HPOBAHHBIE CPEICTBA, B KOTOPHIX
KOMOWHUPOBAHUE pPa3IMYHBIX TEXHOJOTUH WCKYCCTBEHHOI'O HWHTEIUICKTA
MIPUBOJIUT K BOSHUKHOBCHUIO KEJIAEMOr0 CHHEPreTHIeCKoro 3ddekra.

Hkgh\gu_ ihoh”u d h[tykg_gbx kZfhhjlZgbazZpk

B nocnennue aecatuneTvss caMoOpraHU3alus craja pacnpoCTPaHEHHBIM
MEXIUCUUILTMHAPHBIM MOHsITHEM [23]. HaydHble HIKOJIBI CXOMATCSA B OJTHOM
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— cUCTeMa TpOSBIISET CaMOOPTaHU3AIMIO, €CIM OHA CIOCOOHA CaMOCTOs-
TENBHO ONpPEEATh CBOI0 BHYTPEHHIOK CTPYKTYPY, Pearupys Ha U3MEHEHHUS
OKpyxaroulel cpenpl. Takoe MoBeAeHUE CUCTEMBI MO3BOJISAET €l aganTHpo-
BaTbCSl K M3MEHSAIONIEWCS BHEIIHEW cpele, W NPUHMMATh HECTaHJIapTHBIE
pEeLIeHHs, YTO MOJUEPKUBAETCSI MHOTUMH OT€YECTBEHHBIMH M 3apyOe)KHBIMU
ydeHsIMU [24 — 27].

IIponeccel camoopraHm3alluil TUIMYHBI A OKpYXaromero mmpa [28,
29]: siuetiku benapa (CTpyKTypa, BOSHHUKAIONIAs B TOHKOM CJIOC BSI3KOH JKHJI-
KOCTHU IIPU KPUTHUYECKOM Iepernajie TeMIepaTypbl MeXAY BEpXHEH U HIDKHEN
TIOBEPXHOCTBIO clIosl, puc. 1.2, a); MULEIUTB (CTPYKTYPBl HEOJHOPOIHBIX IO
CTETIEHU PaCTBOPUMOCTH B BOJE MOJIEKYJ, BO3HUKAIOIINE B BOAHBIX PACTBO-
pax, puc. 1.2, 0); mporecc pa3sMHOKEHUs Tpuba MUKCOMUIETA (HAa CTaIUH
Pa3MHOXKEHUs] MHO>KECTBO KJIETOK COOMPAIOTCSl B TOUKY, CIIEIHAIH3UPYIOTCS
1 00pa3yloT Tpuo, MoCie Yero OH BHIOPACHIBAET CHOPHI W SKU3HEHHBIH ITHKII
HAYHMHACTCS 3aHOBO, pHC. 1.2, B).

D

Y

Puc. 1.2 — ITpumepsl camoopraHu3aliy B IPUPOAE U TEXHUKE:
a) srueiiku benapa; 6) MuIielIa B HOJSIPHOH (ClieBa), T.€. ¢ HU3KOI KOHIIEHTpanueit
PacTBOPEHHOr0 B BOJIE BELIECTBA, U HEMOJISIPHOH (CIIpaBa), T.€. C BBICOKOH KOHIIEHTpaIuei
PacTBOPEHHOTO B BOJIE BEIIECTBA, CPEax; B) )KH3HEHHBIH IIUKJI Ipuda MHKCOMHUIIETA

Wneu camoopranuzaiuu Bocxo T k padotam WM. Kanra, I.B.®. I'erens, a
B XX B. — A. Bormanora, 3. Illpenunrepa, JI. Bepranandu, H. Mouceesa,
W. Ipuroxuna, Y. Crenrepc, I'. Xakena u ap. [30]. Cuuraercs [31], uro
CHHEpreTHKa (Teopusi camoopranu3anuu) oeper cBoe Hadano B 1963 rony,
Korja BeImen pacckas P. Bpanoepu « rpsiHyn rpom», B KOTOPOM aBTOp TI0-
Ka3bIBaCT, YTO HE3HAUYMTENILHBIC JCHCTBUS (HampuMep, pa3naBicHHas 6a004-
Ka) MOTYT MPHUBECTH K CEPHE3HBIM MOCIICACTBUSAM UYepe3 3HAYUTEIBHBIA TPO-
MEXYyTOK BpeMeHH. B ToM ke roxy D. JlopeHI 0OHapy»Kuil, 4TO NpH pacuere
CIIOXKHBIX CUCTEM TU(QepeHIMaTbHBIX YPAaBHEHUA, B YAaCTHOCTH, TPEIIO-
JKEHHOM MM MOJENN KOHBEKLIMHM BO3[yXa, CEPhE3HOE BIIMSHUE HA pelIeHue
OKa3bIBaCT TOYHOCTH (TPH WU MIECTh 3HAKOB IOCIIE 3aIATONW) BXOJIHBIX JTaH-
HBIX, a P. deliHMaH BBICKA3all UICI0 O HEBO3MOXKHOCTH JOJATOCPOYHBIX TIPO-
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THO30B JJISl CUCTEMBI, COCTOSIIIEH M3 OOJBIIOro YKcia B3aNMOJIEHCTBYIOIINX
MIPOCTHIX AETEPMUHUPOBAHHBIX MOJICUCTEM: MaJjeilas HETOYHOCTh B OIpe-
JIeIEHUH Ha4aJIbHOTO COCTOSIHUSI CUCTEMBI HAPACTAaeT CO BPEMEHEM, U JeTIaeT
OecrioNe3HbIM JIOJITOCPOYHBIN MPOTHO3, JaXKe €CIIM CHUCTEeMa AEeTePMHUHHPO-
BaHa. C 3TOro MOMEHTa HAYMHAETCS HAKOIUIEHWE MAaTepHajioB, MOATBEp-
KITAIOIIUX MPOSBICHUS 3(P(HEKTOB caMOOpraHU3alMi B CUCTEMAX Pa3IMIHON
TIPUPOIBL.

K nacrosmeMy BpeMeHH €JUHOr0, BCEMU MPHUHATOTO ONpEAETECHUs Tep-
MHHA «CaMOOpraHu3alus» He cymectByeT [32]. Hike npuBeneHo HECKONb-
KO ONpeAeNeHUH.

Camoopranmsarnus cuctemsl (mo H.H. MowuceeBy) — nporiecc n3MeHEHHUS
€€ COCTOSTHHMS (XapaKTepHCTHK), KOTOPHIA MMPOMCXOMUT Oe3 IieeHanpaBiieH-
HOro (IeJIeHANpaBIsIeMOro) Havyaja, KakoBbl Obl HU OBLIM MCTOYHHMKH Iielie-
nonaranust [32].

Camoopranmsarnus (mo E.H. Kaszesoit u C.I1. KyparomoBy) — mporecc
YCTAHOBJIEHUSI B CUCTEME MOPAJIKA, IPOUCXOIAIINNA UCKITFOUUTEIBHO 33 CUET
KOOIEPAaTUBHOI'O AEUCTBUS U CBSI3€M €€ KOMIIOHEHTOB U B COOTBETCTBHH C €€
IpeabLAyIIel ICTOpUel, TPUBOAAIINN K U3MEHEHHUIO €€ MPOCTPAHCTBEHHOM,
BPEMCHHOW WIN (hYHKITUOHAIBHON CTPYKTYpHI [33].

CaMoopraHu3alysi — Iporecc CIIOHTaHHOTO YNMOpsSJo4YrBaHus (Tlepexoa
OT Xaoca K IOpSJKY), 00pa30BaHUs U 3BOJIOIMU CTPYKTYpP B OTKPBITHIX He-
JIuHENHbIX cpenax [33].

Camoopranmzanust cucremsl (o I'. XakeHy) — BOSHUKHOBEHHE HEKOTO-
PO MPOCTPaHCTBEHHOM, BPEMEHHON M (DyHKIIMOHAJIBHOW CTPYKTYpPHI CHCTe-
MEI Oe3 crieruduaeckoro Bo3aeicTBrs u3BHE [29].

Creruduyeckoe BO3JcicTBUE, B MOHMMaHuU [.XakeHa, — BO3JICHCTBYE,
HaBS3BIBAIOIIEE CUCTEME CTPYKTYPY WM (pyHKIHOHUpOBaHHE. B mpoTrBHOM
cilydae BO3JIEHCTBHE Ha3bIBAETCS HECHEU(PHUIECKNM, KOTOPOE U HCIBITHIBA-
€T caMoopraHu3yromascs cucrema. [Ipumep — 3JIeKTpOMarHuTHbIE Koneba-
HUS B F€HEPaTOpax AMEKTPUUYECKUX CUTHAJIOB, a TAK)K€ B ONTUYECKUX KBaH-
TOBBIX [€HEPATOpaxX — Ja3epax.

CamoopraHusanys — IeJIeHaNpaBIeHHbIH IpoLecc, B X0Ae KOTOPOro co3-
JlaeTcsi, BOCHPOM3BOAUTCA WM COBEPIIEHCTBYETCS OpraHU3alUsl CIOXKHOU
JIMHAMUYeCKOU cUcTeMsl [34].

Camoopranmzanust (nmo B.E. XurieHko) — crioHTaHHBIN Ipoliecc CTaHOB-
JIEHUs U MOJAep KaHUS B3aUMOKOOPJUHALIMU SJIEMEHTOB CHCTEMBI C IIOBBI-
LIEHUEM €€ CI0XKHOCTH U HEpPaBHOBECHOCTH [35]. DTO IBMKEHUE OT BBICOKO-
SHTPONUHHOr0 OE3’)KU3HEHHOI'0 Xaoca B HANpaBJIEHWH aOCOJIOTHOro 0e3-
YKU3HEHHOT O MOPsIIKa, KOTOPBIM HUKOIAa HE IOCTUTaeTCs.

[loHsATHE caMoOpraHM3alMUd B MOCIEIHHUE AECCATWIETHS MNpPUMEHSETCS
MIPAaKTHYECKN BO BCEX HAYYHBIX JUCHUIUIMHAX, OOBSCHSS 3araJlOuHbIC sSBIIE-
HUSl BO3HUKHOBEHUSI CIIOKHBIX MaKpOCTPYKTYp B pe3yJbTaTe B3aUMOICHCT-
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BUSI OTHOCUTEILHO MPOCTHIX CyIIHOCTEN [36], Hanmpumep, B KOCMOJIOTUU ISt
o0bscHeHus mopsiaka Bo Bcenennoii [37]; Bo ¢paxranbpHON TeoMeTpuH U
Teopun katactpod [38 — 40]; B ¢pu3uKe Mpu OMUCAHUN ONTHYCCKUX KBAHTO-
BBIX reHepaTtopoB [29, 41 — 43]; B XuMuM npu OOBSICHEHUH TPOIECCOB BO3-
HUKHOBeHUs muueiut (puc. 1.2, 6) [44]; B axomoruu st 00bsICHEHHS IBOJIIO-
LUK CJIOXHBIX dKOcHcTeM [45]; B OMOIIOTHH TIPH ONMCAHUH DBOJIIOLMU TH-
TIEPIMKIOB ¥ N3YYEHUH B3aNMOACHCTBUS MEXy OaKTepHsAMU, KICTKaMH HIIH
0CO0SIMH B KOJUIEKTHBAX JKUBOTHBIX TAaKWX, KaK MYPaBEHHUKH, KOCSIKH PbIO
wi pou maen [46 — 50]; B MequiuHe Ui 00BSICHEHUS HapyHIEHUH 3/10po-
Bbs, HaIpUMep, SMIIICIICHH, OoNie3Hel cepama u paka [S1]; B JHMHTBHCTHKE
JUISL MICCIIEA0OBAHUSI HCTOKOB JIEKCHKOHOB, TPAMMATHK U (DOHETHYECKHX CHC-
TeM [52, 53]; B mcuxonoruu i 0ObSICHEHHUS] BOSHUKHOBEHUS BHICOKOYPOB-
HEBBIX KOTHUTHUBHBIX CTPYKTYp [54]; B COIMONOrMM W YOpaBIEHUH NpU
CPaBHEHHM YIPABISEMbIX, OPTAHU30BAaHHBIX CBEPXY U CIOHTAaHHBIX, BO3HU-
KaIUX CHU3Y c000mecTB [55 — 57]; B SKOHOMHUKE JIi TIOHUMAHUS «HEBU-
JIUMOW pyKn», yrpasisitomieid peiakoM [30, 31]; B reorpaduu npu u3ydeHun
TOPOJIOB ¥ PETMOHOB KaK CaMOOPTaHU3YIOMIKXCsl cucTeM [58]; B mH(pOpMaTH-
K€ U POOOTOTEXHUKE KaK CTPATErnd COBMECTHOT'O BBITIONHEHUS CIIOXHBIX
3aa4d MpOCTBIMHU areHTtamu [59 — 66]; B ¢unocodun Kak OCHOBa HOBOTO
MHUPOBO33PEHUS, OXBAaTHIBAIOILIETO BCE YPOBHU OT MaTEpUU JI0 pa3yMa U CO-
muyma [6, 33, 67 — 76].

AHanu3 3TUX MOJIXO0B K ONPEAEIEHUI0 U IPUMEHEHUIO TOHATHUS «CaMO-
OpraHM3alys» MO3BOJISIET BBIIEIUTH CIEAYIONIUE OOIIHe CBOMCTBA Camoop-
raHu3ymomuxcs cucreM [28]:

SHJIOT€HHBIH TJI00aJIBHBIN ITOPSIO0K: CaMOOPTaHM3YoIIasicsl CUCTeMa Iepe-
XOJIUT U3 OJHOTO CTaOMJILHOTO COCTOSTHHS B APYroe, MpU4eM KOHEYHOE CO-
CTOSIHUE ONpPEAENIeTCsl BHyTPEHHUMHU IPOLIECCAMU CUCTEMBI;

SMEP/PKEHTHOCTh: B CAMOOPTIaHU3YIOIUXCSA CUCTEMAX 3a CUET BHYTPEHHUX
B3aMMOJICHCTBUIA 3JIEMEHTOB BO3HUKAET SIBICHHE dMEPKEHTHOCTH (11€710CT-
HOCTH); 3TO SIBJICHHE HaOJIOJaeTCsl HAa MakpOypoBHE (IIpH paccMOTPEHHH
CHCTEMBI B BHJIE «UEPHOT'O SIIMKA»); CBOHCTBO 3MEPPKEHTHOCTH IOJpa3y-
MEBaeT, YTO CBOMCTBA ((hYyHKIMOHAIBHOCTH) CHCTEMBI KaK IIEIOro He CBO-
JIITCSI K CyMMe CBOUCTB (YHKIMI) ee 2JIEeMEHTOB;

MIPOCTHIE JIOKAJIBHBIE MpaBMiIa: O0IIee CIIOXKHOE (YHKIMOHUPOBAHUE CHC-
TEMBI OCHOBAHO Ha TPOCTHIX JIOKAJIBHBIX IpaBHiax pabOTHl €e 3JIEMEHTOB;
JUISL OTIMCAHUS JIOKAJIBHBIX MPAaBMII (YHKIIMOHUPOBAHHS 3JIEMEHTOB TpeOyeT-
csl MeHblIe MH(OpMaIWK, YeM sl OMcaHusl QYHKIMU CHUCTEMBI B IIEJIOM;
nHpopmanus o GyHKIMOHUPOBAHUHU DIIEMEHTOB OITMCHIBAET MEXaHU3M 00pa-
30BaHUs MII00ATBHON (DYHKIMY CHCTEMBI, a He caMy (DyHKIIHIO;

HecTaOMIILHOCTB: CHCTEMBI, MPOSBIISIONINE HECTAOMIBHOCTD, TIIABHBIM 00-
pa3oM, XapaKTepU3yIOTCsl HEIMHEHHO!H TMHAMHUKOM, Koraa HeOombime QIryk-
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Tyallud OKpY)Kalomed cpelsl NPUBOAAT K 3HAYMTENBHBIM HM3MEHEHUSIM B
(YHKIIMOHUPOBAHUH CHCTEMBI; TaKHE CHUCTEMBI YyBCTBUTEIBHBI K Hadajb-
HBIM YCIIOBHSIM M 3HAYEHUSIM NapaMeTPOB, T.€. HEOOJbIIOEe N3MEHEHHE Tapa-
METPOB MOKET HPUBOANUTH K CEPHE3HBIM Pa3IUuUsIM B (YHKIMOHHPOBAHUU
CHCTEMBI;

MHO)KECTBO PaBHOBECHBIX COCTOSIHMH: B Touke Oudypkarmu (B MOMEHT
HecTaOMIIbHOCTH) CYIIECTBYET MHOXECTBO PaBHOBECHBIX COCTOSIHHI, B KOTO-
pBIe MOXKET TIEpEeHTH cucTeMa; 3T0 00YCIIOBIIEHO TEM, YTO B TOUKe OH(ypka-
MM CHUCTEMa MomajaeT o0JIacTh HEKOTOPOH 0COOEHHOCTH (ha30BOrO MpO-
CTPaHCTBA CBOMX COCTOSTHUH [29];

KPUTHUYECKOE COCTOSHHE: HAIWYKE B CAMOOPTaHU3YIOUIUXCSl CHCTEMax I10-
POroBbIX 3P PEKTOB 1 (a30BBIX MEPEXOI0B; CAMOOPTaHU3AIHS IPUCYIIA CHC-
TeMaM, KOTOpbIE HAXOJSTCS B COCTOSIHUH JaJIEKOM OT PaBHOBECHOT'O.

B nocnennue pecsatuieTHs akTHBHO Pa3BHBAIOTCS METOJBI MOJICIUPOBA-
HUS camoopranmuzanuu Ha DBM: Helipo-, icuxo-, O6Mo-, COMOKHOSpHETHKA.
Conmornornueckasl BETBb PaCUIMPSETCS] OYEHb WHTEHCHBHO, OCMBICIHMBAs
MIPUMEHUTENBHO K MpobjeMaM coluymMa KHOepHETHYeCKHEe MOJETH M KOH-
LENIUHA CJIOKHOCTH, YHHKAJIbHBIE PEe3yJbTaThl KOTHUTUBHOH TCHXOJIOTHH,
JIUHTBUCTUKH, CEMUOTHKH U MCKYCCTBeHHOT0 MHTEIIIeKTa [77 — 80]. Ocoboe
MECTO 3aHMMaeT JBONIOLMOHHAS KuOepHeTHKa [81], u3ydaromas nHpopma-
LIMOHHBIE ACHEKThl OMOJOTMYECKON IBOJIOLUH, CTAHOBJICHHE KMOEpHETHYe-
CKUX CBOWCTB )KUBBIX OpPIaHU3MOB, (DEHOMEH BO3HHKHOBEHHSI CO3HATEIIHHBIX
TIPOSIBJICHUH KHU3HU.

Dhfivxl_jgh_ fh~_ebjh\ZghzgtkaZ php

ITepexon ot knaccuueckoin nmapagurmbel UM k cuHepreTuueckon 3akiro-
YaeTcs B N3MEHEHHH TOYKH 3PEHHMS Ha TIPUHIMITBI Pa3paOb0TKA U MEXaHU3MBI
(YHKIIMOHUPOBAHUSI WHTEIUIEKTYaJIbHBIX CHCTEM. Ecim B KilacCHYECKOM
MOAXO/E K CO3[JAaHUIO MHTEIUIEKTYaIbHBIX CUCTEM Pa3pabOTUMK JO0JKEH ObLT
ONpeNeNaTh I KaxXJ0H KOHKPETHOM 3aJaud CBOM METOJ pEILIeHHs, TO B
paMKax CHHEpPreTH4ecKod MmapajurMbl OT HEero TpeOyeTcs IOCTpPOEHUE CHC-
TEMBI, CIIOCOOHOM CaMOCTOSITENBHO KOHCTPYHPOBATh METOJ PEIICHHUs 3aja-
Y.

TexHonmorun cunepreruueckoro MU: 1) sBOMIONMOHHBIE BBIYHCICHHUS, B
YaCTHOCTH, T€HETUUECKHE aJTOPUTMBL; 2) HEHMpPOHHBIE CETH; 3) KIETOYHBIE
aBTOMarthl; 4) rUOpUAHBIE HHTEJUIEKTYaJIbHBIE CUCTEMBI; 5) MHOTOAreHTHBIE
CUCTEMBI.

DBOJIOIMOHHBIE BBIYHUCIEHHS OEpyT 3a OCHOBY ABOIIIOIMOHHBIE MEXa-
HU3MBI NPUPOAB! [82] U BKIIOUAET: T€HETUUYECKUE aJITOPUTMBI, SBOJIOLHOH-
HOE MOJIETUPOBAHME U IBOJIIOLMOHHOE IIPOrPAMMUPOBAHUE, KOTOPBIE CHIIBHO
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pa3UyaIuCch HA HAYAJBHBIX 3TAamax PasBHTHS, HO CETOJHS TPYIHO OTHECTH
KOHKPETHBIN aJITOPUTM K TOMY MJIM HHOMY HampasiieHuo [83].
HccnenoBaHus MO TEHETHUECKUM aJITOPUTMaM OepyT Hadajo B paborax
J. Xonnanma wu ero komer [78, 84, 85]. Cxema paboThI MpOCTEHIIEro TeHe-
THYECKOTO aJrOPUTMA, JISKAIIETO B OCHOBE JIFOOOI CHCTEMBI, MOCTPOCHHOI
0 TEXHOJIOTUH IBOJIFOIIMOHHBIX BBIYUCICHHH, peCcTaBlieHa Ha puc. 1.3.
Ha  mepBoM  miare  reHepupyercss — HayajbHas  TIOMYJISILIHS
3 {§ L,.., ¥ ocobeit (xpoMOCOM, UHAUBUIYYMOB) &, T.€. HEKOTO-

pblii Habop pemeHuit 3anaun, rae  1g — pasmep nomynsuuu. Kak npasuo,

9TO A€IaCTCA CJ'Iy‘lafIHBIM 06pa30M. Kaxnas XpoMmocomMma S COCTOMUT H3 I'C-

HOB (3JIEMEHTEI, YAaCTH 3aKOJMPOBAHHOIO PELIEHHs), KOTOPEIE MOTYT HMETh
YUCIIOBEIE (IBOMYHEIE, AECATHIHEIE U T.I1.) WK (yHKIMOHAIbHbIE 3HAUCHHUSL.
3areM MOJENMpPYeTCs PasMHOKEHHE OCOOEH TOMyJNSAMH, & 4YacTh 0colei
HOJBEPraeTcad MYTallMd — CIy4aliHOMY M3MEHEHHIO OJHOTO (I HECKOIb-
KHX) T€HOB. DTH JeHCTBUA BHIIONHAIOTCA 1O TE€X HOp, IOKa HE OYAeT YAO0B-
JIETBOPEH HEKOTOPBII KPUTEPHIl OCTAHOBA.

TakuMm 00pasoM, B CHCTEMaX, IOCTPOEHHBIX B PaMKaX SBOJIOMHOHHBIX
BBIYKCJIEHUH, MOAEIUPYETCS UX JBONIOMMOHHOE PA3BUTHE, KOHTHHYAIbHAS
CaMOOpraHM3allua [PH Ka’kIOM SBOJIONHMOHHOM HM3MEHEHHH CHCTEMBI (Ha
KaXIOM TI0KoneHuu). IIpu 3ToM mpolece camoop-
FaHU3alUH MOKET MOAU(DHIUPOBATECS, YTO HPOSB- -

JIIETCA B SBOJIFOIIMOHHBIX CTPATCIUsX B CaMoalall-

Co3nanue

TalMu napaMeTpoB. PesynpTaTs! aHanm3a [86] noka- A

3aJIM, YTO B DBOJIOIMOHHBIX BBIUYMCICHUSX MOJICIHU-

pyroTcs Bce obmue cBoicTBa (pasn. 1.2), xapakrep- l

HbIC IS CAMOOPTAHU3YFOLIMXCS CHCTEM. orcop
Jlpyro#l moaxoJ K caMOOpPraHH3aIlMd COCTABHII porereh

6a3uc TexHoymoruu cuHepretTundeckoro MM — nckyc- ¥

CTBEHHBIX HEHPOHHBIX CeTed, OCHOBBI KOTOPOW 3a-
noxunu Y.C. Mak-Kamnok u B. Ilutre [87]. B Ha-
cTOsIIIee BpPEMsl MCKYCCTBEHHBIE HEHpPOHHBIE CETH !
UCTIONB3YIOT B 3a/ladyax NPOrHO3MPOBAHUS, pacIio-
3HaBaHMS 00pa30B, B 3ajaydax YIPaBJIEHUS U JpY-
rux. [Ipu 3ToM MOJEIMPYIOTCS MPOLECCH B peailb-
HBIX HEHPOHHBIX CETSIX: YCTAHOBJIEHHE W MOIU(U-
Kalus CBSI3€H MEXAY OJJIEMEHTapHBIMH YacTsIMHU
HEHPOHHOW CeTH — HEHpOHAMU — B Tporecce 00y- Bunomieno
YEHUsL.
HckyccTBeHHBI HEWPOH UMHUTHPYET B HEPBOM Prc. 1.3 - Cxema
IOpUONIIKEHUH CBOUCTBA OMOJIIOTMYECKOTO HEHPOHA  paGoTsl KiIaccHYECKOro
[1, 88, 89]. Ha Bxonq momenu (puc. 1.4) mMoCTymaeT  ICHETHYECKOro alroput™a
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Hexycemeennviii Helipon MHO>XECTBO BXOI[HBIX CUT'HAJIOB
jN F S S..., S Kaxnpii curnan
. :

T wr ~ YMHOXKAETCS HAa COOTBETCT-

/‘ Z 1 Byromuii Bec 4, 2%,..., Zp ¥

MOCTYNAeT Ha CYMMHPYIOLIUMA

P
, 0mok X. MHOXECTBO BECOB
1 o0o3Havaercs BEKTOPOM
Puc. 1.4 — MickyccTBeHHBIH HEHPOH : :[Z’ b,..., ZP]Tr' Cymmu-

pyromIHii OJIOK MMEET JOOTHU-
TeNbHBIA (PUKTUBHBIA Bec E Ha3pIBaeMbIll CMeEIleHHEM HEHpOHA WM MOPO-
T'OM, Ha KOTOPBIN MOJACTCS MOCTOSTHHBIN CUTHAM «-1». DTOT OJOK CKJIabIBa-
eT B3BEIICHHbIE BXOMIbI, onpenenss Beixon Q= 3' ™ — Erme « % — onepars

[=]

CKaJIIPHOT'0 IIPOU3BEJCHUS BEKTOPOB, T.€. I S Z . Curnan ocle
1 =15
L1

JIMHEHHOW YacTH MOJENH, KaK IpaBWiIO, NpeoOpa3yercsl aKTHBALMOHHOW
byHKIMeH ) U GopMHpYeT BHIXOMHOW HelipoHHsIl curHan D Kak nokasama
MIPaKTHKA, OTAENBHBIN HEHPOH CIOCOOEH pelaTh JHIIb IPOCTEHIINe 3a1auH,
sI JUIS TOCTHIKEHUWSI 3HAUYMMBIX pE3yNbTaToB, TpeOyeTcss oOBbEeqUHATH MX B
CJIOH, a CJIOU — B CETH.

Baxkneiimass ocoO€HHOCTh €CTECTBEHHBIX, MCKYCCTBEHHBIX HEHPOHOB
ux ceTeil — crnocoOHOCTh K camoMmonupukanuu u odydenuro. B pesynbrare
0o0yueHus! B HEWpOCeTH BO3HUKAET OIpe/ieNIeHHas CTPYKTypa cBsi3el, Omaro-
Japsl 4eMy HeHpOCeTh B LIEJIOM MOXKET PacllO3HAaBaTh CIOXKHBIE 00pas3bl, arl-
MIPOKCUMHPOBATh (DYHKIMH U T.JA., YTO HE CIIOCOOHBI NPOSBIATH HEHPOHBI
9TOW CeTH MOPO3Hb. TaK MOJENUPYETCs CHHEPreTHUeCKHid 3QQeKT, 0 KOTo-
poM nucan I'. XakeH. PesynbraTsl aHanu3a [86] moka3anu, 4To B HEHPOHHBIX
ceTsiX MOJENHMPYIOTCS Bce oduiue cBocTBa (pasa. 1.2), xapakTrepHble Uis
CaMOOPTaHU3YIOLIUXCS CUCTEM.

Eme oxna texHomorust cuneprerndeckoro MY — kieTouHsle aBTOMATHI,
uzesi KoTopeix Obiia copmynmpoBana nezaBucumo K. Ilyce m JIxk. ¢don
Heiimanom B koHue 40-x rogos [90, 91]. ABTOpBI paccMaTpuBail UX Kak
YHUBEPCAIBHYIO BEIYUCIUTEIBHYIO Cpely MOCTPOSHHS ajrTOPUTMOB, SKBHBA-
JIEHTHYIO IO CBOMM BO3MOXHOCTAM MamuHe Toropunra [92]. Knerounsie
aBTOMAThl — IWMCKPETHBIE TUHAMHYECKHE CHUCTEMBI, ITOBEIEHHE KOTOPBIX
TIOJTHOCTBIO OMpEJENsieTCss B TEPMUHAX JIOKAIBHBIX 3aBUcuMocTeil. Tak ke
(UKCUpyeTCst Ki1acc peajbHBIX HETPEPHIBHBIX JUHAMHYECKUX CHCTEM, OIpe-
JIETICHHBIX YPaBHEHUSIMH B YaCTHBIX MPOU3BOIHBIX U B 3TOM CMBICIIE KIIETOY-
HBIE aBTOMATHI — aHAJIOT (PU3UUECKOTO TIOHSATHS KITOJIEY.

B TexHOJOrMM KIETOYHBIX aBTOMATOB IIPOCTPAHCTBO IIPEICTABIISIETCS
PaBHOMEPHOHN CETKOH, KaxkJasi KJIeTKa KOTOpOH COMEPKUT HECKOJIIbKO OMTOB
JIAaHHBIX; 3aKOHBl MHpPa BBIPAXAIOTCS HA0OpOM TNpaBHJ, OAWHAKOBBIM JUIS
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BCEX KJIETOK. BBHIIENSIOT ciienyroniye 0COOEHHOCTH KIIACCHYECKOW MOJIENn
KJIETOYHBIX aBTOMATOB: 1) JIOKaJbHOCTH NMPABWJI: HOBOE COCTOSIHUE KIIETKH
orpesiesIsieTcss COOCTBEHHBIM COCTOSTHUEM M COCTOSIHHEM ee coceneit; 2) oa-
HOPOJIHOCTH CUCTEMBI: HU OJ[HA KJIETKA PEIIETKH HE MOXET OBITh OTJIIMYHA OT
JIPYrod 1O KaKUM-THO00 OCOOEHHOCTSIM IPaBWIT; 3) KOHEYHOCTh MHOXKECTBA
COCTOSIHMH KJIETKH; 4) MUCKPETHOCTH BPEMEHH: 3HAYEHUsI BCEX KJIETOK Me-
HSIOTCSl €JMHOBPEMEHHO TOCIe Kax oM mrtepauuu. Ipu permeHnn HeKoTo-
PBIX MPAKTHYECKUX 337a4 MOCIIeTHIE TPH CBOHCTBA MOTYT HTHOPHUPOBATHCS.

AmnmaparoM KJIETOYHBIX aBTOMAaTOB CO3JAIOTCSI CIOXKHBIE OOBEKTHI W3
MIPOCTHIX WJIM JlakKe MPUMHUTHBHBIX MaTepualioB. B ocHOBe X MccieqoBaHuH
JISKUT THIIOTE3a, BEKaMH HCIOJIb3yeMasi (PU3MKaMH: «MHp B OCHOBE CBOEH
MIPOCT — TOJIKO €r0 OY€Hb MHOTO» [92].

[MapamnennsM u I0KaIbHOCTD, MPUCYIIUE KJIETOYHBIM aBTOMAaTaM — CIIe-
CTBHE TOT'0, YTO OHU — CTHJIU30BaHHBIC Mojenu (usuku [92], Gmaromaps
YeMy JaroT MOJIE3HBIE MOJENHU JJIsl UCCIIeI0OBAHUH B €CTECTBEHHBIX, BBIYHC-
JIUTENBHBIX HayKaX, KOMOWHATOPHOW MaTeMaTHUKE W CIIOCOOHBI MOJEIUPO-
BaTh 3(PEKTH CaMOOPraHU3alNK, BO3HUKAIONINE B PA3TUYHBIX (PU3HIECKUX
WIN XUMHYecKuXx cucremax. [Ipumep — crpykrypa, hopmupyemast KieTou-
HBIM aBTOMaToM [92], MopenupyromuM peakuuo beixoycosa — Xaboruncko-
ro (puc. 1.5).

Pe3ysnbraTel aHanm3a u3 [86] moka3aiu, 4TO KJIETOYHBIE aBTOMATHI 00Ja-
JIAIOT HEKOTOPHIMH OOIIMMH CBOMCTBAMHM CaMOOPTaHU3YIOUIMXCS CHCTEM.
Jlpyrue ux cBOMCTBa: MHOXKECTBO PaBHOBECHBIX COCTOSIHUH M KPUTHYECKOE
COCTOSIHME — TPUCYTCTBYIOT BECbMa YCJIOBHO. JTO OOBSCHSETCS TEM, UTO
KJIETOYHBI aBTOMAaT — JIMIIb MOJIENb ISl MCCIIEIOBaHHS CaMOOPTaHU3YIO-
IIHUXCSl CHCTEM, B KOTOPOH MOXHO YETKO 33/]aTh HauaJIbHBIE YCIOBHUS MPaBH-
ya (YHKIMOHUPOBAHUS, YTO HEJB3Sl C/AENaTh B peaJbHBIX CaMOOPTaHHU3YIo-
LIUXCSl CHCTEMaX.

Eme omna TexHoiOrus cuHeprerudie-
ckoro MM — wHTeNmneKkTyanbHble THOpUI-
HBIE CHUCTEMBl. TEepMHUH «HHTEIIEKTYyallb-
Hble TUOPHIHBIE CHCTEMBD» TOSBHICS B
1992 r. [12]. ABTOpHI BKIabIBATIHN B HETO
CMBICTT THOPW/IOB TaKMX WHTEIJIEKTYyallb-
HBIX METOJIOB, KaK SKCIEPTHBIE CHCTEMBI,
HEWpOHHBIE CETH M T'eHETHYECKHE ajro-
putmsl. [Toxg TulC (puc 1.6) monnmaercs
cucTeMa, B KOTOPOH /ISl peleHHsT 3a/1auu
UCTIONB3YIOTCS  OoJiee OXHOro Merona
UMHTAIMM WHTEIJIEKTYalbHON JIesITelNb-

Puc. 1.5 — Knerounslii aBToMar,
MOJICTUPYIOLIHI PEaKIHI0
Hoctu venmoBeka [1, 4, 5, 10, 11, 13, 93, Benoycosa — XaGoTurckoro

94], xaxbIil AIEMEHT KOTOPOM peanusyer (dpparMeHT HaH ¢ yBenHICHHEM)
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onpejeneHnyo  texHonoruto WU,
CHOCOOEH  BBIMOJHATH MHOXECTBO
¢yHKIMH 1 00padaThIBaTh HEKOTO-
pBIf KJ1acc mepeMeHHbIX. s pelie-
HUSI CIIOXKHBIX, HEOJHOPOJHBIX 3aj]a4
oxuor TexHonornu MM HemocraTou-
HO, ¥ TpeOyercsi pasHooOpasue diie-
MEHTOB, pEAIN3YIOIUX pPAa3IUYHbIE
texHonorun WM. Takyro 3amauy
HeJb3sl pa3OUTh Ha MHOXKECTBO H30-
Puc. 1.6 — K mOHSTHIO THOPHIHBIX JMPOBAHHBIX IIPOCTBIX  IIOA3a4ad,
MHTEIICKTYaIbHBIX CHCTEM HY)KHO YYUTHIBATh B3aUMOCBSI3H Me-
XAy HuMmu, mopenupysa ux B ['mlC.
Crnoxnoe nosegenne ['ulC o0ycnoBieHO B3anMOAEHCTBUEM JIEMEHTOB, T.€.
MOJIENIUPYETCA IMEPAKEHTHOCTb.

Jns kaxnoit 3agaun [uldC cunTe3upyer MeTol ee pelieHus Ha OCHOBE
aHaJlM3a CBOMCTB 3aJaud M JOCTYIHBIX METOAOB-NPOTOTUIOB. B pesynbrare
I'nlC BbIOMpaeT ofMH M3 MHOXECTBA BApUAHTOB CBOEH CTPYKTYpPHI, KOTOpHIE
MOXXHO paccMaTpuBaTh kKak paBHOBecHble cocTosiHus [uMC. Pesynbrathbl
aHamm3a [86] mokaszany, yro B ['mlIC MonenupyroTcst Bce oOlime cBOicTBa
(pa3z. 1.2), xapakTepHbIe sl CaMOOPTaHU3YIOIINXCSl CHCTEM.

INocnenusis U3 paccMaTpUBaeMBIX TeXHOJIOruil cuHepreruueckoro MM —
MHOTOAareHTHBIE CHUCTEMBI, HaydHble pabOThl B 00JACTH KOTOPBIX BEAyTCS
yxke Oonee Tpex mecatwieTuid [9, 95 — 97]. Oxana u3 KiaccupuKamii MeTo-
JIOB MHOT'0AreHTHBIX cucTeM [9] npuBeneHa Ha puc. 1.7.

B MAC, noctpoeHHbIX Ha uzaesx pacnpenenenHoro MU, mmutupyercs
B3aMMOIeiiCTBHE HEOOIBIIONO YHCIa MHTEIJIEKTyalbHBIX areHToB. OCHOBHAs
npobsieMa — UMUTAIMsl PadOThl MHTEIUIEKTYAIbHBIX TPYI M OpraHu3alui
JUISL PELIeHUs 3a/lad METOaMHU PACCYXAECHUN Ha JIOTMKO-JIMHIBHCTHUECKUX
Mpe/ICTaBIeHUsIX, YTO coryacyercs ¢ moaenupoBanuem CIIITP.

B MAC, noctpoeHHbIX Ha ujaeax aeueHTpanuzoBanHoro MU, moaenupy-
eTCsl He paclpeielieHHOe peleHne o0Iei 3a1aun, a AesTeIbHOCTh aBTOHOM-
HOI'O areHTa B JMHAMHYECKOM MHUpPE U KOOpAMHAIMS 3TOM JeSATETbHOCTH.
IIpu 3TOM OnMCHIBarOTCA JOKAJIBHBIE 3a7jaUd ar€HTOB, PELIaeMble Ha JIOKaJb-
HBIX KOHIENTYAIBEHBIX MOJAENSX ITPU JIOKAJIBHBIX KPUTEPHSIX.

B MAC, noctpoeHHbIX

Nmnraunonsie
— cTaTHcTHYECKHE
Mot

Sxerepribie
cucTest
Tubpunse

HMHTCIICKTYaIbHBIC

CHUCTEMBI
Hekycersentbie
Helipobie et

OGo3Ha4eHHs: + — IPEUMYLIECTBA METO/A,;
— — HEJIOCTATKH METOJIa

Tenernueckue
AITOPHTMBI

MuoroarenTHbie Ha WHIOCAX HCKyCCTBeHHOﬁ
CHCTEMBI

‘/l\\ KU3HU, MOICIUPYETCA HWH-
- — TCIJICKTYaJIbHOE TOBCJICHUE

Pacripenenennsiii | | [lenenTpan3oBaHHbIIT HckyccrBennas
HCKYCCTBEHHbIN HCKYCCTBEHHBII JKH3Hb B KOHTCKCTC BBDKHBAHUA,
WHTEJUIEKT WHTEJUIEKT anamnrtaguu " CaMOOpFaHI/I-
Puc. 1.7 — Kiraccuukanys MHOr0areHTHBIX CHCTEM 3alMM B JTUHAMHYHOM, Bpa-
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xneonoi cpene [9]. IoBenenne MAC mpu 3TOM paccMaTpHUBAeTCS Kak pe-
3YJIETAT JIOKAJTBHBIX B3aUMOJICUCTBHIA OOJIBIIOTO YUCIIA POCTHIX U HE 00s13a-
TEJBHO UHTEJUICKTYa bHBIX areHTOB. 3/IECh UCCICMYIOTCS MOHITHS «KOJIICK-
TUBHBIA UHTEIICKT» U «UHTEIUICKT POSD».

KitroueBast ujiess MHOrOareHTHOT'O TIOAX0/1a, OOBEMUHSIONIAs BCE HATIPAB-
JICHUsI — COIMAJILHBIN XapakTep WHTEUIeKTa. [Ipeamonaraercs, 4To OTACTb-
HBIA areHT UMEET JIUIIb YaCTUIHOE TPEJICTABICHUE O 33a]1aue, MOXKET PEIIUTh
HEKOTOpYIO ee To/3aaauy, a JJIsl PElIeHNs CIIOKHON 3a/1aui Hy)KHa OpraHH-
3anust (CaMOOpraHM3alyis) areHTOB.

CornacHo pesynbTataM aHanmsa [86], B MAC MomenupyroTcs Bce oomue
cBoiicTBa (pa3z. 1.2), XapaKTepHbIE I CAMOOPTAHU3YIOIIUXCS CUCTEM.

Ouenku [86] MoOAeIMpPOBAaHUS CBONCTB CaMOOPTaHU3YIOUIMXCS CUCTEM
Pa3HBIMU TEXHOJIOTUAME cuHeprerudeckoro MU npencrasiens! B Taou. 1.1.

Tabmuma 1.1 — OueHka MOJENUPOBAHUSI CBOMCTB CaMOOPTaHU3YIOMINXCS
CHCTEM TEXHOJIOTHSIMU cuHeprernueckoro MM

CBoiicTBO Texnonoruu cuneprerndeckoro MM
I'eneru- | Uckyccr- | Kie- (['ubGpunnsie| Muoro-
YECKHE | BEHHBIE |TOUHbIC| UHTEIUIEK- | aT€HTHBIE
aIrOpHUT- | HEUPOH- | aBTO- | TyaJbHbIE | CHCTEMBI
Mbl HBIE CETU | MaTbl | CHCTEMBI
DHJIOTeHHBIN TI100aIbHBIN MOPSJIOK + + + + +
OMepKEHTHOCTH + + + + +
IIpocTele J10KaNIbHBIE PaBHIIA + + + + +
HecrabuiapHOCTh + + + + +
MHOXECTBO PaBHOBECHBIX COCTOSIHUIH + + - + +
Kpurtnaeckoe cocrosiHue + + - + +
O0603HaUeHUS: «+)» — CBOHCTBO MOJIGIIHPYETCS; «—» — CBOMCTBO HE MOJSINPYETCS

Amnanmu3 Tabn. 1.1 mokasbpiBaer, YTO U3 PaCCMOTPEHHBIX TEXHOJIOIMH CH-
Heprerudeckoro MU Tonbko KieToYHbIe aBTOMAThl HE CIOCOOHBI MOJIEITUPO-
BaTh HEKOTOpPbIE CBOWCTBA CaMOOPTaHM3YIOIIMXCS cUcTeM. [[i1s Monemupo-
Banus CIIIIP u mporeccoB camMoopraHu3alid B HUX HauOoliee IOIXOAsT
I'mIC u MAC (0oco0u reHeTH4ecKoro ajJropuT™Ma 1 HeMpOHBI — HE PEJIeBaHT-
HBI MozienupoBanuto 3Hanui skcnepra CIIIP). Kaxpiit moxxon umeer ceon
npeuMyniecTBa U HepocTaTku. Tak areHTbl MAC aBTOHOMHEE, YeM 3JIEMEH-
11 ['ulC, 9TO MpUBOIUT K OOJiee WHTCHCHUBHOW caMoopraHusanuu. [Ipu
stoM B MAC He perniameHTHpyroTCsl TexHonoruu UM, ¢ moMoIpio KOTopbIx
peanusyrotcs areHTsl, T.e. MAC H3HAYaIbHO HE MPEANnoaraeT BO3MOKHOCTh
KOMOMHUPOBaHUS pa3IUuHbIX MeTooB M.

Taxum obpazom, MmogenupoBanuto CIITTP u nporieccoB camoopraHu3ayum
B He# peneBanTHbl Kak [MMC, Tak u TulC, peanuzyroniye MeTOm0IOTHIO
MAC c nenbro uHTeHCHpUKAIMU dPQeKTa caMmoopranuzalmy. B cieayromnem
paszene paccMoTpuM Bompochkl npoekTupoBanust [MMC ¢ camoopranuzaiu-
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eii, BO BTOpO#! I1aBe — MOJIe M KOJMJIEKTUBHOr O npuHsTud pemenuii B CIIIIP,
a B maBax 3, 4, 5 — ['mlC u T'mMMAC, moaenupymomnue KoOpAUHAIHIO,
COIJIACOBAHHOCTH U CIOP, B3aUMOCBSI3b KOTOPBIX C CAMOOpPTraHU3alUen Mmoka-
3aHa B pasl. 2.4.

=b[jb”rgu_ bgl _ee_dimZevgu Zfithk] Dz gbk c

Kak 6puto oTMeueHo B paza. 1.1, camoopranuszanysi IposiBIsieTCs depes
KOJIJIEKTUBHBIE NPOILECCHl: KOOPAMHAIMIO, COIVIACOBAaHHOCTh M cmop. Pac-
CMOTPHM OCOOEHHOCTH MX MOJEIUPOBaHUs ¢ ucrnonszoBanueM ['mlC.

[epBble nccneqoBaHMs MTOHATHUS «KOOPIUHAIMS» IIPEACTaBIICHBl B pabo-
tax x. @apkama u JI. B. Kanraposuua [98], k. Janrmura u I1. Bynda
[99], a Taxke P. bennmana [100], M. Mecaposuua u W. Takaxapst [101], P.
Axodda, . Omepu [102], P.A. Ammesa, M.U. Jlubepzona [103], ®.U. Ile-
perymoBa, @®.JI. Tapacenko [104]. Pa3paboTke W HCCIEIOBAHUIO METOJOB
KOOpJIMHAIIMY B JIBYXYPOBHEBOH cucTeMe Mozenei nocssmensl padorsr I'.C.
ITocnenora, B.U. Upuxosa, B.C. Muxanesuua, B.JI. BonkoBuua, A.A. Ma-
kapoBa, B.H. bypkosa, H.H. Mouceesa, 10.b. I'epmetiepa u B.A. T'openuxka.
B Hacrosiiee BpeMst UMUTaLUs KOOPJVHALMY aKTyaJbHa, U aKTUBHO HCCIE-
nyercst [105 — 107]. TlepBble MONBITKH KOOPAUHUPOBATH pabOTy HECKOIBKUX
SKCTIEPTHBIX CUCTEM OBUTH MpeANpUHSTH npu co3faanun cucteM HEARSAY
2 u HEARSAY 3, 4ro crano HarjisiiHON JeMOHCTpalued CI0KHOCTH yKa-
3aHHOM 3amaun. «Ecim OBl MBI 3HaNM, KaK OCYIIECTBUTH C IIOMOIIBIO MPO-
rpaMMBbI KOOPJMHAIMIO SKCTIIEPTHBIX 3HAHUH, TO MOTJIM OBl IONBITATHCS 3a-
IIPOrpaMMHPOBATh TaKyl 3KCIEPTHYIO CHCTEMY, B KOTOPOH BOIUIOIIEHBI
3HaHUsI MHOTHX 3KcniepToB» [108, c. 63].

CIITIP — opranu3anusi, B KOTOPOH Y4aCTHUKH U BBIIOJIHSIEMbIE UMH 3a-
JlaYd HaxXOAATCS B IOCTOSHHOM B3aMMO3aBUCHUMOCTH U B3aMMOCBSI3HU. Jlis
obecrieueHns] CHHXPOHHU3AINH JISITEIIbHOCTH U B3aUMOJICHCTBHS YYaCTHHUKOB
CIIIIP ucnonb3yercs KOOPAMHALNA — MPOLECC paCIpeeleHus JesTENbHO-
CTH BO BpPEMEHHU M obecriedeHus B3aumosericteus ydactauko CIIIIP B un-
Tepecax BBINOIHEHUS CTOSIIMX ITepel Hel 3axad. KoopauHarms oGecrieuu-
BaeT 1eN0oCTHOCTh U ycTonunBocTh CIIIIP, ueM BbllIe cTeneHb pa3HOPOIHO-
ctu cnernuanbHocTeld ydyactHukoB CIIIIP u TecHee nx B3aMMO3aBUCHUMOCTbD,
TeM Oonbie HeoOxoaquMocTh B kKoopauHauuu. Ecim CIITIP cocrouT u3 AByx
9KCIIEPTOB OIHOW CIIEIMAIIEHOCTH, TO KOOPJUHAIMS MPAKTUYECKH He TpeOy-
ercsi, a He0OXOAMMOCTh KOOPANHHUPYIOIIETo 3JIeMeHTa (JINIa, MPUHAMAIOIIe-
IO pelleHus], AUCIIeTYepa) aKTyalbHa MPH PEICHUH CIOKHBIX, HEOAHOPOA-
HBIX 3amad. Takum o00pa3oM, HYETKO NPOCIEKHUBACTCS HPUUYUHHO-
CIEJICTBEHHAs CBSI3b: YEM CJIOJKHEE 3a/lada, YeEM OHA PEJIEBAHTHEE PEATbHOMY
MHpY, TEM OCTpee HEOOXOAMMOCTh BBEJICHHSI MEXaHU3Ma B3aUMOCBSI3H MEX-
Jly OTAETbHBIMU N0/13a/1a4aMH, B YACTHOCTH, KOOpAUHALINY.
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Pe3ysbraThl nccaenoBanus 3Toro mnporecca B padorax [109 — 115] npu-
BEJM aBTOPOB K CO3/IaHHMIO0 0COOOr0 BH/A aBTOMATH3UPOBAHHBIX CHCTEM —
OI'nlC ¢ xoopauMHaIMed JUIsi MOJEIUPOBAHUS PEIIEHUs CIOXKHBIX 3a7ad
KOJUIEKTHBOM JKCIepToB. OCOOEHHOCTh TaKMX CHUCTEM — BBIICIEHHE dJIe-
MmeHTa (opcucremsr) ®I'ulC, monenupyromero aericreust JIITP no koopau-
HUPOBAHUIO PELICHMS MOA3aJad dKcrepTamu. Pe3ympTaTsl MoAenupoBaHUs
KOOpAMHAIMM  TNpH  pEUIeHHH  CIOXKHOM  3aJaud  OIepaTHBHO-
IIPOU3BOJICTBEHHOr O IJIAHUPOBAHUS, TIO3BOIMIIM CJIENIaTh BBIBOJ] O PEJIEBAHT-
Hocty PI'mlC ¢ koopaunanumeit moaenupyemeiM CIIIIP. [leransHoe omuca-
nue aanHoro Buga GI'ulC npencrasieno B pasa. 3.

HccnenoBanus ncuxonoruu Mansix rpynm [116 — 119] cBuaerenscTByroT
0 TOM, YTO Ba)KHOE 3HAUEHHE JUIs BO3HHKHOBEHHS d(pQeKTa caMoopraHusa-
nuu B CIITIP uMeer creneHp COrIacOBaHHOCTH 1€ 1 MHEHUH €€ y4acTHU-
KOB OTHOCHUTENIBHO MOCTaBJIeHHON 3aaaun. Paznornacus B CIITIP — nBumxky-
mas cujla M3MEHEeHUH, odecrieunBaromnias nopolenne 3hhexTuBHOCTH pado-
ThI, KaK OTJENbHBIX dKciepToB, Tak u CIIIIP B nenom. Britoyenue B coctaB
CIIITP ygacTHUKOB pa3HbIX CIIEHUAIBHOCTEN C Pa3IMYHBIM OIBITOM paloTHl,
T.€. YBeJIMUEHNE Pa3sHOOOpa3usi IPUBOANT K MHTEHCUBHOMY ITpOLIECCY CaMo-
opraHuzaniy. BO3HHMKHOBEHHE CYIIECTBEHHBIX MPOTUBOPEUYMHA M KOH(MIMK-
TOB MEXIY YYaCTHHUKaMH BeJeT K o0pa3oBaHWIO HOBBIX CTpykTyp B CIIITP.
IloHsiTHE «CylIECTBEHHOE MPOTUBOPEUYHE», OMPEAENIAETCS CUCTEMOM LIEHHO-
creii yuactuukoB CIIIIP. Ecnu pasnornacus wineno CIIIIP mpuoGperator
JIECTPYKTHUBHBIN XapakTep, TO BBHIpaOOTKa COIVIACOBAHHOTO, KOJUIEKTHBHOIO
pemenust 3arpynnsiercsi, T.e. JI[IP orBercTBeHHO 3a MOAOOP YYaCTHHUKOB
CIIIP u opranm3anuio Ux paboTHl il obecnedeHus: TpeOyeMoro ypoBHs
COIJIACOBAHHOCTY MHEHHH U IieIeH SKCIEepTOB.

Pe3ysbraThl nccaenoBanus 3Toro mnpoiecca B padorax [120 — 128] npu-
BEJIM aBTOPOB K CO3J[aHUIO OCOOOT0 BHJa THOPUAHBIX HHTEIUIEKTYaJIbHBIX
cucreM — TuMMMAC, codeTaronux BO3MOKHOCTH OTOOPaKEHUSI HEOTHOPOJI-
HOCTH CJIOXHBIX 3aJa4 U MOTEHIHaJ MOJEIUPOBAHUSA KOJIJIEKTHBHBIX IPO-
neccoB. OcodenHocth Takux [ MMMAC — BeIJeTICHHE areHTa, TPUHIMAFOIIE-
ro pemenusi, monenupytomero neiicteus JIIIP mo monmbopy cTpykTypsI
CIITIP peneBaHTHOHN CUTyallMd KOJUIEKTUBHOIO PEIIEHUs CIOXKHOW 3a7auul.
Pe3ysnpraThl MOJENMpOBaHMs JAHHOTO MPOIECcCa, MO3BOIMIN CHOPMYITUPO-
BaTh MeTOnuKy moxdopa ctpyktypsl CIIIIP coOTBETCTBEHHO OCOOCHHOCTSM
nocraBieHHOH 3a1aun. JleransHoe onucaHue 3toro Buaa I'mMC npencrasie-
HO B pazn. 4.

BHe 3aBucumocTH OT TOro Hackoabko xopoto JIITP xoopauaupyer u co-
IJIacyeT AEATENIbHOCTh JKCIEPTOB B IPOIECCe KOJUIEKTUBHOIO TNPUHSATHUS
pelIeHN MEeXIy HUMH HEW30€KHO BO3HHMKAIOT PA3HOIJIACHS, IPOSIBIISIO-
myecs B AMCKYCCHSX, MUCIyTax, Jnedarax u Apyrux Buaax cropa. Crop —
CTOJIKHOBEHHE MHEHWH WM MO3UIMHA, B XOA€ KOTOPOr0 CTOPOHBI MPHUBOAAT
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apryMEHTHI B MOJJIEP)KKY CBOMX YOEXKJICHUI U KPUTHKYIOT HECOBMECTUMBIE C
MOCTIETHUMHU MPECTaBIeHUs ApYyroi cTopoHsl. CHop Xapakrepuszyercs pas-
HOOOpa3ueM MpeNCTaBICHUH 00 OJHOM M TOM € OOBEKTe, IPOIecce WIN
SIBIICHUU.

Jus Toro uto0sl 3ddekTrBHO pemath ciokHble 3amaun, JIIIP nomkHO
3a[aTh PerjJaMeHT padOThl SKCIEPTOB M OTHOIICHHUS MEXIY BCEMH 3JIEMEH-
tamu CIITIP. B CIIIIP skcneptsl u JITIIP B3auMoaecTBYIOT APYTr C APYroM,
JITTP koopmuHHUpyeT padOTy SKCIEPTOB, IKCIEpTHI TpemocTaBistor JITIP
nH(OpMAaNNIO OTHOCHUTEIHHO pPEIIaeMOH 3aJauydl U OOMEHUBAIOTCS MEXIY
coboit nnpopmanmeit. MHorna Takoit 0OMeH MPOUCXOnuT B (hOpMeE CIIOpOB.
EcrectBenHo, B kOoHe4HOM wHrore, pemieHue npumer JIIIP, HO akcnepTsl
JIOJDKHBI TIOAATOTOBUTH STO PELIEHHE, BHICKa3aTh CBOM MHEHHS 110 00CyXae-
Momy Borpocy. JIITP oTBoxuTCs poib aKTUBHOTO HaONIOAATENS, CIEASIIErO
3a XOJIOM 00CYXJIEHHUSI, OH 33JaeT MOPSAJOK MM OYepEHOCTh BHICTYIUICHHUS
CTOPOH, KOHTPOJIUPYET CIOP B «paMKax» pelraeMoi 3a1auu.

B pesynbraTe uccnenoBanus criopa B pabote [6] it ero KOMIIBIOTEPHOTO
MonenupoBanus npeanoxena I'mlC co cmopom, comepikaiiast pa3jiddHbIE
MEXaHU3MBI U CTPAaTEruy pa3pelieHns cropoB Moaenen-anemenros I'uliC. B
nanHod ['mMC Taxke Kak M B ABYX NPEIIIECTBYIOUINX BBIIENSETCS OCOOBIN
ajeMeHT Mojenupyromuii noseaenue JIIIP no paspenienuio cropoB moje-
JIel, KOraa OHM He MOT'YT BBIpaOOTaTh KOMIIPOMHCCHOE PEHIEHHE CaMOCTOsI-
TenbHO. PesynbraThl MonenupoBaHus npouecca cnopa B T'ullC, nponemon-
CTPUPOBAJIN aKTYaJIbHOCTh MOJEIMPOBAHUS IpoOIEcca CIopa MpU PEUIeHUU
CIOXHBIX 3an1ad. JleranpHoe omucanue I'ulC co cmopom mpeacTaBieHO B
pasn. 5.
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KBKL?FU IH>>?J@DB I1JBGYLBY J?R?GBC
DHEE?DLB<GU? J:KKM@>?GBY < KEB@MGBBYIO

IIpunsatue pemenuii xomiektuBoM 3kcreptoB B CIIIIP ornuuaercs ot
MHAUBUAYAIBHBIX pemeHuit [5]. OHO JeMOKpaTU4Hee U yYUTHIBAET UHTEpE-
Chl 3aMHTEPECOBAHHBIX JHI. IIpH KOJUIEKTUBHOM NPHUHATUU PEIIEHUH Mo-
CTaBJIEHHAs 3aJjada MOXKET OBbITb BCECTOPOHHE INPOAHAIU3UPOBAHA IIPUIJIa-
IIEHHBIMU 9KCIEPTaMH B Pa3JIMYHBIX 00JIACTSAX 3HAHUM, YTO MO3BOJISIET KO-
JIEKTUBY pellaTh 3aJa4yl, ¢ KOTOPBIMU OJUH YENOBEK He crpasisercs. [lops-
JIOK B3aUMOJIEUCTBUS MEXIY IKCIEPTAMH HE 3aKpeIUieH, B3aUMOCBS3U yda-
CTHUKOB (POPMHUPYIOTCS TIPU KaXKIOM pEIIeHUH 3aauH, T.€. KaXIbIi pa3 3a-
HOBO BBIpa0aThIBa€TCsS METO PEIIEHHs, PEJIEBAHTHBIA YCIOBUSM KOHKpET-
HOH 3a1a4i. MOXKHO CKa3aTh, YTO NP KOJUIEKTHBHOM OOCYXJICHUH 33/1a41
BO3HHKaeT 3(dekT camoopraHu3anyy, yaydIIarolii KauecTBO NMpUHHUMae-
MbIx penienuii [129]. KomnekrusHas padora umeer u Henocratku [130, 131],
HalpuMep, «IPYICUHK» — (PEHOMEH HMHTErpalibHOTO JIMIEPCTBA, THUIEPTPO-
¢dbupoBaHHOE 10BEpUE K JIUIEPY U Ap.

Hkh[_gghklb dhee_djilogghiy j_r_gbc

B mocnennue necsATUieTUs MPUHATUE YIIPABICHUYCCKAX PEIICHUHN YCIIOK-
HSETCS, YTO IMPOUCXOUT, BO MHOT'OM, M3-33 PACIIUPEHUS MacIITabOB, KOJIH-
YecTBA DJIEMCHTOB M B3aUMOCBSI3€H TMOICHCTEM B OpPTraHH3AIIMOHHBIX CTPYK-
Typax. B.M. I'nylkoB, roBopsi 0 MOHITHU «CJIOXKHOM 3aaun», CBSA3BIBAT C
KaK/10i1 9KOHOMHUYECKOH cucTemoit § BennunHy P( 6) cyMMapHOil ci10XkKHO-
CTH ympaBieHus 3Toi cucremoit [132].

CrnoxHocTh ynpasieHus: B.M. I'mymkoB onpenensul KOJIMYECTBOM dJie-
MEHTAPHBIX OMEpaIyid JUIsl BRIPAOOTKH MPABWIIBHBIX PEIICHUN 1O yIpaBiie-
HHIO cHcTeMol § 3a GukcupoBanHeIil mpoMexyTok Bpemenn Wlo mepe pas-
BUTHS CUCTEMBI 6 YBETMUUBAETCS U CIOKHOCTh MHIMBUIYAJbHBIX DPelIeHHI
B OTHOIICHHUU C OOCTAHOBKOMW, YCIIOXHSIFOTCS TPOIIECCHI OOIICHHUS MEXKTY
moapMu. B pesynbrate cnoxxHocTs 3 6) ynmpapieHMsl 3aMKHYTOH cucTeMoit
6 pacret GpicTpee, yeM yucno moaeil 1( §) B Heil.

JlanHoe ytBepxkaeHne wutoctpupyet puc. 2.1. ITo ocu aberuce — uucio
JIIO/IEH, COCTABISIFONIMX 3aMKHYTYIO SKOHOMUYECKYIO CHCTEMY, IO OCH OpJIH-
HaT — CJIO’KHOCTb 3aJia4 yrpaBJeHus 3Tod cucteMoil. KpuBas A mokasbiBaer
POCT CyMMapHOH CJIOKHOCTH 33/1a4 YIPaBIICHNS! 3aMKHYTOH SKOHOMUYECKOU
CHUCTEMOU MO Mepe ee pas3BuTus. [ opu3oHTanbHas mpsMmas B ompenenser
MaKCUMAJbHOC KOIMYECTBO YMPABICHUCCKUX 3a7ad J, KOTOpbIE 4YENOBEK
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IA crocobeH PEIIMTh B EMHHILY BPEMEHH, a
npsimast b (3= | 1) — makcumanbsHOE KO-
JIMYECTBO YMNPABJIEHYECKUX 3a]ad, KOTO-
pOe CHOCOOHBI PEHINTh BCE WIEHBI 3aMK-
HYTOH SKOHOMMYECKOH CHCTeMBI § 6e3
CpeAcTB aBTOMaTH3auuH. Jlo Mpoxoxne-
Husg 1-ro umHpOpPMAanMOHHOrO Oapbepa
cucTeMa § ympaBisieTcsl OJHUM 4YeloBe-
KoM. Mexay 1-M u 2-M HHpOpMaIuoH-
HBIMH OapbepaMu O/INH YEJIOBEK HE MOXKET
CIPABUTBCSI C YNPABIEHUEM CHUCTEMOU U
npolecc YNpaBlieHHs cucTeMoil 6 mon-
seH BeIONHATHCS CIIIIP, T.e. KOJUIGKTUBOM 3KCIEPTOB B PA3IUYHBIX 00J1ac-
Tax 3HaHuUU nop ynpasienuem JITIP. Tlocnme nepexonma depes 2-it uHpopma-
LIMOHHBIH Oapbep 11000 HEaBTOMATH3MPOBAHHBIN MEXaHHW3M YIPaBIICHUS
HeapdexTrBeH. B aTom cinydae Heooxoaumo coznanne KCIIIP. Takum 06-
pazom, CIIIIP u KCIIIP — nuHCTpyMEHTHI yIpaBieHUs CUCTEMaMU U pelle-
HUS 33724 BBICOKOM CJIOKHOCTH.

IIpunstue pemenuii B CIIIIP, HampuMep, Ha BOGHHBIX COBETaX, KOJJIETU-
SIX MAHHCTEPCTB, COBEIIAHMSAX, «IUIaHepKax» B MH()OPMALMOHHBIX LEHTpPaX,
OTIMYaeTcs OT NPUHATUS MHAMBHUIYAIbHBIX pemeHuil [5]. ManuBuayansHOE
U KOJUIEKTUBHOE NMPHUHATUE PELUICHUH MMEIOT CBOM HEAOCTATKU, C KOTOPBIMU
HEeo0XoanMo cunuTathest. O4eBHUAHO, YTO B YCIOBUSIX [EHTHOTA HET BPEMEHU
BCECTOPOHHE PAaCCMaTPHUBATh PEIIAEMYIO 33Jauy, NPUHUMATh PEIICHUE HYX-
HO ObIcTpo. B aHHOM citydae MpeArnoYTHTENbHEE HHANBUAYAIbHOE MPUHS-
THe perreHuid. Eciu xke BpeMsi PUHSTHS pellieHnil He KPUTHYHO, a IIpobieMa
CIIOXHA, TpeOyeT JeTaTIbHOr0 U3YUeHHUS C Pa3IMYHbIX TOUYEK 3PEHUs], C 03U~
LU pa3NuYHBIX HaOJoaTeeld Ha Pa3JInuHBIX YPOBHSX abCTparupoBaHWM,
TO nenecoodpasHo ucnonb3oBath CIITIP. Kaxnprit yaactauk CIIIIP obnana-
€T IPUCYILEH eMy MOJIENbI0 BHELITHEr0 MUpPa, KOTopast opMUpyeTcst Ha Ipo-
TSXKEHUU Bcel ero sxu3Hu [133] 1 Ha KOTOpYIO BIUSIET TEMIIEPAaMEHT, BOCIH-
TaHWe, 00pa3oBaHue, OMNBIT PaOOThI, (PH3HOIOTHIECKHE OCOOEHHOCTH, a TaK-
e MHorue npyrue ¢axropsl. YuactHuk CIIIIP BocnpuHHMaer pemaemyro
3a/1aqy CO CBOEH TOUYKHU 3pEHUs], CBOEH MOJENH BHEUIHETO MUPA, HO B CIOXK-
HBIX 3aj[a4ax OH He CIOCOOEH OXBAaTUTh BCIO 3a/ady IEJTMKOM B CHIIy Orpa-
HUYEHHOCTH MHIUBHUAYaJIbHON MOJENIH, IOATOMY BUIUT JHIIb YaCTh LEO0TO,
OITpe/IeICHHBIH ee acneKT, (POpMUPYS B CBOEM CO3HAHUH XapaKTEPHYIO TOJb-
KO JUISl HETO MOJIENb YacTU CJIOXKHOH 3a7auH.

OueBugno, uro B CIIIP gomkHBI IPUCYTCTBOBATH SKCHEPTHI B Pa3iny-
HBIX 00MNacTax 3HaHUH, 4yToOBl Monenb u Meron, Gopmupyembie B CIIIIP B
LIEJIOM Ha OCHOBE MOJIENICH OTHEIbHBIX JKCIEPTOB, OBUIN pENICBaHTHBI pe-
1aeMoi clokHOM 3amade. Kpome Toro, 11 HOpMaJbHOTO B3aUMOJEHCTBUS
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yuactHukoB CIIIIP ux wHAMBHUAYyaJdbHBIE MOJEIH 3aJaud JIOJKHBI UMETh
mepeceKaromuecst 00JacTi. B mpoTHBHOM citydae, 3KcrepTaM OyJIeT CII0KHO
MOHSTH JAPYT JpYyra, Kak MyJapelaM U3 BOCTOYHON MPUTYU O CJEMIax U Clo-
HE.

Jpyroit BaxkHslii akrop ycremHoro ¢pyHkiponnposanust CITTIP — opra-
Hu3aus 3G (HEKTUBHOTO B3aMMOJICHCTBUS ee ydacTHUKOB. B [130] ormedaer-

cs, 9TO KaXAbli JKcIepT Impe- IIP

cienyer COOCTBEHHBIE — IIEJIH, Buemmsis

KOTOpPBIE MOT'YT COBIAAATh WU o- @
MIPOTUBOPEUUTH LENIAM APYTHX

ydacTHUKOB. KoHnenrtyanbHas / ¢ \
mozens CIIIP [1] npencrasie- o
Ha Ha puc. 2.2. CTpenku, cBs- 18(_) &‘ « )w
3BIBAIONINE SKCIEPTOB, MOKA3bI-
BaIOTu UX MHOTOTPaHHOC B3au- Puc. 2.2 — KoHuenryanbHas MOJi€Ib NPUHATHS
MOJICUCTBHE. pemennii B CIIITP

Hexotopeie 3kcnepTsl MOAYMHSIOTCS OJHOMY WIH HECKOJIBKUM JPYTHM
9KCIIEPTaM 10 CIYKOe, TO €CTh MEX/1y HUMH MOTYT CYIIECTBOBAaTh OTHOLIE-
HUS TOMYMHEHHOCTH, O0pa3yroIHe OpraHu3aluoHHy cTpykrypy CIIIIP.
BzanmopeiicTBys B Xo/1e 00CYXA€HHS, SKCIIEPTHl OOMEHHBAIOTCS AaHHBIMH,
3HAHUSAMH, OOBSCHEHUSMH W YaCTUYHBIMH PEHICHHAMHU oOmiei 3amaun. Boz-
MOJKHBI TPYIIBI 3KCIEPTOB, HE CBSI3aHHBIX MOMYMHEHHOCTHIO. Cpenu HHUx
MOT'YT OBITH SIBHBIE WJIM HESBHBIE JIMJIEPHI, YTO €lIe OOJbIle «00OCTpseT
reTepOreHHOCTh KOJJIEKTUBHOIO NpuHATUsS pemeHuid. [Ipu stom CIIIIP, kak
u 1r000# manoi rpymre [134], CBONCTBEHHBI KOJUICKTUBHBIC 3 (EKTHI, Ha-
IIpaBIIi€MblE€ MPOLIECCAMM KOOPAMHAIMH, COTJIACOBAHHOCTH, CIOpa, KOOIe-
paiyu, KOMIPOMHCCa, CONEHCTBUS, KOHKYPEHIUH U JIp.

KomrextuBabie 3 dekTs — MexaHU3MBI (PYHKIIMOHUPOBAHUS KOJIJIEKTUBA
JIIOZIEH, 3a CUET KOTOPBIX OCYIIECTBISIOTCSA KOJUIEKTUBHBIE MPOLECCHl U A0C-
TUTAIOTCS KOJIJIEKTUBHBIE COCTOSIHUS; CPEJCTBA, NHTETPUPYIOIINE UHIUBUIY-
aJIbHBIC JICHCTBUS B COBMECTHOM pabGore u obOmieHum [134]. B pesynbrare
aHaNM3a JUTEPATYphl M0 cOlManbHO ncuxonoruu [134 — 137] u cunepretu-
YECKOMY MCKYCCTBEHHOMY HHTEIUIEKTY [6, 9] ObLIO BBISABICHO 12 OCHOBHBIX
KOJUIEKTHBHBIX 3((eKTOB: coluanbHas (acuiauTanys (MHruoamus), aganra-
1ust, PuHrensmana, caMoopranusanysi, CHHEpIusi, TPYICHHK U KOH(GOpMU3M,
MoJa (mojpakaHue), TOMeoCTa3, TPYIIOBON Aron3M, BOJHA, CaMOOOydeHHE
n Oymepanr. PaccMoTpuM Kaskablid U3 HUX.

Wnn_dl khpbZevghc nZkbeblZpb Hleihidrgyhbcdodneb b
CTHO, HECKOJIBKO Y€JIOBEK MOTYT JOCTUYb PE3ylbTaTOB, KOTOPBIX JaXe Iie-
HOM HEMMOBEPHBIX YCWJIMA HHUKOrAa Obl HE CMOT JIOCTHYb YEJIOBEK B OfIW-
Houky [138]. TIpu coBMeCTHOM NesITENEHOCTH HEKOTOPBIE IPOOJIEeMBI pemia-
10TCA Jtydnre, yeM nHauBHayansHo. B CIITIP uaauBua MeHbme ommobaercs u
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JIEMOHCTPHpPYET OoJiee BEICOKYIO CKOPOCTh PELICHUs 3a4a4. ITO 00BSICHETCS
TEM, YTO MPUCYTCTBUE IPYTHX JIIOJEH paboTalomuX psaoM HaJ TOW ke ca-
MOH 3aj7iayell aKTMBU3UPYET WHAWBU/A, TOJIOKHUTEIBHO BIUSET Ha €ro Ipo-
JIYKTUBHOCTB, YTO B TICUXOJIOTHHU OMPE/IENEHO KaK conuaibHast (hacuianTamus.
[posiBnsiercst oHa He Bcerna. Hanpumep, ydacTue qpyrux 3KCIIEPTOB CHHXKA-
eT 3((EeKTUBHOCTD JIEATEIBHOCTH YEIOBEKA NPH 3ayYWBaHUU OECCMBICIIECH-
HBIX CJIOTOB, IPU MTPOXOXICHUH JaOMPHHTA U MPH PEIICHUHU CIOXKHBIX MpH-
MepoB Ha ymHOeHue [139]. TloBbimenHoe conuanbHOe BO3OYKIEHUE CIO-
coOcTByeT noMuHHpYromei peakiuu. OJHAKO €cliM HEW3BECTEH aJrOpUTM
pelIeHus U MPaBHIBHOTO OTBETAa YEJIOBEK HE 3HAET, COL[MAJIbHOE BO30YXKIe-
HHe, T.e. Oecco3HaTeNbHasl peakius Ha NPUCYTCTBUE APYTUX, 3aTPYIHSET
YMCTBEHHBIE OIEpaly: aHajk3, CHHTE3, YCTAaHOBIICHHE MPUYNHHO-
CJIE/ICTBEHHBIX CBS3€H — W NPUBOJMT K HETIPABWIILHOMY pelieHu0. BHnma-
HHUE YeIOBEeKa MEpeKIIIouaeTcsl ¢ 3a/1a4d Ha OKPYKaloIux Jioaed. B atom
cily4ae clielyeT TOBOPUTh O conuaiibHOM nHrubammu. [Ipu pemienun ke npo-
CTBIX 3a/1a4 peaKuusi BPOXKJCHHAs MM XOpOLIO YCBOGHHas, IPUCYTCTBHE
JPYTUX — CHJIBHEHIIHNH CTUMYJISITOpP MOWCKA TPaBUIBHOTO perieHus. Brine-
nensl [139] onpenensromyie $pakTopsl TAKUX peaknuii: 1) KOIMYEeCTBO OKpY-
JKAIOIINX JIFOJICH; 2) B3aMMOOTHOIIICHHS cUMITaTuu win antumnatuu B CIITIP;
3) 3HAUYMMOCTh YYaCTHHMKOB JUIS YelOBeKa; 4) CTEeNeHb NPOCTPaHCTBEHHON
OJIM30CTH MEXTY JIFOJBMHU.

:NZilZpbgornacho [140] pasmuuaroTcs ABa BUAAQ aJalTalldM: [ac-
CHBHAsl M aKTWBHas. B repBoM ciydae alanTUpyomascsi cucTeMa HpHUCIIo-
cabnuBaercsi K BHENIHEH cpeie, TO €CTh camMa W3MEHSEeTCs TakK, 4YTOOBI
BBINOJHATh CBOM (DYHKIHMM B JaHHOH cpeie Hawrydmum oopasom. Ilox
aKTHBHOH ajianTaiue, Hao00poT, MOAPa3yMeBaETCs JINO0 U3MEHEHUE CPEIbI
C LIENBI0 MaKCUMU3AIMU KpuTepust 3()(HeKTUBHOCTH, MO0 aKTUBHBIN MOUCK
TaKOW cpenbl, B KOTOPOH OH MakcuMusupyercs. IIpu 5ToM MMEHHO THOKHe
OpraHM3allMOHHBIE  CTPYKTYpPHl ~ C  MpoleccaMd  CaMOOpraHM3alyy
3¢ PEKTUBHO pearupyroT Ha N3MEHEHHs BO BHEIIHEH CpeJie ¥ OCYIECTBIISIOT
BHyTpeHHHE TpaHchopmaimu. [lo mMuenmio mpodeccopa @.I1. Xoiinmuxena
[141], mobast caMmoopraHU3yIOIAsCS CUCTEMa aJlalITUPYETCsl K OKPYXKaromei
cpesne, a HaJW4Me IIPOLECCOB CaMOOpPTraHU3alMH B CHCTEME HEMUHYEMO
NpUBOANT K afantanud. OCOOEHHO OTYETIMBO 3TO MPOSIBISETCS, €CIH
W3MEHUTHh TPaHHIBl PAacCMAaTPUBAEMOW CaMOOPTaHM3YIOLIEWCS CHCTEMBI.
@.I1. XoiinuxeH nuTHpyeT NpuMep NpuBeneHHbIH Y.P. Dmbu: ecnu
MIPE/ICTABUTh YacTh CAMOOPTaHU3YIOMIEHCSI CHUCTEMBI KaK CaMOCTOSTENILHYIO
CHCTEMY, & €€ OCTaTOK — KaK OKPYXKarollylo Cpely STOH 4acTH, TO YacTb
o0s3aTenbHO OyJeT aJanTUpOBaThCS K CBOGH OKpyXKarwlued cpene, T.e.
0CTaTKy CaMOOPTaHU3YIOLIEHCS CUCTEMBI.
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Wnn_dl Jbg]_oZv@pgapuuBas pe3ynbTaThl WHAWBUIYaTbHOH M
TPYNIIOBOM NIESITENFHOCTH B SKCHEPHUMEHTaX IO IMOJAHMMAaHHIO Tpy3a yepes
6ok, M. PuHrenpMaH ycTaHOBWI, 4TO
Tpymniia u3 Tpex 4eJoBeK Obljla B COCTOS-
HUH COBMECTHBIMH YCHIIUSIMU JIOCTUTHYTh
TaKOW K€ MOIIHOCTH, KOTOPYIO NpU HH-
JIUBHIYyaJlbHOM pabore pocruramu 2,5
yenoBeka (puc. 2.3), a rpymnmna u3 8 4emno-
BEK KOJUIEKTHBHO IPOW3BOAMIA pabory,
BBINOJHAEMYIO WHIMBHAYaJIbHO Bcero 4
ucnsityembiMu [138]. B pesynbrare Obuta
BBISIBJICHA IMPAKTUUECKU JIMHEHHAs 3aBH-
CHUMOCTh YOBIBaHHUSI YCPETHEHHOTO MHIW-
BUAYaJbHOTO YCHIIUSI B TPYHNAaxX OT JBYX
JI0 BOCBMU 4esoBeK. Takoi 3ddekt «co-
LUAJbHON JIEHN» OOBSICHSAETCS MOTepsSIMHU
KOOpJIMHAIIMY, MOTHBALMM WM ABYMS
¢dakTopamu BMecTe. Beimenstorcs cre-
JTYIOIIE OCHOBHBIE (haKTOPBI COLMATBEHON
nenu [139]: 1) oTcyrcTBHE MHANBUIYAIb-
HOH OTBETCTBEHHOCTH 3a pE3yJIbTaThl
CBOETO TpyJa; 2) TPYIIOBas pa3o0IIcH-
HOCTh M OTCYTCTBHE JIPY>KECKHX OTHOLIE-
HUIA; 3) BBICOKAst YMCIIEHHOCTh TPYyMIbI; 4)
WHJIMBH/yaJIMCTUYECKasl KyJbTypa oOrie-
CTBa; 5) reHAEpHBIE Pa3JINYMs: KEHIIUHBI
B MEHBIIEH CTENEeHU MPOSBISIOT COIHU-
AJIbHYIO JICHB, II0 CPaBHEHHUIO C MYX4H- Puc. 2.3 — Cxematnunas
HaMH. mutocrpanus dpdexra Purarensmana

Wnn_dl kzZfhhj]ZgbGdopirixausanuo B CIIIIP paccmatpu-
BaIOT Kak crenupuieckuii npoiecc, kornaa komrektus CIITIP 6e3 BumuMbIx
BHEITHUX NPUYMH Pa3BHBAETCS — N3MEHSET YPOBEHb CBOEH OpraHM30BaHHO-
CTH, CO3/Ia€T HOBBIE B3aWMOCBS3U MEX/Iy YYaCTHHKAMU W OPTaHU3alMOHHBIE
CTPYKTYpHI [142].

Ecnu cuutaTh KOJUIEKTHBHYIO pa3pabOTKy MPOrpaMMHOrO OOecIeYeHUs
MIPOLIECCOM IIPUHSTHUS PELICHUH, MOXXHO NpHUBECTH Npumep 3¢ddexTrBHOTO
yIpaBJeH4YecKoro pemenus, npunsaroro JIIP, BkiIounBIIero npouecc camo-
OpraHM3alliM, 1 BO3HUKHOBEHHs CHHepreTrdeckoro ¢ ¢exra npu pa3padoT-
ke kommnanuei Microsoft oneparmonnoii cuctembr Windows NT [143]. Ipo-
€KT CTOMMOCTBIO 150 MIIH. o1, BRIIONHANK 250 mporpaMMUCTOB B TEUEHUE
3,5 ner BMecTo 3aIuIaHUPOBaHHBIX 1,5, paboTa nu1a Ha rpaHu cpbiBa. Beran
Borpoc: «Kak 1ocTHYb CHCTEMHOH COTIIacOBaHHOCTH M HE MOTyOHTh TBOpYe-
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cKkyto atMochepy?», u med npoekra Jaun Katnep Bapyr npukaseiBaer y4a-
CTHHKaM, 4TOOBI KaXJBIH «eJl TOJBKO COOCTBEHHYIO CO0Aubl0 MHIIMY». ITO
03HaYaJIo MCIOJIB30BaHUE Pa3padOTYMKaMU B KayeCTBE OIEPALMOHHON CHC-
TEeMBbl HE3aKOHYEHHBIX U HECOBEPILEHHBIX PaHEEe COCTaBJIEHHBIX Bepcuid. Ta-
KO€ YMpaBIIsioIlee BO3AEHCTBUE CMOIIIO CO31aTh KOMaHIy ¢ oOIeil cucte-
MO IIEHHOCTEH M3 cOOpHIlla MHTEUIEKTYaJoB, HEIONIO0JMBAIONINX IPYT
npyra. Bo-nepBbIX, OHM OBIIM HM3yMIJIEHBI CHIPOCTBIO «COOAaUbel NHIIM) U
KOJIMYECTBOM COOCTBEHHBIX OLIMOOK, CPBIBAIOIIMX BCE IUIAHBI Ha HEJIEINIO.
Bo-BTOpEIX, 3apaborana nonoxurensHas oOpatHas cBsi3b. Kaxnas ynaunas
HaxoJ[Ka obJerJana HamucaHWe Koja M NMPUBOAMIA K HOBBIM ycIieXaM, I10-
BBIIIABIIMM BEPOSTHOCTh MOCHEAYIONINX, a KaXABIM «IIPOKOI» TOPMO3HI
JIETI0, TTIOKa HE CTAHOBUIICSI HETEPITUMBIM M C HEN30€KHOCTBIO YCTPaHSIICS.

9. bpynnep u B. Uaxep BBIACISIOT CICAYIONHE 0OCOOCHHOCTH KOJUICKTHU-
Ba CIITIP xax camoopranusyromieiics cuctemsl: 1) kommtektus CIIITP — ot-
KkpbiTasg cucrema; 2) noseaeHue CIITIP HenmHeitHO m onpenensercs mapa-
METpaMH TOpsIJIKa, T.€. CYHIECTBYIOT (ha30BbIE MEPEXO/bl M TOUKH Ondypka-
1wy, 3) npuuuHHbIE cBs3u B JuHamMuke CIITIP xapakTepu3yroTcsl KOJIBIOM
00paTHOW CBSI3M, T.€. KXIBIA mporecc GOpMUPYETCS OJHOBPEMEHHO IT0JI0-
KUTEIIBHBIMA M OTPHIATENFHBIMH OOpaTHBIMU CBSI3SIMHU; 4) TOBe/IEHHE
CIITIP BO3HUKAET U3 CIOAKHOIO MUKPOYPOBHS: KOTHUIUH, SMOLIUU U KOMMY-
Hukaiuu [144, 145]. K HacrosiieMy BpeMeHH, CO3/JaHO HECKOJIBKO Teopui
CcaMOOpraHU3alluy MaJIo IPYMIbL: TeOpHs MoBeAeHUs cucteM [146], Teopus
CIIOXKHBIX cucTeM [147], Teopust cHCTEM CIIOHOTO MOBe/IEHHs (MHTErpanus
TIepBBIX JBYX Teopuil) [148] u Teopust crpykrypupoBanHocty [149].

Dddexr camoopranmzarmu B CIITIP mposisercsa: 1) B TuHAMHYIECKOMH
BBIpa0OTKE PEJIEBAHTHBIX METO/IOB PEIICHUS CIOKHBIX 3ajlad OpraHu3anuen
B3aMMOCBSI3eH MEX/1y IKCIIEPTaMH Pa3JIMYHOro NpoduIIst 3aHOBO JUTS KaXK 101
3amauy; 2) B (DOPMUPOBAHUHM MOpPAIBHHO-TICUXOJIOTHYECKOT0 KIMMaTa; 3) B
HACTaBHUYECTBE, ITOJIEPIKKE MOJIOJBIX CIEHAIMCTOB, B3aUMHOM 00Yy4EeHHH
YYaCTHHUKOB; 4) B caMOpEry;IMpOBaHUH, pa3pelieHn: KOHPIUKTOB; 5) B (op-
MHUPOBaHHH KOJJIEKTUBHOTO PEHIEHUs], TIPEBOCXOSIIETO 10 S(PPEKTUBHOCTH
pemienusi, Kotopsle Moriu Obl monyanth yuactHuku CIIIIP, paborast nHau-
BHUIyanbHO [142].

Wm_dlkbg_j]blbg cuneprueii B CIIIIP nonumaercs npubaBoyHas
UHTEJUIEKTyaJbHas DHEPIus 3a CUeT BO3HUKHOBEHHUS B3aMMOCBS3EH MEXITY
JIIO/IBMU TIpY 00BEIMHEHUH HX B IEJIOCTHYIO TPYIITY, BhIpaXkaeMasi B IpyI-
IIOBOM DE3yNbTaTe, KOTOPBIN MPEBBIIAET CYMMY HHAMBHIYANbHBIX PE3yib-
TaToB [139]. DTo nposBiIseTCs HE TOIBKO B MHTEIUIEKTYaILHOH cdepe, HO U B
NOBBILIIEHNH HaOmoaaTenbHocTH sroaei B CIITIP, TouHocT uX BocnpusITHs
U OLIEHOK, 00beMe MmaMATH W BHUMaHus. Hamboree sipok 3ToT addext mnpu
«MO3TOBOM LITYpMe», KOrja TpeOyeTcs NpeaioXkKUTh MHOTO HOBBIX HJIei Oe3
UX KPUTHYECKOT O aHAJIHN3a U JJOTHYECKOT0 OCMBICIICHUS.
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Wnn_dl ]JjmikbgdZ b dhgOhphblracf @enomena u Beeme-
HHUE TEePMHHA «TPYIICUHK» WM «TPYIIIOMBICINEY, TIPHHAIIEKUT aMEpUKaH-
ckomy ricuxosory M. Jlxanucy [139]. 310 crioco® MBIIUIEHUS, BO3ZHUKAO-
WA, KOTAa IMOWCK COTJacusl CIDIOUYEHHOW TpYIBI CTAHOBUTCS HACTONBKO
JIOMHUHUPYIOIIMM, YTO HaYWHAET MEePEeCHINBATh PEATUCTHYHYIO OIIEHKY BO3-
MOXHBIX aJlbTepHATHB. B 3TOM ciydae, KpUTEpUEM HCTUHHOCTH CIYXXUT
CIUIOYEHHOE MHEHWE TPYIIb, a HE OOBEKTUBHOE KadeCTBO pEIIeHHs. D-
(exT rpyncuHKa ObIBaeT HACTOIBKO CHIIBHBIM, YTO MCKAXKAaeT JaXke CEHCOop-
HYIO HH(OPMAIIUIO YeJIOBeKa.

Cumnromsl rpyncunka [138]: 1) wuno3nst HeyI3BUMOCTH: W3JIHMIIHUHA OIl-
TUMH3M, HE TI03BOJISIONIMH YBHUIETH MPU3HAKU OMACHOCTH; 2) HUKEM HeocIia-
puBaemas Bepa B atnuHocTh CIIIIP; 3) panuonann3anus, KOJUIEKTHBHOE OIT-
paBnanue pemennii CIIIIP; 4) camouensypa wienoB CIIIIP; 5) mmiro3us
eIMUHONYIIHS; 6) Hanmuue «ymoxpanutenei» — unenos CIIIIP, 3ammmiaro-
KX ee OT MH(POPMALUH, CTaBsIIeH oA COMHEHHE 3((EKTHBHOCTD TPYIIIIO-
BOTO peIIeHNsI.

TecHO cBs3aH ¢ TPYIICHHKOM U TIOMYJISIPHBIN B COLMANBHON TICHXOJIOTHH
s dert koHpopmusMma [139], korna oTaeIpHbBIE SKCIIEPTH MEHSIFOT CBOE MHE-
HHE I0]] BIMSHUEM TPYIIIOBOTO JIABJIECHHS. BBIIEISIOT HECKONBKO YCIIOBHIA
BO3HHMKHOBeHMs KOH(popMmHu3Ma: 1) 3aHmkeHHass camoonenka wiena CIIIIP;
2) YMCIIEHHOCTh TPYMITBI OT TPEX YENOBEK M BBIIIE; 3) aBTOPUTET SKCIEPTOB;
4) BBICOKAS CIDIOYCHHOCThH KOJUICKTHBA; 5) OTCYTCTBUE COHO3HHUKOB; 6) HEO0-
XOIMMOCTB MYOJIMYHOTO OTJIALIEHHs] CBOETO MHEHUS; 7) CIIOXKHOCTH 33aJaui U
HEKOMIIETEHTHOCTh JKCIIEpPTa.

00600m1ast npaktudeckuii oneit, U. Jlxxanuc chopMyaupoBai peKoMeH 1a-
UM JJTs TIPETOTBPAIICHHS TPYIIIOMBICTUS 1 KOH(popMu3ma skcrepra [138]:
1) ObITH OecpUCTPACTHBIM, T.€. HE CTAHOBUTHCS OE30rOBOPOYHO HU HA OJHY
W3 3asBJICHHBIX MO3UIMH; 2) MOOMPSATh KPUTHUECKYIO OLEHKY CHUTyaluu; 3)
JIETIUTh TPYIIBI HAa NOATPYIIBI, C HOCIENYIONUM O0CYKIeHHEM pa3HOTIJIa-
cuii; 4) TPUBETCTBOBATh KPUTHKY CO CTOPOHBI HE3aBHCHMBIX JKCIEPTOB U
KOJUIET; 5) MPOBOIUTH Iepe/l BHIIOIIHEHWEM IPHHATHIX pEelIeHni «coOpaHue
TIOCJIE/THETO MIAHCa» ISt 00CYKICHUSI BO3MOKHBIX OCTATOYHBIX COMHEHHH.

Wnn_dl fh~ru ih"jZ >Zgdu u3 oCHOBHBIX MEXaHH3MOB HHTE-
rpauuu koiektusa [139]. B npouecce B3aumoneiictBust wiensl CIIIP BbI-
pabaThIBalOT OOIIME ATANOHBI, CTEPEOTHUIBI MOBEIEHHMS, CIIEOBAaHHE KOTO-
PBIM TIOAYEPKUBAET W YKPEIUIIET B3aUMOCBSI3U Mexay skcrepramu CIIITP.
Jlromym Gosee CKIIOHHBI CIIE0BATh NPUMEPY ITOXOXKET0 Ha HUX YeJIOBEKa, YeM
Heroxoxero. DddexT moapakaHus JISKUT B OCHOBE OOy4YEeHHUS U CIIOCOOCT-
BYET aalTalliy JIIOAEH JApyr K APYTY, COTIACOBAHHOCTH UX JECHCTBHI M To-
TOBHOCTH K pelIeHUI0 o0mei 3aqaun. J{aHubiil 3G dekT 0au30k K 3ddexTy
KOH(pOpMH3Ma, OIHAKO eciii pu KoH(popmuzMe kosutekTus CIITIP oka3biBa-
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€T JIaBJICHNE Ha CBOETO YJIEHA, TO MPH IOAPAXKaHUH CIIEJOBAaHHUE TPYIIIOBBIM
TpeOOBaHUAM JTOOPOBOIIBHO.

Wnn_dhf_hkl|Z@&IZ Xopouiapuna [150] BeiensieT roMeoctas Kak
aTpuOyT caMmoopraHusyoleiics cucrembl. TepMUH romeocra3 WM T'OMEO-
craszuc (oT rped. homoios — MOAOOHKIH U stasis — HEMOABMKHOCTG) BBEIICH B
HayKy aMepHKaHCKuM ¢uznoiorom Y.b. KanHoOHOM u mpuMeHnM B (U3HO-
JIOTHH, KUOEepHETHKe, TMcuxonorud u comuonoruu [151, 152]. T'omeocras
obecrieunBaeT Nojyiep>kaHie BaKHEHIINX U1l CHCTEMBI IIapaMeTpoB B HE0O-
XOIMMBIX Tpenenax. OTKIOHEHHs MapaMeTpOB CUCTEMBI OT CPEJHHUX 3Hade-
HUH, XapaKTepu3yIONX Haubojee yCTOHYMBOE €€ COCTOSIHUE, He PUBOST
K pa3pyLIEHHIO CUCTEMBI KaK LEJIOCTHOW CTPYKTYpBI, YTO OOYCIOBJIEHO CY-
IIECTBOBAHMEM B paMKax IPOLECCOB CAMOOPTaHMU3alMU MEXaHU3Ma caMope-
T'YJIUPOBAHUSI, WIIK CAMOCOXPaHEHNUs, OCHOBAHHOT'O Ha YHUBEPCAJILHOM MPUH-
ure oOpaTHOU CBSI3U.

Wnn_dl ]jmiih\h]h w]imbmézennocts unTEpECOB, LEnel U
HOPM TIOBEJICHUS TPYIIBI IPOTHB MHTEPECOB, IeJield 1 HOPM TOBEJCHUS OT-
JIETIbHBIX €€ YJIeHOB WK obmiectBa B enoM [139]. I'pynmoBoii arousm mpo-
SIBIISIETCSI, €CJM 1M, neHHocTy npuHsaTeie B CIIIIP u crabunbHOCTH ee cy-
IIIECTBOBAHUS Ba)kKHEE OTAENBbHOW JIMYHOCTH, 3HaYMMee Lelneid oOmecta. B
3TOM CIIy4ae JINYHOCTH MPUHOCUTCS B KEPTBY 1IETIOCTHOCTH TPYIIIBI, TTOIYH-
HsieTcsl ee TpeOOBAHMSM M CTaHAapTaM IoBeieHus. JaHHBIN 3¢ ekt MoxeT
ChIrpaTh HETAaTHBHYIO pOJb B JaibHeuien xusnenestensHoctu CIIIP u
cyap0e ee OTIeTbHBIX YICHOB.

Wnn_dl \heogutsiBaer pacnpocrpaHeHue wuiei, leieil, HOPM U
nenHocreir B CIITIP [139]. HoBas uaest mosBisieTcd y 4eIOBEKa, KOTOPBIN
JITTUTCS] €10 CO CBOMM OJIMDKAHIIMM OKpYXKEHHEM, OOCYKIAroIiM, KOppeK-
TUPYIOIINM, JOTOHSIONMM W Pa3BUBAIOIINM IIPEUIOKEHHYIO nuzaeto. Vnes
pacnpocrtpansiercst cpeau Apyrux uineHoB CIIIP, ocymecrBisercs ee rpym-
TOBasi CIIEHKa M O0OCYKIEHHUE, YTO HAllOMHHAET BOJHBI Ha BOJE OT OpOIIeH-
HOro Kamemnika. BomHoBo# 3 dekT Bo3MOXKeH TOoraa, Koria BO3HUKIIAS Ues
oTBeuyaeT NoTpeOHOCTM M nHTepecaMm ydactHukoB CIIIIP, a He mporuBope-
YuT M. B mepBoM cilydae oHa NOHMMAETCs W Pa3BHBAETCs, a BO BTOPOM
BOJTHOBO#1 3(h(heKT 3aTyxaeT.

Wnn_ddZfhh[mq_@dsyodyuenue B CIIIIP [153] — pabora ee
YYacCTHHMKA MO ITOBBIIIEHUIO CBOEIO YPOBHS 00pa3oBaHUs C ONMOPOH Ha OIBIT
n 3Hanus apyrux wienos CIITIP. Bo Bpemst oOcyxaeHust mpoOsieMbl BO3HHU-
KalOT TOPU3OHTAJIbHBIE CBS3U C Tepefadeld MHpOpMaliy, 3HAHUH W OIbITa
Mexay ydactHukamu. CamooOyuenue npucyme u JIIIP. Ilpu pemrennn Ho-
BOW 3a71a4¥ OH Y4YMTHIBAET OIBIT peapaymen padotsl CIIIP u pacnpenens-
€T moJ3aaayn. 3aBUCHMOCTh KadecTBa pe3yJibTaTa M MHTEHCHBHOCTH CaMo-
opranusanuu ot npuHuMaemslx JIIIP pemenuil no pacnpezaeneHuro noasa-
Jlad MEXJIy SKCIEpTaMU W3MEHSETCS! MOCNe Ka)XI0ro OYepeHOro pelieHus

36



cnoxHoi 3anaun. 3Hanus JI[P, gamie Bcero, He BepOaIM30BaHEI, MOJCO3HA-
TENBHBI, X MOIYYeHNE U TIPe/ICTaBlIeHNE B (POPMAJILHOM BHUJIE — TPYAOEMKast
3aaaya. B aToii cBsi3u akTyanbHO u3BieueHue 3Hanuil JIIIP MmeToqom KomIb-
IOTEPHOT0 MOJIETTPOBAHUSI.

Wnn_dl [mf_ jzAgicdaercs B ToM, 4TO YelIOBEK, BOCIPUHUMAIO-
mui “HPOPMAIHIo, He TPU3HAET ee COJepKaHWe WM BBIBOJ UCTHHHBIMH U
TIPOJIOJDKAET TPHUJIEPKUBATHCS PAHEE CYNIECTBOBABILIEH YCTAHOBKHM WMIIM BBI-
pabaThIBaeT Cy)XJeHHE NPOTHUBOIOIOKHOE TOH YCTAaHOBKE, KOTOPYIO IIbITa-
JIUCh €My BHYIINTh 4Yepe3 CpelcTBa MaccoBoW komMMyHHKamuu [139]. Do-
ekt «OymepaHra» BO3HHKAET B Cilydae NPOTHBOPEYMBOCTH HMH(pOpMAIHH,
HeJI0BEpHUs K €€ NCTOYHHKY M MeToJaM yOexxaeHus. B wacrHocTH, arpeccus-
HBIE ISHCTBHS WK CJIOBA OJHOT'O YEJIOBEKa, HalpaBJIeHHBIE ITPOTUB JIPYTOro,
B WTOre 00OpauMBarOTCsl MPOTUB NepBoro. Hampumep, B KOHGIMKTHOH cH-
Tyaru OoJiee BEpOsITHO, YTO YICHBI TPYIIIBI IICUXOJIOTNYECKH OYIyT Ha CTO-
POHE CIIOKOHHOT0, YPaBHOBEILIEHHOI'O YEJIOBEKa, YeM Ha CTOPOHE €ro arpec-
CHBHOTO IIPOTHBHUKA.

PaccmotpenHbie Bble KoMIeKTHBHBIE 3 ekt cBenensl B Tabm. 2.1,
MIPOaHATM3UPOBAHO UX BiHsHUE Ha pabdoty CIIIIP.

Dhgp_ilmZevgZy fh”_ev kbkl_fubgylbyjijdb_igbc

KonnenryanbHast Moziens — MOJENb NpeIMETHOH 00JIacTH — TiepedeHb

TIOHSITUH, CBOWCTB M XapaKTEPHUCTUK JUISl OIMMCAHUS 3TOH OO0JIaCTH, a TaKXkKe
3aKOHOB IIPOTEeKaHUs B Hel npoueccos [154, 155]. KonnenryansHas Mozens,
C OJHOHM CTOPOHBI, OrPaHMYMBAET MPEAMETHYIO 00JacTh KaK COBOKYIMHOCTBH
00BEKTOB, CBSI3€H M OTHOIICHHH MEXIy HHMH, MPOLEayp HNpeodpa3oBaHHs
9THX OOBEKTOB IIPH PELICHNH 33/1a4, a C APYroi — BHOCUT B MOJIECIMPOBAHHE
CyOBeKTHBHBIE MPEACTABICHUS pa3paboTynKa B BUJE €0 3HAHUW U OIbITa —
KOHIICTIIUI.

KoHnmenryanpHbIe MOMIENH CYNIHOCTEH, Hanpumep, 3aaad, CIIIIP, Oynem
CTPOUTH HAa OCHOBE CXEMBI KOHIENTYalbHbIX Moaened [1], cogepxameit 11
KaTeropui KOHIENTOB &, U3 KOTOPBIX UCHOIb3YIOTCS CIEAYIOIINE MATh.

Hij_~"_e_gb_J _kmikhgylb_ h[hagZqgqZxs__ \xsv bf_x
ky m km[t_dIZ mijZ\e_gby "“ey j_r_gby azZz~Zqgh Fgh™ _kl
agzZqbie &"7

Hij_~_e_gb_K\hckl\h\k_ |Ih qlh g_ y\ey_Iky ]jZgbp
"Zgghc \_sb Wlh Ih qlh oZzZjzdl_jbamy \_sb g_ hJ[j:
s ¢ Fgh  _klI\h k\hbtat\Zqps &7

Hij_~_e_gb >_ckl\lkihgylb_ &Xlma&xs__ hlghr_gby gZ
j_kmjkzZo dzZd ke_"kl\b_ ~_yl_evghklb ihkImidh\ b ih!
kI\h ~_ckl\bc h[hagziqb®?

37



Tabnuna 2.1 — KomnexruHble a3 dextst B CIITIP

Oddext Kpatkoe omncanue [To3uTHBHOE BIIMSTHUE HeraTuBHOE BINSIHHE
Ipucniocobnenne k
ApnanTta- | BHeIIHe#H cpexe wim ee | Pacumpsiet kpyr 3ajaud, 3atpyaHseT aHaiu3 pabo-
st n3menenne Ui dpdex- | pemaemsix CIIITP 151 CIITIP
THBHOI1 pabotsl CITITP
IIpu HeoBepuu K MH- Henocrosepras uudop- JlocroBepHast uHpopMa-
S (opmaruy, BO3HUKAET | Malys He BOCHPHHUMAET- | IS OT HEIOCTOBEPHOIO
YMEP MHeHHe 00paTHoe, csl, OO CYMTAETCS 3aBe- | HCTOYHHKA MOXET OBITh
cojiepKalieMycst B He | JOMO JIOKHOH paciieHeHa Kak JIOXKHas
Pacnipoctpanenue uuei JHTeNbHAs paboTa
POCTD A KomnextnBHas nopaboTka A p
Bonna B CIIIIP, oTBewarommx wneit 9KCIIEPTOB HaJ Oecrep-
HHTepecaM ee WICHOB CIICKTHBHBIMU UJIESIMH
Wuorpa CIIIIP B norpa-
TTonnepkanue Bax-
u ObecreunBaeT JUIUTENb- | HIYHBIX COCTOSHUSX T'eHe-
I'omeo- HEWIINX JI CHCTEMBI
HYIO )KH3HECIIOCOOHOCTE | pupyer GoJiee KadeCTBEeH-
cra3 [1apaMeTPOB BAIH OT
.. | CIIIP HBIE PEIIEHNUS, YEM B
IpeaeIbHbIX 3HAUCHUH
HOPMaJIHOM COCTOSTHHH
I'pynmo- | Llenu KoJIeKTHBA Bax- Db dexTuBHAS fAeSATENb-
BOI1 or0O- | Hee Ieleil ee wWieHa U OtcyTcTBYeT HOCTb KOJUIEKTUBA MOXET
U3M neneii odmecrsa BPEIHUTH OOLIECTBY
I'pyncunk | Obiee MHEHHE — HCTH- IIpensTcTByeT BO3HHKHO-
U KOH- Ha, MHEHHUe OTAenbHoro | OTcyTcTByeT BEHUIO HOBBIX ITOJXOJIOB K
dopmu3M | genoBeka — HUUTO PELICHHIO MPOOJIeMbI
Mona JlobpoBomnbHOe mpuHA- | OcHOBa caM000ydeHHS CHIKaeT BEPOSITHOCTh
(nonpa THE YCTAHOBHBIICHCS B | WICHOB KOJUIEKTUBA; CIIO- | IIOSBICHHSI OPHIHHAIIb-
aHHe) KOJIGKTHBE TOUKH 3pe- | COOCTBYET aaNTalllH JIO- | HBIX B3IJISIOB H IIOIX00B
HHS Ha Ipo0JieMy JIelt APYT K Apyry K PELICHUIO IIPOOIEeMBbI
C pOCTOM YHCIEHHOCTH
CHmxaercst Harpy3ka Ha | CHIDKaeTCs MOTHBAIIUS
Punrens- | rpymmsl cHEXaeTCs
N OT/ICJIBHBIX YYaCTHHKOB 9KCIEePTOB K 3 HeKTUB-
MaHa WHIUBHyaJIbHBIN o o
CIIITP HOM COBMECTHOIi pabore
BKJIaJ[ B 001IyIO paboTy
PaboTa y4acTHHKOB . ITomy4ueHHbIe 3HAHUS MO-
Ilonneprxanue 3HaHUH
Camo00y- | CIIIIP o noBbIIIeHHIO I'YT OBITH HECHCTEMATH3U-
N yuactaukoB CIITIP B
YeHue YPOBHSI CBOMX 3HAHHIA ¢ POBaHHBIMH, HeBepOaIn-
. AKTyaJIbHOM COCTOSTHUH
OOPOii Ha OIBIT 3yEeMBIMH, OIINOOYHBIMU
Apnanranus K BHEIIHEH
cpelie; Kax/Iblii pa3 BbIpa-
OTHOIIEHUS MEXY Pene; AR P . p
Camoop- GaTpIBaeTCS HOBBII METO, | 3aTpyaHSET aHAIU3 pado-
9KCIIePTAMH JHHAMIY- o
raHm3a- peJIeBaHTHEIIT 3a/1ade. THI U BHEIIIHEE yIIpaBiie-
HBI U U3MEHSIOTCS B
st ITosiBieHne OpUTHHAIB- HHE KOJUIEKTUBOM
mporecce paboThl
HBIX IIOIXO0B K pellie-
HHIO 331240 U CHHEPTHH
IMonmyaenue obmero pe-
v fop IMonyuenue smepmxeHT- | Boamoxen adext orpu-
3yJbTaTa, KOTOPBI He o
Cuneprus HOT'0 Ka4eCTBEHHO JIyd- LaTeJIbHONH CHHEPTHH
MOTYT HOJIy9UTh IKC-
LIEro pe3yybTara (nuceprun)
NIepPThl HHAUBUYaIEHO
Commanb- | YcuneHne TOMHHAHT- | YCKOpsieT pelieHde npo- | B cioxHBIX 3agadax mo-
Has (acy- | HBIX peakui B IPUCYT- | CTBIX 3aJa4, JUIsl KOTOPBIX | BEIIAET BEPOSTHOCTD
JIMTAIMS | CTBUH JPYTHX JIOJEH. WHJIMBUJ] 3HAET OTBET OO 0YHOro OTBETA
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Hij_~_e_gb_AgZq_gbihgylb_ beb gbkeh ihdZaul\Zx:
dhebg _klI\h _“bghbp f_ju Fgh _klI\h hlZaZ gibfc h
9%/ &°7

Hij_~_e_gb_Khklhygbihgylb_ h[hagZqgZxs__ ijhy\e_
ijhp_kkh\ ijhbkoh”~ysbo \ j_kmjk_ \ g_dhlhjuc fhf_
Fgh kI\h khklhygbc h[hean z&'tZf

Mexy KOHIEITAMH 3THUX KaTeropuil YCTaHOBJIEHO MHOXKECTBO OTHOIIIE-

HUHA &

Hij_~_e_gb_Hlghr_gkk Ih qglh h[jZzam_I| \_sv ba ~Zgc
we_f_glh\ k\hckI\Z bels_m]Hbghr_fgbklv Ih qlh
[mMm*mgb mklZgh\le_gh f_""mm]| ghfu_h\[jZkA

@dakT yCTaHOBJEHUS MEXKIy KOHIENTAMH OTHOIIEHHE O00O03HAYUM
U B )l Bysem omuuaTh oTHOIIEHHS MEXK/Ty PA3JIMYHBIMU KATETOPUAMHE
koHnenToB: 5° ®Z E — MHOXECTBO OTHOUIGHMII MEXIy KOHIIENTAMH W3
mHoxkecTBa & u MHOxectBa &, rme D E#" UM" SYU"DFE" Y D

Taxum 00pa3oM, GparMeHT CXeMbl KOHLENTYyalbHbIX Mogaened V F, mo-

CTPOEHHOH B He(hOpMaJIbHOW aKCHOMAaTH4eCKOW TeopuH [1], Uit cTpyKTypH-
pOBaHMSI 3HAHMH O IMPEIMETHOH O00JaCTH MOIEIUPYEMOW 3alaud MOXET
OBITh TIPEICTaBIICH B CIIEIYIOIEM BH/IE:

VEK UU" 5(6 Y6 BYSY 35D35 BFY°FYe
5'°°Y9%/ 9$/D5 Y67 6D 5 U"SPE 3B
BSYUHE5 5(6D5 V"V HYe $&D 5 °TWUEY 5(6(2.1)

V" V(6 67D 5 YV, B'Y 5(® 5 ,°Y3T $&7
D5°FY % &7 35B°Y P85 9D 5 YP°g%$/ 35

rae 3Hak [ — xonkarenanus. I'paguuecku V F npencraBieHa Ha puc. 2.4.

RS[ st Rres res

CocTosmme R
ST R

Pecype

val val act act
R R

Puc. 2.4 — Cxema poseBbIX KOHIENTYaJIbHBIX MOJIEINeH 1eHCTBUTEIbHOCTH
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a) 6) KoHnienTsl n300pakaroTcsi B OBaJIb-

w Oomome——3  HOM 0JIOKe, KaK IIoKa3aHo Ha puc. 2.5, Z
B BEpXHEH dYacTu OJIOKa yKa3bIBaeTcs
Puc. 2.5 — Yenoprrie obosnaterus KaTeropus KOHIIENTa, a B HIDKHEH yacTu

A KORMEHITYAIDHPIX MOACIAX: HAaUMCHOBAHUEC, OTHOILICHUA MCECXK
a) 6JIOK — KOHILIENT; > ome (S7:l010%

6) CTpeNTka — OTHOILIeHHE KOHIIENITaMH IIPEJCTaBISAIOTCA CTpENKa-
Mu —puc. 2.5, [.

Konnenryanshast Mozens B3aumozeiicteust yuactHukoB CIITIP (konuen-
tyansHast monens CIIIIP wa mukpoypoBHe) [1] mpezacraBieHa Ha puc. 2.6
(ctpenxu 5Y"Y | cBa3bIBaIONIME DKCHEPTOB, MOKA3BIBAIOT HX MHOTOIPAHHOE
B3aUMOJICHCTBUE).

Konuenryansnag monens CIIIP coBmagaer ¢ moHsATHEM «cHCTEMa MOJ-
JIEp>KKU NPUHATHA petneHuin» [156]. 3.A. TpaxTeHrepl| oTMedaer, 4To QyHK-
nun CIITIP BBINONHATNCH BOGHHBIMHM COBETAMU, KOMJIETUSIMU MUHHUCTEPCTB,
COBEI[AHUSAMHU, [UTAHEPKAMHU, aHATUTUYECKUMHU LIEHTPaMU U T.[., XOTS OHU U
He HasbBanuch CIITIP. MuxpoypoBHeBas koHuenryaiabHas Monens CIITIP
3alHCBIBAETCS B CIEAYIOIIEM BHIE:

GVVUIBUTY SYD HQUWYY,U8Y ), (2.2)

rie SG" — wmomens 3mammit JIIIP; HQY ¢ — BHemHsas cpena;
357 {SUW , SUYY, 3577 5( — MHOKECTBO Y4aCTHHKOB

CIIIIP, sxmouaromee JIITP S G 5Y"Y — MuoxecTBO oTHOMEHHIT «pecypc

— pecype» mexy yuactHukamu CIITIP, a taxke JIITP u BHewHel cpenoid.
B [130] ormeuaercs, uyro kaxapii yuacthuk S UWW  CIIIP npecne-

nyet cobeteennyto nenb S U, koTopas MoXkeT cOBMaiaTh WM BCTYNATh B

MIPOTHBOPEYHE C IENISIMU JPYTUX YYACTHUKOB. B3aumopelicTBys B xone 00-
cyxaenus (puc. 2.2), sxkcrepTs obMenuBatorcs qauubiMu S €f, 3Hanmamun

SR, o6bscuenusmu S u vactHunbIME penreHusMH S € obureit 3ama-

YH, T.€. BBINOJHSIOT
MHOXXECTBO JIecTBUN
no mepenave $& 7'
u nonydenno $ & 7°
nHopmanuy,  MHO-
KECTBO  Tpodeccro-
HaNBHBIX  (YHKIHH
$& 7", oKa3BIBAIOT
JIaBJIEHHE HA JPYTUX
yuactHukoB CIIIIP u

Rresres

Pecypc Pecypc
Oxcmeprt 1 Dxcrmept 2
prh Rresres prt Rresres

Puc. 2.6 — Konnenryansnas mogens CIIITP Ha MukpoyposHe
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4JIEHOB OKpYKarolleil cpeabl, BumonHsas aekicteus $ & 77 Kaxaplii sxc-

nept obnasaer cobcrBennoi monenso U BN Bremmeit cpespl, B Tom umcie
1 00bEKTa yIpaBIEHHs, a TaKke COOCTBEHHBIM Habopom MeronoB 5 (6
pemenus 3aqad. BBuay HEOIHOPOIHOTO XapakTepa CIOXHBIX 3amad (pasn.
1.1), nnsa ux ycnemHoro pemenus B cocraB CIITIP qomkHBI BXOAUTD dKCTIEp-
THI Pa3JIMYHBIX CHEUUAJIbHOCTEH, C pa3HBIMH HaOOpaMU METONOB PEIICHHS
samaq, re. 5(G"2 5(6,rme L M,., , @ - HOMEp yd4acTHHKA BO

MHOoxkecTBe 3 5 . KonnenryansHas mozaens skcnepra CIIIP 3anuceiBaercs
CIIEYIOIIM 00pa3oM:

wUtvgY, sutiv sutYs'y p gUMw S [ U SUW S|
quHV(SUSUVV) Ing (UHV SuU SUI)W-{FS UUHV %W DSUWU$&7
QBJHV(D SUW )B&p?lu( LI?FW s%&7 DN$U GDV\U 5) g&u7 Sty NQ
DY N ¥&7, YD, "YU DF$&”7) SRVAY ,BHF uywpsz o t°F
wFW(SL$&Z LDS U;fDV(U DFV\$S&7) Etij N% DEV\gLSTJ SUDF H[S
D% &7 PHUDTFU ,““V%Ftﬁw P&TTR P SUW UHV
QBJHV UHSUW 5(P6IW

e "V — orHoumleHne «MMETH CBONCTBO», YCTAHABIMBAIOIIME COOTBETCT-
Bue Mexny ydactaukom CIIIIP u ero ceoiictBamu; W'Y — ormHomenue
«BBITIONTHATEY, CBSA3BIBAOINIEE CYOBEKT M JEWCTBHE, KOTOPOE OH BHINOJHSIET;
F 7Y — orHOIIEHME «MMETH CBOHCTBOY, CBA3BIBAIONIEE JIEHCTBHUE C €TO CBOM-
ctBom; U™ — orHomenue «BKIHOUAET», CBA3BIBAIOIIEE IIEIOE U €TO YACTH.
Muosxectso otHomennii 5°"Y B (2.2) cocTOMT M3 MOIMHOXKECTB OTHO-

o UHV
IIEHUH PA3INYHBIX KIIACCOB: COTPYIHMYECTBA 5S¢ ¢« KOHKypeHIuH 5°¢7

Hefitpamuteta 5|y, moBepusa 5y\y, AaBmenHns u kodopmmzma 5L,

koopauHauuu 575, cnopa 531w apyrue 57 \. IloaMHOXeCTBO OT-

HomeHnii 53\ BBEIEHO B MOJIENb, YTOObI CENATh €€ MONHOW M pacIIH-

o UHV
psiemotii [1]. Takum oOpazom, MHOXECTBO 5 MOXET OBITh MPEACTaBICHO
BBIPa)KEHUEM:
UHV UH GHVEUHV o HV U UHYMHV
5 &RRS&SUFRP oS QH v@xv

FRQI (24)

o/ FUHV UY UHyUHV UHV UHV
/)CEFRRU /36 GLVS * RWK
o UHV
CocraB OTHOIIEHWH M3 MHOXECTBa 5 W ero MOJMHOXECTB 3apaHee
HEeW3BeCcTeH U ompenessiercss Bo Bpems padorsl CIIIIP cormacno mpasuiam
B3aumojeiictust , 1 7Z 5 ( B pe3yabTare ee camoopranuzanuu. Camoop-
raHuzanms — ocHoBa nHTeHcuBHOro passurusi CIIIIP, ee criocoOHOCTH pea-
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THPOBATh Ha U3MCHCHUS BO BHEIHEH cpejie, 000CHOBAHHO U CBOCBPEMEHHO
KOPPEKTHPYS CBOC IOBEJICHUE M OCHOBOIIOJIATAIOIINE IPUHIIUITBI COOCTBECH-
HOT'0 YCTPOWCTBA U (PYHKIIMOHUPOBAHUS. 33 CUCT JUHAMHYHOCTH CBS3ei Me-
Ky skcrepramu u camoopranmzarmu CIITIP cocoOHa BBIpabaThIBATE HO-
BBIIl METOJ PEIICHHUS, PEICBAHTHBIN CIOKUBIIAMCS YCIOBHSIM, U KOHIICTITY-
anpHast Mozenb CIITIP kak camoopraHU3yroIIeNcs CYIIHOCTH — METo/a pe-
IICHUS CJIOXKHOM 3a7]a9l — MOXKET OBITh TPE/ICTABIICHA BHIPAXKCHUEM

5(€vy 5 °"5Y6 5(%D. B"H( 5(6"°"Y
B"(8(s . B(6) .D""L6 ( F(6""H5 6 "D (IY)
[BUHV(USV(Q , %IK\/6) '.'DPH\% ( gxbUHV5Q\(’6 PHW PHW

rae meron 5 (6, BepaGareBaemprii CIIIIP npu pemieHuyn ouepenHoi 3a-

Jlaud, IpecTaBIseT coO0H B3aUMOCBSI3aHHYIO COBOKYIIHOCT HAOOPOB METO-
noB 5 (€ L 1,.., ,ucrnons3yeMbIX SKCIEpTaMU MPH PEIIEHUH UX TOJI-

3aaau. [Ipu penieHun ouepenHoi 3aaud UHTEHCUBHOCTh U HANpPaBJIEHHOCTh
ornomrennit  5°"Y mexy sxcrepramu CIITIP 1, COOTBETCTBEHHO, MEXKIY
HCTONB3yEeMBIMA WMHU METOIAMH H3MEHSIOTCS, MPUBOMAS K BBIPAOOTKE CO-
rI1acHo (2.5) HOBOTO METOJIa, PEIICBAHTHOTO CIIOKHOW 3a/1aye, T.¢. BO3HUKACT
cuHeprernyeckuii 3¢ ¢dexr. BremnHee nposiBieHne 3Toro addekra — momyde-
nue CIIIP pemeHuil kauecTBeHHEE B CPAaBHEHUU C MHEHHMSMH OTIENbHBIX
JKCIIEPTOB.

VYuutbiBasi BbIllIeCKa3aHHOE, MakpoypoBHeBas Mozaens CIIIIP moxer
OBITH MIPEJICTABJICHA B CIICAYIOIIEM BHUJIC:

Bvv 357 HQX ,17 (2.6)

rae 35— MmHoxkecTBO yuacTHUKOB CIIIIP, onuchiBaeMbIX KOHLIETITYalIbHOMN
Mozenbio (2.3); H \ — cpena, B koropoit Haxoautes CIIIIP; , 1 7 mHOXecT-
BO 2JIEMEHTOB ISl CTPYKTYPHPOBAHHUS B3aUMOJIEHCTBHI MEXY IKCIIEPTaMU;

%5 6 — MHOKECTBO MOzelIeit (2.5) CIIIIP Ha MUKpPOYPOBHE, COOTBETCTBYIO-
KX KOHKpeTHBIM (yHKIusM skcneptoB B CIIIIP m ycraHOBHBIIMMCS OT-
HOIIEHWSM MEXAY HUMH; ()) — MHOXECTBO KOHIIENITYaJbHBIX MOJIeer
MaKpOYpOBHEBBIX (KOJUIEKTHBHBIX) 3(dekroB B CIIIIP (Tabm. 2.1): amanra-
mus D, O6ymepanr E , BomHa £ 1, romeocTaz K, rpymmoBoii srousm  J i,

rpyncuk  J , moxa | [, apcdexr Punrensmana u, camoobyuenne V, ca-
MOOpTaHM3alusl Vv , CHHEprusi v, conuanbHas ¢acwmramus V. Paccmot-
PHUM MOAPOOHEE MOAEIH ATUX MaKpOypOBHEBBIX 3(h(EKTOB.
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CornacHo pa3f. 2.1 paznuyaroTcs JBa BUAA aJalTalluy: IaCCUBHAS U aK-
TUBHAs. B mepBOM ciiydae alanTHPYIOIIasics CUCTEMa M3MEHSCTCS TaK, YTO-
OBl BBITIONHATH CBOU (DYHKIIMU B TAHHOHM cpene HamwayqmuMm odpaszom. KoH-
[eNTyaJbHasl MOJICb TAKOW aIalTalluy IPEICTABIICTCS BRIPAXKCHUEM

DG U™, Ggvw3s " a™ 3B p$s&7 SU)
E Vg e ke pu(KV'®e B5D W SWBP oS (2.7
qJDO(YDg$/ 9L$/)’ FU JR

rae 3 §'— mHOxecTBO KpHTepHes onenky rddexrusroctn CIIIP; 9 $ 7' —
MHOXECTBO 3HaueHui kputnueckux napamerpos CIIIIP nis MuxpoypoBHe-
BbIX Mogenel; 9$ 7Y — MHOKECTBO IeNeBbIX 3HAYEHMIT KPUTHIECKMX Ma-
pamerpos CIIIP; |FY - ornomenue «umets 3nauenue»; UJ°° — ornorme-
HHe OJIM30CTH JIBYX 3HAUECHHH.

AKTHBHasl ajanrtanus MoApa3yMeBaeT W3MEHEHHE Cpebl C IEIbI0 Mak-
CHUMHU3any Kputepust 3((EeKTUBHOCTH WM aKTHBHBIM MOUCK TaKOH Cpempl.
KonuenryansHas Mmonens aktuBHOM aganrauuu B CIITIP:

DG CUEH,GVMDIST U 35D $®7  OU )

EVEIL9 (1p pu(RV®e B5 DM SBBP 9$7H2.8) FU

peoress 9%H DU YOV §&7( U, OV

rie (19Z 5('— MHOXECTBO BHEIIHHX CPEJ, MOIXOASUINX Ui PabOThI
CIIIIP; $ & 7%— muoxectBo Bo3zeiicTauii CITIIP Ha BHENIHIOI CPELy.

Kak nokazano B pasn. 2.1 a¢dexr 6ymepanra E — urHopupoBaHue wiu
UIEHTUPUKAHS KaK JIOKHON HH(POPMAIMH U3 HEJOCTOBEPHBIX HCTOYHHKOB:

ER 3UEJVCJHV:GV)/D2?’51UHVL2FW WwR/D $&DU?XV ) (2.9)
UHVURE 7 357 '

e $&f, — MHOXECTBO JeHCTBHIl 110 MONY4EHNI0 MHPOPMAIIMH, yUUThI-

BAIOIUX OTHOILIEHUsS AoBepus Mexay ydactHukamu CIITIP, a Taxke yuact-
HUKaM{ ¥ UCTOYHUKAaMH WH(OpManuy n3 BHELIHEH CPeIbl.

CornacHo T1abin. 2.1 3¢dekr BOIHBI £ L — MEXaHU3M paclpoCTpaHEeHUs
uaet u ueneit B CIIIIP, oTBeyaronux UHTEpecaM ee WICHOB, KOTJa OHU Iie-
penatorcst yuactHukam CIIIIP mpexne Bcero u3 «ONMKHET0 Kpyray sKcrep-
Ta-UCTOYHMKA, T.€. YUACTHUKAM C KOTOPBIMHU Yy JKCIEpTa-UCTOYHUKA yCTa-
HOBJICHO OTHOUIEHUE A0Bepus. B nanbHeiIIeM 3TH ydaCTHUKH MOTYT Iepe-
paborate unero u nepenarb ee ydactHukam CIIIIP u3 cBoero «OmmkHero
Kpyra». @opmanr3oBaHo 3 GEKT BOIHBI 3aMMCHIBAETCS B CIEIYIOLIEM BHJIE:
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ZzD UYPTevyBs5 7Pty 3SIDS &Y., . 5 ), (2.10)

rae $&\m — MHOXXECTBO JICHCTBHU IO mepenavye WH(GOPMAIUH, YYUTHI-

BAOIUX OTHOIIEHUS oBepHs Mexay ydacTHukamu CIIIIP.
Konnenryansnas monens romeocraza K B CIIIIP 3amuckiBaercs B cie-

JAYIOUIEM BUIC:

KR 3UEJV(UHV’GV)/D§51UHVLE:FW Sﬁp $&D7 [:U )
[EUHV(UK66 k'6ﬁ DU(%V',%JG B5D F(U ’SU‘?)ng) 9 $7Y(2.119v
quO(YD§$/ g%/)’ FUDOO

rne 9$ 7Y '— MHOXECTBO HOMYCTUMBIX 3HAUECHHI KPUTUYECKHUX TAPAMETPOB
CIIIIP.
DdderT rpynmoBoro srousMa J 1 3aKiIrodacTcs B npeHeopexennn CIITTP

LeJistMu obmiecTsa u ortaensHoro wiena CIITP:

JH YO'CMGVYDBS T ME™ 397 B&R W )& oy
quW(UHg&?’ FRﬂIQ}XQLSUH’V ug\sj 357

rae B FW _ OTHOIICHUE «KUMCTh O6’BeKTOM>), CBA3bIBAIOIICC ﬂeﬁCTBHe " 00b-

€KT, Ha KOTOPBIM OHO HAaIpaBJIEHO.
Dddekr rpyncunka J — momaBieHue MHeHUH ydyactHukos CIIIIP, or-

JIMYAIOIIMXCS OT MHeHus OoibinrHcTBa wieHoB CIITIP:

JW,UUEY, GVWDL3EPHYOTY 357Dy °U )

Y357 357 (2.13)

Kak nokazano B pa3z. 2.1, apdexr monsr | [ coctout B 100poBOIEHOM
NPUHATHU YCTAHOBHBLICHCS B KOJUICKTUBE TOYKH 3PEHHS Ha MPOOIeMy:

ID WVEHNGVYDB5TUHRTY 357D$& 26V %Y. (2.14)

CornacHo Ta6im. 2.1, a¢dekr PuHrensmMana U — CHIDKEHUE MHTCHCHUBHO-
CTH WH/IUBUYaIEHOU PabOTHI C POCTOM YHCICHHOCTH TPYIIIIHL:

UHYUE™Y, GYVWD35P"YE"Y 35D $&F POV 9Y $€2?SU)W35 At
QBFW(SL$&7’ SUgI)S pHID S)lg%) )’3I5IL HIF .
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rre 35" - 3¢ (GEKTUBHOCTh BBHIMOIHCHUS JCHCTBHS TPU WHAMBUIYATBHOMN

pabote onpenensiercs s kaxmoin CIIIIP u 3amaun MHAMBUAYAIBHO; B 00-

meM Buje, moJ 3PQPEKTHBHOCTHIO OyIeM IOHMMAThH TOKA3aTeNb, YIHUTHI-

BAFOIIUI OIEHKY CKOPOCTH NMPHHATHS M KA4eCTBA MPEIaracMbIX PEIICHHUIA;
358" - 3¢ (EeKTUBHOCTD BEHITIONHEHUS JISHCTBUS TpU paboTe B KOJUICKTHUBE;
Lf Y _ oTHOIIEHHE «OBITh GONBIIIEY.

KonnenryaneHnast monens camoo0yuenust JIIIP VG npeacrasnsercs Bbl-
PaXKEHUEM:

Vo LUYEnY, G\/)\D235(7_HVEJFW 35p $&7 %FU)
mUHv(U 66k'6)6 DU(LJH\’/él.\/)/ 13E5F(U u,sY YI)3)5 g, Fuso
Y (°35 "8$/) DY USUW | OHV '°519 SPOFBI2. 1677 °°
VCFYHVICF 9&pOUt U PRV Sy  DIERV LU0 ) VUMY UV S
[;jJHV(UHUH\/LJX%BR\?\tV WHY URYH VUXY H W FW

e 9$7Y — MHOXeCTBO IIaHUpyeEMBIX 3HaUCHHI KpUTEpHeB dGPEKTUBHO-
ctu CIIIP mpu BEIOpaHHOM MHKPOYpPOBHEBOH MOAEIH G\ 9$7Y "' — muo-
’KecTBO (akTHuecKHX 3HaueHuit kpurepues spdexrusHoctu CIIIIP npu BbI-
OpanHoii MukpoyposHeBoil Mozenn GV, U H® — Heuerkas 6asa 3HaHuii
JITIP no BwIOOpY MuKpoypoBHeBbIX moxeneii CIIIIP u3 MHOxecTBa % 6;

$ & ?' — oOyueHue, KOPPEKTUPOBKA MPABUJ HEUYETKOH 0a3bl 3HaHuil JITIP

UM%, UM — npasuno Hedetkoit 6asbl 3Hanuii JITIP 1o BRIGOPY MHKpO-
ypoBHeBbIx Moaenei CIITIP u3 mHOXecTBa %6, UBHMN— nHdopmanus o
BHewH el cpene; U HA — unpopMaums o MUKpOYpOBHeBoi Mozenn G

UH'" — undopmanms o GakTHIeCKUX 3HAYEHMSAX KpUTEpHeB () (PEeKTUBHO-
ctu CIIIIP ¢ BeIOpaHHOM MOAENBI0 G\

Camoopranmzanust CIIITP v, kak nokasaHo B paza. 2.1, — cnenudude-
ckuit 3gdexr, korma kowiektus CIITIP Oe3 BHIMMBIX MPHYUH CO3IACT WA
M3MEHSET B3aMMOCBSI3M MEXK/y YUYaCTHUKAMU M OPraHU3alMOHHBIE CTPYKTY-
pBL:

VR,"UE", G35 P"a™™ 3B D $&7 SU)
I:EUHV(Uk66k-6ﬁ (2.17)

e 7" — oTHOmIEHMe «uMeTH OOBEKTOM» NEHCTBUS M €r0 PECYPCOB;
BYMY — MHOXECTBO OTHOUIEHMH CIIEOBAHHS MPEIIECTBYIONIEH MHKpPO-

YPOBHEBOM MOJIEIH C ITOCTETYIOMIEH B XOI€ UX CMEHBI.
O¢ddexT cuHeprum v — CIEACTBHE B3aUMOCBS3EH MEXIy y4aCTHHKaMHU
CIIITP npu coBMecTHOH paboTe HaJl 3agadeid, T.e. TeHEpalMy OpraHM3aIy-
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OHHOM CTPYKTYpBI, pEJICBAHTHOW perraeMoit 3amave. [laHHBIA 3QQekT B
CIIITP BhIpaxkaeTcst B MOJTY4YEHUN KOJUIEKTHBHOIO pelIeHus 00jiee BEICOKOTO
Ka4yecTBa, 4eM Jr000e U3 WHINBHIYaJIbHBIX:

VHYUE™, GV)\/DSS?UHVLHFW 35D $&7 SU)
57 (K86 K66 PU "V 987 5(gDEU  US(E) 3@iE) °
TG VYW BY (SO GRS U T U T35

e 5 (6" — MHOKeCTBO pemieHuii 3amauu, nocraBnenHoi nepex CIIIIP,
TIPeTIOKEHHBIX SKCIEPTAMH B Pe3yNbTaTe HHIUBUIYaTbHOM paboTsr; 3 5
— MHOXECTBO MOKa3aTesIel KaueCcTBA MHIANBUIYAIBHBIX PEIIEHUM KCIIEPTOB;

U i) - pemenue, Bripaborannoe CIIIIP, B pe3ynbTaTe cOBMECTHON PaGoTHI

skeneptoB; S — kauectBO pemenus, Beipadorannoro CIIIP; YHY — or-
HolIeHHe, cBssbiBaroniee axcnepra win CIIIIP ¢ BeipaboTaHHBIM pelIeHuEM.
Kak moka3ano B Tabmn. 2.1, conmanbHas ¢acwmuranus V Tpesmoiaraet

YCUIICHHE JIOMUHAHTHBIX PEaKIUi B MPHUCYTCTBHU IPYIHX SKCIEPTOB, T.C.
CMOCOOCTBYET YCKOPEHHUIO BBIPAOOTKH PEIICHHIA:

VIMYETIG VYD TR 357DS &7 UM P 887585 Vo
QBFW(S%&7 SUglﬁ pVSO Slg%) ) 3\58': VSL

rae 3 5% — cKOpoCTh BEITIONHEHHS AEHCTBUSA NPH MHINBUIYANBHOMN padoTe,
3 5% — cKOpOCTB BHINIONHEHHS ASHCTBHSA NPH paboTe B KOIIEKTUBE.

Amnanu3 BeipakeHnit (2.7) — (2.19) mokazai, 4To HEKOTOpPbIE MaKpPOYpOB-
HeBble 3(¢eKThl B3auMocBs3aHbl. Hampumep, Bwipaxkenus (2.7), (2.11),
(2.16) u (2.18) Moryr ObITh TIPe0OPa30BaAHBI C UCIOIH30BAHUEM BBIPAYKCHUS
(2.17) cnemyrommm 00pa3oMm:

DG DRI , '65 W5 (SUP° IS DTV U Y8208/
KR WR'™WER | '66 B5 (SUP° 35UDKFY UPCYeB.asp/

VO IWRYY, oV 35Y'°P0 545D 9%/
qj ‘tDC35 Fg$/) FbFL\j( US/UW ﬁr_(v IGEU YDOng %r%)g/so FU I
QBJHV(DFWHVIGE & OU% U DF:N $H&)7 DS‘ILPV ’UW?DJ X0

quHV(UHl\_/J HVUXO)UBI\?\tV uUHV Ujl’)/HVUX({JH\IfIFW
VH BRYY" , 357)506( U Y 5§6°”F35T( 23)
YR VW BY ( NU SRG B YTS U S SVERETE

Bepakenust (2.20) — (2.23) mokaspIBaloT, YTO OCOOYIO W OCHOBOIIOJA-
TaroIIYI0 POJb CPelr KOJUICKTHBHBIX 3 dekToB B CIIIIP urpaer camoopra-
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HU3aIUs — TPEANOCHUIKa BOSHUKHOBCHHUS IPYTHUX (PPEKTOB, MOIOKHUTEIHHO
BIUSIOMUX HA pe3ynbTaT padotsl CIITIP, Takux kak, ajanTanus, TOMEOCTas,
camooOyueHue u cuneprus [ 128].

KZfhhj]Zgbazpby \ kbkl_fZo ihA~r_j db ijbgylby j_

IIponecc mpunstus pemenus B CIIIIP — nouck xommpomwucca, ymnpas-
nsembiit JITTP. Lenb noucka — «pe30HAHCHOE COCTOSTHUEY, CUHEPTeTUYECKU I
a¢ ekt xoma oocyxnenus B CIITIP, koraa KOUIEKTHBHOE, HHTETPUPOBAHHOE
pellleHHe KayeCTBEHHO JIy4Yllle M JIMIIEHO HEIOCTaTKOB WHIUBHyaJIbHbIX
MHEHUH 3KCIEPTOB.

Bo MHOrmx paborax HCCIEIYyIOTCS 3aBHCHMOCTH TposiBIeHHsT dddekTa
camoopranuzanuu ot csoicts CIIIP [116]. P. Craiicu [117] npeanoxun
JarpaMMy COOTHOLIEHHS T'paHMI] Topsiaka U xaoca (puc. 2.7), Ha KOTOpoH
JIBE OCH: «COITIACOBAaHHOCTB» U «YBEPEHHOCTbY». [loA cOriaacoBaHHOCTBIO
TIOHMMaeTcs cTeneHb Onm3octi MHeHMH yuactHHKOB CIIIIP o Texymewm co-
CTOSIHUM OOBEKTa YNpaBlieHHsl. YBEpEHHOCTh — OIL[EHKa BO3MOXKHOCTH TPEa-
ckazanus ydactHukamu CIIIIP ero 6ynymero cocrostaus. P. Cralicu monara-
€T, YTO IPH BHICOKHX YPOBHSIX COTJIACOBAHHOCTH M YBEPEHHOCTH, HanOoiee
s¢pdexruBHo pynkumonupyror CIIIIP c sxecTkoil mepapxueil yrpaBieHUs U
npennaraer HasbiBaTh Takue CIIIIP «opranuzoBanHbiMu». Eciu MHeHUs
yuactHUKOB CIIIIP namexku OT COracoBaHHOCTH, a COCTOSIHME OOBEKTa
yrpasieHus cinabo npenckasyemo, B CIIIIP BO3HHKAIOT CiTydaifHbIe, HUKAK
HE CBsI3aHHBIEC JEHCTBHS U MHEHUsI, KOTOpPBIE CO3Ja0T OECOPSI0UHYIO0, Xa0-
Tnunyto atmMocgepy. Takas CIITIP — «HeopranuzoBaHHas». MEKIy STUMH
nByMs «montocamu» P. CTaiicu BbIAEISET TPETUM KIIACC CUCTEM — «CamMoop-
rausyromuecsi». [ HUX XapakTepHa SMEp/PKEHTHOCTb, UX CTPYKTypa U
B3aUMOJICHCTBUS MEXY dJIeMEHTaMU CIIOHTaHHbI, B pe3yabTate yero CIIITP
3¢ QEKTUBHO pemaeT MOCTaBJIEHHbIE 3aJadl, aJanTUPYsSCh K MEHSIOIIeHcs
BHEIIHEN cpene.

OpHa U3 TONBITOK OMUCaHUs (PYHKIIMOHUPOBAHUS CaMOOPTaHHU3YIOIIMX CSI
cucreM — CDE-monens [118] I'. EostHr, onmckiBatomiast paxTopsl, BIUSIONIAE
Ha CKOPOCTh ¥ HampasicHue 3¢ dekra camoopranusanun. Eciou wien CIITIP
TIOHMMAaeT, KaK KaXJbIid U3 (aKTOpOB 00YCIaBIMUBAET CAMOOPTaHU3ALHUIO, U
MOXET MOBJIMATH Ha 3TOT (AKTOp, OH MOXKET IIeJIeHANPaBUTh CaMOOpTraHU3a-
muto B cucreme. [IpuMeHeHHe AaHHOM MOJAENH K CaMOOPraHU3YIOIIMMCS
cucTemMaM 3 cpeaHel yactu auarpammsel P. CTaiicu mo3BossieT y4acTHUKAM
CIIITP BnusATh Ha OanmaHc Mexay mopsinkoM U xaocoM B CIIIP — mexny ee
Ype3MEpPHOH OpraHn3aleil U IOTHBIM OeCIOPSIKOM.
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L
P

Bbicokas HU3Kas
YBEpeHHOCTb

Puc. 2.7 — lnarpamma cooTHoLIeHHs TpaHuLL topsiaka u xaoca B CITIIP no P. Ctaiicu

P. Iackans, M. Mumiemans u JI. [Ixuos [119] npennaratror ans mno-
ctpoenust camoopranusyromuxcss CIIIP ucnons3oBaTe npuHImn 3naToBia-
cku (repounu anrimiickoi ckasku «Goldilocks and three bearsy, n3BecTHON B
OTeuecTBEHHOU JutepaTtype B nepeckase JI. Tonctoro non HazBanueM «Tpu
MeJIBe/Is»): Kallla BKyCHa, €CJIM OHA HE CIUIIKOM ropsida W He CIIUIIKOM XO-
JIOZHA: IS HOPMAJIBHOTO TPOTEKAaHUsI CAMOOPTraHU3alny YUCII0 MpaBuil (or-
paHMYEHHH) B CUCTEME JOJDKHO OBITh HE CIMIIKOM Majlo M HE CIUIIKOM Be-
siko. 1o uX MHEHHIO, KII0Y K CaMOOPTaHM3al|1 JIEKUT B KOHPIIUKTE MEX-
Iy TIOPSAKOM M CBOOO/OW BOiM. B mpupose Takoil KOH(IIMKT BO3HHKAET,
HalpHUMep, MEXKAY €CTECTBEHHBIM OTOOPOM (IPE/ICTABISIONINM ITOPSIOK) U
KPUTHYECKUMHU COOBITHSIMU (CITydaliHble MYTalliM WM pa3pylIeHHe OKpY-
xaromed cpensr). B CIIIP nopsgok obecrieunBaercs npaBuiiaMu (OrpaHu-
YEHHUSIMHU) U KOOpJIMHALIMEN B3aUMOICHCTBHSI SKCIIEPTOB, @ CAMOOPTaHU3ALHs
CIIIIP coctouT B ompeeiicHUH Kakue U3 ee (GYHKIMHA Wid oOnacteil nes-
TEJIFHOCTH CIIMIIKOM YHOPSJOYEHBI, a Kakue, Ha00OpOT, YIOPSIOYEHbl He-
nocrarouno. Ecimu yuactHuk CIITIP (akcnept nnum JITTP) 3amewaer, uro ca-
MOOPTaHHU3ALMH TPEMSATCTBYET CIMIIKOM BBICOKasi WM, HA000pOT, HeloCTa-
TOYHAsl YNOPSJOYEHHOCTh ompeneneHHbix ¢ynkuuid CIIIP, on nomxen
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TIPEANPUHSTE ONpEeTIeHHbIE IIard M0 KOPPEKTHPOBKE (DaKTOPOB, BIUSIO-
LIUX Ha CAaMOOPTraHU3aIHIO.

B [116] BopenstoTcs cnenyronme GpakTopsl HHTEHCHBHOCTH CaMoopra-
nuzauuu B CIIIP: orpaHnyeHHOCTh, HaJW4YHEe pa3HOIIACHH U TpaHCHOpMHU-
pytromiee B3aumozericteue. Mcnons3ys 3tu hakropst, JITIP Moxer BIUATH Ha
CaMOOpTaHU3alMIO, YCHINBAsh WIM OCNAa0iss CTENeHb YIOPSAOYEHHOCTH W
xoHTpost B CIITIP.

OrpaHHuYeHHOCTh omnpenenser, uTo BxoauT B coctas CIIIIP, a uto gBus-
eTcs BHEIIHEH cpefod, MHBIMHU CIIOBaMHM, ycTaHaBiauBaeT rpanuiyy CIIIIP.
IIpu u3zmenenun rpanuip! cocraB CIIIIP mensercs, B pe3ynpTaTe 4ero co
BPEMEHEM BO3HMKAIOT HOBbIE OTHOLICHMS U CTpyKTyphl BHyTpH CIIIIP. Cy-
IIECTBYIOT pa3JIMYHbIE MEXaHW3MBI, OOECIIeUMBAIOIINE OrPAaHWYEHHOCTH
CIIIIP: 1) «marHuT» — MOIIHAS CHJIA, IPUTATHBAIONIAs K ce0e 4acTHu CHCTe-
™Mbl (yuactHukoB CIITIP), HanpuMep, aBTOPUTETHBIH JHIEp WIM OrJallleHue
uenu; 2) «0apbepy» — BHEIIHEE OrpaHWYeHHe, YAEp>KHBAIOIlee YacTH CHCTe-
MBI BMECTE, HallpuMep, NMPUHAJIEKHOCTb HKCIEPTOB K HEKOTOPOMY OTAETY
ycunuBaet 3QQeKTHBHOCTh KOMaHTHOW paOOTHI BHYTPH OT/IENA, B TO )K€ Bpe-
Ms OHa MOXET YCIIOXKHATh B3aUMOJEUCTBUE C SKCIEPTaMH APYIUX OTAEIOB
TIPY HAJTMYUH KOHKYPEHIIMH MEXAY HUMH; 3) «CXOJCTBO» — KCHEPTHI yAep-
xwuBatorcs B CIIIIP Gmaromapsi cyniecTBYIOIUM MEXIy HUMHU CBS3SIM, Ha-
npuMep, NpodhecCHOoHaTBHBIM, KYJIBTYPHBIM, COLMAIbHBIM WM MCHUXOJIOTH-
YECKUM.

Paznornacus B CIIIP — aBmkymas cuia ee M3MEHEHHUH, o0ecreunBaro-
masi MOTeHIWAN Iyl MOBBIIEHUS 3()(eKTUBHOCTH pabOoThl, KaK OTIEIbHBIX
skcnepToB, Tak u CIIIP B nenom. Brmrouenue B cocras CIIIP yuacTHHKOB
Pa3HbBIX CHENUATIBLHOCTEH C pa3IMYHBIM OMBITOM pabOThl MPUBOIUT K WHTEH-
cuurKaMyu caMOOpraHM3alMi, a BO3HUKHOBEHHE CYIIECTBEHHBIX IPOTHBO-
peunii M KOH(IMKTOB MEXIy SKCIEpTaMH BeJET K OOpa30BaHMIO HOBBIX
ctpykTyp B CIIIIP. CymecTBeHHOE NPOTUBOpPEUHE ONMPENEISIETCS] CUCTEMON
nenHocrei yyactHukoB CIITIP, Hanpumep, eciau 3KCHEpThl MPUAAIOT CHIIb-
HOE 3Ha4YeHHEe ONBITY, TO BHIpAOaTHIBAEMBIE pelIeHHs OYIyT ONpenesiThCs
HaunOoJIee ONMBITHHIMU y9aCTHUKAMH.

Tpanchopmupyrolee B3auMOEHCTBHE ONpeneNnser, Kak, HeCMOTpsl Ha
HalIW4Kie 3HAYUTENIBHBIX Pa3HOIJIACHM, 3KCIEPThl MEHSIOT MHEHUE U H3Me-
HSIOTCSI CAMM B XOZI€ B3aUMOJEUCTBUS APYT C APYTOM U C TPETbUMU 3alHTeE-
pecoBannbiMu Juiiamu BHe CIIIP. Bonbiee uncimo Takux TpaHchOpMU-
PYIOLIMX B3aUMOJCHCTBUI YCKOpSET caMOOpraHU3allMI0, MEHbIIEee — 3aMe/l-
nsier ee. JlroOas mepenavya MHGOPMALUM, SHEPTUH WM BENIECTBA MOXET
OBITH YacThlO TpaHchopMUpYIOlIero B3anmoselicteus. He Bce B3aumoneiict-
Busl TpaHcopmupytomue. [Ipu MoBepXHOCTHBIX, HEJOCTATOYHBIX OTHOLIE-
HUSX SKCHEpThl pabdOTaloT pa3po3HEHHO, HE3aBHCHUMO, YTO HE MPUBOAUT K
BO3HUKHOBEHUIO COTIACOBAHHOM CTPYKTYpPHI. Y YaCTHUKH HUCIBITBIBAIOT YYB-
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CTBO HM30JIMPOBAHHOCTH W Oecnopsiaka. Ecim ke CBSI3M CIMIIKOM CHIIBHBI
W/WITM MHOTOYHCIIEHHBI, DKCIIEPTHl UMEIOT MaJlo CTerleHel CBOOOIbI, YTO Or-
paHn4MBaeT UX BO3MOXHOCTH. Uem Oomnbie ydactHukoB B CIIIIP u cszeit
MEXIy HOMH, TEM BEPOSITHEE, YTO KaX<JIbIi 3KCIIEpPT, COJEHCTBYET camoopra-
HU3aIUH.

IMpodeccop, moxrop memuuuuel H.A. Kantep paccmaTtpuBaer ncuxoso-
TMYECKHE acIeKThl CaMOOpraHu3aliy U cuHepreTndeckoro 3¢ dexra B CIITP
[129]. On mpeanaraer HecKOJIbKO MpuUeMoOB noBeneHus ydactuukos CIIIIP,
00JIeryaronyx BO3HUKHOBEHHE CHHEPTeTHYECKUX OTHOIIEHUH MEXIY HUMH,
KOT/la KaXXIbl U3 JKCIEPTOB CBOMMHU JEHCTBHUSMH CIIOCOOCTBYET ITOBBIIIE-
U0 3ddexTruBHOCTH padoThl Apyrux ydactHukoB u CIIIIP B nenom. Otn
TIPUEMBI HE PEBOJIIOIIMOHHO HOBBIE. BOJBITMHCTBO U3 HUX JIIOAN CO3HATEIHHO
WJIN TIOJICO3HATEIBHO HCITONIB3YIOT C IaBHUX BpeMeH. TeMm He MeHee, UMEHHO
OHH, 110 MHEHHIO aBTOPA, CIIOCOOCTBYIOT BO3HUKHOBEHHIO CHHEPT€THUECKOT O
a¢dexra.

ljhy\e_gb_ kbfilZpbhyxrusroe B3aumoneicTBie MExay JHOIb-
MU BO3HHKAET, €CJIM OHM OIIYIIAI0T HEKOTOPYIO OJIM30CTh, CXOJCTBO XapaK-
TepoB, MHTEPECOB. /Il KaXKJ0r0 U3 HKCIIEPTOB €CTh MHOXKECTBO I'paHel MpH-
BIeKaTeabHOCTU. Eciu cummnarus yuactaukoB CIITIP ocabeBaer, TpeOyercs
TIPOSIBUTH €€, pU4eM OONbIIoe 3HAUEHHE NMEIOT HeBepOabHbIE TPOSIBIICHNUS
cummatii. Kpome Toro, aBTop MoJYepKUBAET, YTO CUMIATHS JOJKHA OBITH
WCKpPEHHEH, TaK KaK JIFOJI JIETKO PacliO3HAIOT JIECTb.

ljhyle_gb_ wfiZlbb RHEigly yhenne mocraBurs cebst Ha
MecTo coOecelHUKa, MOHATH ero. [Ipu 3ToM HeoOs3aTeNnbHO pa3/ieNsiTh WIH
MIPUHAMATh €T0 B3IJISIBI, CHCTEMY HEHHOCTEH, a IIOCMOTPETh Ha MUp IJia3a-
MU coOeceHiKa. DMITaTHs PUBOIUT K IPOSBICHUIO CUMIIATHH, B3aUMOIIO-
HUMaHHUIO ¥ TIOBBIIEHNIO 3((eKTUBHOCTH B3amMmojeicTBusi. Kpome Ttoro,
SMIIATHS TO3BOJISIET BHIETH MPOOJIEMY C Pa3IMYHBIX TOUEK 3pEHHs, SIBISSICH
elle OJTHUM IIIaroM Ha IMyTH K BO3HUKHOBEHHUIO CHHEPIeTHIECKOro S deKra.

K_fZglbg_kdzZy ©I_ eCabEd lxyeftenatusy ymorpebisercs B
TIEPEHOCHOM CMBICIIE; HE Kak IpsMasi Iiepeada MBICIeH, a Kak ClIOCOOHOCTh
MOHUMAaTh cOOECEJHUKA C IONycIoBa WK BoobOuie Oe3 cios. braromaps ce-
MaHTHUYECKOH «TeJeraTum) TIoJy4yaTe]b COOOIIEHUS MOHMMAaeT CMBICI,
BKJIa/IbIBaeMbIH ero ormnpasureneM. CeMaHTHUECKasl «TEIENaTHs» BO3MOXHA
TOJBKO TPU CHUMITATHH U 3MIIATUH MEXAY OTIPABHUTENEM M IOJydaTesieM
COOOIIEHHMsI, TO €CTh IPU HAIWYMHU y HUX CXOXKHUX MOJIENIEH BHELIHETO MHPA.
CemaHTHUECKas! «TENENATHs» COKpAIlaeT BpeMs Nepeaadd COOOIEHNI MexX-
ny ydactHukamu CIITIP. OHn cnocoOHBI MOHMMATH CMBICT COOOIIEHUS, HE
MIOJYYUB €ro ITOJHOCThIO, OCTAHABIIMBAs COOECEIHMKA, KOr/a CeMaHTHKa
HepeAaBaeMoro CooOlIeHUs cTana AcHA. B pe3ynbraTe MOBBILAETCA CKO-
pocte obcyxkaenus B CIIIIP. Dto crnencTBue TOro, 4yTo SKCHEPTHI 33 CYET
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CXOXHMX MOjeNell BHEUIHEro Mupa (hOKyCHpYIOTCS HE Ha CHHTAaKCHUCE CO00-
IIIEHMs, a HA €r0 CeMaHTHKE.

© Kb g Z HcAu B CIIIP nposiBisieTcss CUMIIATHSI, SMIIATHS, CEMaHTHYE-
CKasl «TeJlenaTHs», BO3MOXKHA CJIETyIOIIasi CTaiusl CHHEPreTHIecKoro (yHk-
uronupoBanust CITIP — «cuHancy, Koraa SKCIepTsl py 00IIEHUH TPaBUIIb-
HO BOCHPHUHMMAIOT HE TOJIBKO CEMAHTHKY IepeqaBaeMbIX COOOIIEHHH, HO U
TIOCJIE/ICTBHS ATH COOOIIIEHHH.

>im’ _ex[gZy [-=lasroEop Ge3 pasapaskeHHs MO OTHOIIEHUIO K
U/esIM M JEHCTBHSM ONITOHEHTa. X0/ JApYyKearo0HOI Oecepl pernaMeHTupy-
eTcs ATUM IoJpa3yMeBaeMbIM coriameHueM. Eciu oHo Hapymiaercss ogHON
u3 CTOpoH, Oecena Hed((eKTHBHA U Ja)xke KOHTPIPOAYKTHBHA. Ero cyth B
TOM, YTOOBI HE OOMKAaTh M He OOMXKaThcsd Ha cobecenuuka. Eciaum omuH u3
cO0ECeTHMKOB MBITAETCS IEPeKpUYaTh JIPYroro, NMPOSBISET WM OIIyIIaeT
BpaKAE€OHOCTH, 3TO HETJIACHOE COIIAllIeHHe HapYIIaeTCsl.

Kh\_jr_ggZy [— keichids ¢opma B3aumMojeiicTBHs y4acTHHKOB
CIIIIP, korja BhIIETIEPEUNCICHHBIE IPUEMbI UCTIOIB3YIOTCA HACTOJIBKO Yac-
10, uto CIITIP (pyHKIMOHMpYET KaK eMHOE LIENI0e.

H.A. Kantep [129] noguepkuBaeT, 4TO JaHHbIE MPUHIMIBI OKA3bIBAIOT
HauOoublIee BiusHUE Ha camoopranuzanuio B CIIIP, ecnu Bce nnm Goinb-
IIMHCTBO €€ YYaCTHUKOB MX NPUHHUMAIOT M MCIOJIB3YIOT. B MpOTHBHOM Ciy-
Yyae, HE TOJILKO HE BO3HHKAET CHHEPreTHYecKuil 3((eKT, HO BO3SMOXKEH U
o0paTHBIN APPEKT — «aUCeprus», T.€. pe3ylbTaT padOThl KOJUIEKTHBA MOXET
OBITH XYK€ PEIICHHUH, MPeAaraeMbIX OT OT/AENBHBIX IKCIIEPTOB.

O00011ast BeIIIECKa3aHHOE, MOYKHO YTBEPIK/AaTh, YTO KIIIOY K MOSBICHUIO
camoopranuzanuu B CIIIIP — B3aumMoneiicTBue ee y4acTHUKOB. HTeHCHB-
HOCTh CaMOOpPTaHM3AIMM 3aBUCHUT OT KOOpJIWHAIMK B CHCTEME, 0Oecredu-
BaIOIIEH HEOOXOMMEBIC YPOBHHU yropsmodueHHOCTH win xaoca B CIIIIP, cre-
NI€HH COTJIACOBAHHOCTU MHEHHUH Y4aCTHUKOB, Hanuuus pazHoriaacuid B CIIITP
u crocoba WX paspelieHusi. B cnenyromem paszgene paccMOTpUM B3aUMO-
CBSI3b MOHSTHH «CaMOOPTaHU3AIMD), «KOOPIUHALMS), «COTIACOBAHHOCTDY U
«cnop» B CIITIP. CornacHo uccnenosanusm H.A. Kanrepa cepbe3noe Bius-
HHE Ha CaMOOPTaHU3AIMIO OKAa3bIBAIOT ICUXOJOTMYECKHE aCHEeKThl B3aUMO-
JIEWCTBHS YYaCTHUKOB, TIO3TOMY BO3HHKAET MpoOJieMa MoA00pa yIaCTHUKOB
HCKpEHHE pazjensiiomux npeanoxennsie H. A. KantepoMm mpuHLMIBI B3au-
MozelcTBus. KittoueBoe ClIoOBO — «UCKPEHHOCTB», TO €CThb JKCIEPTY HENb3s
JIaTh 3a/laHue TPOSBIISATh CUMIIATUIO WIIM AMIIATHIO K JAPYTUM WiIeHaM KOJ-
JIEKTUBA, TaK KaK HEHCKPEHHOCTh JTHX IPOSBICHUH MOXET TOJHKO HaBpe-
JIITH TIPOLIECCY TPHHSATHS PELICHHUH.
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Bkke ~h\Zgb_ kZfhhj]ZgbaZpbb dHHh\Dbggpbib kh]e
b kihjz \ kbkl_fZo dtb"tjbjgylby jgbc

Opranusarusa CIIP — Tpyanoemxuii nporece peneHus KoMIUIeKca 3aad,
YacTh U3 KOTOPBIX BO3HUKAET CIIOHTaHHO U He (opmynupyema 3apanee. [Toa-
00p yJaCTHUKOB 3aHMMaeT roabl. W jmeno maxke HE B TOM, 4TOOBI coOpaTth
BBICOKOKJIACCHBIX DKCIIEPTOB M3 PA3JIUYHBIX O0JIACTEH, OXBATHIBAIOIINX OC-
HOBHBIE acCIeKThl pa3HooOpasms ciokHOW 3amaun. HeoOxoanmo 3acTaBUTH
ux paboTraTh BMeCTe M NPABWIFHO B3aMMOJIEHCTBOBATH. XapakTep 3THUX
B3aMMOJICHCTBUI, 00ecreYnBaONIMii BOZHUKHOBEHUE d(PQeKTa CaMOOpraHu-
sarmu nipu pabote CIITIP Ham omHOW 3amaueii, MOXXET OBITh HEpPEIICBAHTCH
Jutst perrenust apyroit. JITIP nomkHo nmets 3HaHMS 00 3((EKTUBHOCTH yCTa-
HOBJICHUSI U MTOJIEPYKAHUS Te€X WM WHBIX OTHOIIEHUH MEXJY YYaCTHUKaMHU
JUIS PEIICHNs pa3IMYHBIX 3a1au.

Kak nmokazan ananus uccrenoBanuii B oonactu camoopranuzanuu CIIIIP,
HauOoIbIIee BIMSHUE HA MHTEHCHBHOCTB 3TOTO 3(h(eKTa OKa3bIBAIOT TaKHe
OTHOIIEHHST MEX/Ty DKCIIEPTaMH KaK KOOPIUHAIHS, COTJIACOBAHHOCTH U CIIOP.

Dhhj”bgZ gloyienoBanne NOHATHS «KOOPIMHAIMS» IS KOIHYECT-
BEHHBIX, XOpOIIO (hopMaTU3yeMbIX 3ajlad HCCIEeIOBAaHMS Olepaunuii npen-
craByieHO B paborax J[x. ®apkama u JI. B. Kantaposuua [98], Ix. Janmnura
u I1. Byada [99], a Taxke P. beruimana [100] mo mMaTemaTHdeckoMy Ipo-
rpaMMUpoBaHui0. [Ipy 3TOM JIeKOMIO3UIMS CIIOKHON 3a/ladd Ha COCTaBHBIC
YacTH CBOAMTCS K XOPOIIO Pa3BUTOMY B MaTeMaTHKE IPHUEMY IOHCKa JUIs
WCXOJIHOW MaTpHIBl ee «OJIOYHOW» CTPYKTYpBI, BBHIUUCICHUSIM HA YacCTSX-
0JI0KaxX M YMCJIEHHBIM METOJaM MHTerpanuu (00beIMHEHHs) YaCTHBIX pellle-
HUi B obmee. B paborax M. MecapoBuua u Y. Takaxapbl npeyioxkeH HHOU
MOAX 0/ K KOOPIMHAIMH B CIIOXKHBIX (hopMasn30BaHHBIX 3a7a4ax [101], BBe-
JIeH TlocTysiaT coBMectuMocTH. [locTynaTt yrBepmaer, 4To 3a7a4u KOOp.IH-
HUPYEMBbI OTHOCHTENBHO TI00aIbHON 3a/1auy, KOr/la OHM CKOOPJHMHUPOBAHBI
OTHOCHTENBFHO 33/1a4H, PelIaeMOi BBIIIECTOSIIUM dyieMeHToM. Ecim pemae-
MBI€ 3a/la4l COBMECTHUMBI, TO TJI00anbHasl LeNb JOCTUTAaeTCs TOrja, Korjaa
BBIIIECTOSIINN pelaTenb KOOPAUHUPYET JIOKAJIBHBIE 3JIEMEHTHI TI0 OTHOIIIe-
HUIO K €r0 COOCTBEHHOM I1eNH, T.€. 0OECIeunBaeT UX UHTErPaLUIO B €AHHOE
uenoe [101]. Tlpu TakoM moaxone CloXKHAsi 3ajJaya paccMaTpPUBAETCS Kak
TIOCJIE/IOBATENIFHOCTh PeIlaeMbIX I0/33/1a4 0e3 CTPYKTYPHO BBIZEICHHOTO
KOOP/JIMHUPYIOLIETO 3JIeMEHTa. B 3TOM ciTydae TOIBKO 3aBepIleHNE perieHus
BCEX 10133124 ITPOSICHSIET, MOJTYYEHO JIM pelieHue o0IeH 3a1auH.

[Mpumenenne @.U. Ileperynoseiv, @®.JI. Tapacenko, P. Axopdom, .
Owmepu [102, 104] cucteMHOro noaxoja K aHaJIu3y peleHHs CIO0XKHBIX 33]a4
nano Ooree COBEPIICHHBIE TEOPETHKO-MHOXKECTBEHHBIE NPEICTABIICHUSL.
CrnoxxHble 3a71a4i 00pe COCTaB, CTPYKTYPY M AMEPIOKEHTHOCTb. [Ipu aToM
BO3HHKJIM MPOOJIEMBI C KOJIMYECTBEHHON MEpPOH CIIOKHOCTH M HCCIIEIOBaHH-
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€M TPUYMHHO-CJIECTBEHHBIX CBSI3el KaYeCTBEHHBIX (KOJMYECTBEHHBIX) I1a-
paMeTpoB 3a/lauu C ee MHTErpaTUBHBIMU CBOHCTBaMHU. [IpakTHka KOJIEKTHB-
HOT'O pelleHus 3aqauu ornepatuBHoro ruianuposanus B CIIIIP, mokaspiBaer
00s13aTeNIbHOe HaTMUMe KoopauHupyromero 3nementa — JIIIP, mucmerdepa,
BBINOJHSIOIEr0, B YaCTHOCTH, ClenuduiecKue, Malon3ydeHHble (QyHKIHH,
CBSI3aHHBIE C CAMOOPTaHU3AIMEH KOJUIEKTHBHOI'O 00CYKACHUSL.

Takum 00pa3om, Ha IpUMepe YTOYHEHHS W Pa3BUTHS TOHATHA «3a/ada
TIPOCIIEKHUBACTCS TPUUMHHO-CIIEACTBEHHAs! CBSI3b: YeM CIIOKHEE 3aj1a4a, 4yeM
pelieBaHTHEE OHA PEATbHOMY MHUPY, TEM OCTpee HEOOXOAMMOCTh BBEICHHUS
MeXaHM3Ma B3aUMOCBS3M MEX/Y OTAEIBHBIMH YacTAMH, HojA3ajadaMu. AB-
TOPBI METO/IOB PELICHUsI CIOKHBIX 3324 Ha3bIBAIOT TAKOH MEXaHM3M KOOp-
IUHAIEH.

Cessyromiee 3BeHO B 310# cucreme — JIIIP. Ero paGora crpoutcs cie-
nytomuM obpazom: 1) JITIP pazbuBaeT ucxomaHyro 3aqady Ha 4acTu U HOpPY-
YaeT JKCIepTy Mmoj3anady; 2) oKuAaeT, Korjaa SKCHepThl peliaT I1o13a1auu;
3) arperupyer pe3yabTathl; 4) M0 000OIEHHOMY PELICHHIO AENaeT BHIBOJ O
€ro JOIMYCTHMOCTH, JINOO BBIAAET 3aMEUYaHUs HKCIEPTaM U PEIICHHE CIIOX-
HOH 3a7auil HaynHaeTcst 3aHOBO. ClieyeT OTMETHUTh, UTO TepenaBast HHPOp-
Maruto 3kcnepram, JIIIP Moxer molT nByMst myTsiMu: 1) MOpy4UTh UCXOM-
HYIO 33/1a4y LEJIMKOM KaXKJIOMY JKCIIEepTy; 2) pa3JeiuTh 3aJady Ha 4YacTh
COOTBETCTBEHHO NPO()ECCHOHANBHBIM 3HAaHHSAM OJKCIepToB. Bropoil myTh
MIPE/ANOYTUTEIbHEE, TaK KaK BBUAY OIPaHWYEHHOCTH 3HAHUHU JKCIepTa, Io-
CJIE/IHUI HE MOXKET OXBaTHTh BCIO 33j1ady, a OrpaHUYMBAETCSI CBOEH mpodec-
CHOHAJIBHOW 00J1aCThIO.

[Mpoananu3upyem, Ha KakoM dTarie W Uil YE€ro MOXKET MOTPeOOBATHCS
«xoopauHAIHs». OYEeBUIHO, YTO HEOOXOINMOCTh KOOPMHUPOBATH BO3HHUKA-
€T TOJIBKO Tocie pa30ueHus] NCXOIHOW 3a1aun Ha 4acTd. Eciam noknarsest
TIOJTHOT'O OKOHYaHWS pelIeHus 110/3aJad, TO B Cllydae BO3HUKHOBEHHUS 3a-
TPYAHEHUH y 3KCIEPTOB KOOPAMHALMS HEBO3MOXHA. B Takom ciyuae, JIITP
TIpUIeTCS WHHUIMMPOBATh pelIeHHe Mmoz3anad 3aHoBo. KoopauHamus akrty-
aJlbHa TOJIBKO B XOJIE PEIIeHHUs M0/3aJad Ha COBEIIAHMSX. 37ECh AKCIIEPTHI
TIPE/ICTABIISIOT IPOMEXKYTOYHBIE Pe3yJIbTaThl, Ha OCHOBE KOTOphIX JIITP BEI-
JIaeT yKa3aHHs DKCIIEPTaM 10 KOPPEKTHPOBKE PE3YNbTATOB PEIIaeMbIX ITO[-
3anad. [Ipuannbl KoopauHaIWuU: 1) OTKJIOHEHHE HHTErPUPOBAHHOTO PEIICHNU S
HCXOJHOM 3aJjauu OT IIOCTaBJIEHHOM 1ienH, 3a 3TuM cieaut JIIP, ananusupys
MIPOMEXXYTOYHBIE Pe3YJIbTaThl; 2) BOSHUKHOBEHHE 3aTPY/AHEHUH y 9KCIIEPTOB
TIPY pELIeHUH MoA3aay.

Takum obpazom, mexay JITIP u skcriepraMy BO3HUKAIOT OTHOIIEHHS KO-

UHV
opauHanuu 5-;-, obecneuuBaromue 3PQEKTUBHYIO COBMECTHYIO paboTy
aKcnepToB. byznem pasnnyaTte MHOXKECTBO MUKpOypoBHEBbIX Mozeneit CIIITP

C KOOpAWHAIUEN K6 6:rrZ K6 (. Ecn xe B CIIIIP oTHOWEHMA KOOpAMHA-
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UHV
uuu 5.5, OTCYTCTBYIOT, TO €€ MHKPOYPOBHEBas MOJEb MPHHAUICKHUT
MHOKECTBY Mojeneit 6e3 koopaunamuu G WK e Ko ITpu sTOoM Ha

momenu  (2.6)  BBINONHSIOTCS  YCIOBUSL: 6 6-rry K6 6 rrii,

46 6:rr%K6 6 rr ik 6.

Kh]e Zkh\Z g gkuak buiio mokazano B pasz. 2.1, KOJUIEKTUBHOE TIPH-
ustue pemennii B CITTIP obecrieunBaercst coBMeCTHOH paboTOl HECKOIBKUX
yenoBek. Kaxplii yqacTHUK 00J1afaeT yHUKaJIbHBIM HA0OpOM MOTHBOB HIIH
Lesell 1 UMeeT CBOIO TOYKY 3pPEHHUS Ha pelraeMyro 3ajxady [6], ¥ Bce ydacT-
HUKHM 3aWHTEPECOBaHBI B TOM, 4TOOBI BBIPaOOTaTh 3(h(EKTHBHOE pelieHne
[157, 158].

Pemenus 3aBucAT, Mo kpailiHell Mepe 4acTUYHO, OT NMPEANOYTeHUI IKC-
nieptoB [159]. T1. ®umbepH [160] monaraer, 4To BEIOOP TPYIITBI M KOJLIEK-
TUBHBIE JCHCTBUSI OCHOBBIBAIOTCA HA JKETAHMUAX WM NMPEANOYTEHUSAX HHIU-
BHJIOB OOINECTBA, IPYNITBI WM KOJUIEKTHBAa. TeM He MeHee, KOJUIEKTHBHOE
pemenne CIINIP MoxeT CHIBHO OTIMYATHCS OT MEPBOHAYAIBHBIX MHEHHM
sKcriepToB. B3aumopeiictBys B xone odcyxaenus, skcneptsl CIITIP koppek-
TUPYIOT CBOM TOYKH 3pEHHs, J0pabaThIBAIOT PEHICHHs] APYTHX SKCIEPTOB.
[Tpu aTOoM, yeM pazHOOOpa3Hee NepBOHAYAIBHBIE MHEHHUS H 1IEJIN DKCIIEPTOB,
TeM MMpe 00JIaCTh JAOMYCTUMBIX PEHICHHH, HCCIIEOBAHHBIX B X0/E 00CyX-
nenust. [Ipn pemennn oguux 3amau JIIIP ctpemurcst IMEHHO K TakoMy 3¢-
¢exry. s pemeHus APYrux 3ajad, HamnpUMep, Korjaa Tpedyercs, 4ToObI
9KCIIEPTHl COBMECTHO OOOCHOBaJIM BHIOOD HEKOTOPOIO pPELIEHHs, BBICOKOE
pa3HooOpa3ue Lened U MHeHUH sKcrepToB He TpeOyercsa. Takum obpaszom,
JuIs yeriemHoro pemenus 3anad JIIIP nomwken obnanath 3HaHHAMHU 00 -
(hEeKTUBHOCTH KJIACCOB MUKpOYpOBHEBBIX Mojenei CIIIIP.

B 3aBucumocTu ot cootHomnenus nenelt yaactaukos CIITIP Gynem pas-

JIM4aTh TpU TUIIA OTHOIIECHHUH 110 CTEIEHU COrIaCOBAaHHOCTH: KOHKYPCHIIUTO

UHV o
rpo HPH KOTOPOU AOCTHIKCHHUE LECIM OJHUM YYACTHHMKOM HCKIIOYACT

UHV
BO3MOXHOCTb JOCTWIKCHHUA LECIU APYTUM; COTPYAHUYCCTBO 5FRR5’ Korjga

o UHV
1EJIN YYaCTHUKOB COBIAAAIOT; HEUTPAJIUTET 5QH x» CCJIM IICJIK HE COBIIaJia-

10T U HE POTHUBOpEYAT APYT APYTY.

B 3aBucumoctu ot npucyrcrBytomux B CIIIIP kmaccoB orHomenui Oy-
JIeM BBIIETSATh TpU MOAMHOXKECTBa MHKpOypoBHEBbIX Mmojeneit CIIIIP:
1) corpynHmuecTBa ¥ 6-rr2 K6 t, xorma CIIIIP cocTouT U3 COTPYIHHU-
YarOIMUX W HEHTPAIBGHBIX YJaCTHUKOB, M HET OTHONICHHWN KOHKYpPEHIHH; 2)

HelTpanuTera K B Hxdu ke t, xorna Bce otHowmeHus B CIIIIP neliTpans-
HbIE; 3) KOHKYPEHIIUH ¥ 6-rp# K6 xorna B CIITIP ecTh x0T Gbl OfiHA
rapa 3KCIEePTOB C OTHOIIEHHeM KoHKypeHIuH; B Takux CIIIIP moryr ObITh
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TaKXeC HeﬁTpaJ'II:HBIe 1 COTpYAHUYAIOIHNE YIYACTHUKU; IPU HAJIUYUU COTPYI-
HUYaromrX Y4aCTHUKOB OHU paCCMATPUBAIOTCA KaK eJ_'[I/IHHﬁ MHUMBIN y4dacTt-
HUK, TOrga BC€ Y4aCTHUKU TOJIBKO KOHKYPUPYIOUINE WIHU HeﬁTpaJ'IBHBIe. HpI/I

>ToM Ha Mofenn (2.6) BBINOMHAIOTCS yonoBHS: 6 6rrrs K66 ordiw
'I%GFRpg ke e onitw, 'I%GFRRAS ke 6 FrAS,
'I%GFRR%okﬁﬁ FR%|66 Qlﬁxl\f/.

K'i h j CymectByer HECKOIBKO MPUYHMH UCCICAOBAHUS SIBICHUS «CIIOP» B
CIIITP. IlepBas — pesynbrar E.C. Benrtuens [161]: «O6umx crocoboB 1mo-
CTPOEHHSI MaTeMaTHUECKUX MOjeNel He cymiecTByer... [IocKonbKy MaTema-
THUYECKasi MOJIENIb HE BBITEKAET C HEMPEJIOKHOCTBIO M3 ONHWCaHHS 3aJlauu,
BCET/Ia MOJIe3HO HE BEPUTH CJIETIO HY OJHON MOJIENH, a CIMYaTh Pe3yJIbTaThl,
TIOJTyYeHHBIE TIO Pa3HBIM MOJENSM, YCTpanuBasi Kak Obl «criop monenei». [Ipu
5TOM OJHY W TY JK€ 33/1a4y pellaloT He OJUH pa3, a HECKOJIbKO, MOJIB3YsCh
pa3HOi cHCTeMOH JOIMYIIEHUH, pa3HBIM amNmapaToM, Pa3HBIMH MOJAEISIMHU.
Ecny Hay4yHbIe BHIBOIBI OT MOJIEIH K MOJEIH MEHSIOTCS MaJllo — 3TO CEpPhe3-
HBIH apryMeHT B MOJIb3Y 00BEKTHBHOCTH HccienoBannii. Eciu onu cymiect-
BEHHO PAaCXOJATCs, HA/I0 TIEPECMOTPETh KOHIETIHMH, TTOJI0KEHHBIE B OCHOBY
Pa3MYHBIX MOJIEJNIEH, TOCMOTPETh, KaKkas U3 HUX OoJee aJeKBaTHa JEHCTBH-
TensHOCTUY [161, . 20 — 21].

Bropas npuunHa — pe3yapTaThl MHOTOYHMCIEHHBIX HAOII0eHuH 3a pabo-
toit JITIP, 8 CIIIIP [5]. OnbITHEIA pyKOBOJMTENH B X0JI€ OOCYXKAEHHS cTapa-
eTcsl 3aBs3aTh (OpraHU30BaTh) B ayJUTOPHH SKCIEPTOB AMCKYCCHIO, OUEBH/I-
HO, XOpOIIIO YCBOMB ITPOCTOE MPAaBMUIIO PabOTHI B KOJUIEKTHBE: «B crope po-
KJTAeTCsl ICTHHA». ABTOPHI IOHUMAIOT, YTO U3BECTHBI M PYTHE «KPBUIATHIE»
CY)XJIEHUS] OTHOCUTEIBHO CIOpa.

Haxkonern, TpeTbst npuurHa — 3TO MPEANONIO0KEHUS, B3AThIE U3 [5], rae yr-
BEPXKIAETCS, YTO DKCIEPT YCHENIHO pPEeIIaeT CIOKHBIE 33Jadd, UCIIOIb3Ys
Tpu Buja nHdopmanuu: 1) onsit; 2) nmpodeccuoHaabHbIe 3HAaHUS U 3) Teope-
THUYECKHEe 3HaHUs. [Ipy 3TOM B pacCyKIAEHUSX HaJ pelleHHeM 3aJadd OHU
MIPUMEHSIOTCSL B BBIIICTIEPEUHCIIECHHOM MOPSIZKE.

Takum 00pa3om, MEXIy IKCIIEpTAMH BO3HUKAIOT OTHOIIEHHS KOOpAWHA-

w5314 obecrieunBaronmx 06MeH MHEHUSMH U 10PaGOTKY UX POMEKY-
TOUHBIX pelieHnid. B aToM ciydae OyneM pasnuyaTh MHOXKECTBO MHKPO-
ypoBHeBbix Mofeei CIIIIP co criopom 3kcrnepToB K6 60.vZ K6 | Ecim e
B CIITIP orHomenus criopa 55/\s OTCYTCTBYIOT, TO ee MUKpOYpOBHeBas

MOJIeNTb IPHHAIEKUT MHOKECTBY Mojienei 6e3 ciopa G b K ohe K ,
a Ha wMomenu  (2.6)  BBINONHSIOTCS  CICAYIOUIME  YCIJIOBHS:

'I% GeLvs kGW cds 'I% 6G|_v%0k6& GL\I/(S'G.
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AHanu3 TOHITUI «KOOPJUHALMS), «COTJIACOBAHHOCTE) M «CIIOpP» IOKa-
3aJl, 4TO CYLIECTBYET, KAK MUHMMYM, JIBa KJIACCA MUKPOYPOBHEBBIX MOeNen
CIITIP nmo npusHaky Hanuuus koopauHaiuu Mexay JIIIP u skcnepramu, tpu
KJlacca IO CTENEHU COITIaCOBAaHHOCTH AKCIEPTOB M JBa KJjlacca MO MPHU3HAKY
Hanuuust criopa B CIITIP. Takum 06pa3om, MOXET CyIIECTBOBAaThH HE MEHEe
12 paznuuHbIX KJIaccoB MUKpoypoBHeBbIx mozeneit CIIIIP. B xone camoop-
ranuzanmu (2.17) CIIIIP meHsieT CBOIO MUKPOYPOBHEBYIO MOJIEIb TaK, YTOOBI
0CTaBaThCsl PEIEBAHTHON BO3HHMKAIOUINM 3a/1adyaM. B 3Toil cBsizu HeoOxoau-
MO TIOJIYYUTh 3HAHUSI O PEIEBAHTHOCTH NMEPEYHCICHHBIX MHKPOYPOBHEBBIX
Mozeneil CIITIP pasnuuneiM 3agauaM. MccnenoBaHuio BIUSIHUS NPOLECCOB
KOOpJAWHAIUHY, COIJIACOBAaHHOCTH U CIIOpa Ha KadecTBo npuHumaemsix CIITIP
peLIeHN, Kak MposiBIeHUH d(ppeKTa caMoOpraHu3aliy, MOCBSIIEHbI TIIaBbl
3 — 5. Bonpoc 0 B3anMHOM BIIUSIHUM 9THX TPOIIECCOB HA MPUHSTHE PEIICHUIH
B CIITIP — mpeamer panpHENIINX UCCIEN0BaHUMI.
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FH>?EBJH<:GB? DHHJ>BG:PBB
< =B;JB>GUO BGL?EEM?PMGUO KBKL?F:O

Koopaunanust — npouecc, npoucxoasmuid B CIIIIP B xome pemieHus
CIOXKHBIX 3aJa4 U MPeJCTaBIAIONINN MOCIEA0BAaTeIbHOCTh aHATIN3a NIPOMe-
JYTOUYHBIX PE3yJIbTaTOB PEIIEHUs MOA3a7ay U BBIAAUU YIPABISAIOMINX BO3-
nerictBuil. Koopaunanus ocymectsisiercs JIIIP, ogHako, MOXXeT HHULIIUUPO-
BaThCs W dKcnepTaMu. B nmanHO#N pabore mHMImaTop koopaunammu — JIITP.
MOHATHE «KOoOopAuHanus» npumenurensHo k CIITIP eme He nccmenoBanock.
Nzyuenue peansusix CIITIP onpeneniio pa3pabOTKy HOBOH MOJIETH CIIOXK-
HOU 3aJjauu ¥ METOJa MOJEIUPOBAHMS PELIEHUs CIIOXKHBIX 3a7a4 C KOOpIU-
Haluel moj3ajaay C eiablo UX NPUMEHEHUs 1JIl KOHCTPYUPOBAHUS KOMIIbIO-
tepHeix CIIIIP.

Fh" _ev ©Keh'gZy azZz”~ZqZ k dhhj*bgZpb_c?

3agaud B CHCTEMHOM IOAXOAE TPATULHUOHHO PACCMaTPHUBAIOTCS KaK CHC-
Temsl [102, 104] u3 oTAEIBHBIX HEAETUMBIX 3aJa4-3JIEMEHTOB, MEXAY KOTO-
pPBIMH ecTh CBsi3H, B3ammogzeicTeust (puc. 3.1, 4. Ilopsiok coenuHEeHUS U
B3aMMOJECHCTBUS JIIEMEHTOB B CUCTEME ONPEAEIAETCS €€ CTPYKTYPOHL.

@)

6

Bapgada-cuctema Bagava-cuctema

C KOOpAUHauunein

Ob6osuavenua: S L,'f,E, 35 - 3aa4H-3JICMEHTHI (I0[3a/1auH);
sU- 3a/1a4a-KOOPIAHHATOP, 7qyw| ¢, W =1, ..., 3; ¢ # W — OTHOIIICHHS ITOA3aaY;

Tewl W =1, ..., 3 — OTHOILICHHS KOOPAMHATOPA H MO/3a/a4

Puc. 3.1 — TpaguunoHHOE IpeACTaBIEHHE 3a]]aul B CHCTEMHOM Iojaxoze (a) u
Mpe/ICTaBJICHHE 33/]a4ll B CHCTEMHOM IOJIXO0/I€ C YY4ETOM KOOpauHaImu (0)

57



O6o3nauum 3anauy-cucremy S U, a 3anauy-snement — S U. Torma
35% {SUE, S — MHOKeCTBO 3a/au-37eMEHTOB, BXOIAIX B

X X X
SU; 85% { n $,U.,F_n lx}f — MHOXECTBO JekoMmo3ummii 3amaun S U
[5; 5 (Y, ,Z T.., ; Tz Z — MHOXKECTBO OTHOUIEHUH MEKIy 3a-

JadyaMHu-3JICMCHTaMU; lK — MOIIHOCTb MHO>KECTBA 35 @
MOZ[eJ'H) 3a1a4Yn-CUCTEMbI IPEACTABHUM B BUIC:

SUE  3%% 35% 5 3.1)
a MOJIeTb KaXKJJ0M MojA3aiauu Kak [5]:
SUE 1 '8 0(", (3.2)

rie * /¥ — xomeunas nems; '$ 7% — ucxonnsie nannpie; 0 (7% — ycnosns,
KoHKpermsupyromme kak ' $ 7 npeobpasyrorca B * /X,

Mopnens (3.1) yaoBIETBOPSET BCEM CBOWCTBAM CHUCTEMBI: OHA COCTOUT M3
MHOECTBA J1EMEHTOB — 3 5%, MexIy KOTOPHIMH yCTaHOBJIEHBI OTHOIIIE-
Hus 5% cBA3M OpraHM30BaHbL, UTO OTPAKEHO BO MHOKECTBE JIEKOMITO3HITUI

85 6;; P PEIICHUN 3aJIaYH-CHCTEMBI 3aIaYH-3JIEMCHTBI MPEUMYIICCTBEH-
HO OT/IENEHBI OT BHEIIHEW Cpenbl WIM €€ COCTOSHUE 3a(puKCHpOBaHO, T.€.
BBITIOJTHACTCS TPEOOBAHKE TOT'O, YTO CBSI3U BHYTPH CUCTEMBI MHOTO CHJIBHEE,
YeM C BHEITHEH Cpe/ioi; MpOoCcTOoe CyMMUPOBAHUE PELICHHUH 3a]a4-2IEMEHTOB
HE JiaeT pellleHne 3aaun-cucreMsl B riesiom [109, 110].

Mopnens (3.1) umeer Hemoctatku. OCHOBHOW — HEpEJIEBaHTHOE OTOOpa-
JKCHUE OTHOIICHWA MEXIy JJIEMEHTaMU. YUYHTHIBATH TOJIBKO MHOXKECTBO
otHomrennit 5" Mexny momsanayamu menocrarouno. Mccnenosanus CITIIP
MOKA3aJId, YTO B OOJBIIMHCTBE CIy4acB SKCHEPTHI HE MOTYT JNaTh Mpodec-
CHOHAJIbHBIE PEIIeHHs 1MoJ3a7]ad Ha OCHOBE JaHHBIX O CJIOXHOW 3aaadye, 3a-
nmauHbIX JITTP. OOBIYHO HE XBaTaeT PECypCOB, B YACTHOCTH BPEMEHH, U UMe-
FOT MECTO OIIMOKY B I[eNIeNONaranu. M3MeHeHne epBOHAYAIBHBIX YCIOBUN
B MojienH (3.1) HEeBO3MOXHO M3-3a2 OTCYTCTBHS CYLIECTBEHHOTO JJIEMEHTa —
obpasza JIITP, kotopslii OB BBIMONHSUT (DYHKIHIO KOOPIMHATOpPA M Iepedop-
MYJIHPOBAJ B 3aBUCUMOCTU OT CHUTYAIIMH IEJTH KCIEPTOB. MOXXHO OTMETUTB,
4TO MpobieMa B3aUMOJIEHCTBHS AJIEMEHTOB MMEET IITyOOKWH (uiocodckuii
aCIEKT, MMOCKOJIBKY HET CTPOTOro MOHSITHS O TOM, KaKOE BIIUSHHUE OT/CIIEHBIC
9JIEMEHTHI OKa3bIBAIOT HA CUCTEMY B IEJIOM, M KaK CHCTEMa BIUSICT HA OT-
JIeNTbHBIC 3JIeMEHTHI [ 162]. DTOT acmekT ObUT u3j0keH B pasm. 1.1.

B npemyaraemom mnozxoze pelieHne 3a1auu paccMaTpUBAETCsl HE TOJIBKO
Kak oTOOpakKeHHe IOCIIEA0BATEIFHOCTH PENIeHHs 10/13a1a4, HO U KaK CHcC-
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tema ¢ xkoopaunatopom S U' (puc. 3.1, [), GpyHKIMS KOTOPOrO — MOHHTO-
PHHT W yrpaBieHHe npoueccom pemenns nomsamad S SE, S sxenep-

TaMH B XOJie KOJIIEKTHBHOTO obcyxkmenus. KoopaumHaTop CBA3aH OTHOIIE-
masmu 5N { UY* ZL,.., 1 c xaxnoi 3anaueit S U B cucreme S U,

MOCPEACTBOM KOTOPBIX co6HpaeT I/IH(l)OpMaHI/IIO O COCTOAHUM IIpolecca pe-
IICHHA SKCIEPTOM 3a/]a4u-3JIEMCHTA, U B OIPEACIICHHBIEC MOMCHTBI BPEMCHU
BbIIACT KOOPAWHUPYIOLINUEC BO3JICHCTBUS JIJI1 U3MEHEHHUS BXOIHOTO Ha60pa
JIAHHBIX: PECYpCOB U LeJeHn. HpI/I 3TOM MOJEIb CIIOKHOM 3a/lauu ¢ Koopau-
HaInuen npeacTaBuMa BbIPpAKCHUEM !

SUE 35 35%" SUEN5 5 (3.3)

rme SU' — koopmumarop; 5N { UN* ZI,.., A — MHOXeCTBO OTHOIIE-

HUHA MEX/1y KOOPAMHATOPOM H 33]1a4aMHU-3JIEMEHTaMU.

MOXXHO J1aTh CieAyIollee ONpeAeTeHre CIOKHON 3aJaud — 3TO 3ajaya,
cocTosIIIasi M3 1MoA3aaay, B3anMOACHCTBYIONINX MEXIY CO00i B COOTBETCT-
BUHU C 33JaHHOHM JEKOMIIO3MIMEH, B KOTOPOH BBHIJEICH CHEUUATIbHBINA die-
MEHT — KOOPJMHATOp, YNPaBJISAIONIMHA OOMEHOM JaHHBIMH (3HAYCHUSIMH Tie-
PEMEHHBIX, CHHXPOUMITYJILCAMH U T.I1.) MEX]Ty pelaTeIsiMH 10/3a/1a4.

Cpasuenue (3.1) u (3.3) mokassiBaeT, uto (3.3) umeer Oonee oOmmil xa-
pakrep u cBogurcs K (3.1) mpu orOpaceiBanuu B Moaenu (3.3) 3amaum-
KOOpJAMHATOpa, T.e. B ciaydae, koraa JIIIP B CIIIIP He BrIMOIHSIET KOOpAUHA-
LU0 B XOZI€ PELIEHUsI CIOKHON 3a7aui. DIEMEHT-KOOPJMHATOP MOXET OBITh
TIPE/ICTaBIIeH «KOOpAMHUpYIomIei 3anaueid» ( N-3amadeii), KoTopasi JOJDKHA

X X
ObITh «100aBieHay B aekommosumuo 'S UE N 3 crnoxwoit 3amaun S U,

4TOOBI PENIEBAHTHO OTOOpaXKaTh B MOJENU OCOOEHHOCTH 3aJa4 ILIAHUPOBa-
Hust. PaccMOTpHM CYIIHOCTB 331a4K-KOOPAMHATOPA.

ITycTh 3agava-cuCTEMa OINEPATHBHO-NPOM3BOACTBEHHOTO IIAHUPOBAHUS

SU, cocrosmas u3 aByx mnonzamau-snementos S um S, a

62f (VRO %) 62f { VRO, *yu62f { VRO 9

MHO)KECTBA BCEX BO3MOXKHBIX PpE3YJbTAaTOB pEUICHUs 3a]au-dJIeMEHTOB

S, S usamaun-cucremer S U, coorBerctBenno. Muoxkectso 6 2 F
— pesyIBTHpYIOlIEe peleHue, T.e. HHTerparus pesynstatos 62 fu 62 f.

Beenem muokecrso 0 (7 { PHW 10F(’PI}-I \WEoBUIT KOOpIUHAIIMH.

B mpocreiiiem ciydae 3amau JMHEWHOro mnporpamMmupoBanus [98, 99] sto

HepaBeHCTBa. Ha ImpakTHKe 5T yCJIOBUS Yallle 3aliChIBAIOTCS HA €CTECTBEH-

HOM $3bIKE, HallPHMEp, «ECIM €CTh HEXBATKAa MaTepHaloB (PEe3yNbTaT pele-
mus S \f) u 3akazos ¢ npenoraroii Gonee 50% Gonee MONOBUHBI OT O6IIIE-
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ro umcna (pesynbrar pemenus S Uf), To B IPOM3BOACTBO 3aMyCTHTh TOIBKO
3aKashl ¢ mpefomiaToil 6onee 50%». Toraa, pemenuem 3agaun S U Gymem

CcUHMTaTh UCKOMBINA B X0je padoTel CIIIP mnaH — HHTErpUpOBAHHBIN PE3yITb-
TaT pelIeHns 1moazanad, Koropblii popmupyer JIIIP Ha ocHOBe KOMOMHAIMK
peleHuit noj3ajaay u yCI0BUI KOOpAWHAIUY, Hanpumep,

VRO ,"VRQ 0P} 3nak « » 0603HaYaeT KOHBIOHKIIMIO, 3HAK « O »

0003HaYaeT 0ToOpaKeHue.
Mycts 0(7 {PHW 10|(37‘H WwmHOoKecTBO ycioBuil. Torna Moxer

6I>ITI> OIpCACIICHO COOTBETCTBUEC \ 1 .
\,:62f...62%...0(7 o 6. (3.4)

Dnementsl cootBerctBusi \, — koprexu (VRO fYRO, P), npu
D 1.,1,, E L..,1, J L., 10(7*; K1.,1

o 9] \!
HCHTA — TPECXKOMIIOHCHTHBIM BCKTOP, COCTOANINU U3 PCHICHUA V g (C] lt

y» Te TepBas KOMIIO-
samaun S S, pemenns VRGO £ 3amaun S S u koopamnupyromero
ycosuss PHW O, aBropas — pemenne V R3amaun S U.

CooTBeTcTBHE \1 HC ABJIACTCA (byHKHPIeﬁ, HE MOXKET OLITh 3aIHCaHO

AHAJIMTUYCCKU U BBIYMCIICHO, ITOCKOJIBKY YCJIIOBUA KOOPpAUWHAIIUU U PE3YJIbTa-
ThI PCIICHUA 3a4a4-3JICMCHTOB Yalll€ BCCTO MPEACTABJICHbBI HAa €CCTECCTBCHHOM
si3p1ke. OHO OJHO3HAYHO, IMOCKOJIBKY HEBO3MOXHO PCAIM30BATH HECKOJIBKO
IJIaHOB TPOM3BOJACTBA Cpa3dy, CHOPBCKTHUBHO — KaXXJO0€ PCUHICHUC 3aJadu

S U coorBercTByeT x0Ts 661 otHOMY dementy n3 62 ... 627 ...0 (-
¥ He MHBIOKTHBHO, TaK KaK He KaxaoMmy snementy w3 62 ... 627 ...0 (%
cooreerctByeT pemenue 3anaun S . TIouck 571€MeHTOB COOTBETCTBHS |\
— 3amaua koopauHatopa ( M3amaua). IIpouecc ee perieHus Ha30BEM «IIPO-
[IECCOM KOOPIMHAIUID U PACCMOTPHUM €ro IOApOOHO.

IycTs B pesynbTate pemenus nonzagad S Uu S U momyuens pemenns

VRGO tun VRO £ mpuuem (VRO *WRO ~_®(7 ,
T.e. nonydennsie pemenns VR u VR (npu scex PHW 0 e npu-
BozaT K pemennto 3amaun S U. 3nak « @ » 0003HAYaET OTCYTCTBHE OTO-

OpakeHUs MHOXKECTBA C JIEBOI YacTH 3HaKa BO MHOXKECTBO C €ro IIpaBoi
vactu. [Ipu 5ToM HeoGXomMMo MoBTOpHOE pemienue 3amad S u S U

Opnako B CIITIP yacto HET BpeMEHH Ha TO, YTOOBI pemiaTh 3a/1a4y 3aHOBO,
MOITOMY paccyxkieHus Haj cnokuoi 3amadeit S U pasbusarorcs Ha OT-
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JIeNIbHBIE, JIOTUYECKU 3aBEpILICHHBIE IPOMEXYTOUHbIE dTansl [163, 164], a B
KOHIIE ITalOB CHCTEMATUYECKU MPOBEPSAETCA MHTETPUPOBAHHBIN pe3yabTaTr
pellIeHHsl CIOXKHOW 3ajJjauu, T.€. OpraHM3yeTcs UTepaTUBHBIA mpouecc. Kak
cnencteue, pemrenns nomsagaun S U (MMHMM paccykmeHMs SKCrepToB)
TaKXe pa30MBaIOTCS HA YaCTH.

B paccMaTpuBaeMoM mpumepe, B niponecce pemenns 3amad S u S LS

OyAyT MONYYEHBI CIEAYIONHE TPOMEXKYTOUHBIE PE3YIIBTATHI:

L \/ K\ A/ \/ K v ]
VRO ROV KV VRE Y 55)
VRO, ROV XY VRO
re 1, — KOJIMYECTBO IIATOB UTEPAIUH, HA KOTOPBIE PA30MTHI MOI3a/1auy; a
VR u V(- pesynsratel pentenus 3amau-snemento S u S, co-
OTBETCTBEHHO, K KOTOPBIM MPUBEIA MOCIIEI0BATENBHOCTD MAroB 1,..., 1, .

[To uroram npoBepKH KOOPAMHATOPOM ITOJYYEHHBIX HA KOHKPETHOM IIa-
I'e pPe3y/IbTaTOB BBIABIISETCS aKTYaJbHOCTH BO3ACHCTBHUSI Ha XOJ peEIIeHUs
nomanad S u S ans Toro, uro6sr mpouece permenus cioxHo 3a1a-
un S U mpuBen x MmoiydeHWIo 3aJAHHOrO pe3yNibTaTa — LK, HarpuMep,
OINITUMAJBHOTO KOJMYECTBA W3TOTABIMBAEMBIX M3JIENHHA [UII MaKCHMaJIbHO
HOJIHOT'O YJIOBJIETBOPEHUS HYXJ 3aKa3uUKOB B 3aJaHHbIE Cpoku. CaMo BO3-
JeficTBUE Ha30BEM KOOPIUHUPYIOIIUM, U UL YIPOIIEHUs Jfanee OyneM o00o-
3HAuUaTh Pe3y/IbTAaT IPOMEKYTOUHOrO 3Tana 0e3 IepBOro HUKHEro UHIEKCa,
Te. VEu VEB(rae O1,.., L.

Crnenys [107], BBeieM MHOXKECTBO KOOPJUHUPYIOIIUX BO3JICHCTBUIL:

( (B, A (3.6)

rne D — tun koopaunupyromero Bozaeictusi, D 1,...,6. Paccmorpum ka-
KJIBIA U3 IIECTH TUIIOB.

Wnrerpanbras koopauHauus ( D 1) — JIIIP ycranaBiuBaeT Ha BXOIHBIE
napamerpsl L {®e , 1% Z '$ nomamaun S pasnuumbie orpanuve-
HUS (HOpMaTUBBI) Ha ONpPEAEICHHbII MepHO/l BPEMEHH:

LYW GW, LQ 3.7

61



e L®C¢ - wopmatuB mns  Bxommoro mapamerpa  L©®s 1%
L L., 1g; , 1Y — MHOXecTBO BXOMHBIX mapamerpoB momsaaun S U;
[0, 7] — BpemenHoll uHTepBan. Ilpumep — «cymMMapHBIM pacxoj CTaiad 3a
MecsI He IOJDKEH MPEBBIIATH IISITh TOHH.

Yerkast koopauHanus ( D 2) ycranaBiuBaeT orpaHHYeHHE HA BXOIHBIE
rapameTpsl IM073a/1aui, YTOObl B KaXKAbIi MOMEHT BpeMeHH \ OHHM ObuIH
PaBHBI 33 JAHHOMY 3HAYECHHIO:

L) w f EQ (3.8)

rne L&) — Bxoanoit napamerp; L[@ ®' _ 3ajaHHOE 3HAUEHHE MApaMeTpa;
\ — IPOU3BOIBHBI MOMEHT BPEMEHH, B KOTOPBIA MPOBEPSATCS BBHITOTHCHUS
yciosust, W([0, f]. I[Ipumep — «Kakaplii IeHb JTODKHO M3TOTABIUBATHCS 5
B3PBIBO3ALIUIIEHHBIX KOPOOOK.
NutepranbHas koopauHanus ( D 3 ) TpeOyeT mpuHaIIeKHOCTH BXOTHO-
ro mapametpa L @ nonzanaun (ucxosmbie naHHbie) 3a/1aHHOMY HHTEpBAIY:

L®[ Y.D'0,..1. (3.9)

e YP'O Y — rpanumsr untepsana. Ipumep — «pacxos HAKOHEUHUKOB
noimkeH ObITh B ripeaenax ot 1000 go 1100 mTyk Ha AT aBTOMAaTHKI»;

JlunrBuctryeckas xoopauHanust ( D 4) — ycioBue, 3ajaHHOE Ha ecTe-
CTBEHHOM s3bIKe. [IprMep — «ecnu CpoK ITOCTaBKH MaTepHaioB Ooibiie 14
JTHEH, TO MOXKHO TIOMEHSITh MTOCTABIIMKa Ha OOJiee JOpOroro»;

Koopaunauus mo BpeMeHH, CHHXpOHU3aIMsl pemenus noazagad (D 5)
— YCTaHOBHTH, Yepe3 KaKOi MepHos BPEMEHH TpeOyeTcsl 1aTh MPOMEXYToY-
HBIA pe3yibTar, T.c. V g yrae O 1., ) pe3ynbTaThl pelleHus 1moa3anay

BBIIAIOTCS 4Y€PE3 CTPOro ONpEACIICHHBIC HHTEPBAJIbl BPCMCHU!
\| & K
VEY N (3.10)

rae \ — MHTepBasl BpEMEHH, uepe3 KOTOPBIH MPOUCXOIUT BbIAaya PEIICHNUS;
VE u VB - pesynsrar pemenns samaun S S nocne krowu k1-ro stama
PpELIeHuUs CI0XKHOHU 3aJauH.
Curyanuro, Korja JIMHUSL pacCyKAeHHs dKcIlepTa He MeHsercs, 0003Ha-
4iM Kak «mycroe aeiicteue» D 6. Hampumep, JIIIP cuuraer, uto He HyX-
HO BJIUSITH Ha XOJI PEIISHUS M0334a4H IKCIIEPTOM.
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HOCKOHBKy PE3YIbTATBI PEHICHUA MOA3aaa4 HanbojIee 4acTo BBIJAIOTCS
Ha €CTCCTBCHHOM S3BIKC, TO U KOOPJUHUPYIOIIUEC BO3JICHCTBUSA |1‘|?,..., P'

Tsu
TAKKC Hallle BCCTO MPEACTABJICHBI TAK XKE.
Torz[a, C YYCTOM BbINICCKA3aHHOI'0, YCTAHOBUM COOTBCTCTBHE!

*

Al R
L (VEO RO " 00 (3.11)
rie O L., Jgol. B KauecTBe MakcHMManbHOrO 3HaueHMs MHJAEKca ( HC-
none3yercst 1,1, Tak kak mocie 3Tama 1, y’ke HEBO3MOXKHO KOOPIU-
HHPOBATh PEIICHHE Mo/3a1a4 — IOTy4eH KOHEUHbIH Pe3ynbTaT.
Dnementsl cootBerctBus \, — mapei ((VEB'O W RQ, °F mpu
OL.., kol J L.,1;4 T L., L, rme mepsas KOMIOHEHTa —
TPEXKOMIIOHEHTHBIH BEKTOp, cocTosimii u3 pemenust V B O & 3anaun
S S, pemenns VB G Jt3amaun S U u koopaummpytomero yciosus
PHW 0, a Bropas — koopaunupytouiee Bo3zeiicteue H ¢ (. Anao-

ruyHo (3.4) coorBerctBue (3.11) He sBnsiercst pyHKImeir. OHO MHOTO3HAYHO,
MTOCKOJIbKY BO3MOXKHO ITPUMEHEHHE 10 OTHOIIEHUIO K OJIHOW M TOH ke 3aja-
ye-snementy S U Heckonbkux koopmunupytomnwx aeiictauit H e (cpasy.

[TockonbKy ecTb orpaHWYeHHe Ha KOJIMYECTBO IIaroB (B peasibHBIX 3aja-
yax ONepaTHUBHO-NPOU3BOACTBEHHOIO MJIAHUPOBAHUS YHUCIIO IUIAHEPOK Orpa-
HU4eHo), Tonpu O 1. NOIKHO UMETh MECTO COOTBETCTBHE!

*

\,:{(VEO %WRO 00(7. (3.12)

DnemenThl cootBetctBust \, — mapel Buga ((VBO %Y RQ, B,
mpu O 1,..., Lo, J L., 15, K L., 1,, rae nepsas KOMIOHEHTA —
TPEXKOMIIOHEHTHBIH BEKTOp, cocTosimii u3 pemenust V B O  3anaun

S S, pemenns VG Jt3amaun S U u koopaummpyiomero yciosus
PHW O, asropas — peuerne VRO  ¢3amauu P H. Ecim \, He
CYILIECTBYET, T.€. B PE3y/IbTaTe IOUCKA DJIEMEHTOB \, OOHapy>KHBAE€ICs, YTO
<, ¥, to JIIIP HeoOXOMUMO M3MEHUTH MHOXECTBO YCIIOBHI KOOpP/WHA-

i O (7 : BBECTH HOBBIE YCIIOBHS M y/IAUTh 4aCTh CTAPBIX.
CootsercTBue <, — INOIMHOXKECTBO MHOXKECTBA <,, <; Z <, TaK Kak

€IUHCTBEHHOE OTJINYME B TOM, UTO B \ 3 YKa3aHbl KOHKPETHBIC PC3YJIbTAThI

pemenns 3anay S u S U
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ITockonbKy He BCE JIEMEHTHI COOTBETCTBHS \, UMEIOT B Ka4ecTBE BTO-
poil kommoHeHTsl VRO € KOTOpOe yIOBIETBOPSET LEIM PELICHHS
S U, obosnauum ' $ 7, MHOKECTBO HJIEMEHTOB COOTBETCTBUS \,, B KOTO-
PBIX BTOpasi KOMIIOHEHTa ynoBeTBopseT e pemenus SU, '$7 » <.

C y4eToM BBIIIECKa3aHHOTO, a TAK)KE YUUTHIBAast MONEIb (3.2), Momens M
3aJ1aud MOXKHO 3aITUCaTh CIIEAYIOINM 00pa3oMm:

SUE a2/ 82l U9, (3.13)

k
rne 62f 62" — ucxomusie mamnbie s 3anaun-xoopaunatopa S U,
BBIPQ)KEHHBIE KOMOMHAIMEN YKCeN, CIOB M BhIpaxeHud; '$7_; » <, — Ko-
HeuHas Lellb pelleHns 3a1aqn-koopaunatopa S U <, — MHOXecTBO yc-

JIOBHH, KOHKPETH3UPYIOIIUX, KaK (POPMHUPYIOTCS MOCTIE KaXKIOro Iara Koop-
JTUHHpYrolue Bo3zeicTBus (3.11), B pe3ynbraTe NPUMEHEHHSI KOTOPBIX IMO-
Clle MOCIIEHEro 11ara MoXeT ObITh nonydeHo '$ 7, .

Ha ocHoBaHMU BBIIIECKA3aHHOTO JaJUM CIEAYIOLIee ONMpeaesieHue Mpo-
recca KOOpJAWHAIIMM — WTEPalMOHHBIN (MHOIOATANHBINA) IpoIecc, B XOfe
KOTOporo, nocie kaxaod ureparuu JIIIP ananu3upyer MHTErpUpOBaHHBIN
pe3yNbTaT PElIeHNs] COBOKYITHOCTH 03314 M BEIOMpaeT KOOPIMHUPYIOLIHE
BO3JICHCTBUS [UIsl JIMHUN PACCYKICHUH Ka)XJIOr0 M3 dKCIEPTOB, C TEM, YTOOBI
10 OKOHYAHMIO TpOIIecca PEIISHUS CIOKHOW 3aJaudl IOJyYUTh OOLIUHA pe-
3YJIBTAT €€ PEIICHHUs] MAKCUMAJIBHO OJTM3KHH K sxernaemomy 1tst JITIP.

MoxHO TakXe OTMETHTb, YTO C YBEIMYEHHEM KOJIMYecTBA 3ajad-
JJIEMEHTOB, aKTYyaJbHOCTh KOOPAMHAIMM HX PELICHUS BO3PACTAET, TaK Kak
KOMOHMHATOPHO YBEJIMYMBAETCS KOJIMYECTBO OTHOIIEHUH (0OMeH mH(popma-
LI1H, UCTIOIb30BaHNE OOIIMX EPEMEHHBIX MM OOIIMX OrpaHUueHHI) MEXITY
3a/la4aMU-3JI€MEHTaAMHU.

Dhgp_ilmZevgZy fh”_ev dhhj*bgZphbb
\ kbkl_fZo ih~A*_j'db ijbgylby j_r_gbc

B mpenpiaymiem pasnuene Oblia morydeHa Mojelb koopauHaropa (3.13). B
CIITIP B kauectBe Takoro aneMeHTa BwicTymaer JII[IP, oHo pemyuupyet
CIIOKHYIO 3a/1a4uy Ha IT0J[33]1a4H, BBIIACT UCXOHBIC TAHHBIC JUTS SKCIICPTOB U
cobupaer pesynbTathl pemieHus. Hemocratok cymiectByromux KCIIIIP B
TOM, YTO KOOPJWHAIIMS B HUX BBITIOJTHICTCS OJHOKPATHO, B KOHIIC PEIICHHUS
3anaun, korja JI[IP, BEIIOTHUB arperaiyo pe3yinbTaToOB PEIICHUS MM03a1au
B €IMHOC PEIICHHE, ACTacT BEIBOJ O €ro MPUTrOAHOCTH. [Ipu HeyIOBIIETBOPH-
TENBHOW OIIEHKE MHTETPUPOBAHHOTO PE3yJbTaTa BO3MOXXHOCTH PEIIHTH 3a-
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Jlady CHOBa MOKeT M He ObITh. [loaTOMy akryanbHa paspaborka KCIIIIP, B
KOTOPBIX KOOPAMHAIMS HIET TI0 XO/AY PELISHUs CII0KHOH 3aau.

Ha ocnoBe mozaenu CIITIP u3 [86], a Takke MOJENU CIOXKHOW 3a7a4u C
KkoopauHaiuen u3 pasza. 3.1 nocrpoum mozens CIITIP ¢ koopauHamuei:

'66 357 SUWIT, 5 (3.14)

e 357 { SUWL..T .} — MHOox)ecTBO Monenei skcriepto; S GF —
monens JITIP; 5¢° { WPFT T,..., <3, — otHomenus mexy JITIP u skc-

HepTaMy, HalpuMep, OTHOIIEeHH oOMeHa mHdopmarmeil. Kaxapril sxcnept
pabotaer cTporo B cBoei obnactu 3HaHWi O e; € TAe 6 — MHOXECTBO

BCeX oOyacTel 3HaHWH HEOOXOMUMBIX JUIS PELICHHs CIIOKHOH 3a/auu, U He
3aHMMaeTcss HHUKAaKHUMH II0J33Ja4aMd Kpome cBoed, 6, 6 1, mpwu

T Z1,.., lywZ . OcHOBbIBasich Ha pacCyXIEHHUAX U3 [5] U yuuTsiBas,

YTO B PCAJIbHBIX 3aJadax MoA3aaavd pCHIatOTCA SKCIIEPTAMU MMO3TAlHO, MO-
JCJIb SKCIIEPTAa MOKHO NPEACTABUTH BBIPAKCHUCM

SLIJW SU’I% WI%RDU O/QUHF%IDFV\Q/(7 JSQV\;T’ SUWT(3'g§J)WT

rae %, — NpoayKIMOHHas 6a3a Mpo(QecCHOHANBHBIX 3HAHUM; %, — Mpo-
JYKIIMOHHas 6a3a TeopeTHYecKuX 3HaHui; % ,— 6a3a MpeleneHToB (OMbIT);
g V] s

%p— 0a3za ¢akroB; 0 (75,— MHOKECTBO METONOB pacCyXIeHui; 6 ,—

oIcaHue 00JIaCTH 3HAHWH DKCIIepTa, HAlpHMeEp, B MaTeMaTHKE ONHCAaHUE

MaTeMaTU4eCKOro sI3bIKa, OCHOBHBIX IOHATHH, onepauuii; , Q, — uHTepmpe-

TaTOp, OOECHEYMBAIONIMN BBINOJIHEHHE IOCIEAOBATEIEHOCTH TPABHIT IS

pelIeHus 3a/1a41 Ha OCHOBE (PaKTOB M MPaBWII, XpaHsIIehcs B 0a3ax JaHHBIX

U 3HaHWH; ' \ — Iepuoj BBIAAYYU SKCIEPTaMH IPOMEKYTOUHBIX PEIIEHUM.
Mogens JITIP Moxet ObITh TOCTpOeHa o aHaymoruu ¢ (3.15):

SGW SUR% WK%RU %)L’JHF ’O/OIDFW%’ HRN(97 S@WGP!"S(%N](Q

rac O/Q[ — OPOAYKIIMOHHAA 0a3a 3HaHMI O TOM, KaK BBIIOJHATH PEAYKIUIO,

arperaiuio, CpaBHeHHE W KOOPAWHALMI; ( — MHOXKECTBO KOODIAMHHPYIO-
IMX JACHCTBUN; 7 — BpeMs Ha PEIICHUE CI0XKHOM 3a1a4u.

Beipaxkenue (3.16) B cpaBaennu ¢ (3.15) umeer cymiecTBeHHbIE OTIHYHS.
[ponykunonnas 6asa sHanmii %, 0 Tom, kak JI[IP ympasiser peumenuem

CIIO)KHOW 3aJlaud. DT 3HAHUSI OTCYTCTBYIOT OT APYIHX 3KCIEpPTOB. MHOXe-
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ctBo ( omuceiBaer, kak JITIP moxer KoopanHUpoBaTh paboTy sKciepToB. B
naHHOU pabote B moenu JIIIP ve yuutsiBatotca: %, — 6a3a npodeccuo-

HaJbHBIX 3HaHUHM; 9%, — 6a3a TeopeTHueckux 3HaHui; % ,— Ga3a mpene-

JIEHTOB (OIIBIT).
Paccmorpum, kak ¢ynkmmonupyer CIIIIP B coorBerctBum c (3.14).

ycts nepen JIITP mocraBnena 3amaua S U, pexynmpyemas um Ha mojza-
man SUE, S Amamusupys (3.2) u (3.15), a Takoke onmpasch Ha mpak-

TUKY PEIIEHHUS CIIOKHOM 3a1a4M ONEPATUBHO-IIPOU3BOJICTBEHHOTO IIJIAHUPO-
Banus [111], MoxHO cuenats BoiBombl: * /* comepkurca B %, u Y%y —

OTBIT B COYETAHHHU C (paKTaMU MO3BONSAET IKCHEPTY ONpPEAETHTh, KaKoi pe-
3ynbTar omken ObiTh nomyden; O (7% comepxures B %, %kr %up

0(7sy 6suu ,Qu '$7conepxurcan %y .

B tpaguuuonssix CIIIP, onucaHHbIX, HanpuMep, B [5], KaXablid SKCepT
St, T 1,.., L, nonyuus cow nomsagauy S, MI1,.., ., Haxoour

ee peLIeHNe, MCTIONb3Ysl CBOM MPO(ECCHOHANbHbIE %4, U TEOPETHYECKHE
sHanusi %, . 10 OKOHYAHWM TPOIECCA PEIIEHHs OH BBLIAET PE3YJIbTAT
VR® f, e 6 2 f — MHOKECTBO pe3ynbTaToB pemenns 3amaun S U,

YTO MOXKHO 3aI1iucaThb B BUJI€ COOTBETCTBUA \4 .
\,:'$7°..% 0 62/ % Y . (3.17)

DreMeHThl cOOTBETCTBHS \, — koprexu ({GOW X),E ), npu
V Loy 1ggy E Lo 1g 3 1oy 1

IIOHEHTHEII BEKTOD, COCTOHH_II/Iﬁ n3 MCPCUHSA HCXOAHBIX HJaHHBIX {G QV,

v TJIE TIEPBAsi KOMIIOHEHTA — JIByXKOM-
GDW  ''u nepeuns ucnonb3yeMbix dkcreprom 3Hammii {E}, B+ %
(npoecCHOHANBHBIX 3HAHWI — TPOAYKIMOHHBIX TPABHI; TEOPETHYECKHMX
3HAHMI — AHATMTUYECKUX 3aBUCUMOCTEN), a BTopasi — pesynbrar VRO ¢
pemenus 3amaun S U
CootBercTBue \, He sBistercs (yHKuMeH (He MOXKET OBITH 3alMCaHO

AHAJIMTUYCCKHU WJIN BBIYHMCJIICHO YHMCJICHHBIMH MeTOI[aMI/I), TaK KaK 3HaHHuA
OKCIICpTa U PE3YJIbTAaThl PCIICHUA 3aJaYN-3JICMCHTA MOT'YT NPEACTABJIATHCA
Ha ecTecTBeHHOM s3bike. OHO HCOJHO3HAYHO, IMOCKOJIbKY IIPpHU HEIIOJIHOM
Ha6ope HUCXOJHBIX TAHHBIX, SKCIICPT MOXKET NPEAJIOKUTL HECKOJILKO BapHUaH-
TOB PE3YJIbTATOB, CIOPBCKTHBHO, TaK KaK KaXJ0€ PCHICHUC 3alavu S U(

COOTBETCTBYET XOTs ObI OHOMY 31eMeHTy u3 ' $ 7% ... 98 u He uHBIOKTHB-
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HO, TAaK KaK He KaxpoMy snementy u3 '$ 7% ... %8 coorsercrByer pemenne
sagaun S U.

KonudecTBo 3TamoB, Ha KOTOpBIC KCIEPTHI pa3OMBAIOT IMPOIECC pellre-
HUA Noja3azad, obozHaunmm 1, a V g — pe3yNIbTaT PEIICHUS T0/13a1a4H Ha
(-om stane, O 1,..., L. Ha sran orBonurcs unrepBan Bpemenu ' \. Ilo-
CKOJIbKY B TPAKTUYCCKUX 3a7adax oOIee BpeMs 7 Ha PEIICHHE CIOXKHOU
samaun S U, crporo orpanudeno, a Bpems ' \ MeXIy IUIaHEPKAMHU IIOCTO-

SIHHO, TO KOJIMYECTBO ITAIOB OMpeesseTcs mo popmyIe:
oo 7' . (3.18)

CrnemyeT OTMETHTh, YTO B mpouecce pemenus nmomzagaun S U, uz-3a
KOOPIMHUPYIOIMX Bo3zeiictuii JITIP ucxonueie mamnpie '$7° B (3.17)
MOTYT OBITh MOAH(UITUPOBAHEI — BBEJCHA JIOTIONHUTEIbHAS HHGOPMAIIUS
WM 3aMeHeHa ycTapesiuas uudopmaims Ha HoByto. [Tycts ' $ 7. ucxonnnie
nannele st Gro srama, O l,..., L. Torma '$ 71K — HCXOIHBIC ITaHHEIC,
nonydennsie or JIIIP, mpuuem '$7 '$7'a '$75 02,.., L -
HCXOJHBIC JaHHBIC MOCIEAyIOmuUX d3TamoB. MHAekc ( obo3HayaeT HOMeEp
3Tamna, Ha KOTOPOM MCIIONb3YIOTCS UCXOHbIE Nannble. Onpenenum ' $ 75 —
ucxonusle naHHble O 1-T0 3Tama, MONYyYCHHBIC MOCIE KOOPIUHHPYFOITIX
BoszericrBuii JITIP o usmenenuro gauueix (-ro srarma.

I'padudecku mporece perieHus Mmoa3aaadu dKCIePTOM IMPEICTaBIeH Ha
puc. 3.2. Cxema mocieoBaTeIbHOCTH 3TaroB paboThl AKCIEpTa MO MTOUCKY
peleHus moA3afaul  S¢ MOKeT ObITh BBIPaXKEHa CIELYIOIUM 00pa3oM:

'$75..98 L VRO, { . SVR® S Y.RO . (3.19)
Ucxonuele qanupie ' $ 7;, O 1,..., | Ha KaXkxAOM 3Tane JONOIHAIOTCSA
KOOPIUHUPYIOMUMHU Bo3aecTBussMu  H o BeymanueiMu JITIP skcmepry,

KOTOpBIE OHO OMpE/IeNIsSeT Ha OCHOBE MHTETPUPOBAHHOIO Pe3yNibTaTa pellie-
nus sagaun S U ma O1-om srane. B obuiem ciydae, JIIIP MoxeT aath

HECKOJIBKO KOOPpAWHUP YIOIIHUX BO3ﬂeﬁCTBHﬁ KaXIOMY OKCIIEPTY. Byz[eM CUH-
TaTb, YTO 3KCIICPTY BbIAACTCA OAHO KOOPAMHHUPYIOLICC BO3Z[efICTBPIe OIHOI'O
THIIA. OHpe}leJ’II/IM COOTBETCTBUE \;:

\s:{VBO. % L.O  Jed (3.20)
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nne Homep MakcuMalbHOe 3HAUCHHUE
3Tana l 1

( paBoo 1,;,l, moromy

gyro mociue 1, arama yxe

HEBO3MOXKHO  HUCITOJIb30BAaTh

2 KOOpJIUHAIIMIO, TaK KakK II0-

Jy4eH KOHEUYHbBIH pe3ynbTaT;

K V B — HHTerpupoBaHHbII

'$73 ' K k
$7°...%8 "{' YRQ...} pe3ynbTaT peuIeHUs 3aJadu
v SU ma OM orame;

|$71K
*V#'Mfm...o/& £ YRO..,VRO ., K“‘L nero  ( {H.. f} — mHOXECTBO
1 6
l{vp@' BektopoB Buza (H..., H),

OxoHuaHwe pelueHus Ka)KZ[Hﬁ KOMIIOHCHT KOTOPO-
nog3sagauun prbh o
o — KOOpAWHUPYIOUICE NCH-
Puc. 3.2 — Mopens nporecca pemeHus nojazagadn S (43 CTBUE ISl DKCIIEPTA, I#’ . ,(
skeeprom S, T L., L
. L

[ockonbky 3Hanus 00 uHTErpauuu Bxoaar B cocras % JIIIP (3.16), o
MHTErpUPOBaHHBIN pe3ynbtar V B pemenus cinoxnoit 3anaun S U mokHo
3aIHCaTh CIEAYIOIM 00pa3oM:

(VBD.... £ “WRO. %], (3.21)

rie VBQ., ¥ —pemenns nomanay SEE, S coorsercrento.
OnemenTsi  cootBercTBHs \; — koprexu ((VBO ), H), npu
OlL., . P 1., I?p, S 1., 1, rae mepBas KOMIIOHEHTa — JIByXKOM-

TIOHEHTHBIN BEKTOp, COCTOSIIMA M3 HMHTErpHUPOBaHHOrO pesymbrata V B
pemenns 3anaun S U Ha @M 3rane u nepeuHs ucnoiab3oBanHbix JINP 3Ha-
HUil O TOM, KaK BBINONHATH cpasHenne {E ), E w %, a Bropas xommo-

HEHTa — BEKTOp, SJIEMEHTHI KOTOPOr0 — KOOPAMHUPYIOUIME BO3ICHCTBUS
He | nns skcnepra.
Ha 1,.om srane ( O ) BekTOop KOOPIMHUPYIOIUX BO3JEHCTBUIL

H ( II-EI’,..., 1P;|)W, D 6, T.e. JITIP He BhIIaeT KOOPAUHUPYIOIIUX BO3JEHUCT-

BUI DKCIIEpTaM, a TOJNBKO arperupyer (MPOW3BOAUT MHTETPALUIO PELICHUN
nomsanad S U B enunoe, unrerpuposannoe penrenue V B croxkHoi 3anauu
S U) pesynbrarsl ux paborsl. Eciau MOMydeHHBIH MHTErpUPOBAHHBINA pe-

synetar VB He ycrpaumsaer JIIIP, OHO JOMKHO MEPECMOTPETH HUCXOIHBIE
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nauuble 3anaun S U, T.e. m3mennts ' $ 75 wis Beex S U, 6o usmennts

nepeyeHb CBOMX 3HaHuWi 9Q, M 3HaHmil skcnepToB %, (Mozxenu (3.16) un

(3.15)), a mocne 3TOro MHUIMHUPOBATH OBTOPHYIO padoty CIIITP.
CootBercTBUE \y He sBIsAeTCS (QyHKUMEH (HE MOXET OBITH 3aIHCAHO

AQHAJMTUYECKH M BBIYUCIICHO), TOCKONbKY 3HaHus JI[IP u uHTErprpOoBaHHBIN
pesynbrat penienus 3agaun S U Moryr ObITh IpeCTaBIEHE! HA €CTECTBEH-

HOM si3bike. OHO OJIHO3HAYHO, TIOCKOJBKY KaXKIOMY SKCIEPTY Ha3HA4aeTcs
KOHKDETHOE KOOPMHUPYIOIee Bo3eiicTBrue H M 1MOITOMY COOTBETCTBHE
<, OJIHO3HAYHO ONPENENSET TOILKO Ol BeKTop H o ( OHO CIOpPBEKTHB-
HO, TaK Kak KaoMy BEKTOpy H ¢ ( COOTBETCTBYET XOTs Obl OJJMH 3JIEMEHT
w3 {VBO.. ,, U He UHBIOKTMBHO, TAK KaK HE KAXKJIOMY DJIEMEHTY W3
{VBO. ,coorerctByeT BekTOpy H * (.

Ha puc. 3.3 u3o0pakeH mporece penieHus CI0KHON 3a/1auu ¢ yIETOM KO-
OpMHAITUH.

v 7KI
su‘ il ST L

|
s
H ng%ﬂ,”
N

' K i
SLTK\}&,{%Z”
fy

HhagZqg_gby

7— obee Bpems pemenus sagaun S U; W, 1v¥ — MOMEHTBI HayaJa IJIaHePOK;

‘ prb+

\\ — MOMeHT 3aBepleHus peayKIuH cloxkHoi 3amaun S U n Hauana ee pemenns;

'$ 7% “ — ucxonmbte mannpe i (rosrama, (O 1., ), Z-oif mom3anaum;

S SE, § — MOA3a/1a4H U3 cocTaBa ciokHoi 3anaun S U;

%y 9B,..., % — smanms JITIP wokenepros S PW |, §, cooTBeTCTREHHO;

Ko (D 1..6 —xoopaunupytomee neiicteue aus skcrepra T ..., L Ha @wm stame;
V B ¢ pesymprar pemenuszagaun S, Ol,.., I Z L., L, 1, 1

Puc. 3.3 — Mogenb nporecca peleHus CI0XKHON 3a/laui ¢ y4eTOM KOOPJHHALIH,
Kak B3auMozeiicTeue 3xkcreptos u JIITP

Ha MammHOCTpOUTENbHBIX NPEeANPUATUSIX KOOPAUHUPYIOIINE BO3JEHCT-
Bl (POPMHUPYIOTCSI B XOJI€ IUTAHEPOK. Y IUIAaHEPKH ABOSIKMHA CMBICI: 1) moy-
yenus JI[TP y skcnepTa mpoMeXyTOYHOro pelleHus moA3anauu; 2) HHTerpa-
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uun JITIP pe3ynbTaToB MpOMEKYTOYHBIX ITANOB PabOTHI IKCIIEPTOB B €IIH-
HBIN pe3yabTaT U (POPMHUPOBAHUS KOOPAWHHUPYIOIINX BO3AEUCTBUI KaXIOMY
JKCTIEPTY.

B Hacrosimeit pabote npuHSTO, 4TO: AJIsI SKCIIEPTOB UIAHEPKa — 3TO CO-
OBITHE B HEKOTOpBIH MOMEHT Bpemeny; a s JIIIP — mponece. [Iporece pe-
mieHus ciaokHol 3agaun S U MokHO n300pasuth rpadHUecKd B BUJIE 3aBH-

CUMOCTH TIPOMEXKYTOUYHBIX PE3yJIBTATOB PEIICHUS 334 OT BPEMEHHU OIPO-
ca (puc. 3.4). [loka3zanHslii Ha puc. 3.4 Mporece MIAHUPOBAHUS MOXKET OBITh
OTHECCH K «HJCaTbHBIM», B TOM cirydae, eciu JI[IP He Haj0 BBIAaBaTh KOOP-
JMUHUPYIOUMX Bo3JeHCcTBHNA. JKemaemble pe3yabTaThl I Kax 0 TUIAHEPKH
— 3TO pe3yabTaThl, kKoTopsie JITIP oxxugaer mocne kaxaoi miaHepku, T.e. 3TO
3aIUIaHUPOBAHHbBIE PE3YIbTATHL. ECIM pe3ynbTaThl HIDKE (XYXKE) 3aIUIaHUPO-
BaHHBIX — IUIaH HE OYJET BBITOJIHEH, a €CIIH BhIIe (JIYYIe) 3aIIaHuPOBaH-
HBIX, BO3MOXKHBI IPOOJIEMBI B CIIEIYIOUIEM IIJIAHOBOM IEPHO/IE: ITEPEpacxo.
PECYpCOB M 3aTOBApUBAHUE CKIIAJIOB.

VE

\% E ‘ X/

V§ [

VR
VE
\ F e
/

0 ) y ) ) ) Yo
Obosnauenusn:
— . — — HJCABHBIH [POLECC PEIICHHS 3a/Ia4H;
———— — IPOLECC PCHICHHUS 3a4a4d 5€3 KOOPAHHALUM: BO3MOXKHBI CHIIBHBIC
OTKJIOHEHHUS OT LeH (pe3y ibTara) 3anaun. EMHHOTBCHHEIH c10c00 OTKOPPEKTHPOBATH
pelICHHE — HaYaTh PCHICHUE 3a/{a4d 3aHOBO;
— MPOLECC PELICHHUS 3a/[a4H ¢ KOOPAHHALHEH;

td — KOOpAHHMpYIomue Bo3acheTBUs JITIP, HanpapJICHHBIC HA COBMECTHBIC
JICHCTBHS SKCIIEPTOB, [T JOCTHKCHHS HKEJIACMBIX PE3y/IbTATOB IUIAHEPKH;

\% % — KeJIACMBIC PE3YJIBTATHI PEILCHHUS 3a8a4H prb Juis [-0# «IIIaHEPKI»;

t — MOMEHTHI Bpemenu onpoca JIIP y skeneptos prt, € PRT, g=1, ..., Ny

TPOMEIKY TOUHBIX Pe3yIbTaToB pemieus nogsagas S KE 1Z., '

Puc. 3.4 — Ipouecc pemenus cnoxuoii 3anaun S U ¢ koopaunanueii n 63 KoopauHaIMK

Crenyer OTMETUTh, YTO YeM MEHbIIE OTKIOHEHHS OT UJACalbHOrO IPo-
necca pemenus, TeM syume. [TosicanM 310 Ha mpumepe. Ecii B pesyinbrare
MPOM3BOACTBA BBIIOJHEH IUIaH, HO IOTPAYeHO OOJIBIIE PECypCOB, YeM HYX-
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HO (MHOro Opaka), MOr'yT BO3HHKHYTh MPOOJIEMBI B CIIEIYIONIIEM IUIAHOBOM
neprosie (HEJOCTaTOYHO PECYpCOB JUIS TPOM3BOACTBA). TakuM oOpazom,
JITIP mipy BBITIOJIHEHNU KOOPAWHALIMH JTOJDKEH CTPEMHUTHCS MUHUMHU3UPOBATH
OTKJIOHEHHUE.

B peanbHBIX 3a7a4ax IUIAHUPOBAHUS ATANbl PaOOTHI AKCIIEPTOB MOTYT
OBbITH HE CHHXPOHM3UPOBaHBI MexxAy coboit. Eciu JITIP 3anpammBaer B xone
IiaHepku y skcmepra S YW 0 T 1,.., 1 pesymbrarsl paboTsl 10

TIOJTYYEHHsI 04ePETHOT0 MPOMEKYTOUHOTO PE3ybTaTa, OH COOOIIAET pe3yib-
TaT, BBIPAaOOTaHHBIM Ha MTPEABITYIIEH IUIaHepKe.

Jls mpencraBiieHnst CUTYaldy, KOT/Ia STarbl padoThl AKCIIEPTOB HE CHH-
XPOHU3UPOBAHBI, PEANOYTUTENBHBI quarpammsl I'anTa [165, 166]. Ha puc.
3.5,a mpencraBieHa CUTYyalus, KOTJa BCe IKCIIEPTHl YCIEBAIOT NPEIOCTABUTh
pe3yNbTaThl TEKYLIEro dTala penIeHus MoA3aJaul K o4epeIHOl TiaHepke, a
Ha puc. 3.5,0 — cuTyanus, Korja He Bce 9KCHEPTHl YCIEBaIOT cAenaTh 31o. B
3TOM CITy4dae 3KCIIEPT MOXET IPEJOCTaBUTh Ha IUIAHEPKY TOJBKO PE3YJbTaT
TpeAbIayIIero stana. Beibop, ecTb WiIM HET TOTOBBIM NPOMEKYTOUYHBINA pe-
3yNbTaT penieHust MO3a/1a9u Sy, Z 1., 1 JKCIEPT

SYw 357,.T  npunuMaer Ha ocHoBe onbiTa %, (3.15).

Amnanu3z Beineonucanno moaenu KCIITIP ¢ koopaunHanueld mo3BossieT
cAenaTh caeAyromuil BeIBOA. Ilpu pelreHne CloXHON 3ajauu npejiaraeMas
KCIIIIP, B oTnuuuy TpaauLMOHHBIX, AaXe P HEBEPHO HAYAaTOM JKCIepTa-
MU mporiecce pemiennu momzagad S U 3a cuer camoopraHusanum, BbIpa-
JKCHHOW B KoopauHanuu nonzanad JIIIP, Oyaer cTpeMuThCs K UacaaIbHOMY
TIPOLIECCY PEICHHs CI0XKHOH 3aa4d, YTO yBennunBaeT 3((HeKTHBHOCTh Ha-
XOJKJIEHHs IPUEMIIEMOTO pe3yibTaTa penlenus cioxnoi 3anaan S U. Tlpu
9TOM OIIMOKM PEIIeHHUs CIIOXKHOK 3a/1auu OyayT OOHapyXEeHbI M UCIIPABIICHBI
JI0 TIONy4€eHHMsl Pe3yNbTaTa pelleHus caoxHoi 3ataun S . Panee st oTo-
ro TpeOOBaJIOCh €€ TIOBTOPHOE PELICHUE.

e]hjblf dhhjrbgZpbb
\ kbkl_fZo ih~*_j db ijbgygtyc j_r

[Ipennaraemsiit anroputM Moxenupyer camoopranuzauuio B CIIIP mo
NPUHIOMIY «Kak ecTb» (1ar. ad hoc) m oTHOCHUTCS K anropurMam, OCHOBaH-
HBIM Ha 3HaHHSX, I7Ie aKIIEHT CMENIaeTCs OT UCIOb30BaHMs (OpMalIN30BaH-
HOI MaTeMaTU4eCKOH CXeMbI K U3BJICUEHHUIO U PACCYXIECHHUSIM C IPUMEHEHU-
eM npodeccronanbHbIX 3HaHMH [112].
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Jlis pa3paboTku anroputMa npoQeccHoHaNbHbIe 3HAHUS ObUIN H3BIICUE-
Hel Ha npumepe CIITIP MamMHOCTPOUTENBHOrO NMPEANPUATUS C MEIKOCe-
puiiHBIM XapakTepoM npousBojcTsa. basel sHanmit JIIP 94, skcnepros

9%, 9% u 060NOUKa SKCIEPTHBIX CUCTEM ONKUCAHBI B Pa3jl. 3.5. s umura-
nun paccyxaenuit JIIP u skcriepToB ncnonb3yercs: NpsMOi BEIBOA — OT UC-
XOJIHBIX JAaHHBIX-(QAKTOB, MPUMEHSISI MPABWIIA, TPOMCXOIUT IEPEXo] K HO-
BbIM (hakTaM. [Iporecc 3akaHunBaercs, KOrjaa He ocTaeTcsi He 00paboTaHHBIX
(haKTOB M HE MCIOIB30BAHHBIX MPABUIL.

[IpuBeneHHbIN HIDKE anropuT™M, UMHTUpYeT paccyxaenus B CIIIIP no-
CJIE/IOBATENIFHOCTH 3acefaHuii (IUIaHEPOK) OTHOCUTENHEHO MOJIENBHOIO Bpe-
MeHu. IIpu 9Tom JnHUM paccyxaeHuit skenepro S YW, S koopauHU-
pytotest JIMIP - S §'. Tlonyuennsie sxcniepramu S YW, _Sroce kaxoi
urepaimn  ( (I1aHepku) pemienus yactHeix momanad S WE  E..,
nepenatorcst JIIIP S G kak ucxonusie nanmpie '$ 7" ana 3agaum koop-
munaruu - S U' ( N-3agaun). Pemus 3apauy koopaunamuu S U', JITIP Beija-
eT koopaunupytromue Bosaeiicteus (| K., 1P;|L}W KaXKIOMY U3 SKCIEPTOB.

Koopaunupytoniye Bo3eHCTBUSL B COBOKYITHOCTH C MEPBOHAYAIBLHO U3BECT-
HBIMH TI0CTIE JIEKOMIIO3HIUH JaHHBIME ' $ 7%, coyXaT UCXOAHBIMU JAHHbI-
mMu '$7%' ana pemaembix SKcmepTaMd mogzajad S l_I,E F., ,Ha

cnenyromieir O 1 wurepanuu (TUTaHEPKeE).
>Z g GIIIIP ¢ 1, axcnepramu u JIIIP, uncno mmanepox 1,,. YcraHOB-
JeHo OyiHO3HAuHOe cooTBeTcTBHE \,: 28 7' %a. %28 7% o0 ," BH-
xonHbIX mapametpoB 28 7% { RXW, , 'frnomamau S z 1,., 1,
u BxomHbix mapamerpos , 1M { L QY, I 3amaun xoopaumammu S U'.
YcTaHOBNEHO ofHO3HauHOe cootBeTcTBHe \,: 28 7€M | 1"%o... %o 1k
Mexty Beixomubivu iapamerpamu 2 8 7N { RX\W, ¥ 3amaum xoop-
mmmaran - S U' i Bxomseivu mapamerpamu |, 1% { L@, i momsamau
SUYE E.., , CoorBerctBus \, u \, CIODbEKTHBHbI U HHBIOKTHBHBIL.
G Z c t IpesynbTaTel pemienus (BBIXOIHBIE MApAMETPhI) MOA3adady S l.;,l
Z 1., 1 oxcnepramu S W ; $Cy4eTOM KOOpAMHALMH.
H[hagZq_®byTlL.. 1 — 6a3bl 3HAHMI DKCHIEPTOB; %, — 0asa
3nanuil JIIIP; %, — 0a3bl ¢dakroB 3KCHEPTOB; %, — 0a3a (axToB
JIIIP; ( — cueryMk IUIAaHEPOK; | — cueT4yMK »kcneproB; 5 X(Q,%h,) —

npoueaypa umutanuu paccyxaeHuit JIIIP wnu sxcneproB — musa JIITP
Yoorwy % o % % i okcmepros  SPMW , $ cooTBercTBeH-
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HO %oy % » % %  T.., ; 6HDUF - npouerypa npocMorp
npaBui U3 0as3el 3HaHUH %W comocTaBieHne (HaKkToB ¢ 00pasaMH, C LENbIO
OTpe/IeNieHds. MHOKECTBA NPaBUJ, KOTOPble MOTYT OBbITh aKTHBUPOBAHBI —
wis JIIP % %, mis oxenepros. S YW, € coorsercTBeHHO % 9%

T ..., L, &R (—mnpouenypa pa3zpelienus KOH(QIUKTOB B «ILUIAHE pelle-

sy (abrn. $J H Q G8ieprHoii crcTeMbl, KOrja BO3HHKAET HEOOXOMIH-
MOCTh BBIOOpAa MEXIYy HECKOJIbKMMH TpaBHJIaMH U3 0a3bl 3HAaHMH U Juis
TIPOJIOJDKEHNUS pacCyXKJIeHUH (MeToJ| pa3peleHusi KOH(INKTOB — «IEPBBIH B
Agenday); ([H F X-\Wpblienypa nprMeHeHus: HaliIeHHBIX MPaBUI ISl IPO-
JIOJDKEHUST PAacCyXKIEHUMH, T.€. BBINOMHEHUs NEHCTBUI yKa3aHHBIX B IPaBOH
YacTH BHIOPAHHBIX MTPABUIL.

B urore anroputm opranusanmu npouecca koopauHauuu B CIITIP mox-
HO OIKCATh CIIEAYIONMM 00pa3oM.

Anroput™m 3.1:
1) O0;
2) T 0;

3) Banonuute % ¢ yuerom (L., Qﬁ)an CYETYHKA TUTaHEpOK (;

4) 5 X Qhpev %):
4.1) 6HDWEAK
42) &RQI
43) ([HFXWH
4.4) Ecmu s npoIoKeHUS pacCYKJICHUH HE BRIOPAHO HU OJTHO U3
MIPABWJI, TO 3aKOHYUTH UMUTALIUIO PACCYXKICHUH U MEPEUTH K II. 5, WHa-
ye K 1. 4.1;

5) Ipuceouts (R XW., .8 3nHauenus u3 $pakToB-pe3yabTaTOB paccyx-

JIEHUH 3KcrepTra I
6) IlpucBonTh, HCIONB3Ys \,, COOTBETCTBYIONIIMM BXOJHBIM MapaMeTpam
(L., Qlf)( 3anaun koopauHamuu S U' 3HaueHMs BBIXOMHBIX Tapamer-
pos (RXW., .®'samaun S,
7) Ecm T L,yl,T0 T T1 unepeiitu k 1. 3. MHaue nepeiTn K 1. §;
8) 3amomuuth %y, C YYETOM 3HAUEHUH BXOIHBIX IAapaMeTPOB
(L., Qlf)( 3afaun koopausanuu S U' u cueTunka mnanepox
9) S X Qhprw- %:

9.1) 6HDWEK

92) &RQI
93) ([HFXWH
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9.4) Ecnu s npoaoibKeHUsl pacCyKJICHUH HEe BRIOPAHO HU OJHO W3
MpaBWj, TO 3aKOHYUTh MUMUTALMIO PACCYXJEHUH U mepedTtu k m. 10,
nHaue K 1. 9.1;

10) Mpuceouts (R XW., . B'3amauu xoopmumaumm S U' snauenus us

(hakToB-pe3ynbTaTOB paccyxaeHuit JIIIP;

11) IIpucBonTs, UCHONB3ys \.,, COOTBETCTBYIOIIUM BXOIHBIM MapamMeTpam

(Lq..., Qﬁ)a nomanay S WE M., |, 3HAYeHUs BBIXOJHBIX MAPAMET-
poB 3anaun xkoopauHammn S U';
12) Ecru O 1, 70 O @ u nepeiitu k 1. 2. MHave nepeiity k 1. 13;

13) BriBecTu 3HaUCHUS BBIXOJAHBIX MAapaMETPOB No/A3a/ia4, MOJTYYCHHbIC Ha (

[UIaHEPKE:
13.1) T 1;

13.2) Tewars (RXW., .8}
133) Ecom T Lyyl,T0 T T1 unepeiitn k m. 13.2, uHaue ne-

peittu k 1. 14;
14) Konemn.
PaspabotanubIii anropuT™ 001a1a€T BCEMU HEOOX OTUMBIMH CBOHCTBAMU:
1) [duckpeTHocTh (NPEpBIBHOCTD, Pa3IeNbHOCT) — AITOPUTM HPENCTABISET
TpoLlecC KOOPJMHAIMN KaK IOCIIEN0BATENIFHOE BBIMOJIHEHUE MPOCTHIX IMa-
roB. Kaxknoe nefictBue, npeaycMOTPEHHOE alITrOPUTMOM, HCIIONHSETCS TOIb-
KO ITOCJIE TOr0, KaK 3aKOHYMIJIOCH HCTIOJIHEHNE TIPEBIIYIIEro.
2) OmnpeneneHHOCTh — KaXKI0€ JISHCTBUE aJlrOpUTMa YETKOE M OTHO3HAYHOE.
3) Pe3ynbraTuBHOCTH (KOHEYHOCTB, CXOJUMOCTb) — QJTOPUTM IPHUBOJHUT K
PELIeHHIO 331241 32 KOHEYHOE YHCIIO UTepalui. BHemHui nukin (uMutanms
TUTaHEepKH) BeIoHseTcst He 6omee O1 pas. BiokeHHbIE IUKITBI (MMHUTAINS
paccykKIeHni KaK[I0ro SKCIepTa) M IMKI BBIBOJA PE3YJIBTATOB pEIICHHUS
62f.., 6 212 nmomsamay S EE M., , Bomonmsiorcs He Gomee 1,

pa3. Takum 00pa3oM, anroput™ Oy/ET BBIIOIHEH 38 KOHEYHOE YHCIIO IATOB
U 00J1aIaeT CXOJUMOCTBIO.

4) MaccoBOCTb — aJrOPUTM KOOpJMHAIMK pa3paboTaH B o0LIeM BHIE, T.C.
NpUMEHHM UIs clIokHBIX 3a7ad S U onepaTMBHO-MPOU3BOICTBEHHOTO

TTAaHUPOBAHKS, PA3TUYAIONIHXCS TOJBKO HCXONXHBIMU JaHHbIME ' $ 7%,
B cmydae ecnm B pesydbTaTe HMHUTALMH PACCY)XKASHHH 3KCIIEPTOB
SUW  Suwm JIIP S " me moryr GbITh BbIBENEHBI (BAKTHI, HEOOXO-

auMble IS criemuduKamuy BeixonHbix mapamerpoB (R XW., B pe-
maembix nomzanad S WEE M., |, TO MCHONB3YIOTCS 3HAYEHHS MO YMOJI-

YaHHMIO, M3BJICUCHHbIC y dKkcriepTo S YW | Su JIIP S G' npu paspa-
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60TKe KOHKPETHOM MH(OPMAIMOHHO-BEIMUCITUTEILHON chcTeMbl. Hanmpumep,
eClM HAYANIBHUK OT/IeNa MATEPHAbHO-TEXHUUECKOTO CHAGKEHHUS HE MOKET
HA OCHOBAHMM MMEIONIMXCS JAHHBIX OJIHO3HAYHO OTBETHTH HA BOMPOC O pe-
3yNIbTaTax €€ PelleHus, TO eMy MPOLIE CKa3aTh, 4TO 3aj1aua He OyJeT pelle-
Ha. Takoii pe3ybTaT U GyJIeT CUMTATHCS 3HAYEHHEM M0 YMOJTYAHHUIO.
CymiectenHoe ornune 6asbl haktoB %, ., JIIP S G* ot 6a3 dakros

%orw T L.., L oxcmeproB SUMW , § 3akirodaercs B TOM, 4TO B

HeN MPOUCXOAUT UHTErpalld PE3YJIbTATOB PEHICHUS TOA3a/1a4 SKCIIEPTaMU:
287 %. %28Y7% o0 4. (3.22)

OTa MHTerpauus OCHOBaHAa Ha MPUYMHHO-CIIEACTBEHHBIX CBA3SIX, YaCTUY-
HO-(OpMaNN30BaHHBIX MPOAYKIMOHHBIMH TpaBWJIaMH M NPeCTaBICHHBIMU
6a3oii npoeccnonanbubix 3HaHui JIIIP, o kauecTBe KOTOPBIX MOXHO CY-
JIUTH UCKITIOYUTEIBHO 110 pe3ysbTaTaM MPOBEACHHOH anpobanuu. s Takux
SKCIIEPUMEHTOB pa3pabOTaH MpOrpaMMHBIN mpoxykT «['mbpumHas cucrema
IUTAHUPOBAHUAY.

Hcnons3yemble B anroput™e mnpodeccnonanbHble 3Hanus JIIIP — cBs-
3yIOIas OCHOBA JJIsl 3HAHUI JKCIEPTOB, MOCKONBKY Oe3 3Hanuit JI[IP, 3Ha-
HUSI OTJENBHBIX AKCIIEPTOB OYAYT ONMUCHIBATH JIMIIb OT/IEIbHBIC YaCTH CIO0XK-
HOMH 3a/1auu M He TI03BOJIST 0TOOPA3UTh LEJOCTHYIO KapTuHy. [Ipu aToM camu
sHanus JI[IP He HecyT KaKoW-IMOO CMBICIOBON HATPY3KHA B OTPHIBE OT 3Ha-
HUH dKcriepToB. Takum 00pa3oM, aaropuT™M KOOPIUHAIUH, CBSI3bIBAsI 3HAHUS
JITIP u sxcmiepToB, pemaer npodinemy smeppkerntHoct CIIIIP, T.e. HeBO3-
MOXKHOCTh €€ paboThl 1Mo YacTsaM. A 1mkiIndeckas koopaunanus JIIIP pac-
CYXJIEHUI 3KCNEPTOB HaJ MOA3aJadaMU MO3BOJISIET MOJEINPOBATh CAMOOp-
raHU3aluIo, npucyiryro peansHsiM CIIIIP.

Fhr ev nmgdpbhgZevghc ]b[jb~ghc
bgl_ee_dimZevghc kbkl_fu B_dhhj*bgZp

B xauectBe 0aszucHoi npu noctpoennn ®I'mMC mnst pemienust 3axaun
OIEepaTUBHO-IIPOU3BOJICTBEHHOI0 IUIAHUPOBAHMSA INPUHATA NPUBENCHHAs B
[5] monens dynxumonansHOM kpymHo3epHucTol ['MC. Bridop atoii Moze-
TN OOBSCHSAETCS TEM, YTO CIOXKHOCTH pellaeMbIX OJHOPOIHBIX 3ajlad He Be-
JIUKA — CPAaBHUTEJILHO MaJIO BXOJHBIX U BBIXOJHBIX NAapaMETPOB U IKCIEPT-
HBIX TIPaBWJI, B CBSI3U C YEM HET HEOOXOAMMOCTH HCCIIENOBaTh MUKPOYpO-
BEHb Noj3azaad. JlaHHBIN BBIBOJ CA€JIaH HA OCHOBE CHCTEMHOIO aHajau3a 3a-
Jla4d ONE€PATUBHO-IPOU3BOJCTBEHHOIO IUIAHUPOBAHUSI, PE3YIBTAThl KOTOPO-
ro mpexacrasiieHsl B [127]. Takke MOXHO OTMETHTb, YTO JEKOMIIO3MIIMS
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CJIOKHOW 3aJlaud MPO3pavyHa, a YCTAHOBJICHUE CBSI3U MEXIY IMOJ3aa9aMu U
snementamu ['uMC HecnoxkHO.

B [5] npuBenena cieayromasi KOHIENTYyaJlbHAs MOJIENb KPYIMHO3EpHU-
croit ®I'ulC, c ucnonp3oBanueM aBToMaTHOro noaxona [167 — 169], npen-
HA3HAYEHHOM 11 pelleHus caoxHoi 3anaun S U

UKV U "W UHVDPHW Y & DUHY SU™SE  XUHY SuU
mUHV le;' VX \m/ VS/):/W VW) W;DVW (\OFU \(W B XL§ g) W VW
mVW SWMS W()gw WUHV&JHV 5(6[) 5(V6’ %U Su lﬁ 3%/L

[§SU SU35/,RSU(,R

rae \ — monenbHoe BpeMs, W ~ ; L— 3HaKk KoHKarteHauuu; U Iﬁl — arperar-

I'ulC xak pecypc pelleHus HeOmHOPOAHOM 3anauy; P H' — unterpuposan-
HeIl MeToz perneHns HeopHopomHoi 3agaum; SY — ucxonmble manHBIE

T X v
$ 7% [5] cnoxnoii 3amaun S U, nepenaBaeMble Ha BXOJ OJHOTO WM He-

cKONBKUX 37eMeHToB U P, moctpoeHHbIx mo cxeme (3.24) B COOTBETCTBUH C

X
nexomnosumueit 'S U zamaun S U; S¥ — BeIXox 0HOro MM HECKOTb-
kux sxementoB U F, moctpoeHHbIXx 1Mo cxeme (3.24) B COOTBETCTBUH C

(S lj(, sBJsommiica nenbto * /X pemenns samaunm S U; VW — cocros-
uue ['uIC B MoMeHT BpeMeHu \; 5 (6' — HemycToe MHOXECTBO, COCTaB-
neHHoe u3 dneMeHToB U I, HOCTpOEHHBIX B COOTBETCTBUH €O cxeMoii (3.24);

35, 35"~ MHOXeCTBA CBOWCTB «BXO/» M «BBIXOJ» 3JIEMEHTOB U3 5 ( 6'
coorserctBenHo; §Y%, §%Y) §YY — orHouwrenns ¢ynkunonuposanus [u-
UC; 5Y"Y — ornomenus unrerpamuu [5] snementos; 5°Y ' — orHowenus
mexy Bxonamu [ulIC u Bxonamu snementos; 5°Y ‘ — orHomenus mMexmy
BBIXOZaMu 37ieMeHToB ¥ Bbixogamu ['mMC. Dnement U F mopenupyer pe-

IEHUE OJHOPOIHOM MOJ3a/aui WM BBIMOJHIET BCIIOMOIATENbHBIE ONepa-
UM, CTPOMTCS B COOTBETCTBHM C ABTOHOMHBIM MeTomoM P H' u umeer
coiictea 35'Z 3, manbonee BaxkHble U3 KOTOPHIX — «BX0om» S, «BbI-

xom» SWUu «cocrosuuey V.
Konuenryansnasg moaens 3nementa ['uliC:

UMV YS PR UHVD PHWYYEY DUHW sU™
I:EUHVVl\ﬁHVW\mV st)nVWN\N) WpVW W’SU(\/W15 wL(SMj/W VW
B SvW WOHSU W
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e 5%, 5%Y, §YW— oTHOmIEHMs «cOCTOSHHME — COCTOSIHUE)», «BXOJ —
COCTOSIHHE», «COCTOSIHHE — BBIXOJ», COOTBETCTBEHHO. Cpead MHOKECTBA

0(7" { PKI'W L\., ..}, aBTOHOMHBIX MeTOZOB OyneM BbIemATh P H'
— aHanuThueckue Bbruncienus, P H' — Heifposbluncnenns, P H' — neder-
kue Bbruncnenus, P H' — paccyxknaenns na ocHose ombita; P H' — sBoimo-
LMOHHBIE Bbluncienns, P H' — cratuctiueckue Boruncienns, P H' — norn-
yeckue paccyxk/enns. B ciayuae ecim mexay snementom U P u aBToHOM-

HeiM Metoiom P H' ycranosneno ormomenne 57V PYH V' F, Gynem

obo3unauats snement U M.
Ortnomenuss 5°Y % 5%V ' B (3.23) 3a1a10TC HAa MHOXECTBAX MEPEMEH-

1 ' K
eix '$ 7%, */* u mroxectBax mepemennbix '$ 7%, * /¥ momzanau, BXo-
JAUIMX B COCTaB CIOXHOM 3amauu. B [5] nmpuBoauTCs Tpu BO3MOXKHBIX CITY-
yas: 1) MHOXkecTBO TlepeMenHbIX s S U coBnagaeT ¢ MHOXKECTBOM mepe-

mennex 11 SU, te. '$7% '$7', */* */ ', 2) MHOX)ecTBO Tepe-
mennbix 11 S U — momMHOXecTBO cooTBeTcTBYyROmEero Muoxkectea S U,

e '$7%e "$7° */%e ¥/’ 3) MHOXKECTBO IIEPEMEHHBIX TI0JIMHOXKECT-
] X ' |
BO coorBercTRyomero Muokecta S U, Te. '$7% e '$T7 */ e x)

Jnst paccMaTpuBaeMoil CIOXKHOH 3aladd ONEpPaTUBHO-IPOU3BOJICTBEHHOIO
TUTAHUPOBAHMUS XapaKTEepeH BTOPOM BapHaHT, TaK KaK B XOJIE PELICHHS CIOX-
HOH 3a/1auu MPOMCXOAUT pa3jelieHHe UCXOMHBIX AaHHBIX MEXKIy pa3iIHyHbI-
Mu noazanadamu [127]. Tlockonbky Ui MOJAENUPOBAHUS UCIOJIB30BaH aB-
TOMATHBIN TIOAXO/I, HA COCTOSTHUE aBTOMATa BIIMSIET TOJIILKO BXOAHOW CHT'HAJL.
BeIxoaHO! CHTHaM 3aBUCHT OT COCTOSIHUSI aBTOMAaTa B MPEIbLIYIINH MOMEHT
aBTOMATHOT'O BPEMEHH M BXOHOT'O CUTHAJIA.

Pactmupenue mozenu (3.23), (3.24) BBINOIHEHO, UCXOMS W3 CIICAYIOIIHX
MOCBUTIOK. B mpoliecce KoopAWHALMM KOHTPOJIUPYIOTCS TPOMEXYTOUHBIE
cocrostHMsl pemieHust noazanad [113]. B npunATeix o6o3HaueHumsx (3.23),
(3.24) o ATUMH COCTOSTHUSIMU TIOHUMAFOTCSI COCTOSIHUS (PE3YJIbTaThI peliie-
HUsA) QYHKIMOHATBHBIX ANeMeHTOB U F, HIMUTHPYIOIIUX pelIeHUe NoA3aaau

S . Ha ocHOBaHMH aHAIM3a YTHX COCTOSHMI B XOJ€ KOOPAUHALMY U3Me-
HAIOTCA cBoMcTBA «BXOom» S U ogHOro Miau HecKONbKHMX 3ieMeHntoB U

s ydera aroro ¢axra BBeJEM B KOHIENTYaJIbHYIO MOJETh KPYITHO3EPHH-
croit ®TulC (3.23), (3.24) tpoiiky 5YVEYW W( S)) . Uuevu crosa-

MU, Ha ocHoBaHMU cocTosHuss PTuMC V{\) B MOMEHT BpeMeHH \ MeHs-
1otcs ucxoanble gannsie S W s ®TuMC, HO yike B MOMEHT BpEMEHH
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WI, T.e. Juia cienyronie urepanuu. MHOXeCTBO 5\”’" YCTaHaBJIMBAET
oTHOWIEeHUs Mexy cocTosHneM VN rubpuga U B (3.23) Ha 1aHHBIHA MO-

MEHT MOJICIEHOTO BPEMEHH \ U COCTOSHHEM BXOJ[OB OJTHOTO WIJIH HECKOJb-
kux snementoB U I Ha cienyromem miare. YtoObl POU3BECTH HEOOXOMIU-

Moe u3MeHeHne BxofoB S U OfHOrO WM HECKONBKUX (YHKIIMOHATBHBIX
snementoB  UF B (3.24) BBemem tpoiiky {5V EOVW XD, rme
N v
$&7Y { DPW, | N — MHOXECTBO MOHATHIL, 0G03HAYAIOUIMX KOOD-
JMUHHUPYIONINE JCUCTBUS, KOTOPOE TOXKICCTBEHHO MHOXECTBY KOOPJWHU-
pytomux aeictBuii  ( (3.6), rne C — Tvn KOOPAMHUPYIOMIETO BO3ACHCTRYS,
D 1,..,6. B anmroput™Me KOOpIMHAIIMY KOOPIUHUPYIONIUE JCUCTBUS OITUCA-
Hbl B 0ase 3Hanni % . MHOKECTBO 5YW — MHOXECTBO OTHOLIEHHI MEXKITY
cocrosarem VN ®I'uiC U I§I B MOMEHT MOJICITFHOTO BPEMEHH \ U HEeoO-

XOIMMBIMH KOOPIUHUPYIOIMMH feiictBusmu $ & 7.
MopaudunupoBaHHas KOHIENTyallbHAas MOJETbh IS crenupuKanuu
kpymnHo3epHUCThIX PI'nIC ¢ xoopauHaIMeN:

UBV DR SE),C w1y, (3.25)
a MomuduIpoBaHHas Mozens 3iaementa [ ulC:

UMYV OHW S . (3.26)

YWom BYW we zamarorcs sapamee, kak u §'", 5°Y,

OtHomeHns §

5YW | dukcupyrores B xone pa6orsl ®TulC u ABISIOTCSH PE3YNBTATOM pe-
menus N3amaun S U' (3.13).

Paccmorpum ipumep ®TuMC u3 tpex snementos UM, UK, UM,

JUTSL pEIICHUs Mo/3aa4d, KOTOpble OylIeM Ha3biBaTh (hYHKIIMOHAIEHBIMU [5],
M OJIHOrO KOOPIMHUPYIOIIETO (TeXHOIornueckoro) sinementa U K ' mist pe-

meHus  M-3a7adu, ONpEeNeNsIONUi MOPSIOK B3aUMOJCHCTBUS () YHKIIHO-
HaJbHBIX 351eMeHToB. Ha Bxog ®T'ulC nmomarorcs ucxonHsle JaHHble P 7X
pas/ieneHHbIe MKy (YHKIIMOHATTLHBIMU 3JIEMEHTAMH COTJIACHO JIEKOMIIO-

s 'S UE N 3 crnoxkuoit sanaun S U. Ha BeIX0zle MMEEM pe3yJbTaThl
pa6otel pynkuuonanbHbix dnementos UM, UK, UM, unrerpuposan-
HBIX B o0mee pemenue 6 2 f cnoxmoit 3amaun S U.
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Ha puc. 3.6,a npen-
CTaBJeHa  CTPYKTYpHas
cxema ®I'ulC, moctpo-
€HHas  JUIl  peleHus
CJIOKHOM 3a7]adil B COOT-
BetcTBHH C (3.23), (3.24).
IIpu sToM Mopenupyercs
TOJBKO JIOTHYECKH YBSI-
3aHHass TOCJEIOBaTENb-
HOCTb pelIeHHUs 1oA3aaayd

S U u3 mexommosumum

A
B U crnoxHoll 3amauu

S U, 4ro cooTBeTcTBYET

MOJIENTA CJIOXKHOU 3a/a4u
Ha puc. 3.6,a. JlanHas
cxema COOTBETCTBYET
Burxox CUTYyaIliH, KOTJIa BBIMON-
HEHHasl arperarus perie-
HUM mom3amad B oOiiee
€IMHOE PEIICHUE NaeT, C

Bxonm

orunc

© KoopAMHAUNEH Toukn  3penns  JIIIP,

OMUOOYHBIA PE3yabTAT U

: TpeOyeT MOBTOPHOTO pe-

Obosnasenus: ~— ImeHus 3agadd. B asTom
= - OTHOIIEHWUA KoopAWHAIN, ———> - OTHOIIEeHHSI TIOpsIAKa, Cnyllae HO KaHaHy O6paT_

—> - OTHOIICHHS Mepeaaun HHbOPMAIHIL, 9
mp - 1psivasi 1 OGpaTHast cBA3b Mexay [ uAC u JITTP HOU CBA3U ‘HHP H?'quaeT
Puc. 3.6 — Ctpykrypuas cxema GIulC: ot komnetotepHon CIITP

a) 6e3 koopauHaIKy; 6) ¢ KoopaHHanueit pe3ynbTat peuienue
CJIOHOM 3aJ]aud U Ha OCHOBAHHMM CBOUX OLIEHOK IO KaHally MpsSIMOM CBS3H
BHOCHUT M3MEHEHHSI BO BXOJHBbIC maHHble '$ 7% u ycinoBuss O (7X 3a7a4u

S U [5]. danee JIIP uaumpupyet cuate3 OIuliC ¥ MOBTOPHOE PELICHHE.

Ha puc. 3.6,6 m300pakeHa NPUHIUNUAIBGHO MHAs CTPYKTypHas cxema
OI'ulC. Ee ornuuue oT BbIIIE NPUBEIEHHON 3aKII0UaeTCs B TOM, 4TO KOOp-
nuanpyrommii snement U Bf ' onpenenser He TONBKO TOPSAOK paGoThI

(GYHKIMOHANBHBIX 3JIEMEHTOB M OOMEH MH(OpMAalld MEXIy HHUMH, HO U B
cootBercTBHH C (3.25), (3.26), UTEpalioHHO, HA OCHOBAHUH COCTOSTHUS BCEX
(YHKIMOHANBHBIX 3JIEMEHTOB KOPPEKTUPYET IS KaXJOr0 U3 HUX BXOJHON
HaGop mammbix '$ 7% u yemosmit 0 (7%, Taxum o6pazom, B (3.25), (3.26)
yacth ¢yHkiwmi JI[IP mepenaercss TeXHOIOTMYECKOMY BJIEMEHTY, YTO OTpa-
KEeHO Ha puc. 3.6,0 3MeHeHHneM pa3MepoB CTPYKTYpHBIX OjokoB JIIIP u
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TEXHOJIOIrMYECKOro »ojie- ¢ t
MEHTa, a TaKXe€ TOJIIHU- S S
Hbl JIMHUH TpsSAMOA U
00paTHOW CBS3W B KOH-
Type ympaBieHus. B
MIPEJCTAaBJICHHON Ha pHC.
3.6,0 CTpYKTypHO#l cxe-
Me JITIP mo kaHamy 00-
paTHOM CBSI3U MOIy4aeT
or KOMIIBIOTEPHOU
CIITIP pesyabTar permie-
HUC CJIOXHOH 3aJayd.
Ecnmun pemenne He ycrt-
pauBaer JIIIP, Hanpu-
Mep, BJCYET 3aTOBAPU-
BaHUE CKIIAJIOB, YBEIH-
YEHHUE CTOUMOCTH TIPO-
U3BOJUMBIX H3JCTHA, TO
OHO BMEIIIUBACTCS B 00- R
CYXKJIeHE U MEHSIET YyC- sy
JIOBHS xoopauHammu ~ H[hagZa_gby
0(7K r’ T.c.  MONCIL HUI KOOpI[;py}OII-_IIfEFe(;( onan:;e?{?rgnioCE%ZI;?::T;:::::O
3a/1a4r-KOOpInHaTOpa COCTOSIHMH (DYHKIIMOHATBHBIX 3JIEMEHTOB;
(3.13). Janee JIIIP wHU- — . — . — . —» — Mepexof U3 MOANPOCTPAHCTBA COCTOSHHUIA
HI/H/IpyeT HOBBIﬁ CHUHTE3 (byl;lKLIPIOHaJ'H:HLIX 3JIEMEHTOB B IOANPOCTPAHCTBO COCTOA-
HHUH KOOPAWHHUPYIOIIECTO 3JIEMECHTA,

FI/IHC u HOBT(?PHOG pe- _pn»py*ulflepexoﬂ MEXKY COCTOSAHUAMH BHYTPU
IIEHUE CIOXKHOM 3a11aYM.  popnpocrpanctsa

Ha puc. 3.7 nau npu- Puc. 3.7 — I'paduueckoe npencrasienue pa6orst GIuliC
Mep paborer ®I'ulIC ¢ B F€TEPOreHHOM MPOCTPAHCTBE COCTOSHMUIA

koopauHanweii (3.25), (3.26), ans 1Byx QyHKUMOHANBHBIX dnemMentoB U M

U B onsoro texuonoruueckoro snementa U K u 1Byx nepemennbix S\,
S,U i kaXkoro aneMeHTa. ToykaMu Ha JJAaHHOM PUCYHKE 0003HaueHO Co-

cTosiHUE ()YHKIIMOHATBLHOTO DJIEMEHTA B COOTBETCTBYIOIIEM TOATIPOCTPAHCT-
B€ COCTOSHHI B MOMEHT BpeMeHU V., onpezensemslii o popmyie:

W, W (3.27)

rnre Ol,., Jgol; v — mepuon, uepe3 KOTOpBIN NPOBEPAIOTCS pELICHUS
3a/1a4-2JIEMEHTOB, MHBIMHU CJIOBAaMH — 4epe3 MEepHOj v MEePeXoi K CIeayro-
IeMy 3Tally PEeIIeHUs 3aJay-dJIEeMeHTOB; ) — MOMEHT 3aBeplLICHUS PelyK-
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i cnoxkuoit 3anaun S U u nauana ee pemenne; W — BpeMs, OTBOAUMOE
Ha paboTy TEXHOJIOTHYECKOro SIeMEeHTa (BpeMs Ha INTaHepKy); 1, . — obee

KOJIMYECTBO JTAIOB.
MOMEHTBI BPEMEHH CMEHBI COCTOSIHHSI TEXHOJIOTHYECKOro djieMeHTa (Ha
puc. 3.7 o6o3HaueHs! \), onpenensaroTcs CIeayoIUM 00pa3oM:

W, W, Q.0 . (3.28)

CoequHUTENbHBIE JTUHUH (IITPUXOBAs M IITPUXITYHKTHPHAS) MEXIY Tpe-
Msl TIOJIIPOCTPAHCTBAMH COCTOSHUH 0003HA4aloT rnepenady MHbopmanuu B
OI'ulC ot ogHOrO JIEMEHTa K IPYrOMY U UMUTHUPYIOT NIEPEXO]] OT PACCYXK-
JIEHUH OJHOTO IKCIEPTa K PacCyKJICHUAM ApYroro, ot paccyxaeHuid JIITP k
paccyXJIeHUSIM SKCIIEPTOB U B 0OpPaTHOM HaIlpaBJICHUH.

B xaxzplii MoMeHT BpeMeHu V. ¢uxcupyercs (OIpaluBaercs) cocTos-

nust Becex UM Tlocne storo UK’ ma ocnoanuu cocrosaus Vi)
®I'ulC Boinaer koopaunupyromee Bosaeiicteue D B e $ s kax-
noro snementa U B . B nporiecce 06paboTKU TEXHONOTHYECKUM JIEMEHTOM

UK cocrosnms V) ®I'ulC, t.e. pemenust N-3amauu S U' usmenser-
cs cocrosnue V' rexnonoruueckoro snementa U B . Tpudem Bpemst W,

OTBOAUMOE Ha TaKyl oOpaOOTKy He JODKHO NPEBBINIATH NEPHOIA, Yepe3
KOTOpBIH Mpou3BoanTcs ¢ukcanust cocrostaus OIulC:

w1, (3.29)

e 7 — BpeMs, OTBEJIEHHOE Ha peulenus cnoxkuoi 3anaan S U; 1, 06-

meC KOJIMIECTBO 3TAIIOB. Hepexom,l MCKAY COCTOSAHUAMU (l)yHKHI/IOHaJ'H)HHX

OJICMCHTOB MPOUCXOIAT CKa‘lKOO6pa3HO, MOCKOJIBKY MEXKIAY MOMCHTaAMH
1

BpEMCHHU % cocrostaue U H He u3MeHseTcs. Takum 06pa30M, KaxXaas TO4-

Ka TO/NPOCTPAaHCTBA COCTOSTHUM ISl KaXKI0r0 (hYHKIIMOHAIBHOTO 3JIEMEHTa
U M 'na puc. 3.7 — cOCTOSHUE B KOHKPETHBI MOMEHT BpeMeHH V., eIMHBbIiA

1
nnst Beex onementoB U Bl . Korma W, Bbimaercs pesymbratr * /X peme-
mus 3agaun S U

Hwxe npescraBieHa KoHIENTyadbHas Moaeab paborer ®T'ullC, moctpo-
eHHoit mmo (3.25), (3.26):
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r7Ie « Y» 0603HauaroT otHomenns 5", KOTophle CBA3BIBAIOT COCTOSHUS H3
pa3sHBIX MOAIPOCTPAHCTB U 3aJal0T MEPEXO] U3 OJHOTO OJAHOPOAHOIO IIPO-
cTpaHcTBa B JApyrue npu ¢ynkiuonnpoBannn ®I'mlC; «o» — mepexon
MEXJly COCTOSHUSIMH BHYTPHM COOTBETCTBYIOLIETO MoAmpocTpaHcTBa. Ilepe-
XOIbl « Y» W3 MOAIPOCTPAHCTBA TeXHOMOrnyeckoro snementa U B " moze-

JIPYIOT BBIJAYy KOOpAMHUpYOmuUX Bo3aeicteuit or JIIIP k skcmepram. A
COBOKYITHOCTb IEPEXOJI0B « Y» U « U» TO3BOJIET CMOJECIUPOBATh U IMPO-
CJIEJIUTH TPOIIECC CaMOoopraHu3aImu B nporecce padorer ®I'uliC.

B (3.30) ¢urypHble ckOOKM 0003HAUAIOT HAYaJO W 3aBEpLICHHE Iapa-
JIeNTbHOW paboThl (PYHKIMOHATIBHEIX 3JeMEHTOB. V3 Mojenu BHAHO, YTO II0-
cie KaxaoW ¢ukcamu «} Y » COCTOSHUH, (yHKIMOHAJIBHBIX SJIEMEHTOB

1
UH  mnpoucxoauT mepenadya YIpaBICHHS TEXHONOIMYECKOMY JJIEMEHTY
U K, a mocie cMEHbI UM CBOETO COCTOSIHUS MPOMCXOMMT Mepeiaya yrpas-

JICHHS TPyIIe (PYHKITMOHAIBHBIX 3JICMEHTOB.
JlaHHas MOJieNb POJICTBEHHA KOHIIETITYaJIbHOM Mojienu [5]:

V') oW (Vi . Y ) T (3.31)
Brv) oW U VIO W N )

B ocrnoBe mMonenu (3.31) nexuT unest 0 TOM, 4TO OHA M Ta ke OIXHOPOJI-
Hasl 33/1a4a MOXKETCSl pelIaThcsl MapajuleNbHO PAa3IUYHBIMUA ()YHKIIMOHATIb-
HBIMH 3yeMeHTaMd. OTHOIIEHUS MHTETpaly 3JIEMEHTOB BO3HHKAIOT Kak
BHYTpEHHHE HeBepOajbHbIe 00pa3bl B MaMSATH IOJB30BATENs, KOTOPBIH MO-
KET CPaBHUBATh AMHAMUKY MOJIEITHPOBAHUS CIOKHOW 33Ja4d C Pa3HbIX TO-
YeK 3pEeHUs], YTO IMO3BOJISIET YBHAETh, TO, YEro HE NaeT MOJEIHPOBAHHUE C
WCMONBb30BaHueM ofHON Monenu. B moaenu (3.30) pa3BUTO HHOE TPEAIOIO-
JKEHUe: BKIIOUYeHUe B KoMmbroTepHyto moaens CIIIP monenu JITIP npuso-
JIUT K BO3HUKHOBEHMIO 3¢ dexra camoopranuzauun. [Ipu sTom nosBisercs
BO3MOXKHOCTH B3aUMOYBSI3aTh PE3YNbTaThl pabOThl OTAENBHBIX (QYHKIHO-
HanbHBIX 21eMeHToB KCIIIP B npouecce cuHTe3a peleHus CI0XKHON 3aja-
YM, a HE MOCNe, KaK B M3BECTHBIX MOJIENISX, YTO O0ECHEeYMBAET PEJIEBaHT-
Hoctb KCIIIIP peanpHOMY nporeccy KOJUIEKTHBHOIO OCYKIEHUS ITPOOIIEM.
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B Tabmn. 3.1 mpuBeneH coctaB reTepOreHHOrO MOJIEIBHOTO TOJIST M METO-
JIBI TIPEJICTABIICHUS MOJICIICH.

Tab6muma 3.1 — Mopenu BXOIAIINE B TETEPOTCHHOES MOJICIIEHOE TTOJIE.

Mogens | Kiacc Monenu u e€ XxapakTepHCTUKH Peam3anus
HC HckyccTBeHHass HEHpOHHas CeTh (MOMCK CKPBITHIX | ABTOPCKHH alrOpUTM,
3aBHCHMOCTEH B CTATHCTUYECKHX JAHHBIX U IPOTHO- | HAIMCAHHBIH Ha SI3BIKE
3UpOBAaHHE BBIIOJIHEHNUS IJIaHa) — (YHKIMOHAIBHBIH | HPOrpaMMUpPOBAHUS
snement U P VB.NET.  Anropurm
WHC c npsMbIM pacrpocTpaHeHueMm curHana. Ilepe- o6ysenme MHC peam-
naTouHas (yHKIHS HelipoHa: curmouga. Kommuecrso | SOBaH Ha OCHOBE METO-
BXOJIOB B XOJIe SKCIIEPHMEHTOB BapbHpoBajioch or 3 | A& TPAAMCHTHOTO crlyc-
110 30, a BeixogoB ot 1 10 10. KonndecTBO CKpBITHIX Ka. Obumii  065Em
ueiiponos ot 1 10 8. MHC obyuaercs kax i Mecsy, | <0A8 400 ctpox
JULSL U3JeTINH, TIaHUPYeMBIX K U3rotoBiieHHIo. [lepe-
natouHas (yHkuus Heifipona: curmompma. OOydeHue:
ITOPUTM OOPAaTHOTO PACIPOCTPAHEHUS OLIMOKH.
Cpennsisi ommbka obydenns — 11%. OOydwaromias
MOCJIEIOBATEILHOCTD - 60 00pa3ios
A Knaccuueckuit I'A 11 pemeHus 3aadd onTUMH3a- | ABTOPCKHH alrOpUTM,
IOUH JUIL ONpeJeNieHHs MaKCHMAaJIbHO BO3MOXKHOI'O | HAIIMCAHHBIH Ha SI3BIKE
KOJIMYECTBA U3JEINii, KOTOPbIe MOXKHO U3TOTOBHUTH U3 | HPOTrPaMMUPOBAHUS
HMEIOINXCS MaTepuanoB — (yHKIMOHANBHENT dme- | VB.NET
ment U M. Monynsuus uz 100 xpomocom. DBomo- | PeamusoBan  anroputM
s kpoccoep M MyTamun. CeseKius: kombumarus | BASYaIHsalun
NIAHMHUKCUH W pamxupoBaHus. [IpucrnocodieHHOCTH O6ném Kona 600 ctpoxk
(B %) — OTHOILIEHHE 3aTPayeHHOr0 Ha MPOU3BOJCTBO
Marepuaia, kK umeromemycs. Ecim aimmrensHoe Bpest
IPHCIIOCO0IeHHOCTh MeHee 50%, IOIOBHHA MOITYIs-
MM YHHYTOXKAETCS M TeHepupyercs 3aHoBo. Ecim
JIECSITh TOKOJIEHUH MPUCIIOCO0IIEMOCTE He MeHseTcs,
HO 6osee 92 %, Torna HauTy4Iasi 0co0b — pelIeHne
2C [IaTh SKCIIEPTHBIX CHCTEM (MMHUTHUPYIOT JIMHHHM pac- | ODKCHEpTHBIE CHCTEMbI
CYXKJICHUSI SKCIIEPTOB) — (PyHKIMOHAIBHEIC DIEMEHTHl | HOCTPOSHBI Ha  0ase
U, U, UM, UM, UM, onsa okcriepTHas | MPOrpaMMHOTO  Ipo-
cucTeMa MMHTHpYeT paccyxaenus JIIIP — texnomo- | AYKT2 Visual ~ Rule
rueckuii snement U Studlo.u Hcnone3yercst
IPSIMOIT BBIBOJ
IIponykuuoHHas MOAENs 3HAHMI UL IIOMCKAa pe-
maroiero noarpada Ha rpape U/HNJIN. Paccyxnenns
B IIPSIMOM HampaBieHuu. Pa3meps! 0a3 3HaHUH (YyHK-
LUOHANBHBIX NIEMEHTOB — 6 — 48 mpoxykuuii, a
TEXHOJIOTMYECKOT0 3JIeMeHTa — 15 npoaykuuii. basel
¢axroB - 1o 15 ¢akroB. 3HaHus y dkcrepToB u JIIIP
H3BJIEKATHCH TPOTOKOJIBHBIM aHAIIH30M

Pa3paboTaHHbIi B 3TOM U NPEIBIAYIINX pasjienax TPeTheil rIaBbl Teope-
THUYECKHH 0a3HC MOJ0KEH B OCHOBY MHCTPYMEHTANBHOHN cpenbl «[ mbpuaHas
cHCTeMa IUIAHMPOBAHUS», CTPYKTYPHO-(QYHKIIMOHAIbHAs CXeMa, KOTOpOH
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mpejcTaBiieHa Ha puc. 3.8. B Tabn. 3.2 npuBeneH coctaB (pyHKIIMOHATBHBIX
JJIEMEHTOB MHCTPYMEHTANbHOM Cpelbl U METOAbl MX mpenacraBieHus [114,
115] (BepxHuii paBkIif HHACKC 0003HaUaeT 0a30BbIC Ki1acChl MeTo10B DI 'u-
WC [5], a HyKHAH MpaBbIi HHAEKC — IMOPSIIKOBBIA HOMEp IT0/13a/1auH).

Bxopg Bobixog,

MHCTPYMEHTaNBHO i U ﬁ MHCTPYMEHTaNbHOM
cpefibl / cpefibl

—
[
=
i
|
|
:
|
K
i
i
S, B
!
e - — 4
|
|
|
L

Beog
AaHHbIX -

|
|
|

BoiBog,
AaHHBIX

C
=

ObosHayverna. — = -NpaAMan n 06paTHan CBA3b MeXAY TEXHOMNOrMYECKUM SNIEMEHTOM U YHKLMOHAMbHBIMU SNeMeHTaMK;
——= -nepepaya MH(OPMaLMN MeXAY SNEMEHTaMKU; ——= - BBOA MH(OPMaLMK U BbIBOA Pe3ynsTaTos

Puc. 3.8 — CtpykTypHO-DYHKIIHOHAJIBHASL CXEMa HHCTPYMEHTAIIBHON CPeIbl

Tabmuma 3.2 — CocTaB HHCTPYMEHTAIEHON Cpeibl

O6o3Hauenue Ha3znauenwue seMeHnTa u Kon Kon
JIIEMEHTa METO/IbI ITPEJICTABJICHHUS MOJIENH | TO/A3a/1aUH
UM Ion3anaua 1 — «IIpornosupoBanue pe3ynpraTtoB Beinon-| HC IPT'1
HEHHsI OIlepaTHBHOr O rpaduxay; pemaercs HC
U IMonzana4a 2 — «OnNTHMH3aKSA KOJTUIECTBA BhIMyckaeMoi| T'A OIIT1
MPOAYKIMKY; pemmaercs I'A
umM lMonzamaya 3 — «AHanu3 cooTBETCTBHA MMerommxcs pe-| OCI AHJII

cypcoB TpeboBanusM KJ[ 1o oOecrieueHnIo BhIMOIHEHUS
J1aHa MPOM3BOJICTBAY; pemaercs DC
ug: IMomzanaya 4 — «AHaMM3 COOTBETCTBMS MMeromuxcs pe-| OC2 AHJI2
cypcoB TpeboBanusiM TJI 10 00ECIIEUEHUIO BBIMOJIHEHUS
J1aHa MPOM3BOJICTBAY; pemaercs DC

ug: Iom3zanaya 5 — «Yuer, KOHTPOJIb U perymuposanue obec-| DC3 AHJI3
NIeYeHNeM MaTepHAIIbHBIMU pecypcaMuy; pemaercs 9C

ug: Ion3zanaua 6 — «IlnaHupoBaHue U KOHTPOJIb BblMoHEHUs | DC4 AHJI4
PEMOHTHBIX paboTy; pemaercs 3C

ug: Ionzanaua 7 — «IlnanupoBanue M KOHTpoJb omiatel| DC5 AHIJIS
3axa3oBy; pemaercs DC

UK lMonzamaga 8 — Texnomorndeckuit snement pemaer N-| OC6 KOP1

3aaqy Metogamu DC

CxeMa MHCTpyMEHTAJILHOM cpenpl (puc. 3.8) peananzoBaHa Ha OCHOBE MO-
nemu (3.30), u aHanornuHa cTpykrypHoit cxeme ®I'ulC Ha puc. 3.6. Ips-
MEIC U OOpaTHBIC CBSA3M (CKUPHBIM MYyHKTUP) HA PHUC. 3.8 MEXIy TEXHOJIOTH-
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YEeCKUM U (PyHKIMOHAIEHBIMH 3JIEMEHTaMH 0003HAYAIOT Nepeiady NpoMexy-
TOYHBIX PE3y/IbTaTOB pemenus nomsanay S UE  3'u nonyuenne dynk-

IMOHANEHEIM dneMeHToM U KV 10...,7 KOOpAMHHPYIOIIETO BO3ACHCTBUS

H (. Tlopsmox pa60TH (YyHKIMOHAJIBHBIX DJIEMEHTOB OIpeAessieTcs Jie-
xomnosumueil 'S U cnoxuoii 3anaun S U u pekoMeHanmsaMu skcrnepTos.

JleranbHOe omUcaHne aBTOHOMHBIX Mojieneit u3 tabun. 3.2 npeacTaBieHo B
[127].

_r_gb_ kehzZyhgbahi_jzlbjygha\lh~kg\gh]h
ieZgbjh\Zgby kbgZipj®_c \ bgkgjhdvghc kj_~»
©=b[jbrgZy kbkl_fzZ igghglfjh\

C 1enbio NpoBEAEHHS 3KCIIEPUMEHTOB U MIPAKTUYECKOTO MOATBEPHKACHUS
TEOpeTHYecKuX pa3paboTOK M BHIBOAOB W3 pasn. 3.1 — 3.4 umccnemoBana
3a/laya ONepaTUBHO-NIPOU3BOACTBEHHOro IaHupoBanuss Ha OOO 3aBon
«Kanununrpaarazasromatukay [170], u co3maHa «ABTOMAaTU3MPOBaHHAS
cucTeMa AJIs pelIeHHs 3aa4l ONepaTUBHOrO INTAHUPOBaHUS ITPOU3BOCTBOM
Ha OOOQ 3aBon «KanuHUHTpaArazaBTOMaTHKa»».

OO0creoBanue NPEANIPHUATHS TOKA3aJ10, YTO ISl IPUHSTHUS PELIEHHs 3a-
maun OINIIT mcrnonb3yroTCsl agMHUHUCTPATHUBHBIE MEXAHU3MBI, MOCIEICTBUS
KOTOpBIX OIICHUBAIOTCS TPY0O, W3 OINBITAa OTAEIBHBIX JKCIEpTOB. EMuHCT-
BEHHBIII Ha JaHHBIH MOMEHT crocob pemenust 3anaun OINIl — exxenHeBHBIE
mnanepku. Ilpu pemenun 3agaun OINII ucnonb3yercst TMHTBUCTHYECKAsS KO-
opauHarys (pas3a. 3.1), ¥ y9acTBYIOT JECATh 3KCIepToB (puc. 3.9):

1) HavanbHUK MPOW3BOJCTBEHHOTO IEHTPa — ONpeNeNsieT 3arpykKeHHOCTh
YYacTKOB U IepepacnpeenseT NPOu3BOACTBEHHbIE MOIIHOCTH; JUCIETUUPY-
€T MPOMU3BOJICTBO U pykoBoauT raHepkamu; B CIIIIP siusiercsa JITIP u pe-
1IaeT 3a7auy KOOpAUHALUMY;

2) KOMMEpPYECKHH JUPEKTOpP — PYKOBOJHUT TEXHHKO-KOMMEPUECKHM OTIe-
JIOM, OTIPEZIENSIeT IPHOPUTETHOCTh 3aKa30B, (POPMHUPYET IIEHOBYIO TOJIUTHKY;
3) rnaBHBIA KOHCTPYKTOp — BO3IVIABJISIET OTHAEN TJIABHOIO KOHCTPYKTODA,
YIIpaBIIsieT MOPSKOM pa3pabOTKH KOHCTPYKTOPCKOW TOKYMEHTALlUH, €€ CO-
IJIACOBAHUEM C 3aKa3UMKaMU U IPOEKTHBIMU OpraHU3aLUsAMUY;

4) rNaBHBIA TEXHOJOT — PYKOBOAUT OT/IEIIOM IJIABHOTO TEXHOJIOTA U YIpaB-
JISIET TPOIIECCOM Pa3pabOTKU TEXHOJIOTHYECKON JOKYMEHTAINH, €€ COrJlaco-
BaHus ¢ OI'K, KoHTponupyeT cOCTOSIHUE OCHACTKH;

5) HavanpHHK OTHeNa mpojax t gopmupyer noprdens 3aka3oB, KOHTPOIH-
pyeT oIuIaTy 3aKa30B U CPOKU MOCTaBKH;
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6) HAYaJBEHUK OTACNA COBI-  / poporvpommoniamn

\

| |

™ omTpompyer nOmroTe- | Gy G|

BKY JOKYMCHTOB JJId OT- J‘ - :
OpyACBaHUE

!

InpaBKu Ipy3a € TOTOBBIMH

U3NENUAMH  3aKa3dWmKy, W D"P°”3B°”°TB°
3aKJIFOYCHUE JOroBOpOB C ( Tekyuee cocronmne >( ONEPATHBHBIN

NPONIBOACTAA U PECYPCH TPADUK
SKCIIEUTOPCKMMHU  OPraHH-
3aIUAMU; I — e L e -

7) HavyalbHUK TPaHCIOPT-
HOTO Iexa KOHTPOJIHUPYET
JIOCTaBKY TOTOBOH HpOIYK-
LK,

8) HayamBHHK OTJENIa MaTe-
PpHATBHO-TEXHUYECKOTO CHa-
O>XKeHUsI KOHTPOJIUPYET II0-
CTaBKy W 3aKa3 HeoOXonu-
MBIX MaTepUalIbHBIX pecyp-
COB, COTJIACYET 3aMEHBI;

9) HavyalbHHUK BIIEKTPOME-
XaHUYECKOTo OT/eja IUIaHH-
pyeT M KOHTPOJHpYET pe-
MOHTHBIE pabOTHI.

10) crapmme mMacrepa IIeX0B
— PYKOBOIST OTIEIHHBIMHU

HauansHuk
MPOM3BOACTBEHHOO LEHTPA Q

‘ 1
naeHbIiA TB)(HOJ'\DF\‘ Aepwcmﬁ ,qpes(mp
Q

—> —

nasHbIA KOHCTPYKTOP HavanbHuk

oTAena npoaax
/ MNAHEPKA \ Q

&

75

HauansHuk Havanshnk
MEKTPO-MEXaHMYECKOro otaena cbbita

g . =

o s HauanbHuk

Crapuimve MacTepa TPAHCNOPTHOTO Uexa
LEeX0B Hauanbhuk otaena

MaTepyarnbHo TEXHNYECKOro

f
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
‘\ cHabenus P

LexamH, KOHTPOJIUPYIOT e
rpotecc HU3TOTOBJICHMUS,
cOOpKH, MOHTa)Ka U HAJIAJIKH e

00opyTOBaHUS.

Ilocne mnomy4yeHus uH-

(bOpMaHI/II/I 00 Y4aCTHHKAX Puc. 3.9 — Cucrema noanepxKu NpUHATHS PEIIECHUH
B yCJIOBHSIX 33/1a4H ONEPaTHBHO-IPOU3BOACTBEHHOTO
mporecca pemeHus  CIIO0XK- Y A P POH3BOA
o IUIaHHPOBaHHs Ha 3aBoje «KalHHUHTpaAra3aBTOMaTHKA
HoH 3agaun OIIIl Ha OOO

3aB0J] «KanuHUHIpaara3aBTOMaTHKa» B COOTBETCTBHH CO CTPATH(HIMPO-
BaHHOW Mozenbio [5] 6but BeimoHeH ananu3 OIIIT (puc. 3.10) Ha crpaTax: 1)
9KOHOMHKO-TUIAaHOBOM 67 5%$;7 2)  KOHCTPYKTOPCKO-TEXHOIOTHYECKOM
6 7 5 $;,B) npousBoacTBeHHO-UCTIONHUTENBHOH 6 7 5 $.Puc. 3.10 mokassi-
BaeT CBSA3b MEXIY OMEPATHBHBIM padMKOM M CTpaTaMu, MONYyYCHHBIMH B
pe3ynbrare aHanuza 3aaauu OIII1.

Hawnbonee neransHoe npencrasnenue o6 OINIl maer mpon3BoACTBEHHO-
ucrionuurenbHas crpara 6 75 $ {puc. 3.10). HaganbHUK pOM3BOICTBEHHO-
ro [EHTpa BMeCTe C DKCIEePTAMHU pellaeT 3a/Jady KOOPAHMHAIMH B PEKHUME
CIIIIP u ¢opmupyer onepaTHBHBINA TpaduK MPOU3BOACTBA — OCHOBHOM J0-
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KYMEHT paOOThI I[EXOB M yYaCTKOB, B KOTOPOM YKa3aHBI U3JICITUST U UX KOJIH-
YEeCTBO JIUISl U3rOTOBJICHUA. H(pOpMaIHs 0 COCTOSHUY TPOU3BOJICTBA HA MO-
MEHT IUIAHUPOBAHUS: KOJIMUYECTBO M HaJMUME MATEpUATbHBIX, TPYAOBBIX U
MIPOU3BOJICTBEHHBIX pecypcax — NPEACTABISAETCS B YACIECHHOM BHUJE, MOITO-
My mpu MojenupoBanuu pemeHun 3anaun OINIl Ha 3Toi cTpate mpuMeHs-
FOTCS aNreOpanvecKue ypaBHEHUS U () YHKIIMOHATIBHBIC 3aBUCUMOCTH.

ONEPATUBHBLIA MPAGKK HA MAK 2010

Homep
y4acTka

Neq Wzpenwve 1 55 wryk
Wanenwve 8 110 wryk
Ne3 W3penwe 5 10 wryk
Wanenve 6 270 wryk
Ne7 Wanenwe 2 340 wryk

Wapenwve Konuyecreo

CTOMMOCTE NPOM3BOOCTEE

W3OENMA
AokymeHTauma ana R

NpOW3BOACTEA Wadenui Pecypcel AN NpouzsogcTaa
W3gendia
MaTepuanbHble NPoW3BOOCTBEHHbLIE
STRAT; P TPYAOBbIE PECYpPChI P A
pecypcbi pecypcax

WRIHOPMALIAR O T1T
MHchopmaLus o Kf (TexHudeckue (TEXHONOTMYECKME MPOLIECCH,
STRAT: 3a0aHUA, YSpPTeXM, CXEMH, TEXHONOTHYECKHE KTl
BEJOMOCTI KOMNNEKTALMK, U T.N.) | NPOW3BOACTEA, NPOMIBOACTEEHHbIE
onepaumu)

ETOMMOETh pacKofsl Ha
STRAT;, MaTepuanos, TpynosaTpathl | Hopma npubbinu | obcnykuBatne
aHepropecypcos oBopynosaHus

Puc. 3.10 — CrpatudunnpoBanHasi MOJelb 3a/1a41 ONIEPATHBHO MPOM3BOACTBEHHOTO
mranuposanust Ha OO0 3aBoj «KanMHUHTpara3aBTOMaTHKa»

Ha xoHcTpyKTOpCKO-TEXHOMOrHYeckoit crpate 6 75 $ fpuc. 3.10) pas-
pabateiBaetcs u koppektupyetcs K/ n T/ Ha u3znenus, BHOCUMBIE B oriepa-
TuBHBIA rpaduk. s pemenus 3agaun OINIl Ha aToli cTpate HeoOXomuMa
nHdopmanus 06 nmeromieiics KJI: TexHnueckue 3amaHusi, 4epTeXHU, CXEMBI,
BEJJIOMOCTH KOMIUIEKTAlUH, U T.I., U TJI: TeXIpoIecchl, TEXKapThl IPOU3BOJA-
cTBa M onepauuu. [ Takoi MHpOpPMAIMK XapaKTEpPHO, YTO BCE OOBEKTHI
IUTAHUPOBAaHMS NPEACTABICHbI B TEKCTOBOM BHJE, a AN MOAEIHPOBAHUS
pemenns 3aaaun OIIIl ucnonb3yroTcs JOrMUECKHE PAcCyXAEHHUS U €CTeCT-
BEHHBIH SI3bIK.

88



Ha skonomuko-mmanoBoi crpare 6 7 5% {puc. 3.9) paccuurteiBaroTcs
cToMMOCTHbIE mokazaTtenu. s pemenust 3aaaun OIIII Ha sTo0ii cTpaTe He-
00xoauMa HH(GOPMAIHS O CTOUMOCTA MaTEpHAJIOB, SHEPTrOPECYPCOB, TPYIO0-
3arpaTax, HopMe NMpUObLTH, pacxojax Ha o0CIyKHBaHue obopynoBanus. s
Takoi uHpopmaIlmu, Kak u Ha crpate 6 7 5 $ XapakrepHo, 4TO BCe 0OBEKTHI
IUTAHUPOBAHUS TPEJCTABIEHBI B TEKCTOBOM BHJE. OCHOBHBIE METOJBI, HC-
MOJNb3yeMble Ha 3TOM CTpaTe — MaTeMaTHuecKas CTaTHCTHKa, ajirebpanue-
CKUe ypaBHEHUS, (HYHKIIMOHAIbHBIE 3aBUCUMOCTH. JlaHHas cTpata — Hanbo-
Jiee abCTPaKTHOE MPeJICTaBIEHHE 3a/1a41 ONIEPATUBHOIO TUIAHUPOBAHHUSI.

CroxHnas 3a/jada STRAT
OlIl S U pexyumpo-
BaHHa Ha MHOXECTBO
OMHOPOMHBIX 33734 U
3amadyy  KOOpAWHAIUH

S U, pacuersl mo xo-

STRAT,; STRAT:

TOPBIM  JIOJDKHBI ~ OBITh
BEITIOJTHEHBI B  OIpejie-
JIEHHOW  TIOCiemoBaTe-
JILHOCTH, OIPEJICIIIeMbIE
JEKOMITO3UIIUEH g lj

(puc. 3.11). B Ta6n. 3.3
MPENCTaBICHbl  OCHOB-
HbIC 3a[a4yd, U3 JCKOM-

A
nosun 'S U u mero- ;
Puc. 3.11 — JIekoMIIo3uIIHst CIIOKHOM 3a/1a4H ONIEPaTHBHOTO

Jbl UX MOACTIUPOBAHUA. mianupoBanus Ha OO0 3aBoj «KamHUHTpaAra3aBTOMATHKA

[Mocne pemykiyu, OBUTH OTIPEIE/ICHBI BXOIHBIC U BBIXOJHBIC TAHHEIC MO
3a/1a4, BBIOpAHBI MOJEIH UX pelieHus. [[Jis ynpoImieHus JICKOMITO3UIIUU H,
noHnMas, uto 3a1ada [I9K2 TpeGyer 6onbIioro KoaudecTBa SKOHOMUYECKIX
pacyeToB, yUUTHIBATh €€ HE OylIeM.

Bxonubie nannbie nns 3amauun [IOK1: ctoumocTts 3akasza, CpoKU OTIpy3-
KM, IIPOLIEHT OILIATHI 3aKa3a, TeKyIlas NMPHOPUTETHOCTh 3aKa30B, HEOOXOMIH-
MOCTb IEpEeOoTpesieNIeHUs] MPUOpUTETOB 3aKa3oB. Ilocnennss 3agaercs JIIIP B
mpolecce pemeHus 3anad. Berxonnsle gannsle [19K1: npuopurerHocTs 3a-
Ka30B. M3 yka3aHHBIX B Ta0J. 3.3 METOMOB NPEACTABICHUS B TEPMUHAX IPO-
(heccroHATBHON JIeATeNNbHOCTH 3KcrepToB st [19K 1, mo cnoBaM skcnepToB,
MPEANOUTUTENIbHEE JTUHTBUCTUUECKOE MpeJCTaBiIeHue 3HaHWU. B cBs3u C
stum i perienus [19K1 et conmocrasisercs monens DCS (Tadi. 3.2) uHCT-
pyMenTanbsHOM cpensl ['CII.

89



Tabmurma 3.3 — 3aaun 1 METOBI MOZIEIHPOBAHHS Ha IIPOMBIIIIICHHOM NPEANPUSITHI

Crpata Okcnepr ITon3anaua Kon nox- | [Ipexncrasienue B
3agaun | SIIJ skcnepra
OkoHo-  |MHxenep- ITnanupoBanue u KOHTpoIb omnatel ([I19K1 OYHK3A
MHKO- SKOHOMHUCT 3aKa30B AJITEYP
TIJ1aHOBast JIMHTBUCTUY
675%7 VY4er 1 KOHTPOIb OTIYCKHOM Iensl  ([IDK2 OVYHK3A
Ha MPOAYKIHIO AJITEYP
Koncrpy- |Unxenep- Anamu3 cootserctBus umeromuxcs |KTIINM1  |JIOTUY
KTOPCKO- |KOHCTPYKTOp, |pecypcoB TpeboBanusiM KJI JIMHI'BUCTHUY
TEXHOJIO- |MHYKEHEp- Anaimm3 coorBerctBus umeronmxcs|KTIINM2  |JIOTY
ru4ecKast |TeXHOJIOor pecypcos TpeboBanusm TJ] JIMHIBUCTHUY
675%7
Ipousso- |Hauansauk  |IIporHosupoBaHue pe3ysnbTaToB 1 OYHK3A
JICTBEHHO- [[IPOM3BOJICT- |BBIIOIHEHYS OIEPaTUBHOTO Tpaduka AJITEYP
WCTOJHU- |BEHHOTO LECH- |OnTuMu3anus KojauuecTsa Beimyc-  ([T12 DYHK3A
TenbHas |Tpa (IUCIET- |KkaeMoii MPOAYKIUH AJITEYP
1ep npouns- [InanupoBanue U KOHTPOIb BbInoN- ([TH3 CTATUCT
6758$7 |Boncrsa), HEHHs] PEMOHTHBIX paboT JIMHI'BUCT
HHXXEHep- JIOrnuy
SKOHOMHUCT 3anaua KOOpJHHAIIUA 1114 JIMHI'BUCT
JIOrn4y
VYuer, KOHTpoJIb U perynuposanue  (ITHM5 CTATUCT
obecrieyeHeM MaTepUalibHBIMU JIMHTBUCT
pecypcamu JIOTrnY

H[hagZq AJIBNYP — anrebpandeckue ypasHenus; ®YHK3A — hyHKIHOHATBHBIE 3aBHCH-
moctu; JIOI'NY — noruueckue paccyxienus; JUHIBUCT — nuHrBucTuYecKue paccyk1eHus;
CTATUCT — craTHCTUYECKHE TPEICTABICHUS

Bxonneie nanaeie KTTIN1 u KTIIN2: undopmarms o Hammaun KJ{ u T/,
nHdopmanus 0 HEOOXOAMMOCTH Pa3padOTKU JTOKYMEHTAMH M CPOYHOCTH
3aKasza, Ky/la H3JelIie BXOAUT, HEOOXOAMMOCTb 3aMEHbl MaTEpPHaJIOB JUIs
npon3BojicTBa n3aenus. Bxonusie nannsie KTIIN2: nadopmanus o Hammanu
KJI na nnanupyemsle uznenus. Beixognsie qannsie KTIIW1 u KTIIN2: cpo-
KM pa3pabOTKH JOKyMEHTAIMH, CJI0KHOCTh pa3padOTKu, HAaJW4YHe WM OT-
cyrctBue gokymeHraiuu. Ilpu pemenun 3agaun KTIIM1 u KTIIN2 npu ot-
CYTCTBMUH HEOOXOIMMOTrO I10 JOKYMEHTAIlMH TEXHOJIIOTHYECKOro o0opynoBa-
HUS (OCHACTKH) WJIM MaTEpPHUAJIOB MIINYTCS M ITOJOUPAIOTCSl aHAJIOTH, OLIEHH-
Baercsi cioXHOCTh pazpabotku HoBoi K/ m T/, Ilockonbky 3TO moj cuity
TOJBKO JKCIEPT C OONBIIMM ONBITOM padotsl, mnst pemenuss KTIINL nu
KTIIN2 comocraBnstores moaenu DC1 u DC2 (tabm. 3.2) HHCTpYMEHTAIb-
Holt cpeas! I'CII, cooTBeTCTBEHHO.

3anavya IIM1 — Ha OCHOBaHMM CTaTHCTHUECKUX JAHHBIX AaTh MPOTHO3,
BBINOJHEHHS orlepaTuBHOrO rpaduka. Bxomueie nanneie [IM1 — cratucruka
OTIPY’KEHHBIX M IUIAaHUPYEMBIX W3/ENUH; BBIXOJHBIE JaHHBIE — IPOTHO3M-
pyeMble OLEHKH OTrpy3kH. IIOCKOIBKY HUM OJUH U3 DKCIEPTOB HE CMOXKET
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JIaTh TaKylO OLEHKY, a MMEIOIIUECs CTATUCTUYECKHE JaHHBIE MOTYT MMETh
CKpBITBIE 3aBUcUMOCTH, To 3ajade [1M1 comocraBnsercs monens HC (Tadmn.
3.2) uncrpymenrtanbHoi cpenst ['CIT.

Henp 3amaun 112 — ompenenuTs, CKOIbBKO MOXKHO NPOU3BECTH MU3AETUN
IIPY UMEIOIINXCSl pecypcax, WM CKOJIBKO HEO0OXOJMMO pas3jMYHBIX BHUJIOB
MaTepHaJIOB JUIS BBITyCKa 33JJaHHOTO KOJIMYECTBA HM3JENUHA. 3a1ady MOXHO
pelINTh, IOCIEA0BATENIFHO Tepedupas elaeMoe KOIMYEeCTBO M3JENUA U
TIPOBEpPSsSl pacxoj MaTephalioB. YUHUTHIBas, YTO HOMEHKJATypa HU3AeNuil B
OIEpaTHBHO-TIPOU3BOJICTBEHHOM IUTaHE MOXKET MpeBbIaTh 50, BO3MOXKHO
oomee 50! (dakropuan) xomOuHanmii wiaHa. [lostomy mis pemenus 112
ucrionb3yetcss mozpens A (tabnm. 3.2) wmHcrpymenransHOM cpeast ['CIL
BxopHble TaHHBIE — CKIIA/ICKHE 3aI1aCchl MATEPUAJIOB M PACXO0Jl MaTEpHAJIOB Ha
€IUHUIY TPOIYKLUH, HEOOXOAUMOCTh NPOBEICHUSI ONTHMH3AIMH; BBIXOJI-
HBIE JaHHbIE — MAKCUMAJIbHOE KOJIMYECTBO IUIAHUPYEMBIX M3JIENHH, KOTOPOe
MOXXHO W3TOTOBHUTH M3 UMEIOILINXCS 3aI1acOB.

IIpu pemenun 3agaun [1M3, o MHEHUIO 3KCIIEPTOB, OCHOBHYIO PONIb HI-
paroT JIOTMUECKHE PACCYKICHUs, KOTOPhIM perneBaHTHa mozaenb DC4 (tabi.
3.2) u3 uncrpymenrtaibHoii cpepl ['CII. BxoaHbie maHHBIE — 000pyIOBaHUE
JUTSl TIPOU3BOZICTBA IUIAHUPYEMBIX HM3JICNIUIA, CPOKH BBITIOJIHEHUS! PEMOHTHBIX
paboT Ay 3TOro 00OPYNOBaHUS, UX JIUTEILHOCTE U CPOYHOCTH, HEOOX OH-
MOCTh MEpEeHOCa PEMOHTHBIX PaboT. BEIXO/HBIE JaHHBIE — CPOKH BBINOJHE-
HUSL pEMOHTa OOOpYIOBaHMs Ul NPOU3BOJCTBA IUIAHHUPYEMBIX HW3ENHH;
peMOHTHpYeMoe 000pyIOBaHHeE.

Pemenue 3agaun IS Ha mpakTuke BO3MOXKHO TOJIBKO 9KCHEPTOM, T.K.
TOJBKO OH MOXKET OIIEPAaTHBHO OIIPEAEINTh aHAJIOTW MaTepHajoB, HEOOXo-
JUMBIX JUIsl IPOM3BOJCTBA IUIaHUpyeMbIx usaenuid. ITostomy ITHS comoc-
taBisiercss mojenb JC3 (tadn. 3.2) I'CIL Ha Bxox I1M5 nomarorcs mepeaHu
MaTepHaJIoB JUIs NPOU3BOJCTBA IUIAHUPYEMBIX H3JIENHHA, CPOKH OTIPY3KH
W3JIEIMH, TPHOPUTETHOCTh 3aKa30B Ha IUIAHWPYEMBIE H3JENusi, He0OXOIH-
MOCTh 3aMEHBI MaTepHajJOB M WX IMOCTABIIMKOB. Ha BBIXOJE — BO3MOXKHBIE
3aMEHBI U CPOKH MTOCTaBKH MaTepUalioB, Pe3YJIbTaThl CMEHBI ITOCTABIIHKOB.

3anava 1114 — 3agaua KOOpAMHALUY, €€ MOXKET PELIUTh TOJIBKO KCIEPT,
MOATOMY €l corocrasisercst Mmozenb JC6 (Tabi. 3.2). BxoaHble M BEIXOIHBIE
nannsle [1M4 cienmuunupyroTcs Ipy onpeereHul THOPUITHOM CTpaTeruy.

JI1s1 pacCMOTpPEHHBIX CBOMCTB YCTAHOBJICHBI CIIGAYIONIME TPAHUIBI 3HA-
YEeHH: 00IIast YUCICHHOCTh NepcoHana npeanpusitas — 600 yenoBex, U3 HUX
UTP — 150 yenoBek, padoune — 400 4eroBEK, COTPYIAHUKH UHBIX CIIyXO0, B
TOM YHCJIE PYKOBOSIINN nepcoHan — 50 4eloBeK; JUMUTHI MO CKIIAy — MU-
HUMAJTBHBIN CKJaJIcKoi 3amac — 10% OT cpemHeMecsT9HOTO pacxoa; uHpop-
Malys O CKJIQJICKUX 3aracax, pacxoJie MaTepHaioB Ha €IWHUILY NPOAYKIIHH,
KOJIMYECTBO M3/EINH — IeHCTBUTENBHBIE MOJOKUTEIBHBIE YUCIIA.
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Ha ocnoBe nexomnozuimu (puc. 3.11), onpenenena ruOpuHas cTpaTerus
@®I'ulC, npencrasnennas B Tadun. 3.4.

Tabmuma 3.4 — I'ubpuyHas cTpaTerus

Kon nmox- Bxonuble nanHbe BrixonHble faHHBIE
3a7a4u
KTIIU1 |nimaH nDpoM3BOACTBA M €r0 TEKYyILIEe CO-  |CPOKU Pa3pabOTKH JOKYMEHTAIIUI

CTOSIHUE; HEOOXOUMOCTh pa3paboTKu
JIOKYMEHTAI[{H; HEOOXOMMMOCTh 3aMEHBI
MaTepuasIoB IS TPOU3BOJICTBA U3IEIUS
KTIIN2 |nmaH HpoOM3BOACTBA M €r0 TEKYIIEE CO-|CPOKU Pa3pabOTKH JOKYMEHTAIIUU
CTOSIHHE, HEOOXOAUMOCTh  pa3paboTKu
JIOKYMEHTAIlH; HEOOXOJHMOCTh 3aMEHBI
MaTepuasIoB IS TPOU3BOJICTBA U3IEIUS
M1 |nnaH NpoM3BOACTBA M €r0 TEKYILIEE CO-|IPOTHO3HBIE OLIEHKU OTIPY3KH
CTOSIHUE
M2 |nnaH NpPoM3BOACTBA M €r0 TEKYILEE CO-|CKOJIBKO MIAHUPYEMBIX U3 MOXET
CTOSIHUE; HEOOXOJUMOCTb ONTHMU3AIMU |OBITh HW3TOTOBICHO M3 HMEIOIHUXCS
MaTepuaIoB

M3 |miaH TPOHM3BOJACTBA M €r0 TEKYIEEe CO-|CPOKH BBIIOIHEHUS PEMOHTa 000pyIo-
CTOSIHUE; HEeOOXOMUMOCTh IEPeHOCca pe-|BaHWUs AJI IPOM3BOJCTBA IIAHHPYEMBIX
MOHTHBIX paboT n3enui

IS5 |nnaH NpoM3BOACTBA M €r0 TEKYILIEE CO-|CPOKH MOCTaBKU MaTEpUAIOB

CTOSIHHE; HEOOXOAUMOCTH 3aMEHBI MaTe-
PUAJIOB MJIM TTIOCTaBIMKOB

I[IOK1 |mmaH  mpou3BOJACTBA;  HEOOXOAMMOCTB |IPHOPUTETHOCTD 3aKa3a
NepeonpeieeHs IPHOPUTETOB 3aKa30B

II1M4  |mpuopuTeTHOCTH 3aKa3a (Beixoxn I19K1); |HeoOxomuMocTh TIepeoIpeIesIeH s
CPOKH pa3pabOTKH JOKyMEHTanuH (H3|HpHOPUTETOB 3aka3os (B [IOK1);
KTIIN1, KTIIN2); HEOOXOUMOCTh Pa3pabOTKU JIOKYMEH-

CKOJIBKO IUIAHHPYEMBIX M3IEJIHMH MOXKET|TallHd, HEOOXOAUMOCTb 3aMeHBl Mare-
OBITh M3TrOTOBIICHO U3 MMEIOIMXCS MaTe-|pUaloB IS HPOM3BOACTBA H3Ienus (B
puainos (u3 [TN2); KTIIN1, KTIIN2);

CPOKH BBINOJIHEHUs. PeMOHTa 000pyn0Ba-|HeoOX0MMMOCTh onTuMu3anyH (B [1112);
HHUS IS TPOU3BOJACTBA ILIAHHPYEMBIX |HEOOXOJHMOCTh IEPEHOCAa PEMOHTHBIX
n3gemnii (u3 I1TN3); paodor (B II13);

cpoku nocraBku Matepuanos (u3 [TM5)  |HEOOXOAMMOCTH 3aMEHBI MaTepHaIoB
nim nocrapiukos (B [TNS).

IMopsanox noucka pemenust 3aaau KTIIN1, KTIIN2, [TN3, TINS5 npowus-
BOJIBHBIN; mouck pemeHus 3agauu IIHM2 mocne pemenus 3amau KTIINI,
KTIIN2, TTN3, [INS u 3aaauu [114; nouck pemenus 3agauu [TN1 nocne pe-
LIEHUS BCEX OCTAJIBHBIX 3a/1a4 TOJIBKO Ha MOCIeIHEH MIaHepKe.

Ha OOO 3aBox «KanmHuHrpaarasaBTOMaTHKa» YCTaHOBJIEHA CHCTEMa
ERP SyteLine mis ydyera mOTpeOHOCTEH ¥ TPEAMOYTCHHIA KIMEHTOB TPHU
noa0dope MHTEpECYIONe ero MpOAYKIMHA M YCIYT, a TaKKe ONepaTHBHOTO
yrpaBieHust mpou3BoacTBoM [171]. [yt MalIMHHBIX SKCIIEPUMEHTOB U3 0a3bl
nmaHHbIX cucteMbl ERP SyteLine, B BJ] ¢ BXOMHBIMU ¥ BBIXOJHBIMH JTAHHBIMH
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Jutst iHCTpyMeHTanbHOU cpeabl ['CIT ObuTM SKCOPTHPOBAHBI BXOJHEIC JTaH-
weie momzanay [19K1, KTIIN1, KTIIN2, TN 1-TIT1S. B Tabn. 3.5 npuseneHo
onucanue bJ] ¢ BXOJHBIMU U BBIXOJHBIMH JIAHHBIMU JIJISl HHCTPYMEHTAILHOMN
cpenst I'CIL.

Tabmmma 3.5 — Onucanue b) BXOJHBIX M BBIXOAHBIX JaHHBIX HHCTpYMeHTanbHOH cpenst I'CIT

Tabma Omnucanne Kon cBsa3anHO# ¢ Tabmmieii moxzanaun
Item Homenknatypsr uspemuii ERP cuc-|{Ha sxon KTIIW1, KTIIN2

TeMBbl SyteLine

KGAItem |[Homenxnatypsl uzgenuit OOO 3aBon|Ha xox KTIIN1, KTIIN2

«KanuHuHrpaara3aBTOMaTHKa»

co Ilepeuens 3axa3oB (ucnomb3yercsi|Ha Bxox II9K1, KTIIM1, KTIIN2,
COBMECTHO C «coitemy») s
coitem CocraB 3aka3oB (ucross3yercsi co-|{Ha Bxox IIDK1, KTIIM1, KTIIN2,
BMECTHO ¢ Ta0JHIEH «co») 113, IT1S
u_m EnunHnns! namepenui

KGAJobMatl |Tabmuma cBs3u Mexnay paboramu,|Ha sxox ITH2, ITN3
000pyfOBaHHEM U PaCXOXyeMbIMH
MaTtepuazaMu

RUSDefOper |Tabiuna c onucaHue paboduux orme-|—
panuii B COOTBETCTBHH CO CTaHAAp-
Tamu PO

documentation |Tabmuua cocrostaust KJI u T/ mns|Ha sxox KTIIN 1, KTIIN2
n3enui
OptResult |Ta6muna pesynsratoB ontumusaiuu|C Beixoaa [TH2
KOJINYECTBA BBITYCKACMBbIX M3/1EIHnii
ExcludedOrders | Tabiuia 3aka30B, HCKJIIOYEHHBIX B|—
XOJle MOIEIUPOBAHYS U3 IUIAHA
contract_chance | Tumsl 3aka3oB _

matltran Tabmuma pacxona um mpuxopa mate-|Ha Bxon ITUS

pHaJIoB
Matlalt Tabnuua B3aumo3ameHsieMbix Mare-|Ha Bxon ITN5
pHaJIoB
matldelive |Tabmmma cpoxoB moctaBku Matepua-|Ha Bxon TS
JIOB
Repair Tabnuia cpokoB peMoHTa nmpou3ssoj-|Ha Bxon ITN3

CTBEHHOr'0 000pyJOBaHHS

Kak BumHO n3 Tabn. 3.5, wacte manueix B B/l cucremsr ERP SyteLine
nyomupyetcs (tabmuibl KGAltem u Item). [IpudnHa — BEISIBICHHOE HECOOT-
BETCTBHE NEPEYHS HOMEHKJIATYpPhl Ha MPEANPUATHH U NIPEIaraeMoro paspa-
6orunkamu cucteMbl ERP SyteLine. [Tockonbky Tabnuna KGAltem cBsizan-
Ha ¢ Tabnuued Item, To A MpOBEECHUS SKCIIEPUMEHTOB OHA M3BJIEYEHA U3
B/l cucrembr ERP SyteLine B B/l ¢ BXOAHBIMU JaHHBIMH JJIsI HHCTPYMEH-
tanbHO# cpensl ['CII. TIpouepk B mocnenHeM croslie o3Ha4aeT, yTo TadIu-
11a — CHCTEMHasl, T.€. XpPaHUT JaHHbIE U pabOThHl HHCTPYMEHTAIBHOM Cpe/Ibl
I'CIL
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[Tocme MOArOTOBKM BXOMHBIX JAHHBIX JJIsI MOZAETHPOBAHMS PELICHUS
cioxxHoi 3amaun OINIT ObIIM BBIOMHEHB! SKCIEPUMEHTHI, TOCTPOEHBI Tpa-
¢uku uHTErpaTuBHOro pesynprara padorsl I'mMC ¢ koopauHammeit u 6e3
Hee, a TaKKe IPH YCIOBUHU OTCYTCTBHUS MOJIENTH OJTHOTO U3 DKCIIEPTOB.

ABToMaTu3upoBaHHOE perieHue ciaoxHoi 3anaun OINI moxenuposanock
c ydueroM u 0e3 ydera KOOpAMHaNMH. beumm moctpoensl rpaduku: 1) mis
ciaydast ¢ yyactueMm Bcex skcreptoB U JIIIP Ha Bcex 15 miaHepkax — puc.
3.12; 2) nns cimydast 6€3 y4acTHsl OJHOTO KcIepTa (TIIaBHOTO KOHCTPYKTOpa)
— puc. 3.13. TlockonbKy B COOTBETCTBHH C ONMHCAHUEM ()YHKIMOHUPOBAHHUS
OT'ulC (pazn. 3.4), B npouecce pemenus cinokHoi 3anaun OINIT B mepuon
Mexay raHepkamu cocrosiuue @I'mlIC Hen3BecTHO, TO €TUHCTBEHHAs BO3-
MOXHOCTh Tpa(UIecKoro IpeICTaBICHHUsI PE3yNIbTaTOB AKCIEPUMEHTOB C
Y4ETOM KOOpIMHAIMY — CTONON0Bas auarpamMma. Ha puc. 3.12 n 3.13 o ocn
; OTJIOXKEHBI MECSI] ¥ TOJI, U1l KOTOPHIX MPOBOANTCS MOJIEITMPOBAHHE pellie-
Hus 3aaayu OIIIL, mo ocu <— cymMapHasi CTOMMOCTh 3aKa30B.

Tarxoke mocTpoeHsl rpa)MKi OTHOCHTENBHOM ITOTPEIIHOCTH JUTS SKCIEepH-
MEHTOB 0e3 ydeTa KOOpAWHAIMHU U C YI€TOM KOOPJHMHAIMU TPH OTCYTCTBHHU
OJTHOT'O U3 KCIEPTOB (TJIABHOIO KOHCTPYKTOpa) — puc. 3.14 u 3.15, cooTBet-
cTBeHHO. Ha 3THX pHCcyHKaX 10 OCH ; OTJIIOXKEHBI MECSI] M T'Ofl, U1l KOTOPHIX
npoBoaUTCs MozaenupoBanue pemrenus 3agaun OINI, mo ocm <— orHOCH-
TeNbHAask OTPEIHOCTb.

[Ipu ananuze puc. 3.12 BbISIBIEHO COBNAJACHHUE PE3YJITATOB HKCIIEPUMEH-
ToB o pemenuo 3agaun OINIl ¢ yderom KoopaWHAIUM C (aKTUIECKHUMH
JTAaHHBIMH, PEaIbHOrO IIaHupoBanus npu pemenuu 3agauu OIIII B CIITIP Ha
000 3aBop «KanunuHrpaarazasroMaTuka». B cpeaneM, mo BceM oAuMHHa-
JIIATH KCIIEPUMEHTAM OTHOCHTEIIbHAS MOTPEIIHOCTh PE3YJbTaTOB PEICHHUS
3aaaun OIIIl ¢ yuerom koopauHauuu He mpeBbicuia 1%. DTo MO3BONISIET
YTBEpXkIaTh, 4TO, pa3padOTaHHas MO METOAWKE CO3IaHUs MPOrpaMMHOrO
pojyKTa Juist pererust cnoxnbix 3aaau OIII metogamu OI'ulC, «ABToMma-
TU3UPOBAHHAsI CHCTEMa JUIsl PELICHUs 3a/1a4i OINEPATUBHOIO TUIAHUPOBAHMUS
npousBoacTBoM Ha OO0 3aBon «KanuHUHTpaAra3aBTOMaTHKa»» PEICBAHTHO
oToOpakaeT MOJEIHMpyeMble MpoLecch W siBIeHMS. HyXHO OTMETHTB, YTO
y4eT KOOpAMHAIMHU NPU MOJEIHPOBAHUM HE IMPUBOIHUT K YIYUIICHUIO WIH
yXyAUIeHuto pe3ynbraToB pemenus 3amauu OINIl, a nemaer Monens pene-
BAaHTHEE PeanbHON 3aaue.

Ha puc. 3.12 BuaHO, 4TO pe3ynbTaThl MOAETUPOBAHUS PEUICHUS 3aJaun
OIIIT 6e3 yyera KOOpIWMHALIMM HE COOTBETCTBYIOT (akThdeckuM. OTHOCH-
TeNlbHAasl TOTPENIHOCTh pe3yabTaToB pemenus 3amaun OII1 Ge3 ydera koop-
JIUHALIMY B cpemHeM nocturaet 36% (puc. 3.16).
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Puc. 3.12 — l"pa(bHK PE3YIBTATOB PEHICHUSA 3a/1a9X OIIEPATUBHO-TIPOU3BOACTBEHHOI'O IIJIAHUPO-
BaHUA C YY€TOM KOOPAUHAIIUN U YHaCTHEM BCEX DKCIEPTOB U JITTP Ha Bcex TITaHEpKax
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Puc. 3.13 — I'paduk pe3yabTaToB pelleHHs 331a9i OIePATHBHO-TIPON3BOACTBEHHOTO IIIAHUPO-
BaHHUS C yIETOM KOOPJIHHALNNH Oe3 yIacTHsI OJHOr0 dKcIepTa (TJIABHOTO KOHCTPYKTOpa)

B skcniepumenre 8 (puc. 3.12, cronbern «Hos.06»), pu pemeHnn 6e3 xo-
OpAMHAIUH, OBUIO MTOMYYSHO MEePEeBBITOIHECHUS 1iaHa (puc. 3.16,a), 4To co-
OTBETCTBYET IIEPEPACXOy PECYPCOB U 3aTOBAPUBAHUIO CKIIa0B. B skcmepu-
Mmenrax 1-7, 9-11 (puc. 3.12, Bce cronOupl kpome «HOs.06»), IpH perieHnH
0e3 KOOp IMHAIIMY TUTaH He BBIMOMHEH (puc. 3.16,0). Takum oOpa3oM, aHam3
puc. 3.12 monTBepxkmaeT Teopernueckoe odocHoBaHue (pasz. 3.1) HeoOXo-
JIUMOCTH y4eTa KOOpJAMHAIUU IPU pelleHuy cloxxHoi 3anaun OIIII.
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Puc. 3.15 — I'paduk OTHOCUTEINIBHOI IOTPEIIHOCTU PE3yIbTATOB PEIICHUS 3a1a4n
OIePAaTUBHO-TIPOU3BOCTBEHHOr O INIAHUPOBAHUS C YI€TOM KOOPHHALIIH
0e3 yJacTusi OTHOr0 3KCIepTa (TIaBHOI0 KOHCTPYKTOpa)

Ananu3 puc. 3.13 nokazan, 4To «MCKIIOUYEHUE» B XOJ€ PEIICHUs 3aJauu
OINIIT ¢ y4eroM KOOpAMHAIMK MOJENEH OTHNENBHBIX HSKCIEPTOB, BEAET K
YXYIUICHAIO PE3YJIbTATOB IUIAHUPOBaHMS. B 3TOM ciydae ommoOKa pe3ynbra-
TOB B cpemHeM coctaBmwia 33% (puc. 3.15), T.e. MOYTH HE OTIUYAETCS OT
omnOku pemenns 3amaun OIII 6e3 ydera KOOpAMHANUH. DTO OOBSICHICTCS
TeM, 4TO, HeJonoirydast HH(POPMAIMIO OT OTCYTCTBYIOUIMX 3Kcneprtos, JIITP
HE MOKET BBIIaTh HEOOXOJMMbIe KOOPMHUPYIOLIHE BO3IEHCTBUS IPUCYTCT-
BYIOILIMM — «IPOIA/IaeT» KOOPJUHAIMSA. Y MEHBIIEHHE KOIUYECTBA MOJEIer
JieTIaeT MHTErPUPOBAHHYIO MOJIENb HEPEJIEBAaHTHON OpUTHHAITY, TIO3TOMY IS
PEeBaHTHOT O MOJIEIMPOBaHUS BakeH KonnuecTBeHHbIN coctaB KCIIIIP.
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Puc. 3.16 — YpomenHas rpadudeckas HHTEPIPETALHs pe3yIbTaTOB SKCIEPUMEHTOB
IO PEIICHUIO 3a]]a41 OllepaTHBHO-IIPOM3BOACTBEHHOr O INIAHUPOBAaHU 0e3 ydeTa KOOpIHHALIH

[omyueHHsle B X0/1€ IPOBENEHUS AKCIIEPUMEHTOB IO PELICHHIO CIIOKHON
3agaun OIIII ¢ yueroMm kKoopAMHAIMY C ydacTHEeM Bcex 3kcrepToB u JITIP Ha
Bcex 15 mimaHepkax pekoMeHIalluH, OTOOpa’keHHbIE B IPOTOKOJIE IUIAHEPOK,
TIOYYMIIM BBICOKYIO OLIEHKY 3KcnepToB. [lo X MHEHHIO, OHH MOTYT pac-
CMaTpHuBaThcs KaK PYKOBOJACTBO K JIEHCTBHMIO IIPH OTCYTCTBHHM CEPHE3HBIX
W3MEHEHHMH BO BHEIIHEH cpejie MPEANpHITHS — 3aJepKKE pacueToB, 3a1epiK-
Ke MOCTaBOK M T.A. B pe3ynbTaTe NpoBeIeHHBIX SKCIIEPUMEHTOB TEOpeTHIe-
CKH 000CHOBaHa HEOOXOJMMOCTh y4eTa KOOPAMHAIMY NPHU PEIICHUH CIO0XK-
Hoit 3aiaun OIII] n noxTBeprkaeHa peNleBaHTHOCT pa3pabOTaHHBIX MOJEIeH
cnoxxHot 3amaue OINII. Kpome Toro, nmokazaHo NpeUMyIIECTBO MUKPOYpPOB-

HeBbIx Mojenei CIIIIP ¢ xoopauHarmein 6 6-rrd K6 ( (pa3n. 2.4) nepen
Mozensmu 6e3 Takosoit Y6 6rrrd K6 1.
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Paccmorpum eme onHy kommbioTepHyto Mozens CIITIP — rubpuanyto
HHTEJUIEKTYaIbHYI0 MHOIOAT€HTHYIO CUCTEMY, PEIEBAHTHYIO HE TOJIBKO pa3-
HOOOpa3nIo 3HAHUM, UCITOIb3YEMBIX B CJIOXHBIX CUTYaIMsX YIIPaBICHYECKON
JIEATEIbHOCTH, HO U OLIEHMBAIOIIYIO COIJIaCOBAaHHOCTD LieJIell 1 MHEHHH 9KC-
MIEPTOB, YJACTBYIOIIUX B KOJIJIEKTUBHOM NPUHATHH PEILICHUH.

Dhgp_ilmZevgzZy fh”_eugyghklbzZkh\Zz
\ kbkl_fZo ih~A”_j db ijbgybthye j_r

Kax nmoxaszaHo B pa3a. 2.4, IOA COrIacOBaHHOCTBIO TOHUMAETCS CTETEHb
cxoxctBa 1eneit ysactHukos CIITIP. Cormacho [130], nens — mosnoxeHue
Bellel, KoToporo ctpemurcs noctuus JIIIP, nmeromee f1st HEro onpeaeneH-
HYI0 CYOBEKTUBHYIO IIEHHOCTh. B [172] 1mens — uiaeansHOE MPEIBOCXUIIICHAE
pe3yabpTaTa JesTelbHOCTH, BBICTYNAIOIIEE €€ peryasTopoM, a B [173] — cu-
Tyalss WIM 00JacTh CUTYyallMid, KOTOpas IOJDKHA OBITH JOCTUTHYTAa IpH
(YHKIIMOHUPOBAHUH CHCTEMBI 3a omnpenesieHHoe BpeMs. O000mast 3TH onpe-
JIeTIeHNS], BBIZIETIMM OCHOBHBIE XapPaKTEPUCTUKH IEJH: IPEJCTABISIET COCTOSI-
HHE 00beKTa YNpaBJIEHHs, PErYIsATOp ACATENBHOCTH, UMEET TEMIIOPaIbHBIN
xapaxrep (QyHKIUsI BpeMeHH) U CyObeKTUBHO rtosie3Ha st JITIP.

Hij "~ e gblem SU skcnepra xak cyobexrta ynpasnenus U M

— cocrosiune VIR oObekra ympasnenuss U B, umeromee st sxcnepra
uenHocTs (none3nocts)  S'U, onpenensroniee ero aesTenbHOCTH (OCTENO-
BaTeNbHOCTE JeiicTBuil) D F\, koTopoe M0mKHO GBITE TOCTUrHYTO 3a MPO-
mexyTok Bpemenn S\

CxeMa KOHIENTYaIbHBIX MOJIENEH eI MOKET OBITh 3aliCaHa B BUJIE:

suUx FHY VY H V' Dy WX grvsiygy st 8" (4 1)UHV DF
DEW  P5WPFYge 7 Vem7 VX 5 PIVER7 & v
rme 5Y" — otHOmEHHs «pecypc — cOCTOSHME», CTABSAIINE B COOTBETCTBUE
00BeKTy ynpapienus ero cocrosuue; 5°"Y — ormomenns « |k m jkk \d
k1\bh, onpenmensiomue CyObEeKTHBHYIO MOJE3HOCTh COCTOSIHHS OOBEKTa
yIpaBiIeHHs Ui dKcrepTa (cyowekta ympasienns); 5°Y " — oTHomenus
«k\hckl\tx ~_ cklbpcrapsume B cooTBETCTBHE ENEBOMY COCTOSHHIO
nocienoBatenbHocTh AeiictBuit D EY, $& 7' — MHOXECTBO BO3MOXKHBIX
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neiicTeuit sxcrepra; 5°7Y — ormomenma « A _ ck I\ &_~ _ c k| »ponpese-
nsromme nopsnok aeiicteuit D EXW  $ B mocnenosatensroctn D B
5°FW _ ormomenms «”_ckl\bx k\hckdb\Rexny neiicrBuavmu u3

$ & 7 v BpemeneM ux BoimonHeHus 3 5.
X
Cocrosiane VAR oGbexra ynpasnenns U B npenensercs snauennsmu
CBOMCTB HOCJIETHETO:

VIV YSUUHY D3 5Y7°%35 Rog/ X

e 5Y"Y — ornomenus «j_kmjk k\hckb)Bagaronme muOKECTBO

coiicts OY, a 5°Y ¥ — ortnomenns « k\hckl\th agZ q»,gdxromy uz
coiicte OY craBslyMe B COOTBETCTBUE MHOXECTBO 3HaueHu. OHuUM n3
CBOIICTB BO MHOXKeCTBE 3 B'" MOKeT ObITh Bpemsi, CBSI3aHHOE ¢ (yHKIMOHH-
posaruem OY. IIpu 5TOM LEnb 3KCIEPTA TAKKE CTAHOBUTCS JUHAMMYECKOM
U U3MEHSETCSA BO BDEMEHMU.

IMockonbKy, Kak OTMEYAoCh BhIlE, cBoMcTBa OV IpencTaBIAOTCS Iie-
PEMEHHBIMU TIPU 3aIUCU NPUYMHHO-CIEICTBEHHBIX CBA3EH B TOM WM MHOM
METOZIE MOJENMPOBAHMA, TO B IEJENONATaHUM MOTYT HMCIOJIb30BAThCA He-
CKOJIbKO MHCTPYMEHTapHeB. DT0 00yCIaBINBAET CI0KHOCTh MOAETHPOBAHNUS
NPUHATHS PElIeHNs, eClM TpeOyeTcs COMOCTaBIATh MOJLENH, ONHCAHHBIE
pasHeIMM MeTofaMu. Takas CHTyalus BO3HMKAET, HAIIDHUMED, €CIH CYIIECT-
BYIOT pellleHHsi, onTuManeHele 1o Ilapero, u TpeGyeTcs BHIOPATH TOIBKO
onHo u3 Hux. Jlomyctum, ectb OV ¢ aByms coiictBamu SUu S U, a tak-

xe nsa cocrosans OV VWK u VMK, npuyem VK Gmke k neneBomy co-
crosuuto VK, uem VWK, no nepsomy kpurepuro S, a W — no Bro-
pomy SU. Ecnu cBolicTBa mpe/icTaBIEHB! PA3HBIMH TIEPEMEHHBIMY (HATIPH-

Mep, CTOXaCTHYECKOH M HEYEeTKOH JIMHIBUCTHUYECKOH), 0OpabaTbiBaeMbIMU
pasHBIMH METOJaMH, BBIOpPAaTh OJHO M3 peIIeHHH OyneT 3aTpyIHUTEIBHO.
OpHako ecny cBOMCTBA MPEJCTaBIEHbl IEPEMEHHBIMHU OJHOTO THUIIA, MOXHO
3a/laTh METPUKY B JIBYXMEPHOM MPOCTPAHCTBE BEKTOPOB, MPEACTABISIONINX
nonyctumbie coctostaus OV, u onpenenuts paccrosuue mexay VW u

VR, a takke mexay V,Wu VI, mocne yero cpaBHUTH HX MEKITY COOOM.

UroObl M30ekaTh MOMOOHBIX CUTYAIUH, BRIOEPEM OIUH METOJ| MPEJICTaBIIe-
HUSI BCEX CBOWCTB, ompeaesstomux coctosiHue OV, a 3HaYMT, U UCTONIb3Yye-
MbIX npu onucanuu uenen JIINP u skcrnepToB. AHanmu3 mokasani, YTO ATOMY
peNieBaHTEH amnnapar TEOpUU HeYeTKUX MHOXecTB [107].

Hij_"_e_ gbHeuerkas uens skcnepra S U — Hewerkoe MHOMKECT-

BO, 33/IaHHOE HA MHOJKECTBE COCTOSIHMIA 00beKTa ynpasnenus 6 7277 6, ¢
X
dynxuueit npunamiexnocrn PV ( VB, i s kpatxoern PP VRV W
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®ynkuus npunamexnocty P YV W npuanmaer 3navenns na MHOXe-
cTBe neiicTBUTENbHBIX uncen B uHTepBane [0; 1]. IIpu sTom uem Gomnble ee
3HaYEHHe, TeM OJIKe COCTOsHME obbekTa ynpasiaenus VR k menmn skcmep-
ta SU. Cocrosnue VK o6bekra ynpapnenus onmuchiBaeTcs HaGOPOM €ro

o X
ceoiicte 35 { ST, S}, npescraBneHHBIX TEpEMEHHBIMU OTHOIO
sSuU

13 MEPEUUCIICHHBIX B [5] KJ1accoB, T.e.
PV P (T SU™ ). (4.2)

3HaueHne (YHKIMU MPUHAJICKHOCTU ONPENEISIeTCS IMOJCTAHOBKOW B
(4.2) 3nauenuit u3 muoxectsa 9 $ 7’ cpoitcte OY a5 JAHHOTO COCTOAHUS,

T.e. onuchiBaetcs Boipakennem P V(Y D B, 1;&)'.
YDO

Heuerkas 1ienb 9KkcriepTa MOXKeT OBITH ITpeJCcTaBIeHa OHUM U3 PaccMOT-
peHHBIX B [7] MeTonoB mocTpoeHHs: (YHKIMH MPHUHAIIEKHOCTH HEYETKUX
MHOXecTB. BeiOop merona — 3a paspaborunkom KCIIIIP. Hwxke anst 3amucu
MIPUYMHHO-CIIEJICTBEHHBIX CBSI3€H MEXIy LEISIMH M OTHOLIEHUSMHU B3alMO-
JIeMCTBUS HKCIEPTOB UCIONB3YIOTCS MPAMBIE METOBI [ 7] MOCTPOCHUS HEUeT-
KOM 1emnu.

Korma memu skcnepToB (hopMau30BaHBI, MOXKET OBITh BEIIONHEHO HX
TIoNIapHOe CpaBHEHHE M OmpejesieHa crerneHb Onn3octu. OMUH U3 BapUaHTOB
OIIpeJIeIeHUs] CTEeNeHH OJM30CTH IieJeld DKCIEPTOB — pacdeT pacCTOSHHUS
EBxnupa wnu XsMMUHTa MEXTy HEUeTKUMHU MHoxkecTBamu [174, 175]. On-
HAKO MX NPUMEHEHUE K ONPEAETICHUIO CTENEHU CXOCTBA Liesiel 3KCIepTOB
MpOOJIEMAaTUYHO: OHM BBIYHCISIOTCS JIUIIL TPH YCIOBHM CXOJIMMOCTH HC-
NOJB3YEMBIX B HUX PANOB WM uHTerpanoB. Muaue npu Y O f wm

YPBO f,ome YBIn Y BX - munumansnoe u MmakcnmansHoe 3HaueHne
coiictea S, onuceiatowero cocrosune V3K, paccrostue Oyaer paBHO

0eCKOHEUHOCTH, J]aXe €CJIU OHO MHOXKECTBO BKJIIOYaeT Apyroe. B a1oit cBa-
3M IIpeJIaraeTcst Mepa CXOJCTBa HeYeTKuX uenelt [6, 120 — 122]:

§YEd fbo
T3RISU* G SU 3R (") SU G ®Bu
~ YEO DO :
Y $)%0.5 =57 e - (43)
3RWSU* G S 3R (Y sU G Wu
©vip wfbo '

®opmyna (4.3) — moixycymMMa OTHOIIEHWH IUTONIATM CEPOH 3aIlTpUXO-
BaHHOM obmacti $” 9 k ruromamu cepoit oomact $ w momagm $° 9k

100



IUTOIAM 3alITPUXOBAHHOU o0mactu Y Ha puc. 4.1. 3HadyeHUs Mephl CXOJI-
CTBa — JIEUCTBUTENbHBIC YKciia B unTepBaie [0; 1].

AHanu3 MoKa3bIBaeT, uTo, B
OTJINYHE OT paccTosHUs EBKITH- 'lf“
Ja Wi X3MMHHTA, COOTHOIIE-
Hue (4.3) cremyer cumrath Me- Ay (Pr7)-
poli CXOICTBAa HEYETKUX MHO-
KECTB, @ HE PACCTOSHHEM MEX-
Jly HUMH, TaK KaK OHO HE Y/IOB-
JIETBOPSIET HEKOTOPHIM U3 yCIIO- Y
Buii (a nmenno (4.4) u (4.5)), 0 » ou
NPEABSABIAEMbIM K  (DYHKIMH
paccTosiHUS B MaTeMaTHKE!

gsu ou
g r )

Puc. 4.1 — Mepa cxo1cTBa HEUETKHX IIeJIel areHTOB

G ; %0,
G ;¥ (G9,
G; ¥ G, D)<(6), (4.4)
G ;) 0. (4.5)

IMocie ompeneneHus Mepbl CXOJCTBA LETICH IKCIIEPTOB MOXKET ObITH OI-
peJieNieH THIT OTHOUICHHH MEXAy HUMH IO CTENeHH coriiacoBaHHocTu. [pen-
CTaBUM €ro B BHUJEC HEYCTKMX MHOXXECTB Ha YHHBEPCYME 3HAUCHHU MEpBbI
cxozcTBa 1eield V(Ha MHOXeCTBE JIGHCTBUTENbHBIX 4ncel B uHTepBaine [0;
1]). B pa3a. 2.4 BbleneHsl TpU THIIA OTHOLIEHUH 110 CTETIEHU COIVIACOBaHHO-
CTH: KOHKYPCHIIUSI, HEHTpaNIUTeT U COTPYAHMYECTBO. UeM BbIllle 3HAUYCHHE
MeEpBI CXOJICTBA IeNiel AKCIepToB (4.3), TeM TeCHee B3aUMOJICHCTBUEC MEXKTY
HuMH. TakuM oOpa3oM, (QYHKIMS MPUHAIICKHOCTH HEYETKOrO MHOXKECTBA
«khljm”gb g »kiblirna npuarMaTe MakcuManeHOe 3HaYeHHE MpU V=
1, a ¢yHKOMS NpUHAIEKHOCTH HedeTkoro MHoxectBa « d h g d gpjby—
npu V= 0. Makcumym (YHKIUH TOPHHAUISKHOCTH HEYETKOrO MHOXECTBA
«g_cljZebb_nbmxen ObITh paBHOYAANEH OT 3THX MAKCHMYMOB, T.€. Ha-
xomuthes B Touke V&= 0,5. OYHKIMU NPUHAUISKHOCTH HEYETKUX MHOXECTB
OTHOLIECHUH KOHKYPEHIIUH Rangamj§¥y > HENTpaIuTETa

Ry ciizent(Y (I (6TV 0,5)%) ' n corpynsuuectsa Pinijmrgoq kil
(1 BTV 1)) ' usobpaxens Ha puc. 4.2:

IIpencraBum otHomeHue Mexy yuactHukaMmu CIIIIP mo crenenu corna-
COBAHHOCTH JIMHTBUCTHYECKOU nepemennoil F —«lbi hlghr_gby

FO(ES 7° 879 P, (4.6)
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rme E'= «lbi hlghr_ gb-aianvenopanue THHrBHCTHYECKOH TIEpEMEH-
woit; 77 ={«dh@gmj_oppbyg_cljZebb, l«khljm~gbqgr»klth

MHOXXECTBO HMEH JIMHIBUCTUYECKHX 3HAUYCHUU nepeMeHHof/i (TepM-
MHO)KeCTBO), NpEeACTABIAIOIINX HAWMCEHOBAHUEC HEYETKOM HepeMeHHOﬁ;

8F°[0; 1] — obmacts ompeneneHus (yHMBEPCYM) HEUYETKHX HePEMEHHBIX,

BXOJIAIMX B ONpe/IeeHNe JTUHIBUCTHUECKOH mepemenHoit; * F° 1+ — cum-
TaKCHYeCKasl MpOoIeaypa, OMUCHIBAOIIAs MPOoIecc 00pa3oBaHUS U3 JICMCH-
F

TOB MHOXeCTBA 7 HOBBIX TepMOB; O " = { —ghguj gp6Y, —7 cijzeni (Y,
—hijm~rgbq_kIY§ — CEMaHTHYecKas NpoleAypa, CTaBsIlas B COOTBETCTBUE
Ka)XXIOMy TepMy MHOXKECTBa /1 TepMaM, 00pa3yeMbIM Mpoleaypoi *, He-

4eTKoe MHOXecTBo [6, 120, 121].
3HaueHWE  JIUHTBUCTHYEC-
ckoii mepemenHoit F @un or-
S HOIIICHU) — TePM C HaUOOIb-
oMM~ 3HaueHWeM  (YHKIUU
MIPUHAISKHOCTH. J[71s1 ee BBI-
YHCJICHUS HY)XHO OIPEICIUTh
5 3HaYeHWe (QYHKIUM TpUHAI-
JIOKHOCTH K KaXKIOMY HEUeT-

Puc. 4.2 — OyHKIMY PUHAIIIEKHOCTH HEUETKUX
N KOMY MHOXECTBY, MpPEICTaB-
MHOXECTB TUIIOB OTHOIIEHUU MEXKIY

yuactaukamu CIITIP 1o crenenu cormacosannoctn  JUAIOIIEMY  OTHOIICHMS, u
CPaBHHTb HX MEXIY COOOM.
HedeTkoe MHOKECTBO ¢ MaKCUMAaJIbHBIM 3HAYCHHUEM (DYHKIIMU MPHHAIICHK-
HOCTH COOTBETCTBYET THITy OTHOIICHWI, YCTaHOBJICHHOMY MEXIy Iapou
9KCHepTOB. MOXKHO OIPENCTUTh OTOOpaXKCHUE «KIACCH(DHUKATOp OTHOIIE-
miy UFQ ,SUW S, DJ D@ '$*z L koropslil kaxoii nape

yuactaukos CITIP ( S YW ), cTaBuT B COOTBETCTBUE OJIMH U3 TEPMOB  \V

— ~ HeWTpamreT

©*° COTPYIHUICCTBO

0+ ‘ : ;
0 02 04 06 08 1

JIMHTBUCTUYECKOW nepeMeHHOH F, @.e. Tun otHomenus. Otobpaxenne U |
OIpEIeNSIeTCs CIISIYIOMUM 00pa3oM:

UEO,S U)War%@mg C 7 W 4.7)

npraem WIS UW). U (P50 s ew

MHOXECTBO 3HAYEHHI 3TOro OTOOpaXkeHus1 (popMupyer Marpuiy 5 &/
knaccudukanmu otHomeHui Mexny ydactaukamu CIITIP. Ctpoku u cron6-
bl MaTPHUIIbl 0003HAYAIOT YyUacTHUKOB, a eMeHtst UF O (UEFEQO f -
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KJIaCC OTHOUICHUIH MeXAy HUMM. DTa MaTpulla UCIOJb3YyeTCs Ul UNEHTH-
(UKaIUK CIIOXKHUBIIEHCS CUTYallMH KOJUIEKTUBHOI'O PEIICHHUS 3a/1a4H.

B 3aBucumoctu ot nmpucyrcreyronumx B CIIIIP kmaccoB oTHOIIEHUH BbI-
JIETTMM TPH CHTYalli{ KOJJIEKTUBHOTO peUIeHHs (MUKPOYPOBHEBOW MOJENN
CIIIIP) 3amaum (pasm. 2.4): 1) curyamms corpyammuectsa (5 VAV, korma
CIIIIP cocTout n3 COTPYIHUYAIOIIMX ¥ HEUTPAIbHBIX YJaCTHUKOB M IJIE HET
OTHONIEHMiT KOHKYpeHIMH; 2) cuTyamusi Heltpanmutera 6 \§)\, korma Bce
ornowenus B CITIP melitpanbhble; 3) curyanus koukypenmun 6 VR4, ko-
raa B CIITIP ecth xoTst OBl OffHA Tapa SKCIEPTOB C OTHOIIEHHEM KOHKYpEH-
unn; B Takux CIIITP MoryT OBITh Takke HeWTpaibHBIE M COTPYJHHUYAIOIINE
YYaCTHUKH; NMPHU HAIWYUKM COTPYJHUYAIOIIMX YYACTHUKOB OHU paccMaTpu-
BAIOTCS KaK €JUHBII MHUMBIN YYaCTHMK; TOT/Ia BCE YYACTHUKH TOJIBKO KOH-
KypUpYIOIIYE UIU HEUTPaJIbHBIE.

Takum 00pa3om, Mporecc caMOOpraHu3aly Ha OCHOBE aHajM3a Iieiei
MOXXHO pa3ieNuTh Ha JBE YaCTH: WACHTH(UKANUS TEKYIIeH CUTyaluu KO-
JIEKTUBHOTO pemeHus: (MukpoypoBHeBoir Mozenu CIIIIP) u BBIOOp 13 MHO-
JKECTBA BO3MOXKHBIX JKEJIA€MOM CHUTYaIlMM KOJUIEKTUBHOI'O pEIICHUs pee-
BAHTHOH YCIIOBHSIM NOCTaBIEHHOM 3aaun. C y4eToM 3TOro, MOJENIb CaMoop-
raau3anuu (2.17) MOXKHO MepenucaTh CISIYIOIUM 00pa3oM:

VR? B PREVV)IERTY OFY UMy QYK B
WGV VHSTW Ty stBW QP UD 4BFW GVV
DYV CFE UWE) DOFW PFYIKY) DBwW  TBBMHIY DFW G

rae D [, — nmeiictBue JIIIP «unentuduxanus Tekymeil cuTyaluu KOJJIEK-
THBHOTO pemenus»; D E, — neifcteue JIIIP «BBIOOp sxemaeMoil cuTyarun

KOJUIEKTMBHOTO DEINEHHS W3 MHOXECTBA BO3MOKHBIX»;, & Wy — Tekymas
CUTyallsi KOJUIEKTUBHOTO pemieHust (MukpoypoBHeBas wMozens CIIIIP);

6 ¢\ — xenaemas JITIP cuTyanus KOJJIEKTMBHOTO PEMIEHUS C TOYKH 3PEHUS
TapamMeTpoB 33/1a41 U €ro 3HaHui 00 3(h(HeKTUBHOCTH TOW WM CUTYyaluH U3
muoxkecTBa 6 6 BosmoxkmbIx B nanmoii CITIP; WMV — orHomenue «BbI-
TIOJNHSITB», CBS3bIBAIOIIEE CYOBEKT M JICHCTBHE, KOTOPOE OH BHINOJHSET;

IFFY — orHOmIEHHME «MMETh 0OBEKTOMY, CBS3BIBAIONIEE JIEHCTBUE M €TI0 PE-
cype; WY — orHowenne «uMeTh pe3ynbTaTOMY, CBA3BIBAIOLIEE IEHCTBUE U
PE3yAbTAT €0 BHIOJIHEHUS.

Ha puc. 4.3 npencraBneH aJropuT™M U3MEHEHUS JIMIIOM, TPUHUMAOIIUM
pelleHHts], HapaBIEHHOCTH B3aUMOJEHCTBUI MEXy IKCIEpTaMU Ha OCHOBE
aHaJIM3a COIJIACOBAaHHOCTH MX Ieneid. Ha HeM Oyioku, BBIIENEHHBIE MPSMO-
YTOJILHUKOM CO IITPUXOBOM TpaHUIei, oTHOCATCs K aercTtButo JIIIP «unen-
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‘ Hauano ,

TekyLLEN cuTyaLmmu

KONAEKTUBHOTO
petlueHns acti;

dopmanuzayms
Lienei akcnepToB

MonapHoe
cpaBHeHWe Lienei 1
onpepenexmne ux
cTeneHn
COIMacoBaHHOCTH

OnpezeneHue Tuna
OTHOLLIEHWIA MEXAY
aKcnepTamm no
HanpaBneHHOCTH
B3aMMOAEACTBUS

PacnosHasaHne
CroXuBLUIerRca
cuTyaLmmn
KONAEKTUBHOTO
peLLeHms

Bbibop xenaemoli
cuTyaLmmn
KONAEKTUBHOTO
peLLeHmns u3
MHOXeCTBa

BO3MOXKHbIX acts:

Puc. 4.3 — biiok-cxema ajlropurMa
n3meHenus JITIP nanpaBneHHOCTH
B3aMMOJICHCTBUIT MEXy
9KCIIEPTaMH Ha OCHOBE aHajIn3a
COTJIACOBAaHHOCTH HX LieNer

TU(QUKALUS TEKyIIeH CHTYallMd KOJUIEKTHB-
Horo pemeHus» D F. Paccmorpum conep-
»)aHue OJIOKOB anroputMa puc. 4.3.

Iepssiii sTan uaentudukanuu D F, (4.8)

CHUTYallMl KOJUIEKTMBHOIO perieHuss — N h
fZebazZpby p_e_c\ wadkiosg ldu-
penenenust Heuerkoit nenu (4.2). Iocne Toro
KaK OIpE/ICICHbl HEYETKUE IIETH BCEX DKC-
MIEPTOB, BBIMOIHICTCA CICAYIONIUN  ATaIl
unentuduxamuu D F, (4.8) curyanuu Koi-
nektuBHOro pemrenus — ihiZjgh _ kjz\g_gb _
p_e _c b hij_~ e gb_ bo Wl_i gb k
\Z g g h ktbucnons3oBanrem wmepsr (4.3).
Hanee hij_~yelky Ibi hlghr_gbc f_
"m wdki_jlzfll ih gb kh]ezZkh\Zgg
kb ¢ wucnons3oBaHMEM JIHHIBHCTHYECKOM
nepeMeHHOll F «tun otHomeHus» (4.6). 3a-
Bepliaromuii sran upeHtuduxamuun D F,
(4.8) cuTyanuu KOJUIGKTUBHOT'O PEUICHUS —
jZkihagz\zgb_ keh b\r_cky
dhee_dlb\gh]llbjg ucnons3oBanuem
Matpuipl & /'. B 3aBUCUMOCTH OT MPUCYTCT-
BYIOLIUX B Marpulle & /' KIaccoB OTHOLIE-
HUM BBIJENSACTCS TPU CUTYAIlUH KOJUICKTHB-
HOTO pEIIeHUs 3a[adyu: COTPYAHHYECTBA
G V&, meiitpanurera 6 4V M KoHKypeH-
min 6 V¢ Tlocine uiaeHTHGUKALMU TeKy-
meld CUTyallid KOJUIGKTUBHOTO —PEIICHUS
JIIP BeiOupaer D, (4.8) u3 MHOXkecTBa

kbIm.

BO3MOXKHBIX CHTyalluid KOJUIGKTUBHOI'O pe-
IICHUS, PEJICBAHTHYIO YCIIOBUSM ITOCTABIICH-
HOW 3amaun. B 3aBuUcHUMOCTH OT mapaMeTpoB

3aJ1a4 U CBOMX 3HAHHUAX 00 A((EKTUBHOCTH TOW WIIM MHON CHUTYAIlUH KOJ-
nekTuBHOTO pernreHuss JIITP MoxeT CTpeMUThCs YCTaHOBUTH ONHY W3 HUX,
9TOOBI TOBBICHTE A deKkTuBHOCTh padoTsl CIITIP, nb0 MeITaThCS U3MEHUTH
ee, eciy 00CyXIeHHEe 3aX0IUT B TYNUK. MO/IeIh CHCTEMBI HEUETKOr0 BEIBO/IA
JUTSL BEIOOpA JKEJTaeMON CUTYaIlMH KOJUIGKTUBHOTO PEUICHUS W3 MHOXKECTBA
BO3MOXKHBIX OyJIeT onmcana B ciefyromem pasjene. [Ipu stom, HaunHast pa-
6oty o pykoojactBy CIIIIP, JITIP uMeeT HEKOTOPKIH 00BEM TEOPETHUCCKIX
3HAHUH O TPEAMOYTHUTEIHHOCTH TOH WJIM WHOM CHTYaIlMd KOJUICKTUBHOTO
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pemrenus 3amaun. OmgHAKO MpodeccHoHaNbHbIC, MpakTHueckue 3Hanus JIITP
MIPUOOPETAET C ONBITOM pelIeHHs CIIoXHBIX 3a1ad B CIITTP.

Jlnst uccaenoBaHusl PEANOUTUTENILHOCTH PA3IMUHBIX CUTYallMid KOJIEK-
TUBHOT'O PELIEHUS CIOKHON 3a/layyl MCIOIb30BAHO KOMIBIOTEPHOE MOJIENU-
poBanue CIIIIP, 94To MO3BOMSET UCKITFOYUTh BIUSHHUE YEIIOBEUECKOTO (PaKTO-
pa ¥ obecneynTh OOBEKTUBHOCTH MOJIydaeMbIX 3HaHWU. {11 3TOrO B Clie-
nyromeM pasnene BBoautcst moaens CIITP — rubpuaHas MHTEIUIEKTYa IbHas
MHOT'OAreHTHasi CHCTEMa, KOTopas CIIOCOOHA MPOSBIATH CBONMCTBA caMOopra-
HU3aIUA U CaMOOOYUYCHHS Ha OCHOBE aHajW3a IeNicH areHTOB, HMUTHPYIO-
umx ydactHukoB CIIIP, u uHTErpupoBaTh TEXHOJOTMH HCKYCCTBEHHOTO
MHTEJIJIEKTa JJISl TOJYYEeHUsI METOJIa PEIEBAHTHOIO CIOXKHBIM B MOJEIUPO-
BaHMUHU 3a/1a4yam [86].

Fh~_ev ]b[jbrghc bgl_ee_dlmZevghc fgh]l]hZ]_glgh
k fhhjl]ZzgbaZpb_c¢c gZ hkgh\_ ZgZebaZ kh]leZkh\Z¢
p_e_c dhl

'uOpuAHON MHTEIICKTYaIbHOW MHOTOATCHTHON CHUCTEMOU OyJeM Ha3bl-
BaThb MAC, areHTbl KOTOPOH HCIIOJB3YIOT B CBOEW paboTe METOIbl MHTEN-
JIEKTYaJIbHBIX TEXHOJIOTUI. Takue CUCTEMBI COYETAIOT MOJIOKUTENIBHBIE CTO-
pousl T'uliC u MAC. Bo-nepBbiX, Onmarogapsi KOMOMHHPOBAHHUIO METOJIOB
WU, onu peneBaHTHBI 3ajadyaM BBICOKOH CIOXHOCTH MOJENHpoBaHUs. Bo-
BTOpBIX, 3@ CYET UMHUTALUU NpoleccoB camooprann3anuu B CIIIIP, onu cmo-
COOHBI MEHSATH CBOIO 0a30BYIO apXUTEKTYpPY Ul JOCTYKEHHS CHHEpreTHde-
ckoro 3¢dexra ¥ MOBHINIEHUS] KauecTBa PeKOMEHIyeMbIX perreHnid. Kpome
TOr0, MOJICTUPOBaHKE TIpoLeccoB camoopranmzamuu VR mossonser Taxke
MozenupoBath u npouecc camoodyuenus JIIIP V(. DTo no3Boaur areHry,

MIPUHUMAIOIIEMY PELIeHUs, KOPPEKTUPOBAaTh CBOM 3HAHUSA O B3aUMOEUCT-
Bun areHToB [ MMIMAC B X0/ pa0OT IO PEHICHHUIO CIIOKHBIX 3a/1a4 IS pe-
JIEBAHTHOW OpraHM3aly KOJJIEKTUBHOM paboTHI.

ITon camoopranuzanueit ' "MMAC nonuMaercst mpoliecc U3MEHEHUs ap-
xurextypsl [MMMMAC arenroM, umutupyromum JIITP u Bxoadmum B ee co-
CTaB, Ha OCHOBE aHAJIM3a B3aUMOAEHUCTBHA IPYTUX areHTOB C LIEJbI0 MOBBI-
nieHus kadectsa pemeHuil. B ocuoBy monenu I'mMMMAC ¢ camoopranu3zanu-
eit monoxxeno onpenenenne MAC U. [lemazo u A. Poua Kocra [123]. Onpe-
JIeJIeHUE JTOTIOJIHEHO MHOXECTBOM KOHIIENTYaJIbHBIX MOJIENIEN MaKpOypOBHE-
BBIX mporeccos (2.16), (2.17) 8 TmMMMAC, nomgoOHO ToMy, Kak 3TO CIelaHO
B BhIpakeHnu (2.6) amns CIIIIP, a Taxke MOHATHEM aBTOHOMHOro mMeroxa [1,
5, 6]. B urore T'mMMMAC ¢ camoopranu3zanueil npeacTaBiseTcs BhIpaXKeHUs-
Mmu [124, 125]:
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KLPDV ", $* HQY ,X7, 25 4.9)

$* 'DJ., BRI °DJ (4.10)
,17 ' SURW QDG (4.11)
25% 251, %25% o%a@5% . 25 " ARI F oy
25*FRRS 25* FRJS’ 25* FRFZSS* + QHXW

§ .
DEW,, > * D%W  %qD F By | (4.13)

@3 s+ 1
DEW 07 oy7 * DI| & | 2.7 (4.14)

Dd §*

DJ DJ K, (4.15)

rie $* — MmHOXKecTBO arentoB [ MMMAC, BKITIOUast areHra, NIpUHAMAOLIE-
ro pemerust D J,, Q- uucino arenros-akcnepros B [TuMMAC; H Q-¥pena, B

xotopoit Haxoautcs THUMAC | 1 7 — MHOKECTBO 3JIEMEHTOB JUISl CTPYKTY-
PHUpOBaHMS B3aUMOJICHCTBUI MeX 1y areHTaMu; 2 5 *— MHOXecTBO 0a30BBIX
OpPTraHU3aLMOHHBIX CTPYKTYP, COOTBETCTBYIOIIMX KOHKPETHBIM (DYHKIHAM
(pomsM) areHTOB M YCTaHOBHBIIMMCSI OTHOIICHUSIM MEXAY HHMH, BKIIIO-

yarouiee MoAMHOXKecTBa: 25, 25%,, 25%;, — MHOXKECTBO apXu-

TEKTYp C COTPYJHUYAIONINMH, HEUTPAIBbHBIMA M KOHKYPHPYIOIIUMH areHra-
MU, cooTBeTcTBeHHO; S U-Rn@bTokon B3auMoIeliCTBYS areHTOB (HAIIpUMep,
MIPOTOKOJIBI PEYEBBIX aKTOB, KOHTPAKTHBIX CETEH, JOCKU OOBSBICHUNA U T.J.
[176]), ompenmenstommii ¢dopMaT CcOOOLIEHUH, KOTOPBIMH OOMEHHMBAIOTCS
arentel; O D-Qsdbik oOMena coobmenusivu (Hanpumep, KQML, COOL n
IIp.), OMPEICISIONINN JICKCUKY U CHHTAKCHUC TepenaBaeMbIx cooomenuit; R Q W
— MozeNb NPeAMETHOW 00JacTH, Ha OCHOBE KOTOPOH ONpeneNsercsl ceMaH-
THKa Tlepe/laBaeMbIX areHTaMu coobuienuii; U | — xraccudukatop oTHOIIE-
Huit mexny arenramu TuMMMAC; D B\ — ¢ynxuus I'nlMIMAC B nenom;

DE. - ¢yukuus arenta D3 $; DF, — dyHkums «ananus B3aumMosei-
creuity; D 5, — dynxius «Bedop apxurektyps»; O (7,. — MHOXKECTBO Me-
TOJIOB pEIIEHHs 3a/1auH, peanu3yeMbix areatoM D3 $; |, 7. — mHOKecT-

BO MHTEIJIEKTyalbHbIX TexHonorui, MOIIC [6], B paMKkax KOTOpBIX peasu-
30BaHO MHOXKECTBO MeTofoB O (7.

o cpaBuenuto ¢ onpenenenueM MAC . Jlemaszo u A. Poua Kocra [123]
B BeIpaxeHusx (4.9) — (4.15) npousonumu cienyronye n3MEeHEeHHs: BO MHO-
KecTBO $* areHToB 100aBieH areHT, mpuHUMaroumii pemenus D J,; Bo
MHOXECTBO , 1 7 27IEMEHTOB /I CTPYKTYPMPOBAHUS B3auMOJEHCTBUI 10-
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0aBJIeH ONONHUTENbHBIN dneMeHT U | — KiaccuukaTop OTHOIICHUH Mex-
ny arentramu [mlIMAC; MHoxecTBo 2 5* 0a30BBIX OpraHW3aIl[MOHHBIX

CTPYKTYp Pa3ZielieHO Ha MOAMHOKecTBa 25% ., 257%,, 25% . n0-

OaByieHbl (DYHKIUM «aHaIU3 B3auMmopneicTsuil» D [ u «BbIOOp apXUTEKTy-
ps» D E, arenra npunanMaromero pemenuii D J.; BBEOEHBI MOHATHSA METO-
na P HW O; u uHTeNmneKkTyanbHOH TexHomormn LW .. Paccmor-

PHUM MOApOOHEe NepeyrCACHHbIE OTITHYHSI.

Kak yxe Ob110 ckazano, n3 MHoxecTBa areHToB [ MIMAC (4.10) Bbize-
JIeTcs OJUH areHT, NPUHUMAIOLINHA pelleHus. JTOT areHT, KpoMe Ipovero,
opraHusyer B3anmozaeicteus areHToB B [ MHMMAC, ncnone3ys 18e QyHKIMA
(4.13): 1) DF, — ¢ynxuuro «ananu3s Baumozeiicteuit» u 2) D E, — dyHk-
IIUI0 «BBIOOP apXuUTeKTypbl». DyHKuus aHanu3 B3aumozeiicteus D F, npu-
MEHSIeTCS Ui MOHUTOPHHra B3aWMOJICHCTBHS areHTOB M HICHTH(UKAIMU
apxutexktypsl [ MMIMAC Ha oCHOBE aHajau3a COIVIACOBAHHOCTH IleNiel areH-
ToB. Ilo ero pesynbratam AIIP ¢ moMoOIIbI0 QYHKIMM «BBIOOP apXHUTEKTY-
pel» D E, Moxer ycraHOBUTH HEOOXOAMMOCTh 3aMEHBI THIA OTHOIIEHUil

arcHTOB M KOPPEKTHUPOBKHU uX menei. s storo AIIP momkeH mMeTh 0azy
3HaHUH, ucnonb3yeMyto pyHkimell «BbIOOp apxurexTyps» D E, 1 orobpa-
JKAIONIYIo 3aBUCHMOCTh 3¢ dektuBHOCTH padoTel [MMMAC ot cormacoBaH-
HOCTU 1iened areHToB. CMeHa apXUTEKTyphl O3HAYaeT, YTO C HEKOTOPOro
MomeHTta [MMMAC wun3Mmenser airoput™ (QyHKIMOHHPOBAHHS, MPOSBIISS
CBOWMCTBO CaMOOPTaHU3AINH, W TIEPEXOIUT Ha 0a30BYIO apXUTCKTYPY IPYTO-
r0 THIA. AJTOPUTMBI 3TUX (DYHKIUI MOAPOOHO OYIAYT PacCCMOTPEHBI HIKE.
MuoxkectBO , 1 7 IOHOMHEHO €Ile ONHUM >JIEMEHTOM CTPYKTYPHpPOBa-
HUS B3aUMOJICHCTBUI MEXITy areHTaMu — KIacCU(UKATOPOM OTHOIICHUU
U L. On anamusupyer neuetkue nenn S U (pasn. 4.1) arentos u onexusa-

€T CTEMeHb WX COrJacoOBaHHOCTH ¢ momoinsio Mepel YV ,$ )¢ (4.3). Manee,

ucrons3ys orodpaxenue (4.7), crpour marpuy 5 &/, OTHOCS B3aUMOOT-
HOIIEHHSI MEX/y areHTaMH K OJJHOMY U3 THIIOB: KOHKYPEHIIHsI, HEHTpaIuTeT
U coTpyaHn4IecTBO. [1o 3TOI MaTpuIle onpenenseTcs: COriacoBaHHOCTH areH-
toB [THMIMAC u xiacc ee 6a30BOi apXHUTEKTYpbl. MHOXECTBO 0a30BBIX ap-
xurexktyp TuMMIMAC 25 * genurcs Mo CTENEHW COINIACOBAHHOCTU HA TpHU
MONIAPHO HENepeceKaroImuxcs MHoxecTBa (4.12):

1) apxurexrypa [MMIMAC c coTpyAHUYAIOIINMU areHTaMH, KOTopasi CoCTo-
UT TOJILKO U3 COTPYIHHYAIONIMX U HEUTPaIbHBIX areHTOB, U MOJHOCTHIO OT-
CYTCTBYIOT OTHOLIEHUS KOHKypeHIuH ( 25 *. ;.4 257);

2) apxurekrypa [ MMIMAC c HeHlTpanbHBIMU areHTaMmu, TJe MPUCYTCTBYIOT
TOJIbKO HEHTpanbHble OTHOWEHHS ( 2 5 %, 1,4, 257);
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3) apxwurekrypa [HMIMAC ¢ KOHKYpHPYIOIIMMH areHTaM#, B KOTOPOW €CTh
XOTs OBl O/IHA Mapa areHTOB C OTHOLIEHHEM KOHKYPEHIIUH; B TAKUX apXHUTEK-
typax 'mIMAC MoryTr OBITH Takxe HEHTpaJbHBIE W COTPYIHHYAIOLINE
areHThl; NPU HAJUYUM COTPYAHMYAIOIIUX areHTOB OHU PAacCMaTpUBAIOTCS
KaK €IWHBIM «CylepareHT», U TOr/la BCE areHThl CTAHOBATCS TOJIBKO KOHKY-
PHUPYIOIIUMU WK HelTpanbHeiMu ( 25 % ., L 257%).

B npouecce paborsr [MMMAC MoxeT nepexoIuTs OT OmHOW 0a30BOM
APXHUTEKTYpPBl K JIPYrod, C LENbI0 TOBBIIIEHNS KayecTBa PEUICHHH 3a cyeT
YCTAQHOBJICHHSI MEXIY areHTaMH OTHOILIEHWH, PElIeBAaHTHBIX YCIOBUSIM pe-
maemMoil 3agaun. Kpurepum kadecTBa peIIEHHs 3aJar0TCsi pa3paboTUNKOM
TuMMAC Ha sTane ee co3aanus Ju00 ee MOIb30BaTENIeM B Tporiecce (yHK-
LMOHUPOBaHUS. JTO, OHAKO, HE O3HAYAET IOSBJICHUE BHEIIHErO NCTOYHUKA
ynpasienus. Apxutekrypa [T uMIMAC ¢ camoopranu3zanyeil MOXXeT U JT0JIXK-
Ha MEHSTBCS, Aa)Ke €CIIM KPUTEPHI KauecTBa OCTAeTCsl HEM3MEHHBIM.

CornacHo (4.14) xaxnmas QyHKIMS areHTa MPEJCTABISACTCS JABYXKOMIIO-
HeHTHBIM KopTexkeM (O (7,, ,7). Kax cmencreue (4.14), B T'mMMAC

JIOJDKHO MCTIONB30BaTbCd HE MEHEE JIBYX MHTEIUIEKTyaJbHBIX TEXHOJIOTHUM,
4T00BI OHA Moryia cuutathest | MMC u OBITh peNeBaHTHON CIOKHBIM B MOJIe-
JpoBaHuM 3anadaM. Kpome Ttoro, B (4.13) Beaensitores nse dynkuun AITP
Ui ynpasieHus BzaumojeiictBueM arentos TuMMMAC: D F, — ¢ynxuus

«aHanu3 B3aumozeiicteuity u D | — dhyHKuus «Bp160p apXurekrypsl». Pac-

CMOTPHM AJITOPUTMBI 3TUX (DYHKIIHH.
Wcxonnas nHbopManust 11t QyHKINN «aHAJIU3 B3aUMOACHCTBUS — LIEIH
arento  SU, rue pesysnbrar — Tun 6asosoii apxutekTypsl [TMMMAC K U

TI0 CTETEHH COTJIaCOBAHHOCTH B3aMMOJAEHCTBUS areHTOB B BHJE CTPOKH TEK-
cTa, T.e. oTHeceHue Tekymen apxutekrypel [WMMAC RYJd=1, ..., 1 k
oxHoMy u3 MHOKecTB 25*% o, 25*  mwm 25%ge a 1- uncno Gaso-
BbIx apxurekTyp [MMMMAC (uncno snemeHToB MHOXecTBa 2 5 *B (4.9)). B
pe3ynbTare BBINOJIHEHHs (YHKIUHM «aHAJIW3 B3aMMOJCHUCTBHN» HAECHTU(H-
mupyercs 6azoBas apxurekrypa [uMMAC, uro mo3Bomnser AP, ¢ moMorsio
GYHKIUH «BBIOOP apXUTEKTYphl» |y, ompenenuts HeoOXOAUMOCTh (MK OT-
CYTCTBHE TaKOBOW) €€ MOMU(HKAIUM /IS YAYYIISHUs] KadyeCcTBa PEILICHHH.
Takum obpazom, m3mensercst apxutekrypa [ mMMMAC Ha ogHy N3 MHOXKECTBa
25*(4.9) 1 NPOUCXOTUT CaMOOPTaHU3AIMs CHCTeMbI. BlIok-cxema ajiro-
putMa (YHKIMM «aHalu3 B3aUMOJICWCTBHI» IpeicTaBieHa Ha puc. 4.4,
mudpamu Ha 6JI0KaX OTMEUYEHO X COOTBETCTBHUE IIaram airopurma 4.1.
Anroputm 4.1:
1) nauauno;
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2) 3ammcaTh LeIM areHToB B Buie HedeTkux uenedr SU (4.1), ansa uero

LieJIeBbIe 3HAYEHUsI Ka)KJOro CBOMCTBA M3 COCTOSIHUSI OOBEKTa YNpaBJICHHS,
MIPEJCTaBUTh HEUYETKUM MHOXECTBOM;

3) HCKIIOYUTH W3 PACCMOTPEHUS arcHTOB, 0€3Pa3IIUYHBIX K COCTOSHHUIO 00b-
€KTa YNpaBJICHUs, Ubsl HEUETKas 1eJIb — KOHCTAHTA;

4) BBIYHCIIHTS JIJIS KaXKJIOHM ITaphl areHTOB MEPy CXOJICTBA 1ienei no (4.3);

5) ompenenuth knacc orHomeHuH U | s kakq0i mapsl areHTOB Ha OCHO-
BaHUM 3HAYEHHs] MEpBI CXOJICTBA, MPUMEHUB OTOOpaXkeHue (4.7), MOIyduTh
martpuny 5 &/;

6) mnsd Kaxaod mnapsl KOHKYPHUPYIONIMX (HEWTpaNbHBIX) areHTOB HaWTH
areHTa, COTPYJHMYAIONIEro ¢ OOOMMM areHTaMH, W 3aMEHUTh B MaTpHIIe,
MOJYyYEHHOM Ha 4eTBEPTOM Ilare, TUI OTHOIIEHUM MEXAy 3TUM areHTOM U
KaXbIM W3 KOHKYPHPYIOIIMX (HEHTpaJIbHBIX) areHTOB Ha HEWTpPaNbHBIH,
MOJYYUB MOIU(DUIIMPOBAHHYIO MaTpully 5 & /'; eciu HU I OJHOW Maphl
KOHKYpHUPYIOMIHMX (HEHTpaJIbHBIX) ar€HTOB HE CYLIECTBYET HU OJJHOT'O areHTa,
COTPY/JHUYAOIIETO C 0OOUMH arcHTaMU, MEPEHTH K I1. 6;

7) Ha ocHOBe MOAM(MUIMPOBAHHOW MaTpuubl S & /' wuaeHTHGHUINPOBATH
tun apxutektypsl [HMMMAC B nenom; ecnu B 5 & /' pUCYTCTBYIOT TOJIBKO
HelTpanbHble OTHOWIeHMs, apxurektypa IMMIMAC orHocuTcs K TUIY
I'MMMAC c HeWTpaabHBIMHU areHTaMH, €CIIU e B HeW IMPUCYTCTBYIOT OTHO-
LIEHUs] COTPYIHUYECTBA WIM KOHKypeHIuH, apxurekrypa [mMIMAC otHo-
curca k tuny TulIMAC c¢ corpyaaunyaromumu arentamu i ['nMMIMAC ¢
KOHKYPHUPYIOIIUMH areHTaMH, COOTBETCTBEHHO;

8) koHer.

Anammz anroputMa 4.1 TOKasal, 4To OH YIOBIETBOPSIET BCeM TpeOoBa-
HUSIM, TIPEIbIBISEMBIM K aJTOPUTMAM: PE3yJIbTaTUBHOCTh, KOHEUHOCTh, OIl-
PENeNeHHOCTh, MaCCOBOCTh, AETEPMUHUPOBAHHOCTh. AJITOPUTM BBIMOIHAET-
¢s 32 KOHEYHOE YMCIIO IIaros, 3aBucsiee oT konunuectBa areHToB [ MMMAC,
HE3aBHCUMO OT UCXOAHBIX JaHHBIX. OH 00JasaeT MOJTMHOMHAIBHON BBIUMC-
nutenbHol cnoxkHocThio 2( €), rie Q- komuuectBo arentos THMMAC.

Ilocne ompenenenus tuma apxutekrypel [UMIMAC arent, npuHuMmaro-
UM pelleHus, ¢ MOMOMIbI0 (YHKIUHU «BBIOOp apXUTeKTypel» D 5, Moxer

YCTQaHOBHUTH HEOOXOAMMOCTH 3aMEHBI OJIHOTO THUIIA OTHOLICHWH areHTOB Ha
JIPYrof U KOPPEKTUPOBKH MX neneil. OHaKo, 04eBUAHO, YTO JUISl IPUHSTUS
pemenust o 3ameHe oxHod apxutekTypsl [MMMAC Ha apyryroo cBeneHui
TONBKO O TekymeM Ture apxurektypsl [HMMAC nenoctatouno. s mo-
nmobHoro pemeHus AITP HeoOxomuma 6a3a 3HaHHMI O TOM, KaKOH M3 THIIOB
apxurektyp [nMMMAC s¢dexkTuBHee B TeX WIM WHBIX YCIOBHUSX, JUISI TOTO
WM UHOTrO Kjacca 3aaad. Hanpumep, st TecroBoit 3amaun — CTJI3 — ato
KJIacchl 3aJaud MO PasMEPHOCTH, TOIOJOTMYECKUM OCOOEHHOCTSIM, YUCTY
TPAHCIIOPTHBIX CPEACTB, CTENIeHN 0000IIeHHOCTH [86].
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Puc. 4.4 — brok-cxema anroput™a (QYHKIIHU «aHAIN3 B3aHMOJICH CTBHI

B pesynbTaTte aHanIM3a METOJOB OCTPOSHUs 0a3 3HAHUI [JIs peanu3aluy
(byHKIUK «BBIOOp apXUTEKTypbl» D [5, ObLIM BBIOpaHbI CUCTEMBI HEYETKOIO

BBIBOJIa. B monbp3y Takoro BHIOOpA TOBOPHUT TO, YTO KOHIICHIUS HEYCTKOU
JIOTHKY JIETKA JIIS TIOHMMAaHUS, OHA «TEpIUMa» K HETOYHOCTSAM HH(pOpMa-
IIMM; OCHOBBLIBACTCS HA OIBITE JIONCH; CHCTEMa HEYETKOI'0 BBIBOJA MOJXKET
KOPPEKTHPOBATh 0a3y 3HAHWIA, CITU PEaTH30BaTh MEXaHH3M €€ CaMoo0yde-
HUS, TIOMOOHBINA UCIOIB3YEMOMY B HEHPOHHBIX ceTsx. OmnpenenuM aaropuTM
GbyHKIUMM «BBIOOp apXUTEKTyps» D E, a Takke JUHIBUCTHYECKHE Hepe-
MEHHEBIC, HCIIOJIh3YEeMbIC B MIPAaBMIIaX HEUETKOHM 0a3bl 3HaHui AIIP mpumeHu-

TenbHO K yenoBusM CTJI3 (pasn. 4.4). Camu mpaBuiia W3BJICUCHBI B PE3Yilhb-
TaTe BRIYUCIIUTEILHBIX SKCIICPUMEHTOB B pasfl. 4.4.
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HcxonHble naHHbIE (DYHKIMU «BBIOOp apXuTekTypel» D [, — ycinoBus

pemaemolt 3amaun. Pe3ynpTar — 3HaueHHe creneHu yBepeHHocTd [177] B
BbIOOpe Kaxaoil apxurektypel [MIMAC, a Takke KOpPpeKTHpOBKa Oa3bl
3Hanuii AIIP. ®ynknust mozenupyer pabory JIIIP mo BwIOOpy cuTyarmu
KOJUIEKTHBHOTO permeHust cinokHoi 3amauu B CIIIIP u ero cmocoGHOCTE K
HakorieHnto onbiTa pykoBojctea CIIIIP, 1.e. adpdext camooOyuenus JITTP.
@ynknus D 5, BelIoNHAETCS B COOTBETCTBUU ¢ Mojenbto P R (4.17) u

anroputMoM D Q, (anroput™ 4.2, puc. 4.5):

DEW, """ ;DFWRPRG , Y:), (4.16)

rae P R — Monens HeueTkoro BbIBoAa; D Q, — anroput™M (yHKIMU «BBI-
6op apxurektyps»; |J7V ' — oTHOMIEHHME Mexmy AelicTBHEM U €ro Moje-
aeto; [PV — oTHOIIEHME MEX LY IEHCTBUEM U €TI0 AITOPHUTMOM.

Mopens Heuetkoro BeiBoga AIIP P R{ MoxHO chopMynupoBaTh ciie-
JIYIOIITUM 00pa3oM:

PRG 58/ ;<)) % (4.17)

rne 58/ * 0a3a 3HAaHWHA, KaK MHOXECTBO CHMBOJBHBIX MpPaBUII
UX N 1,.., 1;,, HCIOIB3YIOIIMX B KAYECTBE IIOCBUIOK U 3aKIIOUEHUH

HEUeTKME MHOXeCTBA $, %, COOTBETCTBEHHO, TPUYEM TAKHE, HYTO
7, %2 <yL...,, QLM ; ;, < — MHOXKECTBA BXOIHBIX U
BBIXOJIHBIX JIMHIBUCTHYECKUX MEPEMEHHBIX COOTBETCTBEHHO; ) ' ). " %0)_

— MHOX€ECTBO (DYHKIHMI TPHUHAUIEKHOCTH HEYETKUX MEPEMEHHBIX BXOJHBIX U
BBIXOJIHBIX JIMHTBUCTHYECKUX MEPEMEHHBIX, COOTBETCTBEHHO; ) ' — MHOMXe-
cTBO QyHKIWii nedazsupukamum; ) ¥ — MHOKECTBO (YHKIHMI KOPPEKTHPOB-
KU TapaMeTpoB (GpyHKIUHA PUHAIEKHOCTH HEUETKUX MEPEMEHHBIX U3 MHO-
xectBa ) ©. Uurepmperatop 'Y, onpenensiercs cneayrommm o6pa3om:

IVO 11VO 2 IVD 4VO 5 IVO IO 8 1VO9
) { 1 b 1 b L L 19 1 » 2 }’
roe ,'V,..., ," — mpomecchl cTaHAAPTHON CHCTEMBI HEYETKOrO BBIBOIA
Mawmpanu [5]: 'Y — dassudukanms, ,'* — arperuposanue, ,'°‘— axrupa-
s, ' — akkymymsanus, 'Y — nedassuduxamus; ' — BBIGOp apxuTek-
Typel; ' — pemenne CTJI3; ,'*‘— onpenenenue onmbku; 'Y — oGyude-
uue. [poneccsr ,'Y2..., , °' BHIIONHAIOTCS UTEPALIOHHO:
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,I\IOO , 2I60 ,3OIVO,4O IV,% 6VO d, VO 08, IVO). (418)

A

Mogens (4.17) — cucreMa HEUETKOrO BhIBOJIa MaMaHU ¢ caMOOOy4eHU-

em. IIpoueccsl camoobyuenus ,'*..., ,'Y nossonsior cucreme moaudu-

LIUPOBATh 3HAHUS O MPEIMETHON 00IaCTH, YTOOBI, BO-TIEPBHIX, CKOPPEKTHUPO-
BaTh BO3MOXXKHBIE OIIMOKKM pa3paboTdMKa ITPH WX OIpPEJETIeHUH, a, BO-
BTOPBIX, aBTOMAaTHYECKHU ITOJJIEPKUBATh 0a3y 3HAHUI B aKTyaJIbHOM COCTOSI-
HHUHM C TE€YEHHEM BPEMEHU M N3MEHEHHEM yclloBHi 3ana4un. Kpome Toro, 6a-
rozfapsi MPUMEHEHHIO HEYETKOro BeIBoJa Mampanu [1] coxpansiercst mpo-
3pavHOCTh 0a3bl 3HAHWH JJISI MHTEPIPETAIMH YEJIOBEKOM B OTJIMYHE OT CHC-
TeM HedeTKoro BeiBoja Takaru-Cyreno [177] mim HeifipoHeueTkux rudpu-
nos: ANFIS [178], GARIC [179], SONFIN [180], 3a cuet Toro, 4ro B KOHCe-
KBEHTE IIpaBWjIa NPUCYTCTBYIOT JIMHTBUCTUYECKHE TIEpeMeHHbIe. DTO Corja-
cyercs ¢ momxoaom [181, 182], omHako, B mpemaraeMoli cucTeMe 00y4eHUe
WIeT TO aJropuTMy OOpaTHOTrO pacrpocTpaHeHus omuOku. Paccmorpum

cozepkaHue mponeccos ' 'C..., , 'uz (4.18).

G _g_ldbc \y\VhA, ,'"* BrmonHsercs ¢ UCIONB30BAHUEM CHCTE-

MbI Mampmanu [1]. Ha ee Bxon momaroTcst cBeieHus (pa3MEepHOCTh) O periae-
MOH 3ajade B BHUJE JIETEPMHUHUPOBAHHOHN NepeMeHHOH. PesynbraT paboThl
CHCTEMBI — 3HaYECHUsI CTETICHEeH YBEPEHHOCTH B BHIOOpE apXHUTeKTypsl [ M-
MAC B Buzie AETEpMUHHPOBAHHBIX INEpEMEHHbIX. B mpaBumax HeueTkon
0a3pl 3HAHWH BXOAHAs JIMHTBHCTHYECKAas IEpPEMEHHas — «pa3MEpPHOCTh
CTJI3» V, ] BeIXOHBIC — «CTeNeHb yBepeHHOCTH B BbiOope [HMMAC c¢ co-
TpynHHUarommMu arentamMn» S F &crenens yBepenHoctu B BeiOOope ['ml-
MAC c HeliTpanbHbIMH areHTaMu» S QIWCTeneHb yBEpEeHHOCTH B BHIOOpE
I'mMAC c konkypupytomumu areHramm S E Q
OmnpeznenuM JTHHTBUCTHYECKYIO TiepeMeHHy0 V pasmeprocts CTJI3»:

VI(ET 71 8" % Vo),

rae BV] = «pa3MepHocTh CTJI3» — HauMeHOBaHUE JHMHIBUCTUYECKOM mepe-
MeHHOM; 7 '3 {«Mamam»; «cpemHsin»; «B6OIbIIAs»} — MHOKECTBO ee 3Haue-
HUM  (TepM-MHOKECTBO), = HAMMCHOBAaHWIA  HEYETKOH  IEPEMEHHOW;
8VY1 [3; 100] — obnacth omnpenesneHus (YHMBEPCYM) HEUETKHMX MepEMEH-
HBIX, BXOJIIMX B ONpEAEIeHHEe JIMHIBUCTHUECKON MepeMeHHOH (JieBast rpa-
Hura odyciopieHa TeM, yTo CTJI3 ¢ 4mCiIOM KIMEHTOB MEHEE 3 HE MMEET
CMBICIIa, TaK KaK BO3MOXEH TOJIbKO OJMH MapUIpyT; IpaBasi IpaHMIa OIpe-
JIETISIETCSl  IBPUCTUYECKMM COOTHECEHHEM BBIYHCIUTEIEHON  CIOXKHOCTH
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CTJI3 u BO3MOXXHOCTSIMU COBpeMEHHbIX OBM, Tak kak MaJOBEpOSITHO, YTO
CTJI3 Taxoii pa3MepHOCTH CMOTYT OBITh pelleHbl B Onmkaiiiee Bpems);
*Vl 't — cuHTaKcMYecKas IPOLENYpPa, ONMMCHIBAIONIAS MPOLECC 00Pa3oBa-
HUA u3 JJIEMEHTOB MHOXKECTBa 71 moBeIx TEPMOB;
0V {PILLXONP U, VP L, %, — cemanrmueckas npouenypa,
CTaBAIAs B COOTBETCTBHE KAXKIOMY TEPMY MHOXKECTBA 7',a Takke KakIOMy
HOBOMY TepMy, oGpasyeMomy mpomenypoii * ¥ ocMbicienHoe conepixanue
HOCPeACTBOM (POPMHUPOBAHUS COOTBETCTBYIOIETO HEUETKOI'O MHOXKECTBA.
OYHKIMKA NPUHATISKHOCTH HedeTkux MuoxecT u3 0 lommcsisarorcs
BBIPQ)KEHUSIMH:

XVI1 iR e D 0,375, K, S,
(%1 RY
P, XY H™ e v, 10, F 30,

Pl XY 1 R e 0,375, k4s,

[hevrZy

P

fZeZy

r/ie 3Hauenns napametpo Oy, Ky, Vi, Ky, Q4. K4 3anans npuGnmsu-
TEJBHO U JOJKHBI ObITh CKOPPEKTHUPOBAHBI B XOJI€ «CaMOOOYUEHHs» CUCTE-

MBI HEYETKOT'O BBIBO/IA.
OmnpenenmM nuHTBUCTHYEecKHE iepeMeHHbie S K S Q S\VFeRpakenusivu:

SF#ESF’S -zFS SSFS;k SF@’

SQ%\ES?W ,S?QW,SS?W- 7Q

SFC{ESF,Q §FQ gSFQx SF(?,

rae BS FS «cremens yBepeHHOCTI/I B BbIOope [nIMAC c corpynHHYatomummMu
arentamu R U .Jh,s[?) W crenens yBepeHHOCTH B BeIOOpe [MMMAC c Heii-
TpaJbHBIMU areHTamu R lé.});v\ﬁ = (CTCICHb YBEPCHHOCTH B BBIOOpE
I'uIMAC ¢ xoHkypupytommmu areHtaMu R W @y = HaumeHoBaHus JuH-
IBUCTMYECKUX mepeMeHHbpx; 7°7° 7 S°W7 {«HU3KA; «CPEMHASDY;
«BBICOKAs»} — MHOXKECTBA MX 3HAYECHUH (TEPM-MHOXKECTBO), Ka)KI0€ U3 KO-
TOpHIX — HaHMMEHOBaHME HeueTKoil mepemenHoif; 8 S5 8 S°Y8 [0; 1]
— obxacTH onpeseneHus (YHUBEPCYMBbI) HEUETKHUX ITIEPEMEHHBIX, BXOAAIINX B
ONpeJIeNiCHUs JTMHTBUCTHYECKUX TepeMeHHplx; * SFS *  SQW t
CHHTaKCHYECKHE MPOLEAYPHI, OMNUCHIBAIOIINE MPOLECCH 00pa30oBaHUS U3
JJIEMEHTOB MHOYECTB 75F5 7 3°% HOBBIX TEpMOB;

0 °7° {P,5lX ). PAT2,0X 3 R deX Y, 0 *°Y (P, X ).
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(/?( ) ukhd(z?( )? 0 SFQ{ gbal;((z:x ), FQg(/?( ﬁF ukhd(z?( ﬂ

— CeMaHTHYECKHE MPOIEYpHl, CTABANINE B COOTBETCTBHE KAXKIOMY TEPMY
mHOkecTBa 7°F3 7 $9Y | a taroke Kaxa0My HOBOMY TepMy, 06pa3yeMo-

My npouenypoir * SF3*  S¥W oempicnennHoe comepikaHMe MOCPENCTBOM
(OPMUPOBAHUS COOTBETCTBYIOIIErO HEYETKOrO0 MHOXKeCTBA. DYHKIMH TIPH-
HaJexKHOCTH HedeTknx MHOxkecTB m3 0 SF°0 U  onmceBarotcst BbI-

PaAXKCHUAMMU:

1
3FS 1 #H& XSFSH)SFS’ e DSFSzS’ lk é)pé4’
Vsrs
stng(/?( 3FS H’ , tae Vo013, E s0o,

I
\ukhd(z?( 3F81 = XSFSFZ)SFS: rne D525, 3k .6,
1
PooloX M Rt s senpne D25,k Q34

(XSQWFzéow
\}S w
PI?JQXV(/?( )SQWH2 *,rme Vsl FEo O
X S ) SIW
ukhd(z?( )SQVY ol sob 4 rne DSQ%Sa 5K Qgﬁﬁa

1
gbau(zx ﬁle ﬁSHéXSFQE')SFQ, rne DSFQzSa K QF%4
(XSFQFs)gQ
\}SF).
PkSJ'F?g(/?( ﬁFQ H2 ¢ , THE VZSFQ’I?’n E SQ’éa

1
ukhd(z?( ?FQI H&néxquﬁ)spg, rae I?Sngn 3k Sq3965

gba

B KOTODHIX 3HAYEHUS IAPAMETPOB &g, Kspo Vspo tspo e Kgo

o> Ksp» Vsav Fsg» Yar Ksa» Yo Kspe Vsro Fspo WYWee Kk
3aJlaHbl IPHOJIM3UTENEHO U CKOPPEKTUPYIOTCS B XO/I€ «CaMOOOyUYEeHUs» CHUC-
TEMBI HEYETKOT O BBIBO/IA.

PaccMoTpeHHBIE TMHIBUCTHYECKHE TIEPEMEHHBIE CBS3BIBAIOTCS MHOMKECT-
BoM 5 8 /mpaBui cucteMsl HedeTkoro BhiBoga Mampanu [1]. [IpaBuna ume-
o1 Bux: D QAWH© , rie D G — anrenenent kro mpaBuma U X G G —
koHCcekBeHT kro mpasmna U X O 1,.., ], rme 1,,— 4ucio NpaBuil HedeT-
Koi 0a3bl 3HAHWH areHra, NMPUHUMAIOIIETO penreHus. MHOXXEeCTBO MpaBMil
5 8 /ompeneneHo sKCIepHUMEHTANBHO B pasa. 4.4.

Heuderkwuit BeiBOI MaMaHu ¢ caMOOOYUEHHUEM COCTOUT M3 TATIOB!

1) nZaabnbdZ'D s ycranoBnenus cOOTBETCTBHS MEX/Y 3HAUCHHS-

mu X''e 8' u 3HaueHMeM (yHKIMM NPUHAIEKHOCTH COOTBETCTBYIOIIETO
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TepMa JIMHIBUCTHYECKON mepeMenHoit V:]mis kaxaoro tepma \We i BBI-
ancysercs suauerne  \,\, P (1X)"%

2) Z]j_1bjh\Z g¥b Beipoxknaercs, Tak kKak HCTONB3YeTCs TOIBKO OHA
BXO/IHAs HeveTkas mepemenHas. Crenenb uctunHoctn \J” mocbukn D (
npaBuia U ) COOTBETCTBYET 3HAUCHHIO CTENCHH HCTHHHOCTH \,\ TepMa \|Y
BXOJHOH nepemeHHoi u3 D (;

(
3) ZdIb\ZpPY — nma kaxmoro Tepma \Wee 7 Wos 7 Wi 7

BBIXOJHBIX JTUHTBUCTHYECKUX TiepeMeHHBIX S FE S Q § F fXomsmiero B 3a-
xmodeHue F Q mpaBuna U 3, onpenensiercs (yHKIUS NPUHAUIEKHOCTH C

Y4YETOM CTETICHH HCTUHHOCTH MOCBUTKH, ¢ MOMOIIBI0 METO/Ia Min-aKTHBALMH:
@il X0 >0 © PY-QRs @Rox0° min( \? @ XD
QILHTTO >0 1 2ISQRES

4) Zddmfmey" b ya kaxmoil BHIXOIHON JTMHIBUCTHYECKOMN MEpEMeH-

HOU ONPEICNSIOTCS UTOrOBBIC (PYHKIUU TPUHAICHKHOCTH @0, @0, @U

v d

obbesuHeHreM (YHKIMI MPUHAIEKHOCTH TepMoB  @JL5, o b

AKTUBHUPOBAHHLIX Ha NPEAbIAYHIEM IHare. BI/II[ (l)yHKHI/Iﬁ MPUHAJIC)KHOCTHU

onpenensiercss o mpagunam:  @U %G F malx(@ﬂsp X0 @"%0°®
mx(@TLHO° @URG™ 50 22980
5) ~_nZaabnbdZpPBegynsrate aedazsuduxanyu nepemenusix S K

S Q $WFQemtectrennsie uucna X+, X°¢ X°F, coorBercTBeHHO, KOTOPBIE
TONTYYArOTCS C MCTIONB30BAHUEM IIEHTPOMIHOTO MeTo/a Aeha33uduKaIum:

3XP I7X) %6 IXW R &
FS gSFs QW gSQw
3PSTEX G X SFS 3IPPUK UK Tsew
3XeB £ X) G0
Xps 25

3 PSFQX gF@ X SFS

8SFS

B PE3Y/JbTATe BBIYHUCISIOTCS YETKHE 3HAYEHHS BBIXOAHBIX JTMHTBUCTUYECKHX
TIepeMEHHBIX: «CTeneHb yBepeHHOCTH B BeiOOpe [ MMIMAC c cotpynHu4aro-
mumu areHTaMm» S F 8crenens yBepenHoctu B Bbibope [TMMMAC c Heii-
TpajbHbIMU areHTamm» S QiWerenens yBepennoctu B Beioope [ MMIMAC ¢
KOHKYpUpYIOIIMMH areHTamu» S F-Qt.e. s kaxaoi apxurekrypsl ['ull-
MAC ompenensercs 3Ha4YCHWE YBEPECHHOCTH B €€ BBIOOpE IS PEHICHUS
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CTJI3, ucnonezyeMoe Ha cieayromieM mare anropurMa 4.2 juis BeIOopa ap-
XUTEKTYPHI;
6) \u[hjZpbl_dImjt* Crenenu ysepennocTu BeIGOpa apxXUTEKTYP €
MPebIIYHIEro [ara, HOPMalu3yITCs, YTOOBI HX CyMMa OblTa paBHA CITUHU-
ne:  X°F% XS®W X 1, mo mpasumam: XF€ XS5 X SFSX S9YX
XX XM X SFEX %, P& X IT@ X SFSX 9% m apxurek-
typa THMMAC R WBibupaercs ciydaiineiM o6pazom cpend R WdgrsR Wdxw
R | J8 €0OTBETCTBUM C HOPMAIIU30BAHHBIMH 3HAYEHUSAMH cTeneHsmMu X ¢,

XA XFE coorBercTBEHHO;

7) j_r_gb_ keh ghc A% /Baindunsercs Moxenuposanue paGoThl
CIIITP meromomM mysna Mo3roBoit 3amucu [183] ¢ ucronp3oBaHueM BBIOpaH-
Hoit apxutektypbl [ MMMAC; ¢ynkunonansHas ctpykrypa [MMMAC s
pemrerust CTJI3 mpencrapneHa B pasn. 4.3; npu 3tom AIIP «HaOmromaer» 3a
XOJIOM PEUICHHs CIOKHOH 3a1aun 1 pukcupyet Hanmaue V \ QI mim oTcyT-

crBue V \ Q0 mposiBIeHUs cuHepreTHdeckoro s¢ddekra, T.e. momyumna Jiu

CIIITP Gonee xauecTBEHHOE PEIICHHE IO CPABHEHHIO C PEHICHHSIMH OT/EIb-
HBIX KCIIEPTOB;

8) hij_ ~ e gb_ Z[khlexdghyg q_ ldh]h \y\H BZmoms-

€TCsI B COOTBETCTBUU C BBIpa)KeHI/IeMZ
HU0,5T7( °G  9%K°¢ &) XY G)Y, (4.19)

rae n — abcomoTHas ommbKka HedeTkoro BeiBoma, G, G GF — xe-
naemble AITP 3HaueHus cTemeHeil yBepeHHOCTH BBIOOpa apXUTeKTyp X',

X®S  X°F, 1.e. 3HAuEHHs NPU KOTOPBIX BEPOATHOCTH BHIOOPA ApXUTEKTYpPhI
BBI3BIBAOIICH CHHEpreTHIeCKHiA 3D (EKT mpu JaHHBIX YCIOBUSIX 3aJa4u ObI-
na 6wl BolliE; 3Hauenns G °, G G onpenensiores no cieayromemy
MIpaBUITy: €ciii cooTBeTcTBYomast apxurekrypa [ MMMMAC He Obuta BeIOpaHa
nns pemenns CTJI3, xenaemoe 3HaueHne G COOTBETCTBYET IOTYYEHHOMY
3Havennio X Le {" SB'S "SQW, ecmu e oHa ObUIa BRIOpaHa, HO HE
npuBena K cuHeprerudeckomy 3ddekry V€0, to G= 0, B npOTUBHOM CITy-
yae, TP MOSBJICHUU cuHepreruueckoro addekra (VIO 1), G= 1; dop-
MaJIEHO 3TO TPABHJIO 3aIUCHIBAETCS KaK:

RS RWI R J X R J

G @, RUJ RUJ O,V\Q@QW(@, RUJ BXW 0,V\Q
°, RUJ RWJ LV\Q 4, RUJ %H LVAQ
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X RII |
G @, RUJ féfd
*, RUJ RUYJ

9) h[mg_gb® kbkl_fu g_qg_Idh]h. 3aedh Reppexrupyrorcs
napameTpsl GYHKIMH IPUHAATIEKHOCTH BXOJHOH Vv M BBIXOIHBIX S ES
S I JIMHFBUCTHYECKUX MEPEMEHHBIX; NMPU OOYYEHUH HCIIONB3YETCsS METO[

T'PaJIMEHTHOTO CITyCKa C IIepeMeHHBIM K03 dunrenTom ooydenus [184]:

spuiw () sy (4.20)
wSELC

rae > L — mo6oi 13 mapameTpoB GYHKUMH NPUHAIIEKHOCTH ( Ly, Ky,
Vg Rg» Rys Ky Was Kspe Vspe Fspe Wee Kspe Wo» Ksoo

Vsq» Fsqv Wa» Ksov Wae Ksae Vspe Fspe Wee Ksgds BXOMAIIMX B
OIpeJIeIeHUs] BXOJHOM MIIM BBIXOIHBIX JIMHTBUCTHUECKUX TEpPEeMEHHBIX; W
nopsaKoBeIii HoMep pemraemort CTJI3 (utepamust 00y4eHHs CUCTEMBI HEUeT-
KOro BBIBOJIA); K — Iuar koppekuuu, 0 K 1, KW ', mia mapamerpos

SR SRQ) SR\ byskumii NpUHALIEKHOCTH BBIXOAHBIX MEPEMEHHBIX
S E S QS\FeRipaxenue (4.20) nmepenuceBaeTCs:

sou w o EpRIENT (et wetd

SRY, W (SR WVZ”S;C:H O B0 W g

S
sol W PRI Qg0 wed

Uit mapaMetpoB S [) QyHKOuIA NpHHAIIEKHOCTH BXOAHOH mepeMeHHoi V ]
BeIpakeHue (4.20) nepernuceiBaeTcs:

WX S W\

SRQU 1w (B D(t?@ W° 331 W\LDJW}J

S1[u?>§lw\/)(3QV\(N\LDJu ( SF%{ UM& SFWLDJ_.U
L w\P’Y v D, C o wXY ws)

(4.21)

(G X)
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MoCJIe MOJCTPONMKH MapaMeTpoB (PYHKIUA MPUHAIICKHOCTH BXOJHOMW JIHH-
TBUCTUYECKON MEPEeMEHHON 3Tam OOydYeHHs W padoTa CHCTEMBI HEYCTKOI'O
BBIBOJIa 3aKAHUMBAETCS.

1
Hauvano

Monyyenne
BXOAHBIX
AaHHbIX

IIpu pemenun HoBoit CTJI3 cucrema HeueTkoro
BBIBOJIA HAYMHAET PaboTy C MEPBOTO 3Tana yxke ¢ Ho-
BHIMH 3HAYEHHAMM BCeX NapameTpoB (YHKIM Hpu-
HAJUTEKHOCTH.

OnucaHHbBIH BBIIIE MHTEPIPETATOP ,'* peannsyer-
cst anroputmMoM D Q, GyHKIMU «BBIGOP APXUTEKTYPBI»

3 (puc. 4.5, anroput™ 4.2), IPEICTaBUM COJIEPKATEITHHOE
HeveTani Bbisos OITCaHUe ero OJIOKOB.
Anroputm 4.2:
1) nauauno;
Bui6op 2) momyveHHEe BXOAHBIX MAAHHBIX: (YHKIUS «BBIOOD
apxuTeKTYPE! apxutekTyps» D E, mpuHMMaeT Ha BXOZA CBEICHUS O

| pelaeMoii 3aa4e (ee pa3MEpPHOCTS);

5 3) meuerkwmii BeBOA (mpomeccel ,'VC.., , °"): 3amyc-

PeweHune

cnoxwoli sanan KaeTcsl CUCTeMa He4eTKoro BeiBojga Mawmpanu [1], pe-
[ 3yAbTaT pabOThl KOTOPOM — 3HAUYCHHWS CTEIleHed yBe-
o[ Onpensnerme peHHoCTH B BbIOOpE apxutekTypsl  HMMAC;

abconioTHo

Jncomamon 4) BBIGOp apxuTexTyphl (mpouecc ,'*): B cooTBeTCT-

KOro BbIBOAA

BHUU C NOJY4YEHHBIMU 3HAUEHUAMU CTETEHEH YBEpEHHO-
- | CTH Ha mare 3 ciay4ailHbIM 00pa3oM ¢ BepOSTHOCTSIMH
Obyuenme MIPONOPLUOHATIBHON MOTY4YEeHHBIM CTENEHSM YBEpEHHO-
cti BbIOMpaercst ofaHa u3 apxutektyp [MMMAC nmis
pemenns CTJI3;

5) pemeHue cnoxHOM 3agaun (mpouece |, '7Y): 3amaua

Pric. 45 — Bror—cxema P€Iaerca FTMMMAC ¢ ucnonb30BaHuEM apXMTEKTYPEI,
aIropuT™Ma (PYHKIIHH BI>I6paHHOI71 Ha mare 4;
«BBIOOp aPXUTEKTYPLI» ) OIpe/esicHHe a0COTIOTHON OIMMMOKA HEYETKOTO BBI-

Boga (mporecc ,'*): B 3aBucuMocTH 0T 3(HEKTUBHOCTH B3aUMOAEHCTBHS

areatoB [MMMIMAC nipu pernieHuu 3ajauu Ha mare 5 hopMupyercs: 3HaUCHUE
a0COIOTHOW OIMMOKY HEYeTKOoro BeiBoja (4.19) Ha miare 3;
7) obyuenue (mpouecc ,'”"): Ha OcHOBe 3HAUEHHUS OMIUOKH KOPPEKTHPYETCS

(4.20) ¢pyHKIMU TTPUHAUISKHOCTH HEYETKUX MEPEMEHHBIX CHCTEMBI HEedeT-
KOT'O BBIBO/IA, YTOOBI MPH MOCIIEAYIONIUX PEIISHUsIX 3aJaul BHIOpaTh apXu-
texTtypy TUMIMAC peneBaHTHYIO €€ YCIOBHSIM M IOBBICUTh KayeCTBO MpH-
HumaeMbix [ HMMAC pemennti;

8) koHer.
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OOyuyeHne HeueTKOW 0a3bl 3HAHMH B aropuTME 4.2 OCHOBAHO HA METOJIE
00paTHOro pacHpoCTpaHeHHs OUTMOKH, HacIeqys JOCTONHCTBA U HEIOCTATKH
nocienHero. K HenoctaTtkaM MOXKHO OTHECTH HU3KYIO CKOPOCTh CXOAUMOCTHU
W OTCyTCTBHE rapaHTuii cxoaumoctu [185]. Ongnako oOydeHHMe HEYeTKOU
0a3bl 3HAHWH MO3BOJISIET 32 CUET KOPPEKTHPOBKU COJEPIKAIIMXCS B HEH 3Ha-
HUI HaKaIUIMBaTh ONBIT PELIEHHS CIOXKHBIX 33a/1a4 U YUYUTHIBATH BO3MOXKHOE
M3MEHEHHE MX NMapaMeTpoB, MOJAIOIIMXCA HAa BXOJ HEYETKOM CHUCTEMBI, BO
BpemeHu. Kpome Toro, B OTIMUUE OT CUCTEMBI HEUYETKOro BbIBOJA Takaru-
Cyreno [1] npuMeHeHHE aaropuT™Ma OOPATHOTO PACIPOCTPAHEHUS ONIMOKU
JUIst 00y4eHHsI CUCTEMBI HEYeTKOro BbIBOZa MaM/JaH! He IPUBOJIUT K ITOTEpe
mpo3pavHocTH Oa3bl 3HaHM [ 182] 3a cyer TOro, 4To B KOHCEKBEHTE MpaBUIIa
MIPUCYTCTBYIOT JIMHTBHCTUYECKUE NepeMeHHble. (CTaHOBUTCA BO3MOXKHBIM
W3BJIEKATh 3HAHWS TOJTydeHHbIE O0yYEHUEM U JIETKO UX HHTEPIPETUPOBATH.

jobl_dImljiz[jbrghc bgl_ee_dlmZevghc fghlhZ]_gl¢
kiki_fu ey j_r_gby keh ghc ljZghkjhkliblg_kdhc az~Zgb

CornacHo BeipaxkerusiM (4.9) — (4.15) TuMMAC ¢ camoopranu3sanueii Ha
OCHOBE aHaJM3a LieJied areHTOB, MMHUTHUPYIOIAs B MaMATH KOMITBIOTEpa pa-
6oty CIIIIP, momxHa yIOBJIETBOPITH CICIYIOIIUM TpeOoBaHUsIM: 1) comep-
KaTh MHOKECTBO areHTOB $ * , O/IMH M3 KOTOPBIX — areHT, NPUHUMAIOLIHIi
pemenus D J.; 2) cnenuduimpoBats cpeny GyHKIHOHUpOBaHUS; 3) cozep-
KaTh AJIEMEHTHI CTPYKTYPUPOBAHUS B3aUMOACHCTBUI , 1 i, T.€. ONpenensTh
S U R iorokon B3aumopeiictBust arenroB, O D Q sBrik oOMeHa coobuie-
Husamy, R @ Wbmens npeamerHoit obmactu, U | — xinaccudukaTtop OTHOIIE-
HUHA MEX[Iy areHTamu; 4) pacronaratb HECKOJIbKUMHU apXUTEKTYpaMH, OTHO-
CAIIMMHUCS K Pa3JIMYHBIM KJlaccaM 110 CTENEHH CIUIOYEHHOCTH areHTOB:

25% ¢, 25%y, 25% e 5) UMHTHPOBATH B TAaMATH KOMIbIOTEPA 3¢-

(eKTHI caMOOpraHu3aliid Vv M caMoo0ydeHust V; 6) peaar30BBIBaTh, KPO-
Me (QYHKLHMI areHTOB 10 PELICHUIO 3aJaudl U JAPYTUX CIYXeOHBIX (YHKIMH
areHToB, (pyHKIMU «aHanu3 B3auMmozeicTBui» D [, «BbIOOp apXxuTeKTyph»

D E, u xomnextusnyto ¢ynkuuto D EQ; 7) ucnonb3oBaTh HE MeHee IBYX

MHTEJUIEKTYaIbHBIX TEXHOJOrHi; 8) 005lafaTh PEeKypCHBHOCTHIO, T.€. BO3-
MOXKHOCTBIO TIpejicTaBuTh areHta kKak [ MMMMAC mpu paccMOoTpeHnr Ha 00-
Jiee HU3KOM YpOBHE.

st ynoBnerBopeHust TpeOoBaHuid 1 — 8 B mporpaMMHON pear3aliuu
I'MMMAC c camoopranuzanueil Ha OCHOBE aHaJIM3a IieJied areHToB Npeasa-
raercs QyHKIHMOHANbHas CTpyKTypa (puc. 4.6) [6, 124 — 126], B ocHOBY KO-
TOpOM NoJokeHa yHuBepcanbHas apxurektypa ['nMMMAC u3 [186].
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AHAITUTHYCCKUI CroxacTuue- Jloruueckuii . JIunreuctuye-
. Heuertkwnii arent o
areHT CKHii areHT areHT CKHii areHT
A A A A
[ - - |- - e ndndadndandd inded e - —— -
........................................ - 0
X v v
o . ATeHT. AreHT-
HWurepdeiicHbiit _— AreHT- o
MPUHUMATOIIHIT [€===~~ > [<----> 1peoOpa3o- [« MpeAMETHOI
areHT HOCPEIHUK
peleHus BaTelb obnacti
)
1
]
Feee === I L
IMonb30BaTens
Y Y Y
AreHT noucka AreHT noucka AreHT noucka AreHT noucka
pemenus 1 pemeHus 2 pemenus 3 pemenus 4
) ) ) ) :
Tloacucrema perieHus 3a1adl

Ob6osnavenus:
——> - B3aMMOOTHOIICHHS areHTOB: 3aMPOChl HHPOPMAIUH, Tepesada Pe3yIbTaToB UX PELICHU,

---- > - B3AUMOOTHOILICHHS areHTOB: 3alPOChI TIOMOIIY B PELICHUH TOA3a1a4,

--------- > - B3aUMOJEHCTBHE (IIOJTydYeHNE CBEICHUIT H3 MOJIENH, OOHOBJICHHE MOJICIIH) areHTOB
€ MOJICJIBIO TIPEJIMETHON 061acTH
Puc. 4.6 — OyHKIMOHATBHAS CTPYKTYpPa IPOrpaMMHOTO MPOIYKTa
«Tpancnoprasiii Mapupytuzatop TPAHCMAP» Bepeus 1.1, peanusyromero 'uMMAC
€ caMOOpraHu3aluell Ha OCHOBE aHalM3a Leselt arentos At pemenus CTJI3

Paccmotpum monmpo6uee snementel [MMMAC Ha puc. 4.6, U mMOKaxeM,
YTO OHA Y/IOBJIETBOPSIET YKAa3aHHBIM TPEOOBaHHSM.

CTpyKTypa COIEp>XHT MHOXECTBO B3aWMOJACHCTBYIOIIMX areHTOB, IPH-
4yeM oauH n3 HUX — AIIP, aToT areHT, Kpome Npoyero, peasnsyer QyHKIUN
«aHanu3 B3aumonectsui» D F, u «BbiOop apxurexkryps» D E, uro moka-

3aHO MPHU PACCMOTPEHUH €ro apXUTEeKTypsl Ha puc. 4.3. Kpome nero B ['ull-
MAC nns pemerus CTJI3 mpuCyTCTBYIOT IIECTh areHTOB HMHTEIUIEKTYyallb-
HBIX TEXHOJOTMM, NMOMOTAaoIIMX areHTaM IOUCKA PEIEHHs] OLEHWUTh Map-
HIpYT: AaHAJUTUYECKUH, CTOXACTUYECKUM, JOrMYeCKUi, HeUEeTKUM, JTUHIBUC-
TUYECKUH M areHT-npeoOpas3oBarenb. [lepBbie MATh areHTOB IO YUCITy KIiac-
COB TIEPEMEHHBIX, pUCYTCTBYIOIMX B Mozenu CTJI3, peammsyror GpyHKIMH
00paboTKM COOTBETCTBYIOMIMX THUMOB nepeMeHHbIXx B M®IIC, mectoii, npu
HEOOXOANMOCTH, BBINOJHSAET IIPeoOpa3oBaHMWE THIIOB IEPEMEHHBIX IS
obecrieueHns COBMECTHOW PadOTHI BCEX areHTOB MHTEIUIEKTYaJIbHBIX TEXHO-
JIOTHH.

B npennaraemoil (yHKIMOHANBHOH CTPYKTYpE HCHONB3YIOTCS YETHIpEe
arcHTa MOWCKa pelreHus (0 YUCITy KpuTepueB olieHkH Mapmpyra B CTJI3),
BBINOJHSAIOMINE BBIPaOOTKY M BbIOOp pemennii CTJI3 mo xputepusm onTu-
MasnbHOCTH. KpuTepuu onpenensatorcs Ieiblo areHTa, KoTopasi, B CBOIO Ooue-
penb, yCTaHABIMBAETCA areHTOM, MPUHUMAIOLIUM PELICHUs, B 3aBUCUMOCTH
OT BeIOpaHHOW UM apxutekTypbl. Kpome Toro, B TMMMIMAC ectb nntepdeiic-
HBIA areHT, B3aMMOJEHCTBYIOIIUI C MOJb30BATENEM, M areHT-NOCPEAHHUK,
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JTOOABJISTFOIIMMA, YIAJISIONIMN WA 3aMEHSIONUA areHTOB WHTEIUICKTYaTbHBIX
TexHosoruil. [lpy HanMMYuM areHta, KOTOPHIA MOXKET JIy4llle BBIOIHUTH T€
ke 3ajaun. Kpome Toro, mpu HEBO3MOXKHOCTH HCIOJB30BAaHUS OJHOTIO U3
areHTOB HMHTEJUIEKTYaJbHBIX TEXHOJOIMM areHT MOWCKa peIIeHUs MOXET
BOCIIOJNIB30BaThCs MOMOILBIO APYTOro, Haiif ero 4epe3 areHTa-mocpegHuKa.
Takxum 06paszom, Bo Bpems pabotsl [ HMMAC B3auMOIEHCTBHS MEXTY arcH-

TaMH BO3HUKAIOT U Pa3pylIalOTC.

[l areHTOB pazpaboraHbl apxUTEKTYpHI (puc. 4.7 —4.11), a ux pyHKIMN

nausl B Ta0II. 4.1.

I HHTepdefiCHEIN areHT |
I TloachcTeMa | CooGmenHe Arenr
| BBOTIA/ |
| BRBOTA \ Hureprpera- TlopcrcTema | Mapmpy- /
TOP MOJENH TIOJTy YeHHs N
I € IMETHOH riepesiasH 1 TsaTop
Tpe /i e cooBueHuH
I 0GIacTH COOBIeHHHA |
Baza maHHbIX
| O0BEKTOB, | CoolmeHre Arent
MOJIeTHpye-
I merx B CTJI3 |
Puc. 4.7 — Apxutexrypa HHTep(EHCHOro arenTa
- - -, T = — — — — — —
I_ ATCHT, NPHHHMAIOIHH PEIIeHHs |
ATrOpHTM HHTepnpera- TloncHcTeMa | CooGuieHHe Arent
| TINaHHPOBAHHS TOp MOJIENH ronyers/ |,
I B3aHMOJICHCTB Ui NpENMETHOH mepenauH T M
ArCHTOB 06macTH cooBmeHHH | 1:]5::‘13'
I 1 I cooBIeHHH
| | CoobueHre AreHT
Anannz BriGop HeueTkas |
| B3aHMOICHCTB HI APXHTEKTYPBI Gaza
I AreHTOR TuHMAC 3HAHHH |
= — /1
Puc. 4.8 — Apxutexrypa arenra, IpuHUMAIONIETO PeIICHUs
r ATEHT IOHCKA PEIICHHS | Arent
| HHrepnpera- TlopcucTeMa | Mapmpy- /
| | Anropurm TOp MOZIENH nomysenns/ |_y T:fmzy
pemeHus IPEAMETHOH nepeniain ' P
| . cooBurenHit
067aCTH coobmennuit |
|______________] Coobmenne Arent

Puc. 4.9 — ApxutexTypa areHra roucka pereHus
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. ATEHT-IOCPENHUK

M arenta

Monens CoobmeHte Arent

BosmoxHocTH | * TlockcTema
vy - TToxcucTema

YTIpaBiIeHHs  [—p
6azoii JaHHbIX

Mapupy-
TH3ATOP
cooBIIeH I

[
I
|
I
monyuerns | |
Tiepertau |
I
|
I
|

cO0BIIeHHE

Ba3a gaHHbIX
AreHTOB HHTEI-
TIEKTYallbHBIX
TEXHOJIOTHH

Coobenre AreHT

i

Puc. 4.10 — ApxurekTypa areHra-nocpeH1Ka

I ATeHT HHTEILIEKTY ABHOH TEXHONOTHH I CoolueHHe

ANropH™MBI Hureprpera- TToxcHeTeMa
HHTeLIeK- TOP MOJIEIH oy ueHHs/
TyambHOH NpeAMETHOH nepenayd

TEeXHONOTHA 06IaCTH OO0 eHHE

Mapupy-
TH3aTOp
co0BImeHHH

it

CooBuieHue AreHT

Puc. 4.11 — ApxuTekTypa areHta UHTEJUIEKTYallbHOH TEXHOJIOTUH

B T'mMMAC BXOAAT 11€CTh ar€HTOB UHTEIJIEKTYaJbHBIX TEXHOJIOTHM, ue-
THIPE areHTa IIOMCKa PEIIeHHUs, areHT-NOCPEIHNUK, MHTep(EHCHBIN areHT u
areHT, IPUHUMAIOUINH peleHus, T.e. GyHKIHOoHaNbHast cTpykTypa [MMMMAC
YIOBJIETBOpsET TepBoMy TpeboBanuio k [MMMMAC ¢ camoopraHu3anuei u3
TIepeyrCICHHBIX B HavYaje pasjena.

Buemnss cpena I1IT TPAHCMAP — nonb3oBatens, ¢ KOTOPBIM B3aUMO-
nericTByer uHTepdeiicHbli arent (puc. 4.7). Takum obpazom, [MMIMAC Ha-
XOZIUTCSL B HEKOTOPOH Cpejie ¥ B3aUMOJIEHCTBYET C HEil, T.€. YIOBJIETBOPSET
BTOpoMy TpeboBanuto kK [MMMMAC ¢ camoopranu3anueii.

CornacHo Tperbemy TpeboBanuto k [MMMAC ¢ camoopranu3anueil Ha
OCHOBE aHajM3a LeJied areHTOB, CHUCTEMa JIOJDKHA COAEPXKaTh 3JIEMEHTHI
CTPYKTYpHUpOBaHUS B3auMojeiicTBuii , 1 7, T.e. onpenensats S U-Ropbrokon
B3aMMOJICHCTBUSI areHTOB (ONpeeNseTcs] aTOPUTMOM TUIAHUPOBAHUS B3au-
MoneiictBus areHToB AIIP, Ha puc. 4.8), O D-€xdpik oOMeHa COOOICHUAMU
(peanu3yercst TMOACHCTEMON IONy4YEHUs/TIEpEadd COOOIIEHUH KaXJ0ro
areHra Ha puc. 4.7 — 4.11), R @Q-Wozaens npeamerHoii o6nactu (puc. 4.6),

U | — xiaccu¢pukaTop OTHOIIEHUIH MEXIy areHTaMu (peanusyercs OJI0KOM
«aHanmu3 B3auMoeiicteus arentoB» AIIP, Ha puc. 4.8).

Mopnens npeamerHoii obnactn R @ YémaHTHYECKast ceTh — OCHOBA B3au-
MOCBSI3M arcHTOB Ha KoHImentyaimsHoH Mozxenu CTJI3 [128], orobpaxaer
otHoweHus: Mexay nonstussmu CTJI3 (pazn. 4.4) u ycraHaBIMBaeT MOPSIIOK
BBIYHMCIIEHHS] KPUTEPHEB OLIEHKH MaplipyTa.
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Ta6muma 4.1 — @yukiuu arentos 1111 «Tpancnoprasii Mmapmpytuzatop TPAHCMAPy

Brok AreHr DyHKIHS
IToxcucrema nomy- .
B3aumoieiicTBre areHTa ¢ IpyruMy areHTaMu, 3aruch
YeHust/nepeaadn Bce arenTsl .
. COOOIICHHUIT HA TOHSTHOM JIPYT'UM arcHTaM si3bIKe
COO00IIeHHUT
Hnrepnperarop .
HpeIMeTHO Bce, kpoMme areH- |IHTepHpeTHpyeT CMBICI COOOIICHHI Ha MOJISIH Mpe/i-
po Snactn Ta-MOCPeIHUKa |METHOH obsacTi. OTCYTCTBYET y areHTa-MoCpeJHUKA

IToncucrema BBO-
J1a/BBIBOJIA

Wnrepdeiicubrii
areHT

B3aumoneiictByer ¢ moJb30BaTeNieM, 3arpaniuBaeT
BXOJHBIC JIaHHBIC, COOOIACT pe3yibTaT, obecneynBa-
€T BO3MOXHOCTh PEIAKTUPOBAHNS 0a3bl JAHHBIX

basa naHHbIX 00B-
€KTOB, MOJICIIUpYE-
mbix B CTJI3

Wnrepdeiicuprii
areHT

XpaHHUT 3Ha4YECHHS MApaMeTPOB OOBEKTOB (COTPYIHU-
KU, KIIHEHTBI, TOBAPbl, TPAHCIIOPTHBIE CPECTBA U T.IL.),
OIpeJIeNseT YCIOBUS pelIaeMol 3a1auu

AJITOpUTM IJIaHH-
pOBaHMsI B3aUMO-
JIefiCTBUI areHTOB

AreHT, npuHU-
MAIOIMH peleHns

Omnpezensier NPOTOKOJ B3auMojeiicTBus areHros. HMc-
MONb3yeT METOJ IryJsia Mo3roBoi 3anucu B CIIIIP [183]
U arperupyer pelleHus areHTOB IIOMCKa PEIIEHUs

AHanu3 B3auMoJIeii-
CTBUU areHToB

AreHT, npuHU-
MAIOIMH peleHns

Wnentndukanus tekymei apxutekrypsl [ uMMAC 1o
COTJIACOBAHHOCTH I1eJIel areHToB U aaroputmy 4.1

BrI0Op apXuTeKTY-
pst THMMAC

AreHT, npuHU-
MAIOIMH peleHns

Wmutupyer paboty JIIIP mo BEIGOpY cHTyamuu Koii-
JIEKTUBHOTO pelieHust cinoxHoi 3amaun B CIIIIP u
camooOyuenue JIIIP no anropurmy 4.2 1 Ha MozeNy U3
pasn. 4.2. UcnonmpdyeT HedeTKylo 0a3y 3HaHMI IO
BEIOOpPY apxuTekTypsl [THMMAC

Heuerkast 6a3a
3HAHUI

AreHT, puHU-
MAIOIMH peleHns

OmnuceiBaeT npasmia Beidbopa apxutekrypsl [HMMAC
B 3aBHCHMOCTH OT IapaMeTpoB 3anauu. JINHrBUCTHYE-
CKHE TepeMeHHbIe MaHbl B pasa. 4.2. IlpaBuna cdop-
MYJIUPOBaHbI B pa3al. 4.4

Anroputm
pelieHus

ATeHT Toncka
peueHus

B 3aBucuMOCTH OT YCIIOBMH 3aaud HUCIOJIB3YHOTCS
pa3Hble aIrOpPUTMbl TOUCKA PELIEHHs; B YCIOBHSIX
CTJI3 ucnons3yercst anropuT™ KOJOHHH MypaBbeB [6]
C KPUTEPHUEM B BUJIE 3HAUCHUS HEUETKOMH 1le/u areHra,
npunumarontero pemenus. Tak kak CTJI3 umeer
cioxHOCTh MojenupoBanuss 1 (5,7) [6] u peumTs ee

OJHUM METOJIOM KOJIOHHH MYPaBbEB HEBO3MOXKHO,
ITOPUTM TEHepHpyeT W BHIOMpaeT MapmpyThl. [l
OLIEHKM Ka4yecTBa MapIIpyTa areHT IOUCKA pPELIeHUs
3alpalIiBaeT areHTOB HHTEJUIEKTYaJIbHBIX TEXHOJIOTUH

IToncucrema ympas-
neHust 6a3oi j1aH-
HBIX

AreHT-
TTOCPETHUK

B3aumoseiictByer ¢ 06a30i JaHHBIX (CIHHCKOM) arcH-
TOB, XpaHSLICHCS y areHTa MOCPeIHHKa, T00aBISET,
YJQJISIeT M MILET 3aUCh 00 areHTax

ba3a maHHBIX areH-
TOB MHTEIUICKTY-
aJIBHBIX TEXHOJIOTHit

AreHT-
TTOCPETHUK

XpaHHUT B BHJE 3amiceil HHPOPMALUIO O 3aPErHCTPU-
POBABILIMXCS Y areHTAa-NMOCPEHNKA areHTax U UX BO3-
MOXKHOCTSX

AJ'IFOpI/ITMLI HUHTEII-
HeKTyaHLHOﬁ TEX-
HOJIOTHHA

ATeHT UHTEIUICK-
TyaJbHOU TEXHO-
JIOTHH

VMuTHpYET pacCyXKICHUsl 3KCIepTa IO alrOpUTMy
MO®IIC [6]: anrebparueckue ypaBHEHUs, MeToa MOH-
Te-Kapio; npomyKuuMoHHAs O3KCIEpTHAs CUCTEMa C
PaCCyKACHHUSAMH B TIPSIMOM HAaIpaBICHUH;, AICOPHTM
HEYEeTKOro BbIBOAa Mampanu. Pemaer mnopaszangayw,
nepeaBaeMble areHTaMH MOMCKa PEIICHUs U IPYTrHMHU
areHTaMM MHTEIUICKTyaJIbHBIX TEXHOJIOTHIT
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I'paduueckoe npencraBieHue Monenu npeaMerHoi oomactn R (@ \Bhine
CEeMaHTHYECKON CEeTH pa3/esIeHO Ha JIBE YacTH: MOJENb B LiesoM (puc. 4.12) n
Ooree eTanpHOE paccMoTpeHue pecypea «rpancnopt» CTJI3 (puc. 4.13).
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Puc. 4.12 — CemaHTHYECKas CETh MOJICIIN MPEAMETHON 001acTH
IIT «Tpancnopraslii Mapmpytuzatop TPAHCMAP)

Takum 00pa3oM, B TPENIOKCHHOW (QYHKIMOHAIBHOW CTPYKType
I'MUMAC ompeneneHsl Bce AJIEMEHTHl CTPYKTYPUPOBAHUS B3aUMOJEHCTBUM
, 17, T.e. OHA YIOBIIETBOPSIET TPEThEMY TPEOOBAHHIO U3 IIEPEUHCIICHHBIX B
HavaJe pa3zena.
Kak 0b110 ckazaHoO BbIIIIE, 1I€JIh areHTa IOMCKa PELIeHUs He OIpezesieHa
n ycranasiuBaercsi AIIP. Takum o6pa3om, B 3aBUCHMOCTH OT COOTHOILIEHUS
Leneil 4eTelpex areHToB Noucka pemieHus apxurektypa I'mMMAC moxer
OTHOCUTBCSI K OJJHOMY M3 TPeX KJIacCOB IO CTENEHH CIUIOUEHHOCTH areHTOB:

25% ., 257%,, 25%g, Orciona QyHKUMOHATBHAS CTPYKTYpa Ha

puc. 4.6 cootBercTByeT YeTBepTOoMy TpeboBanuo k [MMMAC ¢ camoopra-
HU3alMeld Ha OCHOBE aHAJIN3a LIEIe.
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Kax nokasano B pasn. 4.1, camoopranmzauus v B T'uMMIMAC — nporecc
n3MmeHeHus: apxutektypsl [MMMMAC arentoMm, umutupyromum JIIIP u Bxo-
JIIUM B €€ COCTaB, HA OCHOBE aHAJIM3a B3aMMOJCHCTBUS JPYIHX arcHTOB C
LIENIBIO MOBBIIIEHUS KadecTBa npuHUMaeMblx TUMIMAC pemenuii. Ilponecc
CaMOOpTaHU3alMH pean3yeTcsl GYHKIMIMHU «aHaJIN3 B3aUMOJICHCTBHI areH-
ToB» D F, u «BbIOOp apxurektyps» D FE, a addexr camooOyuenus V

JIITP — B cooTBeTcTBHU C adroputMoM 4.2 GyHKIMEH «BBIOOp apXHTEKTY-
pE» ATIP, KakK HaKOIUJIEHUE onbITa o YOPABJIEHUIO
TiMMAC. Takum o0pa3zom, TpemaaokeHHas (QYHKIIMOHAJIBHAS CTPYKTypa
COOTBeTCTBYeT TTOMYy TpeboBanuio k [MMMAC ¢ camoopranusanueii Ha
OCHOBE aHaJIM3a LeNIeil areHToB.

Kak 6bu10 ckazano Bwimie, AIIP peanusyer QyHKIMHM «aHaJIN3 B3aHMMO-
neictuit» D F, u «Bei6op apxutexryps» D E,. Komnexrusnas ¢yHkuus

D E. — B3aumoneiictsue arenToB [ulIMAC B COOTBETCTBUU C IIPOTOKOJIOM

B3aUMOJICICTBHUS, 3aJJaBAEMbIM aJITOPUTMOM IIIAHUPOBAHUS B3aUMOJI€HCTBUI
areHToB. TakuMm 00Opa3zoM, NpemiokeHHas (YHKIMOHAIIBHAS CTPYKTypa CO-
orBercTByeT mecroMy tpeboBaHuio k [MMMMAC c camoopranuzanmeil Ha
OCHOBE aHaJIM3a LeNIeil areHTOoB.

Ha puc. 4.1 Buano, uro dynkumonansHas crpykrypa [mMMMMAC conep-
XKHUT TISITh areHTOB HHTEJUIEKTYaJbHBIX TEXHOJOTHH, T.C. YIOBJIETBOPSET
cebMOMY TPEOOBAHMIO U3 TIEPEUMCIICHHBIX B HavYajle pasJiena.

Cornacto puc. 4.6 yakunonansHas crpykrypa [uMMIMAC He Haknaabl-
BaeT OrPaHUYECHUN Ha apXUTEKTypy areHToB. B ciaydyae ¢ THMMMAC nns pe-
menus CTJI3 atoro He moTpedoBaniock. Kpome toro, cama F'uMMMAC moxer
ObITh areHTOM Oonee obmielt 'uMMMAC, B3auMOAEHCTBYIOIIEH C MOCIETHEN
yepe3 uHTepdeiicHoro arenra. Takum oOpa3om, coOJ0AaeTCsl IPUHIUIT pe-
KYPCHBHOCTH, U (DYHKIMOHAJIbHASI CTPYKTYpa COOTBETCTBYET BOCBMOMY Tpe-
6oBanuto kK [MMMAC 13 nepednciaeHHbIX B HaYaje pasjena.

[TpoBeneHHbIHA BBIIIE aHATN3 NMPEATOKEHHOH (QYHKIIMOHAIBHON CTPYKTY-
pot IIIT «Tpancnoptaeni Mapmpyrusarop TPAHCMAP» u apxurektyp ero
areHToB I0Ka3all, YTO JAHHOE MPOTPaMMHOE CPEJCTBO COOTBETCTBYET MOJE-
mu ['uMMAC ¢ camoopraHu3aiueil Ha OCHOBE aHalIn3a Iieyeli areHTos (4.9)
— (4.15). Ero nporpaMMHast peaju3aiyis BBIIOIHAMA C UCIOIB30BaHNUEM JIIO-
60ro COBPEMEHHOTO SI3bIKa O00BEKTHO-OPHEHTHPOBAHHOTO HPOrpaMMHUpPOBa-
HUS, OJJHAKO B HACTOSILEE BpeMs CYLIECTBYIOT U CHELMAaJbHBIE CPENCTBA
pa3paborku MAC. B pe3ynbrare aHanmm3a ux xapakrepuctuk [127, 170] mis
nporpammuoii peanuzarmu [1IT TPAHCMAP Bri6pana cpena JADE.

Pazpaborannsiii I1I1 «Tpancnoprrerii mapmpyrusarop TPAHCMAP»
COCTOMT U3 57 MopyneH, pa30UTHIX Ha TPH MaKeTa: «agents» — AEBSTh MOIY-
nelt, onuceiBaronux areHToB [ MMMAC; «interface» — msate Moayned moib-
30BaTeNLCKOT0 MHTepdetlica; «ontology» — 43 MOyIs, ONMKUCHIBAIONINX KOH-
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nenryansHyto Momens CTJI3. OOmmii 00beM HCXOJHOrO KoJa TMPEBBICHIT
JIEBSTh THICSY CTPOK. B Tadi. 4.2 npeacrariena MoayiasHas crpykrypa I1I1.

Tabmmuma 4.2 — Monynsnas crpykrypa IIII TPAHCMAP

ITaker Monymm DyHKIMH
Int_agent.java, Planning_agent.java, Task solving agent.java, ®
. . : . . VHKITHH
Agents An_agentjava, St_agent.java, Lo agent.java, Li_agent.java, ALCHTOB
Fu_agent.java, Tran_agent.java
Inter ITons30Ba-
faje Model.java, Settings.java, About.java, Dirs.java, Progress.java TEJILCKUI
uHTepgernc
Szk ontology.java, Architecture java, Cargo.java, Client.java, Driver. java,
Error.java, Good.java, Loader java, Order.java, Road.java, Route.java,
TS.java, Trip.java, Vehicle.java, Deterministic_variable.java,
Findcargo_depth.java, Findcargo dimensions.java, Find-
e . . . . . CemaHTH-
cargo_fragility.java, Findcargo height.java, Findcargo stor temp.java,
; L . AR . - . JyecKas ceTh
Findcargo weight.java, Findcargo width.java, Findroute.java, Fin-
Ontol- . ; . . LY . MOJETH
o droute cost.java, Findroute delay.java, Findroute duration.java, Fin- -
gy droute reliability. java, Findtrip_cost.java, Findtrip_duration.java, p;’ﬁ
Findts cargo cost.java, Findts cargo damage.java, oBmacTH

Findts cargo_structure.java, Findts id.java, Findts km_cost.java,
Findts max_speed.java, Findts time cost.java, Findts work quality.java,
Fuzzy linguistic_variable.java, Linguistic_variable.java, Logical
variable java, Probabilistic variable.java, Send task.java, Set goal.java

J_ameviXlabkebl_evwuddi_jbf_gilj_r_gbx
keh gHgZgkihjlgghh]bklbg_kdhc az~Zgb k bkihevah\Zg
]b[jbrchbgl_ee_dImZewpgtha] fglghc kbkl_fu

B kauectBe TectoBoii 3amauun ans tectupoBanus [ uMMAC ¢ camoopra-
HU3aIMeld Ha OCHOBE aHanm3a Iened areHToB Obuta BeIOpana CTJI3 (pwuc.
4.12, 4.13). Ycnosus CTJI3 mis MOTUCTUUECKOH OpraHW3alMH, JOCTaBIISIO-
el rpy3sl CBOMM KJIIMEHTaM, MMEIOIel HECKOJIbKO €IMHHUI TPAHCIIOPTHBIX
CpPE/ICTB, MOXKHO C(hOpMYITHpOBATh CIENYIONMM 00pa3oM: TpeOyercst HalTh
COBOKYIHOCTh MapIUIpyTOB JIOCTaBKH (IO OAHOMY MapuIpyTy JJIsl KaXI0ro
TPAHCIIOPTHOTO CPEJCTBA), OXBATHIBAIOIIYI0 BCEX KIHEHTOB, 3aKa3aBIINX
JIOCTaBKY, C YUETOM YCJIOBHH MEPEBO3KHU UISl OTACIBHBIX BUJIOB IPY30B, Ka-
YECTBa U 3arpy’KEHHOCTH JIOPOT, BPEMEHHBIX MHTEPBAJIOB JOCTaBKH, OINpee-
JICHHBIX KJIMEHTaMH, a TAaK)Ke HOPM TPYJOBOT'O 3aKOHO/ATEIhCTBA B OTHOIIIE-
HUM niepcoHana. COBOKYIMHOCTh HAWJEHHBIX MapIIPYTOB JIOJDKHA OBITH OI-
TUMAaJILHOW TI0 YETHIPEM KPUTEPHUSIM: CTOUMOCTH (Mmin), UIMTENFHOCTH (Min),
Ha/IS)KHOCTU (IMax) M BEPOSTHOCTH oro3naHus (min). CTOMMOCTb — 3aTpaThl
Ha ['CM, 3atpaTbl, CBSI3aHHBIE C TIOBPEKIACHUEM I MTOTEPEll rpy3a, a Takke
3apmiara rnepcoHaia. JIIMTeNbHOCT, — 00mmas Ajsi BCEX TPAaHCIIOPTHBIX
CpEJ/ICTB pa3HHIa MEX/ly BpeMEeHEM NPHOBITHS B KOHEUHBIH TYHKT MapHipyTa
W BPEMEHEM OTIpaBJICHUS! W3 HAa4aJbHOI'O MyHKTa. HaxexxHocTh Mapuipyra
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OLICHUBAETCAd MAaTEeMaTUYECKUM OXXUAAHUEM YBEIUYEHUS €ro CTOMMOCTH,
MOATOMY U1l MAKCUMH3ALNH HAJIeKHOCTH TpeOyeTcsl ero MUHUMHU3UPOBATh.
BeposTHOCTB 01034aHUS — BEPOSITHOCTh TOTO, YTO IIPH MCIIOIB30BaHUU JIaH-
HOT'O MapuIpyra Ipy3 He OyIeT oCTaBlIeH BOBPEMsI XOTsI Obl OIHOMY KIINEH-
Ty BCIIEICTBHE KaKHX-THOO CIy4allHBIX COOBITHH, HAIpHUMep, 3alepKKH To-
IPY3KH/pa3Trpy3KH, OTKIOHEHHS OT CPEIHEro BPEMEHHM Npoe3Ja OT OIHOro
KJIMeHTa K apyromy u T.1. Vicxoausie nanasie CTJI3: 1) 3anmpockl KiIMeHTOB
Ha JOCTaBKY I'PY30B C YKa3aHUEM HAaUMEHOBAHUs, KOJIMYECTBA TOBapa U Bpe-
MEHHOT'O MHTEpBaJIa €ro IOCTaBKH; 2) CBEJCHHS O IOpOorax K KJIueHTaM (Ipo-
TSHDKEHHOCTB, 3arpy’KEHHOCTb, KadeCTBO); 3) IACIOPTHHIE NaHHBIE TPaHC-
nopTHEIX cpenct (pacxox I'CM, rpy30moqpeMHOCTh | T.11.); 4) CBEIEHUS O
rpadukax pabOThl M pa3Mepe 3apabOTHOM IUIATHl MepcoHaia (BOAWTENEH U
TPY34YHKOB); 5) nHpopManus o MepeBo3MMOM rpy3e (Bec, radapuThl, XpyI-
KOCTb U T.IL).

Ienu sxcriepUMEHTOB:
1) mpoeputh B nabopatopuu padorocrnocoonocts 111 TPAHCMAP, ore-
HUTh TEXHUKO-3KCIUTyaTallMOHHBIE IOKAa3aTed aBTOMATH3HMPOBAHHOIO pe-
menns CTJII3;
2) cpaBuuth KadectBo pemeHnid CTJI3, nmpemmaraembix 9BM, ¢ pesynbra-
TaMU 3KCNEPTOB, IPUHUMAIOIINX PELIEHUS Ha IPAKTUKE;
3) uccrnenoBaTh Ha KOMIBIOTEpHOH Moxenu curyauuu pemenus CTJI3 u
YCTAHOBHUTH YCJIOBHSI BO3HHMKHOBEHHUSI CHHeprermdeckoro sddekra, xorma
o01ee KOJJIEKTUBHOE pPEIICHHE OKa3bIBAETCSI KAYECTBEHHO JIyYIe YacTHBIX
pelIeHn IKCIEePTOB;
4) 1o pe3yabTaTaM KOMITBIOTEPHOT'O MOJIEIUPOBAHUS KOJUIEKTUBHBIX pellie-
HUM W3BJI€Yb 3HAHUA AJIS MOATOTOBKU M COBEPILEHCTBOBAHUS JEATENBHOCTH
JITTP B CIIIIP Ha TpaHcmopTe;
5) paccuMTaTh OIIEHKH SKOHOMHYECKUX IOKa3aTeseil aBTOMaTH3UPOBAHHOT O
pelIeHnst CIOKHBIX 3aaa4 ¢ ucnoiaszoBanueM 111 TPAHCMAP B ycnoBusix
OMBITHOM U MPOMBIIITIEHHON SKCIUTyaTaluu.

3ajauy SKCHEPUMEHTOB: OLIEHKAa TEXHUKO-3KCILTyaTallMOHHBIX MOKa3aTte-
neit IIIT TPAHCMAP npu pemenun CTJI3: 3annMaemast naMaTh, BpeMs pe-
IIEHUs 3a7a4y, BpeMsl MOJrOTOBKHM MCXOJHBIX NaHHBIX; OLIEHKA JKCIepTaMu
TPaHCHIOPTHO-JIOTUCTUUECKOT0 MpeAnpusTus BelgaBaembix III1 mapiipyTos;
CpaBHEHHE BEPOATHOCTH BO3HUKHOBEHHWS CHUHeprernieckoro sdgexra B
T'MMMAC Tpex pa3muuHbIX apxuTekTyp s pasauunbeix CTJI3; cpaBHeHue
KauecTBa MapLIpyToB, noay4yaeMbix pasnuuabiMu [ MMMMAC, u u3Bneuenue ¢
TIOMOIIIBI0 KOMIIBIOTEpHOTr0o MozenupoBanust 3HaHuid JI[IP 06 opranuzanmun
B3aumozeiicteus B CIIIIP; pacuer u3MeHeHus: SKOHOMUYECKUX MOKa3aTenen
B pesynbrate ucnonb3oBanus [1IT TPAHCMAP na npaktuke.

JI71s1 BEIUMCIIUTENBHBIX 3KCIEpUMEHTOB Mo Tectuposanuto I1IT TPAHC-
MAP Owutu B3sTHI Ts1TH CTJI3 ¢ 10, 15, 20, 25, 30 xIreHTaMHu, 4TO COTIacy-
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ercst ¢ npaktukoi pemennst CTJI3, xorga YMcIo KIMEHTOB OOBIYHO JIEXKHT B
untepBaie [5, 30]. IlonHOCThIO OMMCATh 3TH 3aJja4U HE NPEACTABIIETCS BO3-
MOXHBIM M3-32 OrpaHUYEHHOr0 oO0beMa KHUTH. [103TOMY npuBeneM TOIBKO
KOJIMYECTBEHHBIE MapaMeTphl: YHCIIO KIHMEHTOB, OPOT, BOJWUTENEH, Ipy3dH-
KOB, TPAHCIIOPTHBIX cpencTB (Tabi. 4.3). 3HaYeHUsI CBOMCTB PECYPCOB «KIIH-
€HT», «I0pOora», «BOAUTEIbY, KIPY3UHK», «TOBAP» M «TPAHCIOPTHOE CPEICT-
BO» 33JIaBAJIICh CIIy4aiiHbIM 00pa3oM.

Tabmmma 4.3 — KonmuecTBeHHbIe mapaMeTpsl TecTipyembix CTJI3

3anaua | KommuectBo | KommuectBo | KommyectBo | KosmmdectBo Komuaectro
KJINEHTOB Jiopor BOJUTENCH Ipy3YMKOB | TPaHCHOPTHBIX CPEJICTB
CTJI3 10 10 75 3 3 3
CTJ3 15 15 240 5 5 5
CTJI3 20 20 420 5 5 5
CTJI3 25 25 650 9 9 9
CTJI3 30 30 377 6 6 6

B skcnepumentax ucnonszyerca I[III TPAHCMAP ¢ tpemst apxurekry-
pamu TuMIMAC nna pemenus CTJI3, oTHocsmuecs K pa3au4yHbIM KilaccaM
[0 CTENEHHM B3aMMOJIEHCTBUS areHTOB. APXUTEKTYpbl pa3IHUarOTCs TONBKO
LEJIIMU areHTOB MOUCKAa pelleHHsd. B apXuTekTrype ¢ COTpyIHHYAIOIIUMU
areitaMu R UY 25, Bce areHThl NOHMCKA pELIEHHA HIIYT MaplIpyT-

pELIEHUE, ONTHMAJIbHBIA II0 BCEM YETHIPEM KPUTEPHUAM: CTOMMOCTb, JUIH-
TENBHOCTH, HAJIE)KHOCTh U BEPOSATHOCTh ONO3JaHMs. B apxurekrype ¢ Hel-
TpasbHbIMK areHTaMn R Y d 2 5 kaxplii U3 areHTOB MOMCKa PEIIeHHs

IBITAETCA HAWTH PEIIEHUE ONTHMAJIbHOE TOJBKO IO OJHOMY M3 KPUTEPHUEB,
He oOpalas BHUMaHHS Ha U3MEHEHHe JPYTHX. B apXuTekType ¢ KOHKypH-
pyromumu aredtaMd R U ¢ 25.% nenu areHToB MoKMCKa PelIeHHs] KOH-

(IIMKTYIOT: KaXXIbIi M3 ar€HTOB HIIET pelIeHUe, ONTHMAIIFHOE M0 OJJHOMY H3
KpUTEpUEB, YXYALIasl IPU 3TOM KauyeCTBO MaplIpyTa IO APYTHM KPUTEPUSIM.
Hens AITIP Bo Bcex Tpex apXUTEKTypaxX, — MHUHUMHU3HPOBATh CTOMMOCTD,
JUIMTENIBHOCTD, HAaJIe)KHOCTh MapIIpyTa U BEPOSTHOCTh omo3aaHus. Ocranib-
HBIE areHTHI: HHTEeP(EHCHBIN, MIAHUPYIOMINH, aHATUTUIECKUH, CTOXacTHYe-
CKUM, JTOTMYECKUI, HEUETKUH, IMHIBUCTUUYECKHUM, ar€HT-MIOCPEIHUK U areHT-
npeoOpa3oBaTenb — HE UMEIOT IeJIed OTHOCUTENBHO 00BEKTa yIpaBiIeHHUs, a
JIOJDKHBI o0ecrieunBaTh paboTy areHToB roucka pemenus U AITP. Xapaxre-
puctuku paccMoTpeHHbIX apxutektyp [ uMMAC cBeieHsl B Ta0:1. 4.4.
Hcnonp3oBaHue 3TUX apXUTEKTYp MO3BOJSET MCCIEN0BATH 3aBUCHUMOCTh
BEPOSTHOCTH BO3HUKHOBEHHUSI CHHEPreTHdeckoro 3¢p¢eKra Npu penieHuH
CJIOXKHBIX 3a1a4 oT thna apxutektypsl [ MMIMAC. Kpome Toro, yTo0sl yoe-
JUTBCS, YTO OJaroaapsi OpraHu3anuu B3auMoseiicTeus areHToB B [ ulIMAC
BO3HHKAET CHHEpreTHuecKuid 3p(eKT 1 pacTeT KauecTBO MpeaiaraeMbIX CUc-
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TeMoH pelieHuil, npoBeneHa cepus skcnepumenTos ¢ [uMIMAC, B kotopoii
areHTHl TIOMCKa pPelIeHus He 0OMEHUBAIOTCS PEIICHUSMHU U HEe B3aMOJICHCT-
BYIOT Mex1y coboil. B takoit [MMMMAC kaxzplif 13 areHTOB ITOKCKa pere-
Hust neitaetcs pemuts CTJI3 1enukoM U mepesaeT CBoe pelleHre areHry,
npuHUMaromeMy pemenus. [locnennuii BeiOnpaer Hanbonee Ka4eCTBEHHOE C
TOYKH 3PEHMsI €ro HEUETKOH 1€ pEelIeHHe U BBIAAeT ero mHrepdeiicHoMy
areHTy Kak OKOHuaTelabHOe. [Ipu 3TOM HeT MpOMEXYTOYHBIX ATAloB, KOrjaa
KaXKIBII M3 areHTOB IOMCKA PEIICHUS MOJIy4aeT MPOMEXYTOUHbIE PELICHUs
JIPYTUX ar€HTOB U IBITAETCS YIYYLIUTh UX.

Tabmuma 4.4 — Onenxu apxutekryp l'nlIMAC

ITapameTpbl MapmpyTa
ApxuTekTypa | AreHrt, npu- | ATEHT MOKCKa | AT€HT MOMCKa | ATEHT MOKCKa | ATEHT MOHCKa
HUMAFOIHH petienus 1 petieHus 2 petenus 3 petienus 4

peleHus

RUY 25/ cr,am, Be(min),|ct, 11, Be(min),|cT, a1, Be(min),|ct, a1, Be(min),| cT, 11, Be(min),
Ha(max) Ha(max) Ha(max) Ha(max) Ha(max)

RYd 25/t Be(min), c1(min) JuI(min) Ha(max) Be(min)
Ha(max)

RYd 25jcr Be(min),|  cr(min), cr(max), an Ha(max), Ha(min),
Ha(max) Jui(max) (min) Be(max) Be(min)

H[hagZq_cgb yroumocts; a1 — AIMTENBHOCTD; HA — HAJAEKHOCTD; BE — BEPOSTHOCTD OIIO-
3aHUS

Apxurextypsl [ HMMAC nporectupoBansl Ha CTJI3 n3 Tadn. 4.3, u BbI-
SICHEHO, B KaKMX M3 HUX BEpOSTHEE BO3HHKHOBEHHE CHHEPTETHYECKOro (-
¢exra, T.€. momydenue odmero pemennst [ MMMAC nyqmero, yem o6oe 3
TIPE/ITIOKEHHBIX KaXKABIM OTJENBHBIM areHTOM. Y CTaHOBJIEHO, KaK BO3HHK-
HOBEHHME CHHEpreThdeckoro 3¢@exra BIMSET HA KauyecTBO NMPHHHUMAaEMbIX
I'mUMAC pemennii. Kpome storo, pe3ynbratel pabOThl 3THX apXHTEKTYP
conocraBienbl ¢ pesyiabraramu [UMMMAC, B KOTOpO areHThl HE B3auUMO-
JISWCTBYIOT U HE OOMEHMBAIOTCSl YACTHBIMH PELICHHUSIMH 33/1a49H.

B o0mieil cinoskHOCTH AJIsl KaXKI0W apXHUTEKTYphl U3 Tadi. 4.4 M KaxIon
3a1aui U3 Tabi. 4.3 IPOBENEHO 10 CTO BHIYMCIUTENBHBIX SKCIIEPUMEHTOB Ha
nepcoHanbHOM DBM co crefyomumMu XapakTepUCTUKaMH: TPOIECCOp —
Intel Core 2 Duo 2,4 I'Tu, onepatuBHas namsTe — 2 ['0, omepanuoHHas cUc-
tema — Microsoft Windows XP Professional.

B pesynbrate skcnepumeHToB ycranosieHo, uto [IIT TPAHCMAP pa6o-
TOCHOCOOEH, €r0 TEXHUKO-IKCIUTyaTallMOHHBIE XapaKTEPUCTUKH: 3aHUMaeMast
mamsaTe — ot 0,2 mo 1,5 I'6, BpeMs perreHus TecToBOM 3amaun oT 2 a0 30
MHH, TIPU 3arpy3ke Ipolieccopa B cpenHeM 95%; moaroroBka HCXOAHBIX
JaHHBIX OT 5 10 30 MuH. DT nokaszatenu jgyuuie, yeM y ['ulC, pemasuieit
CTJI3 co cnoxHOCcThIO MopenupoBanus 1 (3, 2) [6] B pabGorax [6, 187,
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188]. CpaBuenue ['MMMAC u ananoruunoit ITuldlC ansa pewenust CTJI3 no-
KazaJo, 4To MojenupoBanue dpdekra camoopranuzarmu CIIIP B TulIMAC
MO3BOJIMIIO JUHAMUYECKU CHHTE3UPOBATh METOJ| PEIEHUs CIIOXKHBIX 3a4ad
Ha OCHOBE 0a30BBIX METO/I0B-3HaHMH areHToB: 1) npu pemenun CTJI3 Beipa-
0aThIBAETCSl PEJICBAHTHBIA € METOJI, YTO ITOBBIIIAET KAaueCTBO PEIICHHH; 2)
craso Bo3MokHEIM perrate CTJI3 ¢ Oonee BEICOKUMH OIIEHKAMHU CIOKHOCTH
MOJIETIMPOBaHMS; 3) COKpAIIaeTcsl TPYIOEMKOCTh POEKTa 33 CUeT OTKa3a OT
HACTPOMKU MEKAreHTHBIX CBS3EH.

[To pe3yabpraTaM 3KCIIEpUMEHTOB IOCTpOEHa Tpaduyueckas 3aBUCHMOCTb,
TIOKA3bIBAONIAsl NMPUIMHHO-CIIE/JICTBEHHYIO CBS3b YHWCIAa CUTyaluid (B Hpo-
LIEHTax), B KOTOPHIX BO3HUKAET CHHEPreTHYecKui 3P(eKT U KOIEKTHUBHOE
pemenne (pemenne [MMIMAC B 1ie710M) OKa3bIBaeTCs JIydIIUM, YeM JIto0oe
W3 UHAWBUYaJIbHBIX PEICHUH areHTOB, OT KOJINYECTBa KINeHTOB (puc. 4.14)
[6, 124 — 126]. Ana kaxaoi 3agaun u apxurektypsl [MMMMAC, a taxke s
apxurektypsl [MMIMAC 0e3 B3auMOJEHCTBUSI (areHThl HE OOMEHHMBAIOTCS
YaCTHBIMU PEIISHUSIMH) pacCUMTaHo cpeanee 3Hadenue nemu AIIP cpenHee
3HAYEHUE CTOUMOCTH, UIUTEIBHOCTH, HaJISKHOCTH B BUJIE MAaTEMaTHUECKOTIO
OKUJIaHUS YBEJIMYEHUSI CTOMMOCTU MapIIpyTa, BEPOSITHOCTU OMO3JaHUs IS
MapiipyroB, HalifeHHbIXx [ MMMAC B nienom (puc. 4.15 — 4.19). Ananus rpa-
(ryeckrx 3aBUCUMOCTEH MOKa3aJl BHICOKOE Ka4eCTBO MapIIpyTOB, PEKOMEH-
nyeMmbix IIIT TPAHCMAP, uro noaTBep k€HO 3KCTIepTaMU.

100

MpoueHr, %

ApxutekTypa Konuuectso knmeHToB
TUMAC ¢ 10 15 20 25 30

------ K- KOHKYpeHLeit 35 78 59 36 2
—f— HeifrpanureTom 98 94 98 92 83
— A — COTPYAHUYECTBOM 69 86 87 68 59

Puc. 4.14 — Ilponent pemrennii ' uMMMAC ny4mmx, 4eM 1000€e U3 YaCTHBIX PEIICHUH areHTOB
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—O— nertpanuTer 0,9669 0,9802 0,9796 0,9699 0,9504
— & = COTPYAHU4ECTBO 0,9661 0,9800 0,9795 0,9639 0,8592
==--#=-= De3 B2auMogeCTENA 0,9439 0,9422 0,9411 0,8248 0,7370
Puc. 4.15 — Cpennee 3HaueHue LN areHTa, IPMHUMAIOILET0 PEIEHUs
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ApXUTEKTYPa KonuuecTso knueHTOR
TuMMAC 10 15 20 25 30
X KOHKY PEHUMA 37 204 47198 65 166 186 524 531276
—O— weiTpanuTeT 15315 12743 12735 22 355 28 529
— & — COTPY/JHM4ECTBO 15974 11175 11457 25235 119 960
---#--- 663 BIAUMO/IGACTBIA 24107 28 269 31018 175 169 262 958

Puc. 4.16 — Cpennee 3HaueHne CTOMMOCTH MapupyTa, HaitienHoro F'nMMAC B nienom

Ilo uToram NpPakTUUECKOrO0 MCHOIB30BAHUS MPOTPAMMHOIO IMPOAYKTA,
peanmusytoniero [MMMAC, Ha JaByX OOBEKTaxX CpemHsss CyMMapHas ceOe-
CTOUMOCTh JIOCTaBKHM IPY30B B JIeHb COKpaTHiaach Ha 7,2%, cpemHssl CyM-
MapHasi JUIMTEIbHOCTh JTOCTaBKU B JieHb — Ha 12,13%, cpeanee Bpems mo-
CTPOEHUSI MapLIPyTOB B JIEHb yMEHbIIMIOCH Ha 23,14%.
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ApxuTeKTypa KonnyecTeo KnneHToR
TMAMAC 10 15 20 25 30
s KOHKY PEHUMA 551 438 600 594 o577
—O— HedTpanuTeT 331 198 204 301 496
— & — COTPYAHW4eCTBO 339 200 205 361 408
---2--- §e3 BaaumoaencTBMA 561 578 589 665 788

Puc. 4.17 — Cpennee 3HaueHne JUIMTENBHOCTH MapuipyTa, HainenHoro F'nMMAC B nenom

F 0,03
c
ES
&
3
e
& 002
3
m
001
000
ApxutekTypa KonuyecTso knueHToB
TMMMAC 10 15 20 25 30
------ ¥+ KOHKY PEHLMA 0,0050 00112 0,0135 00237 00314
—O— HelTpannTeT 0,0012 0,0024 0,0049 00068 0.0099
— # — COTPYHV4ECTBO 0,0020 0,0042 0,0056 00079 0,0121
---#--- 6e3 B3aMoaenCcTBIA 0,0002 00146 0.0169 00289 0,0352

Puc. 4.18 — CpenHee 3HaUeHUE BEPOSITHOCTH ONMO3AAHUS XOTS ObI K OTHOMY KIIHEHTY
Juis MapuipyTa, Haiinennoro 'uMMAC B uenom

Kak Bugno u3 puc. 4.14 — 4.19, B GONBIIMHCTBE CITy4aeB JIt00ast U3 apxu-
tektyp [HMMAC npemnaraer 0Oojee Ka4eCTBCHHBIC —PEIICHUS,
I'mUMAC 6e3 B3aumopetictBus arentoB. OnHako st 3a1a4 ¢ 25 u 30 xiu-
eatamu 3¢dextnBHOCTE [MMAC C KOHKYpHPYIOIIMMH areHTaMu pPe3Ko

yeM
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CHI)KAETCS, U OHAa JIEMOHCTPUpPYET pe3ynabTathl xyxe, ueM ['mMMAC 06e3
B3auMoyeicTBUs. B 1aHHOM citydae MOXHO TOBOPHUTH 00 3 eKre Auceprum,
KOTJja KOJUIEKTUBHOE PEIICHUE He Jydlle PelIeHUH WHAWBUIYaNbHBIX arcH-
TOB. O4eBUIIHO, 3TOT 3PPEKT 00yCIOBIEH HEBO3MOKHOCTHIO KOHKYPHUPYIO-
IIMX areHTOB «JIOTOBOPHUTHCS» Ha 3ajJadax C BBICOKOM KOMOMHATOpHOMN
CIIOXHOCTBI0. TakuM 00pa3zoM, IOKa3aHo, YTO MPH MPABUIILHONW OpraHU3aIUN
B3anmozeiictust B [TMMIMAC sddekt camoopraHuzaniy 1O3BOJISET MOBHI-
CUTH KauecTBO NMPUHUMAEMBIX pelleHni no cpaBHenuo ¢ 'ulMIMAC, B koto-
pOH OH HE MOJEIUPYETCS.
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MaTemaTtudeckoe okvnaHm1e
YBEMMHEHINA CTOMMOCTH, YCI1.ed.

100,00

0,00

ApXMTEKTypa KonuuecTso knneHToB
TwMMAC 10 15 20 25 30
------ X+ KOHKY PeHUMA 503 398 531 603 629
—{0— HeliTpanuTeT 269 169 182 205 443

— 4 — COTpyAHNYeCTBO 325 171 178 205 341
---%+--- 663 B3auMmopeiicTB1A 495 385 541 652 796

Puc. 4.19 — Cpennee 3HaueHn e HAISKHOCTH (MaTEMAaTHIECKOT O OXKHUJIAHUS
YBEIMYEHHs: CTOMMOCTH) MapiupyTa, Haitnennoro TuMMIMAC B nienom

Amnanus puc. 4.14 — 4.19 nokasbpIBaeT, 4TO HE3aBUCHMO OT Pa3MEPHOCTH
3aJaud CHHepreTHdeckuii aQdekr, T.e. cUTyalus, Korga oOllee pelieHue
I'mUMAC nyuaire, yem nr000€ M3 NPEUIOKEHHBIX KaXKABIM OTAEIBHBIM areH-
ToM, Hanbosee yacto Bo3Hukaer B [MMMIMAC c HeliTpanbHbIME areHTamu. Ha
BTopoM Mecte — [MMMAC c koomepupyrommMu areHtamu. UeMm MeHble
pasmeprocth CTJI3, TeM MeHbIIE BIMSHHAE CHHEPIETUYECKOro d(dekra Ha
KauecTBO onTuMaibHoro pemenus. Ha puc. 4.15 BunHoO, 4TO cpeHee 3Haue-
nue nenu AITP (uemn TuMIMAC B nenom), mst 3amgad ¢ 10 — 20 roponamu
MPaKTUYECKHU COBIAJAIOT, OJIHAKO, JAJIs 3aAa4 ¢ 25 u 30 ropogaMu BbLIEISIET-
csi TMMMIMAC c HeliTpanbHbIME areHTamu [6, 124 — 126]. Takum oOpazom,
TIPY MaJIoi pa3MEepHOCTH 3aJaddl MOXKHO BbIOMpaTh apxutektypy [mMIMAC
cnydaiiHO TUOO Ha OCHOBe aHamu3a Jpyrux mapamerpoB CTJI3: momnoTa
MaTpHIBl CMEKHOCTH, TOIIOJIOTMYECKHE OCOOCHHOCTH M T.[., TIPH pa3MepHO-
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ctu 3amaun 25 — 30 TOpomoB, KOTJa BO3HUKAIOMIUN CHHEPTETHYCCKHHA (-
(eKT HAUMHACT WrPaTh OMPEACIIONICe 3HAUCHUE, — JIydine BeiOpats [ull-
MAC ¢ HeHTpaJIbHBIMH WM COTPYJHUUYAIOIIMMU areHTaMu, a Ipyu pa3MepHo-
ctu 3a1auu Bbilie 30 ropoJ0B — C HEUTPAJILHBIMU areHTamH.

Ha ocHOBe aHanm3a 3THX JaHHBIX W3BJICUCHBI NMPaBUJIa HEUETKOH Oa3bl
3HaHuil ATIP. DTH 3HaHUS TOJNE3HEI I OPraHU3alUH d(PPEKTHBHOTO BHIOO-
pa apxutektypbl [HMMIMAC mnsa pemenust CTJI3 u monbopa sKkcrepToB pe-
ansHbIX CIIP ams pemenus cnoxHeIx 3afad, aHanornyaeix CTJI3. Ha oc-
HOBE JIMHTBUCTHYCCKHUX MEPEMEHHBIX (pa3ia. 4.2) mpaBuiia HEUSTKOU Oa3bl
sHaHuil AIIP hopMyITUpyIOTCS ClIeayIONUM 00pa3oM:

Ecmu VF «manasty, o S F=S«epennssy;
Ecmu VF «manasy, o S G- \WEpennsisi»;
Ecmu VF «manasty, o S F=QuepenHsisy;
Ecmu VF «cpennsisiy, o S F=S«epennsisi»;
Ecmu VF «cpennsisin, 1o S G-\ABBICOKas,;
Ecmu VF «Bbicokas», To S G MBrIcokasy,

QL=

rae V — nmuHrBUCTHYECKas nepeMeHHas «pasmepHocte CTJI3», S F-Smun-
IBUCTHYECKasl TepeMeHHasi «CTeleHb yBepeHHocTH B BbiOope [mMMAC c
corpynanyaromumu arearaMu R | du,s S Q- VilinrBHCcTHUCCKas IepeMeHHAs
«crerieHb yBepeHHocTH B BbIOOpe TMMIMAC c HelTpanbHBIMH areHTamu
R Y dxwS F-Qiunareuctuueckas nepeMeHHas «CTENeHb YBEPEHHOCTH B BbI-
6ope TuMMMAC ¢ xoHKypHpyromumu areHTamMu R W @y e

UYucno mpaBuit B TaHHOW 0a3e 3HAHWI HEBENMKO IO CPABHEHHIO C MPO-
MBIIJICHHBIMH TPOAYKIIMOHHBIMHU cucTeMaMu. OfHaKo, Kak Mmoka3aHo B [1],
HeyeTKre NpaBuia Oojiee BBIPA3UTENbHBI, HEXEIH JeTePMHHHPOBAHHBIC
MIPOAYKIIMOHHEIE, TOATOMY JJIsl OIMCAaHMs OJHOW M TOM e CUTyaluH Tpely-
€TCsl Ha TIOPSIIOK MEHbIIe NMpaBwil. TakuM 0o0pa3oM, B pe3ysbTaTe BBHIYUCIIH-
TEJIFHBIX KCIIEPUMEHTOB NPHOOpETeHBI HOBBIE 3HaHUs 0 moBeneHuu JIIIP o
ynpasnenuto komiektuBoM CIITIP, uto no3Bomsier [TMMMIMAC BeiGupats ap-
XHUTEKTYpY, PEJICBaHTHYIO pelaeMoi 3anade. briaromaps mMexaHH3My camo-
obyuenus (paza. 4.3) [TmMMAC cnocoOHa KOPpeKTHpOBaTh (QYHKLIHH TPH-
HAJUTE)KHOCTH HEYETKUX IMEPEMEHHBIX, YCTPaHss BO3MOXHBIE MOTPEITHOCTH
IIPU UX ONpeAeNeHNH dKcrepraMu. Kpome Toro, 3T 3HaHUS MOTYT OBITh
ucnonbs3oBanbl JIIP npu pemennn cnoxseix 3agad B peaidbHoit CIIIP mis
mo0opa dKCIepToB npu ycinoBuw, uto JIIIP 3HaeT mpeanodteHus u Lelu
sKkcriepToB. Ilpy HeoOxoauMmocTH paciivpeHusi 0a3bl 3HAHWH AHAIOTMYHO
MOT'YT OBITh TIOJYYEHBI 3HAHUSI «YCIOBHS — apXUTEKTypa» JUIsl APYTuX ycio-
BHUH, Hanpumep, Tornojorndeckux ocooennocreit CTJI3, yncna TpancnopToB
U CTeleHH 0000IEeHHOCTH.
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FH>?EBJH<:GB? KIHJ:
< =B;JB>GUO BGL?EE?DLM:EVGUTF KB

[Tocnennee u3 paccMaTpUBaeMbIX B JJAHHOW KHUI€ OTHOIIEHUH B3auMO-
nerictBus 3kcrieptoB B CIITIP — oOMeH MHEHUSIMH MO XOAy CIopa W €ro
0TOOpakeHHEe B KOMIBIOTEPE UMUTALMEH criopa MojeIei B THOPHIHBIX WH-
TEJUIEKTYaJIbHBIX CUCTEMAX.

lhgylb_ kihjZz \ ikboheh]bb ebg]\bklbd_ rmbehkhnb
Ibd_ bkdmkkI\_gghf bgl_ee_dl_ b Babkl_fghf ZgZe

B [189] matorcst cneayromue onpeneneHus MOHATHS «CIIOp»:

1) cnop — cioBeCHOE COCTs3aHHE, OOCYKAECHHE YEero-Indo MexIy IByMs
WIN HECKOJBKUMU JINIAMHU, IPH KOTOPOM KaX/iasi M3 CTOPOH OTCTAauBaeT
CBOE MHEHHE, CBOIO IIPaBOTY;

2) cnop — B3aUMHOE NPUTSA3aHHE Ha BiajieHHe, oOjajiaHue 4eM-JInbo, pas-
HOTJIacue, pa3peniaeMoe CyaoM;

3) cmop — moeaWHOK, OWTBa, €IMHOOOPCTBO (TMPEUMYIIECTBEHHO B IIO-
sTrdeckoil peun). CocTa3aHue, CONMEepPHUYECTBO.

OOmiee 1 Bcex 3HAUEHUH CIIOBA «CIIOP» — pasHOINIACHsI, OTCYTCTBUE
€IMHOTO0 MHEHHMsI, MPOTUBOOOPCTBO. CHOp — CTOIKHOBEHHE MHEHHM, B KOTO-
POM CTOPOHBI TPUBOAAT apryMEHTHI B MOAJIEPIKKY CBOMX YOEXKIEHHH, KpH-
THKYsl HECOBMECTUMBIE C ITOCIEIHUMH ITPEACTABIICHUS! OIITOHEHTOB.

Criop — Ba)KHOE CPEJCTBO MPOSICHEHHSI U pa3pelieHus BOIIPOCOB, BBI3HI-
BaIOIIMX PAa3HOIJIACHS, JIyUIIET0 NOHUMAaHHS TOTO, YTO HE SIBJISIETCS SICHBIM U
HE HalUIo emle yOeauTenbHOro o0OCHOBaHUS. VcKyccTBO BeleHUs criopa
HasbIBaeTcs spuctukoi [190]. Dpuctuka — MHTErpaJbHOE UCKYCCTBO, BO3HU-
Kalollee Ha CThIKE 3HAHUH M YMEHHH, BhIpadaThiBaeMbIX (huocoduel, JIoru-
koit [191 — 196], ncuxonorueit [193, 197], aTukoii u puropukoi [198 —205].
Criop — o71Ha U3 OCHOBHBIX (hOPM YETIOBEYECKOH KOMMYHUKAIMU, B KOTOPOU
YTOUHSIFOTCS TIO3UIIMK TPOTHBOOOPCTBYIONIMX CTOPOH, BBIpadaThIBaeTCs pe-
LIEHHE TPOOJIEMBI, «POXKIAETCS UCTHHAY.

LleHHOCTB crIOpa KaKk KOMMYHHUKaTHBHOT'O aKTa 3aKJII0YaeTcsl B TOM, UTO:
1) MOCKONBbKY B CHIOPE COPEBHYIOTCS HIEH, TO €r0 YYaCTHUKH 000TraIaroTcs
nyeitHo: 0OMEH UJIesIMH, B OTJIIMYHE OT 0OMeHa Bemamu, oornee 3 dexTrBeH;
2) IOCHOpHUB, CTOPOHBI MPUXOAAT K OoJiee IITyOOKOMY YSCHEHHUIO Kak CBOEH
COOCTBEHHOH ITO3UIINH, TaK W TIO3UIUH CBOETO ONITOHEHTA;

3) B crope MOXXHO IOJYYUTh HOBBIE 3HAHUS U PACIIHPHUTH KPYro30p.
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Buner ciopa MHOro00pasHs! [206]: KOHCTPYKTHBHBIN WIIM JIECTPYKTHB-
HBI{, YCTHBIN WM MHCBMEHHBIHN, OPraHU30BaHHBIN WINM CTUXUHHBIN, OCHOBA-
TENBHBIA WIIM TTOBEPXHOCTHBIN, CONEPKaTeIbHBIA WM (hopMabHbBIA. Bax-
HBIE MOMEHT — BBIOOp BH[a CIIOpa: ITUCKYCCHH, AUCITYTa, 1e0aToB, MOIEMH-
Ku, npeHnid. CymecTByOT o0IMe NPU3HAKK CIIopa: HAJIMYUE MpeiMeTa, Co-
Jiep KaTeIbHAs CBSI3HOCTh, OTKPHITOCTh K apryMEHTaM APYroil CTOPOHBI, oue-
PEIHOCTh BBICTYIUIEHUH CHOPANIMX, HEJOMYCTHMOCTh HWCIIONB30BAHUS He-
KOPPEKTHBIX TIPHEMOB M HApYyIIEHHUS] ITUIECKUX HOPM.

Criop m3y4aercs NMCHXOJOTHEH, JMHTBHUCTKOH, (uiocoduei, MmaremMaTH-
KO, MH()OPMATHUKON M NCKYCCTBEHHBIM MHTEIEKTOM. PaccMOTpuM, Kak OHH
TPAKTYIOT MOHSATHE «CIIOPY.

I kb oheh]B yicuxonoruu [207] criop — 3TO XapaKTepUCTHKA MPOLIEC-
ca oOLIeHHs JIIOfAeH, KOTopas 3aKII0YaeTcsl B 00CYXKIEHUU MPOOIEMBI, CIIO-
co0e ee KOJJIEKTHBHOIO HCCIENO0BAaHUS, NPH KOTOPOM KaxIash M3 CTOPOH,
apryMeHTHpys (OTCTamBas) M orpoBeprasi (ONIOHHUPYS) MHEHHE COOeceTHH-
Ka (IIPOTHBHHKA), TPETEH/IYET HA MOHOIIOJIFHOE YCTaHOBJIEHHE UCTHHBI.

Jleranu3upyst MPUHIMI TO3TAITHOTO NPOABIKEHHS K UCTHHE, B IIPOIIECcCe
BEJICHHS CIIOpa BBIJIEISIOT CIEAYIOIINe cTaaun: 1) BBOIHOE MH(POPMUPOBA-
HHUe (MHPOPMHUPOBAHUE YIACTHUKOB O MpoOiieMe); 2) apryMeHTalus CTOPOH
(ormamieHue apryMeHTHPOBAHHBIX IO3WIMH CTOPOH); 3) ONIOHHMPOBAHUE,
KPUTHUYECKHE CYXIEHHS (BBICKAa3bIBAHUE KPUTHYECKUX 3aMEUaHHI OIITOHEH-
Tam); 4) aKTUBHOE MPOTUBOOOPCTBO CTOPOH (TIOMCK JOMOJHUTENBHBIX apry-
MEHTOB M CTOPOHHUKOB, KOHTPAapryMEHTAlUsl M COIOCTABJICHHE aJlbTepHa-
THUB); 5) MONCK KOMIIPOMHUCCHBIX BAPHAHTOB PEIICHUsS 3a/1auH; 6) IIOUCK TPH-
€MJIEMOTO pelieHus! (aKTUBHBIA MOMCK M 0000IIeHHE BCEro KOHCTPYKTUBHO-
0, ITO3UTHUBHOTO, YTO OBIJIO BHICKA3aHO B MPOILECCE CIIOpPa, OTCIIEKUBAIOTCS
TOYKHU CONPHUKOCHOBEHUS, CONMKAIOTCS TTO3ULINH, BHIPA0ATHIBAIOTCS B3aNMO-
TIpueMJIeMbIe peleHus); 7) 3aBepIleHne Cropa, 0000IeHne pe3yIbTaToB.

Ebg]\bklbdidareucruka [206] paccMaTpuBaeT CHop Kak pedeBoe
B3anmozeiicteue. CipliaTh M CIyIIaTh — HE OJHO U TO Ke. D(PPEKTUBHOCTH
CITyLIaHUsI ONPEAENSETCs He TOIBKO CTENEeHbI0 MOHUMAaHHMS CIIOB COOECeTHHU-
Ka, HO ¥ YMEHHEM TPaBHIILHO OLIEHHUTH ITOBEJICHNE YIaCTHUKOB OOIIEHHS, UX
MHUMHKY, JKECTbI, IBWXCHUS, 103y, HANPABIEHHOCTb B3IJIsia, WHTOHAIIMIO,
TEMIT peuH, T.€. TOHATH S3BIK HEBEPOAIBLHOrO OOIIEHUS. DTOT SI3BIK MOXKET
JIaTh JIONOJIHUTENILHBIE CBEJEHUSI O BHYTPEHHEM COCTOSIHUU OIIIOHEHTa, 00
OTHOIIEHUH K TIpeIMeTy OOCYKIECHUs, O €ro peakliy Ha HaIlli CJIO0Ba, pell-
JIMKH JIPYTUX YYacTHHKOB criopa. Bce 9To moBbimaer 3QQeKTUBHOCT CITy-
IIaHUS W TTO3BOJISIET JIyYIle MOHATH CYTh ITO3HMIIMH OIIIOHEHTA, YTO, B CBOIO
oyepeib, MOBHIIIAET KAYeCTBO PUHUMAEMOTr'0 B XOJI€ CIIOpa PELICHHSI.

N b e h k h n®dwiocodus uzydaer criop yepe3 NpuU3My JIOTUKH — HAYKH O
3akoHax M (hopmax MpinuieHus. CIop B JIOTHKE — 3TO MOCJIEA0BATENBHOCT
JIOBOJIOB M yOEX/IEHHUH, C IMOMOIIBI0 KOTOPBIX YEIOBEK MBITAETCS yOequTh
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OMNIIOHEHTa B cBoel mpasoTe. CHop — YacTHBIN Cilydail TEOPUM apryMeHTa-
muu [191 — 194].

Criop, KaK 4acTHBIA cIydail apryMeHTaluy, IMEeT XapaKTepHbIe IpU3Ha-
ku: 1) Ha Te3UC MPOIOHEHTA ONMIMOHEHT OTBEYAET NMPOTHBOIOJIOKHBIM YTBEp-
KJIeHNEeM («CTOJIKHOBEHHE MHEHHI»); 2) ITPOITOHEHT U OIITOHEHT BBIABUIAIOT
JIOBOJIBI B MOAJIEPIKKY CBOMX TO3UINH; 3) KaXKIbIA U3 CHOPSIINX [TOABEPracT
KPHUTHUKE TIO3UIMIO MPOTUBHOW CTOPOHKL. Ecin kakoi-nmmbo n3 sTux npusHa-
KOB OTCYTCTBYET, HET U CIIOpa Kak 0coOO0To cirydasi apryMEHTaIIH.

C TpeboBaHUSIMH, TPENBSIBISIEMBIMUA K CIIOPY C TOYKH 3PEHHUS JIOTHKH
MOXXHO TO3HaKOMHThCs B [208].

B criope He00X0IUMO yYHTHIBATH OCHOBHBIE (hOPMAILHO-JIOTHUECKHE 3a-
KOHBI. TpeboBaHUsI 3TUX 3aKOHOB KPaTKO MOXKHO BBIPA3UTh CIEAYIOIIMM 00-
pa3oM: NpaBWIBHOE PACCYXICHUE JIODKHO OBITH OMpeneseHHbIM, 00O0CHO-
BaHHBIM U JJOKa3aTEIbHBIM.

Fzl _fZIbdBEgnhjfZlbdZkdmkkI\ _gguc bgIMeremad |
THKa BKJIIOYAET CHenUpUIECKUi pasjiell: MaTeMaTHIeCKyIO JIOTUKY, KOTOpast
«BBIpOCHa» 13 (PUIIOCOPCKON JIOTHKH, KaK OOIEHAyYHOro si3bIka. [lepBoHa-
YaJbHO MpeodIiafai NeTePMUHUCTCKUM MOIXO0 M OJHO3HAYHBIE («HUCTHHA,
«10kby) Joruku. B 1958 r. C. TynMuH NpeUIoKuI KOHIETTYAIEHYIO MO-
nenb aprymenTanuu [209] mis opucnpyneHuuu. Ero Mozaens cocrosiia u3
ecTH OOBEKTOB: 1) MpUTsA3aHME KakK 3aKIOUeHHe, KOTOPOe JOJDKHO OBITh
YCTAQHOBJIEHO 3KCHEpPTaMH; 2) MpaBOMOYME Kak (hOPMYJIHUPOBKA IPaBOBOU
0a3bl PUYMHHO-CIIEJCTBEHHON CBSI3M ITOCHIIOK W 3aKJIIOUECHUS; 3) (aKTsl,
JIaHHBIE, YIUKH, KOTOPBIE HUCITONB3YIOTCS B JIOKA3aTeIbCTBaxX; 4) MoJKperie-
HHE JI0Ka3aTeIbCTBAMHU KaK MOAEPIKKA IpH (OPMYITUPOBKE MPABOBOM 0a3bl;
5) ompoBepkeHHE KaK OrpaHWYeHHs Ha (HOPMYIUPOBKY HPaBOBOW 0a3bl; 6)
YTOUHHTENb — CJIOBO WJIM (hpa3a, BBHIPAKAIOIIAS CHIYy WIH YBEPEHHOCTH B
pe3ynbrare-3aKitoueHuu. [lepBbie Tpu 00BEKTa — HEOThEMIIEMbIE KOMITOHEH-
THI IPAKTHYECKON aprymeHTanuu. [locieqHue Tpu — UCIIONB3YIOTCS HE Bce-
rra.
B 1974 — 1987 rr. . Ilomnok [210, 211] yrBepkaal, 4To pacCyXAeHUS
apryMeHTalluH BBIITOJHSAIOTCS B TEPMHMHAX JOKAa3aTENbCTB, KOTOPHIE MOTYT
coOMpaThCs B KOMIIPOMHCCHBIE aprymMenTanui. OH pa3iuyal ABa BUja J0Ka-
3aTeNIbCTB: HEYBEpPEHHBIE U YBEpEHHBIC. Y BEpEHHBIE JI0KA3aTeNIbCTBA OH OIl-
penemnsut 4yepe3 0coObIi BUJ] 3HAHUH — aHHYJISATOPBL. AHHYJISITOP — 3TO HOBOE
JIOKA3aTeIbCTBO, pa3pyllaoniee apryMeHTHPYIOUIYI0 CHIly, KOTOpPYIO yBe-
PEHHOE J0Ka3aTeNnbCTBO MOaydmno or ero noceutkd. Jl.Ilommok BBenm nBa
BH/Ia aHHYJSITOPOB: ONpOBEprarouye W paspesatomue. [lepBbie — mokasa-
TENILCTBO, pa3pyllaoliee MOChIIKY, Co3/1aBasi el OmIo3uLuio. Pa3pesaromuii
AQHHYJISITOP PBET CBSI3b MEXIY J0Ka3aTelIbCTBOM M 3akiroueHueM. Mnmewm /[l
IMonnoka nanum pazsurre B UU: J1. oiin [212] pazpaboran cucTeMsl npas-
JonofoOHbIX paccyxaenuit; P. Peiitep [213] paspaboran noruky ymonda-
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Huil, B.K. ®unn — noruky aprymentauuu u JJCM-meron aBTOMaTHYECKOTO
nopoxaeHus runores [185 — 216]. 3HaunTenpHbIE NEPCHIEKTUBEI AT yU€Ta B
paccyXIeHUsIX MHOrooOpas3uss MHEHHH OTKPBUIM B MaTeMaTHKe MHOTrO3Hay-
uele noruku: S. Jlykacesuua [217], D.I1ocra, JI. 3ane [218] u ap.

Jnst ydgera B paccyxaenusax mmmopanuima MHeHud [219] H.K. Kocos-
ckuM, A.B. TumkoBeiM u B.B. fpocnaBckum ObutH pa3paOOTaHBI ILTIOPAITH-
crrueckas u Qycpeasstomas ysoruku [220, 221], 4ro0b! OTpasuTh TO 00-
CTOSITENIECTBO, KOTJA 10 KaKOMY-HUOYIb (hakTy MOKET OBITh HECKOJIBKO
MHEHHUI 9KcrepToB. B QycpemHsiomei Toruke 3HaYeHUsT YTBEPKIeHHs $—
9TO YIOPSIOUEHHAS TIOCIIE0BATENBHOCTh U3 (PanroHanbHbIxX umcena 3§, ...,
$o Ioaraercs, 4TO MONOXKHUTENBHOE YUCIO 0003HAYAET MHEHHE «3a». UeM
OoJIbIlIe ATO YUCIIO, TEM MHEHHE CHIIbHEE, YTO MOAENUpPYET OONBIINIA aBTO-
puter 3kcnepra. Ecnu 3HaueHHE OTPUIATENBHOE, 3TO MHEHHUE «IPOTUBY.
Torna cpenuee suauenne DY J) $ | $. /$ — oTobpaxaer obmiee

MHEHHE. 3Hau€HHE YCPEAHEHHOI'O OTPULIAHMS ONpPEAENSIeTCs BBIPAKEHUEM:
QRW (DY ($ 2°DY¥J, 4, & 2°DYJ),  mpu  orom:
DYJ QRW )DYJ ). Ilepemennast ¢ HyJeBbIM CPETHUM 3HAYEHH-

eM DYJ) $0 ob6o3Hauaer HaiMUMEe MPOTUBOPEUYMH MHEHHUH, a MaKCUMyM

pasnuyusl ap 4Ynces B MOCIEA0BaTeIbHOCTH 9§, ..., $g3agaer creneHs mpo-
TUBOpeunBocTH. Ha cpenHeM apudmeTnyeckoM NOCTpOeHbI 0000meH s O1-
HapHBIX ONepanuii KOHBIOHKINY U JU3BIOHKIWH, ecan Q= 2 (mayanbHas Jo-
T'MKa), MOYKHO Y4ECTh «OCHOBHOE» U «OIO3UIIOHHOE» MHEHHUSL.

3HaYNTEIBHBI MHTEPEC IPEACTABIISIET Pa3BUTHE MOHITUS OOBIYHOW Be-
POSITHOCTH, aCCOL[MHMPYIOIIEECs] C YacTOTONW BOCIIPOM3BOAMMBIX COOBITHH, U
BBEZICHHE TIOHSATHUS SIHUCTUMUCTUYECKON BEPOSTHOCTH WM CTENICHH JIOBEPHS,
TIOATBEPXKIAIOIEH THITOTE3y HA OCHOBAaHUH HEKOTOPOT'O CBHUJETENHCTBA. JTO
TpUMep NMpUMEHEHHs NPaBAONO00Hs TOTO, YTO TMIIOTE3a 3aCIYKUBAET J10-
Bepusi. VI3MepeHus BHINOIHSIOT C MOMOIIbI0 KO3((HUIMEHTa TIOCTOBEPHOCTH
(daxropa yBepeHHOCTH), KaK Pa3HUIBI MEKIY CTENEHBIO TOBEPHs U HElOBe-
pust [222 — 223]. KoadurmeHT yBepeHHOCTH HCIIONIB3YETCS B MIPOLYKIIHOH-
HBIX cHCTeMax (cucreMax ¢ 0a3zaMy 3HaHWI) U1 OpPraHU3aAIMU PACCYKIACHUN
9KCIIEPTOB B YCIIOBUSIX HEOIIPEEIICHHOCTH.

Ente omuH Meron HecTporux paccyxacHuii — reopust Jemmncrepa — [led-
¢epa [222 — 224], rie MOAENIHUPYIOTCS PacCyXXJICHHS B YCIOBHUSIX HEOIIpesie-
JICHHOCTH, HETOYHOW M HENpaBWIbHONW MH(pOPMAINH, B OTIWYHE OT KIIacCH-
YECKOro 1mojaxona 0e3pas3inyus, IIPUHATOrO0 B TEOPUH BEPOSITHOCTH. B kaue-
CTBE OIIEHOK HE3HAHMUS UCIIONb3YETCs CTENEHb OTCYTCTBHS (HEXBATKM) J0Be-
pus. B3BelleHHbIE OlIEHKAMH CBHUJIETENBCTBA MOTYT KOMOWHHPOBATHCS, YTO
MIPUBOAMT K pacdyeTaM HOBBIX MHTETPUPOBAHHBIX OLEHOK. B 3TO# Teopum
TIOJTy4aeT KOJIMYECTBEHHYIO OLIEHKY U TIOHATHE «COMHHUTEIBEHOCTEY.
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KonuenTyansHo nHeIM noaxogoM B MU k cnopy Kak K JIOTHKE SIBJISETCS
MHOTIOareHTHoId noaxox [9, 176]. OnHo U3 BakHEMIIMX CBOMCTB areHTa B
MAC — ero conuanbHOCTb, T.€. CHOCOOHOCTh B3aMMOJICHCTBOBATH C JPYTHMHU
areHtTamu. B pesynbpTare pemraercs 3ajada, IpUYEM 3a4acTyl0 BO3HUKAIOT
Takue (OPMBI COLMAIBHOTO B3aWMOJEHCTBUS, Kak CIIOpHI, KOTJa pasHble
areHThl MO-pa3HOMY MNPEACTABIAIOT pelieHue oaHou 3agadun. B MAC Bo3-
MOXXHO OTOOpa3UTh TaKHe CTPaTEernu B3aMMOIEHCTBUSI SKCIIEPTOB Uit 0OMe-
Ha 3HAHUAMU, KaK KOOINEpalyio, KOMIPOMHCC, COEHCTBHE, KOHKYPEHIMIO,
KOH(OPMH3M, TIPUCIOCOOJIEHUE, COTUIAPHOCTD U YKIIOHEHHE.

Eme onun noaxon B I, B pamkax KOTOPOTO y>K€ HE OJHO JIECSATHIIETHE
[12] pasBuBaercst uHTErpaIys pa3HOPOIHONH HHPOPMAIMK — 3TO THOPHUIHbIE
HHTEIJIEKTyalbHble cucTemsl [1, 4, 5, 10 — 11], B wactHoctu, ®I'ulC. Ecnu
B MAC mnon3anavy pemaer areHr, CriocoOHbBIH K B3aUMOJIEHCTBHIO C APYTH-
Mmu arentamy, To B @T'ullC noazagaua pemraercst aBTOHOMHON MOJIENBIO Kak
4acTbI0 TETEPOreHHOr0 MOJAEIBHOIO MOJsl, Ha KOTOPOM 3aJaHa CTpaTerus
KOMOHMHUPOBAHUS MOJIETIEH.

Kihj \ kbkl_fZo ih~"_j db ijbgylby j r_gbc

B CTIIIP skcnepts! u JIIIP B3aumozeicTByoT Apyr ¢ apyrom, JIITP xo-
OpAMHHpPYET paboTy HKCIEPTOB, SKcHepThl npenocrasisior JIIIP undopma-
U0 1 OOMEHUBAIOTCS MEXKAY co00i MH(OpMaIell OTHOCUTEIBHO perac-
MoOii TIpo0IeMBl. 3a4acTyro Takoi oOMeH mpoucxoaut B popme cropo. 13-
BECTHO HECKOJIBKO BUJOB CIOPA, CPEU HUX: AUCKYCCHUS, MOJIEMHKA, AUCIYT,
Je0aThl, MPEHUS, KaK MOoKa3aj aHaiu3, Juckyccus u monemuka B CIIIIP Bo3-
HUKAIOT Yallle BCETo.

Huckyccus [34] — Bua cnopa, B paMKax KOTOPOrO pacCMaTpHUBAaeTCs, UC-
cienyercs, oOcykaaercs Hekoropas mnpoOmema. OCHOBHBIE CpEJCTBa, MC-
TIOJb3yeMbIe B JIMCKYCCHU — JIOTUYECKOe 0OOCHOBAaHHUE, TEPIIMMOCTh K MHe-
HUIO OMNIIOHEHTA, JKEJIaHUE JOCTUTHYTh KOMIPOMHCCA U UCIOJIB30BaHUE 3a-
BEZIOMO MCTHUHHBIX NPENIIOCHUIOK U apryMeHToB. Llens moboi muckyccnu —
JIOCTHKEHUE MaKCUMaJIbHO BO3MOXXHOW B JIaHHBIX YCJIOBHUSIX CTEIEHHU COIJia-
CHs ee YYaCTHHKOB II0 0OCykJaeMoi mpobGiieme. MTor amckyccun He CBO-
JIITCSI K CyMME BBICKa3aHHBIX TOUYEK 3PEHUs], a JIOJDKEH OBITh CHHTE30M (KOM-
OvHanMel) pemeHni 3aJauu, MOJIYYEHHBIX OT Pa3HBIX KCIIEPTOB B PE3Yiib-
TaTe cropa.

ITonemuka (rp. polemicos BOMHCTBEHHBIH, BpaxaeOHbIH) [225, 226] —
BHJ| CIIOPa, B paMKaX KOTOPOTO OCHOBHBIE YCHUJIMSA CTOPOH HalpaBlIEHbl Ha
yTBepxkaeHne (1o0ey) cBoel MO3UIMHA OTHOCHUTENBHO 00CYKAaeMOro mpe-
Mera. OTJIMYUTENbHBIE YePTHI TTOJIeMUKHU: 1) OCHOBHAs 3a/1ada, KOTOPYIO pe-
IIAI0T MOJIEMU3HUPYIOIINE CTOPOHBI, — YTBEP)KIEHUE CBOEH IO3ULIUM; 2) yda-
CTBYIOIIIME B IOJIEMUKE CTOPOHBI OOJIee YeM B IMCKYCCHH, BOJIEHBI B BHIOOpE
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CpEJICTB CIIOpa, €r0 CTPATeruy U TAKTHKH. B rmojeMuke 10mycKkaeTcst HCIoIb-
30BaHUe OONBIIETO YMCia KOPPEKTHBIX ITPUEMOB, TAKHX, KaK 3aXBaT MHHUIUA-
TUBBI, BHE3AITHOCTh B MCIOJIb30BAHUH MMEIOIINXCS B PACTIOPSHKEHUH CIIOPS-
KX JOBOAOB, B TOM YHCII€ M NICHXOJIOTHYECKHX, HABS3BIBAHUE CBOETO CIie-
Hapwus criopa u T.11. [ToOena B moieMuKe MOXKET IPUHECTH HEKOTOPOE YII0B-
JIETBOPEHUE JKCIIEPTY, HO €CIM CHOpP ACCOLMHUPYETCS CO CPEACTBOM JIOCTH-
YKEHUsI UCTUHBI, TO MOOEMBIIUI B TTOJIEMHUKE 3KCIIEPT JOKEH MPHHATH CO-
OTBETCTBYIOIIYIO MEPY OTBETCTBEHHOCTH 3a PEIlIeHUE.

I'maBHOE pasznuune MeXIy IOJIEMHKOW M JUCKYCCHEH — 3TO MX LEIH U
cpenctea. s CIIIP muckyccust — HambojIee «IOAXOJSINAs Pa3HOBHJI-
HOCTbB CIOpa, TaK KaK 37IeCh [UIs PElleHHs] CIIOKHOM 3aJaun BayKHA KOJJIEK-
THUBHAs BBIPa0OTKa OOILIEro pelIeHus, HAaXOXKJICHWE KOMIIpOMHCCa, a He
«cJernoe» yTBEp)KIeHUE CBOEH mo3uiuu. B Xxone auckyccuu, auanora ¢ Of-
MIOHEHTaMH MOXKHO BBIPa00TaTh 3((eKTUBHOE PELICHHUE CIIOKHOM 3aau.

Ha puc. 5.1 wuzso-
Opa’keHO MecTo cIopa
B CIIIIP. BxeuHuit
MPSIMOYT'OJIEHUK ~ 000-

Buemnsist cpena

JlaHHbIE O
CIIOKHOM 3a1aue

JIIIP  m  3xcnepTsl
IIPEJCTaBICHbl CBOUMHU
MOJIENIIMU  JIMYHOCTH:
OMBITOM,  3HAHUSAMH,
0COOCHHOCTSIMHM MBIIII-
JIEHUS], IPUCYILIUMHU UM JEUCTBUAMU. DJeMeHT «Bnanenen 3agaun» — opra-
HU3alUs WIN JIUIO0, KOTOPOMY HEOOXOIMMO pelIuTh 3a1auy, OH — UCTOYHUK
3a/1auM ¥ TMOTPEOUTENh pe3yabTaToB ee pemieHus. DneMmeHT «CIIOPy peamu-
3yeT MEXaHu3M B3aumopeincTeus skcreproB u JIIIP B mponecce pemenus
3a/auyl I NOJYYEeHUsl pe3yinbTaTa. DTO MEXaHW3M MpeoOpa3oBaHMs MOIEIN
«HEOJHOpOJIHAS 3ajavya» [5] mocpeAcTBOM ombiTa, 3HAHUM U AevictBuid JIITP
U DKCIIEPTOB B PE3YJAbTAT PELICHUS.
B cumBonsHOM Buze criop B CIIITP MOXXHO MpeACTaBUTh BBIPAYKEHUEM:!

Puc. 5.1 — Cnop B CIIIIP

3HAYaeT BHEIITHIOIO B CIIITP
JI
cpeny CIIIP. Dmne- a
meHTbl CIITP — JITIP u g
9KCIIEPTHI — U300pa- 1
p P e| |Cnoxnas Pesynbrar
)KeHbl  OBajlaMH, a U Samama CIIOP DeTIIeRms
CTPENIKU YKa3bIBAIOT HA 3
a
HUX y4yacTHe B CIIOpe. 1
a
q
u

((;3, GP SY-E8"™ | (5.1
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rre (;3 {H[S HIS 1H[If — «MOJIENM JTMYHOCTEH IKCIEPTOBY (UX
3Hauus ¥ onbit), (;3 Z 5(€ (5 (6~ muoxkecTBO pecypcos [S]), 1, —

ymciao skcnepros B CIIMNP; G| — «vonens nmuunoctu JIIIP», GR 5
S U - koHuenTyanbHas MOJIEb CIOKHOI 3a1a49i KaK HEOIHOPOIHOI 3a1a-
uy; P H — meron pemenus samaun S U, T.e. MexaHu3Mm npeobpazoBaHus
(;3, Glu SU B GH; GH - pesynsrar pemenus 3agaun S U, ogHo
u3 muoxkecrBa ' (& ™ Bosmoxueix pemenuii GHE (& 5, npu
stoM G M caMo MOKET MpenCTaBIATHCA MHOXECTBOM, HATIPUMED, MYJlb-
TUMHOXXECTBOM HITH HEYETKHM MHOYKECTBOM.

Takum obpa3om, B stoboM criope, BozHukaromeM B CIIIP, ygactByroT
sxeneptsl ( (;3) u JIIP ( GI), pemaronue 3agaay ( S U) ¢ momompsio
onpenenennoro Mexauuszma (P H'), n nonyuaromme onpeneneHHbi pe3yib-
tat ( G H). Bynem pasmuuaTh 1Ba BapHaHTa MEXaHM3Ma criopa: 1) MexaHHu3M
MOJIEMHUKH, 2) MEXaHU3M JUCKYCCHH.

Bapuanr 1 — «Mexa-
HiS GH Konkypermus HES G| am monemuxi». Mexa-

aKc[neme[z HU3M npeoOpa3oBaHUi
H[& HES

HLS GH HLS GH urdopmarmu (P H)\Whs

MOJIEMUKH TIPE/ICTABIICH Ha

Puc. 5.2 — Mexaunu3m npeodpazosaHust puc. 5.2, TAe CXeMaTUYHO

uHpopMAIMHU B HoneMHKe OMpeIENIEHBI IBa dKCIEPTa

H[S H [ cooTBercTBYyIOINIHE UM PE3YAbTATHI PEIIECHUS UCXOIHOM 3a/1auu

GHu G H. BzanmopeiicTBue 95KCNIEPTOB B MOIEMHKE — KOHKYPEHIHS, KO-

r7la KaXAbli M3 9KCHEPTOB JOKAa3bIBAET CBOIO TOYKY 3PEHMS M HE HMJET Ha
KoMITpoMucc. B pesyibraTte «mobexnaer» OIWH M3 IKCIIEPTOB, U AajbHEH-
1ee penieHne 3a/lauu MpOIOKAETCS C TMPEIUIOKEHHBIMU UM PE3yJbTaTaMHu,

T.e. pelleHHe SKCIepTa-nodequTeNs MPUHUMAETCsl BCEMHU JKcriepTamu. Ha

puc. 5.2 B xoze MoNEMHKU moOeau nepBblid dkcrept H [Su ero pemienue
G H npunsTo BTOpHIM.

KonkypeHuuto Ha puc. 5.2 MOXHO IpEICTaBUTh MOJEIBI0 «UEpHbIH
sumk». Ha Bxoge — axeneptsl H [$1 H [ S0 cBonMu 4acTHBIMH pelICHUSIMH
ucxonnoi 3anaun G B u G M, na Bexoge — H[[S1 H LS omnum o6umm

pemennem ucxonuoii 3anaun G W wim G K. Tlepenatounyro QpyHkumo B
YACTHYHO (POPMATH30BAHHOM BHUJIE 3AIHUIIEM CIIEAYIOINM 00pa3oM:

1) Ecmu mo xonkypennuu (H[S ®HE , H[)St GHF ,,To mocue
koukypenunu (H[S OHE , HPS

2) Ecmu no xoukypenmu (H[S GOHE , H[PS GHF ,,Tomocue
koHKypeHuud (H[S QHE , HJ[)<
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Bapuant 2 — «Mexa- Jnp
HU3M JMCKyccum». Kaxk
BUJIHO H3 PHC. 5.3, monenb T—
«YEPHBIN SIIMK» IS JIUC- -

KyCCHU OTMuaercs. Bszau- KCIIEPTOB \
MOJENCTBHE 9KCIEPTOB

UMeEeT XapakTep WHTErpa-
UK, OOBEIWHEHHS W BOC-
CTaHOBJICHUS IIEJIOCTHOCTH.
VimenHO Takas GpopMma B3aMMOAEHCTBUS HanOoJIee TOYHO OTPaKaeT MPOIIECce
pelleHns 3a/1auM, KOrja SKCIEPTHI XOTAT BEIpaboTaTh 0obInee 3Q(HeKTUBHOE
pelleHne W TPUHTH K KOHCEHCYCY. B pesyiabrare MHTErpalliid SKCIIEPTHI
npuHEMaoT pemerne G kY, dbopMupyeMoe M3 wacTHBIX pernenuii sKcrep-

HLS GH

Puc. 5.3 — MexaHu3Mm npeodpa3oBaHus
nHGOPMAIMU B AUCKYCCHHU

to8 GHu G H. Ommuurensuas 0cOGEHHOCTb TAKOrO B3aMMOJIEHCTBHS —
uHTerpaTopoM BeicTynaer JIIIP, koTopoe momoraer 3kcrnepTraM U3 pa3nud-
HBIX BapUaHTOB C(HOPMHUPOBATH OOLIEe PELICHUE, YAOBIETBOPAIOIIEE CTOPO-
HBI criopa: skcneptoB u JITTP.

Ecmu G H no Bcem kputepusiM oleHku pemenus, umetonmmes y JITIP,
nyame, yem G B, 1o Gk, G u, naoGopor, ecnn G Bf mo Beem kpure-
pusiv styamie, uem G B, to G Iﬁj = G H B sTom ciyuae ucKyccus cxoxka ¢
KOHKypeHIuel. Pa3Huna B TOM, 4TO OfIHA U3 CTOPOH OJEP)KUBAET «IOOETY»
(JITTP BbIOMpaer pemieHue 3KCHepTa CPelH JIPYTUX, U ATO PEIICHHWE CTaHO-
Butcs o0mmM perterrem CIIIIP) nump B citydae 00bEKTUBHOTO ITPEBOCXOJI-
ctBa (momuHupoBanus 1o Crnelitepy [227] uim cnaboro JOMHUHUPOBAHUS 110
IMapero [227]), B octanbHbIX ke ciydasx JI[IP u skcneptsl GopmMupyror

G Iﬁj, KOMOMHUPYSl pa3IM4Hble MapaMeTphl pelieHui M BBIOMpasi paruo-
HaJIbHOE pellIeHne, UCXO/s U3 1eneBoi GpyHKumu ajist pemeHus 3anadu. [lox
KOMOUHAIMel mapaMeTpoB B JUCKYCCHM HOHHMMAaeTCs CIEeAYIOIee: eclIU U3
pewennii, npeanoxennsix skcnepramu ( G W, G H), nenn3s BoiGpats yu-
wee, To G K| 6yner dpopmuposatses us pemernii G H u G B no mexa-
HHU3MY, 3aBUCAIIEMY OT CIeIM(UKHU 3a7a4i. BO3MOXHBI CIEAYIOIIUE BHIBI
KOMOMHUPOBaHUs (MHTErpallin) pemeHnii: 1) odbequHeHre MHEHUH SKCTep-
TOB, 1pu KotopoM G Iﬂj GH %o ,( 2) mepeceueHre MHEHUIA SKCTIEPTOB,
npu koropom G Iﬂj GHF .G 3) pasHOCTh MHEHMIT SKCTIEPTOB, TIPU KO-
Topoit G Iﬂj G H\F G 4) cummeTpuuecKas pa3HOCTh MHEHUH SKCTIEPTOB,
npu kotopoit G Iﬂj GHF ,( IIpuMeHMMOCTD KaX/0ro BUIA KOMOHHH-

PpOBaHUA peHICHUSA 3aBUCUT OT CHeHI/I(l)I/IKI/I pemaeMoﬁ 3aJga4u.

143



[TockonbKy Criop BO3HHKAET, KOTJIa €CTh HECKOJIBKO Pa3IMYHBIX B3TJISII0B
Ha ONHY M Ty *e¢ mnpobnemy, To B CIIIP mus Toro, 4toObl OpraHU30BaTh
cnop, HeoOxoaumo Hanmyue JITIP u, kak MUHUMYM, JBYX 3KCIepToB. Pac-
CMOTpUM JBa BapuaHta opraHmzanuu cropa B CIIIIP: 1) mno3amayno-
penyMpOBaHHEIN CrIop | 2) cTpaTH()UIMPOBAHO-PEAYINPOBAHHBIN CIIOP.

lhaz”*"Zgghmpbjh\ZgguciIRilp navana padorsr CIIIIP
JIOJDKHO PEAYIHMPOBaTh CIOXKHYIO 3a/lauy Ha I0/3a/1a4d, BbIOpaTh, KOO U3
9KCIIEPTOB MPUTIIACUTH K YUACTHIO B OOCYXJIEHUH W MPOIyMaTh HOPSIOK X
BeIcTymieHni. B takom pesxume CIITIP moryt paGoraTh TONBKO HaJ «pery-
JISIPHBIMIY» 33/1a4aMH, PEHIaeMbIMH C TIOCTOSHHBIMH BPEMEHHBIMU T'OPH30H-
TaMH.

KljZlbnbpbjh\Zg¥mpbjh\Zgg ucrki byranusanuonnsii
BapHaHT XapaKTepHU3yeTcs, MPEX/e BCEro, CIIOHTAHHOCTHIO BO3HUKHOBEHUS
cnokHOM 3afaun. B taxoit cutyaruu JIIIP He MoxeT 3apaHee MOArOTOBUTh-
csl, TIOHATh U PEeIylUpOBaTh CIOXKHYIO 3aaady. MakCUMyM, Ha 4TO y HEro
XBaTaeT BPEMEHH — TO CTPAaTH(HUIHMPOBATH 3a]1ady 10 NPOQeccHsM dKCIep-
TOB WJIM, MHBIMH CJIOBAMH — MOYMaTh, SKCIEPTOB KakuX Mpodeccuii u Koro
KOHKPETHO HY)KHO TIpHBIIeYb K o0CyxaeHuto. [Ipu aToM BapuaHTe HET «[0-
MalHUX paboT» U OCHOBHBIE JIEHCTBUS Pa3BOPAaYMBAIOTCS 32 KPYIJIBIM CTO-
nom. Ilocne toro kak JIIIP pacckaxer o mpoOiieMe, y Ka)JIOro 3Kcrepra
(dopmupyercst mpo(eCCUOHANBHBIN, YIPOIIECHHBIN 00pa3 (acleKkT) 3aJadw.
Yem Oonpmie B CIIIP mpodeccuoHanbHOEe pa3sHOOOpasue, TeM OOJbIIMN
00beM mHpOpMaImu Oyner 00paboTaH U TeM OOJNBIIE MOXKET OBITH YBEpPCH-
HOCTH B KauecTBE pe3yJbTara.

B CIIIIP BBomuTcs (hyHKIMOHATIBHAS N30BITOYHOCTD, MTO3BOJISIOIIAS KC-
MepTy pemars 3aaady co CBOei mpodecCHOHANBEHON TOYKH 3PEHHs, a 3aTeM
00MEHHMBATHCS TOIYYEHHBIMH PE3YJIbTaTaMH U HAXOJUTh BEPHOE pEIICHUE B
pesynbrare auckyccuu. Ponp JIIIP mpu sTOM 3akirouaercss B KOHTpOJE 3a
MIPOLIECCOM, €T0 PErJIAaMEHTHPOBAHUH, NPHHSATHN MPOMEXYTOUHBIX M OKOH-
YaTeIbHOTO PEIICHHSI.

B nrore BMecTo oHOM MO/ENN CIOXKHOHM 3aJauMl ITOJy4aeTcs HECKOIBKO
OTHOCHTEJIFHO MPOCTHIX MOJIEIEH, KOTMUECTBO KOTOPBIX COOTBETCTBYET YHC-
JIy YYacTBYIOIIMX B PEUIEHUM 3aJa4yM JKCIIEPTOB. Takas peayKuus 3ajadu
Ha3bIBaeTcs crpatudukarmeii [101], a ynpoieHHOe peICTaBICHUE 3a1a9u —
ctparoid. ITocKONbKY KaXK/AbIid SKCTIEpT 00J1a/IaeT OMBITOM U 3HAHUSIMHM B Tpe-
Jienax cBoed mpodeccuu, T.e. HEKOTOPOU OTHOPOIHON MOJETH MPEIMETHOM
obnactu, To criop skcrieproB B CIIIIP BHe 3aBUCHMOCTH OT €ro BapHaHTa
MOXeT OBITh 3aMEHEH MOHsATHEM «crop monenei» B KCIITIP.

Jmst Toro uroObr MOXXHO OBLTO TOBOPUTE O criope B CIIIIP, JITIP momxHO
OIpeJIeJIeHHBIM CIIOCOOOM PEAyLMpPOBaTh CIOKHYIO 3ajaady. [Ipu perneHnn
3aaaun B CIIIP opranuzanueit cnopa JIIIP 3amgaer nopsaok peuieHus 3ana-
yu: 1) SKCHepThl HE3aBHCHUMO pPENIaloT YIPOLIEHHBIE MPOogecCHOHATIBHbIE
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00pa3bl CIIOKHOHM 3a7auu; 2) B ONpeENesIEeHHbIE MOMEHTHI PEIeHHUs 3a/1a4n
9KCTIEPTHl 0OMEHUBAIOTCS IIPOMEKYTOYHBIMHU PE3yJIbTaTaMH, BBISICHSIIOT I10-
3ULUI0, TEM CaMbIM pa3peliaroT BO3HUKAIOUIMNA CHOp WM CIOXKHUBIIEECS
MIPOTUBOpEYHE; 3) MPUHUMAIOT O0IIee Ha 3TOM dTare pemieHne; 4) Koppek-
TUPYIOT AaHHBIE JUISl MPOJIOIDKEHUSI PACCYKACHHS; 5) MPOMODKAIOT perarhb
3a/1ady A0 CIEAYIOLIEro CIOPHOrO0 MOMEHTa WK JI0 ee 3aBepiueHus. «Touku
pa3HoOIJIacush» Kak MOMEHTBI BPEMEHH, B KOTOPbIE MPOUCXOAUT B3aUMOJEH-
CTBHE KCIIEPTOB, BEIOMPAIOTCS B 3aBUCUMOCTH OT crierduky 3axaun JIITP n
SIBIIFOTCSL ISl HETO TOUYKAMU «BMEIIATENIbCTBA» B MPOLIECC PELICHUS.
KitroueBsle, onpeaensonue 3JIeMEeHThI IPOLecca Cliopa — €ro Y4aCTHUKU
(puc. 5.4). JITIP — yenoBek, pyKOBOJSIIUI MEPONPHUITHEM W BHIOMPAIOLINI
HawIydliee pelieHue CIoKHOM 3anaun. Brasenen npobiaeMbl — JIMI0, KOTO-
PO€ OIDKHO pemaTth 3aady B CHITy CIIyXeOHBIX 00sI3aHHOCTEH M OTBEYaeT 3a
Ka4yecTBO pelIeHusl. AKTHBHBIE TPYMNIIBI — O0BEANHEHUs JIIOJeld ¢ O0IMMHU
HMHTEpECcaMU 110 OTHOIIECHUIO K pelaeMoi 3ajaue. DKCIEpThl — CIEIUAUCTHL,
3HAIOIINE OTJEIbHBIE aCIeKThl 3aJauH, o0JIafalonye ONpeIeieHHBIM 00be-
MOM CIIE[IaJbHBIX 3HaHUW W ONbITa, JAHHBIMU, HEOOXOJMMBIMU /ISl BBIpa-
00TKM ¥ TpHHATHA pemleHnsi. KoHCyIbTaHT-aHAJIUTHK — JIMIO, BBIITOIHSIO-
miee crneayromue Gynkium: 1) okasanme momomu JIIIP u Bianmenbiry mpo-
67eMbl B IOHMMaHWUU 3a1auy; 2) BeisgBieHue npeamnoutenuit JIIP u npeono-
JIEHHE HECOBEPIIEHCTBA CHCTEMBI

Bnanenern Koncynbrant-
00paboTKN MH(DOPMALHA Y HETO- | 11506 memm AHAITHK
Beka; 3) opraHu3anus paboThl C
sKcnepTamu; 4) BBISBICHHUE POJH TP
Y TIO3UIMH aKTUBHBIX TPYII; 5)
pa3paboTka U MPUMEHEHUE METO-

JI0B HPHHATUS PEIICHHUS. Opr- OKcrnepThl OkpyxeHne AKTUBHBIE
JITTP TPYIIIBI

skenue JIITP — corpynHuku opra-

HHM3ALUA C OOIUMHU B3IUISIaMU, Puc. 5.4 — CocraB y4acTHUKOB

CI/ICTeMOﬁ HeHHOCTeI‘/’I JJIS1 KOJUIEKTUBHOT'O IPUHATUS PEIICHUS

Tax xax ciop — MexanusMm CIIIIP (puc. 5.1), To B HeM y4acTBYIOT He Bce
JIM1a, 3aJIeCTBOBAHHbBIE B IPUHITUU pellieHui, a Tonbko JITIP u skcriepTol.

N3o0pazum mporecc CTpaTuHUIMpOBaHO-PEAYIMPOBAHHOIO Clopa B
CIIIIP, a taxxke Mecto B HeM 3kcrieptoB u JITIP rpaduaecku (puc. 5.5). Criop
MpeJICTaBIIsAET Co0OM YacTh obmiero mporecca padorsr CIIIIP:
1) momyuenwue 3amgaun. CBeseHHs O 3a/1a4e U3 BHEUIHEH Cpeabl MOCTYMAOT K
JITIP, xoTopoe coolIaer ee sKcrepTaM. DKCIEPT aHAINU3UPYET 3a]ady, BbI-
JIeTISIET UCXO/IHBIE TaHHBIe, 1IeNb PEIeHHs 3a1a4n (TIpeoiaraeMblil pe3yiib-
TaT) ¥ ONpPEAENIET BO3MOXKHBIE METO/IBI €€ PEeLIeHUs;
2) monmbop skcneptoB. ['maBHoe mis JIIIP — BBIOpaTh SKCHEPTOB, 3HAHUS
KOTOpBIX TMOMOTYT B XOfie NUCKyccHH 3((EKTHBHO pPEUINTh 3a1ady, OHH
JIOJDKHBI OBITH CIIEMAINCTaMU B cepax, KOTOpBIE 3aTparkuBaeT 3ajaqa;
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Pemenue
CIIOXHOM
3a/1a4u

CiioxxHas
3a7a4a

1 Ucxomubie qaHHBIC

JITTP 2 MeToasb! pemeHus

* ___________ T _____ (L
EI Pepykuust 3a1a4u | : HL
b | I (0]
O A | | g
P e} 1 |
KCIIEpT 4)[ IMonzanaga 1 ) "y q
) J 0/ v E
K i I v H
% N |/ W IP)II
E Oxkcnepr 2 IMomzanaua 2 * B OxoHYaTeNIbHOE
P A A 9KCIIEPTHOE
T g I I\ P peleHue
(e} I\ I\ E
B I\ [ 3
I\ I\ Yy
I\ I\ I
Oxkemepr 1 Tomzanaua 1 Y ;Y b
T
Y A
T
bl
H[hagZq_ @by touka pasHornacus; — — > — 0OMEH MHEHHUSIMH;

—> — BBIIIOJIHCHUEC I[eflcTBPIf{ (paccy}Kz[eHHe, peaAyKuys 3a1a4u, Beljavda peuieHus u T.I[.)

Puc. 5.5 — Crpykrypa cniopa B CIITTP

3) pemykums 3a7a4M Ha CTPAThl. DKCHEPTHI — CIEHAIUCTH B CBOEH 00JacTh
co ceoumu AINJ]. Pemaemas B CIIIIP 3amaua — nonusseikoBasi, v JIITP momxk-
HO peqylnupoBaTh 3ajady Ha INpodecCHOHaTbHBIE 00pas3bl (CTpaThl), T.e.
copMupoBaTh HAOOP M0/1334a4, OHATHBIX 3KCIEPTaM;

4) pemeHue 3amaun dKcriepraMu. Kak[plil sKcHepT pemiaer moi3azady B
mpezieniax cBoer crpathl. s opraHn3anuy cropa HeoOX0JUMO, YTOObI dKC-
neptsl Betynanu B auckyccuu. Criop B CIITIP cocrout u3 pemienuil noasa-
Jlad SKCIepTaMy M pa3pelieHns] BO3HUKAIOIUX MMPOTHBOpeunii. OH BO3HMKa-
€T Ha OINpEJeNIeHHBIX dTarax pelleHus (B TOYKax pa3HOrjacus), Korjaa Kc-
MIEPTHI MPEKPAIIAIOT CBOU PAaCCyXIEHHs, YTOOBI TOACIUTHCS IPOMEKYTOU-
HBIMH PEIICHUSIMH C APYTUMH YYacCTHUKaMH cropa. KoaumdecTBo 1 MOMEHTHI
BpEeMEHH ToueK pasHoriacus onpenessirores JIIIP u 3aBucsaT ot crienupukn
3a1auu ¥ pa3OueHus ee Ha noa3anayn. Ha puc. 5.5 Kk «Toukam pazHoriacusn»
BEAYT MYHKTHPHBIE CTPEJKH OT OCHOBHBIX JIMHUH PacCYKACHHHA DKCIIEPTOB.
B Toukax pasHormacus cnop skcrneproB Haomromaem JIIIP, uto onpeneneHo
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ITyHKTUPHOW JIMHKEH, CTPENKH Ha KOHIIAaX KOTOPOH MOKa3hIBAaIOT, YTO B TOY-
kax pasHoriacust JIIIP He Tonpko nomy4yaer HH(OpMANNIO, HO U MOXKET BIIH-
STh Ha MpUHsTHE penieHus. [lo nrtoram cropa B TOUKE pa3HOTIACHS BO3ZMOXK-
HBI HECKOJIBKO BapHaHTOB INPOJIOJDKEHHMS PEIICHUS 3a/lauu: a) NPUHSTHE pe-
3yJbTaTOB OJHOIO M3 AKCIEPTOB; 0) NPOAOIKEHHE pelIeHHs 3a1auu 0e3 us-
MEHEHHH, T.e. KaXKIbI JKCHEPT OCTAETCS «IIPU CBOEH TOYKE 3PEHUS»; B)
MIPUHATHE WHTETPUPOBAHHOTO PEIICHHUS, YIUTHIBAIOIIETO MHEHHUS BCEX JKC-
niepToB. Koraa crop B «rouke pazHoriacus» 3aBeplieH, IPUHITOE IPOMEKXY-
TOYHOE PEIlIeHHE CTAaHOBUTCSI OTIPABHOM TOUKOH AJS CIEAYIOIIUX PacCyX-
JIEHUH SKCTIEPTOB;

5) monydeHue pe3yJabTaTOB, NPUHITHE OKOHYATENBHOTO peuleHus. Pesyib-
TaThl IucKyccun npenocrasisitorcs JITIP. OHu MoryT OBITH pa3HBIMHU: &) IKC-
MEePTh! MPUILIN K KOHCEHCYCY, U MOJIYy4€HO OJHO pelleHHE, yIOBIETBOPSIO-
Iee BCEeX HKCIEPTOB; 0) AKCIIEPTHI He MPHILTH K KoHceHcycy. [1o aToii mpu-
YHHE Ha puUC. 5.5 «OKOHYATeNbHOE perleHuey npunuMaercs JIIIP: npunsrue
pe3ynbTaTa 3KCHEPTOB, OTKIOHEHUE HX PE3yNbTaTa M CAMOCTOSTEIbHAs BbI-
paboTka pe3ysabTaTa Ha OCHOBE IIOMy4EHHBIX OT JKCIEpTOB cBelneHui. OO0-
paTHas cBA3b Ha pUC. 5.5 MOKA3bIBAET, YTO MO PE3YJIbTaTaM pEIeHUs 3a0auu
JITTP MoXeT MHUIMMPOBATE MOBTOPHO MPOLIECC CIOpa, IOMEHSB COCTAaB IKC-
MIEPTOB WJIM U3MEHUB ITapaMeTphl 3aauH.

G _gq_IldZy kbkl_fzZ kihjZ fh™_e_c
\ nmgdpblvghe [b[jbrghc bgl ee_dimzZevghc kbkl _f

Paccmotpum opranmsamuio crnopa B CIIIIP B Tepmunax ®I'uldC. ABto-
HOMHBIE€ MOJETH — MOJIENIY, UMUTHPYIOIUE JTUHUU PACCYKJIEHHUS IKCIEPTOB
TIPY PEIIeHUH MoA3a1ay, NOIYYeHHBIX B pe3yibraTe cTpatudukanuy. Pemas
noj3aady M Iojydas 4acTHOE (IPOMEKYTOYHOE) pelleHHe, aBTOHOMHas
MOJIENIb B XOJI€ CIIOpa B3aUMOAEHCTBYET C APYTUMH MOJECNISAMH, B XOJ€ KOTO-
pOro MPOUCXOIUT UHTErpalys YaCTHBIX PEIICHUH U MOy4eHUEe OKOHYATENb-
Horo pemreHus. Takum o6pazom, B TepmuHax GI'ullC crop — MexaHU3M HH-
Terpalyy YacTHBIX pelleHUH MoA3ajad, NONy4eHHbIX aBTOHOMHBIMU MOJIE-
JIAMU.

BzanmopeiictBue  aBTOHOMHBIX — Mopeiel Koorepars
®I'nlC B cnope, mpeacTaBieHHOE Ha pHC. 5.0,
ecTb oOTHoueHue Ha Tpoiike «Koomepanus —

Kommpomuce — Koncencyc». Koonepanust o3Ha-

YaeT, YTO aBTOHOMHAs MOJIENlb IIPpU BEIpabOTKe

YACTHOTO PEIICHHUS MOA33/aul YUMTBIBACT APIY-  Koumpomuce Koncencyc
MEHTHPOBAaHHYIO TO3MIUIO0 MOAEIH-ONIOHEeHTa Prc. 5.6 — Crparerns
JUIE TpUHATHS HaunOosiee S((GEKTUBHOTO PEIIE-  psapmoneiiCTBHs ABTOHOMHBIX
Hus. KomnpoMuce mpeamnonaraer, 4To aBTOHOM- Moieneif B criope
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Has MOJIEJIb MOXKET OTKAa3aTbCs OT CBOET0 YAaCTHOTO PEUICHUs MOoA3ajaud B
MONB3Y YAaCTHOTO PEHICHHs MOJIEIU-ONIOHEHTa B Clydae IPEeJOCTaBIICHUS
yOenuTenbHBIX apryMeHToB. KoHceHCcyc 03Havaer, 4To MpUHUMAaeMoe OKOH-
yaTelbHOE PEIIEHUE JOKHO COOTBETCTBOBATH B TOM MIIM MHOH CTENEHU pe-
HIEHWSAM 0337124 BCEX MOJENEH, T.e. IPUHUMAEMOE PELICHUE OIKHO ydH-
THIBaTh HHTEPECHI BCEX YUYACTHUKOB CIIOpA.

Takum ob6pazom, criop B ®I'ullC npeacraBnsier codoi THOPUAHYIO MO-
JIeNlb MHTErpalliy 3HaHUN 3KCIIEPTOB B YCIOBUAX, KOI/la UX MHEHHS HE COB-
naaawT. Crop — MexaHU3M KOMMYHUKAIUM U B3aUMOJEHCTBUS aBTOHOMHBIX
Mozeneit B @I'mMC. Crpaterust ux B3aUMOJEUCTBUS B CIOpPE BBIpAXKaeTCA
gepe3 «Koomneparuto — Komnpomuce — KoHcenceyc», a ciocod ¢opmuposa-
HUSl OKOHYATENBHOIO PEIIEHUs U3 YaCTHBIX — MHTErpalusl KaK arperupyro-
WA 1 KOMOWHHUPYIOIIUH JIEMEHT.

IIpu pemennn 3amaun OITulC co cnopoM Mojaeneil BBAEISAIOTCA ABa
YPOBHSI MHTETpaliy 3HaHMU: 1) WHTErpaumus B TOUKE pa3HOIJIACHH, Korjaa
MOJIellb, pelarolas noA3aaady ¢ onpeeIeHHON IieeBol (pyHKIuUeH, «cra-
KHMBAeTCsH» B CIOpPE C APYrod MOJENBIo, KaXaas MMEET CBOI «TOYKY 3pe-
HUS», 1IeIEeBYI0 (YHKIMIO U Ha0Op MapaMeTpoB, XapaKTEpU3YIOIINX pelle-
HHE 33/1a4X 3TOM MOJEIBIO; B TOUYKE PAa3HOITIACUI MIPOMCXOAUT COMOCTABIIE-
HHUE 3HaHMH (MX CpaBHEHHE Uil ONpe/elieHHs] Oojiee «CHIIBHOT0»), HX KOM-
OMHMpOBaHME MO OCHOBHOMW IeNeBOW (DYHKIMH M BBIPaOOTKa AajbHEHIIEro
IIyTH peleHns 3aaauu; GopMyia HHTETpali 3HaHWH B 9TOM Cilydae — Ipo-
JIYKIMOHHBIE NpaBuia Buaa «Ecmu ..., To ...»; 2) uHTerpamms B xone ¢op-
MUpPOBaHUS PE3yIbTUPYIOIIETO PELIEHUs 3aJa4d U3 Pe3yJIbTaTOB pELICHUs
Hoj3aad B TOUKaX pPa3HOINIACHs, Korja ofliee pelleHHe NpeicTaBisiercs
MOCTIEI0BATENBHOCTRIO PEIIEHUI Ha Pa3HBIX MOAEISIX, NPUBOAAIIEH K HYX-
HOMY pe3yJbTaTy; opMyiia MHTErpalli 3HaHWH B 3TOM citydae Oy/leT UMeTh
BUJI TEOPETHKO-MHO)KECTBEHHOTO OOBEMHEHHSI PELICHHI IKCIIEPTOB, IOITY-

YeHHBIX Ha pasHbIX dTanax permenns 3anaaun G K % G B % G K, rne G H,

G lzzi, G |_y| — pe1ICHus, MMOJYYCHHBIC Ha PA3HbIX 3TallaX pa3HbIMU MOACISAMU.

[lepBBIii BUI HHTErpaMy HA30BEM WHTErpanuel BrilyOb, KOT/Ia «CTAJIKH-
BaIOTCS» 3HAHUsI Mojienield (puc. 5.7,a), a BTOPO# BHJ — HHTETpanuell BIINPS,
arperupyroeil pemeHus, IoTydeHHbIe Ha Pa3HBIX dTanax pasHbIMU MOJe-
ssimu (puc. 5.7, ).

WHrerpanust BIMph oOecneyrBaeTcs IOCIEI0BATENHLHOCTRIO CIIOPOB B
Ipollecce pelIeHus CIOXKHOW 3amaud. MHTerpamms B Touke pa3HOrIacus
(BriryOB) mocTuraercs 3a CYeT TOro, YTO IKCIEPTHI (MOETH) TOTOBBI HIITH Ha
KOMITPOMHCC, BCTYNaTh B JAWCKYCCHH, YTOOBI B KOHEUHOM MTOr€ NPHITH K
KoHceHcycy. Kaxnmas mMozens He MpOCTO MPefoCcTaBisgeT B MpoLEcce Cropa
CBOE pellIeHNe, a YKa3bIBaeT 00JIaCTh KOMIPOMHUCCHBIX PEIIEHUH, HEKOTOPYIO
ynxmuro 1Y 1oBepust WK CyObEKTMBHON OLEHKH KauecTBa pelleHus (puc.
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5.8), IOKA3BIBAIOIIYIO, HACKOIBEKO MOJIENE JOBEPSIET TOMY HJIM HHOMY pellle-
HHIO M3 MHOXKECTBA BO3MOXXHBIX.

Touka pasgormacus
|

Y

PRGGHF
—_—

Gl’ GHB GHF GH®& GHE® GHF
G KE G HIF

|

G HY G K

PRGGKHFE
—_—>

Ornenka N
aJbTePHATUB

2 JIIIP D

Puc. 5.7 — JIBa BHJ1a HHTETPAIUH B CIIOPE MOEIEH

Crniop

HyXHO oTMeTHTb, YTO, HECMOTPSI Ha CXOXKECTh Ha3BaHMs, paccMaTpH-
Baemast (DyHKIMsI JIOBEpHUsl HE CBsi3aHa ¢ (DyHKIMEH, BBEJEHHOH B TEOPHHU
Hemmncrepa-Illedpdepa [222 — 224] u akTUBHO HCIIONB3yeMOi B paborax,
pasBuBaronux 3ty Teopuro [228 — 230]. IIpeanaraemast QyHKIMS JOBEPHUS
Ommke K pesyabraTaM, obodmatommm Teoputo Jlemmcrepa-llleddepa nHa
HeueTkne MHoOxecTBa [231, 232], oxHako, B AaHHOW paboTe mpemiaraercs
OpPHUTMHAIBHBIN MOJX0J] K MHTErpauuy (yHKIMH JOBEPHsT Pa3IMYHBIX MOJIe-
Jiel st MmozienupoBaHust npoiiecca cropa B CIIIIP.

Jlerko 3ametuth (puc. 5.8), uTo QpyHKuMs n0Bepus | ' HamoMuHaeT (yHK-

LUIO MIPUHAIIEKHOCTH, UCTIONIb3YeMYI0 B HeueTkux cucremax [1]. C momo-
IIbEO ATON (YHKIMH KaXk[ash MOJENb JUISl KAXKJIOr0 UCKOMOTO MapaMeTpa 3a-
JIa€T MHTEPBAJ JIOMYCTUMOCTH CJIEBA U CIIPaBa OT MOJYYEHHOTO €0 PEIICHUSI.
Ha puc. 5.8 ato untepBanist (E D) u (E E ), rme E — pemenue mon-

3aJla4y Ui JaHHOI'O YHCIIEHHOIO NapaMeTpa, MOIy4eHHOE MOAENIbIO, L U F
— MHTEPBAJIBI JOMYCTHMOCTHU CJICBa U CIpaBa OT penieHus E, coorBercTBeH-
HO. [nst pemmenuss E ¢yHkiums moBepus paBHa 1, MOIENb JTOBEPSAET 3TOMY
pELIEHUI0, HO CUYMUTAET J0-
IIYCTUMBIMUA U pELIEHUS, Jie- 1'}
JKarme B HMHTEpBajax
(E D) u (E E). Cre-
TIEHb JOBEPUS K 3TUM pelie-
HUSIM MEHBIIE, a, COOTBETCT-
BEHHO, HWXX€ U 3HAYECHUE
(byHKIMU T0BEpUSL.

OyHKIMS A0Bepus 3aja-
eTCS KaXKJIOH MOJENbI0 s
KaXXJI0ro IapaMerpa peliae-
MOI 3aJaud. HyCTB 3ajaya Puc. 5.8 — @yHKuus 10BepHst MOJEIN PEIICHUIO
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= { S ,5., g% peueHre KOTOpoi — COBOKYIHOCTb 3HAYEHHH Mapamer-
poB $.., & a HOMCK pemeHns BbinonHsor ase moxenu ( 0,, 0,), Torna

NOMKHBI  OBITH  3a7aHbl  (YHKIMM JOBEpUS JUTA  TEpPBOH  MOJIENH:
[, I?.., 1 —u masa sropoit momemu: LY, J*.., I . UroGwl 3amath

(GYHKIMIO TOBEpHS ISl KaXJIOro M3 IapaMeTpoB, HEOOXOIUMO 3a1aTh J0-
MyCTUMBbIE JIMANa30Hbl JOBEpHUS IJsl Kaxjaoro aprymenra. Ha puc. 5.8 atu
JUara3oHbl OTMeUeHb! uTepamu Dn F

OYHKIMS TOBEPHsI MOJACTH T Ka)IOro Imapamerpa OnpeaessieTcs ua-
Ma30HaMHM ee JIOBEpUsl Ui 3TOr0 MapameTpa M 3HaueHHWEeM Mapamerpa Juis
pelleHus], MPUHUMAEMOr0 MOJICIbI0 Ha KOHKPETHOM 3Tare aBTOHOMHOW pa-
60THI, T.e. QpyHKIMS 1oBepust MoJeny | o mapameTpy L ompenersiercst Kak

IW(-S. D, B, Tae D, — mamason noepust Mojenu ) uisi mapamer-
pa L cnesa or snauennss E,, E, — 3Hauenue mapamerpa L uist pelnenus,
IIPeIaraeMoro MoeNnbo | B TOUKe pasHornacusi, F, — AuanasoH H10Bepus
mozenu | juia mapamerpa L cnipasa ot 3Hauenus E,. JUis 3ajaHus Boex

(GyHKIMH TOBEepHs Mepel HauyalloM pelIeHHs 3aaul KaXKaas MOJIeNb JOJDKHA
OIPEJIEIINTh MHTEPBAJIBI IOBEPHUS JUIs KAXK0r0 apamerpa.

B xadecTBe mpumepa, pacCMOTPUM CIOp MOJIeNeil B TOUKe Pa3HOINIACHS.
IMycts nBe monenu ( 0,, 0,) pemator 3agauy = { $, peleHHe KOTOPOH —

3HaYEeHHE €JIMHCTBEHHOro mapamerpa $; E, u E, — 3Hauenus mapamerpa

$ U1 epBOi ¥ BTOPOH MOJIENH, ¢ KOTOPHIMU OHM MOAOILIN K TOUKE pas-
Hormacust; [, m [, — nmuanmasons! goBepus Mt nepsoi monenu; D, m F,
— st Bropoit moztenw; |"( S D, ,E,) — byHKums 10Bepus Ais nepBoii
MOJIETIH:

503 51 2E<1'811E19D

lw( ]SIDII’EII)F®1 1$ 1E)(11D19 1D 11 El' 1D (5'2)
Q(El 1'1: 1)611)|jn 11 El' 11S 1E

a 1"(s.,R,,E,,) — s Bropoii Monenu:

503 51 2E<1'821E29D

kw( IS 2D 21E21)F®1 ZS 51)( 2Dla Q 21 El' Qa (5-3)
9(51 2E 1)621)Fln 21 El' 2S zl-:rn

rie S — 3HaueHHeE NapaMeTpa, NPUHAMAEMOE B PE3yNIbTaTe Mpolecca cropa.
OO0mmit By (GyHKIIMU TOBEpUsl MpEJCTaBlieH Ha puc. 5.8. Kaxmas mozens B
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TOYKE Pa3HOIJIACHS IMPEJIOCTABISCT CBOC PEIICHUE W CBOI (DYHKITHIO JIOBE-
pus. IIpu 3TOM BO3MOXKHBI CIIEIYIOIIAE BAPHAHTHI:
1) 3nauenne E, coBmaino co 3Hauenuem E,, T.e. criop usnuiieH, 3To 3Haue-

HUe nmapaMmerpa (OJMHAKOBOE JUIsl 00X MOJIeNeli) CTAaHET OTIPABHON TOUYKOU
JUISI IOCTETYIOIIETO PeleHns MoA3aay KaxX /10 MOAETbIO:

S IE 2 IE'

2) 3HadyeHus mapaMeTpa $ pelIeHuH IKCIepToB, HE COBIANIM:

E oz k.

B aTOM ciryyae BO3MOXHBI BADHAHTHL: @)  3HAYEHHWE IlapameTpa pelIeHHs
OHOM MOJIeNIM BXOOUT B 00JIACTh JOBEpHUsl JIpyroi, HO HE HA00OpPOT;
0) 3HaueHWe NapameTpa peuleHHs OJHOW M3 Mojenel BXOAWUT B 00JacTh
(yHKIMU ToBEpHs Ipyroi M HaoOopoT; B) obiacTH (QYyHKIMHA IOBEpHsS MO-
JieNield TiepeceKaroTcsl, HO 3HAYeHWs ITapaMeTpoB pPEIIeHWH Mojened Haxo-
JISITCSL BHE 30HBI TIepeceueHus; T) (QyHKIMM JOBepUsl MofeJed He mepece-
KaloTCsl.

PaccmoTpum noapoOHee nepeunciieHHbIe B 1.2 CUTYalluu CIopa.

Cutyanus, Korja 3HaueHHe apaMeTpa OHOW MOJETH BXOIUT B 00J1acTh
JIOBEpHS IPYTOii, HO HE HA000POT (puc. 5.9), 3aMKUCHIBACTCS BRIPAXKCHUEM

B (B D E )
& «(E D, K

rie MO, , *M. O, z

Ha puc. 5.9 pesynprar pemenus nepsoit mogenu — [, ee uHTEpBaN 10-
Bepua — (D, ,E )|, pesynsrar BrOpoii Mmogenu — E,, eec uaTepsan
nosepust — (B, D, ,,E ,,). Kak BUAHO M3 pHCYyHKA, MHTEPBAs JOBEPUS
BTOPOM MOZEIH BKIIOYAET pelleHue neppoi mogenu E,. Orta curyanus o3-
HA4yaeT, 4TO BTOpas MOJAENb JOBEPSET PELICHUIO IEPBOM MOJENH, a IepBas
MOJIeTIb HE JIOBEPSET PELICHUIO BTOpod. B 3TOM ciyuae BTOpas Mozenb co-
I[JIAIIaeTCsl ¢ IEPBOM U NPUHUMAET €€ BAPUAHT PELICHUsL.

IIpoBoas ananoruro co cnopom 3xcrepros B CIIIIP, aTo cutyanus, korga
apryMeHTBI [EPBOro JKCIepTa yOeKAalT BTOPOro MONUTH HAa KOMIIPOMHMCC.
Ecny onuH 13 9KCIepToB 0O4EpTHI CBOKO 30HY AOBEPHs], a PE3yAbTaT IPYroro
Honaj B 3Ty 30HY JOBEpUsl, CIIPaBEUIUBO [OBOPUTH, YTO apryMeHTalus I10-
CJIEIHETO JKCIIEPTA OKa3aJlach CHIIBHEE.
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Crenesnp cormacusi BTO-
poit Mozenu ¢ mepsoii I\ —
3HAYCHUE (QYHKIIHH JTOBEPHSI
BTOPOM MOJENu AJs 3Haue-
HHA IIapaMeTpa S COOTBET-

CTBYIOUIETO PELIEHHI0 Mep-
Boi Mozmenu. B cnyuae Ha
puc. 5.9 s HaxoXIEHUs
CTENIEHU COrjlacus BTOPOM
MOJIEIN C NEpPBOM HYKHO

HAWTH 3HaUYeHHWE QYHKIUU
Puc. 5.9 —Yactuunoe cornacue BTOpol MojenH JIOBepHsl JUIsl BTOPOI MOJie-
C apryMeHTaMH IepBOru MOJCIN
Py P A mG3)m $ E:

&

&V zll\ﬁ/llEszn'z:-]) R]] zE— zB(zlﬁ' D

B pesynbTare cropa mpo-
U30IIa MHTETPAls 3HAHHMA
MoJIENIEH, W BTOpas MOJENb
coracunack ¢ TEpBOil. Pe-
3yNbTaT CHopa — KOJJIEKTUB-
HOE pENIEHWE, COOTBETCT-
BYIOLIEE PEUICHUIO TEepPBOi
momemu (S |E), u koobdu-

s LMCHT COr/acks BTOPOi Mo-
JIeNy © 3TUM perueHueM — N.

K

Puc. 5.10 — YactuuHoe coryiacie o0enx Mojesen CI/ITyaHI/IH, KorjJia 3Ha4yeHue

C apryMeHTaMu Jpyr Apyra rnapamMerpa pelieHus OJIHOMI

MOJIEIM BXOMUT B 00JAacTh (PYHKIIMU TOBEPHs JPYroi U HAo0OpoT (puc.
5.10), 3anuchIBaeTCs BEIPayKEHUEM:

'Fﬂ'(ﬁw leEv\/ll)nM
& (5 D, KR

rie MO, , M O, z

Ha puc. 5.10 pe3ynbTat perieHus nepsoit mogenu — [, ee unrepsan jo-
Bepua — (D ,,E )|, pesynbrar pemenus sropoi mogenu — E,, ee
unrepBan gosepus — (£, D, , E , )l Vnrepsan nosepus BTOpoil Moje-
JM BKJIIOYAeT pelieHne [, mepBoil Mosenu, a MHTepBan AOBEpHs MEPBOi
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MOJECIN BKIIFOYACT PCHICHUC gl BTOpOﬁ, T.C. BTOpas MOACIb NOBECPACT pe-

LIEHHIO TIepBOi M Ha000poT. OcTaeTcst pelrTh BOIPOC O CTEHEHHU JIOBEPHUs
KaXJI0M 13 MOZIeNIel pelIeHHIO ONIIOHEHTA.
CrerneHb coracus mepeoi Mozenu co BTopoit N — 3Hauenue GyHxumu

J0BEpUA HepBOﬁ MozeIn JId 3HAYCHU TapaMeTpa ? COOTBETCTBYIOLIECTO

peuieHro BTopoir Mozaenu. B ciydae, mpencraBieHHoM Ha puc. 5.10, s
HAXOXJICHUS CTCIICHU COTJIACHs IMEPBOH MOJEITH CO BTOPOW HYKHO HaWTH
3HaueHUe (PYHKIUU JOBEpHs Ul epBoit Mmogenu (5.2) mia S E:

II\YV lll\t/ZlEllﬂqlﬁ E) IFll IE 215(11)E'

Crenenb cornacust BTopoii Mozenu ¢ nepsoil N — 3HaueHne QyHKIMH
JIOBEpUs. BTOPOM MOJENH Ul 3HAUCHUs IapaMeTpa S COOTBETCTBYIOILETO

penieHuo nepBoit mojienu. B ciydae, npencraBieHHOM Ha pucyHke 5.10, mis
HAXOXJICHUS CTETICHU COTJIACHS BTOPOM MOJICNH C MIEPBOM HY)KHO HAWTH 3Ha-
yeHue GyHKIMYU qoBepus Uit BTopoi moxenu (5.3) ma $  |E:

[}YV 2|1\C/11E 21’D21’ El) E 11 ZE 25( 21)|:1'

Teneps HeoOxomuMo cpaBHuTh Kodppuimentst N u N. B pesynbrare
4ero, OyzeT BEIOpaHo penieHne, KO3 GHUINEHT T0BEPHS K KOTOPOMY BHIIIE:

S i}%ln 1N 2n]
R\ [

Curyaims, korna N’ I momkna paspemiathes ¢ MOMONIBIO OJHON U3
cTpareruii paspenieHust KoHdumkTa B cnope. Ha tekymem stane paboTs
CTpaTerueil paspeleHns Takoro pojia NpoTHBOpeydnii OblIa BIOpaHa crpare-
rus 1o npuopurery. s ee peanuzaniu HEOOXOIMMO, YTOOBI 10 Hadaia
pelieHus 3aJauy oJHa M3 Mojelield uMena Oonbiuuid npuoputer. Torga npu
BO3HMKHOBEHHMHU KOH(JIMKTa B CHOpE, IIPEUMYIIECTBO B BEIOOPE OKOHYATEIb-
HOTO pemeHust S Gy/eT OTAaHO MOJIENH, TIPMOPUTET KOTOPOH BBIIIE.

Ha puc. 5.10 Bumno, uto N Gonbine, vem N, nosromy, Tak kak ko3pu-
LUEHT JOBEpHUsS BTOPOM MOJIENIU K PELIeHHUIO MepBOi OoibIre, yeM Kodhu-
LUEHT JI0BEpUS NMEPBOI MOJENU K PEIIEHUIO BTOPOH, TO Pe3yIbTaTOM CIopa
CTaJIo NpUHATHE 3HAYEHHE apameTpa nepBoii mofenmn S| E. Koodduu-

EHT COTJIachsi BTOPOI MOZIEH ¢ 3TUM perierrem — .
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Ecnu rosoputs B Tepmunax CIIIIP, B pe3ynbraTe cropa Npou3oluia 1H-
Terpauyst 3HaHUH SKCIEPTOB, NMPHU KOTOPOH BTOPOI SKCIEPT COTIacHiCs c
nepBeIM. B 3TOM ciiydyae HeoOX0nMMO BEIOpaTh pElIeHHne TOTro 3KCIIepTa, pe-
IIEHUIO KOTOPOT'O JPYTOoH 3KCHEPT JIOBEpsSET ¢ HauOONbIINM K03 duimeH-
TOM JIOBepHsl. B maHHOM cityyae MpUHSATO pelieHre NepBoro dKCepTa, T.e. B
CIOpe €ro T0BOJIBI M apTYMEHTHI ObLIN CHIIBHEE.

Curyanusi, xorga objacTd QyHKIMH J0BEpHs MoJelieldl NepeceKaroTcs,
OJTHAKO 3HAYEHMs ITapaMeTpPOB pEIIeHUI 00enx Mojeeld HaxomsITcs BHE 30-
HBI TIEPECCUCHHUS, MOXKET OBITh 3amKcaHa BepakeHueM (puc. 5.11):

& (B Dv i Bs )Py
(b R E DK (5.4)
B D koK

rie MO, , M O, z

Ha puc. 5.11 pesynbrar nepsoit mozenu — [, ee uHTEpBaN nOBEpHU —
(E B ,,E ), pesynabrar BTOpOM MO#Enn — E,, ee uHTEpBaN J0BEpHs
- (g B ,E ,)l VnarepBan nosepus BTOPOH MOJEIM HE BKIIIOYAET pe-
menue [, mepBoii, a MHTepBan KOBepuUs NEPBOI MOJENU HE BKIIOYAET pe-
menue E, BTopoi, ogHako ¢hyHKIUM JOBEpHs MOAENEH mepecekaoTcs. JTa

CHTyallss O3HA4yaeT, 4To
I BTOpasi MOJIENIb HE JIOBEPSIET
peLIeHUIO TEepBOM MOAENHy,
a mepBas MoOJeNb — pelle-
HHUIO BTOPOH, HO CYIIECTBY-
€T MHOXKECTBO  KOMIIPO-
MHCCHBIX pEIIeHUH, KOTO-
PBIM B HEKOTOpPOW CTEIeHH
JIOBepsItOT 00e Mozenu. B
9TOM Ciydae, MOJEIH MO-
I'yT BBIpabOTaTh HOBOE pe-

) IIEHHE, KOTOpoe OyIeT ycr-

Puc. 5.11 — Ilepeceuenne pyukuuii joepus mozgeneii, PanBaTb obeHx u nexarb B
[IpH KOTOPOM B 00JIACTH TTepeCcedeHHs o0yacTi TepeceueHus UX
He JIOKHT PeLICHHEe HH OJHOMH MOJenn yHKLWI 10BepHST:

S'(zE P ED-
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Takum oOpazoM, mepecedenue (GYHKIUI TOBEpUs MOjeled 3aJaeT WH-
TepBaJ AUCKYCCHU — 00JacTh, B Mpefeaax KOTOpPOW MOJIENN MOTYT BBIpabo-
TaTh YOBJIETBOPSIOIIEE UX PELICHUE.

B peansnoctu skcneptel CIIIIP criopsT, aprymeHTHpYsl CBOM TOUYKH 3pe-
HUS, U, B UTOTE, IIPUXOMAT K OOIIEMY pELIeHHU0, MYCTh OHO U OY/AET OTIIH-
4aThCs OT T€X TOYEK 3PEHUS], KOTOPBIX IKCHEPTHI MPUAEPKUBAIUCH B Hadaje
criopa. JTo penieHre OyJeT KOMIIPOMHCCHBIM, YCTPaWBAIOIIMM OOOHMX 3KC-
TIEPTOB, a IPU MOJEIMPOBAHUHU CIIOpa OHO OYZET JIeXKaTh B MpeesiaXx nHTep-
BaJla TUCKYCCHU.

OnpenenyM QyHKIUIO AUCKYCCHH KaK ONEpanuio repecedeHus QYHKINH
JIOBEpUsl MOJIETIEN:

Gl IIF"

IF
5 . I

2

B rpaduueckoil uHTepnperanui QyHKIUA JUCKYCCHU — TPEYroJibHHUK,
00pa3oBaHHbIN B pe3ynbTaTe MepecedeHust QyHKIMI 10Bepus, OCHOBAHHEM
koToporo sBnserca untepsan (g, D, ,\E , )L [dus Toro uro0sl HaifTh

BEpPIINHY TPEYroJbHHKA, 33a1aBaeMoro QyHKIuel AUCKYCCHH, HEOOXOAMMO
HalfiTh Touky mepecedeHHs GYHKIMA 1oBepus. YUHTHIBas YCIOBHE
E, D ,.,E ,, (54) usnas Qynxuun nosepus moneneit (5.2) u (5.3),

1S 3HaueHus ' mapamerpa S B TOuKe nepecedeHus (GyHKIMH 10BepHs
MOJKHO 3aIlUCaTh PABEHCTBO:

($( ZE 2& ZI)j (11 El '1:§(11515 F

M3 KOTOPOro CJICAYCT 3HAUCHUC $( .

$< ( ZEIIF 11 E])(DZI I?]) 1' F (55)

Takum oOpazoM, GYHKIHIO JUCKYCCHH TIPH B3aUMOEHCTBUY JIBYX MOJIe-
JIel MOYKHO 3aJ]aTh BBIPAKEHUEM:

0, '1:-1 1'1:<1'821E 29
© F E
(2;1( IS 2D 21:E21)F Z}sz%? 21 I-:21 D' @ﬁa (5'6)

° F .S F,,E
O_El 171 1’ 21E1 11 21 g_ 1E 11F
Fl 2[? llF
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OYHKIMS AUCKYCCHU, 3aJIaf0INasi MHTEPBAJl JUCKYCCUH, B TpENeax Ko-
TOPOro OyAeT HaXOQUTHCS PElIeHHEe 3a/1a4M JUIs OJHOTO MapaMerpa Ha KOH-
KpeTHOM JTane, omnpexaeneHa. OmHAKO 3TO elle He pelieHue 3anadu. Pac-
CMOTpPHM, KaKUM 00pa3oM B Pe3yJIbTaTe JUCKYCCHH BHIPAOATHIBACTCS pellie-
HHe, B TOH WJIM MHOW CTeleHN ycTpauBaromee ooe moxenu. J{is atoro oopa-
TUMCS K TCOPUU HEYETKUX CUCTEM, B KOTOPOH BBEACHO MOHATHE Jeda33udu-
kanuu [1] — nmpeoOpa3oBaHUs HEYSTKOrO MHOXECTBA B CITUHCTBEHHOE (UeT-
KOe€) 3HaueHHe, KOTOPOe MOXKHO IepeaaTh B 00BEKT yIpaBiIeHHs] HEToCpea-
CTBCHHO Ha UCIIOJIHUTEIBHBIC MEXaHU3MEbI win uepe3 JIITP.

Paccmotpum aBa merona aedas3udukanuu GyHKIUU JUCKyccuu: 1) TeH-
Tpa TsHKECTH (PYHKIMH AUCKYCCHU; 2) MaKCUMyMa (DYHKIIMU TUCKYCCHUU.

Merton «IeHTpa TSHKECTH (YHKIIMU JTUCKYCCUI» OCHOBBIBACTCS HA HJICSX
MEXAaHUKH U MCXOJIUT W3 TPE/IONOKEHHUS, UTO YETKOe 3HAYCHUE S mapa-

METpa $ ", COOTBETCTBEHHO, PCHICHUC S, BI)Ipa6aTBIBaeMOe B PE3YJIbTATEC

JIMCKYCCHH MOJIEJIEH, pacIioyiaraeTcsi B IEHTPE TSHKECTH (QYHKIMU AUCKYCCHU
(5.6). Lentp Tsoxectd QpyHKIHMU TUCKYCCHU ONPEAENSETCS CIEAYIONM 00-
pasom:

§ (31S12cf( 1 Sl’ Ql’ ZE) B( :ﬁl% 1 Zl’ 21’821):) 1) E (57)

[oncrapnss (5.6) B (5.7), momy4daem:
gl IE 1 1E2 IE

1 1
E, D D\ Bk ED 1

§ D,
B, fF E,D
B, Ik E R
E D £, F
3 $ 2 2 GIS 3 11 1 lés

11
E, D D\ Bl B D F
By ik

QléE $ ZE ZDGS HE‘:‘BF 1 Ell

Paccuuran HUHTErpaJibl U YIIPOCTUB BBIPAKCHUC, TOJTydaCM:

$
(( Ql IE)Z( 11F21 E 21)3D 21( ID 153) (FZI 11 ]E 253) E D
3( Ql 1'1:)(( 21D 11)0:11( El Dl)2 EZ]( 11 D]])ZE (2']:]] 11 51)25 E D

B aToMm cnydae neHTp TspKecTH QUryphl OyzneT o3HayaTh HEKOEe KOMIPO-
MHCCHOE pElIeHHE, TIPUHATOE OO0eMMH MOjieNsMU B xofe cropa S &

KOTOpPOC OBLIO BBIpa6OTaHO B pE3YyJabTaTC AUCKYCCUU U OTIINYACTCA OT IICp-
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BOHAYaJIbHO MPCAJTOKCHHBIX MOACIAMU BAPUAHTOB. HpI/I 9TOM KOZ)(l)(l)I/IHI/IeH-
ThI COTJIaCHus HepBOfI u BTOpOfI MOACIIN 6y)1yT BBIYUCJIATHCA 110 (bopMynaM:

II\YV III\C’ IS?I’QD E) IEll IE IR ?1) s F
I}YV ZII\CIIS(;NDZI’ El) R 1 GZ$ ZB(ZI)j' D

Takum 00pa3oM, (YHKIMH TOBEpHs 3aJal0T OONACTH MOTEHIHAIBLHOrO
B3aumojeiicTBusl. Pe3ynbrar coBMelieHus (YHKIUA TOBEpUS — (QYHKIHUS
Jquckyccud. DYHKIMSA AUCKYCCHU — 00J1aCTh, OrPaHHMYMBAIONIAs BAPUAHTHI
pelieHust 3a1auu, npruemiemMsie st 0benx mojeneit. [lentp Tsoxectn QyHk-
MU JIUCKYCCHHU — PElICHUEe, YPaBHOBEUIMBAOIIee 3Ty GYHKIHIO, T.C., Tepe-
XOJISl Ha SI3BIK CIOpa, pEelIeHHe, KOTOpoe Oy/IeT YIOBICTBOPATH TPEOOBAHUIM
000MX IKCIEPTOB, YUUTHIBAIOIIEE UX TOYKU 3PEHHS, apTyMEHTAIUIO U BO3-
MOXHOCTh JAUCKyccHU. Touka paBHOBECHs (LIEHTP TsKeCTH) (DYyHKIUH JTHC-
KYCCHM — TOYKAa WHTErpaldd 3HaHui skcrepToB. Takum oOpasom, eciu
(YHKIMS TUCKYCCUU — UHTErpanus QYHKIUH JOBEpPHs IKCIEPTOB (MX Tepe-
cedeHue), KoTopas 3aJaeT 00JIacTh MOUCKA COBMECTHOIO PEIICHHS, TO TOYKa
PaBHOBECHS — 3TO PELIEHUE, «YPABHOBEIIMBAIOIIEE» CIOPHBIE MHEHHS JKC-
MepTOB. DTO TOYKA, KOTOPas MHTErPUPYET 3HAHUSA M MO3BOJIIET TOBOPUTH O
TOM, YTO, KaK Obl HU OBUI OJMH M3 IKCIEPTOB CHUIIbHEE JIPYroro, pelieHue
Oy[IeT NPUHSATO C YYETOM MHEHUIA 000HX.

Meroj «MakcuMyMa (DYHKIIUM JTUCKYCCUU» OCHOBBIBACTCS HA MPEIIOIIO-
JKEHHUH, YTO HAUITYUIllEe U3 MOYUYSHHBIX B XOJ€ AUCKYCCHU PELICHHUH, YI0B-
neTBopsirolee TpeOOBaHUIM 00eHX MoJiesIel, TOMKHO 00eceYnBaTh MAKCH-
MaJIbHO BO3MOYKHBIE TIPH KOHKPETHBIX YCIOBHSX 3a]aud 3HAYeHHs KodPdu-
[MEHTA COTJIACHS JUTS KaXKIOr0 U3 SKCIIEPTOB.

Tak KaK B cliy4ae JBYX 3KCIEpTOB QyHKIuUS quckyccun (5.6) MMeeT BH
TPEYroibHUKA, TO MAKCUMYM 3TON (PYHKIMU OYIET HAXOAUTHCSI B €ro Bep-
IMHE, 00pa30BaHHOW IepecevyeHrueM (QYHKIHE moBepust 3kcreptoB (5.5).
WMeHHO 3TO 3Ha4YeHHe OyAeT 3HAUYEHUEM MapamMeTpa, MPUHATEIM Ha JTAHHOM
9Tare pelieHus 3aa4u B XO/€ IUCKYCCHH:

S 1é (ZIEIIFIIZE)(Q] ]D)l' F

Koa¢uuments! cornacusi nepBoi ¥ BTOPOH MOIETH PaBHBI U BBHIUUCIIS-
I0TCSI B COOTBETCTBUU C BBIPAXKEHUEM:

N N'C, E,)DE,, O)'A.

Curyanus, xorna (GyHKIMH JOBEpUS MOeNell He repecekaroTcst (puc.
5.12), MOXeT OBITh 3amucaHa CICIYIONIMM 00pa3oM:
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B B Lo (5.8)

rie MO, , M DO, z

Ilpu Taxoil CUTYyalMu CIIOpP HE BO3HUKAET, TAK KAK Y MOJEIEH HET TOYEK
B3aMMOJICHCTBUS, T.€. He OmpeneneHa GyHKIUs AucKyccuu. [Ipu sToM BO3-
MOXHBI CJIEYIOIINE BAPUAHTEI PENIECHHS:
1) monens JIIIP cama BbI-
Oupaer pemeHus S, Tak

1

Kak MoOJEeN B JaHHOH
TOYKE pasHOrjacust He
MOT'YT BbIpaboTaTh perie-
HHUE, HE BCTYIAIOT B JIHC-
KYCCHIO;
2) monens JIIIP mpemna-
raer OJHOH WM 00euMm
S MOJEIAM PacIMpHTh CBOH
WHTEpBANbl JTOBEpHS IS
pemieHust TpoOJeMBl B
TEKyIleH TOYKe pa3Horja-
cHsL ZUIs TOTO, YTOOB! KOH(IIMKTHAS CUTYalWs OblIa pa3pelieHa;
3) mogens JITTP ocraHaBnuBaeT mporecc pelieHus U BEIOUpaeT Ipyrue Mo-
JIeTN ¢ QYHKIUSIMH J0BEPHS, TO3BOJIIOMNME 3((GEKTUBHO PELINTH 3a/1a4y.

B mo6om cirydae, Bce KOHQIMKTHBIE CUTYallMH U CIIOCOOBI MX paspelie-
HUSI 3aITUCHIBAIOTCS, YTOOBI ITPU TIOBTOPHOM PEIISHUH STOH 3a/addl WU I10-
Xoxel 3amaun, mozens JITTP monbupana Moxenu Tak, 4ToObl MEXAY HUMH B
TIpoLIecce PEelIeHHsT 3ajaul He BOZHUKAJIO KOH(IMKTOB WIIM X YUCIIO CBOMM-
JIOCh K MUHUMYMY.

Taxum 00pa3oM, IIpH MOJENUPOBAHUH IIPOIlECCa CIIOpa B TOUKE Pa3HO-
TJIacusi, BO3MOXKHBI TPH CTPATEruy pa3pereHust cropa:
1) KIjZl_]by ijbgyOhsa u3 Moneneli npHHAMAET pelieHUe, Mpe-
JIO’KEHHOE JIPYTOM, TIPM 3TOM CTENEHb COTJIACHS C OTHM PEIIEHHEM S BbI-

Puc. 5.12 — ®ynkumii noBepust Mojiesiel He epeceKarTcs

paxaercst kodddumuentom cornacus N. J[1g 3Toro Heo6XoauMO, 4TOOLI
(GYHKIMU TOBEpHsI MOJIETIEH IepeceKaInch U pelieHue, IPUHIMaeMOe OJTHON
13 Mojesel, BXOIWIO B (PYHKIHIO JOBEpHs Ipyroi, HoO He HaoOopot. [Ipn
3TOM OKOHYATENBHOE 3HAYEHHE TTApaMeTpa, MPUHATOE Ha 3TOM dTane — S —
3HaYeHHe MapaMeTpa, NpeIIOKEeHHOe OlHOM 3 Mozeneid, a N — 3To K03¢-
¢unueHT cornacus Apyroi mozenu. Takum oOpa3oM, NpH HCHONb30BAHUU
CTpaTeruyl TNpHHATHS BBIOMpAETCS €IWHCTBEHHAs ajbTepHATHBA IS IIPO-
JIOJDKEHUSI CIIOpa — PElIeHHe, MPEATIOKEHHOE OJHOM U3 MOJIeeH.
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2) Kljzl_1by \azbfgh]h ijOawidagmm npuHuMarOT pelieHue,
HPEIIOKEHHOE IPYTOil MOZICIBIO, TIPU STOM CTEHEHb COTJIACHs C STUM pellle-
HHEM BBIpaXaeTcsl KOAQPUIIMEHTAMU COTJIACHS NEPBOH M BTOPOW MOJETH —

N, N. Jlas sToro Heo6Xonumo, uToObI GyHKIMM TOBEpUs MOJIENeii mepece-

KaJlUCh, W PEIICHUS KaKIOW MOJCITU NPUHUMATHUCH JPYTOH, T.C. PEIICHUS
MoJieNiei JTOJDKHBI B3aUMHO BXOIMUTH B (DYHKIMU noBepus Apyr japyra. B
9TOM CIy4ae MOXXHO TOBOPUTH O TOM, UTO IPH HCIIOIH30BAHHU CTPATETUU
B3aUMHOIO TIPUHSTHS CYIIECTBYIOT JIBE AJIBTEPHATHBBI JUISI MPOMOJIKCHUS
CIopa: pelleHue, IpeUIoKeHHoe NepBoil Mozenbio — [, ¢ koadduuenTom

JI0BepHsl BTOPOil Mozienu sTomy pemenuto — I\ u perenue, npeayiokeHHoe
BTOpOH Mojienbto — F, ¢ koadduiuentom noBepHs IepBOi MOJAEIH 3TOMY
pemennto — N, T.e. ectb anvrepnaruser: (E, M u (E,, M. Ilpu stom
OKOHYATENLHOE 3HAUYEHHUE MAapaMeTpa, MPUHATOE HA 9TOM 3Tale — S — 3Ha-

YeHUe MapaMeTpa, MPeUIOKEHHOe OJHOW U3 Mojenei, koddurmenT nose-
pHsl K KOTOPOMY CO CTOPOHBI IPYrOi MOJEH BBIILIE.

3) KIjZI_]by ”~bkd®@dekdoienu He npiuHUMAIOT pelIeHHe, MpeiIo-
’KEHHOE TpeThel MOJIENbI0. B aTOM ciiydae paccMaTpuBaercst (pyHKIUS JTHC-
KYCCHH M BBEIPa0aTHIBacTCs HOBOE PEIICHUE, YAOBIETBOPSIOIIEE TPEOOBAHH-
aM obenx Mojerneil. J[ns mpofoiKeHus cropa eCTh OfHA ANbTEpHATHUBA —
COBMECTHO MPHUHATOE pelIeHHE — S, MPUYEM Kak/as MOJIeTb OyleT UMETh

cBoit koo duumenT nosepust k sromy pemennio — Nu . Baxkwno, uto 310

pelenye yctpauBaer o0e MOJIEIH.

PaccmotpuM cuTyanuio, Korga B TOYKE pa3HOINIACHS MPU NPUHATHH pe-
LIeHHs 3apaHee 3a/1aH Habop albTepHATHB, M3 KOTOPBIX HY)KHO CAEJaTh BbI-
60p. HazoBem 3Ty crpareruto «crpaterveil BbIOOpa U3 ajbTepHATHUB». OJTa
CHTYyallsi MOXXET BOSHUKHYThH 110 CIEIYIOIIUM IpuunHaM. B mporecce pac-
CYXJEHHUS TIepe]l MOJIEbIO HE CTABUTCS HUKAKUX OrpaHUYEHHH (Kpome or-
paHMYEHMH, HaKJIaIbIBAEMbIX YCIOBUSIMH 3aJlaud Ha YHCIEHHOE ITpEeCTaBIIe-
HHE pe3y/abTaTa), U MapaMerp, NOIYYeHHBIH MOJIENbIO, MOXET MPUHSTD JIO-
6oe 3HaUeHHe U3 Bcel obyacTy ero 3HaueHni. OHAKO 3a4acTylo B Ipolecce
criopa HeOOXOIMMO BBIOpaTh OIHY W3 3apaHee IMPEOoNpeeIeHHBIX albTep-
HAaTUB, KOTOPHIE MOTYT OTIIMYATHCS OT HOHSTHS» MOJEIH O MAaKCHMaJbHO
s¢pdexkTuBHOM pemeHny. Hanpumep, B pe3ysabTaTe criopa MOAEIH MTOTYIHIN
pelenue, MpeacTaBisiioiee co00i HEKUii HabOp mapaMeTpoB, KOTOPHIA He
COOTBETCTBYET albTepHATHBaM BhIOOpa Ha JaHHOM atane. OHU MOTYT 3aja-
BaThcs Mozenbto JITTP.

Paccmorpum, kak pemaercs 3aaada B 9ToM ciydae. [Tycte B onpeneneH-
HOW Touke pasHoryacus Mmopensto JIIIP 3amaHO MHOXECTBO albTepHATUB
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$ {$ $.. $. xaxmas U3 KOTOPHIX COAEPXKUT 3HAUCHUS MapaMeTPOB
pelaeMoi 3a/1a4n, COOTBETCTBYIOIIUX 3TOH albTepHATHBE!

$/ { S{p"'a %iq;a

rie \— Homep anbTepHaTuBbl V ‘1,2,.., 6, |— HOMep mapamerpa peruae-
moit 3amaun L ‘1,2,.., ( KonmdecTBO SKCHEPTOB, pelIAlONIUX 3ajady —

J1Ba, KOJIMYECTBO [APAMETPOB — {,

Jls kaxioro mapaMeTpa JI0/bkHa ObITh 3a/1aHa (QYHKIUSI IMCKYCCHHU DKC-
nepToB. Torna MOXKHO TOBOPHUTH O MHOXECTBE (DYHKIIMH JUCKYCCHH ISl BCEX
[apaMeTPOB B TOUKE pPa3HOINIACHUSL:

EcrecTBEeHHO, YTO B XOJ€ peUIeHUs 3a]aud OyayT paccMaTpuBaThCs TE
aJbTEPHATUBBI, Y KOTOPHIX 3HAYEHUS BCEX MApaMETPOB BKJIIOUEHBI B COOT-
BETCTBYIONIME STUM MapaMeTpaMm (QyHKIMU TUCKyccuu. O003HAYMM MHOMKE-
CTBO PacCMaTpUBAEMBIX aJbTEPHATUB KaK MOJAMHOKECTBO OCHOBHOI'O MHO-
xectBa $, T.e. $ ¢ 4 npu ycmoBum, uTo 11 Beex dneMeHTOB  $ BHIMON-
HSCTCS YCIOBHE: — § 4 f . Takum obpasom, Bo mHONecTBe $ comep-

JKATCA TOJIBKO TC AJIbTCPHATUBLI, KOTOPBIEC MOT'YT OBITE BBI6paHBI B IIporecce
CIiopa ABYX OKCIICPTOB:

$ {5 B,

rae b — HoMep ajbTepHaTuBel, P /1,2,..., 0

Tak kak KaXJ0€ 3HAUYCHUC IMapaMeTpa, MpeaiaracMoc aHBTepHaTHBOﬁ,
JISKUT B 001aCTH (byHKHI/II/I AUCKYCCUH, TO OHO UMECT CBOIO OLCHKY Yy KaX-
I[Oﬁ MOJECJIN, BbIPpAKCHHYTO KOS(b(bI/IIII/IeHTOM JOBEPUs, UTO IMO3BOJIACT 3allu-
CaTh KAXAYI0 aJIbTCPHATUBY KakK Ha60p nap — KOE)(l)(l)I/IHI/IeHTOB JIOBEpHs SKC-
TNEPTOB K Ka)KZ[Oﬁ AJIBTCPHATHUBC:

S (ORGSR,

ITo xaxxaomMy mapameTpy A KaKIOW aJbTepHATUBBI €CTh JIBE OLEHKH —
K03(GHUIMEHTHI A0BepHs KaxJ0ro skcnepra. [Ipu BeiOOpe anbTepHaTHB OYy-
JIEM UCIIOIh30BaTh METOJl CYMMBI HAaMMEHBIINX KO3((HUIMEHTOB MO KaXJ0-
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My napameTpy. HpI/I OTOM CPABHCHHUEC AJIbTCPHATUB CBOAUTCA K CPABHCHHIO
9THUX CYMM. OHCHKa AJIbTCPHATUBBI BBIYUCIISACTCA 110 Q)opMyne:

2_$, :Qmin( Ni,s 2@5,5

L1

a Jydias ajJbTEPHATHBA UMEET OOJIBIIYIO OLECHKY:
$ max(29).
P

B urore npusenem anroput™m mozaenuposanus crnopa B CIIIIP ¢ ucnons-
3oBanueM ['nlC:
1) ¢popmynupoBKa 3a1aun: BEIOOP KOJMHMUYECTBA MOJIENIEH, onpeaeneHue Gpop-
MaTa MCXOJHBIX W BBIXOAHBIX JAHHBIX (TTapaMeTpsl 3aJaull — MOJOKUTEIb-
HBIE YHCIa);
2) AeKOMNO3UIIMS 337a4H Ha CTPAThI METOIOB CHOPSIINX MOJIETEH;
3) onpeneneHne KOIMWYECTBA TOUYEK PA3HOIIIACHS, KOJINYECTBA M XapaKTepH-
CTHK IIapaMeTpoB, KOTOpbIe OyayT ONpenensThesl B 9TUX TOYKaxX; OIpesese-
HHE aJIbTEPHATHB ISl BEIOOpA B TOUKAX Pa3HOIJIACHS;
4) 3amanue GYHKITUIA JOBEPHS KaXT0H MOJEIH ISl KAXKIOT0 Tapamerpa;
5) MHUIIMMPOBAHKE PEIICHNUS 3a/1a41 KaXKI01H MOJIEIBIO;
6) peleHue KaXa0i MOJIEBI0 CBOCH TO/13a/1a4H;
7) TOuKa pa3HOIIACHS: SKCIIEPTHI JOJKHBI ONPEAETUTh 3HAYSHUSI TPEOYEMBIX
rapamMmeTpoB, OpPraHu3ys CIiop;
8) ecnu anpTEepHATUBHI BHIOOPA 33JIaHBI, IEPEX0UM K 11. 9, nHaue K 1m.10;
9) onpeneneHue Jydineil aabTEpPHATUBBI MO CTPATETHH «BHIOOpA U3 AIbTEp-
HaTtuBy. Eciu perieHne ycrienrHo, mapameTpsl Jyqiiel anbTepHaTUBBI CTa-
HOBSITCS MICXOJHBIMH MTapaMeTpaMu JUIsl JaJIbHEHIEero peleHns 3a1auu, me-
pexon k 1. 11; ecnu peurenue He ycnemHo, Mozens JIIIP npuHuMaer pemre-
HHE O CMEHE aJIbTEPHATHB, BHIOOPE HOBBIX OMITOHEHTOB WJIM 33J]aHUHM HOBBIX
(GyHKIMH 1oBepHs MoENel, Mocie Yero 3ajada pelaercsl cHavdana, J0o
nepexo K 1. 6;
10) pemreHne 3aauu B TOUKE Pa3sHOIIIACHS METOJAMU «IPHHATHS), «B3aUM-
HOT'O TIPUHSATHUS» U «IUCKyccun». Eciu perieHue ycremHo, napamMmerpsl, 1mo-
Jy4eHHbIE NPH PELIeHUH 33/1a4M B TOYKE Pa3HOIJIACHS, CTAHOBSITCS MCXO[-
HBIMH [TapaMeTpaMH JUIsl TAIbHEHIero pemeHns 3a1a4ym, nepexon K m. 11;
€CIIU pellieHue He ycnemHo, moaens JIIIP npuaumaer pelienue o CMeHe anb-
TEpHATUB, BEIOOPE HOBBIX ONIIOHEHTOB WM 33/IaHUW HOBBIX (YHKIHWH J0Be-
pHsL MOJIENIeH, MoCIIe Yero 3ajaya pemaercsi cHavasa, J100 rnepexos K 1. 6;
11) ecnu pemeHue 3ajauul He 3aBEPIICHO, IIEPEXON K 1. 6, WM PE3yJIbTaThl
peuienus 3anaun nepegatorcst moaenu JIIIP, koTopast MOXKeT NpUHSATH pellie-
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HHE O TIOBTOPHOM DEIIEHHUH 33Ja4ll ¢ HOBBIMU MOJAEJSIMU WJIN TIPUHATHH I10-
Jy4EeHHBIX Pe3yIbTaToB.

Pesromupys paznesn, aBTOpbl OTMEUAIOT €ro MPAaKTUYEeCKYK He3aBeplIeH-
HOCTB: K COXKaJICHHIO, HA MOMEHT HaITMCAaHUs KHUTH HE yJaJloCh peajn30BaTh
u anpobupoBats anroput™ QyakurnonupoBanus I uMC ¢ HeueTkol cucremoi
Cropa aBTOHOMHBIX MOJIeIed. DTO OOBSICHSIET cofepikaHue pas. 5.4, B KOTo-
POM MEXaHHU3M CIIopa MOJIENIpYeTCs: 0€3 HEYETKON JIOTHKH.

J r_gb_keh'ghc eh]bklbgbh kdhc azZz”Zq
f _lh~hf hjljZgbaZpbb kihjZz fh~_e ¢

Paccmotpum mpumep pemenus CJI3 nocraBku ToBapoB €O CKJIajga B TOp-
TOBBIE TOYKH METO/IOM CITOpa MOJIeIel ¢ eIMHCTBEHHON TOUKOW pa3HOIIacus
B KOHIIE PacCY>KICHHM.

Bonurens 3arpyxaer B Ipy30BHK TOBaphl CO CKJIaja M Pa3BO3HUT UX IO
TOPrOBBIM TOYKaM, IYHKT CO CKJIaJIOM — OTIIpaBHasi TOYKA JABIKEHHS. Y BO-
JIITEIISt €CTh CIIMCOK ITyHKTOB JIJISI JIOCTaBKH TOBApOB, KOTOPbIE CBS3aHBI Me-
XK1y coboii noporamu. HeoOXxoquMo pa3Be3Tn TOBaphl M BEPHYTHCS, ITOCEIIast
Ka)XIIbIi ITYHKT OJMH pa3. BoauTemo BeIAA0TCS KOMaHIMPOBOYHBIE U OrOBa-
PHUBAIOTCSI CPOKHU 3aBepileHust pabotsl. [Ipy ABMXKEHHH M3 OJHOTO ITyHKTa B
JIPYrof TpaTHUTCS 4acTh KOMaHIUPOBOUYHBIX. B mieanbHON cUTyanun BOIU-
TeJb JIOJDKEH MOCETHTh BCE ITYHKTHI, HO 3TO MOXKET OBITh HEBO3MOXKHBIM H3-
3a HEXBATKH JIEHET, BpEMEHH WK Toro u japyroro. CtaBuTcs 3amaya BIOOpa
Mapuipyra JBWKEHHS C ITOCEIIEHHEM MaKCHMMAJIBHOTO YHCJIa MYHKTOB IPH
MUHHAMAJIBHBIX 3aTpaTax ¥ MUHUMAaJIBHOM TPOHIEHHOM PacCTOSHHH.

Boaurens, Haxonsck B OTOpPaBHOM TOUKE, CIOJa e U Bo3Bpamaercs. Ha
BEIOOp IMOCIEAYIOIIEro MyHKTAa BIMSIOT: JUIMHA MapUIpyTOB, BPEMSI M CTOH-
MOCTb JIBDKEHHUS IO OYepeHOr0 MYHKTa, BO3SMOXKHOCTh HAJIMYMS MPOOOK Ha
nopore. IToceTuts Bce TOProBbIe TOUKH BOJAWTEND JOJDKEH 338 OrPaHMYEHHOE
BpeMsi, pabouyro CMeHy.

CdopmynupyeM NMOCTaHOBKY 3a/1a4H.

3amanbl (oposioB, PacCTOSTHUS, CTOMMOCTB U BPEMsI TIEpEMEIIEHUs] MEX-
Iy ropoaaMu. BoauTenb qomKeH BblexXaTh M3 MEPBOrO ropoja, MOCETUTH O
pa3y Bce ropojia U BEpHYTHCS B HCXOAHBIN. B KakoM mopsake Hy>KHO 00be3-
&KaTh TOPO/a, YTOOBI 3aTpaThl Ha MEpeMeIIeHNs] He PEBBICHIN KOMaHIUpO-
BOYHBIX, BpeMs IIPOXOXKIEHUSI MapuIpyTa ObUTo He OOJbIIe CPOKA BBHITIONHE-
HUS 33JJaHUS ¥ TIPOMJICHHOE PACCTOSTHUE ObIJI0O MUHHUMAJIBHBIM?

[TycTs anmuHa noporu — QuBpeMst IBIKEHHS — YYjCTOMMOCTH IBMKEHUS —

F wmexny ropogamu | MChopmupyem matpuiibl: paccrosauii (/), BpemeH
(7) m croumocreii ( & Ha mepees3s U3 OJHOrO ropoja B apyroi. Tpedyercs
HAWTH MapupyT 7, JUIMHA U CTOMMOCTH KOTOPOr'0 OYIyT CTPEMHUTHCS K MH-
HUMAaJIbHBIM 3HAYEHHSM:!
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1

npu yCJI0BUH, YTO BPEMs IMMOC3JIKHN HE IMPEBLICUT UHTCPBaJIa L]j .

Wu [ <SW1$'

m——Q

Hmnst pemmenus CJI3 meromom crniopa mopeneit B ®I'ullC paspaborana
«Cucrema xommbtotepHoro mozaenupoBanus (CKM)» 111 MMHTalMOHHBIX
9KCIIEPUMEHTOB U KOMOMHUPOBAHUSI PACCYKIEHUH DKCIIEPTOB.

B cucteme peannzoBaHbl TpU METO/IA PACCYXKIICHUS IKCIIEPTOB!

1) Ha ocHOBe NPOAYKIMOHHBIX NpaBui «Ecmu ... To ...» [1];
2) Ha ocHoOBe onbITa [233];
3) c npumeneHueM Qakropa yBepeHHoOCcTH [233].

«Cucrema xomnbrorepHoro monenuposanus (CKM)» — 31o uHTErpUpo-
BaHHAas cpena Ul PEelIeHHs TO0JIb30BAaTeNIeM 3aJauyd ¢ NPUMEHEHHUEM Tpex
METOJIOB PACCY)XKICHUSI M HAOIIONEHMH 3a cropoM (QYHKIHOHAJIBHO M30bI-
TOYHBIX MOJIEJIEH.

Kaxxnmas Mozens paccyxieHnst obecriednBaeT aBTOHOMHOE pelIeHHe 3a-
naun. [Tomp30BaTenb MOXKET CPaBHHUTH PE3YJIbTAThl MOZIETIeH pacCyXIeHUs 1
paspeunts cniop moxeneil. CKM nmaer BO3MOXKHOCTh PEUIUTH 3aj[auyy aBTO-
MaTHYECKH, UMUTHPYs TPH JMHUH PACCYKICHUH SKCIEpPTa MO/ yIpaBIeHUEM
mozenu JIITP.

Nmutupyerca pemenne CJI3 B CIIIIP, cocrosmeit u3 JIIIP u tpex skc-
MIEPTOB: KCHEAUTOPA, (PMHAHCUCTA M aHAJIUTHKA. DKCIEPTY TPAHCIOPTHOT O
OTZIeJIa COOTBETCTBYET MOJENb PACCY)KIEHHH Ha OCHOBE OIBITA, DKCIEPTY
SKOHOMHYECKOT0 OTZENa — Ha OCHOBE MPOAYKIMOHHBIX MpaBui Buaa «Ecnn

. TO ...», @ DKCIIEPTY aHAJUTHYECKOT0 OT/eNa — C UCHOJIb30BaHueM (paKTo-
pa yBepeHHocTH. HazoBeM aTu Mozienu 3-, - ¥ a-MOJEIbIO.

B CKM xaxnas JUHUS PACcCyXIEHUs] UIMUTHPYET pelIeHUe 3aJa4d dKC-
nepToM. Tak Kak OH BHIWUT 3aJady PO ecCHOHATIBHO, NCXOIHAS 3a/1a4a pa3-
JieJIeHa Ha TPH MOJ33/1a4H, COOTBETCTBYIOIINE IPEJICTABICHUSIM O Hel Tpex
9KCIIEPTOB. DKCIEPT YISl pelieHus noazanadn Gopmupyer HaOOp MCXOJHBIX
JaHHBIX. Pe3ynbTaTel pemeHus moaszagad noctynatoT B moaens JIIIP, cpas-
HUBAIOTCSI, ¥ BBIOMpaeTcs MOAXOAAMH. B kauecTBe MOMOIHUTEIHHON HH-
¢dopmaru JITIP mpemocTaBisitoTcss CBeNeHUS 00 YBEPEHHOCTH B BBIOOpE
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Mapuipyra, copMUpPOBaHHOM pacCyI€HUSIMHU Ha OCHOBE IpaBuil. B Mozienu
JITIP BBIumcisieTcss «IMOOEAUTENb» CIopa. BeIOpaTh pelIeHue CIO0XKHO, I0-
CKOJIbKY: 1) pe3yabpTaT MOXET OBITh MPENCTABIICH JIMHIBUCTHYECKUMHU TIepe-
MEHHBIMU; 2) B pe3y/bTaTax PEIICHUs] €CTh OIIEHKH MapaMeTpoB 3ajadH, He
MO3BOJISIFOIME OFAHO3HAYHO OLIEHUTH MPUHSTHIC YAaCTHBIE PELICHUs. DKCIep-
ThI 0OOCHOBBIBAIOT CBOM PEIICHHMs, YTOOBI MOBBICUTH JloBepue K HuM JIIIP, a
B CKM nnst 3Toro uMutHpyercst apryMeHTanus. PaccmorpuM Tpu Moneny,
HCTONb3yeMBbIE B CUCTEME: MOJIENIb PACCYKJCHUN HA OCHOBE OIBITA, MPOIYK-
LIHOHHYIO 0a3y 3HAHWI M MOJIENIb PacCyXJICHUH ¢ UCIONIb30BaHUeM (akTopa
YBEPEHHOCTH.

Fh”_ev jZkkm ~_gbc k bkihevaHlpnzigdms pelndunkZ
Ha OCHOBE OIIbITa, IKCNEPT HE CTPOUT IIETIOUEK PACCYKICHUMH, a ONepupyeT
3HAaHWSAMHU O PEIICHHSX MOMOOHBIX 3ajad. Ero mamsTh mo3BoiysieT OBICTPO
HAUTH TTOIXOSIIMIA MPEIECHT [S], OH COMOCTABIISIET CUTYaIMU U (HhOPMUPY-
€T pellleHHe COIIACHO YCIOBUAM 3ajaud. PaccyxneHus Ha OCHOBE OIbITa B
CKM uMUTHPYIOTCS aHAIOTUYHO «KH3HeHHOMY Lukiny» CBR-cuctem [5].

B cucreme CKM npu MofenupoBaHUU peLICHHs 3aJaddl METOJOM HMU-
TalUK PacCyXJAEHUM HKCIepTa Ha OCHOBE OMNBITA POJIb MAMATH YEIOBEKa WI-
paer 0a3a NpereaeHToB, B KOTOPOW Cozep KaTcs yCIIOBHS 3a/1a4 M pe3yibTa-
TOB X pemeHus. [Ipn HeoOXOAMMOCTH peleHus 3a1a4H ITPOUCXOHT ITOUCK
B 0a3ze Takoro npeueneHTa, KOTopblid Hanboee Moxox Ha ee yciaoBus. Cxoa-
CTBO Mpele/eHTa BhIpaxkaeTcsi KO3 (UIMEeHTOM Noao0us . ji, 3HAUYCHUE KO-
Toporo Jexxut B uHTepBase [0, 1]; yem Oonblie ero 3HayeHWe, TEM Ipele-
JIEHT peJIeBaHTHEE YCIOBUIO MOJ3adauu.

CyTb Me€XaHuU3Ma — COIOCTAaBJIEHHE NAaHHBIX 3aJaud C MpeleaeHTaMUu,
OITMCHIBAIOIMMH pelIeHue 3ajad, u3 0a3bl npeueneHToB. basa nperneneHToB
— TEeKCTOBBIN (aiiy, COCTOSIIMIA M3 CEKUUH YCIOBUS U CEKIHUU PELICHUs.
Ceknust ycnmoBusi HaumHaercst co ciaosa 3 U H F HiGddg@ndiser: crmcox
TOPOZIOB; HAYAJIBHBIN TOPOJ MaplIpyTa; BpeMs, BBIACICHHOE Ha MPOXOXKIE-
HUE MaplIpyTa; OTHOLIEHUS MEXIy NapaMu ropoaoB. OTHOLIEHHE MEXITY
JIBYMsI TOpOJIaMH 33JIa€TCsl PacCTOSIHUEM, BPEMEHEM, CTOMMOCTBIO U UMEET
¢dopmar:

<IlynkTt ornpaBienus><IlyHKT Ha3HaueHHs™> (3HayeHHe JIUHBE>,
<IlynkTt ornpaBienus><IlyHKT Ha3HaueHHs™> \A3HaueHHe BpEMEHI>,
<Ilynkt ornpaBieHus><IlyHKT Ha3HaueHus™> F<3HaueHwe crommocTy™>.

CBeZ[eHI/IH O pPE3yJIbTaTC PCUHICHUA 3aJa4U U1 UCXOAHBIX JAaHHBIX U3 CCK-
WU YCJIIOBUS COACPIKUT CCKIUA PCUHICHUA. Ona HaunHaeTcs cl1oBoM «Resulty
" BKIIFOYACT PE3YJIbTAThI PCIICHUS: paHI/IOHaJ'IBHHﬁ MapuipyT-peuicHue, 1Jjiv-
HY, Bp€MA U CTOUMOCTbD.
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Mopenb paccyxJIeHui Ha ocHoBe onbiTa B cucreMe CKM gyHKImoHUpy-
er creayroumM oopasoM. Ilonk3oBaTens 3a1aeT UCXO/HBIC NTaHHbIC U BHIOH-
paet ¢aiinr 6a3b1 npeneaeHToB. [ BEIOOpa mpereieHTa mapaMeTphl UCXOI-
HOM 3a/audl CPABHHMBAIOTCS C MapameTpaMu MPele/eHTa, MO pe3ylnbTaTaM
CpaBHEHHSI BEIYUCISIETCS KO GUIUEHT Mo0o0us. ANTOPUTM CPaBHEHHSL:

1) mpoBepsieTcsi COBMaCHUE CIUCKA TOPOJIOB B MPELIEICHTE U B 3a]1a4¢;

2) mpoBepsieTcs COBMAICHUE HAYAILHOTO TOpo/a B MPEUECHTE U B 3a1a4¢;
3) CpaBHHBAIOTCS APAMETPhI 331a4H U MPELE/ICHTa: TPAHUYHOE BPEMsI, pac-
CTOSIHHE, BPEMS M CTOMMOCTh MePEMEICHHS MEXTy TapaMH FOPOJIOB;

4) paccuMTBHIBaeTCS JUIS Mapbl TOPOJOB U I Mapamerpa Kod(pdUIUEHT mo-
JOOUsI . j, KOTOPBI YMHOXKAETCS Ha «3HAYMMOCTb» mapamerpa Z(3aJaroTcs
9KCTIEPTAMH JUISl PACCTOSHHS, BDEMEHH U CTOUMOCTH);

5) paccumnThiBaeTcst KOAQPUIMEHT MOJ00Ms TpeneaeHTa . i o Gopmyie:

Q Q
sl 2]] : : ( DijLMNZ)j ( D2 ¢ D«
L1 M
s , Lz,
U M3
rie DBj, DO, Dk Djj — xo3dbdunmenTsr Mono00Us paccTosHHSA, BPEMEHH,

CTOUMOCTH, TPAaHUYHOTO BpeMeHH; Zjj, Zj, 2, Zx— Beca MmapaMeTpoB «rpa-
HUYHOE BPEMSD), «PACCTOSHUE», «BPEMS», KCTOMMOCTHY.

[penenenT ¢ MakcMMalbHBIM 3HauYeHHEM Kod(dduimeHTa mono0us BbI-
Oupaercst Ui pelIeHus 3aJauy, IOC]e Yero OH aJalTUpyeTcs K TeKylleH
CHTYyallMH: B KQUECTBE PAI[OHAJIBHOI'O MaplipyTa BHIOMpaeTCs MapuipyT U3
TIPEere/IeHTa, HO ero napamMeTpbl PacCUMTHIBAIOTCS MCXOJS M3 JIaHHBIX 3ajla-
un. Hanpumep, st misita ropogoB § % & ', ( B pesynbrare pemieHus: Ha
OCHOBE orbITa ObUT BeIOpaH mpeneaeHT ¢ mMapupyrom $ % ' (& $Tak kax
TIPEIEeJICHT He COBIA/IAeT C 3ajiadeid, TO XapaKTepUCTHKH ero Mapuipyra Oy-
JyT OTIMYAThCS OT XapaKTepUCTHK MapuipyTa B 3ajade. UToObl Mapmpyt
OTBEYaJI YCJIOBUSIM 33J1a4H, MOCIIEI0BATEILHOCTh TYHKTOB Mapuipyra Oeper-
csl U3 TpeleneHTa, a MapaMeTpbl ero pacCUMTHIBAIOTCS Ha OCHOBE JIaHHBIX
3aJ]a4H.

Jl1s monp30BaTens TOMOJIHUTEIBHO BbLIaeTcst HHGopMarust o Koddduru-
eHre monobus. Yem Bblie 3HaYeHHe KoadduimenTa, TeM OoJblIe 0BEpHs Y
JITTP BBI3BIBAET pe3yabTaT PELICHUs 3aJauu.

Fhr_e¥kikm *yogdZ hkgh\_ ijh~mdpbhgguo ijZ\be \b~"Z
I h «?2Pa3paborana 6a3a 3HaHuil, cofepxanias npasuina «Ecnu ... 10 ...».

[IpaBuna pmensrcs Ha rpynmsl: 1) BeIOOpa JIydinei andbTepHATUBBI U3
MHO)KECTBA BO3MOXKHBIX; 2) 00ABJIEHUS JTy4llel albTePHATHBEI K TEKYIIEMY
Mapuipyry; 3) 3aBeplleHUs] PacCyXICHUs, KOrJa Bce ropoja npoiaeHsl; 4)
OCTaHOBKH PACCY)XJIEHUH, KOTa BpeMs MPOXOXKAECHHUS MapUIpyTa HpPEBBICHT

165



muMuT. Beero B 0ase 3nanmit 39 mpasuin. Ha puc. 5.13 mokazan ¢parment
rpada U/WJIU mist 6a3wl 3HAHU.

cevljgZlb\: cevljgZlb\:

W ij 55/15@175 G'zs W"zs ';_S!z'g W ij é/ISOI?E

Puc. 5.13 — ®parment rpada V/MJIU BeOopa Iydinero u3 IByX albTePHATHBHBIX MapIIPyTOB

Orot noarpad oTpaxaer Npolecc CpaBHEHUS U BHIOOpPA JIyUIIEro U3 AByX
aJbTEepHATUBHBIX MapupyToB. [lepBblii MapuIpyT UMeeT mapameTphl: JUTHHA
( ©), spems (W), croumocts ( F?), Bropoit Mapuipyt — miuna ( ), Bpems
( W), croumocts ( E°). Tlapamerp : — ciyxeOHbIH napameTp Uis cOKpalile-
HHMS TIPOCTpaHCTBa noucka Ha rpade W/MJIN, mapamerp YV— aBpuctuueckas
OlLIEHKa BPEMEHH MEpEe/BIKEHUsT MEXAy JoObIMU JByMsi myHKTamu. [lox-
rpad Ha puc. 5.13 orobpaxaer npasuia: 1) Ecmu B ,'u W ,"u P! F
10 ;;2)Ecn tu W, u O/ O, ?E, 1o Anbrepuarua 1; 3) Ecin : u

J

ou O/, 0, 7E, 10 AnsTepHatuBa 2. AnbTepHatuBa 1 M ANbTepHa-
i AT P P

THBa 2 — IIpaBasi 4YacTh NMPOAYKIMOHHOTO MpaBuiia JUIsi BEIOOpa MEPBOTO MK
BTOPOr0 MapuIpyTa JJIsi POJODKEHUS IBUXKEHUSI.

Mogenuposanue 3agaun B CKM paccyxneHUsIMH Ha OCHOBE NpPaBUJ BU-
na «Ecmu ... TO ...» BBINONHSETCS C NMpHBJIeYeHWEM HH(popManuu od yBe-
PEHHOCTH 9KCIEepTa B NIPUHATOM PEIICHUH U UMHUTHPYETCS 3KCIEPTHOW cHc-
TeMOM, paspaboTanHoii B obonouke KAPPA PC [234].

Fhr_eZkikm "cggZ hkgh\_ nzZdlhjZ m\B fugahkklb
CKM paccyxaenuss Ha OCHOBE (pakTopa YBEpEHHOCTH MOJIEIUPYIOTCS B
cTaHAopackoi anredpe dakTopa yBepeHHoctd [233]. Paccyxnmenus a-
MOJIETH — 3TO «PacCyXJEHHUS Ha PacCyXXJICHUSIX», OHA aHAJM3UPYET (aKThl U
paccyxnenust (-mozenu, nenaeT BBHIBOA 00 YBEPEHHOCTH B IPUHITOM
¢d-monenbio pemreHnu. [Ipomecc pemeHust 3agadd (OPMHUPOBAHUS PALUO-
HaJILHOTO MapuipyTa pa30uBaeTcst Ha JBa dTara: BEIOOp MYHKTa CIIeJOBAHHS
13 MHOXKECTBA aJbTEPHATUB U J00ABJIEHUE ITYHKTA K MapuipyTy. [IyHKT cie-
JIOBAHMSI MILETCS MONAapHBIM CpaBHEHHWEM aibTepHatuB. Ilocie cpaBHeHHUs
Jydiias albTepHATHBA OCTaeTcs JUIsl JajibHeimero norcka. Korna B cricke
ocCTaeTcs OfiHa aJIbTEPHATHBA, OHA IIPU3HAETCS JIYUIIEH U COOTBETCTBYIOLIUN
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eii ropon 100aBseTcs K Mapuipyty. [Ipu monapHoM cpaBHEHHH albTePHATUB
nydinasi BEIOUpaeTcs B pe3yibTaTe MPUMEHEHHs HEKOTOPOro MpaBuiia, Ha-
npumep, 5 XD H3Bectabl (akTop yBepeHHOCTH B HPEAIOCBUIKAX 3TOTO
npasuia ( & ) pu dakrop yBepennoctu B camoM npasuie ( & ) JJ233]. dax-
TOp YBEPEHHOCTH B BBIOOpE Nyullieil anpTepHaTHBEI onpeaensercs kak ( K) D
= (&) $* (&) UTak kax nyumiasi albTEPHATHBA ONMPEIEISIETCS TONAPHBIMU
cpaBHeHUsIMH, uMeeM (akTopsl yBepeHHocTH (& ) D), ..., ( & ) D)1Ilockomnb-
Ky OHa HaxoauTcs mpuMeHeHueM npaBwi: 5 X DMHS XDH... n 5 X Q kbl
00001IeHHBII (haKTOp YBEPEHHOCTH B €€ BHIOOpE paccCuuThIBaeTCs 1o Qop-
myne PL{@)D, &)D ..., &) D}1TIpu nobaBneHun anbrepHaTUBEI (ITyHK-
Ta) K Mapupyry (akTop yBEpEeHHOCTH JKCIEpTa B MApIIPyTe BBIYUCISAETCS
o hopmyie [233]:

&)P+ &)D(&)P* &)D

rae &) Pu &) D dakropbl yBepeHHOCTH a-MOJICNU B MapILIPyTe 10 U TOCIe
nobaBieHuss HoBoro ropoza. Ilocne monydeHHst pe3ysbTaTa BBIYHCISETCS
3Ha4YeHHe (PaKTOpa YBEPEHHOCTH a-MOJIENIM B KAYECTBE ATOI'0 MapIpyTa.

Takum oOpa3om, rereporeHHoe MozensHoe mose s pemenus CJI3 me-
togamu OI'nlC BrItOYaeT TpU MOJEIH: 3-MOJENb, (h-MOJEIb U a-MOJEIb.

Cdopmymupyem CJI3. ITycts BoxuTento HeoOXonumo nocetuts 10 ropo-
moB: § % & ', (,), *, + - ../[BrKeHNMEe HAUMHAETCS M 3aKAHYUBAECTCS B
ropofe . VMI3BeCTHBI pacCTOSHHMS, BpeMs JBH-
KEHUSI ¥ CTOMMOCTDH JIBIDKEHHSI MEXIY TOpo-
JnamMu. Bpems aBMkKeHHs BKIIIOYAeT: BpeMs Ha
repeMeIeHne MeX/ay TOopoJaMH, IIPOCTOU B
OXXMJAHWM pasrpy3kd TOBapa, B OXHAAHUH
ornpaBkd. CTOMMOCTb JIBM)KEHMSI BKITIOUAET
CTOMMOCTh TOIUIMBA, aMOPTH3alUI0 aBTOMOOH-
ns, 3apmiaty Boautens. Ha puc. 5.14 mpen-
crasiieH rpad CJI3, a B tabdxn. 5.1 — 5.3 — pac-
CTOSIHUSI, BpEMEHa [BWKEHHS M CTOUMOCTH
JIBIKEHUSI MEX Y TOPOAaMHU Ha puc. 5.14.

Hcxonmubie qannbie B Ta0I. 5.1 — 5.3, creHepupoBaHbl mporpaMmMHo. Jua-
Ma30H 3HAYCHUH JaHHBIX: paccrosaue 10 < QR 120 (km); Bpems 30 < WK
180 (mun); ctommocth 100 < F \< 400 (ycn.en.). Ha BeimonHeHne 3amaHus
BOAUTENIO — IUMUT Ly 1480 Mun. 14 penieHus 3a1a4i METOJIOM PAcCy-
JIeHUI Ha OocHOBe mpaBmi BHaa «Eciu ... TO ...» Hcmonb3yeTcst 3BpHCTHYE-
cKas olleHka VY)Y — mpeanonouTenbHOe BpeMs Mepeesia MexIy AByMs JIHo-
obiMu ropomamu (VY 120 fb)g Ha ocHoBaHMM 3TOl OLEHKH BEIOMpaeTcs
TIPaBUIIO, TPOAOJDKALOIIEE PACCYKICHHUE.

Puc. 5.14 — Tpad CJI3
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Tabmuma 5.1 — PaccTosHuS MeX Iy TopofaMu QGKM)

Tabmuma 5.2 — Bpemst IBIDKEHUS] MeXIy roporaMu YWMuH)

% | & ' ( ) * + - .
126 110 157 165 121 64 175 171 147
169 | 126 | 119 | 65 | 95 | 64 | 159
175 140 124 158 116 162 177
166 172 142 161 175
133 | 163 | 170 | 163 | 145
162 | 139 | 170

126
& 110 177
' 157 169

175
( | 165 | 126 | 140 | 136

Y | 121 | 119 | 124 | 166 | 133
* | 64 | 65 | 158 | 172 | 163 | 174
+ | 175 | 95 | 116 | 142 | 170 | 162
- 171 | 64 | 162 | 161 | 163 | 139
147 | 159 | 177 | 175 | 145 | 170

Tabnuna 5.3 — CTOUMOCTh ABHXKEHHSI MeX Iy ropoaamu Fgycn.en.)

Jlyist OIIEHKH TOJYYEHHBIX pPe3yIbTaTOB HalJIeM METOIOM OJKaiiiero
cocesla ONTUMAaJbHBIE MapUIPYTHI 110 TPEM KPUTEPHUSIM: BPEMEHH, CTOUMOCTH
U PACCTOSHUIO. DTHU PE3yNbTaThl UCIIOIB3YIOTCS ISl OLIEHKU KayecTBa pelle-
HUM, MOIy4eHHBIX METOJIOM CIIopa Mojenell. brlo mpoBeneHo Tpu 3kcrnepu-
MEHTa.
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Wdki_jbf_ glicxonHsie qaHHBIE — 3HAYCHHUS MAapaMETPOB W3 TaOI.

5.1 = 5.3. Yurensl cnexyroniye GaxThl:

1) Ipu aBWXeHHH IO JOpPOraM OT WJIM K IMYHKTY ¥BpeMs IBIKEHUs BO3-
pocno Ha 40 MuH, a CTOUMOCTh JBKeHus — Ha 150 yci. en.
2) Ilpu aBwXeHHH MO A0poraM OT WM K MYHKTY ' BpeMsl JIBIDKEHUs BO3-
pocno Ha 10 MuH, a crouMocTh BKeHus — Ha 120 yci. en.
3) Ilpum ABMWXXEHHH 1O JOpOraM OT WIM K MYHKTY + BpeMs JBIKEHHS BO3-
pocno Ha 40 MuH, a crouMocTh ABrKeHus — Ha 100 yci. en.
4) Tlpu JABWKEHHU MO JIOPOraM OT WJIM K MYHKTY ) BpEeMs JBIKCHHS BO3-
pocno Ha 50 MuH, a CTOUMOCTh JBMKeHus — Ha 150 yci. en.

Vmuranumst TMHUKM PacCyKICHUH C UCIIONB30BaHUEM NpaBmil Buaa «Ecin

.. TO ...» ((-MO/eNb U a-MOJIENB ).

[TockonbKy a-Mozenb JOMONHSET pacCyXIeHHs (-MOJIENTH, 3Ta JIUHUS
paccykIeHuil B OThenbHyl0 He odopmileHa. MOXKHO TOBOPHUTB, YTO JIMHUU
paccyxaeHnil (-Mozenu u a-MoJIelTM COTPYJHUYAIOT, TaK KaK JIMHHS paccy-
XKJICHWI Ha OCHOBE (paKTOpa yBEPEHHOCTH NOMOTaeT apryMEHTHPOBATh pe-

LIEHWs, TIPUHATHIE TPU PaCCYXJECHHU C
WCIIONIb30BaHUEM NpaBmil «Eciu ... 10 ...».
Mapupyt dopMupyercsi TpUMEHEHUEM
npaBw U3 0a3bl 3HaHWi. Ha stame pemre-
HUS 3a/la4d MYHKT CJIeJIOBaHUSI BHIOMpaeT-
sl C CTIOJIb30BaHNEM OJTHOTO U3 MPaBUIL.
Ha ¢-monmemu monmyynM  Mapmipyr:
$&(.*+-%)"$Ero xapakrepuUCTHKH:
nmna O — 525 kM; 3aTpavennoe Bpems \R

— 1479 mun; cronmocts  F — 3804 yen. e,

VYBEpEeHHOCTh a-MOAEIH B 3TOM Map-
uipyre — 0,9376 — BeIuMCIEHA TEpEMHOXKE-
HUEM YBEPEHHOCTEH a-MOJENH B KaKIOM
NpaBuiie, TPUMEHSIEMOM TIIPH pEIICHUH
3amaun. Mapmpyr u300pakeH KHPHOH
JIMHUEH Ha pHc. 5.15, MyHKTUpOM MOKa3a-
HBl HEBBITOJHBIE MEPEXOAbI, CTOUMOCTh H
BpeMsi KOTOPBIX BO3POCIH, & CIUIOIIHOM
TOHKOW JIMHMEH H300pakeHbl Iepexosl,
XapaKTEPUCTUKH KOTOPHIX HE W3MEHMIINCH
10 CPAaBHEHUIO C TiepexojamMu Ha puc. 5.14.

C wWCronb30BaHUEM 3-MOJETH  IOTY-
yum Mmapupyr: $& +*%-) . (" $Ero xa-
pakrepuctuku: gmuHa O — 410 km; 3aTpa-

)
Puc. 5.15 — MapuupyT npu perieHuu
3a/1a9¥ C TIOMOIIBIO
npaBwi «Eci ... TO ...»

Y, ‘:V’/l‘l‘\
/ig\'vk:a\\\‘;
SeZ=|m Y
AR

Ag TAN A““'A‘.SN

SRS

RN
KNG
7

NS

A
VX
L/

Puc. 5.16 — MapuupyT npu perieHuu
3a/1a4M Ha OCHOBE OITBITA
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uennoe BpeMs W — 1467 mun; cronmocts F — 3958 yei. ex. Mapmpyr

n300pakeH JKUPHOH JIMHMEH Ha puc. 5.16, MyHKTUPOM MOKa3aHbl HEBBITOA-
HBIE NIEPEXO0/Ibl, CTOMMOCTb U BPeMs KOTOPBIX BO3POCIH, a CIUIOUIHON TOHKON
JIUHHUEH — Mepexo/ibl, XapaKTEePUCTUKU KOTOPBIX HE U3MEHUIINCh 0 CpaBHE-
HuIo ¢ puc. 5.14.

Pe3ynpraTel skcneprMenTa | cBeneHsl B Ta0n. 5.4, a Ha puc. 5.17 nana
rpaduyeckasl UHTEpIpPETALUs Pe3yIbTaTOB CPAaBHUTEIHFHOIO aHaIM3a Map-
HIPYTOB.

Tabmuma 5.4 — Pesynbrats! pennenust CJI3 B skcnepumente 1

Ornicanne Mapuipyra Mapuipyr Amuna| Bpews | Cronmocrs
(kM) | (Mun) | (ycn.en.)

PemeHne 3agauu ¢ momorubko npasui «Ecim ... o ..» | $ & (. * +|525 1479|3804

Koa¢pduimenT yBepeHHOCTH, TOTy4eHHbI Ha ocHoBe| - % )" $

(axropa yBepennoctu = 0,94

Penrenne 3ajaqu Ha OCHOBE OIBITA $&+*%|410 |1467 (3958

Kosdpunuent nogodus = 0,94 ). ('$

Meropn Gimkaiinero cocea (KpuTepuii — paccrosiue) | $& ) . * +{462 (1487 (3836
%-('$

Merton G6imkaiimero cocena (KpUTEpHil — BpeMsi) $* . (&-|582 |1482 4106
%+')$

Meron Gimkaiinrero cocea (kpurepuii — cronmocts) | $& (.- +|574 [1644 |3877
* ) % ' $

PeSyﬂbTaTbl CpaBHNTENbBHOMO aHanusa MapLipyToB

4500
4000 — [
3500 —
3000 —
2500 —
2000 —
1500 =
1000 —
500 1 —
01 " " "
PelueHne 3apaun ¢ MeTog, 6niskaiiluero MeTog, 6mnkaliero MeTog, 6nmkaiiilero
Pewenve sagaun . . N
NOMOLLBH MpaBun coce/a (kpuTepuii | cocepa (kpuTepuii | coceaa (Kputepuit
Ha OCHOBE OMbiTa
«Ecnn ... 70 ..» — paccTosHe) — BpemsA) — CTOMMOCTb)
m Jnua, Kk 525 410 462 582 574
W Bpewms, MuH 1479 1467 1487 1482 1644
O CToumocTs, yen.eg, 3804 3958 3836 4106 3877

Puc. 5.17 — CpaBHeHHe MapIIPyTOB B 3KCIEPUMEHTE 1
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ITo uroram skcneprMeHTa | MOXHO C/enaTh Clenylolre BBHIBOABL Pe-
3yJbTATHl PELICHUs] HA OCHOBE OIBITA U C ITOMOIIBIO TPaBHJI MO3BOJISIIOT Op-
TaHN30BaTh PALMOHANBHBIE MapUIPYThl, BpeMs ABHKEHHS MO KOTOPBIM Ly;
1480. MuHUMAaIBHBIN TIO PACCTOSHUIO — MAapIIPYT, MOJYYEHHBIN paccyxk/e-
HUSIMU Ha OCHOBE OMbITA, & MUHUMAJIBHBII 110 CTOMMOCTH — ITOJy9YeHHBIH ¢
nomoltneto mpaBwi. O XOpoIIeM KayecTBE pe3yibTaTOB T'OBOPUT TO, YTO 1O
KPHUTEPHUIO PACcCTOSTHUS MapLIPYT, MOJIYYSHHBIN C IIOMOIIBIO TIPaBHJI, yCTyHa-
€T TOJIBKO JIy4IlleMy MapupyTy 10 paccTOSHUIO. B aTOM mpumepe pa3sHbIMU
METOJIaMH TOYYEeHbI pa3Hble MAPIIPYTHI, OAWH M3 KOTOPBIX JydIIe IO CTOH-
MOCTH, a Jpyroil — mo paccrostauto. Beibop 3aBucut ot JIIIP. IIpenmourn-
TeNlbHEE BapWaHT, MPEJIOKEHHBIH 3-MOJENbI0, TaK KaK OH HE HCIOJIB3YeT
TIepex obl, MapaMeTphbl KOTOPBHIX ObIIIM YBEINYEHBI.

Wdki_jbf_ glicxonueie qaHHBIE — 3HAYCHUS MAapaMETPOB U3 TaOI.
5.1 — 5.3, BO3pOC/Ia CTOMMOCThL TepeaBmKeHus 1o goporam: $ &wua 150
yei.en.; & )ua 250 yemen.; Y% wa 100 yen.en.; ) Yma 100 yen.ex.; - +ua 300
yemen.; +* ma 150 yemen.; *. ma 200
yeiaen; .( wa 50 yemen; (' wma 100
yeren.; '$ wa 150 yemen DT QakThl
YUTEHBI Ui TOTrO, 4YTOOBI 3aaadya ObLia
NpuOIMKeHa K MPAaKTHYECKOH, Tak Kak B
peasbHOCTH TapaMeTphl 3a/1a4 PEAKo Oc-
TAIOTCSl HEU3MEHHBIMH.

C wucnons3oBaHueM (-MOmenu TONIy-
guM Mapupyr: $& )% *+'. (~$OH mo-
Ka3aH XUpHOM nuHued Ha puc. 5.18, a
CIUIOIIHOW TOHKOH JIMHUEW H300pa’keHb )
MepexXoabl, XapPaKTCPUCTUKU KOTOPBIX HE Puc. 5.18 — MapmpyT npu pemeHun
WN3MEHWINCH TI0 CPABHEHUIO C TEePeXoiaMH 3a1a4H C TIOMOTIBIO
Ha puc. 5.14. XapakTepucTHKH MapuipyTa: npasit «Ecim ... 10 ...»
nmuaa @ — 538 kM; 3aTpadyeHHOE BpeMs

W — 1299 wmun; crommocts F — 3549
yci1.ea.

Mapuipyr  dopmupyercs  paccyxne-
HUSMU Ha Oa3e 3HaHWH. Ha kaxkioMm srame
peleHus 3aJaud BBIOOp MyHKTa CIieqoBa-
HUSL OCYLIECTBIISIETCS C HCIOJIb30BaHUEM
OJTHOT'O W3 TIpaBWJI. YBEPEHHOCTh a-MOIENH
B 3TOM Mapuipyte — 0,8496.

[Mpumensist 3-Mojenb, MOIY4HM Map-
mpyT: $ & ) 4+ 0% - ( '.$ On mnoka3zan Puc. 5.19 — MapupyT npu penieHuu
XKHUpHON nuHUeH Ha puc. 5.19. CrnomHoi 3aj1aH Ha OCHOBE OMBITa
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TOHKOW JIMHMEH M300pa’keHbl NMEepexo/ibl, XapaKTEPUCTUKH KOTOPBIX HE M3-
MEHWINCh TIO CpaBHEHMIO ¢ puc. 5.14. XapaKTepUCTUKH MapuipyTa: JJIUHA
O — 462 xm; 3atpayennoe BpemMss WA — 1207 mun; croumocts F° — 3836 yei.

en. Koaddumuent nogobus npu Beidope npenenenta = 0,9866.

JI7ist OIIEHKH Pe3yNIbTATOB BBIYMCIIUM ONTUMAJIBHBIE MAPIIPYTHI JJISI IKC-
MEpUMEHTA 2 M0 KPUTEPHUSIM BPEMEHH, CTOUMOCTU M PACCTOSHHUS, BBIYUCIIE-
HUS — TI0 METOAY OJrpKaiiiero cocena. Pe3ynbraThl SKCIIEpUMEHTa 2 TIpe-
cTaBJieHBI B Ta0. 5.5, a Ha puc. 5.20 gaHa ux rpaduyeckas HHTEPIPETAIU.

Tabmmna 5.5 — Pesynbrats! penrenust CJI3 B sxcnepumMenTe 2

Jmna| Bpems | CtoumocTs
(kM) | (MuH) | (ycn.en.)
PemeHne 3a1auu ¢ momorusko npasii «Ecimm ... o ...» | $& )% *|538 1299 (3549
Koa¢duimenT yBepeHHOCTH, IOIy4eHHbIi Ha ocHoBe| +'. (- $
¢axropa yBepennocta = 0,8496

Onucanue Mapupyra MapmpyT

Penrenue 3a1a4u Ha OCHOBE OIBITA $&).* |462 [1207 |3846
Kospdurment nomodus = 0,9866 +%-('9
Meropx Gimxaiinero cocea (Kputepuii — paccrosiune) | $& ). * 462 (1207 [3846
+%- ("9
Meroa 6mmxaiiero cocea (KpUTepHid — BpeMsi) $*%-+|455 [1134 |3966
&)('.$
Meropn 6imxaiinrero cocena (kpurepuii — croumocts) | $& (.- |575  [1452 {2999
+*)%'¢
PesynbTathl cpaBHUTENBHOTO @aHanuaa Mapiy| OB
. Y. P pupyT
4000
3500 1
3000
2500 —
2000 —
1500 —
1000 —
500 + —
0 ) [ 0 [ iy [
PeweHue 3agaun ¢ Pewenie sapaun MeTog r MeTtog r MeTtoa, r
NOMOLLbIO Npasun cocepa (kputepuii | coceaa (kpuTepwii | coceaa (Kpnutepnii
Ha OCHOEBe onbiTa
«Ecmm ... To..» — paccTosHme) — BpemMs) — CTOUMOCTb)
B Qnuia, 538 462 462 455 575
M Bpewms, MuH 1299 1207 1207 1134 1452
01 Crommocts, ycr.eq, 3549 3846 3846 3966 2999

Puc. 5.20 — CpaBHeHHE MapIIPyTOB B 3KCIIEPUMEHTE 2
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[To uroram skcneprMeHTa 2 MOXHO C/ENaTh CIENyIoUre BBHIBOABL Pe-
3ynbTathl pemieHus CJI3 Ha OCHOBE OMBITA U C IOMOILBIO IPaBUJI MO3BOJISIOT
OpraHU30BaTh pPalOHAIBHBIE MAapUIPYTHl 00X0/1a TOPOAOB. Bpems nBrkeHns
0 3TUM MapIupyraM He Gonbliue numuta Ly;  1480. MapmipyT, nony4deHHbIH
TIPY PEIICHUU C TOMOIIBI0 ONBITA, COBMAJ C MapLIPYTOM, JYUYIIUM IO pac-
crosiHnio. O XopomleM KadecTBe pe3yJabTaTOB TOBOPUT M TO, YTO IO KpHUTe-
PHIO CTOMMOCTH MapuIpyT, MOJyYSHHBIH NPU PELIEHUH C ITOMOIIBIO TPaBHJI,
YCTYyIaeT TOJNBKO JIydIIeMy MapIIpyTy MO CTOMMOCTH. B pesynmbprare peme-
HUSI pa3HBIMH METOAAMH MOJYYEHbI pasHble MapUIPYyTHI, OJMH W3 KOTOPBIX
JIy4qIie Mo CTOMMOCTH, IPYrod — IO PacCTOSHMIO, 002 MapuipyTa JaroT XO-
portree perieHue. Beioop oqHOro U3 HUX 3aBUCHT OT npeanoutenuii JITIP.

Wdki_jbf_ glicxonHsie qaHHBIE — 3HAYCHUS MApaMETPOB W3 TaOI.
5.1 — 5.3, BO3pOoCnu paccTOsIHUSL, CTOUMOCTHY M BpeMsl IEPEIBHKEHNUS MO ClIe-
JIYIOIINM JIOpOraMm:

1) $ &paccrosiaue Ha 5 kM, Bpemst Ha 10 MuH, croumocTs Ha 70 yci.exn.;
2) &) paccrosiHue B [Ba pas3a, BpeMs Ha 40 MUH, CTOUMOCTb Ha 40 ycI1.e/L.;
3) %:accrosinue Ha 20 kM, Bpemst Ha 70 MuH, cronmocts Ha 200 yci.en.;
4) ) %paccrosiHue B 1Ba pa3a, BpeMs B JBa pa3a, CTOMMOCTb Ha 40 yci.en.;
5) -+ paccrosuaue Ha 30 kM, BpeMs Ha 50 MuH, crouMocTh Ha 150 ycm.en.;
6) +* paccrosaue Ha 10 kM, BpeMs Ha 60 muH, crouMocTh Ha 80 ycIL.en.;
7) *.: paccrosHue B 1aBa pasa, Bpemst Ha 80 MuH, crommocTh Ha 200
yci.en.;

8) . (:paccrosaue Ha 50 kM, Bpems Ha 50 MuH, cTouMocTb Ha 120 ycn.en.;
9) (':paccrosuue Ha 30 kM, Bpemst Ha 60 MuH, croumocTsb Ha 300 yci.en.;
10) '$: paccrosiHue Ha 5 kM, Bpems Ha 20 MuH, cTouMocTh Ha 90 yci.ex.

C wucrosnp3oBanueM (-mozenu monyder Mapupyr: $ & +*% (). - ', $o-
Ka3aH XUPHOW nuHUer Ha puc. 5.21. CrutoniHol TOHKOW JIMHUEH H300paKe-
HBI NIEPEXO/IbI, XapaKTEPUCTHUKH KOTOPBIX HE M3MEHHIHCH 10 CPABHEHHIO C
puc. 5.14. XapaxkTepucTuku MapuipyTa:
amara O — 503 kM; 3aTpaueHHOE Bpems

W — 1368 mun; crommocts F — 2997

yenen. Mapupyr (opMmupyercss mpume-
HEHUEM TIPaBWJ U3 0a3bl 3HAHMIA, yBEPEH-
HOCTb a-Mojieu B mapupyte — 0,95.

C WCTONb30BAaHUEM 3-MOJIENH TIONYY€EH
mapmipyr: $&+*% (). - " ¥ro xapak-
tepuctuku: qmHa O — 503 kM; 3aTpa-

yennoe Bpems W — 1368 MuH; cTOMMOCTS

P —2997 yen.en. Kosdouiment nmogobus  Puc. 5.21 — Mapupyt npn peuesin
331249/ C TIOMOIIIBO
npasui «Ecim ... T0 ...»

nipu BeIOOpe npeneaeHTa = 0,9776. Iomy-
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YEHHBI MapIIPYT COBIAJAET C MapIIPyTOM, KOTOPBIA MOMyYeH MPHU pelie-
HUH C TIOMOIIIO TIPaBUIL.

JI71st olleHKH pe3yabTaTOB BBIYHMCIMM ONTHMAJLHBIC MAPIIPYTHI JIIS SKC-
MIEPUMEHTa 3 TI0 KPUTEPHUSIM: BPEMEHU, CTOMMOCTH U PACCTOSIHUIO (BBIYHCIIC-
HUS — METOJIOM OJIFKaMIero cocena). Pe3ynbraTel 3KCIIEPUMEHTa 3 CBEICHBI

B Tabi. 5.6, a Ha puc. 5.22 naHa ux rpaduueckas HHTEPIPETALHSL.

Tabmuma 5.6 — Pesynbrats! penrenust CJI3 B sxcnepumMente 3

Jmna| Bpems | CtoumocTs
Omnucanne MapmpyTa MapmpyT
(kM) | (MuH) | (ycn.en.)
PemeHne 3a1auu ¢ momorupko npasui «Ecimm ... o ...» | $ & +*¥ 94503 1368 (2997
Koa¢pduimenT yBepeHHOCTH, TOMy4YeHHbIl Ha ocHOBe|).-'$
¢axropa yBepeHnoctu = 0,95
Penrenue 3a1a4u HA OCHOBE OIBITA $&+*99803 [1368 (2997
Kosdpdunument nonobdus = 0,9776 ).-'$
Meton Gmmkaiiero cocena (kputepuii — paccrosiaue) | $ & +* 94473 |1425 3551
)-'($
Meropn Gimxaiiniero cocena (KpUTEPH — BpeMs) $*% +&569 [1259 [3356
)-.'$
Meropx 6imxaiinrero cocea (kpurepuii — croumocts) | $). % (&643 (1391 (2986
+*'-$
PeﬁyﬂbTaTbl CpaBHUTENbHOro aHannusa MapLwpyTos
4000
3500 ]
3000
2500 —
2000 —
1500 —
1000 —
500 - —
0
PelweHune 3agaun ¢ P MeTop, MeTog, 6. MeTop,
elweHne sajasdun " - o
MOMOLLbIO NpaBun cocega (kputepuii | coceaa (kpuTepuin | coceaa (kputepuit
«Ecmm ... T0 ..» HaocHose onema | paccToaHne) — Bpems) — cTOMMOCTb)
= Onvka, 503 503 473 569 643
W Bpews, v 1368 1368 1425 1259 1391
O Croumocts, yen.ea 2997 2997 3551 3356 2986

Puc. 5.22 — CpaBHeHHe MapUIpyTOB B AKCIIEPUMEHTE 3

ITo uroram skcnepuMeHTa 3 MOXHO CJHEeNaTh CIEAyIollrue BhIBOJILL. Pe-
3yJbTaThl, MOJYYEHHbIE MIPU PEIICHUU Ha OCHOBE OMBITa U C OMOIIBIO Mpa-
BWJI, MO3BOJISIOT OPTaHHW30BaTh PAIlMOHAIBHBIN MapHipyT 00Xoza TOpOJIOB,

BpeMs JIBIDKEHUs 110 3TUM MapuipyTaMm He Oonblie Ly

. Mapupyr, no-

J'Iy‘IeHHBIﬁ Ipu pCIICHUU C MOMOLIbIO OIbITd, COBHAJ C MAapUIpyTOM, IIOJTY-
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YCHHBIM TIPU PEHICHUU C UCTIONB30BAaHUEM IPABUII, YTO YKa3bIBACT HA XOPO-
mee Ka4ecTBo perreHus. OO0 3TOM TOBOPUT U TO, UTO MOJTYyYCHHBIC PEIICHUS
0 KPUTEPUIO CTOMMOCTH HE3HAYHTEIFHO YCTYIAIOT TOJIBKO JyUIlIEeMy Map-
HIPYTY [0 CTOMMOCTH, a 10 KPUTSPUIO PACCTOSHHUSI — JIYUIIIEMY MapIIpyTy IO
paccrostauio. [0 OCTanbHBIM XapaKTEPUCTUKAM OHH IPEBOCXOMAAT JPYIHE
MapIIpyTHL.

DKCIIEPUMEHTAIFHO YCTAHOBIICHO, YTO MPH PEIICHUN METOIAMH PaCcCykK-
JICHUI Ha OCHOBE OIThITA W HA OCHOBE MPOMYKIIMOHHBIX IPABUI MONTYUCHBI
pENICBaHTHBIC pe3yNbTaThl. MaplipyThl HE YCTYIAIOT, a WHOTJA W JIYYIIIe
MapIIpyTOB, PACCYUTAHHBIX ONTUMU3AIUEH OJJHOTO ITapaMerpa.

Y nanock opraHu30BaTh CIIOp MOJEJEH, TaK KaK pelIeHHue 3a/a4d pa3Hbl-
MU METOJAMH TPUBOJIWIO K Pa3HBIM pe3yibTaTaM, OJHAKO 00a pe3yipTara
ObUTH peNIeBaHTHEL J[OMOTHUTENFHBIMU MAapaMeTpaMu JUIsl BEIOOpa MOJIETH
paccykaeHusi ciayxaT uHpopMmanusi 00 yBEpEHHOCTH JKCIEpPTa B PELICHHH
(penreHre ¢ MTOMONIBIO MPOAYKIIMOHHBIX MPAaBWI) U UH(OOPMAIUSI O CTEIICHU
noxo0us 3aauy MpeleeHTy (peleHre Ha OCHOBE ombiTa). PemmeHne Ha oc-
HOBE OITBITA TTO3BOJISIET OBICTPO MOyYaTh XOPOIINE PE3YJIbTaThl, HO TpeOyeT
HaIM4¥st OOJBINON 0a3bl MpereacHTOB. Vcnonbp3oBanue (p-MOAEIH JaeT pe-
IICHUS B JIFOOOH CUTYaIH, HO TpeOyeT OOJIbIle BpEMCHU.

[IpuMeHeHrE a-MOJIENI TO3BOJIICT OICHUTh MAapIIPYT, MOTYYCHHBIA C
moMonIpi0 mpaBwI. OIeHKa BBIPAKAeTCsl B YBEPEHHOCTH B BBIOOpPE STOTO
Mapuipyra, camoe HH3KOE €€ 3HauUeHHeE ITOJydeHO B SKCIEPUMEHTE 2 U paBHO
0,84: aHamu3 aabTEPHATUBHBIX MApIIPYTOB TO3BOJISET CACIATh BHIBOJ, YTO
9TO pelleHHe M0 KauecTBY YCTynmaeT UM He3HauuTenbHo. Camoe BBICOKOE
3HaveHue (axropa yBepeHHocTH paBHO 0,95 U MoMydeHo B IKCIIepUMEHTe 3:
aHAIM3 ATBTCPHATUBHBIX MAapIIPYTOB IOKA3bIBAET, YTO STOT MAapmIpyT —
OJIUH W3 JIYUIIIHX, IPHYEM €r0 apaMeTPhI COBITAH C TTApaMEeTpaMy MapIipy-
Ta, TIOJY4ECHHOTO MPH PEIICHUH HA OCHOBE OIBITA.

B pesynbraTe MpoBEIEHHBIX YKCIICPUMEHTOB ITOITBEPKICHBI TCOPETHYC-
cKkoe 00ocHOBaHME HeoOXxomumocTh ydera sddekra crnopa Hpu penieHuH
CJIOXHBIX 3a/1a4 ¥ PEJIEBAHTHOCTH pa3pabOTaHHBIX MOJENEH CIOKHON JIOTH-
CTHYECKOH 3ajaye, T.€. II0Ka3aHO NPEHMYIIIECTBO MUKPOYPOBHEBBIX MOJIEIeH

CIIIIP co crmopoM aBTOHOMHBIX MOJIEIIECH K 65,2 K6 1 (pasn. 2.4) mepen

MOZEJISIMU 03 TAKOBOI'0 s BoivE kg |
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A:DEXQ?GB?

[NostBneHme SKcnepTHRIX cucTeM B 60-X IT. MPOLUIOro BeKa JOIKHO Obl-
JI0, IO MHEHUIO UX CO3JaTelel, IPOU3BECTH NMEPEBOPOT B MpoLeccax MpUHS-
TUH PEUIeHUH, B pe3yJIbTaTe KOTOPOro KOMIBIOTEP CMOT OBI pelIaTh MPaKTH-
YecKHue 3aJaud He Xyxke uenoBeka. OnHAKO BCKOpE 3TOT MOAXOJ MOKa3all
CBOIO OTpaHMYEHHOCTb. [103ke MmosBMIICS OMOHNYECKHI, a 3aTeM U CHHepre-
tryeckuit noaxoa Kk M. OueBuaHO, YTO 3TO HE MOCHEIHSSI CMEHA Mapajur-
MbI B HuccnenoBanusx no MU, Ho yxe ceiiuac BUAHO, YTO MOZEIHPOBAHUE
paccykJIeHni KOJJIEKTHUBA CHEIUaJICTOB OTKPHIBAET Oosiee MIMPOKHE Tep-
CHEKTHBBI, YeEM MOJIETMPOBAHHE HA TOM WJIM HHOM YPOBHE PAaCCYXICHUN
OJTHOT'O YETIOBEKA.

B pamkax cuneprerndeckoro nogxona k MM passuBaercs MHOroo0Opasue
METOJIOB: THOPHIHBIE CHCTEMBl, MHTETPUPOBAHHBIE DKCIIEPTHHIE CHCTEMBI,
MHOTOareHTHBIE CUCTEMbI, THOPHUIHBIE WHTEIIEKTYaIbHbIE CHCTEMBI U JpY-
rue. M3ydeHnto ruOpuaHbBIX MHTEIUIEKTYaIBHBIX CUCTEM, B YaCTHOCTH (DyHK-
LIHOHAJIBHBIX THMOPHIHBIX WHTEIIEKTYaIbHBIX CUCTEM W TMOPHIHBIX WHTEN-
JIEKTYaJbHBIX MHOTOAr€HTHBIX CUCTEM, ITOCBAIIEHA HACTOSINAs MOHOTpagusl.
B aTom cwmpIcie oHa mpopomkaer ceputo pabot, omyoiaukoBaHHEIX B 2001,
2007 u 2011 rr., 1O UHTErpalMu Pa3HOPOAHBIX METOJI0B U MOAEIUPOBAHUIO
KOJUIEKTHBHBIX TiporeccoB U 3¢ ¢exToB, BozHukatomux B CIIIIP, ¢ mensio
TOBBIIIEHUS AP PEKTUBHOCTH B3aMMOJIEHCTBUSI aBTOHOMHBIX METOZOB pelle-
HUS 3a7a4.

B aT0ii cBsI3M nccien0BaHbl 0COOEHHOCTH KOJUIEKTUBHOTO MPUHSATHS pe-
mennii B CIIITP u pa3paboranbl KoHIeNTyajIpHbIe Moaean 12 Hanbonee yac-
to BbIensieMblx B CIIIIP komnektuBHBIX 3ddekroB. C nx momompo Obuia
TOKa3aHa OCHOBOITOJIararomas posb 3 ¢peKra caMoopraHu3anuy sl CHHEp-
T'MH, ajantanuy u camoodydenus. [Ipemnoxxena monens ¢ dexra camoopra-
Huzanuu B CIITIP xak neiictBus JIIIP no cMeHe opraHM3allMOHHONM CTPYKTY-
pet CIIIIP B 3aBUCHUMOCTH OT YCIOBHUI pelraeMon 3aaaud. JTa MOJeNb UMU-
TUPYET CaMOCTOSITEIbHOE U3MEHEHNE aBTOMAaTU3UPOBAHHOW CHCTEMOM ajro-
pHUTMa cBoel pabOoTHI B 3aBUCHMOCTH OT YCJIOBHH ITOCTaBJICHHON 3a/1a4H.

B pamkax n3ydenust a¢pexra camoopranuzanuu B CIIITP 0butn nccneno-
BaHBI €r0 B3aUMOCBSI3U C MpoIeccaMy KaK KOOPAWHAINH, COTJIACOBAHHOCTH U
criopa. IlocTpoeHbl KoHuenTyaldbHble Mozenu 3tux mporeccoB B CIIIIP,
TIpe/IOKEHB! anropuTMbl ux moxenuposanus B KCIIIIP, paspaboraHs! mpo-
rpaMMHBIE cpencTBa. KpoMe TOro, nmpoBeA€Hbl BBIYUCIUTENBHBIE JKCIEPU-
MEHTBHI JUIsl OLI€HKH BIIMSHUS NPOLECCOB KOOPAUHALIUHU, COIJIACOBAHHOCTH U
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Cropa Ha MHTEHCHBHOCTH 3((eKTa caMOOpraHM3alMd M KadecTBO IMPHUHH-
MaeMBbIX peleHui.

B pesynbTaTe aHanM3a pe3ylbTAaTOB 3THX SKCIEPUMEHTOB CHOpMYIHpO-
BaHBl TpaBHja HEUETKOW Oa3bl 3HAHMH areHTa, NPUHUMAIOLIETO peIleHMUS,
T.e. pelleHa 3a/1a4a NoJTy4eHHs! 00beKTUBHBIX 3HAHWH JINIA, IPUHUMAIOIIETO
pellieHus], 0 OpraHMu3allui B3aUMOAECHCTBHSI 3KCIIEPTOB MPU KOJIEKTUBHOM
pElIeHNH CIO0XKHOHM 3a]aud, Ha KOTOpbl€ HE OKAa3bIBaeT BIIMSIHUE HEUCKpPEH-
HOCTh YYaCTHHKOB U JIpYTH€ HeejaTenbHble (DaKTOpHI, BOSHUKAIOIINE B
cuUcTeMax MNOAJEPKKU NPHUHATUS pelleHUi. Pe3ynbTaThl BBIYMCIUTEIBHBIX
9KCIIEPUMEHTOB TNOKa3anu 3((eKTHBHOCTh MOAENHMPOBAHUS MPOLECCOB KO-
OpAMHAIUY, COIVIACOBAHHOCTHU U CIIOpa MpH PEIIEHUHU CI0XKHBIX 3ajad ole-
PaTUBHOrO NPOU3BOJICTBEHHOI O IJIAHUPOBAHUSI U TPAHCIIOPTHOM JIOTUCTUKU.

B 2014 — 2015 rr. paboTel IO TEeMAaTHUKE MOJAEIUPOBAHUS KOJUIEKTUBHBIX
3¢ PEKTOB caMOOpraHU3alMy B CUCTEMax ITO/VICPKKH NMPUHSITHS PEIICHUH
LIETIbIO penieHust coxHbIX 3a1a4 B TIM PAH OymyT npomomKkeHs.
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