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cucmem
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A new survey methodology, which allows
Sfully formalize the process of constructing mat-
hematical models of complex systems to any
physical nature, and using them effectively to
solve problems of diagnostics and prediction
of behavior and optimization of systems being
studied
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1. Benenue. (Bo3M0OKHOCTH U3BECTHBIX METO/IOB
MaTeMaTHYECKOTO MOJETUPOBAHUS /IS U3YYEHUS U
COBEPIIEHCTBOBAHUST «0OJIBIINX> CHCTEM)

[IpakTuyecku Bce peabHble 0GBEKTHI OKPYIKAIOIIETO
Hac MUpa o CBOMM HHGOPMAIIMOHHBIM XapaKTePUCTUKAM
OTHOCSITCSI K KJIACCY «OO0JIBIINX> CUCTEM.

«Boapmas» cucrema (BC) - ato 06bexT (11poiecc, cu-
cTeMa, siBjieHue) 0601l husuueckoii mpupoabl, KOTOPHII
MOsKeT ObITh NpEeACTaBJEH B BuIe "4EPHOTO suuKa»” u
obrazaet cienyouMu HHOOPMAIIMOHHBIMU XapaKTepH-
CTUKAMU:

- BBICOKOH PasMepHOCTbHIO BEKTOPA BXOAHBIX Iapame-
TpoB (n>8) u BeixoxubIxX mokazaresuein (k>1).

- CyIIEeCTBEHHON 3aBICHMOCTBIO BBIXOIHOTO ITOKa3aTe-
JIst OT B3AUMHOTO BJIUAHUS Pa3JUYHBIX COYETAaHUIN BXOJI-
HBIX IAPAMETPOB.

Nmenno TaknmMu nHGOPMAIlMOHHBIMU XapaKTEePUCTH-
KaMu 00J1a1a10T HPAKTUYECKH BCE 0OBEKTHI OKPYIKATIOIETO
HaCcMHUPAa, BTOM YUCJIE BCE IeHCTBYI0IINE TEXHOJOTHYEeCKHEe
[POIECCHl B METAJIypruu, Xumuu, nedremnepepaboTke u
JPYTHX OTPACISIX HPOMBITIIJIEHHOCTH.

[Ipu u3ydyeHWH 1 COBEPUIEHCTBOBAHIH «OOJIBIINX> CH-
CTEM C TIOMOIIBIO U3BECTHBIX METO/OB MAaTeMaTUYeCKOTO
MOJIETTUPOBAHUSI BO3HUKACT PsIJl CEPhE3HBIX MTPODIIEM:

1.1. Ilo cymectByloeil napajurMe HU OJUH CIelHa-
JIUCT TO TabJInIe S9KCIePUMEHTaIbHOTO MaTepruaa (Kax-
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Jlasi CTPOKA KOTOPOH COJEpPKUT 3HAYEHWsI BXOAHBIX Ia-
pPaMeTpPOB U BBIXOIHBIX TOKa3aTeseil, GUKCUPYEMBIX B
pekuMe HaOIIOIeH NS 3a U3yYaeMON CUCTEMOiT) He MOKeT
npencTaBuTh cebe, KaK 3aBUCUT BBIXOJIHON I1OKa3aTeNb
6oJiee yeM OT 2-yX BXOJHBIX ITapaMeTpos [1].

1.2. Boibopa mepeuns nHambosee WHHOPMATHBHBIX
JLJIST DEITeH U sI KOHKPETHO 3a/1a4¥ BXOJIHBIX TTAPAMETPOB
[2].

1.3. CTpykTypHOIi uaeHTU(hUKAIMN — BBIOOpa 0611ero
BHJIa MaTeMaTU4ecKoil mojenn. [3].

1.4. Ilapamerpuueckoii uaeHTUGUKAIIUU — OIEHKU
K02(hOUTTHMEHTOB TPHU KaXKAOM UIeHe Moaenn [4,5].

[IpuMeHeHre M3BECTHOTO METO/Aa HAWMEHBIIMX KBa-
[IPaTOB [IJsI PENIeHMsT ITOU 3a7a4u KOPPEKTHO JIUIIL B
ciydae, eCiM B 9KCIEPUMEHTATHHOM MaTepuaje cobuio-
JIAIOTCS CIIeIYIOI1e OTPAHTYeH Ul

- BXOJIHbIE [IePEMEHHbIE U3MePS0TCs 6e3 omunboxK;

- BBIXOJTHOU IOKA3aTesb OJUH, U3MePSIeTCS B KOHTH-
HYaJIbHBIX MIKAJaX ¥ MOAIHUHIETCS HOPMATbHOMY 3aKOHY
pacupenenenus. (B peasbHoM Marepuasie 3T OrpaHIYe-
HUS TPAKTHYECKU HIKOT/IA He BBITIOIHSIIOTCS).

- BBIXO/IHOI TI0Ka3aTe b J0JKeH ObITh o1t [6].

1.5. CBepTKM MHOKeCTBA BBIXOJIHBIX MOKa3aTeseil B
0000IEeHHBIN KPUTEPHUIL.

B peasbHbIX «BOJBIIMX» CUCTEMAX, HATIPUMED, B TEX-
HOJIOTUYECKUX MPOTeccaX, BEIXOIHBIX MMOKa3aTeseil Beer-
na 6oJtee 01HOTO (TIOKA3aTeaN KAYeCTBA TPOAYKTA, IIPOU3-



BOJIUTEJIbHOCTD, BBIXOJ[ IPO/IYKTA HA 3aTPY’KEHHOE ChIPbhE,
KOJIMYECTBO OTXOJI0B, Ce6ECTOMMOCTD U JIP.).

Mesxay TeMm, KOPPEKTHBIE METONbI CBEPTKH MHOXKe-
CTBa BBIXOAHBIX MOKasarejeil B 0000ueHHbII KpuTepuii
otteHKu 3P heKTUBHOCTU PAOOTHI U3yYaeMOIl CHCTEMbBI He
usBecTHHI [7,8].

TeopeTnyeckuii aHaJU3 U OIBIT IPAKTUYECKOH pabo-
ThHI TTOKA3aJI, YTO NPUMEHEeHIe M3BECTHBIX METOIOB MaTe-
MaTHYeCKOTO MOJEJTUPOBAHUS JIJIsI U3YUEHUs PeasbHbBIX
00bEKTOB (IIPOIECCOB, CUCTEM, SIBJIEHUIT) B II0[ABJISIIOIIEM
GosIbIIMHCTBE cIyuyaes HeahGekTuBHO [3].

VIMeHHO M09TOMY MPAKTUYECKH BCe CYIIECTBYIOI[NE
BC HemocTaToOuHO M3y4yeHbI, COOTBETCTBEHHO, HE OITH-
MaJIbHBl ¥ MMEIOT CYIIeCTBEHHBIE PE3EPBBI MO MOBBIIIE-
HUI0 3G GeKTUBHOCTN cBOETO (DYHKIMOHMPOBAHMA.

2. NHTe/eKTyanbHast METOJ0IOTHS H3YYEHHs <OO0IbIIHX >
cucTeM

[l uaydenus u cosepienctsoBanns bC paspabora-
Ha, anrpo6UPOBAHA U MPOIILJIA ITUPOKY 0 IKCIIEPUMEHTAIIb-
HYIO IPOBEPKY B Pa3JUYHBIX 00JACTAX HAYKU U TEXHUKU
NPUHIUIINATIBLHO HOBAs NHTEJJIEKTYaJbHAs METO/L0IOT s
uzyuenusi «6onpmux» cucrem (UMUBC) noboii hpusu-
yeckoit mpupoznsr [9, 10, 11].

B pamkax UMUBC paspaboraHbi:

2.1. MeTon BocCTaHOBJIEHWS OJHOMEPHBIX 3aBUCUMO-
creit (MBO3).

MBOS3 - MeTo/1 TOCTPOCHUSI MATEMATUYECKOI MOJIEJH,
C TIOMOII[bIO KOTOPO# OCYIIECTBJSAETCS PeYKIU U3yda-
€MOH CHCTEeMBI K ee 2JIeMeHTHBIM CBOHCTBAM — CTPOUTCS
Mmatematuyeckas momensb Y=Fi(Xi), i=1,n (1), omwuce-
Baloniasg 3aBUCUMOCTH BBIXOJHOTO Ttokazaress (Y) wian
KOMTLJIEKCa BBIXOAHBIX TTokasareseil (YK) ot kak/aoro us n
BXOIHBIX MapaMeTpos (Xi) usyuaeMoro o6bexTa.

AJITOPUTM MOCTPOEHUST MAaTEeMaTUYeCKON MOJEJNN n3-
yuaemoii cucteMsl ¢ momotbio MBO3 [11, 12].

- JlmamasoH 3HaueHUN Kakaoro m3 Xi geauTcss Ha 3
Mo NanaszoHa W AJS KaXJO0TO M3 HUX OIpPeessIioTCs
cpennue 3navenust XiDj cp. m cooTBeTCTBYIONME UM 3HA-
yeHus Yj cp. [lo aTum nanHbIM cTposiTCs TpaduKy 3aBU-
CHMOCTH BBIXOJTHOTO ITOKa3aTeJsd OT KaKJ0r0 U3 BXOHBIX
apameTposB.

C nomontpio MBO3 pematoTcs ciienyfomue MeToanye-
CKUe MPOOIIEMBL:

- OIleHKY CUJIBI BJMSHUS KaXK/I0TO BXOJHOTO TTapame-
Tpa Xi Ha BBIXO/MHOM Mokasatesnb Y(3aJaHHbBIN KOMIIJIEKC
BBIXO/ITHBIX TIOKa3aTesel YK.).

Cuza BaMAHUSA olpejiesisieTcs KaK PasHOCTb MEXIY
CPeZIHMMY 3HAYCHUAMHU Y B JIYUIIIEM U XYy/IIeM o/ 1ana-
30Hax. [TocJie 5TOTO BXOHBIE TApaMeTPbl COPTUPYIOTCS TIO
yOBIBAHUIO CHJIBI BIUSIHUSI HA BHIXOJHOI 1I0Ka3aTeJlb.

- OmeHKH pe3epBa BBIXOAHOTO MOKa3aTess (3aLaHHO-
ro KOMIIJIEKCA BBIXOJHBIX IIOKasareJeil) Mo KaxaoMy H3
BXOJIHBIX 11aPaMETPOB.

PesepB BbIXOAHOrO TOKazaTesisl ONpEJEasieTCs Kak
Pa3HOCTb MEX/IY CPEeAHUMU 3HAYeHUAMHU Y B JydlleM
U CpeHUM 3HaueHreM Y BO BCEX CTPOKax TabJUIbI UC-
XOJIHOTO dKCIepUMeHTaJIbHOTO Marepuasa. Ilocae aroro
BXOJIHbIE IAaPAMETPbI COPTUPYIOTCSI 110 yOBIBAHWIO Pe3epBa
BBIXO/IHOTO [TOKAa3aTeJI.

- Boibopa nepeuHst CyIecTBEHHbBIX JIJIsI PEIIEHMsT KOH-
KPETHON 3a/1auu BXOJIHBIX [TAPAMETPOB.

BbI60p 11€peuHs CyIeCTBEHHBIX BXOIHBIX IIADAMETPOB
OCYIIECTBJISICTCS 110 PE3yJIbTaTaM OIlEHKU UX CUJIBI U pe-
3epBa 110 BBIXO[IHOMY ITI0KA3aTeJIo.

- OnTUMHU3aNuy U3y4aeMoil CUCTEMBI.

OnrTuMu3anust CUCTEMBI ITPOBOJUTCS CJEY IOIUM 00-
pasom. [lns kaxaoro mapamerpa Xi BoIOMpaeTcsa TOT MO~
Mana3oH 3HAYeHUH, KOTOPOMY COOTBETCTBYET Jiydllee
cpenHee 3HaueHMe Y.

2.2. Metox mozanmuynoro moptpetra (MMIT)

MMII - meTog mocTpoeHuss MaTeMaTU4eCcKoOi Mojiesi,
¢ TIOMOIIBIO KOTOPOI OCYIIECTBJISIETCS PEAYKIIUS U3yua-
€MOH CHCTEMBI K €€ CHUCTEMHBIM CBOWMCTBAM — CTPOUTCS
MareMaTuyecKkasi MOJeJib, OIUCHIBAIOINIAS 3aBUCHUMOCTHU
BBIXOAHOTO Tokasdaress (Y) MM KOMIIJIEKCA BBIXOJHBIX
nokasareneii (YK) or B3aMMHOTO BAMSHMSA PasaUdYHbBIX
COYeTaHUIl TONIMANA30HOB 3HAYEHUI BXOAHBIX Mapa-
meTpoB (Xi) uayuaemoro obbwexra [13,14.]. TlocTpoenue
MO3anm4YHON Mozenn ¢ nomoibio MMII ocymiecrBasieTcs
CIIEAYIONIM 06Pa3oM:

- /lnuanaszoHbl 3HAUEHU I KaKJ0TO BXOHOTO TTapaMeTpa
Xi gendar Ha 3 mopAManazoHa M3 yCJOBUS TONAJAHUS B
Ka’K/Iblil MMO/INAIa30H IPUMEPHO OJJMHAKOBOTO KOJMYe-
CTBa ONBITOB.

- [lepexonmsaT k m3mepenuio 3nauenunii Xi B IMCKPETHBIX
mkajax (Bce 3nauenus Xi, momasinue B 1-blif mogaunamna-
30H, KogupyioTcsa 1, Bo 2-o0if moganamna3on -2, 3-uii moj-
nuarnas3ou 3.

- [lepexonsaT Kk nsmMepeHnIo 3HaYEeHUH Y B IMCKPETHBIX
nrKaJax.

Ecam BBIXOAHOI TTOKa3aTenb OAMH — BBIOMPAIOT I'pa-
HUILY, Pa3/lesA0NyIo 3HaueHns Y Ha XOPOoIlIne U MJI0XHe.
«Xopouue» 3Hauenus: Y oboznauatores 1, «maoxues - 0.

Ecain BBIXOAHBIX MOKazaTeseil Gojee 0fHOTO — 0Cy-
[ECTBJSIOT UX CBEPTKY B 0600IIEHHbIIT KPUTEPUN U BbI-
OUPAIOT TPAHUILY, PA3AESIONIYI0 ONBITHl HAa XOPOIIUE U
maoxue. «Xopoiue» 3HadeHus Y obosHavaorcs 1, «1mio-
xue» - 0.

- Myt couetanus KOJOB II0JIMAIIA30HOB BXOJHBIX
napamMeTpoB Xi, KOTOpble BCTPEYAIOTCId B CTPOKAX <XO-
polero» Kjacca U He BCTPEYAlOTCs HU B OJIHOU CTPOKe
<TLJIOXOTO».

- 3aTeM MIYT COYETAHUS KOJIOB MOJIMATIA30HOB BXO/I-
HBIX [1apaMeTPOB, KOTOPBIE BCTPEYAIOTCS TOJBKO B CTPO-
KaX <«IJ10Xoro» kJjacca (B kotopbix Y=0) u He BcTpeua-
I0TCSI HU B OJTHOH CTPOKE «XOPOIIeTo» Kiacca (B KOTOPBIX
Y=1).

[Tomydennpie c momomnibio MMIT BoickasbiBanus (ompe-
JleJIEHHbIE COYeTaHUs KOJOB IOJ/MAlla30HOB BXO/HBIX
1apaMeTpoB) OJJHO3HAUYHO MHTEPIIPETUPYIOTCS HA S3bIKE
COOTBETCTBYIOINIEH MPEIMETHON 06JacTH KaK UCTUHHbBIE
TUITOTE3bI, OMUCHIBAIONINE CUCTEMHBIC 3aBUCUMOCTH BbI-
XOZTHOTO TOKa3aTess (3a/laHHOTO KOMIIJIEKCA BBIXO/HBIX
rokasareJsieil) OT B3aMMHOI'O BJIUAHUS PA3JMYHLIX COYe-
TaHUH BXOMHBIX TAPAMETPOB.

Hampuwmep:

- [IPU PEIIEHUN 3a/[a4 AMATHOCTUKU OIU3KUX 110 [PO-
SIBJICHUSIM 3a60JIeBaHU Kak crienududaHble JJIsT KaskJI0To
KOHKPeTHOro 3aboeBanust qudbepeHiiuaibHble CHHIPO-
MBI,

- IIPH OIEHKE CIIOCOOHOCTEN K OIPeIeIEeHHBIM BUAM
paboT Kak crenuuyHbie Iad Kaxka0l paboThl TECT-KOM-
JIEKCBI U T.I1.

OCHOBHBIMU JIOCTOMHCTBAMU MOJICJUPOBAHUSA CJIOXK-
HBIX CHCTEM C IIOMOTIBIO TUCKPETHBIX METO/IOB SIBJSIOTCS



OTCYTCTBUE ATAINOB CTPYKTYPHOH M MapaMeTpUuecKoit
UaeHTUDUKATIN.

OCHOBHBIM HEIOCTATKOM — JKCIIOHEHITUAJIbBHBIN POCT
3aTpaTr BPEeMEHU Ha MOCTPOEHHE MOJIEJN OT Pa3MEPHOCTHU
BEKTOPA BXOJHbIX ITAPAMETPOB.

B MMII pemena 3azaua cyImecTBeHHOTO COKpAIeHU
3aTpaT Ha MOCTPOEHNE MOJIEIN — OHU ITPONOPITNOHATHHBI
KOJIMYECTBY BXOIHBIX ITaPAMETPOB.

2.3. Meroabl ONTUMHU3AINU M3Yy4aeMOW CHCTEMBbI
0 MaTeMAaTHYeCcKOoil MOJeNH, TOJYyYeHHOH € TOMOIIbIO
MMII.

2.3.1. MeToz joruveckoro mporpammupoBanust [15-18].

C nomomnrpio MJIII perraercst 3aadua onTUMA3AIUY W3-
y4aeMoil CHCTEMBI TI0 ee MO3aMTHON MOJIEJIN.

Ecou paccMaTpuBaTh Kask/[0€ BBICKA3bIBAHUE MO3AY-
HOI MOJIEJIN «XOPOIIIEro» KJaacca Kak MNpocToe NCTUHHOE,
a Ka’k/[0e BBICKA3bIBAHNE, «IIJIOXOT0» KJIACCA KAaK MPOCTOE
JIOKHOE, TO COCTAaBHOE BBICKA3bIBAHUE, COJCPIKATIIEE O TH-
MaJIbHble MOJ/INATIa30Hbl BCEX MTapaMeTpoB OYAeT UCTUH-
HBIM B CJIy4ae, eCJii OHO MOJIYYEeHO I1yTeM 00beJUHEHUS
MPOCTBIX MCTHHHBIX BBICKA3BIBAaHUH W HE COMEPKUT HU
OJTHOTO JIOJKHOTO.

Ha aTom nipuHItuie oCHOBaH METO/I JIOTUYECKOTO MPO-
rpammupoBanus. CHavyasa CTPOSIT BCe BO3MOKHBIE CO-
CTaBHbIC BBICKA3bIBaHUS (colepsKaliue BCE N BXOIHBIX
apaMeTpoB) MO0 MO3AWYHOI MOJIETTH «XOPOIIIET0» Kiacca,
3aTeM IPOBEPSIIOT, He COAEPKAT JIU OHU XOTsI Obl OJHOTO
BBICKA3bIBAHU S «I1JIOXOTO» KJIACCA.

Pazsimunble cocTaBHble BBICKA3bIBAHUS, COMEPIKATINE
TOJIBKO (DPAaTMEHTBI «XOPOIIEro» KJacca, MpeACTaBasSoT
€000l JIOTHYECKYIO MOJENb, M0 KOTOPOH [TOJIKHO OCY-
HMICCTBJISATHCS YIIPABJIEHUE ITPOIECCOM.

2.3.2. MeToxm cUTyallMOHHOTO TIPOTPAMMUPOBAHUS
(MCII) [19].

B cayuae, korzia B ©3y4aeMOM TEXHOJIOTHYECKOM TIPO-
1ecce UMeIOTCsI HeyIIpaBJsseMble mapaMeTpbl (HalpuMep,
MoKa3aTeJu KayecTBa ChIPbs) JAJS ONTHUMU3AIUK IIPO-
1ecca MCrorb3yeTest METOI CUTYAI[MOHHOTO TIPOTPAMMHU-
poBaHUA.

Cytp MCII 3akmiouaercs B caeyonem.

CocTaBJsIoT niepeyenb BO3MOXKHBIX COUYETAHUN T1O/-
IMaNa30HOB 3HAYEHUIl HEYIPaBJSEMbIX IapaMeTPOB.
Kaskmoe Takoe coueranue mpezctaBisieT coboil ompee-
JICHHYIO CUTYyallMio. 3aTeM ISl KaskJ0H CUTyaluu 110
AHAJOTHHU C METOJOM JIOTHYECKOT0 HPOrpaMMUPOBAHMUS
CTPOSIT MOZIEJIU ONTUMAJIbHOIO YIIPaBJIEHUST MyTeM 00b-
eJIMHEHNS ee C BBICKA3bIBAHUSMU <«XOPOIIET0» KJacca U
MIPOBEPSIOT UX IO MJIOXOMY KJIaccy.

BoI6upatoT Te u3 HUX, KOTOPbIE HE COAEPKAT HU OJTHOTO
BBICKA3BIBAHUS «IIJIOXOTO» KJlacca. 3aTeM CPaBHUBAIOT MX
MeXIY cOO0I.

Bosmoxubr 3 BapuaHnTa:

- yalle BCero ONTUMAJIbHbIE YIIPABIEHUS 5T KAXKI0N
CUTYaIN¥ Pa3JIMUHBL;

- ONTHMAaJbHbIe YIIPABJIEHUS [JIsI HEKOTOPBIX CUTYa-
Ui Pa3JINYHbL

- OUEHB PEJKO ONTHMAJIbHBIE YIIPABJICHIS OJNHAKOBBI
ILJIST BCEX CUTYAINIA.

Ecau ke 11t HEKOTOPBIX CUTyalUil He ynaeTcs Io-
CTPOUTH MOJIEJIM ONTHUMAJBHOIO yIPaBJEHUs, 9TO CBHU-
JIeTEJbCTBYET O HeOOXOAUMOCTU YTOUHUTH TPEOOBAHUS K
HEYTPaBJIsIEMbIM TIePEMEHHBIM.

2.4. Mertoap! peuieHust HpobIeMbl MHOTOKPUTEPUAIIb-
HOCTH U3yYaeMbIX CUCTEM.

2.4.1. MeTo/l CBEPTKM MHOKECTBA BBIXO/JHBIX TTOKA3a-
Tesiell B 06001IeH bl KPUTEPUI, M3MEPsIEMblii B AUCKPET-
HBIX Hrkaaax. [20].

CBéprka MHOXKECTBA BBIXOAHBIX TIOKa3areseil B 0606-
MEHHBINA KpuTepHii orleHKU 3(hbeKTUBHOCTH PabOTHI IIPO-
M3BOJCTBA OCYMIECTBIISIETCS cieayiomumM obpasom. Jlias
Ka’KJIOTO YaCTHOTO BBIXOJHOTO IMOKazareas Yj 3a/ai0Tcst
JOTyCTUMbIe Oorpanuvenusi. [1o HEKOTOPBIM KPUTEPHUSIM,
HanpuMep, MOKa3aTelsiM KadyecTBa MPOAYKTA, OTPaHIYe-
HUS 33/1a10TCST B TEXHOJIOTUYECKOH NokyMmeHTanuu (pe-
TJIaMeHTe TTPOU3BOJICTBA).

O606ménnbii moxasareab (Yo6) IpuHUMaeT 3HAYCH U ST
1 («x0poI1I0) B T€X CTPOKAX TAOIUIIbI IKCIIEPUMEHTAIbHO-
ro MarepuaJa, B KOTOPBIX KaK/ABIH YaCTHBIH BBIXOIHON
mokaszaresb Yj YZOBAETBOPSIET 3aIaHHBIM OTPAHUIEHISIM,
u 3HaueHue 0 («IJ10X0»), ecJu XOTst Obl OJIUH U3 YACTHBIX
KPHUTEPUEB He YIOBIETBOPSIET 32/[AHHBIM OTPAHUYEHISIM.

2.4.2. MeTo/1 CBePTKM MHOKECTBA BBIXOJHBIX TTOKA3a-
Tesieil B 0600LIEeHHbIIT KpUTEpHii, u3MepseMblii B KOHTHU-
HyaJIbHBIX IIKaJax [21].

Caeprka BBIXOAHBIX TIOKa3areseil B 0606eH b Kpi-
Tepuii 9 HexTUBHOCTH, N3MEPSIEMbII B KOHTHHYaJIbHbBIX
MIKAJIaX, OCYHECTBISIETCS CJAELYTONUM 00Pa3oM:

1. OcymiecTBisgeTcs mepexoji K U3MepeHnio 3HaYeHn i
Ka’k/Ioro 4aCTHOTO BBIXO/IHOTO TTokasaresis (Yj) B iuanaso-
e ot 0 1o 1. It atoro Yj min mpuanmaeMm paBubiM 0, a Yj
max — 1. Torza ananaszon Bapuainm sHa4YeHUN Kask/10T0 U3
BBIXOZIHOTO TToKa3atesist AYj Oyzer paBer Yj max — Yj min.

3navyenue BIXOAHOTO TokasaTenss Yj* B k- oif crpoke
TabJIUIBl UCXOAHOTO 3KCIEPUMEHTANHLHOTO MaTepuaJa
[epecynTHIBAETCS 110 hopMyTam:

Y#jk = (Y jk -Yj min)]/(Yjmax-Yj min), ec/iu 110 ycjioBu-
am 3agaun Yj uem GoJIblie, TeM JIydlle;

Y*jk = 1- (Y jk -Yj min)] /(Yjmax-Yj min), ecjiu 1o ycJo-
BUSIM 3a/1a4U Yj ueM MEHbIIe, TeM JIyUTIIe.

2. B kauecrBe 3HaueHust 060611IEHHOTO BHIXOHOTO 110~
kasaresst ais k- oii crpoku (Y*006k) BbiOupaercss MUHU-
MaJsibHOe 3Haderne Y*jk B aTol cTpoke:

Y*06k = Y*jk min.

2.4.3. MeToJi KOMIIPOMHUCCHOUN cybonTumusanuu [22,
23].

AJITOPUTM TMOCTPOEHUST MOJEJIU KOMIIPOMUCCHOTO
cy6ONTUMAJIBHOIO yIpaBjeHus, o6ecrnedynBalomuni cy-
IecTBEHHOE TOBbIeHne 3(PHEKTUBHOCTH PabOThl M3-
Y4aeMOTO TEXHOJOTMYECKOTO MPOIecca MO KOMIIIEKCY
3a/laHHbBIX BBIXOJHBIX MMOKa3aTeJell peaqnsyeTcs cjey-
01uM 00pasom:

1. [Mosrydentbie ¢ MTOMOIIBIO METO/[a BOCCTAHOBJIEHU ST
OJJHOMEPHBIX 3aBUCUMOCTEH MOmenu CyOONTUMATIbHOIO
VIpaBJIEHWS A KaKJAOTO W3 BBIXOAHBIX TMOKa3aTeseit
CPaBHHUBAIOTCS MEXKAY COOOM.

2. Ecaiu ontuMajbHble MOAAMANIA30Hbl 3HAYCHUI 15
HEKOTOPBIX BXOJHBIX MapaMeTpoB Xi 3TUX MoOJeJell co-
BIIAJIAOT, TO OHU ITEPEHOCSTCS B MOJIEJIb KOMIIPOMUCCHOTO
cyOOINTUMaNbHOTO yIIPABJIEHUS.

3. Ecaim ontuMabHble NOAAMANIA30Hbl 3HAYUEHW I 1T
HEKOTOPBIX BXOAHBIX MapaMeTpoB Xi aTHUX Mojejeil Ha-
xondarcst psagoM, Harrpumep, B D1 u D2 uau 8 D2 u D3, to
bopMupyIOTCS HOBbIE TOAAMATA30HBI, B KOTOPHIX MUHM-
MaJibHOE 3HAYeHUE COOTBETCTBYET CPe/lMHe MPe/bIayIie-
ro, a MaKCUMaJibHOE 3HaUeHUEe — CEPEeIHE MTOCIEY IOTET0O
MO/IINAIIa30HOB.



4. Ecyin onTuMaJsibHbIE TTOAAMAIa30Hbl 3HAYUEHU I JIJIs
HEKOTOPBIX BXOAHBIX TTapaMeTpoB Xi 3TUX MojeJieil Ha-
xoxaTcesd B moaauanasonax D1 u D3, To B Mogesb cy6or-
TUMAaJBHOTO YIIPABJIEHUS MTePEeHOCUTCS oA anana3on D2
9TUX ITapaMeTPOB.

3. O6aacrp ucnouabszopanna MMHUBC

3.1. TlocTpoenue ajleKBAaTHBIX MATEMATUYECKUX MOJIe-
Jieit «6osbInx> cucteM J60i HusnvecKoil mpupobl.

B UMUBC Bce aTambl mocTpoeHust MaTeMaTUyeCKON
Mojiesin (hopMaTM30BaHbBI, YTO FaPaHTHPYET:

- Bo3MOXHOCTD KOPPEKTHOIl NMOCTAHOBKM 3a/aull -
miobas 3amada CBOAMTCSA K (HOPMYJAHUPOBKE "yCTAHOBUTD
3aBUCUMOCTD BBIXOJHOTO TIOKa3aTessi (3aJaHHOTO KOM-
TJIeKCa BBIXOJIHBIX TOKA3aTeseil) OT BXOJHBIX IAPaMeTPOB
n3y4aemMoro o6bexra’”.

- B0o3MOXHOCTH MOCTPOUTH MOAeTh 06bekTa (Ipo-
1ecea, CUCTeMbl, siBJIeHUst) J1t000i hU3MUeCcKOil ITPUPOIBI,
nHbopManus 0 KOTOPOM MOKeT OBITh TpeJACTaBicHa B
Buje TabJUIbl, B KaXIOU CTPOKE KOTOPOU 3adurcupo-
BaHbl 3HAYEHUS BCEX 3aJlaHHBIX MPHU MOCTAHOBKE 3a/1a41
BXOHBIX ITAPAMETPOB U BBIXOJHBIX [TOKa3aTeseil B OHON
ero peasusanuu (HabGIOIEHUN, OLBITE).

- O6BEKTUBHOCTD TTOJTyYaeMbIX 3aBUCUMOCTEH.

3ajiaua NoCTPOEHMU A a/IeKBATHOI MaTeMaTu4ecKoi pe-
mraeTcsl KOPPeKTHO B cJydae, ecIM n3ydaeMasl cHCTeMa
MOKeT ObITh IPEJACTaBJIEHA B BUJE <YEPHOrO SIIIMKAY,
a nadopmanus o ee GYHKIMOHUPOBAHUU - B BHJE Ta-
GJIUIIBI 9KCIIEPUMEHTAIBHOTO MaTepuaa, Kasxkias CTpoKa
KOTOPOW COMEP/KUT 3HAYEHUS BXOJAHBIX MApaMeTpOB U
BBIXO/IHBIX ITIOKa3aTesell B oQHOW ee peanmsamun. s
CYIIECTBYIOIUX CUCTEM dTa nHdopmaIus Gukcupyercs B
peskume HabJoeHrs 32 UX (QYHKIIMOHUPOBAHUEM, a JJIs
paspabaTbiBaeMbIX CHCTEM — 10 Pe3yJbTaTaM CIIeIHalb-
HbIM 06Pa30M CILJIAHUPOBAHHOTO 9KCIIEPUMEHTA.

3.2. Pemenue 3azay JuarHoCTUKN COCTOSIHUSA, MPO-
rHO3a OBeeHus 1 cybonTuMusanuu «GoIblIInX» CHCTEM
M1060i1 HhUsMIeCKOi IPUPOIBI.

[To MaTemMaTHYeCKOI MO/IESIN N3YYAEMOIT CUCTEMBI (CM.
m.1) ¢ TMOMOIIBIO MOJHOCTHIO (HOPMATU30BAHHBIX IPO-
meayp (6e3 ydacTusi sKCIepTa) KOPPEKTHO PENIAOTCS 3
OCTaJibHbIE 33jaukl Pa3pabOTKU, U3yUEeHUsT U COBEPIIEH-
CTBOBAHUST «OOJBITUX> CUHCTEM: IMATHOCTUKHU COCTOSIHUS,
[IPOrHO3a TOBeeHUs 1 CyOOIITUMUBAIUH.

3.3. UMUBC - meTomoi0rYecKast 0CHOBA KOPPEKTHO-
ro peleHust MpoOeMbl HAeHTHGhUKAIINT U CyOONTHMI3a-
WU ACHCTBYIONUX MPOU3BOJACTB B METAJLJIyPruyecKoii,
XUMHUYECKOI, HedTernepepadaTbiBaoNIell n APy ruX oTpac-
JISIX TIPOMBITIIJIEHHOCTH.

[Tpu u3yvyeHUn 1 ONTUMUIBAUN JEHCTBYIOTMX XUMU-
YeCKUX, METAJJIYyPruyeckux, HedremnepepabaTblBaoINX,
OUOTEXHOJOTUYECKUX U [P. MPOU3BOACTE C IMOMOIIbIO
NMUBC pematoTcs cienyiomnue 3aaqu:

- O6'beKTUBHOII CBEPTKY 9KOHOMUUECKUX, IKOJIOTYe-
CKUX, DHEPreTHYECKUX, TTOTPEOUTETBCKUX U [P, KPUTEPH-
eB B 00001IeHHDBIN TT0Ka3aTeb OleHKH 3(DGhEKTUBHOCTH
paboThl M3y4aeMOTo TEXHOJOrMYecKoro mnpoiecca [20,
21].

- [lobimeHust s PexTuBHOCTH PAGOTHI AEUCTBY HOLIMX
MIPOM3BOJICTB OJTHOBPEMEHHO IO BCEM BBIXOJ[HBIM ITOKa3a-
TEJISIM C TIOMOIIBIO METO/a KOMIIPOMUCCHOI cybonTuMu-
sanun [22, 23].

- TexHOJIOrMYECKOrO ay/iNTa - OLEHKM IOTEHIUAJb-
HBIX (CKPBITHIX) PE3ePBOB EHCTBYIONIETO TPONU3BOJICTBA
[0 9KOHOMUYECKUM, 3KOJOTUIECKUM, MOTPEOUTENbCKIM
U JIPYTUM KPUTEPUSIM (B TOM YHUCJIE TIO 3aJAHHOMY KOM-
[JIEKCY KPUTEPUEB), KOTOPbIE MOT'YT ObITh PEan30BaHbI
3a CYET ONTUMMUBANMU TEXHOJOTHMYECCKOTO PEKUMa Ha
CylecTByIoneM 060pyA0BaHUH, C TTOMOIIBIO CYIIECTBYIO-
MUX cucTeM MHGOPMAIMOHHOIO 00eCIieueHus 1 yIpaBJie-
HU, T.e. 6€3 TOMOJHUTETHHBIX KAMUTATbHBIX 3aTpaT [24].

- IlocTpoenus mareMmaTHueckoil Mojenn AelicTBYIO-
[ero MpOU3BOACTBA, Hecyllell 6oJbIIoii 00bEM HOBOM,
HETPUBUAJIBHON, He U3BECTHON paHee aKcrepTaM nHGOP-
MalluK 0 3aKOHOMEPHOCTSX U3Y4aeMOTO MPOIECCa.

- OnpeziesieHne HAYYHO, TEXHOJIOTMYECKN U 9KOHOMH-
yeckr 000CHOBAHHBIX TPeOOBAHUN K TIOKa3aTeJaM Kade-
CTBA CBHIPbHS JIJISI KAXKIOTO KOHKPETHOTO TEXHOJIOTUYECKO-
ro mpoitecca [25].

- CuHTE3a MOJIEJIN CUTYAIIMOHHOTO YIIPABJIEHUS, T10-
3BOJISTIONIEH TSI KasKI0W CUTYAIUH, 3a/1aBaeMoii oTpe/ie-
JIEHHBIMU COYETAHUSIMHU TTO/IINATIA30HOB HEYTPABJISIEMbBIX
BXOJHBIX ITapaMeTpoB (HampumMep, ToKaszaTejeil Kade-
CTBa CBIPbsI), HAWTU COOTBETCTBYIOIIEE €l ONTUMATIbHOE
yrpasJsenue [19].

- Obecrieyenust 3aJaHHOTO KadecTBa (YHKIIMOHUPO-
BaHMS TEXHOJOTMYECKOTO TIpoliecca Mpu CyIHeCTBEHHBIX
Bapual[MsIX COCTaBa ChIPbs (B TOM 4ucJe pu pabore Ha
HEKOH/IUI[UOHHOM CbIPb€, HE COOTBETCTBYIOUUM TPeGo-
BaauaM ['OCTos, TY u TeXHOJIOTHYECKUX PETTaMEHTOB)
[26].

- ObGecrieuennst HeOOGXOMMMOI TEXHOJIOTUYECKOI THb-
KOCTH MPOU3BOJICTBA, MO3BOJISAIONIEH MOJYyYaTh IPOAYKT,
YIOBJIETBOPSAOMIUN WHIUBUAYAJIbHBIM TPeOOBAHUSAM
Ka’k/JI0TO U3 MoTpebuTeeil.

- O1pejiesieHust HOPM TEXHOJIOTUYECKOTO PeskuMa, obe-
CIIEUMBAIOIEr0 cTabUIbHOE Oy YeHUE IIPOAYKTA C 3a/1aH-
HBIM Ka4eCTBOM IIPU MUHUMAJIbHON ce6eCTOMMOCTH.

- OmnpeneseHns HOPM TEXHOJOTUYECKOTO PEKUMA,
00ecIeTnBaIoNero cTabuiIbHoe TMOJydeHne MPOAYKTa C
3a/IaHHBIM KQueCTBOM U MAKCUMAJIbHOI IPUOBLIBIO.

- Omnpenenennss HOPM TEXHOJOTUYECKOTO PEKUMA,
obecieurBaoNero crabuibHOe TOJyYeHUe MPOAYKTA C
3a/laHHBIM KA4eCTBOM M MaKCHMaJbHBIM BBIXOAOM (UTO
MI03BOJISIET TAKIKE OJIHOBPEMEHHOE pellleHne 3a/1a4 9HEPTro
- u pecypcochepeskeHus,

CHUKEHUSI Ce0eCTOMMOCTH M COKPATIEH ST KOJTHIECTBA
OTXOJIOB IPON3BOCTBA) [27].

- IlpoBeseHust SKOHOMUYECKU TTPUOBIILHON 9KOJIOTU-
3aI[UU IeMCTBYIOMUX TPou3BoACTB [28-30].

- TloBblleHNsT KOHKYPEHTOCHOCOOHOCTU BBINyCKae-
MOH TPOAYKITHN.

- MopmanbHoro ananusa "c60eB” TEXHOJIOTHMYECKOIO
peXXuMa M peasu3aluu yrpaBaeHus MPOIEecCOM C IebI0
ycTpaHeHus mpuunt aTux "cb6oes” [31].

- IIpornosa 3naueHmMil BBIXOHBIX TIOKa3aTesIeH 1Mo n3-
BECTHBIM 3HAUYEHUSIM BXOAHBIX ITAPAMETPOB B CJYyYasX,
KOT/la 3HaYeHU I HEKOTOPBIX BBIXOJHBIX ITOKa3aTeJeil cTa-
HOBSITCSI M3BECTHBIMH 4Yepe3 MPOJOJIKUTENbHOE BpeMS,
HAIlpUMep, B IPOU3BOJACTBAX KpacuTesel, MUKPOOUOIIO0-
ruu u T.1 [32].

- Ananusa ynpaBJisieMOCTH TIPOIECCA - OIEHKH BO3-
MOKHOCTEH CYIIECTBYIONIEN CHCTEMBI ylpaBieHns obe-
CHEYNTH 3aJaHHOE KAYeCTBO €0 (DYHKIIMOHNPOBAHHUSI.

- OmnpejeseHust Hay4yHO U TeXHOJOruyecku 060-
CHOBaHHBIX TPeGOBaHUU K CHCTEMaM aBTOMATHYECKOTO



yrpasJseHust TexHosgorndeckumu nporeccamu (ACYTII)
[33, 34].

- OleHKHM 9KOHOMUYECKHU IeJIecO00OpPa3HOT0 YPOBHS
aBTOMATU3AINH.

- OleHKH 9KOHOMHUYECKH IeJIec000pPa3Horo yPOBHSI
METPOJIOTHUH.

- InTerpaiuu oTaebHBIX CTAAMI TOTYYEHU S TTPOY K-
Ta B 001MiT ITPOIECcC ¢ OOIMM KPUTEPUEM ONTUMU3AINH C
1eJIBI0 TOJYYEeHUs KOHEUYHOTO MPOAYKTA € 3aZaHHBIM
KayeCcTBOM U CyMMapHOIl MUHIUMAJIbHOI ce0eCcTONMOCTHIO
(MaKkcUMaJbHOU NPUOBLIBIO) 110 BCEM CTaUSIM.

- YupaBiieHUsI Ka4eCTBOM MPOAYKTA B J€HCTBYIONINX
TEXHOJOTUYECKUX Tporeccax [35].

- IloBermennst apdexTuBHOCTH PYHKITMOHUPOBAHUS
NMEeHCTBYIONUX TMPOU3BOACTB IO KOMIIJIEKCY 3a/aHHbIX
KPUTEPHEB, XapaKTepuayomux 3(MGeKTUBHOCTh paboThI
M3y4aeMOTo TeXHOJOTHYecKoTo mmpoiiecca [36- 39].

Hampumep:

1. B pesyabprare onTUMuU3anuu aeiicTBYONETO TEXHO-
JIOTUYECKOTO MPOTIecca MOJyYeHUs CyIbhaMUHOBON KHC-
J0TH Ha Bepe3HNnKOBCKOM XMITYE€CKOM 3aBO/I€ BBIXOHbIE
MOKa3aTen CyIeCTBEHHO BO3POCN 110 CPABHEHUIO C 3a-
JIAHHBIMU B peryiaMeHTe:

- BBIXOJ TpoiyKTa yBeanuuics ¢ 83.0% 10 95.62% (na
12.62% ab6c¢. nim na 15.2 % oTi.);

- MaccoBasi /I0JIsI OCHOBHOT'O BENIECTBA YBEJIMIHNIACH C
83% 10 95.6% (1a 12.6% abc¢. wan na 15.2 % oTH.);

- cojilepKaHue CepHOIl KUCJIOTHI B TIPOJYKTE COKPaTHU-
J0ck ¢ 6% 10 2.58% (na 3.42% abc. wnu Ha 57% OTH.);

- yJesbHAs MOIIHOCTH Bo3pocia ¢ 378.8 kr/yac 1o
413.8 kr/uac (Ha 9.24% abc. wiu na 2.44% otu [36].

ITo pesysbratam paGoThl ObLIO MOJYUYEHO ABTOPCKOE
ceuzeresibeTBo Ne 1060565 Ha uzo6perenue: «Crnocob mno-
JydeHust cyabHaMUHOBON KUCTOTDI».

2. B pesysnbrare onTUMHU3AINN TEXHOJOTUYECKOTO pe-
JKUMa JOMEHHON IjaBKM Ha goMeHHON meun Ne 3 [lme-
MPONETPOBCKOTO METAJIIyprudeckoro 3asojga um. Ile-
TPOBCKOTI'O PacXojl KOKca coKpaTuics Ha 7.6% OTH., a
MPOU3BOJUTENBHOCTD MTeun Bo3poca Ha 12.6% otH. IIpu
crommocTtn Kokca B 2007 1. 1000 TpH./T. TOTOBOI 9KOHO-
MUuecKUil 9 deKT TOAbKO 32 cUeT COKpAIIeHusl pacxoa
KOKca cocTaBui 27.6 MurH. rpa/To [39].

[Tpu W3BeCTHBIX METOJAX PENIeHUs 3a/]aul MOBbIIIe-
Hust 3pdekTUBHOCTU PabOThl JOMEHHOI TI€4H 1O POU3-
BOAMTEIBHOCTH M yJIEJIbHOMY PacXoJy KOKCa BO3HUKAIOT
cepbesnbie pobaeMbl. B pabore [40] nis pemenus aToi
3aj1a4u ObLJIM OCYIIECTBJIEHBI CJIEAYIOIUE MEPOTIPUSITHSI:

- OCYIIeCTBJIEHA PAIMOHAJIU3AIUS TEXHOJOIUU pac-
npejesieHns MUXTHl € 1eJbI0 CO3JaHUS OINTUMAJbHON
CTPYKTYPBI CT0JI6A ITUXTOBBIX MATEPHATIOB B TI€YH;

- BHeapenbsl HoBbie ACYTII npunsaTus cBoeBpeMeH-
HBIX U ONTUMAJbHBIX PEHIEHUI 10 PETYJIUPOBAHUIO XO/1a
(aBTOMaTU3MPOBaHHbIE cHCTEMBI cOOpa U 06PAbOTKY TeX-
HOJIOTHYECKOI WH(MOPMAINH, JTOKAJbHbBIE CUCTEMbI PETy-
JVMPOBAHUA).

- KpoMe TOro o0beKTaMU aBTOMATU3AIUU SBUJIUCD:
KOHTPOJb TEeMIIepaTypbl ITOBEPXHOCTU 3aCHINU IMUXTHI,
CUCTEMA OXJIAXKIEH WS U 1[€XOBbIE TapDAMETPHI.

CHUKeHME YIeJIbHOTO pacxojia KOKCAa Ha BbINJIABKY
YYyTYHA OT UCIOJbB30BAHUS JAAHHBIX CHCTEM COCTABJISJIO
1-1.3% (1.15% cp.) Ipu yBeTUIEHU U TTPOU3BOAUTETHHOCTU
na 0.5-1.5% (1.0 % cp.)

Takum obpasom, ucnosabszosatnne UMUBC pasg ontu-
MU3ANKMU TEXHOJOIMYECKOTO PeKUMa IO3BOJUIO 0e3

JIOTIOJIHUTEJIBHBIX 3aTPAaT Ha BHEJAPEHUE HOBBIX CHUCTEM
yIpaBJIeHUs TOBBICUTDH 3 HEKTUBHOCTE PabOTHI MEYH 10
CPaBHEHUIO C MOJyYEHHBIMU 110 JIaHHbIM paboTsl [40]:

- 10 yAeTbHOMY pacxoay Kokca B 7.6 : 1.15 = 6.61 pas;

- 1o IpousBouTesbHOCTH TTeun B 12.6 : 1 = 12.6 pas.

3.4. UMUNBC - meTom0I0TMYECKAST OCHOBA KOPPEKTHO-
ro peuieHust npobiaeM pazpabOTKKM HOBBIX TEXHOJOTHYE-
CKHUX IIPOILECCOB U KOMIIO3UIITMOHHBIX MAaTEPUAJIOB.

[Ipu npoBeseHNN HAYYHO-MCCIE[0BATEIBCKIX PA0OT €
nomotibio UMUBC pemaiorces cienyroiiue 3a1adn:

- Ha ocHoBHOM aTare paspabGoTKK HOBBIX TEXHOJIOTU-
YECKHUX IPOIECCOB - BHEJIPEHUH B IIPOMBIIIJICHHOE TIPO-
U3BOJACTBO - OCYILIECTBJISIETCS OIIpe/ie/leHe HOPM TeX-
HOJIOTHYECKOTO PeXkuMa, 00ecnednBaIoNiX cTabuIbHoe
MOJIyYeHUEe MPOAYKTA € 33/laHHBIMM 3HAYCHUSAMU BbIXO/I-
HBIX TTOKa3aTesed [41].

- IIpu pazpaboTke HOBBIX KOMIO3UI[MOHHBIX MaTepU-
aJI0B J1060H (HhUsnuecKoil Hpupoabl (METAJIOB, CIIJIABOB,
pe3nH, MJIacTMacC, KaTaJu3aToOpPOB, BBIIMYCKHBIX (opMm
KpacHuTeJsieil M IUTMEHTOB, CMECEBBIX JIEKAPCTBEHHBIX
¢opm u T.11.) cTaBuTCA U pemaeTcs 3anada: "OnpeneauThb
repevyeHb KOMIOHEHTOB CMECH, UX COOTHOIIEHUS U HAlTH
OTNITUMAJIbHBIE YCIOBHS MepepaboTKU CMeCH B MaTepual,
obasaomuii 3a[aHHbBIM KOMIIJIIEKCOM TTOTPeOUTENbCKUX
cBoiicTs” [42-45].

3.5. UMUWBC - meTomo0rn4ecKas 0CHOBa KOPPEKTHO-
ro perieHust mpoOJieM HAIPABIEHHOIO CHHTE3a XUMUYE-
CKMX COEIMHEHHUN OIpeIeeHHOTO Kaacca, 001a1aionnx
3a/IaHHBIM KOMILJIEKCOM HOTPEOUTETbCKUX CBOWCTB.

O/IHO¥ M3 caMbIX CEPbE3HBIX M aKTYaJbHBIX 33/1a4 Ha-
VKU SIBJIsIETCS] TPoOJIeMa HallPaBJIeHHOTO CHHTE3a HOBBIX
XUMUYECKUX COEJAMHEHUIT, 001a1atoUX 3aJaHHbIM KOM-
IIJIEKCOM CBOMCTB.

HecmoTpst Ha 0CTaTOYHO riyOOKUN aHAJIU3 B JIUTE-
paType KOHKPETHBIX METO/OB BbISIBJIEHUS COOTHOIIEHH I
CTPYKTypa — aKTUBHOCTD, TPAJAMIIMOHHO IPUMEHSIEMbIE
MTO/IXO/IBI MOZIEJTUPYIOT JINIIb YACTHBIE ACIEKTHI IeHCTBUS
XUMHUYECKOTO COC/MHEHUS M HE TI03BOJAIOT /1aTh KOM-
IIJIEKCHYIO OIEHKY €ro CBOHCTB, UTO CYNIECTBEHHO MOBBI-
ImaeT PUCK NCHOJB30BAHUS IPEANOIaraeMoro JekapcTBa
Ha CTAJN¥ IKCIIEPUMENTA U B KJIUHUKe [46].

Hanpuwmep, us kaxasix 800 -1000 BHOBb cuHTE3UPO-
BAHHBIX KpacuTeJeil ToJNbKO 1-2 0Ka3bIBAIOTCS IPUTO/HBI-
MU LIS IPAKTUUECKOr0 UCII0JIb30BaHusd [47].

C momomipio UMUNBC addextusno pemratoTes ciaemy-
1o1Ie 3a/1a49u:

- [loctpoenus agexBarnoii (romoMopdHOIT) MaTemMa-
THUYECKONl MOJIeJIN 3aBUCUMOCTHU 33aJJlaHHOTO KOMIIJIEKCa
HoTPeOUTENBCKUX CBOMCTB OT MX XUMUUECKOIO CTPOe-
HUA IS ONIPEJIEJIEHHOTO KJlacca XUMUYECKUX COe/IuHe-
HUIL.

- IlporuosupoBatus noTpeOUTENbCKUX CBOHCTB HO-
BBIX, HEM3BECTHBIX paHee COeMHEHNI U3y4yaeMOoro KJac-
ca, 110 X XUMUUECKUM (hopMyiaMm.

- ®opMaIbHOTO CUHTE3a XUMITYECKUX (DOPMYJT HOBBIX,
HEM3BECTHBIX paHee COCAMHCHUII M3y4aeMOro KJacca,
MOTEHITHATBHO 06/1aJAI0NNX 3aAaHHBIM KOMIIJIEKCOM T10-
TpeOUTEIHCKUX CBOWCTB [48-54].

Hanpuwmep, ¢ moMo11pio METO/1a MO3AMYHOTO MOPTPETa
6bLTa MOCTPOEHA MAaTeMaTHYeCcKasi MOJENb 3aBUCHUMOCTH
KOMILJIEKCA BBLIXOJHBIX IOKaszaTeseil (ycTOWYMBOCTL K
CBETY, YCTONYMBOCTD K CyOJIUMAIliK, BBIOHPAEMOCTD TPU
1% BBIKPACKE) OT XUMHUYECKOTO CTPOEHUS MUCHEPCHBIX
MOHOa30Kpacuresei [48].



JKcrepuMeHTalbHag nposepka a3hGHEeKTUBHOCTH T10-
JYYEHHOH MoJiesin Oblja MpoBejeHa caepyionuM obpa-
30M.

B kauecTBe MCXOAHBIX JAaHHBIX ObIIKM UCIHOJb30BaHbI
xumMudyeckue (Gopmysbl 273 nucrepcHbIX MOHOA30Kpa-
cuTeJieil, BXOJASIIUX B OTEUECTBEHHBII aCCOPTUMEHT U
ACCOPTUMEHTHI U3BECTHBIX 3apyOeKHBIX UPM U CHHTE3NU-
pOBaHHbIe B MHCTUTYTE XUMUUYECKO# Texuomoruu (r. Py-
GexkHOE) B X0/ie TIOUCKOBBIX pabot. st Becex Kpacureseit
ObLIIM HKCIEPUMEHTAIBHO OIIPEENEHbl YCTONYMBOCTD K
cBery, cybaumaluu u Boibupaemoctu npu 1% Boikpacke.

[Ipu mocTpoeHnM MOIETU KAKIAOMY 3aMECTUTEJIO B
orpeIe/IEHHOM TI0JI0KEHUU ObLJ TIPUCBOEH COOTBETCTBY-
TN TTOPSAKOBBIN HOMeP (KO/), YTO MO3BOJIMIIO OTTUCHI-
BaTh CTPOEHUE KAXKIOTO KPACUTENSI B BU/IE COOTBETCTBY-
omero Habopa nudp.

[Tosydyennast MOziesib COCTOSIJIA U3 2-X TOJMHOKECTB
coYeTaHWI 3JEMEHTOB CTPYKTYPBl Kpacutesas (B OJHO
MOTIAJTM COYEeTAHMUsI, BCTPEUABIINECS B MCXOJHOM Mare-
puaJie TOJIbKO y KpacuTesiell, yI0oBIeTBOPSIONIUM 3a/1aH-
HBIM TPEeGOBAHUSAM MO BCEM BBIXOJHBIM TTOKA3aTeNIsAM, a
B JIPYTO€ - TOJIBKO T€ COYETAHUS, KOTOPbIE B BCTPEUAINCDH
B KPaCUTEJISAX, HE YIOBJIETBOPSIIONIMX XOTsI Obl OHOMY U3
9TUX TpeboBaHNUIA.

C noMOIIbIO ATOI MOJIENIM PElIeHbl CJeAYIoNe 3a-
JAum.

3.5.1. I[IporuosupoBanme CBOCTB HOBBIX, €IIIE HE CITHTE-
3UPOBAHHBIX KPACUTEJIEN TT0 UX XUMUUECKUM (hOpMyTam.

Boinu 3amansr popmysbl 73 HOBBIX cOeIMHEHUT, TIIa-
HUPYEeMBIX AJs Tocjaemylomero cuaresza. C IOMOIIbIO
MaTeMaTHYeCKON MOJIEJIN 10 KasK IO ObIJIH ITPeICKa3aHbl.
Tonbko st 10 popmyst ObLIO IPEACKA3AHO PUEMIIEMOE
KadeCTBO COOTBETCTBYIOMMNX UM KPACHTEJEH.

[Tocse iporHosa GBI OCYIIECTBIEH CUHTE3 Beex 73
KpacuTeJseil u 9KCepUMEeHTaJIbHas ITPOBEPKA UX CBOIMCTB.
Oxa3zazocsk, uto 9 n3 10 "xopomux” o Mporuo3y Kpacu-
TeJiell MOJHOCTBIO COOTBETCTBOBAJU 3aJaHHBIM TpPeGo-
BaHUAM, a 1 1Mo MokasaresssM yCTOHYMBOCTH K CBETY U
cy6mmmanu 61 Ha 0.5 6asna xysxe. (Brupouem rounoctsb
oreHKM 9TuX nokaszateseit mo FOCTy 97-33-61 xak pa3 u
cocrasistet 0.5 6aa).

B 12 cryuasx (16.5%) B MaTeMaTH4eCKOil MO He
XBaTHUJIO NHMOPMAIINH JIJISI COOTBETCTBYIOIIETO TPOTHO34,
niist 58 kpacuredieit (79.5%) TPOTHO3 1 PE3YIBTATEI IKCITE-
PUMEHTAJbHOI MPOBEPKH MOJTHOCTHIO COBIAJMN, AT 3-€X
(4.1%) IpOTHO3 0Ka3aJICst ONTUOOUHDBIM.

3.5.2. HampaBJeHHBI CUHTE3 XUMUUYECKUX (HopMy
KpacureJieil, MOTEHI[MAJbHO 00JaJA0IUX KOMILIEKCOM
3a/laHHbIX CBOICTB.

C momombio GOPMATBHBIX TPOIEAYDP MO MOJIETH
"CTPOEHUE-KOMILJIEKC CBOUCTB” OblIM CUHTE3UPOBaHbl 16
dhopMmys paHee He U3BeCTHBIX MOHOa30Kkpacuteeit. [locie
XUMUYECKOTO CHHTEe3a M KOJOPUCTUYECKUX UCIBITAHUN
0Ka3aJI0Ch, 9TO KadecTBO 14 u3 uux (87.5%) MOTHOCTHIO
COOTBETCTBYIOT 3aJaHHBIM OrpaHMYeHUsM (ycToH4u-
BOCTb K CBETY >= 6 6a/ios, Kk cybiaumaiuu >= 3 Gajiam,
BbIOMpaeMocThb 1pH 1% BBIKPACKE - COOTBETCTBYIOMAS. Y
2-x KpacuTeslell omeHKa 10 Bbibupaemoctu Obliaa Ha 0.5
Gasia HUIKE 3aJaHHOMN, YTO HE MPEBBINIAET MOIPEIIHOCTU
ompenesenus aToro mokazaresst mo 'OCTy 97-33-61.

CpaBHeHMe fake HUKHEH oueHKN 3(hGhEeKTUBHOCTH
cuHTe3a, ocylecTBiaenHoro ¢ momombio UMUBC (14
«xopomux» kpacutesueil u3 16), ¢ BepxHell OlEHKOH, 110-
JIY4eHHOH TTPH MCIIOJIb30BAHNT U3BECTHBIX METO/IOB [47],

(213 800), mokassiBaer, yTo ucnoabzoBanue UMUBC nus
perreHusi poOIeMbl HATIPABIEHHOTO CHHTE3a HOBBIX Kpa-
cuTeseld U X KOJOPUCTUYECKUX MCHBITAHUN COKpaIlaeT
3aTpaThl BDEMEHU U CpeicTB MUHUMYM B 350 pas.

3.6. UMUBC — meromosiornyeckas 0CHOBA KOPPEKT-
HOTO pelieHns 4-X OCHOBHBIX 33/1a4 ME/IUIINHBI:

- luddepennmaabHoil IMarHOCTUKU OJU3KUX 110 TIPO-
SIBJICHUSIM 3a00JI€BAHMIL.

- Pannelt (unu make B JaTEHTHOM IepUofie) AMATHO-
CTUKY OMACHBIX JIJISI JKU3HU 3a00JIeBAaHUI.

- IIporuosa nocJjaeAcTBUN WU OCIOKHEHUN (GOJIe3HI
o mHOpMaIuH, MOJyYeHHOH Ha paHHell e€é cTajuu.

- Beibopa onTuMaJbHOU cTpaTeruu JeueHus: KOHKpeT-
HOI 6oJIe3HU ¢ YYETOM WHAMBHYAJbHBIX 0COOEHHOCTEH
6OJIBHOTO.

C nomompio MMUBC dopmanbHo u addekTuBHO
pELIaoTCst CAEAYIONUe METOAUYECKUE TPOOIEMbI Meu-
IUHBL:

- Boibop Hanbosiee CUAbHBIX CHMIITOMOB JIJISl PEIIeHU st
KOHKPeTHO# 3agaun auddepeHnuaibHoll [UariocTuKu
GJIMBKHUX MO MPOSBICHUSAM 3a00JCBaAHUIA.

- Boigesnienue crienuuaHbIX 17151 Kask0ro 3abojeBa-
Hust (M3 TPYTIIbI OJUB3KUX 110 IPOSIBJICHUSIM 3a00JI€BaHU 1)
CUMIITOM - KOMILJIeKcoB (auddepeHnnaabHbiX CHHIPO-
MOB).

- Uckiriouenne WHBA3WBHBIX M JIOPOTUX TECTOB MPHU
paspaboTke MeToA0B Au(depeHrnaabHOl JMarHOCTUKN
6e3 CHIKEHUsI ee TouHoCTH [55-60].

Paspaborannpie ¢ nomombio UMMUBC metoabr audg-
(bepeHMaNbHON AMATHOCTUKYM TPYAHOPA3JIMYUMBIX 3a-
60J1eBaHM, PaHHEN AMATHOCTHKH OMACHBIX JUJISI KU3HU
3a00JieBaHUIl, IIPOTHO3a MOCJEACTBUN UJIN OCJIOKHEHUIT
6osre3nu, BBIOOPa ONTUMAJBHON CTPATETrnu JIEYCHU s KOH-
KPETHOIi 60JIe3HM ¢ YUETOM UHAMBUILYAJbHbBIX 0CO-

G6eHHOCTEN OOJBHOTO 06JANAIOT CYNIECTBEHHOW HO-
BU3HOI U MOTYT OBITH 3a11aTEHTOBAHDI.

dbdexrusnocts npumenennss UMUBC nnsa nudde-
PEHINAJBHON AMArHOCTUKH ¥ TPOTHO3UPOBAHUS OCIIOXK-
HeHUil GOJe3HW B HavyaJbHBIH TEPUOJ €€ TPOSIBICHUS
MO/ITBEPIKIEHA AaKTAMU BHEJIPEHUS.

Hanpumep, npumenenue MeToJa METOJ IPOTHO3A
OCHOBHBIX OCJIO)KHEHUU OCTPOTO MH(MapKTa MUOKapaa u
OCHOBAHHOE HA HEM IleJIeHANIPABJIEHHOE JIeUeHUe OCJIOXK-
HeHuil 3a00JIeBaHU N 103BOJIIIIO:

- 8 20 ropoackoil GosbHuUIEe JIeHMHIpaga COKPaTUTh
JIeTaJIbHOCTh OT MHpapKTa MUoKapaa ¢ 25% no 15% (Ha
40% ortm);

- B kaAuHUYeckoir 6oapruie Ne 23 r. MoCKBBI cOKpa-
TUTD JIETAJIBHOCTh OT KPYIHOOYAaroBOro nHdapKTa MHO-
kapna Ha 36.8%, a or Mesikoouarosoro Ha 45.1%.

3.7. UMUNBC — MeToposiorndecKkast 0CHOBA KOPPEKTHO-
TO peleHust 3alaur IeHTU(HUKAIMUT MUKPOOPTAaHU3MOB.

C nomortbio UMUWBC pemaiorest caenyioniue 3amaqu
MUKPOGUOJIOTUH:

- Omnenka MHOOPMATUBHOCTU TECTOB [JIs PEIIEHUs
KOHKPETHOI 3a/1au¥ UIeHTUDUKAIIH.

- Munumusanus Ha6opa TectoB (MCKJIOUeHUE Aedu-
IIUTHBIX, TOPOTOCTOSIIIUX, MPOJNOJIKUTEIbHBIX MO Bpe-
MEHM U MaJOMH(MOPMATUBHBIX TECTOB) 0€3 CHUKEHUS
KauecTBa UAEHTU(DUKAINN.

- Boitestenuie crientuuIHbBIX /17151 KAsK/10TO MUKPOOPra-
HHU3Ma TeCT - KOMIIJIEKCOB ¢ 11eJ1bI0 3 exTnuBHON hopma-
JIN3ATINH TIPOIEY DBl HAEHTUDUKATIIY BHY TP CEMEHCTB,
POJIOB, BUJIOB U JIP.



- Pazpaborka GopMasibHbIX (KOMIBIOTEPHBIX) METO-
JI0B UACHTU(PUKAIIUN MUKPOOPTaHN3MOB Ha OCHOBE TECT
- KOMILJIEKCOB, CIeNUMUUHBIX AT Ka)x0To U3 Hux [61,
62].

ITo pesynbratam paboTsl ¢ ucnoabzosanreM MTMUBC
noJydeH mareHT Ha uzobperenne Ne 84772 na «Croco6
TAKCOHOMETPUYECKOU uAeHTUDUKAIMKE dHTepobaKTe-
puii» ot 25.11. 2006 .

3.8. UMUBC - meTtomosornyeckas oCHOBA KOPPEKT-
HOTrO pelleHusl 3aladyd TECTUPOBAHUsI CIIOCOOGHOCTEN ye-
JIOBEKA K OIIPe/IeJIeHHOMY BUY paboT.

B HacTogmee BpeMs NCUX0JIOTMYECKOE TECTUPOBAHME
[POBOJUTCS I10 TECTAM U HE MOXKET 00€CIEeUUThb J0CTaTOU-
HOH TOYHOCTH.

C nomotbio UMUBC ans kaxmoil rpaganuu peria-
eMoli 3amaun (OLEHKU CIOCOOHOCTElH, COBMECTHMOCTH,
MPUTONHOCTU [JIsi OHpeNeJiéHHBIX BUIOB PaboT U T.IL.)
HaXOASATCS CIeNUMUYHbIE TECT — KOMIIJIEKChI, KOTOPBIE
BCTPEYAIOTCST B HEKOTOPBIX CTPOKAX TaOJHIIBI C ATOM rpa-
Jalnueii, 1 He BCTPEYaTCs HU B OJITHON CTPOKE € JIPYTUMU
rpajjaliisaMu.

Kpome toro UMM BC no3Bosisiet cyiiecTBEHHO COKpa-
TUTHh HaOOP TECTOB, UCIIOJIb3YEMbIil HBbIHE JJIS PEIICHUsI
KOHKPETHOU 3a/auu 63 CHUKEHWST TOYHOCTHU OI[EHOK.

PazpaboTka TeCT - KOMILJIEKCOB [IJIsI KasKI0H KOHKPET-
HOH 3a/1a4M T03BOJISET CYIIECTBEHHO MOBBICUTD 3 dek-
THUBHOCTb TECTUPOBAHMUS.

Hanpumep, npu TectupoBaHuu abUTypPUEHTOB, KOTO-
pble TMOCTYNAIOT B Bbiciiee yueGHOe 3aBejleHUE 110 CIIel[U-
AJIbHOCTH JIETYMKA, TOYHOCTH IPOrHO3a COCTABJISICT:

- [LJISI TPYTIIBI TOAHBIX — 37.5%,

- JIJIsSt TPYTITBI HETOJHBIX — 36.7%.

[Tpn ncnosb3oBaHuM AJS TECTUPOBAHUS TECT- KOM-
[JIEKCOB, MOJYYEHHBIX C IOMOIIBIO METO/AA MO3aUYHOIO
MOPTPETA, TOUHOCTH POrHO3a COCTABJISIET:

- JLJIST TPYTIIIBI TOAHBIX — 95 %,

- 7151 TPy T HeToAHbIX — 90 %.

T.e. TouHOCTH TPOTHO3A JIJIS TOJIHBIX U HETOAHBIX BO3-
pacraet B 2.5 pa3a [63].

3.9. UMUBC — MmeTomomormyeckass OCHOBA peIIeHNs
OCHOBHOI1 33/1a4yl MCKYCCTBEHHOTO MHTeJJIeKTa — (op-
MaJIbHOTO IOJyYeHUsS HOBBIX, HE M3BECTHBIX paHee HKC-
rnepraMm 3HaAHUH, N3 9KCIIEPUMEHTAIbHBIX TAHHBIX.

B HacTosmniee BpemMs CyuecTByeT MHOKECTBO Pa3Jjiny-
HBIX OIIpe/leJIeHNI MCKYCCTBEHHOTO MHTeIekTa. Kpome
TOTO, BEJETCS UCKYCCUS O TOM, CYIIECTBYET JIU OH BO-
obe.

JlupexTop MHCTUTYTA MCKYCCTBEHHOTO WMHTEJJIEKTa
AJ. IleBYeHKO OTBETHJ Ha 3TOT BOIPOC CJEAYIONUM
o6pasom. Ha Borpoc o cymecrsoBanuu U caepyer narb
OTPUIATENbHbII OTBET: JI06ast IPOrpaMMa KeCTKO MPH-
criocobJieHa Al JaHHOI KOHKPETHOI 3a/iauu, ajirTOPUTM,
BBOAMMBII B MAlIMHY, He HeCeT B cebe CEMaHTHKM COBEp-
maeMoi paboTsl [64].

B UMUBC nporpamMmMHoe obecrieyerne yHUBepcaib-
HO U [103BOJIICT CTPOUTH MAaTEMATUUECKUE MOJIEJIN CUCTEM
M1060i1 HhUsMYeCKOi IPUPO/BI.

C nomompbio UMUBC pemaercst ocHoBHast 3ajada
MCKYCCTBEHHOTO MHTEJIJIEKTa — IMOJy4YeHHUe C MOMOIbIO
MOJTHOCTBIO (hOPMAJIM30BAHHBIX IIPOILEAYP M3 IKCIECPU-
MEHTAJIbHBIX JJAHHBIX HOBBIX, HE M3BECTHBIX paHee HKC-
nepraM CHCTEMHBIX 3HAHUN 06 uzydyaemoii cucreme. Co-
JepsKaTesabHas MHTEPIPeTalns HoJYUYeHHBIX (hOPMaJIbHO
3aBHUCHUMOCTEN Ha SA3bIKE COOTBETCTBYIOIIEH MpeMeTHOMN

00J1aCTH MO3BOJISIT BHECTU CYIIECTBEHHBIN BKJIAJ B pas-
BHUTHE COOTBETCTBYIONIEH OTPACIN HAYKU.

Nwmenno noatomy UMUBC moxeT paccMarpuBaThes
KaK MeTO/I0JIOTHYecKass OCHOBA MCKYCCTBEHHOTO MHTEJ-
JIEKTA.

3.10. UMUBC - meTonosornyeckasi 0CHOBA aJrOpPUT-
Ma M300peTeHus] B MPHUKJIAJHON HAyKe M TEXHOJIOTUSIX
[65-67].

[TockompKy TPH TOCTPOCHUN MAaTEMATHIECKUX MO-
neseil eiicTBYIOMUX U 0COOEHHO pa3pabaTbiBA€MBbIX
«BOJIBIINX> CUCTEM TeHepupyeTcst 0O0JbIIoNH 00BEM HO-
BOH, HETPUBUAJBHON, He M3BECTHOI paHee dKCIEpPTAM
uHOOPMALUKU O 3aKOHOMEPHOCTSIX H3y4aeMoro oObekTa
(rporecca, CUCTEMBI, SIBJIEHUS), €€ MCIOTb30BAHUE [IJIST
OJTHOCTBIO hopmannzoBanHbix B pamkax IMMBC meto-
JIOB pelleHust 3a/1a4 AUArHOCTUKY COCTOSIHUS, MPOTHO3a
[OBEJIEHUs] U ONTUMU3AIUU KOHKPETHBIX CHCTeM JII060i
(buU3UYECKON IPUPOBI TO3BOJISAET HAWTH HOBbIE U OoJiee
adexTnBHBIE, YeM N3BECTHBIE, IYTU PEIIEHUsT ITUX 3a-
Jad.

Kpowme toro, ecaiu mpu pazpaboTke TeXHOTIOTHICCKOTO
mnpoiecca WM KOMIIO3UIIMOHHOTO MaTepuajia nuMeeTcs
[ATEHT-aHAJIOT, TO B KauecTBEe UCXOIHOI obactu ucce-
JIOBAHUS B MPOCTPAHCTBE BXOAHBIX MAPAMETPOB MOXKHO
BBIOpATH 00J1ACTD, 33/IAHHYT0 OTHM HaTeHTOM. C OMOTIHIO
NMUWBC Bcerga MoxHO Oyaer HaiiTu HOBYIO 00JacTb,
KOTOPOU COOTBETCTBYIOT Oo0Jiee BBHICOKME 3HAYEHUS BbI-
XOJIHOTO TIOKa3aTesisi (3alaHHOT0 KOMIIJIEKCA BBIXOJHBIX
rokasareJieil) yeM B IaTeHTe — aHaJjore.

Jlio6as pabora no paspaboTke mMeToa0B AuddEpeH-
[UAJBHON JAMATHOCTUKHU OJU3KUX IO MPOSIBIEHUSIM 3a-
GosieBaHMi, paHHEH AMATHOCTUKE ONMACHBIX IJIS KU3HU
3a00JIeBaHU N, TPOTHO3MPOBAHMIO TIOCJAEACTBII U OCTIOK-
HeHuil 6oJye3HU, BHIGOPY ONTUMAJBHOI CTPAaTeruy Jeye-
HUSI KOHKPETHOU GO0JIE3HU C YUETOM UHIMBULYATbHOCTH
60JbHOTO, HACHTUGhUKAIIUT MUKPOOPraHU3MOB BHYTPH
oIlpe/leJIeHHOTO KJjacca (ceMmelicTBa) M MHOTHe JpyTHe,
BbITIOJIHEHHBIE ¢ TToMolbio UMUBC, copepskat 60bIoii
00beM IIPUHIUTIMATIBHO HOBOI HH(MOPMAIUY ¥ TO3BOJISIIO
pemrath MOCTaBJEHHbIE 3a/a4d 3HAYUTEJbHO Gosee a(-
(bexTHBIHO, YEM C TTOMOIIBIO U3BECTHBIX METOJIOB.

Cnenosarensno, UMWBC npeacrasaser coboit Gop-
MaJIM30BaHHBII aJITOPUTM M300peTeHus B 06JacTU TIPHU-
KJIATHOW HAYKU U TEXHOJOTHIA.

3.11. UMUBC — meTomomornyeckas ocHOBa KubepHe-
TUKU U CUCTEMHOTO aHAJIN3A.

OcHoBHOW 3aja4eil KHOEPHETUKN U CHCTEMHOTO aHa-
JIN3a SIBJSIETCS TOCTPOEHHe MaTeMaTU4YeCKOH MOJeJu
N3y4aeMoOil CHUCTEMBI 10 HKCIIEPUMEHTAJbHBIM JaHHBIM,
HOJYYEHHBIM B PekMMe HabJIofeHust 3a ee HYHKIMOHH-
pOBaHUEM.

MaremMatuyeckoe MoJIeIMPOBAHIE — OCHOBHON MeTOJI
kubepretTnkn [68].

I[MocTpoeHne mareMaTHYECKUX MOJEJCH SBJISCTCS
OCHOBOII BCETO CHCTEMHOTO aHAJIN3a. JTO IEHTPAJbHBII
aTan uccaegoBanus aboit cucrembl. OT KayecTBa MOJE-
JIM 3aBUCUT Cyab0a BCEro mocjeayonero anaausas [69].

HemoctaTkoM CUCTEMHOTO aHAJIM3a SIBJSIETCS TO, 4YTO
OH HAXOAWTCS HA HAYAJbHON CTAJMK CBOETO Pa3BUTHS,
€ro MeTOJI0JIOTUIO HUKAK HeJb3s Ha3BaTh yCTOSBIIEHCS,
a IpaKTHyecKasg IPUMEHUMOCTh M 3(G(HEKTUBHOCTD BO
MHOTOM 3aBHCHT OT COBEPIIEHCTBA 9KOHOMUYECKNX, MaTe-
MATUYECKUX, TOTHUYECKUX METOIOB U YPOBHS KOHKPETHBIX
3HAHUI O CJOKHEHIUX OOIIEeCTBEHHO-TIONUTHYECKUX |



COIMAJIbHO-9KOHOMMYECKUX IIPOIIECCOB, OT BO3MOXKHO-
CTEH ToJy4YeHns COOTBeTCTBY Ol nudopmanum o HUX.
c. 171.

OTcyTCcTBHE CIEIMATBHO TTOCTPOEHHONH METOM0JIOTUN
CHUCTEMHOI0 aHaJn3a IMPUBOJAUT K TOMY, UTO MCCJIE0BA-
TEeJIM, Peliast HOBbIE 110 CBOEMY TUITY 3a/1a4H, BIHY K JICHBI
MOJIb30BATHCS CTAPLIMU, /IJIS MHBIX 3a/1a4 OCTPOEHHBIMHI
JIOTUYECKUMU CPEACTBAMU. JTO HE TOJBKO NMPUBOAUT K
amopduoctu, 6ecHOpMEHHOCTH B TIOHUMAHUHU CYIIECTBA
U crenuUKN CUCTEMHOTO METO/1a, HO U HETIOCPEJICTBEHHO
oTpaskaercsi Ha 3(dekTUuBHOCTU HCCIE0BAHUST COBpe-
MEHHDBIX TEXHUYECKUX cucreM. c.181.

[TocTpoenue JOrUKKU U METOOJOTHN HAYKHU, U B 4aCT-
HOCTH, CUCTEMHOT'0 aHaJIN3a, ABJAAETCA B HACTOsIIEe Bpe-
Ms TIepBOOYepeAHOi 3amadeil, Tpebylomieil He3aMemIu-
TeJIBHOTO peleHus. TOTbKO 0 Mepe ee peleHust MOKHO
BHECTHU CTPOrOCTH U ICHOCTD B HAIIIE, TOKA €1I[¢ UHTYUTHUB-
HOe, TIOHUMAaHWe 3a/1a4 U METO/OB CUCTEMHOI0 aHAJIN3a.
c.182 [70].

MMUBC 1nosBoJsisieT ¢ MOMOIBIO MOJTHOCTbIO (Gop-
MaJN30BAHHBLIX IIPOIEYP MOCTPOUTH COAECPIKATEILHYIO
MATEMAaTHYECKYI0 MOJEJb M3y4aeMoil cucTteMbl JI060il
(busnyeckoii NPUPOBI 110 HKCIIEPUMEHTAIBHBIM JaAHHBIM,
MOJIyYeHHBIM B pekiMe HaboneHus 3a ee GyHKIMOHU-
pOBaHUEM.

3.12. UMUBC — mertozonornyeckasi 0CHOBA BbIXKNBA-
HUS NPOMBIIIJIEHHBIX IIPEAIPUATUI B YCIOBUSAX IKOHO-
MUYECKOTO KPU3UCa.

C nomonipio UMUWNBC npakTuyeckn 6e3 3aTpaT pelna-
10TCsT 3a/jadu dHeprochepexkenns, pecypcochepeskenms,
COKpAIlleHUS OTXO/I0B, TIOBBIIIEHN S KayecTBa IIPOJYKTa B
NEeHCTBYIONNX ITPOU3BOJCTBAX.

C momomeio UMUWBC craBsresa u pentaiotcst 2 0CHOB-
Hble 3ajaul MOBbIeHsT 3DheKTUBHOCTH PabOTHI JIeii-
CTBYION[UX TTPOU3BOJICTB.

3.12.1. llonyunTh TMPOAYKT C 3a/laHHBIMK TIOKa3aTe-
JIIMM KauecTBa U MAKCUMAJbHBIM BBIXOJIOM ITPOAYKTA Ha
3arpy’keHHOe CbIpbe.

N3 6ananca coipbe 1 + cpipbe 2 = HPOAYKT + OTXO/bI
CJIeLyeT, UTO NPU YBEJUUYEHUHU BBIXO/IA MTPOAYKTaA (cTerne-
HU [IPEBPANIEHUS CIPbS B IPOLYKT):

- YBEJIMYUBACTCS BBIXO/] IPOAYKTA M, COOTBETCTBEHHO,
YBEJIMYUBAETCS IPOU3BOIUTEIBHOCTD IIPOIIECCa;

- COKPAMIAIOTCA PACXOHBIC HOPMBI ChIPbS HA €JIUHUILY
MPOAYKTA W, COOTBETCTBEHHO, CHUXKAETCS ero ceGecTou-
MOCTD;

- yBeJIMUEHUE MPOU3BOJAUTENBHOCTH U COKpalleHue
ce6ecTONMOCTH TIPOAYKTA IPUBOAKUT K YBEJTMYEHUIO [TPH-
OBLIN;

- U3 Oajamca Cbipbe = NMPOJAYKT + OTXOHbI CJIEILYET,
YTO TIPU YBEJMYEHUM BBIXOJA IMPOAYKTA COKpaIaeTcs
KOJIMYECTBO OTXO/IOB U, COOTBETCTBEHHO, 3aTPaThl HA MX
YTUJIN3AIIHNIO.

ITa IOCTAHOBKA 33/[a4ll KOPPEKTHA B cJydae, KOrja
7I0JIs1 3aTpaT Ha YHEPropecypcbl CYIECTBEHHO MEHbIIe
JIOJIM 3aTPaT Ha chipbe. B ciyvae, Korjia 3aTparsl Ha 9HEp-
ropecypchbl CYIIECTBEHHDL, IIpeiaraeTcs cyeyiomnas mo-
CTAHOBKA 33/1a4M1:

3.12.2. [losryunTh MPOAYKT C 3a/laHHBIMY [TOKA3aTeJIs-
MU KauecTBa U MAKCHUMAJbHO TPUOBIIBIO.

Pemrenne aTUX 3a7a4 NPUBOAUT K CYHIECTBEHHOMY
MOBBIIICHUIO KOHKYPEHTOCIIOCOGHOCTH TIPOU3BOACTBA, 1
JAI0T €My ITAHCHI BBICTOSATD B YCJIOBUSX MUPOBOTO 3KOHO-
MUYECKOTO KPU3UCa.

4. UMUBC — MeTo00THY€CKasi 0CHOBA KOMILIEKCHOTO
pelieHus npo6JieM yCTORYMBOr0 HHHOBAIIMOHHOTO
pasBurus: [71, 72].

IlepcrieK TUBBI CY IECTBOBAHMSI MUPOBOIO COO0IIECTBA
OTIPEJIENISIOTCS B HACTOSIIIEE BpeMs KOHIIEIIUel "yCcToii-
YMBOTO Pa3BUTHsA’. B TepBoHAuaIbHON TPAKTOBKE CYTh
ATON KOHIICIIINK 3aKJII0YaJIach B COOTBETCTBYIOLIEM T10-
MOJHEHWH TPUPOIHBIX PECYPCOB, KOTOPbBIE TTOTPeOISIOT-
CsI B TTPOU3BOJICTBEHHBIX ITPOIECCAX.

B nacrosmiee BpeMsl UMeeTCs MHOKECTBO OIpefelie-
HUI ToHATUA “ycToiunuBoe pa3putue”’. [loaTomy mporre
chOpMyIUPOBATH 1EJH, IS JOCTHKEHNST KOTOPHIX HEOO-
XO/IMMO MEPENTN K KOHIIETIINT YCTONYNBOTO PA3BUTHS:

ObecreunTs:

- BO3MOJKHOCTb COXPAHATh padBUTHE B OYIAyIIeM NpU
YIOBJIETBOPEHUU TOTPEOGHOCTEN CETOHSIIIHETO JIHSI.

- HANpaBJICHHOE U3MEHEHUE COCTOSHUS TEPPUTOPHH,
[PY KOTOPOM BBICOKOE Ka4eCTBO KU3HU 06eCeunBaeTcst
Ha OCHOBE MPOU3BOJCTBA 3HAHUII 6e3 yBeandyeHus: 00b-
éMOB 1oTpebIIsIeMbIX TPUPOIHBIX PECYPCOB.

- «caMonojiepkuBaionieecs”, TO €CTh IJIUTENbHO CY-
IecTByIollee 1 He MEHsoleecs 0 CBOMM TJIaBHBIM Xa-
PAKTEPUCTUKAM, DA3BUTHE.

- TapMOHM3AIMI0 TPOAYKTUBHBIX CUJ, TO3BOJISIO-
HYI0 YZAOBJIETBOPUTH HEOOXOAMMbBIE TTOTPEOHOCTH BCeEX
YJIEHOB OOIIECTBA MPU YCJIOBUU COXPAHEHUSI U TIO3TAII-
HOTO BOCCO3IaHUS IIeJOCTHOCTU OKPYKafolieil Ipupo-
HOW Cpe/ibl, CO3/Ianusi BO3MOXKHOCTEH /1Jisi PABHOBECHUS
MEJKy ee MOTEHIMAJOM U TPpeOOBAHUSIME JIOAEH BCEX
MTOKOJICHUTA.

- coxpaHeHUe HPUPOJbI, "AaHTUTPAHKUPHbII~ TPUH-
I[UTI, YCTOMYNBOE YeJIOBEUECKOE, COI[NATBHOE 1 9KOHOMH-
YecKoe pa3BUTHe, COXPAaHeHUe KYJIbTYPHBIX U JYXOBHBIX
I[EHHOCTEH, POCT 4YeJOBEYECKOTO ¥ COIMAJIBHOTO KallW-
TaJa.

W3 npuBeseHHBIX BblIe Iiejeil "yCcTOHYNBOTO pas-
BUTHS” CJIEJLYET, 4TO OHO MOKET OBITH TOJBKO HHHOBAI[U-
OHHBIM:

- HeOoOXOAMMO COBEpPUIEHCTBOBATh JAeiCTBYIOUINE
TEXHOJIOTUU C 1eJbI0 TOBbIIeHns 9h(GeKTUBHOCTH UX
(DYHKIIMOHUPOBAHUS O TOTPEBISIEMBIM PECypcaM, KO-
JIOTHYECKUM, MOTPEOUTETbCKUM W 9KOHOMUYECKUM IIO-
KaszareJisim;

- Heo6X0AMMO Pa3pabaThiBaTh HOBBIE TEXHOJOTHH, Y
KOTOPBIX 3(hDeKTUBHOCTD (YHKIIMOHUPOBAHUS IO TIO-
TpebIsieMBIM PecypcaMm, 9KOJTOTHYECKUM, TOTPeOUuTe b=
CKUM ¥ 9KOHOMUYECKUM [OKa3aTessiM Oy/ieT 3HAYNTE T b-
HO BBIIIE, YeM Y CYIIECTBYIONUX.

T.e. mpu pemennn 3amad "ycTOWYMBOTO pa3BuTus’
Ha TEePBLIN MJAH BBIABUTAIOTCS METOAUYECKUE MPO-
6siembl. [IpoGieMa nepexojna K yCTOMYUBOMY Pa3BUTHIO
3aKJII0YAETCS B TOM, YTO, C OJHOI CTOPOHBI, UMEIOTCS
JOCTATOYHO SIBHBIE 9KOJIOIMYECKIE TPOOIEMBbI U BIIOJHE
ocoszHaBaeMasi TpobieMa UCYEPIAeMOCTH TTPUPOHHBIX
PECypcoB, a ¢ APYTOH CTOPOHBI, IaKe HA TEOPETHIECKOM
YPOBHE OTCYTCTBYIOT sICHBIE CIIOCOOBI PEIICHUs HTOM
npo6IeMbl SKOHOMUYECKH 1[eJ1eCO00Pa3HbIM 00Pa30OM.

C nomompbio UMUBC Bce npobiembl peanusaiun
YCTOHYMBOTIO PA3BUTHS UMEIOT 9KOHOMUYECKH OTITUMAJI b~
uple pemenus. Ilostomy UMIMBC momuMmo Becero mpouero
npejcTaBisier coO0i METONOJOTHYECKYI0 OCHOBY KOM-
[JIEKCHOTO pelleHust npobJeM yCTOHYMBOrO PasBUTHUS

[73, 74].



5. UMUBC - MeTo0/10rMyecKasi OCHOBa BbIXO/a
VYKpauHbl B JIUiepbl MUPOBO#i ITUBHIH3AINH [75]

[IpouseTanue a060I CTpaHbI OIIPEIENSIETCS B IEPBYIO
ovepe/b BeJUUYUHON MOJOKUTETHHOTO CAJIB/I0 BO BHEIITHE-
9KOHOMUYECKOH eATeLHOCTH.

B03MOXHOCTD TIOJyYeHUST TTOJOKUTETBbHOTO CAJTbI0
OTIpe/IesIIeTCST HAJTMYNEM BBICOKOHAYKOEMKHUX (IIPOPDIB-
HBIX) TEXHOJOTHUM, MO3BOJSIOMMUX ITPOU3BOJIUTH YHHU-
KaJbHYIO0 TPOAYKIINIO, UJIM HPOLYKIIUIO, MOJH3YIONIYIOCS
CIIPOCOM Ha MUPOBOM PbIHKE, ¢ MeHblIeH cebecTonmMoc-
TbIO U 60Jiee BBICOKMM Ka4eCTBOM, YEM JPYTHE CTPAHBL.

K coskaseHuI0, 9KCIIOPTHBII NOTEHIIMAJ YKPAaWHbI B
OCHOBHOM OIIpe/esIsIeTcss MPOAYKIIMeH MeTaJiypruye-
CKOU, XUMUYECKOU, HeTeXUMUUECKOI, MAIIUHOCTPOU-
TeJIbHOU 1 MeTa1006pabaThiBaoleii oTpacseil mpoMblIi-
JIEHHOCTH U CEJIbCKOTO X031 CTBA, XapAKTEPU3YIONUXCS
HU3KOI HAayKOEMKOCTbIO U, COOTBETCTBEHHO, HU3KUMU
peHTabebHOCTHIO U KOHKYPEHTOCIIOCOOHOCTHIO.

B macrosimiiee BpeMst OCHOBHBIMU TEHIEHITUSIMU B MU-
POBOIT 9KOHOMHUKE SIBIISIOTCS:

- co3lanue HAYKOEMKHUX TEXHOJOTUU C TMOoCJeaoBa-
TEJbHON MUHUMHU3AIUEH [0JU MAaTEPUAJIbHBIX U IHEP-
reTHYeCKUX PeCypcoB B 00IIeil ce6ecTOMMOCTH POy K-
nuu;

- pazpaboTka MHMOPMALMOHHBIX TEXHOJIOTHI (B KO-
TOPBIX [I0JIS MATEPUAJBHBIX U IHEPreTUUECKUX Pecyp-
coB B 00mIell ce6ecTOMMOCTU NMPOAYKIIUU CTPEMUTCS K
HYJIO).

KomMmeprmanusanus nuMeomnmuxcs B YKpanHe paspa-
6OTOK B 06JIACTH BBICOKUX TEXHOJOIWH (aBUAIMOHHBIX,
KOCMUYECKUX, BOEHHBIX, OMOTEXHOJOTUYECKUX U JP.)
CACPKUBAECTCSI CEPhE3HON KOHKypeHInel, Heobxomm-
MOCTHIO GOJIBIINX KAIUTAJOBIOKEHUI [JIsI MOLIePIKa-
HUSI MUPOBOTO yPOBHSI Pa3pabOoTOK ¥ PSIAOM JAPYTUX
00BEKTUBHBIX IIPUYLH.

B nocsentee BpeMst HaGMo0aeTCs MEPEX0i HEKOTO-
PBIX BBICOKOPA3BUTHIX CTPAH OT MOCTUH/YCTPHAJBHOIO
obuiecTBa, XapakTepuayeMoro mnpeobiagaHueM BBICO-
KOHAYKOEMKHX TEeXHOJIOTHH, K MHOOPMAIUOHHOMY, B
KOTOPOM BCE HOJIbIasi 4acTh BaJOBOTO HAIMOHAJIBHOTO
MPOJAYKTA TMoJydaeTcs 3a cuyeT MHGOPMAIUMOHHBIX TEX-
HOJIOTHA.

B ornmyme oT MHAYCTPHAJBHOTO B MHOOPMAIHOH-
HOM OOIIECTBE CTPATEIHYCCKIM PECYPCOM SIBJISICTCS HE
kanurali, a uadopmaius. MabopmanronHoe 061ecTBO
MOJKET I103BOJUTH cebe He M3roTaBJIMBaTh HEOOXOIU-
Mbl€e J[JIsI HETO TOBApPbI, IPOU3BOJCTBO KOTOPBIX TPedyeT
BBICOKUX 9HEPTO - U PECypco3aTpaT UM CBS3aHO C 3a-
IpsI3HEHMeM OKpysKalomieil cpeasl. VIX mpoine mokymnarhb
y IPYTHX.

B dnonuu, Hanpumep, KoTopasi coOCTBeHHON Hed-
Thio oGecriedera yutib Ha 1% u TosbKO Ha 15% aHepreTu-
YECKUMHU PecypcaMy BCeX BU0B, pa3paboTku B obacTu
uHGOPMAIMOHHBIX TEXHOJOTHH 06eCIIeYnBaioT MOIAep-
JKAHUE JKU3HECIOCOOHOCTH SKOHOMUKHU M HOKPBITUE PAC-
XOJIOB Ha IMITOPT He(TH, MHUIIEBBIX IPOJYKTOB U CHIPBS.

Hecmotpsa Ha To, uTO YKpanmHa nMeeT BbICOKHMII MH-
TeJJIEKTYaJbHbBIN TOTEHIIUAJ (60JIBIIOE KOJTMYECTBO Bbl-
COKOKBaJMGUITNPOBAHHBIX IPOTPAMMUCTOB U TOCTAHOB-
HMIMKOB 3a/1a4), pa3BUTHE MHGOPMAITMOHHBIX TEXHOJOTH I
B Ykpawute npobaemarudno. B atoit obmactu cymectByer
caMast JKECTKass KOHKYDPEHIIUs — Ja’ke eCJIU Pa3BUTHIE
CTpaHbl 110 KaKUM-JIUOO TPUUMHAM HE CMOIYT 3aTOp-

MO3UTh 9TU Pa3pabOTKH, TO 3a0JIOKUPYIOT UX BBIXOJ HA
MEJK/LY HAapO/LHBII PBIHOK.

Db HEeKTUBHOCTD UCIOIB30BAHUSA NH(HOPMAIITMOHHBIX
TEXHOJOTUI OCHOBaHA Ha CO3/IaHUU TIPOTPAMMHBIX MPO-
NYKTOB, coueTaolnux (opMasn3oBaHHble 3HAHUA ca-
MBIX KBaJU(PUITMPOBAHHBIX CIEINAJNCTOB B PA3JINUYHBIX
peMETHBIX 00JaCTAX U UCTIOJAb30BAHUU BO3ZMOKHOCTEN
KOMIBIOTEPHON TEXHUKH /I8 KOJIOCCAJIBHOIO COKpalle-
HUS TPY/03aTPaT Ha BHIIIOJTHEHUE DY THHHBIX PaboT.

B oranune ot nHDOpPMAIMOHHBIX TEXHOJIOTH I, OCHO-
BAaHHBIX HA 3HAHUSAX HKCIEPTOB, B MHTEJJIEKTYaJbHON
METO/IOJIOTUH PEllleHa OCHOBHASI IP00JieMa UCKYCCTBEH-
HOTO HHTeJlJIeKTa — (hopMaIn3oBaHa Hpolelypa U3BJIe-
YeHus HOBBIX, HE U3BECTHBIX paHee aKcIepTaM 3HaAHUI,
U3 3KCIICPUMEHTAJNBHBIX JaHHBLIX. JTU 3HAHUS HpeJ-
cTaBASOTCS B Bujie (OPMaNbHBIX, HEIPOTHUBOPEUMBBIX
Ha UCIOJIb3YeMOM 3KCIEPUMEHTAJbHOM MarepuaJje r'u-
more3, 0TOOPAKAONUX 3aBUCUMOCTH BBIXOJHOTO MO-
kazaresnss (Uiau JTIOOBIX KOMIIJIEKCOB 9TUX IOKa3are-
Jieil) oT BXOJHBIX mapaMmeTpoB. llosmyueHHble TUIIOTE3bI
0/lHO3HAYHO MHTEPIPETUPYIOTCS Ha A3bIKE KOHKPETHOM
npejMeTHON obacTu.

B macrosmee BpeMs YKpanHa MOHOIIOJBHO BJajeeT
MHTEJJIEKTYaJbHOI METOJ0JOTHEll MOJYyYeHUS HOBBIX
3HAHUN, HO, K COKAJEHUIO, 00bEMBI €€ TPAKTUIECKOTO
MCII0JIb30BAHMA HUUTOXKHBDI.

[MIupokomacTabHOE KMCIIOJIb30BAHUE MHTEJJIEKTY-
aJIbHONW METO/IOJIOTUM TIPU pENIeHUN BaKHEUIIUX Ha-
YYHO-UCCJIEJ0BATEIbCKUX W NpParMaTuyecKux 3ajad B
CaMBIX Pa3HbBIX 06JACTSAX HAYKU U HAPOJHOTO XO3sHCTBA
MO3BOJIUT 34 CYET MOJYUYEHUs TOBAPOB U yCJyr, obia-
JAIUX BbICOKOU KOHKYPEHTOCHOCOOHOCTHIO, PEIIUTh
npobieMy MOJYYeHUs TOCTATOUHO BBICOKOTO TOJOXKH-
TEJBLHOTO CaJbJl0 BO BHEHIHETOPTOBBIX ONEpaIuigx u
obecrednTh HaKkTHIECKYI0 IKOHOMHYECKYIO HE3aBUCH-
MOCTh YKPaWHBbl U CYNIECTBEHHBII POCT 6JIarococTos-
HUS ee HaCeJIeHU.

[MIupokomacuitabHoe WMCIOJb30BAHNE WHTEJICKTY-
AJIBHOM METOJOJIOTMHM BO BCEX BO3MOXKHBIX cdepax ee
NpUMEHEHUST TO3BOJUT YKpauHe W3 WHAYCTPUATBHOTO
obrurecTBa, MUHYsSI TIOCTUHYCTPUAIBHYIO 1 uHGOpMAIU-
OHHYIO CT/INW Pa3BUTHUsL, epeiiTi K HanboJree mepeoBo-
My — MHTEJJIEKTYaJIbHOMY 00OIIEeCTBY, B KOTOPOM OCHOB-
Hasl JI0JIsl HALIMOHAJIBLHOTO IIPOAYKTA OYIEeT 10JIyd4aThCs
3a CYET MHTEJJICKTYaJbHBIX TEXHOJOTHUI, U TEM CAMbIM
obecrieunTs cebe poJib Jnugepa MUPOBOU IIMBUJIU3AIUU.

6. BoiBobI

Jlng pemenust npo6ieM, BOSHIUKAIONIUX PU MOJEIHPO-
BaHUN «OOJIBINNX> CUCTEM JI000H PU3HMIECKON TPUPOIBI
paspaborana MHTenIeKTya bHast METOIOJOTUsI N3y YCHU ST
«Gosbuinx» cucreM (MMUBC) nwoboii pusuueckoil npu-
pozbl. OHa TO3BOJISIET € MTOMOIIBIO MOJHOCTHIO (hopMasin-
30BaHHBIX MPOIELYP PeaTh CJe/y0Ire 3a1adn:

6.1. MeTonunueckue:

- OIleHKa CUJIbI BJAUSHUS KaKJOT0 BXOJHOTO Tapame-
Tpa Ha BBIXO/HOW MOKa3aTesb (3a/JaHHBII KOMIIJIEKC BbI-
XO/IHBIX TIOKa3aTeJell);

- OIICHKA pe3epBa BBIXOJHOTO IMOKAa3aTeJIs 110 KasKI0MY
13 BXOJHBIX TAaPaMETPOB;

- KOPPEKTHBII BBIOOP CYIMIECTBEHHBIX IJIsI PEHICHUS
KOHKPETHOU 3aj1a41 BXOJHBIX ITapaMEeTPOB;



- KOPPEeKTHas CBEPTKA MHOKECTBA BBIXO/[HBIX TTOKA3a-
Tesiell B 06001EeHHbI KpUTepUil OlleHKU 3 PEKTUBHOCTH
n3y4yaeMOl CUCTEMBI;

- TIOCTPOEHUS MaTeMaTU4YeCKO MOJEJNN HU3ydaeMoit
cuctembl Y=Fi (Xi), i=1,n, ¢ moMoIb10 KOTOPOIi OCyIIeCcT-
BJISCTCS PEAYKIMS U3Yy4aeMOi CUCTEMBI K €€ 3JIEMEHTHBIM
cBolicTBaM (9Ta 3a/1a4a pelraeTcs ¢ MOMOIIbIO MeTO/] BOC-
CTaHOBJIEHUS OJJHOMEPHbBIX 3aBucumocteii - MBO3);

- OIITUMU3ANNN U3ydaeMol cucTeMbl o Mozenn Y=Fi
(Xi), i=1,n;

- TIOCTPOEHUS MaTeMaTU4YeCKOil MOJEJNI U3ydaeMoit
cuctembl Y=Fi (X1, X2, X3...Xn), i=1,n, ¢ momMo11pio KOTO-
poIi ocyIiecTBIsgeTCS PeyKIN U3ydaeMoll CUCTEMBI K ee
CHUCTEMHDBIM CBOICTBaM (9Ta 3a/ja4a pelaeTcs ¢ MOMOIILIO
MeTOoJl Mo3auydHOTO moptperta - MMII);

- ONTUMUBAINY U3YYaeMOI CUCTEMBI 110 €r0 MO3anuy-
HOH Mojienn (3Ta 3a/la4a PelaeTcs ¢ IMOMOIbI0 METO/I0B
JIOTUYECKOTO MPOrPAMMHUPOBAHUS U CUTYAIIMOHHOTO T1PO-
rpaMMUPOBAHUA).

6.2. IIpakTuyeckue — peleHue 3aa4d naeHTU(GUKAIINHY,
JMAaTHOCTUKM COCTOSTHU S, ITPOTHO3A TOBEACHU S U OTITUMH-
3aIUU CJIOKHBIX CUCTEM JII000U (hU3NnIeCcKOil IPUPOIbL:

- OIITUMU3AIU eHCTBYIONUX TeXHOJOTUYeCKUX I1PO-
[[ECCOB B METAJLIypruu, Xumuu, HedrenepepaboTke u
JPYTUX OTPACAX IPOMBIIIJIECHHOCTH,;

- nud b epeHInatbHON ANATHOCTUKY OJIM3KUX 0 TIPO-
SIBJIEHUSIM 3260JIeBaHUI;

- IIPOTHO3UPOBAHUS OCJIOKHEHUN U MocaeAcTBUI 60-
JIe3HU 110 MHGMOPMAIINH, TOTYUYEeHHOM B HAaYaIbHBII TTepu-
Ol ee IPOABJICHUA;

- U3yuYeHHUe 3aBUCHUMOCTH MEXK/AY CTPOCHWEM XUMMU-
YeCKUX COeJIMHEHUI Olpe/ieIeHHOTO Kjacca U UX CBOIi-
CTBAMU;

- IPOTHO3UPOBAHMS CBOMCTB HOBBIX XUMUUYECKUX CO-
e[IMHEHUIl OIpeJeIeHHOT0 KJacca M0 UX XUMHUYECKUM
dopmynam:

- CUHTe3 XUMHUYeCKUX (POpMyJ HEM3BECTHBIX paHee
COeINHEHNH, 00TAAIONMX 3aJaHHBIM KOMILJIEKCOM T10-
TPeOUTEIHCKUX CBOUCTB;

- pellleHNe OCHOBHOI 33/1a4ll UCKYCCTBEHHOTO MHTEJ-
JIEKTa — MOJIyYeHUsI HOBBIX, He U3BECTHBIX paHee 3HAHUIA
"3 9KCIIEPUMEHTAJbHDBIX JaHHBIX C TOMOMIIbIO TTOJTHOCTbHIO
(bopmann30BaHHBIX TPOLEAYD;

- U MHOTHX JIPYTUX MPAKTUYECKHU Ba)KHBIX 3a/1a4.
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