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BeegeHune

Cpean MHOXecTBa (DaKTOPOB BHeLWHel cpeabl, 0Kas3bl-
BalOLWUX BO3AENCTBME HA OpPraHW3m 4efnoBeka, NuTaHue
ABNAETCA O4HUM M3 HamBaXkHeliwunx. HapyweHnsa rome-
ocTa3a Hambonee 4acTo NPOABNAKTCA CUMMNTOMOKOM-
nnekcamm HepocTaTouHOCTU 6enkoBol, 6enKOBO-3HEp-
reTU4eckoil, BUTaAMWHHOW W MWHEPaANbHON nNpupoabl,
4TO NpPUBOAUT K 0cnabneHWo MMMYHO6MONOrMYECKOW
pe3nCTeHTHOCTM OpraHu3ma, B pesynbTare 4yero MoryT
BO3HUKHYTb WH(EKUMNOHHbIe 3ab0sieBaHNsA, CHUXeHue
3 heKTUBHON MeANKAMEHTO3HOM Tepanuu.

MpuopuTeTHbIMK 3ajadyamMmy rocyfapcTBeHHON nonu-
Tkn Poccuitckoin depepaumy B o6nactu 340poBOro nNu-
TaHnA ABNAKOTCA YBENMYEHNE NPOU3BOACTBA U paclinpe-
HMWe accopTMMEeHTa NULEBBLIX NPOAYKTOB, 060ralleHHbIX
PYHKUMOHANBHBIMU UHTPEANEHTAMN, CEeLNaTn3npoBaH-
HbIX NPOAYKTOB NUTaHUA, NPOLYKTOB (PYHKLNOHANIbHOTO
Ha3HayeHUs, B TOM yucne Ana NUTaHUSA B OpraHuM3oBaH-
HblIX KOJINeKTMBax, N 6MON0OrMYeckn aKTUBHbLIX A06aBOK
K nuuie [1].

HoBble yMHble TEXHOMOMMW ANA NPOU3BOACTBA Cneyn-
arM3MpoBaHHbLIX MPOAYKTOB, OPUEHTUPOBAHHBLIE Ha Nnep-
coHanun3auuno nuTaHusa, 6asvpyrowmecs Ha BHeLpeHUN
LM pOBbLIX TEXHONOIMA, NO3BONAT pPacWMPUTb accopTu-
MEHT MULLEeBbIX NPOAYKTOB, 4TO OyaeT cnoco6cTBOBaTb
npeaynpexaeHnio pasBuTUAa MHOTUX HEUHMEKLMOHHbIX
3a6oneBaHuii.

B HacToswee BpemMAa ANA NPOEKTUPOBaHUA peuenTyp
MHOTFOKOMMOHEHTHBIX NULWWEBBLIX MPOAYKTOB B OCHOBHOM
MCNONb3YTCA METOAbl IMHENHOTO, 3KCNEPUMEHTANbHO-
CTaTUCTUYECKOTO NPOrpaMmMmpoBaHnsa n 06bEKTHO-0pPK-
eHTMPOBAHHOTIO noaxoja.

Mpouecc onTumnM3laumnm coctaBa peLenTyp OCHOBaH
Ha MCNONb30BaHUN paCYeTHbIX KPUTEPUEB W MOHATUMN,
npefnoxeHHblx PorosbiMm W.A., Mnnatosbim H.H. (mn.),
NIncuublHbiM A.B., TutoBbiM E.W., a Tak)ke meTohax cu-
CTEMHOrO aHanusa, MoAesIMpoBaHUA U acCOPTUMEHTHO-
peuenTypHOil onNTUMM3aLUW, PacCMOTPEHHbIX B pabo-
Tax Kataposa B.B., l'opgeesa /1.C., NMpoTtononosa W.U.,
MBawknHa KO .A. n ap.

AHann3 Hay4HoO-TEXHUYECKOW W MnaTeHTHOW MHGoOop-
MauuMu O COBPEMEHHbLIX TEHAEHUMAX W nepcrnekTmBax
COBEpPLEHCTBOBAHNA KayecTsBa NPOAYKTOB 3a CYeT Mpo-
€KTMPOBaHNA HYTPUEHTHOW W TEXHONOrMYyeckKoin afek-
BaTHOCTW MHOTFOKOMMOHEHTHbIX MULLEBbIX cMecei (cpen)
CBMAEeTeNbCTBYET O TOM, YTO 3TV BOMPOCHI He OCTaKTCA
6e3 BHMMaHNA BefyLWNX YYEHbIX U B HaLle BpeMs.

NunatoBbiM H.H. (mn.) [2,3] npoBogunucL uccneno-
BaHWA NO BOMpPOCam NMPOEKTMPOBAHUA NPOAYKTOB U pa-
LMOHOB MUTaHUA C 3a4aBaemMoil MULEBON LEHHOCTbIO
Cc npumeHeHnem 3BM. HauanbHaa cTagusa pa3paboTku
TEopeTMYeCKMX OCHOB U KOHKPETHBLIX METOAO0B peann3a-
LUN NPUHLUNOB MPOEKTUPOBAHUA cHaflaHCUPOBAaHHbIX
nuwWeBbIX NPOAYKTOB Oblia cBA3aHa c hopmanmsauunei
KayeCTBEHHbIX M KOMMYECTBEHHbIX NMpeAcTaBAeHnNn o pa-
LMOHaMbHOCTU WCMOMIb30BaHNA He3aMeHUMbIX aMWHO-
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Kucnot. dopmanusauna yuynTboiBaeT B3ammocbanaHcMpo-
BAHHOCTb HE3aMeHWUMbIX aMWHOKWCNOT. Ha OCHOBaHuu
npuHumMna Mutyenna-bnoka um npepnoxeHbl Koapdu-
LMEeHTbl pasinyMs amMUHOKUCAOTHOro cocTaBa, YyTUAu-
TapHOCTM aMUHOKUC/MIOTHOIO cocTaBa 1 nokasaTeflb CONo-
CTaBUMOWN M36bITOYHOCTM. HecmMoTpAa Ha TeopeTUYeckyto
060CHOBAHHOCTb, 3KCMNEPUMEHTanbHas MPOBepKa B3au-
MocbanaHCMPOBAHHOCTM aMUHOKUCAOT BKAOYaeT B cebs
nccnefoBaHns MeTabonusma B opraHn3me 4esnoBeka, YTO
ABNAETCA OYEeHb CNOXHbLIM [3].

Ona HaxoxgeHusa 4acTHOro Kkputepus Jlunato-
BbIM H.H. (Mn.) ncnonb3oBanacb PyHKLUA KenaTeNbHOCTH
XappuHrtoHa. MpenmywectBo MYHKLNN >KenaTenbHOCTK
XappuHITOHa 3akntoyaeTcs B eé 6e3pa3sMepHOCTH, YTO No-
3B0ON1S€T NPON3BOANTHL MOAENNPOBAHUE C NCNONb30BAHNEM
(hakTOpOB pasfIMYHON pa3mMepHOCTU U AuanasoHa 3Haye-
HWIA BapbUpyeMblX MepeMeHHbIX. ITOMY MNOAX0A4Y CBOMCT-
BEHEH He0CTaToK, KOTOPbI 3akn4vaeTca B 06bejuHEHUN
MHOTMX (DaKTOPOB B OAWH KOMMEKCHbIA KpUTepuii, 4to
3HauUUTENIbHO YMeHblUaeT CTeneHb KOPPEKTHOCTN MOAENN.

Mpu pa3paboTke MONOYHbLIX NPOAYKTOB [4] NOBbI-
WeHHOW 6MONOrMYecKoin LEeHHOCTU MPUMEHSNCA MeTOof,
3KCMEPMMEHTANbHO-CTATUCTMYECKOTO MOAENNpoBaHus,
OCHOBA@HHbIV Ha BblAeNIeHUN KN4YeBOro HyTPMEHTa MO-
JenupoBaHns U ONTUMM3aLnmN ero KavyecTsa.

B pabote [5] npepnoXxeHa Tpex aTtanHas MeToAuKa
NPOeKTUPOBaHNA peuenTyp reponeTnyecknx MSACHbIX
npofykToB. [lepBblli 3Tan cBA3aH C MOAENNPOBaHU-
eM aMWUHOKMWCMOTHOro cocTaBa U BbI6OPOM 3HAYeHWi,
B Hanbonbliein cTeneHW yLOBAETBOPAKOWUX KPUTEPUIO;
BTOPO/A — OLEHKOI >XWPHOKWCAOTHOrO cocTaBa; Tpe-
TN — pacyeToOM 3HepreTUYeckoil ueHHocTu. lMpouecc
MOLeNnupoBaHUa OCyLWecTBASAACA aBTopamuM B 06wWwem
BMAE UUKINYECKUM anropuTMOM, NpeanoXeHHbIM Jinna-
ToBbIM H.H. (mn.) [2].

MypaTtoBoi E.N. n gp. [6] npumeHsaeTca moanguuyn-
pOBaHHLIN MeToqd mepapxuih (unn meton Caatu) u 06b-
€KTHO-OPUEeHTUPOBAaHHbI noaxon peweHnss. OcobeH-
HOCTb [aHHOro metToja — MpeAcTaB/ieHne peuenTypsbl
B BMAe Mepapxumyeckoi CTPYKTypbl. Kaxpgasa n3 BepluH
[aHHO CTPYKTypbl — 06bekT (cbipbe — nonydgabpu-
KaT — roTOBbIA MPOAYKT). KaXablli ypoBeHb — onpe-
JeneHHas cTagua TeXHONOrMM U3roTOB/IEHUA MULLEBOTO
npoAyKTa, B pe3ynbTaTe MOXeT UMEeTb MHAUBUAYaNbHOE
YMC0 BEPLUNH, PACMONOXKEHHbIX HUXXE N0 nepapxuun. An-
ropuTm pacyeTa MHOTOKOMMOHEHTHOrO MPOAYKTa Hauu-
HaeTcs C pacyeTa nocnegHero ypoBHs ¢ Haubonee AUH-
HOli BETBU Mepapxmn4eckoin CTPYKTYpbl pacyeTa.

BopuceHko A.A. [7] Ha 6a3e maTeMaTU4yeCKUx mopge-
neil 1 peKypCMBHOIO UMKna obecneymBaeT NosyyeHue
Heo6xognmoro Habopa BapuaHTOB M cOCTaBa MOJIMKOM-
MOHEHTHbLIX CMEceil Mo KPUTEPUI MakKpo- U MUKPOHYT-
PVWEHTHOro cocTasa.

BeccoHoBoi J1./. [8] pa3paboTaHa CTPYKTypupoBaH-
Has hyHKUMS KavyecTBa 418 NULLEBbIX NPOAYKTOB, OCHO-
BaHHasA Ha onpejeneHnn aBTOKOPPENALNOHHOW PYHKLMN,
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NO3BONAKLWMNA NOCTPOUTL NPOTHO3HYIO MOAENb ypaBne-
HUA MepcrneKTUBHBLIMMN NoKasaTensaMn TeXHONOTMYeCcKux
npoLeccoB, rOTOBbLIX MU EBBLIX MPOAYKTOB U YCNYT.

CaHuHoN T.B. n Cepbynosbim HO.C. (2004) npeanoxe-
Ha KoHuenuua anddepeHUMpoBaHHOIo Noaxona B KOM-
NNEeKCHOW OueHKe KayecTBa X/1€606yN0OYHbIX WU3AENNi
NOBbLIWEHHON NUWEeBOW UEHHOCTW. ABTOPbI CUMTAIOT,
YTO AN 06BEKTUBHOW OLEHKW MNOBbIWEHUS MNULLEeBOW
LEeHHOCTM NPUOPUTET B BbIGOpE onpefensatolwmx nokasa-
Teneli KayecTBa fJ0/HKEH ObiTb HA CTOPOHE NOTpebuTenen
M OUeHKa KayecCTBa [0/KHa BK/O4YaTb nokasaTenu npo-
OYKUMKN, KOTOpble YAOBNETBOPAKT oOnpefefieHHbIM Mno-
TpebHOCTAM B COOTBETCTBUM C ee Ha3HayeHuem [9].

3anopoxckuin A.A. ¢ coaBTopamu (2012) ucnonb3ys
MEeTOL0M0rMYeCKNiA NOAX0A K KOHCTPYUPOBAHUIKO HOBbIX
repofneTnyecknx NPoLYyKTOB C MPUMEHEHUEM NMPUHLN-
NOB COBPEMEHHOW HYTPULMNONOTNN, KBATUMETPUMN N TEO-
peTnyeckMx NOCTyNnaToB NULLEBOA KOMBUHATOPUKN HEl-
poceTeBOW annpoKcuMaLmnmy TeopeTmyecknx (pacyeTHbix)
N 3KCNepuMeHTallbHbIX AaHHbIX 060CHOBaNM peLenTypbl
HOBbIX NMPOAYKTOB repoAneTU4yeckoro HasHayeHusa c 3a-
JAaHHBIMY KaYyeCTBEHHbIMU XapaKTepUCTUKAMN Ha OCHOBE
npupoaHoro cbipbsa [10].

Pe3HnueHko WN.HO. mn pgp. (2012) Hay4yHO o6oOCHOBaH
KOMN/IEKCHbIA TOBapOBEAHO-TEXHOMNOTMYECKNI NOAX0L
K pa3paboTke (PYHKLMOHANbHbLIX MULLEBLIX MPOAYKTOB,
oboraweHHbIX 6MOMOTNYECKN aKTUBHBIMU BelecTBamu
M nuuieBbIMW BOJIOKHaMW. B npouecce wuccnegoBaHua
nsyyanucb akTtopbl, (hopMUpyloLLMe KayecTBO Cneuu-
ann3npoBaHHbIX U3fenuii, onpejeneHne KPUTUYECKUX
KOHTPO/IbHbIX TOYEK B NpoLecce NPoM3BOACTBA U Ha 3Ta-
ne ToBapoABWMXEHUA C LUeNblo naeHTumuKaumm yHKum-
OHa/IbHO HanpaB/EHHOCTW MpPOoOAyKTa, pa3paboTKy HO-
MeHKNaTypbl NOTPe6UTENbCKUX CBOWCTB, BK/OUalOLLE,
KpOMe OpraHonenTUYeckux, PU3NKo-XMMNYeCcKUX noka-
3areneil, nokasatenn PyHKLNOHANbHOW HanpaBAeHHOCTH
1 pa3paboTKy anroputma akcnepTn3bl PYHKLMOHANbHbIX
3aBTPakoB Cyxmx Moocnmn-6atoHuyumka [11].

Kncenes B.M. n MepwwnHa E.I'. (2009) paccmaTpuBana
NPoOn3BOACTBO U noTpebsieHNe (PYHKLMOHANbHBIX NPO-
JYKTOB KakK COCTOSAHME MHOTO(aKTOPHOI CMCTEeMbI Ha OC-
HOBEe MEeT0A0/10rUM NN EBO KOMOMHATOPUKK, NapuTeTa
noTtpebHoOCTel U VZtoZ-KOHLenunm cy4eToM COBPEMEHHbIX
TpeboBaHUIi HAyKW O MUTAHUW U UX KOMMIEKCHON ToBa-
poBeAHOW oueHku. Mpu gaHHOM nogxoge 6blna n3yyveHa
BO3MOXHOCTb 3BO/IIOLMOHHOIO pa3sBuTUA npouecca npo-
eKTUPOBaHNA PYHKUMOHAMbHbLIX NPOAYKTOB NMUTAHUA Ha
OCHOBE MeTO40/10TNN NI EeBO KOMOBUHATOPUKK, onpeae-
NIeHbl NoKynaTenbCckue NpeanoyvTeHna PyHKLMOHaNbHbIX
NPOAYKTOB NUTaHUSA U NpOn3BefeHa nx cuctemarmsayus
B BUAE MOAeNn noTpebuTenbckoi ueHHocTu [12].

bonbwas posb B peweHnn Komnaekca npobnaem, ceda-
3aHHbIX C COBEPLIEHCTBOBAHNEM KayecTBa M TeXHONOT Ui
cneynanmM3MpoBaHHbIX MHOTOKOMMOHEHTHbIX NPOAYKTOB
nUTaHnA, MPUHALNEXUT WHMOPMAaLMOHHBLIM acrnektam
MOLEeNUpPoOBaHUA U OLEHKN HYTPUEHTHOW afeKBaTHOCTU
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Cbipbs 1 TOTOBOIM NPOAYKLUMW, ABNAKOLWMXCA 06bekTamu
NULEeBbIX TEXHOOTNIA.

K HacToswemMy MOMeHTY pa3paboTaHbl 1 aKTUBHO UC-
NoNb3ylTCA pasfiMyHble MporpaMMHbie MPOAYKTb AnA
aBTOMaTu3aumMm TEXHONIOTMYECKUX pacyeToB peLenTyp
NULLEBLIX MPOAYKTOB pPasfiMyHbIX Tpynn v palnuoHOB
nutaHua: Etalon [13], WkoOnTtulut [14], «Pa3paboTka
peuenTyp KOMNo3uuuii U3 pacTUTeNbHOro cbipbs» [15],
Generic 2.0 [16], «CucTema pac4éToB A/ 06L,EeCTBEHHO-
ro nutaHua» [17], CheesePro 1.0 [18], npoAyKT «BuxeH-
CopT: MuTtaHue B getckom cafy» [19], «kABEPC: Pacuér
MeHto nuTaHusa» [20], Wed SkcnepT [21] u T.4.

Bce nepeuncrieHHble nporpamMmMbl OCYLW ECTBAAKT Of-
TUMM3aUnI0 MPOAYyKTa, palnMoHa Ha OCHOBaHWUW OAHOrO
Kputepusa (Kak NnpaBuaio KpUTepusa sHEepPreTMyYeckom mnam
NULWeBON LEHHOCTW), OCTaNbHble NokasaTenu (cogepxa-
HWe KOHKPETHOro Makpo — MUWKPOHYTPUEHTA, COOTHO-
WeHne MexXxay HUMKU) YYnUTbIBAOTCA B Ka4YecTBe OrpaHu-
YEeHWIA.

OfHaKO MHOXEeCTBO peasibHblIX NP06/sieM B pa3nnyHbIX
chepax uccrnefoBaTenbCKol 1 ynpaBieHYecKol aeaTenb-
HOCTU CBA3aHO C MHOTOMAaKTOPHbLIM aHaM30M C/IOXHbIX
CUCTEM N MOABJIEHWEM Kflacca MHOTOKpUTepunanbHbIX 3a-
Jad MPUHATHUA peLueHunit.

Lenb cTaTby NokasaTb METOAO/IOTNI0 MHOTOKPUTEPU-
anbHOli Mofenu onTMMM3auuuM peuenTypHOro coctasa
MUL,EeBOro NPoAyKTa B pas3/InyHbIX NOCTAaHOBKaX AN pas-
NINYHBIX KPUTEPUEB NULLEBON, BUONOTMYECKO N 3Hepre-
TUYECKON LEeHHOCTW, aMUHOKWUCIOTHOIO, XUPHOKNCIOT-
HOro, BUTAMUHHOIO U MUHEPANLHOTO COOTBETCTBUSA.

O6beKTbl U MeTofbl

BONbWWHCTBO METOA0B MHOTOKpPUTEPMANbHOW ONTU-
Mu3aunuy NPUHATUA pelleHuli OCHOBbIBAETCH Ha npej-
CTaB/eHnUn O Cyui,ecTBOBaHMW TaK Ha3blBaeMoro nuua,
npuHumMmawowero peweHnsa (JIMP). OCHOBHbIM TaKuM
nnMuom saBnaeTcsa yenosek. Ero mHTepechbl Cy6beKTUBHbI
W cnyXaT OCHOBOI COW3MEPEeHUS PasfIMYHbIX YaCTHbIX
Kputepues. Cyw,ecTBYIOT pa3/fiMyHble CNocobbl BOBJeYe-
HWS YenoBeka B MpoLecc MPUHATUA peweHnn, Ha OCHO-
BE KOTOPbIX CTPOATCA pas/inyHbie MHOTOKpUTEpPUanbHO
MeTOAbl MPUHATUA peLleHunii. 3TN MeTOoAbl YC/IOBHO pas-
6MBalT Ha TpU 60NbLINE TPYNIbI:

lrpynna. MeTofbl, OCHOBAHHbIE Ha BbISABIEHUN NpPef-
noyTeHun JIMP 1 NOCTPOEHNS eANHCTBEHHOIO KpUTepus
KayecTBa pelweHns A0 pacCMOTPEHUA KOHKPETHbIX afib-
TepHaTus;

2 rpynna. MeTofbl Ananorosblie UTepaLmMoHHbIe Yeno-
BEKO-MallUHHblE, COCTOALLME B nocnefoBaTe/lbHOM aHa-
Nn3e BO3MOXHbIX PELIEHN A C MOCTENEHHbLIM BbIIBIEHNEM
npeanoyteHuin JINP n nepexogom K 6onee npeanoyTu-
TENbHOMY pELLEHNIO;

3rpynna. MeTofbl, OCHOBaHHbIE Ha NpeABapPUTENBLHOM
BblAENIEHUN MHOXEecTBa ONTUMU3MPOBAHHbLIX (3addek-
TUBHbIX) peleHnidi U Ha NpeacTaB/leHnn 3TOro0 MHOXeCT-
Ba JIMP [22,23].
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OagHUM 13 Hanbonee apPeKTUBHbLIX METOLOB MHOTO0-
KpuTepnanbHOW oNTUMMU3aL M, Korga yncsao napameTpos,
Mo KOTOPbIM NMPOM3BOAMNTCA OLeHKA OTHOCUTENIbHO HeBe-
nuko, saensetcsa metog MapeTto [24,25,26,27], oTHoCAWL e -
cA K 3 rpynne metoAoB. Tak Kak [lapeTo-onTumasnbHoe
pelweHne MoXeT BOblTb HEe e4UHCTBEHHbLIM, TO BO3HUKAET
noHaTue lapeTo-ONTUMaNbHOIO MHOXECTBa peleHui
KakK MHOXecTBa HeJOMUHNPYEMbIX a/ibTepHaTUB.

MeTopg lMNapeTo Ana peweHusa 3ajaydyn. Metopn Ans
JeMOHCTpaunmn COCTOAHUSA CUCTEeMbl, NP KOTOPOM 3Ha-
YeHne KaXK0ro 4acTHOro nokasartesisi, XapakTtepusywlue-
ro CUCTEMY, He MOXeT ObITb yny4lleHo 6e3 yxyAleHus
apyrux. CornacHo lMapeTto: «BcAkoe n3MeHeHne, KoTopoe
HWUKOMY He MPUHOCUT YO6bITKOB, & HEKOTOPbLIM /HOAAM
NPUHOCUT Nonb3y (MO UX COGCTBEHHON OUEHKE), ABNA-
eTcsa ynyduweHuem» [28]. 3HauuT, npu3Haétcsa npaBo Ha
BCE U3MEHEHUSA, KOTOPbIE HE MPUHOCAT HUKOMY AOMNONHU-
TeNIbHOTO Bpeja.

NMoHAaTMeE MapeTo-oNnTMManbHOro  MHOXXecTBa.
OnpepeneHuve: anbtepHatusa A HasbiBaeTCcs JOMUHUPY-
lOlLeil No OTHOWeEHU K anbTepHaTuBe B, ecnu no Bcem
KPUTEPUAM OLEHKN anbTepHaTuBbl A He XyXe, YeM alib-
TepHaTuBbl B, a xoTa 6bl NO O4HOMY KPUTEPUIO OLEHKA
A nydwe. AnbTepHatusa B npn aTom HasbiBaeTca [OMU-
HUPYeMOIA.

y y)eRp: Vk: fkiy 1A f(y) of(y?]. g

Ecnu pna HekoTopoli Touyku y eY" He cyuiecTByeT
6o0nee npegno4YTUTENbHON No MNapeTo TOYKU, T.e. TaKol
ToukM y, uto (Y, y°)eR. To Torga Toukay HasbiBaeTcs
AP PEKTUBHLIM UNKN TapeTo-oNTUMalbHbIM pPELIEHUEM
MHOTFOKpUTEpnanbHOl 3agayn (OTHOCUTCHA K MHOXECTBY
MapeTo).

MocTpoeHna mHoXecTBa [llapeTo. MpubamxeHHoe
nocTpoeHne MHoXecTBa [lapeTo OTHOCUTCA K 4ucny
OYeHb BaXHbIX M TPYyAHbIX 3aja4y YMCMIEHHOro aHanusa.
C pacwupeHuem kpyra npobnem, 3HayeHue MeTo0B 3 -
(hbeKTMBHOro aHanuMsa MHoOXecTBa [lapeTo HenpepbiBHO
BO3pacTaer.

AKCUOMBI,
MaperTo:

aKCMoMa UCKNYeHUA JOMUHMPYIO W KNX peweHunii: Ans

BCAKON Mapbl A4ONYCTUMbIX PeLeHnii, Ansa KOTOPbIX

MMeeT MeCTO COOTHOLWEeHUe, BbINMO/THEHO;

akcuoma Mapeto: Ana Bcex nap AOMNYCTUMBIX pelle-

HWIA, AN KOTOPbIX MMEET MECTO HEPABEHCTBO, BbIMO-

ABMSIlOWIMECS OCHOBOI npuHUMNa

HSIeTCA COOTHOLLEHUE;
npuHuun MapeTo: Haunydllee pelweHre MHOTOKpUTe-
puanbHON 3ajaun Bcergja BoibupaeTca us MapeTto- on-
TVMa/lbHOTO MHOXECTBA.

Ecnu gna napsl peuentyp (NPOAYKTOB) Henb3sA ycTa-
HOBWTb MNpejnouYTeHue, TO TakKWe paluOoHbl Ha3biBalT
HEeCpaBHUMbIMU. PelleHue sBASieTCA ONTUMAasbHbIM MO
MapeTo, ecnu He CyLLeCTBYeT APYroro peleHus, yayJua-
loLWLero 3HauyeHue OAHOTO M3 KpUTepueB 6e3 yXyAlleHUs
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npu 3TOM APYrux Kputepues. Tak Kak MapeTo-onTuMasnb-
HOe pelleHVe MOXeT GblTb HE €AUHCTBEHHbLIM, TO BO3HU-
KaeT NoHsATve MapeTo-oNTUMANbHOTO MHOXECTBA peLle-
HUIi KaK MHOXeCTBa HeJOMVHUPYEMbIX albTepPHaTHB.

Pe3ynbTatbl U 06CyXXAeHME

B 3agayax CTPYKTYpHOI onTuMM3aymnm coctaBa MHO-
FOKOMMNOHEHTHbIX MPOAYKTOB HanpaB/IEHHOro [AencT-
BUA (cneynmann3snpoBaHHOro Ha3HayeHUsA) MHOXECTBO
Kputepues Bbl6opa ONTUMaNbHOro BapuaHTa BKAYaeT
KPUTEPUN MUHUMASILHOTO OTK/IOHEHMSA OT 3TallOHHbIX
CTPYKTYp:
aMWHOKMC/IOTHOTO cocTaBa NpoayKTa;
XXWPHOKMUC/IOTHOTO COCTaBa;
cofiep>xaHue BUTaMUHOB;
cocTaBa MUKPO3/NIEMEHTOB,
aTakxe KpuTepuu nepeBapMmocTu Nuwun, NuLLeBoi, 6u-
.1OrNYecKoin N aHepreTUYeckon LeHHocTun [29].

WcxopHoe MHOXecTBO kpuTepueB Fj;i=1 n asnsaert-
CA OTKPbLITBIM U MOXeT AOMOMIHATLCA APYrMMU nokasa-
TEeNAMM M OUeHKamMu KayecTsBa MPOAYKTOB, Hanpumep
ycosemocTn nuwm. Kaxpgblli peuenTypHbiii BapuaHT
(anbTepHaTmBa) MNapeTo-O0NTUMaNbHOINO MHOXeCTBa pe-
WweHWn gna 3afaHHOro Habopa UCXOLHbIX KOMMOHEHT
peuenTypbl COOTBETCTBYET 3KCTPeMasSibHOMY 3HAYEHUIO
oaHoro wun3 kputepues extr {Fj,..., Fr} npu 3agaHHbIX
orpaHnyeHmnsx.

O6waa nocTtaHoBKa 3afjayM MHOTOKpUTepuanbHOro
Bbl6Opa ONTUMAaNbLHOrO NPOAYKTa NMUTAHUA UMeeT cnepy-
towunii Bug: p =(Pj,P2...,pn) eP — MHOXEeCTBO anbTepHaTUB
(peuenTyp npoaykta nutaHus); F.(@? i=1, m;j=1, n —
MHOXECTBO KPUTEPUEB OLLEHKMN pelenTyp NPoAYyKTOB.

Ecnn nyyweii anbTepHaTuse (p) COOTBETCTBYET MUHM-
Mym KpuTepus Fi(Pj), To noMck onTumManbHON peuenTypbl
NpoAyKTa CBOAUTCA K MUHUMU3AL NN BEKTOPHOTO KpuTte-
pua F(P) Ha MHOXecTBe anbTepHaTus P:

F(P) ={Fj(Pi), F2(Pj), ... Fi(Pj), ..., FmM(pj)}:min peP @

B cnyuyae cpaBHeHus AByx peuenTtyp PjeP up,.eP, npu
ycnosumn Fi(Pi) <Fj(Pj) ana Bcex i, j =1, m, o4eBUAHO, UTO
NPOAYKT piHe xyXe, 4YeM NPOAYKT Pj 1, ecnu cyuecTByeT
Takoe i=1,i ,4T0 Fi(Pi) <Fj(Pj), To npoayKT Pjnydwwe npo-
OYK™, ..

Myctb WP(P) — MHOXEeCTBO HeCpaBHUMbIX peLenTyp
(npoaykToB), TOrga ana p*eP wm nw6oro gpyroro peP
BCcerga Hagetcs Takoit kputepuit Fi(P) i=1 m, agnsa Ko-
Toporo F,(p*) <Fi(P), To MOXHO yTBepXAaaTb, UTO peLen-
Typbl NPOAYKTOB NUTaHMA NpeacTaBnasaoT coboii MapeTo-
onTUMasibHOe MHOXECTBO

WP(P) ={p*| peP (Bi=H [Fi(p")<F.(MD} @

B cBA3M € 3TUM ANS 3aaHHOro0 NPOAyKTa Mosyyaem
MHOXECTBO a/lbTePHaTUBHbIX PelleHnii, COOTBETCTBYHO-
W MX 3KCTPEMasibHbIM 3HAYEHUSIM OTAEe/bHbIX KpUTepnes
C HEBO3MOXHOCTbIO AaNbHelllero ynyudlleHus [pyrux
KpuTepmeB 6e3 yXyAleHNUs JaHHOTO.
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Ona oueHkn n Bbi6Opa Ny4ywen anbTepHaTuBbl (NPo-
JyKTa) Heo6X0AMMO CTPYKTYpupoOBaTb afbTepHaTUBbI NO
KpUTepmsam agekBaTHOCTU. MHOXeCTBO OLeHMBaeMbIX
anbTepHaTUB 3aHOCUTCA B «KpUTEpUanbHyl Tabnuuy»
(Tabn. T).

Tabnuua 1 KputepuanbHas matpuua abTepHaTuB

roe Xj - oueHka '-oi anbTepHaTuBbl (MPOAYKTA) p MO KpPUTEPUIO
i-my kpuTepuio () =1 m;j =1, n.

[Ona nocTpoeHnsa GUHAPHOro NpeAnovYTEHUS 3KChep-
TOM B flaHHOli o6nacTu KaxaoMmy u3 kputepues FjHasHa-
yaeTtcs Bec Wj, XxapakTepunsyowWwnii ero BaXXHOCTb.

[na cpaBHeHus anbTepHaTuB (NpoaykToB) PinPjnon-
HOEe MHO>KeCTBO KpuTepues pa3bnBaeTcs Ha TpU NOAMHO-
xectBa {I+ = 1}:

1+(Pj, Pj) — KpuTepuun, no KoTopbIM peLenTypbl Npo-
AykTa Pi npeBocxoasit peuentypbl npoaykTtaPj;

1=(Pj, Pj) — KpuTepuu, no KOTOPbIM peLenTypbl Npo-
AykTaPju peuenTypsbl Pj UMEOT 3KBUBANEHTHbIE OLEHKN;

1'(Pj,Pj) — kpuTepumu, no KOTOPbIM peuenTypbl Npo-
AykTa Pj npeBocxoasT peuenTtypbl npoaykTta Pj.

[anee akcnepTHbIM NyTeM OMNpPeaenstoTcs OTHOCU-
TenbHas BaXHocTb WH , W&j, Wjj Kaxaoro m3 atux nog-
Kpome 3Toro 3ajaetcss HeKOTOPbI/i nopor
C 1 cuuTaeTcs, 4To NpPoAyKT PjnpeBocxoanT npofykT P
TO/NbKO B TOM cnydvae, korga pyHkuma f (nHpekc corna-
cMA) yA0BNeTBOPSET YCN0BUIO

MHOXX€eCTB.

f& ., , )=C ®3)

BaxHocTb rpynn kputepues '+(Pj,Pj), '=(Pj,Pj), ! (P j,Pj)
onpeaenseTca Kak CymMma BeCOB, BXOASUUX B HUX KPU-
Tepues

Introduction

Among many environmental factors that affect the hu-
man body, nutrition is one of the most important. Dis-
orders of homeostasis are most often manifested by the
symptom complex of deficiency of protein, protein-energy,
vitamin and mineral nature, which leads to weakening of
the immune-biological resistance of the body and can re-
sult in infectious diseases and a decrease in the effective-
ness of pharmacological therapy.

The priority tasks of the state policy of the Russian Fed-
eration in the field of healthy nutrition are an increase in
production and extension of an assortment of food prod-
ucts enriched with functional ingredients, specialized
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4)
roe *e {+ -, =} | =I*().

[ononHnTtensHo QOPMUPYHOTCHA YCNOBUSA, YUUTHIBAK -
WMe He TONbKO NMOPALOK Cllefj0BaHNSt OLEHOK NPOAYKTOB
nutaHus Pjun Pjno kputepuam apgeksatHoctu Fj(P), HO
M 3HAYeHUA NX pasHocTel

d ={FKp) - FKP)™Ni j,i=T1; k=TI 5)

3Tn ycnoBus, HasbiBaemble MHAEKCOM Hecornacusl, Mo-

ryT 6biTb oUeHeHbl B BUae dj <d, roe d — noporoBoe 3Ha-
YeHNe MHAeKca Hecornacus.

OTHOWweHMe npegnoyTeHns (R) ONTUMaNbHOCTM
NPOAYKTOB NUTaHWUA onpefenseTcs yca0BUEM

aR a) fs( 4o =+ _)>Clald.<d] (6)

MpeanaraeTca He BbIAENSATb HEAOMUHUPYHOLLME BapU-
aHTbl NPOAYKTOB MUTaHWS, a HECKOJIbKO PaclinpuUTh NOA-
MHOXECTBO NMyTeM BbIAENIEHNS B UCXOLHOM MHOXECTBE
sApa, BCce asbTepHaTMBbl KOTOPOro HECPaBHUMbI MeXay
coboii, 1 No60i BapnaHT, HEBOWeEAW WA B AP0, AOMUHU-
pyeTcs XoTA 6bl OfHOW anbTepHaTMBON agpa. LanbHeli-
Lee yceyeHne BapnaHTOB MOXET OblTb JOCTUTHYTO 3aja-
HUEeM Apyrux 6onee >XXecTKMX OrpaHUYeHuii, Hanpumep,
yBe/IM4eHNeM MOPOroBOro 3HavyeHUs MHAeKca cornacus
C M yMeHblUEeHNEM Nopora nHAeKca Hecornacus.

BbiBOAbI

AHann3 OCHOBHbIX MeTO0B MHOTFOKPUTEPUAaNnbHOM
OLLEHKWN B NPUHATUN yNpaB/ieHYeCKMX peLleHnin nokasan,
4YTO Hambonee ahhekTUBHbLINN — meToa MapeTto. Cornac-
HO KOTOPOMY pelleHne ABASeTCA ONTUManbHbIM, €CIN He
CylW,ecTBYeT APYroro peleHus, ynyywarLwero 3HayeHue
OfHOTO N3 KpuTepunes 6e3 yXyALWEHNA NPU 3TOM APYTUX
KputepneB. NHpopMaunoOHHbIe TEXHONOrMN MHOTOKPU-
TepuanbHOro BbibOpa, peanusyembiMM MeTogaMu maTte-
MaTU4yeckoro nMporpamMmmMpoBaHusa, NO3BONAKT CNPOeK-
TUpOBaTb NPOAYKTbl MUTAHWNA MO MHOXECTBY pPas/INyHbIX
KpuTepueB, CTPYKTYpuMpoBaTb MNOJIy4EHHOE MHOXEeCTBO
anbTepHatMB (pauuoHoOB, 65104, NPOAYKTOB) W caenatb
060CHOBaHHOE MpeAnoyYTeHWe ONTMManbHOro NPOAYyKTa
nMTaHWa 3aaHHOro KayecTBa, cocTaBa U CBOWCTB.

foods, functional foods including those intended for nutri-
tion in the organized groups, and biological active addi-
tives to food [T].

New smart technologies for production of specialized
products oriented on personalization of nutrition and
based on introduction of digital technologies will enable
extension of food assortment, which will facilitate preven-
tion of many noncommunicable diseases.

At present, the methods of linear, experimental statisti-
cal programming and object-oriented approach are mainly
used for designing multi-component food recipes.

The process of optimization of recipe compositions is
based on the use of the calculative criteria and concepts
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proposed by Rogov I.A., Lipatov N.N. (Jr.), Lisitsyn A.B.,
Titov E.I, as well as on the methods of the systemic analy-
sis, modeling and assortment and recipe optimization ex-
amined in the works of Kafarov V.V., Gordeev L.S., Proto-
popov L1, Ivashkin Yu.A. et al.

The analysis of the scientific-technical and patent in-
formation about the modern trends and prospects of the
product improvement by designing the nutrient and tech-
nological adequacy of the multi-component food mixtures
(media) suggest that nowadays these questions also attract
attention of prominent scientists.

Lipatov N.N. (Jr.) [2,3] carried out the studies on the
issues of the computer-based design of products and diets
with the targeted nutritional value. The initial stage of de-
signing the theoretical foundations and specific methods
for realization of the design principles for balanced food
products was associated with formalization of the qualita-
tive and quantitative concepts of the rational use of the es-
sential amino acids. Formalization accounts for the mutual
balance of the essential amino acids. Based on the prin-
ciple of Mitchell and Block, he suggested the coefficient
of amino-acid score difference, coefficient of amino acid
composition utility and coefficient of comparable redun-
dancy. Despite the theoretical substantiation, the experi-
mental testing of the mutual balance ofthe essential amino
acids includes the studies on the metabolism in the human
body, which is quite complex [3].

To find the partial criterion, Lipatov N.N. (Jr.) used the
Harrington's desirability function. The advantage of the
function is its dimensionless, which allows modeling using
the factors with different dimensions and ranges of values
of varying variables. This approach has a disadvantage as
it integrates many factors in one complex criterion, which
significantly reduces a degree of model correctness.

When designing dairy products [4] with an increased
biological value, the method of the experimental-statistical
modeling based on the choice ofthe key nutrient of model-
ing and optimization of its quality was used.

In the study [5], the three stage method for designing
recipes of gerodietetic meat products was proposed. The
first stage is associated with modeling of the amino acid
composition and a choice of values that meet the criteria
to the highest degree; the second with the assessment of
the fatty acid composition; the third with calculation of the
energy value. The authors performed the process of model-
ing in the general form by the cyclic algorithm proposed by
Lipatov N.N. (Jr.) [2].

Muratova E.l. et al. [6] used the modified method of
hierarchy (or the Saaty method) and the objective-orient-
ed approach to decisions. The peculiarity of this method
is the presentation of a recipe as a hierarchical structure.
Each peak ofthis structure is an object (the raw material —
semi-finished product — finished product). Each level is a
certain stage of the food production technology and, as a
result, it can have the individual number of peaks located
lower in the hierarchy. The algorithm of the multi-compo-
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nent product calculation begins from calculating the last
level from the longest path of the hierarchical structure of
calculation.

Based on the mathematical models and recursive cycle,
Borisenko A.A. [7] ensures obtaining a necessary set of
options and compositions of multicomponent mixtures by
the criteria of macro- and micronutrient composition.

Bessonova LI. [8] developed the structured quality
function for foods based on the detection of the autocorre-
lation function that allows constructing a predictive model
for management of prospect indicators of technological
processes, finished foods and services.

Sanina T.V. and Serbulov Yu.S. (2004) proposed a con-
cept of the differentiated approach in the complex quality
assessment of bakery products with enhanced nutritional
value. The authors believe that for an objective assessment
of an enhancement of the nutritional value, the priority in
the choice of the determinative quality indicators should
be on the consumer side and the quality assessment should
include product indicators that satisfy certain needs ac-
cording to its purpose [9].

Zaporozhsky A.A. etal. (2012) applied the methodolog-
ical approach to constructing new gerodietetic products
with the use of the principles of modern nutritiology, qua-
limetry and theoretical postulates of food combinatorics
of neural network approximation of the theoretical (calcu-
lated) and experimental data for substantiation of recipes
of new gerodietetic products with the targeted qualitative
characteristics based on the natural raw materials [10].

Reznichenko l.Yu. et al. (2012) scientifically substanti-
ated the complex product-technological approach to the
development of functional foods enriched with biological-
ly active substances and food fibers. During the investiga-
tion, he studied the factors that form quality of specialized
products, determined the critical control points in the pro-
cess of production and at the stage of product distribution
with the aim ofidentification of the functional direction of
a product, developed the nomenclature of the consumer
properties including the indicators of the functional direc-
tion in addition to the organoleptic and physico-chemical
indicators, and developed the algorithm of the expertise of
the functional breakfast dry muesli bar [11].

Kiselev VM. and Perchishina E.G. (2009) regarded
production and consumption of functional products as a
condition of a multifactor system based on the methodol-
ogy of food combinatorics, parity of the needs and vital-
concept with consideration for the modern requirements
of food science and complex product quality assessment.
Using this approach, a possibility of the evolutional devel-
opment of the process of functional food design based on
the methodology of food combinatorics was studied, con-
sumer preferences of functional foods were determined
and systemized as a model of the consumer value [12].

The information aspects of modeling and assessment of
the nutrient adequacy of raw materials and food products,
which are the objects of food technologies, play an impor-



2018 | Ne3 TEOPUA N NMPAKTUKA NMEPEPABOTKWN MACA

tant role in solution to the complex of problems associated
with an improvement in quality and technologies of spe-
cialized multicomponent foods.

At present, different software products for automation
of technological calculations of food recipes for different
groups and diets have been developed and actively used:
Etalon [13], ShkoOptiPit [14], «Development of recipes of
compositions from plant raw materials» [15], Generic 2.0
[16] , «Systems of calculations for foodservice industry»
[17] , CheesePro 1.0 [18], product «Vision-Soft: Nutrition
in kindergarten» [19], »AVERS: calculation of nutrition
menu» [20], Chef Expert [21] and so on.

All listed programs optimize aproduct and a diet based
on asingle criterion (as arule, acriterion of the energy or
nutritional value); other indicators (content of the specific
macro- and micronutrients, their ratio) are taken into ac-
count as constraints.

However, many real problems in different spheres of re-
search and management activities are connected with the
multi-factor analysis of complex systems and emergence of
the class of multi-criteria tasks for decision-making.

The aim of this work is to present the methodology of
the multi-criteria model of food recipe optimization in
different settings for different criteria of nutritional, bio-
logical and energy values, aswell as amino acid, fatty acid,
vitamin and mineral adequacy.

Objects and methods

The majority of the methods of multi-criteria optimiza-
tion of decision-making are based on the idea of the exis-
tence of the so-called decision-maker. The main decision-
makers are people. Their interests are subjective and serve
as a basis for measuring different partial criteria. There are
various methods for involving a person in the process of
decision-making, on which basis different multi-criteria
methods of decision-making are based. These methods can
be conditionally divided into three large groups:

1group. The methods based on determining preferences
of a decision-maker and constructing a single criterion for
solution quality before considering specific alternatives;

2 group. The dialogue iterative human-machine meth-
ods, which consist in the successive analysis of possible
solutions with the gradual detection of preferences of a de-
cision-maker and transition to a more preferable decision;

3 group. The methods based on the preliminary deter-
mination of a set of optimized (effective) solutions and
presentation of this set to a decision-maker [22,23].

One ofthe most effective methods of multi-criteria op-
timization, when the number of assessment parameters is
relatively low, is the Pareto method [24,24,25,26,27], which
belongs to the 3rdgroup of methods. As the Pareto optimal
solution can be not the only one, the concept of the Pareto-
optimal set of solutions as a set of non-dominated alterna-
tives arises.

The Pareto method for solving a task. This is the
method for demonstration of a system state, when avalue
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ofeach individual indicator characterizing a system cannot
be improved without worsening the others. According to
Pareto, «any change that harms no one and brings benefits
to some people (according to their own estimation) is an
improvement» [28]. Therefore, the right to all changes that
do not bring any additional harm to anyone is acknowl-
edged.

The concept of Pareto-optimal set. Definition: It is
said that alternative A dominates alternative B, if alterna-
tive A is no worse than alternative B by all assessment cri-
teria, and alternative A is better than alternative B at least
by one assessment criterion. With that, alternative B is
called dominated.

(y.4 ) D fk¢)IAT ) W,

If for some point y°eY, there is no Pareto-preferred
point; i.e., such pointy, when (y,y°)eR. then the pointy0
is called the Pareto efficient or Pareto optimal solution to
the multi-criteria task (belongs to the Pareto set).

Construction of the Pareto set. The approximate con-
struction of the Pareto set belongs to the group of very
important and difficult tasks of the numerical analysis.
With extension of a problem range, a significance of the
methods for effective analysis of the Pareto set constantly
increases.

The axioms that are a basis of the Pareto principle in-
clude:

the axiom of exclusion of dominating solutions: for

each pair of feasible solutions, for which there is arela-

tion, it is satisfied;

the Pareto axiom: for all pairs of feasible solutions, for

which there is inequality, the relation is satisfied;

the Pareto principle: the best solution of the multi-cri-

teria task is always chosen from the Pareto-optimal set.

If it is impossible to establish preference for a pair of
recipes (products), then, these diets are called incompa-
rable. A solution is Pareto-optimal, if there is no solution
which improves avalue of one criterion without worsening
other criteria.

As the Pareto-optimal solution can be not the only one,
the concept of Pareto- optimal set of solutions arises as a
set of non-dominated alternatives.

Results and discussions

In the tasks of the structural optimization of the com-
position of multi-component products with the targeted
action (having specialized purpose), a set of criteria for se-
lection of the optimal option includes the criteria for mini-
mal deviation from the reference structures:

— amino acid composition of a product;
— fatty acid composition;

— vitamin content;

— microelement content,

as well as the criteria of food digestibility, nutritional,
biological and energy value [29].



THEORY AND PRACTICEOF MEAT PROCESSING Ne3 |2018

The initial set of criteria Fj; i=1, n is open and can
be complemented with other indicators and assessments
of product quality, for example, food assimilability. Each
recipe option alternative) of the Pareto-optimal set of so-
lutions for a given array of the initial recipe components
corresponds to the extreme value of one of the criteria
extr {Fj,..., Fn} at the specified constraints.

The general task formulation for the multi-criteria
choice ofthe optimal food product has the following form:
p=Lp)p2.,pneP — a set of alternatives Lfood product
recipes); FiLaj) i=1, m;j =1, n — a set of criteria for assess-
ment of product recipes.

If the minimum of the criterion FiLpj) corresponds to
the best alternative Ip ), than the search for an optimal
product recipe comes down to minimizing the vector cri-
terion FLP) on the set of alternatives P:

FLP) ={Fj L)), F2Lp)), ... FiLp}), ..., FmLpp}* min peP LY

In case of comparison of two recipes, pieP and p eP,
upon the condition FiLpi) <FjLpj) for all i,j =1, m, it is evi-
dent that the productpiis no worse than the productp .and
if there is such i=1, m, that FiLpi) <FjLpj), then the product
p is better than the product pj.

Let us assume that ThPLP) is a set of incomparable reci-
pes Lproducts), then for p*eP and any other peP there is
always such criterion FiLp) i=1, m, for which FiLp*) <FiLp),
and it can be concluded that product recipes represent the
Pareto-optimal set

ThPLP) ={p* IVpeP  i=ITm [FiLp¥)<FLp)])} L2)

Consequently, for a given product, we obtain a set of al-
ternative solutions that correspond to the extreme values of
the individual criteria without a possibility of the further im -
provement of other criteria without worsening the given one.

To assess and choose the best alternative Lproduct), it
is necessary to structurize alternatives by the criteria of
adequacy. A set of assessed alternatives is entered into the
«criterial table» LTable 1).

Table 1 Criterial matrix of alternatives

To construct the binary preference by an expert in this
field, the weight , which characterizes its importance, is
assigned for each criterion Fi.

To compare the alternatives Lproducts) pi and p., the
total set of criteria is divided into three subsets {I+ I= 1}:
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lJLpi,p) — criteria, by which the recipes of the product
Pi are superior to the recipes of the productp.;

I=Lpi,pj) — criteria, by which the recipes ofthe product
Pi and the recipes of the product p. have the equivalent
assessment results;

I-Lpi, pj) — criteria, by which the recipes of the product
p. are superior to the recipes of the productp.

Then, the relative importance +j, ij, . of each of
these subsets is determined by expertise. In addition, a cer-
tain threshold C is set and it is considered that the product
piis superior to the product p.only in the case when the
functionf (index of agreement) satisfies the condition

fK j.1j, ) C 3

An importance of the groups of criteria !+Lpi, pj), 1=Lpi,
pj), I-Lpi, pj) is determined as a sum of weights of the in-
cluded criteria
L4)
where, *e {+, -, =} | =Thi).

Additionally, the conditions are formed that take into
account not only the sequence order of assessment results
for food products pj andp by the criteria of adequacy FILP),
but also the values of their differences

d.={fLp,)- Fittppbi j,i=1Lm;k=1n L5)

These conditions, called the index of disagreement can
be assessed as d < d, where d is the threshold value of the
index of disagreement.

The preference relation (R) for food product optimal-
ity is determined by the condition
fK ,,K ,K ) Clald<dj L6)

It is proposed not to select non-dominating options of
food products, but slightly extend a subset by choosing a
nucleus in the initial set, all alternatives ofwhich are incom-
parable to each other and any option that is not included in
the nucleus is dominated by at least one alternative ofthe nu-
cleus. The following reduction of options can be achieved by
assigning other tighter constraints, for example by increas-
ing the threshold value for the index of agreement C and de-
creasing the threshold value for the index of disagreement.

aiR a

Conclusions

Analysis of the main methods of the multi-criteria as-
sessment in managerial decision making showed that the
most effective of them is the Pareto method. According to
this method, a solution is optimal, if there is no another
solution that improves the value of one of the criteria with-
out worsening the others. The information technologies of
the multi-criteria choice, realized by the methods of math-
ematical programming allows designing food products by
several different criteria, structurizing the obtained set of
alternatives Ldiets, dishes, products) and determining the
substantiated preference of the optimal food product with
the targeted quality, composition and properties.
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