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N cKyCCTBEeHHBIN MHTEJIEKT B TEXHOJIOTMYECKOM CUCTEMe
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2

Pedepat. B cratbe paccmarpuBaercst skcneptHas cucrema (DC) kak nojacucrema HHGOPMAILOHHO-YIPABIISIFOLICH CUCTEMBI TEXHOJIOTHEH
KOJI0aCHBIX M3/IeIMH 3aITaHHOro KauecTsa. [IpuBeieHa TUIIOBas CTPYKTYpa aBTOMAaTH3UPOBAHHOM SKCIEPTHON CHCTEMBbI, MOIEPHU3UPOBAHHAS
1o/1 HabOp B3aUMOCBSI3aHHBIX ONEPALMI TEXHOJIOIMYECKOro MpoLecca MPOU3BOJCTBA BapeHbIX Koydac. PaccmoTpeHa pa3paboTka ABYX Oc-
HOBHBIX OJIOKOB 3TO# 9KCIEPTHON CHCTEMBI — 0a3a JaHHBIX M 0a3a 3HaHMH, co3aronire nHGopMaoHHOe pocTpancTBo. Pabora OC npen-
CTaBJISICTCSI TIOCIIE/IOBATEILHOCTBIO IIAr0B, Ha KaX/I0OM M3 KOTOPBIX U3 0a3bl 3HAHHMI BEIOMPAESTCS HEKOTOPOE MPABUIIO, KOTOPOE MIPUMEHSIETCS
K TEKyLIEMy COIEpXUMOMY pabodero MHoxecTBa. LIMKII 3akaHYMBAETCs, KOT/ia BHIBEACHO JIHOO OIPOBEPTHYTO LIEJIEBOC yTBEpXKACHHUE. B
HallleM CJIy4ae CHUCTEeMa CIIPOCKTHPOBaHa KaK CHCTEMa C MPSMbBIM BBIBOJIOM, B KOTOPOIA MO U3BECTHBIM (DakTaM OTBICKMBAETCS 3aKJIIOUCHHUE,
KOTOpoOe 13 3THX (GakToB ciexyer. Ecim Takoe 3aKmodeHue yaaeTcss HalTh, TO OHO 3aHOCHTCS B pa0odyto naMsth. basa 3HaHMIT skcTIepTHOI
CHCTEMBI CO3/1aHa KaK Habop OTAEeNBHBIX CyIHocTel. Habop 3Tux cymHocTtei mo3Bossier GopMHPOBaTh 00BEKTHI UCCIIECIOBaHMUS, PABUIIA,
KOTOPBIM OHH MOT'YT COOTBETCTBOBATH, U PEKOMEH/IAIIMH [IPH YIOBJICTBOPEHHUH 3TUM IpaBriaM. Habop Takux cymiHocTeil ¢ ux arpudyramu
U CBS3SIMH MOXKET OBbITh MPEACTABJICH B BUJIE MHOXKECTBA KOpTexei. [Jisi peanu3ainn paccMOTPEHHOIO TOX0/1a pa3paboTaHa aBTOMaTH3H-
pOBaHHasl IKCHEPTHASI CUCTEMA YIPABJICHHUS TEXHOJOTHYECKHM MPOLIECCOM IIPOU3BOJICTBA MACHBIX M KOJIOACHBIX M3/ENUI — MPOrpaMMHBII
komriuieke (ITK) «MyneruMur Dxcnepty. DH(HEeKTHBHOCTD UCTIONb30BAHKS Pa3paOd0TaHHOM IKCIIEPTHON CHCTEMBI IS YIIPABICHHUS TEXHOIIO-
rueil KonbacHbIX U3eNnii 3aJaHHOTO KauecTBa pacCMOTPEHA Ha OTHOM M3 IIPUMEPOB ONPE/CIICHUS TEXHOIOTHYECKHUX 1e(eKTOB B perentype
BapeHbIX COCHCOK «CTONNYHBIE», COAepIKalas OONbIIOe KOINYECTBO KUPHOTO CHIPbs. Pe3ysnbTaThl HCCIeIOBaHUs B LIEJIOM ITOKA3aJH, YTO
PEKOMEHAIMU Pa3pabOTaHHO IKCIIEPTHOM CHCTEMBI, HO3BOJISIIOT YIIYUIIHTh KA4€CTBO TOTOBOIO K YIIOTPEOICHUIO MSICHOTO IPOAYKTa, yBe-
JTHYUTh KOA(PPUIUCHT BOAOYACPKAHUS, XaPAKTEPUIYIOIINI BIATOY/IEPKUBAIOIIYI0 CIIOCOOHOCTH (hapiiia, YTO CIIOCOOCTBYET MOBBIIICHUIO
BBIX0JIa TOTOBOTO NPOJYKTA, & TAKXKE MOBBICUTH PEHTA0CIBHOCTD IPOYKIIUH.
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Summary.This article considers the expert system (ES) as a subsystem of management information system technology of sausage products
of a given quality. Given the typical structure of an automated expert system, upgraded under a set of interrelated operations of the techno-
logical process of production of cooked sausages. Describes the development of two main blocks of this expert system — a database and
knowledge base, creating an information space. The work of ES is a sequence of steps, each of which is selected from the database for a rule
that applies to the current contents of the working set. The cycle ends when withdrawn or denied the target claim. In our case, the system is
designed as a system with direct output, in which the known facts is found the conclusion which from these facts follows. If such a conclusion
is found, it is entered into working memory. The knowledge base of an expert system is created as a set of separate entities. The set of these
entities allows you to generate objects of study, rules that they can conform, and recommendations for meeting these rules. A set of such
entities with their attributes and relationships can be represented as a set of tuples. For the implementation of this approach developed an
automated expert system of control of technological process of production of meat and sausage products — the program complex (PC) "Multi-
Meat Expert". The effectiveness of using the developed expert system to control the technology of sausage products of a given quality are
considered in one of the examples of the identification of technology defects in the formulation of cooked sausages "Capital", containing large
amounts of fatty raw materials. The results of the study generally showed that the rec-ommendations developed by the expert system, improve
the quality of ready-to-eat meat product, increase the efficiency of woodengine characterizing water-holding capacity of meat, thereby increas-
ing product yield and increase product profitability.
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ITocTaHOBKA MPOO1eMBbI

ba3a cpIpps IHNIEBOH IIPOMBINLIEHHOCTH
HACUHTHIBAET OTPOMHOE KOJIMYECTBO HHIPEHEHTOB,
KaKIbIH H3 KOTOPBIX HMEET CBOH OCOOEHHOCTH
H IIPH 3TOM OHH Ma/I0 H3y4eHBI. [103TOMY TEXHOIOTrY
OPEANPHATHA JOCTAaTOYHO TPYAHO IPHHHMATh
OOBEKTHBHBIE YIIPABICHYECKHE PENICHH] B PEKHME
peanbHOro BpeMeHH. VICIo/mp30BaHHE COBPEMEHHBIX
HH(OPMAITHOHHBIX TEXHONOIHH II03BOJIIET OIEPATHRHO
PearHpoBarh Ha H3MEHEHHE CBOHCTB H BHIOB CBIPHEBBIX
HHIPEJHEHTOB, IOTPEOHTEIBCKHX —IIPEAIIOUTCHHI
H CO3/1aBaTh IIPOIYKTHI C 3apaHee 3alaHHBIM COCTABOM,
(YHKIHOHATGHOH — HANPABICHHOCTHIO — H ITHINEBOH
LEHHOCTBIO. B pesymbrare,  MareMarTH4ecKoe
MOJIETTHPOBAHHE H CHCTEMBI IIOIEPKKH IPHHATHA
PELIEHHH CTAHOBHTCA JIA TEXHOIOra OJHHM
H3 BaOXHEHINIMX HHCTPYMEHTOB peEIEHHs 3a1au
10 ONTHMH3AIHH KOMIUIEKCA CBOMCTB IHIIEBOIO

IToacHCTeMa JIOTHIECKOT O
BBOJa-BEIBOJA

JaHHBIX
Spf -  dysxumua
- omnpeneneHHI MHO-
JKecTBa (paKTOB
baza
3HAHHH 4

v A4

NPOAYKTA ((PH3HKO-XHMHYECKHX, OPTaHOIEIITHYECKHX
H JIp.) 10 33laHHBIM KPHTEPHAM H OTPAaHHYECHHAM
Ha KaKJIOM TEXHOIOTHYECKOM 3Tale €ro paspa-
6otkH [1-3]. B HacTosmIEH CTaThe pacCMAaTPHBACTCS
pa3paboTKa H pealH3alisi OHOIO H3 3JIEMEHTOB
CHCTEMBI TOANEPXKKH DPHHATHA PpEMICHHH —
IOJCHCTEMBI ~ HCKYCCTBEHHOIO  HHTEIIEKTA
(3KcmepTHAs MOJCHCTEMA), BCTPOSHHOH B OOMIYIO
CHCTEMY yIIpaBIE€HHA TEXHOIOTHYECKOH CHCTEMOH
IIPOH3BOJICTBA KOIOac.

AHaJIA3 N0CJIeTHAX HCCIeJ0BAaHAN H BbileJIeHAe
HepelIeHHBIX HPo0JieM
Ha ocHoBe aHamm3a BO3MOXXHBIX CTPYKTYP
ABTOMATH3HPOBAHHOH SKCIIEPTHOH CHCTEMEI [4—6],
MPEUIOJKHM THIIOBYX CTPYKTYPY 3KCIIEPTHOH
CHCTEMBI I HaIeTO OOBEKTa HCCIIEIOBAaHHH,
IIPEICTABICHHYIO Ha PHCYHKE PHCYHOK].

Wp—dynxims,
OCYIIECTBILTIOM AT
BBITIOJTHEHHE
IeHCTBHH

N

il DKcmepT

Vb — dyHKmms
BBIOOpaA

v

Kop-byHxuas,
onpenergiomas |«
TIOPANOKIeHCTBHH

A4

l TTonp30BaTeIbCKHH HHTepdeHc

T A

JlaHHBIE

ITonp30BaTelb

Prcynokl. THIIOBas CTpyKTypa 3KCIIEPTHOH CHCTEMBI
Figurel. Typical structure of an expert system

Hcmonp30BaHHE METOJOB MATEMATHUECKOT'O
IPOTrPaMMHPOBAHHS B IIPOH3BOJICTBEHHBIX YCIIOBHAX
I03BOJLAET 3HAUHMTEILHO CY3HIb IIOHCK PElICHHI, H,
TEM CaMbIM, CO3aTh CBOEOOPA3HBIH «(PHIBTP»
JUIg BEIOOpAa ONTHMANBHOH penenTyphl. OIHaKo,
mpoGIieMa 3aKII0YaeTcs B TOM, 9TO B 3TOM CIydae
HE YYHTBIBAIOTCA  BO3MOXHEIE  HEIHHEHHEIE
OrpaHHYCHHS, HAKIAIbIBAEMBIC HA KAUECTBCHHEBIC
XapaKTEPHCTHKH, HIIH BO3MOXHEIH HEIHHCHHEIH
KPHTEpHH. OTO MOXET IIPHBECTH K TOMY, 4YTO
(GopManbHO oONTHMaNbHAas penentypa Oyaer
HE aJICKBaTHA IOTPEOHTEIECKHM TPEeOOBAHHAM.
JIna pemieHns BRINICHA3BAHHOH IPOGIEMEBI B CH-
CTEME YIPAaBICHHSA TEXHOJIOTHUECKHM IIPOIIECCOM
SBIICTCS aBTOMATH3HPOBAHHASA JKCIIEPTHAS CHCTEMA,
HEOOXOHMOCTh  pa3pabOTKH KOTOPOH OO0YCIOBICHA
HEBO3MOJKHOCTBIO B HACTOAINEE BPeMs CO3JaHHA

Jlns cBA3H ¢ penakmueii: post@vestnik-vsuet ru

v

3aKI0YeHHA,
COBeTHI, 00BICHEHHA

MaTeMaTHYECKUX MOJENEH, I03BOIIONIHX, B IIPO-
H3BOJICTBEHHBIX YCIIOBHAX, PACCUHTATh BCE IIOKA-
3aTelll KayecTBa FOTOBOH NPOAYKIHH B YCIOBHAX
HeCTaOHIHHOCTH Ka9eCTBA HCTIOIB3YEMOTO CBIPhA [6].

ba3a 3HaHHH SKCIEPTHOH CHCTEMBI, y4acT-
BYIOIIAd, B IIPOLENYpPE Pa3pabOTKH ONTHMAILHOH
peuentypsl, IPOEKTHPYETCS OTAEIBHBIM MOIYIEM
H IIPEJCTABIAET CO00H HaOOp OTHENIBHBIX CYNTHOCTEH
B Oase 3HAHMH. OTH CYIUHOCTH OTPAKAIOT 3HAHHA
IPeIMETHOH 061acTH (IPOH3BOACTBO KOIOACHBIX
H3/IeTHH) H HAKOIUICHHBIH IPOH3BOJCTBEHHBIH
OIIBIT TEXHOJIOTOB II0 YCTPAHEHHIO TEXHOIOTHYECKHX
N1e(EeKTOB B yCIOBHAX HECTAOHIBPHOCTH KadecTBa
HCIIONIB3YEMOT0 CHIpEA. B HacTosAmiee BpeMd TakHe
3KCIIEPTHBIE CHCTEMBI LA IPOH3BOJCTBA KOIOac
€Ille HEJIOCTAaTOYHO Pa3paboTaHBL.
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ILlenvio macmosweri cmamvu  SABIACTCS
OMMHMCaHUE METOJIOB pa3pabOTKK U UCTIOIb30BAHUS
ABTOMATU3MPOBAHHOW 3KCIICPTHOW CHUCTEMBI, B aBTO-
MaTU3UPOBAHHOM CHCTEME YIPABJICHUS TEXHOJIOTHEH
MPOU3BOJICTBA BAapEHBIX KOJ0Ac, MpEACTaBICHUE
HEKOTOPBIX PE3yJIbTATOB BHEAPEHUS TAKOH CHCTEMBI
Ha npennpuatusx Poccuun u Kazkxcrana.

Pa3paboTka HH(OPMAIHOHHOTO MPOCTPAHCTBA
0a3bl 3HAHUH

JlBa OCHOBHBIX OJIOKAa CHUCTEMBI CO3IAI0T
nHGOPMALMOHHOE POCTPAHCTBO:

¢ ba3a gannbIxX (padovast naMsTh) XpaHUT
WCXOJIHBIE Y TIPOMEKYTOUYHBIE TAHHBIE [T PELLICHUS
TeKyIel 3agaun. Pabouas mamsTe pasmeraercsi B
orepaTUBHOM NaMsITH KOMIbIOTEPA. B Hel XpaHsaTCs
(haKTbI, OTpaKAFOLIKE TEKYIIIeE COCTOSIHHAE TPEIMETHOM
obmactu. st kaxxaoro (hakra 3a1aercst KoahhUImeHT
YBEPEHHOCTH B €70 UCTHUHHOCTH.

e ba3za 3HaHMIlI XpaHUT JOJITOCPOYHBIE
(haxThI, OMUCHIBAIOIINE PACCMATPUBAEMYIO 00JIaCTh,
MIpaBUJIa, ONMCHIBAIOIINE OTHOLICHUS MEXY STUMHU
(hakTamMu ¥ IPYTUMH TATIAMH JEKIIAPAaTHBHBIX 3HAHUI
0 TpeaMeTHON obnacti. Kpome Toro, B 0ase 3HaHMI
XPaHUTCS MHOKECTBO (DYHKIIMIA M TIPOLIEAYD, peau-
3YIOIIUX TPeOYEeMbIC aJITOPUTMEI.

B namem ciyvae, npu coxpaHeHHH TUITOBOK
CTPYKTYPBI 3KCIIEPTHOW CHCTEMBl, OPHUI'MHAIBHOCTh
paspabaTsiBaeMoii ciennaIn3npOBaHHON CHCTEMBI
3aKJII0YaeTCs], IPEXKAE BCEr0, B COCTABE XPAaHUMBbIX
U TIOTIOJTHAEMBIX 3HAHHUH.

Haubonee pacnpocTpaHeHHBI — c1IOcO0
NPEICTABICHUS] 3HAHWN — B BUIE KOHKPETHBIX
¢akmos u npasun [4-5], 1m0 KOTOPBIM U3 HMEIO-
muxcst (aKkToB MOTYT OBITH IOJyYeHBI HOBBIE.
Kaxnprit dpakt F npepcraBnsercs B BUje TPOUKH:

F = <ATPUBYT, OBBEKT, 3HAUEHUE>.

Hampumep, F = <TEPMOIIOTEPH,
CHHIOI'A, 14%> npencrasisier GakT: «npoyenm
ucnapenus 6razu npu mepmoodopabomie (8apre)
Gapwa eapenoui konbacwl yepes HAMYPATLHYIO
o6onouxy, obosnauennyio CUHIOI'A, pagen 14%».

B Gornee mpocThIX ciydasix (akT BbIpaxkaeTcs
HEKOHKPETHBIM 3Ha4YeHHEM aTpuOyTa, a KaKMM-TH00
MPOCTBIM  YTBEP)KACHUEM, KOTOPOE MOXKET OBITh
WUCTHHHBIM WJIM JIOKHBIM, Harpumep: «PH ¢apuia
8apenotl Konbacwl meHvuie 6.

B Takux ciydasx ¢akT MOXHO 0003HAYUTH
KakMM—JIM00 KpaTKMM uMeHeM (Hampumep, pH)
WM UCTIONIB30BATh IS IpecTaBieHus (akTa cam
TEKCT COOTBETCTBYIOLICH (pasbl.

[paBua B Ga3e 3HAHMI IMEFOT BT IMIUTHKALAH:

P=A=S,
rae A — ycioBue; S — neiictBue. JlelictBue S uc-
nonHsiercsi, ecnu A uctuHHO. Hambosee wacto
JeiicTBUEe S TMpeJCTaBIsieT co0oil yTBepkKIeHHE,

KOTOpOE MOXKET OBITh BBIBEAECHO CHCTEMOM, ecin
WMCTUHHO YCJIOBHE TpaBuia A.

108

[IpaBuna B 6a3e 3HAHWU CITyKaT IS IPEJI-
CTaBJICHUS 3BPUCTHUYCCKUX 3HAHUHN (IBPUCTHK),
BBIpa0aTHIBAEMBIX JKCIIEPTOM Ha OCHOBE OIIBITA
€ro JIesTeIbHOCTH.

Ilycte A = «pH ¢apma BapeHOl K0JIOACH!
MeHbIIIe 6», B =«B BapeHoi konbace OyneT Oyib-
OHHO-XHUPOBOI oTek». Torma, mpasuno P = A = B
osHauaeT: «Ecmu pH dapmra BapeHo# Kkoiabachl
MeHbIIIe 6, TO B BapeHOW Koibace Oymer Oyib-
OHHO-KHPOBOU OTEK».

B kauecTtBe ycrmoBus A MOXET BBICTYIATh
6o ¢dakT (KaKk B JAHHOM TIpUMeEpe), JH00
uHeckoapko (aktoB A(1)..., A(N), coenuueHHbIE
JIOTUYECKOH onepanueil v (KOHbIOHKIIHEH):

P:ﬂA(i):>B

rne [| — omeparop BBIYUCICHHS JIOTHYECKOTO
npou3sBe/icHus (KOHBIOHKINH) 371eMeHTOB A(i).

JlelcTBusl, BXOAAIIME B COCTAB MPABUI, MOTYT
coliepkatb HOBbIE (akThl [Ipy NpUMEHEHHH TaKKX
TPaBIIT 3TH (PaKThI CTAHOBSITCS| U3BECTHBI CUCTEME, T. €.
BKJTFOUAFOTCS B MHOYKECTBO (PAKTOB, KOTOPOE HA3BIBACTCS
paboYrM MHOKECTBOM.

Ilycts:

e A(l)= «pH odapma BapeHoii Kojbach
MCHBIIIE 6%,

o A(2) = «k03bOHUIHCHT BOAOYACPKAHUS
(hapiia MEHBIIIEC HYJIS»,

e A(3) = «B BapeHol kosbace OyneT OyIib-
OHHO-)KHPOBOM OTEK»,

e RA=A(1) UA(2). RA - paboyee MHO-
KECTBO.

Torma, ecnu ycranoBneno, 4to P = A(1) =
A(3), o torma: RA =RA U A(3)

To ecTh, Tocie TpPUMEHEHHs TMpaBuia P
B pabouee MHOkecTBO RA Brimouaetrcst (akt
«B BapeHO Kombace Oyner OyIbOHHO-)KHPOBOM
OTEK.

Henp 2C — gvi6ecmu HEKOTOPHIN 3aJaHHBIN
(baKT, KOTOPBINA HA3BIBACTCS YelesblM Ymeepicoe-
Huem (TO €CTh B Pe3yJIbTaTe MPUMEHECHHUS TPABUIT
JIOOUTBCST TOTO, YTOOBI 3TOT (HaKT OBUT BKIIOUCH
B pabouee MHOXKECTBO), JIUOO 0npoGepeHymb 3TOT
¢akT (TO ecTh YOEIUThCS, UTO €ro BBHIBECTH HEBO3-
MOXKHO, CJIE/IOBATENLHO, MIPH JIAHHOM YPOBHE 3HAHHI
CHCTEMBI OH SIBIISIETCS JIOXKHBIM).

Pabora OC mnpencramiseTcs TMocCiIea0Ba-
TEJBHOCTBIO IIaroB, Ha KAXKJOM U3 KOTOPBIX W3
0a3pl BBIOMpaeTCsi HEKOTOPOE MPaBMIIO, KOTOPOE
NPUMEHSIETCS] K TEKYILEMY COAEP)KMMOMY pabodero
MHOXecTBa. LIMKII 3aKkaHuMBaeTCsl, KOrJia BBIBEIEHO
100 OMPOBEPrHYTO LieJeBOe yTBeprKkaeHue. Lluki
paboThI 3KCIIEPTHON CHUCTEMBI MHAauYe Ha3bIBACTCS
N02U4ecKuUm 6616000M. JIOTMUECKUIT BBIBO MOXKET
MPOUCXOAUTh MHOTHMH CHOCOOAMH, W3 KOTOPBIX
HanboJlee pacrpoCTpaHEHHBIC — NPAMOU NOPAOOK
ebl600a W 0Opamubill  NopA0oKk  evieoda [4-6].
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B Hamem cnyyae OyneM MpOEKTUPOBATH CHUCTEMY
C IPSIMBIM BBIBOJIOM, B KOTOPOU 10 U3BECTHHIM
(akTaM OTBICKMBAETCS 3aKJIIOYCHHE, KOTOpPOE M3
TuX (akToB cienyeT. Eciam Takoe 3akiroueHHe
ylaeTcs HaMTH, TO OHO 3aHOCUTCS B pabouyio
namath. [IpsiMON BBIBOZ 4acTO HA3BIBAOT BBIBO-
JIOM, YIIPaBISIEMbIM JaHHBIMH, HWJIH BEIBOJIOM,
YIpaBIsieMBbIM aHTEIICICHTAMHU.

ba3y 3HaHuWii 3KCHIEpTHOW CHUCTEMBI OymeM
co371aBaTh Kak HabOp OTHENBHBIX cyHOCTel. Habop
3TUX CYIIHOCTEH JOJDKEH TO3BOJIATH (POPMUPOBATH
00BEKTBI MCCIISIOBAHMS, TIPABIIIA, KOTOPEIM OHH MOTYT
COOTBETCTBOBATh, M PEKOMEHAAINN TIPH YIOBJIETBO-
peHnu 5tuM nipaBuiiaM. Habop Takux cymiHocTel ¢ ux
arpuOyTaMu W CBS3IMU MOXKET OBITh TPEICTABIICH
B BUJIE MHO>KECTBA KOPTEXKEM.

[Tycts Ol — MHOXECTBO OOBEKTOB HCCIIE/IO0-
BaHUM, 3a/IaHHBIX B BUAE KOPTEXKE:

Ol =E {0i(j)}j =1..0IN,
rze 0i(j) =< 0i(j, i) > i = 1..4, 0i(j, 1) — ko oObeKTa, //
nanpumep, «3», 0i(j, 2) — HamMeHOBaHKHEe 00BEKTA, //
nanpumep, «onpedenernue B)KOy, 0i(j, 3) — ormcanmue. //
Hanpumep, «Onpedeneniie 6)IbOHO-ICUPOBO20 OMEKAY,

P — MHOKECTBO INpaBuII, 33JaHHBIX B BHIIE

KOPTEXKEM:
P=E{p()}j=1.PN

rae p(j) =<p(, i)>, i= 1.5; p(j, 1) = xox mpa-
BUIa, // nanpumep, «8»; P(J, 2) = HaMMEHOBaHHE
npasuna, // Hanpumep, «npasuio B)XKOy; p(j, 3) =
nara cosfanust, / manpumep, «26.03.2017»; p(j,
4) = npasuno, // nanpumep, «pH <6 N Kh < 0,
20e PH — noxasamenv axmuenoil Kuciomuocmu,
Kh — xospgpuyuenm eoooyoepocanus; p(j, 5) =
OINHCAHUE. // Hanpumep, «NPauLo OY1bOHO-IHCUPO-
6020 OmeKay;

POl — MHOXeCTBO ITpaBHII 00BEKTOB HCCJIC-
JIOBaHUM, 3aJJaHHBIX B BUJIE KOPTEKEMU:

POI = E {poi(j)}j = 1..POIN

rae poi(j) = <poi(j, i)>, i= 1..3; poi(j, 1) = xox mpa-
BIJIa 00BEKTA, / Hanpumep, «2», POi(j, 2) = komx 00b-
ekta, // Hanpumep, «5», Poi(j, 3) =Koz npaBuIa. // Hanpu-
Mep, «8»; R — MHOKECTBO PEKOMEH/IAIINH, 3aTaHHBIX
B BUJIE KOPTEKEM:

R = E {r(j)}j = 1..POIN

rae r(j) = <r(, 1)>, 1= 1..4; r(j, 1) = xox pekomeHxa-
1, // Hanpumep, «6x», 1(j, 2) = BIMSHUE Ha TPOIYKT
(r(1, 2) = 1, eciit BiMsIHME HA IPOJIYKT IOJIOKUTEIBHO,
r(j, 2)= 0 B mpoTHBHOM Ciy4ae,// Hanpumep, «1»;
r(j, 3) = pexomenmanus, / nanpumep, «B (apue
8apeHoli  Konbacvl HeoOX00UMO  YMEHbUUMD
Koauyecmeo 600bl U UCHOAb308AMb ‘‘a0anmus-
nole” dobaskuy; I(j, 4) = onmcanue. // nanpumep,
«Pexomenoayus x npasuny b>KOy;

ROI — MHOXECTBO peKOMeHIaIHi 00BbEKTY
HCCIIEIOBAHUH, 33]TAHHBIX B BUJIC KOPTEKEH:

Jlist cBsi3m ¢ penakuueii: post@vestnik-vsuet ru

ROI =E {roj(j)}j = 1..POIN

rae roi(j) = <roi(j, i)>, i= 1..5; roi(j, 1)= xox
PEKOMEHTIAITNN OOBEKTA MCCIISTIOBAHNI, // Hanpumep, «9»;
roi(j, 2) = xon npaBuina, / nanpumep, «8», roi(j, 3) =
KO PEKOMEHIALNH, €CIH IPaBHIO HMCTHHHO, //
nanpumep, «2» («nully, eciu pexomenoayus me
onpeodenena 01 OAHHO20COCMOSIHUA NPABULQ);
roi(j, 4)= xom peKOMEHIANWH, €CIU IPaBUIIO
TIOXKHO, // Hanpumep, «12» («nully, eciu pexomen-
oayusi He onpeodenena 01 OAHHO20 COCHOSAHUS
npasuaa); roi(j, 5) = MPOIEHT JOBEPHS K PEKOMEH-
nanuu. // nanpumep, «95»

Ha pucyHke 2 TpencraBieH ajarOpuTM
(YHKIIHOHUPOBAHUS MTPOSKTHUPYEMON SKCIIEPTHOM
CHCTeMBbI, TpencTaBieHubiii Gynkimeii PoiskR(),
Jliist mpuMepa TPEIoaraeTesi HaIudue CIeayro-
[IMX JTAHHBIX:

0i(j) = <5, «Onpenenenne BXKO», «Onpenencaue
OyJIbOHO-)KHPOBOTO OTEKa» >,

p(j) = <8, «IIpasmiio BXXO», «20.03.2015», «xpH <6 A
Kh < 0», «ITpaBusio Oy IbOHO-KHPOBOIO OTEKa»™>,

poi(j) = <2, 5, 8>,r(j) = <6, 1, «B ¢apie BapeHoit
KoJI0ackl HEOOXOAMMO YMEHBIIUTh KOIUYECTBO
BOJBI U MCIOJL30BaTh ‘“‘aJanTUBHBIE” T00aBKHUY,
«Pexomenpanus k npasuiry bXXO»>

roi(j) =<9, 8, 6, null, 95>.

JlomycTuM, 4TO OTHAM W3 OOBEKTOB KCCIICO-
BaHUs SIBJISICTCS ONpeJie/iCHHe OYJIbOHHO-)KUPOBOTO
OoTeKa B BapeHO# koyibace. HeoOxomumo BbIIATh
PEKOMEH/IAIINIO B CITy4ae OOHApYXEHHsT OYJILOHHO-
KHUPOBOTO oTeka B Qapiue. [Tpu Be3oBe PyHKIMN
orpenensiercss (00k 1) Ko7 00beKTa UCCIIEIOBAHUS
(B Hatem npumMepe 0i(j) = 5) 1 3HAUCHHS TAPAMETPOB
(BHaIeM mpuMepe TIOKa3aTellb aKTHBHON KHCIIOTHOCTH
1 ko3(rImenT BooynepkaHus hapria COOTBETCTBEHHO
pHx =5, Khx = -2). JTaree B 610Ke 2 OCYIIECTRIAETCS
nouck oowvekta Ha MHOXKecTBe POI, mist koToporo
Koi = poi(j, 2). U3 HaiizenHoro oobekta omnpese-
nsetcst kox npasuia Kp (B mpumepe Kp = 8). Ecniu
00BEeKT HaiiiieH, TO B OJOKe 4 OCYIIECTBISACTCS
BBIOOD OmHcaHus npaBuia PX, COOTBETCTBYIOIIETO
xoxny Kp (B mpumepe Px =pH <6 A Kh <0).

«O0bexThIMCCIeI0BAHNS — CITUCOK OOBEKTOB,
KOTOpPBIC TOJBEPralOTCs aHAINU3Y, ISl BBIABICHHS
B PEIIETITYPE TEXHOJIOTHYECKUX OTKIOHEHHM.

1. «IpaBuna» — CIIMCOK BCEX MPaBHII, KOTOPHIM
MOYKET COOTBETCTBOBATh MCCIICIYEMbIH OOBEKT IIPH
TEX WX WHBIX COOLITHSAX.

2. «[IpaBunaO0bexTallccienoBanusy —
MpaBUiia COOTBETCTBYIOLIME KOHKPETHOMY OOBEKTY
HCCIIETOBAHUS.

3. «PexomeHmaImm» — onMcaHus MpodJIEeMbI U
PEKOMEHIAINHY TS €€ PEIICHUS.
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4. «PexoMeHIaHHOOBEKTY ICCIIeIOBAHIT) —
CIHCOK peKOMEH AN 00BEKTY HCCIIEI0BAHH.

HpﬂM(’p HCOOJIb30BAHHA HCKYCCTBEHHOI'0
HHTE/LJICKTAa B TEXHOJIOTHYECKOH CHCTeMe

JU71s peanH3alHH pacCMOTPEHHOTO MOIX07a
pazpaGoTaHa AaBTOMATH3HPOBAaHHA’ 3KCIIEPTHAA
CHCTEMA YIPABICHHSA TEXHOIOTHIECKHM IIPOLIECCOM
NPOM3BOACTBA MSCHBIX H KOTMOACHBIX —H3IETHIH —
nporpamMMHBIH  KoMmuieke (ITK) «MyasTHMHT

< Bxox ’ -

1

OkcmepT». PaccMOTpHM IIpHMEpP aHamH3a C
MIOMOIIBI0 3TOH CHCTEMBI pPelenTyphl (6a3oBas)
cocucku «Ctommuneiey TY 9213-874-00419779-05,
B COCTaB KOTOPOH BXOIHT OOJBIIOE COJAEpP:KaHHE
JKHPHOTO ChIpbA (TadmHua 1).

B MsACHOH NPOMBIIUIEHHOCTH B HACTOAIIEE
BpeMs B KauecTBE VYIIPABILAIONIHX BO3ICHCTBHH
B TEXHOJIOTHH KOJI0ACHBIX H3ICIHH 3aJaHHOrO Ka-
YeCTBA B OCHOBHOM HCIIONIB3YIOTCSA KOMILIEKCHBIE
mameBkie Jo6aBkH (KI1IT).

Brizo  dyHKuEH

PoiskR ()

™= Bgeoxg xoga obbekTa HCCIEOBaHHA, Iapa-

Koi Baan MEeTpOB //B IIpHMepe IOKa3aTelh aKTHBHOH
01.IapaMETPOB A xucirotHocTH pHx=5, xo3ddunmenT Bogo-
obsexra yaepxamuaKhx=-2 mis obbexra HecleoBa-
uua X, Koi=5
2 —
Kp =poi(3.3)| ITonck obvexra Ha MHOXecTBe POL
Koi= po1(3.2) = = s xoroporo Koi= poi(j.2) /B opr-
mepe Kp=8
HeT
8
Buibop omacamms Px, coor- | Pemenus
BeTcTByromero xoxy Kp //B . HeT
- Px =p(.4)|
] Kp=p(.1)

Px=pH<6 /\Kh<0

)

B mamem npumepe

Px=pHx<6 /\ Khx<0

BEIXOZ

Pemennsa

Bribop xoma pexkoMeHIaIHH ] o HET

Kroix, cooTBercTByIomero koay L. . Krox_x = 1'<_>l§] 3|

Kot // mpamepe Kroix=2 Koi =ro01(3.2)

Px=pH<6 /\Kh<0

— 7 < Brexox >
Brigaga pexomengamus Kroix, // B npaMepe «B B
. BIBOJ

(apimie BapeHOH KOIOACH HEOOXOAHMO YMEHBIIHTS Kroix

KQIIHIECTBO BOJE! H HCIIONB30BATE — AJAITHEHEIE
I00aBKH»

PucyHOK 2. ATropHT™M paGoThl HHTELIEKTYalbHOH (9KCIIEPTHOH) CHCTEMEI

Figure2. The algorithm of the intelligent (expert) system
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Taonumna 1.
Penienitypa cocucok «CToMHYHBIE», B COCTaBE KOTOPOH COAEPKHUTCS OOJBIIIOE KOIHMIECTBO KUPHOTO CHIPHS
Table 1.
Recipe sausages "Capital”, which contains a large number of fatty raw materials
Peuentypa
Wurpenuentst | Ingredients Ii_}ie(i{eagﬁljg/;(rkgl; Bazosast CKoppeKTHpOBaHHAs
kr|kg| % kr | kg %
ToBsinuna 1 copra | Beef 1 grade 300,0 15,0 | 11,66 12,1 9,50
Tossiauna 2 copra | Beef 2 varieties 240,0 20,0 | 15,55 14,1 11,00
Ceunnna xxupHas | Pork fatty 120,0 42,0 |32,65 345 27,0
I'pynxa 6poitnepa | Broiler Breast 165,0 - - 7,4 5,80
BenkoBoxupoast amynscus | Protein-fat emulsion 50,0 - - 7,7 6,00
T'unpatupoBaHHsIil coeBoit 6emok | Hydrated soy protein 40,0 18,0 | 13,99 12,8 10,00
Benkon ruaparuposantsiii | Belcolhydrated 63,0 - - 6,4 5,00
Mouoko cyxoe | Milk powder 100,0 2,0 | 1,56 2,0 1,60
Menamx | Melange 90,0 30 {233 3,0 2,35
Hroro ocHoBHOro chipbsi | Total main raw materials 100,0 | 77,74 100,0 78,25
Cous | Salt 8,0 2,50 | 1,94 2,45 1,92
Hurput natpus | Sodium nitrite 50,0 0,007 | 0,005 0,007 0,005
CII Keseknaxkep | Spice Kezeknaker 450,0 1,1 0,85 - -
Cronuunas kom6wu | Stolichnaya Combi 400,0 - - 1,3 1,00
Py6usun po3ossiii | Rubyzine pink 430,0 0,050 | 0,039 0,051 0,040
Tapunpot cymep | Tariprot super 340,0 - - 0,13 0,10
Omynemukc | Emulmix 250,0 - - 0,64 0,50
Jlen (Boma) | Ice (water) 0,0 25,0 |19,43 23,2 18,18
Oo6uree xoauuecrso | Total 128,7 | 100 127,8 100,0
dxoHomuueckmii pacuer (Economic calculation) 3uauenue | Value
Croumoctsb ¢apuia, py6./kr (The cost of stuffing, RUR/kg) 124,88 116,43
IMorepun (Losses),% 10 10
Beixoa (Output), % ! !
127,3 126,5

Kak npaBuio, ux yclnoBHO pas3iensioT Ha JBE
YacTH - (PYHKIMOHATBHYIO U BKYCO-apOMaTHUECKYIO.
Ha poccuiickom poinke unrpeanentos  KITJI
npuoOpear OrpOMHYIO MOIYJSIPHOCTh U 00bEM
MpOJaX M3-3a VYIPOIIEHUS TEXHOJIOTHMYECKOTO
nporiecca apiecocTaBieHUs.

Opnnako npu ucnons3oBanuu KII/I B cocrase
PpeLenTyp MICONPOIYKTOB, BOSHUKAIOT OHpedeieHHbIe
cnodcHocmu, 00yCIOBICHHBIE:

— HEBO3MOXHOCTBIO aJallTUBHOIO YIIpaB-
JIEeHUs] KayecTBOM (papIIeBoil CMecH BCIENICTBUE
OTCYTCTBHS KOHKDETHOTO 3HaHHMA O Qopmylie
KITZ, npencraBisromeil KOMMEPYECKYIO TaiiHY,
YTO B YCIIOBUSIX OTCYTCTBHSA CBIPBSI 3a/JlaHHOTO
KauecTBa MOXKET MPHUBECTH K BO3HUKHOBEHHUIO
TEXHOJIOTHYECKOT0 OpaKa;

— CTpOrol perjamMeHTalreili B TOTOBOM
npoaykre GyHKIHOHATIBbHBIX cocTaBisttomux KIT/T;

— otcyrcTBueM yHuBepcanbHocTu KIIJ B
COCTaBe PELENTYP MACONPOTYKTOB Ha MPEAIPHATHAX
Pa3IMYHBIX PETMOHOB CTPAHBI.

Jlist cBsi3m ¢ penakuueii: post@vestnik-vsuet ru

Ipy OTCYTCTBHM MSICHOTO CBIPBS C 33aHHBIM
Ka4eCTBOM, MPOIIECC YIPABICHUS C UX TTOMOIIBIO
cTaHOBUTCS HEI(D(DEKTHBHBIM.

OnHa 13 BaKHBIX 33]a4 3KCIIEPTHOU CHUCTEMBI —
3a/1aua OmpesieieHHs] ONTUMaIbHOrO Habopa yrpas-
JSTIOIIMX BO3ACHCTBUH B BHAE IHIIEBBIX J00ABOK
HAIpAaBJICHHOIO JEHCTBUS MPH HAIMYMN TEXHOJIOTU-
YeCKUX Je(DEKTOB B perenTypax KOJOACHBIX M3ICITHI.
Heobxoammo nomo0paTh Takoit IepeyeHb YIIPaBIISIO-
IIMX BO3JEHUCTBUH, KOTOpBI BCyMME coAepKal
OBl HY)XHBIA HaOOp (YHKIHOHAIBHBIX CBOWCTB,
HO IPU OTOM CyMMapHas CTOMMOCTH €JHHUIIBI
Macchl 3TUX HHIPEAUEHTOB ObUIa Obl MUHUMAJIBHA.

B paccmarpuBaeMoM mpuMepe HCIOIb3yeTCs
60IBIIOE CONEpiKaHue KUPHOTO CHIPhs. s Toro
9T0OBI yaepKaTh Biary B ¢apiie 1 npu TepMoo0-
paboTKe He JaTb €l BBLACIHUTHCS, T.€. CBECTH
K MUHAMYMY PHCK 00pa30BaHusI OYJIHOHHO-KHPOBOTO
OTeKa, HEOOXOAMMO B PELENType HCIOIB30BaTh
n00aBKH, B COCTaBe KOTOPBIX  00s3aTENBHO
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MPUCYTCTBYIOT aJalTUPOBAHHBIC WHIPEIUCHTEI,
TIO3BOJISTFOIIINE CBECTH K MAUHIMYMY BO3HHKAIOIIINE
pucku. IToaToMy HCHONIB30BaHUE B MPUBEACHHOU
pelentType TONBKO KOMIUICKCHBIX — IHIICBBIX
nobaBok (Hampumep, «Pocmuke JlokTopckasy, «Tapu
KoMOm», «CTOonMdHass KOMOW» H T.II.) HEI0CTa-
TOYHO JUIs 00CCIICUCHUsI CTa0WIIBHOTO KadyecTBa
TOTOBOT'O MTPOJYKTA.

OkcneptHas cucrema [IK  «MymptuMut
OKCriepT» B pe3yJbTaTe aHalli3a PaccMaTpUBAEMOM
PEIENTYPHI BBISIBUIIA Psil IPOOIIEM:

1. IlpoueHT copepkaHus HEKOTOPBIX
WHTPEJUCHTOB MPEBBILIACT JOMYCTUMBIE HOPMBI.

2. O0HapyeHO OOIBIIOE KOTUIECTBO XKUP-
HOTO CBIPBA.

3. Huszkuii ko3ddunuenT BogoynepxKanus
(daprmma.

Io ka0l BBISBICHHOM MpoOJieMe SKCTepTHAs
CHCTEMa OMpesiesisieT HEraTUBHOE BIMSHUE W AaeT
PEeKOMEHIAIMM 110 MX YCTpaHeHuio. B Tabmmme 2
npezcTaBieHa MH(OpMaLysl, BbIJAHHAS SKCIIEPTHON
CHCTEMOH 10 TpobOieMaM 2 1 3 ¢ y4eToM YKa3aHHOTO
B MCXOJHBIX JaHHBIX HAJIMYUS ChIPhS HA CKIIAJIE.

Tabnuma 2.
Pe3yJ‘II)TaTI>I aHaJIn3a peUCNTYypPhbL 3KCHCpTHOI>i CUCTEMOHU
Table 2.
The results of the analysis of the formulation by the expert system
Pexomenanuu |

IIpo6Giema | Problem

Orpunarensioe Bausuue | Negative impact

Recommendations

OO0Hapy>xeHO 00JIBIIIOE KOJIU-
YECTBO XKHUPHOTO CHIPbs | A
large amount of fatty raw ma-
terial

Mosket mpuBeCTH B TOTOBOM MPOIYKTE: K CIUIIKOM MSTKOW KOHCH-

CTCHITMH; MOSBIICHUIO TIOCTOPOHHETO MPHUBKYCa; K 00pa30BaHuIo 0y-

JIBOHHO-KHPOBBIX 0TEKOB 11011 o6oroukoii. | Can lead in the finished

product: To a too soft consistency; the appearance of foreign taste; to
the formation of broth-fatty edema under the membrane.

Pexomenpanus 1
(cM. mpumeuanwue) |
Recommendation 1

(see note)

efficient of water retention

Huskwuii ko3 duipeHT Bojo- | YacTh BIark OCTAHETCS B HECBA3aHHOM COCTOSIHHH, YTO MOBJIMSIET Ha
yaepkanus dapira | LOw co- | kadectBo rotoBoro mpoaykra. | Part of the moisture will remain un-
bound, which will affect the quality of the finished product.

Pexomenmarus 2
(cm. mpumMedanwe) |
Recommendation 2

(see note)

Hpumevanns

Pexomenganus 1. B nannoil perentype coaepskutcs 00MbIIoe KOJIUYEeCTBO AKUPHOTO ChIpbs: « CBUHKHA XUpHash», «benkoso-
KHPOBas IMYJIbchs». HeoOXoaumMo naHHOE CBHIPhE HCIIONB30BaTh B COYETAHUH ¢ (PYHKIMOHAIBHBIMH WA KOMIUIEKCHBIMH 0~
6aBkamu. Vicxozst U3 HAJIMUMA CHIPhSI Ha CKJIAJe, TIPEIIIOIOAKUTENIBHO PEIINTD IPOOIEMY MOKHO, UCTIONB3YSI B KOMILIIEKCE Clle-
Iyronre nHrpeaneHTsl: « Tapunpot cymep» (mpoueHT BBoxa ot 0,1% mo 0,3%, comepKuT: 3arycTHTelb, Telle00pa3oBaTelb);
«OMynbpMHKC» (IpoueHT BBoja oT 0,5% 10 2%, COAEPKUT: IMYNbraTop). A Takke HY)KHO BKIIOUHUTH B PELENTYPY HEOOX0au-

MYIO0 BKYCOApOMAaTHYECKYIO J00aBKY.

Pexomennamus 2. Heo0xoauMo yMEHBIIUTH KOJUYECTBO 100aBisgeMoid BobI (J1baa) 10 23,2 kr. Ha 100 Kr. OCHOBHOTO ChIPbS
WM UCTIONI30BaTh MHIPETUEHTHI, PETryIHPYIOIIe KOHCHCTEHIIHIO, HAIPUMED, THAPOKOIUTO MBI

Paccunrtannas B mporpamMme, onTAMaabHas
penentypa ¢ y4éToM 3aJaHHBIX TpeOOBaHHH K Kaue-
CTBY NPOJIYKTA U PEKOMEH/IAINIA SKCIIEPTHOM CUCTEMBI
npuBeeHa B Tabnuie 1 (CKoppeKTUpOBaHHAs).

AHanmu3  KadecTBa  CKOPPEKTUPOBAHHOMU
pEeUenTyphl 3KCIEPTHOW CUCTEMON TaKKe IMoKa3al
00JIBIIIOE COJIEpIKAHKE YKUPHOTO CHIPHSI, HO B PEKO-
MEHAAIMAX YK€ OBUIO YKa3aHo, YTO pelentypa
CONEPKUT HUHIPEIUCHTHl [JIsi HUBEIUPOBAHUS,
JaHHOH TPOOJIEMBI.

Pe3yabTaThl 1 00cyk1eHHe

PesynbpraTel HccnenoBaHus MOKA3alH, 4TO
PEKOMEHAITNN pa3pabOTaHHON SKCIEPTHON CH-
CTEMBI, O3BOJISAIOT YJIIYUYIIUTh Ka4€CTBO TOTOBOIO

JUTEPATYPA

1 Kpacyns O.H. u np. MozaenupoBanue pernen-
Typ HHIIEBBIX MPOAYKTOB ¥ TEXHOJOTHH UX MPOU3BOJI-
CTBa: TEOpHs W NpakTHKa. YueOHoe mocobume. CIIO.:
I'MOP/], 2015. 320 c.
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K yIOTpeOIeHUIO MSICHOTO MPOJIYKTa, YBEJIUYHTh
KO PUIMEHT BOIOYICPIKAHUSI, XapaKTePU3YIOIINI
BIIArOYJICP)KUBAIOIILYI0  CIIOCOOHOCTH  (bapiiia, dYTO
CHOCO6CTByeT IOBBINICHUIKD BbIXOJAa TOTOBOI'O
IMPOAYKTA, a TaKKC IIOBBICUTDH peHTaGeHBHOCTB
npoayKiuu. [IpoBeeHHOE JKCIIEPUMEHTATbHOE
uccnenoBanne 3QdekTuBHOCTH pa3paboTaHHON
CHCTEMbI Ha MsiconepepadaThIBAIOIINX TIPEIPHS-
tusax Poccunm u PecrryOnmkum Kazaxcran mokaszano
CHIDKEHHE H3JIEPKEK IMPOU3BOJCTBA U COCTABHIIO
nopsizika 20 MiTH. py0./Tof 1S MsCoTiepepadaThIBaro-
1IETro NpEAIpuATy, HpOI/ISBO]lCTBCHHOﬁ MOIITHOCTBIO
4-5 ThIC. TOHH/TOJ] TOTOBOM HPOIYKIIMH; COIHATbHASL
3HAYMMOCTh pabOThl 3aKIFOYACTCS B YIyULICHUH
KYJIBTYPbl TPOW3BOJICTBA, TOBBIMICHUN CTEIICHU
00BEKTUBHOCTH IIPUHIMAEMOT0O PEIIICHHS.

2 Sablani Shyam S., Rahman M. Shafiur,
DattaAshim K., Mujumdar Arun S. Handbook of Food
and Bioprocess Modeling Techniques. CRC Press Tay-
lor & Francis Group, 2007. 613 p.
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3 Potoroko I.1., Krasulia O.N., Tokarev A.V. In-
novative solutions in management of process and ac-
counting tasks at meat industry enterprises as a product
quality factor // Economics & Management Research
Journal of Eurasia. 2014. Ne 1. C. 58-65.

4 ITxxapparano /[l., Paitnu I'. OkcneprtHble cu-
CTeMBI: IPUHIUTIBI pa3pabOTKH U MPOrpaMMHPOBAHUS.
M.: Uzpatensckuii qoMm "Buaessamc", 2007. 1152 c.

5 Hopsur II. CoBpeMeHHBII MOAXOA K HCKYyC-
crBeHHoMY uHTeutekTy. CII0.: [Ipoda, 2007. 1408 c.

6 Toxaper A.B., Kpacyns O.H. Ontumunzanus
YIPaBJISIONIMX BO3JCHCTBHI B PEeLENTYpax KOJIOACHBIX
I/I3Z[6J'II/II7[ pyu HAJIMIUU TEXHOJOTHICCKUX L[e(l)eKTOB //
Bectauk BI'YUT. 2015. Ne 4. C. 66-71
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