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! Beepoccuiickuii HayqHO-MCCIIEI0BATENBCKUI MHCTHTYT KOHIMTEPCKOi MPOMBIIIIEHHOCTH, Yi1. DIeKTpo3aBosickas, 19, crp. 3, . Mocksa, 107023, Poccust
Pedepar. Pa3zBuTre TeXHONOrMH MyYHBIX KOHIAMTEPCKHX W3JEIHMH, OCYIIECTBIsIeMOe BcepocCHiCKHIM HaydHO-HCCIIEIOBATEIBCKUM
MHCTUTYTOM KOHJIUTEPCKOW NPOMBIIIIEHHOCTH, HAXOJMUTCS B 00J1aCTH 3HAHUH TPOU3BOJCTBEHHON HHKEHEPHUH, SIBIISIOIINECS HHCTPYMEHTAaMU
CO3/IaHMsl MHHOBALIMOHHBIX TEXHOJOrWi. BHenpeHHe WHHOBALMM, HAa KOHAWUTEPCKUX MPEANPUATHAX OCYHIECTBISIEMOE CONPSIKEHHEM
000pyIOBaHMsI, PETYIUPYIONIHNX, W3MEPUTEIbHBIX, WHQOPMAIMOHHBIX CHCTEM, IyTeM YCTPAHCHHS TEXHHYECKUX MPOTHBOPEUUI MEXIy
(YHKIHOHUPOBAHHUEM H YIPABICHHEM TEXHOJIOTMYECKUM MOTOKOM. TeopeTH4ecKuMHu NPEAroChUIKAMH YIPABICHHS TEXHOJIOTUSIMU MYYHBIX
KOH/IUTEPCKUX M3/IEIUI IBUIUCH TOJIOXKEHUSI CHCTEMHOTO MOAX0/4a ¥ (PU3UKO-XUMHYECKOH MexaHuKH. TakuMm o0pa3oMm, IyTeM orpeieeH s
KPUTEPUEB U PETYIHPOBAHUS PEOJOTMIECKUMH CBOWCTBAMH KOHIUTEPCKHX Macc o0ecrednBaeTcs CTaOMIM3alus MpOoIecca U CTAHOBUTCS
BO3MOJKHBIM YIIPaBJICHHE HA TPOMEXYTOYHBIX CTATUAX M TEXHOJIOTHYECKOTO ITOTOKOM B IIEJIOM IS Pa3HBIX BUIOB M3, UMEIOIINe 00IHit
HPUHIMI CTPOGHHUS TEXHOJOrHueckoro mponecca. C LEeNbl0 NPAKTHYECKOH pealM3alMi TEOPETHYECKUX IPEANOCHUIOK YIpaBJIeHUs
TEXHOJIOTHEH MHCTUTYTOM pa3paboTaH KOMIUIEKC TEXHOJIOIMYECKHX NpHeMoB. [lomydeHue nByx¢a3HbIX CUCTEM Ul KaXKIOro BUAA ChIPbS
00ecreYrBalOT BO3MOXHOCTh QJaNTallid TEXHOJOTMH K HCIOJb30BAHHIO CHIPbS CO 3HAYMTEIBHBIM JHANAa30HOM KaueCTBEHHBIX
XapaKTePUCTHK. YBEINYCHHE KOJIMYECTBA «CBOOOIHOM» BOJbI OOECIIEUMBAIOT IOJMYYSHHE TecTa C 3aJaHHON BiaxHOcThio. [lomaua
KOMIIOHEHTOB Ha 3aMec TecTa OOecleyuBaeT IOBBIILICHHE PABHOMEPHOCTH paclpeleseHuss KOMIOHEHTOB. YIIPaBJICHHE CTEHNEHbIO
pacTBOpeHus caxapa 00ecreunBaeT MOMYYSHUs U3ASNIUN C 3a/laHHBIMU CTPYKTYPHO-MEXaHHYECKUMHU ToKaszaTensimMu. [IpuMeHeHne HOBOro
BUJIa MTOJIBOJIA YHEPTUH 00ECIICUNBACT yBEIMYCHHE KOINUECTBA YaCTUIl TBEPOH (a3bl B IMYIILCHHU Ooee 4eM B 75 pa3 U MHTEHCU(UKALHIIO
TEXHOJOTHYecKoro npouecca. Criocoos! monydeHus nonyhadpruKaToB Ha OCHOBE OBOILEH U (PPYKTOB 0OECHIEIHBACT BO3ZMOXKHOCTD ITOYYCHUS
nonyGadpuKaToB M3 CBEXHX (PYKTOB M OBOIICH MO pa3paOOTaHHBIM WHCTUTYTOM TEXHOJIOTHMsAM. Takke B MPAKTHYECKOW peanu3aliuu
HEOOXOMMO HCIIONB30BaTh pa3pabOTKH MHCTHUTYTA, B KOTOPBIX OCBEIICHBI OCHOBHBIC NPHHIMUIEI CO3JaHUS NHHOBAIIMOHHBIX TEXHOJIOTHI
MYYHBIX KOHIUTEPCKUX M3/ICJIUH C 3aJaHHBIMHU CTPYKTYPOH 1 CBOMCTBAMHU.
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Summary. The development of technologies of flour confectionery products, carried out by the all-Russian research Institute of the confectionery
industry, is in the field of knowledge of industrial engineering, which are tools for creating innovative technologies. Innovation, confectionery
companies carried out by combining equipment, control, measuring and information systems, by eliminating technical contradictions between the
operation and control of technological flow. Theoretical prerequisites for the management of technologies of flour confectionery products were
the provisions of the system approach and physico-chemical mechanics. Thus, by determining the criteria and regulation of the rheological
properties of confectionery masses provides stabilization of the process and it becomes possible to control the intermediate stages and the flow of
technology as a whole for different types of products that have a common principle of the structure of the process. For the purpose of practical
realization of theoretical prerequisites of technology management the Institute has developed a complex of technological methods. Obtaining of
two-phase systems for each type of raw material provides the possibility of adapting the technology to the use of raw materials with a significant
range of quality characteristics. Increasing the amount of "free" water provides a test with a given humidity. The flow of components for kneading
dough ensures an increase in the uniformity of the distribution of components. Control of the degree of dissolution of sugar provides products with
specified structural and mechanical parameters. The use of a new type of energy supply provides an increase in the number of solid phase particles
in the emulsion more than 75 times and intensification of the process. Methods of obtaining semi-finished products on the basis of fruits and
vegetables provides the possibility of obtaining semi-finished products from fresh fruits and vegetables according to the technologies developed
by the Institute. Also in practical implementation it is necessary to use developments of Institute in which the basic principles of creation of
innovative technologies of flour confectionery with the set structure and properties are lit.

Keywords: industrial engineering, system approach, technology management, physical and chemical mechanics, technological operation
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B »BONIOIMOHHOM MOAXOAE K Pa3BUTHUIO
TEXHOJOTUM MYYHBIX KOHIAUTEPCKUX U3JETUN
WHCTUTYTOM TIPUMEHSIOTCS HAyYHBIC 3HAHHS W3
00J1aCcTH IPOU3BOICTBEHHON MHXKCHEPHH, 3aHUMa-
FOIIEHCS] POCKTUPOBAHUEM, PA3BUTHEM W HCCIIC-
JNOBaHHEM WHTEIPUPOBAHHBIX CHCTEM (COCTOSIIITMX
13 JIFOJICH, ICHEHBIX CPEJICTB, 3HAHUIA, UH(OPMAITHH,
000pyIOBaHMS, SHEPTUH, MATEPHATIOB U TIPOLIECCOB)
SIBJISTFOIITECS] HHCTPYMEHTAMHE CO3J]aHUSI HWHHOBA-
LIMOHHBIX TEXHOJIOTHI.

Jns MHHOBaUMU XapaKTepHO MOCTOSIHHOE
pa3BHUTHE TIPOU3BOJICTBA, KOTOPOE OCYIIECTBIIICTCS
10 IBYM HaIlpaBJICHUSIM:

— TEXHOJOTMYECKOE C MPUMEHEHUEM MeXa-
HMU3AIUM, aBTOMAaTHU3allUM, JICKTPOHU3AIMH, IS
TIPUTOTOBIICHHS M3IEIHN C 3aaHHBIMHI TIOKA3aTeISIMH
KauecTBa, IPU OJTHOBPEMEHHON MHTESHCU(DUKAITUN
MIPOLIECCOB MPOU3BOACTBA U CHIDKCHUH YHEPIreTH-
YECKHX 3aTpar.

— acCOPTHUMEHTHOE C UCIIOJIb30BaHUEM
CBIPbS C 3aJaHHBIMU XapaKTEPUCTUKAMHU, B TOM YHCIIC
HETPaJANIOHHOTO, 00ECIICINBAIONIECTO CO3/IaHNe
maenuii  co cOaJaHCUPOBAHHBEIM COCTaBOM IS
Pa3HBIX TPYIIN HACETICHUSI.

Buenpenvne wHHOBAIMM, Ha KOHIUTEPCKHUX
MIPEATNPUATASIX OCYIIECTBIIEMOE COTPSHKEHUEM
000pyIOBaHYsI, U3MEPUTEIBHBIX, PETYIUPYIONIUX,
MH(OPMAITMOHHBIX CHCTEM U IyTeM YCTPaHCHHS
TEXHUUYECKUX MPOTUBOPECUMA MEXKTY (YHKITHOHHPO-
BaHHEM U YIIPABJICHUEM TEXHOJIOTMISCKAM TIOTOKOM.

TeopeTnuecKkuMuy NPEANOCHUTKAMU YIPABICHHS
TEXHOJOTHSIMA MYYHBIX KOHIUTEPCKUX —H3ICITHIA
SIBUJIACH TIOJIOKCHHSI CHCTEMHOTO TMOIXoJa |
(PM3UKO-XUMUYECKON MEXaHUKH.

OnpenensromumMu MOJ0KEHUSIMA CUCTEMHOT'O
MOJX0/1a SABJISFOTCS CUCTEMHBIN aHAJIU3 W CHHTES3.
CucTeMHBI aHAIM3 TPEANOoIaracT pacucHECHUE
MIOTOKA HA COCTABIISIOLIHE €0 OEpaliiy HOTAIOIIMECS
YIIPABJICHHUIO C IEIbI0 OICHKA WX CTAOMILHOCTH.
A CHCTEMHBIN CHHTE3 — COCAMHEHHE OIepartui
B €JIMHBII TEXHOJOTMYECKUN OTOK C LIENBIO OTpe-
JIeTICHUsI ero ypoBHs 1ieaoctHocTH [6-10].

AHaM3 TEXHOJIOTHA MYYHBIX KOHIUTEPCKUX
H3JICIINM C IO3UIUHA CHCTEMHOI'O II0AXOJa ITOKa-
3all, 4YTO B HUX MPHUCYTCTBYIOT OOIIVE MPUHIIHITHI
MIPUTOTOBJICHHS, YTO TO3BOJIACT MEPEHTH OT OT-
JETBHBIX YaCTHBIX TEXHOJOTUH K YHUBEPCAIb-
HOMY MpPOTOTUIYy XapaKTEpPHOMY IO CTPOCHUIO
TEXHOJIOTHYECKOT0 Ipoliecca JII Pa3HBIX BHIIOB
W3IETUH — TIOITOTOBKA CHIPKSI, IIPUTOTOBIICHUE TECTA,
BBITICUKA, OXJIAKICHUE U3ICITUMN.

Konmurepckue wm3nenust ¢ mo3miwii PU3NKO-
XUMHYECKOH MEXaHMKU 3TO MHOTO(a3HbIE BBICOKO-
KOHIICHTPHPOBAHHBIE CHUCTEMBI U XapaKTepU3yeTCs
CIEIYIOIIUMH  KPUTEPUSMHU — JTUCHIEPCHOCTHIO,

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

KOH(HTYparmei TBEPIBIX YacTHIl, MX KOHLEHTPAIeH
1 PAaBHOMEPHOCTBIO pacrpe/IeNieHHs] KOMITOHEHTOB.

TakuM 00pa3oM, IyTeM OIpeeNeHHUs KpuTe-
PHUEB U PEryIMPOBAHKS PEOJIOTHICCKIMH CBOHCTBAMHI
KOHJTUTEPCKMX Macc CTAHOBHTCS] BO3MOXKHBIM YTIPaB-
JATH TIpoleccaMi  Ha MPOMEXYTOUYHBIX CTaIusiX
¥ TEXHOJIOTUYECKOTO MOTOKA B IIETIOM.

JI1st IpakTHYeCKO# pea3alyy TeOPETUIECKUX
HPEANOCBUIOK — YIPABJICHHUS  TEXHOJIOTHYECKUM
HIOTOKOM MHCTHUTYTOM pa3paboTaH KOMIUIEKC TEXHO-
JIOTHYECKUX PHEMOB OObETMHEHHBIC B TPYIIIIBL:

—TIOJTy4eHHe BYX(A3HBIX CHUCTEM OTIEIBHO
U KQKZIOTO BHJA CBIPBA. Jle3arpernpoBaHue MyKd
NpPOCEMBAaHHEM U a3pUpPOBaHMEM oOOecreynBaeT
cHIKeHue € Bs3kocTH Ha 47% (pucyHok 1).
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PI/ICYHOK 1. Biusinue aspaluu Ha BA3KOCTb MYKH
Figure 1. The influence of aeration on the viscosity of flour

HabyxaHue siv4HOro MOpOILKa IPU CMEILU-
BaHHUH C BOJIOH B cooTHoIeHuu 1:2,5, uiu ¢ hpyk-
TOBBIM (OBOIIHBIM) MIOpe B cooTHOmeHnn 1:9.
[IpuroroBneHne KOMIO3UIUH JELUTHHA C KUPOM
B cootHommeHun 1:1. IlpuroroBneHne pacTtBopa
COJIOJIOBOTO 3KCTPAKTa C BOAOM B cooTHOmeHn: 1:1.
[Tpuémel anHOH TPYNIBI 00ECTIEUNBAIOT BO3MOXK-
HOCTh aJIallTallid TEXHOJIOTHH K MCIIOIB30BAHUIO
CBIPbsI CO 3HAYUTEIIBHBIM THAIIa30HOM KadeCTBEH-
HBIX XapaKTePUCTHUK:

— yBeJMYEHHE KOJIMYECTBA «CBOOOIHOI
BOJIBI 3a CUET 3aMEHBI CBIPbS M MOJIy(PaOpHUKATOB
Ha peleNTypPHbIE KOMIIOHEHTHI C HOBBILICHHBIM
conepxanueM cyxux BemiectB (CB): mHBepTHBII
cupon (CB 70 %, penyuupyromux Bemects (PB)
30-50%) wa kucnblit naBepTHBIH cuporn (CB 80%,
PB 80%), maprapus Ha 6€3BOJHBIN pPaCTHTEIHHBIN
JKHP, ETFHOE MOJIOKO Ha CyX0€ MOJIOKO, MEJIaHK
S HA STMYHBIA Topomiok. [IpuéMer obecrnieunBaroT
MOJy4YEHHE TECTa C 3aJaHHOM BIaKHOCTBIO.

— mojaya KOMIIOHEHTOB Ha 3aMec TecTa:
OMYJIBCUU U CMECH CHIMMyYUX KOMIIOHEHTOB OJHO-
BPEMEHHO JBYMs MOTOKamH (pucyHok 2) Ipuem
o0ecrieyrBaeT MOBBINICHHE PAaBHOMEPHOCTH pac-
npeeNieHrs KOMITOHEHTOB.
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Pucynok 2.  TlpuHnunuanbHas  cxeMa  yCTpoiicTBa
OJTHOBPEMEHHOM I10/1a4ui KOMIIOHEHTOB Ha 3aMeC TecTa

1 — GyHkep, 2 — yCTPOHCTBO OJAYH ChITYYUX KOMIOHEHTOB,
3 — YCTpOMCTBO MOAaYH IMYJIBCHH, 4 — MECHIIbHAS MAIILIFHA

Figure 2. Schematic diagram of the simultaneous supply of
components for kneading dough

1 - bunker, 2 - the device for the supply of bulk components,
3 - the emulsion supply device, 4 - kneading machine

— YyOpaBlEHHE CTEMEHBIO PaCTBOPEHUS
caxapa-Tiecka Imojiayeii B JIBa MpHeMa: Ha CTaHU
nojiyueHus cycrnensun nogaiot 60% caxapa oT pe-
LENTYpHOTO KOJMYECTBA JAJISl €M0 MaKCHUMAJIbHOTO
pactBoperus 10 94%, HacTaaguud IOJy4YCHHS
smyascun moxaroT 40% caxapa CMEIIAHHOTO
C KHPOM, C LETIbI0 MPEAOTBPAILEHHUSI €TO pacTBOpe-
Hus (pucyHok 3). [Ipuem obecrieunBaeT noydeHus
W3JICTINIA € 33J]aHHBIMH  CTPYKTYpHO-MEXaHW4e-
CKUMH TTOKa3aTeNsIMH.

minutes before dissolving 94%

AN AN

4 N N
cragusa Cycnensus 60% oT peLentypHoro craaust Omynscust 40% caxapa npu
KOJIMYECBTA Caxapa Ipu nNepeMeuinBaHu B TNEPEMECIIMBAHUMN B TCUCHUE 2-3 MHH, 9TO
Teuenue 13-15 mMuH 110 ero pacteoperns 94% | - obecneqnBaeTCs HATMIUEM JacTHIl TBEPAOH (a3bl cranus Tecro
stage Suspension 60% of the formulation stage Emulsion 40% sugar with stirring for 2-3 stage Dough
amount of sugar with stirring for 13-15 minutes, which is ensured by the presence of

particles of the solid phase

v

Pucynok 3. [IpuHIHIHAIBHAS CXeMa CTaIUHON M0Jaun caxapa-1mecKa Ipy IMPUTrOTOBICHUH TECTa
Figure 3. Schematic diagram of the stage feed of sugar in the preparation of the dough

— TIpUMEHEHHe HOBOTO BHIAa TOABOAA
SHEPTHUH TIPU 00pabOTKE KUIKHUX cpela (CHPOIIOB,
CYCTICH3UH, SMYJILCUH) B psle WHHOBAITMOHHBIX
TEXHOJOTUM MYYHBIX KOHAUTEPCKUX U3AECTU:
COBMEIICHHE aKyCTHYECKON C YacTOTOM KOJIeOaHWi
18-24 kI'n u ruapoauHAMUYECKOW KaBHTAIIUH

BO B3aWMHO-TIEPIICHAUKYJISIPHBIX TUTOCKOCTSIX
(tabmuma 1). Tlpuem obecrieunBaeT yBEIMYEHHE
KOJINYECTBA YacTHIl TBepJOoW (a3bl B IMYyIbCHU
0osiee yeM B 75 pa3 v HHTEHCU(HUKAIIUIO TEXHOJIO-
THYECKOT0 TpoIiecca.

Tabmuna 1.

JIMCriepCHOCTh YaCTHII TBEPIOH (pa3bl Ha MPUMEPE IMYJILCUH MPHU PA3IHUHBIX CIIOC00ax 00paboTKH

Table 1.

Dispersion of solid particles on the example of the emulsion at different processing methods

JucnepcHocTh YacTHIl TBEpIOH (a3bl B IMYIbCHI
Crioco6 00paboTKu IMYILCHI The dispersion of solid particles in the emulsion

A method of processing emulsions | Pasmep yactui, MKM
Particle size, mkm

CpeuHee KOJIMYCCTBO B yCHOBHOﬁ CAUHUILIC IJI0aau, 1IT.
Average quantity per unit area, pcs

a 25

2,58

b 6

194,6

[Ipumeuanue: a — 6¢3 KAaBUTALIUY; b — ¢ kaBuTanuen.
Note: a — without cavitation; b — with cavitation.

— CmocoObl TONYYCHHS T0JTy(haOpHUKaTOB
13 OBOIICH U PPYKTOB: U3MEIBUECHUE C TEPMOCTE-
punm3anuei (Tmope, MmacTel), GpaKIuOHNPOBAHNE
(uexTapsbl, cokH). IIpueM oOecrieurBaeT BO3MOK-
HOCThb TOJy4YeHUs MOIy(GaOpuKaTOB U3 CBEKUX
(hpyKTOB M OBOIIEH 1O pa3pabOTaHHBIM HHCTHTY-
TOM TEXHOJIOTHSIM.

Taroke B IPaKTHIECKON peaIn3alliii TCOPETH-
YECKUX MPEATIOCHUTOK YIIPABIICHUS TEXHOJIOTUIECKAM
MOTOKOM HEOOXOJIMMO HCIIONIb30BaTh  Pa3pabOTKu
WHCTUTYTa, B KOTOPHIX OCBEIICHBI OCHOBHEIC
TIPUHIAIBI CO3J[aHHS WHHOBAIIMOHHBIX TEXHOJIOTHI
MYYHBIX KOHIUTEPCKUX H3ICITHIA:

66

— HayYHBIC OCHOBBI YIIPaBJICHUS MOTU(U-
KalMeld 4YacTHIl TBEpJOoW ¢a3pl NpHU TEPEXOie
KOAryJIsiiMOHHOM CTPYKTYphl B KOHJIEHCAIIMOHHO-
KPUCTAIUTH3AIIMOHHYIO B MPOIECCE CTPYKTYpOOO-
pazoBanust MK,

— Hay4HbIC OCHOBBI CO3/IaHMSI MHHOBAIU-
OHHOM CKBO3HOM arpapHoO-THUILEBON TEXHOJIOTHUH;

— TEOPETUYECKHE OCHOBBI COBMEIIECHUS
JIBYX BUIOB IIOABOJIa DHEPTUU BO B3aUMHO TIEp-
MEHIUKYISIPHBIX IJIOCKOCTAX;

—Hay4Hbl€ OCHOBBI TMOJYYEHHUS] MYYHBIX
KOH/IUTEPCKUX U3JISIHMI C UCTIONBb30BaHUEM (PPYKTOB,
OBOIIEH ¥ MPOAYKTOB MX MEPepabOTKU — €CTECTBEH-
HBIX HOCHUTEJNIe BATAMUHOB U MUKPO3JIEMEHTOB.
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