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The publication contains materials of 83 International scientific
conference of young scientists and students "Youth scientific achievements
to the 21st century Nutrition problem solution".

It was considered the problems of improving existing and creating new
energy and resource saving technologies for food production based on
modern physical and chemical methods, the use of unconventional raw
materials, modern technological and energy saving equipment, improve of
efficiency of the enterprises, and also the students research work results for
improve quality training of future professionals of the food industry.

The publication is intended for young scientists and researchers who are
engaged in definite problems in the food science and industry.

Scientific Council of the National University of Food Technologies
recommends the journal for printing. Minutes Ne 11, 30.03.2017
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Marepianm 83 MDKHapoAHOI HAyKOBOI KOH(EpEeHIIli MOJIOIUX YUYEHHUX,
acripaHTiB 1 cTyneHTIB “HaykoBi 3700yTKH MOJIO/1 — BUPILIEHHIO pobiieM
xapuyBaHHs mojactBa y XXI cromirri”, 5—6 kBitHg 2017 p. — K.: HYXT,
2017 p.—4.2. —468 c.

Bunanus mictuts Marepianu 83 MixHapo HOI HayKoBOi KOH(pepeHiil
MOJIOJMX YUEHHX, acIIpaHTIB 1 CTYJECHTIB.
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METOI0 MIJABUIIEHHS SKOCTI MIATOTOBKM MalOyTHIX ¢axiBLiB Xap4yoBOI
IIPOMHUCIIOBOCTI.

Po3paxoBaHo Ha MOJOIMX HAayKOBLIB 1 JOCIIIHUKIB, SIKI 3aliMarOThCs
03HAUYE€HHUMH IIpoOJIeMaMH y XapyoBiil Haylll Ta IPOMHUCIOBOCTI.

Pexomenoosano euenoro paooio Hayionanvnozo yuisepcumemy
xapuosux mexuonozii. Ilpomoxon Ne 11 6i0 «30» 6epesnst 2016 p.
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1. IcropuyHi pparmenT po3BUTKY Kadeapu MalIMH i anapaTis
Xap4yoBuX Ta hapManeBTHYHUX BUPoOHHUUTE HYXT

Onexcanap I'aBBa, Bitaniit Tapan, Bononumup Tennukyn, Onexciit ['yOenst
Hayionanvnuii ynisepcumem xapuosux mexuonoeii, Kuis, Yxpaina

Beryn. Kadenpa mamui i anapatiB XxapuoBuX 1 ¢apMaLeBTUYHUX BUPOOHHULTB 3[ilCHIOE
iAroToBKy (GaxiBLiB [yl XJiOONEKapchKoi, KOHAWUTEPCHKOi, OpOAMIBHOI, M’SACHOI Traiysel
XapuyoBOi IPOMUCIOBOTCI, 010TEXHOJIOrIUHOI Ta (hapMaLEBTUYHOI NPOMUCIOBOCTI, a TaKOX 3
BUIaBHULTBA Ta nosirpadii. CTAHOBIIEHHS OCBITHIX Ta HAYKOBUX TPAJHLIN SKiCHOI MiIrOTOBKH
¢axiB1iB Big0YyBaIOCs MPOTATOM TPUBAJIOrO MEPIONy.

Marepiasu Ta meroau. JlocnineHHs 0a3yroThCs Ha aHaNi31 HAYKOBUX 1 apXiBHHX JDKepel
PO MisUTbHICTh HABYAJBHUX Ta HAYKOBUX 3aKJIaJIiB, HA OCHOBI SIKMX CTBOpEHA Kadepa.

Pesyabraru Ta o0ropopeHHsi. Icropis kadeapu MamMH 1 amapariB XapuoBUX Ta
(bapMaLeBTHYHNX BUPOOHULITB NMOYMHAETHCA BiJi CMUSIHCHKHUX TeXHIUHMX kiaciB (1884 p.) ta
KuiBcbkoro nosirexHiyHoro iHcTuTyTy (1898 p.). B CMiNSAHCHKUX TEXHIYHUX KJacax, a 3r00M
— CepenuboMy Ximiko-TexHiuHOMY yumnuii (1917) i TexHikymi IyKpOBOi IPOMMCIOBOCTI
(1921) s3naificHroBanacsi MiATOTOBKAa (DaxiBI[B-MEXaHIKIB JJIsI I[yKPOBOI MPOMHUCIIOBOCTI.
Buknagaui TexiHUHMX KJaciB i3 caMoro IIOYaTKy KpiM HaByalbHOI poOOTH 3alimanuch
HAayKOBUMM JOCTI[DKEHHAMHM MpoLeCiB 1 o0OnafgaHHs IYKPOBUX BHUPOOHHMLTB, TaK SIK
BUPOOHUITBO IHTEHCUBHO PO3BUBAJIOCH T4 BUMArauao BUPILIEHHs CKIAJHUX HAYKOBUX 3a7ady. B
1929 na 6a3i TexHiKyMy CTOBpeHO CMINSHCHKMI iHCTUTYT LIYKPOBOi IPOMMCIIOBOCTI, SIKUH B
1929 poui mepeBeneHo o Kuea, i Ha #oro 6a3i, a TakoK 3 NPUEAHAHHAM I[YKPOBHUX
¢baxynbreriB KuiBcbkoro nonitexaidnoro ta Kam’sners-I1oainbCbkoro XiMiko-TeXHOIOTYHOTO
IHCTUTYTIB CTBOpeHO KuiBChbKUII 1HCTUTYT LIYKpOBOi IPOMMCIOBOCTI, HUHI — HauioHambHUM
YHIBEPCUTET XapuyOBUX TEXHOJIOriH. 3ayBaXKMMO, IO IiJrOTOBKOIO (haxiBIiB I IIyKpOBOI
IIPOMUCIIOBOCTI, @ TAKO)X HAYKOBUMH JIOCIIIKEHHSIMH IpoueciB Ta obnananss B KIII 3aiimascs
IBan Kyxapenko, BUnmyckHMK CMUISHCBKMX TEXiYHUX KiaciB, 3rogoM — npodecop KIII ta
KuiBcbkoro iHCTUTYTy LykpoBoi mpomucioBocTi. OJHOI0 3 mepmux B IHCTUTYTI CTBOpeHO
KaQeapy MexaHiuHo20 yCmamKy68ants YyKkposux 3a600i6, HUHI - Mauwiun I anapamie Xap4oeux
ma papmayesmuunux eupobruyme. B 1931-33 pokax 10 [HCTUTYTY BIHINCH IyKpOBi Kadeapu
XapKiBCBKOI'O 1 JIEHIHIPAAChKOr0 TEXHOJIOIYHUX 1HCTUTYTIB, @ TaKOX MEXaHiuHI (aKylbTeTH
ITonTaBcbKOro 1HCTUTYTY TeXHOJIOrI M’sica, bBiOLEPKIBCBKOrO  CUILCHKOTOCIOAAPCHKOIO
IHCTUTYTY Ta BOpOHE3BKOr0 XiMIKO-TEXHOJIOTIYHOTO iHCTUTYTY Xap4OBOi MPOMHCIOBOCTI, LIO
JTO3BOJIMJIO PO3IIMPUTH MaTepiaibHy 0a3y Kadeapu Ta 3adyddTd OO BHKIaJaHHS MpodiIHUX
BueHHX ranysi. B 1933 poui mo Incrutyry npuenHano KuiBcbkuil cnupToBO-OpoIuIbHUIN
IHCTUTYT, a Ha Kadenpi mig kepiBHMUTBOM Onekcannpa KipoBa mnounHaeTbCs MiATOTOBKA
¢axiBLiB CIUPTOBOI Ta iHIIMX rany3ei XapuoBoi IPOMHUCIOBOCTI.

Ha nouatky 1941 poky kadenporo kepyBaB npodecop BeeBonon CTabHIKOB, 1y nepion yacy
JI0 oYaTKy BifiHM Kadeapa Mana Ha3By MauluH [ anapamis Xapuosux UpoOHUYMS.

Ilin yac BiliHM BMKJIagaui Ta CTyAeHTH Kadeapu Opanu ydacTb y 3BEJECHHI OOOPOHHHX
cnopyn Kuesa, a mi3Hille — npu3BaHi 10 apMii, cepesl HUX — BiloMi BUeHi 1 MaiOyTHI 3aBixyBaui
kadenpu Muxona by3ukin, Bonogumup Ilonos, Bonoaumup Anictparenxo. Kadenpa B cxnani
IHCTUTYTY IIpallioBaja B €BaKyallii — criodyaTky B M. BopoHexi Ha 6a3i XiMiKO-TE€XHOIOTi4HOI0
IHCTUTYTY Xap4oBOi IPOMUCIOBOCTI, a 3 1942 p. — B M. bilickk Anraiickkoro kpato. B 1943 p.
kadenpa nosepHynacs 10 Kuea, i 3 1944 poky Mmana Ha3By cneyianbho2o 0OAAOHAHHA.
Kadenporo 3aBimye mnpodecop Ini6 3HameHchkuil. Hum axTMBHO BeqyThCs HAyKOBi
JIOCIIIIKEHHS 1 CTBOPIOIOTHCS Teopii LeHTpudyryBanHs yTdenis, BUIapioBaHHs, QLIbTPYBaHHS,
KpucTadizauii nykpy. JlOCHi/KYIOTbCS BIACTUBOCTI PiKUX HamiBaOpuKaTiB IIyKpOBOrO Ta
CIHUPTOBOIO BUPOOHULITB.

1954 poky kadenpa npairoe i kepiBHUITBOM npodecopa BeeBonona CtaOHikoBa, sikuii €
(GbyHIaTOpOM Hayku 3 IPOLECIB Ta amnapaTiB XapyoBMX BUPOOHHLITB, aBTOPOM TEOPETHUHOI
MOJIeIi OHOBJICHHS ITOBEPXHI KOHTAKTy (ha3, METOAIB PO3paxyHKy MacOOOMIHHHX arapatib.
3aCHOBYETHCS HAYKOBA IIIKOJIA 3 MACOOOMIHHUX IPOLIECIB Xap4OBUX BUPOOHUIITB.

3 1957 poky kadenporo 3aBinye npopecop Bomoxgumup I1omoB, 3aCHOBHUK HAYKOBOT LITKOJIH
3 (pi3uKO-XIMIUHUX OCHOB TeIuIoTexHikH. OCHOBHMI HampsiM HayKOBUX JOCHIDKEHb — TEIUIOBI
IIpOLIECH B amaparax XapuoBUX BUPOOHULITB.
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3 1960 poky 3aBigyBau kadenpu — HoueHT Mukona By3ukiH, BiJOMHA K TaJlaHOBUTHMA
OpraHi3aTop HaBYaJIbHOro mpouecy. OCHOBHI HampsMH [JOCHIIKEHb B LIed yac - NpOLecU
PO3JUIEHHS] HEOAHOPIIHUX CUCTEM, PO3POOKA TEXHIUHMX CHUCTEM Ul BUCYIIYBAHHS XapuyOBHUX
IIPOJYKTIB.

VY 1966 pokax po3mnouasacs miAroToBka GpaxisiiB A5 MOJIOYHOI Ta M SICHOT IIPOMHUCIIOBOCTI.

3 1974 poky kadenpa noBeprae Ha3BY MawuH i anapamie xapuosux eupoouuymes. O4oI0e
kadenpy 3acnykeHUH Jisiu Hayku 1 TexHIKM Ykpainu, npodecop, akamemix Axagemii
IH)KEHEPHUX HayK YKpaiHu, naypeaT JlepxaBHOi npeMii B ranys3i Hayku i TexHiku Bonogumup
Amictpatenko. Bin ¢opmye HaykoBy WIKony 3 pekTHgikalii CIupTy, CTBOPIOE TIally3eBi
HAyKOBO-J10CIIiIHI J1abopaTtopii.

VY 1976 poui kadenpa peKOHCTPYIOETHCS, BIPOBALKYIOTbCS TEXHIYHI 3aCO0M HaBYaHHS Ta
€JIEKTPOHHO-O0UNCIIOBaIbHA TEXHIKA. Brepiie B I1HCTUTYTI BIPOBADKYETHCS HaBUYaJIbHE
Tene0aueHHs.

VY 1978 poui Ha kadeapi cTBOPrOEThCS J1abopaTopisi MeMOpaHHUX arapartiB JUisd pPO3ALTICHHS
xapuoBux cepenoBuil. Y 1979 poui Ha 6a3i cexuii 001aqHaHHS I[yKPOBHX 3aBOJIIB CTBOPIOETHCS
okpema Kadezpa TEXHOJIOTIYHOro 00JIa/IHAHHS XapuOBUX BUPOOHUIITB, HUHI — TEXHOJIOTTYHOTO
o0J1aIHaHHS Ta KOMIT FOTEPHUX TEXHOJOT1H IPOEKTYBAHHSL.

VY 1980 poui xadenpi MamuH i amapariB XapyoBUX BUPOOHHMIUTB, NEpIIid 1 1HCTUTYTI,
IIPUCBOEHO 3BaHHS 3Pa3KOBOi.

Posmmprorotecss  MikHapoaHi 3B’s3kd Kadenpu. CTyIeHTH Ta BHKIaZadi PO3IOYaIIH
ctaxyBaHHs B Ilonbuii, bonrapii Ta pecnyOnikax xonuinsoro Paasseskoro Corosy. IIpoBinHi
BuKIanadi — npodecop Birauniit Tapan, nouentu Opect Pyaenko-I'puitok Ta iHII npoBoauwiu
LMKJIN JIeKLiH B yHiBepcuTeTax Kyou, bonrapii, B’etHamy, Amxupy.

VY 1996 poui xadenapy MaluH i anapaTiB Xap4oBUX BUPOOHUUTB 00’€HAHO 3 Kadeaporo
MaIlUH 1 anapaTiB XJIi00NeKapchKUX, MAKaPOHHHUX Ta KOHIUTEPChKUX BUPOOHUILTB, 1CTOPIs SIKOI
csirae 1949 poky, a Ti opranizatopamu 6ynu npodecopu Kyssma XKypa ta Icak JIutak. 3 1954
poxy kademporo kepyBaB mnpodecop AbOpam MixeneB, (yHIATOp HAYKOBOI IIKOIH TIO
xJi0omnexapcbkuM redaM. HaykoBa mikorna, 3acHoBaHa mpodecopoM AbGpamom MixeneBum,
ChOT'OJIHI IIPOOBXKYE MisUIbHICTH Mifl KEPiBHULITBOM Ipodecopa Bononumupa Tennuxyna. Kpim
[IPOMUCIIOBUX I€uel, BEAyTbCs MOCHIPKEHHS MPOLECIB eKCTPy3il TicTa, 3MiIlyBaHHS TicTa,
Ppi3aHHs Xap4yoBUX NPOAYKTIB.

B 1990-x pokax, He IUBJSYUCH HA EKOHOMIUHI TPYJIHOILI, HayKOBa po0OTa Ta MOJAIbILUI
PO3BUTOK HABYAJIbHOI'O IIPOLECY HE MPHUINUHAIOTHCA. Po3moyarto minroroBky daxiBLiB 3a
OCBITHBO-KBUTI(QIKAIIMHMMU piBHAMM: OakanaBp, coewiaimict Ta Marictp. Y 1994 poui
CTBOPIOEThCS Tepiinii Ha Kadeapi komm 'torepHuid kiac. Y 1995 poui posnounHaeThes
migroropka, a y 2000 pomi — mepmiuid BHIYCK CIEHiaiicTiB AIsd (apMaleBTUYHOI Ta
Mikpobionoriynoi nmpomucioBocti. Y 1998 poui mpodecopam Bomomumupy AHicTpaTeHKY Ta
Bitanito Tapany 3a nukin pobit 3 pekrtudikauii coupTy npucymxeHo JlepxaBHy Npemito
VYkpainu B rajny3i HayKu 1 TEXHIKH.

B kinni 90-X pokiB akTUBI3YeThCsl HABUAJIbHA Ta HayKoBa poOoTa Ha Kadenpi. Buknanaui ta
HaYKOBL OJIEpKYIOTh JIOCBil pOOOTH B HOBUX PUHKOBUX yMOBaX.

3 1998 poky kadenporo kepye A.T.H., podecop, 3aCIyKEHHI MpaiiBHUK OCBITH YKpaiHH,
naypeat JlepxaBHoi IIpeMii B raiysi Hayku 1 TexHiku Bitaniii Tapan. OCHOBHUI HampsiM Horo
HAYKOBUX JOCIiMXEHb — MiZBUIIEHHS e(EKTUBHOCTI ra30-piIMHHUX MacOOOMIHHUX IPOLECIB B
XapyoBUX TEXHOJOTIAX 1 po3pobKa cyyacHOi KOJIOHHOI amapaTypu Ul XapuoBOi, XiMi4HOI Ta
iHIMX Tany3ed mpomuciaoBocti. B 1999-2000 pokax MOIEpHI3YEThCS KOMII'FOTEPHHUI KJiac,
BCTAaHOBJIIOIOThCS onepauiiiHi cucreMu Windows, CHCTEMHM aBTOMAaTH30BaHOI'O IPOEKTYBaHHS
Kompas ta AutoCad, WinMash, nporpaMHuii KOMIUIEKC M1 MOACIIOBAHHSA PyXy PIIUH Ta
rasiB Flow Vision, rpadiunuit pegakrop Ta cucteMa MojeItoBanHs Inventor.

3 2011 poky kadenpa mae Ha3By MawuH I anapamis xap4yoeux ma GapmayesmuyHux
BUPOOHUYME.

3 2013 poky kadenporo kepye A.T.H., Tpodecop, akaaeMik AkaaeMmii IHXESHEPHHX HayK
Vkpainn Onekcanap ['aBBa. HaykoBui kadenpu NpOBOAATE HAayKOBi JOCHIKEHHS, SIKi
aKTyaJIbHI JUISl CHOTOZIEHHS Ta MEPCIEKTUBHOIO PO3BUTKY HApOAHOI'O I'OCHOAAPCTBA: LUMKIIYHI
POKUMH pOOOTH MacOOOMIHHUX amapaTiB (npogecop Bimaniii Tapawn); KOMI'IOTEpHE
MOZEIIOBAHHS TiIPOJMHAMIYHMX HPOLECIB B MalIMHAX 1 amaparax Xap4yoBOi NPOMMCIIOBOCTI
(ooyenm Ileop Jlumosuenko); iHTeHcHdiKalisi Ta ONTHMI3allisg TEXHOJOTIYHUX MPOLECIB
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BUPOOHHUIITBA XTi0ONEKapchKoi MpOnyKiiiil (npogecop Borooumup Tenuuxyn, doyenmu FOnis
Tenuuxyn, Onena Yenemwox, Onexciui Iybens, acucmemmu Mukona [lecux ma Onexcanop
Kpasuenko); ynOCKOHalNEHHS TEXHOJOTNIYHMX TMPOLECIiB Ta OONagHAHHS IHBOBAPHOIO
BupoOHuNTBa (doyenm Cepeii Y0o0oe ma acucmenm Jleca Mapyunkesuy); IOCTIIKEHHS
MpoIIeCy pi3aHHA Xap4OBHX IMPOAYKTIB Ta YIOCKOHAJIEHHS POOOTH pi3ajbHOro oOiaHaHHS
(npogpecop Bonooumup Tenuuxyn, ooyenm Onexciu [ybens); TiNBUIICHHS e()EKTHBHOCTI
MPOLIECIB PUTOTYBAaHHS Cyclla B YMOBaX MiHI IMB3aBONIB (npoghecop Bimaniti Tapan, doyenmu
Cepeiii Y00006 i Onexcandp Yeneniok)

Cepen TBOpYOi CTYAEHTCHKOI MOJIOLI TOMYJISIPU3YEThCSI HAykoBa AisulbHiCTb. Ilin
kepiBHUITBOM npodecopa Bonomumupa TeranukyHa BeeTbesi podOTa ITypTKa 3 YAOCKOHAJICHHS
IpoleciB Ta o0safHaHHS XJIiOONEKapChbKUX BUPOOHUITB, 30KpEMa, 10 IPOMMCIOBUM II€uaM,
excTpysiiiHiil TexHini. ounent Ceprii Y0q0B Kepye HayKOBHUM TYpTKOM 3 YIOCKOHAQJICHHS
IpoleciB Ta 001aJHaHHS OPOAWIBHUX BUPOOHUITB, 30KpEMa, MiHIITMBOBAPEHb.

ITlin xepiBHMUTBOM noueHTa Iropa JKUTHEUBKOro CTYAEHTH JOCIHLIXKYIOTh IPOLECH
MeMOPaHHOTO PO3/IiJIEHHS Xap4YOBUX CEpPEIOBUILL, il KepiBHUITBOM jaoreHTa Onekcis ['ydeHi —
MEXaHi4Hi Iporecy, 30kpema, pizanus. Jouent Onexkcannp IIpoXopoB 3 KOJIEKTUBOM CTYAEHTIB
Ta acHipaHTIB YIOCKOHAIIOIOTh IPOLIECH Ta OO0JaJHAHHA IPUTOTYBaHHS IIMBHOTO Cycla,
caTypauii piiuH Ta pO3AUICHHS CIIMPTOBUX PO34HHIB.

Pe3ynbraté  IOCHIIKEHb CTYJEHTH IIOPOKY MPEACTAaBISAIOTh Ha YKpaiHCBKMX Ta
3aKOPJIOHHHX HAYKOBHX KOH(EPEHIIAX I KOHKypcax HayKOBUX POOIT, OTPUMYIOYH BU3HAHHS Ta
Haropomu.

B 2008-12 poxax kadenpa Hajaro[pkye TBOpUi 3B’SI3KM 3 kadeapamu MaliuH 1 anapaTis
XapuoBUX BHUPOOHHMLTB MOTHIBOBCHKOTO YHIBEPCUTETY MpoaoBoibcTBa (benmapych) Ta
VYHiBepcuTeTy xapuoBux TexHosorii, M. Ilnosais (bonrapis). Ili3Hilie Hanaro[pKeHo 3B°SI3KH 3
noHany 15 yniBepcuteramu bonrapii, benapyci, Pocii, Pymynii, Mongou, @panuii,
Aszepbaiimxany.

B 2013 poui TBOpuMii KOJEKTUB Ha 4oiai 3 mpodecopoMm Bomomumupom TenuukyHOM
OTpUMYE IIEPEMOr’Y B KOHKYPCI Ha BUKOHAHHS MIXHapOJIHMX IPOEKTIB 7- paMKOBOI IporpaMu
JIOCIIIKEHb Ta TEXHOJIOTTYHOr0 po3BUTKY €Bponeiicbkoro Coro3y, Ta po3noynHae podoTy Haj
npoektoM «Nutrilaby - “JlociikeHHS MapKyBaHHS XapuoBMX IIPOAYKTIB B JepkaBax
YHopHOMOPCHKOro perioHy”. 3TiHO MPOEKTYy, HaYKOBLI Kadenpu NPOBOAATh AOCTIKEHHS B
nepxaBax €sporneiicbkoro Corosy.

Huni xadgenpa MAXDB akTHUBHO pPO3BHUBAE€THCS, € N0Ope BioMolo B YkpaiHi Ta 3a ii
MexkaMH. JIocBiueHHi KONEKTUB HayKOBLIB Kadeapu 30epirae Ta IpUMHOXYE 1OCBiJ] HAyKOBOI
Ta HaBYAJIBHOI POOOTH, HAKONMYEHUN NECATWIITTSIMU B PE3yJbTaTi KIOMITKOI Ta CaMOBiAJaHOL
mpari.
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2. MaTremaTu4eckoe MOJ€JIMPOBAHUE COPTUPOBAHUE KOMITIOHEHTOB 3epHOBOﬁ MacCChbl
0 MJIOTHOCTH

Cepreii 3enenko, I1. ITaBnrokeBud
Benopyccruii eocyoapcmeennviil acpaprwiii mexnuyeckuil yHueepcumem, MuHck,
Pecnybnuxa Benrapyce

BBenenue. MatemaTtudyeckoe OMHCAHWE AWHAMUKU IPOILIECCOB, MPOTEKAIOUINX IPH
CaMOCOPTHPOBAaHUH KOMITOHEHTOB CBIITyuel CMEeCH Ha BUOPOITHEBMATHYECKOM Ceraparope,
OUEHb CJIOKHO M 3a4acTyIO €ro aJIeKBaTHOE pelleHue 3aTpyaHeHo. [loatoMy amst onuvcaHus
mporecca BUOPOITHEBMOCOPTUPOBAHMS I[EJIECO00pa3HO 3aMEHUTh PEajbHO MPOTEKAFOIIUI
MIPOIIECC COOTBETCTBYIOIIEH MaTEMaTHUECKON MOJEIBIO.

Marepuanbl u MeToAbl. [Ipu mepeMelieHHH 4acTUIBI MAacCOM m CHU3Y BBEpPX IO
MOBEPXHOCTH, MPEJCTaBUM, YTO OCh koopauHaT 0X coBmamaer C 3TOH MOBEPXHOCTHIO,
HAKJIOHCHHOW K TOPU30HTY IOJ YIJIOM ¢, ¥ COBEpPIIAIOIICH BBIHYKICHHBIC KOJICOaHUS C
aMIUTUTYAON A U 4acTOTOH .

Pe3yabTaThl. B pesynpraTe TEOpeTUYECKHUX M SKCIEPUMEHTAIBHBIX HCCIEI0BaHUI
YCTaHOBJIEHO, YTO HA OTJENIbHYIO YAaCTHUILy, HAXOJAIIYIOCS HAa HAKIOHHOW MOBEPXHOCTH (B
HallleM ClTyJae Ha CeTYaToH JieKe), NeUCTBYIOT CIEAYIOIIHe CUIbL: F), — CHIa TSKECTH, F,,
— cuJia TPEHHS O HAKJIOHHYIO TIOBEPXHOCTh, F,, — CHJia HOPMAJIbHOM peaKIMi MOBEPXHOCTH
Ha yacTuiy, F, — cuia uHepuuu, F, — cuia adpoAMHaMHYECKOT0 BO3EHCTBUS BO3yLITHOT O
NnoToKa Ha wactuuy, F,, — cuna Apxumena, F,, — BeHYyX1amomas cuia, F, — cuna
COTIPOTHBJICHHUSI.

Ha ocHOBaHMU SKCTIEPUMEHTANIBHBIX U PACUETHBIX JAHHBIX MOJydeHa MaTeMaTu4yecKast
3aBUCUMOCTbD, TIO3BOJISIIONIAS ONMPEACTUTh MIPOU3BOJUTENLHOCTh CemapaTopa OT PEKUMHO-
TEXHOJIOTUYECKHUX MapaMeTPOB:

[Aw(l —coswt)cos(p, —B) (4/m)sinwrxcos(yp, + y)J 3

CoS Cos
0= B-(h+1) k- p, x P, P,

i + F,r . F
cos@,, m m

rae O — NpOM3BOIUTENBHOCTh BHOPOITHEBMATHUECKOTO cerapaTtopa, Kr/c; B — mupuna
ceT4yaTol NeKH, M; /i; — BBICOTa 3a30pa MEXIy CeT4aToOl JAEKOH U BBHIXOJHBIM MaTpyOKOM
JUIS TUTOTHOM (ppakimu, M /i, — BEICOTA 3a30pa MEX/Y BBIXOIHBIM MATPyOKOM ISl IIOTHOM
U cpenHeil ¢pakumii, M; kK — MONPaBOYHBIA KOI(PHUIHUEHT; p, — HACHITHAS IUIOTHOCTH
CEeMSsH, MOCTYIMBIINX Ha BHOPOITHEBMOCOPTHPOBAHHUE, KI/M°; A — aMIUIATYaa KOTeOaHHs
HAKJIOHHOHM TOBEPXHOCTH (CETYATOW JEKH), MM; ( — YacTOTa KOJIeOaHHs CEeTYaTOH JIeKH,
pan/c; o — yroi HaKJIOHA CETYaTOHM NIEKH, paj; T — BpeMs, C; ¢, — YrOJ TPEHHs YacTHIl O
HAKJIIOHHYIO TUIOCKOCTB, Paj; f — yroJi NeWCTBHs BBIHYXIAIOUIEH CHIIBI, paj; M — Macca
YacTHLBI, KI; Y — Yroid HpPWIOKEHUS CHIIBI CONPOTHBIICHUS, pall; g — YCKOpEHHE
CBOBOIHOTO MajeHus M/c/

BbiBoabI. AHATU3 HKCIIEPUMEHTAIBHBIX U PACUETHBIX JAHHBIX MOKA3al, YTO MpoIecc
CaMOCOPTHPOBAHUSI HA BUOPOIHEBMOCENAPATOPE B 3HAYMTENHLHONW Mepe 3aBUCHUT OT yrIja
HaKJIOHA, AMIUIMTYAbl M YacTOThl KONEOaHHWs CeT4aTod JeKH, a TakkKe IapaMeTpoB
BO3/YLIHOIO IOTOKa B paboyeid kamepe. [lns ompeneneHus 3aBHCUMOCTH JIaHHBIX
napameTpoB Ha 3 eKTHBHOCTh pabOTHI BHOPOITHEBMATHYECKOTO CEMapaTopa HeoOX0AUMO
MIPOBECTH MOIHO(AKTOPHBIN SKCIIEPHUMEHT.
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3. The influence of time of baking on the moisture and color of biscuits

Gjore Nakov', Nastia Ivanova', Stanka Damyanoval, Viktorija StamatovskaZ,
Aleksandar Saveski’, Daliborka Koceva Komlenic®, Indira Kosovich®, Ana Susak®
1 — University of Ruse "Angel Kanchev", Branch Razgrad, Bulgaria
2 — University of St. Kliment Ohridski — Bitola, Technical and technology faculty,
Republic of Macedonia
3 — Josip Juraj Strossmayer University in Osijek, Faculty of Food Technology,
Croatia

Introduction. During baking, heat and mass transfer simultaneously because of the
increased temperature. Heat transfers from warm air to the surface of the product through
convection, and then through conduction from the surface to the inner part of the product,
until moisture evaporates from it. These processes influence the qualitative parameters of
biscuits such as the percent of moisture and color.

Materials and Methods. In production of biscuits, we used 3 types of barley and
wheat flour. Production of biscuits constituent was in accordance with AACC Method 10-
50D (AACC, 2000a). The color measurement was performed by Minolta Chroma Meter
(Konika Minolta, CR-400 Japan). Data were stored in CIE L*a*b* color model and color
changes during baking process.

Results and discussion. Water is part of most of the alimentary products. By
continuing the duration of the thermal processing (baking) of biscuits, the amount of
moisture reduces. Ratio of wheat flour and barley flour does not affect this process, but it
affects the color. Biscuits get darker color by increasing the percent of barley flour. When
analyzing the change of color, in all kinds of biscuits it is determined visually that biscuits
which contain 30% barley flour have notable change in color even after the 8" minute of
baking, whereas biscuits made from 100 % barley flour change their color in the 5™ minute
of the baking processing of the biscuits compared to the control (rough dough). Products of
Maillard reaction and products with caramelization (melanoides and caramel) are created
by increasing the temperature, after which the product becomes charred and brown porous
mass is created. Melanoides create when the temperature is higher than 120 °C on the
surface of the products. On the other hand, products from caramelization create when there
is low percent of moisture and when temperature on the surface of products is over 200 °C.

Conclusion. Determining the moisture in alimentary products is one of the most
important analysis. It can be concluded from the achieved results that low percent of water,
increased temperature and wheat and barley flour ratio influence the color of biscuits. By
increasing the percent of barley flour, biscuits get darker color.
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4. Prospects of developing molecular gastronomy and equipment for cooking
molecular meals

Dariyna Nikolaeniy, Dariy Riybceva, Vladislav Sachkovsky, Alexei Ermakov
Belarusian National Technical University, Minsk, Belarus

Introduction. Molecular gastronomy is the science about substances, their
composition and structure, properties and transformations, importance of chemicals,
materials and processes. It has recivied widespread in developed contries. This up-to-date
technique of processing food products requires the manufacturing and upgrading special
innovative equipment.

Material and methods. The research contains the methods of total analysis,
generalization and analysis. Information base of the research is the works of domestic and
foreign authors, publications in periodicals and so on.

Results and discussion. The equipment for molecular gastronomy includes the
following main components: syphon, Stefan-gril (manual blower); installation of vacuum
marinating; dehydrofrosting; smoking gun; thermostat; Dewar vessel; Clarimax filter;
ultrasonic homogenizer and others. Technologies are pacojetting, thermomixer;
aromadistillation; deepfreezing; centrifuge process; the technology of Sous-vide and other.
All aforesaid equipment can be used in restaurants and at home. Let’s consider the most
common and advanced devices and technologies.

Molecular distillation. This is the way of distilling substances at very low pressure, so
evaporated molecules have enough amount of free passage for unhidered transfer from
considering surface, what allows creating extracts — pulls from tastses and fragrances of
substances. Benefit is that term of storage of such products is continuous because the
distillation temperature is close to conventional pasteurization and processing time is
enough for the destruction of pathogens. Centrifuge process. The centrifuge separates the
bulk bodies and liquids of various specific gravities with the help of centrifugal force.
Freezers. The cooling rate is very high in such device. 5 kg of product are cooled to -25...-
35C for 60 minutes. It leads to saving product properties for a very long time. Installation
of vacuum marinating Cookvac. It is a vacuum pan, which artificially creates a low pressure
in the absence of oxygen, what significantly reduces the frying or sautéing temperature,
keeping the structure, color and nutrients of the product. Food is subjected to temperature
170-180C and above when frying in oil. These processes cause oil oxidation and loss of
nutrients. In Cookvac food products can be fried at a temperature of 90C, which will
increase the shelf life of the oil for 7-8 times.

Conclusion. Molecular gastronomy has great development perspectives. Coming up
with equipment for molecular gastronomy is an actual scientific and practical task, the
solution of which will support domestic manufacturers to occupy the vacant niche on the
Eastern Europe market and to rival leading foreign companies on the world market.
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5. Application of 3D-printing in cookery

Nastiy Savcheniy, Uliy Golubeva, Anastasiya Sharai, Alexei Ermakov
Belarusian National Technical University, Minsk, Belarus

Introduction. Food 3D-printer is a unique device, the embodiment of modern
technologies.

Materials and methods. Consideration of the materials on the development of modern
equipment and additive technologies in the food industry. The methods of general analysis
and generalization were used in the study. The information base of the research is
represented by the articles of domestic and foreign authors, materials published in
periodicals, etc.

Results and discussion. The principle of the food 3D-printer is similar to that of a
usual inkjet printer. The difference is only in the contents of the cartridges: containers with
liquid dyes are replaced with toners with food ingredients. There are different designs of
printers that allow producing a variety of foods, from chocolate to pizza. Let’s consider the
most common and perfect devices and technologies.

3D Systems Cheflet Pro — a 3D-printer, designed for printing with various materials
and colors. The printer forms layers of sugar-containing powder materials due to water
treatment. Consumables include sugar, caramel and chocolate. The device is able to create
multicolor models that combine different flavors: apple, cherry, vanilla, etc.

Foodini. In this model chopped raw products are used as ingredients. This function
allows the consumer to eat healthy organic food in the form of puree pastes, transformed
into beautiful shapes.

Choc Creator is a chocolate printer that prints 2D-image on the surface of cakes and
sweet pastries, as well as in a 3D-format. But there is a technological problem while
printing in chocolate: the continuous tempering of chocolate combined with continuous
micro-dosing, and at the moment it is not solved.

Magic Candy Factory - the first confectionery that uses a 3D-printer for production of
sweets. And the company uses not the usual gelatin to manufacture jelly beans, but
healthier extracts and juices.

BeeNex - can cook pizza of any shape and size. First the dough is squeezed out onto
the printer’s platform in a specific shape, and then comes the sauce, and then the melted
cheese. After this, the robot sends the pizza to the oven, where it is baked for about five
minutes.

All this equipment allows getting culinary products of various shapes and designs.
Also it allows making the fantasies of many professional chefs and amateurs real. A
common drawback for all printers is the high cost, and requirements for the qualification of
staff, as well as low speed of printing.

Conclusion. The use of 3D-printing technologies in cookery has a wide range of
development and research opportunities. Attempts are being made to integrate this
technology into various industries, but at the moment the technology of 3D-printing in

cookery is at a stage of development, and is being used mainly for advertising purposes.
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6. Development perspectives of vending equipment in Belarus

Olga Seryakova, Elena Melespchenya, Mariya Milevskaya, Alexey Ermakov
Belarusian National Technical University, Minsk, Belarus

Introduction. The work is devoted to the analysis of trends in the development of
the market of vending equipment in Belarus and its prospects.

Materials and methods. The analysis was carried out by virtue of statistical data of
the Tax and Duties Ministry of the Republic of Belarus and information provided in printed
and electronic publications.

Results and Discussion. Vending is the sale of goods and services with help of
automated systems (vending machines). Vending has become widespread in the world as a
convenient and not very demanding way to trade or provide services. For example, in Japan
one machine has 23 people, in USA — 40 people, in Russia — 7 thousand people, in Belarus
one machine has 10 thousand people. The most common vending machine in Belarus is the
one that offers coffee. But along with them, other varieties of vending develops: newspaper
vending machines, automatic dispensers for disposable shoe covers, photo booth, automates
for selling bottled and sparkling water, snack machines, massage chairs, automatic copying
machines, alcohol testers, automatic car washes, automatic vacuum cleaners etc.

One of the perspective areas in the development of vending equipment is the
development of machines that are able not only to heat up the finished food products while
selling, but also produce them. The most common and successful example of such
automatic machines are coffee vending machines, that have gained popularity due to the
high quality and wide range of produced beverages. The latest models of such equipment
include a vending machine that makes fresh pizza from scratch (Let's Pizza, Italy) and
pancake machines (Blindozer, Russia).

One of the most recognizable and favorite dishes of Belarusian cuisine is draniki —
pancakes made from grated potato. Although potato pancakes are prepared according to
similar recipes in different national cuisines, Belarusian draniki have gained popularity due
to the special taste, national culinary secrets and properties of Belarusian potatoes. This
culinary dish has become a kind of a brand of the country in recent years, recognizable far
beyond its borders and popularized in the media, so creating a vending machine for the
producing and sale draniki can be very relevant. Development of a vending machine this
type is a perspective scientific and practical task, the implementation of which will
contribute to the development of the tourism, leisure, catering and trade spheres in the
Republic of Belarus.

Conclusion. The sphere of trade in Belarus will inevitably develop in accordance to
world tendencies, which should lead to a significant increase in the share of vending in the
near future (5-10 years). One of the perspective areas in the development of vending
equipment is the development of machines that can manufacture and release culinary
dishes.
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7. Public opinion surveys of consumers for manner of labeling the food product in the
Republic of Macedonia

Gjore Nakov, Nastia Ivanova, Stanka Damyanova
Department of Biotechnology and Food Technologies, University of Ruse “Angel Kanchev”,
Branch Razgrad, Bulgaria
Viktorija Stamatovska
University ”’Ss. Kliment Ohdirski” Bitola, Technical-technology faculty Veles, R.Macedonia
Ljupka Necinova
Healthy Food by Zegin, DOO Zegin, Skopje Republic of Macedonia

Introduction. The consumer should be informed about the quality and characteristics of
the food product that wants to buy, and that is possible only if the product is properly labeled.
We conducted a study to examine the opinion of the consumers for the manner of labeling the
food in Republic of Macedonia.

Materials and Methods. The review is realized with electronic surveys of 200 people
from 13 different cities in Macedonia. Interviewees are divided into five groups according to
age: under 19 years, 19-25 years, 26-32 years, 33-50 years and over 50 years.

Results and discussion. When choosing the right foodstuff majority of respondents,
regardless of age read labels that marked products. Another problem emphasize the use of many
numbers and signs with unknown relevance to them, as well as "E" mark on the packaging. For
all respondents, the shelf life of the product has more influence in selecting the products that
they buy than the product cost. The energy value of the products and the content of salts in them,
were not really important when choosing a product. All respondents agree that if the food
product contains components that could endanger the human health, it should be properly
labeled. Respondents believe that it would be better if the label by which the product is labeled,
emphasize the intended customer group.

Based on the results of the survey, it can be concluded that consumers when choosing a
food product they want to buy most often read the label with which the products are marked.
From the problems they face when reading labels it should be indicated the small fund and the
use of many figures and signs of unknown importance as well as marked "E". During
classification of what is important when choosing a food product in the first place is the shelf
life, and then the cost of the product. Respondents, regardless of age, consider mandatory that on
the packaging should be an information about the presence of dangerous components that could
cause certain disorders in human healthcare. For respondents of great importance is the
existence on the product of an information for which group are those products intended to be
spend.

To eliminate the problems mentioned by the consumers in the future it should be increased
the control of food producers, as they respect the stipulated rules and regulations set out in the
Law on Food Safety of the Republic of of Macedonia, the Rulebook on food labeling and
Guidelines of good practice for food operators regarding the new EU requirements for food
labeling.

At the same time it is important to increase the awareness of the consumers about the
importance of numbers, symbols and labels, which they meet on the labeling of food products.
It should be emphasized that the Agency for Food and Veterinary of the Republic of Macedonia
in cooperation with the Organization of consumers for a long time undertake a lot of activities
for education and information the consumers about labeling of certain food products by placing
in public a number of brochures (Food additives and consumer, Food supplements, Foods for
particular nutritional uses, etc.), guides and leaflets (Guide to consumers through the law on
food safety, How to read the labeling of foodstuffs, What information should include labeling of
food? labeling misleading, leaflets relating to labeling of meat, dairy and processed fish, leaflets
relating to labeling of foods for infants and young children, food intended for diet and nutrition
for athletes and others).
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8. Crioco6 MOHUTOPHHIA TEXHMYECKOT0 COCTOSTHUS PeKJIAMHBIX KOHCTPYKIMii

Jmurpuit Bopobeii, Uropr Muponauuenko, Asiekceit Epmakos
FBenopycckuti nayuonanvnviil mexnuuecxuti ynisepcumem, Munck, benapyco

Beegenne. MOHMTOPMHI TEXHHUECKOTO COCTOSIHMA PEKIAMHBIX KOHCTPYKIHI
MIPOBOJAT AJS: KOHTPOJS TEXHUYECKOIO COCTOSIHHS CBOEBPEMEHHOrO NPHHATHSA Mep IO
YCTPAHEHHIO BO3HMKAIOIIMX HETaTUBHBIX (PAKTOPOB, BEAYIIUX K YXYIIIEHHIO 3TOTO
COCTOSIHHSI; BBISIBIICHUS OOBEKTOB, Ha KOTOPBIX IPOW3OLUIM W3MEHEHHS HAIpSHKEHHO-
ne(OpMUPOBAHHOIO ~ COCTOSIHMS;  oOecrieueHusi  0e30macHOro  (pyHKIIMOHUPOBAHUS
PEKITaMHBIX KOHCTPYKIUIM; OTCIEXUBaHUA CTENEHU U CKOPOCTH N3MEHEHHS TEXHUYECKOTrO
COCTOSIHMSI OOBEKTa M TPHHATHSA B Cllydae HEOOXOIUMOCTH OJKCTPEHHBIX Mep IIOo
MIPEIOTBPAIICHUIO €ro O0pYIIeHNSI.

Matepnanbl u Metoabl. Pa3paborka crocoba MOHUTOPHHIA TEXHHYECKOTO
COCTOSIHUSL PEKIaMHBIX KOHCTPYKIMM OCYIIECTBIsIaCh HAa OCHOBAaHHM aHallM3a paHee
pa3paboTaHHBIX Y 3alaTEHTOBAaHHBIX CHOCOOOB MOHHUTOPUHIrA, ITyTEM YCTpaHEHUS
BBIIBIIEHHOTO HEJOCTaTKa METOAOB - TPYAHOCTU pacueTa IMpeNeNbHBIX 3HAuYeHUA U
HEBO3MOXKHOCTH ~ydeTa H3MEHEHMH OSTUX 3HaueHHWH B TIporecce SKCIUTyaTalluu
COOPY)KEHUSL.

PesyabraTbl. 3amadeii MOHUTOpPHHIA SBJSIETCS OOECIEUeHHE HaleKHOHW padoThI
KOHCTPYKLUH B T€YEHUE PACUETHOTO CPOKA IKCILTyaTalUH.

IlocraBienHass 3agada pemaercss KOMIUIEKCHOM — aBTOMAaTH3alell  CHUCTEMBI
MOHUTOPHHIA, CXeMa Ipe/ICTaBIeHa Ha pUCYHKE 1.

Puc. 1. Cxema asmomamu3zupogannoii cucmemvl MOHUMOPUHEA COCMOAHUSL KOHCIMPYKYULL

Ha KOHCTpYKIMH OCYIIECTBISIOT YCTAHOBKY IAaTYUKOB, W3MEPSIOIIUX IapaMeTphl
BHEIITHUX BO3JICHCTBUI (TEeMIIepaTypbl, CKOPOCTH M HAIpaBJICHUS BETpa M T.II.) U JaTUYHKH,
U3MEpSIOIIUEe W3MEHEHHsI IapaMeTpoB CTPOUTENBHONW KOHCTPYKUMH  (naedopmanui,
JIaBJIEHUST Ha TPYHT M T.1.). MHbopMamuss OT MaTYMKOB HaKalUIMBaeTCs B TEYEHUE
OIIpE/ICTICHHOI0 IIepHoJia BPeMeHH (Mecdlla, Tofa, HECKOJIbKHX JIeT). 3aTeM C IIOMOLIBIO
yCTpOICTBa 5 ONpeAesstoTcs aHAIUTUYECKUE WM CTaTHCTUYECKUE 3aBUCHUMOCTU MEXAY
HaKOIUICHHBIMHU 3HAYEHUSIMH CHTHAJIOB OT JaTYMKOB | BHEUIHWX BO3AEUCTBUI U JaTUYMKOB
2 wu3MeHeHHWs mnapamerpe KoHCTpykuuu. [lomydennass wunHpopmammsi 3aHOCHUTCS B
3arnomMuHaronme ycrpoictsa 3 u 4. Ilpu nmanmpHedmied sKcIUTyaTalli KOHCTPYKIHMH B
yCTpOICTBE 7 CpaBHEHMs INPOU3BOAUTCS CpPaBHEHHE TEKYLIETO 3HAYEHUS 3aBHCUMOCTHU
CHTHAJIOB OT JAaTYMKOB | M 2, KOTOpHIE HAKAIUTUBAIOTCS B YCTPOMCTBE &, CO 3HAUEHHUSMH O
MPEABIIYIINX 3aBUCUMOCTAX B 3allOMHHAIONIEM YCTpOWCTBe 6. Pasnuune B 3HaueHHMSIX
3aBHCHMOCTEH OyIeT CBUIETENbCTBOBATH O IOSBICHUH HE(PEKTOB B KOHTPOIHUPYEMOM
KOHCTpYKUMH. YcrpoiicTBo 9 o00paboTku wuHpOpMamu (QOpPMUpPYET CHUTHAI O
HEOOXOAMMOCTH MPOBE/ICHHS AETAIBLHOTO 00CIIeJOBAHHS KOHCTPYKIHH.

BoiBon. Takum o0pazoM, NpeUIOKEHHBIH CHOCO0 MOHHUTOPWHra TEXHHYECKOTO
COCTOSIHMSI PEKJIaMHBIX KOHCTPYKIMH IO3BOJUT OOECIEYUTh HAAEKHYHO pabory
KOHCTPYKLUH B T€UEHUE PACUETHOTO CPOKA IKCILTyaTallUU.
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9. 3acTocyBaHHs 0e3peareHTHOr0 MeTO1y BIUIUBY ISl 3MiHM (pizMKo-XiMiYHHX
napaMeTpiB npu o0poOIeHHi piIKUX cucTeM

Ipuna JlyooBkiHa
Tuemumym mexniunoi mennoghizuxu Hayionanvroi akaoemii nayx Yrpainu,
Kuis, Yxpaina

Beryn. B ymoBax cborojeHHsl 3acTOCYBaHHsI HOBITHIX O€3peareHTHHX METOJIB Ta
cnoco0iB  (i3MYHOro BIUIMBY /I IHTEHCU(iKamii TEXHOJOTYHUX MPOIECIB MpH
00pOoOIIEHHI PIJIKUX CUCTEM B XapuOBUX Ta NEPEPOOHUX BUPOOHHUIITBAX € aKTyaJIbHHUM.

Marepianu Tta Meromm. /I npoBeAEHHsS EKCHEPUMEHTAJIbHUX JOCTIKEeHb Oyio
0o0paHO MOJEJbHI CEpelOBHINA DIJKHMX CHUCTEM, a caMe: BOIY, OJIepKaHy METOIOM
3BOPOTHOTO OCMOCY, TEXHOJIOTIYHY BOJY, IO IiArOTOBJIEHA AJISl BAKOPUCTAHHS B Xap4oBil
npomucioBocti BignosimHo a0 ACTY 7525:2014, BomHO-CIMpTOBI cyMimn B iHTepBaii
KoHIeHTpamid 5-95%. J[lnsg Bu3HAYCHHSA 3MiHM (Di3UKO-XIMIYHMX TapaMeTpiB Oyio
3aCTOCOBAHO METOAM IMPSMOI ITOTEHILIOMETPii, a caMe 10HOMETPUYHI BUMIDIOBaHHS Ta
ximiuHui Meton Binkiepa.

PesynbraTn Ta oOroBopeHHs. be3peareHTHI MeTOAM BIUIMBY II€ CIIOCOOM, SIKi
peani3yioTh KOMIUICKCHHH (i3WYHUI BIUIMB 0€3 3aCTOCYBaHHA XIMIYHHMX JOMIIIOK Ta
peareHTiB. Taki METOIU BIUIMBY 3aCTOCOBYIOTBHCS UIS OOPOOJICHHS PIIKUX CHUCTEMI 1 5K
OKpEMI CKIIaJI0Bi €Taly B 3arajbHOMY TE€XHOJOTTYHOMY IPOLECI, 1 SIK CAMOCTIHI METOAH,
IO Jaf0Th MOXJIMBICTH OJEP)KYBAaTH PiJIKI CHCTEMH 13 Harepesa IPOrHO30BaHUMHU (i3HKO-
XIMIYHUMH napamerpamu. J{o TakMX METONIB BIUIMBY HAJIEXKUTh 3aCTOCYBaHHS
3HAKO3MIHHHX IMITYJIECIB THUCKY.

Mera mnpoBeNcHHS HAayKOBOI pOOOTH — JOCHIHKCHHSA 3MIiHH  (Di3HKO-XIMIYHHX
MapaMeTpiB PIKUX CHCTEM 13 3aCTOCYBaHHSAM O€3pEareHTHOrO CIoco0y BIUIMBY ITiJl Yac
00poOIIeHH s, a caMe BUKOPUCTaHHS 3HAKO3MIHHUX IMITYJIbCIB THCKY.

Jis  mpoBeleHHS HATYpPHUX EKCIIEPUMEHTIB 13 3aCTOCYBaHHSIM 3HAKO3MiHHHX
IMITYJIBCIB TUCKY TIpH OOpOOJIEHHI piKuX cucTteM Oyino 0OpaHO POTOPHO-ITYJIbCALliiiHI
anaparu, po3zpo0Oieni B ITT® HAH Ykpainu.

OCHOBHUMH TapaMeTpaMy, IO IMiJJaBaJUCh BapilOBAaHHIO IMiJ 4Yac IPOBEACHHS
JIOCITI/KEHb Oyia TeMIiepaTypa Ta IHTEHCUBHICTh BIUIMBY 3HAKO3MIHHUX IMITYJIbCIB THCKY.
J171s1 11bOTO 3aCTOCOBYBAJIMCH PEKUMH 0OpPOOJICHHS 3 Pi3HOIO TPUBAJIICTIO Y Yaci.

[IpoBeneHo mociiKeHHsT 3MiHM HACTYNMHHX (DI3MKO-XIMIYHHX ITapaMeTpiB: KiJbKOCTI
PO3YMHEHOT0 KUCHIO, BOJHEBOIO IIOKa3HUKa, OKUCHO-BIJJTHOBHOTI'O TIOTEHIIIaJy ITi]] BILTHBOM
3HAKO3MIHHHX IMITYJIbCIB TUCKY Y MOJIETbHUX CEPE/IOBUINAX.

BcranoBieHo, 1mo BiOyBaeThCS 3MiHAa KiJBKOCTI PO3YMHEHOTO KHCHIO B yMOBax
3aCTOCYBAaHHS 3HAKO3MIHHHX IMITYJIBCIB THCKY - Ha 53%, 3a temnepatypu 9°C (282K), Ta
- Ha 63%, 3a Temmeparypu 19°C(292K) y mnopiBHSHHI 3 KOHTPOJBHHMH 3pa3KaMu
MOJICTTBHUX CEPE/IOBHII, SIKI HE IiJJaBaUCh OOpOOJIEHHIO B yMOBaxX 3HAKO3MIHHHX
IMITYJIBCIB THCKY.

BucnoBku. B pe3ynbraTi MpoBeNeHUX JOCITIKEHb BCTAHOBJIIEHO, IO 3aCTOCYBaHHS
0e3peareHTHOro MeToy (hi3UYHOrO BIUIMBY € aKTyaJIbHHUM Ta MEPCHEKTUBHHUM IS 3MiHU
(i31KO-XIMIYHUX MapaMeTpiB 3 METOIO iHTEHCU(iKallii TEXHOJIOTTYHHUX MTPOLECIB.

Jlitepatypa

1. Hy6oskina 1.0. OcobauBOCTI NMpPOBENCHHS MPOIECY 3MILTyBaHHS BOAM 1 CIUPTY B
YMOBax 3HAKO3MIHHUX IMITYJBCIB THCKY // MiXHapomHuil xypHas TexHOIOriuyHHUMA
ayauT 1 pesepBH BupoOHHITBA, No 6(26). - 2015p. C. 45-54
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10. Bb16op cTpaTeruy Hay4HO-TeXHHYECKOr0 1 HHHOBALIMOHHOIO PA3BUTHA
XJ1e00neKapHbIX NpeANPUs THI

®apzanueB M.I"., Hacpymnaesa .M.
Asepbatioxcanckuti Ixonomuueckuil I'ocyoapcmeennvlii Yuusepcumeme
2. baky, Azepbaiioxncan

Ha wam B3rjmsin, xneOonekapHble MPEANpUATHE HanOoyee ONaronpusTHBI IS
MIPUBJIEKATEIbHOCTH UHBECTHIIMH B C(pepbl MUIIEBON TPOMBIIIIIEHHOCTH.

B pesynbrare uccienoBaHusi ObUIO YCTAHOBIIEHO, YTO B OJIM)KAMIINE TO/ABI Pa3BUTHUS
MIPOU3BOJICTBEHHO-TEXHMYECKOH  0a3bl  XJieOONeKapHOi  MPOMBIIUIEHHOCTH — Oyner
MIPOUCXOJUT B OCHOBHOM HE 3a CUET CTPOUTENHCTBA HOBBIX NPENNPUITHH, a 3a CYeT
NPUOOPETEHHsT  HOBBIX W MOJIEpPHU3AIMM  CYIIECTBYIOUIMX OOOpYAOBaHUN B
XJ1eOONeKapHBIX TPEINPUSTSIX.

OCHOBHBIM CBIPbEM JIJIsI XJ1e003aBOIOB, MIEKAPHH, 1€Xa 10 MPOU3BOJICTBY CYXapHBIX U
0apaHOYHBIX M3ENHH, MYYHBIX KOHAWUTEPCKUX H3JCIHH, NMPSHUKOB, COJIOMKH, OBCSHOTO
TIEYEeHbS ¥ JPYroi NPOIYKIUH SBISIOTCS MyKa.

Ha »TuxX mpeanpusTHsx npeaycMOTPEHbI CIeAYIOIINE OTACTICHUS:

— mpuema, XpaHeHUs] W IIOATOTOBKHM OCHOBHOTO M JOTOJNHHUTENIBHOTO CBIPbS K
MIPOU3BOJICTBY;

— PacXOAHBIX EMKOCTEH ISl IOArOTOBJIEHHOTO CHIPBS U MOy ()haOpHKaToB;

— IIPUTOTOBIICHUS MOTy(haOpPHUKATOB U TECTA;

— pa3zaenku, GOpMOBaHHS M PACCTOWKHU TECTa ¥ TECTOBBIX 3arOTOBOK;

— BBITICYKH U3/ENUH, YEPCTBEHUSI CyXapHBIX IUIHT, & TAK)KE CYILIKH CyXapew;

— OCTBIBOYHOE C y9aCTKaMH YIIAaKOBKH U (paCOBKH;

— 9KCHEULIUH.

OObIlYHO, Ha TPOM3BOJACTBE II0Jaya IOATOTOBJIEHHOTO CBHIPbS POU3BOIUTCS
HENpepbIBHEIM criocoOoM. [Ipu 3TOM, HemnpephIBHBIE JIMHHM BBIPAOOTKH OaTOHOB H
MOAOBOro XJieba Ha OOJBIION T'YCTOH Orape OCYLIECTBISIETCS C MPUMEHEHHEM OYHKEPHBIX
arperatoB. Brineuka n3aenuii Ipon3BOIUTCS B TOHHENBHBIX Neyax. MiMeercs HenpepbhIBHAs
JIUHMS TI0 TIPOU3BOJICTBY (hOPMOBOTO XJieOa Ha T'YCTOH 3aKBacke (OONBIION TYCTOH omape) ¢
NPUMEHEHNEM OYHKEpHOTO M PAacCTOMHO-TIEYHOTO arperaTroB, a TakkKe JHMHHSA [0
MIPOU3BOJICTBY MENKOIITYYHOH M CIOOHOM IMPOMYKIWH, BhIpaOaThIBa€MOM HENpepbIBHBIM
0e30mapHbIM CHOCOOOM TPUTOTOBJIIEHUsI TeCTa C NMPUMEHEHHEM JEXKEBOro KOHBeiepa.
Kpome Toro, B xs1e003aBojiax npenycMaTpuBaeTcsi MEXaHN3UPOBaHHAsI TPAHCIIOPTUPOBKA U
YKIIaJIKa B KOHTEHHEPHI TOTOBOM MPOIYKIIUH.

Bmecre ¢ Tem, olieHHBasi COBPEMEHHOE COCTOSIHUE TIPOMBIIIJIEHHOCTH BBITIEUKH XJje0a,
B Halllei pecryOJIMKe CIeAyeT OTMETUTh, YTO B 3TOW OTPACIIH ISl IPOU3BOJCTBA OYJIOUYKH,
CIIaJIKUX MYYHBIX KOHIWUTEPCKUX U3JENUN HE XBAaTae€T KOMILJIEKCHO-MEXaHU3UPOBAHHBIX U
aBTOMaTHU3UPOBAHHBIX MIOTOYHBIX JIMHUH U BCE ATO TpeOyeT TeXHMYECKOe OOHOBJICHHE .

OObiyHO B xyebo3aBogax — MpEAyCMOTpEHa  YCTaHOBKAa  3-6  KOMILUIEKCHO-
MEXaHM3UPOBAHHBIX JIMHHUH, B COCTaB KOTOPBIX BXOAAT TECTOINPHUTOTOBUTEIBHBINA arperar,
JIEITUTENb, OKPYTIIUTENb, (POPMYIOIINE MalINHbI, PACCTOWHBIHN MIKad U Iedsb.

Takum o00pa3oM, HaydYHO-TEXHHYECKYIO CTPAaTeTHIO pa3BHUTHA XJieOoNeKapHBIX
MIPEANPUSATHH COCTaBIISIET TaKHE Ba)KHBIE YCIOBUS KaK: N3YUeHHE BHEIIHEW U BHYTpEHHEU
Cpelbl, Co3laHue IPOTPECCUBHBIX TEXHOJIOTUH M 000pYI0BaHUH; Ha3HaYeHHE OOHOBIIECHUS
HUCTOYHHMKA OCHOBHOIO KamnuTalla M €€ paclIUpeHHe; YCTPaHEHHs OTPULIATENbHO
BIHAIOMINX (PaKTOPOB Ha MPOU3BOAUTENLHOCTH M YPOBHSI pEHTa0EbHOCTH BBITYCKaeMOU
MPOAYKIIUH.
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11. IlepcnekTUBBI pa3BUTHSA BEHIAUHI0BOro odopynosanus B Benapycu

Omnswra Cepsxosa, Bnaaucnas bopok, Enena Menemens, Anekceit EpmakoB
FBenopycckuti nayuonanvnvitl mexnuueckuti ynugepcumem, Munck, bBerapyco

BBenenue. Pabora mocBsieHa aHAIW3y TCHICHIUN Pa3BUTHUS PHIHKA BEHIUHTOBOI'O
obopymoBaHus B benapycu u ero nepcreKTHB.

Marepuaiabl 1 MeToabl. AHAIN3 MPOBEACH HA OCHOBAHUU CTATUCTHYCCKHUX TaHHBIX
MunucTepcTBa MO HajoraM u cOopam PecrnyOmnuku Bemapych, a Takke uH(pOpManuy,
MIPEJCTABIICHHON B ITEYATHBIX U JJICKTPOHHBIX M3JaHUSIX.

Pe3yabTaTsl U 06cyxaeHue. BeHIUHT — 3TO Mpoja)xa TOBAPOB U YCIYT € MOMOIIBIO
aBTOMATHU3UPOBAHHBIX CUCTEM (TOPrOBBIX aBTOMAaTOB) [1]. ABTOMAaTH3MpPOBaHHAS TOPTOBJISA
MOJTyYrJIa MIUPOKOE PACIpPOCTPaHECHUE B MHUPE KaK yIOOHBIN U HE OYCHb TpeOOBATEIBHBIN
Croco0 BECTH TOPTOBIIIO I OKa3bIBaTh YCIyrd. Tak B SIMOHMM OJUH aBTOMAT IPUXOIUTCS
Ha 23 uyenoBek, B CIIIA omun aBTomat Ha 40 uyemoBeka, B Poccun oauH Ha 7 THICAY
xurenedt, B benapycu oauua Ha 10 Thicsy. Hambomnee pacmpocTpaHEHHBIMH TOPTOBBIMHU
aBToMatamu B Benapycu sBistrorcs kodetinsie. Ho Hapsimy ¢ HUMM pa3BHBAIOTCSA U IPYrUe
Pa3HOBHIHOCTH BEHIWHra: aBTOMAThI II0 MPOJaXe IPECChl; aBTOMAThl IO BBIJAUe
OMHOPA30BhIX Oaxwi; (OTOKAOMHBI, aBTOMATHl IO MPOAAXe OYTHIMPOBAHHOH U
ra3supoOBaHHOW BOIBI, CHCKOBBIC aBTOMAThI, MAaCCaXHbIE KpeClia; aBTOMATBl IS
KOITMPOBAHUS; TECTHI HAa aJIKOTOJIb; aBTOMAThI-AaBTOMOUKH; aBTOMATHI-ITLIECOCHI U T.]I.

OnHUM U3 TEPCHCKTHBHBIX HAMpPABJICHHA B Pa3BUTHS BEHIAMHTOBOI'O OOOpYIOBAaHUS
SIBIIICTCS pa3pab0TKa aBTOMATOB CIIOCOOHBIX HE MPOCTO Pa30rpeBaTh TOTOBBIC MPOMYKTHI
MUTAHUS MPH TPOJAXKe, a U3rOTaBIMBaTh UX. Hanbonee pacpocTpaHESHHBIM U YCIICIITHBIM
MPUMEPOM TaKHUX aBTOMATOB SBIAIOTCS KOQeHHBIE, KOTOPHIC 3aBOCBAJIU CBOKO
MOIYJIIPHOCTh ¥M3-3a BBICOKOIO KadecTBa W IIMPOKOIO aCCOPTHMEHTA MPOHM3BOIMMOIO
HanuTKa. K HOBEHIIUM MOJIENAM TaKoro 000pyIOBaHHUS MOKHO OTHeCTH muieMats! (Lets
Pizza, tanus) u 6munnabie aBToMatsl (brimamosep, Poccus).

OnHUM W3 CaMBIX Y3HABaeMBIX W JIOOMMBIX OJION OEJIOPYCCKOH KYXHU SBJISIOTCS
npanukd. W XOTs KapTodenbHbIe ONaJbU IO IMOXOXHM pEIENTaM TOTOBST B Pa3HBIX
CTpaHax MHpa, OesopyccKkue Opaniki 3aBOEBAIN TOMYJISIPHOCTD Oaromapsi 0coOoMy BKYCY,
HAI[MOHAJIBHBIM KYJIMHAPHBIM CEKpETaM W CBOMCTBaM Oenopycckoro kaptoderns. JJanHoe
KyJIMHapHOE OJIOM0 B TMOCICIHHE TOABI CTajJ0 CBOCOOpPA3HBIM OPCHIOM CTpPaHBI,
y3HaBacMbIM JAJICKO 3a €¢ MpelaeliaMd U TONMYJISIPU3UPYEMBIM B CPEICTBaX MacCOBOM
HH(pOPMAIIUY, TO3TOMY CO3JIaHHUE TOPTOBOTO aBTOMATa IS MPHUTCOTOBICHHUS W IPOIAKH
JIPAaHUKOB MOXKET OBITh BeChbMa aKTyaJlbHO. Pa3paboTka TOProBOro aBroMara MOI0OHOIO
TUTA, SABJSCTCS IMEPCICKTUBHONW HAayYHO-TIPAKTHYECKOM 3amadeii, peaju3amus KOTOpOu
Oyzmer crnocoOCTBOBaTH Pa3BUTHIO c(hepbl TypH3Ma, IOCyra, OOIIECTBCHHOTO MMUTAHHS |
Toproeiu B Peciyonuke benapych.

BuiBoa. Cdhepa Toproeiu B benapycu Hen30exHO OyIeT pa3BUBATHCS B COOTBETCTBUU
C MHUpPOBBIMU TCHICHIMSAMH, YTO JOJKHO NMPUBECTH B Onmmxaiiiiee Bpems (5-10 yet) k
CYIIICCTBEHHOMY YBEITMYCHHIO TOJIU BeHAuHra. OMHUM U3 MMEPCICKTHBHBIX HAIIPABICHUN B
Pa3BUTHsI BEHIUHTOBOrO OOOpYIOBAaHUS SBIACTCA pa3pabOTKa aBTOMATOB CIIOCOOHBIX
M3TOTABJIMBATE U PEATU30BBIBATh KyJIHHAPHBIC OTFONA.

Jlutepartypa

Benaunr [anexTponHbIlt  pecypc] - 2017. —  pexum JIocTyTma:
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D0%B4%D0%B8%D0%BD
%D0%B3 — mata nocryma: 10.02.2017.
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12. HarpeBartejibHOe YCTPOHCTBO

WnwenkoB Banepuit, Cmarun Jenuc
Mocunesckuii cocyoapcmeenHulil YHugepcumen npooosobCmeUs.,
Moeunes, Pecnybnuxa bBenrapyco

Beenenue. B MupoBOl Hayke IOCTOSHHO BeAyTCS paOOTHI MO CO3JaHUIO HOBBIX U
COBEPIICHCTBOBAHUIO CYNIECTBYIOIIUX KOHCTPYKIMH KOH(OPOK SIEKTPUYECKHX IUIUT U
HAIIOJIbHBIX MapMHUTOB. B nmaHHO# pabore mpeiaraercsi KOHCTPYKIHS 3JIEKTPOKOH(OPKH,
obecrieunBaromasi paBHOMEPHOE TeMIIEpaTypHOE I0JI€ MO IUIOMAAN pabouel TOBEPXHOCTH.

Pesyabratbl. IlocTaBneHHas 3agaua pemiaercs TeM, 4YTO B HarpeBaTeIbHOM
YCTPOWCTBE, UMEIOIIEM KPYIIIYI0 pabodylo OBEPXHOCTh M BKITIOYAIOIIEM HarpeBaTelbHbIC
AJIEMEHTHI, YCTAHOBJIEHHBIE CO CIUIOMIHBIM BO3JYIIHBIM 3a30pOM II0 OTHOUICHHIO K
paboueli MOBEPXHOCTH COVIACHO U300pPETEHHIO, HarpeBaTellbHbIE JJIEMEHTHI pa3MelIeHbI B
¢dokyce mapabonuyeckoro 3epkajga, 00pa30BaHHOTO Ha BHYTPEHHEH IOBEPXHOCTH
napaboIMYecKoil KONObI, BEpXHssI 4acTh KOTOPOHW 3aKphITa JIMH30M W3 TEPMOCTOHKOIO
MaTepHana IUIOCKO-BBIMYKIIOW (OPMBI, IMpPUYEM pacCTOSHUE OT JIMH3BI 0 paboyeid
TIOBEPXHOCTH OTIPEJIEISIETCs 10 (hopMylIe:

p=L a4y, O
n—1 d,
rae b — paccrosHue MEXIY JTUH30U U paboueii MOBEPXHOCTHIO, MM;
R — paguyc kpuBU3HBI chepUUECKOI TOBEPXHOCTH JIMH3bI, MM;
N — [oKa3arelb MPEJOMIICHUS] MaTepHaa JIMH3bI;
d, — nmameTp paboueil TOBEPXHOCTH, MM;
d; — AmaMeTp JIUH3BI, MM.

Pa3zmemenne HarpeBaTeNnbHBIX JJIEMEHTOB B (hOKyce NapaboIMYecKkoro 3epkaia,
00pa30BaHHOrO Ha BHYTPEHHEH ITOBEPXHOCTH MapaboNniecKol KOOkl MO3BOJISIET cOOpaTh
nH}pakpacHOe  M3JIy4eHHE, TeHepHpyeMoe HH(PpaKpacHbIMH  HarpeBaTElIbHBIMU
9JIEMEHTaMH, B COCPEIOTOYCHHBIN MapaUIeNbHbIl MYYOK M HAIpPaBUTh €ro Ha IUIOCKYIO
YacTh IUIOCKO-BBIMYKIJIOW JIMH3BL, YTO OOECIIeYHMBAEeT BHICOKHH KOI((HUIHEHT MOJIE3HOTO
JIEWCTBHSL YCTPOWCTBA M PABHOMEPHOCTh HMHTEHCHUBHOCTH TEIUIOBOTO IIOTOKA IO €ro
ceyennto. Hammume nuH3bI oOecrieunBaeT paBHOMEPHOE PACIIMPEHUE COCPENOTOYEHHOTO
MapajuIeIbHOr0 MyYKa MH(PPAKPACHOTO HM3JIYYEHHUS A0 Pa3MepoB pabouell MOBEPXHOCTH
NPU  COXPaHEHWU BBICOKOTO KOI(PPHUIMEHTA TIIOJIE3HOrO JEHCTBUS yCTPOWCTBA W
PaBHOMEPHOCTH MHTEHCUBHOCTU TEIUIOBOTO IOTOKA IT0 €ro Ce4eHHIo. PaccrosHue Mexay
JUH30H W IIOBEPXHOCTHIO TMO3BOJISIET C BBICOKOH CTENEHBI0 TOYHOCTH OIPEIEIUTh
paccTosiHie MEeX[y IUIOCKO-BBINYKIIONW JIMH30M M pabodedl MOBEPXHOCTHIO, IPU KOTOPOM
My40K WH(PPAKpaCHOTO HU3JIYYEHHs pPACHIMPSETCS [0 pPa3MepoB, COOTBETCTBYIOIINX
JIMaMeTpy pabodei MMOBEPXHOCTH, YTO OOECIEeYMBAET BBICOKUN KOI((HUIMEHT MOJIE3HOTO
JIEWCTBHUSL ~ YCTPOMCTBA, PAaBHOMEPHOCTb TEMIIEPATypHOTO TIIONSi W OTCYTCTBHE
TeMIepaTypHOU AedopMalu o iIomaan padbodei MOBEPXHOCTH.

BoiBonbl. [Ipemmaraemasi KOHCTPYKLMs — siBisieTcss 3 (GEKTUBHOH C  TO3UIMHU
sHeprocOepekeHus U yI00CTBa IKCIUTyaTallH.
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13. BansiHue 1uamMeTpa poTopa Ha MOIIHOCTb, 3aTPAYMBAaeMYI0 Ha Npouecc
KJIacCu(pUKANMHU

Poman bonnapes, Urops Hukutun
Moeunesckuil 2ocydapcmeeHmblil yHugepcumem npooosoivcmausi, Mozunes,
FBenapyco

Brenenue. MonHOCTh SIBJISIETCS OJJHAM M3 BaXKHEHIIMX MapaMeTpoB paboThl JI0OOro
TEXHOJIOTUYECKOT0 000PYIOBaHUS, ONPEIEISIONUM ero 3((HEKTUBHOCTh C TOYKH 3PEHHS
yIETbHBIX TTOKa3aTeNeH.

Martepuansl U Meroabl. C LENbl0 BBIABICHUS 3aBHUCUMOCTH 3aTpaylBaeMou
MOIIHOCTH OT KOHCTPYKTHBHBIX IapaMeTpoB palodero opraHa Kiaccuukaropa Io
NIPE/IBAPUTEIILHO  COCTABJICHHON MaTpulle ObUIM TPOBEIEHBI JKCIIEPUMEHTAJIbHBIC
HCCIIEIOBAHMS Ha POTOpE C KPUBOJIUHEWHBIMU JIoIaTKaMU. MOIIHOCTh, 3aTpaunBaeMasi Ha
MpolLecc KIIACCU(PHUKALUH, ONpeessiach Kak PasHOCTh MEXIY MOIIHOCTSMH pabodyero u
XOJIOCTOTO XOJIOB.

PesyabraTbl. MaTemaTuyeckas 00paboTKa SKCIEPUMEHTANIBHBIX TAHHBIX C TTOMOIIBIO
nporpammbl Mapple 12 [1] no3Bonmia moay4uTh rpadUUecKyl0 3aBHCHMOCTb H €€
MaTeMaTH4ecKylo uHTepnperanuo (1), cpaBHEHHE KOTOPHIX MPEACTaBICHO HA pUCYHKE 1.

5.5

=

%]
Woh & Lh La

Momuocrs N, Br

[E=)

12

0.2 0.25 0.3 0.35 0.4 0.45 0.5
Jduanerp poropaD, m

1 & 2

1 — akcmiepuMeHT; 2 — pacueT 1o Gopmyse 1.
Pucynok 1 — 3aBUCHMOCTH MOIITHOCTHU OT JUAMETpa POTOpa

N=10D - 0,003. (1

BoiBoabl. AHanu3 MOJYYCHHBIX HAaHHBIX ITOKa3bIBA€T, YTO C YBCIWYCHHUEM AUaMETpa

poTOpa BO3pPACTAIOT 3aTpaTbl MOIMHOCTH Ha IIPOLECC KJ'IaCCI/I(l)I/IKaHI/II/I, 4YTO CBsA3aHO C
YBCIIMYCHUEM KPYTALICTO MOMCHTA JJI IPUBOJIa pa60qero OopraHa YCTaHOBKH.

Jlutepartypa

1. SxomneB, K.II. Marematnyeckas oOpabotka pesynbraToB m3mepenuit / K.II
SxoBnes. — C-I16.: TUOPJI, 1999. — 388c.
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14. IlepcnekTUBBI pa3BUTHS MOJIEKYJISIPHOIl KyXHU U 000py10BaHUS A
NMPHUTOTOBJICHUS] MOJIEKYJISAPHBIX 0110

Japesina Hukomnaenst, Anekceit EpmakoB
FBenopycckuti nayuonanvnvitl mexnuuecxuti ynugepcumem, Munck, bBerapyco

Beenenue. MornekynspHas KyxHsl - 3TO HayKa O BEI[ECTBaX, UX COCTABE U CTPOCHHH,
CBOMCTBaxX W IPEBPAIICHUSIX, 3HAYCHUH XUMHYECKUX BEIIECTB, MATEPHAJIOB M MPOLECCOB.
OHa mojydYaer MIMPOKOE PAaCHpOCTpAaHEHUE B IEPEAOBBIX CTpaHax Mupa. s Takoro
COBPEMEHHOI'0 MeTOo[a 00pabOTKM KYJIHWHAPHBIX H3JENUA TpeOyeTcs NpPOU3BOJICTBO H
YCOBEPLICHCTBOBAHUE CIIEUAIEHOIO MHHOBALIMOHHOTO 000PYIOBaHUSL.

Matepuanbl U MeToabl. B uccienoBaHun ObUTH HCIOJNB30BaHBI METOIBI OOLIETO
aHanu3a, 0000mIeHNs W aHanu3a. MHGOpMaIMOHHOW 0a30i HMCCIEIOBAHUS BBICTYIAIOT
paboThl OTEYECTBEHHBIX M 3apyOSKHBIX aBTOPOB, MaTEepHANbl, ONYOJIMKOBAHHBIE B
MIEPUOINYECKUX M3IaHHUSAX U TOMY MTOI00HOE.

Pesyabratel n obcy:xkaenusi. O00opynoBaHUE JUIS MOJEKYJISIPHOW KYXHH BKITFOYAET
CIIEyIOIMEe OCHOBHBIE COCTaBIIIIOIIME: CU(OH; credaH-rpmwib (PydHOH BO3IYXOAYB);
YCTaHOBKAa BaKyyMHOI'O MapWHOBAHUsI, CyONMMAlMOHHAs CYIIKA; KONTHJIBHBINA MTUCTOJIET;
TepMmoctaT; cocya Jlptoapa; xepOoQuiIbTp; YIBTPa3BYKOBOW T'OMOTEHHM3aTOp U ApYTHE.
TexHomOrMM: MAKOMKETHUHT  (JIBIOMHKCHHT); TEPMOMHUKCHHI;  apOMaJuCTHIUISIS;
U pU3MHT; eHTpU(YTUpOBaHUE; TEXHONIOTH Sous-vide (MapOKOHBEKTOMAT) U ApYrue.
Bcé BrimenepeuncieHHoe 000pyA0BaHUE MOXKET MIPUMEHSTHCS KaK B PECTOpPaHaX, TaK U B
JIOMAITHUX YCJIOBUsIX. PaccMoTpuM HamOonee pacnpocTpaHEHHbIE M COBEpIICHHBIE
IpUOOPHI M TEXHOJIOTHH.

Monexynapuas oucmuansayus. IDT0 CIIOCOO NMEPErOHKH BEIIECTBA NPH OYEHb HU3KOM
JIABJICHWH, TIpU KOTOPOM KCIApHBIIHMECS C IIOBEPXHOCTH MOJIEKYJIBl  00JalaoT
JIOCTaTOYHOW BEJTMYMHOM CBOOOAHOrO mpodera st OeCHpernsTCTBEHHOro MepeHoca C
KOHJICHCHPYIOIIEH NOBEPXHOCTH, YTO ITO3BOJISIET CO3/[aBaTh «BBITSHKKM» M3 BKYCOB H
3araxoB BEHIECTB - OKCTPAKTHL. [IpeMMYIIECTBO - CPOK XpaHEHHS TAaKOH MPOAYKIHH
JUTNTENEH, MIOCKOJIBKY TeMIlepaTypa IeperoHky OJIM3Ka K YCJIOBHOM MacTeprU3aliid U BpeMs
00paboOTKM  JOCTATOYHO JUIS YHHYTOXXEHHS OOJIE3HETBOPHBIX MHUKPOOPTaHM3MOB.
Lenmpugpyeuposanue. lentpudyra pasgenser ChlIydue Teida M JKUAKOCTH Pa3IUYHOTO
YIEIBHOTO Beca MPH IOMOLIM LEHTPOOEKHOU cHilbl. @Ppuzepvl. CKOPOCTh OXJaXKACHUS B
TakoM armapare O4eHb BBICOKA. 5 KI MPOAYKTa oxjaxkaarorcs no -25...-35C 3a 60 MuHyT.
[To3BoNsIOT COXpaHATH CBOMCTBA IPOAYKTOB Ha OYEHb JJIMTENBHBIA CPOK. Ycmanosexa
saxyymuoeo mapunosanus Cookvac. Ilpencrasisier co00i BaKyyMHYIO KaCTPIOJIIO, KOTOpast
HCKYCCTBEHHO CO3[]a€T HU3KOE JaBJIICHHE IPH OTCYTCTBHHM KHUCJIOPOIA, YTO 3HAYUTEIHLHO
CHIDKAET TEMIIEPaTypy JKapKd WM TYIIEHHs, COXPaHssl TEKCTypy, LBET M MHUTATEIbHbIC
BellecTBa MpoAyKTa. [Ipu jkapke B Macie INHIIA IOJBEPraercs TeMIlepaTypHOMY
BozzeicTBuio 170-180C u BbIe. DTH MpoLECCH BBI3BIBAIOT OKHUCICHUE Macia U MOTEPIo
MMUTATENIbHBIX BellecTB. B anmapare Cookvac MoHO skapuTh npu Temreparype 90C, uro
YBEJIMUUT CPOK FOJHOCTH Macina B 7-8 pa3.

BuiBoabl. MonexynsipHast KyxHsl IMEET OOJNbIINe IepCIeKTHBEI pa3BUTHsL. Pa3zpadboTka
0o0opy/soBaHUE IS MOJIEKYJSIDHOM KyXHH SIBIISIETCS aKTyaJlbHOW Hay4HO-TIPaKTUYECKOW
3ajauei, pelIeHue KOTOPOW TO3BOJUT OTEUECTBEHHHIM IPOM3BOAUTENSIM  3aHSTh
CBOOO/IHYIO HUIIY Ha phIHKE cTpaH BocTounoi EBpombl M KOHKYpHUpPOBaTh C BEAYIIUMHU
3apyOeKHBIMH MPOU3BOUTEISIMUA Ha MEPOBOM PBIHKE.
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15. llpumenenne 3D-nevyaTn B KyJINHAPUH

Hactsa CaBuens, FOns [onyOesa, {apbs Psouesa, Anekceii Epmakos
KBenopycckuti nayuonanvnvitl mexnuuecxuti ynugepcumem, Munck, berapyco

Beengenune. IlumeBoit 3D-mpuHTep — 3TO YHUKAJIbHBIN ammapaTr, BOIUIOLICHUE
COBPEMEHHBIX TEXHOJIOTUI.

Matepuanbl 1 MeToabl. PaccMoTpeHrie HEeOOXOAMMOCTH Pa3pabOTKU COBPEMEHHOTO
000py/I0oBaHusl, aJIMTUBHBIX TEXHOJIOTHI B MUIIEBOH MTPOMBIIUIEHHOCTH. B ncciaenoBannu
OBUTH KCITOJIB30BaHBI METOJBI OOINEro aHanuza U o0oOmeHus. MHabopMamoHHoi 6a30ii
WCCIIEIOBAHMSI BBICTYNAIOT CTaThH OTEYECTBEHHBIX M 3apyOeXHBIX aBTOPOB, MaTepHUalIbl,
OITyOJIMKOBaHHBIE B IEPHOJMYECKHUX U3JAHUSIX, U TOMY MOZ00HOE.

PesyabraTel u obcyxnenusi. [Ipuniun pabotel mumeBoro 3D-npuHTepa cxox ¢
YCTPOWCTBOM OOBIYHOTO CTpYHHOro mpuHTEpa. Pa3sHuIla 3akiroyaercs TOJNBKO B
COJIEPKUMOM KapTpUKEH: TOHEpH! C MUILEBBIMU HHIPEIUEHTaAMH 3aMEHSIOT eMKOCTH C
KUIKAMU KpacutensaMu. CyIiecTBYIOT pa3fUuHble KOHCTPYKIMH TNPHHTEPOB, KOTOpHIE
MO3BOJISIFOT TIPOU3BOJUTH Pa3HOOOpa3HbIe MPOMYKTHI MHUTAHUS, HAYMHAS OT HIOKOJIAJHBIX
M3JeIMid W 3aKaH4yWBas nuied. PaccmMoTpuM Hamboriee pacnpoCTpaHEHHBIE U
COBEpIIEHHbIE MPUOOPHI ¥ TEXHOJIOTHH.

3D Systems Cheflet Pro - 3D-nipuHTep, CIpOEKTUPOBAHHBIN ISl IEYaTH PAa3IMYHBIMUA
MaTepuanamu u useramu. [Ipuntep hopMUpyeT Cllon U3 caxapocoepiKaliuX MOPOIIKOBBIX
MaTepHaloB 3a cyeT 00pabOTKM BojAOW. PacxomHble Marepuaibl BKIFOYAIOT caxap,
Kapamelb M IIOKOJald. YCTPOMCTBO CHOCOOHO CO3/1aBaTh MHOTOIIBETHBIE MOJIEIH,
COYETAIOIIHE PAa3IMYHbIE BKYCOBBIC OTTEHKH: SOJIOUYHBIN, BUIIHEBBIH, BAHUJIBHBIN H TIP.

Foodini. B Monenu B xauecTBe MHIPEIMEHTOB HCIOJIB3YIOTCS ChIpbIE U3MEIbUEHHBIE
nponaykThl. JlaHHas QYHKUMS TO3BOJSIET MOTPEOHMTENIO €CTh 3[0POBYIO0 OPTaHUYECKYIO
MUY B BUJIE MIOPEOOPa3HbIX I1acT, IPeoOpa30BaHHYIO B KpacuBbIe (DOPMBEI.

Choc Creator — IIOKONIaAHBIA TPUHTEP, KOTOPBIH BBITIONHSET I1€4aTh Kak B Buae 2D-
n300pakeHHH Ha MOBEPXHOCTU TOPTOB M CJIaJIKOHM BBINIEUKH, Tak U B 3D-¢popmare. Ho npu
reyaTd  UIOKONAJOM  CYIIECTBYET  TEXHOJIOTHYecKas  Ipoliema:  HelpepbIBHOE
TeMIepUPOBaHUE II0KOJIa/1a COBMEIIEHHOE C HEMPEPHIBHBIM jK€ MUKPOI03UPOBaHUEM, U Ha
JTAaHHBII MOMEHT OHa HE pellIeHa.

Magic Candy Factory — nepBasi KoHaUTEpCKasi, KOTOpasi ucnonbdyer 3D-npuHTep [UIst
neyatu kKoHder. [IpuuemM KOMMaHUs UCTIONB3YET ISl U3TOTOBJICHHS )KEBATEIBHBIX KOH(ET
He MIPUBBIYHBIN JKeJIaTHH, a 00JIee MoJie3HbIe AKCTPAKTHI H COKH.

BeeHex — MokeT mpuUroToBHTh NHINY JH000H (opMmbl u pa3smepa. BrHauane Ha
aThopMy MPUHTEPa BBLIABIMBAETCS 10 OIpEAEIeHHO (opMe TeCTO, IOTOM — COYC, a
Jlanee — pacIuiaBiIeHHbIN chIp. [locie 3