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Tema guceprauii:
1. Po3po6ka mpoMUCIOBUX TEXHOJIOT11 BUPOOHUIITBA JIiIHUX HAHOCTPYKTYP i PYHKILIOHAJIIBHUX MaTepiajiB Ha
OCHOBI ITPMHLUITY OUCKPETHO iMITyJIbCHOTO BBE€IEHHS €HEPrii

2. Development of industrial technologies of lipid nanostructure and functional material production using the
principle of discrete-impulse energy introduction

Pedepar:
1. Incepralist npucBsiY€Ha HAYyKOBOMY OOI'PYHTYBaHHIO BUKOPUCTAHHS IIPUHIUITY AUCKPETHO-IMITyJIbCHOTO
BBEIEHHS eHepri'l' JJIs1 pOBpO6J’[eHHH eHepr036epiralqux B COKOIIPOAYKTHBHUX ITPOMKMCJIOBUX TEeXHOJIOTIN

BMPOOHHULITBA JINITHAX HAHOCTPYKTYP i PYHKLIOHAJIIbHMX MaTepiaJjiiB Ha iX OCHOBI.

2. The thesis is devoted to scientific reasoning of the use of the principle of discrete-impulse energy introduction
in development of energy saving highly productive industrial technologies for production of lipid nanostructures
and functional materials. (zuB. nponoBxeHHs) 1. Y guceprauiiitiil po6oTi Briepile B YKpaiHi Ha OCHOBi IPUHLIUIIOBO
HOBUX IiIXOJiB, METOIiB Ta pO3pO6JIEHNX MOZiesiell HaBeleHO TeOpeTHUYHe y3araJbHEeHHsI JOCiIPKeHb

TEIJIOMAaCOOOMIHHUX i TiAPOJMHAMIYHUX IIPOLIECIB [JIs1 CIIPSIMOBAHOrO YIIPABJIiHHS KiHETUKOIO (POPMYBAHHS



BE3UKYJISIPHUX HAHOCTPYKTYP. 3alipONIOHOBAHO HOBE BUPIlI€HHS HAyKOBOi NPO6JIeMH, IO NOJISITa€ Y pO3POOJIeHHI
BHUCOKOe(EKTUBHUX €Hepro3depiraioynx TeXHOJIOTiN BUPOOHUITBA JIiNiAHNX Be3UKyJI i QyHKI[IOHANIbHUX MaTepiasiB
3 iX BUKOPUCTaHHSAM [1JI4 [1I0JAJIBLIIOrO 3aCTOCYBAaHHS Y Xap4yOBill IPOMUCJIOBOCTI i CiIbCbKOMY rOCIIOLAPCTBI.
Briepiie o6rpyHTOBaHO MOXUJIMBICTb OTPUMAaHHS JIMiJHUX HAHOCTPYKTYP IIPY BUKOPUCTAHHI IPUHLIUITY TACKPETHO-
iMIyJIbCHOTO BBeIeHHS! eHeprii. Ha 0CHOBI BU3HA4eHHS 3aKOHOMIPHOCTE (POPMYBAHHS JIiMiIHUX BE3UKYIISIPHUX
HAHOCTPYKTYp Hin BrsimBoM mexaHidmiB [IIBE po3pob6sieHo MaTeMaTUyHy MOZeJb 171 KepOBAHOT'O YIIPAaBJIiHHS
IIPOLIECOM iX YyTBOpPEHHS. Bu3HaueHo KiHeTHYHi XapaKTepPUCTUKHU IIPOLIECY BOJIOTOIIEPEHECEHHS B MaTepiasi Ipu
cywiHHi BogHoi gucnepcii pocdosinifais, iHTEHCUBHICTb NPOTiIKaHHS MPOLIECIB 3HEBOAHEHHS Ha Pi3HUX CTaTisx
BUCYILIYBaHHS i HEOOXiTHICTh BUKOPUCTAHHS CTPYKTYPYIOUMX 100aBOK. Bu3HauyeHO MiHiMasbHY KibKiCTb
CTPYKTYPYIOUMX JOMIIIOK - GiJIKiB i IEKCTPUHIB [1pY CYIIiHHI JiMiHUX HAHOCTPYKTYP, 10 JO3BOJISIIOTh
iHTeHCU(}iKyBaTU NPOLEC 3HEBOJHEHHS i IOKPAIIUTHU SKiCHi NIOKa3HUKU MaTtepiainy. JJoCIiIHO-TIPOMUCIIOBI
BUIIPOOYBAHHSI [IPOLIECY CYLIiHHS IIPY PO3MUJIIOBAJIbBHOMY 3HEBOJHEHHI KOMIIO3ULIINHNX (QYHKLIOHATBHUX
MarepiasiB 3 JiNiTHUMU HAHOCTPYKTYPaMH JO3BOJIMJIM BCTAHOBUTU PalliOHAJIbHI TENIJIOTEXHOJIOTIYHI [TapaMeTpH i
PO3pO6UTH TEXHOJIOTI] BUPDOOHMIITBA IIPOAYKTIB y CyXili popmi. Ha OCHOBI y3aranbHEHHS aHANIITUYHUX i
eKCIIEpMMEHTAJIbHUX Pe3yJIbTaTiB po3p06IeHO IPOMUCIIOB] TEXHOJIOTII BUPOOHUIITBA HOBUX BUTIiB GYHKIIOHATIBHUX
IIPOAYKTIB Xap4yBaHHA 3 pocdOoiniIHIMI BEe3UKYJIIPHUMU HAHOCTPYKTypaMu. 3aCTOCYBaHHS po3po6JieHOl
TEXHOJIOTI] y CiJIbCbKOMY IOCIIOZAPCTBI J03BOJIsI€E 3HU3UTY BUPOOHMYI BUTPATH Ha BUPOLLYBaHHS POCJIMH i
NiABUILMTY €KOJIOTiUHY 0€3MeYHICTb NPOoAyKLii. 2. B nuccepTaloHHON paboTe BliepBble B YKpauHe HAa OCHOBE
INPUHLMIIKAAIBHO HOBBIX NIOAX0I0B, METOZIOB 1 Pa3pabOTaHHBIX MOJieJleil IPUBEAEHO TEOPETUIECKOE 0600IIeH e
HccIieloBaHUM TeIJIOMacOOOMIHHUX U TUAPOAMHAMUYECKUX IIPOLIECCOB [1JIs1 HAllPaBJIEHHOIO YIIPaBJIeHNUs]
KUHETUKON (POPMUPOBAHNUS BE3UKYJISIPHUX HAHOCTPYKTYP. [IpenioxkeHo HOBOE pellleHue Hay4HO! ITPO6IEMBI,
KOTOpasl 3aKJII0YAETCS B pa3pabaTbiBAHUN BbICOKO3()(MEKTUBHBIX S9HEPTOXPAHSLINX TEXHOJIOT Ui TPOU3BOJCTBA
JIUTIUIHBIX BE3UKYJ U (PYHKLUMOHAIBHBIX MAaTEPUAJIOB C UX UCIIOJIb30BAHNUEM [IJIsl ITOCTIEAYIOIIEero PUJIO>KEeHMs B
IIMIEeBOY IPOMBIIIIIEHHOCTU U CEJIbCKOM XO03s11ICTBE. BriepBbie 060CHOBaHHO BO3MOXXHOCTb [TOJIy4€HUS JIMITUIHBIX
HAHOCTPYKTYP IIPU UCIOJIb30BAaHMU IPUHIMIIA IUCKPETHO UMITYJIbCHOTO BBeIeHUs sHepruu. Ha ocHoBe
oIpeJiesIeHNs 3aKOHOMEPHOCTEe (POPMUPOBAHNUS JIMIUAHBIX BE3UKYJISIPHUX HAHOCTPYKTYP O[], BO3AEIICTBUEM
MexaHus3moB JIVIBE pa3paboTaHa maTeMaTH4yecKasi MOJieJlb J1s1 yIIPaBJIsieMOro yIIpaBjleHus MPOLeCCOM UX
obpazoBaHust. OnpeneeHHO KUHETUYeCKUE XapaKTepUCTHUKU NIPOLiecca BOJIOTOIIEPEHECEHHS B MaTepuale Ipu
CyLIEHMY BOJHOM Aucnepcuu GpoconunuioB, THTEHCUBHOCTb IPOTEKAHMS IIPOLIECCOB 00€3BOKMBAHNMS HA Pa3HbIX
CTaZusIX BBICYIIMBAHUS U HEOOXOIMMOCTbD UCIIOJIb30BAHUS CTPYKTYPUPYIOIIUX N06aBOK. OnpenesieHHO
MUHMMAaJIbHOE KOJINYECTBO CTPYKTYPUPYIOIUX IPUMeECEeH - 6€JIKOB U IeKCTPUHIB IpY CyLI€HNHU JIMITUIHBIX
HAaHOCTPYKTYP, KOTOPbI€ IIO3BOJISIIOT UHTEHCU(PULIPOBATD NPOLECC 00€3BOKMBAHUS U YIYYLIIUTb KQU€CTBEHHbBIE
nokasaresi Marepuasa. ONbITHO MPOMBILIJIEHHBIE MCIIBITAHMS IPOLeCCa CYIIE€HNSI METOIOM PACHbUINTENILHOIO
00€3BO>KMBAHMS KOMIIO3ULIMOHHBIX (PYHKIIMOHAJIBHBIX MATEPUAJIOB C JIMIIUIHBIMU HAHOCTPYKTYPaMu I103BOJIUIIU
YCTaHOBUTb PALlMOHAJIbHBIE TEIJIOTEXHOJIOTUYECKUE NTAPAMETPBI U pa3paboTaTbh TEXHOJIOTUY ITPOU3BOJCTBA
IIPOJYKTOB B Cyx0i1 (popme. Ha ocHOBe 0600611eHNSI aHATUTUYECKUX U SKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB
pa3paboTaHbl IPOMBILIIIEHHbIE TEXHOJIOTUY [TPOM3BOICTBA HOBBIX BUIOB (PYHKLIVOHAJIBHBIX IPOAYKTOB IIUTAHUS C
dochonunuIHbIMU BE3UKYJISIPHUMU HAHOCTPYKTypaMU. [IpuMeHeHre pa3paboTaHHO! TEXHOJIOTUU B CEJIbCKOM
XO3SI1ICTBE [103BOJIIET CHU3UTD IIPOU3BOACTBEHHbIE PACXOIbI HA BbIpAIIMBAHME PACTEHUN U [TOBBICUTD
9KOJIOTMYeCKylo 6e3onacHocTb npogykuuu. 3. Theoretical generalization of studies about heat and mass and
hydrodynamic processes for directional control kinetics of formation of vesicular nanostructures is developed in
the doctoral thesis for the first time in Ukraine and based on fundamental new approaches, methods and models. A
new solution of scientific problems which lies in the development of highly efficient energy-saving technologies
lipid vesicles and functional materials for their further use in the food industry and agriculture is proposed. The
opportunities of producing lipid nanostructures using the principle of discrete input pulse energy are
substantiated. Mathematical model for a controlled management of heir formation process is developed on the
basis of the patterns of lipid vesicular nanostructures under the influence mechanisms DIVE. The kinetic
characteristics of themoisture transferring process in material drying aqueous dispersions of phospholipids, the



intensity of the processes of dehydration in various stages of drying and the need for structuring additives are
determined. The minimum amount of the structural impurities - proteins and dextrins drying lipid nanostructures
is determined. It allows to intensify the process of dehydration and improve the quality indices of the material.
Pilot-scale testing of the drying process in spray dehydration composite functional materials with lipid
nanostructures allowed to establish reasonable thermal heating options and develop technology products in dry
form. Industrial production technology of new functional foods with phospholipid vesicular nanostructures is
developed on the basis of the generalization of analytical and experimental results. Application of the developed
technologies in agriculture can reduce production costs for growing plants and improve environmental safety
products.
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