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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYE€HA BUBYEHHIO HECTUC/IMBOI Tedii piffMHU B IPUMESKOBOMY MIapi, 0 YTBOPIOETHCS
1106113y [10BEPXHI Tija mifL yac oro pyxy y HEpyxoMiit pifiyHi. 3a 0IIOMOro TeOpEeTUYHUX (Pi3NKo-MaTeMaTUUHUX
METO/iB, OTPMMAaHO HOBi MOJI€JIi HECTUCIIMBOI Teuil pifHN y IpruMesKoBOoMY mapi. Ha migcrasi nux mogesnen
c(opMyIbOBaHi BiflIOBifHI 3aa4i Ta 3HANEHO iX pO3B’A3KU. Y MepIIOMY PO31ii 3AiiiCHEHO KPUTUYHUI OIJIsiy,
HayKOBUX JIOCJIiIPKEHb 32 TEMATUKOIO AUCepTalii. ¥ Ipyromy po3fisi npefCcTaBieHo OPUTiHAIBHUM Hiaxin, mo
BpPaxoBye [IPOCTOPOBY MiHJIMBICTb MOJIEKYJISIPHOI B'SI3KOCTi B 06J1aCTi IpMMEXK0BOro mapy. [IpoctopoBa MiHIUBICTh

MOJIEKYJISIPHOI B'SI3KOCTI B IPUMEKOBOMY L1api, 3a BilOMOIO aHAJIOTI€I0 3 TEOPi€l0 TEIIONPOBITHOCTI, 3aCHOBAaHA Ha



BiZICyTHOCTI IpOCTOPOBOi i30Tpomnii cepenoBua. SO Tedisl HecTalioHapHa i 6e3-rpaflieHTHa abo cTalioHapHa i
rpajiieHTHa, To Ha 00M7Ba 11i Tedii 06yMOBJIeHi 1BOMa crylaMU. Y TaKUX TedisiX MOJIEKYJIIpHA B'SI3KiCTh MOXKe OyTU
IIOCTiIHOIO BEJIMYMHOI0. EKCIIOHEHIjaNIbHUI PO3IOJiJ MBUIKOCTI y 6€3-IrpalieHTHOMY IIPMMEXKOBOMY 1lIapi, 1110
OTPUMAaHO, MiATBEPIKYETbCS €KCIIEPUMEHTAIbHO. HaBOIsAThCA [Ba MiAXO4M A0 ONUCY JaMiHAPHOI HeCTalliOHAPHO]
Tedil HECTUCIMBOI PIIYHY B IPUMEKOBOMY 1Iapi. Y pe3yabTaTi, K i paHille s CTallioHapHOIO BUIIA[KY, OTPHMMaHi
PO3B’SI3KY, 1110 OIUCYIOTh SIK 6€3-TpaflieHTHY, TaK i rpafiieHTHY Tedii HECTUCIUBOI PifHU B IPUMEKOBOMY LIapi.
ACUMIITOTMYHUI aHaJli3 Nepexoy 4O CTallioHapHOi Tedii CBiAYNTD PO Y3roJKEHICTh LIMX PO3B'SI3KiB. [I71s1 BUNIAJKY
6e3-rpajiieHTHOI Teuii NpoBeeHO MOPIBHIHHS KJIACUYHOTO PO3BSI3KY 3 PO3B’SI3KOM, 110 BiJIIOBiZja€ EKCTPEMYMY
BUTPATH PifyHY, 10 IEPEHOCUTHCSI PyXOMOIO NTOBepxHel0. [Toka3aHo, 110 3TiHO 3 pO3B’13KOM, OTPUMAaHUM Ha
OCHOBI BapiallilHOTO MiITXOy, HAIIPY>KEHH$ 3CyBY Ha I[IOBEPXHI ITiCJId BCTAHOBJIEHHS PYXy HIKYJM HE 3HUKAE, 4, K i
OuiKyBasiocs, HabyBa€e CTaJIOro 3HAaY€HHS. Y TPETbOMY PO3JiJi po3rysfaeTbes 3a1a4a Npo 061aCTb PO3BUTKY
HECTUCIIMBOI Tedil piguHu. VneTbes npo npruMeKOBUIi LIap PiIMHU B 06JIACTi BCTAHOBJIEHHS Tedil B 3a71a4i po pyx
NiB-HEeCKiHYeHOI IJIOIWHY, [ie IPajlieHT TUCKY PiBHUI HyJeBi. 3alIpOIIOHOBAHO, 5K BXe 0 LIbOT0 6yJI0 3p06JjIeHO
L7151 337a4i ITPO CTallioHApHUI PyX IUIOMIMHY i 33724 IIPO PO3TiH IJIOLWWHMY, BifliiiTU Bif, XMOHOTO TBEPIKEHHS IIPO
CTaJliCTh MOJIEKYJISIPHOI B'SI3KOCTi B 6€3-TpalieHTHOMY IIPUMEKOBOMY IIapi HECTUCMBOI Teuii Ta BBaXXaTu
MOJIEKYJISIPHY B'SI3KiCTb QYHKIIi€I0 IIPOCTOPOBUX KoOparHAT. OCKiJIbKA BUKOPHUCTaHHS MOJieJli Tedii HeCTHUCINBOI
piguHu o6MexeHe ynciaoMm Maxa, 11 o4abLUIoro po3MUpeHHs Aialla3oHy WBUAKOCTEN OYJI0 PO3IJISIHYTO 33434y
IIPO 06J1aCTh PO3BUTKY CJIA0KO CTUCJIMBOI Teuil piiuHYU B IPMMEXKOBOMY 1Iapi. AHATIITUYHO TOBEIEHO, 110 BCi
MipKyBaHHS 10JJ0 HEMOXUJIMBOCT] IOBHOTO NPUJIMIIAHHS B 06J1aCTi PO3BUTKY Te€4ii MOXKHA 3aCTOCYBATH JI0 CJ1a0KO
cTrcanBoi Teyil. Ciabka CTUCIUBICTD IPU LIbOMY O3HA4a€ I03BYKOBUI XapaKTep Tedii Ta HeBpaxXyBaHHS
TeMIIEPaTyPHUX BILIMBIB yepe3 TepTs. Y 4eTBEPTOMY PO3/iJli pO3IJISIHYTO HU3Ka MOJeJiell BUXPOBUX Tedil, 110
YTBOPIOIOTBCS Mifl, 4ac MOJIbOTY JliTaka. 30KpeMa, Lje CTOCYEThCS TYpOyJIEHTHOI BUXPOBOI T€dii IpU yTBOPEHHI
BUXPOBO] MeJIEHN, KOMIIAKTHUX aHAJIOTiB BUXOPY broprepca-Potra -- K KJIaCUYHOTO, IO BifIOBiae JaMiHAPHOMY

PYXOBI, TaK i TOro, 10 CKJIaA€ThCs i3 JaMiHapHOI Tedil B A1pi Ta TypOyJIeHTHOI Teuii Ha nepudepii BUxopy.

2. The dissertation is devoted to the study of incompressible and slightly compressible fluid flow in the boundary
layer, which is formed near the surface of a body during its motion in a still fluid. By theoretical means of physics
and mathematics new models of incompressible and slightly compressible fluid flow in the boundary layer were
obtained. On the basis of these models, relevant problems were formulated and their solutions were found. First
chapter includes critical analysis of scientific researches on the dissertation topic. In second chapter, an original
approach that takes into account the spatial variability of the molecular viscosity in the boundary layer region, and
the solution of the problem is based on the use of the extreme for the fluid flow functional. Spatial variability of
molecular viscosity in the boundary layer, by analogy with the theory of thermal conductivity, is based on the
absence of spatial isotropy of the medium. If the flow is unsteady and non-gradient or steady and gradient, then
two forces act on both of these flows. In such flows, the molecular viscosity can be a constant value. The obtained
exponential law is consistent with experimental data. Two approaches to describing the laminar unsteady flow of
an incompressible fluid in the boundary layer are given. As a result, as before for the steady case, solutions
describing both non-gradient and gradient flows of incompressible fluid in the boundary layer are obtained. The
asymptotic analysis of the transition to the steady flow testifies to the consistency of these solutions. For the case
of non-gradient flow, a comparison of the classical solution with the solution corresponding to the extreme of fluid
rate carried by the moving surface is made. It is shown that according to the solution obtained on the basis of the
calculus of variation approach, the shear stress on the surface does not disappear anywhere after the motion is
established, but as expected, acquires a constant value. In the third chapter, flow development region problem is
considered. It is about the fluid boundary layer in the region of flow development in the problem of the motion of a
semi-infinite plane, where the pressure gradient is zero. It is proposed, as it was done before for the problem of
steady motion of a plane and the problem of acceleration of a plane, to depart from the false statement about the
constancy of molecular viscosity in the non-gradient boundary layer of an incompressible and slightly
compressible flow and consider the molecular viscosity in boundary layer as a function of spatial coordinates.
Since the use of the incompressible fluid flow model is restricted by the Mach number, to further expand the



speed range, the problem of the of slightly compressible fluid flow development region in the boundary layer was
considered. It is analytically proven that all considerations regarding the impossibility of complete non-slip in the
flow development region can be applied to a slightly compressible flow. Slight compressibility at the same time
means the subsonic nature of the flow and the neglect of temperature effects due to friction. In fourth chapter, a
number of models of vortex flows that are generated by aircraft flight, are considered. In particular, this applies to
the turbulent vortex flow during the formation of a vortex sheet, compact analogues of the Burgers-Rott vortex -
both the classical one corresponding to laminar motion and the one consisting of a laminar flow in the core and a
turbulent flow on the periphery of the vortex.
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