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IIpo BusHaueHHS KOHTAKTy B MOJAEJIbHOMY KJIacCi
CpeTreHCBKOTO

(IIpedcmasaeno axademivom HAH Yrpainu B. 1. Cmapocmenrom)

Chopmysvo8aHo obepHeHy KOHMAKMHY 3adauy epasimempii 0as KOHMAKMHOT NOSEPTHI 8 KAACT
Cpemencorozo. Josedeno po3pusHicms 8epMUKAALHOT NOTIOHOT CUAU MANCIHHA, AKG Pr2ypye
6 i1 npasit wacmuni. Ifo ocobausicmv 6yao sukopucmaro oaa pedykuii 3adawi do asvmep-
HAMUBHOT MOCTNAHOBKY Y 8U2AAJE THMEZPAALHO20 DisHAHHA 1-20 pody. Illasazom pisnuyesoeo
AHANI3Y MeENHC BI0N0GIOHUT THME2PANIE BUBEIEHO eperkmUuEHUT CNOCIO MOCAT008H020 0OUUCAEHH.A
Koumaxmie. 3a0a4a Y3a2asbHIOEMBCA HA N MEIIC MG 30ePieae KOPEKMHICMb Y MENCAT KAACY
Cpemencorozo.

3 nouarky XXI cr. Biji0yBaeThcss HellepepBHA 3MiHA OCHOBHOI IapaJiurMu Teopil iHTeprpeTarii
norennjajabHux nouiB [1]. BoHa cynpoBozKy€eThCs HEperisioM KIIUOBIX MeTOI0JI0r YHuX (2],
anapaTHO-TIporpaMunx [3| ta uuciaosux [4] 3acaj TiymMadeHHs JJaHUX [UX HOJB. Y paMKax CTBO-
PEeHHS YMUCJIOBOTO 6a3UCy HOBOI MapaaurMu 0co0/IMBOTO 3HAMEHHsT HabyBae PO3POOKa aIeKBATHOTO
reodi3nyHill IPAKTUI arlapaTy MATEMATHIHOIO MOJIETIOBAHHS IeO(MI3UIHUX O/IiB, &/IalITOBAHO-
ro /10 0OpOOKM MACUBIB JaHUX BEJIMKOI PO3MIPHOCTI, B TOMY YHC/I I Ha KOMILJIEKCAX HapasiebHuX
00YHnCTIeHb.

Krogose micitie B pamMkax HOBOI METOMOJIOTI] HAJIEXKUTH AHAJITUIHUM AaIllPOKCHMAIISIM Ce-
penosuia it noss. Teoperndne miarpyHTsi Takoro mijxoiy Bukiaigeno B npaini Crpaxosa [2].
YV 1pOMY PYCJIi AKTUBHO PO3PODBJIAIOTHCS KOHCTPYKTUBHI aHAJITUYIHI allPOKCUMAITIT T'e0JIOT THOTO
cepesioBUIA. 30KpeMa, BBeJIeH] B HayKOBHIi 00Ir allpOKCUMAIlil Ha OCHOBI TUITOBUX OJIOKOBO-IIIapy-
BaTux abo cepuaHo-nmTiHAPUIHNX eeMenTiB [5]. IlocrynpoBano HarajibHy MoTpedy JOMOBHUTH
i KOHCTPYKII anpokcumarnisimu norerniaiabaux nosis [6]. Ie, nesroo Mmiporo, 6ysio 3pobieHo
B crarTi [7], e 3anpornoHoBaHO HOBHiT MarTeMarndHuii 6asuc (mudepeHiiajgbie PIBHSIHHS) J1Jist
OIUCY aHOMAJIIM CUJIN Ts2KiHHsI. TaKOK BUBYAIOTHCA aIIPOKCHUMAII] pesibey MOBEpXHi CIocTepe-
JKeHb IIJIXOM [apaMeTpu3alil 3aJaHuMu riajkumu GyHKiisamu [8].

[TpomoBkyoun akTya/bHI PO3POOKH aHATITUIHUX AITPOKCUMAI CepeIOBUINA, MU IIPOIIOHYE-
MO HO8Y aIpPOKCHUMAIIINHY CXeMy JIJIs BU3HAYEHHs KOHTAKTY JIBOX OJHOPITHUX TSKIIOUUX TiJ,
sIKI HaJiexkaTh J10 Kjaacy CpeTeHChKOro, 3a 3aJJaHUM PO3IOIIJI0M BEPTHKAIBLHO! KOMITOHEHTH aHO-
MaJIiil crim TsKiHHSA. 3ayBaXKUMO, 0 AHAJITUYHI KOHCTPYKIIT METO/Ty T03BOJISIIOTH PeaJji3yBaru
posrapaJieiioBaHHs 00UNC/IeHb 33 PAxXyHOK PEKYyPEHTHOCTI BUpa3iB Jijisi PO3B’si3aHHs BiIOBII-
HOI TIpAMOl 3a/1a4i.

Bigsnaunmo, 1m0 mocTaHOBKa Ta pO3B’S3aHHS NPAMUX 1 00epHEHHX 3ajad I'paBi- it MarHitTo-
merpii y domysoBanni Jyist kiacy tin Cperencbkoro 3anodarkosati B npangx €. 1. Bysaxa [9].
1Ii 3aa4i BUKJIJIEHO JIIsi IUCJIOBOT MOJie sik 3 ojHoro [10], tak i kijbkox [11] pyaaux tin. Y cu-
JIy BIAJIOL Ta 3PyYHOI TapaMeTpu3allil BOHN 3PYYHI JJIsl TPAKTHIHOIO 3aCTOCYBAHHS B KOMILIEKCI
inTeprperamnii jganux pymaHol reodizuku. OgHak dopMmysoBanHs caMoro kjaacy CpeTeHChKOro
MoJleJIell aHOMAJIbHUX TLT JIO3BOJISIE TIPEJICTABUTH IIPAMY 331849y I'paBIMETPil y CTPYKTYPHIi TTOC-
TAHOBIIl, YOr0 JoTernep He Oyao 3pobsieno. llomupennsi po3p’siaKy 1€l 3ajadi HA KiJIbKa KOH-
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Puc. 1. Mogesnb pyauoro tiia, Jyist kol cepeius miomunaa y cMucii JI. CpeTeHchKoro € HeoqHO3HATHOO

TaKTHAX IMOBEPXOHDb BIJIMOBIIaTHME CydacHIM MPAKTHUIN MOJETIOBAHHA CKJIATHOTO T'e0JI0TIYHOTO
CEepeJIOBUIIA 32 KOMILIEKCOM T'eOMi3nIHuX JIaHuX.

ITocranoBka 3amadi. Hexait na nesxiit ropusonrasnbiil wromuni z = 0 (Bich z cupsimoBana
BHU3) 3aJIaH] 3HAUYEHHsI BepTUKAILHOI 11oxiaHol U, (x,0) moreHniaxy Cuin TsKiHHS, 3y MOBJIEHOTO
“meckingenuum’ mapoM C' (II0J0BXKYETbCs B 0611Ba GOKM 3a IPOMIIIb CIIOCTEPEKEHD ), BUIOBIKE-
HUM y370BK oci y. Hexait map C' ckja/1aeThest 3 IBOX IUIACTIB 13 MOCTIIHOIO I'yCTHHOIO 0 = const,
PO3IiJIEHNX TOPU3OHTAJBHOIO KOHTAKTHOIO moBepxueo H. Ileit 00’ekT HaIEKUTH KJIaCy IBOBU-
MIpHUX TiJI, JiJIst SIKUX iCHYE cepedna naowsuna Zy (BOHA TPOXOJUTH Yepe3 TiJI0 TaKUM YHHOM,
o OY/Ib-IKUil MEPHEHIUKY/ISAP JI0 Hel IepeTHHAE MOBEPXHIO Tijia JIUIIE B JIBOX TOYKAX, 110 Pi3-
Hi croponn Bij tomuan). KonrakrHa moBepxHst H yHJIy/IFO€ HABKOJIO CEPEJIHBOI IJIOMUHI (),
He HAJTO yXHUJISIOYHCH Bix Hel, y cMuciai MeTpuku 6GanaxoBoro mpocropy ||H — Zy|lg — ;réig.

Y ugactunnomy Bunasky H 36iratumerncs i3 Zp. HazBemo 11eit MojiesbHmii Kjac Tin — KJacoMm
Cperencbkoro Sr(1, D), (crpykrypHuii Bapiant), je I — o3Hava€ crajiy IycTuHy o, a D — 3aMk-
HeHy 00J1acTh (IIOBEPXHIO), BUIIOBHEHY TSIKIIOYMMHU MaCaMU.

Baysasrcerna 1. FIKINO miommHa crocrepekenb (JeHHa MOBEPXHsI) HE € FOPU30HTAJBHOIO, 11
MOXKHA, allPOKCUMYBATH Oy/1b-KOI0 KOHCTpYKIi€co Z = H(x,y), B ToMy [ucii omiero i3 mporo-
HOBaHUX B crarTi [9).

Saysastcerna 2. Busnauenns kinacy Sr(1, D) duepes HOHATTS cepedra NAOULUHAG HE € KOHCTPYK-
THUBHUM, OCKIJIbKH 3aCTepirae JIuie BiJl BXKUTKY “TJIEAUKONOMIOHUX Tijl i HigK HE perjiaMeHTye
crioci6 BUBHAYEHHSI CePEJIHbOI ILIOMIMHY, HAPUKJIA, JJisi MHOXKUHA OAraroKyTHUKIB (puc. 1).

Ha namty mymky, nogosaru ambiBajeHTHICTh o3HadeHHst Kiaacy Sr(1, D) MoxKHa, 3a/1yIuBIIN
JudepeHIiaibHl XapaKTePUCTUKU KOHKPETHOIO CiMeicTBa Tijl, siK, HAIPUKJIaJ, 3pobJseHo B (8.
VriMm, momibui MipKyBaHHS BUXOIATH 338 PAMKH JTaHOTO MOBioMiennas. Moie/b ropu30HTaIbHOTO
muIiHIpa, anpiopi 3a70BosibHsie BUMOru Kiacy Sr(l, D).

Yrounumo xapakrepuctuky kiaacy Sr(1, D). Iloeanyoun i3 cepeHbOIO MIIOMINHOK AHOMAJIb-
HOT'O TiJla KOOPJMHATHY IJIONIUHY @7, AaHAJITHIHO OruIeMo objiacTb D, 3aiHATY TijIoM

D={(&0¢):a<e<b W) <c< ), (1)

e —oo < C(i) < 00 — meBHI KOHTakTHI moBepxHi. IIpu mpomy mexxky 0D obsacti D moxkHA
pejICTaBUTH $IK 00’ejHanHs 180X KOHTYpiB 0D |JODs:

OD; = {(¢,€): a <& <b,¢=¢D(¢),i=1,2}. (2)

Pozrysinemo ninkiac Sr(1, D) kaacy Sr(1, D), ko a = —o0, b = 00, a oci kooppusar & it x, ¢
it z napaJennni. Toal, He HOPYIIYIOYN 3arajbHOCTI MipKyBaHb, MOXKHA, IIPEICTABUTH 00sacTh Dy
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Ta 11 MeXXi B aHAJITUIHOMY BUIVISI:
Do ={(£,¢): —oo< &< o0, 20 <¢ <P,
ODg; = {(£,¢): —o0 < &< o0, 20 =¢(¢), i=1,2}.
Hexait mizkiac Sr(1, Dy) TsKirouux Tl CKIAJIAETHCS 3 JBOX KOHTAKTHHUX [IOBEPXOHb
20 = g(i)(g), —00 < ( < 0, 1=1,2, (4)

PO3/IJIEHUX CEPEHBOI0 IIOMUHOK 2 = 2z > 0.

[TocraBumo 3aja4y: BUSHAYNTH KOHTaKTH (4) 3a 3HAYEHHSIMU BepTUKAJILHOT 1oxinHol U, (x, 0)
MOTEHITIaNy CUJIN TAXKIHHS.

Amnanituuni BiactuBocti anomautiii. Po3p’sizaTu BkazaHy 337121y JOIMIOMOYXKE aHAJII3 BJIAC-
TUBOCTEH NOXIHUX moTeHIjany cuan Tsikinas U(x, z). [IpegcraBumo ni noxigni sik

ou(z,z) E—u
P A N e L

ou(xz,z) (—z
0. =20 ] e s

Jie
D={(§): —00<{<00,0<E< ) (6)

Buacuiziok noganust dbopmysu (6) rakuM auHOM, oABiiHI iHTerpasu B dhopmysnax (5) MOKHA
IIepenucaT y BUIJIS/I

o ()
ou(z,z) E—u
o 2f0_4 “ ) Err -
—— o () i
T,z N — 2z
T Y “_/ dgo/ (s (s

BBakao4n Ha pe3yJbTaTi, Mo orpuMani B crarti |12, micis psiy HeCK/IaQIHUX aHAITUIHUX
IIePEeTBOPEHh MATHMEMO CITiBBIIHOIIEHHS

W =2fo 7 arctg C(f)—i_xzdg’
oU (z, z) T (€ — )2+ [C() - 2] 2 fo((x), 2z <0, (7)
S fa_é Mm@ —a T 2_2{;522)_ - 2;)%:;

Orxe, dyukuia U, (z,z) momo z € HenepepBHOIO, B Toil yac sk dyHkiis U, (z, z) momo z
e pospusHoo. Ha migcrasi mociaimpkenns dyngamentanbaux siaacrusocreil (7) konrakris (4),
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3TiJIHO 3 METO/MKOI aHAJI3y rapMOHIYHUX (DYHKILH, po3BuHeHon B mybsikamil [12], orpumyemo
upu z — —0 Taki Bupa3n 30BHINIHIX MOXITHUX I'PABITAIIITHOIO MOTEHIAJTY:

U (,0) 2T g
Tfo;Ui/arctg g_xdg“,

oo

OU,(z, 2) _ o D () — In (€ —z)> + [¢D(x)]?
o f;’/{zg()l@ﬂw+wwm“'

—00

Ipu upoMy Ha cepemuiii mwrommni z = z (M (z) < 29 < (P (z), —00 < 2 < 00) 3 TUX camux
cuisBignomens (7) 3HAXOQUMO, IO

AU (z, o) 2 7 cO(e)
TO = 2fzzlo-l / arctg Txodg,

(9)
oU (x, zp)

) +[¢ ()]
0z d

+CW(Q)?

2 o0
— 21 fo1 (D () + 27 forlc D (2) ~220)+ 3 o / In 3
=1

Crioci6 po3B’sizanHsi. O4eBUIHO, OTPUMAHO PO30IKHOCTI 3HAUEHHSI ITOTEHIAIy Ha IOBEPX-
ui (8) i Ha cepesniil muomusi (9). Lle HeckaaaHO 610 NIEpeIGAYNTH, BUXO/SIN 3 CIIIBBIIHOIICH-
us (7). OpHak y npoMy OpOTHPiUUl 3aK/Ia/ieHa IiKaBa MOYKJIUBICTD JIJIsl O3B si3aHHSI TOCTABJIEHOT
3a0a4i.

ificHo, 3HalIEMO 8HYMPIwWHI0 MEXKY TIOXITHOI IIpu obuuciieHHi inTerpasa [lyaccona:

OUi(,0) _ 1 [ U(nz0) 2
0z 7 / 0z (n—uz)?— 22 dr (10)

—00

. IpeacraBumo mifginTerpasbHy (DYHKIHIO y BULJIsLI

M:_gmﬂ el 26 [ e dsde
Dy

) D (C-2)

st Tsiiogol obsacti Dy = {(£,(): — o0 < £ < 00,0 < ¢ < (“’(5)}. O6uncooYn iHTe-
rpai (10), orpuMyeMo 3 ypaxyBaHHSIM HABEJEHOI'O BUIIE 300parKeHHsI TaKuii BUpa3:

oU;(x, & i Ji —2)’ +[(W ()]
7(](;2 0) :—27rf01C(1)(x)+27rf02C(2)(m)—f;(—1) o / In (é_x));—[é(z‘) 5)]]2 d¢. (1)

BpaxoBytoun 3uaveHHst 30BHIHBOI MexKi (8) Ta Bupaldy (11), 3Haiizemo pisHUIO Mex

o

OUe(x,0)  9Ui(x,0)
0z 0z

(€=’ +[O@P

—rfor(W(a) - 2o [ In €27+ COEP"™
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[M1o6 crpocTuTH MOMAJIBIN BUKIAIKH, TO3HAYUMO III0 PI3HUINO MTOTEHINAJIB depe3 DYyHKIIO

W(x):

W) = {aUea(j,o) - ana(ch,O) }

Binrak, mamMmu oTrpumano HesmiHifiHe iHTerpajbHe PiBHIHHS

e}

LT Em 0 (@)
Wy — — 1 dc =W 12
o Q”Zo Ve imep T .
JUIsl BUSHAYUEHHs [IepIIOro Hab/zkeHHs KonTakTy 2z = ¢ (1)(3:), —00 < & < 00. Posp’sszanns

HOMIOHUX PIBHSIHB 3alouaTkoBaHe B IryOsiikarii [12].
BusHauMBIIM i3 ocTannboro pisusmns yukiio ¢ (), MOXKHA O6IMCTIUTU HADJINXKEHHST TTOJIsT

oU, (2,0 i — )’ D (@)
e

A 11e, B CBOIO U€PIYy, JI03BOJIsIE 3HANTH B “qrcTOMY BUJISIAL” eeKT Bif MOJaIbIIOr0 KOHTaK-
Ty — y BUIVISIJI PI3HUII 2PAHUYH020 Ta Nonepednb020 3HAUYE€Hb BePTUKAJIBHOI TOX1JIHOT TIOTEHIIATY
CUJIN TSXKIHHSI:
OUs(x,0)  0U.(x,0) 0OUy(x,0)
0z 0z 0z

Marouu 110 BeJIMYIKMHY, MOYKHA 3 PIBHSIHHsI, aHAJIOIYHOrO piBHsHHIO (13), TO6TO

—z)? + [V (z))? OUs(z,0)
9 2) . / 1 (£ —x) [ _ 2\L, 14
wdoa(\ (x) — foo n €271 (O ¢ = —5, (14)
obGuncsuTy geprose nabmzkenns kKonrakty 22 = () (z), —00 < 2 < co. Takum uuHOM, 6yJI0

sHalieHo “BepxHO” 1 “HrmkHIO’ Mexi obsacti (1), mo it pos3s’s3ye nocrasieny 3amady (4). o
pedi, BjacHe, caMi KOHTAKTH ( @) (€) MOXKHA AITPOKCUMYBATH KOHCTPYKIisiMu, onucanumu B [11].

Saysasicenns 3. HaBemeni Buie MareMaTU9Hi BUKJIAJKN JIETKO Y3araJbHIOIOTHCS Ha BHIIA-
10k n mex 2 = ¢ (), —00 < & < 00, AKIINO MK KOKHOIO T1aPOI0 IIUX MEXK MOXKHA [IPOBECTH
CepeIHIO IIIouHY (TOOTO SIKIO Il MeXKi He BUXOAATH 3a Mexi Kiacy Sr(1,D)).

Takum YMHOM, HAMU BBEJIEHO B HayKOBHUil 00ir HOBI anpokcumartiiiai koncrpyxkiii (12) it (13),
(14), 3a nonoOMOrow0 sIKUX MOKHa €(PEeKTHBHO BiIHOBUTH OYy/I0OBY IIAPYBATOIO I'EOJIOIIIHOIO Ce-
pesoBuIa, 306pazkenoro napavu 29 = ¢ (z), i =1,2 (“Bepxust” 1 “HukHsI” Me¥Ki) KOHTAKTIB,
obmerkennx BaacrusoctsiMu Kiacy Cperencbkoro Sr(1, D).

Hosegeno, mo na xiaci Sr(1, D) nocaigosni nadmxenns ¢V (z) oxmosuauni it criiiki (36i-
raIOThCS 10 3aaH0r0 TouHOro poss’ssky ((0) (x)), gKImo MOXMOKA BXiJHUX JIAHUX HE MEPEBU-
mye 3% Bin MakcuMasbHOl ammuniTyau anomadniit U, (z,0) [13].

Huckperunsanito inrerpanbanx piusab (12) it (13), (14) goniapHO 3iHCHATH 38 JOIOMOIOIO
BIJIOMUX METOJ[iB CKiHUEeHHOBUMIDHOI peJyKIiil iHTerpasbHux piBHsHb 1-ro pory [14]. Anropurm
PO3B’sI3aHHS 3a/1a%i IPOUIIOB IEPBUHHY AIPODAIIIO HA IIPAIE3/IaTHICTh. ¥ MEPCIEKTUBI nepeada-
YAETHCS TIOTIMPEHHST AHATITHIHIX BUKJIAI0K HA TPUBUMIPHUHN BUMTQJIOK Ta, Alrpodaliis aaropuTMy
HA MPAKTUYHUX MaTepiayax.
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FO. 1. dy6oBenko

06 oripejaeJsieHnn KOHTaKTa B MOJeJIbHOM KJlacce CPETEHCKOI‘O

Copmyruposarna obpammas KOHMAKMHAA 360046 2PASUMEMPUL OAL KOHMAKMMHOT NOBEPTHOCTMU
6 xaacce Cpemencrozo. J[okasana pa3pui8HOCmMb 8EPMUKAALHOT NPOU3BOOHOT CUABL MAANCECTNU,
Pueypupyrowets 6 ee npasot wacmu. IMma 0COGEHHOCTD UCTLOABI0BAHA OAA C8edeHUsA 3a0a4U K ANb-
mepramuenot NoCmanoske 6 6ude UNME2PAALHO20 Ypashenus 1-20 poda. ITymem paznocmrozo
AMAAUBE 2DAHUY, COOMBEMCMBYIOULUT UHMEZPAL0E 8bl6eder aPdermuenbil cnocob nocaedosament-
H020 BLIMUCAEHUA KOHMAKMOo8. 3adava 0606uLaemcs Ha N 2paHuYy, U COTPAHAEM KOPPEKMHOCTD
6 pamrar xaacca Cpemerckozo.
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Yu.I. Dubovenko

On the definition of a contact within the Sretenskii model class

The inverse contact problem of gravity inversion for a density interface within the Sretenskii class is
posed. A discontinuity of the gravity vertical derivative, which appears on problem’s right-hand side,
is proved. This feature is used to reduce the problem to the alternative statement in the form of the
1% kind integral equation. By means of the residual analysis of the boundaries for the corresponding
integrals, an efficient technique for the successive calculation of the density interface is developed.
The problem is generalized onto the case of n boundaries, while preserving its correctness within
the Sretenskii class.

ISSN 1025-6415  Jlonoeidi Hauionasvroi axademii nayx Yrpainu, 2015, Ne3 93



