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JOCJII2KEHHS I10J14 BILJINBY IIPY2KHIUX ITEPEMIIIIEHD I
HAIIPY>KEHbB JJI4 IIOIIEPEJIHBO HAIIPY2KEHHOI CMYT'U
BI/I J1Ii 30CEPEJIKEHOI C11JIN

B pmamiit ctaTTi B pamMKax JIiHEApW30BAHHOI TeOPil MPYXKHOCTI JOCTIIZKYETHCSA BILINB
OPYKHUX IE€PEMIIleHb 1 HANPYKEHb [Jis MPYKHOI CMYrd 3 HOYATKOBUM (3AJIMIIKOBUM)
HaIpy2KEHHIM Bif il 30cepeizkeHol cumn. Po3risamaioTbCa BUIAKU KOTU CHJIA M€ MiT 10-
BITBHUM KYTOM (v, KOJTM HA TIOTIEPETHHLO HATIPYKEHY CMYTY JIi€ TiITbKHW BepTUKAIbHA CUIa 1
BUIAIOK [Iil TIIbKU TOPU30HTAIBHOI cuyin. OTPUMAHO CHCTEMY PO3B’A3YI0UNX IHTErPATbHO-
nuepeHIitHX PiBHAHD, /IS MPY2KHOI CMYTHU 3 TOYATKOBUME HAIIPYKEHHSIMU T1iICHIEHOT
NPYKHAM CKiHYeHHHM CTPHUHTepoM. I BUIAAKIB BiACYTHOCTI TOPU30HTATLHUX HABAHTA-
2K€Hb, 800 BePTUKAJIbHIX HABAHTAXKEHDb CHCTEMA 3BE/IEHA, /10 PO3PAXyHKOBUX 1HTEIPAILHO-
mudepentiiinux piBHgHb. Bel mocizKenns BUKOHAHI B paMKaXx JIiHeapu30BAHOI Teopil mpy-
KHOCTI JIJIT CTUCIWBHAX 1 HECTUCIMBUX TiJI, y BUMAAKY MPYKHUX IOTEHIHATIB JOBLIBLHOL
CTPYKTYDH, B 3arajbHOMY BUTJIAI] Jjisi TeOpil BesuKuxX (CKIHUYEHHUX) MOYaTKOBUX Jedop-
Mariii i IBOX BapiaHTIB Teopil MAIUX MOYATKOBHUX JedOopMariiii.

Bpaxysanns 3asumkoBux gedopMariil mpu PO3PaxXyHKy BasKJINBUX €JIEMEHTIB KOHCTPY-
KIIi#f, MAIIAH Ta, CIOPY/, JA03BOJISE OLBII TOYHO OIHIOBATH 3aIlac MIITHOCTI Marepiasy, a
OTIKe, CYTTEBO 3MEHIITMTH HOr0 BUTPATH, 30€piraroyu npu mpboMy HeoOXigHi (DyHKI[IOHAIb-
Hi XapaKTEePUCTUKU eJIeMeHTiB B miyiomy. CaMe TOMY HOCTIIKEHHS KOHTAKTHOI B3AEMOIIT
NPYXKHAX TUT i3 3aJUMMKOBUME JAedOpMAIisiMi € HAI3BUYANHO AKTYAJIbHUM 3aBIAHHIM
CHOTOJIHI Ta 3AJUIMATUMETHCS TaKuM y Maiibyrubomy. Jlocmimkenns npobaemM KOHTAKTHOL
B3Aa€EMO/Ii1 MONEPEIHRO HAIPYKEHUX Ti y HaImiil KpaiHi Ta 3aKOPJOHOM IOSIBUJIUCH Yy JIO-
cTaTHIfl KiJTBKOCTI JINIE HAMPUKIHII MUHYJIOTO CTONMITTS. B mepiry depry, e moB’s13aH0 i3
THM, IO JiHIffHA Teopisa MPY’KHOCTI He BPAXOBY€ HAABHOCTI y Tijax 3aJMIIKOBUX HAIDY-
K€Hb. Y 3arajbHOMY BHUIQJKY CTPOra MOCTAHOBKA, TAKUX 3aJa4 MOTPEOYE 3aCTOCYBAHHS
amapary HeJiHiiHOI Teopil MpyKHOCTi, MpOTe, NMPU JOCTATHHO BEIUKUX 3HAYEHHSAX MMOYa-
TKOBUX HAIPYXKEHb MOXKHA 00OMeKUTHCH 11 jineapu3oBanuM BapianToM. CydacHuit piBeHb
JIiHEapu30BaHOI Teopil MPYKHOCTI Ta MATEMATHIHUX METO/IB y CYKYIHOCTI i3 OypxIuBuM
PO3BUTKOM KOMII'FOTEPHOI TEXHIKHU JTAI0Th MOXKJIUBICTH e(heKTUBHO (POPMYBATH Pi3HOMAHI-
THI PO3PAXyHKOBI MO/IEJIi CTOCOBHO MHUPOKOTO KOJIa, 3aa4.

Kurro4oBi cjioBa: npy2kHi Tija, KOHTAKTHA 3a/a4a, rpadnddi ymosu, Gyskuis dipaka.

1. Beryn. 3anmadi, 1o BUHHKAOTH NPH Hepeaadi HABAHTayKeHHd Bil HAKJIAJIKQ
CKDIIJIEHOT 3 TIPY?KHOK CMYTOI0 (IUTACTHHOIO) — KJIACHYIHOI TeOpii MPYZKHOCTI 3HOBY
IPUBEPHYJIH YBAr'y y BUIAJIKAX, KOJH B OCTAHHI BHHUKAIOTH MOYATKOBI (3aJIUIITKO-
Bi) Hanpyxenus. OcobauBa HEOOXiTHICTH IXHBOIO PO3IVIALY BHHUKAE B HACJIIOK
IXHBOI BarKJUBOCTI NPH JIOCTII?KEeHHI KOHCTPYKIH B3araji i ocobJIMBO B 3B S3KY
3 MPOEKTYBAHHAM KOHCTPYKIII JiTAJbHUX amapaTiB. BpaxyBaHHS 3aUNTKOBUX JIe-
dopMmaliii 1pu po3paxyHKY BarKJUBUX €JE€MEHTIB KOHCTPYKIIIH, MalllUH Ta CHOPY/L
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JIO3BOJIsIE OLJIBIIT TOYHO OIIHIOBATH 3aI1ac MIITHOCTI MaTepiajly, a OTKe, CyTTEBO 3MEH-
IMUTH HOr0 BUTPATH, 30€piralouu mMpu IbOMy HeoOXiHi (DyHKITIOHAJIBHI XapaKTepu-
CTHKH €JIeMeHTIB B ytoMy. Came TOMY JOC/IiIKeHH KOHTAKTHOI B3a€MO/Ii1 ITPY 2KHUX
TLT i3 3aIUITKOBUMHE JeopMaliisiMi € HaJI3BUIAlHO aKTyaJbHIM 3aBJIAHHIM ChOTO-
JIHI Ta 3aJIMIIATUMEThCS TaKuM y MaidoyTubomy. Jlociiipkents npobjeM KOHTaKTHOL
B3a€MO/IIl TOTIePeIHRO HAIPYKEHNX TiJT ¥ HaImiil KpaiHi Ta 3aKOPA0HOM MOSIBUINCH
y J0CTaTHIfl KiJTHKOCTI JIMITe HANPUKIHII MUHYJIOrO CTOJIITTd. B meprry depry, ne
OB SI3aHO 13 TUM, IO JIiHIHA Teopid IPYKHOCTI He BPaXOBY€ HASBHOCTI y TLIaxX 3a-
JIATIIKOBUX HAIPYZKeHb. Y 3araJbHOMY BHIQJIKY CTPOTa MOCTAHOBKA TAKUX 33149 T0-
Tpebye 3acTOCYBAaHHS alapaTy HeIiHIHHOI Teopil MPYKHOCTI, TPOTe, IIPU JOCTATHHO
BEJIMKUX 3HAYEHHIX MOYATKOBUX HAIPYZKEHb MOXKHA OOMEKUTHUCH i1 JIiHeapU30BaH-
HuM BapianTom. CydacHuil piBeHb JliHEAPU30BAHOI TEOPIl MPYKHOCTI Ta MATEMATHU-
YHUX METO/IIB y CYKYIIHOCTI i3 Oy pPXJIMBUM PO3BUTKOM KOMII FOT€PHOI TEXHIKH JAI0Th
MOXKJIUBICTh €deKTUBHO (POPMYBATH PI3HOMAHITHI PO3PAXyHKOBI MOJE CTOCOBHO
MMUPOKOTO KOJIa 3a/1ad.

Y gificuiit crarTi B paMKax JiiHEapU30BaHHOI TEOPil MPYKHOCTI BUKJIAIAETHCS
MOCTAHOBKA 1 PO3B’430K 3MimaHol 3ajadi mpo BijmykKawnHsd (DyHKIT BILIUBY s
IPYKHOI CMYTH 3 MOYATKOBUME (3aJHIIKOBUMHU) HANDYKEeHHAMHU (TOBIIUHU 1) Bij
Il 30cepemkeHoro napantaxkenns PJ (y;), B HAIPAMKY Mg KyToM a g0 oci Oy

(puc. 1), ne ¢ (y1) — omuanuna byukiis Jlipaka.

[ e

Puc. 1. Tlpykna cmyra 3 NO9aTKOBHMHU HAITPYKEHHSIMHU.

Bei mocimzkennsa BUKOHAHL JJ19 CTUCIUBUX 1 HECTUCIUBUX TLIT Yy BUMAJIKY TPY-
JKHUX MOTEHTIAJIIB JOBLIBHOI CTPYKTYPH B 3araJbHOMY BUTJISL JIJIS TEOPil BEJTUKUX
(kinreBnx) nouarkoBux aedopmariit. st mepexomy 10 pisHUX BapiaHTiB Teopil Ma-
JIMX TOYATKOBHX JedopMaliiii HeoOXiIHO TPOBECTH CHPOIIEHHs, 3a3HadeHi B [1].

2. I'paunnmuni ymoBu 1 BuxinHi cmiBBigHoOImeHH#. Dyaemo BBaxkaTH, IO
MOYATKOBUI CTaH y MPYKHI CMy3i 3 MOYATKOBUME HANPYKEHHAM (—00 < 13 <
< 00; =t < yp < t ) € OAHOPIMHEM 1 BUKOHYIOTBHCSI yMOBHU ILIOCKOT Jedopmarii
[1], To6T0 A3 = 1, S, = 0. Torpumyiouncsk [1, 2| gocaifzKenns npoBeIeMo B Ko-
Op/IMHATAX TOYATKOBOTO J1e(DOPMOBAHOTO CTaHy Y, IO 3B’s3aHi 3 JlarpaHKeBUMHU
KOOpAnHATAMU (IIPUPOHOTO CTaHy CHiBBIAHOMEHHAME: ¥; = N2, (1 = 1,2), e \; —
Koeilli€HTH BUIOBXKEHHS, [0 BU3HAYAIOTH IEPEMIIeHHs TOYaTKOBOI'O CTAaHY.

9n — MepeMillleHHs, gKe BU3HAYa€ MOYATKOBHM CTaH Y BHUNAJIKY OIHOPIIHUX IMTOYa-

TKOBUX HAlIPDYZKEHb.

u
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Posriignemo miocky jgedopMaliiio OJHOPIAHOTO TOYATKOBOTO CTAHY, JIJIS SKOTO

Seb£0, SP =0, M #N, A=1 (2)

Jlns BU3HAYEHHS [OJIsT MPYKHUX [epeMilienb 1 Hanpyzkenb (bDyHKII BIIUBY )
BiJl MpuKJIaeHol Ha i rpani 3ocepe/Kenol cuan Po (y;), TpuKIageHol mia KyToM «
110 oci Oyp, OfepzKyeMO HACTYITHI TPAHUYHI YMOBI HA KPOMIIl IPYZKHOI CMYTH TPH
Yo = 0 (puc. 1).

@22 (y1,0) = =Psina -0 (y1); Q21 (y1,0) = —Pcosa -4 (y1) (3)
Ha JIiHIT 3’€IHAHHA TPYKHOI CMYTH 1 HIBIVIOIMHYA 1IPHA Yy = —t:
uy (y1, —t) = 0;  wus (y1,—t) =0, —00 < Y < 00 (4)

Horpumytouncs [1, 3|, Bupasu i mepeMilieHb i HaIpyzKeHb MPAHAYHUX TOYOK
CMYTH 3 TOYATKOBHUMH HAITPYKEHHAMHI Y BUIMAIKY PIBHUX 1 HEPIBHUX KOPEHIB BU3HA-
JaJIBHOTO PIBHSAHHA [1], 3amuimemMo y BUTJISAI:

uy (y1,25) = —5= [ (LT (A1 + Ag) + ez L™ (By + Bs)] exp (—ioy,) dov

o (5)
f [LT (By + s1B2) + az L™ (A; + s14s)] exp (—iay;) do;

(yh Z] 271—\/*

Qa2 (Y1, 25) = w [ a[Lt (A + sd4y) + (6)

+ az L™ (By + sBy)] exp (—iayy) da;

Qa1 (y1, %) = —%  Cagllbm) f [L* (B1 + soB2) +

T
+ az L™ (A1 + soAs)] exp (—iay) doy;
Tyr
_1 , 1+m [ me — 1
zi=(n;) 2y (1=12); so= 1+m; 5250f§ 51 = jm :
[ (A+ Bz)chaz; ni = na;
(A+Bz) = { Achaz, + Bz ch azs; ny # No; (7)
_ A+ B2) (az) 'shaz + Bcehaz; ny = ng;
L A B — ( B b b 8
(A+ B2) { Ashaz + B (az) Yshazy: ny # no; (8)

liy m; (i =1,2),cyy — napamMeTpu, MO BU3HAYAIOTH MOYATKOBHUI HANDYKeHUI CTaH
B OPYKHIil cmy3i, n; (i = 1,2) — KopeHi BU3HAYATBHOrO piBHsIHHS [1].
Bamososbuusmy rpanudai ymosu (3) 1 (4) 3 (5) 1 (6) micas psaay nepeTBopeHb

( Al + AQS =Ny
Bl + BQSQ =My
Ajchaty + As (chaty + aty shaty) — By shat;— (9)
—BQ (Sh Oétl + Oétl ch Oét1> =0
Ajatyshay — Ay (syshaty + aty chaty) + By chaty+
+Bs (sychat; + atyshaty) =0

\
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JIJIST HEPIBHUX KOPEHIB Ny 7# No:

Al + AQS =Ny

Bl + BQS() =m,

A;chat;y + Aychaty + Biat;shat; — Bishaty =0
Ajatyshay — Agsyshaty + Bychaty + Basychaty =0

(10)

TyT BBeIeMO TaKi MO3HAYEHHS:

o — — Po (y1)sinag - ©in/Ni0 (Y1) cos o i — a-t (1)
QCyy (1+m1)ll’ |Oé|044 (1+m1) ’ ! \/771

Ho cucrem (9) i (10) 3acTocyemo Meton Kpamepa i po3s’si3aBumu 3HaiiieMo He-
Biomi koedimientn A; B; (i = 1,2), M0 BUPaXKAOTLCA Uepe3 MapaMeTpH, siKi BH-
3HAYAIOTh [TOYATKOBUIT HalpyzKeHuil cran. Bupas jijis nux KoedilienTiB 3aruiemo
BIJIMOBITHO ¥ BUTJIS/TI:

v/ Jisi PIBHUX KODEHIB BU3HA4YaJIbHOrO DiBHsHHS |3, 4, b| Ny = ng 3HAXOAUMO
koedinientn A; B; (i =1,2):

A = {—no [—81 (so+1) sh? p; — o + (51— 50)] +
+ mg [—sSoshr chpy — sk} & (12)
A2 = {TL() [(81 - 80) — 5 Sh2 901} + my [901 + 51 sh ¥1 ch 901]}51_1

By = {—no [—soS1sheicher] +mo [s5osh®o1 4+ o — s51]} &

By = {no [—51sh2@1chepr + @1] + mg [—51sh*p1 + 5]} &

v/ JIsi HepiBHUX KODeHIB BH3HAYAJbHOrO piBHstHHS [1] 1y # ng 3Hax0gMMO

A = {—no [sowl (o) — s1850¢1w1 (@) — 251 sh? @? — 51} —

— my [8s1w; () + swy ()]} &7 (@)
Ay = {ng [s0 (¢ — 2)sh? o1 + s1w1 (@) + prws (@) — so| +

+ mo [s19102 (@) + ws ()]} & (@)

By = {ng [sos1ws () — sop1wa ()] + mg [ss1w1 () + sprws () —

— si1ch 2902]}52_1 (13)

By = {ng [p1ws () + s1ws (@)] + my [s1 (93 — 2) sh? o1 —
— sipw (@) +wi (2) = 8]} &

TyT BBeAeHI HACTYITHI TO3HAYEHHS:

shpichypy =wy(z); chpichpy =wi (x); shpichyy =ws (z);
chprshpy =ws (z); shpishpy =w, (7).
§:1—S, 51:1—81; 50:1—80.

9
3

& () = (s — s0) (s1 — 1) sh’p1 + @} + (s1— 50) (5 — s1) (14)

& (o) = ssp? sh? 1 — ss9ch? o1 — (s180 — 8) 1wy () +
+ (881 — s0) ch @y ch g — s1 ch 2¢ps.
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[TincraBusin 3nadenns (12) i (13) y (5) 3naiimemo dyHKI0O BIIUBY B MDY KHIii
CMy3i 3 TTOYATKOBUMH HAINPYKEHHIMHU BiIMOBITHO /i PIBHUX 1 HEPIBHUX KOPEHIB
BU3HAYAJIBHOTO DIBHSHHS Y BUTJIAIL:

urr (Y1, y2) = QL f Hyy (ayys) e ¥t da
= (15)
w2 (Y1, y2) = % f His (aqys) e ¥ da

Posrnsiremo aBa BUMAIKE IPAHUIHAX TOUOK (Yo = () MPYZKHOT CMYTH 3 TIOYATKO-
BUMU HAIPYKEHHSIMU.

I. Onnungna cuta 0 (Y1) Ji€ HOPMAJbHO 10 BEPXHBOI IpaHi MPY:KHOI CMYIH 3
MOYaTKOBUMH Hanpyzkenusivu [6] (P = 1).

f_i

50;)

rE.":
]

d

LY NN

Pwuc. 2. Hopmanbua gigd OIUHUYHOI CUJIN Ha MPYKHY CMYTY.

Y npoMy BHIAJKY (pHUC. 2) 3MINeHHs] TPAHUYHAX TOYOK (Yo = ) IPYKHOI CMyTH
3 MMOYATKOBUMY HANPYTaMH MOYKHA OOYHCIUTHU 33 (DOPMYTaMU:

urr (y1,0) = wy (y1,0) = 5= [ Hiy (@) cos ayrda
o (16)
us (y1,0) = us (y1,0) = 5= [ Hia (@) sin oy dov

Tyr upu ny = no:
Hii (o) = ng [(sosh®apr + sisosh®apr — ap N + (p1)’ — 5N+ 1] &7 () (17)

opd Ny # No:

. NoMmy

Hy (o) =i N

Kpim roro, pis dyukuiii Hip («), His () cupaBeiuBi HACTYIIHI TDAHUYHI ClIiB-
BiIHOIIIEHHSI:

[sos1 N5 — so (ap1) Na + 51 ((owp1) No — s1 N3] &' (o) (18)

lim Hyy (o) = Q (1) lim 3 () = Q (a7') (19)

II. Ogunuuana cumna 6 (y;) (P = 1) Aie TaHTeHIIAIBLHO 0 BEPXHBOI TOYKHU MPYKHOT
CMYTH 3 TIOYaTKOBUMHE HanpyzkenHsmu |7| (puc. 3).
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&
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S0
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et

r

T T T P A T A rrdrdavd
X

Puc. 3. TanrennianbHa i OJJMHUYHOL CUJIU HA NMPYZKHY CMYTY.

Y nboMy BHIIQJIKY HEPEMIIIeHHs 3HAH/eMO 110 aHaJI0T TYHuX (hopmyiax:

uo1 (Y1, y2) = % [ Ha (o) sinayda —00 < 1 < 00
= (20)
uzs (1,92) = 5= | Hao () cos ayda; —00 < ¥y < 00
Tyt ipu ny = ng, Hyy () 1 Hys () BU3HAYAIOTHCST 3 BHPA3iB:
Hy =mg[— (s +1)(sshap; -chap; — ap;) —ch®ap; —
' ) — sysh® apy — s} & a) (21)
Hyp = [s51ch® avpy + (aup1)” — apr N —s? ch? (apr) — ss1] &7 (@)

IpH Ny # No:

Hy (o) = My [s51 (ap1) Ny — sN3 + s (cupy) Ny + N3] &7 (@)
Hy () = ol [1— sy ch (2a¢1) 4 ss1N + sap; Ny + 551 (apr)?shap—  (22)
—ss1 ch? aupy — 52 () Ny +N3] &5 ()

Bingmitivo, mo aus dysakuiit Hoy (o) 1 Hos () sk 1y Bunagky (2.16) marorb
MICITe aCUMIITOTUYIHI PO3KAAIN:

lim Hy: (o) = Q (1) Jim Hy, (a) = Q () (23)

Otrxke, 3MireHHst y BUOAAKY 3a1a4i [ (puc. 2) i ropu3oHTATBHI 3MIIIEHHsT B IDYTiit
3agadi (puc. 3) B TOUI MPUKJIAJIAHHS MAOThH JOTapudMiaHy 0COBIUBICTD.

BukopucToBy10YM TPUHIINAI CYTEPIO3UITil epeMillieHHs TOUYOK TPYKHOI CMYTH 3
MOYATKOBUMU HANPYKEHHAMH 33 HanpsaMkoM oceit Oyy, Oys BiT OHOYACHO TIIOYUX
HOpMaJsIbHUX P (Y1) 1 TaHrenmianbHux ¢ (Y1) HAupyzkeub, 3rigao (21) i (22), Busna-
4AI0ThCA (HPOPMYIAMU:

w () = J wnn (= 7D p )+ J wnagn =) g (1) dr

= o0 (24)
uy (Y1) = f Uy (1 — 7)p (1) dT + f ug |y — 7)) g (7) dr

—00 —00

ne u;j, (i =1,2) — dyuxuil Brusy.
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st BUNIAAKY HaBaHTAaYKEHHS MONEPEHbBO HANPYZKEHOT CMYT'H OTHOYaCHO BEPTHU-
KAJbHUMHE 1 TOPH30HTAJIBHIUME ciamMu (puc. 4), BpaxyBaBIy BiJIOMi 3 0Mopy mate-
piaJiiB piBHSHHSI 3TUHY OAJIKH, & TAKOXK PIBHSIHHSI DO3TSTY CTPUKHS 1 (24), micast psi-
Jly TTepeTBOPEHbD, I HEBIIOMUX KOHTAKTHUX HAPYZKEHb, OTPUMAEMO PO3B’I3YI0TY
cucTeMy iHTerpo-judepeniiajibHuX PiBHAHb JIid HPYZKHOI CMYIH 3 IIOYQTKOBUMU
Hanpyzenusmu |2, 5.

. V
po ™
i e S

| > 11— 17

e
i, (1
I,

Pe T =1 Jpw
——

RG)

Puc. 4. O,ZLHO“IaCHe HaBaHTa>KEHHA CMYTHU BEPTUKAJIBHUMU Ta T'OPU3OHTAJIbLHUMUA
CHJIaMH.

(1) dT} =
(

DA [y (g — 1) p (7) dr + [ (o~ 7)g
'

=p(y1) = po (1)
Buhg { [ (1 = 7)p () dr + [ sz (= 7l) 0 (7) dr | = (25)
= [ la(r) = qo(r)]dr
Y BUIAJKY il TLIbKH BePTHKAIBHHUX CHI ¢o (y1) = 0, 3amicts cucremu (3.4)

Oy1eMo MaTH TiLTbKHU OJHe iHTerpo-audepenIiaibie piBHAHHSI:

j_y; _/ ull(\yl—TDp(T)dr :p(yl)_pO(yl), !x\goo, (26)

a 'y BHIAJKY BiIACYTHOCTI BEPTHKAJIBHUX CHI Do (Y2) = 0, HAKJIQJKA JIAIIE PO3TATYE-
ThCs, TOJI OJIEPIKUMO:

E% / um (jgr — 7)) p (7) dr :_/ () — @0 ()] dr (27)

3. BucHoBku. Ha ocHOBI mpoBeeHOT0 aHAJIITUIHOTO JAOCJIIKEHHS TBOX BU-
MaJIKiB TPAHUIHUX TOUOK (Y2 = 0) MPYKHOI CMYTHU 3 TOYATKOBUME HAINPY KEHHSIMH,
KOJIM OMHNYHA cuta §(y; ) Jii€ HOPMAJILHO Ta TAHTEHIATIBHO /10 BEPXHBOI TPAHi mpy-
JKHOI CMYTH 3 OYATKOBAMH (3ATUITKOBAMHI ) HAIIPYKEHHSAMHE, GYJI0 BUTIHCAHO AHAJTI-
TUYHI 3aJ1€KHOCTI Ta IHTErpo-audepeHiiaabii PIBHAHHS, 38 SKUMH BU3HAYAIOTHCH
nepeMilleHHs] TPAHNIHAX TOYOK (Yo = 0) momepesHbo HANPYZKEHOT CMYTH. 3 aCHM-
OTOTUYHUX PO3KJAJIB BUSBJIEHO, IO KOHTAKTHI IMepeMilleHHs y BUIQJIKY IIepIIol
3ajlavil Ta TOPU30HTAJIBHI 3MIMEHHS V JAPYTiil 3a/1a9i B TOYI MPUKIATAHHS MAIOTh
gorapudMiuny ocodauBicTh. OTXKe, TPUCYTHICTD MOYATKOBUX HANPYKEHb MAa€ Baro-
MUl BILITUB Ha PO3MOIIT EpeMIileHb TPYZKHOI CMYTH B MTil 30CepeaKeHNX CHUJI.

Pozzain 2: Indopmarnka, KOMIT IOTEPHI HAYKH Ta MPUKJIAIHA MATEMATHKA
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Dikhtiaruk N. N., Kravchuk O. A. Investigation of the field of influence of
elastic displacements and stresses for a pre-stressed strip from concentrated force.

In this paper, the influence of elastic displacements and stresses for an elastic band with
an initial (residual) stress from the action of a concentrated force is investigated within the
framework of the linearized theory of elasticity. Cases are considered when the force acts
at an arbitrary angle a, when only the vertical force acts on the prestressed strip and only
the horizontal force acts. A system of solving integral - differential equations for an elastic
band with initial stresses reinforced by an elastic finite stringer is obtained. For cases
of absence of horizontal loads or vertical loads, the system is reduced to the calculated
integral-differential equations. All studies are performed within the linearized theory of
elasticity for compressible and incompressible bodies, in the case of elastic potentials of
arbitrary structure, in general for the theory of large (finite) initial deformations and two
versions of the theory of small initial deformations.

Taking into account the residual deformations in the calculation of important elements
of structures, machines and structures allows you to more accurately assess the strength of
the material, and therefore significantly reduce its costs, while maintaining the necessary
functional characteristics of the elements as a whole. That is why the study of the contact
interaction of elastic bodies with residual deformations is an extremely important task
today and will remain so in the future. Studies of the contact interaction of prestressed
bodies in our country and abroad appeared in sufficient numbers only at the end of the
last century. This is primarily due to the fact that the linear theory of elasticity does
not take into account the presence of residual stresses in bodies. In the general case, the
strict formulation of such problems requires the use of the apparatus of nonlinear theory
of elasticity, however, at sufficiently large values of the initial stresses can be limited to
its linearized version. The current level of linearized theory of elasticity and mathematical
methods, combined with the rapid development of computer technology, make it possible
to effectively form a variety of computational models for a wide range of problems.

Keywords: elastic bodies, contact problem, boundary conditions, Dirac function.
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