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Onviuuxeguuy B.M., I'ananak K.O. IMuTauuoHHOe MOAEJMPOBAHHE CTO-

XAaCTHYHOCTH MPOTCKAHUA IKOJI0T0-OKOHOMUYECKHUX ITPOECCOB

[Ipoananu3upoBaHbl MPEANOCHIIKH y4€Ta IKOJIOr0-9)KOHOMHYECKHX NMPOTUBOPEUHMil Mpu
MMUTALMOHHOM MOJEIMPOBAHUH ITI00AIBHBIX MPOLIECCOB. BhisicHeHa MOTpeOHOCTb B IPOTHO-
3MPOBAHUM BIIMSIHUS HKOJIOrMYECcKoro 3d¢dexra Ha SIKOHOMHUECKHE Pe3yJIbTaThl MaTepHallb-
HOT'0 MPOU3BOACTBA U HEMPOU3BOACTBEHHON cepbl. C 1esbo 0TOOpaXkeHHs Ciry4aitHOro Xa-
paKkTepa HM3MEHEHUs] OCHOBHBIX 3KOJOIr0-3KOHOMHMYECKHMX (HaKTOPOB pa3BUTHs 0OlIecTBa
HPEJUI0KEHO YUUTBIBATh CTOXaCTHYHOCTD MPY MaTeMaTH4YECKOM MOJEIMPOBAHUU TAKUX IIPO-
necco. Ha ocnoBanmu mozemu k. @oppecrepa B cOOTBEeTCTBYIOIME AU(hepeHIHaTbHbIe
YPaBHEHUs BBEJEHBI HEKOTOPbIE CTOXACTHYECKUE KOI(P(ULUEHTDI, XapaKTepU3HPYyIOLIUE Be-
POSITHOCTH NPOTEKAHUs OIPENEIECHHBIX IPOLECCOB H ABJIEHUH. B yacTHBIX ciyuasx mpu rpa-
HHUYHBIX 3HAUCHHAX CTOXACTHYECKUX KOI()(HIMECHTOB IONYYEH aHAIOT KPHBBIX HCXOJHOM
Mozenu. Crienanbl BbIBObI OTHOCUTENILHO NIPOrHO3UPYEMbIX T€HIECHLUUH Pa3BUTHs, IPUBEJIE-
HBI COOTBETCTBYIOLIHE IPa(UKH.

Kniouegvie cnosa: nMUTAMOHHAS MOJIENb, YKOJIOrNYECKasi SKOHOMMKA, CTOXaCTHYEC-
kue (axTopsl, cucreMa quddepeHIHaIbHBIX YPaBHEHHIL.

Onyshkevych V.M., Gapalyak Ch.O. Simulation modeling of stochastic

running of environmental economic processes

Prerequisites to accounting for environmental and economic contradictions in simulati-
on modeling of global processes have been examined. The necessity of predicting environ-
mental effects on economic results of the material production and non-material sphere is mo-
tivated. For the purpose of demonstrating a random character of changes in the main environ-
mental and economic factors of the human society development, it has been suggested that
stochasticity should be taken into account in mathematical modeling of such processes. On
the basis of the J. Forrester model, certain stochastic factors have been introduced into corres-
ponding differential equations to characterize the probability of occurrence of certain proces-
ses and phenomena. In some instances, the analog of curves of the source model was obtained
at boundary values of stochastic factors. Certain conclusions have been made concerning the
predicted tendencies of development and relevant plots are presented.

Keywords: simulation model, environmental economics, stochastic factors, system of
differential equations.
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JIveiscokuii JIYBC

MOJEJIIOBAHHA 3A4AYI TEPMOIIVIACTUYHOCTI
3 BUKOPUCTAHHAM METOJY NMNPOMDKHOI TOUKH
JU1 BUSHAYEHHSA MPUPOCTIB IJIACTUYHHUX JEPOPMAIIIA

BukiageHo METOIUKY SKICHOTO JAOCIIKEHHS YMCIIOBOTO PO3B'3KYy HECTAI[lOHAPHOT 3a-
Jja4i TePMOILTACTHYHOCTI i3 BUKOPHCTAHHSAM METOY NPOMIXKHOI TOYKHU JIs BUSHAYCHHS CKiH-
YEHHHUX MPUPOCTIB mIacTuuHux Aedopmariii. [TokazaHo y3roKeHiCTh pe3ybTaTiB, OTpUMa-
HUX 32 MMPECTaBICHOI 0E3yMOBHO CTIHKOI YHCIIOBOK) CXEMOI0, 13 aHAITUYHUM PO3B'SI3KOM.
BusHa4ueHO e)eKTHBHICTH 3alPOIIOHOBAHOI 0e3yMOBHO CTiiiKoi 4nCIOBOI cxeMu Uil 3amadi
TEPMOIUIACTHYHI 3 BUKOPHCTAHHSAM METOJY NPOMDKHOI TOYKH IJIs BU3HAUYEHHS CKIHUCHHHX
IPHPOCTIB IUIACTUYHUX Ae(OpMalliil y TOBCTOCTIHHIN TpyOi ITiJ] Ji€r0 BHYTPIIIHEOTO TUCKY Ta
OTPUMAHO HOBI SIKICHI BUCHOBKH.

Knrouosi cnosa: meron npomikuoi Touku, Mero Helotona-Padcona, 3anaua Tepmon-
JIACTHYHOCTI, METOJ CKIH4CHHHX €JIEMEHTIB, O€3yMOBHO CTilika YHCIIOBA CXeMa.

AKTyaJbHIiCTh NPO0JIEMH Ta OIS OCHOBHUX pe3yJbTaTiB. Bukopucran-
HSl METO/y ITPOMDKHOI TOYKH /IS BU3HAYCHHs IIPUPOCTIB IUIACTUYHKX Jedopmaltiil B
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itepamiiiHoMy mponeci Hproorona-Padcona posrmsayto y  mpamsx J.C. Simo,
R.K. Taylor, I.C. Myxu Ta P.I. Kicins [2, 3, 8]. Po3B's3yBaHHs 33124 TepMOILUIACTHY-
HOCTI 3 BUKOPHCTaHHIM METOJly IPOMDKHOI TOUKH JJIsl BU3HAYESHHsI IPUPOCTIB IIac-
THUYHMX Jedopmaliiii B itepauiiinomy nporneci Hertorona-Padcona Buknaneso y mnpa-
sx [4-7]. JocmimkeHHsT epeKTUBHOCTI 0€3YMOBHO CTiMKOi YHCIIOBOI CXEMH IS 3a-
Jla4i TEPMOIUIACTUYHI i3 BUKOPUCTAHHSAM METOJy MPOMDKHOI TOYKH JUIsl BU3HAYCHHS
MPUPOCTIB MIACTHYHHUX Ae(opMaliiif y TOBCTOCTIiHHINA TpyOi MiJ [i€f0 BHYTPIIIHBOTO
THCKY € CKJIQJHOIO 1 aKTyaJIbHOIO 33/1a4€IO0.

IocTtanoBka 3agaui. dopmya0BaHHA pe3yabTaTy. PosrisHemo mpouec
JneopMyBaHHS TBEPIOro 130TPOIMHOTO TiNIA, SIKE 3HAXOUTHCS B 00'eMi V', 0OMEKeHE
MOBEPXHEIO S Ta MiANAEThCS OJHOYACHIH /il CHJIOBHX 1 TEINIOBHX HaBaHTaKEHb, SIKi
HE MPHU3BOJATE A0 BTPATH HOTO CTiliKOCTi. BHKOpHCTaEMO MareMaTHIHY MOJENb, IO
IPYHTYETBCS Ha Teopil HEIIHIHHOI HE3B'I3HOI TePMOILIACTUYHOCTI MiJ Yac HecTalli-
OHApPHOTO TEIJIOBOT'O IPOIECY 1 Teopil HeI30TEPMIYHOTO MPYKHOIIIACTUYHOTO T€UiH-
Hs. [Ipu 1poMy OyneMo BpaxoBYBATH 3aJIeKHICTh TEIUIO(I3UYHUX 1 MEXaHIYHUX
BJIaCTUBOCTEH Martepiany Bix Temneparypu. [Ipumyctimo, mo nporecu TepMOCHIO-
BOro Ze(hopMyBaHHA BiJOYBaIOTHCS JOCTATHBO MOBLIBHO, IO JIa€ 3MOTY BUKOPHCTO-
BYBaTH KBa3iCTaTH4HI CIIIBBIJHOLICHHS TepMoaMHaMiku. PiBHOBary Tina Oynemo
BU3HAYATH, BUXO/SYH 3 IPHHITUITY BipTYaJIbHUX POOIT.

@Di3uYHi CIIBBIIHOIICHHS 3aIIMIIIEMO Y BHIII1 y3aralbHEHOTo 3aKoHy [ 'yka

03, T) = air(T)e @, T) , (D
ae: ajx(T) — KOMIIOHEHTH MaTpHUlli IPY>KHUX KOHCTaHT MaTepialy A IpU 3HAYeHHI
Temneparypu T, £°=&-£P—¢™ — mpyxHa CKiamoBa TeHzopa aedopmaiii, £7-—
IUIACTUYHA CKJIaIoBa, & — TeMIepaTypHa CKIaaoBa.

[inicHmii mpollec HABAHTAXKEHHS PO3AUTAMO Ha JOCTATHHO Mai eTarH, KiJib-
KICTh 1 TPUBAJIICTh SKHX JIA€ 3MOT'Y 3 HEOOXITHOI TOYHICTIO Oomucartu mpoiec aedop-
MyBaHHS sIK KBa3icratnuHuid. Hexait 3agaga TeruronpoBigHocTi [4] Bxke po3B's3aHa, i

BiOMMIT PO3MOALT oS Temuepatypu T y MOMEHTH 9acy 7,,. [IpumycTuMo maii,
10 po3B's3aHa i 3a1a4a npo aeopMyBaHHs Tijla y MOMEHT 4Yacy 7, Ta Yy MOIepe/Hi
MoMeHTH. Tomi y Tifi, SIKe 3HaXOJAUThCSA y CTaHi piBHOBArd, MPUCYTHI MePEMilllCHHS
Touok i ™, noBHi gedopmanii & i HanpyxeHHA 6", AKi BUHMKIH IIiJ Ti€I0 TEM-

o

neparypHoro nois T, macoBux cun Q) i moBepxHEBMX HAaBaHTaXeHb & Ha

YacTHHI MOBepxHi S, . [lepeMimeHns ﬁ (") TakoX 3aJ0BONBHAIOTH TOJIOBHI KPaeBi
YMOBH Ha YacCTHHI TOBepxHi S, . Hexalt nami 3a wac Az, = 7,41 — 7,y TIJIO HABAaHTAKH-
M 1071aTKOBI MacoBi cumi O™ | moBepXHEBi HaBaHTaXeHHS &, i TOUKH Tina 3Mi-
HUIH CBOKO Temmeparypy Ha T . Tlig miero nux (pakTopis TijO 3MIiHUIO CBOK KOH-
¢irypamito, y HhOMy BUHHKIIH JOJATKOBI iepeMintenns i ™, nepopmanii £ i nan-
pyKeHHs &™),

PiBHOBary Tina micisi TOBaHTaXXCHHs OyJIeMO BH3HAYaTH, BUXOJSMYH 3 MPUH-
Uy BipTyaJIbHUX POOIT:
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Jlns BU3HAYCHHS MQJIMX CKIHYEHHHUX MPUPOCTIB IUITACTUYHUX JAeopMariiii Bu-
KOPHCTa€EMO METOJ| ITPOMDXKHOI TOUKH. CyTHICTh LIbOTO METOJIy IOJISIrae y TOMY, IO
32 YMOBH MEPEXOJy BiJi HECKIHUEHHO MalluX BEIWYHH JO0 CKIHUEHHHX IMPHUPOCTIB
IUIaCTUYHI AedopmManii 3anuCyIOThCs y AeSKill MPOMIXHIN TOYILI Tak:

OF | 6my 65, T my 70

POEI — . @)
ks

JIOmOBHUMO 1€ CITIBBiJHOIICHHS y3arajdbHeHHM 3akoHoM ['yka (1) y Tak Bur-
TSI

O'(Z-HD: O_-%;j(_m)_i_ o (g}) , (3)

ne o "=y (T<'">+ T(”’)] {A‘(T <m>)} oW—gh(Tm) |,
kspt
O.(ir]n): (T ™+ T(m))( (™) - g//rém)) )

Jns mineapwm3arii cmiBBigHOImEHHS (2) 3acTocyeMo MeTox Herorona-KanTo-
pPOBHYA, CYTHICTB SIKOTO IOJIATAE Y MOCIIIOBHOMY HAOJNIMKCHHI PO3B'A3KY HENiHIHHOT
3a/1avi MOCIIAOBHICTIO JIIHIHHUX 3amad. JIyis po3B's3yBaHHs JIIHEAPH30BaHUX 3alad
BUKOPHUCTAEMO METO/| CKIHUEHHHX EJIEMEHTIB.

Po3risiHEMO 3aady PO Mpy’KHO-IUIACTHYHE Ae(DOPMYBaHHS y TOBCTOCTIHHIH
MyCTOTLUTIH cdepi, sika Ha BHYTPILNIHIA MOBEPXHI MiIAEThCS Aii CHIOBOIO HaBaHTa-
XeHHs p. Bimomo, mo aHamiTHYHUI po3B'A30K 1€l 3amadi [1] 3amekuTh TUTBKA Bix
paniyca cdepu . g uuciaoBoro po3s's3yBaHHS 3ajadi 3a/laMo Taki MeXaHIuHi Xa-
PaKTEPUCTUKH:

® BHYTpIIIHIN Ta 30BHINHIHN pagiycn a = 0,96 mTa b =1,04 M BianosigHO;
® MoyIib npysxHocTi E =2-103 MIla;
e xoedinient [Tyacona v =0,3;
® Mea INIACTUYHOTO TeuiHHs ox =160 Mlla.
Hexait Ha BHYTpilIHIA TOBepxHi cepa MITAEThCA Aii CHIOBOrO HAaBaHTa-

+
KEHHS p :%, Jie pp, — HaBaHTaKEHH:, NPU sIKOMY cdepa NepexoJuTh y CTaH
IUIACTUYHOTO TEYiHHS Ha BHYTpILIHINA mOBEepXHI cdepr 1 BHU3HAYAETHCS SIK
203 -a? b .
:ETO'*; pe =20:In— — TpaHUYHE HaBaHTaXeHHA [l], mpu sKoMy IycTOTina
a
cdepa Oy/ie MOBHICTIO 3HAXOAUTHUCS Y CTaHI IIACTUYHOTO TCUIHHS.
Mexy TeUiHHS ¢ MOKHA BU3HAYATH 13 CITIBBIIHOIICHHS

c 1fc 3 1
1n7-7[7) =2 __, )
a 3\b 20+ 3
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sIKe € HeTIHIMHUM BigHOCHO c. JIns #oro nmiHeapu3aiii 3acTocyeMo Meton HproToHa.
Hexait ¢@ — nesixi nabnrkeHHs MEXIi TEUiHHA ¢ Ha ¢-TiH itepauii. Toai Horo 3nayen-
Hs Ha (g +1) -1ii iTepauii OyneMo HIyKaTH y BUIIISLAL

@) = @ 4 ACD | ©)

e Acl?) € BemmunnO0 BUIOrO HOPS/IKY MAIM3HU, IOPIBHSHO i3 ¢(@ .
[TizcraBumo (5) y (4) Ta posknagemo Inc*) y psan Teitnopa B okoai TOYKH
c9 i 3aIMIKMMO TiNBKM YIEHU IOPSAKY O(c@). Toxi i BU3HAYEHHS MPUPOCTY

3
(@) (@)
£oinstofe)
o a
1 @2 ’ (6)

S

Ac® orpumaemo Gopmyiy

Ac@ =

Ha nouarkosiii irepanii 3agamo ¢© =a. Po3s'ssxkemo piBasHHs (4) B iTepa-
miiHomy mporeci (5), (6). OTpuMaeMo aHATITHYHHN PO3B'SI30K MEXi TEKYJIOCTi
¢=0,98342.

VY Tabn. 1 npencraBieHi aOCONMIOTHI MOXUOKK YHCIOBOTO ¢, Ta aHATITHYHOTO
PO3B'S3KIB MEXi TEKYUYOCTi, 3aJIeKHO BiJ] KITbKOCTI CKIHUEHHOETEMEHTHUX PO3OUTTIB
n. 3 TabauIi BUAHO, 10 YHCIOBE 3HAYCHHS MEXi IIPYKHOCTI 30iraeThest 10 aHATIITHY-
HOTO 3 JIHIHOI0 MIBUIKICTIO.

Taobn. 1. 3anexncnicms apcontomHux NOXuUOOK aHaNiMuUYHOZ0 i HUCT108020 PO36'A3Ki6
Medici meKyuocmi ¢ 3a0aui npo nPyICHO-nAACMUYHY dehopmauiro y nopodicHucmiit

cghepi 6i0 cKiHueHHOe1eMeHMHO020 PO30Ummsa
n 8 16 32 64 128 256
Cn 0,98211 0,98106 0,98303 0,98276 0,98326 0,9835
c—cy 0,00131 0,00236 0,00039 0,00066 0,00016 0,00008

Sk BugHO 13 Tabm. 2, aOCOJIOTHI ITOXHOKH YHCIOBOIO M aHAJITHYHOIO
PO3B'SI3KIB MEXi TEKY4JOCTi JOOpE Y3TO/KYIOThCS 3aJICKHO BiJ BEIWYMHH BHYT-
PIITHBOTO CHIIOBOTO HABAHTAKCHHS.

Taén. 2. 3anexscuicmep a6coNIOMHUX ROXUOOK AHATIMUYHO20 | HUCTI06020 PO36'A3Ki6 Me-
JHci meKyyocmi ¢ 3a0aui npo nPYHCHO-NAACmMUYHy 0edopmauito y nopoxcnucmiil cepi
610 GHYmMPIUHB0O20 HABAHMANCCHHA D

p 23,65895 24,1032 24,54746 24,99171 25,43597
analitic 0,97366 0,98168 0,99099 1,00257 1,01999
num 0,97388 0,98138 0,99076 1,00263 1,01951
abs 0,00022 0,0003 0,00023 0,00006 0,00048

IIpu a <r <c cdepa 3HAXOAUTHCS Y 30HI TUTACTUIHOTO TEUIHHS 1 KOJIOBI HaIl-
. r

PYKEHHA 0, BU3HAYaEMO 3TiJHO 3 GOPMYIIOI0 O, = 0x+ 0, I€ 0, =205In—— p — pa-
a

niampHI HanpykeHHA. 11 ¢ < r < b y cdepi 3aificHIOITRCS MPYXHI Aedopmaii i Ko-

. . - 153
JI0Bi HANIpY’>KEHHs O, BU3HAYA€MO 3TiHO 3 HOPMYIIOI0 O, = p (1 + A
a
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HapanTaxkeHHs U1t IpYy>HOT 3a/a4l Ha MEXI TeKy4OCTi MOXKHA IIPEJCTaBUTH

.. = 15 ~ e c
y BUIBN 0 =—q| 1+ -— |, 1€ ¢=¢—5——=; ¢=20:In—-p.
2r b’ —c a
Ha pucyHky 300pa)keHO pO3I10/11 KOJIOBHX HaIpy>KeHb YUCIOBOTO (ITYHKTHP-
Ha JIiHis) Ta aHAIITHYHOTO (CyLIbHA JIiHIs) PO3B'A3KIB. 3a TOBLIMHOIO cdepa po3ou-
Ba€ThCS Ha 32 CKIHYCHHI €JIeMEHTH. 3 PUCYHKa BUJIHO, 1110 YHCIOBHH PO3B'I30K 100-
P€ Y3TOIUKYETHCS 3 aHATITHIHHM.
144

142“ /\\

N

< 140 :
s 1|/ \
& 138 // AN N
136 /
\
134 : . : o
096 098 100 102 104

Puc. Po3noodin Konoeux npyscHo-niacmuyHux HAnpyHceHs y nopodcuucmii cgepi

Po3riissHEMO TIpomec TEpMOMIACTHYHOTO JAe(OpMYBaHHS y TOBCTOCTIHHIH
TpyOi mijx Aiero BHYTpilHBOro THEKY p =110 MITa.

SIK po3paxyHKOBY CXEMy TOBCTOCTIHHOI TpyOM pO3IVISiIaEMO LWIIHIApP i3
BHYTPIIIHIM Ta 30BHIIIHIM pagiycamu R, =0,2 M1 R, =0,4 M i goBxuHO©0 L =0,3 M.
MexaHniuHi Ta Temmo}i3uyHI XapaKTepUCTHKH TaKi:

MOyTIh pyxkHOCTi E =2-10° MIla,
koediuient ITyacona v =0,3,

MesKa IJIAaCTHYHOro TeuinHsa ox =160 Mlla,
p=7820 xr/m?,

¢, =565,47 Ix/(xrK),

1=30,9542 Jix/(mK-c),

a=3496,988 ITx/(m? K-c).

Tounicts £=1,0e—5.

HaBanTaxkeHHs1 OyjeMo 311HCHIOBATH PIBHOMIPHO NPOTIrOM M KpPOKIB.

3amaua € CHMETPUYHOIO 32 OChOBOIO Ta KOJIOBOKO KOOpIUHATAMHU. J[Jisl 9ucio-
BOTO PO3B'sA3yBaHHs 337a4i o0y yeMo 128 CKiIHUCHHHX €JIEMEHTIB MEPUIOro MOpsi/I-
Ky 3a TOBIMUHOKO. SIK BHIHO i3 Ta0J1. 3, 3HAUYCHHS PO3IOiTY KOJIOBHX HAIMPY)KECHb 3a-
JISKHUTH BiJl KUTBKOCTI KPOKiB 3a yacoM. lle BHWILIMBAE 3 TOro, MO MPOIEC HaBaHTa-
JKCHHS, HaBITh Ui 3a1a4i JIsiMe mpo mpyKHOIUIaCTHYHE JePOPMYBaHHS Y TOBCTOC-
TIHHOMY IUJIIHAPI, € CKJIQJTHUM.
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Taén. 3. Po3noodin Konoeux HanpyxceHsb npu 3Ha4enHi padiansHoi Koopounamu
7 =0,20033, 3anesxcno 6i0 napamempa npomirxcrnoi mouku 6 ma KinoKocmi Kpokie
Hasanmadxycenna M

M\E 0 0,5 1,0
4 75,44352 76,34719 76,55897
8 76,35252 76,46353 76,53788
16 76,46311 76,49748 76,52629
32 76,48774 76,50285 76,51672
64 76,49655 76,50377 76,51069
512 76,50361 76,50449 76,50537

VY nedopmamiiiHiil TEOpii MIACTUYHOCTI MOCTYIFOETHCS KOJMIHEAPHICTh TEH30-
pa macTHYHUX Aedopmalriii i JeBiaTopa HaNpy>KEeHb B KiHII KPOKY HABAaHTAXCHHS. Y
Teopil TEKy4OCTi Ha KOKHOMY KpOIl HAaBAaHTAXXEHHS IOCTYJIOETHCS KOJIHEAPHICThH
MIPUPOCTY TEH30pa ILIACTHYHUX JedopMaliil i JieBiaTopa Hampy>KeHb, 3aJISKHO Bij
6, Ha ovatky (6 =0), mocepenuHi (€ =0,5) ado B KiHIIi (# =1) TEeKy40ro KpOoKy Ha-
BaHT@KECHHS. A OCKUIBKHM TEH30p NPHUPOCTY IUIACTUYHHUX Aedopmaliii 3MiHIOE CBOi
3HAUEHHS] HAa KO)KHOMY KpOLi HaBaHTaXXEHHs, TO Ipu M >2 pO3B'SI3KH 3a7ad 3a Te-
Opi€l0 IIaCTHYHOI TEKy4oCTi Ta JedopMaliiiHo0 Teopiero OyayTh BimpisHsTHCS. 3i
30UIBIICHHSM KUIBKOCTI KPOKIB HaBaHTa)XEHHS PO3B'S3KM 3ajadvi 3a TEOpi€lo Iuiac-
THYHOT TEKY4OCTi IPSIMYIOTh JI0 JIEIKOTO CTAI[IOHAPHOTO 3HAYCHHS, SIKE 1 € ICTHHHUM
PO3B'I3KOM 3a11adi.

BucHoBku. BuxkimaieHo MeTOIMKY SKICHOTO JOCIHI/DKCHHS YHCIIOBOTO
PO3B'sI3Ky HecTalioHapHOI 3ajadi TEPMOIUIACTUYHOCTI i3 BMKOPHCTaHHSIM METOIY
MIPOMDKHOI TOYKH /ISl BU3HAYECHHSI CKIHUCHHUX IPUPOCTIB INIACTHYHUX AedopMaltiid.
INokazaHO y3TOIKEHICTH pE3yJIbTaTiB, OTPUMAHUX 3a IPEICTABICHOIO 0E3yMOBHO
CTIIIKOIO YMCIIOBOIO CXEMOIO, 13 aHATITHIHUM PO3B'I3KOM. Bru3HaueHO eeKTHBHICTD
3aMmpoNOHOBaHOI 0€3yMOBHO CTiHKOI YHCIIOBOI CXEMH IS 3a7adi TepPMOIUIACTHYHI i3
BUKOPUCTAHHSAM METO/AY NMPOMIXHOI TOYKH JJIsi BU3HAUCHHS CKIHYEHHUX HMPUPOCTIB
IUIACTUYHUX JedopMalliil y TOBCTOCTIHHIN TpyOl MiJ Ai€l0 BHYTPILIHBOTO THUCKY Ta
OTPHMAHO HOBI SIKICHI BUCHOBKH.
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Hecnnak /I.M., Mazepoeckaa T.B. MoaeaupoBaHue 3aJa4ud TepMoILIac-
TUYHOCTH € UCIOJIb30BAHHEM METOa MPOMEKYTOYHOUH TOUKH JJIs1 onpeaeeHus
NpHpalieHUil NJIACTHYHBIX AedopManmii

W3noxeHa METOAMKA KaueCTBEHHOTO HCCIICJOBAHHS YHCIOBOTO PEIICHUS HEeCTalH-

OHApHOH 3aJ]a4M TEPMOIIACTUYHOCTH C MIOMOILBIO METO/IA IPOMEXKYTOUHOH TOUKH IS OIIpe-
JICNICHHs] KOHEYHbIX MpHpaIeHuil miacTuyeckux aedopmanuii. [lokazaHa corinacoBaHHOCTh
PE3yJIbTATOB, MMOIYYEHHBIX MO MPEACTABICHHON 0€3yCIOBHO YCTOHYMBOMN YHCIOBOM CXeMe, C
aHanuTHYecKuM perieHreM. OnpeseneHa 3((GEKTUBHOCTh NPEIOKEHHONW 0€3yCIOBHO yc-
TOWYMBOM YHCIIOBOM CXEMbI IS 337a4d TEPMOIUIACTUYHOCTH C HCIIOJIb30BAaHHEM METOJa
MPOMEXKYTOYHON TOUKH IS OTPEAENICHUs] KOHEUHBIX MPUPALIeHHH I1acTH4eckux nedopma-
LMi B TOJICTOCTEHHOM TpyOe MoJ IeHCTBHEM BHYTPEHHETO JABJICHHS U MOIy4YCHBI HOBBIC Ka-
YECTBEHHBIC BBIBOJIBL.

Knrwueevie cnosa: MeTol NMpoMexyTouHO# ToukH, MeToa HelotoHa-Padcona, 3amaua

TEPMOIUIACTUYHOCTH, METO]] KOHCUHBIX 3JIEMEHTOB, 0€3yCIIOBHO YCTOWYHBAs YHCIIOBAs CXEMa.

Nesplyak D.M., Magerovska T.V. Modelling of the thermoplastic task
including a method of the mediate point to determinate the gain of plastic defor-

mations

The method of the quality research of the numeral decision of untrivial task of the ther-
moplastic including the method of mediate point for determition of the terminal plastic defor-
mations was represented. The consistency of results, got by the presented no doubt stable
number scheme with analytic decision was shown. The effectively of an offered stable num-
ber scheme for the task of thermoplastic including a method of the mediate point to determi-
nate the gain of plastic deformations into thick-wall pipe under the inside pressure was defi-
ned and the new qualitative conclusions were gotten.

Keywords: a method of the mediate point, a method of Newton-Rawson, the task of
thermoplastic, the method of eventual element, no doubt stable number scheme.

VK 339.1 [Mou. H.IO. I'nuncokuii, Kano. eKoH. HAYK;
cmyo. H.A. Kapaueecvka — HY "/Ivgiecvka nonimexuixa'

MPOBJIEMU TA INIEPCIIEKTUBHY IHTEPHET-PEKJ/IAMU B YKPAIHI

3nilicHEHO aHaNi3 Cy4aCHHX TCHJCHIIN PO3BUTKY PEKIAMHUX KOMYHIKaliif y Mepexi
[uTepHeT sk y cBITOBOMY MacmiTadi 3arainom, Tak i B YKpaini 3okpema. Bucsitiaeno cnocobu,
SIKUMH MOJKe 3JliicHIOBaTUCh [HTepHeT-pekiama. Ha migcraBi aHanizy po3po0JieHO peKOMEeH-
Jamii, o CTOCYIOThCS MiIBUIICHHS €(pEeKTUBHOCTI BUKOPHCTaHHS [HTEpHETY B paMKax LiIeH
CHCTEMH MPOCYBaHHs Cy0'€KTIB TOCMOAAPIOBAHHS.

Knrouogi cnosa: Inreprer-ayquropis, IHTepHeT-pekiaMa, MApKETHHTOBI KOMYHiKallii.

[ocTranoBka mpoGJjemu. Pekiama sk 3aci0 MapKeTHHTOBUX KOMYHIKaIlii
BiJIZJaBHA BBAYKAETHCS OJHUM i3 OCHOBHHX 3ac00iB iH(HOPMYBaHHS CIIOXHBAUIB MPO
TOBap, HaraJyBaHHs, CTUMYJIIOBaHHS Horo npoaaxy. HaBuku 1miaHyBaHHS Ta peai-
3anii pexnamMHoOi cTpaTerii KOPUCTYIOTHCSI IOCTIMHO 3pOCTal0OYMM IOIMTOM B €py iH-
TErpoBaHUX KOMyHiKamii. BaxnuBy pons pekiamu, K 3aco0y KOMyHiKamii 3i cro-
KMBaueM, MOXKHaA ITPOJICMOHCTPYBATH SIK 3 MO3HLIi TBOPYOI cTpaTerii, Tak i 3 Mo3uiii
3aco0iB pekmamu. Ilepima momdrae B ToMy, 0 pekiama sKHaiibinbme (MOPiBHAHO 3
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kiB. [Ipodecionanizm y uiii cepi BaxkIMBUI HOABIHHO, OCKUIBKHM 4ac, KOJIH TEJEBi-
3iifHa peKJiamMa JIOMiHyBaJa HaJ BciMa IHIIMMH BHJIaMU peKJaMH, MUHae. [pyra mo-
3MILISI € OYEBU/IHOIO: 3 TOSIBOIO IHTErPOBAHUX MAapKETHHIOBUX KOMYHIKalliid, BUOIp
3ac00iB peKIIaMH iCTOTHO PO3IIUPUBCS

BaraTo 4oro i cb0ro/iHI BKa3ye Ha HEMOXUTHICTH POJIi IIBOTO PEKIAMHOTO 3a-
coby KoMyHikaii, if y 61i3pKoMy MaiibyTHROMY. MIMOBipHi 3MiHH y 11iii cdepi, BBa-
JKAEMO, MOXKYTh CTOCYBATHCS BUKIIIOYHO TpaHCc(opMarii posii THX 4n IHIIUX KaHANTIB
KOMYHIKallii, sika € HaclliIKOM HayKOBO-TEXHIYHOTO mporpecy. 30Kpema, OJHHM i3
MIPUKJIAAIB TaKUX TpaHc(opMaliil MOXKHA BBa)XaTH NHOSBY [HTepHeTy, sIKHH, depes
IpU3My PUHKOBHX IIiJIe CyO'eKTiB TOCHOmAprOBaHHS, HacamImepen IOTpiOHO
CIpUIMATH SIK KaHaJl IIOIIUPEHHS PeKJIaMHOI iH(popMaIii.

AHaJi3 ocTaHHIX JociaimkeHb i myOuaikanii. AkTyanbHiCTh 00paHOi TeMa-
THUKHM 3HaXOJWThb CBOE MiATBEP/IKEHHS y 3HAUHIM KUIBKOCTI iCHYIOUHX TEOPETHKO-
MPaKTUYHUX PO3pOOOK Ta MyOITiKaIii BiJOMUX BITUM3HSHUX BUCHHX Ta TPAKTHKIB
(€.B. Pomar, T.O.Ilpumak, T.I. JIyk'sHenp), BiIOMHX 3aKOPJOHHHX BYEHHUX
(®. Oxedxkinc, Ix.P. Poccitep, JI. Ilepci, I.A. Aakepa Ta iH.).

30kpemMa, OCHOBHI TEOPETUKO-METOIOJIOTIYHI aClIEKTH PEKIaMHOT JisITbHOCTI
MiANpUEMCTBA BUKJIaAeHO y (yHaamenTanpHux mpaisx Poccitepa [x.T. Ilepci Ta
P. barpu, [Ix.JIx. Maepca ta JI.A. Aakepa. AHaJi3 miaX0iB OO0 YIPABIiHHS PEK-
JIAMHOIO JTISTTBHICTIO 3HAYHOIO Mipor0 BUCBITIIEHO B mpaipsix @. xedkinca, €.B. Po-
Mmata, T.0. [Ipumaxk, T.1. JIyk'saens. [IpoTe B 1ux npaimsx He MOBHICTIO BiOOpaXeHO
cnerudiky peKIIaMHUX KOMYHIKAIlii roCIolaproBaHHsI cy0'eKTiB B Mepexki [HTepHeT.

MeTor0 ToCTiTXKEeHHSI € aHai3 Cy4yacHUX TEHACHLIH PO3BUTKY PEKIAMHHX
KOMYHIKaIliil B Mepexi [HTepHeT Ta po3poOIieHHs Ha 1ili OCHOBI peKOMEH il 10/10
e(eKTHUBHOTO BHKOPUCTAHHS [HTEpHETy B paMKax IIiJIel CHCTEMH HMpPOCYBaHHS IIif-
NpUEMCTBA.

Bukaan ocHoBHOro Matepiaay. B cydacHomy cBiTi, [HTepHET — 11e BCecBiT-
Hs Mepeka 3B'S3KiB, sKa 3'€JHY€ MUTBHOHHM KOPHCTYBadiB KOMI'FOTEPIB y BEJHKIH
KinbKOCTi KpaiH. Moro quHaMiunmil po3BHTOK I7106a/IbHO BILIMBA€E HA MPAKTHYHO BC
cdepu Hamoi AiATBHOCTI. YKe choroaHi [HTepHeT-Mepexa € iHTerpaJbHOI0 CKIIaIo-
BOIO OUTBIIOCTI aCTIEKTiB JIIOJCHKOTO KUTTS, & 3aBJSKH ii PO3MOBCIOPKEHHIO Ta BIOC-
KOHAJICHHIO 1H(POPMAIiTHO-KOMYHIKAI[IHHUX TEXHOJIOTiH ii BIUIMB MPOJIOBKYE IIBH-
KO 3pOCTaTH.

B VYkpaiHni InTepHeT Takox mBHIKO po3BHBaeThca. CtaHoM Ha ciuenb 2013 p.
Hala Jiep’KaBa BXOAUTH JI0 MEpIIoi JecsITKH KpaiH €Bpomnu 3a KijbkicTio [HTEpHET-
KOPHCTYBadiB — JIOCTYII 10 BCECBITHROI MaByTHHHN MaroTh 22,1 MitH ykpainmiB (57 %
BCBHOT'O HACEJICHHS), /IO TOTO X LIeH MOKa3HUK CTPIMKO 3pOCTaE 3 KOKHUM pokoM. Co-
LianbHO-AeMorpadiuHy CTpyKTypy "perynsipHux" IHTepHeT-kopHcTyBauiB YKpaiHu
npeacTaBieHo Ha puc. 1 [1].

Ockinpku [HTEpHET BUKOPUCTOBYIOTH HAHOUIBIIOW Miporo K KaHau iH(op-
Marii, TO JOLITEHO TOBOPHUTH IIPO HBOTO SIK NP0 KaHall peKJIaMHOI KoMyHikarii. [H-
TEpHET BHCTYIA€ MOPIBHSIHO HOBHM 3acO00M DO3IOBCIOIKEHHS pPEKJIaMH, XO4a B
ioro cdepi nepedyBae myxe baraTo ramyseil. Bin Hajae 3Mory nepenaBatu Bi3yasbHi
MIOBIIOMJICHHSI, @ TAaKOX 3BYK 1 Bijeo. Pexiama B [HTEepHETI Mae yHiKambHY pUCY —
BOHa 3a0e3Ieuye IHTEPaKTHBHE CIUTKYBAaHHS B PEXKUMI peasbHOTO Jacy [2].
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