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B.€. Kynnvoscokuii’, kano. ¢iz.-mam. nayx, TM. I' ormap 1L A. Bydtmk
(VIvsiscokuti depoicasHuil ynigepcumem 6e3neku HeummeQisiibHoOCmi,
IHcmumym eeopisuxu im. C.1. Cy6b6omina HAH Yxpainu, m. Kuis, Yxpaina)

YIPABJIIHHSI IPOEKTAMHA MOJEJIEA ITPYKHO-TAHAMIYHAX EGEKTIB
3EMHOI KOPH I ATOMHUMMMU EJIEKTPOCTAHIIAMMU

HageneHi OCHOBHI CKJIAJIOBI IMTOJIOKEHHS PO3POOKH MPOEKTIB Oe3MeKku OYy/IiBeNlb Ta CIIOPY/I 3aJIekK-
HO BiJ| TUISTHOK MICIICBOCTI, Ha SIKUX BOHHU po3MilieHi. J{oCTiKeHHs MPONOHYEThCS BUKOHATA METOIOM
mig00py 3 BUKOPHUCTAHHSM MOJICTIOBAHHS METOIOM CKIHYEHUX CJICMEHTIB HAIPYKEHO-Ie()OPMOBAHOTO i
JIMHAMIYHOTO CTaHy 3€MHOI KOPH B OKOJIi iH)KEHEpHHUX 00’€KTiB. PO3IIISIHYTO anroputM BU3HAYEHHS CTili-
KOCTi 00’€KTiB B YMOBaxX HaJ3BUYAWHUX CHUTYaIlild 3a JOMOMOIOK MPOTrPaMHOr0 3a0e3IMeueHHs, PO3po0-
nenoro HaykoBusiMHU JIZIY BXKJI ta I'® HAH Vkpainn. HaBeneHi BiZoMocTi 3 TOUKH 30py €KOHOMIUHOT
€(EeKTUBHOCTI 3aIIPOIIOHOBAHOTO Mi/IXO.Y.

Knrouosi croea: ynpaBiiHHsS MPOCKTaMU, MPYKHO-TUHAMIYHI €(DEKTH, aTOMHA €JICKTPOCTAHIIIS,
3eMHa Kopa.

Beryn. CriiikicTs iHXKEHEPHUX CIIOPY/] IO CEHCMIYHOTO BIUTUBY 3J€0UTBIIOTO 3aJIEKHTH BiJ] OC-
HOBH, Ha SIKIi BOHU 3BEJIEHI: penbed, CKIIaa IPYHTY, MOXKIIMBI PO3JIOMH TUIHT Y OCHOBI 3€MHOT KOpH Ta
iHII Qakropu. 3amauero IbOTO JOCTIHKEHHS € BHKOPHCTATH MK ynpaBJIiHH;I TMPOEKTAMH 110
PO3B’sI3aHHS TaKMX €KOreO(p3UYHUX 3a7ad, siKi O Tami MOXKITHBICTh OHTI/IM13yBaTI/I po3Mipu Oy/iBesb-
HUX KOHCprKIIlI/I 3 METOKO CTBOPIOBATH CIOPY/IH, ONITHMAJTBHI IIOZ0 PO3MIPIB CHOPYIH, HAHOUTBII
CTilKi 10 CeiCMIYHUX KOJIMBaHb y X 0cHOBI [1,2,3]. JlocmipKeHHST BUTITHO BUKOHATH MIUISIXOM IiI00PY
3 BUKOPUCTAHHSIM MOJICITIOBAaHHS MeToAoM ckiHdeHux enemeHntiB (MCE) [4,5] — uncensHOTO MeToay
3HAXOJPKEHHS PO3B’A3KIB IHTErpaIbHUX 1 JU(DEPEHIIAIbHUX PIBHAHD Y YACTUHHUX HOXITHUX.

Be3 cremniaasHOro ImporpaMHOrO 3a0e3leueHHsT po3B’sa3aHHsg Takol reodisvuyHOl 3a7adl crae
TPYIHUAM JUIS BUKOHAHHS. TOMYy JUIS TaKMX POOIT BUKOPUCTOBYIOTH CIIEliaJIbHE MpOTpaMHe 3a0e3re-
yenHHs, sk pukitan, Comsol Multiphisics, MatLab, MD Nastran Linear Structures Package [6,7,8]. Ha-
ykoBisvu JIZTY BX]I ta I'® HAH VYkpainu Oyna po3pobnena nporpama MCE, 3a BUKOpPHUCTaHHSIM
SIKOT pO3B’sI3aHHs TaHOI 3a/1a4i 3HAYHO CIIPOCTHIOCH [4]. Jlai po3risiHeMO IPOEKT PO3B’I3aHHS TAKOTO
THUITY 33]1a4 Ta MMOKa)KEMO, III0 1€ Ma€ 3HAYHUI €KOHOMIUHHIA e(heKT B T€OPil YIIPABIIIHHS POCKTaAMH.

AHaJi3 cTaHy PMHKY HayKOBHX JT0CJTizKeHb [4 — 8] mokazas, 10 MIIHICTh IHKEHEPHHUX
CTIOPY/I TMEBHOIO MIPOIO 3aJISKUTH Bifl iX OCHOBH — 0CaJI0BO1 TOBIIi 3eMHO{ KOPH, Ha SIKili po3Tario-
BaHO 3a0ynoBYy. BimomMo Takoxk Mpo AWHAMIYHI BIUIMBU HA 3€MHY KOPY IiJl aTOMHUMH CTaHIlISIMH,
AK1 XapaKTepU3yIOThCs ceiicMiuHuME osiMU. CeficMiYHi XBUIIbOBI TOJISI BAHUKAIOTH 1 P MOTPeOi
PEECTPYIOTHCS B 33/IaHOMY CIIEKTPATHHOMY Jiara30Hi HABKOJO IHXKEHEpHHX 00’€KkTiB. Brums He-
OJTHOPITHOCTEH Ta PO3JIOMIB 36MHOI KOPH Ha Pe3yJIbTyIoue MoJie MPYKHUX HaNpyXeHb 1 aedopma-
1iil MOXe 30UIBIIYBAaTH TX aMIUTITYAHE 3HAYCHHS B JIECSATKH pa3iB, M0 MOXKE CHPUYUHUTH HETIEpeI-
0adeHi 3 eKOHOMIYHOT TOYKH 30py KaTacTpo(idHi pe3yabTaT NMpU HEMPAaBUILHOMY YSBJICHHI PO
Oy/I0BY 3eMHO1 TOBIIIi, 0COOJIHMBO 3 BILIMBOM TEMIIEPATYPHUX EPEKTiB.

AHani3 npo0JieMu, 110 He PO3B’A3aHAa

1. BuaineHHs HeZOCJTiPKEHUX YACTHH 3arajibHOI mpo6JjemMu. HasBHICT, HEBUPIIICHUX
3aBJlaHb MOJISITA€ B TOMY, [0 HEMA€ 3aralbHOTO MiJXOAy /10 BUPIIICHHS Ii€i 3a1aui. B koxHOMY 3
ICHYIOUHX JIOCITIJDKEHB peai3oBaHa yacTHHA MpoOsieMu, ajie HeMae il MoBHOTro BHpimeHHs. Ha cpo-
TOJHI HE iCHY€ 3arajlbHOJIOCTYITHUX CIIeI[iaJli30BaHUX MPOrpaMHHUX MaKeTiB JJIs JAOCHIIIHKEHHS Ha-
MPYKEHO-eOPMOBAHOTO CTaHy 3€MHOI KOPHU Ta JOCHIPKEHHS AUHAMIYHUX XapaKTEPUCTHK TOIIH-
PEHHS CEHCMIUYHUX XBHJIb, 1€ JOCITIHUKNA MOTJIH O Ha OJHIN 3a/aHiil MOJIeNi 3 OJJHAKOBUMH XapaK-
TEPUCTUKAMH JIOCTITUTH 1 CTATUYHI 1 AMHAMIUHI TApaMETPHU CEPEIOBUILA.

2. TlocranoBka mpodJiemu i 3aBaanHHs. Harononryroun Ha motpedi BU3HAYEHHS OCHOBHHX
CKJIAJIOBUX TPOOJIEMH ICHYBaHHS Ta peastizallii MpoeKTy, sIKHi JacTh 3MOTY CIHPOTHO3YBATH MOKIIUBY
CHUTYAIIiO CTIKOCTI CIIOPY/M aTOMHOI €JIEKTPOCTAHIIIT y 3B’SI3KY 31 3MiHAMH B TOBIII 3€MHOT KOPH, PO3-
TJISTHEMO BIUIMB MPYKHO-THHAMIYHUX eekTiB mist HoproOmnbsebkoi AEC. st 1150r0 HaM moTpioHO:
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—  BU3HAYUTH CYTHICTH Ta OCOOJHMBOCTI JOCIIPKYBAHOI MPOOIEMHU 3 TOYKH 30py YIIpaB-
JHHS MPOTPaMHHUM MTPOEKTOM;
— 3i0partu Ta MpoaHaNi3yBaTH JaHi, HEOOX1HI I MPOBEACHHS J0CITIHKCHHS;
— TOpsi 3 OCHOBHHUMH HassBHUMH (DYHKIIISIMH 3aIIpONIOHYBATH BHpIIIEHHS MPoOIeMH 3a
JIOTIOMOT 010 CTIeHiabHUX (YHKIIIH;
—  3ampoIOHYBATH MPOEKT, KUK Oyne BiMOBiATH BCIM HEOOXIJHUM MapaMeTpaM JOCITi-
JDKYBAHOTO 3aBJaHHS.
ATOMHO-CHEPreTHYHUI KOMITJICKC YKpaiHU BKITIOYA€ B ce0e YOTHPH Jit0Ui Ta OJTHY «3aMOpPO-
KEHy» aTOMHI enekTpocTaniii. KoxkHa 3 HUX sBiIste cO00I0 3HaYHY HEOE3MeKy /IS JII0/IeH Ta HaBKO-
JUIIHBOTO CepeIOBHINA. Benuky yBary mpualIsSioTh He JHIe Oe3MeuHiil eKCIuTyaTallil IiuX 00’ €KTIB,
a W IpaBHJILHOMY BHOOPY MICIIEBOCTI JUIsl 1X po3TamryBaHHs. OCKUIBKH B 3€MHIl KOPIi MOCTIHHO Bij-
OyBarOTbCs TEMIIEpATYpHi 3MIHH, PYXH JITOCHEPHUX IUIUT, KOJMBAHHS, BUHUKAE IpoOieMa po3oMiB
y il OCHOBI ITiJ] BIDTMBOM Ha3BaHUX (hakTopiB. TOMY OCHOBHOIO MPOOIEMOIO 3THIIAETHCS peai3allis
MIPOEKTY YISl BUPIIIEHHS JaHO1 €KOJIOTO-Te0(I3MUHOT MPAKTUIHO-BAKIIMBOT 3a/1a41.
VY mporeci pimeHHs 3a/1a4i PO MOJIENIOBAHHS XBHJIBOBOTO TMOJISI METOJIOM CKIHUEHHUX elle-
MEHTIB MOYKJINBE BUKOHAHHS TaKUX 3aBJIaHb:
—  PO3paxyHOK CIEKTPAIbHHUX XapaKTEPUCTHK HEOJAHOPITHOTO CEPETOBHUINA;
—  BIIHOBIJIEHHS 4YacoBUX (OpPM JiKepena 3a 3aJaHMMH CIEKTpaMH KOJHMBaHb IPYHTIB 3a
3MO/IeTbOBaHUMH P 1 S- XBHIIIMU Ha ITyHKTaX CEHCMIYHUX CIIOCTEPEKEHb;
—  OTpUMaHHS MOJEIBHHUX CEHCMOrpaM Ha CTaHIIISIX; aHAJII3 IUX CEHCMOTrpaM 3 METOIO BH-
SIBJICHHSI YaciB BCTYIIB Ta (a3 0OMIHHUX XBHIIb.
®BUYHA Ta MaTeMaTHYHA MOCTAHOBKA 3aJa4i MPO MOIIMPEHHS CEHCMIYHIX XBHJIb Y HEOTHOPI-
HOMY CepeIOBHIII (POPMYIFOETHCS 3 METOIO PO3B’SI3aHHS 33/1a4i MMPO BU3HAUCHHS BEKTOpA TEpPEMIleHb
(mBHAKOCTEH TIepeMillieHb, TPUCKOPEHb), TeH30pa Jedopmariiii 1 HampyKeHb Yy TOPH30HTATHHO-
HEOJTHOPITHOMY ITIBITPOCTOPI 3 BUTBHOIO TpaHuIieto. OTprMaHi Po3B’sI3KH TIOPIBHIOIOTHCS 3 JTAHUMU, OTPH-
MaHUMH B PE3YJIbTaTi CEHCMIYHOTO EKCIIEPHUMEHTY. Y pe3ylibTari MOPIBHSHHS JIaHUX eKCIIEPUMEHTY 1 MO-
JISITIOBAHHSI POOJISITHCSI BACHOBKH 111010 BIUTMBY 3HA4Y€HB Ta 3MIHU (Di3UIHIX TTAPaMETPIB CePEeIOBHIIIA.
Mertoa ynpaBiiHHs, GpopMyBaHHS eTaliB B3a€EMOJii MPOeKTY
1. Ertanu npoekTty. JXuTTeBHid UK MPOEKTY CKIATAETHCA 3 TIOCIIIOBHUX, (a3, sKi HE Ma-
I0Th TIEPEKPUTTS, 1 BU3HAYAIOTHCS MOTPEOOI0 PO3POOIICHHS AITOPUTMY Ta KOHTPOJIIO 32 BUKOHAHHSIM
3 00Ky BUKOHAaBIA. OCKUTBKH 3 €TalmaMy po3B’sI3aHHS OJHIET 3a/a4i MOKe OyTH TMOB’si3aHa BEJIMKa
KUTBKICTh MTPOEKTIB, TO B TAHOMY KOHKPETHOMY BHITaJIKy PO3TJISIA€THCS CaMe Ta YaCTHHA, sIKa 1acThb
3MOTY BUPIIIUTH Teoi3UUHY 3a/1a4y, MOCTABJICHY B JOCTI/DKCHHI, 1 BU3HAYUTHU il €KOHOMIYHHIA Ta
comianbHUN epekT. [IpoeKT MICTUTH y cO01 aNroOpuT™M BUBYEHHS BIUIMBY MPY)KHO-TUHAMIYHHUX e(eK-
TIB Ha 3eMHY KOpY, a caMme TIOKPOKOBE PillIeHHs 3a/1a4i 3 BUKOpUCTaHHAM rporpamu FEM [5].
Ha ocHOBI Takux IOCIIKEHD MOJIMIIYETHCS SKICTh 00pOOKH MaTepialiB mpo 00’ €KT, 30Kpe-
Ma, TUTaHHS JIOKAJTI3aIlil TIMOIEHTPIB MICIIEBUX 3eMJIETPYCIB, BUBYAETHCS JUHAMIKA PYXY IPYHTOBO-
r'0 MacuBY 3eMHOi KOPH ITi/I CTAHIIIIMH, MAaKCUMaJIbHI 3HAYSHHS IIBUAKOCTEH TEpEMIIIEHHsI 1 aKcere-
porpamM y IIyKaHUX TOYKaxX IMPOCTOPOBOTO PO3MIIIEHHS CTAHI[IH. J[OCTIKY€EThCSI HAPYKEHHS, SIKi
BUHHKAIOTh y 3€MHIH KOPi, JOCTIDKYETHCS BIUIMB IIMX HANPYXXEHb Ha 3eMHY KOPY B OCHOBI1 CTaHIII.
2. Iurepdeiic po3podieHoro nakery mporpam. OnuieMo KOpoTKo iHTepdeiic koprcTyBaya
Ta Mporpamy Po3B’sI3aHHS MPSAMOI JUHAMIYHOT 33/a4i CEHCMIKM 3 BUKOPHCTAHHSIM METOJy CKIHYCHUX
enemenTiB (FEM), sikuii BUpilTye MATaHHS MOCTABJIEHOTO MPOEKTY i BAKOPUCTOBYETHCS ISl IPOBE/ICH-
HS Ta IHTEpIpeTalii BXiTHUX JaHHUX 1 pe3yJIbTaTiB MOJICTIFOBAHHS CEHCMIYHOTO XBHIIHOBOTO TOJISL.
[Tpu 3amycKy mporpaMu BiTKpHBA€ETHCS BIKHO TOJIOBHOTO MeHIO iHTepdeiicy (puc. 1). ¥V ro-
JIOBHOMY BIKHI PO3MIIIIEH] KJIaBillli KOMaH/ YIIPaBJIiHHS, Ha3Ba SKUX 1 Jii, IKi BOHU BUKOHYIOTb, Xa-
paktepHi s oicaux mporpam "Windows" 0OpoOKH TEKCTIB 1 MATIOHKIB.
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FEM application for seismology - [Modell]
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Puc. 1. Bikno 201061020 MeHI0 inHmepghelicy npoepamu MOOent08aAHHS X8UTbOBO2O N0 MEMOOOM
cKinuenux enemenmis. Qoracmi 3 pisHUMU PIZUYHUMU BACMUBOCMAMU BIOPIZHAIOMbCS KOLbOPAMU
(6iominxamu). Ceimni 8y31u (3eneni) eusnauaroms oonacmi po3oummsi, memui 8y31u (Yep8omi) —
XapakmepHi moyku, susHauaroms epanuyi ooracmetl. Obaacmi MOX*Cymv XapaKmepuszy8amucs yHi-
KANbHUMU 81ACMUBOCMAMU. []dicepeno KOIUBaHb NO3HAUEHe 3iPOUKOI0 (WePBOHUM KOTbOPOM).
Tpuiimaui pos3miweni Ha OeHHill 2paHuyi PIBHOMIPHO 3 KpOKoM po3doumms mooeni. LlImpuxosaroio
(6in1010) NiHi€I0 BUOLIAEMBCS 0ONACTY, BLACMUBOCMIE K0T 3MIHIOIOMbCS

HoBusHa, mo nigBuinye peajibHy yCHilIHiCTh pe3y/bTaTiB peaJii3alii npoexkTy

Pe3yabTaTn podoru aaropurmy. Ilicns 3aificaenns obuncnens iHTepdeiic qae 3mory rpa-
(bIYHO MPEICTaBUTH PE3YAbTATH JUIsl BUOPAHUX BY3JIB PO3OUTTS. € MOXIHMBICTh NMEPETIIIHYTH TPU
TUNHU TpadiIHUX 3aJICKHOCTEN: celicMOTpaMu, CIIEKTPH Ta (as3u.

s BuOpaHO1 KOMITOHEHTH TEpEMIIIeHHs] MOYKHA TPOTJISIHYTH Tpacu ceiicMorpam (IIBUI-
KOCT1 TEepEeMIlleHHs), MOKJIMBO TaKOXX MOJUBUTHCH Tpadiku Ui MepeMillleHHs IIBHIKOCTI abo
Jpyroi MOXiHOT KOMIIOHEHT MepeMirieHHs. /i KO)KHOTo 3 THIiB rpadikiB MOKHA 3MIHUTH Jiana-
30H MPE/ICTaBJICHHS pe3yIbTaTiB: BIMOBIIHO YaCOBHH 1 YaCTOTHUI [T ceiicMorpam i CiekTpiB [4].

Ha puc. 2 npezcraBieHa Mozienb po3pizy OynoBU 3eMHOI Kopu Tia YOpHOOMIBCHKOI aTOMHOIO
€JIIEKTPOCTAHITI€0, Ha pHC. 3 14 Tpe/IcTaBIIeHI TeOpeTUIHA CeiicMoTrpamMa 3aJIeKHOCT] BEPTUKATBHOT KOMITO-
HEHTH IIBUIKOCTI MEpEeMIllIeHHs] Bil Yacy Ta CHEKTPH INepeiaTHuX (YHKIII BEPTHKAIBHOI KOMIIOHEHTH
IIBUJIKOCT1 TIEPEMIIIEHHS [T MOZIEITi CeMCMIYHOTO po3piBy 3eMHO1 kKopu T YopHoOunbepkoro AEC Bint-
TIOBITHO, sIKi BAKOPUCTOBYIOTHCS [T iHTEPITpETallii Ta BACHOBKIB 100 CTaHy 36MHOT KOPH ITiJT CTAHITIEO.

& Vp=244 Vs=183 Ro=1670

¥p=284 Vs=211 Ro=1910

V9105 = 3051 Ro- 1890

-0

000 280 a0 as0 aun s FEO O @00 S50 w00 040 o

Puc. 2. Pospisz 3emnoi kopu nio YopHoOuibcoKoio amomMHOK eleKmpOCMAaHYIer. CetucMiuHi Xapax-
MepUCMuUKU MOOei 20PU30HMATbHO-HEOOHOPIOHUX WAPI8 [ PO3IOMY, PO3MIWEHHS NPUMa4ie — Ha
BLNbHIU 2pAHUYL NO 2OPU3OHMATL 3 KDOKOM 4 M
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Puc. 3. Teopemuuna ceticmoepama 3a1exiCHICMb 6ePMUKAILHOL KOMNOHEHMU WE8UOKOCMI nepemi-
wjenHs (y 6IOHOCHUX OOUHUYSAX) IO YACY, PO3PAXOBAHA HA OEHHIl NOBEPXHI 8300824 NPOQINI0 O
Mooeni ceticMiyHo20 po3pi3y 3emMHoi kopu nio Yoprodounscokorw AEC

&0 a0 100

f,Hz

Puc. 4. Cnexmpu nepedamuux (yHKYiu 6epmuKaIbHOi KOMNOHEHMU WEUOKOCMI nepemiujenHs (y
BIOHOCHUX OOUHUYSX) Y 3ANEeHCHOCMI 8I0 YACMOmuU OJisi MOOEL CEUCMIYHO20 PO3PI3y 3eMHOI KOpU
nio Yopnobunrvcorxoro AEC

Po3paxyHok eKOHOMIYHOTO epeKTy NpoeKTy

VY npomy Mmigxo/i eKOHOMIYHUI MOKA3HUK MOKa3ye MEPEBUILEHHS BapTICHOI OLIHKU PE3YIlb-
TaTIB HaJl BapTICHOIO OI[IHKOIO CYKYITHUX BUTpPAT PECYPCIB 32 BECh CTPOK 3/IICHEHHS 3aXOAIB, 10
00UHnCITIOETHCSA 32 HOPMYIIOIO:

Eq =Ry —Vy,
ne E, — exoHoMIuHMI e(eKT 3aX0/11B HayKOBO-IOCIIIHOT po0OoTH;
R, — BapTicHa OL[IHKA PEe3yabTATIB 3A1ICHEHHS MOJEIbHUX JOCIIKEHb 3a PO3PaXyHKOBUH IIe-
pioz;
V, — BapTICHA OL[IHKA BUTPAT Ha 3AIMICHEHHS 3aX0/(IB 3 BUKOPHCTAHHAM ICHYIOUUX 33 PO3PAXYH-
KOBHI TIepioJ.
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Y mpoMy BUNAAKY NPH 3aCTOCYBaHHI MPOTPaMHOrO 3a0e3MedeHHs, 3alporOHOBAHOTO B
CTaTTi, YMCEIBHICTh JIFOJCHKUX PECypCiB JUIsi BUKOHAHHS 3a/ladi BUBYEHHSI KOJMBHUX MPOIIECIB, 1X
CIEKTPIB 1 HANpyX)eHO-1e(opMOBaHOTO cTaHy MacuBiB mopou iy AEC 3BeneThesi 10 BUKOHAHHS
pOOOTH OJHIEIO JIOAMHOIO Teo]i3UKOM-IHTEpIPEeTaTopoM. 3apa3, MpU MEXaHIYHOMY PO3PaXyHKY
Ii€T 3312491 KUTbKICTh CTAHOBUTH K MIHIMYM ITSTh 0ci0. ToMy BUTpaTH Ha 3apoOiTHY IUIaTy mpa-
I[IBHUKAM CYTTEBO CKOPOTSITHCHL.

PosrnsiHeMo eQeKTHBHICTh PO3pOOKH, MPOBIBIIM aHATI3 HAsIBHOTO NMPOrPaMHOrO 3abe3re-
4yeHHs. Tak BapTiCTh MOTPIOHUX IilEH3iHHNX Bepciii mporpam Ha KiHenb 2013 poky € Takoro:
MatLab Simulink — 29000,0 rpa; Comsol Multiphisics — 66000,0 rpua; MD Nastran Linear Struc-
tures Package — 252000,0 rpH.

3anpornoHOBaHUK HAMM MIAXIJ ACMIEBIIUH 1 OUTBII YCHIITHUMA, HDK MPH BUKOPUCTAHHI JT0Ci
icHyrounx metoaiB. Ilpu Oyap siKili MOCTAaHOBI MPOOJIEMH, BUPIMIEHHS JaHOI €KOJIOTr0-reoi3nIHOT
3a7a4i CIPOIIY€ETHCS, HEOOXiTHA KUTBKICTh JIFOACKKUX PECYPCIB MIHIMI3Y€EThCS, a MMOKa3HUK €KOHOMi-
YHOTO e(eKTy CTAHOBHUTH (PO3IIITHEMO HaiiienieBInii Bunaiok — Bukopuctanus MatLab Simulink):

E,. =29000,0-13000,0 =16000, O[epH] ,

ae 13000,0 rpH — BUTpaTH Ha KymiBiio mporpamuoro 3abesneuenns Delphi XES (8000,0 rpH) Ta
3apo0ITHY TJIATY KOPUCTYBAUY MPOTPAMHOTO TTAKeTa MPH JOCIIPKEHHI Ha KO)KHOMY 00’ €KTI.

Omxe exkoHomiuHuid edekt Ha kiHeub 2013 poky Binm peainizaiii MPOEKTY CTaHOBHTHME
16156,0 TpH, mpu MiHIMaTbHUX BUTpaTax Ha HeoOXigHE MporpaMHe 3a0e3nedeHHs. [ pemrTu Bu-
najKiB BiH Oyne OunpmuM. 3aranom Tpeda 3a3HAYMTH, IO MiJBUIICHA €PEKTUBHICTh OE3MEKH eKC-
TUTyaTallii aTOMHUX eJIEKTPOCTAHIIIil MaTUMe HEOLIHEHHHH CoLiaIbHUH e(eKT.

BUCHOBKM. [lanunii KOMIIEKCHUNA MiAX11 10 BUPIMICHHS 33]a4di € HOBUM y CETMEHTI €KO-
noro-reodizuku. [locTaHoBKa 3a7a4i € YiTKOIO, a ii pO3B’sA3aHHS CKOPOUYEHE 1 MOKPAIIeHEe HAa OCHOBI
3aCTOCYBaHHSI HOBOTO TPOTpaMHOTo 3abe3neueHHs. Lle nae 3Mory He TUTbKM BUKOHYBAaTH MOJIEIIO-
BaHHS Ui PO3PaxyHKY BIUTUBY €(PeKTiB HATypHOI MPYKHOCTI, 30KpeMa, TEPMIYHUX e(eKTiB, a U
BIUIMBY TakuX (PakToOpiB, K PO3IOMH, BUBUMTH iX AMHAMIKY 1 Ha OCHOBI I[bOTO CTaH 3€MHOI KOpHU
MiJI aTOMHUMH €NEeKTpOCTaHIisiMU. Llel miaxig € HOBUM, OCKUIBKM paHillle 3a/adi BUPIIIYBAINUCH
IHIIMMHA OUTBIIT 3aTPATHUMHU CITOCOOAMMU SIK 32 9acOM, TaK i 3a pecypcaMiu 1 ePeKTUBHUM, aJ[KE 3a0-
Ia/DKYE Yac 1 piHaHCOBI BUTPATH HA BUPIIIEHHS JOCIIKYBaHOT TPOOIEMH.
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10.11. Cmapooyé, b.E. Kynavoeckuit, T.M.I'onuap, I1.A. Byouuk

YIIPABJIEHUE MPOEKTAMH U3YYEHUSI MOJEJIEA YIIPYTO-TMHAMAYECKHNX
IOPEKTOB 3EMHOU KOPBI IO ATOMHBIMMU JIEKTPOCTAHIIUAMHU

[TpuBeneHB OCHOBHBIE COCTABJISAIOIINE Pa3pabOTKU MIPOEKTOB OE30IACHOCTH 3AaHUM U COO-
PYKEHHI B 3aBUCHMOCTH OT y4aCTKa MECTHOCTHM, Ha KOTOPBIX OHM pa3melieHsl. MccinenoBanus
MPEeJUIaraeTcsl BBIMOJIHUTH METOJIOM 10I00pa C UCIOJIb30BaHUEM MOJIEITUPOBAHHS METOJIOM KOHEU-
HBIX JJIEMEHTOB HaNpsHKEHHO-e(POPMUPOBAHHOTO M JUHAMUYECKOTO COCTOSHHS 3€MHOW KOpHI B
OKPECTHOCTH WH)XEHEPHBIX 00BEKTOB. PacCMOTpEeH alnropuT™ OmpeAeseHus YCTOMYMBOCTH 00bEK-
TOB B YCJIOBUSIX UYPE3BBIYAMHBIX CUTYAIMH C UCIOIB30BAaHUEM MTPOTPAMMHOTO OOeCTIedeHus1, pa3pa-
6otannoro ydeHsiMu JII'Y B[ u UT'® HAH VYkpaunsl. [IpuBeneHs! cBeeHUSI C TOUKH 3pEHUS
HKOHOMHUYECKOH U COIUabHON APPEKTUBHOCTH MPEIOKEHHOTO TIOIX0/1a.

Kntoueswie cnosa: ynpapiieHue IPOCKTAMH, aTOMHAs 3JIEKTPOCTAHLUSA, YIIPYro- JUHAMHUYE-
ckuit 3¢ exT, 3eMHast Kopa.

G.P. Starodub, B.E. Kuplyovsky, T.M. Gonchar, P.A. Budchyk

PROJECT MANAGEMENT OF THE PATTERNS OF ELASTIC-DYNAMIC
EFFECTS IN THE CRUST UNDER NUCLEAR POWER PLANTS

The main components of the buildings and structures safety projects with regard to the loca-
tion area arwere presented in the article. It has been suggested to carry out the research with the
help of selection method using finite element method of stress-strain and dynamic state of the crust
in the vicinity of engineering objects. The algorithm of determination of objects stability in
emergencies using software developed by scientists from Lviv State University of Life Safety and
S.1.Subbotin Institute of Geophysics, National Academy of Sciences of Ukraine was considered.
The information from the point of view of economic and social effectiveness of the proposed
approach was given.

Key words: project management, nuclear power plant, elastic-dynamic effect, the Earth's crust.
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