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Po3pobieno MeToquKo-NporpaMHuii KOMILIEKC JAJIsl IPOTHO3YBAHHS HA(TOTra30HOCHOCTI
Nopix po3piziB cBepIJIOBUH HA OCHOBI CHCTEMH TeOPETHYHHMX Ta eMIiPUYHHUX CHiBBiIHOLIEHbD.
Sapo NporHo3HMX po3paxyHKiB (MPOrHo3Huii pyHkuionan) peandizopano Fortran-nporpamoro.
Pemity po3paxynkiB BHKOHaHO 3acobamm Excel. HaiinoBimy iHTepakTHBHY Bepcilo
NMPOrpaMHOIo KOMIJIeKCY CTBOpeHO MoBoIo C#.

KalouoBi cioBa: mpornodyBaHHsi HagTOra30HOCHOCTI TOPi, MeTOIMKO-TIPOTrPaMHUI
KoMILTeKe, cepenoBuine Fortran, 3acodu Excel, moBa mporpamyBanns C#, Bisyamizamis
pe3yJbTaTiB 004YUCIeHb.

The software for predicting oil-gas-water-saturation of rocks in open-casts of wells with
the system of theoretical and empirical relations is devised. The core of the prognostic
calculations (the prognosis functional) was realized by the Fortran code. The rest of the
calculations were done by means of Excel. The newest interactive version of the program
complex was carried out in the C# language.

Key words: predicting oil-gas-water-saturation of rocks, methods and software complex,
Fortran environment, Excel tools, the C# language, calculations visualization.

Beryn

JlocmimkeHHsT po3pi3iB CBEPUIOBHH TSI BUSIBIICHHS TIOKJIAJIB BYTJICBOIHIB € aKTyaJIbHOIO 3a/1adueio
HadTorazomnoIrykopux podir y cBiTi. Taki mOCHiKEHHS MependadaioTh OTPUMAaHHS Ta aHali3
KOMITJIEKCHUX IaHUX TEOJIOTIYHUX Ta KEPHOBHUX IOCTIIKCHb CBEPUIOBHH, Pi3HI MaTEMaTHYHI ITiIXOIH,
CIIoco0w, METOIM, BiAIOBIIHI ITAKETH KOMIT FOTEPHUX IPOTPaM.

Y wMexax po3B’s3amHs 1€l 3amaui Hamu (Ckakanbcehkoro JI. B.) po3pobieHo MeTomuky
MIPOTHO3YBAHHS ITOPUCTOCTI 1 THITY (hJII0IMOHACHYIECHHS ITOP TIOPia Y po3pi3axX CBEPAJIOBUH 32 KapOTaXKHUMU
1 kepHoBuMH mganumu [ 1-10] Ta il BmockoHaIEH1 BapiaHTH, 30KpeMa, Ha OCHOBI IPOBEICHOTO CILTHHO 3 A.
B. HazapeBudem aHanizy nerpodisudHux XapakTepucTuk mopix [1, 5—10].

MeToro CTaTTi € TPEACTaBUTH PO3POOJICHI y MeEXKax CTBOPEHOI METOMWUKH IPOTHO3YBaHHS
Ha(TOra30HOCHOCTI MOPiA y po3pizax CBEPUTOBHH aJTOPHUTMH Ta IMPOTrPaMHi 3aCO0M IS PO3PaxXyHKIB 3a
MaTeMaTHYHOI MOIEUTI0 TIpChKOI TOPOAM YCIX NPYKHUX IapaMerpiB MOCTIDKYBAHOTO pPO3pizy, 3
OTPUMAaHHIM IS [HOTO TAaKOX EMITIPUYHUX 3aJIeKHOCTEH MUK TPYKHUMH 1 KOJEKTOPCHKUMU
XapaKTepUCTUKaMH TOpPOIH, IO 3abe3nedye epeKTUBHE 3aCTOCYBAaHHS METOAWKH IO MPOTHO3YBAHHA Y
pO3pi3i KOHKPETHOI TOCITIHKYBAHOT CBEPUTOBHHU JIJISl OYIb-SIKOTO PETi0HY, CTPYKTYPH Ta TUITY opinx [4].
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MeTtoanka NporHo3yBaHHs HaGTOra30BOAOHACHYEHOCTI MMOPia y po3pi3ax cBepAIOBHH

Po3pobrnieny HaMu MaTeMaTH4YHy METOAMKY IPOTHO3YBaHHS HA(TOra30BOJAOHACHYECHOCTI TOPIT Y
po3pi3ax CBEpUIOBHH 32 JAHUMH aKyCTHYHOI'O KapoTay 1 KEpHOBHX JOCTi/KeHb [, 4] CTBOpEHO sK
KOMITJICKCHUH MaTeMaTHYHUH anapaT. BoHa 0a3yeThcs Ha ajiekBaTHIA (i3nuHIN Mojeni TBep1ol MOpUCTOi
TipchKOi MOPOJIM 1 Ha BIAMOBITHMX TEOPETHYHHMX CITIBBIIHONICHHSX, & TAKOXK HA EMITIPUYHHUX 3aJICKHOCTSIX
MK MPYKHUMH 1 KOJIGKTOPCHKUMH XapaKTEPUCTHKAMU TIPCHKUX MOPiJ 1 HA IJAHUX aKyCTHYHOTO KapoTaxy
(AK) s KOHKpETHHX JIOCHIJDKYBAaHHMX CBEPJIOBUH 3 BHUKOPHCTAHHSM SIK KIIOUOBOTO y pPO3paxyHKax
rmapamMerpa CTHCIUBOCTI Topia. OCHOBOIO METOAMKM € KOMILICKC CITIBBIIHOIIEHb MDK NPY)XHUMHU
nmapaMeTpaMH IIOpi[, [0 BPaxOBYIOTh BIUIMB JIIOYOr0 THCKY (TJIMOMHM), IOPHCTOCTI, HEMIHIAHOL
MPYKHOCTI BIATIOBIHO 10 CTPYKTYPHHX 1 PO3CIFOBAILHUX OCOONMBOCTEH TIpCHKHX MOpix (IIapyBaTocTi,
MikponopucTocti). [lopiBHIOIOYH BEIMYHHN MIBUAKOCTEH, OOYHCICHUX 32 TEOPETHUYHIUMH Ta eMITIPHYHIMH
3aJIeKHOCTSAMH, 3 PAKTUIHUMH JAaHUMH MBHIKOCTeH (32 AK), mporHo3ytoTh THIT 3alIOBHIOBaYa TIOD.

Jns BunankiB BiacytHocTi maHux AK 1uist HOCiiKyBaHMX CBEp/JIOBHH UM OKPEMHUX IHTEpPBAIB
iXHIX pO3pi3iB PO3POOJIEHO BapiaHT METOAWKH 3 BCTAHOBJICHHSIM 1 BUKOPHCTAHHSIM KOPEISIIHHUX
CHIBBITHOIIIEHb 1 JaHUX celcMokapoTaxy, ramma-kaporaxy (I'K) [10], emexTpokaporaxy, ogceTHHX
JaHUX.

[Iporpamui 3acobu ajas peajizailii MPOrHO3HOI METOAMKH PO3pPOOJICHO y cepenoBuiax Fortran ta
Excel. Meroauky ampo0OoOBaHO Ha JaHWUX CBEPJIOBHH HHU3KH CTPYKTYp 3axiHOrO Ha()TOra30HOCHOIO
periony VYkpaiam (1-Jlimmacbkoi, 18- i 19-3amyxancekux, 2- 1 4-IliBHiYHO-3apiuHSHCHKHX, 28-
1 28 /1-HuknoBunpkux, 3-byuanskoi, 15-JlymuHCBKOT).

Jliis peanizaiii METOOMKH PO3Pi3 CBEPIUIOBUHU PO30OMBAETHLCA HAa YMOBHI mpomapku (puc. 1, a),
KUIBKICTh SIKMX BIJIIOBIJAa€ KUTbKOCTI BUOpaHMX Ul aHami3y BXigHuX naHux AK (iHTepBajbHOro 4acy).
VY KOXKHOMY MPOMIAPKY TIPCHKI MOPOAN PO3TIISIAIOTECS SIK HENHIHHO-TIPYKHE TBEpJie ABO(a3He (TBepauii
CKeleT 1 3amoBHeHi (uiroigoM (piguHOK abo Ta30M) MMOPH) KBa3iOAHOPIIHE I30TPOIHE TPILNIMHYBATO-
nopucTe cepenonuiie (puc. 1, 0).
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Puc. 1. Dizuxo-mamemamuuna mooenb po3pisy c8epono8uUHY (a) i CMPYKmMYypHA MoOelb 2ipcbkoi nopoou (6)

MaremaTnyHa MoOJelb, sKa OIKCYE JOCHIDKYBaHE CEpEllOBHINE, AaKyMVIIOE TEOPETUYHI
HarpafoBadas 0aratbox gochimgaukiB [11-18]: eneprerwmunmii mpuamun Jx. Emen6i mms omwmcy
yCepeqHeHNX TPYKHUX KOHCTAaHT TBEPJIOr0 CEPEJOBHUINA 3 HATIOBHEHUMHU CPEPUYHHUMH BKIIOYCHHSMH
[11]; mnpencraBmenns Jx. Bomma s cepemoBuwma 3 TIyCTOTHHMH BKIIIOUCHHSMH, T100YyIOBaHi
®. 'accmanoMm [12] mms 1iei Momeni 3B’ 3KH MK IPYKHUMA MOAYJISIMH CYXHX 1 (IFOiTOHACHUEHUX TOPif
Ta iX yrounenHs ®penkenem i bio [14]; y3araneraeni T. Bepoutibkum i O. ®enopumuaum [13] Bupasu mis
ONKCY TIPY)KHUX BEITUYHH OYIb-SKOTO THITY MOPOAW 3 JOBUILHOIO KUIBKICTIO 1 PO3MIPOM BKIIIOYCHD
(mopuctux 1 TpimmHYyBaTHX). Jl0 Yy3araapHEHOr0 ONHWCY BBIWNUIM CKIIAIOBUMH TaKi IapaMeTpH:
CTUCIIMBICTh, MOAYJIh 3CYBY TOpiZ, KOe(Ii€HT MOPHCTOCTI (3arambHOi, ©()EeKTHUBHOI 1 TPIIIMHHOI),

211



koedimient aedopmariii (koedimient [lyaccona), ryctuna (06’eMHa — qBo()a3HOrO CepeaoBHUIIA, TBEPIOL
MaTpuIll i HanmoBHIOBava mop). OTpuMaHi 3a I[i€l0 MOAEIII0 TEOPETHYHI CIIBBiTHOIICHHS CIYTYIOTh Y
METO/IUIII JUTSE OOUMCIIEHHS BEJTMYMH MPYKHUX MOAYIIB CYXHX MOPiJ 4epe3 Taki — s III0iIOHaCHYCHHX.

BpaxoBaHi y TEOpPETHYHHX CHIBBIIHONIEHHSAX 3aJ€XKHOCTI INBUIKOCTEH TPYKHUX XBWIb BiX
YCepEAHECHUX MPYKHUX KOHCTAHT TBEP0i MaTpHIli cepeoBuiia, BcraHosieHi I'. Kacrepom i M. Tokcy3om
[15], 3a0e3euyIoTh €IMHICTD 1 OJIHO3HAYHICT PO3B’A3KY i€ CHCTEMH PIBHSHb.

EmmipuuHi criiBBiHOMIEHHST HEOOXIIHI TAKOX ISl TIPUB’SI3KM PO3PAXyHKIB 10 peabHUX TMPYKHHUX
XapaKTEPUCTUK MOPiN (CTUCIUBICTD 1 MOIYJb 3CYBY, XapaKTepHi MOPUCTOCTI MOPiT KOHKPETHOT'O PETIOHY,
POIOBHIILIA YK CTPYKTYPH).

AJITOpUTM peajiizanii MeTOAMKH

Jnis peamizanii cTBOpeHOI METOJMKH PO3POOIICHO BIAMOBIIHE MpOrpaMHe 3a0e3MeUeHHS, Y SIKOMY
PO3paxoBYIOTh TIOBHHUH HAOIp NMPYKHUX XapaKTEPUCTHUK Ta TUM (IIIOIOHACHYCHHS MOPiJ PO3pi3y, OKpEeMO
JUIS KOXKHOT'O YMOBHOT'O Mporrapky. L{i oCHOBHI JJIs METOIMKH OOYHUCIICHHS peali3oBaHO Y CEePeIOBHIII
Fortran. Inmmn po3paxyHKH, 30KpeMa BCTAHOBIICHHS EMITIPUYHUX CHIBBIIHOMICHh MDK PI3HUMH
napaMeTpaMy Ui KOHKPETHUX THUIIIB 1 MIATHIIB TOPiJ, aHali3 pi3HUX CTATHCTHYHHX XapaKTCPHCTHK
BXIIHUX JaHWX, MPOMDKKOBHX Ta KIHIIEBUX pE3yNbTaTiB, TpadiuHe MpeACTaBICHHS IUX pe3ylbTaTiB
BHKOHAHO y cepenouiii Excel.

[Iporpamue cepenosuiie Fortran (Fortran-2008) [19, 20] BuOpaHo ajis peajtizaiiii METOIAUKH Yepe3
MOXIIUBICTh €(DEKTUBHO peari3yBaTH y HbOMY HEOOXiJHI CKJIaJlHI MaTeMaTH4Hi iTepalliiiHi po3paxyHKH,
PO3BUHYTI 3acO0M pOOOTH 3 MacMBaMH JaHUX 1 HAsABHICTh BEJIMKOI KITBKOCTI PI3HMX MaTeMaTHYHHX
o10miorek. Taomuii Excel (Excel 2013) [21] natoTh MOXIIMBICTb 3pYYHO PALOBATH 31 BXIAHUMH JaHUMH 1
pe3yibTaTaMi B IHTEPAKTHBHOMY PEXHMi — BHKOHYBAaTH JPiOHI pO3paxyHKH, Bi3yani3yBaTH BapiaHTH
pe3ynbTaTiB 00YHCIIeHb, 3aMIHATH, KOMOIHYBaTH Pi3HI HaOOpH JaHWX 1 pe3ynbraTiB, MOAU(IKYBATH UM
AIPOKCUMYBATH iX, 3HAXOAUTH KOPEIIALIHHI CIIBBIIHOMICHHS TSI PI3HUX HAOOPIB TaHUX.

Ba3zoBuii BapianT MeToAMKH

3arajgpbHUIA aJIrOPUTM peaitizailii MeTOAUKU Iepeadadyae MiAroTOBKY BXIIHUX JaHHUX, HMPOBEICHHS
HEOOX1JIHUX 00YMCIIeHb, Bi3yalli3allilo Ta aHalli3 OTPUMAaHUX PE3YJIbTATIB.

1. BxiaHi naHi

Ilepen modaTkOM TMPOTHO3HOTO PO3paxyHKY TOTYIOTh BXijHI nani. Hacammepen 3anaroThb
napaMmeTpuuHy 0a3y Ui I0CTiKyBaHOro periony. Ile — BioMi HOpMOBaHI €KCIIEPUMEHTANIbHI 3HAYCHHS
CTHCIIMBOCTI Ta MOJYJS 3CYBY JiIsl (IFOITOHACHUSHUX TIOPiJ] JOCIHiPKYBaHOTO PETIOHY 3 XapaKTepHUMH
3HAYEHHSMH MTOPUCTOCTI 1 JJISl PI3HUX THCKIB (TTMOWH 3aJIsIraHHs TOPIiN).

3arajabHUM JUIS PO3PaXyHKIB € HaOIp TaKUX KOHCTAHT (TaOmuiis).

IMapameTrpn reosoriunoro po3pisy cBepAJIOBHHH IJI BUKOPHCTAHHS y porpami

Hasga mapamerpa

JocnimKyBaHui iHTEpBaJI CBEPIIOBUHH, M
[uTepBanbHUii Yyac, MKC/M

MiniMaasHa MIBUAKICTH HO3I0BXKHIX XBHIIb, M/C
MaxkcuMaibHa HIBUAKICTE ITO340BKHIX XBHIIb, M/C

KinbkicTs BiiOpaHnX 3HAYEHBb IHTEPBAIBLHOTO Yacy B IOCIIIXKYBAaHOMY 1HTEpBalli CBEPIOBHHH
ToBIMHA JOCTIIKYBAaHOTO POLIAPKY IIOPOIH, M

CTHcuBicTh BoTOHAcHUYeHoi nopoy, ITa™

T'yctuna TBepoi dasu, Kr/m

KoeoimienT 3011bIIEHHS THCKY 3 TIIMOMHOIO B eMITipu4Hii GopMyiti st rubuH, Hrk4ux 3a 2000 m
Koeoiuient [Tyaccona

TIpHCKOPEHHS 3eMHOTO TSKiHHS, M/C”

HIBHAKICTH MO3M0BXKHIX XBUIIb Y TBep/ii (a3i mopoau, mM/c

HIBHAKICTH MO3M0BXKHIX XBUIIb Y rroini, M/c
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OCHOBHOIO BXIJHOI 3MIHHOIO JJIsi MPOTHO3HUX oOumcieHb € naHi AK (iHTepBanbHuMi uyac /
MIBHJIKICTD TIO3JJOBXKHIX XBWJIb Y TOPOJIi). OTPUMATH iX MOXKHa ONU(pyBaHHSAM rpadika iHTEPBAILHOTO
Yacy (3 KapOTa)kHOI JliarpaMu) MporpaMHUMH 3acobamu (opium, windig 2.5) abo BHOIpKOO 3HAYEHB I[LOIO
yacy 3 las-chaiina (puc. 2, a). 3Bigcu x OepeMo JaHi Mpo T'yCTUHY NPOMUBHOI pimwHHU. BXimHi nani
MIBHJIKOCT1, TITUOWHU (pUC. 2, 6), IXHBbOI KUTBKOCTI (BIAMOBITHO 10 KUIBKOCTI MPOIIAPKIB N), MaHi Tabnuii
30epiraloThCs Y TEKCTOBUX (paiiaX i 3UMTYIOThCSI OCHOBHOIO fortran-mporpamoro.

Gz4 .Ohmm - GRADIENT BORE OF LENGTH 4.25 M 4,200 4.400 4.600 4.800 5.000 5.200 5.400 5.600
GZ3 Ohmm - GRADIENT BORE OF LENGTH 2.25 M 5.B00 &£.000 6.200 &6.400 &.600 6.800 7.000 7.200
GZ2 Ohmm - GRADIENT BORE OF LENGTH 1.05 M 7.400 7.600 7F.800 B.000 B.200 8.400 B.600  8.800
- 3.000 9.200 9.400 9.800 9.800 10.000 10.200 10.400
GZ1_Ohmm- - “GRADIENT BORE OF LENGTH 0.45 M 10.600 10.800 11.000 11.200 11.400 11.600 11.800 12.000
- - GAMMA RAYS 12.200 12.400 12.600 12.800 13.000 13.200 13.400 13.600
OT 77— ACOUSHEAT 13.800 14,000 14.200 14.400 14.600 14.800 15.000 15.200
DS m - BOREHOLE DIAMETER 15.400 15.600 15.800 16.000 16.200 16.400 16.600 16.800
DK : 157600 18,300 19,000 19,200 19,200 15.600 15.800 20,000
BK_.Ohmm - LATERAL LOG BORE 20.200 20.400 20.600 20.800 21.000 21.200 21.400 21.600
~Parameter Information 21.800 22.000 22.200 22.400 22.600 22.800 23.000 23.200
# 23.400 23.600 23.800 24.000 24.200 24.400 24.600 24.800
FMMEM.UNIT VALUE PARAMETER DESCRIPTION 25.000 25.200 25.400 25.600 25.800 26.000 2&.200 26.400
P 26.600 26,800 27.000 27.200 27.400 27.600 27.800 28.000
- ! 28.200 28.400 28.600 28.800 29.000 29.200 29.400 29,600
EKB .M 350 : Elevation,Kelly Bushing 29,800 30.000 30.200 30.400 30.600 30.800 31.000 31.200
TOL M -9999;Tgta|Depth-|_ggge[ 1. 400 1. 600 1. 800 000 00 400 B0 200
RMF _OHMM -9999 : Mud Filtrate Resistivity

MFST DEGC -9999 : Mud Filtrate Sample Temperature MBF3. 534047, 685123, 845255.125400, 735551, 275124, 295259.,12
BS MM -3999 : Bit Size 5123.404440, 704874 . 305258, 654 757, 524501, 285035, 380732, 08
BHT .DEGC 0999 Betters-Hale Temp. (Max Temp) 5431, 005083, 555182, 205494, 635480, 655328, 985333, 3595464 .15
AVST .DEGC -9999 : Average Surface Temperature 5374.785244.425412.315481.165379, 2755344 .,165525. 955314 .40
DFD GIS3 12 Drilling-Fluid Density 5342, 715452, 515397, 245420, 385409, 795406, FEH520.175326.06
~Qther Information 5341, 715452 385482, 705353, 870371. 325343, 685426.445365. 38
# 5306.6250352. 555270, 1a58288, F75385, 7053092, 730417850427, 97
5368.355300.345404 . 275430,135311. 575382, 7454358, 635464, 69
This file has been produced by the DBMCRV32.DLL version 2.3. 5452.895310. 035365, 365422.915373. 314809, 8375095,135640. 0%
All Right Reserved. 5388, 745406, 715412, 815359, 435437, 095439, 635324, 615395, 72
(C) 1998-2002 by Glushkav Institute of Cybernetics. dep.&145. 520905, 395220, 335327, 545318, 275407, FF5385. 235252, 155371, 32
GeoPoisk customer sevics: GeoPoisk@ukr nt, wunw GeoPoisk com 5335.355357.075307.125292.635356. 065242, 055354. 015369, 33
5315.845324,.615362.915312,935355, 5052598,415327. 5345316, 80
2 5385.235345.165330.465310, 035231, 225335, 845241, 585310, 98
S4EE,. 035255, 075217, 145208, 415289, 2452091, 655269, 625056, 58

# Depth TMP T2 T PZ PS PM2 PMI
# 0GZ NGK MPZ MGZ MDS MBK IRL KR (398.805529. 985327.055252.4585247. 755132.443168. 015235. 93

a 6

Puc. 2. @paemenm kapomadichoeo las-gpatina pospizy ceeponosunu 3-Byuayvka (a). Exincamu éudineno 2ycmuny
npomusHoi piouru (6ypoeoco posuuny) i nogioomaents npo nasenicmos AK. 3pazok niocomosanux éxionux Oanux
(enubunu, weuokocmi) ons oouuciens ()

HactymHUM KpoKOM € BH3HAa4YeHHS KOE(III€HTIB eMIIPUYHHX 3alIKHOCTEH BiJ MOPHCTOCTI Ta
TUCKY JUTst CTUCIUBOCTI (1) 1 MOITyJIsl 3CYBY HACHYEHOT PIAMHOIO 1 Cyxoi mopoau. Taki 3a/IeKHOCTI MOTPIOHI
JUIs pO3pPaxyHKIB y OyIb-sIKiil TO4I po3pi3y, TOAl SK MapameTpudHa 6a3za Mae€ JIMIIE JUCKPETHE YUCIIO
eKCIEepUMEHTAIbHUX 3HaueHb. KoeillieHTH 3HaXOmAThCsA METOJIOM HaWMEHIIHUX KBAJpaTIB Y CepeIOBHILI
Excel an Fortran 3a popmynamu:

ﬁij=A+C~p,-+D-cp,-j~pf,i=1,n;j=1,m; (1)

ne j=1,m — KUIBKICTh 3HaY€Hb IMOPHCTOCTI, BUMIPSIHUX B OJHOPITHOMY i-My TpOIIApKy; i=1n

KUIBKICTh MPOIIAPKIB a00 3HaY€Hb IHTEPBAJIBHOIO YacCy JJIsi OKPEMOI'o po3pi3y; B> Piis Pi ~ 3HAYCHHS

CTHCITUBOCTI, TOPHUCTOCTI, IUIACTOBOTO THUCKY B i-My OAHOPIIHOMY MPOMIAPKY PO3pi3y CBEPIIOBHHH,
OTpHMaHi 3a TaHUMH IeOIONYHUX Ta Te0(I3UUHUX JTOCIIIKEHD 1 MPUBEACHI 10 O€3PO3MIPHUX BEIUYMH.

[Ipuknan po3paxyHKIB KOCQIII€HTIB EMIIPUIHOT'O CIIBBIIHONICHHS CTHUCIMBOCTI, MOPHUCTOCTI 1
THCKY JUTS TAaHUX 3aX0My Y KpaiHu, peari3oBaHuX B Excel, momano Ha puc. 3. 3Ha4eHHS MPYKHUX KOHCTAHT
TBEpA01 MaTpHIli Topoau (MOIYIsI 3CYBY (ut;), Koedimienta Ilyaccona (vri), Tutockoro Momyss aedopmartiid
(Mr;)), HeOOXiH1 Tt TOBU3HAYEHHS HAIIOT CHCTEMH PIBHSIHB, 00YHCITIOTh B Excel (puc. 4).

ITotiM 3a TeopeTHUHUMH criBBigHOIICHHIMU (dopmyiu (2)—(5)) 1 moOOymOBaHUMH EMITIPUYHUMU
3IEKHOCTSMH TSI TaHUX CTHCIIMBOCTI 1 MOIYJIS 3CYBY I (DITFOIMOHACHYICHHUX TIOPiJl, 3 BUKOPUCTAHHIM
pO3paxoBaHUX TPYKHUX KOHCTAHT TBEPJOi MATPHUINl MOPOAM OOYHCIIOEMO ISl JUCKPETHOTO YHCIAa
MTOPUCTOCTEH 1 TUCKIB 3 IMapaMeTPHUYHOl 0a3u YMCIIOBI 3HAYCHHS CTHUCIMBOCTI 1 MOIYJISA 3CYBY IS CyXHX
nopin [1, 13].
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Jan pasp iienTis Hexiniinoi sa icT i hoi: HEX MOPLT ELX THCKY §opMyEMo BHPasH TAKHE 3ATeAHOCTEH ANA KOANOTO 3 33TaHHY THCKIE i oTpuMan |
l\damommumbm mpmmpmrm

TlotpiSao 35YAYEATH EXIip: , Axe & H TOPiA B3A0EX POSPisy CEEPRNCERAR, TOOTO, AA PiSHIX THCKIE.
pir2 ai ai-pi bi Inbi In pi In pidnbi n (piy*2
0,01 0.10 127778 012778 0.40266 -0,90966275 -2,30258509 200457588 530189811
1,00 100 142340 142340 035804 -1,02460004 0.00000000 0.00000000 0.,00000000
6,25 250 171270 428175 029418 -1.22356345 0,91620073 -1,121139853 0.83958871
25,00 5.00 1,72062 8.60310 0.22864 -1,47560636 1.60943791 -2,374809713 259029039
100,00 1000 1,71480 17.14800 0,18474 -1,68880583 2,30258509 -3.88861917 530189311
400.00 20,00 1.714%0 3420800 0,14332 -1,94267338 290573227 -5,81973533 897441185
1600.00 40,00 1.50943 63.97720 013333 -2,01492802 3,68887943 -7.43282658 1360783163
6400,00 80,00 1,49950 119.96000 0,13483 -2,00374053 4,38200663 -8,78044447 1920215743
i= 158,60 Kl by Tl i (ln pita b= (I piy2=
Fai= 12.66 -12. 28358261 1359236701 -27,32308670 55.81807623
E(aipi) = 240,82 (Eila piyya=
Fipy2 = 833226 18475244084
Epiy2 = 25153.96
= 3 Bi i imifiFo] S2cTHEN BEPAsY
I cmocid a=A+Cp(1") e =D-(p)"L Tomi hﬂbFlnDh"F_l -Anpi mra =1 (11} 5 sommra.
2) A= 1,58740714 Bupas (11) pismomizsmi (1"},
1Cc= -0, 779 a = 1.5874-2.2779-10~(-4) B = 0,301-(p)}*(-0.197) Tomy nossaumo a=knbi, A=inD, (‘FL, p=lnpi.
THCEY 33 -moso (1) 0
) InD=A=FIn bi-L-3In pi¥'n (3') s sommra
oai: D =exp((51n bi-L-TIn pi)in)
Bopwmyna ona obmacnenns 1), To6To, L ananoriuma Ak i mna C v empasi (1"), Timexm ai =ln bi, a pi=ln pi
JarannHmil BHpas 118 ¥ i i TipCHKHX MOpil 32 JaHHMH NOPHCTOCTI L THeKy aas 33101
Memocif g (4)15) Bdi= 1.5874-2.2779-p-10°(-4)+0.301-(p)(-0.19Trp
nz= 43104.12
A= 1.58740714
3B 0 0002770

Puc. 3. Pospaxynox koe@iyicumis eMniputHoco cnie8iOHOWEHHs.
0JIs1 CIUCIUBOCE, ROPUCIOCIE, MUCKY OJIsL OAHUX 3ax00y YKpainu

Po3paxyHOK MPYKHHX XapAKTEPHCTHK TBEPIO] MATPHIL TOPOJIH 32 EKMEPHMEHTATBHHMH AHHME PospaxyHOK [IPYAEHX XapaKICPHCTHR TECPAO] MATPHLI IIOPOH 3a CKIICPHMCHTANBHHMH JaHHMH|
1 Concmusicrs  &(p.p,)=(1939-432.107 5, +027-¢, p ™} 107 1 Crmemziers il p)=(1939-432.107 5, 40276, %) 107
1,6754E-11 Ia™(-1) 1,6754E-11 TTa"(-1)
2. Tlnockuit MoxyI6 edhopMyBanHT F[plr[ p=80 MTIla 2. TInocknit Monynb fedopmysanis mpH p=80 MIla
1 1 4
M’x = fum M: = R
Alg.p) 3 Alg.p) 3
103,3539 Mlla 103,3539 MITa
3. Koedienr [Tyaccona 3. Koedienr ITyaccona
+Hy |- T~ ~Hn i |-
Bi\g:p, ) Bla-n) ﬁf.[%sp,} ﬁn[%,p.)
0,2681 =(3e'A45*10"(-9)-ASO)s‘(3e‘A45*10"(—9)+A50)|
3. Monyzs scyBy (1-2- VT) 3. Monyns scysy = 3 _(1_2'1/?:').
B Hlar) 20 AT Hla ) 2 At
32,7500 MTIa 32,7500 MITa

Puc. 4. 3pazox obuucaenns npysicnux koncmanm meepooi mampuyi nopoou ¢ Excel

TeopeTnuHi CIIBBIAHOMICHHS, [0 BPaXOBYIOTh JOBLIbHY KOHIIEHTPALI0 BKJIIOYCHD 1 IOB’S3YIOTh
MOIyJib 3CYBYy B CYXHMX IIOpPOAax 3 BIAMOBIAHMMM 3HAYCHHSIMH CTHCIHBOCTI, T'YCTHHH, Koe]illieHTa
Ilyaccona i Momyist 3cyBY IS (pIrOiqOHACHYCHUX ITOPIiJ], 3aCTOCOBYEMO B OOYHMCIICHHAX MOCIIIOBHO: Bix
MEPIIOro 1 A0 N-TO Ipomapky (puc. 5, a):

by =Lﬁ;i=1,2,...,n_1; )
P
e =1 ()3 L) MM(BM 7)) 3)
15“’1 “’l+l

. N . . . w, T ..
ne p¢, pf — ob’eMHi TYCTHMHHM IOPOAH, CyXOi Ta IEPUIOro Imapy (IOiloHACHYEHOi; V' — Koe]ilieHT

[Tyaccona tBepmoi a3 moponu; Bi‘ﬁ , B? — cTucnuBocTi, a pl.qb , ;,L;fl — MOy 3CYBY i-ro Ta i+1-ro mapy

i+l
(hroimoracuIeHo1 TOPOIH.
I[lo0 oTpuMaTH MacCHB 3HA4Y€Hb CTHUCIMBOCTI CYXHX IIOpil, 3B’S30K MDK MOIYJIIMH 3CYBY,
koedimientom [lyaccoHa, ryCTHHOO 1 CTUCIUBICTIO Aj1s (hJIF0IIOHACHYCHHX TOPia C(OPMOBAHO Y BUTIISIL:
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15:v7) (1 1
4-(5-v7) Lnsy wy
3-pf
pe-(B/B+4-pnl)-4-up? . (%)

i=nn-1,.2.

Bic—] = Bic + > 4)

B =

Po3paxyHOK CTHCIMBOCTI BUKOHYIOTh BiJl N-T0 3HAYEHHS 1 JI0 mepuioro (puc. 5, 6).

ABS ~ (*_X « fe| =1/(1/E12-((5-0,268)/3)"(1/D12-1/D30-(4/15)*(C12-C30)) ABS (X o fe| =1/(1/G29+((15%(2-0,268))/(4"(5-0,268))) *(1/F11-1/F29))
I A B € D E F G H A B € D E F [ ¢ H 1
1 1
2 06 npysenes napamerpin i 3cyry ;s ey nopin 33T 2 OGHCrIeH 3HaeH: TPy AT IaPaNeTpiB CTHCTHEOCT | sCyRY A Cyuik nopin 33T
3 3
4 pepexcnpd ©.% P p=0.1 MITa  (excr nas, Yip ITPT) |OGmnessn ic pc (excn xas Vip[TPI) Obumcnesti K¢ Obumciessss el 4| p=pexcuipd ©.% P p=0.1 MITa i (excn nai, Vip ITPI) Obwmessia uc uc (exn aa, Vip {TPY) Obicestin Ke Obaicresi pe
5 010 040 196 270 270 270 364 027 5 010 040 196 270 270 270 364 027
6 100 210 226 175 175 175 307 033 ) 100 210 226 175 175 L75 307 033
v 250 350 251 200 200 200 189 053 7 250 350 251 200 200 200 189 053
8 500 360 253 130 130 130 240 042 8 500 360 253 130 130 130 240 042
9 1000 390 258 130 130 130 206 048 9 1000 39 258 130 130 130 206 048
10 20,00 540 284 085 0.85 085 078 129 10 2000 540 284 085 085 085 078 129
11 4000 900 348 110 110 110 130 077 (1] 000 900 348 110 vl L SIGROS(-0268) (G026 1-1E29)
12 30,00 1220] 4.04] 070] 0.70] 070 085 117 12 80.00 1220 404 070 070 070 085 117
13 1450 a4 070 0.70 070 053 1.89) 13 1450 44 070 ) 070 053 189
14 1540 4,60 055 055 055 046 216 14 1540 460 055 055 055, 046 216
15 1740 495 0.50. 0.50 0.50, 047 211 15 17,40 495 050 0,50 0,50, 047 211
16 1830 511 050, 050 050, 055 183/ 16 1830 s.11 050 050 050 055 183
17 19.10 525 050 0.50 050 045 222 17 19.10 525 050 050 050 045 222
18 1940 531 045 045 045’ 021 473 18 19.40 531 045 045 045 021 47
19 2240 5.83 040 040 040 039 2.56| 19 240 583 040 040 040 039 256
20 20
21 | Paxyso yt s cyxum mopin 1,2, .01 =, 2 21 Paxyto uT f CyXix nopin 12,01 =00l 2
2 =10 2 P10 ‘
23 037 200 285 308 293 426 023 23 037 200 285! 308 293 426 023
|24 246 1.80 215 184 348 029| |24 246 180 215 184 348 029
2 284 210 308 218 212 047] 25 284 210 308 218 212 047
26 286 130 159 132 249 040 2% 286 130 159 132 249 040
27 294 1357 056 139 240 042 21 294 135, 056 139, 240 042
2 - m # e 5 PO e— —
29 43 Lig 180 106 123 081 2 432 L10 o] ol i 081
[30] L 5,18 0,70) JHA/E12-((5-0,268)/3)*(1/D12-1/D30-(4/15)*(C12-C10)) 120| 30 518 070 106 069 083 120
31 S8t 075 w3 07 059 171 3t 581 075 142 077, 059 1
2 605 065 130 074 066 15 2 605 065 130 074 066 152
33 659 055 097 056 055 18 33 659 055 097 056 055 182
3 683 055 101 057 067 150 £l 683 055 101 057 067 150
35 705 055 Lot 058 054 184 ES 705 055 104 058 054 184
2% 713 045 069 045 021 un £ 713 045 069 045 021 an
37 794 045 085 047 049 205 = 14 045 085 047 0 205
a 0

Puc. 5. Obuucnenns snauens npysicnux napamempis 3cysy (a) i cmucaueocmi (6) 0nst cyxux nopio saxody Yrpainu

2. OcobauBOCTI pealtizallii KpOoKiB aIropuTMy B cepenosuiax Fortran ta Excel

OcCHOBHHI aNropuTM peanmizallii o0YMCIeHb 3a MeTOAMKO (puc. 6) mependavae po3paxyHKH
KOMITJIEKCY MeTpodi3nuHIX XapaKTepUCTUK po3pidy. CHcTeMy OCHOBHHX CITIBBIIHOIIEHb MK TPYKHHUMH
Ta KOJIGKTOPCHKHMH XapaKTEePUCTUKAMHU 1 HaKIaJeHHX OOMEXEHb pO3B’S3YIOTh ISl  KOXKHOTO
JOCITIDKYBAHOTO MPOIIAPKY. 3a JIOMOMOIOK IIMX CIIBBIIHONIEHh BH3HAYAIOTh 3HAYCHHS IPYKHUX
KOHCTaHT, Koe(illieHTa MOPUCTOCTI, TIACTOBOTO 1 JIITOCTATHYHOTO TUCKIB, MBUAKOCTEH MPYKHUX XBHIIb,
BIJIITOBITHUX KO)KHOMY 3HAaYEHHIO IHTEPBaJIbHOr0 Yacy (IpoIapKy 1o riaubuHi), Tamy (iIroiqoHaCHYeHHS.

[epuuii BapiaHT MPOrpaMHOIro MaKera JJis peanizallii MeTOIUKHU (32 HUM OOYHUCITIOIOTH IIBHAKOCTI
MPY)XKHUX XBWJIb 1 TMPOTHO3YIOTH THUI HAIOBHIOBAaYa IMMOp MOPiN) HammcaHo MoBow Fortran. Tlporpamy
Ha3zBaHo “[Iporao3-HI'K-O”.

ANTOpUTM poOOTH MPOrpaMu CKIIAAEThCS 3 TAKUX OCHOBHUX KPOKIB (pHC. 6).

2.1. Beenenns (3aBaHTa)KEHHS) BXITHUX HaHMX (TJMOWH, BIAMOBIAHUX JAaHUX 1IHTEPBAJIBLHOTO Yacy,
Ha0OPy KOHCTAHT, KOS(IIIEHTIB ISl EMITIPHYHUX CITIBBIIHOIICHD).

IMomanpiri KpOKH OO0YMCIEHb BEAYTHCA IUISI KOXKHOTO 3 YMOBHHUX IIPOMIAPKIB JOCTIIKYBaHOIO
po3pizy.

2.2. Po3paxyHoK THCKiB (JIITOCTaTUYHOIO, TiAPOCTATUYHOrO, €()EKTHBHOI0) 1 I'yCTHH (3arajibHOi
TYCTHHH TIOPOAM Y TIPOIIAPKYy, il TBepmoi dha3u, Guroiny).

2.3. Po3paxyHOK BEIMYHWH CTHCIWBOCTI 1 MOIYJIA 3CYBY UL BHHIAAKIB CyXuX 1 (prIroimoHacCHUCHIX
TIOPiJT TIPOITIAPKY.

2.4. Po3paxyHOK BEIMYHMH IIBUAKOCTEH ITO3MOBXKHIX 1 TMOMEPEUYHUX XBUJIb I BHNAAKIB CYXUX 1
(hroimoHacCHYEHNX TIOPi] IIPOIIAPKY.

2.5. BusHadueHHsI THWITy 3allOBHIOBAa4Ya IIOp IIOPiJ MPOMAPKY 3a MPOTHO3HUM (YHKIIIOHATIOM
(kpuTepiifi — MIHIMYM 3 PI3HHIP MDK PO3PaxOBaHUM [UISI KOXKHOTO 3 THUIIB (IO 1 KapoTaKHUM
3HAYCHHSIM IIBUIKOCTI TTO30BKHIX XBHUJIb).

B anroputmi po3paxyHKiB Il KOHKPETHOTO TPOIIAPKY 3aKIafeHO iTepalliitai ukan (puc. 6) mis
MaKCHUMAaIIbHOTO HAOJFMIKEHHS YUCIIOBUX 3HAYEHb PO3PAXyHKOBHX INBUAKOCTEH IMO3JOBXKHIX XBHIb JIO
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BIJIOBITHUX KapOTKHUX 3HAaUCHb. Takoro HaOJMKEHHS JOCATAIOTh epeOopoM (y BIAMOBIAHUX MEXaX i3
BIJIMIOBIIHUM KPOKOM) 3Hau€Hb MOPHCTOCTEH, MOMPABOK Ha THCK. KomM JOCATHYTO 3aJ]aHOTO0 MIiHIMyMy
BIJIXWJICHHSI MK HIBHJKOCTSIMH, Iel ITepamiiHUil UK 3aBEpIIyEMO, OTPUMAaHI po3paxoBaHi 3HAYCHHS
MPYXKHUX TTapaMeTpiB, THCKY, TYCTUHH, TIOPUCTOCTI, MPOTHO30BAHOTO THITY (IFOIMY JUIsl IIHOTO MPOIIAPKY
30epiraemo y ¢aiiaax pe3yabTaTiB 1 MePexoauMo 10 00YUCIICHD I HACTYITHOI'O MPOIIApKY.

(B )

EEiZ Ba:EH CES0INOEHER
BE{T ExiTEm MammiE { X

Korrpome EimERoCH
TpCIHEREE

| PozpanyBor ryoTEmEm |
] BorpaiyEon TIEHTECCTSH DO TIOEERN
PospanyBoE THoRY T4 THORY 3 imnmmwi
DOImEEEDD DO ICHSCHTSHER. DO
| I
Paspax}mt: CTROTHEGLT II;.'I:E.C_',-'}EE!{i EEEsV:iEE: THTy HEOCEHK ESYA TIOD
dooiIoRITMEEE. Dopi ToPOTH OpOTTENEY
|
DospooimoE Momvml 20EY 20T OWIODL
i hroolTomEssmEE DomiT

Foetpoas
ITEpAMITHOrS EDITEpiE
TOHCOTL

BiEly peasTilie POCpaicHER
i de s
T paila pesTARTATIE

e THINY BEEN0EHKESMA TRTD DODOSHE
JrvE sHavsEE DODEXOESHRN D0 EHAR

THOIOERL REpaRTI0EITHE

Puc. 6. 3aeanvna cmpyxmypna 610K-cxema aneopummy pospaxynxie
3a memooukoio (npoepama “Ilpoenos-HI'K-®” mosorw Fortran)

[Ticas mpoBemeHUX PO3paxyHKIB IS TOCITIHKYBAHOTO PO3pi3y UM KOHKPETHOTO IHTEpPBANy TIIHOWH
30epexeHi y ¢aiiiax 4uciIoBl pe3yabTaTH BUKOPUCTOBYEMO JUIS Bi3yasizallii Ta aHai3y.

Po3mupenuii BapiaHT MeTOIUKH

3a BigcyTtHOCTI manmx AK mis mocmimpkyBaHUX CBEPIUIOBHH UM OKPEMHX IHTEPBAJiB iX po3pi3iB
3aIIPOITIOHOBAHO BapiaHTH METOAWKH 3 OTPUMAaHHS TaKMX BEJWYWH 3a JaHUMH ceiicMokapoTtaxy (CK),
ramma-kaporaxy (I'K), emexrpokaporaxy (CII), odcerHux, IHIIMX gaHMX. 3a MOTPeOH OYIYIOThH
KOPEIAIIHI CITIBBITHOIICHHS.
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Hanpukman, sk i y Bunaaky nanux AK, BukopucroByemo naHi onudpyBaHHs KpUBUX iIHTEHCHBHOCTI
ramMMa-BuripomintoBanHs abo mani ['K 3 las-¢aiima. BukopucTtoByeMo BCTaHOBIEHI HaMU Ha OCHOBI
CTaTUCTUYHOI OOpOOKH NaHHWX KOpeNsIiiHi GopMynu 3B 53Ky Koe(illieHTa TIIMHUCTOCTI 1 MOJBIHHOTO
pizauneBoro napamerpa 3a 'K 3 mopucrictio 32 AK [10]. 3a aumu y cepenoBuii Excel oGuncimroemo
koedimient mopucrocti 3a AK. 3a piBHAHHAM cepeaHporo dvacy misi AK 3HaXxoauMo 3HAYEHHS
IHTEpPBAIBLHOTO Yacy, a 0TKe, BUIKOCTI TTO30BXKHIX XBHJIb JIJIsl IPOrHO3HOT METOIUKH.

SIKmio B po3pi3i CBEpUIOBHHH MPOBEACHO CIEKTPUYHUN KapoTaXk i MAaEMO KPHBY IMO3IPHOTO OIOpY,
TO BIJ IIUX JAaHMX MOXKHA MEPEHTH JI0 3Ha4YeHb MOBIIHOro pi3HuIIeBOro napamerpa 3a I'K. Taki mii 3pyuHo
BUKOHYBaTH B EXxcel, OCKUIbKM MO>KEMO MaTH BXIiJHI JIaHi JIMIIE YACTHH PO3pi3y, JaHi, OTPUMaHi pi3HUMH
KapoTakaMH B3JI0BXX OKPEMHX IHTEpBaJiB OJHOTO pO3pidy, JaHi 0e3 MPHUB’SI3KH JO TIHUOWHH TOIIO, a
MOXIIUBICTh 3HAWUTH KOPENSAIIHI CITIBBITHOIICHHS MDK YUCIOBUMH 3HAYCHHSMHU pIi3HUX, (Pi3MYHO He
3aBXKHM CYMICHHX KapoTaxiB, SKHAHKpaIle IporisiaacThes i mpopaxoByeThes B Excel. Tak, 3a nanumu AK
i T'K mnst pospizy cBepuioBuHH 3-byuarbka Oyino OTpUMaHO KOpEJSIidHE CIIBBIJHONIEHHS MDK Jora-
pUGMOM THTEHCHBHOCTI TaMMa-BUIIPOMIHIOBAHHSI, KOS(Il[iEHTOM IMOPUCTOCTI 1 MBUAKOCTSIMH MO3/IOBKHIX
xBuIb 3a AK (puc. 7). 3acrocyBanns ioro no nanux 'K po3pizy cBepaioBunm 15-JIyauHChKa 1ajio Buajie
Y3TOJKEHHS Pe3yJbTaTy MPOTHO3Y 3 JAHUMH TIPOMHUCIIOBOT reodizuku mist Hei [2, 10].

03 3 e
0,000 IEJ.E]L][] O,00030,00040,000:50,000 60,000 2000 I—]I-‘?;;?au 000 4000 6000 3000 10000 13000 I-L?:;]?JD 2000 4000
it ; iz ; ; | ‘ 2 :
| |
1 SRR [g@m””’vp‘@ 586 7]
it 17 H gV AS000 ol
11756 ; 11756
fas Ty, pmPirog :
2341 2541
BogLa
2926 026
k] 3511 : 3511
e 4096 \ 4096
& _ : " ‘—h"""\-\-\_\_\_\_\
- 4681 4581
-
g 200 5260
5851 5851
s
0430 G436
e
7021 T2
ras 7606 7606
L 8191 bl 8141
o 8776 | 8776
| (T} 9361 Y36l
s
92946 ) 0946
(IR §
B [ 053] 10531
1'el ”
11116 11116
a OB

Puc. 7. Inmencusnicmo camma-eunpominiosanns (1Ig) e3006s1c pospizy ceeponosunu 3-byyayvka

ma i mpenooea ninisi (a). Kopensyis 4uciosux 3uaieHs napamempa nopucmocmi (pr -100 ma seruuunu
In(Ig,)-1000 —Vp, ona pospisy ceeponosunu 3-byuaucoka (6), ixnix mpenoosux niuiti ()
Pe3yabTatn
Pesynpratu oOuuClieHb, 3amucaHi Y TeKCTOBI (aiiiu, mpu motpedi, BigKpHBarOTh 3acodbamu Excel

(puc. 8) 9u iHIMAM TrpadiIHIM PETAKTOPOM 1 OMPAIlLOBYIOTH Y JOBUTBHINA ITOCITITIOBHOCTI.
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28 H-

(| A | | = [ H | I
| 1 |Bywaw 30.06.2013 sarammeit Vp, m'c Vs, mle B f
_Zl_:Ha.uunmaq nop ras 2903,23 1768.30 0.6080080 2586,90 .04
nop Tas 326119 202374 0.620553 2631.60 0,05
nop raz 264303 1584.50 0.599048 2341.60 0,05
nop T3z 234711 151577 0,595084 2518.20 0,05
nop raz 246059 145549 0.591521 2496.50 0,05
nop raz 2383.87 140246 0588312 247450 0,05
nop raz 264002 1580.78 0.598776 2541.60 0,05
nop ras §
nop as =
L2}
nop
nop raz g
o
nop T3z
nop ras g
@ | 1
nop om |
[ I +100, %
16 |Hamoemozas nop Taz B grl00, %
_1?:‘_;Ha.uunma‘z nop Taz 2 —p,
18 Hamoemozas nop T3z 2 —(Ve V) 15000
13 |Hanormoras nop raz g e, ETIA3
20 |Han : ot erils
20 |Hamozmozan nop Tas g o = i
21 |Hamoemozas nop Taz =1
Z_;_il'hnunma‘z nop Taz
o
s 20p = MLQeN@TQENRLgANMTORNATNET OB NDT0D
24 |Hamozmozas  mop Tas b S N R B R R R B SR e e )
..1Hﬁﬂsemﬁmhmmnuuﬁmmmﬁﬁmmhﬁmmmg
25 | Hamopmozas nop Taz g Sadc o220 GBS RHEH

Puc. 8. 3pazok pezynomamy 3azanbHo2o npoeHo3H020 PO3PAXYHKY

@moioonacuuenns nopio pospisy ceeponrosunu 3-bByuayvka 3a Memooukoo

3a po3po0OSIeHOI0 METOAWKOIO 1 BIAMOBIAHUM il MpOrpaMHUM 3a0e3NeUeHHSM, HABEICHUMH TYT,
JOCTIPKEHO KapOTaKHI JaHi JUisl pO3pi3iB CBEPJIOBHMH ISIKHX CTPYKTYp 3aXigHOro HadTOra3oHOCHOrO
periony Ykpainu (1-JlimuHcbkoi, 18- 1 19-3anmyxancpkux, 2-3apiuHsaHcbKoi 1 4-ITiBHIUHO-3apidHIHCHKOT,
28- 1 28 J1-HuknoBunpbkux, 3-byyarpkoi, 15-Jlyaunacbkoi). OTpuMaHo A00pi y3rOMKEHHS 3 pe3yJibTaTaMu
MPOMHCIIOBOT TeO(I3UKH Ta JIOCTIPKEHb 1HITHX aBTOPIB PO3Pi3iB IUX CBEPIOBHH.
BapianT peanizauii Mmetoauku y cepenoBuini C#
Po3pobnennit mporpamumii naker (Hacammepen Fortran-niporpama “TIporano3-HI'K-®” (puc. 9, a,
1 10, a) 3abe3nedye n00Ope y3ro/pKeHHs Pe3yNbTaTiB MPOrHO3yBaHHs TUITY 3allOBHIOBaYa I1Op, a 3pyYHICTh
Bi3yalIbHOT'O TIPE/ICTABIICHHS Ta CTATUCTHYHOTO aHaIIi3y HAJarTh 3acobu Excel.

rtran (UNREGISTERED]
File Edit Project Buld Debug Toolbox Optons View Help

Dbk s 2R L8 P-GR|OG

nES

Pparbuch for

12

12

w

1

E¥ FIM=50.

& DFI=(FIM-FI@)/1500.

& Do 111 J=1,NG

Q !ROS=(C*H(J)-D)/(GE*H(J)]*1B@B.
Fi=180.*ABS(vth-vp(3))*vFl/(vp(J)*(vtb-vfL))

s ttol=2.05%vp(])

Vi WRITE(*,103) fip,tol,fi,vP(J)

103 Format (5x,4F8.3)
fiik(j)=ABS (1809080, /VP(J)-DTA)/DTK
fii=fik(j)
tol1=Dk*fik(j)

Fih(j)=fi
IF(H(J).GT.2000.08) GP=sqrt(CH(J)-BK)/AK)
TGS=(GP*GE*H(J)/1000.)
TGV=(gp*GE*H(J)/1000.)
TPV=ABS(C*H(J) -D-CK*TGY)
TP=ABS(C*H(J)-D-CK*TGS)
WRITE(*,95) TPV, TP,VP(J),FI, H(J)
95 Format (5x,4F8.3)
10 | BPV=(1.803-2.72*TPV/10@0.+0.27*FT/(TPV**(8.186)))
BPS=(2.014-4.12%TP/1000.+0.930%FT/(TP**(0.364)))
WRITE(*,121) fip,tol1,VP(J), H(J),BPV,BPS
Format (5x.6F8.3)
DEP=BPV/100.

FIP=ABS(FI-fii)

WRITE(*,123) fip,toll,VP(J)

Format (5x,3F8.3)

T0=2.5

| EEEEE

Program.cs®

[og Pewerume "ConsoleApplic
= 3 z
& [ Properties

@ 5@ Coninkn
] Program.cs

{
/feTuenneicTs
BPV=Bw(TPV,Ti);
BPS=Bs(TP,fi);

BOV=Bv(T0,i);
Bas=Bs(Te,i);
TH=80.5 //27?
BMV=Bw(TM, Fi);
BMS=Bs(TM,Fi);

{

GSM=A2;

GS5@=1./A3;
Ad=A3-F1;
GVM=1./Ad;

00% - &)

ToKazaTs SEXoAHEIE AaHHEIE OT: ||

F2=F1-B2*(BOS-BMS);
A1=8.75%(1./BMS-1./BMV) ;
A2=-R1/2.%(1.+sqrt(abs(1.+4./(F2*A1))));

ROP=ROT-8%fij;

i=8; //nouaTkosui Howep irTepauii
do // wakn nabmkenna KR

DBP=BPV/108.; //kpox Habnuxenna Vp
FIP=abs(fi-fii); //noxwbxa ouinsn nopucrocTi

Te=2.5; // winimanbHuii Trck ana piswocTi mopynis scysy

do // umkn naBnuxenna Vp

i=i+l; //nacTynHa iTepauia (xinexicTs iTepauiil - cnin
//TeopeT. cniesigHowenHs ANA pO3paxyHky CTMCAMBOCT, '
Bl=4./(5.%*(1.-V1));
B2=4.%(5.-V1)/(15.%(1.-V1));

F1=B1*(B@S-BMS)+4. /15 * (BOV-BMV) ;

A3=1./A2+4B2%(BBS-BMS) ;

34 «

v
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Puc. 9. @pacmenmu imepayitinux ob6uucnenv npoecpamoro “Ilpoenos-HI'K-D”
(mosoio Fortran) (a) i npoepamoro “Ilpocnoz-HI'K-C” (mosoio C#) (6)
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Jnst eeKTUBHINIOTO MPAKTHYHOTO BUKOPHCTAHHS BeCh HEOOXimHWN (YHKIIOHAT po3poOJIeHHX
MPOrpaMHUX 3aCO0IB JOIIbHO 00’ €THATH B €AMHUI KOMILUIEKC. [10TpiOHI MOKIIMBOCTI HAJla€ CEPEIOBUIIIC
po3po0bieHHs nporpaMm Moot C# (C# 4.0) [22]. CpboroaHi Takui NUIAX € ONTUMAIbHUM JUIS CTBOPEHHS
MPOrpaMHOro TaKeTa 3 iHTerpaiieo 0a3u CBEpAJIOBUHHHUX Ta METPOQI3UYHUX JTaHWUX 1 KEpyBaHHS HEIO
3acobamu SOL abo MySQL [23, 24].

Hamu cTBOpeHo mepimii BapiaHT MpOrpaMHUX 3ac00iB YIS TaKOro nakera — mnporpamy “TIporaos-
HI'K-C” moBoro C# (puc. 9, 6,1 10, 6), sika BUKOHYE Ti cami QyHKILiT, 0 i Fortran-nporpama “IIporunos-
HI'K-®” i, kpim 11p0T0, a€ 3MOry 00’€JHATH yCi OMHMCaHi KPOKHU 3 ITINOTOBKU BXIJIHUX JAHUX, 30epe-
JKEHHS Ta aHaNi3y pe3yJbTaTiB, a TAKOXK (OPMYBaTH IHTErpOBaHi 3 HElO 0a3u CBEPUIOBHHHUX (BXITHHX i
PE3YNBTYIOUNX) Ta ETPOPI3UUHUX JaHUX JJIsI KOHKPETHHX TE0JIOTTYHUX CTPYKTYP, POJIOBHIII, PET10HIB.

ConsoleApplicationLuda - Microsoft Visual Studio

Fle Edt Project Buld Debug Toobox Options View Help daiin Mpaska Bun Pedakropwr Mpoext MMoctpoedwe Otnapka Pabouasrpynna [Jaddbie Cepewc Tect  OkHo
NEHD {BRo~|Q &) -G 65T = T PG4 aB[9 -0 -F-5 [ by e o @
———— g Ax [FE T e = G
Foghuchfe ‘ Ok IE __‘:I? 9ol @B
Fl 7 [EFGe.LT.T0D @ 10 58 S Ty rooen X -
& £F((a11.17.0.).0R. (a12.LT.0.)) goto 58 = DEIEA T NG BFd 3
& bpv=bpv-dbp D; %‘”E:ms:;zﬁ BPY=BPV-DBP; BPS=BPS-DBP; ;f
98 bp(3)=bpv [ 4| Properties } ! B
A pps-bps-dbp &l Covimen } while(Ags=tol &8 icnum_iter);
¢ goto 9 #] Program.cs
Y 58 | bpv=bpv+dbp if(KL==3)
bp(1)=bpv break;
bps=bps+dbp if(FIP>toll)
Fota J ) SF(FicFiL) Fi=FLIDFL;
50 IF(KL.EQ.8) GO TO 55 else fi=fi-DFI;
TF(KL.EQ.2) GO TO 57 1
WRITE(14,105)H1, F1, GV, vpV1 VSV, kL, ROP } while(FIPstoll 88 icnum iter);
185 | Format('HanogHeeay nop - Boga',3X'H1=",F8.2,3X, 'FI="F5.2,3X, if(KL==8)
AIGY=" FB.2,3X, 'VBVI=" 8.2, 3K, 'VSU=" F8.2, 3C'KL=", 11 B~ ass U Lvpels SVSSS: *ROPLRORS.
#3X, "ROP=",F8.2) ) 2 2 i
[Te=Tv else if(KL==1)
WRITE(14,120)H1  tp, tav
120 FORMAT( 5X,3F8.3) *NOB = Boga; *VP_l=vpvl; *VWS=VSV; *ROP=ROP;
GOTO 111 P
55 | WRITE(14,15)H1,F1, 6V, vpS1, VS5, K1, ROPS elee Sf(H2)
15 | Format(' HanoeHweay nop - ra3',3X'H1=",F8.2,3X, 'FI=",F5.2,3X, *NOB = HagTa; *VP_L=vpnl; *VS=VSN; *ROP=ROP;
®'GV=",F8.2,3X,"VPS1=",F8.2,3X, 'V55=",F8.2,3X, "KL=",11, }
*3X, 'ROPS=",F8.2) else
WRITE(14,125)H1, tp. tgs
125 FORMAT( 5X,3F8.3) *NOB = nopoga - HekonekTop; *VP_l=vpvl; *VS=VSV; *ROP=ROP L
Mg 1 BP=BRY; *KP=Ti; *GV=GV;
57 | WRITE(14,107)H1,FI,GV,vpN1,VSN,k1,ROP 1
107 | Format('HanoeHioeau nop - Hagra',3X'H1=",F8.2,3X,'FI=",F5.2,3X,
®'GY=",F8.2,3X,"VPN1=",F8.2,3X, 'VSN=",F8.2,3X, "KL=",11,
#ax, 'ROP="F8.2) ] args) i
GOTO 111 0% i 2
70 |WRITE(14,16) = v Ix
16 ;Srzat('ﬂopoga < HE KEnekTEpt) ToKazaTk BLIXOAHBIE AGHHGIE 0T: | v” i

a

0

Puc. 10. Busnauenns muny 3anosHosaua nop nopoou npozpamoio “Ilpoenos-HI'K-@” (mosorwo Fortran) (a)
ma npoepamoio “Ilpoenos-HI'K-C” (mosoio C#) (6)

BucHosku

[lizcymoByrO4YH, MOXXHA KOHCTATyBaTH, II0 HAMH PO3POOJIEHO METOAMKO-IIPOrPAMHUN KOMILIEKC
JUIA TIPOTHO3YBaHHS HAa(TOra30HOCHOCTI IMOPiJ y po3pi3aX CBEPAJIOBHH, SKWH 3a0e3redye BHU3HAYCHHS
TIOPUCTOCTI 1 MPOTHO3YBaHHSI TUITY (MIIOIMY — 3allOBHIOBAaYa IOp TMOPiJ Y CBEPAJIOBHHAX (Boaa, HadTa Un
ra3) 3a kapotaxxunmu (Hacammepen AK) Ta kepHOBUMH maHuUMHU. Pa3zoMm 3 muM KOMIUIEKC 3abe3mnedye
pO3paxyHOK 1 OIlIHIOBAaHHS TPYKHHX Ta NETPOPI3UIHUX XapPaKTEPUCTHK KOXKHOTO OKPEMOTO
JNOCTIKYBAaHOTO IIPOIIAPKY, Iapy 4YM IHTEepBaixy po3pizy. IlependaueHo pi3Hi crmocoOM aHaizy,
OIIIHIOBAHHS, Bi3yasrizallii i 30epexeHHs pe3yIbTaTiB.

MeTomuKo-TiporpaMHuil  KOMIUIEKC peaTi30BaHO TpOTrpaMHMMH 3acobamu Fortran, Excel 1 C#
(y pisamx Bepcisx). CrTBopeHi mporpamu 3a0e3neduyroTh HeoOXimHi (YHKIIOHAJNBHICTE 1 TOYHICTH
00YHCIIeHb, 30KpeMa 3aBISKH IHTCPAKTHBHUM PESKHMAaM Ta ITEPAIiitHUM TIPOIEaypaMm.
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3a J0MOMOro PO3pOOJIEHOTO METOAMKO-IIPOrpaMHOI0 KOMIUIEKCY OOpOOJICHO KapoTakHi JaHi
PO3pi3iB CBEPJOBHH PsAy CTPYKTYp 3aximHoro HagTOra3oHOCHOro periony Ykpainu (JlimuHCBKOI,
3amyxancbkoi, 3apiunsHcbkoi, Hukmnosubkoi, Byuanskoi, JlynuachKo1).

SIKiCTh OTPUMaHHUX MPOTHO3HUX PO3PaXyHKIB 3a0e3Meuye MOKIIMBICTh e()eKTHBHOTO BUKOPHCTAHHS
PO3pOOIICHOr0 METOMKO-TIPOrPaMHOT0 KOMIUIEKCY Y Ha(TOTa30MoNIyKOBHX JOCTIKEHHAX. [ImanyeThes
HaJa]l peanizyBaTH L METOAWKO-TTPOrpaMHUI KOMILIEKC Ha OCHOBI po3pobieHoi nporpamu “TIporaos-
HI'K-C” sk enuHMid 1HTEPAaKTUBHUMA JiaJOrOBHH MPOrpaMHUHN TMaKeT i3 3aHECEHHSM pe3yibTaTiB /o 0a3
JAHHUX CBEPJJIOBUH KOHKPETHUX T'€0JOTTYHUX CTPYKTYP, POAOBHIL, PETIOHIB.
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HartionansHuit yaiBepcuTer “JIbBIBChbKA MOTITEXHIKA”,
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kadeapa iHGOpPMALIIHHAX CUCTEM Ta MEPEX,
2
Kadezapa cucTeM aBTOMAaTH30BAHOTO MTPOCKTYBAHHS

OCOBJUBOCTI KOHTEHT-AHAJII3Y KOPUCTYBAIIBKOI
IHTEPHET-AIAJIBHOCTI AJ1s1 ®OPMYBAHHSA 3PI3Y
IHCUXOJIOTTYHHOI'O CTAHY OCOBHUCTOCTI

© l'acvko P., Bucoyvka B., Qupyn JI., 2017

Po3podsieHo cucremMy MJisi aHATI3y MCUXOJIOTIYHOTO Ta eMOLIHHOI0 CTaHY OCOOMCTOCTI
MeTo10 € oniHKa 0COOMCTOCTI 32 IONMOMOr0I0 COIiaJILHUX MepeK Ta BU3HAYEHHS] MPAKTHYHUX
pexomenaanii. IlpoananizoBaHo cucTeMH ONIHIOBAHHSA [JAHUX, JOCTIIXKEHO NPOOJEeMATHKY
bOr0 HANPSIMY Ta AKTYAJIBHICTh CTBOPeHHA i€l cuctemu. HaBeaeno niarpamu, siki onucymoThb
CTPYKTYpPY Ta JIOTiKy (QyHKHioHyBaHHsi cucTeMd. OmnucaHo cHCTeMHi BHMOTHM 3rigfHo 3
MetonoJoricilo RUP Ta cTBopeHO MpoTOTHII MPOrpaMu, AKHI MOJEII0€ AiANbHICTH CHCTEMH
aHaAJIi3y 0coO0MCTOCTi.

Kuarouori ciaoBa: indopmauiiinuii pecypc, KoMepuiliHWii KOHTEHT, KOHTEHT-aHAaJi3,
KOHTEHT-MOHITOPUHT, KOHTEHTHUIi MOIIYK.

A system for the analysis of the psychological and emotional state of the individual is
developed. The aim is to assess the individual through social networks and the practical
recommendations. The analysis of assessment data, the problems of this area and the relevance
of the system were studied. The diagrams are developed that describe the structure and logic of
the system. Description of system requirements according to RUP methodology was done and a
prototype application that simulates the activity of individual analysis system was created.

Key words: information resources, commercial content, content analysis, content
monitoring, content search.

Beryn. 3aranpHa mocraHoBKa mpodiaemMu
OnauM 3 GyHIaMEHTATFHUX MIPUHITUIIB CYJIacHOI ITCUXOJIOTI] € AUCITO3HITiiHA MOAENh 0COOUCTOCTI
JIIOJTAHH, KA MICTUTD 5 BIZHOCHO HE3AICKHUX AUCTO3mIiH [1-2]:
®  CKCTpaBEpPCIs/IHTPOBEPCISS — CHPSAMOBAHICTh JIIOJAWHUA 10 30BHIIIHBOI'O CBITY, OalaKydicTh,
TOBapHUCHKICTh a00 3aHYpEHHS B CBIT YSIBH Ta PO3IyMIB;
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