PEDEPATU

VIIK 620.9.002.8

Buxopucranns nporpamu «SPROS» mi1s1 nporso-
3yBaHHsl NONUTY Ha eHepreTu4Hi pecypcu /
A.lL. CritkoBepkuii, O.€. Manspenko, H.FO. Maticr-
penko, B.B. Cranwutina // Ilpobnemu 3aransHoi eHep-
retukd. — 2017. — Bum. 2 (49). — C. 5-13.

Y po0oTi mpeacTaBiIeHO CTPYKTYPY, NPUHIUI
poboru Ta iHTepdedc po3pobieHoi  HOBOI
koM 'rotepHoi nporpamu «SPROSy», sika no3Boisie
IIBU/IKO TIPOBECTH OOUYWCIIEHHS PiBHIB IMPOTHO3HOTO
MIOTIMTY Ha BCi BUW MAJIMBa Ta €Hepril i3 3acTOCyBaH-
HSIM METOZIY KOMIUIEKCHOTO IPOTHO3YBaHHs ISl pi3-
HUX TPYTI CIIOKUBaYiB Ha BUOPAHUX i€papXiuHUX PiB-
HAX TOOyIOBH eKoHOMiku. PospoOmeHa mporpama
JI03BOJISIE BUKOHATU Y3TOJDKEHHS IMPOTHO3IB CIIOXKH-
BaHHS eHepropecypciB Ha ocHOBI nporHo3iB TOP- Ta
DOWN-piBHIB, BUKOHaHUX PI3HUMH METOIaMHU 3a
PI3HHMH TIOKa3HUKaMH €HEepProe(eKTHBHOCTI 3 ypa-
XyBaHHIM OOYHCIIEHHX OKpEMO IIOTEHIlialiB eHep-
ro30epexeHHs Bil CTPYKTYPHHX 1 TEXHOJOTIYHUX
3pyIIeHb B eKOHOMIIII, Ta OTPAMATH PO3PAXYHKHU PiB-
HiB IPOTHO3HOTO MOIUTY Ha EHEPropecypcu A piz-
HUX PiBHIB TIOOYJOBH €KOHOMIKH 3 BHCOKHM CTYyIIe-
HeM 30iraHss.

Knwuyoei cnoéa: nporpama, IONUT, €HEPTO-
pecypcH, ByTisl, HPUPOJHUMN ra3, eJIeKTpUYHa CHEp-
risl, IPOTHO3YBaHHS.

VIIK 622.324

DyHAAMEHTAJIbHI BJACTHUBOCTI OCHOBHHMX MAaT-
puuHuX ¢Gopm B cucTteMax piBHSIHb MIXKraJjy3eBo-
ro 6amancy / M.M. Kymuk // IIpobnemun 3arampHOL
eHepretuku. — 2017. — Bum. 2 (49) — C. 14-39.

Hocmimkeno ¢yHIaMeHTaNbHI BIACTHBOCTI Mar-
PHIIb TPHOX CHCTEM alreOpaildHuX PiBHSHB, SIKUMH
(hopMarnizytoTbCsl KITIOUOBI 3a7adi MiXKralry3eBOro
0anaHCy: BU3HAYCHHS BUITYCKY 32 JJAHUMH KiHI[CBOTO
MOMUTY, BU3HAUCHHS BUIYCKY 32 JaHUMH JOMAHOI
BapTOCTi, BCTAHOBIIEHHS B3a€MO3B’ 3Ky MIX PiBHO-
BaXHIMH IIiHAMH 1 BUITyCKOM. Bci 11i 3ama4i Bupime-
HO 3 BUKOPHCTAHHSM OJ[HOTO 1 TOTO CaMOro 3amporio-
HOBaHOTO TYT METOJTY, HA3BAHOTO METOJIOM EKCTPAIlo-
Tl A0 HyNMbOBOTO nerepMmiHanTty. IlokazaHo, 110
CHUCTEMa PiBHSIHB, pEKOMEHIOBaHA OaraTrbMa aBTOpa-
MU JUIi BCTAHOBJICHHSI B3a€MO3B 3Ky PIBHOBKHHX
IiH Ta OO0CSTiB BUMYCKY B OAWHHUIIX BHUIYCKY, €
onHopimHOO. JloBeneHo, o B mil MaTpuIli iCHYE, 5K

MiHIMYM, n TIO3UTHBHUX MIHOPIiB 3 PO3MIPHICTIO
r=n — 1, ne n — po3aMipHicTs MaTpuli. L{s1 BaknBa
OCOONMBICTh 3yYMOBIIIOE Te, IO B KOHTHUHYAJIbHIH
MHOXXHHI PO3B’SI3KiB BiITOBITHOI CHCTEMH HEMOKITH-
BO 3HAWTH X04a O OIWH BEKTOp, SIKAU BiAIOBiTaB OU
CMHUCJIOBOMY 3MICTy TaONHIb «BHTPATH-BHITYCK).
ToMmy mro cucreMy HE MOXHAa BHKOPHCTOBYBAaTH HE
TIJBKY JJIs1 BU3HAYEHHS PIBHOBAXHUX I[iH 1 BUITYCKiB
B OIWHUIIX BUITYCKY, @ W JUIS PO3B’sI3aHHS 1HIINX
3a/1ad MIXKTaly3eBoro OanaHcy.

JloBenmeHO, IO MAaTpWI CHUCTEMHU PIiBHSIHB IS
BU3HAYEHHS BHUITYCKY 3a JAaHWUMH KiHIIEBOTO IMOIHUTY
Mae€ paHr » = n. JleTepMiHAHT ITi€l MATPHIII € 3aBKIN
MO3UTHBHUM TIpH Oyab-aKiid 1i po3MipHOCTI i
HEBiZI’€MHOCTI €IEMEHTIB KiHIIEBOTO MTOTHTY, IIPHUYO0-
My OCTaHHS yMOBa HE 3aBXKIH € He0OXiTHO0.

BcranoBneHo, o cuctema piBHSAHB IJIsI BU3HAYEH-
HSl BUITYCKY 3a IaHUMU JIOIaHO1 BapTOCTi Ma€ MaTpu-
ITI0, PaHT SKOi 7 = 71, & IETEPMiHAHT ITO3UTUBHUH MTPH
BCIX 3HAYEHHSAX 3MIiHHUX, SKi BiIIOBiJAIOTh YMOBI
OanaHcy BUTpaT. BmacTuBicTh TO3UTHUBHOCTI JeTep-
MiHaHTa miei wMarpumi Bxe Oylo JOBEAEHO
P. bennmanowm. Ilpy 1poMy BUKOPHUCTOBYBABCS 10Ka3,
3aCHOBAaHHMH Ha BU3HAYHHUKaX | pama. BiH koMITakTHi-
M4 32 METOJ eKCTPAITOJIALT O HYTbOBOTO JeTepPMi-
HaHTa, TPOTE OCTAaHHIA BUKOPHUCTOBYETHCSA Biapazy
JI0 BCIX PO3IISHYTHX TYT 3a7ad i, [0 BaYKJIUBO, 1€
MOYKJIMBICTh BU3HAYUTH HE TiTHKH 3HAK, a i 3HAYCHHS
JOCITIPKYBaHUX JETEPMiHAHTIB.

Crnixg 0coOnMBO MiIKPECTUTH YHIKadbHY BIIAaCTH-
BiCTb MaTpWIb CHUCTEM DIiBHSIHb IJIS BU3HAYCHHSA
BUITyCKIiB 32 JaHWMH KiHIEBOTO TOMHUTY i JONAHOL
BapTOCTi. BU3HAYHWKN NUX MaTPHIlh 3aJIeXKaTh Bill
3HaYeHb NPAaBUX YaCTHH BIiAMOBIAHMX CHCTEM, a
caMe, BiJ 3HaUYCHb CJIEMEHTIB BEKTOPIB KIiHIICBOTO
MONMUTY 1 JOJaHOi  BapTOCTI  BIAMOBiAHO.
IlepmonpuyrHOI0 Takoi BIACTHBOCTI € Te, IO IIi
CUCTEeMH TTOOY/IOBaHi Ha ITi/ICTaBi OaTaHCIB BUITYCKY i
BUTpAT.

Knwuoei ciaoea: MaTpull, 1eTePMIHAHT, PaHI,
BEKTOp, BUIYCK, BUTpATH, OajlaHC, MiHa.

VIK 620.9:338.26

MaremaTu4yHa MoJe/ib ONTUMAJBHOI CTPYKTYpPH
ByrinbHoi npoaykuii nisa TEC Ykpainum i3 Bpaxy-
BAHHAM €KOJIOTIYHUX o0MeKeHb /
M.M. MakopTeubKui, M.O. Ilepos,
L.YO. HoBumpkwii // [IpoGrmeMu 3arajibHOi €HEpreTH-
ku. —2017. — Bun. 2 (49) — C. 40-48.
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Curyartis, mo ckianacs B [IEK Ykpaiam, a Takox
BHOIp NMUISAXIB MiABUIICHHS HAIIHHOCTI Ta €(PEKTUB-
HOCTI CHCTEMH MaJIMBO3a0e3MeueHHs 1 MaTMBOBUKO-
PHUCTaHHS 3yMOBHMIIa HEOOX1THICTH pO3POOKHN MaTeMa-
TUYHOTO amnapary Uit BHOOPY ONTHUMAaIbHUX IITSAXIB 1
o0csariB nanmuBo3abesnedenuss TEC 3amexHo Bin
LIHOBOTO (paKkTOpa KOHKPETHOTO By BYT1JIHHOI TIPO-
IYKITii i3 BpaxyBaHHSAM IUTaTH 32 BUKUIH IIKiTHBHX
3a0pyaHIOBaYiB Ta HOPMATHBIB Ha JOMYCTUMI 00CsTH
BI/IMTOBITHUX BUIIB 3a0pyIHIOBAYIB.

MeTor0 TaHOTO MOCHiIKEHHS € PO3pOOICHHS MaTe-
MaTHYHOI MOJEJI MOCTa4aHHS BYTUIBHOI MPOAYKIIi
s TEC B yMOBaxX MOXKIIMBHUX IMITOPTHHX MTOCTABOK,
Ta MPOAYKIii BIACHOTO BUPOOHUIITBA MPH MiHIMAaIIb-
HUX (piHAaHCOBHX BUTpaTax 3a MEBHUX DIBHIB BCTa-
HOBJIEHUX €KOJIOTIYHUX OOMekeHb. i1 moCATHEeHHS
i€l MeTn chopMyIpOBaHa MaTEMaTHYHA MOCTAHOBKA
3a1a4i, JUISI BUPIMIEHHS $SKOI BUKOPHUCTAHO CITEIi-
aTbHUNA 1HCTPYMEHT €eNeKTPOHHHX Tabmuup MS
Execel «Ilonck pemeHus.

Po3B’s130K 3amadi 3abe3meduye ONTHMAalIbHY CTPYK-
Typy 3amaciB nmanusa A TEC kpainu 3 1omycTuMu-
MU TapaMeTpaMH SIKOCTI NPU MiHIMaJIbHIM BapTOCTI
BYT1UIBHOI MPOAYKII{ Ta IJIaTH 3a BUKUIHU TIPH JOIY-
CTUMHX HOPMOBAaHUX PIBHSAX BUKHUJIIB.

Ha ocHoBi 3ampomoHoBaHOi Moxeni Hajami Oyze
pPO3paxoBaHO ONTHMAJBHY CTPYKTYpy 3a0e3medeHHs
manuBoM cemu TEC, siki CIIOXXKHMBArOTh BYTULIS Ta30-
BOT TPYITH, IO 33JOBOJIBHSAE SIK 32 00CSATaMHA YMOBHO-
TO MMajanBa, Tak i 3a HOro KaJOPiHHICTIO BiATIOBITHO
0 TIPOEKTHUX XapaKTePUCTHK EJIEKTPOCTaHIIN i3
BpaxyBaHHSM €KOJOTTYHUX OOMEKEeHb.

Knwuoei cnoea: ByrinbHA MPOMYKITiS, MaTeMa-
THYHA MOJCb, ONITHMI3allis, EKOJIOTUHI 0OMEKECHHS,
MaTnBO3a0e3CUCHHS.

VK. 622.613.124

IMopiBHSAJBHI JOCHiAKEeHHS TpoueciB piakoro
NUIAKOBH/IAJIEHHSI TPU Pi3HUX TEXHOJIOTIsIX MUJI0-
nmogayi Ha naapbHukn kotaa TIIII-210A /
JI.O. Kecosa, F0.M. Ilo6GipoBcrkuit, I1.I1. Mepenrep
// TIpobnemu 3aranbHoi eHepreTuku. — 2017. — Bum.
2 (49). — C. 49-55.

HaBenmeno pe3ymbraTé JOCHIIKEHb POOOTH KOTIIA
TIIII-210A, mo cmamroe Byrimis Mapku Alll, mpu
TpaguIiifiHIA 1 BHCOKOKOHIIEHTPOBAHIM IMHJIOTIOAAY]
Ha MaJFHAKY Ta BIUIMBY WX TEXHOJIOTIH HA PEXUM

[IUIAKOBHUJIAIEHHS. Bu3HaueHO OCHOBHI QaxTopu i
CTYIiHBb IXHBOTO BIUIMBY Ha BHXIJ PIOKUX ILIAKIB.
OmineHo e(eKT BUKOPHCTAHHS TEXHOJOTIi BHCOKO-
KOHIIEHTPOBAHOI MIJIONO/adi Ha BUTPATY TOICBIYY-
BaHOTO TaJHBa Ha KOTEN.

Pe3ynbraTtin mociipKeHb MiATBEPIKYIOTH TOIiTH-
HicTh mepeBereHHs komra TIII-210A Ha momady
Iy 3 BHCOKOK KOHIICHTPAIIEI I THCKOM
(IBKT). Texnomorito IIBKt Bapro posmmsimatu sk
CHoci0 TONIMIIIEeHHS TONKOBHUX PEXUMIB Yy TOTKaXx,
0 CHATIOIOTh HU3LKOPEAKIIHHE IMaluBO 3 PIAKUM
[IUTAaKOBHJIAJICHHSM.

Kniwouoei cnoea: KoTen, MAIONOAA4Ya, BUCOKO-
KOHIICHTPOBAaHA IIUJIONOAAYa I THCKOM, HH3BKO-
peakIiiiiHe TBepAe MaIMBO, PiAKe NMIIAKOBUIAICHHS.

VIIK 504.06

Jep:xxaBHe peryiioBaHHSl BUKUAIB NMapHUKOBHMX
raziB y cBiTi: nepcnekTHMBH AJs1 Ykpainum /
H.II. Isanenxo, M.II. Cac // IlpoGmemu 3araibpHOI
enepretuku. — 2017. — Bum. 2 (49) . — C. 56-64.

PosmssHyTO pi3Hi MiAXO0MU 10 AEPKABHOTO PETYITIO-
BaHHS BHWKHUIB TMApHUKOBUX Ta3iB, SKi BHKOPUCTO-
BYyIOTbCA y CBiTi. [IpoananizoBaHO mepeBary i Heoi-
K KOXXHOTO TMIiJIXOAy Y TMOpPIBHSAHHI 3 I1HIIUMHU.
Hagenmeno ormsan mocBimy e(heKTHBHOTO BUKOPHCTAH-
HS BYIJICTICBOTO OIOMATKyBaHHS SK OJHOTO 3 TIiXO-
TIiB JIO IeP>KaBHOTO PETYIIOBAHHS BUKHIIB MAPHUKO-
BuX Ta3iB. [IpoaHasi3oBaHO MOTOYHY CHTYaIlil0 B
YkpaiHi i po3po0IeHO peKOMEHAITii 00 ePEeKTUB-
HOTO 3aCTOCYBaHHS BYIVIEIIEBOTO MOJATKY B YKpaiHi.
3anponoHOBaHO TMIIXOMW M0 BHU3HAYCHHS PO3MIPIB
BYTJIEIIEBOTO TIOAATKY.

Knwouoaei cnoea: mapHUKOBI ra3u, CHCTEMH TOP-
TiBIi JO3BOJAMH Ha BUKUAM MAPHUKOBHX Ta3iB, BYT-
JICLEBUI MONATOK.

VIIK 536.7

MeTtoa po3paxyHKy AMHAMIKH Npollecy KOHBepcii
npupoaHoro rasy / O.A. Ulpaiibep, I. B. AnToHeIH
/' Tlpobmemn 3aranpHOi eHepretuku. — 2017. —
Bum. 2 (49). — C. 65-74.
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3anponoHOBaHO HOBY CXEMY PEakLiiiHOTO eJeMeH-
Ta JIs peaiizamii mpoiecy KOHBepCii MPUPOIHOTO
raszy. Po3poOneHo MaremaTtuuHy MOJeNb HOro IuHa-
MIKH, JIe OIUTBHUHN Iap TpaHyJd Karalizatopa 3 pea-
TYIOUOI0 Ta30BOI0 CYMILIIIIO y HOTO MOPOKHUHAX
pPO3IIAAAETECS K KBa3irOMOTEHHE CEPEIOBHUILE 3
MEBHUMHU €(EKTUBHUMH (Di3WYHIMH XapaKTEePHUCTH-
kamu. CTBOPEHO iTepalliifHUI aJrOPUTM pO3B’A3aHHS
PIBHSIHB MOJIETIi Ta JBI pOTpaMu I HOTO peaiza-
uii. HaBeneHno mpukian po3paxyHKIB 3MiHU BUTpaT
KOMITOHEHTIB pearyrovoi ra3oBoi CyMillli Ta KaJopii-
HOCTI KOHBEPTOBAHOTO MAJIMBA M0 JOBKHUHI amapara.

Knwouoei cioea: peakuiiHUi eNeMEHT, TPOIEC
KOHBepCii, JMHaMiKa, Ta30Ba CyMilll, KBa3iroMOTeHHE
CepeOBHIIEe, ITepallifHII aIrOPUTM, YACIOBI po3pa-
XYHKH.
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VIK 620.9.002.8

Hcnoan3zoanue mporpammsel «SPROS» nis npo-
THO3HPOBAHHUS CIPOCA HA YHEPreTHYECKHE pecyp-
col / AWM. CrourkoBckuii, E.E. Mansapenko, H.IO.
Maiictpenko, B.B. Cranumeina // [Ipobremsr obmeit
sHepretuku. — 2017. — Bem. 2 (49). — C. 5-13.

B pabote mpencraBieHBl CTPYKTypa, MNPUHIIMII
pabots! u naTEpdEiic paspaboTaHHONW HOBOW KOMITHIO-
TepHOM TporpamMMbl «SPROS», koTopas mo3BoiseT
OBICTPO MPOU3BECTU BBIYMCIICHHUS YPOBHEW MPOTHO3-
HOTO CIIpOca Ha BCE BUJBI TOIUIMBA M SHEPTUH C MPH-
MEHEHHEM METO/Ia KOMIUIEKCHOTO NMPOTHO3MPOBAHUS
JUISL passIMuHBIX TPy HOTpeOuTeael Ha M30paHHbBIX
HEPApXUUYECKUX YPOBHSIX IOCTPOCHHUS SKOHOMHKH.
Pazpaborannas mporpaMma IO3BOJIICT BBINOJHHUTH
COIVIACOBaHKE MPOTHO30B MOTPEOICHUS SHEpropecyp-
coB Ha ocHoBe NporHo3oB TOP- 1 DOWN-ypoBHei,
BBIMOJTHEHHBIX PA3IMYHBIMA METOAAMH IO Pa3HBIM
MOKa3aTeslsiM  SHEProd(PPEKTUBHOCTH C yUETOM
BBIYMCIICHHBIX OTAEJIFHO IMOTEHIMAIOB dHEprocoepe-
KEHUSI IIPU CTPYKTYPHBIX U TEXHOJOTHYECKUX HU3Me-
HEHMSX B SKOHOMHKE, U TOMYYUTh pacyeThl YPOBHEH
MIPOTHO3HOTO CIIPOCa Ha SHEPTOPECYPCHI ATl pa3ind-
HBIX YPOBHEH MOCTPOCHUSI HKOHOMHUKH C BBICOKOH
CTETICHBIO COBIIA/ICHHUS.

Knwuesuvle cnoea: nporpamma, Crpoc, 3HEpro-
pecypcbl, yrojib, HPUPONHBIA Ta3, 3JIEKTpUYECKas
SHEPTUsl, MPOTHO3UPOBAHHE.

VIK 622.324

DyHIaMeHTAJIbHbIe CBOHCTBA OCHOBHBIX MaTpPUY-
HbIX GOpPM B cUCTeMaX YPABHEHMI MesKOTPAaCIeBo-
ro 6ananca / M.H. Kynuk // [Tpo6nemsl oOreit auep-
rerukd. — 2017. — Beim. 2 (49). — C. 14-39.

HccnenoBansl GpyHIaMEeHTaIbHbIC CBOMCTBA MAaTPHIL
TPEX CUCTEM alredpanvdeckux ypaBHEHHU, KOTOPbIMU
(hopMann3yroTCs KIIIOYEBbIC 337a4d MEXKOTPACIIEBOTO
OajaHca: onpe/eNeHe BBITyCKa 10 JAHHBIM KOHEY-
HOTO CIIpOCa, ONpelesieHHE BBIMYCKa IO JaHHBIM
N00aBIEHHON CTOMMOCTH, YCTaHOBJICHUE B3aMMOCBS-
3M MEXIy PaBHOBECHBIMH LICHAMH U BbIITycKoM. Bce
9TH 33Ja4d PEIICHbI C HCIOJIb30BAaHWEM OTHOTO WU
TOTO K€ MPEIIOKEHHOTO 34eCh METOJa, HA3BaHHOTO
METOJIOM 3KCTPAIOJISLMN K HYJIEBOMY JCTCPMHHAHTY.
[lokazaHo, 4TO cucTeMa ypaBHEHHH, peKOMEHIyeMast
MHOTHMH aBTOPaMH JUI YCTaHOBJICHUS] B3aUMOCBS3U
PABHOBECHBIX IICH U 00BEMOB BBIINYCKa B €IMHHLAX

BBHIITyCKa, sBISETCS OgHOpomHoW. JlokazaHo, 4To B
3TOI MaTpuIle CYIIECTBYET, KAK MHHUMYM, 71 TIOJIOXKH-
TENBHBIX MHHOPOB C Pa3MEpPHOCTRIO ¥ =1 — 1, T1Ie n —
pa3MepHOCTh MaTpPHUIBL. JTa BakKHas OCOOEHHOCTh
00yCIIOBIMBAET TO, YTO B KOHTHHYaJIbHOM MHOXKECTBE
pelIeHiI COOTBETCTBYIOIIEH CHCTEMBI HEBO3MOXKHO
HalTH XOTs OBl OJJMH BEKTOP, KOTOPBIH COOTBETCTBO-
BaJI OBI CMBICJIOBOMY COJIEPYKAHHIO TAOIHI] «3aTPaThl-
BBITyCK». [lo3TOMYy 5Ty cHUCTeMy HeJb3sl MCIIOIB30-
BaTh HE TOJIBKO ISl ONPEIeTIeHHs] pABHOBECHBIX IIEH U
BBIITYCKOB B €IMHUIIAX BBITyCKA, HO U U PEIICHUS
JIPYTUX 3a/1ad MeKoTpaciaeBoro OaixaHca.

JlokazaHo, 9TO MaTpHIla CHCTEMBl YpaBHEHUH s
OTIpeIeNieH s BBIYCKa M0 JaHHBIM KOHEYHOTO CIIpoca
HUMEET PaHr » = 1, a € JeTePMHUHAHT SBISIETCS BCETa
MOJIOKUTEITEHBIM TIPH JIF0O0O0U pa3MEPHOCTH ATOH Mat-
PHUIBI ¥ HEOTPHILATEITHLHOCTH 3JIEMEHTOB KOHEYHOTO
cripoca, TpWYeM IOcleHee YCIOBHE HE BCeraa
SIBJISIETCS. HEOOXOIMMBIM.

YcTaHOBIIEHO, YTO CUCTEMa YPpaBHEHU IS Onpesie-
JICHHS BBIITYCKa I10 TAHHBIM JT00aBIEHHONW CTOMMOCTH
UMEeT MaTpPHILy, paHT KOTOPOH 7 = 1, a NETePMHUHAHT
MOJIOXKUTENIEH TIPU BCEX 3HAYCHUAX TIEPEMEHHBIX,
VIOBJIETBOPSAIOIINX YCJIOBHIO OaiaHca 3arpar.
CBOMCTBO MOJOXKUTEIBHOCTU AETEPMHHAHTA 3TOU
MaTpuIbl yxe Obuto nokazaHo P. bemnmanom. [pu
9TOM HCHOJIB30BajJIOCh JOKA3aTelIbCTBO, OCHOBAHHOE
Ha ompenenutensax [pama. OHO KOMITaKTHEe MeToza
SKCTPAINOIIUN K HYJIEBOMY JETEPMHHAHTY, OIHAKO
MOCIIEHUI TIPUMEHUM Cpa3y KO BCEM pPacCMOTPEH-
HBIM 371€Ch 3aJa4aM H, YTO HEMAJIOBa)KHO, ITAa€T BO3-
MOXXHOCTB OIPEIEIUTh HE TOJIBKO 3HaK, HO W 3Haye-
HUS U3y4aeMbIX JeTEPMHUHAHTOB.

Crnemyer 0co00 TOAYEPKHYTh YHUKAIBHOE CBOW-
CTBO MAaTpHI[ CUCTEM ypaBHEHHH JUIS ONMpPEHeICHHS
BBIITYCKOB TI0 JaHHBIM KOHEYHOTO CIpoca W J[00aB-
NeHHOH cTomMocTH. OmpenenuTeNd STHX MaTpHIl
3aBHCAT OT 3HAYSHHI MPaBBIX YaCTEH COOTBETCTBYIO-
[IAX CHCTEM, & IMEHHO, OT 3HAYE€HMH DIIEMEHTOB BEK-
TOPOB KOHEYHOTO CHpoca U J00aBIEHHON CTOMMOCTH
COOTBETCTBEHHO. [lepBONpHYMHON Takoro CBOWCTBA
SIBIISIETCS TO, YTO 3TU CUCTEMBI IIOCTPOEHBI Ha OCHOBA-
HuM 0aaHCOB BBITYyCKa U 3aTpart.

Kniwouegw e cnoea: Marpuia, JeTepMUHAHT,
paHr, BEKTOp, BBIMYCK, 3aTpaThl, OanaHC, IIeHa.

VIK 620.9:338.26

MaremaTnyeckasi MoJeJ/Iib ONITUMAJIbHOM CTPYKTY-
pbl yroiabHoi npoaykuuu ajasi TIC Ykpaunsl ¢
Y4eTOM  JKOJIOTHYeCKHX  OrpaHuMYeHuii  /
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H.H. Maxopreukuii, H.A. Ilepos, 1.1O. HoBuukuii //
[MpoGnemer  o0meit suepretuxkn. — 2017. -
Beim. 2 (49). — C. 40-48.

Crnoxusmasics cutyanus B TOK Ykpaunsl, a Taxke
BBIOOD MyTel MOBBIIEHUS! HAISKHOCTH U 3 (HeKTHB-
HOCTH CHUCTEMBI TOIJIMBOOOECHEUCHUSI U TOTUIMBOMC-
MOJIB30BaHUs 00YCIOBHIIM HEOOXOAUMOCTh pa3padboT-
KM MaTeMaTW4ecKoro ammapara Ui BbIOOpa OITH-
MaJIBHBIX TyTed M 00BEMOB TOILIMBOOOECIICUCHNUS
TOC B 3aBHCUMOCTH OT LIEHOBOTO (paKTOpPa KOHKPET-
HOTO BHJA YTOJbHOM MPOOYKLHUH C YYETOM IUIaThl 3a
BBIOPOCHI BPEHBIX 3arps3HUTENEH U HOPMAaTHBOB Ha
JOMYyCTHUMBbIE OOBEMBI COOTBETCTBYIOIIMX BHIOB
3arpsi3HUTENCH.

Llenbro JaHOTO MCCIIEAOBAHUS SBIACTCS pa3padoTKa
MaTeMaTHYeCKOW MOJENU MOCTaBKU YTOJIBHOH IIpo-
nykuun uis TOC B yClnoBHAX BO3MOXKHBIX UMIIOPT-
HBIX TOCTaBOK, M NPOAYKIMU COOCTBEHHOIO IIPO-
W3BOJICTBA C MUHUMAJIbHBIMU (DUHAHCOBBIMU 3aTpaTa-
MHU TIPH OTIPECTICHHBIX YPOBHSX yCTAaHOBJICHHBIX KO-
JIOTUYECKUX OTpaHWYeHuil. [l HNOCTIKEHUs 3TOH
uenu chopMyIHpoBaHa MaTeMaTHYecKasi TIOCTAHOBKA
3aJa4u, JJIs1 PeLIeHUs] KOTOPOH MCIOJIB3YeTCs CIIeLH-
aNbHBIA HMHCTPYMEHT 3JEKTPOHHBIX Tabmun MS
Execel «Ilouck pemienus».

Pemenne 3agaum obOecrnednBaeT ONTHMAJIbHYIO
CTPYKTypy 3amacoB TtomnuBa st TOC cTpaHbl ¢
JOMYCTHMBIMH TapaMeTpaMH KadecTBa INPH MUHH-
MaJIbHOM CTOMMOCTH YTOJIbHOW MPOXYKLHUH M ILIAThI
3a BBIOPOCHI NpPU AOMYCTHMBIX HOPMHUPOBAHHBIX
YPOBHSIX BEIOPOCOB.

Ha ocnoBe npemiokeHHONH MOAENH B JaJbHEHUIIEM
OyzeT paccunTaHa ONTUMANbHAsl CTPYKTypa olecriede-
Hus ToruBoM ceMu TOC, KoTopble MOTpeOIIIOT yroiib
Ta30BOM IPYNITBL, YTO YIOBIETBOPSET Kak 0 00beMaM
YCJIOBHOTO TOIJIMBA, TAK U 110 €r0 KaJIOPUHHOCTH COOT-
BETCTBEHHO IPOCKTHBIM XapaKTEPUCTUKAM 3JIEKTPO-
CTaHIMH C y4€TOM 5KOJIOTMUECKHX OTPaHUYICHUN.

Kniwoueswie cioea: yronpHas IpoAyKIUs, MaTe-
MaTH4YecKasl MOAENb, ONTUMH3ALUS, 3KOJIOIHIEeCKHe
OTpaHUYEHUs], TOTUIMBOOOECTICUEHHE.

VIK. 622.613.124

CpaBHUTEbHBIE UCCIIEA0BAHUS MPOLECCOB K-
KOro IUIAKOYAAJeHUsl NMPU Pa3HbIX TeXHOJIOTHsIX
nblienogayn Ha ropeaku koriaa TII-210A /
JLLA. Kecoga, 10.H. [To6upogsckwuii, I1.I1. Mepenrep //
[IpoGnems! oOmeit sHepreTuku. —2017. — Beim. 2(49).
— C. 49-55.

[IpuBeneHbl pe3yibTaThl KCCICAOBAHUN PaOOTHI
xkorna TIII-210A, cxwuratomero yroas mapku Alll
NPy TPAAUIIMOHHOM M BBICOKOKOHIEHTPUPOBAHHOU
MBUTETIONAYe HAa TOPEIKH U BIMSHUS STUX TEXHOJIOTUN
Ha peXuM Nutakoyganenus. OnpernesneHbl OCHOBHBIC
(haKTOphI M CTENEHb UX BIUSHUSA HA BBIXOJ JKUIKOTO
nutaka. OneHeH 3Q(eKT UCIoab30BaHUS TEXHOJIOTHH
BBICOKOKOHIICHTPHPOBAHHON IMBUICTIONAYN HA PACXOI
MTOJICBETOYHOTO TOTUIMBA Ha KOTEI.

Pe3ynbrarsl ncciaenoBanuii MOATBEPKAAIOT LEIECO-
obpazHocTh nepeBona koria TIII-210A Ha momawy
MBUTH ¢ BBICOKOW KOHIIGHTpAIMEeH TOf JaBICHHUEM
(ITBKx). Texnonoruto I1BKn cnenyer paccmaTpuBarh
KaK CITIOCOO VITyUITICHHsI TOIIOYHBIX PEXUMOB B TOI-
KaX, CKHTAIOIMHNX HHU3KOPEAKIIMOHHOE TOILIUBO C
KUIKAM [UTAKOYJaICHUEM.

Knwueewi e caoeéa: KOTel, IbUIENIONAa4Ya, BEICO-
KOKOHIICHTPHUPOBAHHAS THUICIIONAYa 0] TaBJICHUEM,
HU3KOPEAKITMOHHOE TBEPI0€ TOILUIMBO, KUIKOE IUIa-
KOyJaJICHUE.

VIIK 504.06

TocynapcTBeHHOe peryjMpoBaHue BHIOPOCOB Map-
HHUKOBBIX Ta30B B MHpe: MEPCHEeKTHBHI A
Ykpaunst / H.II. UBanenko, J.I1. Cac // IIpobiemsbl
o06meit arepreTuxu. —2017. — Beim. 2 (49). — C. 56-64.

PaccMmoTpens! pa3Hble TOAXO/bI K TOCYIapCTBEHHO-
My PETYIUPOBaHHIO BHIOPOCOB MAPHHUKOBBIX Ta30B,
KOTOpBIe PUMEHAIOTCs B Mupe. [Ipoanann3upoBaHsl
MPEUMYIIECTBAa U HEMOCTaTKU Ka)KIOro MOAXOAa 110
cpaBHeHHIO ¢ Jpyrumu. [IpuBemeH 0030p ombiTa
3¢ (GEeKTHBHOTO UCTIOIB30BaHNS YITIEPOAHOTO HAJIOTO-
00JIOKEeHHS KaK OHOTO U3 MOAXO0B K FOCYAapCTBEH-
HOMY PETyJIMPOBaHUIO BHIOPOCOB MAPHUKOBBIX ra30B.
[Mpoananu3upoBaHa TeKyIas CUTyals B YKpauHe U
pa3paboTaHbl peKOMEHIAINH 110 dYPPEKTUBHOMY TIPH-
MEHEHHUIO YIJIEPOAHOTO0 Hajora B  YKpauHe.
[pemmoxeHbl MOIXOIBI K OHPENCICHUIO Pa3MEpoB
YIIEPOHOTO HAJIOTA.

Knwueswie cuoea: MapHUKOBBIE Ta3bl, CHCTEMBI
TOPTOBJIM Pa3pelIeHUsIMA Ha BBIOPOCHI MAPHUKOBBIX
ra3oB, YIJIEPOAHBINA HAJIOT.
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VIIK 536.7

Meton pacuera AMHAMHUKH MpPOILECCa KOHBEPCHH
npupoxHoro ra3a / A.A. lpaiidep, N.B. AnTonen /
[Ipobnemsr o06meit sHepretmkm. — 2017. —
Brim. 2 (49). — C. 65-74.

[IpennokeHa HOBast CXeMa PEaKLMOHHOTO IEMEHTa
Ul peajM3aluy Ipolecca KOHBEPCHUH MPHUPOAHOTO
raza. Paspaborana maremaTudeckass MOZENb €ro
IOUHAMUKH, TJI€ TUIOTHBIA CJIOM IpaHyi KaTainu3aTropa ¢
pearupyromei ra3oBoii CMEChbIO B €r0 MOJIOCTAX pac-
CMaTpUBAETCs KaK KBa3UTOMOTEHHasI Cpefia ¢ ompeze-
JeHHBIMH 3(P)EKTUBHBIMU (DU3NUECKUMH XapaKTepH-
crukamu. Co3IaHbl UTEPALlMOHHBIN aJITOPUTM pelle-
HUSl ypaBHEHHH MOJENH U ABE MPOrPaMMBbI JUIS €ro
peanuzauuu. [IpuBenen npuMep pacueToB H3MEHEHHS
pacxoloB KOMIIOHEHTOB pearupyromeid ra3oBoi
CMECHU M KQJIOPUMHOCTH KOHBEPTHPOBAHHOTO TOILIHBA
0 JUIMHE anmapara.

Knwuesvie cnosa: peaKHI/IOHHLIﬁ QJICMCHT, IIPpO-
eCC KOHBECPCUU, ITNHAMUKA, Ir'a30Basl CMCCb, KBA3UT'O-
MOI'€HHasA cpelaa, PITGpa].IHOHHI:Iﬁ AJIrOPpUTM, YHCJICH-
HBIC paCUYCThI.
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UDC 620.9.002.8

Use of the program «SPROS» for predicting the
demand for energy resources / A.l. Spitkovskyi,
0.Ye. Malyarenko, N.Yu. Maistrenko, V.V. Stany-
tsina // The Problems of General Energy. — 2017.
— Issue 2 (49). — P. 5—13.

The paper presents the structure, working principle,
and interface of the developed new computer pro-
gram «SPROS», which enables one, to perform fast
calculations of the projected demand for all types of
fuel and energy with using the method of complex
forecasting for different consumer groups at the
selected hierarchical levels of economy structure.
The program makes it possible to harmonize the
predictions of energy consumption based on the
forecasts at TOP- and DOWN-Ievels made by dif-
ferent methods for different parameters of energy
efficiency. Our program takes into account the sep-
arately calculated potentials of energy saving caused
by structural and technological changes in the
economy and enables one to estimate the projected
energy demand for different levels of economy
structure with a high degree of convergence.

Keywords: program, demand, energy resources,
coal, natural gas, electricity, forecasting.
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UDC 622.324

Fundamental properties of the main matrix forms in
the systems of equations of intersectoral balance /
M.M. Kulyk // The Problems of General Energy. —
2017. — Issue 2 (49). — P. 14 -39.

We have investigated the fundamental properties of
the matrices of three systems of algebraic equations
describing the key problems of intersectoral bal-
ance: determination of output by the data of final
demand, determination of output by the data of
added value, and establishing the interrelation
between equilibrium prices and output. All these
problems have been solved with using the same
method proposed here and called the method of
extrapolation to zero determinant. We have shown
that the system of equations recommended by
numerous authors for establishing the interrelation
between equilibrium prices and output volumes in
output units is homogeneous. We have proved that,
in this matrix, there exist at least » positive minors
with a dimension » = n — 1, where # is the dimen-
sion of matrix. This important feature envisions the
fact that, in the continual set of solutions of the cor-
responding system, it is impossible to find even if a
single vector that would correspond to the meaning
content of tables “input-output”. Therefore, this
system cannot be used not only for determining
equilibrium prices and output in output units, but
also for the solution of other problems of intersec-
toral balance.

We have proved that the matrix of the system of
equations for finding output by the data of final
demand has a rank » = n, and its determinant is
always positive for any dimension of this matrix and
non-negativeness of the elements of final demand,
and the last condition not always is necessary.

We have established that the system of equations for
finding output by the data of added value has a
matrix whose rank is » = », and its determinant is
positive for all values of variables satisfying the con-
dition of input balance. The property of positive-
ness of the determinant of this matrix was already
proved by R. Bellman, and this proof was based on
the Gram determinants. It is more compact than
the method of extrapolation to zero determinant,
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but the latter can be applied to all problems consid-
ered here and, which is quite important, enables
one to obtain not only the sign, but also the values
of determinants under study.

We should especially emphasize the unique proper-
ty of matrices of the systems of equations for deter-
mining output by the data of final demand and
added value. The determinants of these matrices
depend on the values of right-hand sides of the cor-
responding systems, namely, on the values of ele-
ments of the vectors of final demand and added
value, respectively. The initial cause of such prop-
erty is the fact that these systems were constructed
on the basis of output and input balances

K ey wo rds: matrix, determinant, rank, vector,
output, input, balance, price.
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UDC 620.9:338.26

Mathematical model of the optimal structure of coal
production for thermal power plants of Ukraine with

taking into account environmental constraints /
M.M. Makortetskyi, M.O. Perov, 1.Yu. Novytskyi
// The Problems of General Energy. — Issue 2 (49).
— P. 40—48.

The aim of this study is to develop a mathematical
model of the delivery of coal production for TPP
under conditions of possible import supply and own
products with minimal financial expenditures at
certain levels of the current environmental con-
straints. To achieve this aim, we formulated the
mathematical statement of this problem and used
for its solution a special tool of spreadsheet MS
Excel «Solver».

The solution of problem provides the optimal struc-
ture of fuel reserves for TPP of our country with
acceptable quality parameters at the minimal cost
of coal products and pays for the emissions at their
allowable levels.

On the basis of proposed model, the optimal struc-
ture of fuel supply for seven TPPs consuming coal
of the gas group will be calculated in the future. This
structure will satisfy both the volumes of fuel and its
calorific value, according to the design characteris-
tics of power plants with regard for environmental
constraints.

Keywords: coal production, mathematical
model, optimization, environmental restrictions,
fuel supply.
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UDC 622.613.124

Enhancement of the efficiency of work of a TPP-
210A boiler under variable loads at different tech-
nologies of dust supply to the burners based on the
results of studies of the process of liquid slag
removal/ L.A. Kesova, Yu.N. Pobirovsky,
P.P. Merenher // The Problems of General
Energy. — 2017. — Issue 2 (49). — P. 49-55.

We present some results of studies of a TPP-210A
boiler, burning ASh coal, under loads of the units of
200—300 MW at two technologies of dust feed to
the burners: the traditional pneumatic dust trans-
port with primary air and highly-concentration dust
feed under pressure (PVKd) with estimating the
influence of these technologies on the modes of lig-
uid slag removal. The degree of influence of the
main factors on the stability of liquid slag yield and
the expenditure of fuel oil for lighting was deter-
mined.

The results of studies have revealed the possibility of
increasing the economical efficiency of boiler oper-
ation by reducing the fuel oil consumption for light-
ing with the use of PVKd technology, which should
be considered as a method for improving furnace
conditions in boilers, burning low-reaction coal at
liquid slag removal.

Keywords:boiler, dust feed, high concentration,
liquid slag removal.
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UDC 504.06

State regulation of greenhouse gases emissions in the
world: prospects for Ukraine / N.P. Ivanenko,
D.P. Sas // The Problems of General Energy. —
Issue 2 (49). — P. 56—64.

Different approaches to the state regulation of
greenhouse gases emissions that are used in the
world are presented. The advantages and disadvan-
tages of each approach in comparison with others
are analyzed. The world experience in effective use
of the carbon tax as one of the approaches to the
state regulation of greenhouse gas emissions is
reviewed. The current situation in Ukraine is ana-
lyzed, and recommendations for the effective appli-
cation of the carbon tax in Ukraine are proposed.
The approaches to the determination of carbon tax
are developed.

Keywords: greenhouse gases, allowance trading
scheme for greenhouse gases, carbon tax.
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A method for calculating the dynamics of the process
of natural gas reforming / O.A. Shraiber,
I.V. Antonets // The Problems of General Energy.
— Issue 2 (49). — P. 65-74.

We have proposed a new scheme of reaction ele-
ment for the realization of the process of natural gas
reforming. We have developed a mathematical
model of its dynamics, where the dense bed of cat-
alyst granules with the reacting gas mixture in its
cavities is considered as a quasihomogeneous sub-
stance with certain effective physical characteris-
tics. An iteration algorithm for the solution of equa-
tions of our model and two programs for its realiza-
tion have been developed. We also present an
example of calculating the change in the flow rates
of components of the reacting gas mixture and
calorific value of the reformed fuel along the appa-
ratus length.

Keywo rds: reaction element, reforming process,
dynamics, gas mixture, quasihomogeneous sub-
stance, iteration algorithm, numerical calculations.
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