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BCTYII
[Tporpama HaByanbHOi AUCHUILTIHU «KOMIT'TOTepHE MOZAETIOBAHHS MPOIECIB B €HEPreTULII»
CKJIaJIeHa BIATMIOBIAHO 10 OCBITHBRO-TIpodeciiiHoi mporpamu «IIpukitagna ¢izrka eHepreTHIHNX
CHCTEM» MIArOTOBKU NepIIOro (6aKalaBpChbKOTo) piBHS BUILOI OCBITH

cneriansHocTi 105 Ilpukimanna ¢izuka Ta HAaHOMaTEpiaIH

1. Onuc HABYAJIBHOI JUCHHUILTIHHA
IlpexmMeToM BUBUYEHHS HABYAJIbHOI JUCHUIUIIHK € CydYacHI METOAU KOMIT FOTEpHOT

KOMIT FOTEPHOT'O MOJICTFOBAHHS MPOIIECIB B (Pi3HUIIi.

1.1. Mera BuUKIagaHHsI HABYAILHOIT JUCIUAILUIIHU

Metor kypcy «Komm’rorepHe MOAETIOBaHHsS HIPOLECIB B €HEPreTHlll» € BUBUYCHHS Ta
CaMOCTIiHE KOPHUCTYBAaHHS aJIrOpUTMaMu OOPOOKHM JaHUX 3 BHKOPHCTAHHSIM CaMOCTIHHO
PO3pOOJICHUX aNTOPUTMIB Ta 010J10TEK IS 33124 (i3HKH.

1.2. OcHOBHI 3aBJaHHs BUBYEHHS JUCIHAIIIIHU

OcHOBHUM 3aBJaHHAM Kypcy «Komm’torepHe MoJientoBaHHS MPOLECIB B €HEPreTULl» €
3aCTOCYBaHHS MaTEMAaTHUYHHX QJITOPUTMIB JUii OOpOOKM OaraTOBHUMIpHHX MAacHBIB JaHHX,
30KpeMa, 300pakeHb,J1s1 HU3KH 3a/1a4, 1110 € TUIIOBUMM Ui (QI3UKH Ta €HEPIreTHKU.

VY pe3ynbTaTi BUBYSHHS JAHOTO KypCy CTYACHT IOBUHEH

3HATH: METOIU KOMM'IOTEPHOI CUMYJslis B (i3ulli 3a JOMOMOrOI0 alTOpPUTMIB, SKi
peaizoBaHi Ha CyY4YacHHX MOBax NPOTpaMyBaHHS Ta CaMOCTIHHE CTBOPEHHS IPOTPAMHHX
MPOIYKTIB
, IO PO3B’S3YIOTH MEBHI 3aa4i B raimy3i (i3uKu Ta eHEPTreTHKH.

BMIiTH: 3aCTOCOBYBAaTH OTpPHUMaH1 3HAHHA Ha MNPAKTHII TpU 0OpoOIl OaraTOBHUMIpPHUX
MacHBIB JJaHUX, y3arajJbHIOBaTH BUBYEHI AJITOPUTMI HA CKJIa/IHI CUCTEMH.

Jlns BHUBYEHHS Kypcy HEOOXiJHI 3HaHHS 3 MpOrpaMyBaHHS, TeOpii aAJrOPUTMIB,
MaTeMaTUYHOTr0 aHalizy, Ju(epeHL1abHUX PIBHIHb, MATEMAaTUYHOI (PI3UKH, Ta KYpCIiB JIIHIHHOT
anreOpu Ta aHaMITUYHOI reomeTpii. OCHOBHUMH (hopMaMM BUKJIAJaHHS HaBYAJILHOTO MaTepiaity
3 aucuuiuiia «KoMm’roTepHe MoOJENtoBaHHS MPOILECIB B €HEPreTHI» € JEKIli, MpakTH4HI
3aHATTS Ta CaMOCTiiiHa poOOTa CTYCHTIB.
3azanovni komnemenmnocmi (3K)
3K 2. 31aTHICTh CHNIKYBaTHCS JepKaBHOK MOBOIO SIK YCHO, TaK 1 TUCHMOBO.
3K 3. 31aTHICTh CHUJIKYBaTUCS 1HO3EMHOIO MOBOIO.
3K 4. HaBuuku BUKOpHCTaHHS 1HQOPMAIITHUX 1 KOMYHIKallIHHUX T€XHOJIOTIH.
3K 5. 31aTHICTh BUMTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHSIMH.
3K 8. HaBuuku Mi>k0COOHUCTICHOT B3a€MO/IiI.
3K 9. 3naTHICTh TIpaIfoBaTH aBTOHOMHO.
3K 10. HaBukwu 3ailicHeHHS 6€3MeYHOI AisTTbHOCTI.
3K 13. 31aTHICTh MPOBEICHHS TOCII>)KEHb Ha BIIMIOBITHOMY PiBHI.
3K 14. 3naTHiCTh BUKOPHCTOBYBATH TEOPETHYHI Ta MPAKTUYHI 3HAHHS [P0 IUPOKUH CIIEKTP
00YMCITIOBAIBHUX METO/IB Ta MaTEMaTHUYHUX allTOPUTMIB, BKIIOYAIOUH IPUHIIMIIA PO3POOKH Ta
y3arajbHEHHS [IUX METOJIIB Ta aJITOPUTMIB
3K 15. 3gatHicTh 3acTOCOBYBAaTH OOUMCITIOBAIIbHI METOM JIJIsl OTpUMaHHs iHpopMarlii 3
EKCIepPUMEHTAIbHUX JJAHUX Ta BUPILICHHS HAYKOBUX IpoOieM
3K 16. Po3ymiaHS 0OMEXEHHS YUCETBbHUX METO/IIB, BKITIOYAIOYH TTOMUJIKH HAOJIM>KEHHS,
MOMUJIKH OKPYTJIEHHS Ta OOMEXEHHS 1110710 3aCTOCYBAaHHS KOHKPETHUX aITOPUTMIB
Cneuiansni (paxosi) komnemenmnocmi (CK)

CK 1. 3naTHicTh BUKOHYBATH aHaJIi3 CHEIIabHOI JIiTepaTypH, (HOpMyITIOBATH IIOCTAHOBKY
HAyKOBOi a00 HayKOBO-TEXHIYHOI 3a/1a4i, 0OMpaTH METOAMN Ta METOJUKHU, CKJIa/laTH IporpaMu
HAYKOBUX JOCHTIPKEHb Ta HAYKOBO-TEXHIYHUX PO3POOOK Y

rajxy3i IpuKIaaHol (Pi3UKH Ta HAHOMAaTEpiaTiB.



CK 3. 3gaTHicTh aHANI3yBaTH OTPUMaHI pe3yJbTaTH, TPE3EHTYBATH iX (axiBIsAM y JaHii ramysi,
oopMITIOBaTH HAyKOBI CTATTI Ta HAYKOBO-TEXHIYHI 3BiTH, B TOMY YHCII 13 CyMDKHUX Taly3eH,
JUI PO3B’sI3aHHS BUPOOHUYUX 3a1au.

CK 4. 3naTHICTh BIAMOBITHO O MTOCTABICHOT 3a/1a41 MPOBOIUTH CAMOCTIIHO Ta B KOMaH/I
HayKOBI JTOCJIPKEHHS (PI3UYHUX CHCTEM, SIBUIII 1 MPOIIECIB (€KCTIEPUMEHTAIIbHI, TEOPETHYHI,
KOMIT F0OTE€PHE MOJICTIOBaHH) B Tajly3i MPHUKJIAAHOT (Pi3UKHU Ta

HaHOMAaTepiaiB.

CK 5. 3natHicTb 3a0e3neuyBaTi BIPOBAKEHHS PE3YJIbTATiB HAYKOBHX JOCIIKEHb IUIIXOM
CTBOPCHHSI HOBUX MaTepialliB, MPUCTPOIB, TEXHOJIOTIH Ta 1HIIOTO.

CK 9. BmiHHS iporpaMyBaTy Ha MOBaX BUCOKOT'O PiBHSI, KOMITLTFOBATH MOBHU Ta €()eKTUBHO
BUKOPUCTOBYBAaTH KOMIT'FOTEPHY CUCTEMY aJlre0pu

CK 10. Bminss migBuiyBati epeKTHBHICTh YUCEIBHUX AITOPUTMIB Ta BiJIIOBITHOTO
IIPOTrPaMHOTO 3a0e3Me4YeHHs

CK 11. 3naifoMCTBO 3 IpUiOMaMH CITIJIBHOT PO3POOKH MPOrPaMHOT0 3a0€3MeYeHHS

1.3. KinbKicTh KpeauTiB 5
1.4. 3aranpHa KineKicTh rogud 150

1.5. XapaktepucTrKka HaB4aIbHOI JUCITUILTIHA
3a Bubopom
Jlenna hopMa HaBYaHHS \ 3aouHa (nucraHmiiHa) popma HaBYAHHS
Pix miaroroBku
4-ii \ -t
Cemectp
8-t | -t
Jlekmii
32 ron. | TOJI.
[IpaxTiyHi 3aHATTA
48 rop. \ roj.
CamocriiiHa po6oTa
70 rog. | roJl.

1.6. 3anmaHoBaHi pe3yJIbTaTH HaBYaHHS

B pesynbraTi BUBYEHHS HaBYaJIbHOI JUCLUIUIIHM CTYJCHTH OBOJIOJIIOTh CYYaCHUMHU
KOMIT'FOTEPHOI CUMYJIAIT B (13Ul EHEPTETUKH, a TAKOXK 3aco0aMu PO3POOKU Ta BUKOPUCTAHHS
icHyrO4YMX 6107110TeK MaTeMaTHYHUX METOJIB 0OPOOKU JaHUX.

Ilpozpamni pezynemamu nasuannsa (IIPH)

[TPH 1. BukopucToByBaTH 3HaHHS B raly3i NPUKJIAAHOT (i3UKH, MATEMATHKH, €IEKTPOHIKHU Ta
1H(OpMaLIMHUX TEXHOJOTIH! A1 BUKOHAHHS HAYKOBUX JIOCIHIJKEHb Ta PO3B’sI3aHHS BUPOOHUYUX
3a1ad.
[TPH 2. 3naxonuTtu Ta aHai3yBaTH HAYKOBY Ta HAyKOBO-TEXHIUHY 1H(QOpMAIIiIO B Tamy3i
NPUKIAAHOT (PI3UKHU Ta HAHOMATEPIaiB 13 BITUM3HAHUX Ta 3apyOiKHUX JUKEpell, B TOMY YUCII 3
BUKOPUCTAHHSM CYyYaCHUX MOITYKOBUX CHCTEM.
ITPH 3. OGroBoproBaTH Ta 3HaXOAUTH MPOTPECUBHI Ta IHHOBAIIIIHI pillIeHHs POOJIeM 1 3aB/laHb
IpY BUKOHAHH1 HAYKOBO- TEXHIYHUX Ta BUPOOHUUYMX MPOEKTIB.
[1PH 4. BcranoBiroBaTH Ta apryMEHTYBaTH HOBI1 3aJIEKHOCTI MK MapaMeTpaMu Ta
XapaKTepUCTUKaMU (PI3UYHUX CHCTEM.
[TPH 5. EdexTrBHO npalfoBaTu K 1HANWBIIyaJIbHO, TaK 1 B CKJIaJ1 KOMaH]IU, OL[IHIOBAaTH Ta
3a0e3medyBaTy SKICTh BAKOHYBaHHUX POOIT Yy Tay3i NpUKIaaAHO1 (Pi3UKU Ta HAaHOMAaTepiaiB.
ITPH 6. Y xopekTHiii popmi popmymroBatu mpodeciiiHi BUCHOBKH, alpoOyBaTH iX Ta JOHOCUTU
JI0 ayUTOPii pi3HOTO (haXOBOTO PiBHS, BUKOPUCTOBYIOUH CYy4acHI METOJAUKH HAyKOBOI Ta
TEXHIYHOT KOMYHIKaIlii YKpaiHChKOIO Ta IHO3EMHUMH MOBaMH.



ITPH 8. BmiT po3po06JtoBaTH TIMOTE3H Ta 3aIIPOIIOHOBYBATH CIIOCOOH iX TIEPEBIPKH 3a
JIOTIOMOTOI0 BIATIOBIAHUX aHANITUYHUX, EKCIICPUMEHTAJIBHUX Ta YHCEIbHUX IHCTPYMEHTIB
ITPH 9. ITpodeciitHo MOBIIOMIIATH TTPO HAYKOBI MPOOJIEMHU, PE3yIbTaTH Ta HEBU3HAUYCHOCTI,
YCHO Ta B MUCBbMOBI# popmi

ITPH 10. Matu po3BUHYTY OOTpYHTOBaHY HAyKOBY 1HTYIIIiIO 1 BMITH BigoOpa)xaTH Ta
pOo3pobIIATH €hEKTUBHI Ta OCOOMCTI CTpaTerii HABUYAHHS

ITPH 11. BMmiTu npaitoBaTi He3aJeKHO, ajie TAKOX Y TICHIN CITIBIpaIli 3 IHITUMH, 1100 BYACHO
BUKOHATH JIOCITiTHUIIbKUN TTPOCKT.

ITPH 12. KpuTu4HO po3yMiTH HAyKOBI METO/IM, MaTH KpaIllle PO3yMIiHHS HAYKOBOTO IIPOIIECY K
TaKOT0, @ TAKOXX PO3YMITH MEPCIEKTUBH MalOyTHHOT pOOOTH.

2. TemaTnyHmnii J1aH HABYAJILHOI AMCHUILIIHI

Po3oin 1. Cmanoapmmui 6ioniomexu wabnonieTema 1. Bemyn 0o STL
Ineosoris 610,TI0OTEKH CTaHAAPTHUX I1a0IOHIB
Tema 2. Buxopucmanus STL 6 06pobyi oanux

Tunu nanux B STL. [loctyn 10 naHux.
Tema 3. Buxopucmannsi STL 0ns po3pobku anreopummis
CrangaptHi abCTpaKTHI AITOPUTMH.
Po3zoin 2. Ilapanenvui oouucnernms

Tema 1. Bcmyn 0o memooié napaneibHux 004ucietsb
Ineonoris mapanenizarii mpormeciB 00YNCICHHS.

3. CTpyKTypa HABYAJIbHOI TUCIHUTLTiHH

HasBu po3minis KinpkicTs roany
neHHa popma 3aouHa Gopma
y TOMY YHCII1 y TOMY YHCIT1
o W o [|1a0. IHI. [C.p. o I n Jab. | 1Hg. [c.
Q Qo
2 2 P-
o [&]
> >
1 2 3 4 5 6 7 8 9| 10 11 12 13
Po30in 1. Cmanoapmui 6ioriomexu wiabionie
Tema 1 40 | 8 | 12 20
Tema 2 35 | 8 |12 15
Tema 3 35 | 8 |12 15
Pazom 3a pozmimom 1 | 110 | 24 | 36 50
Po30in 2. [lapanenvui o6uucienms
Tema 1 40 | 8 | 12 20
Ycboro roaun 150 | 32 | 48 70
4. TeMH NPAKTUYHHUX 3aHATH
No Kinpkicts
Hasga remun
3/ FOINH
1 Tunu kouteitHepis. octyn no nanux. CtanaapTHI aOCTpaKTHI 12
QITOPUTMHU
2 [Meron Monte-Kapio 12
3 |CranpmapTHi aOCTpaKTHI aITOPUTMHU. 12
4 BuxopucTtanHs napajieibHUX 00YHCIEHb Y MOJCIIOBaHHS (P13UYHUX 12
MPOIIECIB.
Ycrhoro 48




5. 3aBaaHHA AJ19 CaMOCTiiiHOI podoTH

Nes/n Hazsa temu Tonuuan
1 |BuBuMTH THUIIM KOHTEHHEPIB 20
2  locmiguTu AOCTYH 10 JaHUX 15
3 |O3HaHOMHTHCH 31 CTAHAAPTHUMH a0CTPAKTHUMH aJTOPUTMaMHU 15
4 |locmimguTy Tmapaeni3alliio IpoIeciB O0UHCICHHS. 20
Ycboro 70

6. MeToau KOHTPOJIIO

HaBuanbHa nporpama HOpMAaTUBHOI AUCIHUTLTIHE «KOMIT FOTEepHE MOJICIIFOBaHHS ITPOIIECIB B
€HepreTulll» BiJIIOB1Ia€ YUHHUM HOPMATHBHUM JIOKyMEHTaM, peKOMEH0BaHUM MIiHICTEpCTBOM
OCBITH 1 HayKu YKpaiHM sSIK HaB4YaJlbHA Mporpama JAJs CTYAEHTIB (i3UMYHOTO CHIPSMYBaHHS IS
BUIIMX HaBYaJIbHMX 3awiagiB. HopmaruBHa HaBuanbHa jucuuiuiiHa «Komm’roTepHe
MO/ICITIOBAHHS TPOIIECIB B EHEPTETULI» € CKIIAIOBOIO IUKITY MPOECiifHOl miaroToBKu (axiBIliB
OCBITHbO—KBaJTi(PiKaLIITHOTO PiBHS «OaKamaBpy.

3mict mporpamu, 00’€M y4OOBHX MNUTaHb AUCHUILTIHA «KOMI'rOTepHE MOJemoBaHHS
IPOIIECIB B €HEPreTUll» BU3HAYAIOTHCSA MOTPEOOI0 3arajlbHOHAYKOBOI, 3arajlbHO-1HKEHEPHOI Ta
TEXHIYHOT MIATOTOBKH.

[TocninoBHICTh BHUKJIAJaHHS TEM HE € CYBOpPO OOOB’SI3KOBOIO 1 MOXK€ OYyTHM 3MiHEHA Y
BiITIOBITHOCTI 13 CTPYKTYPHO-JIOTIYHOIO CXEMOIO BUKJIQJIAHHS 1HIIUX JUCIUILIIH.

Buuenns aucuumiing « KoM toTepHe MOJIENIOBAHHS MPOLIECIB B €HEPreTUlll» nepeadadae
BUKOHAHHS NPAKTUIHUX PoOiT. [1iACyMKOBHIA KOHTPOJIb 3HAHB 3/IIHICHIOETHCS HAa €K3aMeHi.

Ha nekuifix BUKIANaeTbcs TEOPETUYHMM MaTepian, SKUM UIIOCTPYETbCS  TUIOBUMH
OpUKIaAaMu 1 3amadaMu 3a mpodiseM miAroToBkd (axiBHmiB 3 MPHUKIAAHOT (I3HKH Ta
HaHoMmarepiaiiB. BukianaHHs JekuifHOro MaTepially NMOBMHHO Ma€ 3aKiHUYEHUH Xapakrep,
3/11MCHIOETHCA Y JJOCTYMHIN 1 HA0uH1H (OpMI, MICTUTH TPOOJIEMHI CUTYaIlI].

OCHOBHOIO METOI0 MPAKTUYHMUX 3aHATh € PO3BUTOK HABMYOK MPAKTUYHOTO 3aCTOCYBAaHHS
BUIIOI MaTeMaTHKW 1 3aKpIIUIEHHS TEOpeTWYHoro watepiany. Ilpu BupimeHHi 3amad
PEKOMEH/IYETbCS KOPHUCTYBAaTUCS CTaHAAPTHUMHU HOpuiloMaMu 1 Mmertoaukamu. Ha kokHOMY
IPAKTUYHOMY 3aHSTTI YaCTUHY Y4OOBOTO 4acy JOILJIBHO BUKOPHCTOBYBATH JJIsi CAMOCTIMHOIO
PO3B’SA3KY 3ajlay, KOHTPOJIIOIOUU MPH LbOMY NMPaBWIBHICTH 0OpaHoro merony «Komm’roTepHe
MOJIEJIIOBaHHSI TPOILECIB B EHEPreTUll» W OBOJOMIHHA II METOJAAMM € caMOCTiiiHa pobota
CTYJICHTIB.

Ha Bcix 3aHATTSAX JOLUIBHO MIJKPECIIOBATH POJb 1 3HAYEHHS MPEIMETy Ha KOHKPETHHUX
OpUKIaAax 1 3aJadax MPUKIAJHOTO XapakTepy, BHUCBITIIOETbCS 11 3B’A30K 3 IHIIMMHU
JTUCIUTIIIIHAMU 1MaiiOyTHBOIO Mpodeci€ro.

7. CxeMa HapaxyBaHH# 0aJjiB

[Torounuit KOHTPOIB, caMOCTiitHAa poboTa
Pozmin 1
Temu po3ainis Kinekicts Oais

Tema 1 10

Tema 2 10

Tema 3 10

Pazom 3a posminom 1 30
Poszmin 2

Tema 1 10

KP 20

Pazowm 3a pozaisnom 2 30




3anikoBa poboTta 40

Cyma 100

Kpurepii oniHroBaHHSI HABYATbHHX JOCATHEHb
HapaxyBanHs 0ajiB NpH MOTOYHOMY KOHTPOJII.

2 Gama — poboTa B ayquTOpii
3 Gana — BUKOHAHHS CaMOCTIHHOT poOoTH

KpuTtepii oninioBanus BianoBiaeii Ha KOHTPOIbHIi poooTi

Teopernuni nuranus (5 6ais)

KopekTHicTh BUKIAIOK, BU3HAYCHB — 1 6anmn
[TpaBWiIBHICTH BIAMOBIAL — 2 Oanu
JIoriyHICTh BUKIIAIOK —1 6anmn
ITocmigoBHICTE BUKIIALOK — 1 0anmu
Po3p’si3annsn 3agadi (10 6amiB)

KopekTHicTh BUKIIAIOK, BU3HAYCHB — 2 Oanu
JloriuHicTh BUKJIAI0K — 2 6anun
[TpaBwiIbHICTH BIAMOBIAL — 3 O
BigcyTHicTh MOMHIIOK B pO3paxyHKax — 3 banu

Kpurepii oniHioBanHs Bignmosigei Ha migcymMKoBiii poooTi

IHutanns 1 — Teoperuyne nuranHs (S 0auaiB)

BiycyTHICTE TOMWIJIOK B TEOPETUYHIHN YaCTHHI — 2 baim
KopekTHicTh BUKIAI0K — 1 6an
ITocmitoBHICTh BUKIAI0K —1 0an
JloriuHicTh BUKIIAHAOK —1 0an
IIuTanns 2 pocaigHuubka 3agada. (15 6asiB)

HassuicTe Bigmosiai — 1 Oan
KopekTHicTh BUKIAI0K — 2 banu
JIoriuHiCTh BUKIIAA0K —1 0an
KopekTHicTh BU3HAUCHD — 1 0an
IToBHOTA BIAMOBIAI — 1 6an
[IpaBwibHICTH BiAIOBIAL — 2 0anu
HasiBHicTh rpadiunoro BigoOpaskeHHS — 2 baim
3HaHHA LiIel 3a1a4l — 1 0an
BincyTHiCTF TOMMIJIOK B PO3paxyHKax — 2 baim
BincyTHiCTP TOMUJIOK B TEOPETHYHIM YacTHHI — 2 baim
Hutannsa 3 — gocainHunbka (15 6asiB)

HasgsuicTs Bifmosiai — 1 6an
KopekTHicTb BUKITaI0K — 2 banu
JloriyHicTh BUKIIAJIOK —1 6an
KopekTtHicTh BU3HAUCHD — 1 6an
IToBHOTA BiIOBIAL — 1 0an
[IpaBUIBHICTE BiATIOBIII — 2 0anu

HasBHicTb rpadivyHoro BimoOpaxeHHs — 2 0anu



3HaHHA el 3a1a4l —1 Oan
BigcyTHicTh MOMHIIOK B PO3paxyHKax — 2 banu
BiacyTHICTD TOMUJIOK B TEOPETHYHIN YaCTHHI — 2 Oamm

[Ixajna omiHIOBAHHSA

yMa OajIiB 3a BC1 BUIU HaBYAIbHOIIISIIBHOCTI Oujinka
MPOTATOM CEMECTPY s exaveny 3 samiky
90-100 BIJIMIHHO
70-89 nobpe
50-69 3aJI0BLIbHO SAPATOBANO
1-49 HE3aJJOBUIBHO HE 3apaxOBaHO

8 PexoMeHnaoBaHa JiiTepaTtypa
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3. Boudreau, J. F., & Swanson, E. S. (2017). Applied computational physics. Oxford University
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. Scherer, P. O. (2010). Computational Physics. Springer Berlin Heidelberg.
2. Hager, G., & Wellein, G. (2010). Introduction to high performance computing for scientists and
engineers. CRC Press.

[EEN

9. ITocunannas Ha indopmauiiini pecypcu B InTepHeri, Bineo-sexuii, iHie meToquune
3a0e3nmevyeHHst
1. Mepexa iHTEpHET
2. biobnioreka XHY imeni B. H. Kapazina



	Комп'ютерне моделювання процесів в енергетиці
	Комп'ютерне моделювання процесів в енергетиці

