IHCTUTYT TEXHIYHOI TEN/10®I3UKU HAH YKPAITHU

AeporigpoMexaHika MOTOKY TEIIOHOCIs
Pob6oua nporpama HaBuYanbHOI gucumnniim (Cnnabyc)

PiBeHb BULL,0i OCBiTH

Fany3sb 3HaHb
CneuianbHicTb

OCBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYaHHA

Pik nigroroBku, cemectp
O6car aucumunniim

CemecTpoBuii KOHTpONb/
KOHTPO/IbHi 3axogm

Po3knap 3aHATb
MoBa BUKNnapaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKNAAadiB

Po3milLeHHA Kypcy

PeKBi3nTK HaBYa/IbHOI AUCUUNNIHU

Tpemiii (oceimHbo-HayKosuii)

14 Enekmpuy4Ha iH¥eHepis1

144 TennneHepzemuka

Hasea

Bubipkosa

0YHa(0eHHa)/OucmaHyiliHa/3miwaHa

2 Kypc, seciliHul

3 Kpedumu, 200uH 90, nekuii 16 200uH, cemiHapu 14 200uH,
camocmitiHa poboma - 60 200uH

eK3ameH

3a po3Knadom

YKpaiHcbKa

NekTtop: 20.m.H.,ipoghecop, YneH-kopecrnoHoeHm HAH YkpaiHu,
AspameHko AHOpiIli OnekcaHoposuy, tgetu.ittf@gmail.com,
CemiHapcbki: 0.m.H.,ipoghecop, YreH-kopecrioHoeHm HAH YkpaiHu,
AspameHko AHOpili OnekcaHOoposud, tgetu.ittf@gmail.com
MocunaHHA Ha AucTaHUilHKIA pecypc (Moodle, Google classroom, ToLo)

Mporpama HaB4Ya/IbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUCUMUNAIHWY, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBUYaHHA

OCHOBHO Memor HasyarbHOI QUCUUNMIIHU «CneujanbHi po3ainM MexaHiku piguHu i rasy» €
ompumMaHHs acrnipaHmamu 3HaHb 3aKOHOMipHOcmeUl 2i0poduHaMiKu 8 CKadHUX eiopo-
2azo0uHamiyHux rnpouecax. [lpocryxaswu KypcC acnipaHmu MO8UHHI eMimu camMocmitiHO
opmynoeamu, aHanisyeamu | eupiwyeamu 3adadyi 2i0poduHaMiku 8 efieMeHmax
€Hepeemu4yHo20 ycmamkygaHHs, pobumu po3paxyHKU 2i0poduHamMiku 8 erleMeHmax
rnepcrnekmueHUX eHepeemuyHUX ycmaHO80K ma cy4acHo20 obrnadHaHHs. A makox, UKOHy8amu
docnidxeHHs | pobumu obrpyHmMosaHi 8UCHOBKU rpu O0CIOXeHHI 2i0poduHaMIiYHUX rpouecie 8
eHep2emu4yHUX cucmemax i Hoeux Oxepesi eHepaii.

BionogiOHicmb ¢hopMyeaHHS y acriipaHmie KoMrnemeHmHocmeu:

3LATHICTB:

- Q@opmynoeamu, aHaridyeamu i supiwysamu 3adadi 2i0poduHaMiKu 8 efieMeHmax
eHep2emu4yHo20 ycmamky8aHHS,

- Pospaxosysamu 2i0poduHaMiYHU rpoUuecu 8 cydacHUX ma repcrekmueHUX eHepaemuyHuUX
ycmaHoekax;

- 3K 1 3aaTHICTb 10 aOCTPAKTHOT'O MUCJICHHS, aHAJII3y Ta CUHTE3Y;

1B monsax Namy3p 3Hanb/CrienianbHicTs/OCBITHS Tporpama:

Juts qucrurutid mpodeciitHO-TIpakTHYHOT MiATOTOBKY 3a3HAYa€ThCs 1H(GOpPMAITis BiAMOBIIHO O HABYAIBHOTO TUTAHY.

Jis comianbHO-TYMaHITApHUX TUCIHUILTIH BKAa3YETHCS TIEPEITiK Tany3eH, CIeialbHOCTeH, a00 «IJIs BCiX».

2 EnexTpoHHa momTa BUKJIagada abo iHIIi KOHTAKTH U 3BOPOTHOTO 3B’ 3Ky, MOXIIMBO 3a3HAYUTH PUHOMHI TOTUHH 260
TOAWMHU JJIs1 KOMYHIKaIii y pa3i 3a3HaueHHA KOHTAaKTHUX TenedoHiB. [t cnnabycy AMCIUIUTIHY, SKY BHKJIagae 6arato
BUKJIa1aviB (HATIPHUKIA, iICTOPis, (himocodis TOMO0) MOKHA 3a3HAYUTH CTOPIHKY CaWTy J€ MPEACTaBICHO KOHTAKTHY
iH(pOpMaIlito BUKIIAAauiB JJIs BIIIOBIIHUX IpyTI, (paKyIbTeTiB, IHCTUTYTIB.



— 3K 2 31aTHICTb MpaLOBaTH B MIXKHAPOJHOMY KOHTEKCTI;

— 3K 3 3gaTHICTh pO3B’sI3yBaTH KOMILJIEKCHI MPOOJIeMHU y cepi TeITOeHEPTreTUKH Ha
OCHOBI CHCTEMHOT'0 HayKOBOI'O CBITOIVISIIY Ta 3arajibHOTO KyJIbTYPHOTO KPYro3opy 13
JOTPUMAaHHSAM MPUHLUIIIB NPOo(ECIHHOT €TUKH Ta aKaJIeMIYHOI JOOPOUYECHOCT],;

— CK 1 31aTHICTh BUKOHYBATH OPUTIHAIBHI IOCIIIPKEHHS, TOCSITaTH HAyKOBI pe3yIbTaTH,
SK1 CTBOPIOIOTh HOBI 3HaHHS Y c(pepl TEIJIOCHEPreTUKN Ta JOTUYHUX J10 HEl
MDKIMCHMIUTIHAPHUX HaIpsMax;

— CK 4 31aTHICTb BUSIBJISITH, CTABUTH Ta BUPILIYBATH MPOOIEMH AOCTIAHUIIBKOTO
XapakTepy y cdepi TeII0eHEPreTUKH, OI[IHIOBATH Ta 3a0€3MeuyBaTH sIKICTh BUKOHYBaHUX
JIOCJIIKEHD,

3HAHHA.

— 3aKoHoMipHocmeli 2i0poOuHaMiKu y 8 CKnadHuUX 2ifpo-2a300uHaMidyHUX rnpoyecax.

— MemoOie po3paxyHKy 2i0poduHaMiKu 8 cKriadHuX 2i0po-2a3od0uHaMidHUX rpoyecax
YMIHHA:

— camMocmiltiHO ¢hopmMyrroeamu, aHarnizyeamu i eupiwysamu 3adadi 2i0poduHamiku 8
efieMeHmax eHep2emu4Ho20 yCmamky8aHHs.

— [1PH 04 Po3po0ssATy Ta AOCHIA)KYBATH KOHLIENTYalbH1, MATEMAaTUYHI 1 KOMII FOTEPHI1
MOJIEJI TMPOIIECIB 1 CUCTEM, €(PEKTUBHO BUKOPUCTOBYBATH iX /ISl OTPUMAaHHS HOBHX 3HAaHb
Ta/ab0 CTBOPEHHS IHHOBALIMHUX MPOIYKTIB Y TEIUIOEHEPTeTHULIl Ta JOTUYHUX
MDKAUCIUIUTIHAPHUX Hanpsmax;

— [1PH 05 I1nanyBaTu 1 BAKOHYBAaTH €KCIIEPUMEHTAIbHI Ta/ab0 TEOPETHUYHI JOCIIIKEHHS 3
TEMJIOCHEPTeTUKHU Ta JOTUYHUX MDKIUCHUTUTIHAPHUX HAMPAMIB 3 BUKOPUCTAHHSIM
CyYacHUX 1HCTPYMEHTIB, KPUTUYHO aHAII3yBAaTH PE3yJIbTaTH BIACHUX JOCIIKEHb 1
pE3yNbTaTH HIIHUX JOCTITHUKIB Y KOHTEKCTI YChbOT'O KOMILUIEKCY CYy4aCHHMX 3HAHb MO0
JOCITIIKYBaHOI MPOOJIEMH;

— [1PH 07 3acTOCOBYBaTH CydacH1 IHCTPYMEHTH 1 TEXHOJOT1] MOUIYKY, 0OpOOJIeHHs Ta
aHami3y iHpopMmarlii, 30KpemMa, CTATUCTUYHI METO/IM aHAJI3y JaHUX BEJIIMKOTO O0CATY
Ta/ab0 CKIIaJIHOI CTPYKTYpPH, Celiali3oBaHl 0a3u JaHuX Ta iH(QOpMaIliifHI CUCTEMH;

2. MMpepekKBi3uTK Ta NOCTPEKBI3UTU AUCUMNIHU (MicLie B CTPYKTYPHO-NIOTIYHIA CXemi HaBYaHHA 33
BigNOBiAHOO OCBITHLOIO NPOrpamoto)

BuguyeHHs Kypcy «CneujanbHi po3ainv mexaHiku piauiu i rasy» 6a3yembcs Ha makux Kypcax:
«MexaHika piduHu i 2a3y», «Di3uka», « TypbyneHmHicms i Hecmitkicmby, «[ a300uHamikay.
OmpumaHi npakmu4Hi HaBUYKU ma 3acB80€HI MeopemuyYHi 3HaHHs i0 4ac 8UBYEHHS
Hag4yaribHOI OucyurniHu «CneuianbHi po3a4inn MexaHikv piguHu i rasy» MOXHa euKkopucmosysamu
8 nodasibLuomy rid Yac Hag4YaHHs crieyianizogeaHux OUCUUIIH ¢hi3UKO-eHep2emu4yHo20 UUKIY,
wo 3abesneyye iHOugIOyarnbHy Haykosy pobomy acripaHmis.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Po30in 1. bazosi meopemu 2idpoduHamiku ma eueio pieHsiHb Hae’e — Cmokca.

Tema 1.1. bazoei meopemu 2i0poduHaMiKu.

Mepwa meopema [enbmeonbua. Apyea meopema [enbmeonbya. Teopema Cmokca. Teopema
JlazpaHxa.

Tema 1.2. Bugid pieHsiHb Hag’e — Cmokca. [unomesa Cmokca. Bugid pieHsiHb Hag’e — Cmokca.

Po30in 2. lMoe3y4i me4ii ma memoodu ix po3paxyHKy.
Tema 2.1. MemoOu po3paxyHKy noe3y4ux meduil. [pynu nepemeopeHHss cumempit (2pynu JTi).
AsmomooeribHi popmu ma asmomoOersibHi pPieHSHHSA. Memod po30iny 3MiHHUX.



Tema 2.2. llepwia ma Opyea 3adayi Cmokca. [lepwa 3adaya Cmokca — OMpUMaHHS
asmomodesibHo20 OupepeHyiliHO20 PiBHSAHHSA. AHanimu4He piweHHs. [pyaa 3ad0adya Cmokca
— p030ir1 3MIHHUX. AHanlimu4yHe pilueHHsl.

Tema 2.3. 3ada4ya Cmokca obmikaHHsA cpepu. PieHsiHHS Has’e — Cmokca e ghopmi Jlamba. Po3din
3MIHHUX. AHanimu4yHe piweHHs. Cuna Cmokca. BumiprogaHHs 8’a3kocmi.

Po3din 3. HecmauyioHapHi me4ii ma Memodu ix po3paxyHKy.

Tema 3.1. MemoOu onepauyitino2o o64yucneHHsi. OcHosu Memody onepauiliHo2o
obyucrneHHsi. Po3zaiHHa medisi 8 Nr0CKOMy KaHarsi. Po3zaiHHa medis 8 Kpya2riomy KaHarli.

Tema 3.2. MemoOdu cumempii. [Nepexid 0o asmomodesibHuUx ¢hopm pieHsIHHS pyxy. lNpuknadu
po3paxyHKy medil 8 KaHarnax pi3Hoi 2zeomempii.

Po30in 4. HabnuxeHHs1 NPUKOPOOHHO20 Wapy ma Memoou po3paxyHKy napabosiiyHux
meuvid.

Tema 4.1. OcHoeu meopii npukopAoHHO20 wapy. [NpunyuweHHs meopii MPUKOPOOHHO20 wapy.
Busiod pigHsiHHs [NpaHOmiisi.

Tema 4.2. MemoOu po3paxyHKy napabosiiyHux medil. QughepeHuyiliHuli Memoo.
AsmomoOderibHi popmu pieHsIHHSA [paHOMIs. IHmeaparbHi PiBHSHHS MPUKOPOOHHO20 wapy.
Po3paxyHok rnpukopOOHHO20 wapy Ha OCHO8I iHmeapasribHUX PI8HSIHb.

Po30in 5. Teyii 8 kaHanax u Memoou iX PO3pPaxyHKY.
Tema 5.1. OCcHOBHI pi8HSIHHSI pyXy 8 KaHanax. PieHsHHSI pyXy 8 KaHanax pi3Hoi 2eomempi.

KaHarnu pi3Hoi 2eomempii — rnrockul, Kpyanud, KpugosliHiuHUU, npsiMOKYymHO20 repepisy.

Tema 5.2. Memodu po3paxyHKy medill @ kaHasni. Memoo psidie ®yp’e. Memod onepaujitiHo2o
obyucneHHs1. Memod cumempii. Memod rpamok bonbuymaHa.

Po30in 6. NidpoduHamiyHa HecmilKicmb.

Tema 6.1. Popmu 2iOpoduHamiyHOi Hecmilikocmi. Hecmilikicmb Penes - bBbeHapa.
Hecmitkicmb Oppa — 3ommepgbenboa. BidueHmposa Hecmilkicme.

Tema 6.2. Memodu docnidxeHHs1 Hecmilikocmi. Memod 36ypeHb. EHepaemuyHuli Memoo.
Modernb JlopeHuya.

Po30in 7. TypbyneHmHicms.

Tema 7.1. Modeni mypbynenmrocmi. Knacugbikauiss modenel mypbyneHmHocmi. [Mobydosa
peHopmarnisauyitiHo - 2pyrnogoi modersii mypbyrneHmHocmi.

Tema 7.2. Typb6byneHmHi medii @ nozpaHu4YHoOMy wapi ma kaHanax. Cmpykmypa meduil.
lpogpini weudkocmi. KoegiuieHm mepmsi ma 2iopassiivyHo20 oropy.

Po30in 8. CneuianbHi sudu medyil.

Tema 8.1. [Nlopucme cepedosuuwe. 3akoH [apci. 3akoH ®opxalimepa. HabnuxeHHs1 bpiHkMaHa.
lpogpini weudkocmi. KoegbiyieHm 2idpasniyHo20 oropy.

Tema 8.2. HaHopiduHu ma MikpokaHanu. Cmpykmypa medyii. [Tpogini weudkocmi. KoegbiuieHm
mepms ma 2i0passiiyHo20 ornopy.



4. HasuanbHi matepianu Ta pecypcm

ba3oea
1 H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p.

2 Aspamenko A.O., bacok b.1, /Imumpenxo H.IIl., Koseyvxa M.M., Tupinos A.l, /laeuoenxo b.B.
Penopmanisayivino epynosuii ananiz mypoynenmnocmi K. TOB «Budasnuuo - noniepagiunuii yenmp
«Excnpecy, 2013 — 300c.

3  Aepamenko A.O., bacok b.1., Kysueyos A.B. I pynnosi memoou ¢ meniogusuyi. K: Hayxkosa oymka,
2003 — 480c.

4 Avramenko A.A., Shevchuk S.V. Modeling of convective heat and mass transfer in nanofluids with and
without boiling and condensation. Springer, 2022 — 263 p.

5 Aspamenko A.O., bacox b.1, [lasuoenxko bB.B. Tepmociopoounamiuna necmiukicme y Menio8ux

npoyecax. K: Hayxosa oymxa, 2022 — 213 c.

HonomixxHa

1. L. G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p.

2. Reynolds A.J. Turbulent flows in engineering. John Wiley & Sons. —1974. 462 p.

3. Hinze J.0. Turbulence: An Introduction to Its Mechanism and Theory. Front Cover. McGraw-Hill, 1959
- Turbulence - 586 p.

4. Fletcher C.A.J. Computational Galerkin Method. Springer-Verlag, New York. 1984. 319 p.

5. Monin A.S., Yaglom A.M.. Statistical Fluid Mechanics, Volume 11: Mechanics of Turbulence, Mineola,
New York, 2013 — 882 p.

6. McComb W. D. The Physics of Fluid Turbulence. O: Oxford science publications, 1992 — 600p.

7. Nield D.A, Bejan A. Convection in porous media. New York: Springer, 2006 — 640 p.

HaBYaNbHUWA KOHTEHT

5. MeToauKa onaHyBaHHA HaB4Ya/bHOI AUCLUUNANIHU (OCBITHBOrO KOMMNOHEHTA)

Ne HasBa TemMu nekuii Ta nepenik OCHOBHUX NUTaHb
3/n (nepenik dudakmu4Hux 3acobie, 3ae0aHHs Ha CPA 3 rocunaHHaM Ha fiimepamypy)
1 bazoei meopemu 2idpoduHamiku ma euesio pieHAHb Has’e — Cmokca. lNepwa

meopema [enbmeonvya. Lpy2a meopema [enbmzonvya. Teopema Cmokca.
Teopema Jlazpanxca. lunomesa CmokKca. BeuseoeHHs pisHaHb6 Has’e — CmokKca.

Jliteparypa:
1. L.G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p. [c.40-
45, 158-159]

2. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [c. 51-79]



https://books.google.com/books?id=bOUyDQAAQBAJ
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=L.+G.+Loitsianskii&text=L.+G.+Loitsianskii&sort=relevancerank&search-alias=books
https://ru.everand.com/publisher/301453208/Elsevier-Science
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://www.amazon.com/Mechanics-Liquids-Gases-L-Loitsianskii/dp/1567000428
https://books.google.com/books?id=bOUyDQAAQBAJ

3ABJJAHHS HA CPA
['mnore3a Crokca. 3B'I30K MiXK TEH30pOM HIBUAKOCTEH Aedopmallii Ta TCH30pOM HaNpyTH.

Moe3y4i meyii ma memoou ix po3paxyHky. llepwa 3a0a4a CmokKca. Lpyaa
3a0a4ya CmokKca. PisHAHHA Has’e — Cmokca 8 ¢popmi Jlamba. AHanimuyHe
piweHHA. Cuna Cmokca.

Jliteparypa:
1. Aspamenko A.O., bacok b.1., Ky3nenos A.B. I'pynosi meroau B Tertodizuii. K: Haykosa

nymka, 2003 — 480c. [c. 24-40, 64-74]
2. L.G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p. [c. 403-
409]

3. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [c. 65-66,
68-69, 73-76]

3ABJIAHHA HA CPA

I'pynu meperBopeHHs cumetpiii (rpymu JIi). ABromozaensHi (opMH Ta aBTOMOJENbBHI
piBHsIHHS. METOT pO3/alTy 3MIHHHX.

HecmayioHapHi me4ii ma memodu ix po3paxyHKy. Memoodu onepayiliHo20
obuucneHHA. Memoodu cumempii. Po32iHHa meuyis 8 NJ0CKOMY KaHai. Po32iHHa
meuisa 8 Kpy2/a0My KaHaI.

Jliteparypa:

1. ABpamenko A.O., bacok b.1., Ky3uenos A.B. I'pynosi metonu B Termnodizuii. K: Haykoa
nymKa, 2003 — 480c.[c. 21-24, 81-87]

2. L.G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p.[c,167-
171, 211-215]

3. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [c. 101-104,
139-141, 341-342]
4. Avramenko A.A., Shevchuk S.V. Modeling of convective heat and mass transfer in

nanofluids with and without boiling and condensation. Springer, 2022 — 263 p.[13-33]

3ABJIAHHA HA CPA
[Mepexin no aBToMoenbHUX (popM piBHSIHHSA pyxXy. [Ipukinanu po3paxyHKy Tediil B KaHaIax
pi3HOi reomeTpii.

HabnuxeHHsi npukopOoHHo20 wapy. OcHosu meopii nNPUKOPOOHHO20 wWapy.
[MpunyweHHs meopii npukopOOHHO=20 wapy. Bueid pieHsaHHs [MpaHOmsa. Memodu
pospaxyHKy napaboniyHux medid. [JugpepeHuiiHuti  mMemod. Po3paxyHoK
rPUKopAOHHO20 Wapy Ha OCHO8I iIHmeaparbHUX PiBHSIHb.

Jliteparypa:

1. Aspamenko A.O., bacok b.1., Ky3nenos A.B. I'pynosi meroau B Termmodizuii. K: Haykosa
nymka, 2003 —480c. [c. 74-81, 119-131, 141-165, 173-183]

2. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [145-150,
195-202, 258-273]



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=L.+G.+Loitsianskii&text=L.+G.+Loitsianskii&sort=relevancerank&search-alias=books
https://ru.everand.com/publisher/301453208/Elsevier-Science
https://books.google.com/books?id=bOUyDQAAQBAJ
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=L.+G.+Loitsianskii&text=L.+G.+Loitsianskii&sort=relevancerank&search-alias=books
https://ru.everand.com/publisher/301453208/Elsevier-Science
https://books.google.com/books?id=bOUyDQAAQBAJ
https://books.google.com/books?id=bOUyDQAAQBAJ

3. L.G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p. [439-
451]

3ABJIAHHS HA CPA. AemomoodernbHi gpopmu pieHsHHS [paHOmns. IHmeaparnbHi
PIBHSIHHSI MPUKOPOOHHO20 Wapy.

Ted4ii @ KkaHanax u mMemoOdu ix po3paxyHKY. PieHSHHSI pyXy 6 KaHanax pi3Hoi
eeomempii. KaHanu pi3HOI eeomempii — nocKud, Kpyanuu, KpueosniHituHuUU,
rnpsamokymHoz2o nepepizy. Memod rpamok bosbumaHa.

Jliteparypa:
1. ABpamenko A.O., bacok b.1., Ky3uenos A.B. I'pynosi metonu B Termnodizuii. K: Haykoa

nymka, 2003 — 480c. [c. 64-87]
2. L.G. Loitsianskii. Mechanics of Liquids and Gases, Elsevier Science, 2014 — 816 p. [31-40]

3. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [101-124]
4. Aspamenko A.O., bacok b.l., JlaBunenko b.B. TepmorigpoanHaMiyHa HECTIHKICTb Yy

tertoBux mporecax. K: Haykosa mymka, 2022 — 213 c. [5-15]

3ABJIAHHA HA CPA
Memo?d psidie ®yp’e. Memod onepauitiHo2o ob4ucrneHHs. Memod cumempii.

riopoduHamiyHa  Hecmilikicmb. ©@opmu  2i0pPOOUHaMIYHOI  Hecmiltkocmi.
Hecmitikicmb Penes — beHapa. Hecmitlkicme Oppa — 3ommepghensoa.
BidueHmposa Hecmitikicmb. Memodu docrnidxeHHs Hecmilikocmi.

Jliteparypa:
1. H. Schlichting, K. Gersten Boundary-Layer Theory. Springer, 2017 — 833 p. [415-434]

2. ABpamenko A.O., bacok b.1., [Imutpenko H.I1., Kosenibka M.M., TupinoB A.l., JlaBunenko
b.B. PenopmanizamionHo rtpymnoBuii aHamiz TypOynentHocti. K: TOB «BumaBHuvo -
nonirpagiunuii nentp «Excnpecy, 2013 — 300c. [128-138]

3. Reynolds A.J. Turbulent flows in engineering. John Wiley & Sons. —1974. 462 p. [9-40]

4. Hinze J.O. Turbulence: An Introduction to Its Mechanism and Theory. Front Cover.
McGraw-Hill, 1959 - Turbulence - 586 p. [c. 71-88, 160-169]

5. Fletcher C.A.J. Computational Galerkin Method. Springer-Verlag, New York. 1984. 319 p.
[24-39]

6. Monin A.S., Yaglom A.M.. Statistical Fluid Mechanics, Volume I: Mechanics of
Turbulence, Mineola, New York, 2013 — 882 p. [85-162]

7. McComb W. D. The Physics of Fluid Turbulence. O: Oxford science publications, 1992 —
600p. [c. 29-31, 87-107]

8. Avramenko A.A., Shevchuk S.V. Modeling of convective heat and mass transfer in
nanofluids with and without boiling and condensation. Springer, 2022 — 263 p.[227-258]

9. Appamenko A.O., bacox Bb.I., [laBunenko b.B. TepmoriapoauaamidyHa HECTIHKICTH Y
termoBux mporecax. K: Haykosa mymka, 2022 — 213 c. [23-43]

3ABJIAHHA HA CPA
Memod 36ypeHb. EHepeemu4Hul memod. Modenb JlopeHuya.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=L.+G.+Loitsianskii&text=L.+G.+Loitsianskii&sort=relevancerank&search-alias=books
https://ru.everand.com/publisher/301453208/Elsevier-Science
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=L.+G.+Loitsianskii&text=L.+G.+Loitsianskii&sort=relevancerank&search-alias=books
https://ru.everand.com/publisher/301453208/Elsevier-Science
https://books.google.com/books?id=bOUyDQAAQBAJ
https://books.google.com/books?id=bOUyDQAAQBAJ

Typbynenmricmb. Modeni  mypbyneHnmHocmi.  Knacudbikauis ~ modenel
mypbyneHmHocmi.  [lobydoea  peHopmarnizauyiiHo -  epyrogoi  modersi
mypbyneHmHocmi. TypbyneHmHi medii 8 NpuMexo8omy wapi ma KaHarnax.

Jliteparypa:
1. ABpamenko A.O., bacok B.1., JiImurpenko H.I1., KoBeibka M.M., Tupinos A.l., JlaBuneHko

b.B. PenopmanizamionHo rpynoBuii ananiz TypOynentHocTi. K: TOB «BugaBuuo -
nonirpagiuamii nentp «Excripecy», 2013 — 300c. [c. 20-93]

2. Reynolds A.J. Turbulent flows in engineering. John Wiley & Sons. —1974. 462 p. [c. 387-
392]

3. Hinze J.O. Turbulence: An Introduction to Its Mechanism and Theory. Front Cover.
McGraw-Hill, 1959 - Turbulence - 586 p. [c. 9-35]

4. Monin A.S., Yaglom A.M.. Statistical Fluid Mechanics, Volume Il: Mechanics of
Turbulence, Mineola, New York, 2013 — 882 p. [c. 162-166]

5. McComb W. D. The Physics of Fluid Turbulence. O: Oxford science publications, 1992 —
600p. [c. 182-196]

3ABJIAHHS HA CPA
Cmpykmypa medyii. [Mpogini weudkocmi. KoegpiuieHm mepms ma 2i0paesniyHo20
onopy.

IMopucme cepedoeuuwe. HaHopiduHu ma MikpoKaHasu. 3aKoH pyxy 8 rnopucmomy
cepedosuwii ma mMikpokaHanax. Tediss HaHOPIOUH.

3akoH [apci. 3akoH ®opxalmepa. HabnuxeHHs1 bpiHkmaHa. [Npogbini weudkocmi.
KoeagbiuieHm 2idpasriyHo20 ornopy.

Jliteparypa:

1. Aspamenko A.O., bacok B.I., Ky3nenor A.B. I'pynmoBi meroau B temnopusuii. K:
HaykoBa nymka, 2003 — 480 c. [c. 440-456]

2. ABpamenko A.O., bacok b.1., imurpenko H.I1., Kosenibka M.M., Tupinos A.l., JlaBuneHko
b.B. Penopmanizauiiino rpynoBuii anamiz TypOyieHtHocti. K: TOB «BupaBHuuo -
nojirpadiunuii nentp «Excrpecy, 2013 — 300c. [c. 138-160]

3. Nield D.A, Bejan A. Convection in porous media. New York: Springer, 2006 — 640 p. [c.
4-20]

4. Appamenko A.O., bacokx Bb.I., JlaBunenko b.B. TepmorigpoauHamiuHa HECTIMKICTh Y
termoBux mporecax. K: Haykosa mymka, 2022 — 213 c. [c. 66-95]

5. Avramenko A.A., Shevchuk S.V. Modeling of convective heat and mass transfer in
nanofluids with and without boiling and condensation. Springer, 2022 — 263 p.[c. 1-11, 232-
245]

3ABJIAHHS HA CPA 3akoHu [apci, @opxatumepa ma HabrnuxeHHs bpiHkmaHa.

[Mpogpini weudkocmi. KoegiyieHm 2idpassiiyHo20 oriopy.

Exk3ameH




HasBa TeMu npakTMYHMX 3aHATL (Temu cemiHapis)

Bugijz piBHSAHB TipOANHAMIKY.

3anaua Ctokca oO0TiKaHHS chepu.

Po3srinna Teuis B miiackoMy Ta KpyrjoMy KaHaIax.

Pimennst 3aa4i MOrpaHMYHOTO Mapy OIS TUTACKOT MOBEPXHI.

3amava Teyii B KaHAIAX MPSIMOKYTHOTO Mepepizy.

Po3B’sA3aHHs 33124 HA BJIACHI 3HAYECHHS.

~N| Oof O Al W] N -

MeTtouka OTpUMaHHS peHOPMaJli3aliiHO — IPYNOBUX MOJeNel TypOyIEeHTHOCTI.

6. CamocrTiiiHa poboTa acnipaHTa

3aedaHHsaM camocmiliHoi pobomu acriipaHmie € Hag4umu acriipaHmie caMocmiltiHO rpauyroeamu
3 nimepamypor, MeopHO criputiMamu Hags4asibHUl Mamepiarn i ocMucioeamu Uozo.

Ha camocmitiHy pobomy 8i0800simbcsi HacmyriHi 6UOU 3a80aHb:

* 06pobKa i ocmucrneHHs iHgpbopmauii, ompumaHoi 6e3rocepedHbO Ha 3aHAMMSX;

» poboma 3 8i0rnog8iOHUMU MidpyYHUKaMu ma ocobucmum KOHCIeKmomM eKkuid;

* nid2comoska 00 cknadaHHs eK3aMeHy.

MoniTnKa Ta KOHTPO/Ib
7. MNoniTmMKa HaBYaNbHOI ANCUMNNIHK (OCBITHBOrO KOMMNOHEHTA)

Cucmema sumoe, siKi sukniaday cmasume rnepeod acripaHmom:.

@i0sidysaHHs nekuili ma ceMiHapCbKUX 3aHsmb. 3aHammsi Mpo8odsimbCs 32i0HO 3
po3krnadom,3a dornomoz2or 0odamky Zoom (3a ymosu ducmaHyitiHo2o Hag4aHHsl)

@ akmusHicmb Ha CeMiHapCbKUX ma NEeKUIUHUX 3aHIMMSsIX, pe2yrispHasl caMocmosimeribHasl
paboma

@ dompumanHsi cmaHAapmie akademidHoi dobpouecHocmi.http://ittf.Kiev.ua/wp-
content/uploads/2022/08/polozhennja-pro-akademichnu-dobrochesnist-ta-etiku.pdf

@ BidsidysaHHs nekuyit ma ceMiHapCbKUX 3aHsIMb, @ MakKoX 8i0CYyMHiCmMb Ha HUX, HE
ouiHroembcsi. O0Hak, acrnipaHmam pekomeHOyembcs 8idgidyeamu yci udu 3aHsIMb (SIK fIeKuid,
mak i cemiHapisg);

@® Moodle ma iHwi iHmepHem pecypcu, wo Hadae sukrnaday moujo).

8. Buau KOHTPO/IO Ta peiTUHroBa CUCTEMA OLHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

Bkasytomoca 8ci 8UOU KOHMPOsA0 ma 601U 30 KOXEH enemMeHm KOHMpPOsto, HArnpuKaao:

Momoy4Huli KOHMPOAb: eKCripec-onuMy8aHHs, ONUMYBAHHSA 30 MeMO 3aHAMMA

Cemecmposuli KOHMPOb: eK3aMeH

Ymosu Oonycky 00 cemecmpogoco KOHMPOK: MIHIMAAbHO M03UMUBHA OUiHKa 3a [HOusidyasbHe
3a80aHHA cemecmposuli petimuHe binbwe 30 6anis.

MomoyHuli KOHMPOsbL: ONUMYBAHHA 30 MEMOI0 AeKyuu. MaKkcumanbHa Kinbkicms 6anis — 20.
KoHmposab Ha ceMUHApPCKUX 3aHAMMAAX. MakcumarnbHa KineKicme 6anie — 40.
Cemecmposuli KOHMponb.: Exk3ameH — 40 6anis.

Ymosu donycKky 0o ekzameHa - binbwe 30 b6anis.

Tabnuus BigNoBiAHOCTI PeNTUHTOBMX BaniB OLIHKAM 32 YHIBEPCUTETCbKOIO LLKaNolo:

Tabnuus BignoBiaHOCTI peMTUHroBMX 6aniB OLIHKAaM 33 YHIBEPCUTETCbKOIO LLKaOI0:

Kinbkicme 6anis OuiHKa
100-95 BigmiHHO



http://ittf.kiev.ua/wp-content/uploads/2022/08/polozhennja-pro-akademichnu-dobrochesnist-ta-etiku.pdf
http://ittf.kiev.ua/wp-content/uploads/2022/08/polozhennja-pro-akademichnu-dobrochesnist-ta-etiku.pdf

94-85 Lyxe nobpe
84-75 Hobpe
74-65 3a408BiNbHO
64-60 JocTaTtHbO
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymoBM A0MNYCKY He ponyuweHo

9. [JopaartkoBa iHpopmauia 3 gucumunniHm (OCBITHLOro KOMNOHEHTA)

e riepesniK NUMAHb, AKi 8UHOCAMbLCA HA cemecmposull KOHMposb (Harnpuknad, Ak 000amok 00
cunabycy);

®  MOMIUBICMb 3aPAXy8AHHA cepmuikamie npoxoomeHHa OUCMaHyiliHux 4yu oHAAlH Kypcie 3a
8i0MNoBIOHOH MeMamuKoro;

® jHWa iHghopmayis 014 acnipaHmis w000 ocobausocmeli 0NAHY8AHHA HABYA1bHOI OUCYUMIHU.

Po6ouy nporpamy HaBYanbHOI gucumnainm (cnnabyc):

CKnapeHo
Mpodecop, AOKTOP TEXHIYHUX HAYK A.A. ABpameHKoO
YxBaneHo BueHoto pagoto ITT® HAH YKpaiHu (npoTtokon Ne ___ Big, )

JonaTok

IlepeJsik NUTAHDb, IKIi BAHOCATHCHA HA €eK3aMeH

1. ba3oBi TeopeMu riApoIUHAMIKH.
. Buin piBusius Hap’e — Ctokca.
. 3agaga Ctokca mis chepmu.
. Ilepma 3agaya Ctokca.

. Apyra 3agaua Crokca.

2

3

4

5

6. Po3rinHa Tedis B INIOCKOMY KaHali.

7. Po3riHHa Tedis B KPYTJIOMY KaHaJIi.

8. Teuis B kaHaJ IPSIMOKYTHOTO IEpepizy.

9. MudepeHuiaabHi METOAN PO3PAXYHKY MapabOIiyHUX TEUii.
10. IaTerpanbHi METOIM PO3paxyHKy NapaboIiyHUX TeUiil.
11. Po3B’s13aHHS 3a/1a4 Ha BJIACHI 3HAYCHHS.

12. Hecritikicts Penes — benapa.

13. Hecriiikicts Oppa — 3omMmMmepdenbaa.

14. BinueHTpoBa HECTIHKICTb.



15. Mopneni TypOyJIEHTHOCTI Ta iX Kiacudikaris.;

16. TToGynoBa peHOpMaTi3aIiitHO - TPYMOBOI MOJIEINi TypOYJICHTHOCTI.
17. TypOyneHTHi Tedii B IpUMEKOBOMY IIapi.

18. TypOynenTHi Tedii Ta KaHaIaxX.

19. Tedis B HOpUCTOMY CEPEIOBHIII.

20. Mogenb Tedii HaHOPiTUH.

21. Teuis B MiKpOKaHaax.



