lea6yc OCBITHbOro KOMMNOHEHTA
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MpoekTyBaHHA TENN00OMiHHUX

anaparis
Lndp Ta HasBa cneuianbHOCTI IHCTUTYT
142 — EHepreTMyHe mawnHobyayBaHHA HHI eHepreTMKun, eNeKTPOHIKM Ta eNeKTPOMEXaAHIKM
OcsiTHA nporpama Kadegpa
EHepreTuka TexHiyHa Kpiodisnka [134]
PiBeHb ocBiTH Tun gucumnnninm
bakanasp Bubipkosa npodoinizauii
Cemectp MoBa BMKnagaHHA
8 YKpaiHCbKa

Buknagadi, po3pobHUKK

BaHHUK OneHa CepriiBHa

Olena.Bannyk@khpi.edu.ua
ACUCTEHT Kadegpu;

20 pokiB A0CBiAY B NPOEKTYBaHHI XON04U/IbHUX CUCTEM.
JeTanbHiwe Npo BMKAaga4a Ha cainTi kadeapu

PyaeHko Mukona 3axaposuy

Mykola.Rudenko @khpi.edu.ua
KaHamnAaaT TeXHIYHWUX HayK, CTapwnii BUKNagay

[ocsig pob6otn — 45 pokis. ABTop NoHag, 70 HayKOBKUX Ta HaBYaIbHO-METOANYHUX
npaub. MposiaHnit nekTop 3 AncumniH: «MoHTa), eKcnayaTauis Ta cepsic
XOJIOANNBHUX YCTAaHOBOK», « KOHCTPYKLiHI 0cOBMBOCTI eHepreTMYHnX
yCTaHOBOKY», «CyyacHi fOCATHEHHA CcreLia/lbHUX HU3bKOTeMNepaTypHUX
TEXHOOrIN | cucTem», «CneuianbHi MMTaHHA TENOMACcO0bMiHY».

JeTanbHiwe npo BMKAaga4Ya Ha cainTi kadeapu

3aranbHa iHpopmauin

AHoTaUiA

Oucumnnina "MpoeKTyBaHHA TeN1I000MiHHMX anapaTis" 30cepearKyeETbCA Ha BUBYEHHI MeTOAIB Ta NPUHLMMIB
KOHCTPYIOBaHHSA TEM/I00OMIHHUKIB, O BUKOPUCTOBYIOTbCA B Pi3HOMaHITHUX TEXHIYHUX cucTemax. CTyaeHTH
OTPMMaLOTb FNMBOKI 3HAHHA LWOoA0 TeN1006MiHy, po3riagatoun GyHAaMeHTaNAbHI NPUHLMNK Nepesadi Tenaa Ta
PO3P06KM ePEKTUBHUX TENNO00OMIHHUX NPUCTPOIB. Kypc BKAKOYAE aCNeKTH rigpaBniku, TEpMOANHAMIKM i
maTepiafio3HaBCTBa, HEOOXiAgHI ANA PO3YMIHHA Ta ONTUMI3aLLT KOHCTPYKLiN TeENN00O6MiHHMKIB. CTyAEHTU TAKOXK
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HABYAKOTbCA BUKOPUCTOBYBATM CYYaCHi iHXEHEPHI IHCTPYMEHTM ANA NPOEKTYBAHHA, aHaNi3y Ta B4OCKOHANEHHA
Tens00bMiHHMX anapaTiB y Pi3HUX TEXHIYHUX ranyssx.
MerTa Ta uini gucumnniim

MeTa ANCUMNNIHW NONATAE Y HAAAHHI CTyAeHTam PyHAAMEHTA/IbHUX 3HAHb Ta HABUYOK Y ranysi Tenn1oo0bmiHy
ana ebeKTMBHOro NPOeKTyBaHHA Ta ONTMMI3aLii TENI00OMIHHMX cUCTEM.

Uini aucumnniHn BKAKOYAOTb:

1. PO3yMiHHA OCHOBHUX NPUHLMMIB TENN006MiHY, BKIOYAOUM MEXaHi3MK Tensionepesadi Ta BUam
TennoobmiHHMX anaparis.

2. BuBYeHHA BNAUBY rigpaBaivyHMX Ta TEPMOANHAMIYHMX acMeKTiB Ha ePEeKTUBHICTb TeN00OMiHY Ta ix
BpaxyBaHHA MNPW NPOEKTyBaHHI.

3. HaByaHHA meToAiB oNTUMI3aLii Ten1006MiHHWX anapaTiB AN1A A0CATHEHHA MaKCMManbHOT ebeKTUBHOCTI Ta
BUKOPUCTAHHA pecypciB.

4. OCBOEHHS HABMYOK BUKOPUCTAHHA Cy4aCHMUX NPOrpaMHmMx 3acobiB Ta iH}KeHepPHMX iIHCTPYMEHTIB g
MOZE/II0BaHHA Ta aHaNi3y TeNn100OMiHHUX cUCTEM.

5. PO3BUTOK NPAKTUYHUX HABUYOK MNPOEKTYBaHHA TENN00OMiIHHUX anapaTiB 3 ypaxyBaHHAM KOHKPETHUX BUMOT
Ta YMOB 3aCTOCYBaHHA.

dopmar 3aHATb

JleKku,ji, NpaKTUYHi 3aHATTA, camocTiliHa poboTa, KoHcynbTau,ii. MNigCcyMKOBUI KOHTPOb — 3aiK.

KomneTeHTHOCTI

3K 3. 34aTHiCcTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaALIAX.

3K 4. 3HaHHA Ta po3yMiHHA NpegMeTHOT 061acTi Ta po3yMiHHA NpodeciiHOT AianbHOCTI.
3K 5. 3paTtHicTb cninkyBaTUCA AeprKaBHOKO MOBOIO K YCHO, TaK i MMCbMOBO.

3K 7. HaBWYKM BUKOPUCTaHHA iIHGOPMALIMHUX i KOMYHIKALiMHUX TEXHOOTIN.

3K 8. 34aTHiCTb BUMTUCA | 0BOIOAIBATM CY4aCHUMM 3HAHHAMM.

3K 9. 3paTHicTb 40 nowyKy, 06pobaeHHs Ta aHani3y iHpopmau,ii 3 pisHUX gxepen.

Pe3yn bTaTU HABYaHHA

®K 2. 3paTHicTb 3aCTOCOBYBATM CBOI 3HAHHA | PO3YMiHHA A1A BU3HAYEHHSA, GOPMYIIOBAHHA i BUPiLLEHHSA
iHXXeHepPHMX 3aBAaHb 3 BUKOPUCTAHHAM METOAIB e/1eKTPUYHOI iHXKeHepil.

@K 4. 3aaTHICTb 3aCTOCOBYBATM CTaHAAPTHI METOAM PO3PaxXyHKY NPU NPOEKTYBAHHI AeTanew i By3nis
€HepreTUYHOro i TEXHONOrYHOro 061aaHAHHA.

®K 6. 3gaTHicTb BUOMPATN OCHOBHI 1 LONOMIXKHI MmaTepiann Ta cnocobu peanisaLii OCHOBHUX
TENJIOTEXHOIOFYHUX NPOLLECiB NPW CTBOPEHHI HOBOrO 061aAHAHHA B ranysi eHepromallMHoOyAyBaHHSA i
3aCTOCOBYBaTM NPOrpecMBHi MeTOAMN eKcnayaTalii Ten10TexHo/1oriYHoro ob1aaHaHHA ans 06’ exTis
eHepreTMKM, NPOMMUCAOBOCTI | TPAHCMOPTY, KOMYHA/IbHO-NOBYTOBOrO Ta arpapHOro CEKTOPiB EKOHOMIKMU.

®K 7. 3paTHicTb 6paTtk yyacTb y poboTax 3 po3pobKM i BNpoBaAKEHHSA TENNOTEXHONOTYHUX NPOLECIB Y XOA4i
NifroToBKM BUPOOHULTBA HOBOI NPOAYKLLT, NepeBipATM AKICTb MOHTaXKY 11 HaarogKeHHs Npu BUNPobyBaHHAX
i 3,a4i B eKCn/lyaTaL,ito HOBUX EHepPreTUYHMX 06’ eKTiB Ta CUCTEM.

@K 8. 3aaTHICTb BU3HAYATU PEXKUMM eKCNyaTaLil EHePreTMYHOro Ta TeN/I0TEXHONOTYHOro 06/1agHaHHA Ta
3aCTOCOBYBaTK CNOCOOM paLLiOHaIbHOIO BUKOPUCTAHHA CUPOBUHHUX, EHEPreTUYHMX Ta iHLNX BUAIB pecypcis.

O6car aucumnninm

3aranbHuit obcar aucumnaiim 120 roa. (4 kpeautn ECTS): nekuii — 30 roa., npakTUYHi 3aHATTA — 20 roa.,
camocTiliHa poboTta — 70 rog,.

MepeaymoBu BUBYEHHA AUCLUNIHU (NpepeKBi3uTK)

Buuwa matemaTtumka

OCHOBM TEXHIYHOI TEPMOAMNHAMIKMN

MpuKknagHe nporpamHe 3abe3neyeHHs B eHepreTuu,i.
TennomacoobmiH.

HarnionaAsuuit Texuianuit ynisepeurer
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CneuianbHi NUTaHHA TENJI0 MAacoObMiHY.
lpporasoanHamika.

OcobamBoCTi AUCUMNNIHU, MEeTOAMN Ta TEXHONOTii HABYAHHA

OcobaunsocTi AUCUMNNIHN:

1. IHTerpauis Teopii Ta NPaKTUKK: 3abe3neyeHHs 36a1aHCOBaAHOrO Niaxoay, Ae TEOPETUYHI 3HaHHSA
NiATPUMYIOTbCA peasbHUMN MPUKAA[AMM Ta 3aBAAHHAMMU 3 MPAKTUKU.

2. LUMpPOKKMIA CNEeKTp TEMATUK: OXOMJIEHHA Pi3HOMaHITHUX acneKTiB TEM/I00OMiHY, BK/KOYAOYM rigpaBiky,
TEPMOANHAMIKY, Ta MaTepiaso3HABCTBO.

3. 3aCTOCYBAHHA CY4aCHUX TEXHOJOFi: BUKOPUCTAHHA iHXXEHEPHMX NPOrpam Ta CUMYNALIMHUX IHCTPYMEHTIB
ONA MOAENtOBaHHA Ta aHaNi3y Tenn1o0o0bMiHHUX NpoLecis.

MeToamn Hag4yaHHA:

1. NeKu,ii Ta gMUCKyCii: nepeaaya TEOPETUYHUX 3HAHb Ta OOrOBOPEHHS KJ/IIOYOBUX NMUTAHb Y rPyi.

2. MpakTn4YHi 1abopaTopHi 3aHATTA: BUKOHAHHA eKCNEPUMEHTIB Ta BUPILLEHHA 3aBAAHb, CNPAMOBAHMX Ha
OTPMMAHHA KOHKPETHUX HAaBUYOK.

3. MpoeKTHa poboTa: po3pobKa NPOEKTIB TeNN00OMIHHMX anaparTis, WO BK/OYAE B cebe aHani3, NpoeKTyBaHHS
Ta onTMMmisauito.

TexHonorii HaBYaHHA:

1. ENeKTPOHHI pecypcu: BUKOPUCTAHHA e/IEKTPOHHMX NiAPYYHMKIB, cTaTel Ta BigeomaTtepianis gna
[0/[,aTKOBOrO BUBYEHHSA.

2. 3acTocyBaHHA BigeoKoHbepeHLUin aNA 3pYHHOCTI ANCTAHLIMHOIO HaBYaHHSA.

3. OHnaltH-NNaThopPMKN: BUKOPUCTAHHSA crewianisoBaHMx naaTdopm 410 B3aEMoii, 06roBopeHHs Ta NoAaHHA
3aB4aHb.

Mporpama HaB4YaNbHOI AUCLUNIIHU

Tema 1 Micue Ta ponb Tenn1006MiHHUX anapaTis (TA) y cXemi X0noAnAbHOT YCTaHOBKM.

Tunu TA xonoanNbHUX YCTaHOBOK. Knacudikauia. Popmynm ana pospaxyHKy koedilieHTiB Tensosiagadi npu
Pi3HMX BUAAX KOHBEKLT, TUMaX pyxy, reOMeTpii Ta po3TallyBaHHA NOBEPXHI, LLLO OMUBAETLCA, NPU KUNiHHI pianH
i KOHAeHcauii napw.

Tema 2 MNapameTpu edpeKTnBHOCTI TA.

Tema 3 PekynepatusHi TA.

Tunun. Cxemun pyxy. PiBHAHHA TennoBoro 6anaHcy Ta Tennonepeaadi. KoediuieHT Tennonepegavi TA.
KoediuieHTn edekTnBHOCTI opebpeHoi noBepxHi. KoediuieHT KopucHoi aii (KKA) TA. CepeaHin TemnepaTypHuii
TUCK.

Tema 4 Po3paxyHOK Ta NOCNiA0BHICTb NpoeKTyBaHHA TA. TeNN0BMN KOHCTPYKTUBHUIA Ta KOMMOHOBAHNM
pOo3paxyHoK. MNepeBipoYHUIN TENNOBUIN PO3PAXYHOK.

Tema 5 ligpaBniyHnii pospaxyHok TA.

Po3paxyHKn TA Ha MiuHicTb. KOHCTPYKLinNHI maTepiann ana TA. Po3paxyHKM Ha MiLHICTb KOHCTPYKLiMHMX
enemeHTiB TA (Kopnycis, AHWULL, Ta KPULLIOK LMNIHAPUYHKUX TA, 3MiLLHEHHS OTBOPIB B 06MYaliKax Ta AHMLLLAX
anaparis, TPyOHMX peLwiToK Ta Tpy6, pnraHueBUX 3'egHaHb. Tennosa isonauia TA.

Tema 6 KoHaeHcaTopw.

Knacuoikauia koHgeHcaTopis. KoHAEeHCATOPU i3 NOBITPAHUM OXONOANKEHHAM, BOAAHNUM OXONOLAMKEHHAM,
BOAOMOBITPAHUM OXoN0AKeHHAM. OcobANBOCTI TePMIYHOrO Po3paxyHKy. Po3paxyHOK Tensonepegadi. BrpaTa
TUCKY. CepenHA pi3HULA TemnepaTyp. MpoeKTyBaHHS.

Tema 7 BunapHuKm.

Knacuodikauina sBunapHukKiB. Cxemu nigkatoueHHs. TUnm BUNapHUKIB, 0coBNMBOCTI KOHCTPYKL,i. OUiHKa
KoedilieHTiB TenoBigaayi Ta BTpaT TUCKY. OcobMBOCTI TENNOBOrO PO3PaxyHKY BUMAPHUKIB.

Tema 8 TunoBi KOHCTPYKLii TA: Tuny "Tpyba B Tpy6i", 3i cnasHux Tpyb, KoXKyxoTpybHi TA (NpamoTpy6bHi Ta BUTI).
Knacuodikauia nosiTpooxonoaKysauis. MoBepxHeEBi Ta KOHTaKTHI 0X0n04KyBadi nosiTpa. OcobamsocTi
TEeNnA0BOro Ta aepoANHAMIYHOrO pO3paxyHKY MOBEPXHEBUX Ta KOHTAKTHUX NOBITPOOXO0AKYBAYIB.
Oxonopaskytodi batapei.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
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Tema 9 MNMnactnHYacTi TeN1I00O6MiIHHMKM.

KoHcTpyKu,ii Ta 3acTocyBaHHA. Tunu ropposaHmnx nnactuH. KoeodiuieHTu rigpasniyHoro onopy. KoeodiuieHTn
TennoBigaadi. YUHHMKM, WO BM3HAYaAOTb XapaKTEPUCTUKN NAACTUH. PO3paxyHOK TennorigpasnivyHmx
XapaKTEPUCTUK NPU Tedii MiXK NNacTMHaMM. PO3MiLLLEHHA NAACTUH Ta NONPaBOYHI KoedilieHTH. BiaknageHHs.
BuKopwucTaHHa ans gBodasHMX NOTOKIB.

Tema 10 KomnaKTHi TA (nnactMHYyacTo-pebpucTi).

FeomeTpuyHi napameTpu TA. KoHdirypauis nnacTMHYacTo-pebpmuctux noBepxoHb. TennorigpasniyHi
XapaKkTepucTnkun. CniBBiAHOWEHHA ANA PO3PaXyHKy TenaoBiaaadi Ta KoegiuieHTis

TepTa. NapameTpu NopiBHAHHA ePEeKTUBHOCTI MOBEPXOHb. PO3paxyHKM nepenagy TMCKY. KoHaeHcauia Ta
BMNAPOBYBAHHA Y NaacTUHYacTo pebpuctmnx TA.

Tema 11 KoHTtaKTHI TA.

lpaampHi. TennoBuin po3paxyHOK rpaaunpHi. FpagupHi i3 npupoaHoto Taroto. MpaaupHi i3 BUMYLLEHOIO TAroto.
F6punani rpagnpHi.

Tema 12 PereHepaTuBHi TeN1006MiHHI anapaTu.

MpuHUKMN Aii Ta KOHCTPYKLIA pereHepaTopiB. MNopiBHAHHA pereHepaTopis i3 peKynepaTopamu. Tennonepeaaya
y pereHepartopax. [iapaBniyHi onopu y pereHepaTopax. TenaoBuii po3paxyHoK pereHepaTopis.
TemnepaTypHU pexxum poboTu pereHepaTopis. OUnLLLEHHA NOBITPSA Bif AOMILLIOK Yy pereHepaTopax yCTaHOBOK
nositTpA. OuiHKa epeKTUBHOCTI pereHepaTopa.

Tema 13 Wnaxu iHTeHcudiKauii poboTtn TA.

MeToau iHTeHcuiKaLil Ten1006miHy B TA pisHMX KOHCTPYKLUiN. IHTeHcUdiKauia TennoobmiHy B TA noBiTpAHOro
OX0/I04XKEeHHA 3aCTOCYBAaHHA HOBUX KOMNAKTHMX TA.

Tema 14 [lonomixKHi Ten1006MiHHI anapaTu.

PereHepaTnBHI TeN1I006MiHHMKK. ONKnc poboTU Ta KOHCTPYKLiN. PereHepaTnBHI Ten1006MiHHMKK. MeToanKa
TENN0BOro Ta riApoANHaMIYHOro po3paxyHKy. [lonomixkHe ob61agHaHHA TENNIOMAcO0bMiHHUX YCTAHOBOK.
Tema 15 MeToam aHanisy epeKTUBHOCTI TeNI1006MiIHHUX anaparis.

KOHCTPYKLiM (KOHCTPYKTMBHA) Ta pexXmMmiB poboTn (napameTpuuHa) TA. MporpamHe 3abesneyeHHs ann
nig6opy TA gns poboTH y CKNadi HU3bKOTEMMepaTypPHOro obnagHaHHs.

Temu nabopatopHux pobir

Tema 1. BU3HAYEHHA TENN0BMX XapaKTEPUCTMK MaTepianis: AOCNIAXKEHHA TENNONPOBIAHOCTI Pi3HUX
maTepianiB, BU3Ha4YeHHA iX BNAMBY Ha ePeKTUBHICTb TENI00OMIHHMKaA.

Tema 2. MogentoBaHHA TeN100OMIHHOIO NPOLECY: BUKOPUCTAHHA iHXKEHEepPHUX Nporpam A4 cTBopeHHs 3D-
moaeni TennoobMiHHWKaA Ta aHani3y MOro TeN/IOBMX XapaKTEPUCTUK.

Tema 3. OuiHKa BNAMBY rigpaBAiyHMX BTPAT: eKCNepUMEHTA/IbHE BU3HAYEHHA TigpaBaiYHUX BTPAT Y CUCTEMI
Tenn006MiHy Ta iX BNAMBY Ha eheKTUBHICTb.

Tema 4. OnTnMmi3zauia reomeTpii TeNN1006MiIHHMKA: NPOEKTYBAHHA Ta TECTYBAHHA Pi3HUX rEOMETPUYHUX
KOHOIrypauin ans makcuMmisau,ii Tennosoro o6miHy.

Tema 5. AHani3 TepMmoANHAMIYHMX MapaMeTPiB: BUBYEHHA BMINBY TEPMOANHAMIYHUX GAKTOPIB Ha
edeKTUBHICTb TENI00OMIHHMKA Mg Yac 3MiHK TemnepaTyp.

NitepaTtypa Ta HaBYaNbHi maTepianun

OcHoBHa niTepatypa:

1. XitmaH, . Ta XenHec, K. (2018). "MpoekTyBaHHS Ten1006MiHHOro 061agHaHHA: OCHOBHI NPUHLMMN Ta
npakTuKa." BugasHuuteo TexHiuHoi JliTepatypu.

2. Kpayc, A. [I. Ta BinbcoH, Y. P. (2017). "TennoobmiH: MpuHumnu ta ansaiH." BugasHuuteo Maklpoy-lina.
3.y3ees, B. M. (2019). "TennoobmiHHe obnaaHaHHA: MpoeKTyBaHHA Ta ekcnyaTtauis." BuaasHumuTtso J1ibiap.
4. Kymap, P., lasi, [., Ta Apopa, A. (2016). "TennoobmiHHi anapaTtu: MNpoeKkTyBaHHA Ta onTUMizauia." 134-8o
BceyKpaiHCbKOro rymaHiTapHOro iHCTUTYTY.

JopaTtkoBa nitepartypa:
1. Wax, P. K. (2018). "TennoobmiHHi anapaTtn: EnemeHTN KOHCTPYKLi Ta NPOeKTyBaHHA." BUAaBHULTBO
TepHOMINbCbKOro HaLiOHANbHOIO TEXHIYHOTO YHIBEPCUTETY.
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2. Ni, U., Ta Ban, 4. (2019). "TennoobmiH: MpuHUMM Ta 3acTocyBaHHA." BuaasHnuUTBo KMTaliCcbKoro
YHIBEPCUTETY HAYKU Ta TEXHIKW.

3. KakKau,i, P., Ta CoHpak, A. (2020). "MogepHi metToam NpoeKTyBaHHA TeNN006MiHHOro obnagHaHHA."
BupaasHuuTteo CnpuHrep.

4. Fopbauos, B. B. (2017). "Kypc TennoobmiHy: JleKuii 3 npoekTyBaHHA." BuaasHULTBO KUiBCbKOro
HaLlioHaNIbHOro TeXHiYHOro yHiBepcutety. 6. Dincer, |., & Rosen, M. A. (2011). Thermal energy storage: systems
and applications (2nd ed.). John Wiley & Sons.

for heating and cooling buildings. Renewable and Sustainable Energy Reviews, 99, 133-153.

Cucrema ouiHIOBaHHA

Kpurepii oyiHIOBaHHA ycNiLWWHOCTI cTyAeHTa LLIkana ouiHOBaHHA
Ta posnoain 6anis Cyma HaujoHanbHa oLjiHKa ECTS
Onuc CTPYKTYpM NiZCYMKOBOT OLLIHKK, 060B’A3KOBUX 6anis
3aBAaHb Ta NpoLeaypu HapaxyBaHHA 6anis, 0cobamBo 90-100 BigmiHHO A
3BEePTalouM yBary Ha camocTinHy poboTy Ta 82-89 Jobpe B
iHOMBIAYANbHI 3aBAAHHA. 75-81 Hobpe C
64-74 3a40BiNIbHO D
60-63 3a40BiNbHO E
35-59 He3anoBinbHO FX
(noTpibHe nopaTkoBE
BUBYEHHSA)
1-34 He3apoBinbHO F
(noTpibHe noBTOpHE
BUBYEHHA)

Hopmu akagemiuyHOi eTUKMU i NoNiTUKA Kypcy

CTy4eHT NoBUHEH AoTpUMyBaTUCA «KoaeKCcy eTUKM akaaemiuHMX B3aEMOBIAHOCUH Ta AobpoyecHocTi HTY
«XMI»: BUABAATU ANCUMNNIHOBAHICTb, BUXOBAHICTb, ,0OPO3UYNUBICTb, YECHICTb, BiANOBIgaNbHICTb. KOHOANIKTHI
CUTyaLii NOBUHHI BiAKPUTO 0BroBoprOBaTUCA B HABYAbHUX FPYMNax 3 BUKAAAAYEM, @ NPU HEMOXKANBOCTI
BUPILLEHHA KOHOANIKTY — AOBOANTUCA A0 BigoMa CMiBPObITHUKIB ANPEKL,iT iIHCTUTYTY.

HopmaTtnBHO-NpaBoBe 3abe3neyeHHA BNPOBaAKEHHS NPUHLUMNIB akagemMiyHoi gobpodecHocTi HTY «XMI»
po3miuieHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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