Qu Hau,i_c_)HaanMUﬁ TEXHIYHUA yHiBepcyTET YkpaiHu Kad)e.qpa
«KUIBCbKUU NOMTEXHIYMHUAW IHCTUTYT .
ag imeni IFOPA CIKOPCbKOMO» aTOMHOI €HepreTuku
MeTtoao0n0riyHi OCHOBU NPOEKTYBaHHA
pagiauiHUX NOBEPXOHb Harpisy

TOMNKOBUX NMPUCTPOIB eHepreTUYHMUX KOTNiB

Poboua nporpama HaBYanbHOI Ancuunniim (cunabyc)
PeKBi3UTU HaBYa/IbHOI AUCUUNNIHU

PiBeHb BULLOI OCBiTH IHepwuii (baxanaspcoxuii)

Fanysb 3HaHb 14 Enexmpuuna inocenepis

CneujianbHicTb 142 Enepeemuune mauunodyoyeamms

OcBiTHA nporpama Inorcenepis i komn tomepHi mexHo1021i menioeHepeemuyHUx cucmem

Cratyc gucumnniim subiprosa

®opma HaBYaHHA oyHa(OeHHa)

Pik nigroroBkun, cemectp 1l xypc, secHanuil

06’em aucumnniHu 4 kpeoumu €KTC (120 200un), 54 coounu nexyiti, 18 cooun npaxmuuni 3ansmms,

48 200un camocmitinoi pobomu
CemecTpoBuii KOHTpOAb/

. 3aiK, MOOYIbHA KOHMPOJIbHA poboma
KOHTPOJIbHI 3axoau

Po3Kknapg, 3aHATb http://roz.kpi.ua/

MoBa BMKnapaHHA VKPAiHCbKA

IHdpopmauia npo JIextop: 0.m.H., npoghecop, Ty3 Banepiti Omenanosuu, Valeriituz56@gmail.com
KepiBHMKa Kypcy / BuKna-  [IpakTuuHi 3aHATTA: 0.m.H., npoghecop, Ty3z Banepiii Omenanosuy,

pavis valeriituz56@gmail.com

Po3milLeHHA Kypcy https://campus.kpi.ua, https://do.ipo.kpi.ua/, https://drive.google.com/drive/

Mporpama HaB4YanbHOI AUCLUNNIHK
1. Onwuc HaBYanbHOI AUCUUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTu HaBUYaHHA
MNpegmeT HaBYANbHOI AUCUMNANIHM npouec padiauiliHo2o menaoobmiHy 8 203080My MpPaAKMi
rnaposux Komnie
OcHOBHOO 3afia4elo, KA CTOITb Nepes TeNJ0eHepPreTUKO B CBITi € po3pobka obnafHaHHA NapoTypPOIHHUX
YCTAaHOBOK, fIKi NMPauolOTb HA Y/IbPAaKPUTUUHUX NapameTpax, Wo A03BoaAuTb nigsuwmtn KKA obnagHaHHa TEC
MalKe y niBTopu pasu. PilleHHs i€l 3a4a4i NoB’A3aHO 3 PO3POOKOK NEBHOI KOHCTPYKLIT NapoBOro Kotna, Aka
po3B’A3y€E NpobaeMn TennomacoobmiHy, rigpo- i aepoAnHAMIKM Ta MiLLHOCTI MOro enemeHTiB. A CTBOPEHHA Ta-
Koro ob61agHaHHsA HeObXiAHO MaTW 3HAHHA, YMIHHS | KOMNETEeHTHOCTI B 061acTi Ten1006MiHy i rigpoanHamiku ckna-
OHUX CUCTEM.
MeToto HaBYanbHOT ANCUNNAIHN € GOPMYBaHHA 3A4aTHOCTEN (KOMNETEHTHOCTEN), AKi CTyAeHT Habyae nicna Bu-
BYEHHA ANCUUNAIHN:
34aTHICTb 3aCTOCOBYBATU CTaHAAPTHI METOAM PO3PaxyHKY NP NPOEKTYBAHHI AeTanel i By3niB eHepre- ®K 4
TUYHOrO i TEXHONOTYHOro 061aAHAHHA.
3paTHicTb po3pobnaTh eHeprosbepiratodi TexHo orii Ta eHeprooLwaaHi 3axoam nig Yac NPOEKTYBaHHSA ®K 5
Ta eKcnayaTalii eHepreTMYyHoro i TENN0TEXHONOrYHOro 0b61afHaAHHA.
3paTHicTb BUBMpPATU OCHOBHI M AONOMIXKHI MaTepiann Ta cnocobu peanisauii oCHOBHUX Tenno-TexHono- @K 6
riYHUX NPOLECIB NPW CTBOPEHHI HOBOro 061agHAHHA B ranysi eHepromallMHobyAyBaHHSA i 3acTocoBy-
BATM NPOrpecMBHi METOAN eKCnIyaTaLii TENN0TEXHONOMYHOro 061agHaHHA AN1A 06’ EKTIB eHepreTnku,
NPOMMCAOBOCTI | TPAHCNOPTY, KOMYHaNbHO-NOBYTOBOIO Ta arPapHOro CEKTOPiB EKOHOMIKMU.
34aTHICTb BU3HAYaTU PEXUMK eKCnyaTalii eHepreTMYHOro Ta TeNN0TeXHONOrYHOro obagHaHHA Ta ®K 8
3aCTOCOBYBATM CNOCO6M paL,ioHasIbHOro BUKOPUCTAHHA CUPOBUHHMUX, EHEPTETUYHMX Ta IHLUWX BUAiB pe-
cypcis.
34aTHICTb NPOAEMOHCTPYBATU 3HAHHA XapaKTepPUCTUK i BlacTMBOCTel obnaaHaHHA, npoueciB i matepi- @®K 15
aniB B ranysi eHepreTMYHOro MallMHobyAyBaHHA.
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3rigHO 3 BUMOramm OCBITHbO-MPOGECIMHOI NPorpammn CTyAEeHTU NicAA 3aCBOEHHSA HABYA/IbHOT AUCLUNAIHK
MaKOTb NPOAEMOHCTPYBATU TaKi NPOrpamHi pe3y/ibTaT HaBYaHHA:

Po3ymiHHA 3aCTOCOBYBAHMX METOAMK NPOEKTYBaHHSA | AOCAIAKEHHA, a TAKOXK iXx obmexxeHb BignosigHo  PH 11
A0 cneuianisauin cneujanbHocti 142 EHepreTMyHe malwnMHObyayBaHHA
BuKopucToBYyBaTK 0613 HAaHHA, MaTepianu Ta iIHCTPYMEHTH, iHXEeHepHi TeXHoNOorii i npouecK, a Takox MNPH 13
PO3yMiHHSA iX 0bmeXKeHb BignoBigHO A0 cneujianisauin cneuianbHocTi 142 EHepreTuyHe mallMHobyay-
BaHHS.
3acToCcoBYBaTM HOPMMU iHXKEHEPHOI NPaKTUKKM BiANOBIAHO A0 crewianisaLili cneuianbHocTi 142 EHepre- MNPH 14
TUYHE MAWNHOGYAYBaHHA.
Knacuoikysatn TennoobmiHHe obnaaHaHHA 33 Pi3HMMKM O3HaKaMM i BigNOBIAHO A0 3343aHUX YMOB PoO- MPH 22
6011 TennoobmiHHOro obnagHaHHA, BUOMPATM NANMBO i TENAOHOCIT, BUKOPUCTOBYBATM CTAHAAPTHI Me-
TOAMKN ANA BUKOHAHHA KOHCTPYKTOPCBbKUX | MOBIPKOBUX PO3PaXxyHKIB TEM/0- i MAapOreHepyrymnx ycra-
HOBOK i TeNJ0eHepreTUYHOro o6aagHaHHA.
Bu3Hayati Ta aHanisyBaTW TENNOTiAPaBAiIYHI Ta aepOAMHAMIYHI XapaKTepPUCTUKM PpoBOTU eHepreTuy- MPH 23
HOro i TexHOoNorYHOro o61agHaHHA B YMOBAX 3MiHU PEXKMMHMX Ta eKCnayaTaLiMnHUX napameTpis

2. TMpepeKBi3auTK Ta NOCTPEKBI3UTU AUCLMNAIHK (MicLe B CTPYKTYPHO-/OTiYHIA CXeMi HaBYaHHA 3a
BigNoBiAHOI OCBITHLOI NPOrPamoLo)
MpepekKBi3nTK: Teopisa Tensoobminy, lNgporasogmHamika TexHidHa TepMoguHaMiKa, TennoobmiH npu ¢pasoBux
nepeTBOPEHHAX i BUNPOMIiHIOBaHHI, MapoBi Ta BogorpiiHi Kotau, Mpouecu ropiHHA
MocTpeKBi3UTU: ANNNOMHE NPOEKTYBAHHA, AUCUMNAIHK, AKI NOB’A3aHi 3 po3pobKoto 061aaHaHHA NAapoTypbiH-
HUX YCTAHOBOK.

3. 3micT HaBYaNbHOI AUCLUNAIHK
Po3gin 1. Tennose BUNPOMiHIOBaHHA ra3onogibHuX NpoAyKTiB CNaloBaHHA.
Tema 1.1. CnekTpanbHi pagialiliHi XxapaKTepPUCTUKM BYFIEKUCAOrO ra3y Ta BoAAHOI napw.
Tema 1.2. CteniHb YOPHOTHM BYFNEKUCNOrO ra3y i BOAAHOI Napu. PagiauiiHi XxapakTepUCTUKK Ta iHTe-rpa-
NIbHa NOrAMHanbHa cnpomoxkHicte CO2, H20, CO i SO2
Tema 1.3. PagiauinHi XxapaKTePUCTUKN AUCNEPCHUX CUCTEM.
Po3ain 2. TennoBe BumiptoBaHHA dpaKeny.
Tema 2.1. CTpyKTypa dpaKena i nepBUHHI pagiaLiiHi XapaKTepUCTUKM MOTo TBepAOi AUCNEPCHOT ¢pasu.
Tema 2.2. CteniHb YOPHOTM TOMNKOBOI Kamepu i daKkena npu cnastoBaHHI TBEPAOro naauea.
Tema 2.3. Tennose BUNPOMIHIOBAHHA CAaXKUCTOrO NOAYM's MasyTy i ra3y. XapaKTepucTUKM Ten0BOro Bu-
NPOMiHIOBAHHA TONKOBOI KAaMepu ANA Pi3HMX NaNMB i iXx KOMBiHaLN.
Po3ain 3. CymapHuit TenN1006MiH B TONKOBI1 Kamepi.
Tema 3.1. OCHOBM iHXEHEPHUX METOAiIB PO3PAXYHKY.
Tema 3.2. Tennosuii onip Ta pagiaLiliHi XapakKTePUCTUKM Wapy 3abpyaHEHb HA eKpaHHMX Tpybax.
Tema 3.3. Nepegaya eHeprii BUNPOMiHIOBAHHA B 06’€émi TONKOBOI Kamepn 3 BUNPOMIHIOOYMMMU i Big-6u-
BalOUMMM CTIHKaMMU.
Tema 3.4. KoeodiuieHT Tenn0B0oi epeKTUBHOCTI eKpaHiB. EQeKTUBHA cTeNiHb YOPHOTU HEI30TEPMIUYHO-TO
NJ0CKOro Wwapy.
Po3ain 4. Po3paxyHOK OCHOBHUX PO3MipiB TONKOBOI Kamepu.
Tema 4.1. Po3paxyHOK pO3MipiB 30HN aKTUBHOIO FOPiHHA B TOMKaXx 3 PiAKUM | TBEPAUM LUIAKOBUAA-NEH-
HAM.
Tema 4.2. Po3paxyHOK BUrOpPAHHA NUAOBYTiIbHOrO daKesny i 06’eMy TONKOBOI Kamepu 3 ypaxyBaHHAM
BMMOT MpoLecy ropiHHA.
Tema 4.3. TemnepaTypa rasis Ha BUXOAi 3 TONKOBOi Kamepwu.
Tema 4.4. Po3paxyHOK TONKOBOI KaMepu Npu 3ropAHHI rasy i masyTy.
Tema 4.5. No30HHUI po3paxyHOK TOMNKOBOI Kamepu.
Tema 4.6. KOHCTPYKLTi TONKOBUX Kamep i NaZIbHUKIB ANA CNasAOBaHHA BYTiJIbHOro nuay.
Tema 4.7. YTBOPEHHA | METOAN 3HMMKEHHSA KiSIbKOCTi OKCMAIB a30Ty.

4. HasuanbHi matepianu Ta pecypcum
Ba3o8a (nidpy4yHUKU, Ha8YAAbHI NOCIBHUKU) nimepamypa.




CyyacHi po3pobKu IHCTUTYTY BYriZibHUX eHeproTexHonorii HAH Ykpainu ana tennosoi eHepretukun/ Maic-
TpeHko O.10., Kopuesoii t0.M1., Tonan O.1., YepHascbkuii M.B. Ta iHwW. — K.:NTHO3IC, 2014. — 224c.
3aMillleHHA NPUPOoAHOro rasy anbTepHaTMBHUMMK nanmsamu/Kapn I.M., Hikitin €.€., MaHux K.E., 'aHux
K.K. = K.: HaykoBa aymka, 2019. — 230c.

YenypHuit M. M. Tennosi po3paxyHKK naporeHepatopis. [HasuanbHuit nocibHuk] / M. M. YenypHuii, 4. B.
CrenaHos, €. C. Kop»keHKo. — BiHHuua: BHTY, 2006. - 155 c.

CrenaHos [1.B., KopkeHko €.C., bogHap J1.A. KoTenbHi yCTAaHOBKU MPOMMUCAOBUX NigNPUEMCTB:. HaBYasib-
HUM NOCIOHUK. — BiHHMUA : BHTY, 2011. — 120 c.

B.O. Tys, B. I. MapuHeHko, O. O. Bace4yko Po3paxyHOK TOMKU KOTENbHUX YCTAaHOBOK [EneKTpoHHUI pecypc]
: HaBYa/IbHUIM NOCIBHMK ANA cTyAeHTiB cneuianbHocTel 142 «EHepreTuyHe mawmnHobyayBaHHAY; 144 «Te-
nnoeHepretuka» / KMl im. Irops CikopcbKoro. — EneKTpoHHi TekcTosi aaHi (1 ¢aiin: 0,897 M6aiiT). — Kuis :
KMl im. Iropa Cikopcbkoro, 2020. — 36 c.

Jlooamkosa (MoHozpagii, cnmammi, 00KyMeHmMu, eneKmpoHHi pecypcu) nimepamypa.
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7.

10.

11.

12.

5.

Bnox A.l. TennoobmeH B TOMKax NapoBbix KOTA0B. J1., IHeproatommnsgat, 1984, 240 c.

Nunos KO.M., Camoiinos H0.®., Mogenb 3.I. KOMNOHOBKa 1 TENA0BOWN pacyeT NaporeHepaTopa. YyebHoe
nocobue ans By3o.. - M.: IHeprua, 1975, 176 c.

MeTogmMyeckune yKasaHmA NO NPOEKTUPOBAHMIO TOMOYHbIX YCTPONCTB SHEPreTUYecknx KoTaos. - C-M.: AOOT
“HNO LLKTWN”, 1996, 270 c.

TennoBoW pacyeT KoTnoB (HopmaTueHbIi meToa). - C-MN: HMO LKTU - BTU, 1998, 256 c.

OpHatckuit A.M., Jawkues tO.T., Mepkos B.I. MNaporeHepaTopbl CBEPXKPUTUYECKOTO AaBneHuA. - Kues:
Bunuwa wkona, 1980, 288 c.

Kponb J1.b., Po3eHray3 U.H. KOHBeKTUBHbIE 31eMeHTbl MOLLHbIX KOTeNbHbIX arperatos. M.: DHeprua. 1976,
248 c.

3KcnayaTauMOHHAA HAaLEeXHOCTb NaponeperpesaTesiell KOT/IOB U METOAbl ee NPOrHO3MpPOBaHMA: YuebHoe
nocobwue /10.I. Aawkues, E.E. HukutuH, .M. NoaynaH. - K.: YMK BO, 1989, 92 c.

HaByanbHUIA KOHTEHT
MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUUNAIHU (OCBITHBOrO KOMMNOHEHTA)

3riAHO HaBYa/IbHOrO MaHy A5 ONaHyBaHHA MaTepiany AUCUMNAiHM NnepeabayeHo NeKLUiiHi Ta NPaKTUYHI 3aHATTA
JleKkuinHi 3aHATTA

No
3/n

HasBa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnpaKTUYHMX 3acobiB, NOCUNAHHA Ha AiTepaTypy Ta 3aBAaHHA Ha CPC)

Po3ain 1. Tennose BUNPOMiHIOBAaHHA ra3onogibHMX NPOAYKTIB CNasitoBaHHA.

Tema 1.1. CneKTpaibHi pajiauinHi XapakTEPUCTUKM BYTIEKMCAOFO rasy Ta BOAAHOI Napw.
Nekuia Ne 1.
CeiTumicTb rasis. BnactusocTi rasonogibHMx NpoAyKTiB 3ropsiHHA OpraHiYHOro nasavea.
CneKTpanbHa cTeniHb YOPHOTM rasiB i il 3aN1eXHICTb Big, TOBLLMHM Wapy, TUCKY | TemnepaTtypu.
JleKkujin cynpoBOAMKYETbCA MOKA30M BiAMNoBiAHUX TabnuLb i PUCYHKIB 33 ONOMOro0 NpPoeKTopa.
3aBgaHHA Ha CPC: 3akoH BUNpoMiHtoBaHHA lNnaHKa.

Nekuia Ne 2.

IHTerpanbHi pagiauinHi xapakrepuctukn CO; i H,O.

JleKuin cynpoBoAKYETLCA MOKAa3OM BignoBigHMX TabAULb | PUCYHKIB 33 A,0NOMOrot0 NpoeKTopa.
3aBpaHHA Ha CPC: MpaKTUYHE BUKOPUCTAaHHA 3aKOHY BUMPOMiHIOBaHHA MnaHKa.

Tema 1.2. CTeniHb YOPHOTU BYINEKMCNOrO rasy i BoaaHoi napu. PagiallinHi XapakKTepUCTMKK Ta iHTerpa-
JZIbHa NOrnnHanbHA cNPoMoXKHicTb CO,, H,0, CO i SO, .

Nekuia Ne 3.
CreniHb YOpPHOTK BYrAeKMcnoro rasy. CreniHb YOPHOTK BOAAHOI Napn. BUNPOMIiHIOBaHHA cymilwi rasis. IH-
TerpanbHa NOrAMHaAbHA CNPOMOXKHICTb CO; i H,0. PagiauiliHi xapaktepuctmnkm SO, i CO.
JleKuis cynpoBoAKYETLCA MOKA30OM BignNoBigHMX TabAULb | PUCYHKIB 33 4,0NOMOroto NpoeKTopa.
3aBaaHHs Ha CPC: 3akoH BunpomiHioBaHHA CTedpaHa-bonbLmaHa.

Tema 1.3. PapiaLinHi XapaKTE€PUCTUKN ANCIEPCHUX CUCTEM.

Nekuia 4.

MapameTp gnMdpakLii i KOMNNEKCHUIA NOKa3HUK NpPenoMNeHHA. Po3citoBaHHA | NOrNMHaHHA B MOHoAMCHEe-
PCHIN cnuctemi chepuUUHUX YacToK. IHAMKATPUCA PO3CitoBaHHA. Bnane edpekTy po3citoBaHHA Ha NOMMHANbHY
CNPOMOKHiCTb CUCTEMM YACTOK.




Ne

Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik ANM[AKTUYHMX 3ac06iB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)
JleKuia cynpoBoAKYETLCS NOKA30M BiANOBiAHMX TabnLb | PUCYHKIB 33 ONOMOrOt0 NMPOEKTOpPa.
3aBaaHHs Ha CPC: 3aKoH JlambepTa.

Po3gin 2. Tennose BuMiptoBaHHA dpakeny.

5. Tema 2.1. CTpyKTYypa dakena i nepBUHHI pajiauiliHi XapaKTepPUCTUKM MOro TBEPAOI ANcnepcHoi dasu
NeKuin 5.
BnanB BUNPOMIHIOBAHHS YaCTOK 30/1M | KOKCY HA XapaKTepUCTUKKN daKkena. MoKasHMKN NepenoMIeHHs i
NOT/IMHAHHA AN1A YaCTOK KOKCY i BYrifibHOro nuay. Bnane enemeHTapHOro ckaagay nanvea Ha pagiauiliHi
XapaKkTepuctukn pakena. PagjauiiHi BnactuBocTi TBepaoi ancnepcHoi ¢pasun dpakena.
JleKuia cynpoBOAKYETLCS MOKA30M BiANOBiAHMX TabnLb | PUCYHKIB 33 ONOMOrOoI0 MPOEKTOpPA.
3aBgaHHA Ha CPC: 3aKOH BUNPOMiHIOBaHHA BiHa.

6. Tema 2.2. CTeniHb YOPHOTM TONKOBOI Kamepw i dakena Npu cnantoBaHHI TBEPAOro NaanBa.
NeKuin 6.
Bnaue gmucnepcHoi ¢asm Ha TensoBe BUNPOMIHIOBAHHSA NUA0BYTiIbHOro dpakena. OCHOBHI XapaKTepPUCTUKMU
TOMKOBOro BUMNPOMiHIOBaHHA. CNeKTpanbHUI PO3NOAiN iIHTEHCUBHOCTI BUNPOMIHIOBAHHSA YacTok. Koedili-
€HT Tenn0Boi ePpeKTUBHOCTI eKpaHiB.
JleKuina cynpoBOAMKYETbCA MOKA30M BignoBiAHUX TabanLpb i PUCYHKIB 33 LONOMOrO NPOEKTOPA.
3aBgaHHA Ha CPC: 3aKOH 3MilLeHHA BiHa.

7. Tema 2.3. Tennose BUNPOMiHIOBAHHA CaXKMCTOro NOAYM’s MasyTy i rasy. XapakTepuUCTUKK TENJ0BOIO BU-

NPOMiHIOBAHHA TONKOBOI KAMEPW A1 Pi3HUX NAAMB i iXx KOMBIHALLIN.

Nekuia 7.
CTpyKTypa dpakena npu 3ropaHHi pigroro razonoaibHoro nanmea. KOMnNaeKCHUI NOKa3HWMK NepesomMaeHHA
ONA YacToK caxki. CneKTpasbHa MOrIMHaAbHA CNPOMOKHICTb MOHOANCNEPCHOI CUCTEMM YACTOK BYT/ieLto.
IHOMKaTpUCca po3CitoBaHHA.
JleKkujin cynpoBOAMKYETbCA MOKA30M BiAMNoBiAHUX TabAMLb i PUCYHKIB 33 LONOMOrO0 NPoeKTopa.
3aBpgaHHs Ha CPC: 3akoH Kipxroda.

8. Nekuin 8.
XapaKTepucTMKM TeNN0BOro BUNPOMIHIOBAHHA TOMKM NPU 3ropAaHHI MasyTy. Bnane peunprynauii AMmoBmx
rasis Ha TemnepaTypHe MnoJie TOMKOBOI KamMepn. XapaKTePUCTUKKN TEMNOBOTO BUMPOMIHIOBAHHA TOMKW Mpu
poboTi Ha NpPUPoAHOMY rasi. XapaKTepUCTUKM TENJ0BOTO BUNPOMIHIOBAHHA TOMKW NpU CNiJIbHOMY 3ro-
PAHHI MA3yTy i NPMPOAHOro rasy. XapakTepMUCTUKM TEMJIOBOIO BUMPOMIHIOBAHHA TOMKM MNP CMiIbHOMY 3rO-
PAHHI rasy i ByriabHOro nuay.
JleKkujin cynpoBOAMKYETbCA MOKA30M BignNoBiAHUX TabMLb | PUCYHKIB 33 ONOMOrOI0 NPoeKTopa.
3aBgaHHA Ha CPC: PiBHAHHA nepeHoCy eHeprii BUNPOMIHIOBAHHA.

Po3ain 3. CymapHuii Tenn1006MmiH B TONKOBIi1 Kamepi.

9. Tema 3.1. OCHOBM iHXXEHEePHUX MeTOAiB PO3PaXYHKY.
Nekuina 9.
dakTopw, AKi BNAIMBAOTb Ha TeN/I00O6MiIH B TOMKOBIN Kamepi. Tennosi XxapaKTepUCTMKU TOMKOBOI Kamepu.
Po3paxyHOK Tenn006MiHy B 04HOKamepHMX Tonkax 3a metogom LKTI. TennodisnmyHi BractMBoCTi Npoayk-
TiB 3ropAHHA OpraHiyHoro nannea. BnamMe oNnTUYHMX BNACTMBOCTEN | TENIONPOBIAHOCTI Ha TEN/I00OMIH B
rasax.
JleKuin cynpoBoOAKYETLCA MOKA30OM BifgNOBIgHMX TabAULb | PUCYHKIB 33 A,0MNOMOrot0 NPOeKTopa.

10. Nekuia 10.
KyToBuMI KoediLieHT eKpaHiB, BNAMB reOMeTPUYHMNX XapaKTEPUCTUK Ha MOro BeIMYMHY. BNanB nonoxeHHsA
dakena B Tonui Ha ii TemnepaTypHe none. KoediuieHT nocnabneHHs npouecis TONKOBUX rasie. Tensose
HanpyXeHHA TONKOBOI Kamepu. OcobAMBOCTI po3paxyHKY HaniBBiAKPUTUX TONKOBUX Kamep. CepeaHi iHTe-
rpanbHi KoediLiEHTU NOFIMHAHHA.
JleKuin cynpoBOAKYETLCA MOKA30M BifgNoBIgHMX TabAULb | PUCYHKIB 33 A,0NOMOrot0 NPoeKTopa.

11. Tema 3.2. Tenaosui onip Ta pajiaLiiHi XapaKTepPUCTUKM Wapy 3abpyaHEeHb

Ha eKpaHHUX Tpybax

Nekuia 11.

MexaHi3m yTBOpeHHA HaTpybHUX BigKnageHb. MexaHiuyHi BNaCTUBOCTI i XiMiYHMIA cknag 3abpyaHeHsb. MNe-
peHOC TENNOTH B LWAPI BigKNaAeHb. MornnHanbHa CNPOMOXKHICTb NOBEPXHi HAaTPYOHMX 3abpyaHEHb.
JleKuis cynpoBoAKYETLCA MOKA30OM BignNoBigHMX TabAULb | PUCYHKIB 33 4,0MNOMOroto NpoeKTopa.
3aBaaHHsA Ha CPC: TennoobMmiH Yepes NA0CKy 0AHO- i baraTollapoBy CTiHKY.




Ne
3/n

Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik ANM[AKTUYHMX 3ac06iB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)

12.

Tema 3.3. Nepepnaya eHeprii BUNpomiHIOBaHHA B 06’eMi TONKOBOI Kamepu 3 BUNPOMiHIOYMMU i Binbusa-
IOYMMU CTiIHKaMMW.

Nekuia 12.

CneKkTpanbHa iHTEHCUBHICTb NaAal4oro BUNPOMIHIOBAHHA. YMOBM JIOKaNbHOI TEPMOAMHAMIYHOI PiBHO-
Baru.

JleKuia cynpoBOAKYETLCSA MOKA30M BiANOBiAHMX TabnLb | PUCYHKIB 33 ONOMOrOH0 MPOEKTOpPA.
3aBaaHHs Ha CPC: TenioobmiH yepes unniHAPUYHY oaHO- | BaraTolapoBy CTiHKY.

13.

NeKuia 13.

OCHOBHI pafjiaLiiHi XapaKTEPUCTUKN HEi30TEPMIYHOTO BUMPOMIHIOKYOrO LWapy 3 BiAOMBaOYMMMK | BUNPO-
MiHIOHOYMMM CTIHKaMM.

JleKuia cynpoBoAKYETbCA NOKA30M BiANoBiAHMX TabanLb | PUCYHKIB 32 A4OMNOMOrOK NpoeKTopa.
3aBpgaHHsA Ha CPC: MNigrotoBKa 40 MOAY/IbHOT KOHTPOLHOI PO6OTH.

14.

Tema 3.4. KoediLieHT TennoBoi edpeKTUBHOCTI ekpaHiB. EpeKkTMBHa cTeniHb YOPHOTU Hei3oTepMiYHOro
NJ0CKOro Lwapy.

NeKuia 14.

®i3nyHMin 3micT KoedilieHTa Ten10Boi ePpeKTUBHOCTI. 3anexHicTb KoediuieHTa TennoBoi epeKTUBHOCTI Big,
di3nyHMX BNacTMBOCTENM Wapy 3abpyaHeHb | NPOAYKTIB 3ropAHHA. XapaKTepucTMKa TemnepaTypHOro cTpu-
6Ka Ha KopaoHi daKen-cTiHKa. EPeKkTMBHA cTeniHb YOPHOTM Hei30TepPMIYHOro NAOCKOro Wapy. Bnamns pos-
CitoBaHHA BUNPOMIHIOBAHHS HA YMOBW TeMNN000MiHY B TOML.

ModynbHa KOoHMpoabHa poboma, yacmuHa |

JleKujin cynpoBOAMKYETbCA MOKA30M BiAnoBiAHUX TabauLb i PUCYHKIB 33 ONOMOro0 NPoeKTopa.
3aBgaHHs Ha CPC: Tennonepeaaya Yepes 6aratowaposi NAOCKI | LMAIHAPWUYHI CTiIHKK. Y TpeTboro poay.

Po3pgin 4. Po3paxyHOK OCHOBHUX PO3MipiB TOMKOBOi Kamepu.

15.

Tema 4.1. Po3paxyHOK PO3MipiB 30HM aKTUBHOIO rOPiHHA B TOMKax 3 PiAKMM i TBEpANUM LINAKOBUAA/IEH-
HAM.

Nekuia 15.

YMOBMU, Bif, AKMX 3aNeXUTb BiAKNAAEHHA WNAKY HA eKpaHHUX NoBepxHAX. CeKuitoBaHHA TONKOBOI Kamepu
3a YMOBaMu Npouecy 3ropAaHHA TBepAoro naanea. [lonyctume 3Ha4yeHHA TENJIOBOro HAaMPY»KeHHA Npome-
HeBOi NoBepPXHi. MOXNMBOCTI peryatoBaHHA TemnepaTypu B 30Hi aKTUBHOIO rOpPiHHA.

JleKkujin cynpoBOAMKYETbCA MOKA30M BiAnoBiAHUX TabauLb i PUCYHKIB 33 ZONOMOro NPoeKTopa.

16.

Nekuin 16.

@yYHKL,ii 30HM aKTMBHOIO rOPiHHA B TOMKOBMX KaMepax 3 piAKMM WnakoBMaaneHHAM. OCHOBHi KOHCTPYKTU-
BHi Ta PEXKMMHi NOKAa3HMKU POBOTM 30HN aKTUBHOTIO rOpPiHHA. KOHCTPYKLIA LWWMNOBUX €KPaHiB i MeToaMKa ix
pPO3paxyHKy. BigHOBAEHHA WNNOBMX EKPAHIB.

JleKkujin cynpoBOAMKYETbCA MOKA30M BignNoBiAHUX TabAWLb | PUCYHKIB 32 LONOMOrO0 NPOEKTopa.
3aBgaHHsA Ha CPC: IHTeHcndiKaujia Ten1oo0bmiHy B opebpeHMx NoBepXHAX HarpiBy.

17.

Tema 4.2. Po3paxyHOK BUrOPAHHA NMAOBYrinbHOro dakeny i 06’emy TONKOBOi Kamepu 3 ypaxyBaHHAM BU-
MOT nNpoLecy ropiHHs.

Nekuia 17.

dakTopu, AKi BNAMBaOTb Ha 06’eM TOMKOBOI Kamepwn NapoBUX KoTAiB. MacoobMiH Npu 3ropsiHHi YacTKu
TBEpAOoro naauea.

JleKuin cynpoBOAKYETLCA MOKA3OM BifNoBigHMX TabAULb | PUCYHKIB 33 A,0NOMOrot0 NPOeKTopa.

18.

Nekuia 18.

MeToaunKa po3paxyHKy Yacy 3ropAHHA YacTKU TBepAO0ro Nainea.

JleKkujin cynpoBOAKYETbCA MOKA30M BiANoOBiAHUX TabAMLb i PUCYHKIB 33 ONOMOrOI0 NPOEKTopa.
3aBaaHHsA Ha CPC: ®i3nKo-ximiyHi BNacTMBOCTI TBEPAOro NaanBa.

19.

Tema 4.3. TemnepaTtypa rasis Ha BUX0Ai 3 TONKOBOI KamepWu.

Nekuia 19.

Bumoru gna 3anobiraHHsA WNaKyBaHHA HaniBpaaialuiMHUX | KOHBEKTUBHUX NOBEPXOHb Harpisy. Bnactmneo-
CTi Wapy BigKNaAEHb, YMOBM CAMOPO3LUNAKOYBAHHA. 3HMKEHHA TeMnepaTypu Ha BUXOAi 3 TONKOBOI Ka-
Mepwn 3a AONOMOrO0 peumpKyALii rasis. 3MeHLWEeHHA TENA0BOI PO3BiPKW.

JleKuis cynpoBoAKYETbCA MOKAa3OM BigNOBIAHMX TabAMLb | PUCYHKIB 38 LLOMOMOrOH0 NPOoeKTopa.
3aBgaHHA Ha CPC: BnacTnBOCTI 30/10BUX HYaCTOK i W/IAKY B PigKOMY CTaHi.

20.

Tema 4.4. Po3paxyHOK TONKOBOiI KaMepu NMpu 3ropaHHi rasy i masyry.




Ne Hassa Temu nekLii Ta nepenik OCHOBHMX MUTaHb
3/n (nepenik ANM[AKTUYHMX 3ac06iB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)

Nekuia 20.

Tennose HaNpyXeHHA TOMNKOBOI KaMepu razomasyTHUX NAPoBMX KoTaiB. OcobanBOCTI NifroToBKM rasy Ao
CNajItOBaHHA B KAMEPHUX TOMKax.

JleKuia cynpoBoAKYETLCS NOKA30M BiANOBiAHMX TabnLb | PUCYHKIB 33 ONOMOrot0 NPOEKTOpPa.

21. NeKuia 21.

Po3mipu pakena i Moro postallyBaHHA B TOMKOBIiM Kamepi.

JleKuia cynpoBOAKYETbCA MOKA30M BiANoBiAHMX TabaNLb i PUCYHKIB 33 lONOMOTrOI0 MPOEKTOPa.
3aBpaHHA Ha CPC: KiHeTuKa ropiHHA pigKkoro naaunsa.

22. NeKuia 22.

CrteniHb BUropaHHA NanavBa B 30Hi aKTUBHOTIO ropiHHA. Po3mipu dakena npu poboTi Ha rasy.
JleKuia cynpoBoAKYETbCA NOKA30M BiANOBiAHMX TabAULb i PUCYHKIB 33 A4OMNOMOrOI0 NPOoeKTopa.
3aBpgaHHsA Ha CPC: KiHeTWKa ropiHHA rasonogibHoro naaunsa.

23. Tema 4.5. NN030HHWUI PO3paxyHOK TOMKOBOI KAaMepH.

NeKuia 23.

TennorigpasniyHi npoLecy B TONKOBMX eKpaHax. YMOBM poboTH eKpaHHUX NOBEPXOHb HarpiBy, KPU3K Kn-
niHHA. MeToaMKa NO30HHOIO PO3paxyHKy TOMKOBOI Kamepu.

JleKujin cynpoBOAKYETbCA MOKA30M BiAMNOBIAHUX TabAULb i PUCYHKIB 332 LONOMOrO0 NpoeKTopa.

3aBgaHHA Ha CPC: YM0OBM BUHUKHEHHA Kpu3 KnniHHAa | i |l poay.
24. Tema 4.6. KOHCTPYKLii TONKOBUX KaMep i Na/JbHUKIB 4151 CNAJ/IDBAHHA BYTibHOIO NMuay.
Nekuia 24.

TonKoBi NpUCTPOI 3 3yCTPIYHMM i GPOHTANbHMM PO3TaLLyBaHHAM NasibHUKIB. TONKOBI NPUCTPOI 3 BUXPO-
BMMM NaNbHUKaMMU.

JleKkujin cynpoBOAMKYETbCA MOKA30M BiAnoBiAHUX TabauLb i PUCYHKIB 33 4ONOMOro0 NPoeKTopa.
3asgaHHA Ha CPC: MNMpuHUMNK NiArOTOBKKU TBEPA0ro Nasnea A0 CNaatoBaHHA

25. Nekuia 25.

Ocob1MBOCTI KOHCTPYKLiT TONMKOBUX Kamep 3 piaKnum wnakosuganeHHam. OcobanBOCTi KOHCTPYKLiT 30HM
ropiHHSA, KOHCTPYKLS OLIMMNOBAHMUX EKPaHIB i MeToAMKa iX po3paxyHKiB. Ocob6aMBOCTI KOHCTPYKL,i TOMKO-
BMX Kamep 3 TBEPAMM LLJTAKOBUAAIEHHAM.

JleKuin cynpoBOAMKYETbCA MOKAa30M BigNoBiAHUX TabAWLb | PUCYHKIB 32 LONOMOrO0 NPOEeKTopa.
3aBgaHHsA Ha CPC: ®i3nKo-XiMmiyHi BNaCTMBOCTI LUAKIB.

26. Tema 4.7. YTBOPEHHA | METOAU 3HMMKEHHA KiIbKOCTi OKCUAIB a30Ty.

Nekuin 26.

HopmaTtmsu BUKMAIB OKCMAiB a30Ty. [Kepena i MexaHi3m yTBOPEHHA OKCMAIB a30Ty NpU CNantoBaHHI op-
raHiYHMX Nanme.

JleKkujin cynpoBOAMKYETbCA MOKA30M BiAMNoBiAHUX TabauLb i PUCYHKIB 33 40OMNOMOro0 NpPoeKTopa.
3aBgaHHsA Ha CPC: MNigrotoBKa A0 KOHTPO/IbHOI po60TH

27. Nekuia 27.

TexHONOriYHI MeToay NO 3HUKEHHIO PIBHIO BUKMAIB OKCUAiB @30Ty B KAMepHUX ToNKax. KiHeTnKa yTeopto-
BaHHA NPOAYKTIB 3ropaHHA OPraHiyHOro nanmea i ix cknag,

ModynbHa KOoHmponbHa poboma, yacmuHa Il

JleKuis cynpoBOAKYETbCA NMOKA3OM BigNOBIAHMX TabAMLDb | PUCYHKIB 32 4ONOMOroOH NPOEKTOPA.

MpaKTUYHi 3aHATTA

No Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb
3/n (nepenik gMAaaKTMYHMX 3ac0biB, NOCMNAHHA HA NiTepaTypy Ta 3aBgaHHA Ha CPC)

Po3pin 1. TennoBe BUNPOMiHIOBAHHA ra3onogibHMX NPOAYKTIB cnanloBaHHA
Tema 1.2. CTeniHb YOPHOTKM BYINEKUCAOrO rasy i BOAAHOI Napu. PaaialifHi xapakTepUCTUKM Ta iHTerpa-
JIbHA NOrNMHaNbHA CNPOMOXKHICTb CO2, H20, CO i SO,

1. Bu3HauyeHHA pagiaLitHUX XapaKTEPUCTUK CKNAA0BUX NPOAYKTIB 3rOPAHHA OPraHiyHOro nanamea.

Po3gpin 2. Tennose BumiptoBaHHA pakeny
Tema 2.1. CTpykTypa daKena i NepBUHHI pagiaLifHi xapaKTePUCTUKM MOro TBepAOI ANCNepcHOoi dpasu.
Tema 2.2. CTeniHb YOPHOTM TOMKOBOI Kamepw i daKkena Npu cnantoBaHHi TBePAOro NanmBea




B13HavyeHHA CKNaf0BMX NPOAYKTIB 3ropAHHA TBEPAOro Nasinea i iXx 3HaYeHHA ONTUYHUX KOHCTAHT i
TOBLUMHY LIAPY NOTMHAHHA. BU3HauyeHHA cTeniHb YOPHOTM daKea Npu 3ropaHHi TBEpPA0ro Naaunea.

Tema 2.3. TennoBe BUNPOMiIHIOBAHHSA CaXKMCTOrO NOAyM’A MasyTy i rasy.
XapaKTepUCTUKN TENIOBOTO BUNPOMIHIOBAHHA TOMKOBOI Kamepu A5 Pi3HMX NanumB i ix KombiHaLin.

2. Bu3HaueHHA ONTUYHMUX XapPaKTEPUCTUK NPOAYKTIB 3rOpAHHSA piaKoro (MasyTy).
B13HauYeHHA ONTMYHI XapaKTEePUCTUKMU NPOAYKTIB 3ropAaHHA razonoibHoro (npupogHoro rasy) na-
nnBa.

Po3gin 3. CymapHuii Tenn1006miH B TONKOBIli Kamepi
Tema 3.1. OCHOBM iHXEHEPHUX METOAiIB PO3PaXYHKY

3. ‘ IHXKeHepHi MeToAn PO3PaxyHKY.

Tema 3.2. TennoBuii onip Ta pagiaLiiHi XapaKTepUCTUKK Wapy 3abpyaHeHb HA eKpaHHUX TpybHax

B13HauyeHHA TenN0BOro onopy Ta pajialiiHUX XapaKTEPUCTUK Lapy 3abpyAHEHb Ha EKPaHHUX TPY-
6ax.

Tema 3.3. MNepepgaya eHeprii BUNPOMiHIOBaHHA B 06’€Mi TONMKOBOT Kamepu 3 BUNPOMIiHIOOUYMMU | BiabuBa-
HOYMMU CTIHKaMM

4, ‘ BM3HauYeHHA CNeKTPanbHOI iIHTEHCUMBHOCTI ePEKTUBHOIO BUMPOMIHIOBAHHA CTiIHKM.

Tema 3.4. KoediuieHT TennoBoi epeKTUBHOCTI eKpaHiB. EpeKTMBHA CTeNIHb YOPHOTU Hei30TepPMIYHOro
NAOCKOro Wwapy

‘ Bu3HaueHHA KoedilieHTy TenN0BOi ePpeKTUBHOCTI EKPaHIB.

Po3ain 4. Po3paxyHOK OCHOBHUX pO3MipiB TONKOBOi Kamepu
Tema 4.1. Po3paxyHOK pO3MipiB 30HU aKTUBHOIO rOPiHHA B TOMKaXx 3 PiAKUM i
TBEPAMM LUJ1IaKoBUAANEHHAM

5. BM3HaueHHA TensioHanpy*KeHHA Tensjo0BOoro ob’emy i nepepisy TONKOBOI Kamepu. BuM3HayeHHs
NJOWM CTiH Ta €eKPaHiB TONKOBOI Kamepu. BU3HaueHHA XxapaKTepHOi TemnepaTypu NPOAYKTiB 3ro-

paHHA B TOMKOBIN Kamepi (Ta, To; ta, te, V).

6. Bu3HauyeHHA BNANBY reOMETPUUYHUX XapaKTEPUCTUK eKpaHy (d; S/d; x) Ha TennoobMiH B TONKOBI
Kamepi. Po3paxyHoK TemnepaTypu NpoAayKTiB 3ropaHHs Ha BUXOAi 3 TONKOBOI Kamepu.

Tema 4.2. Po3paxyHOK BUTOPSAHHA NUAOBYTiNIbHOro dakeny i 06’eMmn TONKOBOI KaMepu 3 ypaxyBaHHAM BU-
MOT Npouecy ropiHHA

7. BM3Ha4yeHHA BNAMBY ra3iB peumpKynaLii Ha TemnepaTypHe none TO.
Tema 4.5. N1030HHUN PO3PaxyHOK TONKOBOI Kamepw

8. BMKOHaHHA NO30HHOIO PO3pPaxyHKY TONKOBOI Kamepu.

9. 3anik

6. CamocrTiliHa poboTa cTyaeHTa
[ns onaHyBaHHA maTepiany gucumnaiiv nepenbadyeHo BUKOHAHHA 3aBAaHb Ha CAaMOCTiMHe onpaLoBaHHsA
maTepiany. 3aBaaHHA CPC B1AatoTbcA Nicna KOXHOI nekuii (anBs.n.5), CTpoK 3aaayi 3aBAaHHA — He MisHiWe Hix yepes
TUKAOEHD.

MoniTnKa Ta KOHTPO/b
7. NoniTuKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)
Cvctema BUMOT, AKI BUKNA[au CTaBUTb Nepes, CTYAEeHTOM:

— TOTOBHICTb BiANOBIAEN NPU ONUTYBAHHI;

— HeobXxigHe BUKOHAHHSA TaKMX BUMOT: aKTMBHICTb, NiArOTOBKA KOPOTKUX A0NOBIAEN UM TEKCTIB, BigKNIOUYEHHS
MobinbHMX TenedoHis; BigNOBIAHO A0 3aBAAHHA BMKNAAa4Ya BUKOPUCTAHHA 3aco6iB 3B’A3Ky 418 MOLYKY
iHbopMmalii B IHTepHeTi;

— 3ao0xoudyBanbHi 6anm HaaalTbCA Y BiANOBIAHOCTI A0 «CUCTEMMU OLiHIOBAHHA pe3y/bTaTiB HaBYaHHAY, WTPa-
¢Hi 6anm € 3acobom npoTuAii nnariaty Ta HECBOEYACHOMY BUKOHAHHIO 3aBAaHb;

— NOJiTMKa AeANaiHiB Ta NepeckanafaHb NOAATAE Y BUKOHAHHI MOTOYHUX MOAYbHUX PObiT, 3aBAaHb NPaKTH-
YyHMX 3aHATb | CPC oo no4yaTKy cecii;

— nNoAiTMKa WoA0 aKagemMiyHoi 4obpoyecHOCTi BiANOBiAAE 3araibHUM NONOXKEHHAM, NPUAHATAM Y <Kl im.
CikopcbKoro» (aetanbHiwe: https://kpi.ua/code);



https://kpi.ua/code

—  NOAITMKA HaBYaNbHOI ANCUMMIHM CNPAMOBAHA Ha PO3BUTOK iHAUBIAYaNbHUX 34iOHOCTEN B HANPAMKY Ha-
OyTTA KOMNETEHTHOCTEN LWOoA0 CTBOPEHHA Ta MOAEPHI3aLLii Cy4aCcHUX eHepreTUYHUX CUCTEM, YHIKaNbHOro
obnagHaHHA B eHepreTUYHil ranysi, a TakoX B HaNpPAMKY PO3LIMPEHHA cdep 3acTOCyBaHHA OTPUMaHUX
3HaHb, YMiHb i fOCBIAY;

— 32 barKaHHAM CTY[AEHTIB, JONYCKAETLCA BUBYEHHS MaTepiany 3a JONOMOrOH OHNANH-KYpPCiB 3a TEMATUKOLO,
AKa BigNOBIAAE TEMATUL KOHKPETHUX 3aHATD.

8. Buau KOHTPOJIIO Ta peMATUHroBa CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)
B1AM KOHTPOIH 3HAHb CTYAEHTA 3 AUCLMUMTIHU:
- BiANOBIAi HA NEKUiMHUX Ta NPAKTUYHUX 3aHATTSAX;
- BUKOHaHHA MKP (aBi yacTuHm);
- KaJIeH4apHUIM KOHTPO/b (NPOBOAMTLCA ABIYi Ha CEMECTP K MOHITOPUHT MOTOYHOTO CTaHy BUKOHAHHA BUMOT
PCO);
- BigMoBiab Ha 3aniKy.

PeTUHI cTyAeHTa 3 ANCLUMNJIIHK CKAaAa€eTbeA 3 6aniB, AKi BiH OTPUMYE 3a:

1) 4oTupwm BigNOBIAj B cepeaHbOMY KOMKHOIO CTYAEHTa Ha IEKLIMHUX | MPaKTUYHUX 3aHATTAX (Ha ogHOMY 3a-
HATTI ONUTYOTbCA NPUBAN3HO 1 CTYAEHT; NPU cepefHiit YncenbHocTi rpynun 15 ocib i wictaecaT Tpu 3aHATTA:
1-63/15 ~ 4 signosigj);

2) BWKOHaHHA 3aBAaHb CPC;

3) BWKOHaHHA oaHiel MKP;

4) Bignosigb Ha 3aM1iKy NPW BUKOHAHHI YMOB A0NYCKY i 6arKaHHi CTyAeHTa NiABULLNTU OLLIHKY.

3a pesy/sibTaTaMu HaBYa/ibHOI pob0TK 3a NepLli 7 TUXKHIB «igeanbHUI CTyAeHT» Mae HabpaTn 27 6anis. Ha nep-
Wik aTecTau,ii (8- TUXKAEHb) CTYAEHT OTPMMYE «aTECTOBAHO», AKLLO MOro MOTOUYHUI PEUTUHT He meHwe 13 banis.

3a pe3synbTaTamu 13 TUXKHIB HaBYaAHHA «igeanbHUIN CTyAeHT» Mae HabpaTtu 48 6anis. Ha apyrii atectauii (14-i
TUXAEHb) CTYAEHT OTPUMYE «aTECTOBAHO», AKLLO MOro NOTOYHUI PEUTUHT He MeHLe 24,

Cuctema perTUHroBux 6anis Ta KpuTepii ouiHIOBaHHA

1. Po6oTa Ha 3aHATTAX

Barosuit 6an — 5. MakcmanbHa KinbKicTb 6aniB cTygeHTa Ha BCix 3aHATTAX: r;=5 6anie x 4 = 20 6anis.

Kputepii ouiHlOBaHHA:
5 6aniB — noBHa BipHa BiAMNOBIAb Ha NOCTaBAeHe 3anuTaHHA; 4 6ann — BigNoBiAb Ma€e HecyTTeBI NOMUAKK; 3 Banm
— HEeMNoBHa BiaANoBiab; 2 6aAn — HAABHICTb HECYTTEBUX MOMUIOK B HEMOBHIM Biagnosiai, 1 6an — HaABHICTb CyTTe-
BUX NOMWIOK B HENOBHIl Biagnosigj, 0 6aniB — BigcyTHICTb Bignosiai.

2. BuUKoHaHH#A 3asgaHb CPC
JIeKUinHi 3aHATTA
Barosuii 6an — 1. MakcMmanbHa KinbKicTb 6aniB CTyaeHTa 3a BUKOHaHHA 3aBAaHb (3aBaaHHA CPC BugatoTbea nicns
NeKUiT, CTPOK 3a4aui 3aBAaHHA — He Ni3HilWe HiX Yyepes TUXKAEHb Nicna Buaadi 3aBaaHHaA): r=1 6an x 20 = 20 6anis.
BuKoHaHe 3aBAaHHA HAaZaETbCA BUKNAAauy Y BUTNAAI KOHCNEKTY, BUKOHaHHS 3aBaaHb CPC obos’s3KoBe.
KpuTtepii ouiHOBaHHA:
1 6an — B noBHOMY 06’emi i B4UacHO HagaHe 3aBAaHHA; 0 6aniB — He BYaCHO HaJaHe 3aBAaHHSA.
WrpadHi 6anu:
— HECBOEYacHe NpeacTaBAeHHs BUKOHaHOro 3aBaaHHA CPC 6e3 noBarKHOI NpuumHK (xopoba) — 1 6an.
MpaKTUYHI 3aHATTA
Barosuii 6an — 5. MakcmanbHa KinbKicTb 6anis cTyaeHTa 3a Bicim 3aBaaHb (3aBaaHHA CPC BuaatoTbes nicns npak-
TMYHOrO 3aHATTA, CTPOK 3aJa4i 3aBAaHHA — He Mi3Hile HiX Yepes TUKAEeHb Nicna Buaadi 3aBgaHHsA): rs=5 6anis x 8
=40 6anis. BUKOHaHe 3aBAaHHA HaAAETbCA BUKNAAauy y BUTNAAi KOHCNEKTY, BUKOHaHHA 3aBaaHb CPC 0boB’sa3KoBe.
Kputepii ouiHOBaHHA:
5 6aniB — B NnoBHOMY 06’emi, BY4acHO i BipHO BUKOHaHe 3aBAaHHA; 4 6aAn — BMKOHAHE 3aBAAHHA MAE HECyTTEBI
NOMWJ/IKM, BYACHO BMKOHaHe; 3 6ann — BYacHO, ane 3 CYTTEBUMKU HeAoNiKaMM BUKOHaHe 3aBaaHHs; 1...2 6anm —
— B He noBHOMYy 06’emi, 3 He4ONiKamMM BMKOHaHe 3aBaaHHA; 0 6aniB — He BYacHo, abo He BipHe BMKOHaHe 3a-
BAAHHA.
WrpadHi 6anu:
— HEeCBO€eYacHe nNpeacTaBAeHHs BUKOHaHOro 3asaaHHA CPC 6e3 nosakHoi NnpuumHu (xeopoba) — 1 6an.




3. MoaynbHa KOHTpoJibHa po6oTa (MKP)

MpoBoanTbca aAsi YactuHn MKP. Barosuin 6an KoxKHOi YacTuHM — 10. MakcumanbHa Kinbkictb 6anis 3a MKP
[OpPiBHIOE ry=10 x 2 = 20 6anis.

KpuTepii ouiHIOBaHHA:
10 6anie — nosHa BipHa BigNoBiAb Ha 3aBAaHHA; 8...9 6aniB — BiANOBiAb Mae HecyTTeBIi NOMUAKK; 5...7 6anis —
HenosHa Bignosiap; 1...4 6aniB — HaABHICTb CYTTEBMX MOMM/IOK B HEMOBHI Bianosiai; 0 6aniB — BiacyTHICTb BiA-
nosiai, MKP He 3apaxoBaHo.

4. Bignosigi Ha 3aniky
3a/ik NpoBOAUTLCA Y MMCbMOBO—YCHil GopMmi. 3anikoBe 3aBAaHHA CKNAOAETbCA 3 ABOX TEOPETUYHUX NMUTaHb

i O4HOrO NPAKTUYHOTIO 3aBAaHHA. [epenik NUTaHb HaBeAEHUIN y foAaTKY A0 cunabycy aMcumnaiHn. 3aBgaHHsA 3ani-
KOBOi pob0TK ouiHtoTbCA No 15 6anis. To6To, MaKCMMA/bHA KifbKicTb 6aniB 3a BUKOHaHe 3aBaaHHA 15+15+10 =
40 6anis.

KpuTepii ouiHoBaHHsA:
KosHe NUTaHHA eK3aMeHaLiinHOoi poboTM OLLiHIOETbCA 3T A4HO 40 CUCTEMM OLLiIHIOBAHHS:
— npaBW/ibHE pauioHanbHe piweHHs, abo noBHa Bignosigb (He meHwe 90% noTpibHoI iHbopmaL,ii) — 13...15
(9...10) 6anis;
— [0CTaTHbO NOBHa BigNOBiAb, NPaBU/bHe pileHHA (He meHwe 70% NoTpibHOoi iHdopMau,ii, abo He3HauHi He-
ToyHocTi) — 10...12 (7...8) 6anis;
— HEenoBHa BiANOBIAb, PilLeHHA 3 NoMuAKamu (He meHwe 60% nNoTpibHOI iHbopMaUji Ta AeAKi NOMUIKK) —
7...9 (4...6) 6anis;
— He3agoBiNbHA BignoBigb, abo BiACYTHICTb pilleHHs (MeHwe 60% noTpibHOI iHbopMaLii Ta noMUnKkKn) —
meHLue 6 (3) 6anis..

WrpadHi 6anu:
— [A0[ATKOBE NUTAHHA 3 TEM JIEKLLIMHOMO Kypcy Ta MPaKTUYHUX 3aHATb OTPUMYIOTb CTYAEHTH, AKi He 6pann yyacTi

y poboTi neBHOro 3aHATTA. HesaaoBifbHa BiANOBiAb 3 40AATKOBOrO NMUTAHHA 3HMMKYE 3arasibHy OLIHKY Ha 3

6anu.

Po3paxyHOK WKanu penutuHry 3 aucumnnidm (Rp):

Cyma BaroBux 6aniB KOHTPO/IbHMX 3aX0AiB B CEMECTPi (CTapTOBUIA PENTUHT) CKNAAAE:
Rc= rit+ ra+ r3+ ra.
Oe ri — PenTnHrosi abo Barosi 6asn 3a KOXKHWUI BUA POBIT 3 gUCLUNAIHN.

MaKCcMMaIbHO MOK/IMBUIA CTAPTOBUM PEUTUHT: Rc = 20+20+40+20 = 100 6anis.

HeobxiaHo yMOBOK 40MYCKY A0 3a/iKy € NO3UTUBHA OLiHKA 3 BUKOHAHHA BCix 3aBaaHb CPC Ta cTapToBUiA
penTuHr He meHwe 0,25 x Rc = 25 6anis.

AKLLO Y NPOAOBXK ceMecTpy CTyAeHT oTpumas binbwe 60 6anis, BiH Mae NPaBoO OTPMMATU OLLIHKY «aBTOMa-
TOM» 3rigHo Tabanui BigNoBIAHOCTI peUTUHIoBMX 6aniB OLiHKAM 33 YHIBEPCUTETCLKOO LWKaNOo (AMB. HUXKYe). Han-
BMLLA OLLIHKA «aBTOMAaTOM» He BUCTaBAAETLCA.

CTyaeHTH, aKki Habpann B ceMecTpi PENTUHT 3 AUCUUNAIHU MeHLe, HixK 25 6anis abo He BUKOHaN yMOB A0-
NYCKY Ha 3aAiK, 30608B'A3aHi 40 NoYaTKy eK3amMeHaLiMHoi cecil NiABMWUTA MOro, iHaKWe BOHM He A0MNyCKalTbcA A0
3a/1iKy 3 L€l AMCUMNNIHM | MalOTb akaemiuHy 3ab0proBaHicTb.

3actocoByeTbca «m’aka» PCO.

3anikoBa cknagoBa Rs wkanu gopisHioe: R = 40 6aniB (He BpaxoByloTbca 6ann 3a BiANOBiIAi Ha 3aHATTAX i
BUKOHAHHSA 3aBaaHb MKP)

TaKMM YMHOM, MaKCUMa/IbHa KifbKiCTb 6aniB NpuM 34a4i 3aNiKy 32 PEATUHIOBOO LKA/IO 3 AUCLMUNNIHM CKNa-

Oa€E
Rp =Rc + R; = 60 + 40= 100 6anis.
Tabnnuga BiANOBIAHOCTI PEUTUHIOBMX H6anNiB OLiHKAM 3a YHIBEPCUTETCHKOLO LWKaNOo0

Kinbkictb 6anis OuiHKa
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a40BiNnbHO
64-60 JocTtaTHbO
MeHwe 60 He3apo0BiNbHO
He BMKOHaHi ymoBM 40nycky He gonyuwieHo




Mpoueaypa OCKap:KeHHA pe3ynbTaTiB KOHTPOJ/IbHUX 3aX0AiB

CTyAeHT! MatoTb NPaBO | MOXKAMBICTb NiIAHATU ByAb-AKe NUTAHHA, AKE CTOCYETbCA NPOLLELYPU KOHTPONAbHUX
3axo0/iB Ta OYiKyBaTW, WO BOHO Byae pO3rnsHYTO 3riAHO i3 Hanepe BUM3HAYeHUMU Npoleaypamu (aetanbHille:
https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAEeHTU MatoTb NPaBO OCKAPMKUTU Pe3ynbTaTh KOHTPOAbHWUX 3aX0AiB, ane 060B'A3KOBO apryMeHTOBAHO,
MOACHMBLLN 3 AKUM KPUTEPIEM HE MOroAXKYHThCA BiANOBIAHO A0 OLiHOYHOro AncTa Ta/abo 3ayBaKeHsb.

Hopmun eTMyHOI NnoBeaiHKM CTYAEHTIB | NPauiBHUKIB BU3HAYeHi y po3aini 2 Kogekcy yecti HauioHanbHoro
TeXHIYHOro yHisepcuTeTy YKpaiHu «KUIBCbKMIA NOANITEXHIYHUIM iHCTUTYT imeHi Iropsa CikopcbKoro» (geTanbHiwe:
https:// kpi.ua/code).

9. [JopaaTtkoBa iHpopmauia 3 gucumnniHn (OCBITHLOro KOMNOHEHTA)

1. [AucmaHuiliHe HaB4YaHHA:

B ymoBax AUCTaHLIAHOrO peXxnumy opraHisaLlifa OCBiTHbOrO NPOLECy 34iMCHIOETbCA 3 BUKOPUCTAHHAM TEXHO/O-
rin ANCTAHLiIMHOIo HaBYaHHA: NNaTGOPMU ANCTAHLIMHOIO HaBYaHHA «CiIKOPCbKUIM» Ta « ENEKTPOHHMI Kamnycy. Ha-
BYAJIbHUI NpoOLEC Y AUCTaHLIMHOMY PeXUMIi 34iMCHIOETbCA BiANOBIAHO A0 3aTBEPAKEHOIO PO3KAaAY HAaBYAbHUX
3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCHMX PecypcCiB NpoBeAeHHN OHMalH-3ycTpiyel (opraHisauis Bi-
Aeo-KoHdepeHLin Ha nhatdopmi Zoom).

2. Has4yaHHA 8 yM0OBAX NPAB0BO20 PeXUMY BOEHHO20 CMAHY:

- nepenbayae NpPoBeAEHHA YCiX BUAIB 3aHATb AMCTAHLIAHO (3 BUKOPUCTAHHAM CUHXPOHHOI abo
aCMHXPOHHOI MoAeni OCBITHbOI B3aemogii), y BignNoBiAHOCTI A0 PernameHTy opraHisauii OCBiTHbOro npouecy B
OVCTaHLUIiMHOMY perKumi Ta NonoXxKeHHs Npo AncTaHuiMHe HaByYaHHA B KMl im. Irops CikopcbKoro;

- KiHLEeBi TepMiHW BUKOHAHHS iIHAMBIAYaIbHUX 3aBAaHb i 3aBAaHb CAaMOCTiMHOT poHOTH NepeHOoCcATLCS
Ha KiHeub cemecTpy (3 060B’A3KOBMM BUKOHAHHAM i 3aXMCTOM);

- Y PEATUHTOBY CUCTEMY OLiHIOBAHHA BHOCATHCA 3MiHM CTOCOBHO HapaxyBaHHA wWTpadpHux Hanis 3a
He CBOEYACHE BUKOHAHHA 3aBAaHb: WTPadHi 6anm He HapaxoBYOTbCA.

3. [Ana cTyaeHTIB iCHYE MOMKAMBICTb 3apaxyBaHHsA (y BUra4i goaaTkoBumx 6anis o penTtuHry go 20 6a-
nis):

- cepTMdikaTiB NPOXOANKEHHA ANCTAHLIMHMX Y4 OHNAWH KYPCiB 3@ TEMATMKO AUCLUNAIHN;

- cepTmdikaTiB, AKi NiATBEPAKYIOTb Y4aCTb Y HAYKOBO—MPAKTUYHMX i HAYKOBUX KOHbEepeHLiax 3a Te-
MaTUKOIO ANCUUNAIHY;

- nyb6nikauia cTaTTi y HAyKOBOMY KypHasi 332 TEMaTUKOIO AUCLUNAIHN.

Jdopatok 1

CNUCOK TeOPETUUYHUX NUTAHb A0 MOAY/IbHOI KOHTPO/IbHOI po6oTyn

YactuHall

1. CneKTpanbHi pagialifHi xapaKTepPUCTUKM BYTNEKMCIONO rasy Ta BOAAHOI Napu.

2.  CreniHb YOPHOTW BYINIEKMUCAOrO ra3y Ta BoAAHOI Napu. PagiauiinHi xapakTepuCcTMKM Ta iHTerpanbHa nor-
NINHaNbHa CNPOMOXHIicTb CO,, H,0, CO i SO;.

3.  PagiauiiHi XxapaKTepUCTUKN AUCMEPCHUX CUCTEM.

4.  CrpykTypa pakena i NnepBUHHI pagiauinHi XapakTePUCTUKM MOro TBEPAO0I AMcnepcHoi dasu.

5. CrteniHb YOpHOTM TOMKOBOi Kamepu i pakena Npu cnantoBaHHI TBEPAOro Naamea.

6. Tennose BUMNPOMIHIOBAHHA CAKUCTOrO MOAYM'A MasyTy i rasy. XapakTepucTuKkM  TEMIOBOrO BUNPOMI-
HIOBAHHA TOMKOBOI KaMepW A1 Pi3HMX NasMB i iX KOMBiHaLLN.

7.  OCHOBM iHXEHEPHUX METOAIB PO3PAXYHKY.

8. Tennoswuit onip Ta pagialiliHi XapaKTepUCTUKK Wapy 3abpyaHeHb Ha eKpaHHUX Tpybax.

9. lMepenaya eHeprii BUNPOMiIHIOBaHHA B 06’€Mi TOMKOBOT Kamepu 3 BUMPOMIHIOIOUYMMM | BigbMBaoUMmMM
CTiHKamu.

10. KoeoiuieHT TennoBoi epeKTUBHOCTI eKpaHiB. EpeKTUBHA cTeniHb YOPHOTU HEI30TEPMIYHOro MAOCKOro
wapy.

YactuHa ll
1. Po3paxyHOK po3mipiB 30HU aKTUBHOIO FOPiIHHA B TONKax 3 TBEPAUM i PiAKMUM LWNaKoBMAaNneHHAM. KoHCT-
PYKLIA WMNOBMX EKPaHIB i iX pO3paxyHOK.


https://osvita.kpi.ua/2020_7-170
https://document.kpi.ua/files/2020_7-170.pdf
https://osvita.kpi.ua/2020_7-170
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Po3paxyHOK BUFOpAHHA NUaoByriibHOro ¢pakeny i 06’emm ToNKOBOI Kamepw 3 ypaxyBaHHAM BUMOT Npo-
Lecy ropiHHs.

TemnepaTtypa rasis Ha BUXOAj 3 TONKOBOI Kamepu.

Po3paxyHOK TONKOBOI Kamepu Npu CNastoBaHHI rasy i masyTy.

OAATOK 2
CnUCOK TeOPETUUYHUX NUTaHDb A0 3a/1iKoBOi pob6oTu

Bumoru go tonkosux npuctpois MK, AKi npaytooTb Ha TBEPAOMY NANUBI

Bumorn go Tonkosux npuctpois MK, ski npaLoioTb Ha pigkomy Ta rasonogibHomy nanmsi.
MopAnoK po3paxyHKy TOMKoBMX NpUCTPOoiB MK, Wwo npautooTb Ha TBEPAOMY MaNMUBI.

MopsaoK po3paxyHKy ToNKoBux npuctpois MK, Wwo npawtooTb Ha pigkomy i rasonogibHomy nanmsi.
XapaKTepHi TemnepaTypu TOMOK 3 PiAKUM LIIAKOBUAANEHHAM.

XapaKTepHi TemnepaTypu TOMOK 3 TBEPAUM LUTAKOBUAANEHHAM

XapaKTepHi TemnepaTypu TOMOK Ha rasi i masyTi.

CreniHb YOPHOTM TOMKOBOI Kamepw i ii TensioHanpyra.

O6’em TONKOBOI Kamepw i ii TennoHanpyra.

. ManbHWKKM ana TBepAMX NANAUB Ta X PO3MILLEHHA B TOML,.

. ManbHWKKW gNs piaKKX i ra3onoaibHMX Nasaune Ta iX PO3MILLEHHA B TOMNL

. lLapose cnantoBaHHA TBEPAMX NANNB

. KamepHi Tonkn ana cnantoBaHHA TBEPAMX NANNB

. KamepHi Tonkun ana cnantoBaHHA pigKux i rasonogibHux nanms.

. PapiauiliHi xapakrepuctunkm CO;.

. PapiauiliHi xapakrepuctukm H,0

. MeToanKa Nn030HHOro po3paxyHKy TOMKOBOi Kamepw.

. Bnaus napameTtpis cepenoBuia (TUCKY | TemnepaTtypu) Ha TeNNI006MiH BUNPOMIHIOBAHHAM.

. KoeoiuieHT nocnabneHHs npoMeHiB TONKOBKUX rasiB 1A piAKuX i rasonogibHunx naams.

. KoeoiuieHT ocnabneHHs npomeHiB TONKOBUX rasis 415 TBEPAUX Nanuns

. KoeoiuieHT TennoBoi epeKTMBHOCTI OLUIMNOBAHMX EKPaHiB

. KoeoiuieHT TennoBoi epeKTUBHOCTI eKpaHiB.

. KyTtoBuit KoediuieHT eKpaHa.

. ABCONIOTHO YOpHeE Tino.

. 3aKOH BUNPOMIiHIOBaHHA MnaHKa.

. 3aKoH BUNpoOMiHtOBaHHSA JlambepTa.

. 3aKoH Kipxroda

. 3aKOH BUNPOMIiHIOBaHHA BuHa.

. 3aKoH BUNpomiHoBaHHA CtedpaHa-bonbumaHa.

. NepeHeceHHA eHeprii BUNPOMIHIOBAHHAM.

. PakTopW, WO BU3HAYaOTb PO3MipPY 30HM aKTMBHOTO FOPiHHA B TOMKAaXx 3 TBEPAUM LUJTAKOBUAANEHHAM.
. ®akTOopM, WO BU3HAYaOTb PO3MipY 30HM aKTUBHOIO FOPIHHA B TOMKAX 3 PiAKMM WAAKOBUOANEHHAM.
. beswnakoBoyHa poboTa TONKOBMX EKPAHIB.

. MeToanKa BU3Ha4YeHHA BUrOpPaHHA NMAOBYrinbHOro dakena.

. BM3HauyeHHA 06’eMy TONKOBOI KaMepK 3 ypaxyBaHHAM TUMY NaMBa Ta CXEMW NAIMBONPUTOTYBAHHA, 0CO6-

NIMBOCTEN Nanmea.

daKkTopK, WO BM3HAYAOTb TEMNEPATYPY ra3iB Ha BUXO4i 3 TONKOBOI Kamepu i meToam ii peryntoBaHHA Npu
pob60oTi Ha TBEpPAOMY MaNUBI.

dakTopHu, WO BM3HAYAOTb TEMNEPATYpY ra3iB Ha BUXOAi 3 TONKOBOI Kamepu i MeToau il peryntoBaHHA Npu
poboTi Ha pigKomy i rasonoaibHomy nanusi.

Po3mipu pakena i Moro posTallyBaHHS B KOTE/IbHIN Kamepi Npu poboTi Ha rasi i masyTi.

MoBiTpsAHMI BanaHc TONKOBOro NPUCTPoto. PaKkTopw, LWLO BU3HAYAOTL BMBIpP ropinyaHoro npmuctpoto.
Koposia noBepxoHb HarpiBy i 3axoau ii nonepeaKeHHA.

[xepena i mexaHiam yTBOPEHHA OKCMAiIB a30Ty NPUY CNantoBaHHI OpraHiuYHMX Nanms.

TexHoNorivyHi metoam 3HMKeHHA ocBiTU NOx B KaMepHMX TOMKAX NUIOBYTiIbHMUX KOTAIB

3axoau 3 npmayweHHA ocsit NOy B KaMepHMX TOMKaxX NMAOBYTiNbHMX KOTAiB. [lBOCTYyniHYaTe cnanto-
BaHHA.

3axoam 3 npuayweHHs ocsitn NOx B KAMepPHUX TOMKAX NMUNOBYTiNbHUX KOTAiB. TpUCTyNeHeBe cnantoBaHHA.
3axoam 3 npuayweHHs ocsitn NOx B KAMePHMX TOMKax ra3oMasyTHUX KOTAiB. [JBOCTyniHYaTe CNantoBaHHA.



46. 3axoam 3 npuayweHHa ocsiTn NOy B KAMepPHMX TOMKaX ra30MasyTHUX KOTAiB. TpUCTyneHeBe cnasitoBaHHA.
47. TonKoBi NPUCTPOI 3 NPAMO CTPYMUHHUMU NasIbHUKAMU.

48. TonKoBI NPUCTPOI 3 TaHFeHLUiaIbHMM PO3TallyBaHHAM Ma/ibHUKIB.

49. OcobanBOCTI KOHCTPYKLLi/A TOMOK 3 PiAKMM LWAAKOBUAANEHHAM.

50. KOHCTpyKLUifa OlWMNOBaHUX EKPAHIB i MeToAMKa iX PO3PaXyHKY.

Po6ouy nporpamy HaBYa/bHOI gucuMnaiHK (cnnabyc):

CknageHo 0.m.H., npogpecopom, Tyzom Banepiem OmensHosuYEM

YxBaneHo: kadeapoto AE (npotokon Ne 20 Big 12.06. 2024 p.)

NorogeHo: MeToanuHoto Komicieto HH IATE (npotokon Ne 10 Big 25. 06. 2024 p.)




