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Mporpama HaB4Ya/bHOI AUCLUNIHU

1. Onuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

MeTol HaB4YanbHOI AMCUMNIHM € NiAroTOBKa acnipaHTiB B ranysi eHepreTMYHOro MalmHob6yayBaHHS

oA0 BM3HAYEHHS TenaorigpasnivyHOl HafiMHOCTI eHepreTMyHoro obnagHaHHA, NPOrHO3yBaHHA aBapPiMHUX
pexumiB Ta epeKTUBHOCTI Moro poboTtn. Meta nepepbadae popmyBaHHA 34aTHOCTEN (KOMNETEHTHOCTEW), AKI
acnipaHT Habyae nicna BUBYEHHSA AUCUUNAIHMN:

— 3[aTHICTb BMKOHYBATU OPUriHANbHI AOCNIAMKEHHA, AOCAraTUM HAYKOBMX pe3y/bTaTiB, AKi CTBOPKOIOTb HOBI
3HaHHA Y chepi eHepreTMYHOro MalMHOBYAYyBaHHA Ta AOTUYHUX A0 Hei MiXAUCUMNAIHAPHUX Hanpamax i
MOXYTb OYyTW ONyb6NiKOBaHiI y NPOBIAHMX HAYKOBUX BWAQAHHAX 3 €HEepreTM4YHoro MawwuHobyayBaHHA Ta
CyMixKHUX ranysen (OK1).

— 3paTHicTb dopmMyntoBaTM HayKoBY Npobsiemy (3aavy), LLLO MaE TEOPETUYHE Ta NPAKTUYHE 3HAYEHHS B ranysi
eHepreTMYHOro MaWnHobyAyBaHHSA, BU3SHAYATM LUAAXM ii BUPILLEHHS i3 3a/)y4EHHAM Cy4aCHUX TEOPETUYHUX Ta
eKcnepumMeHTabHUX MeTo4is Ta iHdopmaLiinHux TexHonoril (PK 5).

MNpegmeToMm BMBYEHHA AUCLUUMIIHM € NUTAHHA HAZIMHOCTI TenaorigpaBAiYHUX Ta HEUTPOHHO-DI3UYHMX
NPOLLECiB B e/1IeMEHTax eHepreTMYHoro obnaaHaHHA (30Kpema AAepHMX peakTopax Ta AOMNOMIXKHOro 061aaHaHHA
€/IeKTPOCTaHLin). Pe3ynbTaTom BMBYEHHA AUCUMMNAIHM MalOTb CTaTM GOPMYyBaHHA Ta PO3BUTOK NPOrPamMHUX
pe3ynbTaTiB HAaBYaAHHA:

— Matu1 nepefoBi KOHUENTyaNbHi Ta METOA0M0TYHI 3HAHHS 3 eHepPreTMYHOro MalwnHOOYAYBaHHA | Ha MeXi
nNpeaMETHUX rany3ei, a TaKOXK AOCNIAHULBKI HAaBUYKM, AOCTaTHI A1 NPOBeAEHHA HAYKOBUX i MPUKNAAHUX
AOCNiAXeHb Ha PiBHI OCTaHHIX CBITOBUX AOCArHEHb, OTPUMAHHA HOBMX 3HaHb Ta/abo 34ilcHeHHA iHHOBALLM
(MPH 1).

— T[nnboko po3ymitn cyvacHi Nnpobsemnm HayKoBO-TEXHIYHOIO PO3BUTKY HAYKWU i TEXHIKM BPAXOBYHUM CBITOBI
OOCATHEHHA B rany3ax €eHepreTMKM Ta EeHepreTMYHOro MaluMHOOYyAyBaHHA 3 ypaxyBaHHAM TexHiKo-
€KOHOMIYHMX | EeKONOriYHMX HanpAamiB, 3HATM | 3aCTOCOBYBATM Cy4vaCHi TexHOAOrii eHepro- Ta
pecypco3beperkeHHs.
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2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMNIIHU (MicLe B CTPYKTYPHO-/IOrUHIA CXeMi HaBYaHHA 33
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

MpepekBiautn: «MogentoBaHHA TPUBUMIPHUX 3agay TigpoAMHAMIKM | TennoobmiHy B eHepreTMdHomy

YCTaTKyBaHHI», «Teopia nepeHoCy».

MocTpeksi3anTu: pesynbTaT HaBYaHHA, HAbyTi MpWM BUBYEHI AUCUMMNAIHU acnipaHTU BUKOPMUCTOBYIOTb Mig, 4ac

BWMKOHAHHA HAayKOBOI cknagosoi Ofl.

3. 3micT HaBYaNIbHOI AUCUUNNIHN

Tema 1. PisnyHi ocobaMBOCTIi eHeproBuAaiNeHHA B aKTUBHI 30HI A4epPHOro peakTopa

Tema 2. AkTyanoHi npobaemm pagiauinHoro matepiano3HaBCTBA BHYTPILLHbOKOPNYCHMX NPUCTPOIB.

Tema 3. TexHoNOriYHi acnekTu 3abe3neyeHHa ekcnayaTauiMHoi HagiltHocTi agepHoro naavea B TBEJI.

Tema 4. Tennodisanka KOHTAKTHOTO TENI00OMIHY B enleMeHTax KOHCTpYKLii TBE/I.

Tema 5. TennodisnyHi po3paxyHKn napameTpiB ekcnayaTauii TBEJ.

Tema 6. TensiorigpasniyHa HaAiMHICTb PEAKTOPHMX KaHaniB.

Tema 7. Mpobnemun 3abesneyeHHA TennorigpasaivyHOI HaZIMHOCTI KaHaniB BOAOOXONOLMKYIOUMX SAEPHUX
peakTopis.

Tema 8. HagilHicTb UMPKYAALIT TENJIOHOCIA B aKTUBHIN 30HI B WITATHWUX | aBapiMHUX PeXXMmax ekcrnayartauii
AEY.

Tema 9. CToxaCTMYHa rigpoAnHamika NynbcauinHUX PEXKMMIB pyXy TENNOHOCIA B aKTUBHIN 30Hi

4. HaBuyanbHi matepianu Ta pecypcum

ba3oea (nidpy4yHUKU, Hag4yasbHI NOCiBHUKU) niimepamypa

1. OcHoBM TennorigpaBaikn AAEPHUX eHepreTUYHUX YCTAaHOBOK: HaBya/ibHMI nocibHuk / KageHko |.M.,
XaputoHos O.M., EpmoneHko P.B. — Kuis: BugasHunureo KHYTLL, 2010. — 359 c.

2. Sehgal B. R. Nuclear Safety in Light Water Reactors: Severe Accident Phenomenology. — 2012. — 740 p.
— (ISBN: 0123884462).
Hodamekoea (MoHoepagii, cnammi, 0oKymeHmMuU, eneKmpPoHHI pecypcu) nimepamypa

3. TiaporasoanHamika. Kypc nekuin [EnekTpoHHMA pecypcl: HaBy. nocib. ans cTyn. cneujanbHocTen 142
EHepreTnyHe mawnHobyaysaHHa, 143 ATomHa eHepreTuka, 144 TennoeHepreTtuka, / B.M. Typuk; KMl im. lrops
CikopcbKoro. — EnektpoHHi TekcToBi gaHi (1 ¢aiin: 8,37 M6aitt). — Kuis : KNI im. Irops Cikopcbkoro, 2021. — 145 c.
(https://ela.kpi.ua/handle/123456789/41225).

4. Theofanous T. G., Liu C., Addition S., Angelini S., Kimalaintn O. and Salmas T. In-vessel coolability and
retention of a core melt // DOE/ TO-10460. — 1994.

5. Kymalainen O., Tuomisto H., Theofanous T. G. In-vessel retention of corium at the Loviisa Plant //
Nuclear Engineering and Design. — 1997. — Vol. 169. — P. 109—130.

6. Bacunenko C.M. OcHosu Tennomacoobminy/ C.M. BacuneHko, A.l.YKpaiHeub, B.B.Oniwescbknin — K.:
HYXT, 2004. — 250 c.

HaBYaNbHUWA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AMUCUMNIHU (OCBITHBOrO KOMMNOHEHTA)
JleKuUiiiHi 3aHATTA

Neo Ha3Ba Temu neku,ii Ta nepenik OCHOBHMX NMUTaHb

1. BCTYN

Nekuin 1.

MNpeameT Ta 3agadi Kypcy. OCHOBHi npobsnemu nMiABULLEHHA TenJorigpasniyHol HaAdinHoCTI
06’€eKTiB aTOMHOI eHepreTuKu.

Tema 1. ®i3nuHi 0c06aMBOCTI eHeproBuAiNieHHA B aKTUBHIN 30Hi AQEepHOro peakTopa

2. NekKuin 2.
Po3paxyHOK MNoNnA eHeprosuAiNeHHA B aKTUBHIA 30Hi. AKTyasibHi MWTAHHA OMNepaTUBHOrO
KOHTPOJIO aKTUBHUX 30H.



https://ela.kpi.ua/handle/123456789/41225

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb

CPC: 3B'A30K TENNIOBUAINEHHA B PETYIOOMOMY CTPUNKHI 3 MOro epeKTUBHICTIO. TennoBuAiINeHHA
B peaKTopi, BACTUBOCTI AKOrO iCTOTHO 3MIHIOKOTbCA NPU HarpiBaHHi TEMOHOCIA.
NeKuin 3.

®di3u4HI 0COOIMBOCTI pagiaiiHuX e(eKTiB.

CPC: Brums temiodiznyamnx (HakTopiB HA HAIIMHICTh AKTUBHHUX 30H.
NeKuisn 4.

TBepai aaepHi NaTUBHI MaTepiaiH.

CPC: OcobamsocTi Knacudikauii Ta MapKyBaHHA A4ePHUX MaTepianis.

Tema 3. TexHonoriuHi acneKkTn 3abesnevyeHHA eKcnayaTauiiHOi HagiMHOCTI agepHOro
nanauea B TBE/.

NeKuia 5. MNepcnekTMBU BUKOPUCTAHHSA 3MilLAHOTO OKCMAHOrO NanavMBa B eHEPreTUYHUX ALEPHUX
peakTopax.

CPC: Tennodismka TBE/T Ha OCHOBi KOMNAKTHOT ABOOKUCY YPaHY.

Nekuia 6. TexHonorivyHi ocob6AMBOCTI BUPOOHMLITBA OCHOBHUX BMAIB SAEPHOIO NannMBa. Ha OCHOBI
KepamiyHOro nanuea.

CPC: TexHonoriuHi ocobamnsocTi BUpobHMUTBa TBE/T Ha oCcHOBI KapbigHOrO i HITPUAHMX NannB

Tema 4. Tem1ogiznka KOHTAKTHOIO TeIJIO0OMiHY B ejieMeHTax KOHCTpPykuii TBEJL..

NekKuia 7. OcobanBoCTi UMPKYAALIT TENAOHOCIA B NEPLIOMY KOHTYpI.

CPC: B3aemM03B'A30K TeNNOriAPaBAIYHUX | rEOMETPUYHUX XaPaKTEPUCTUK aKTUBHOI 30HM.
Nekuia 8 OCHOBHI BUAM PO3PaXyHKOBUX CXEM LMPKYAALIMHUX KOHTYPiB PEaKTOPHUX YCTAHOBOK.
CPC: ®akTopn TEenN0BOIi i rigpasnivyHOi HEPIBHOMIPHOCTI aKTUBHOI 30HMU.

Nekuia 9. OcobaumBocCTi TEeNNOriapaBAiYHUX NpoLeciB B Tena10obmiHHoMy ob6nagHaHHI AEC.
CPC: ocobamnBoCTi po3paxyHKiB HEPIBHOMIPHOCTI TENNOBUAINEHHA aKTUBHOI 30HMU.

Tema 6. TennorigpasniyHa HaAiliHICTb peaKTOPHUX KaHaniB.

Nekuia 10. ®i3u4H1 0COOIUBOCTI TEIJIOBOI MPOBIIHOCTI KOHTAKTHUX TLISIM.

CPC: BnivB peXXMMHMUX Ta eKCNayaTauinHux GpakTopis Ha pexxumm pobotn TBE
Nekuia 11. TeroBa mpoBiIHICTE KOHTAKTY TBEPJIUX MOBEPXOHH eneMeHTiB TBEJL

CPC: ®akTopu BNAMBY Ta LWAAXM 3MEHLIEHHA KOHTAKTHUX BTPAT TBEPAUX MOBEPXOHBb €IEMEHTIB

TBEJIL

Tema

7. Mpobnemun 3abesnevyeHHA TennorigpaBAiYHOI HAZINHOCTI KaHaNiB BOAOOXO/04KYHOUUX

fAfepHUX peakTopis.

6.

NeKuia 12.

Tennodisnka HagiHocTi TBE/T B CTPYKTypi TennoBUANAUYMX 36ipOK B LITATHUX i aBapiiHUX
perknmax ekcnayatauii.

CPC:

BibpauinHi xapaktepuctukm TBE/1 B ymoOBax MNOBEPXHEBOrO KWMNIHHA TeNJOHOCIA B
BOA00X0N0AXKYOUMX PEAKTOPAX HEKMMAAYOrO TUNY.

Tema

8. HapiiiHicTh DMPKY.JIALil TENVIOHOCIS B AKTHBHIN 30HI B INTATHHUX I aBapiiHUX peKHUMaX

excnyarauii AEY.

7.

Nekuia 13.

Temnnodizuka npupogHOT HUPKYIALIT 01HO(DA3HOTO TETJIOHOCIS.

CPC: BnvB 3miHM noyaTKkoBMX GaKkopiB Ha NapameTpu umpKyaauii

NeKuin 14.

Peanizanis npuponnoi mupkyismnii Terutonocist B 'K npu He3anexHiid poOOTi TemIo0OMIHHOTO
oOmamguanus SAEY.

CPC: MpuumHm Bigmosm MUK npu nosawTtaTtHMX ymoBax poboTu.




Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb

NeKuin 15.

HInsixu popcyBaHHS TEMIOBOI HOTYXHOCTI, IO BiBOJUTHCS B PEKUMI MIPUPOTHOT IUPKYIIALLI.
CPC: YMOBM BUHUKHEHHA HecTabinbHMX ymoB poboTh npu ¢popcyBaHHI TENN0BOI NOTYXKHOCTI.
JNeKuin 16.

Tennodizuka upKysAiii 1Bo¢gazHOi MapOBOISIHOI CyMIIIIi.

CPC: ®akTopu po3mapyBaHHS MOTOKY APOBOSTHOT CYMIIII.

NeKuin 17.

QOyHKIIOHYBaHHS KOHTYPY NPUPOIHOT HMPKYIIALIT IPH aBapifHOMY 3HMW)KEHHI TUCKY.

CPC: MNiasuweHHA HaZiMHOCTI KOHTYPY NPW aBapinHin cuTyau,i.

Tema

9. Tema 9. CroxacTHyHA TriApoAMHAMIKA NYJbCAMIHHUX PEXKUMIB PYyXy TeIJIOHOCIA B

AKTHUBHIl 30Hi

8.

Nekuia 18.
OCHOBHI HaNPSIMKH ITiIBUIIEHHS TEIUIOTiAPAaBIIYHO] HAIITHOCTI aKTUBHUX 30H.
CPC: Po3po6bKa cy4yacHMX HacociB A yMoB pob0TM B yMOBaxX BUCOKUX TUCKIB Ta HaBaHTAXKEHb.

Ha inousioyanvhe 3ac60€H A NPONOHYEMbCS HACMYNHULL 00Cs2 TeKYIIHO20 HABUAILHO20 Mamepiany
3a2anvHUM 00csa2om 24 200unu.:

Tema 2.

AKTyasbHi npo0JemMu pagianiiiHoro Marepiajo3HaBCTBa BHYTPIllIHLOKOPIYCHUX NPUCTPOIB.

BrtuB onpoMiHeHHS Ha TBepIe sSAepHE MaIuBO. (2 TOTUHH)

Konctpykrusai ocoonupocti TBEJI mist ocHoBaux tumis TBEJI a1 okpeMux tumi peaktopis. (1 roguna)

Tema 5. Tenstopusiuni po3paxynku napamerpis exciiryarauii TBEJL.

KoHcTpyKTHBHI 0COOIMBOCTI KaHAIIIB OXOJIO/KEHHS aKTHBHHX 30H. (2 TOIUHN)

TemmnepaTypHi peXUMHU TBEJI. Ocob6amnBoCTI KOHTAaKTHOT'O TETI00OMiHY B TBEJI.
(1 romuHa)

Metoau KOHTPOJTIO TernodiznuHuX napameTpiB TBEJI B nepexiTHuX pexuMax sP.

(2 ronuHM)

Tepmiuni varipyru B TBEJL (2 roguan)

Tema 6.

TennorigpasiyHa HaAilHICTh peaKTOPHUX KaHAJIB.

CrpykTypa i MOCIiAOBHICTD TEIJIOTiAPABIIYHOIO PO3PaxyHKY. (2 TOAUHM)

OCHOBHI MOKa3HUKH TETUIOT1IPaBIiYHOI HAAIHHOCTI aKTUBHHX 30H. (2 To/MHA)

Buznavanbhi napameTpu i GyHKIIT HaIiHHOCTI. (2 TOAUHU)

Tema 9.

CroxacTHYHA riApoAUHaAMIiKa MyJIbCALIHHUX PeKUMIB PYXY TeIUIOHOCISI B AKTHBHIH 30Hi

[Mynbcarii 0JHO(GA3HOTO TEIUIOHOCIS B PEaKTOPHUX KaHanax. (2 TOMuHM)

Metoanyni 0coOnMBOCTI (Hi3MYHOTO MOJETIOBAHHSA IMYNbCALIHUX PEXUMIB B TYpOYJICHTHHX OAHO(Aa3HUX

noTokax. (2 roguam)

Meromu
di3nuHi

EKCTIEPUMEHTAIILHOTO aHaIli3y CTPYKTYPH 1 IMyNbcaiiHUX Tediit. (2 TOIMHN)
0c00JIMBOCTI 1 XapaKTEPUCTUKN KOTUBAIBHOI HECTIMKOCTI B MaporeHepyounx kananax. (1 roquna)

OCHOBHI HaIPSIMKH ITiIBUIICHHS TEIUIOTIAPaBIIYHOT HaJIHHOCTI aKTUBHUX 30H. (1 roauHa)

MpaKTUYHi 3aHATTA

Neo
3/n

HasBa TeMK NPaKTUYHOIO 3aHATTA Ta NepesiK OCHOBHUX NUTaHb
(nepenik AnAaKTMUHMX 3ac06iB, NOCUAAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)

Tema 6. TennorigpasniyHa HaAiiHICTb peaKTOPHUX KaHaniB

3aHaTtTa 1, 3aHAarta 2, 3aHATTA 3, 3aHAaTTA 4. OCHOBM pPO3paxyHKy TensaoriapaBaiyHoi HaginHoCTI
peaKTOPHMUX KaHanis.
CPC: BUKOHATM OLHOYHI pOo3paxyHKKU ANnA AaHUX CBOEI AncepTaLiliHoi poboTn

Tema 7. Npobnemu 3abesneueHHs TenaorigpaBniuyHOl HAZIMHOCTI KaHaNiB BOAOOXONOAMKYIOUUX AAEPHUX

peakTopiB




Ne Ha3Ba TeMun NpaKTUYHOro 3aHATTA Ta Nepesiik OCHOBHUX NMUTAHb
3/n (nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBgaHHA Ha CPC)

2.| 3aHatta 5, 3aHAatrra 6, 3aHATTA 7, 3aHATTAa 8. AKTyanbHi npobaemu pospaxyHKy aBapiiHUX
TenaorigpasniyHmx npouecis 8 TBC.

CPC: NigrotyBaTh AONOBiAb CTOCOBHO aBapiliHUX peXXMMiB poboTn o0b6i1afaHHA BiANOBIAHO A0 TEMATUKK
ancepTauinHoi poboTu.

3. | 3aHAaTTa 3. MoaybHa KOHTPOJIbHA poboTa

Ha iHOusidyanbHe 3ac80€HHA Mamepiany NPAKMUYHUX 30HAMb BUHOCUMbCA 6 200UH:
Tema 6. TennorigpasniuyHa HagiAHICTb peakTOPHUX KaHaniB
CTpyKTypa i NOCNiAOBHICTb TENAOTIAPABIIYHOIO PO3PAXYHKY.

6. CamocriliHa poboTta
3riAHO HaBYa/NbHOTO MJaHy ANA OMAHYBaHHA maTepiany AUCUMMAIHM nepenbayeHO BUMKOHAHHA MEBHMX
3aBfaaHb CPC (BMA@ETbCA Micns NeKuid Ta NPakKTUYHUX 3aHATb). OCKiNbKM 06CAr NeKUiiHUX 3aHATb He MoXKe
OXOMUTU BCbOro 06’eMy KypcCy, TO OMaHyBaHHA HaB4Ya/IbHOro MaTepiany nepeabavae iHAMBiAyanbHY poboTy
acnipaHTa 3 BiANOBIAHMM Y3roAXKeHHAM TeM A8 ONpaLloBaHHA 3 BUK/Aadavyem. 3arasbHuUin 0b6cAr camocTiiHOI
poboTu acnipaHTa 138 roauH.
MuTaHHA, AKi BUHOCATLCA Ha CPC:

1. KoHcTpyKTUBHI ocobamnsocTi TBE/T gna ocHoBHUX TMNiB TBEJT gna oKkpemux TMNiB peakTopis.
2. TennoBa NPOBiIAHICTb KOHTAKTY TBEPANX NOBEPXOHb enemeHTiB TBEJI.
3. KOHCTPYKTMBHI 0COBNMBOCTI KaHaNiB OXONOAMKEHHA aKTUBHUX 30H.
4. Bu3HavanbHi NnapameTpu i pyHKLiT HagiMHOCTI.
5. Tennodismka HaginHocti TBE/1 B CTpyKTypi TennoBMAinaouMx 36ipoK B LWITAaTHUX i aBapiliHUX pexumax
ekcnayaTau,i.
6. BibpauiliHi xapaKTepuctukn TBE/1 B ymoBax MOBEPXHEBOro KWMiHHA TEMNJIOHOCIA B BOAOOXOJIOAMKYHOUUX
peaKkTopax HEKMNAAYOro TUny.
7. Tennodisnka NpUpoAHOT UMpPKyAALii ogHOda3HOro TENAOHOCISA.
8. TennodisnKa umpkynauii asodasHoi NapoBoAAHOI CyMiLLi.
9. Peanisauis npupoaHoi umpkynauii TennoHocia B TLUK npu HesanexHit poboti TennoobmiHHoro obnagHaHHs
AEY.
10. Wnaxu popcyBaHHA TeNA0BOT NOTYKHOCTI, LLLO BiABOANUTLCA B PEXUMI NPUPOLAHOI LMPKyAALLi.
11. ®aKTOpPM po3LapyBaHHA NOTOKY MAapPOBOAAHOI CyMiLLli.
12. PyHKLUiOHYBAHHA KOHTYPY NPUPOAHOI LMPRYAALIT NpM aBapPiiHOMY 3HUMKEHHI TUCKY.
13.MynbcaLii o4HOPA3HOro TENNOHOCIA B PEaKTOPHUX KaHanax.
14. MeTtoaunyHi ocobaunBocTi $isMUHOr0O MOAENOBAaHHA Ny/AbCaLiMHUX PEXUMIB B TypbyneHTHUX ofHOba3HMX
NOTOKaXx.
15. MeToau eKCnepmMMeEHTaIbHOTO aHai3y CTPYKTYPU i NyAbCaLiMHUX Tedii.
16. Pi3nyHi 0c06MBOCTI | XapaKTEPUCTUKM KONMBAJIbHOI HECTIMKOCTI B MaporeHepyrumnx KaHanax.
17. OcHOBHi HaNPAMKM NigBULLLEHHA TENIOTiAPaBAIYHOI HAAIMHOCTI aKTUBHMX 30H.
18. OujHOYHI po3paxyHKKU TensaorigpaBaiyHOi HaLiIMHOCTI PeaKTOPHUX KaHaniB ANnA AaHWUX CBOEI AucepTauiHOi
poboTu.
19. Po3paxyHKM aBapilHUX TennorigpasBniyHMx npouecis poboTn ob6bnagaHHA BiANOBIAHO A0 TeMaTUKM
aucepTaujinHoi poboTu.

MoniTUKa Ta KOHTPO/b
7. TMoniTMKa HaBYaNIbHOI AUCUUN/IHW (OCBITHBOrO KOMMOHEHTA)
BMKnagaui Kypcy ovikytoTb Big acnipaHTiB akTMBHOIO 3a/1ly4eHHs Ta 6e3nocepeaHbOoi y4acTiy onaHyBaHHiI

ANCUUNNIHN, 30KpeMa:

— 000B’A3KOBUM € BMKOHaHHSA BCiX 3aBAaHb Ta KOHTPO/IbHUX 3axoAiB nepeabayeHUX MpPorpamoto HaBasbHOI
ANCUMNNiHNY;

—  [OTPUMAHHA MpPaBUA NOBEAiHKM Ha 3aHATTAX (aKTUBHICTb, YHWKHEHHA TenedOHHMX PO3MOB Mg 4ac
ayANTOPHUX 3aHATb, 30CEPEeAKEeHICTb Ha MmaTepiani 3aHATTA, BiAKAOYEHHA TenedOoHiB, BUKOPUCTAHHA
BiANOBiAHMX 3ac06iB AN ONepaTUBHOrO NOLWYKY iHpopmalii);

— OMepaTMBHE pearyBaHHA Ha 3anuTW Ta NMTaHHA BUKI3[aua;



PO3YMiHHA Ta BUKOHAHHA PENTUHIOBOI cMcTemM oliHtoBaHHA (PCO);

AOTPMMaHHA NONITUKKN AeANaliHIB Ta NepecknaiaHb;

OOTPUMAHHSA NOAITUKM LWOAO akaaemMiyHoi aobpodecHocTi (geTanbHiwe: https://kpi.ua/code);

MONITUKA HaBYa/bHOI AUCUMNAIHM CAPAMOBAHA Ha PO3BUTOK iHAMBIAYyanbHWUX 34i6HOCTEN B HaNPAMKY
HabyTTA KOMNETEHTHOCTEN LWOAO CTBOPEHHA Ta MOZEPHI3aLLl CYy4aCHUX eHepreTUYHUX CUCTEM, YHIKANbHOTO
ob6nagHaHHA B eHepreTMYHIN ranysi, a TaKoX B HANPAMKY PO3LIMPEHHA chep 3acTOCyBaHHA OTPUMAHMX
3HaHb, YMiHb i fOCBiay;

3a HarKaHHAM acnipaHTiB, AOMNYCKAETbCA BMBUYEHHA MaTepiany 3a AONOMOrO0 OHNAMH-KYPCiB 33 TEMATUKOLO,
AKa BignNoBiAAE TEMATULLI KOHKPETHMX 3aHATD.

8. BuAM KOHTPONIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAHHA Pe3y/bTaTiB HABYaAHHA

MOTOYHWUI KOHTPO/Ib: ONMUTYBAHHA Ha JIEKLiMHUX Ta NPaKTUYHUX 3aHATTAX, MKP

CemecTpoBUI KOHTPO/Ib: eK3aMeH
Ymosu donycKy 0o cemecmposozo KOHMPOsIH: MiHIManbHO NMO3UTUBHA OLIHKA 3@ ONUTYBAaHHAMM, BUKOHAHHA

3aBgaHb CPC no nekUiliHii Ta NPaKTUMYHIA YaCTWHi, BUKOHAHHA i 3axMCT iHAMBIAYanbHUX 3aBAaHb, a TAKOX
3ara/ibHUN CeEMeCTPOoBUM pernTUHT He meHLwe 30 banis.

HapaxyBaHHs 6anis 3a poboTy B cemecTpi BifbyBaeTbCcA HACTYMHUM YNHOM:

KiNnbKicTb 6anm cyma banis
JleKujiiHi 3aHATTA 18 4 Bignosigj Ha BCiX 3aHATTAX 4 16
MpaKTUYHi 3aHATTA 8 4 Bignosiai Ha ABOX 3aHATTAX 4 16
IHAMBIAYaNbHI 3aHATTA 2 BMKOHAHHA iHAMBIAYaNbHUX 3aBAAHb 6 12
C in 6
amocinna pobora CTyAeHTa 6 onuTyBaHHA 3a Temamu CPC 2 12
(CPC)

MogynbHa KOHTPOIbHA poboTa 1 4 4

Cyma Barosux 6aniB KOHTPOIbHUX 3aX04iB 60

LLikana 6anis 3a BignoBiAHI PiBHI OLIHIOBAHHS 3 KOXXHOMO BUAY KOHTPOIO.

1. NekuiliHe 3aHATTA (3 po3paxyHKy 2 Bignosiai no 4 6ann)

TBOPYE PO3KPUTTA NUTaHb, BiJibHE BONOAiIHHA MaTepianom — 4 6anu;
HenoBHEe PO3KPUTTA MUTaHb, AOCTAaTHE BOJIOAiIHHA MaTepianom — 2...3 6anu;
Hemae Bignosiai — 0 6anis.

2. NMpaKTuyHe 3aHATTA: (3 PO3PaxyHKy ABa ONUTYBaHHA Ha ABOX 3aHATTAX No 4 6ann)

TBOpPYE PO3KPUTTSA NMUTaHb, BiIbHE BONOAIHHA maTepianom — 4 6anu;
[OCTaTHE PO3KPUTTA NUTaHb — 2...3 6anu;
Hemae Bignosigi — 0 6anis.

3. BUKOHaHHA 3aBAaHb iHAMBIAYaNbHUX 3aHATb:

TBOPYE PO3KPUTTA NUTaHb, BiibHE BONOAIHHA MaTepianom — 6 6anis;
rNMnMboKe po3KpPUTTS NTaHb — 4..5 6anis;
[0CTaTHBbO PO3KPUTO NUTAHHA — 1..3 6anu.

4. CamociiiHa poboTa ctygeHTa (CPC):

TBOPYE PO3KPUTTA NUTaHb, BiJibHE BONOAIHHA MaTepianom — 2 6anu;
HEenoBHe PO3KPUTTA MUTaHb, AOCTATHE BOIOAIHHA MaTepianom — 1 6an;
Hemae Bignosiai — 0 6anis..

5. MKP: (10 6anis)

Mop,yana KOHTPO/1IbHa po60Ta CKNaga€eTbCA 3 ABOX TEOPETUYHHUX MUTAHDb BignosigHO A0 nepeniKy NMNTaHb

AKi BUHOCATbCA Ha CPC, KOXKHE 3 AKMX OLIHIOETLCA HACTYNMHUM YNHOM

nosHa Bignosigb (He meHwe 90% noTpibHoI iHbopmau;i) — 3,5...4 6anu;

[0CTaTHbO NMOBHa BignoBiab (He meHwe 75% noTpibHoI iHPpopMmalii), abo noBHa BigNOBIAb 3 HE3HAYHMMMU
HeToyHOCTAMU — 2,5...3 banu;

HernoBHa Bignosiab (He meHwe 60% noTpibHoT iHdopmaUii) Ta He3HayHi nomuaku — 1,5...2 6anu;

Hemae Bignosiai (MeHwe 60% noTpibHOI iHdopmaLii) abo 3HauHi nomunku — 0 banis.


https://kpi.ua/code

6. 3anik

3anik NpoBOAUTLCS Y NMUCbMOBO-YCHiW dopmi. 3anikoBe 3aBAAHHA CKNAAAETbCA 3 TPbOX TEOPETUYHMUX
nuTaHb. MNepenik TEOPETUYHUX NUTaHb HAaBEAEHWUIN Yy A0AATKY A0 cunabycy ancumnninu. Mepwi ABa TEOPETUYHMX
NMUTaHHA oujiHIoOTbes no 13 6aniB, a Tpete — 14 6aniB. To6TO, MaKCcMMasbHa KinbkicTb 6aniB 3a BUKOHaHe
3aBaaHHA 13+13+14 = 40 6anis.

Kputepii ouiHlOBaHHA:

KorKkHe TeopeTMyHe NUTaHHA eK3amMeHaLiMHOT poboTN OLIHIOETLCA 3riAHO A0 CUCTEMM OLiHIOBAHHA:

MosHa Bignosigb (He meHwe 90% noTpibHoi iHpopmau;i) —12...13 (13...14) 6anis;

[OCTaTHbO NOBHa BiAnoBiab, (He meHwe 70% noTpibHOI iHpopmallii, abo He3HauyHi HeTo4yHocTi) — 10...11
(12...13) 6anis;

HernoBHa BignoBiap, (He meHwe 60% noTpibHOT iHpopmaLii Ta aeaki nomunkm) —8...9 (10...11) 6anis;

He3afoBiNbHa Bianosigb, abo (MeHwe 60% noTpibHOI iHPpopmaLii Ta nomnakun) — meHwe 0 Ganis.

7. 3aoxouyBanbHi 6anu

B npoaoBk cemecTpy CTyAEHT MOXKe OTPMMATU 3a0xo4dyBasibHi 6anun. Lii 6anmn BpaxoBytoTbCcA NPU BU3HAYEHI
3ara/IbHOro PeEUTUHIY CTYAeHTa.

KoHcnekm nekuili (3aoxo4ysansHi 6anu) 1..5
CeptudikaT NPOXOAMKEHHSA AWUCTAHLIMHUX YM OHAAMH KypCiB 33 TEMATUKOK AMCUMMIHU
(3aoxo4yeanbHi 6anu)
CepTudikaT, AKUI NigTBEPAKYE YYaCTb Y HAYKOBO—MNPAKTUUYHUX ab0 HayKOBUX KOHbEepeHL,iax 3a
TEMaTUKOLIO AUCUMNNIHM (3a0x04y8asnbHi 6anu)
Po3paxyHOK WKanu peuTuHry 3 aucumunninm (Ry):
Cyma BaroBux 6aniB KOHTPO/IbHUX 3aX0AiB B CEMECTPi (CTapTOBUIA PEUTUHT) CKNaZaE:
Re =i+ ry+ r3+ ra+ 1.
Ae ri— penTuHrosi abo Barosi 6am 3a KOXXHWUI BUA, POBIT 3 AUCUMNIHN.

MaKcMManbHO MOMK/IUBUIA CTAPTOBUIA PEUTUHT: Re = 16+16+12+12+4 = 60 6anis.

HeobxigHoto yMOBOK A0NYCKY A0 3aiKy € CTapTOBUIA peUTUHr He meHwe 0,5 x Rc = 30 6anis, npu ymoBi
3apaxyBaHHA BCiX 3aBAaHb iHAMBIAYaNbHMX 3aBAaHb Ta 3aBgaHb CPC.

AcnipaHTn, AKi Habpaau B ceMecTpi PENTUHT 3 AMUCLUMMIHU MeHLLe, HiX 25 6anis, abo He BMKOHaNM ymoB
OONYCcKy, 3000B’A3aHi A0 MOYaTKy eK3amMeHalinHoi cecii NiABULNUTKM MOro, iHaKlie BOHM He AO0MYyCKaloTbCA A0
eK3ameHy 3 L€l ANCUMNAIHN | MaloTb aKaZeMiuHy 3aboproBaHicThb.

3anikoBa cknafoBa Ry WKanu gopiBHIE: R = 40 6anis

TaKMM UMHOM, MaKCMMasbHa KiNbKicTb 6aniB Npu 34a4i eK3aMeHy 32 PeMTUHTOBOIO LWKAN0M 3 AUCLUNIIHU
CKnapae

1..5

1..5

Ro = Rc+ Re = 60 + 40= 100 6anis.
Tabanuga BignosigHOCTI peTMHroBUX 6aniB OLiHKAM 3a YHIBEPCUTETCHKOLO LWKaNoH

KinbKicTb 6anis OujiHka
100-95 BigmiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 LocTaTHbO
MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBW A0NyCcKy He gonyweHo

3a piweHHAm Kadeppu, 3rigHO TMMYaACcOBOrO pernameHTy NpoBeAEeHHA CEMECTPOBOrO KOHTPOAO B
AncTaHUinHomy pexumi (Hakaz Ne 7/86 sig 08.05 2020 poky), AONycKaeTbCa 3actocysaTv niaxia woao
BMCTAB/IEHHA OLLIHKM 3 KpeaMTHOro MoAy/s «aBTOMaTOM» LUJIAXOM NPONOpLiAHOro nepepaxyHKy cTapToBux 6anis
y niacymkosi 3a 100—6anbHotO WKanoto. Mpu LuboMy 060B’A3KOBUM 3a/IMLLAETLCA BUKOHAHHA acnipaHTOM yMOB
OONYCKY 0 eK3aMeHy. MepeBeaeHHA cTapToBMx H6anis y NifACyMKOBI 34iMCHIOETbCA 33 GOPMYNOHO:
50-(R,—Ry)

R =50+
(RC_RD)

ne R - ouiHka 3a 100—-6anbHOIO WKaNoLo;
R, - cyma 6anis, HabpaHUX CTyAEHTOM NPOAOBXK CEMecTpy;

R.— MaKkcumanbHa cyma Barosux 6ais KOHTPO/IbHMX 3aX0/iB NPOJOBX CEMECTpY;
R, — 6an gonycky Ao eksameHy.



AcnipaHTn, AKi XO4yTb MiABULLNTM OLIHKY 3 KpeaUTHOro MoAyY 1A, BUKOHYHOTb eK3ameHaLiiHy poboty. Mpwu
LbOMY NepeBefeHHs CTapToBUX 6aniB y NiACYMKOBI He 34iCHIOETbLCA.

MpoueAaypa OCKapKeHHA pe3ynbTaTiB KOHTPOJ/IbHMUX 3aX04iB

AcnipaHTX MatoTb MNPaBO i MOXAMBICTD NiAHATU OyAb-AKe MNUTAHHA, AKe CTOCYETbCA MpoLeaypu
KOHTPOJ/IbHMX 3aX04iB Ta OYiKyBaTW, LLO BOHO Oyae pO3rnsHYTO 3rigHO i3 Hanepes BM3HAaYeHUMM MpoLeaypamm
(metanbHiwe: https://osvita.kpi.ua/2020_7-170, https://document.kpi.ua/files/2020_7-170.pdf).

AcnipaHTX MatoTb NPaABO OCKAPKMUTU Pe3ybTaTM KOHTPONbHUX 3aX04iB, a/ie 060B’A3KOBO apryMeHTOBaHO,
MOACHUBLLM 3 AKMM KPUTEPIEM HE MOroAXKYIOTbCA BiANOBIAHO A0 OLiHOYHOrO IncTa Ta/abo 3ayBarkeHb.

Hopmun eT4HOI NnoBeAiHKM CTYAEHTIB | NpauiBHUKIB BU3HaYeHi y po3aini 2 Kogekcy yecti HauioHanbHoro
TeXHIYHOro yHisepcutety YKpaiHM «KUIBCbKUIA MOMITEXHIYHWUIA iHCTUTYT imeHi Iropa CikopcbKoro» (aeTanbHiwe:
https://kpi.ua/code).

9. JAopatKkoBa iHpopmauia 3 aucumnnniHm (0CBiITHbOro KOMNOHEHTA)

1. [AucmaHyiliHe Ha8YAaHHA:

B ymoBax AMCTaHLIAHOIO pPEeXKMMY OpraHi3alis OCBITHbOro Mpouecy 3AiNCHIOETbCA 3 BMKOPUCTAHHAM
TEXHO/ONM AMUCTAHWIMHOTO HaBYaHHA: NAaTGOPMM AUCTAHLINHOrO HaB4YaHHA «CiKOpPCbKM» Ta «ENEKTPOHHWMN
Kamnyc». HaB4yanbHWn npouec y AUCTaHLIMHOMY PeXKMMi 34iMCHIOETHCA BiAMNOBIAHO A0 3aTBEPAKEHOro PO3KNaay
HaBYa/IbHUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM CYYaCHWUX PecypciB MpoOBefeHHA OHMalH-3yCTpiven
(opraHisauis Bigeo-KoHdepeHLUilt Ha nhaTdopmi Zoom).

2.  Has4yaHHA 8 yMmo8aX MPABOBO20 PEHUMY BOEHHO20 CMAHY:

— nepeabayae npoBefleHHA YCiX BWUAIB 3aHATb AUCTAHLINHO (3 BUKOPMUCTAaHHAM CMHXPOHHOI abo
aCUHXPOHHOT Moaeni OocBiTHbOI B3aemogii), y BignosigHOCTI A0 PernameHTy opraHisalii OCBITHbOro
npouecy B AMCTaHLUiMHOMY peXxnmi Ta MoNoXKeHHs NpPo gucTaHuiitHe HaByaHHA B KMI im. Iropa CikopcbKoro;

—  KiHUeBi TepMiHM BMKOHaHHA iHAMBIAyanbHWUX 3aBAaHb i 3aBAaHb CAaMOCTIAHOI POBOTU MepeHOoCATbCA Ha
KiHeub cemecTpy (3 060B’A3KOBUM BUKOHAHHAM i 3aXMCTOM);

— Y PEWUTUHTOBY CUCTEMY OLLiHIOBAaHHA BHOCATbCA 3MiHM CTOCOBHO HapaxyBaHHA WTpadHUX bGanie 3a He
CBOEYACHe BMKOHAHHA 3aBAaHb: WTpadHi 6anM He HapaxoByHOTbCA.

3. [Ons acnipaHTiB iCHYE MOMAMBICTb 3apaxyBaHHA (y BuUrnagi AopatkoBux 6anis 4o pewuTUHry ao

20 6anis):

—  cepTudiKaTiB NPOXOAKEHHA ANCTAHLINHUX UM OHNAMH KYPCiB 3@ TEMATUKO AUCLMNAIHY;

— ceptudiKaTiB, AKi NiATBEPAKYIOTb Y4ACTb Y HAYKOBO—MPAKTUYHMX | HAYKOBUX KOHpEPEHLiAX 32 TEMATUKOIO
OVUCUUNNIHK;

— ny6niKauia cTaTTi y HAQYKOBOMY KYPHa/li 32 TEMATMKOK AUCLMUMIHMN.

Joaatok 1

Mepenik numaHe A0 3aniKy

1. Bwu3HayeHHs NONA eHeproBMAiNEHHA B aKTUBHII 30Hi.

2. 3B'A30K TENIOBUAINEHHS B PEry/lolo4oMy CTPUMNKHI 3 1oro edeKkTuBHICTIO. TennoBuAiNeHHs B peaKTopi,
B/IaCTMBOCTI AKOrO iCTOTHO 3MiHIOKOTLCA MNPU HarpiBaHHi TeNA0OHOCIA.

3. AKTyasibHi NUTaHHA ONEPATUBHOIO KOHTPOJIHO aKTUBHMUX 30H.

4. ®i3nyHi ocobaunBocTi pagiauiitHux epekTis. Bnans TennodisnyHmnx GpakTopis Ha HadiiHICTb aKTUBHUX 30H.

5. Tsepai AaepHi NnaAnBHi matepianu.

6. Bnaue onpomiHeHHA Ha TBepAE A4epPHE NaaunBo.

7. KoHcTpyKTMBHI ocobaunBocTi TBE/T ana ocHoBHUX TMNiB TBEJT Ana oKpemux TMniB peakTopis.

8. lMepcneKTnBM BUKOPUCTAHHA 3MiLLAHOIO OKCUAHOIO NaMBa B EHEPreTUYHUX A4EPHUX PeaKTopax.

9. TexHonoriyHi 0cob61MBOCTi BUPOOHMLITBA OCHOBHUX BUAIB SAEPHOMO NasnBa. Ha OCHOBI KepamMiyHoro naaunsa.

10. Tennodisnka TBE/1 Ha OCHOBI KOMMaKTHOT ABOOKMKCY YpaHYy.

11. TexHonoriyHi ocob6amnsocTi BUpobHULTBA TBE/T Ha OCHOBI KapbigHOro i HITPMAHUX NanuBa.
12. ®isnyHi ocobamMBOCTi TENNOBOT NPOBIAHOCTI KOHTAKTHUX MAAM.

13. TennoBa NPOBIAHICTb CYLLiNbHUX KOPAOHIB Y KOHCTPYKLiMHMX enemeHTiB TBEJ.

14. TennoBa NPOBIAHICTb KOHTAKTY TBEPAUX NOBEPXOHb enemeHTiB TBE/I.

15. KOHCTPYKTUBHI 0COH6AMBOCTI KaHaNiB 0XON04KEHHSA aKTUBHMX 30H.

16. TemnepatypHi pexkumu TBEJ1. OcobaMBOCTi KOHTAKTHOroO TennoobmiHy B TBE/I.

17. Metoam KoHTpoto TennodisnyHmx napameTpis TBE/1 B nepexiaHux pexummax AP.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.
39.

TepmiyHi Hanpyru B TBEJI.

OcobnMBOCTI LMPKYAALIT TENAOHOCIA B NEPLIOMY KOHTYPI.

OCHOBHi BMAN PO3PaxyHKOBUX CXEM LIUPKYAALIMHUX KOHTYPIB PEAKTOPHMX YCTaHOBOK.

CTpyKTypa i NOCNiAOBHICTb TEMIOTIAPABAIYHOIO PO3PAXYHKY.

OCHOBHIi MOKA3HUKK TeN0riApaBAivYHOi HAAIMHOCTIi aKTUBHMX 30H.

Bn3HavanbHi napameTpu i GyHKLii HaginHOCTI.

OcobnuBocTi TenorigpasaiyHnX npouecis B Tenn1oobmiHHoMy obnagHaHHi AEC.

dakTOopM TENNOBOI | riAPaBAIYHOI HEPIBHOMIPHOCTI aKTUBHOI 30HU.

OCHOBW po3paxyHKy Ten/o rigpaBaivyHOI HaAiINHOCTI peakTOpPHUX KaHaiB.

Tennodisnka HagiiHocTi TBEJ1 B CTpYKTYypi TennosuainAtoumx 36ipoK B LWITATHUX i aBapiliHMX pexKMmax
ekcnayaTau,ii.

AKTyanbHi npobnemun pospaxyHKy aBapiiHux TensorigpasniyHmx npouecis 8 TBC.

BibpauiliHi xapakTtepuctukn TBE/1 B ymoBax MNOBEPXHEBOro KMUMiHHA TEMNJIOHOCIA B BOAOOXON04KYHOUNX
peaKkTopax HEKMNAAYOro Tuny.

Tennodisnka NpMpPoAHOT UMpPKYAALiT 0oAHOPA3HOro TENIOHOCIA.

Peanisauia npupoaHoi uMpKynaujii TennoHocisa B FLUK npu HesanexHit poboTi T/o obnaaHaHHA AEY.

LLnaxu popcyBaHHA TENAOBOI NOTYXKHOCTI, WO BiABOAUTLCA B PEXUMI MPUPOAHOT LUPKYAALI.

Tennodisnka unpKynauii gBodasHoi NapoBOAAHOI CyMmiLui.

dakTOopM po3WwapyBaHHA NOTOKY NAapoBOAAHOI CyMiwi. PYHKLIOHYBAaHHA KOHTYPY NPUPOAHOI LMPKRYAALi npu
aBapiMnHOMY 3HUMKEHHI TUCKY.

Mynbcauii ogHOPA3HOro TENIOHOCIA B PEaKTOPHUX KaHanax.

MeTogmnyHi ocobamnsocTi PisMMHOrO MOAENOBAHHA MNY/IbCALIMHUX PEXUMIB B TypOYNeHTHUX ogHOodasHUX
NOTOKaXx.

MeToam eKcnepMMeHTaNbHOTO aHai3y CTPYKTYPU i NyNbCaLiMHUX TEYIN.

®i3nyHi 0cO6MBOCTI | XapPaAKTEPUCTUKM KOIMBAIbHOT HECTIMKOCTI B MAapOreHepyrUnx KaHanax.

OCHOBHi HanpPAMKM NiABULLEHHA TenaoriaApaBAiYHOl HAAIMHOCTI aKTUBHUX 30H.

Po6ouy nporpamy HaBuYaibHOI gucumunaiHm (cunabyc):

CKnageHo goueHTom Kadeapw, K.T.H., Bopobliosum Mukumoto Banepiliosuyem

YxBaneHo: kadeapoto AE (npotokon Ne 26 Big 23.06. 2025 p.)
NoroaskeHo: MeToauuHoto Komicieto HH IATE (npotokon Ne 9 Big,_27.06. 2025 p.)




