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Mporpama HaB4Ya/AbHOI AUCLUNIIHU
1. Onwuc HaBYanbHOI AUCUUNAIHNY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

CyyacHMI cTaH CBIiTOBOI eHepreTMKM MOKasye, Wo npouecu TennoobmiHy npu reHepauii naposoi ¢asm
3aCTOCOBYIOTbCA MPAKTMYHO BCOAM, A€ MAETbCA NMPO BUMPOBITOK Ten/IoBOI Ta eneKkTpuyHoi eHeprii. Tennosi Ta
aTOMHi eNneKkTpUYHi CTaHUiil BUPOBNAOTb eNEeKTpOoeHeprilo WASXOM nofadi Ha TypbiHM reHepaTopiB neperpitol
napv nig Be/IMKMM TUCKOM. TOMY 3HaHHSA NPO OTPMMaHHA MNapoBoi ¢asn HeobXiAHO AN NPOEKTYBaHHA Ta
NiATPUMKN edeKTUBHOI pobOTU TENNOBUX i aTOMHUX E€NeKTPUYHMX CTaHLi. TakoX iCHYe AOCTaTHbO BesMKa
KiNIbKICTb Cy4acHMX Tena00bMiHHMX NPUCTPOIB A€ BUKOPUCTOBYETLCS NMPOLEC Nepeaadi TENI0BOI eHeprii WasXom
reHepauii napoBoi ¢asn. BMKOPUCTAHHA TaKOro MNPMHUMNY nepegadi TensjaoBoi eHeprii 3aCTOCOBYETbCA AK B
HA3eMHOi TaK i KOCMIYHOI TEXHIKM.

Mpedmemom HaB4YaNbHOI AUCUMNAIHN € OMAHYBaHHA Cy4YaCHUX METOZIB HAYKOBUX AOCHIAMKEHb Y ranysi
€/1eKTPUYHOI iHXKeHepii.

Memoto HaBYanbHOI AuCUMNAIHM € OPMYBAHHA Yy CTYAEHTIB HacTynHuMx ¢axoBux 3aibHocTei
(KomneTeHTHOCTEN):
34aTHICTb 3aCTOCOBYBATM CBOI 3HAHHA | PO3YMiHHA ANA BU3HAYeHHA, GopmyntoBaHHA i BupiweHHA  OK 2
iH}XeHepHMX 3aBAaHb 3 BUKOPUCTAHHAM METOAIB eNeKTPUYHOT iHXeHepil
3[aTHICTb BU3HAYaTU pPeXUMK eKcnyaTal,ii eHepreTMYHOro Ta TeNI0TEXHOIOMNYHOro 061aaHaHHA Ta OK 8
3aCTOCOBYBATU CNOCOOM PaLLiOHANIbHOTO BUKOPUCTAHHA CUPOBUHHMX, EHEPTrETUYHUX Ta iHLWNX BUAIB
pecypcis
34aTHICTb BMKOHYBaTM poboTKn 3i cTaHaapTM3aUiil, YHidiKauil Ta TeXHIYHOI NiAroToBKM Ao cepTudikauii OK9
TexHiYHUX 3acobis, cucTem, nNpoueciB, yCcTaTKyBaHHA 1 maTepianis, opraHi3oByBaTM MeETPOJIOriYHe
3abe3neyeHHs TEMNIOTEXHOMONYHMX NPOLECIB 3 BUKOPUCTAHHAM TUMOBUX METOZIB KOHTPO/IIO AKOCTI
npoAaykuii y ranysi eHepreTM4Horo malunmHobyaysaHHA

3rigHO0 3 BMMOramu OCBITHbO-NPOPECIMHOT Nporpamm CTYAEHTM MicAA 3aCBOEHHA HaB4Ya/bHOI
OVNCLUMNNIHM MatoTb NPOAEMOHCTPYBATU TaKi NPOrpamHi pe3ynbTaT HaBYaAHHA:
3HAHHA | PO3YMiIHHA [HMEHEepHUX AMCUMMAIH Ha piBHi, HeobxiAHOMYy Aana AocArHeHHs iHwux  MPH 2
pes3ynbTaTiB OCBITHLOT Nporpamm, B TOMy YMC/li NeBHa 06i3HaHICTb B OCTaHHIX AOCATHEHHSX.
Po3pobasTh i NpoeKTyBaT BUPOOM B ranysi eHepreTMYHoOro MawmnHobyayBaHHs, npoueck i cuctemun, MPH6
WO 3340BO/bHAOTL BCTAHOBNEHMM BMMOTraM, fKi MOMYTb BK/OYaTU 06I3HAHICTb MPO HeTeXHiyHi
(cycninbcTBO, 340pOB'A | Be3neka, HABKONMULLHE cepefoBULLE, EKOHOMIKA i MPOMMCIOBICTb) acMeKTu;
obpaHH#A i 3aCcTOoCOBYBaHHA afeKBaTHOT METOA0/10rii NPOEKTYBaHHA
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3acTocoByBaTM HOPMM iHXKEHepHOi MNPaKTUKM BiANOBIAHO A0 cneuianisauin cneuianbHocti 142 [PH 14
EHepreTMyHe mawnMHobyayBaHHS.

2 MpepeKsi3nuTK Ta NOCTPEKBI3UTU AUCUUNAIHU (Micue B CTPYKTYPHO-/IOrUHIN cxemi
HaBYaHHA 3a BigNOBIAHOIO OCBITHLOIO NPOrpPamolo)

MpepekBisantn: Teopisa Tennoobminy, ligporasoamHamika, MapoBi i BoaorpiiHi KoTAKM, EHepreTuyHi
A0EPHI peakTopu.

MocTpeKBi3UTU: ANNIOMHE NPOEKTYBAHHA, ANCLUMMAIHW, AKI NOB’A3aHI 3 NPOEKTYBAHHAM Ta NiATPUMKO
epeKTMBHOT poBOTM TENNOBUX | ATOMHUX ENEKTPUYHUX CTAHLLINA.

3 3MmicT HaBYaNbHOI AUCUUNAIHU
Pozgain 1. disnka npouecis reHepalii naposoi pasu
Tema 1.1. MexaHi3m npouecy Tenn1006MiHy Npu Ny3MPKOBOMY Ta M1IBKOBOMY KUMiHHI
Posgain 2. TennorigpasniviHi pexumun aBodasHMX NOTOKIB
Tema 2.1. CTpYKTYpPHI 3MiHM NapOBOAAHOrO NOTOKY B MAPOreHEPYHUYMX e/leMEeHTaX
Tema 2.2. ®iznyHi 0cob6AMBOCTI NPOLLECIB FiAPOAMHAMIKM Ta TENJI00OMIHY Y NapOreHepytounx KaHanax
Po3gin 3. Pyx AB0ba3HOro NOTOKY Y NaporeHepyumx KaHaaax
Tema 3.1. OcHOBM pPO3pPaxyHKY rigpaBAiYHOro ONnopy KaHaniB AAepPHMX PEaKTOPIB B YMOBAX PyXy Yepes HUX
oAHoda3HMNX NOTOKIB
Tema 3.2. OcHOBM pPO3pPaxyHKYy rigpaBniyHOro onopy KaHaniB A4epPHMX PEaKTOPIB B YMOBaX PyXy Yepes HUX
ABodasHMX NOTOKIB
Tema 3.3. TennorigpasnivyHa po3BipKa NapanesbHUX KaHanis
Tema 3.4. be3po3mipHe piBHAHHA rigpaBAiYHOI giarpamm
Tema 3.5. AHani3 BN/IMBY KOHCTPYKTUBHMX 0COBAMBOCTEN eNeMeHTy Ha TenoriapaBaiyHy po3BipKy
Tema 3.6. Ocob1MBOCTI rigpoANHAMIKM KOJIEKTOPHUX CUCTEM
Po3gain 4. HeBumylieHa LMPKyNALIA TENJOHOCIA B LMPKYAALIMHUX KOHTYPaX eHepreTM4HMX YyCTaHOBOK
Tema 4.1. BU3HaUYeHHA PyLWiNHOrO Ta KOPUCHOFO HaMopiB UMPKyAAL,i
Tema 4.2. OujiHKa HaAIMHOCTI HEBUMYLIEHOT LLMPKyAALLT
Po3ain 5. BumyLieHa LMPKYAALIA TENAOHOCIA B UMPKYAALINHUX KOHTYPax EHEPreTUYHUX YCTaHOBOK
Tema 5.1. FiapoagMHamMiyHi XxapaKTEPUCTUKM NOBEPXOHb, WO 0birpiBatoTbea
Tema 5.2. Metoam 3anobiraHHA NynbcaLiii TENNOHOCIA B LUPKYAALIAHUX KOHTYPax eHepreTMYyHMX yCTaHOBOK
Po3gin 6. MpoLecu TenionepeHocy y BUNaptoBaibHUX e1€MEHTAX EHEPreTUYHUX YCTaHOBOKTema 6.1.
TennoobMmiH Ha 3aHYPEHUX NaporeHepyrYMX NOBEPXHAX Ten0Bigaadi
Tema 6.2. TennoobMmiH y naporeHepytUYMx KaHanax B yMOBax BUMYLLEHOIO pyxy TeNJ0HOCIA
Po3gin 7. BU3Ha4YeHHSA rpaHUYHO A0NYCTUMMX TENJIOBUX HABAHTAXKEHb NMOBEPXOHb TEM0BIAAAYI Y
BUCOKODOPCOBAHMX TENJI00OMIHHMX anapaTax
Tema 7.1. MexaHi3m Kpu3um Ten1oBigaadi Npu KUNiHHi TENI0HOCIA Ha 3aHYPEHMX NOBEPXHAX Ten1oBigaadvi
Tema 7.2. KpuTnyHa ryctuHa Ten10BOro NOTOKY NPW KUNiHHI TEM/IOHOCIA HA 3aHYPEHUX MOBEPXHAX
Tennosigaavi
Tema7.3 KpuTHYHa rycTMHa Tens0BOro NOTOKY MNPY KUMiHHI TENJIOHOCIA Y NaporeHepyymx KaHanax B yMmoBax
BMMYLLEHOrO pyXy TenJIOHOCIA

4.HaBuyanbHi maTtepianu Ta pecypcu
OcHoBHa niTepartypa

ba3osa nimepamypa

1. KapeHko .M., XaputoHos O.M., EpmoneHko P.B. OcHOBM TenNOriApPaBAiKK AAEPHUX EHEPTreTUYHUX
YyCTaHOBOK. HaBuanbHMiA NocibHUK / Kunis: Kuiscbknin yHiBepcuTteT. 2010. — 359 c.
http://atom.univ.kiev.ua/books/tg.pdf

2. Kpaseupb B.HO Mpouecn Teno0bMiHy y MiHiaTIHOPHMX BUNApPHO-KOHAEHCALIMHMX cUcTeMax
oxonoaxkeHHs/ B.1O. Kpaseupb — Xapbkos. POl bposiH O.B., 2018. -288 c.

3. TennorigpaBniuHi npouecK B eHepreTUYHUX yCTaHOBKax. Po3paxyHKoBa poboTa [EneKTpoHHMI pecypc] :
HaBYaNbHUI NOCIOHUK gna 3400yBadiB CTyneHs 6akanaspa 3a 0CBiTHbO-NPOdECIMHOW NPorpamoto
«ATOMHI @NeKTPUYHI cTaHLii», cneuianbHicTio 143 «ATomHa eHepretuka» / KMl im. Iropa CikopcbKoro ;
yknag.: B. 10. Kpaseup, €. C. Anekceik, O. C. Anekceik. — EnekTpoHHi TekcToBi aaHi (1 ¢aiin: 1,13 M6air).
— Kuis : KNI im. Iropa CikopcbKkoro, 2022. — 49 c. https://ela.kpi.ua/handle/123456789/48478



https://ela.kpi.ua/handle/123456789/48478

JonomixHa simepamypa

4.

YenypHuin M. M. Teniosi po3paxyHKu naporeHepatopis. [HaBuanbHuit nocibHmK] / M. M. YenypHuii, 4.
B. CtenaHos, €. C. Kop)KeHKo. — BiHHMua: BHTY, 2006. - 155 c.

Kupunnos M.J., Opbes 0.C., Bobkos B.IN. CnpaBoYHUK NO TenJ0orMapaBaAMYecKUM pacyeTam (saepHble
peaKkTopbl, TeNN1006MEHHUKM, NaporeHepaTopbl) - M.: SHeproatommsaat, 1990, - 360c.
TennosblgeneHve B agepHom peaktope. [log pea. H.H. [loHomapesa-CtenHoro, - M.:
dHeroatomun3aar,1985, - 160c.

MNetyxos B.C., TeHnH J1.I., Kosanes C.A. TennoobmeH B AAepHbIX 3HepreTMyeckux ycraHosKkax/ bB.C.
MeTtyxos., - M.: dHeproatomusgat, 1986, - 470c.

HaByanbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNAIHU (OCBITHBOrO KOMMNOHEHTA)

Ockinbku amcumnnida ,TensorigpasniyHi npouecn B €eHepreTUYHMX YycTaHoBKax” mnos’A3aHa i3

avcumnnniHamun npodeciiHoi NiAroToBKK, TO i BUKNAAAaHHA € 3aMOPYKO0 NOAA/bLLIOIO 3aCBOEHHA CTYAeHTaMM
cneujianbHmx GaxoBux AMcuMNAiH, Ta dopmyBaHHA 6a3oBUX OCHOB NpodeciitHOT AiAAbHOCTI.

Ona Kpaworo 3aCBOEHHA HABYA/IbHOrO MaTepiany pPEeKOMEHAYETbCA NPOBOAUTU  NeKUil 3

BMKOPWUCTAaHHAM Hao4YHUX 3acobiB HaBYaHHA (NOKa3 cnaigis, poboTa 3 Po34aTOYHUM MaTepiasom); NPaAKTUYHI
3aHATTA PEKOMEHAYETLCA NPOBOANTU NiCAA BUBYEHHA NEBHOT YaCTUHU KypCy IeKLiN.

Neo
3/n

HasBa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnpgaKkTMUYHKMX 3aco6iB, NOCUNAHHA Ha AliTepaTypy Ta 3aBaaHHA Ha CPC)

Po3gin 1. ®isuka npouecis reHepauii naposoi ¢pasu

Tema 1.1. MexaHi3am npouecy Tenn1006miHy Nnpy Ny3sMpKoBomMy Ta NAiBKOBOMY KUMiHHI.

NEKUIA 1. 3akoHOMIipHiCTb 3apoarKeHHA, 3pOoCTaHHA, BigpuBy Ta pyxy naposux 6ynbballok.
MexaHi3m npouecy Tenn1006MiHy NpW NY3MPKOBOMY KMMiHHI. KpnBa KMNiHHSA.

CPC: IHTEHCMBHICTb TENNOO0OMIHY MPU KNNiHHI y BennKomy o06’emi. TennoobmiH npu nniBkoBomy

KUMiHHI.

Po3gin 2. TennorigpasnidiHi pexxumu aBo¢dasHUX NOTOKIB

Tema 2.1. CTPyKTYpHi 3MiHM NapOBOAAHOrO NOTOKY B NapoOreHepylo4mnx eJieMeHTax.
NEKUIA 2.MapameTpu ABodasHOro noToky. FOMOreHHU, reTeporeHHu i agiabaTtHMin NOTOKM.
CPC: Pexxumm pyxy.

Tema 2.2. PisnyHi ocobamnsocTi npouecis rigpoguHamiku Ta Ten1006MiHy y naporeHepyroumx
KaHanax.
NEKUIA 3. [OudepeHuinHi piBHAHHA rigpogMHamikn. OCHOBHI uuMcna nogobu, wWwo
XapaKTepusyoTb rigpoanHamiky i TenaoobmiH ABohasHOro NOTOKY.
CPC: Po3nogin wBMAKOCTI B Nepepisi Tpybu npmn namiHapHomy Ta TypbyneHTHOMY pyxax.

Po3gain 3. Pyx aABoda3HOro NOTOKY y NaporeHepyroumnx KaHanax

Tema 3.1. OcHOBM pO3pPaxyHKy rigpaBAiyHOro onopy KaHasiB AAepPHUX PEaKTopiB B yMOBaxX pyxy
yepes HUX 0AHOG¢A3HUX NOTOKIB.
JIEKLIA 4. Pyx ogHoba3HOT pianHK, WO He CTUCKAETbeA y Tpybax. KoediuieHTn onopy y Tpybax.
CPC: 3anexHicTb KoedilieHTIB onopy Big, XapaKTepy Teuii.

Tema 3.2. OCHOBM pPO3paxyHKy FiApaB/iyYHOro onopy KaHaniB AAepHUX peaKkTopiB B ymoOBax
pyxy yepe3 HUX ABO¢pA3HMUX NOTOKIB.

JIEKLIA 5. OcobaumBocTi pyxy ABodasHOI pigMHKN B KaHanax eHepreTMYHUX yCTaHOBOK

CPC: Micugesi onopwu.

Po3ain 4.AHaniTMUHMIT MeToA OLiHKM Tenno rigpaBniuHoi HAZIMHOCTI NPAMOTOYHUX NOBEPXOHb
HarpiBsy

Tema 4.1. TennorigpaBniyHa po3BipKa NapanenbHUX KaHanis..
NNEKUIA 6. OcHOBHIi nepeaymoBun AAA aHaNITUYHOrO AOCAIAMEHHA TenaoriapasaiyHoi
HaZiNHOCTI cMCTEMM NapanenbHUX NAapOoreHepyoYnxX KaHanis.
CPC: KoediuieHT TensoBoi i rigpaBnivyHoi po3BipKMu.

Tema 4.2. be3po3mipHe piBHAHHA rigpasBAivyHOI Aiarpamu.
NEKLIA 7. BuBig 6€3p0o3mipHOro piBHAHHA riapasnivHoi giarpamu (BPra).
CPC: KOHCTPYKTUBHO BUTPaTHWUIM NapameTp. PisnyHuMiA ceHc.

Tema 4.3. AHani3 BNAMBY KOHCTPYKTUBHUX 0COBAMBOCTEN eleMeHTy Ha TenoriapaBaiuHy
po3BipKy.




NEKUIA 8. MonusicTb BUKOpUCTaHHA BPIO, anAa aHanisy BRAMBY peXUMHUX daKTOpiB Ha
TenaoriapasniyHy pPO3BipKY.
CPC: YMOBW pO3BUTKY EKCTPEMA/IbHUX 3HAYeHb KoediLliieHTa TENN0BOI PO3BipKM.

9. Tema 4.4. Ocob6AMBOCTI rigpoAMHaMIKM KONEKTOPHUX cUcTem.
JNIEKLIA 9. OcobamBocTi riapoanHamMikm KONEeKTopiB, AKi po34atoTb Ta 36MpatoTb NOTIK.
CPC: XapaKTep Teuii B KONIEKTOpaXx.

Po3ain 5. HeBuMyLLeHa UMPKYAALIA TENNOHOCIA B LUPKYNALIAHUX KOHTYpaX eHepreTUYHUX YCTaHOBOK

10 Tema 5.1. BU3HaueHHsA pyLIiiiHOro Ta KOPUCHOrO HanopiB LUMPKYAALi.
NEKLIA 10. PywinHuii Hanip. KopucHuiA Hanip.
CPC: LUBnAaKicTb LMpRynALii.

11 Tema 5.2. OujiHKa HaZiMHOCTI HeBUMYLLEHOT LUPKYAALLii.

NEKUIA 11. TigpoanHamiyHa xapakTepucTuKa Tpybu npu NigMOMHOMY Ta OMYCKHOMY pyXy
ABodasHoro noTokKy. LUBMAKICTb NigKMBAEHHA.

CPC: Pexxum 3acToro umpKynaLii.

PO34I/1 6. BumyLueHa UMPKYAALIA TENIOHOCIA B LUPKYAALIMHUX KOHTYPaX eHepreTU4HUX YCTaHOBOK

12 Tema 6.1. FigpoanHamiuHi XapaKTepuUCTUKM NOBEPXOHb, W0 0birpiBatoTbcs.

NEKUIA 12. OcHOBHi nepegymoBM AnA aHaNiTUYHOrO AOCAIAMEHHA CUCTEMWM MapasiefibHUX
naporeHepy4vmnx KaHanis

CPC: lgpoanHamiyHa HecTabinbHICTb.

13| Tema 6.2. Metoam 3anobiraHHA Nyabcauiii TENJIOHOCIA B LUPKYAALIMHUX KOHTYpPaX eHepreTUdHUX
YCTAaHOBOK.
NEKUIA 13. XapaKTep ny/abcauii NOTOKY B naporeHepywumx Tpybax. BinbHi Ko/MBaHHA.
Mynbcauii npw nocTinHOI TennoBsiaaaui.
CPC: Nepioa i amnniTyga nyabcauii.

Po3gin 7. Mpouecu TennonepeHoCcy y BUNaploBasibHUX e/IeMeHTaX eHepreTUYHUX YCTaHOBOK

14 Tema 7.1. Tennoob6miH Ha 3aHYPEHUX NAapPOreHepyoUYnX NOBEPXHAX Ten0oBiaaaui.

NEKUIA 14. Bnave peskux ¢akTopiB Ha iHTEHCUMBHICTb TenaoobmiHy npu bynbbalkoBomy
KUMiHHI (TUCK, piBeHb rpaBiTau,i, BUCOTa piBHA pigMHK, OpiEHTALA Y NPOCTOPI, WWOPCTKICTb).

CPC: Po3paxyHKoBi popmyan.

15 Tema 7.2. TervioobmiH y NaporeHepyrouMX KaH/1aX B YMOBaX BUMYLLIEHOTO pyXY TEMVIOHOG.

NEKUIA 15. Bnave WwWBMAKOCTI PiANHM | NAapOBMICTY NOTOKY Ha iHTEHCUBHICTb TENI006MIHY Npu
6ynbbalwkoBoMy KuMiHHI. Mpouecn TennoobmiHy B AMCMEPCHO-KiNbLEBOMY MNOTOL. |IHTEHCUBHICTb
Tenn006MiHy Npu KMUMiHHI B yMOBax HanpaB/IEHOrO PyXy PignHU.

CPC: Tenn00bMiH Npu KMNiHHI PigWHK, WO He gorpiTa.

Po3ain 8. BU3HaueHHA rpaHUYHO A0NYCTUMMUX TENNOBUX HaBaHTaXXeHb NOBEPXOHb TenioBiaaaui y
BUCOKOPOpCOBaHMX TenI006MIHHUX anapaTax

16 Tema 8.1. MexaHi3m Kpu3u TennoBiaaadi NPy KUNiHHi TeNA0OHOCIA Ha 3aHYPEeHUX NOBEePXHAX
Tennosigaavi.
Tema 8.2. KputnuHa ryctuHa Ten1oBoro NOoToKy Npu KMNiHHI TENJIOHOCIA HA 3aHYPEHUX NOBEePXHAX
Tennosigaavi.

NIEKUIA 16. Tennosa Ta rigpoAnHamiyHa Teopii KPU3M TennoobMiHy NpU KUMNiHHI piguHK Ha
3aHYPEHUX NOBEPXHAX TENA00OMiHY. BNANB peXXMMHUX NapamMeTpiB Ha KPUTUYHWI TENNOBUIA MOTIK
NP KMMiHHI HacCMYeHOT PiaANHK. PIBHAHHA ANA PO3PaxXyHKY KPUTUYHIM I'YCTUHI TENA0OBOrO NOTOKY.

CPC: HecrTiikictb no lenbmronbuy. HecTikictbe no Teinopy. Bnave HegorpiBy pianHu oo
TemnepaTypy HAaCUYEHHA Ha KPUTUYHY TYCTUHY TEM/I0BOTO MOTOKY.

17 Tema 8.3 KputnuHa ryctMHa Tens10Boro NOTOKy Npu KMNiHHI TENJI0HOCIA Y NaporeHepyo4umnx
KaHasax B yMOBaX BUMYLLEHOTO PyXy TEMJIOHOCIA.
JNEKLIA 17. Npupoaa Kpmsn TennoobmiHy npu KMniHHi B KaHanax. Kpusa tennoobmiHy gpyroro
poAy NP KUMiHHI y Kpyramx Tpybax.
CPC: Kpusa TensioobmiHy gpyroro poay y KinbLieBUX KaHanax.

18 3anik

MpaKTUYHi 3aHATTA

Ne HasBa TemMu 3aHATTA Ta Nepenik OCHOBHMUX NUTaHb
3/n (nepenik AnpakTUYHMX 3acobiB, MOoCMNaHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)

Po3pin 2. TennorigpasnidiHi pexxumu aBodpasHMUX NOTOKIB




1 Tema 2.2. ®i3nyHi ocob6aMBOCTI NpoueciB riapoaMHamiKu Ta Tenn1006miHy y naporeHepyrUmnx

KaHanax
BuxigHi AaHi 40 TennorigpasaiyHOro pPOo3paxyHKy TemnepaTtyp B OCHOBHWUX efleMeHTax
TennoBuAiNatoYoi 36ipku.

Po3ain 3. Pyx ABoda3HOro NoToKy y naporeHepyroumnx KaHaaax

2 Tema 3.1. OcHOBM pO3pPaxXYHKY FiapasAiYHOro onNopy KaHa/iB A4EepPHUX PpeaKTopiB B yMOBax
pyXy 4yepe3s HuxX ogHodasHUX NOTOKIB
MeToan po3paxyHKY OCHOBHMX FEOMETPUYHUX XaPaKTEPUCTUK aKTUBHOI 30HWU ALEPHOro
peaKkTopa. 3aneXHicTb KoedilieHTIB ONOpPY Bif XapaKTepy Teuii.

3 Tema 3.2. OcHOBM PO3pPaAXYHKY riapasniyHOro onopy KaHanis AAepHUX peaKTopiB B yMOBax
pyXy 4yepe3 HuxX gBodasHUX NOTOKIiB
OCHOBHi reOMeTpMYHI NapaMeTpu TenaoBMAINAYO0I 36ipKK. MeToam iXx po3paxyHKy.

Po3ain 4. AHaNiITUYHMIA MeTOoA, OLIHKU TenAo riapaBAiYHOI HAAIAHOCTI NPAMOTOYHMUX NOBEPXOHb HarpiBy

4 Tema 4.1. Oco6au1BOCTi rigpoAMHAMIKU KONIEKTOPHUX CUCTEM
KoedoiuieHTn Tennosoi i riapaBaiyHoi po3BipknU. be3posmipHe piBHAHHA rigpaBAivyHOI Aiarpamu,
KoedilieHT cymapHOi HEPIBHOMIPHOCTI, KOHCTPYKTUBHO - BUTPATHUI NapameTp

Po3ain 5. HeBumylueHa UMPKYAALIA TENNOHOCIA B LUPKYAALIMHUX KOHTYPaX eHepreTMYHUX YCTaHOBOK

5 Tema 5.1. BU3sHauyeHHsA pyLliiHOro Ta KOPUCHOrO HanNopiB LUPKyAaLii
Po3paxyHOK BUTpaTh Ta WBUAOCTI TEMJIOHOCIA NPOCTOrO LIUPKYAALIMHOTO KOHTYpY.

Po3ain 6. BumylueHa LUpPKYNALA TeNNOHOCIA B LUPKYNALIMHUX KOHTYPaX eHepreTUUHMX yCTaHOBOK

6 Tema 6.2. Metoau 3anobiraHHA Nyabcauiii TENJOHOCIA B LUPKYNALIAHUX KOHTYpax
Po3paxyHOK amnniTyay nyabcauiii TemMnepaTypyu B UMPKYAALIMHUX KOHTYypax eHepreTUYHUX
YCTaHOBOK.

Po3gin 7. Mpouecu TennonepeHoCcy y BUNapoBaJibHUX e/leMeHTaX eHepreTUYHMUX YCTaHOBOK

6 Tema 7.1. Tennoob6miH Ha 3aHypeHUX NaporeHepy4YMX NOBEPXHAX TenaosBigaadi
Bnane BM3Ha4Ya/NbHUX (AKTOPIB Ha IHTEHCUBHICTb TENI006MIHY Npu B6ynbOaALIKOBOMY KUMiHHI
dopmynu ana pospaxyHKy koeodiuieHTiB TenioBiaaayi y sennkomy ob’emi .

Po3ain 8. BUsHaueHHA rpaHMYHO A0NYCTUMUX TENJIOBMX HAaBaHTAXKEHb NOBEPXOHb Tenn0BiaAaui y

BUCOKOOpPCOBAHMX Ten1006MiHHMX anapaTax

7 Tema 8.1. MexaHi3m Kpusu Tennosigaadi NPy KMNiHHI TENJIOHOCIA HA 3aHYPEHUX NOBEPXHAX
TennoBigpavi

Po3paxyHKOBi 3aneKHOCTi ANA BM3HAYEHHA KPU3M TennoobMiHy MpU KUMiHHI pPiguHU Ha
3aHYpPEeHUX NOBEPXHAX TENN00OMIHY.
Tema 8.3 KpuTnuHa ryctMHa Tens10BOro NOTOKy Npu KUNiHHI TENJIOHOCIA Y NaporeHepyoumnx

KaHasax B yMOBaX BUMYLLEHOrO pyxy TEeNJIOHOCIf.

KpUTMuHWMiA TennoBuii NOTIK Ta 3anac 40 KpM3M TensoobmiHYy B OCHOBHMX enemeHTax

TennoBMAiNAYOoi 36ipKu.

8 | MoaynbHa KOHTPO/bHA poboTa

9 | 3axucrt PP

6.CamocrTiiiHa poboTa cTyaeHTa

Ne

Hasgsa Temu, WO BUHOCUTBLCA Ha camocTiliHe onpauyrBaHHA

IHTE@HCUBHICTb TeNI006MiHY NPU KMMNiHHI y BeiMKoMy 06’ emi. Tens1006MiH Npu NAiIBKOBOMY KUMiHHI.

Pexxnmu pyxy

Posnogin wenakocti B nepepisi Tpybm npu namiHapHoMy Ta TypOyNeHTHOMY pyxax.

3anexHicTb KoedilieHTiB ONopy Big XxapakTepy Tedii.

Micuesi onopw.

KoediuieHTH TenaoBoi i riapaBaiyHoi po3BipKu.

KOHCTPYKTMBHO BUTPATHUI NapameTp. QisnyHNit ceHc.

YMOBW pO3BUTKY EKCTPEMA/IbHUX 3HAYeHb KoediLliEHTa TENN0BOI PO3BiPKM.

OO NO R IWIN

XapaKTep Teuii B KONeKTopax.

LBnAKicTb UMpPKyAALi.
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Pexnm 3acToto umpKynauii.
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N

rapoamMHamiyHa HecTabinbHICTb

=
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Mepioa i amnniTyga nynbcauii




14| Po3paxyHKoBi popmynu.

15| TennoobmiH Npu KNNiHHI PiAVHMK, WO He AorpiTa.

16| Hecrinkictb no Nenbmronbuy. HecTilikicTb no Telnopy.

17| Bnaue Heporpisy piavHM A0 TEMNEPATYPU HACUYEHHS HA KPUTUYHY FYCTUHY TENNOBOMO NOTOKY.

18| Kpusa TennoobmiHy apyroro poay y KinbLeBux KaHanax.

MoniTnKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMMOHEHTA)
Cuctema BUMOT, AKi BUKNa4a4y CTaBUTb nepes CTy4eHTOM:

— TOTOBHICTb BiAMNOBiAEN NPU ONUTYBAHHI;

— aKTUBHICTb, NiAroTOBKA KOPOTKMUX AOMOBIiAEN UM TEKCTiB, BiAKAOYEHHA MObBINbHUX TenedoHis;
BiZANOBIAHO A0 3aBAaHHA BWK/AaZaya BMKOPMUCTAHHA 3acobiB 3B’A3Ky A5 MOWYKY iHbopmauii B
IHTepHerTi;

— 330X04yBa/ibHi 6anM Ha[ATLCA Y BiANOBIAHOCTI 4O «CUCTEMM OLLIHIOBAHHA PE3yNbTaTiB HABYAHHA»,
wrpadHi 6anm € 3acobom npoTUAii nnariaty Ta HECBOEYACHOMY BUKOHAHHIO 3aBAaHb;

— MOAiTMKa gepnaiiHiB Ta nepecknagaHb NONAFAE Y BUKOHAHHI MOTOYHUX MOAY/bHUX PobiT, 3aBaaHb
NPaKTUYHKUX 3aHATb | CPC g0 no4vaTKy cecii;

—  MOJITMKa WoA0 akageMiyHoi A06poYecHOCTI BigNoBiAaE 3araibHUM NOMOKEHHAM, NPUAHATUM Yy «KII
im. CikopcbKoro» (getanbHiwe: https://kpi.ua/code);

—  MOAITMKa HaBYaNbHOI AMCLUMMJIHM CNPSIMOBaHAa Ha PO3BUTOK iHAUBIAYaNbHUX 34i6HOCTEN B HANPAMKY
HabyTTA KOMMNETEHTHOCTEM LWOAO CTBOPEHHA Ta MOAEPHi3aLil Cy4acHUX EHEePreTUYHUX CUCTEM,
YHiKanbHOro o06s1agHaHHA B €HepreTMYHii ranysi, a TaKoX B HAMPAMKY pPO3LIMPEHHs coep
3aCTOCYBaHHA OTPUMAHUX 3HAHb, YMiHb | JOCBIAY;

— 3a Da)kaHHAM CTYAEHTIB, OOMYCKAETbCA BMBYEHHSA MaTepiasly 3a AOMOMOrOK OHAaMH-KypciB 3a
TEMATMKOIO, AKA Bi4NOBIAAE TEMATUL KOHKPETHUX 3aHATb.

8. Buau KOHTPOIO Ta PeMTUHIoBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)
BrAM KOHTPOAIO 3HAHb CTYAEHTIB 3 ANCLUNAIHMU:

- BiANOBIAi Ha NeKLUiMHNX 3aHATTAX;

- BUKOHaHHA MKP;

- BUKOHAHHA i 3axuct PP;

- BigNoBiAb Ha 3a.ikKy.

PENTMHI cTyAEeHTa 3 AMCLUMNJIIHM CKNaaaeTbea 3 6anis, AKi BiH oTpUMye 3a:

1) B cepeaHboMy N'ATb BiANOBIAEN KOMKHOMO CTyAeHTa Ha 3aHATTAX (Ha OAHOMY 3aHATTI OMUTYHOTbCA
NPM6AN3HO 2 CTYAEHTU; NPU cepeaHin uncenbHocTi rpynu 10 ocib i 25 3aHATb (34 roguHu nekuii i 16
roAuH NPaKTUYHUX 3aHATb) OTpMMyemo: 2-25/10~ 5 Bianosiaeit);

2) BWKOHaHHSA 3aBaaHb CPC;

3) BWKOHaHHA MKP;

4) BWKOHaHHSA i 3axucT PP;

5) Bignosigp Ha 3aniky.

1. OnNUTYBaHHA Ha NEKLiiHUX 3aHATTAX

Barosuii 6an — 1. MakcumanbHa KifbKicTb 6aiB CTyAeHTa Ha BCiX 3aHATTAX: r=2 6an x 5 = 10 6anis.

KpuTepii ouiHOBaHHA:

2 6aniB — noBHa BipHa Bignosiagb, 1 6an — BipHa BiANOBIAb, ane MiCTUTb HecyTTeBi noMmuaku; 0 6anis —

BiACYTHICTb BipHOI BigNOBiA;.
2. BuUKoHaHHA 3aBgaHb CPC
Barosuit 6an — 0,5 (3a KoXKHe 3aBaaHHA). MakcumanbHa KinbKicTb banis (3aBgaHHA CPC BMAatoTbeA
NicNs KOXKHOI NeKLUii, CTPOK 3a4a4i 3aBAaHHA — He Mi3HilWe HiXK Yepes TUXAeHb): r,= 1 6an x 16 = 16 6anis.
BMKOHaHe 3aBAaHHA HAaJAETbCA BUKAAAAYY Y BUTNALI KOHCNEKTY, BUKOHAHHS 3aBgaHb CPC obos’sizKkose.
KpuTtepii ouiHIOBaHHA:

1 6an — B noBHOMY 06’eMmi i BUaCHO HagaHe 3aBAaHHA; 0 6aniB — He BYACHO HagaHe 3aBAaHHSA.

3. MopgynbHa KOHTpoJibHA po6oTta (MKP)

MakcumanbHa KinbkicTb 6anis 3a MKP (Tpu nutaHHA ouiHioloTbeA no 10 6anis) : rz= 30 6anis.

Kputepii ouiHOBaHHA:
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10 6anie — noBHa BipHa BignoBiab Ha 3aBAaHHS; 8...9 6aniB — BiANOBIAb Ma€ HecyTTEBI NoMuUAKK; 5...7
6anis — HenoBHa Bignosigb; 0..4 6aniB — HasABHICTb CYTTEBMX MOMMUJIOK B HEMOBHIilA Bignosigi abo
BiACYTHICTb Bignosig,.

4. BUKOHaHHA i 3axuct PP

MaKcumanbHa KinbKicTb 6aniB 32 BUKOHaHHA PP gopiBHoe 34 6anu, 3axuct — 5 6anis, omke ry= 34+10=
44 6anw.

KpuTepii ouiH0OBaHHA BUKOHaAHHA PP :

34 6ann — MOBHICTIO BipHO BUKOHaHe 3aBAaHHA, odopmaeHo 3riaHo sumor; 30...33 6anan — nosHicTO
BiPHO BMKOHAHe 3aBAaHHA, afe Woao 0bopMIeHHs € 3ayBayKeHHs; 20...29 6aniB — BMKOHaHe 3aBAaHHA MaE
HEeCyTTEBI MOMU/IKY, AKI He NoTpebyloTb BunpasneHHs; 10...19 6aniB — BUKOHaHe 3aBAaHHA MA€E NOMMUIIKM,
AKi notpebyloTb BuMpasneHHA; 0..9 6aniB — BUKOHAHE 3aBAAHHA Ma€E CyTTEBI MOMWKKM, poboTa He
3apaxoBaHa, noTpebye nepepobaeHHs.

KpuTepiil oLiHIOBAHHSA 3aXMCTy pO3paxyHKoBOT poboTu:

5 6aniB — noBHa BipHa BigNOBiIAb Ha NOCTaBAEHI 3aNUTaHHA 3a TEMOIO PO3paxyHKoBoi pobotu; 4 6ann —
BiANOBiAb Ma€ HecyTTeBI MOXMOKM; 3 6anM — HenoBHa BigNOBiAb; 2 6aAN — HaABHICTb HECYTTEBUX MOMUIOK
B HenoBHin Bignosigj, 0..1 6ann — HasBHICTb CYTTEBMX MOMW/IOK B HEMOBHIN Bianosigi abo BigcyTHICTb
Bi4NOBIAl, 3aXMCT HE 3apPax0BaHO

5. Bignosiai Ha 3aniky

3anikK NpoBOANTLCA Y MUCbMOBO—YCHIN Popmi. binet cknagaeTbca 3 TPbOX TEOPETUYHUX NUTaHb. [epenik
NUTaHb HaBeAEeHUIM Yy 40AaTKY A0 cunabycy ancumnnidn. Nepui aBa TEOPETUYHUX NMUTAHHA OLiHIOTLCA No 15
6ani., a TpeTte — 10 6anis. To6TO, MakCcMManbHa KifbKicTb 6aniB 3a BUKOHaHe 3aBaaHHA 15+15+10 = 40 6anis..

KpuTepii ouiHIOBaHHA:

KoykHe NUTaHHSA 3aniKoBOi POOOTU OL,HIOETHLCSA 3riAHO A0 CUCTEMM OLHIOBAHHA:

— noBHa BiagnoBiab (He meHwe 90% noTpibHoT iHpopmauii) — 14...15 (10) 6anis;

— [0CTaTHbO NOBHa BiANOBiIAb (He meHwe 70% noTpibHOT iHbopMmaLii, abo He3HauHi HeTo4HocTi) — 11...13
( 9) 6anis;

— HenoBHa Bianosiab (He meHwe 60% NoTpibHOT iHbopMaLii Ta AesKi NnoMUAKK) —6...10 (7...8) 6anis;

— He3aAoBi/ibHa Bignosiab (MeHLwwe 60% noTpibHol iHdopmaLji Ta nomMmunKkn) — meHwe 5 (6) 6anis..

WrpadHi 6anm:

—[0AaTKOBE MUTAHHA 3 TeM NeKLUiNHOro Kypcy OTPUMYIOTb CTYAEHTU, AKi He Bpanu yyacTi y poboTi
neBHOro 3aHATTA. HesagoBinbHa BignNoBiAb 3 4043aTKOBOrO NMUTAHHA 3HUMKYE 3arasibHy OLLiIHKY Ha 3 6anu.

Po3paxyHOK LWKaAu pernTuHry 3 aucumnninm (Rp):

Cyma BaroBux 6aniB KOHTPO/IbHUX 3aX0AiB B CEMECTPi (CTapTOBUI PEUTUHT) CKNajaE:

R.=ri+ ryt ratry.

e r; — penTnHrosi abo Barosi 6anun 3a KOXHUI BUA PobiT 3 AUCLUNAIHN.

MaKCUMMaabHO MOXKINBUN CTAPTOBUN PENTUHT: Re = 10+16+30+44 = 100 6anis.

HeobxigHoto yMOBOK AO0MNYCKY A0 3a/iKy € NO3UTUBHA OLiHKA 3 BUKOHAHHA BCix 3aBgaHb CPC, 3axuct
pO3paxyHKOBOi pob0TH Ta CcTapToBMI PerTUHT He meHwe 0,25 x Rc = 25 6anis.

AKLWO B MPOJOBXK CEMECTPY CTyAeHT oTpumas binbwe 60 6aniB, BiH Mae NPaBO OTPMMATU OLLiHKY
«aBTOMaTOM» 3rigHO TabauLli BignoBiAHOCTI peTUHIroBMx 6anis oLiHKaM 3a YHIBEPCUTETCLKOIO LWKanoto (aus.
HUXK4e). HalBuLa OUiHKa «aBTOMATOM» He BUCTAB/IAETbCA.

CTyaeHTH, AKi Habpann B ceMecTpi PENTUHT 3 AUCLUUNIIHM MeHLUe, HiX 25 6aniB abo He BUKOHaNM YMOB
OONYyCKY Ha 3aniK, 3060B'A3aHi A0 MNo4YaTKy eK3aMeHalilHol cecii nigBULMTM MOro, iHaKlie BOHWU He
[AONYyCKaloTbCA A0 3aAiKy 3 LiEl ANCUMNAIHK | MatoTb aKageMiuHy 3aboproBaHicThb.

3anikoBa cknagoBa R WwWKanu aopisHioe: Rg = 40 6anis.

TaKMM YMHOM, MaKCUMa/IbHa KinbKicTb 6anis Npun 34a4i 3a0iky 3a PeUTUHIOBOIO LKA 3 AUCUUNAIHN
(y peiTnHroBumx 6anax He BpaxoBytoTbcA 6anu 3a BigNOBiAi Ha 3aHATTAX | BUKOHaHHSA 3aBaaHb MKP) cknapae:

Rp = Rc + Rg = 60 + 40= 100 6anis.
Tabnunugs BianoBiagHOCTI peiTMHroBUX H6aniB OLiHKaM 3a YHIBEPCUMTETCbKOIO LWKAJIoH

Kinbkictb 6anis OuiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 LocTaTHbO
MeHwe 60 He3apaoBinbHO
He BMKOHaHi ymoBM oOMNYCKY He ponyuweHo




Mpoueaypa ocKap>KeHHA pe3yNbTaTiB KOHTPOJIbHUX 3aX0A4iB

CTyoeHTM MatoTb MNpPaBO i MOXAMBICTL NigHATM Oyab-AKe NUTaHHA, fAKe CTOCYETbCA Mpoueaypu
KOHTPO/IbHMUX 3axXxOZiB Ta O4iKyBaTW, WO BOHO OyAe PO3rAAHYTO 3rigHO i3 Hanepes BW3HAYEHUMU
npoueaypamu  (getanbHiwe: https://osvita.kpi.ua/2020 _7-170, https://document.kpi.ua/files/2020_7-
170.pdf).

CTyAeHTU MatoTb NPaBO OCKaPXKMUTU Pe3ybTaTM KOHTPOIbHUX 3aX04iB, a/ie 060B’A3KOBO apryMeHTOBaHO,
MOACHUBLLM 3 AKUM KPUTEPIEM HE MOroAXKYIOTbCA BiANOBIAHO A0 OLiHOYHOTO ncTa Ta/abo 3ayBaskeHb.

Hopmun eTMUYHOI NoBeAiHKM CTYAEHTIB i NpauiBHUKIB BU3HAYeHi y po3aini 2 Kogekcy vecTi HauioHanbHoro
TEXHIYHOTro yHiBepcuteTy VYKpaiHM «KWIBCbKMI MNOAITEXHIYHMIA  iHCTUTYT imeHi Irops CikopcbKoro»
(metanbHiwe: https://kpi.ua/code).

9. Mepenik numMaHs, AKi BUHOCAMbCA HA ceMecmposuli KOHMPOb
1. Jucmanyiiine nasuaums.:

B ymoBax AWUCTAHUIMHOIO peXMmy opraHisalis OCBiTHbOro npouecy 3A4iMCHIOETbCA 3 BUMKOPUCTAHHAM
TEXHONOTI ANCTAHLIMHOMO HaBYaHHA: NAATGOPMU ANCTAHLIMHOMO HaBYaHHA « CIKOPCbKMI» Ta «ENEKTPOHHMIA
Kamnyc». HaByanbHW npouec y AUCTaHUIMHOMY pPeXMMi 34iMCHIOETbCA BiAMNOBIAHO A0 3aTBEpPAMHKEHOro
pO3KNady HaBYaNbHUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPWUCTAHHAM Cy4aCHUX pecypciB NpoBeAeHHA
OHNaNH-3ycTpiven (opraHisauia Bigeo-KoHdepeHLUilt Ha nhatdopmi Zoom).

2.  Has4yaHHA 8 ymo8aX MPABOBO20 PEHUMY BOEHHO20 CMAHY:

- nepenbayae nposeAeHHA YCiX BUAIB 3aHATb AMUCTAHUiIMHO (3 BUKOPUCTAHHAM CUHXPOHHOI
abo acuMHXpPOHHOI MoAeni OCBiITHbOI B3aemogii), y BigNoBiAHOCTI A0 PernameHTy opraHisauii OCBiTHbOrO
npouecy B AWUCTAHLIMHOMY peXxumi Ta [oNoKeHHA Npo AucTaHuinHe HaByaHHA B KMl im. Irops CikopcbKoro;

- KiHUEBi TepMiHM BMKOHAHHA iHAMBIAYa/NbHUX 3aBAAHb i 3aBA4aHb CAMOCTIMHOI poboTu
nepeHoCcATbCA Ha KiHelb cemecTpy (3 060B’A3KOBMM BUKOHAHHAM i 3aXMCTOM);

- Y PEWTUHrOBY CUCTEMY OLLiHIOBAHHA BHOCATbCA 3MiHM CTOCOBHO HapaxyBaHHA LWTpapHUX
6aniB 3a He CBOEYACHe BUKOHaAHHA 3aBAaHb: WTpPadHi 6ann He HapaxoByOTbCA.

3. [nsa cTyAeHTiB iCHYE MOXAMBICTb 3apaxyBaHHA (y BUrAaAi AoaaTtkosux 6anis o pentuHry ao 20
6anis):
— cepTUdiKaTiB NPOXOAXKEHHA ANCTAHLIMHMX YM OHNAMH KYPCiB 33 TEMATUKO ANCLMMNAIHY;
- cepTudikartis, AKi NiATBEPAKYIOTb Y4aCTb Y HAYKOBO—MPAKTUYHUX | HAYKOBUX KOHbEepeHL,iax
33 TEMATUKOI ANCUMNAIHNY;
— ny6niKauin cTaTTi y HAYKOBOMY KYPHaJli 32 TEMATUKOK AUCLMUMIHMN.

dopartok 1

Mepenik TeopeTUUHUX NUTAHb 3aNiKOBOI po60oTH

1. 3aKOHOMIpPHICTb 3apOAKEHHA, 3POCTaHHA, BiAPUBY Ta pyXy NapoBux OyabbaLloK.

- TOMOTeHHe Ta reTeporeHHe 3apoaKeHHA NapoBux 6ynbballoK, KPUTUYHMIA pagiyc 3apoaKa NapoBoro
nysupa, ¢asosa Aiarpama piauHu;

- NyAbcaLii TeMnepaTypy NOBEPXHI HarpiBy Nig, 3pocTatodin naposii bynbballkM, 6anaHc cun, Wo AitoTb
Ha naposy bynbballKy, WBMAKICTb 3POCTAHHA NapoBux Nysunpis, popmyna Pputua.

2. MexaHi3m npouecy Tenn1006MiHy Npu Ny3MpKoOBOMY KMMiHHI. KpuBa KUMiHHA.

- 3ara/ibHi 3aneXXHoCTi 4na KoedilieHTiB TeN0BigAaYi NPW NY3UPKOBOMY KMMiHHI

- baKTOpWU, AKI BNANBAIOTb HAa IHTEHCUBHICTb TEMNIOBIAAAYI NPY KMMiHHI Y BEIMKOMY 06’ emi

3. Tennoo6MiH Npu NAIBKOBOMY KUMiHHI

4. NapameTpu ABOXPa3HOro NOTOKY

- TOMOreHHWIN, reTeporeHHNn M apiabaTHUIM NOTOKW, MacoBa BUTPATA CyMilli, BUTPATHUI MacoBUi
NapoBMICT M BUTPATHMN MACOBUIA BMICT PiguHu;

- BUTPATHMUI 06’EMHMIA NAPOBMICT U BUTPATHUIN 06’EMHUI BMICT PiANHKU, BUTPATHA YCTUHA NOTOKY U
iCTUHHA ryCTUHA NOTOKY;

- CepefHs MacoBa LWBMAKICTb, WBUAKICTb LMPKYAALIl, NnpuBeAeHi WBMAKOCTI pigKoi i napoBoi ¢as,
iCTUHHI WBMAKOCTI pigKoi i napoBoi ¢as, iCTMHHA cepeAHA WBKUAKICTb NOTOKY, BUTPATHA cepeaHA LWBMAKICTb
NOTOKY i BiAHOCHA WBMAKICTb dpa3

5. Pexxumu teuvii

- Knacuoikaujia pexxumis Tedii, 3miHeHHA §, T, T No A0BXKUHI TpybU, WO 0b6irpiBaeTbLCs;

- 0AATKOBI Teui B ropM30oHTaIbHUX Tpybax, Aiarpama pexumis Tedii 414 BepTUKaAbHOro NapoBOAAHOIO
NMOTOKY
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6. AudepeHuianbHi piBHAHHA rigpoaMHaMIKK

- PIBHAHHA PyXy B NPOEKL,isfX Ha Bici KoopaMHaT (piBHAHHA HaBbe- CTOKCca);

- PiBHAHHA HEPO3iPBaAHOCTI, LLLO BMPAXKAE 3aKOH 3beperkeHHA maTepii;

- PiBHAHHA eHeprii, Lo BUPArKae 3aKOH 3beperkeHHA eHeprii;

- PiBHAHHA nNpodinto WBMAKOCTI Ha AiNAHUI rigpogvHamiyHoOi cTabinisauii npu  namiHapHoi i
TypbyneHTHOI Teuii, piBHAHHA pyxy 414 NapoBoi ¢pa3u;

- pPiBHAHHA He pPoO3ipBaHOCTI 414 NapoBoi pasun.

7. OCHOBHI YMcna noaobu, Wo XxapaKTepmsyoTb rgpoamnHamiky ABOPa3HOro NOTOKY

- yucno Ppyaa, noro ¢isnyHKUI ceHc, uncno PetHonbaca, Moro ¢isMYHUN CEeHC;

- yucno dnnepa, moro disnyHMM ceHe, Komnnekc Kytatenaase.

8. lpgpasniyHi onopwm

- nepenaz TUCKY B KaHani AP, yTpaTa TUCKY Big TepTs;

- yTpaTa TUCKY B MicLueBMX ornopax, HiBenipHUiA nepenag TUCKY;

- yTpaTa TUCKY Bif, NPUCKOPEHHA MOTOKY, MOHATTA riApaBAiYHOT XapaKTEPUCTUKM, BNIUB HiBENipHOT
YaCTUHW.

9. Pyx pigmHm, Wo He CTUCKaeTbCA B Tpybax u koediuieHTn onopy Tpy6

- CXeMa PO3BUTKY Teuil Ha HaYaNbHOI AiNAHL

- 3aN1eXKHiCcTb KoediuieHTa onopy Tpybwu Bia uncna PeliHonbAca

- KoediLieHTN onopy Npu NamiHapHOMY | TypOyneHTHOMY peXnmax Teuii

10. MeToamKa po3paxyHKY KOHTYPY 3 HaTypaibHOO LUUPKYAALIELD

- CXemMa MNpOCTOro UMPKYAAUIMHOIO KOHTYPY, PYWIAHWIM Hanip, KOPWUCHWMIM Hanip, WBUAKICTb
uuprynauii

11. OuiHKa HagiHOCTI HaTypanbHOI LMpKyAALT

- BAXKKi KOHTYP, PEKMM 3aCTOHO LIMPKYAALiT, NnepeknaaHHA LMPKyAALi.

12. TigpaBniyHa 1 TenaoBa HepPiBHOMIPHICTb NapanenbHO BKAKOYEHUX TPyO

- Tennosa pPoO3BipKa, KoeoQilieHT TennoBoi HepPiBHOMIPHOCTI, Koe®iuieEHT KOHCTPYKTUBHOI
HepPiBHOMIPHOCTI;

- Koe®iLieHT riapasnivyHOi HEPIBHOMIPHOCTI, KOeiLLIEHT KONEKTOPHOT HEPIBHOMIPHOCTI

- Koe®iuieHT riapasnivyHOl PO3BipKM, KOediLiEHT TENN0BOI PO3BiPKM

- 3B'A30K MiK TENI0BOI U FigpaBaivyHOI po3BipKamu;

- 6e3po3mipHe piBHAHHA rigpasniyHoi  giarpamu, KoedilieHT cymapHOi  HepiBHOMIPHOCTI,
KOHCTPYKTUBHO - BUTPATHUIA NapameTp.

13. MeToay nonepenyKeHHA MyAbcalii TENJIOHOCIA B UMPKYNALIMHUX KOHTYpPaX eHepreTU4Hmx
YCTaHOBOK

- XapaKTep Ny/bcaLiit NOTOKy B TPybax Ae BUHWMKAE Napa, BifibHi KOAIMBAHHSA, NybCaLLia NOTOKY.

14. TennoobMmiH Ha 3aHypPEeHUX NaporeHepyrYNX NOBEPXHAX TeN0BigaavYi

- BNJINB TUCKY, ABMLLE ricTepe3ncy, BNJINB PiBHA rpasiTaLii;

- BNJIMB OpPi€HTALLii TENN0BIAAa040T MOBEPXHI, BNNB PiBHA PiAMHU, BMJINB LLOPCTKOCTI;

- BNAUB Tenno¢isnyHMX BAaCTUBOCTEN TeNI0BIAAa040T NOBEPXHI

- dopmyna Kytatenaase, dopmyna TonybuHcKoro.

15. Tennosigaaya B Nyykax rnagkux i opebpeHnx Tpyo

- BNJIMB PAAKY, BNAMB 0pebpeHus, KUNiHHA Ha NOBEPXHi 3 NOPUCTUM NOKPUTTAM.

16. TennoobmiH npu 6ynbballKOBOMY KMMiHHI B yMOBaxX HanpaB/IeHOro PyXy PiAnHU

- BN/IUB WBMAKOCTI PignHKN, BNANB NAPOBMICTY NOTOKY;

- npouecn 06MiIHYy B AicnepcHO-KinbLueBOMY LWapi, GoOpMyanM ANA PO3PaxyHKY iHTEHCUBHOCTI
TennoobMmMiHy Npu Ny3MPKOBOMY KUMiHHI B YMOBaX pyXy PianHMU.

17. TyCTUHA KPUTUYHOTO TEMIOBOrO NOTOKY MPU KUMiHHI PigMHM Ha NOBEPXHi TENN00OMIHY Yy BEAMKOMY
06’eMmi

- MexaHi3m npouecy, BNAMB TUCKY, BMNJIMB PiBHA rpasiTauii;

- BNIMB BiAKNaAEeHb U WOPCTKOCTI NOBEPXHi, Ki/IbKiCHI 3a1eXHOCTi ANA PO3paxyHKY KPUTUYHOI FYCTUHN
TenJ0BOro NOTOKY

- BN/MB HeZorpiBy, BN/IMB PO3MUPIB NOBEPXHiI TEN00OMiHY;

- HecTiltKocTi no Tenopy u FenbmronbLy, KPUTUYHA LOBKUHA XBUI.

18. KpuTUYHi TenaoBi NOTOKM NPU KMUMiHHI B KPYrnMxX Tpybax u KinbLeBMxX KaHanax

- KpU3a NepLuoro n Apyroro poay;

- BMJIMB MacCOBOI LWBUAKOCTI, BN/IUB TUCKY;

- BN/AWB HeAorpiBy, BNAUB AiameTpa;



- KiNbKIiCHI 3ane)KHOCTi ANnA pPO3PaXyHKY KPWUTUYHOI TYCTUHM TENJI0OBOr0 MOTOKY MNPW KUMNIHHI B
piBHOMIpHO obirpiBaemunx Tpybax

19. NoHATTA 0 NACMBHMX 3aMKHEHUX BUNApPOBYBa/IbHO-KOHAEHCALIMHUX CUCTEMAX

- TepMoCcrPOHHU

- TennoBi Tpyoum

Po6ouy nporpamy HaBuanbHOI gucumnainm (cunabyc):

CknapeHo npodecopom, A.T.H., Kpasyem Boaodumupom Opiliosuyem
YxBaneHo: Kapeapoto AEC i IT® (npotokon Ne 15/a sig 30.06. 2022 p.)
NoroaxeHo: MeTogunuHoto Komicieto TED (npotokon Ne 9 Big _30. 06. 2022 p.)




