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Mporpama HaB4Ya/IbHOI AUCLUNAIHU

1. Onwuc HaBYaNbHOI AUCLUNAIHMK, i MeTa, NpegMeT BUBYAHHA Ta Pe3y/IbTaTu HaBYaHHA

Cy4yacHuUI CTaH CBiTOBOI eHepreTMKM NMoKasye, Lo NPOoLEeCcH TEMJIOOOMiIHY Npu reHepalii NnapoBsoi
$a3m 3acTOCOBYIOTbCA MPAKTUYHO BClOAM, A€ MAETbCA NPO BUPOBITOK TEN0BOT Ta €NeKTPUYHOI eHeprii.
TennoBi Ta aTOMHi eNeKkTPUYHI CTaHUii BUPOBANAIOTb eNeKTPOoeHeprilo WAAXOM nodadvi Ha TypbiHK
reHepaTopiB neperpitoi napu nig Be/MKMM TUCKOM. TOMy 3HaHHA NPO OTPMMAHHA NapoBoi ¢asu
HeobXiAHO ANA NMPOEKTyBaHHA Ta MIATPUMKM edpeKTUBHOI pobOoTM TennoBMX i aTOMHUX ENeKTPUYHUX
CTaHuji. TakKoX ICHYE ,[A0CTaTHbO Be/AIMKa KiNbKiCTb Cy4aCHUX TEMJIOObMIHHMX NPUCTPOIB Ae
BUKOPUCTOBYETLCA NpoLEeC nepenayi TENN0BOI eHeprii WAAXom reHepauii naposoi ¢asn. BUKopUCTaHHA
TAKOro NpMHUMNYy nepeayi TeNJ10BOI eHEPrii 3aCTOCOBYETLCA AK B HA3EMHOI TaK | KOCMIYHOI TEXHIKN.
Mpedmemom HaBYaNbHOI ANCUMMNIHM € ONAHYBAHHA CY4aCHUX METOAiB HAYKOBUX AOCAIAKEHDb Y ranysi
E€NEKTPUYHOI iHXeHepi.

Memoto HaB4YanbHOI AucumnaiHm € GOpPMYBAHHA Yy CTYAEHTIB HacTynHux ¢axosux 3aibHocTeln
(komneteHTHOCTEN):

1. 3aaTHiCTb pO3pobAATM Ta BMAPOBAAKYBATM 3axoAM 3 MiABMLLEHHS HAAIMHOCTI Ta AAepHO-
pagiauiHoi 6e3nekn npu NpPOeKTyBaHHI Ta eKcnayatauii obnagHaHHA aTOMHO-eHepreTUYyHOro
Komnnekcy (PK 2).

2. 30aTHICTb BMKOPUCTOBYBATU aHaNiTUYHI Ta €KCNepuMMeHTasibHi MeToAMu, a TaKOX meToau
MOZEeN0BaHHA ANs BUPiWEHHS npodecinHux 3aBgaHb (PK 10).

3. 3pificHOBaTM pO3paxyHKM O6’EKTIB aTOMHO-eHepreTMYHoro Komnsaekcy, Bupobis, npouecis i
CUCTEM B rasiy3i aTOMHOI eHepreTUKM, Wo 3a40B0/IbHAOTb KOHKPETHI TeXHIYHI, EKOHOMIYHI, 3aKOHO4aBYi
Ta iHWi BUMOTrKN; 06paHHA i 3aCTOCOBYBAHHA afeKBaTHOI meToao orii npoekTyBaHHs (MP 5).



4. 3HaTu, PO3yMITHM | 3aCTOCOBYBATU HOPMATUBHI AOKYMEHTU, CTAaHAAPTU IHXKEHEPHOT MPAKTUKMU i
npaBuia TexXHiKM 6e3nekn npu BupiweHHi npodeciliHmx 3asaaHb (MNP 9).

5. 3HaTK i pO3yMiTN OCHOBHI XapaKTePUCTUKK, chepy 3aCTOCYBaHHA Ta 0OMeKeHHsA 061aaHaHHA,
maTepianiB Ta iHCTPYMEHTIB, iHXKEeHEepPHUX TEXHOJOTNIN i NPOLLECIB, LLLO BUKOPUCTOBYHOTLCA NPU BUPILLEHHI
npoodeciiHux 3asaaHs (MP 12).

2 MNpepekBi3UTK Ta NOCTPEKBI3UTU AUCLUNANIHKU (MicLe B CTPYKTYPHO-/0TiUHI cXxemi HaBYaHHA 3a

BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Mpepeksi3nuTu: Teopis TennoobmiHy, FNigporasogmHamika, EHepreTuyHi agepHi peaktopu.
MoCTpPeKBi3UTU: AMNNOMHE MNPOEKTYBAHHSA, OUCUMNAIHM, fKi NOB’A3aHi 3 NPOEKTYBAHHAM Ta NiATPUMKOIO
epeKTUBHOT pobOTH TENIOBUX | aTOMHUX EIEKTPUYHUNX CTaHLL.

3 3micT HaBYaNbHOI AUCLUNIHU
Po3gain 1. disuka npouecis reHepalii naposoi ¢asu
Tema 1.1. MexaHi3m npouecy Tenn1006MiHy Npu Ny3UPKOBOMY Ta MIIBKOBOMY KUMiHHI
Posgain 2. TennorigpasniviHi pexxumu ABoda3HMX NOTOKIB
Tema 2.1. CTPYKTYpPHI 3MiHM NapOBOAAHOrO NOTOKY B NAPOreHepyrUYnx enemeHTax
Tema 2.2. ®i3nyHi 0cobAMBOCTI NpOLECIB rigpoaMHaMIKM Ta TeNI006MiHY Y NaporeHepyounx KaHanax
Posgain 3. Pyx AB0®a3HOro NOTOKY Y NaporeHepyYmx KaHaaax
Tema 3.1. OcHOBM pPO3pPaxyHKY rigpaBniyHOro onopy KaHaniB A4epPHUX PEaKTOPiB B yMOBaX PYXy Yepes HUX
oaHoda3HNX NOTOKIB
Tema 3.2. OcHOBM pO3pPaxyHKY rigpaBniyHOro onopy KaHaniB A4epPHMX PeaKToOpPiB B yMOBaX PyXy Yepes HUX
ABOdaA3HMX NOTOKIB
Tema 3.3. TennorigpasnivyHa po3BipKa Napasie/ibHUX KaHaniB
Tema 3.4. be3po3mipHe piBHAHHA rigpaBAivHOI Aiarpamm
Tema 3.5. AHani3 BNIMBY KOHCTPYKTUBHUX OCOBNMBOCTEN enemMeHTy Ha TeNOoriApaBaidyHy PO3BipKY
Tema 3.6. 0cob6aMBOCTI FiAPOANHAMIKM KOIEKTOPHUX CUCTEM
Poszain 4. HeBumyLieHa LIMPKYAALIA TENAOHOCIA B UMPRYAALINHUX KOHTYPAX EHEPreTUYHUX YCTaHOBOK
Tema 4.1. BU3HaUYeHHSA pyLLiMHOro Ta KOPUCHOTO HaMopiB UMpPKyAAL,ii
Tema 4.2. OujiHKa HaAIMHOCTI HEBUMYLLEHOT LIMPKyAALLT
Po3ain 5. BumyLieHa LMPRYAALIA TENAOHOCIA B UMPKYAALINHUX KOHTYPax EHEPreTUYHUX YCTaHOBOK
Tema 5.1. FiapoaMHamMiyHi XxapaKTEPUCTUKN NOBEPXOHb, WO 06irpiBatoThes
Tema 5.2. MeToam 3anobiraHHA NyNbCaLiii TENNOHOCIA B LMPKYAALIMHMUX KOHTYpPaxX eHepreTMYHMX yCTaHOBOK
Po3gin 6. MpoLecu TenaonepeHocy y BUNapoBaabHUX €1€MEHTaX EHEPrETUYHMUX YCTaHOBOKTema 6.1. TennoobmiH
Ha 3aHYPEHMX NApOreHepyYMxX NOBEPXHAX TeNA0BIAAAYI
Tema 6.2. Tens006MiH y MaporeHepytoUYMx KaHanax B yMOBax BUMYLLEHOIO pyxy TENJIOHOCISA
Posain 7. BU3Ha4YeHHA rpaHUYHO AONYCTUMUX TENNOBUX HAaBaHTaXKEHb NMOBEPXOHb TENA0BIAAAYI Y
BMCOKODOPCOBAHMX TEMJIOOOMIHHMX anapaTtax
Tema 7.1. MexaHi3m Kpusun Tennosiggadi npu KMNiHHI TeNAOHOCIA Ha 3aHYPEeHMX NOBEPXHAX TennoBiaaavi
Tema 7.2. KpUTUYHA WiNbHICTb TENA0BOr0 NOTOKY NPU KUMiHHI TEN/IOHOCIA Ha 3aHYPEeHUX NOBEPXHAX Tennosiaaadi
Tema7.3 KpUTHMYHA rycTMHA TenA0BOro NOTOKY NPU KMUMiHHI TENJIOHOCIA Yy NaporeHepyoYnx KaHanax B ymoBax
BMMYLLEHOTO PyXy TEeMN/I0HOCIA

4.HaBuanbHi matepianu Ta pecypcu
OcHoBHa nitepatypa

baszosa nimepamypa
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yCTaHOBOK. HaBuanbHMi1 nocibHUK / Kuis: KuiscbKkui yHiBepcutet. 2010. — 359 c.
http://atom.univ.kiev.ua/books/tg.pdf

2. Kpaseup B.1O Mpouecn TennoobMiHy y MiHIaTIOPHMX BUNAaPHO-KOHAEHCALIMHUX CUCTEMAX OXONOAMKEHH:/
B.HO. KpaBeup — XapbKkos. @Ol bposiH O.B., 2018. -288 c.
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HaBYa/IbHMM NOCIOHUK Ana 3006yBaYiB cTyneHs 6akanaBpa 3a OCBITHbO-NPOdECiAHOK NPOrpamoto K ATOMHI
eNeKTPUYHI CTaHLii», cneuianbHicTio 143 «ATomHa eHepreTuKka» / KMl im. Irops CikopcbKoro ; yknag,.: B. 0.
KpaBeup, €. C. Anekceik, O. C. AneKkceik. — EnekTpoHHi Tekctosi gaHi (1 dain: 1,13 M6ant). — Kuis : KMl im.
Iropa CikopcbKoro, 2022. — 49 c. https://ela.kpi.ua/handle/123456789/48478
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LonomixHa nimepamypa
4. YenypHuit M. M. Tennosi po3paxyHKn naporeHepatopis. [HasyanbHuit nocibHmk] / M. M. YenypHuit, [. B.
CrenaHos, €. C. KopkeHKo. — BiHHnua: BHTY, 2006. - 155 c.

HaBYanbHUA KOHTEHT
1. MeTtoauKa onaHyBaHHA HaBYaAbHOI AUCLMNNIHK (OCBITHBOrO KOMNOHEHTA)

Ockinbku aucumnaiHa ,TennorigpaBnidyHi npouecu B EHepreTMYHMxX YycTaHoBKax” mnoB’A3aHa i3
avcumnnniHammn npodeciiHoi NigrotToBkM, TO 1i BUKNAAAHHA € 3aMOPYyKOK MOAA/MbLIOINO0 3aCBOEHHA CTyAEHTaMMU
cneuianbHUx GaxoBMxX AncunniH, Ta opmyBaHHA 6a30BUX OCHOB NpodeciitHOT AiAaAbHOCTI.

Ona Kpaworo 3aCBOEHHA HAaBYANbLHOIO MaTepiany PeKoMeHAYETbCA MPOBOAMTU NEKLii 3 BUKOPUCTAHHAM
HaoyHMX 3acobiB HaB4yaHHA (Nokas cnangis, poboTa 3 pPO3AATOYHMM MaTepiaioM); MPAKTUYHI 3aHATTS
pPeEKOMEHAYETLCA NPOBOANTM NICAA BUBYEHHA NEBHOT YaCTUHU KYPCY NEKL,N.

Ne Hassa Temu nekLuii Ta nepenik OCHOBHMX NMUTaHb
3/n (nepenik anaakTMUYHKMX 3acobiB, NOCUNAHHA Ha AiTepaTypy Ta 3aBaaHHA Ha CPC)

Po3gin 1. ®isuka npouecis reHepaLii naposoi ¢pasu

1. Tema 1.1. MexaHi3m npouecy Ten1006miHy Npu Ny3aMpKoBOMY Ta NJ1iBKOBOMY KUMiHHi.
NEKUIA 1. 3akoHOMIipHicTb 3apogrKeHHA, 3pOoCTaHHA, BigpuBy Ta pyxy naposux 6ynbballok.
MexaHi3m npouecy Tenn1006MiHy Npu NY3MPKOBOMY KMMiHHI. KpnBa KMNiHHSA.
CPC: IHTEHCMBHICTb TENA00OMIHY NPU KNNiHHI y BeAnKoMy 06’emi. TenaoobmiH npu naiBkoBomy
KUMiHHI.

Po3gin 2. TennorigpasniviHi pexxumu asodpasHUX NOTOKIB

2. Tema 2.1. CTpyKTYpHi 3MiHM NapoOBOAAHOrO NOTOKY B NAapOreHepyoUYmnx elemeHTax.
NEKUIA 2.MapameTpn aBodasHoOro noToky. FOMOreHHUI, reTeporeHHu i agiabaTtHmin NOTOKM.
CPC: Pexxumm pyxy.

3. Tema 2.2. Pi3nyHi 0cob6aMBOCTI Npouecis rigpoaNHaAMiIKuN Ta TenJ1I006MiHy y NaporeHepyroumx
KaHanax.
NEKUIA 3. [OudepeHuinHi piBHAHHA rigpogMHamikn. OCHOBHI  uyuMcna  nogobu, Wwo
XapaKTepu3yoTb rgpoanHamiky i Ten10o06miH 4Boda3HOro NOTOKY.
CPC: Po3nogain wenaKocti B nepepisi Tpybu npm namiHapHomy Ta TypbyneHTHOMY pyxax.

Po3gain 3. Pyx AB0}a3HOro NOToKy y naporeHepyroumnx KaHanax

4.| Tema 3.1. OcHOBM pO3paxyHKY rigpaBAiYHOro onopy KaHaniB AAepHUX PeaKTopiB B YMOBaX Pyxy
yepes3 HUX ogHO¢a3HMUX NOTOKIB.

JIEKUIA 4. Pyx ogHoba3HOT pianHK, WO He CTUCKAETbeA y Tpybax. KoediuieHTn onopy y Tpybax.

CPC: 3anexHicTb KoedilieHTIB onopy Big, XapaKTepy Teuii.

5. Tema 3.2. OCHOBM pO3paxyHKy riApaBAiYHOro onopy KaHaniB fAAepHUX peaKkTopiB B ymOBax
pyxy uepe3 HUX ABO¢PA3HMUX NOTOKIB.

JIEKLIA 5. OcobaumeocTi pyxy ABodasHOI pigMHN B KaHanax eHepreTMYHUX yCTaHOBOK

CPC: Micugesi onopwu.

Po3ain 4.AHaniTMuHMIA MmeToA OLiHKK Tenno rigpasniuHoi HaAIMHOCTI NPAMOTOYHUX NOBEPXOHb
HarpiBy

6. Tema 4.1. TennorigpasniyHa po3BipKa NapanenbHUX KaHaniB.

JIEKUIA 6. OcHOBHIi nepeaymoBn pJnA aHaNiTUYHOrO AO0CAIAMEHHA TenaoriapasaiyHoi
HaAiMHOCTI CMCTEMM NapanenbHUX NAPOreHepyYMX KaHanis.

CPC: KoediuieHTM TenN0BOI i rigpaBaivyHOi po3BipKMU.

7. Tema 4.2. be3po3mipHe piBHAHHA rigpaBAidyHOiI giarpamw.
JNNEKLIA 7. Bueia 6e3po3mipHOro piBHAHHA rigpasniuHoi aiarpamu (BPrA).
CPC: KOHCTPYKTUBHO BUTPaTHWUI NnapameTp. PisnyHuMi ceHc.

8. Tema 4.3. AHani3 BNAMBY KOHCTPYKTUBHUX 0COBAMBOCTEN eNleMeHTy Ha TenoriapaBaiuHy
pO3BipKy.
NEKUIA 8. MoxnuBicTb BMKOpuUcTaHHA BPT ana aHanisy BNAMBY pPeXUMHUX (PaKTOpiB Ha
TenaorigpasniuHy PO3BipKY.
CPC: YMOBM pO3BUTKY EKCTPEMA/IbHUX 3HAYeHb KoediLliEHTa TENN0BOI PO3BipKM.

9. Tema 4.4. Oco6a1BOCTi rigpOAUHAMIKU KONEKTOPHUX CUCTEM.
NEKLUIA 9. OcobnmBocTi rigpoanHamikmM KONeKTopiBs, AKi po3aatoTb Ta 36MpatoTb NOTIK.




CPC: XapaKTep Teuii B KONEKTopax.

Po3gin 5. HeBumyLueHa LUPKYNALA TENOHOCIA B LUPKYAALINHUX KOHTYPaX eHepreTM4HUX YCTaHOBOK

10 Tema 5.1. BU3HaueHHSA pyLUiiHOro Ta KOPMUCHOrO HanNopiB LUPKYAALi.
NEKUIA 10. PywinHuit Hanip. KopucHuiA Hanip.
CPC: LUBnAKicTb LMpKRynALil.

11 Tema 5.2. OujiHKa HagiMHOCTI HeBUMYLLEHOT LUPKYAALii.

NEKUIA 11. TigpoanHamiyHa xapaKTepucTuKa Tpybu npu NiAMOMHOMY Ta OMYCKHOMY pyXy
ABOda3HOro NoToKy. LBMAKICTb NigKMBAEHHA.
CPC: Pexxum 3acToro umpkynaLii.

PO34I/1 6. BumyLueHa LMPKYAALLA TENIOHOCIA B LUPKYAALIAHUX KOHTYPaX eHepreTMYHMUX YCTAaHOBOK

12

Tema 6.1. FigpoamMHaMiUHi XapaKTepUCTUKM NOBEPXOHb, WO obirpiBatoTbcea.
NEKUIA 12. OcHOBHi nepenymoBu ANA aHANITUYHOIO AOCAIAXKEHHA CUCTEMM NapasiesibHUX
naporeHepy4vmnx KaHanis
CPC: lgpoauHamiyHa HecTabinbHICTb.

13

Tema 6.2. MeToau 3anobiraHHA NyAbcawiii TENJIOHOCIA B LUPKYNALIAHUX KOHTYpPaX eHepreTUYHUX
YCTaHOBOK.
NEKUIA 13. XapaKTep ny/abcauii NOTOKY B naporeHepyumx Tpybax. BinbHi Ko/MBaHHA.
Mynbcauii npu nocTiHOI Tennosiaaaui.
CPC: Nepioa i amnniTyga nyabcauii.

Po3ain 7. Mpouecu TennonepeHOCy y BUNApOBaJIbHUX €/IeMeHTaX eHepreTUYHUX YCTaHOBOK

14

Tema 7.1. Tennoo6bmiH Ha 3aHYPEHUX NAapPOreHepyoUYnX NOBEPXHAX TenoBiaaaui.
NEKUIA 14. Bname pgeaknx ¢akTopiB Ha iIHTEHCMBHICTb TENJI00OMIHY NPU MYy3UMPKOBOMY KUMiHHI
(Tuck, piBeHb rpasiTaLii, BUCOTa PiBHA PiAMHW, OPIEHTALA Y NPOCTOPI, WWOPCTKICTb).
CPC: Po3paxyHKoBi dopmynu.

15

Tema 7.2. TerioobmiH y NaporeHepytouMX KaHa/1ax B YMOBaX BUMYLLIEHONO pyXy TErVIOHOG.

NEKLUIA 15. Bnaus WwWBMAKOCTI PiAMHM | NapoBMICTy NOTOKY Ha iIHTEHCUBHICTb Ten1006miHy npu
6ynbbalwKoBOMy KuMiHHI. Mpouecn TennoobmiHy B AMCNEPCHO-KiNbLEBOMY MNOTOL. IHTEHCUBHICTb
Tenn006MiHy Npu KMUMiHHI B yMOBax HanpaB/AEHOro PyxXy pignHu.

CPC: Tenn006MiH Npu KMNiHHI PiaVHK, WO He aorpiTa.

POBAiﬂ 8. BU3HaueHHA FPAaHUYHO AONYCTUMUX TENTIOBUX HABAHTAXXe€Hb NOBEPXOHb Tennoaip,,qaqi V'

BUCOKOOPCOBaHUX TeNI006MIHHUX anapaTax

16

Tema 8.1. MexaHi3m Kpu3u Tenn0Biaaadi NPy KUNiHHI TeNA0HOCIA Ha 3aHYPeHUX NOBEePXHAX
Tennosigaavi.
Tema 8.2. KputnyHa rycTuHa Ten1oBoro NOoToKy Npu KMNiHHI TENJIOHOCIA Ha 3aHYPEHUX NOBEePXHAX
Tennosigaavi.

NIEKUIA 16. Tennosa Ta rigpoAnHamiuyHa Teopii KPU3M TennoobMiHy NpU KUMNiHHI piguHKM Ha
3aHYPEHUX NOBEPXHAX TenI00bMiHy. BnanMB perKMMHUX NapameTpiB Ha KPUTUYHWUIA TENIOBUI NOTIK
NpY KMNiHHI HACUYeHOI pigMHN. PIBHAHHA AN PO3PaxyHKY KPUTUYUHIN ryCTUHI TEN0BOro NOTOKY.

CPC: HecTinnkictb no lenbmronbuy. HecTikictb no Tennopy. Bnaue Heporpisy piguHu ao
TeMnepaTypy HaCUYEHHA Ha KPUTUYHY TYCTUHY TEMIOBOTO MOTOKY.

17

Tema 8.3 KputuuHa ryctmHa Ten1oBoro NOTOKy Npy KUMiHHI TENJIOHOCIA Y NaporeHepyrunx
KaHa/ziax B YMOBaX BUMYLLUEHOrO pyXy TenJ0OHOCiA.
JNEKLIA 17. Npupoaa Kpmsn TennoobmiHy npu KMniHHI B KaHanax. Kpusa tennoobmiHy gpyroro
poAy NP KUMiHHI y Kpyramx Tpybax.
CPC: Kpu3a TensioobmiHy gpyroro poay y KinbLeBUX KaHanax.

18

3anik

MpakTUuHi 3aHATTA

Ne Ha3Ba TeMu 3aHATTA Ta Nepesnik OCHOBHUX NUTaHb
3/n (nepenik AnAaKTUYHUX 3acobiB, MOCMNAHHA HA NiTepaTypy Ta 3aBAaHHA Ha CPC)
Po3gin 2. TennoriapasnidviHi peXxumun aBo¢pasHMUX NOTOKIB
1 Tema 2.2. ®isnuHi ocobamBocTi npouecie rigpoaMHamiKu Ta Tena1006MiHy y naporeHepyloumx

KaHanax
OndepeHuinHi  piBHAHHA rigpoanHamikn. OCHOBHI 4ucna noaobu, WO XapaKTepusyrTb
riapoAnHamiky ABodasHOro NOToKy.

Po3pin 3. Pyx aBo}a3HOro NOTOKy y NaporeHepyo4ymnx KaHanax




Tema 3.1. OcHOBM pO3pPaAXYHKY FiApaBAiYHOro OoNopy KaHa/iB AAEPHUX PeaKTopiB B yMOBax
pyXy yepes HUX 0AHOGA3ZHUX NOTOKIB
Pyx ogHodasHOT pianHU, WO He CTUCKAETLCA Y Tpybax. KoediuieHTn onopy y Tpybax. 3aneKHicTb
KoediuieHTiB onopy BiA XapaKTepy Teuii.

Tema 3.2. OcHOBM PO3pPaXYHKY FiApaBaiyYHOro oNopy KaHa/iB A4EepPHUX PeaKTopiB B ymoBax
pyXy 4yepe3 Hux gBodasHUX NOTOKIiB
OcobnnsocTi pyxy ABoda3HOI piANHN B KAHANAX eHEPreTUYHMX YCTaHOBOK

Po3gin 4.AHaniTUYHMIT MeTOA OLiHKM Ten/o rigpaBaivyHOi HAZIMHOCTI NPAMOTOYHUX NOBEPXOHb HarpiBy

4

Tema 4.1. Oco6au1BOCTi rigpoaMHaAMIKN KONIEKTOPHUX CUCTEM
OcobanBocTi rigpoamMHamiku KONeKTopiB, AKi po3aatoTb Ta 36mMpatoTb NOTiK. XapakTep Teuii B
KOJNIeKTOpax.

Po3gain 5. HeBumylueHa UMPKYNALIA TENNOHOCIA B LUPKYAALIAHMX KOHTYpaX eHepreTMYHUX yCTaHOBOK

5

Tema 5.1. BU3HaueHHsA pyLinHOro Ta KOPUCHOTrO HanopiB LUPKyAALi
PywirtHmin Hanip. KopucHnin Hanip. LLUBnAaKicTb LnpKynauii.

Po3ain 6. BumylueHa UMpPKyAALia TeNN0HOCIA B LUPKYAALIAHUX KOHTYPaX eHepreTUYHUX YCTaHOBOK

6 Tema 6.2. Metoau 3anobiraHHA NyAbcauiii TENJIOHOCIA B LLUPKYAALIMHMX KOHTYpax
eHepreTUYHUX YCTAaHOBOK
XapakTep ny/sbcalin NOTOKY B MaporeHepyloumx Tpybax. BinbHi KonmeaHHA. MMynbcauii npwu
NOCTIMHOT TennoBigaadi.
Po3ain 7. Mpouecu TennonepeHoOCy y BUNapOBaJIbHUX e/lIeMeHTaxX eHepreTUYHUX YCTaHOBOK

7

Tema 7.1. TennoobmiH Ha 3aHypeHUX NaporeHepyUYMX NOBEPXHAX Tenaosiaaadi
Bnaus aeakux GpaKTopis Ha iIHTEHCMBHICTb TEMNI00BMIHY NPU NY3UPKOBOMY KMMiHHI (TUCK, piBeHb
rpaBiTaLiii, BUCOTa PiBHSA PiANHM,0PIEHTALLIA Y NPOCTOPI, LOPCTKICTL). PO3paxyHKOBI dpopmynu.

Po3ain 8. BU3HaueHHA rpaHUYHO A0NYCTUMUX TENJIOBMX HaBaHTaXXeHb NOBEPXOHb Tensosiaaadiy

BMCOKOGOPCOBAHMX TEN1I006MiHHMX anapaTax

8

Tema 8.1. MexaHi3m Kpusu Tennosigaadi Npy KMNiHHI TENJIOHOCIA HA 3aHYPEHUX NOBEPXHAX
Tennosigpavi
Tennosa Ta rigpoanHamiyHa Teopii KpM3M TennoobMiHy NpU KUMiHHI PiAMHM Ha 3aHYPEeHUX
noBepxHAX Tennoobminy. HecTilikictb no MenbmronbLy. HecTinkictb no Teitnopy.

Tema 8.2. KpuTHuHa ryctMHa Tens10BOro NOTOKY Npu KUMiHHI TeNI0OHOCIA HA 3aHYpPeHunX
NoBepXHAX TennoBigpavi
BnanB peMMHUX NapameTpiB Ha KPUTUYHUIA TENI0BUI NOTIK NPU KUMiHHI HAaCUYEHOI PiaNHM.
PiBHAHHA AnA PO3paxyHKYy KPWUTMYHIN rYCTUHU TENJI0BOro NOTOKY. Bnans Heporpisy pignHu oo
TemnepaTypy HaCUYEeHHA Ha KPUTMYHY IYCTUHY TEMJIOBOTO NOTOKY.

MopaynbHa KOHTPOJIbHA po6oTa

2.CamocrTiiiHa poboTa cTygeHTa

Ne
3/n HaszBa Temu, L0 BUHOCUTLCA Ha CaMOCTiMHE ONpaLtoBaHHA
1. IHTEHCMBHICTb TEeNN006MIHY NPU KMMiHHI y BesiMKoMy 06’ emi. TensoobmiH npu naiBkoBomy
KWNiHHI.
2. Pexxnmu pyxy
3. Posnoain weuakocTi B nepepisi Tpybu npu namiHapHomy Ta Typby/ieHTHOMY pyxax.
4. 3aneXKHicTb KoedilieHTIB onopy BiA XxapaKTepy Teuil.
5. Micuesi onopw.
6. KoediuieHTM TenN0BOI i rigpaBaivyHOi PO3BipKMU.
7. KOHCTPYKTUBHO BUTPATHMIA NapameTp. DisnUHN ceHc.
8. YMOBW PO3BUTKY EKCTPEMAIbHUX 3HaUYeHb KoedillieHTa TeNn0BOi PO3BipKu.
9. XapaKTep Teuii B KONEKTOpax.
10| LUWeKnAKicTb umpKynauii.
11 Pexnm 3acToto umpKynauii.
12 lapoaMHamivyHa HecTabinbHiCcTb
13| Mepiog i amnaiTyaa nynbcadii
14| Po3paxyHKoBi dopmynu.
15| TennoobMmiH Npu KMMiHHI pignHK, WO He JorpiTa.




16| HecrTikictb no MenbmronbLy. HecTiikictb no Tenopy.

17| Bnaue HegorpiBy PigMHN A0 TEMMNEPATYPU HACUUYEHHA HA KPUTUYHY FYCTUHY TEMN/0BOro MNOTOKY.

18| Kpwusa TennoobmiHy apyroro poay y KifbLeBMX KaHaNax.

MoniTnKa Ta KOHTPOb
3. NonitTMkKa HaBYaNbHOI AUCUUNANIHM (OCBITHBOrO KOMMOHEHTA)

Cunctema BUMOT, AKi BUKNA4a4y CTaBUTb nepeg ctryaeHTom:

— TOTOBHICTb BignoBigel Npu onuTyBaHHi;

—  aKTUBHICTb, MiArOTOBKA KOPOTKMX A0NOBIAEN UM TEKCTIB, BiAKItO4EeHHA MObBiNbHUX TenedoHiB; BiAnNoBiaHO
[0 3aBAAHHA BMKAaZa4ya BUKOPUCTaHHA 3acobiB 3B'A3Ky A1A NoWwyKy iHpopmaLii B IHTepHeTI;

— 330Xx04yBa/ibHi 6ann HagaloTbCA Yy BiANOBIAHOCTI A0 «CUCTEMW OLHIOBAaHHA pPe3ynbTaTiB HaBYaAHHAY,
wrpadHi 6anm € 3acobom npoTUAii Nnariaty Ta HECBOEYACHOMY BUKOHAHHIO 3aBAaHb;

— noniTMKa AegnamHiB Ta nepecknagaHb MOATAE Y BUMKOHAHHI MOTOMHUX MOAY/IbHMX pobiT, 3aBAaHb
NPaKTUYHKUX 3aHATb | CPC g0 noyvaTKy cecii;

— MOAITMKa WoA0 aKageMiyHoi obpoyecHOCTi BiANOBIiAAE 3aralbHUM NOAOKEHHAM, NPUIAHATUM Yy «KIl im.
CikopcbKoro» (geTtanbHiwe: https://kpi.ua/code);

— MOAITUKa HaBYaNbHOI ANUCUMNNIHM CNPSMOBaHA Ha PO3BUTOK iHAMBIAYa/NbHUX 34iOHOCTEN B HANPAMKY
HabyTTA KOMMNETEHTHOCTEM LWOAO CTBOPEHHA Ta MOAEPHI3aLil Cy4aCHUX EHepreTUYHUX CUCTEM,
YHiKasibHOro 06713 HaHHA B €HEPreTUYHIM ranysi, a TAKoXK B HANPSMKY PO3LIMPEHHs cdep 3acTocyBaHHSA
OTPMMAHMX 3HaHb, YMiHb i 4OCBiAY;

— 3a 6axaHHAM CTyAeHTiB, AOMYCKAaETbCA BWMBYEHHA MaTepiasy 3a [AOMOMOIO OHMAMH-KypciB 3a
TEMATMKOIO, AKA Bi4NOBIAAE TEMATUL KOHKPETHUX 3aHATb.

4. BuAaun KOHTPO/IIO Ta PeMTUHIroBa cMCTeMa OLUiHIOBaHHA pe3yabTaTtiB HaBYyaHHA (PCO)
BnAM KOHTPOIO 3HAHb CTYAEHTIB 3 ANCLUNAIHK:

- BiANOBIAi Ha NeKLUiMHNX 3aHATTAX;

- BUKOHaHHA MKP;

- BUKOHAHHA i 3axucT PP;

- BigNoBiAb Ha 3a.ikKy.

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

1) B cepegHboMy N’ATb BiAMNOBIAEM KOMHOMO CTyAEHTA Ha 3aHATTAX (Ha OAHOMY 3aHATTI ONUTYHOTbCS
NpuMbAN3HO 2 CTYAEHTU; NpU cepeaHiin uncenbHocti rpynu 10 ocib i 25 3aHATb (34 roanHu nekuii i 16
roAuH NPaKTUYHUX 3aHATb) oTpMmMmyemo: 2-25/10~ 5 sianosiaeit);

2) BWKOHaHHSA 3aBaaHb CPC;

3) BWKOHaHHA MKP;

4) BWKOHaHHSA i 3axucT PP;

5) Bignosigp Ha 3aniky.

1. OnuUTYBaHHA Ha NEKLiiHUX 3aHATTAX

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

Kputepii ouiHOBaHHA:

2 6anie — noBHa BipHa Bignosigb, 1 6an — BipHa BiANOBIAb, ane MiCTUTb HecyTTeBI nomunku; 0 banie —

BiACYTHICTb BipHOI BignosiAa;.

2. BUKoHaHHA 3asgaHb CPC
Barosuit 6an — 0,5 (3a KoXHe 3aBaaHHA). MaKcMmanbHa Kinbkictb 6anis (3aBaaHHA CPC BuaatoTbea nicaa

KOYKHOI N1eKLii, CTPOK 3aZavi 3aBAaHHA — He Ni3Hille HiX Yyepes TUKAEHb): r,= 1 6an x 16 = 16 6aniB. BuKoHaHe
3aBAaHHA HAZA€ETbCA BMKIagavy Yy BUMNALI KOHCMEKTY, BUKOHaHHA 3aBaaHb CPC 060B’A3KoBeE.

KpuTtepii ouiHIOBaHHA:
1 6an — B noBHOMY 06’eMmi i BUaCHO HagaHe 3aBAaHHA; 0 6aniB — He BYACHO HagaHe 3aBAaHHSA.
3. MopaynbHa KOHTposibHa po6oTta (MKP)
MakcumanbHa KinbkicTb 6anis 3a MKP (Tpu nutaHHA ouiHtooTbeA no 10 6anis) : rz= 30 6anis..
Kputepii ouiHOBaHHA:
10 6anie — noBHa BipHa BiANOBIAb Ha 3aBAAHHSA; 8...9 baniB — BiANOBIAb MAE HeCcyTTEBI NOMMUAKMK; 5...7 Banis
HenoBHa Bignosiap; 0.4 6aniB — HasABHICTb CYTTEBMX MOMWAOK B HEMOBHiN Bignosigi abo BiACyTHICTb

Bianosiai.

4, BUKOHaHHSA i 3axuct PP
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MaKcmMmanbHa KinbkicTb 6aniB 3a BUKOHaHHA PP popiBHioe 34 6anu, 3axuct — 5 6anis, omke ry= 34+10= 44
6anm.

KpuTepii ouiHIOBaHHA BUKOHaHHA PP :

34 6anM — NOBHICTIO BiPHO BUKOHaHe 3aBAaHHSA, opopmeHo 3rigHo Bumor; 30...33 6anm — NoBHICTIO BipHO
BMKOHaHe 3aBAaHHA, afe Woa0 opopmMaeHHA € 3ayBaxkeHHs; 20...29 6aniB — BMKOHaHe 3aBAaHHA MaE HeCyTTEBI
NOMWAKMU, AKi He NoTpebytoTb BunpasneHHs; 10...19 6anis — BMKOHaAHe 3aBAaHHA MA€E NOMUJIKK, AKI NOTPebyoTb
BunpasnaeHHA; 0..9 6aniB — BMKOHaHe 3aBAaHHA Ma€E CYTTEBI MOMWAKKM, poboTa He 3apaxoBaHa, noTpebye
nepepobsieHHs.

KpuTepii oLiHIOBAHHSA 3aXMCTy pO3paxyHKoBOi poboTu:

5 6aniB — noBHa BipHa BiAMOBIAb HA MOCTaB/eHi 3anNWTaHHA 33 TEMOM pPO3paxyHKoBoi poboTtu; 4 6aam —
BiANOBiAb Mae HecyTTeBi NOXMBKK; 3 6annM — HenosHa BiANOBiAb; 2 6aAN — HAABHICTb HECYTTEBUX NMOMWUIOK B
HenoBHil Bignosigj, 0...1 6aAn — HaABHICTb CYTTEBUX MOMMJIOK B HEMOBHIl Bianosigi abo BigcyTHICTL Bignosiai,
3aXMCT He 3apaxoBaHo

5. Bignosiai Ha 3aniKy

3anik NpoBOAUTBLCA Y MUCbMOBO-YCHIN popMi. bineT cKnagaeTbca 3 TPbOX TEOPETUYHUX MUTaHb. lepenik
NUTaHb HaBeAEHW y AoAaTKy A0 cunabycy gucumnninun. Mepwi ABa TEOPETUUYHUX MUTAHHA OUiHIOTbCA no 15
6anis, a TpeTte — 10 6anis. To6TO, MakCcMManbHa KifbKicTb 6aniB 3a BUKOHaHe 3aBaaHHA 15+15+10 = 40 6anis.

Kputepii ouiHOBaHHA:

KoyXHe NUTaHHSA 3an1iKoBOi poHOTU OLHIOETHLCA 3riAHO A0 CUCTEMM OLHIOBAHHA:

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

— AOCTaTHbO NOBHa BignoBiab (He meHwe 70% nNoTpibHOI iIHPpopmaLii, abo He3HauHi HeToYHocTi) — 11...13 ( 9)
6anis;

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

— He3aZoBiNbHa BianoBiab (MeHwe 60% noTpibHoi iHbopMaL,ii Ta NoMuUnKK) — meHwe 5 (6) 6anis.

LWrpadHi 6anu:
—004aTKOBE MUTaHHA 3 TeM NEKLINHOro Kypcy OTPMMYIOTb CTYAEHTU, AKi He 6panu yyacTi y poboTi neBHoro
3aHATTA. He3aa0BinbHa BiANOBIAb 3 404ATKOBOrO NMUTaHHA 3HUMKYE 3arasibHy OLiHKY Ha 3 6anun.

PO3paxyHOK WKanu periTuHry 3 ancumnninm (Rp):

Cyma BaroBmx 6aniB KOHTPO/IbHUX 3aX0AiB B CEMECTPI (CTapTOBUI PEUTUHT) CKNAJaE:
R.=ri+ rytratr,.

e r; — penTnHrosi abo Barosi 6anun 3a KOXHUI BUA pobiT 3 gUcLUNAIHN.
MaKcMManbHO MOXJIMBUI CTapTOBUIN PenTUuHr: Re = 10+16+30+44 = 100 6anis.

HeobxigHolO yMOBOIO [ONYCKY A0 3aniKy € NO3UTMBHA OLiHKA 3 BMKOHAHHSA BCix 3aBgaHb CPC, 3axuct
po3paxyHKoBOi pob0oTH Ta cTapToBUI perTUHT He meHwe 0,25 x Rc = 25 6anis.

AKIWO B NPOAOBX CEMECTPY CTyAeHT oTpumas binbwe 60 6aniB, BiH Mae nNpaBO OTPUMATU OLHKY
«aBTOMaTOM» 3rifHO Tabauui BigNoBiAHOCTI pelTUHroBMX 6aniB OUiHKaM 3a YHIBEPCUMTETCbKOW LWKanow (4uB.
HUXue). HailBMLL G OLiHKa «aBTOMATOM» He BUCTaBASAETbCA.

CTyaeHTH, aKi Habpanm B cemMecTpi PenTUHT 3 AUCLUMNNIHM MeHLLIe, Hi3K 25 6anis abo He BMKOHanM ymos
AONYCKY Ha 3aniK, 3060B'A3aHi 0 NOYaTKy eK3ameHaUjiiHoI cecii NiaBMWMTN MOro, iHaKLLIe BOHW He AOMNYCKaloTbCA
00 3aniKy 3 Uil Ancumnnidy i matoTb akagemiyHy 3ab6oproBaHicTb.

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

TaKMM YMHOM, MaKCMManbHa KinbKicTb 6aniB Npu 34adi 3aniky 3a PeMTUHIOBOIO LWKA/o 3 Aucumnaibm (y
pelTUHroBux 6anax He BpaxoByOTbCA H6ann 3a BigNOBIAI HA 3aHATTAX | BUKOHaHHSA 3aBAaHb MKP) cknagae:

Rp = Rc + Rg = 60 + 40= 100 6anis.
Tabnvus BiANOBIAHOCTI peUTUHroBMxX 6aniB OLIHKAM 33 YHIBEPCUTETCHbKOIO LLIKA/I0H

Kinbkictb 6anis OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 HOobpe
74-65 3a40BifIbHO
64-60 JocTtaTHbO
MeHwe 60 He3anoBinbHO
He BMKOHaHi ymoBM A0MNYCKY He ponyuweHo




Mpouepypa ocKap>KeHHA pe3yNbTaTiB KOHTPOJIbHUX 3aX04iB

CTy4eHTU MaloTb NPaBO i MOXKAMBICTb MNiAHATM Byab-AKe NUTAHHA, AKE CTOCYETbCA NPOLEeAYPU KOHTPOAbHUX
3axo4iB Ta O4YiKyBaTW, LLO BOHO By/e PO3rAsHYTO 3riAHO i3 Hanepes BM3HaYeHMMM Npoleaypamu (aeTanbHiwe:
https://osvita.kpi.ua/2020_7-170, https://document.kpi.ua/files/2020_7-170.pdf).

CTy4oeHTM MaloTb MPaBO OCKAPMKUTU pPe3ynbTaTh KOHTPONbHWUX 3ax0AiB, ane 0H60B’A3KOBO apryMeHTOBAHO,
MOACHUBLLM 3 AKUM KPUTEPIEM HE MOroAXKYIOTbCA BiANOBIAHO A0 OLiHOYHOTO ncTa Ta/abo 3ayBaskeHb.

Hopmun eTMYHOI noBeAiHKWU CTYAEHTIB i NpauiBHUKIB BM3HAyeHi y po3aini 2 Koaekcy yecti HauioHanbHOro
TeXHIYHOro yHisepcutety YKpaiHM «KUIBCbKUI MOMITEXHIYHWUIA iHCTUTYT imeHi Iropa Cikopcbkoro» (geTtanbHiwe:
https://kpi.ua/code).

9. Mepenik numaHs, AKi BUHOCAMbCA HA ceMmecmposuli KOHMPOb
1. Jucmanyiiine nasuanms.:

B ymoBax AMCTaHLUIMHOrO peXMMmy OpraHisauia OCBITHbOro npouecy 3A4iNCHIOETbCA 3 BUKOPUCTaHHAM
TEXHOJIOTIN AUCTAHLIMHOIO HaBYaHHA: NAaTGOPMU AUCTAHUIMHOTO HaBvyaHHA «CiKOPCbKMM» Ta «ENEKTPOHHMM
Kamnyc». Hag4yanbHWn npouec y ANCTaHLIMHOMY PeXKMMi 34iMCHIOETBCA BiANOBIAHO A0 3aTBEPAKEHOrO PO3KNaLy
HaBYa/IbHUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM CYYaCHWUX PecypciB MPOBeAEeHHA OHMaNH-3yCTpiven
(opraHisauis Bigeo-koHdepeHLUilt Ha nhaTdopmi Zoom).

2.  Has4yaHHA 8 yM08aX MPABOBO20 PEHUMY BOEHHO20 CMAHY:

- nepegbayae NpPoBeAEHHA YCiX BMAIB 3aHATb OUCTAHLIMHO (3 BUKOPUCTAHHAM CUHXPOHHOI abo
aCUHXPOHHOT Mogeni OCBITHbOI B3aemogaii), y BianoBigHOCTI A0 PernameHTy opraHisauii ocBiTHboro npouecy
B AMCTAHUIMHOMY peXxumi Ta NoNoXKeHHA Npo AncTaHuUiiHe HaBYaHHA B KMl im. Iropa CikopcbKoro;

- KiHUEeBi TepMiHM BWMKOHAHHA IHAMBIAYaNbHUX 3aBAaHb | 3aBAaHb CaMOCTIiHOI poboTu
nepeHoCcATbCA Ha KiHelb cemecTpy (3 060B’A3KOBMM BUKOHAHHAM i 3aXMCTOM);

- Yy PEWTUHIOBY CUCTEMY OL,iHIOBAHHA BHOCATLCA 3MiHM CTOCOBHO HapaxyBaHHA WTpadHMX 6anis 3a
He CBOEYACHE BUKOHAHHA 3aBAaHb: WTpadHi 6a1M He HapaxoByHOTbCA.

3. [Onsa cTyaeHTiB iCHYE MOXAMBICTb 3apaxyBaHHA (y BUrnaA4i AogaTkoBux 6anis o pentuHry go 20
6anis):
- cepTUdiKaTiB NPOXOAXKEHHA ANCTAaHLIMHMX YN OHNANH KYPCIB 33 TEMATMKOO ANCLMNAIHNY;
- cepTudikartis, AKi NiATBEPAKYIOTb Y4aCTb Y HAYKOBO—MPAKTUYHUX | HAYKOBUX KOHbepeHL,iax 3a
TEMATUKOK AUCUMMIIHNY;
— ny6niKauin cTaTTi y HAYKOBOMY KYPHaJli 32 TEMATUKOK AUCLMUMIHMN.

Joaatok 1

MNepenik TeopeTUUYHUX NUTAHb 3a/1iKOBOI p060TH

1. 3aKOHOMIPHICTb 3apOAKEHHA, 3POCTaHHA, BigPUBY Ta pyxy NapoBux 6ybbaLLoK.

- TOMOreHHe Ta reTeporeHHe 3apOAXKEeHHs NapoBux Oy/bbOaLOK, KPUTUYHMIA pagiyc 3apogKa NapoBOro
ny3upa, ¢asoBa Aiarpama pianHu;

- NyAbcauii TemnepaTypy NOBEPXHi Harpisy Nif 3pocTatodiit Naposit bynbballku, 6anaHc cuA, WO AiloTb Ha
naposy 6ynbbaLlKy, WBNAKICTL 3pOCTaHHA NapoBux Ny3upis, dopmyna PpuTtua.

2. MexaHi3m npouecy Ten1006MmiHy npu Ny3sMpKoBomMy KUMNiHHI. KpmuBa KuniHHA.

- 3ara/ibHi 3aneXXHocTi Ana KoedilieHTiB TeNa0BigAaYi NPY NY3MPKOBOMY KUMiHHI

- baKTOpPWU, AKI BNANBAIOTL HAa IHTEHCUBHICTb TEM/IOBIAAAYI NPY KMMiHHI Y BEIMKOMY 06’ emi

3. Tennoo6MiH Npu NAIBKOBOMY KUMiHHI

4. NapameTpu ABOXPa3HOro NOTOKY

- TOMOTeHHMWI, reTeporeHHUin W agiabaTHM MOTOKM, MacoBa BMUTPaTa CyMili, BUTPATHUN MacoBMI
NapoBMICT M BUTPATHMIA MACOBWUIA BMICT PianHY;

- BUTPATHWUI 06’ EMHMNI NAapOBMICT U BUTPATHUI 06’EMHUIA BMICT pPignHM, BUTPATHA 'YCTUHA NOTOKY U iCTUHHA
ryCTUHa NOTOKY;

- cepegHA MacoBa WBWUAKICTb, WBUAKICTb LMPKYAALi, NpuBeAeHi WBUMAKOCTI piakoi i naposoi ¢as, iCTUHHI
WBMAKOCTI pigKkoi i naposoi ¢as3, iCTMHHA cepeAHs WBWUAKICTb MOTOKY, BUTPATHA cepeaHs LWBWAKICTb MOTOKY i
BifiHOCHa WBKUAKICTb a3

5. Pexxumu teuvii

- Knacuoikauis pexumis Tevii, smiHeHHA ¢, T., T N0 AOBKUHI Tpybu, Wo obirpiBaeTbes;

- JOAATKOBI Tedi B rOpM3OHTaNbHUX Tpybax, Aiarpama perkumis Teuii gnAa BepPTUKaNbHOIO NapoBOAAHOro
NOTOKY
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6. AudepeHuianbHi piBHAHHA rigpoaMHaMiKku

- PIBHAHHA PyXy B NPOEKL,sX Ha Bici KoopaMHaT (piBHAHHA HaBbe- CTOKca);

- PiBHAHHA HEPO3iPBAHOCTI, LLO BMpPAXKAE 3aKOH 36eperKeHHA maTepii;

- PiBHAHHA eHeprii, Lo BUParKae 3aKOH 36eperkeHHA eHeprii;

- piBHAHHA Npodinto WBNAKOCTI Ha AinsHU rigpoanHamiyHoi cTabinisauii npn namiHapHoi i TypbyneHTHOI
Teuii, piBHAHHA pyXxy ANA naposoi ¢pasu;

- PiBHAHHA He pPO3ipBaHOCTI 414 NApoBOi pa3un.

7. OCHOBHI YMcna noaobu, Wo XxapaKTepm3yoTb rgpoamnHamiky ABOPa3HOro NOTOKY

- yucno Ppyaa, noro ¢isnyHKUI ceHc, umcno PeitHonbaca, Moro ¢isMYHUMN CEeHC;

- yucno dnnepa, moro disnuHMM ceHe, Komnnekc Kytatenaase.

8. lgpasniyHi onopwm

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

- yTpaTa TUCKY B MicLueBMX ornopax, HiBenipHUiA nepenag TUCKY;

- yTpaTa TUCKY Bif, MPUCKOPEHHA NOTOKY, NOHATTA TiApaB/iYHOI XapaKTEPUCTUKI, BMNJINB HiBENIPHOT YaCTUHN.

9. Pyx pigMHm, Wo He CTUCKaeTbCA B Tpybax u koedilieHTn onopy Tpyd

- CXeMa PO3BUTKY Teuil Ha HaYaNbHOI AiNAHLI

- 3aN1eXKHiCcTb KoediuieHTa onopy Tpybwu Bia uncna PeliHonbAaca

- KoediLieHTN onopy Npu NamiHapHOMY | TYypOyneHTHOMY peXnmax Teuii

10. MeToamMKa po3paxyHKY KOHTYPY 3 HAaTypPasibHO LUUPKYNALIED

- CXemMa NPOCTOro UMPKYAALIMHOIo KOHTYPY, PYLWiAHWI Hanip, KOPUCHMUI Hanip, WBUAKICTb UMPKRyAALi

11. OuiHKa HagiMHOCTI HaTypanbHOI LMPKyNALT

- BAXKKi KOHTYP, PEKMM 3aCTOLO LIMPKYAALiT, NnepeknaaHHA LMPKyNALii.

12. TigpaBniyHa 1 TenaoBa HePiBHOMIPHICTb NapanenbHO BKAKOYEHUX TPyO

- Tena0Ba pPOo3BipKa, KoedilieHT TeNA0BOI HEPIBHOMIPHOCTI, KOeiLLIEHT KOHCTPYKTUBHO| HEPIBHOMIPHOCTI;

- Koe®iLieHT riapasnivYHOl HEPIBHOMIPHOCTI, KOeiLLIEHT KONEKTOPHOT HEPIBHOMIPHOCTI

- KoedilieHT riapasnivyHOi po3BipKM, KoediLiEHT TENN0BOI PO3BipKM

- 3B'A30K MiK TEN0BOI U rigpaBnivyHOT po3BipKamu;

- 6e3po3mipHe pPiBHAHHA rigpaBnivyHOl giarpamu, KoedilieHT cymapHOi HePiBHOMIPHOCTI, KOHCTPYKTUBHO -
BMUTPATHMI NapameTp.

13. MeTogm nonepeaKeHHA NyabcaLliii TENJI0HOCIA B LMPKYAALIMHUX KOHTYpPax eHepreTUYHMUX YCTaHOBOK

- XapaKTep Ny/ibcaLiit NOTOKy B TPybax Ae BUHWMKAE Napa, BifibHi KOAIMBAHHSA, NybCaLifa NOTOKY.

14. TennoobMmiH Ha 3aHypEeHUX NaporeHepyrYnX NOBEPXHAX TeN0oBigaadYi

- BNJINB TUCKY, ABMLLE ricTepe3ncy, BNJINB PiBHA rpasiTaLii;

- BNJIMB OpPi€HTALLii TENN0BIAAa0H0T MOBEPXHI, BNNB PiBHA PiAMHM, BMINB LLOPCTKOCTI;

- BNAUB Tenno¢isnyHMX BAACTMBOCTEN TeNI0BIAAa040T NOBEPXHI

- dopmyna Kytatenaase, popmyna TonybuHckoro.

15. TennoBiggaya B Nyykax rnagkux i opebpeHmx Tpyo

- BN/IMB PAAKY, BNAMB 0pebpeHuns, KUNiHHA Ha NOBEPXHi 3 NOPUCTUM NOKPUTTAM.

16. Tennoo6bmiH npu 6ynbbalLKOBOMY KMMiHHI B YyMOBaxX HanpaB/IeHOro pPyXy PianHM

- BM/UB WBMAKOCTI PianHKN, BNANB NAPOBMICTY NOTOKY;

- npouecn obmiHy B aicnepcHo-KinbLeBomy wWwapi, GoOpmMyaM ANs Po3paxyHKy iHTEHCUMBHOCTI TeN1006MiHy
npu Ny3sMpKOBOMY KWUMiHHI B yMOBaX pPyxy pianHu.

17. TyCTMHa KPUTUYHOFO TEMJIOBOTO MOTOKY MPW KUMiHHI pigMHW Ha NoBepXHi Tenano0obMiHy y BenMKoMy
06’emi

- MexaHi3m npouecy, BNAMB TUCKY, BMNJIMB PiBHA rpasiTauii;

- BN/INB BigKNaAeHb M LWOPCTKOCTI MOBEPXHi, Ki/IbKiCHI 3an1eXHOCTi ANA PO3pPaxyHKY KPUTUYHOI TyCTUHMU
TEn/s0BOro NOTOKY

- BN/IMB HEeAOrpiBy, BNANB PO3MMPIB NOBEPXHi TEM00OMIHY;

- HecTiiKocTi no Teinopy 1 FenbMrosbLy, KPUTUYHA A0BKUHA XBUI.

18. KpMTUYHi TenaoBi MOTOKM NPU KUMNiHHI B KPYrAnX Tpybax U KinbLeBux KaHanax

- KpU3a NepLuoro n Apyroro poay;

- BMJIMB MaCOBOI WWBUAKOCTI, BN/IUB TUCKY;

- BN/AWB HeAorpiBy, BNAUB AiaMeTpa;

- KIiNIbKICHI 3aneXHOCTi ANA PO3pPaxyHKY KPUTUYHOI rYCTUHM TENJ0BOro NOTOKY MPW KUMiHHI B PiBHOMIPHO
obirpiBaemunx Tpybax

19. MoHATTA 0 NACMBHMX 3AMKHEHUX BUNApPOBYBaNbHO-KOHAEHCALIMHUX CUCTEMAX

- TepmMmocrdoHHU



- TenoBi Tpyou

Po6ouy nporpamy HaB4anbHOI gucumnaiim (cunabyc):

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




