QE HauioHanbHUIA TEXHIYHWIA YHiBepcUTET YKpaiHK
«KUIBCBKMIA MOAITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTIO»

Kadeppa
ATOMHOI eHepreTuKku

Teopia Tenn006MiHY

Pob6oua nporpama HaBYanbHOI gucuunaiHu (cnnabyc)

PiBeHb BULLOI OCBiTH
Fany3b 3HaHb
CneunianbHicTb

OcsiTHA nporpama
Cratyc gucumnniim
dopma HaBYAHHA

Pik niarotosKku, cemectp
06’em gucumnninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4au
Po3knapg 3aHATb

MoBa BUKNaAAHHA
IHpopmauis npo
KepiBHUKa Kypcy / BUKna-
Aadis

Po3milLeHHA Kypcy

PeKBi3uTK HaBYa/ZIbHOI AUCUUNAIHU
Hepwuii (baxanaepcokuii)
14 Enexmpuuna indcenepis
142 Enepeemuune mauurHoOyo0y8anHs
Inorcenepis i komn tomepHi mexHo1021i menioeHepeemuyHUx cucmem
Hopmamusna
ouna(0enna)
1l kype, eecuanuii cemecmp

9 kpeoumis €EKTC (270 200un), 72 200unu nexyit, 45 200ur npaxmuyHi 3aHAmms,
9 e00un nabopamopni 3ansmmsi, 144 200un camocmitinoi pobomu

exzamenl pospaxynrkosa poboma, MoOyIbHA KOHMPOILHA POOOMA

http://roz.kpi.ua/

VKpPAiHCbKa

JlexTop: 0.m.H, npogh. [Tucomennuii €eeen Muxonatiosuy,
aes_kpi@ukr.net

[IpakTuuHi 3aHATTS: K.1m.H, 0oy. Jlebeov Hamanis Jleonioisua,

K.m.H, 00y. Bopobiios Muxuma Banepitiosuy, 0.m.x., npogh. Copoxosa Hamanis
Muxonaigna

JlaGopatopHi poboTr: K.m.H, 0oy. Jlebedb Hamanis Jleowioisna,

K.m.H, 00Yy. Bopobiios Muxuma Banepitiosuy

https://campus.kpi.ua, https://do.ipo.kpi.ua/,

THocunanus na oucmanyivnuil pecypc:
https://www.youtube.com/channel/UCfXYSpl_ZnE2pN5y6ioZyfg/videos

Mporpama HaB4Ya/AbHOI AUCLUNIIHU

1. Onuc HaBYaNbHOI AUCUUNAIHY, ii MeTa, NpegMeT BUBYAHHA Ta pe3y/IbTaTU HaBUYaHHA

MpegmeT HaBYaAbHOT AUCUMNANIHN

rpouyecu menao0bmMiHy 8 eHepeemuyHomy 0b6/100HAHHI

HaBuanbHa gucumnnida € 6a30Boto y NiaroTosLi paxiBLiB TENNOTEXHIYHMX crieliafbHOCTel. B pe3ynbTarti 3a-
CBOEHHA MaTepiany AUCUMNAIHWU CTYAEHTM NOBUHHI OBOJIOAITU He TibKU Teopielo Tenn00bMmiHy, ane i metogamu
PO3paxyHKy Ta AOCNIAMKEHHS OCHOBHMX MpPOLLECiB TensoobmiHy (npoueciB Ten10npoBiAHOCTI Ta KOHBEKTUBHOIO
TennoobmiHy), HabyTu yMiHHSA | AOCBIA CaMOCTIMHO | TBOpYE BUKOPUCTOBYBATU METOAM i METOAMKN PO3PaxyHKY
npouecis Tensonepeaaui,

MeTolo HaBYaNbHOI AUCUMNAIHM € GOPMYyBaHHSA 34aTHOCTEN (KOMMNETEHTHOCTel), AKi cTyaeHT Habyae nicns
BMBYEHHA ANCLMMANIHN:

3HaHHA Ta PO3YMiHHS NpeagMeTHOT 06.1acTi Ta po3yMiHHA npodeciHoT AianbHOCTI 3K 4
HaBWYKKM BUKOPUCTAHHSA iIHPOPMALLiIMHUX | KOMYHIKaLLIMHMUX TEXHONOTIN 3K 7
34aTHICTb MPOAEMOHCTPYBATU CUCTEMATMUYHE PO3YMIHHA KAKOYOBMX aCMeKTiB Ta KoHuenuii po3sutky K 1
ranysi eHepreTMYyHoro malwmHobyayBaHHA

3[aTHICTb 3aCTOCOBYBATM CBOI 3HAHHA | PO3YMIHHA 4/1A BM3HAYeHHA, GOPMY/IIOBAHHS i BUpPileHHA iH- OK 2
KeHepHUX 3aBAaHb 3 BUKOPUCTAHHAM METOAIB eIeKTPUYHOI iHXKeHepil

3[aTHICTb 3aCTOCOBYBATM CTAHAAPTHI METOAM PO3pPaxyHKY Mpu NPOeKTyBaHHI AeTanel i By3nis eHepre- K 4
TWUYHOTO i TEXHONOTYHOTO 061agHAHHA

3paTHiCTb po3pobnsaTK eHeprosbepiratoyi TeXHONOriT Ta eHeproowaaHi 3axoam nig vac npoektyBaHHA Ta OK 5
eKcnayaTaul,ii eHepreTMYHoro i TenaoTexHonoriYyHoro obnagHaHHA

3paTHicTb 3abe3nevyBaTM moaentoBaHHA 06’€KTIB i NpoueciB 3 BUKOPUCTAaHHAM CTaHAApPTHUX i cneuia- @K 10
NIbHMX MaKeTiB Nporpam Ta 3acobiB aBToMaTM3aLii iHXeHepHUX PO3PaxyHKiB, NPOBOANTUN eKCNepUMeH-

TV 33 3a4aHUMMN MeToAMKaMM 3 06POBKOIO 1 aHaNi3OM pe3ynbTaTiB

34aTHICTb BUKOHYBATK pob0OTM 3 pO3paxyHKy M NpoeKTyBaHHA 06’eKTiB i cuctem y obnacti eHeproma- @K 14

WnHO6YayBaHHA BiANOBIAHO A0 TEXHIYHMX 3aBAaHb 3 BUKOPUCTaHHAM cydyacHmx CAD/CAM/CAE cucrem


http://roz.kpi.ua/
mailto:aes_kpi@ukr.net
https://campus.kpi.ua/
https://do.ipo.kpi.ua/
https://www.youtube.com/channel/UCfXYSpl_ZnE2pN5y6ioZyfg/videos

3riAHO 3 BMUMOramm OCBITHbO-NPOdECIMHOT Nporpamun CTyAeHTa Nicas 3aCBOEHHS HAaBYaNbHOT ANCUMNAIHK
MatoTb NPOAEMOHCTPYBATU TaKi NPOrpamHi pesynbTaTm HaBYAHHA:
3HaHHA | PO3YMiIHHA MaTeMaTMKM Ta TENIOMacoobMiHy, TEXHIYHOT TepMoagnHaMiKK, rigporasoguHami- [MPH 1
K1, TpaHchopmaLii (nepeTBopeHHA) eHeprii, TEXHIYHOT MeXaHiKM, KOHCTPYKLIMHUX maTepianis, cuctem
aBTOMaTM30BaHOMO MPOEKTYBAHHA €HEPreTUYHMUX MalMH Ha PiBHI, HEOOXIAHOMY ANs AOCATHEHHA pe-
3y/bTaTiB OCBITHBLOI NpPOrpamum
3acTocoBYyBaTU iHXEHepHi TexHoNorii, npouecun, cuctemun i obnagHaHHA BignosigHO Ao cneuianbHocti  [MPH 4
142 EHepreTMyHe mallMHObyayBaHHS; 06MpaTH | 3aCTOCOBYBATU NPUAATHI TUMOBI aHaNITUYHI, po3paxy-
HKOBI Ta eKCNepUMEHTaNbHI MEeTOAM; MPaBUAbHO iIHTEPNPETYBaTN pPe3ybTaTh TaKUX AOCNIAKEHD
Po3pobnaTtn i npoeKkTyBat BMPOOM B ranysi eHepreTM4HOro mawmnmHobyayBaHHA, npouecu i cuctemun, [PH 6
11O 3310BO/IbHAOTb BCTAHOBAEHUM BUMOraM, Ki MOXKYTb BKAOYATU 06i3HaHICTb NPO HeTexHiyHi (cyc-
NiNbCcTBO, 340p0B'A | 6e3neKka, HABKONULIHE cepeoBULLE, EKOHOMIKA i MPOMMCNOBICTb) acnekTu; ob-
PaHHA i 3aCTOCOBYBAHHA aAeKBATHOI METOA0/10rii MPOEKTYBAHHA
BMKOpUCTOBYBATM PO3yMiHHA MepesoBMX AOCATHEHb NMPU NPOEKTYBaHHI 06’€KTiB eHepreTuyHoro ma- [PH 7
LWMHOOYAYBAHHSA, 3aCTOCYBATM Cy4aCHi KOMepPLiMHi Ta aBTOPCbKiI NPOrpamHi NpoayKkTn
BMKOPUCTOBYBATU HABUYKM Ta BMIHHA NNAHYBATM | BMKOHYBATU eKCnepuMeHTanbHi gocnigxeHHa [1PH 10
33 [O0MNOMOrOK HCTPYMEHTasIbHMX 3acobiB (BMMIiptOBanbHUX MNpWAaAiB), OWiHIOBAaTM MOXMOKKU Npo-
BEeAEHHA AocNigKeHb, POOUTM BUCHOBKM
AHaNi3yBaTM PO3BUTOK HAYKM i TEXHIKM MPH 21
KnacudikyBatm TennoobmiHHe obnagHaHHA 3a Pi3HUMKM O3HaKaMM i BiANOBIAHO A0 3a4aHMX ymoB po- [PH 22
60T TENN006MiIHHOTO 061aAHAHHS, BUBMpPATM NanMBO i TENNOHOCIT, BUKOPUCTOBYBATU CTaHAAPTHI me-
TOOVKN ONA BUKOHAHHA KOHCTPYKTOPCBKUX i MOBIPKOBMX PO3PaxyHKiB Tenao- i NnaporeHepyrymnx ycra-
HOBOK i TEMN/I0EHEPreTUYHOro 061a4HAHHA
BM3HauaTK Ta aHani3yBaTV TenjoriapasniyHi Ta aepoaMHaMidHI XapaKTepuCcTUKM poboTn eHepreTuyHo- [PH 23
ro i TexHonoriyHoro 061agHaHHA B yMOBAX 3MiHWU PEXMMHUX Ta EKCNAyaTaLiMHUX NapameTpis
Po3yMiT NpMHLUMNKN TEXHONOFYHUX NPOLECIB BUPOOHULTB, AKI MAlOTb HEFAaTUBHMI BNAMB Ha fosKinna [PH 24
Ta 3aCTOCOBYBATM 3aX04M, WOA0 3MEHLLEHHA LbOro BM/MBY

2. NMpepeKBi3uTK Ta NOCTPEKBI3UTU gUCLMNNIHKU (MicLie B CTPYKTYPHO-/0riYHIN cXemi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpamolo)
Mpepeksisutn: CneuianbHi po3ginu BMLLOI MaTeMaTuKm, FgporazogmMHamika, TexHiyHa TepmoauHamika, Oc-
HOBW €N1EKTPOTEXHIKW Ta e/IEKTPOHIKMU.
NoctpekBi3uTtn: TennoobmiH Npun GpasoBux NepeTBOPeHHAX i BUNPOMIHIOBaHHI, MapoB.i i BogorpiiHi Kotau.

3. 3micT HaBYabHOI AUCLUUNAIHM

PO3A4IN 1. TennonpoBiaHicTb
Tema 1.1. TennonposigHiCTb Ta Tenonepeaaya Npm CTauioHapHOMY TENIOBOMY PEXUMI
Tema 1.2. KOHCTPYKTUBHI cnocobu 3MmiHM iIHTEHCMBHOCTI Tenionepeaadi
Tema 1.3. TennonposigHiCTb NPU HECTALIOHAPHOMY TEM/IOBOMY PEXUMI

PO34I/1 2. KOHBEKTUBHMUII TeNN006MiH
Tema 2.1. Pi3nyHi ocCHOBKM Npouecy Tenaonepeaadi
Tema 2.2. OcHoBM Teopii NogibHOCTI GiznUYHUX ABULL,
Tema 2.3. OcHOBM TeOopii NOrPaHNUYHOrO Wapy
Tema 2.4. Tennosigaaya nNpu 30BHILLHbOMY OBTIKaHHI Tif
Tema 2.5. Tennosigaaya npu NpMMyCOBii Tevii pignHu B Tpybax i KaHanax
Tema 2.6. Tennosigaaya npu BiNbHI KOHBEKLT

4. HaBuyanbHi matepianu Ta pecypcum
ba3084a (Niopy4HUKU, HAB8YA/bHI NOCIOHUKU) Aimepamypa.
1. KoHcraHTiHOB C.M. Tennoobmin: Migpyynuk. - K.: BNl BMK "MonitexHika": IHpec, 2005. - 304 c.
http://pdf.lib.vntu.edu.ua/books/2015/Konstantinov_2005 304.pdf
2. KyniHyeHKko B.P., LWeBueHko O.H0. Tennonepenaya 3 efleMeHTaMN MacoobMiHy (Teopis i NpakTMKa npoue-
cy). NigpyyHuK. — K.: PeHikc, 2014.- 920 c.



http://pdf.lib.vntu.edu.ua/books/2015/Konstantinov_2005_304.pdf

3. «[lpouecK TennonpoBiAHOCTI Ta KOHBEKTUBHOIO TENN00OMIHY. JTabopaToOpHUIA NPaKTUKYM» [ENeKTPOHHKI
pecypc]: HaBy. nocib. ana 3pobysadiB cTtyneHa 6aKanaBpa 3a OCBITHIMM nporpamamu «lHxeHepis i
KOMN'IOTEPHi TEXHONOFT TennoeHepreTUYHMUX cuctem», cneu,. 142 EHepreTMyHe MalMHOOYyAyBaHHA Ta
«ATOMHI enekTpuyHi cTaHuii», cnel,. 143 «AToMHa eHepreTMKka», 3 AucuunniHn «Teopia Tennoobminy» /
yKknaa.: M.B. Bopob6iios, 0.0. backoBa. — EnekTpoHHi TekctoBi gaHi (1 dain: 0,65 M6aiT). — Kuis: KMl im.
Iropsa Cikopcbkoro, 2024. — 48 c.

Hodamkoesa (moHozpagii, cmammi, doOKymMmeHmu, eaeKmpoHHI pecypcu) simepamypa.

4. Cnisak O.10. TennomacoobmiH. YactuHa | : HaByanbHuit nocibHuK / O. K0. Cnisak, H. B. PeangeHt. — Bik-
HuuA : BHTY, 2021.-113 ¢

5. OmenbyeHko 0.B., UgipkyH J1.0. TennomacoobmiH : Hasuy. nocib. Kpusuin Pir: JoHHYET, 2021.— 100 c.

HaB4YanbHUA KOHTEHT
5. MeTtoauKa onaHyBaHHA HaBYa/IbHOI AUCLUNANIHU (OCBITHBOro KOMMOHEHTA)
32i0HO HaBYANLHOR20 NAAHY 0419 ONAHYBAHHA Mamepiany oucyunaiHu nepedbavyeHo neKyiliHi 3aHAMms
NleKuiiiHi 3aHATTA

Ne HasBa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
3/n (nepenik AnaaKkTUUHMX 3ac06iB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)
1. BCTYN

Nekuia 1.

Mpeamet Ta 3agadi Kypcy. Teopia TenioobMminy i ii micue B 3aranbHili cuctemi HayK. ABuiLa TENI00OMiHY
B eHepreTuui. CTucai BigomocTi 3 icTopii Hayku npo TennoobmiH. Ornag meToais AOC/IAKEHHA Tenno0o6-
MiHY. OCHOBHIi NOHATTA Ta BU3HAYeHHA. CUCTEMM BUMIPY TEMNJOBUX BENNYMH.

(1], [2]

CPC: NpocTi Ta cknagHi cnocobu nepeHocy TENAOTU B NPOCTOPI: TENAONPOBIAHICTb, KOHBEKLIA, pagiaLili-
HUI TennoobMmiH, Tennosiggaya, Tenjonepenaya, pagialiiHo-KOHBEKTUBHUIN TENI00OMIH.

PO3[4IN 1. TennonpoBigHicTb

Tema 1.1. TennonpoBigHICTb Ta TeNONEpeAaya NpU CTalioHapHOMY TENJA0BOMY peXXUMi

2. Jlekuyia 2.
3aKkoH ®yp’e i KoediuieHT TennonposigHocTi. NMoHATTA TennonposigHocTi. TemnepaTypHe none. Temne-

paTypHUI rpagieHT. 3akoH ®Pyp’e i KoedilieHT TenaonpoBiAHOCTI.
(1], [2]

CPC: BeKTOp LWiNbHOCTI TENNOBOrO NOTOKY.

3. Jlekuia 3
OndepeHuintHe piBHAHHA TENNONPOBIAHOCTI | MOro YaCTUHHI BUNAAKM.

OTpvMaHHA andepeHLiMHOro piBHAHHA TENAONPOBIAHOCTI. YaCTUHHI BUNAAKK aMdepeHLiNHOro PiBHAH-
HA TenaonposigHoOCTi. MaTemaTMyHe ONMCaHHA Npouecy TenaonpoBiAHOCTI. 3akoH HbioTOHa-PixmaHa.
KoeoiuieHT Tennosigaaui.

(1], (2]

CPC: KoHKpeTHi 3agayi TenionpoBiaHOCTI.

4. Jlekuia 4
TennonpoBigHICTb NIOCKOT CTIHKM

KOHTaKTHUI TepmivHmMiA onip. MeToamn 60poTbbu 3 KOHTAaKTHMM onopom. TennonposigHicTb 6araToLla-
POBOI NNOCKOI CTIHKW. TenaonpoBigHICTb O4HOWAPOBOI LUATHAPUYHOT CTIHKM NPU rPAHUYHUX YyMmoBaX |
poay.

JleKujia cynpoBOAMKYETLCA MOKAa30M CNangiB No Temi: TensonpoBigHicTb 6araTowapoBoi NNOCKOI CTiIHKMY;
TEnAoNpPOBIAHICTbL OAHOLWAPOBOI LUATHAPUYHOT CTIHKM NPU rPAHUYHUX YMOBax | poay.

(1], (2]

CPC:. TennonposBigHicTb 6aratolwapoBoi LNMAIHAPMUYHOI CTIHKM NpU rPaHNYHMX ymoBax | poay.

5. Jlekuyia 5

Tennonepegaya yepes NAOCKY CTiHKY.

KoediuieHT Tennonepepadi. PiBHAHHA Tensonepepadi. Tennonepegaya 4yepes HaraTolwapoBy MJIOCKY
CTiHKY.

JNleKkuia cynpoBOAKYETbCA MOKA30M CNANAIB Mo TeMi: Tenaonepeaada Yepes 6aratolwapoBy MJIOCKY CTiHKY
npu rpaHnyHux ymosax Il pogy.

[1], [2]

CPC: TennonpoBigHicTb LMAIHAPUYHOI 0B0IOHKM NPU FPaHUYHNX yMmoBax | poay.




Ne Hassa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

6. Jleruyia 6
Tennonepegaya vyepes UUAIHAPUYHY CTiHKY.
Tennonepegaya yYepes OAHOLIAPOBY UMNIHAPUYHY CTiHKY. JliHiHWI KoediuieHT Tennonepeaayi. JliHil-
HUI TEPMIYHMIA onip Tenonepegadi. Tennonepegaya yepes 6araTolwapoBy LUNIHAPUYHY CTiHKY.
JleKujia cynpoBOAXKYETbCA MOKA3OM CNangiB NO TeMi: Tensonepesaya Yepes 6araTowaposy LUAIHAPUYHY
CTiHKY nNpu rpaHmnyHmx ymosax Il poay.
(1], [2]
CPC: TennonpoBigHicTb cPeprUyHOi CTIHKM NpU rpaHMYHUX yMmoBax | poay.

7. Jleruia 7
TennonposiAHICTb NPU CTaLLiIOHAPHOMY TENNOBOMY PEXMMI Ta HAABHOCTI BHYTPILLHIX AXKepen TenaoTu.
TennonpoBiAHICTb NIACTUHM NPU CTALIOHAPHOMY TEMJOBOMY PEXUMI Ta HAABHOCTI BHYTPILLHIX Axepen
TennoTwu.
JleKujia cynpoBOAKYETLCA MOKA30OM CAaNAiB Mo Temi: TENNONPOBIAHICTb NAACTUHM MPU CTaLiOHAPHOMY
TENN0BOMY PEXUMI Ta HAABHOCTI BHYTPILLHIX AXKepes Tena0oTu.
(1], [2]
CPC: TemnepatypHe nose NAaCTUHM NPU CTALLIOHAPHOMY TENNOBOMY PEXMUMI Ta HAABHOCTI BHYTPILLHIX
J)Kepen TensnoTu.

8. Jlekyia8

TennonpoBigHiCTb NpU CTalioOHAapHOMY TEMI0BOMY PEXMMI Ta HAABHOCTI BHYTPILLHIX AXKepen TensioTu.
TennonposigHiCTb UWAiHAPA NPU CTaLiOHAPHOMY TENJIOBOMY PEXKMMI Ta HAABHOCTI BHYTPILWHIX Axepen
TEennoTH.

NeKuia cynpoBOAKYETbCA MOKA30M CNanAiB Mo Temi: TeNAONPOBIAHICTb UMAIHAPA NPU CTalioHapHOMY
TENJI0BOMY pPEXKMMI Ta HAABHOCTI BHYTPILLHIX AXKepen TennoTu.

(1], [2]

CPC: TemnepatypHe nosne uuAiHApPa NPU CTaLiOHAaPHOMY TENNOBOMY PEUMI Ta HAABHOCTI BHYTPILLHIX
A)xepen TensaoTu.

Tema 1.2. KOHCTPYKTUBHI cnocobu 3miHM iHTEHCUMBHOCTI Tenionepeaaui.

9. Jlekuia 9
Cnocobu 3miHM iHTEeHCMBHOCTI Tenionepeaadi.
KOHCTPYKTMBHI cnocobu 3miHW iHTEHCMBHOCTI Tennonepeaadi. Naocka cTiHka. KputuyHuin giametp umni-
HOPWYHOI CTiIHKK. BMbGip matepiany isonauii. LUnaxu iHTeHcudikauii Tennonepegadi. TepmidHuin onip Ten-
nonepepadi. MOXXANBOCTI 3HUKEHHA TEPMIYHOTO Onopy Tensonepeaadi.
(1], (2]
CPC: KoHCTpYKTMBHI cnocobu 3miHM iHTeHCMBHOCTI Tensionepeaadi. MaocKa cTiHKa.
10. Jlekuia 10
IHTeHcubiKayia TennoobmiHy 3a paxyHOK opebpeHHsA. AndepeHuinHe piBHAHHA TenaonpoBigAHOCTI Nps-
moro pebpa gosinbHoro npodointo.
JleKujia cynpoBOAKYETbCA NMOKA30OM CNangiB NO TeMi: KOHCTPYKTMBHI cnocobu 3miHW iHTEHCMBHOCTI Ten-
nonepegadi. lMokas makeTiB TUNiB opebpeHHs.
(1], (2]
CPC: Tunu opebpeHHs. Mpame pebpo npaMoKyTHoro npodinio.
11. Jleryia 11
TennonposigHicTb NpAMoro pebpa npamoKyTHoro npoodinto. KoediuieHT edbekTnBHOCTI pebpa.
(1]
CPC: Yucno bio.
12. Jlekuia 12
OudepeHuiinHe piBHAHHA TENIONPOBIAHOCTI NpAMoro pebpa AosinbHOro npoodinto.
[1]
CPC: Pebpucrta naockKa CTiHKa.
13. Jlekuia 13

Tennonepeaaya yepes pebpUCTy NIOCKY CTiIHKY. YMOBU BUrigHOCTI opebpeHHA. TennonpoBiaHicTb Kifb-
uesoro abo wanbosoro pebpa NOCTiMHOI TOBLMHN.
[1]

CPC: MeToa npnbnamsHoro po3paxyHKy KoeoiuieHTa edpeKTMBHOCTI pebpa Kpyrnoro npodinto.




Ne

Hassa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)
Tema 1.3. TennonposigHicTb NpM HecTaLioHapPHOMY TENJIOBOMY pPeXKUMI
14. Jleruyia 14
HecTauioHapHa TennonpoBiAHICTb NAACTUHW.
®i3nYHi OCHOBM NpoLLECY HeCTaLioOHApPHOI TeN/IONPOBIAHOCTI. HecTauioHapHa Tena0NpPoBigHICTb NAacTu-
HW 6e3 BHYTPILWHIX gXepen Tenna.
[1], [2], [3]
15. Jlekuia 15

OundepeHuinHe piBHAHHSA, AKE ONMCYE TEMMNEPATYPHE NOJe NPU HecTaLioOHAPHIM TenaonpoBigHOCTI naac-
TMHW 6€e3 BHYTPILWHIX AXKepen Tenna.

JleKuia cynpoBOAMKYETbCA MOKA30M CAalAiB Mo TeMi: TemnepaTypHe nosie Npu HecTauioHapHiA Tenaon-
POBIAHOCTI NNAaCTUHM 6e3 BHYTPILWHIX AXKepen Tenna.

(1], [2], [3]

CPC: AHanis piweHHA andepeHUiMHOro piBHAHHA, AKE ONWUCYE TEMMEPATypHE NoJie NPU HecTalioHapHin
TenaonpoBigHOCTI NAaCTUHKU Be3 BHYTPILLHIX AKepen Tenna.

PO34I/1 2. KOHBEKTUBHMUIA TENN1I006MiH

Tema 2.1. ®i3nuHi ocHOBM Npouecy Tensonepeaadi

16.

Jlekuia 16

di3nyHi 0OcHOBM NpoLecy Tensonepeaadi.

KOHBEKTMBHMIA TENN006MiH. 3aKoH HbtoTOHa i KoediuieHT Tennosigaayi. MOHATTA NPO NOrpaHUYHKIA Wap.
[1], [2]

CPC: /lamiHapHa Ta TypbyneHTHa Teuvis.

17.

Jlekyia 17

®i3nyHi ocHoBM Npouecy Tensonepegadi.

MoHATTA NPO NOrpaHUYHKA Wap. JlamiHapHa Ta TypbyneHTHa Tedia. MexaHiam nepeHocy Tenao0TU Big rasy
00 CTiHKM NpW laMiHapHin Ta TYpbyNeHTHIN Teuii.

JleKuia cynpoBOAXKYETLCA NOKA30M C/1aliAiB NO TEMI: MOHATTA NPO NOrPAHUYHMIA Wap; NaMiHapHa Ta Typ-
b6yneHTHa Teuis.

(1], [2]

CPC: Bnaue pisHOMaHITHUX ¢paKTopiB Ha BeAMUNHY KoediljieHTa TennoBiaaavi.

18.

Jlekuyia 18

MaTemaTuyHe ONMCaHHA NPOLECiB KOHBEKTUBHOIO TEMI000OMIHY.
OndepeHuintHe piBHAHHA eHeprii. AndepeHLUiliHi piBHAHHA pyXy.
(1], [2]

CPC: YMOBM OZIHO3HAYHOCTI NPM ONUCAHHI NPOLECiB KOHBEKTUBHOIO TEN00OMiHY (Tennosi).

19.

Jlekuyia 19

MaTtemaTuyHe ONMCaHHA NPOLECiB KOHBEKTUBHOIO TEM00OMIHY.

OundepeHuinHi piBHAHHA pyxy. PiBHAHHA Hepo3pMBHOCTI. PiBHAHHA pyxy Ta eHeprii ana TypbyneHTHoro
peXxunmy Tedii piguHu.

(1], (2]

CPC: YMOBM OAHO3HAYHOCTI MPM OMNUCaHHI NPOLLECiB KOHBEKTUBHOrO Tenno00bMiHy (rigpoguHamiyHi).
Cnocobu oTpMMaHHA po3paxyHKoBUX popmyn 41A BU3HaUYeHHs KoedilieHTa Tennosianavi.

Tema 2.2. OcHoBM Teopii noaibHocTi pisnuHnx asuLy,

20. Jlekuia 20
OCHOBHi MOHATTA Ta BU3HAYEHHS Teopii noaibHOoCTi.
®isnyHa ocHoBa Teopii noaibHocTi. IHBapiaHT noaibHocTi. OgHOMMEHHI BeAnYMHU. KoHCTaHTU nogibHoc-
Ti. Teopemu nogibHoOCTI.
(1], [2]
CPC: AHanoriyHi siBMwa. BnactusicTb KOHCTaHT NoAdibHOCTI.
21. Jlekuia 21

Mepwa Teopema nogibHocTi. Jpyra Teopema noaibHocTi. TpeTa Teopema nogibHocTi DisMYHMI 3micT
yuncen nopgibHocti. Yucno Hycenbaa. Yncno MNekne. Yucno Mpacroda. Yucno Einepa. Yucno Mpanarnsa.
Yucno CreHTOHA.

(1], [2]

CPC: BuKopucTaHHs Teopii noaibHocTi A0 siBMLWa Tenaosiaaadi. PiBHAHHA noagibHOCTI.




No
3/n

Hassa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

Tema 2.3. OcHOBM TeOpii NOrpPaHUYHOrO Wapy

22. Jleryia 22
BcTyn B Teopito NorpaHNYHOro Wwapy.
BM3HaueHHs Ta TepMiHKW Teopii norpaHuyHoro wapy. AndepeHuinHi piBHAHHA, WO ONUCYOTb pac noain
TEennoTu y notoui pianHun. AndepeHuinHi piBHAHHA NOrpaHNUYHOrO Wapy.
OundepeHuinHi piBHAHHA AMHAMIYHOrO NOrPAHUYHOrO LWapY.
(1], [2]
CPC: MeToau Teopii norpaHnyHoro wapy. OuiHKa NOpAAKY YNEHIB, WO BXOAATbL A0 PiBHAHHA.
23. Jlekuia 23
OundepeHuinHi piBHAHHA NOrPaHUYHOrO Wapy.
PilweHHa audepeHUitHNX PiBHAHb AMHAMIYHOIO MOrPAHNUYHOTO LWapYy.
(1], [2]
CPC: AHanis pilweHHs andepeHLitHUX PIBHAHb AMHAMIYHOIO NOrPaHUYHOrO LWapYy.
24, Jlekuia 24

OndepeHuinHi piBHAHHA NOrPaHUYHOrO Wapy.

OndepeHUuinHi piBHAHHA TENAOBOrO NOrPaHMYHOrO wWapy. PiweHHA andepeHLiliHMX PiBHAHb TENJ10BOro
NOrPaHNUYHOrO Wapy. AHaNI3 OTPUMAHOIO PilLEHHSA.

[1]

CPC: OuiHKa noOpAAKY YIEHiB, WO BXOAATb A0 PiBHAHHA.

Tema 2.4. Tennosiggayva npu 30BHiLLHbOMY OOTiKaHHiI Tin.

25. Jlekuia 25
TennoBigaaya npu Tedii Ha NAacTUHI. Bnane “30BHilWIHBOTY TypOYAEHTHOCTI, HEI30TePMIYHOCTI, NO340B K-
HbOTO FPaAiEHTY TUCKY Ha MJIACTUHI Ha Nepexia amiHapHOI Tedil y TypbyneHTHe. TenioBiggaya naacTuHU
Npw NamiHapHil Tedii NOToKy.
JleKuia cynpoBOAKYETbCA NOKA30M CAalAiB No TeMi: TeNnoBigaaya Npu Tedii Ha NAACTUHI.
(1], [2]
CPC: Nepexia namiHapHOi Teuil y TypbyneHTHY Ha naacTuHi. MeToanKa BU3HauYeHHA IOKaNbHOrO i cepea-
HbOro KoeodilieHTY TeN0BiAAAYI HA NNACTUHI NPM NaMiHapHil Tedii NOTOKY.

26. JleKkuyia 26
Tennosigaaya npu Tedii Ha naacTuHi. Tennosiggada NAACTUHU NpuU TypbyneHTHIN Tedii NOTOKy. Bu3Ha-
YeHHA cepeHbOro KoedilieHTy TenaoBigaadi Ha NNacTUHI Npu TYpOyNEHTHIN Teuii TenaoHocIA.
JleKuia cynpoBOAKYETbCA NOKA30M CAalAiB No TeMi: TeNNoBigAauYa Npu Tedii Ha NAACTUHI.
(1], [2]
CPC: MeToaMKa BM3HAYEeHHS NOKANbHOIO i cepeAHboro KoedilieHTy Tenaosigaadi Ha NAACTUHI Npu Typ-
6yNeHTHIl Tedii TennoHoCIA.

27. Jlekuia 27
Tennosigaaya Npu 30BHILUHLOMY 06TiKaHHI Ti/l pi3HOMaHITHOT popmu.
Tennosigaaya npu nonepeyHomy obTiKaHHI LMAiHAPY NaMiHAPHMM NOTOKOM.
JleKujia cynpoBOAKYETLCA MOKA30OM CNangiB No Temi: TenaoBigaada npu nonepeyHomy obTiKaHHI LMAiHA-
py.
(1], (2]
CPC: MeToamKa BM3HAYeHHS JIOKA/IbHOMO i cepegHboro KoedilieHTy Tennosiagadi npy nonepevyHomy
06TiKaHHI UMNiIHAPY NaMiHAPHMM NMOTOKOM.

28. Jlekuia 28

Tennosigaaya Npu 30BHILIHLOMY 06TiKaHHI Ti/l pi3HOMaHITHOT popmu.

Tennosigaaya npy nonepedyHomy oBTiKaHHI UMNIHAPY TYPOYNEHTHUM NOTOKOM. BNMB Ha iHTEHCUBHICTb
TennoBigaadi KyTa aTaku. Tennosiggaya npu 30BHILWHbOMY O6TiKaHHI Tin pisHoMaHiTHOI dopmu. Tenno-
BigAaya Npu 30BHILLHbOMY OOTiIKaHHI NyYKiB rnaakux Tpyo.

JleKujia cynpoBOAKYETLCA MOKA30OM CNangiB No Temi: Tenaosigaaya npu nonepeyHomMmy obTiKaHHI UnniHA-
py. TensnoBignaya npu 30BHILULHbOMY OOTIKaHHI Ny4KiB rnaakux Tpyo.

(1], [2]

CPC: MeToAMKa BM3HAUYEHHSA NOKA/IbHOIO i cepeHboro KoeodilieHTy TennoBigaadi npy nonepeyHomy
06TiKaHHI uMniHApY TYPOYNEeHTHMM NOTOKOM. BNANB Ha iIHTEHCMBHICTb TEN0OBIAAAYI NPY 30BHILLHBOMY




3/n

Hassa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

0b6TiKaHHI Ny4KiB rnagKkmx Tpyb KyTa aTaku.

Tema 2.5. Tennosiggava npy npumycosiii Tedii piguHu B Tpy6ax i KaHanax

29. Jleryia 29
OcobnunBocTi Teuii Ta TennoobmiHy B TpybHax.
OcobnnBocTi Teuii pigMHM 3 NOCTINHUMK Pi3SUYHMMM BNACTUBOCTAMMU.
Jlekuis cynpoBOAKYETLCA NOKA30M CAalAiB No TeMmi: Tedia Ta Ten1006miH B Tpybax.
(1], [2]
30. Jlekuia 30
OcobaumsocTi Teyii Ta Tenn00bmiHy B Tpybax. OcobamnsocTi Tedii pianHU 3 NOCTIMHUMKU Pi3SUYHMMM BACTU-
goctAMU. OcobamBocTi TennoobmiHy. TennoobmiH Npu pisHUX pexumax Tedii piguHn B Tpybax.
B’A3KiCTHO-rpaBiTaLiMHNI peXkum Tedii pignHun B Tpybax.
Jlekuis cynpoBOAKYETLCSA NOKA30M CalAiB No TeMi: Tedida Ta Ten1006miH B Tpybax.
(1], [2]
CPC: OcobamBocTi namiHapHOi HeizoTepmiyHOT Tedii. OcobmBOCTi Tedii Npu B’A3KiCTHO-rpaBsiTauiiHOMY
peXUMI pyxy pianHu B Tpybax.
31. Jlekuia 31
TennoobMmiH Npu pisHMX pexxnmax Tedii pignHm B Tpybax.
B’A3KICTHUI pexum Tedii pignHun B Tpybax. Tennosiggaya npy NamiHapHOMY peXuMi Tevii pianHn B Tpy-
6ax. Tennosiggaya npu TypObyNeHTHOMY peXKMmi Tedii pianHu B Tpybax.
(1], (3]
CPC: PiBHAIHHA NoAibHOCTI ANA BM3HAY€HHA NOKa/bHOIO i cepeaHboro KoediuieHTy Tennosiaaadi npu
NlaMiHapHOMY peXXuMi Teuii pianuHu B Tpybax. PiBHAHHA NoAiGHOCTI ANA BU3HAYEHHSA IOKANbHOro i cepea-
HbOro KoeodilieHTy TennoBiaaadi npu TypbyneHTHOMY pexXumi Tedii pianHu B Tpybax.
32. Jlekuyia 32

Tennosigaaya npu nepexigHomy pexkumi Tedii pianHu B Tpybax. Tennosiggaya npu Tedil pianHu B Tpybax
HEKPYr/10ro NonepeYyHoro po3pisy.
(1],

CPC: PiBHAIHHA noAibHOCTI ANA BM3HAYeHHS JIOKA/NbHOIO i cepeiHbOro KoediljieHTy Tennosigaadi B
Tpybax HEKPYrN0ro NonepeyYyHoro pospisy.

Tema 2.6. Tennosiggaya Nnpu BiNbHii KOHBEKL,T

33. Jlekuia 33
Tennosigaayva npu BibHIN KOHBEKLi B HEOBMeKeHOMY NpoCTopi.
®i3nyHi ocHoBM TenaoBiaAayi Npu BiNbHIN KOHBEKLI. Tennosigaavya BepTMKaAbHOI NOBEPXHI.
JleKujia cynpoBOAMKYETbCA NOKA30M CNalAiB No TeMi: TeNI0BigAa4a NPU BiNbHIA KOHBEKL,T.
(1], (3]
CPC: PiBHAHHA NogibHOCTI ANnA BU3HAaYEHHA JIOKANbHOrO i cepeHboro KoedilieHTy Tenaosigaayi Ha Bep-
TMKanbHili noBepxHi. Tenaosiagaya npu BinbHilA KOHBEKL,T B HEOOMeXKeHoOMY NpocTopi.
Tennosigaaya Npw BifibHI KOHBEKLT 6ins ropusoHTanbHOI Tpyou.
34. Jlekuifa 34
Tennosigaaya Npwm BiIbHI KOHBEKLT 6ins ropu3oHTaNbHOI N1I0CKOT NOBEPXHI.
JleKkuia cynpoBoAKYETLCA MOKA30M C/aiAiB No Temi: TennoBigaaya nNpu BiibHIN KOHBEKL,i. Tennosiggava
Npw BiNbHi KOHBEKLL B HeOBMeXeHOMY NPOCTopiI.
HabnukeHnin meTo, po3paxyHKy TenaoBiaaadi Npu BiNbHiM KOHBEKLi B 0bMerKeHoOMYy NpocTopi.
(1]
CPC: PiBHAHHA noAibHOCTI ANs BM3HAYeHHS NOKaNbHOIO i cepeaHboro KoeodilieHTy Tennosigaadi 6ins
rOpM30HTaNbHOI NI0CKOT NOBepXHi. PiIBHAHHA NoAibHOCTI AN BU3HAYeHHA cepeHboro KoeodiuieHTy Ten-
NoBiaaavi Npu BiNbHIN KOHBEKLT B 06MeXeHOoMY NpocTopi.
35. Jlekyia 35

Tennosigaaya npu BiNbHIM KOHBEKL,T B 06MeXKeHoMy NPoCTOopi.

®i3nyHi ocHoBK TenoBiaAaui NPK BiNbHIN KOHBEKL,T B 06mexXeHOMy npocTopi. HabankeHuit meTtoa pos-
paxyHKy Tennosigaadi Npum BifibHIM KOHBEKL,ii B HeobmerKeHoMy NpPoCTOopi.

JleKujia cynpoBOAMKYETbCA NOKA30M CNalgiB No TeMi: TenoBigaa4a npu BinbHiA KOHBEKL,T.




Hassa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)
(1]
CPC: PiBHAIHHA NogibHOCTI ANs BU3HAYeHHA cepenHboro KoedilieHTy Tennosianavi.

36. Jlekuia 36

TennoBigaaya nNpu BiNIbHIM KOHBEKL,T B FOPU30OHTAIbHUX LWisIMHAX. TenaoBiggaya npu BifibHI KOHBEKLT B
BEPTMKa/IbHUX LWinnMHax. EKBiBaneHTHUI npouec TennonposigHocTi. EKBiBafeHTHMI KoedilieHT Tennon-
pOBIAHOCTI.

[1]

CPC: Tennosiggaya npu BifIbHiN KOHBEKLii y HE3aMKHEHOMY 3a30pi.

MpaKTnU4Hi 3aHATTA

No
3/n

Ha3Ba TeMun NpaKTUYHOro 3aHATTA Ta Nepeslik OCHOBHUX MUTAHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

PO34I1 1. TennonpoBigHicTb

Tema 1.1. TennonpoBigHICTb Ta TeNIONEpeAaya NpU CTalioHapHOMY TENJIOBOMY peXXuMmi

MpakTnyHe 3aHATTA 1.

TennonposigHicTb Ta Tennonepeaaya Npu CTauioHapHOMY TEN/IOBOMY PEeXMMi O4HOLWAPOBOI  MAOCKOI
cTiHkM [4], [5].

CPC: [5]

MpaKkTnyHe 3aHATTA 2.

TennonpoBigHicTb Ta Tensonepegaya npu cTauioHapHOMY TEMN0BOMY pPeXumi baraTolwapoBoi NAOCKOi
CTiHKW. TepmiyHui onip [5].

CPC: [5]

MpakTnyHe 3aHATTA 3.
TennonpoBigHiCTb Ta Tenjonepeaaya npu CTalioHapHOMY TENJI0BOMY PEXUMI UUMAIHAPUYHOT CTiHKK [3].
CPC: [4], [5]

MNpakTn4yHe 3aHATTA 4.

TennonposigHiCTb Ta Tensonepeaaya Npu CTaLioHAPHOMY TENIOBOMY peXnmi. BHYTpiWHI axepena ten-
notw [4], [5].

CPC: [4], [5]

Tema 1.2. KOHCTPYKTUBHI cnocobu 3miHM iHTEHCUMBHOCTI Tenionepeaaui

MpaKTnyHe 3aHATTA 5.
KOHCTpYKTUBHI cnocobu 3miHu iHTeHCMBHOCTI Tensionepeaadi [4], [5].
CPC: [4], [5],

MpaKTn4He 3aHATTA 6.
KOHCTpYKTUBHI cnocobu 3miHM iHTeHCMBHOCTI Tensionepegadi [4], [5].
CPC: [4], [5]

MpaKTWyHe 3aHATTA 7.
OCHOBM pO3pPaxyHKY KOHCTPYKTUBHMX crnocobiB 3MiHM iIHTEHCMBHOCTI Tenionepeaadi B cepenoBuLLi
MathCAD

Tema 1.3. TennonposigHicTb NPU HecTaLioOHAaPHOMY TENJIOBOMY PeXKUMI.

MpakTnyHe 3aHATTA 8.
TennonpoBigHICTb NpM HecTauioHapHOMY TenaoBoMy pexxumi. Tina HeckiHueHoi dopmu [4], [5]
CPC: [4], [5]

MpakTnyHe 3aHATTA 9.
TennonpoBigHICTb NPM HecTauioHapHOMY TenoBoMy pexxumi. Tina KiHuesux posmipis [4], [5].
MopaynbHa KOHTpPobHA poboTa. YacTuHa l

PO34IN 2. KoHBEKTUBHUI TENNI006MiH

Tema 2.1. ®i3anyHi ocHOBM Npouecy Tensonepeaadi
Tema 2.2. OcHoBM Teopii noai6HocTi PpisnyHuX ABULL,

10.

MpakTnyHe 3aHatTa 10.
O6pobKa gocnigHUx AaHMX 3a 4onomoroto metoay Teopii noaibHocti [4], [5].
CPC: [4], [5], Ne 3-5,

11.

MpakTnyHe 3aHatTa 11.
O6pobKa gocnigHUx AaHWX 3a 4OoNoOMOrot metoay Teopii nogibHocTi [4], [5].
CPC: [4], [5], Ne 3-7,3-11




No
3/n

Ha3Ba TeMun NpaKTUYHOro 3aHATTA Ta Nepesiik OCHOBHUX NMUTAHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

Tema 2.4. Tennosipgaaya Npu 30BHiLLHbOMY OB6TiKaHHiI Tin

12.

MpakTnyHe 3aHaTTa 12.
Tennosigaaya npu o06TikaHHI Naockoi nosepxHi [4], [5].
CPC: [4], [5]

13.

MpakTnyHe 3aHatTa 13.
Tennosigaaya npu 06TiKaHHI Kpyraoro unningpa [4], [5].
CPC: [4], [5]

14.

MpaKTn4He 3aHATTA 14.
Tennosigaaya npu obTikaHHI ny4kis Tpy6 [4], [5].
CPC: [4], [5]

Tema 2.5. Tennosiggaya npyu NPpMMyCOBIii Teuil piguHu B Tpybax i KaHanax

15.

MpakTn4yHe 3aHaTTA 15.
Tennosigaaya npwm Tevii pianHm B Tpybax. lamiHapHuin pexum Tevii [4], [5].
CPC: [4], [5]

16.

MpakTnyHe 3aHATTA 16.
Tennosigaaya npwm Tevii pianHm B Tpybax. lamiHapHuin pexum Tevii [4], [5].
CPC: [4], [5]

17.

MpakTnyHe 3aHaTTa 17.
Tennosigaaya npwm Tevii pianHm B Tpybax. MepexigHuin pexkum Teuvii [4], [5].
CPC: [4], [5]

18.

MpakTnyHe 3aHaTTA 18.

Tennosigaaya npw Tedii piguHn B Tpybax. TypbyneHTHUIN pexmm Tedii. Tedia B KaHanax He Kpyraoro ne-
pepisy. Kinbuesi KaHanu [5].

CPC: [5]

Tema 2.6. TennoBigaayva Npu BiNbHii KOHBEKL,T

19.

MpakTnyHe 3aHaTTa 19.

Tennosigaaya npu BiNbHill KOHBEKLI. BepTnKanbHa noBepxHs. HabaukeHU meTog, po3paxyHKy Teno-
Biggaui [5].

CPC: [5]

20.

MNpakTnyHe 3aHATTA 20.

Tennosigfaya Npu BiNbHIA KOHBeKLi. FOpM30OHTaNbHI NOBEpXHi. HabauxkeHnn meTon po3paxyHKy Ten-
nosiggavi [4], [5].

CPC: [4], [5]

21.

MpakTnyHe 3aHaTTa 21.

TennoBsigaaya nNpu BiNbHIM KOHBEKLIT B 06MmerkeHoMy npocTopi. EKBiBasieHTHUI KoedilieHT Tenaonposi-
aHocrti [4], [5].

CPC: [4], [5]

22.

MpakTnyHe 3aHATTA 22.
3axuct PP
MoaynbHa KOHTpobHa poboTa. YactuHa ll

23.

[MpaKTn4He 3aHATTS 23.
3aK/ItoYHe 3aHATTA.
OronoLweHHs PENTUHTY, Npuitom 3aboprosaHocTen. [lonNycKk Ha eK3ameH.




JlabopaTopHi po6oTn

No
3/n

HasBa Temu nabopatopHoi poboTu

1. | JabopaTopHa poborTa 1.
HecTauioHapHa TennonposigHicTb MmeTanesoro uuniHgpa [3].

2.| NabopaTtopHa poboTa 2.
O6pobka aocnigHNX AaHUX 33 AONOMOro MeToay Teopii NoAibHOCTI ANnA 3a4a4i BUMYLLEHOT KOHBEKLLT,
OTPMMAHMX MeToAaMM imiTaliiHOro moaentoBaHHsA [3]

3. | 1abopaTtopHa poboTa 3.
06pobka docnidHux daHux 3a 0ornomoz20to Memoody meopii nodibHocmi 0718 3a0a4i NPUPOOHOI KOHBEKU,
ompumMaHux memooamu imimayitiHoeo modentosaHHA [3]

4. | NabopaTopHa poboTa 4.
Po3paxyHok KoegiuieHmy mennosiddauyi npu meuyii Ha naacmuHi e cepedosuwi MathCAD

5. | 3axucT 3BiTy 3 BUKOHAHHA 1abopaTopHMX pobit

6. CamocriiiHa poboTa cTyaeHTa

[ns onaHyBaHHA maTtepiany gucumniiiv nepenbayeHo BUKOHAHHSA 3aBAaHb Ha CaMOCTiMHE ONpaLoBaHHA maTe-
piany No NeKLUiiHii YacTUHI Kypcy i NPakTUYHKUX 3aBAaHb. 3aBAAHHA BUAAIOTLCA NiCAA KOXHOI NeKLii i npakTUYHOro
3aHATTA, CTPOK 3a4a4i — He Mi3Hile HiX Yepes TUXKAEHb NicnA BUAadi 3aBAaHHA.

10.
11.

12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.

24.

Temu camocTiHOT pob0TN A0 NEKLIAHNX 3aHATD.

MpocTi Ta ckNagHi cnocobu nepeHocy TENOTM B NPOCTOPI: TENJONPOBIAHICTb, KOHBEKLA, padiauiliHnit Ten-
noobmiH, Tennosigaava, Tennonepenaya, pagialiiHo-KOHBEKTUBHUIA TeN1006MiH. (2 roa.)

BeKTOp LWi/IbHOCTi TEN/I0BOrO NOTOKY. (2 roa.)

KoHKpeTHi 3aaadi TennonposigHocTi. (2 roa.)

TennonposigHicTb 6araTowapoBoi LMAIHAPUYHOT CTIHKM NpU FpaHMYHKX ymoBax | pogy. TennonposigHicTb
LMNIHAPUYHOT 060NIOHKK NpY rpaHUYHKNX ymoBax | poay. (3 roa,.)

TennonpoBigHicTb chepryUHOi CTIHKM Npu rpaHMYHKX ymoBax | poay. (3 roa.)

TemnepaTypHe nosie NAaCTMHU NPU CTaLLiOHAPHOMY TEMJIOBOMY PEXKMMi Ta HAaABHOCTI BHYTPILHIX AxKepen
Tennotu. (3 rog.)

TemnepatypHe nosae uuaiHAPa NPU CTALLIOHAPHOMY TEMJI0BOMY PEeXMMIi Ta HAABHOCTI BHYTPILIHIX AXKepen
Tennotu. (3 rog.)

KOHCTpYKTUBHI cnocobu 3miHM iHTEHCMBHOCTI Tensionepeaadi. MaocKa cTiHka. (2 rog.)

Tunu opebpeHHs. Npsame pebpo NnpamoKyTHoro npododinto. Yncno bio. PebpucTa nnocka criHKa. (3 roa,.)
MeToa npnbansHoro pospaxyHky KoedilieHTa epeKkTMBHOCTI pebpa Kpyraoro npodinto. (3 roa.)

AHani3 piweHHA andepeHLitHOro piBHAHHA, AKE OMUCYE TEMMEpATYPHEe Noae Npu HecTauioHapHil Tenaon-
pOBiAHOCTI NNacTUHM 6e3 BHYTPILHIX Axepen Tenna. (3 roa.)

AHani3 pilweHHs andepeHLiMHOro piBHSAHHA, SIKe ONUCYE TemnepaTypHe nosie Npu HecTauioHapHil Tenaon-
poBigHoCTI UMNiHAPY 6e3 BHYTPIiWHIX Axkepen Tenna. (3 roa.)

NaminapHa Ta TypbyneHTHa Teuis. (32 roa.)

BnauB pisHOMaHITHUX $paKTOpiB Ha BeAnUYMHY KoedilieHTa Tennosiagaui. (3 roa.)

YMOBM 04HO3HAYHOCTI MPY ONMCaHHI NPOLLECiB KOHBEKTMBHOrO Ten1o0bmiHy. (3 roa.)

Cnocobu oTpMMaHHA PO3paxyHKOBUX GOpMyN ANA BU3HaYeHHA KoedilieHTa Tennosigaayi. (3 roa.)
AHanoriyHi sBuwa. Bnactmeictb KOHCTAHT NogibHOCTI. BUKopucTaHHA Teopii noaibHocTi 40 sBULLA TenaoBia-
Aavi. PiBHAHHA noaibHocTi. (3 roa,)

OujiHKa NnopsaAKy Y/eHiB, WO BXOAATb A0 PiBHAHbL pyxy. (3 roa,.)

AHani3 piweHHs audepeHLinHMUX piBHAHb AMHAMIYHOIO NOrpaHMYHOro Wwapy. (3 roa.)

OujiHKa NnopsaAKy YNeHiB, WO BXOAATb A0 PiBHAHHA eHeprii. (3 roa.)

Mepexia namiHapHOi Tedii y TypbyneHTHY Ha naacTuHI. (3 roa.)

MeToaMKa BM3HAUYEHHA JIOKa/IbHOro i cepeaHboro KoedilieHTy TenaoBiaaayi Ha NAacTUHI NpyU NamiHapHin
Teuii noToky. (3 roa,)

MeToamMKa BU3HAYEHHA IOKa/IbHOrO i cepeHboro KoedilieHTy TenaoBiagayi Ha NAacTUHI Npu TypbyneHTHIn
Teuii TennoHocia. (2 roa,)

MeToamMKa BU3HAYEHHA JIOKANbHOrO i cepeAHboro KoeodiuieHTy TennoBigaadi npyu nonepeyHomy ObOTiKaHHI
LUMNIHAPY NamiHapHUM NOTOKoM. (2 roa,.)




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

MeToamMKa BM3HAYEHHA NOKaNbHOIO i cepeaHboro KoedilieHTy TensaoBigaadi npyM nonepeyHomy OOTiKaHHI
UMNiHAPY TYPBYNEHTHUM NOTOKOM. (3 roa.)

BnAuB Ha iHTEHCMBHICTb TEN0BiAAAYI NPU 30BHiLLHbOMY 0BTIKaHHI Ny4KiB rnaaKmx Tpyb KyTa ataku. (2 roa,)
OcobaunBocCTi namiHapHOi HeizoTepMmiyHOT Teuil. (3 roa,)

OcobAnBOCTI TeYil Npyu B’A3KOCTHO-TPaBiTaLiMHOMY peXKMMi pyxy piamHu B Tpybax. (3 roa.)

PiBHAHHA NoAibHOCTI AN1A BM3HAUYEHHA TOKANbHOTO i cepeaHboro KoediuieHTy TenaoBigaadi npu famiHapHoO-
MY pexXunmi Teuii pignHu B Tpybax. (3 roa,.)

PiBHAHHA NoAibHOCTI ANA BU3HAYEHHS NOKANbHOTO i cepeaHboro KoedilieHTy Tennosigaadi npu TypoyaeHT-
HOMY pexkuMmi Tedii pianHu B Tpybax. (3 roa.)

PiBHAHHA nogibHOCTI ANA BU3HAYEHHA SIOKAIbHOTO | cepeaHboro KoedilieHTy Tennosianadi B Tpybax Hekpyr-
JIoro nonepeyvyHoro pospisy. (3 roa.)

PiBHAIHHA NoAibHOCTI ANA BU3HAYEHHA NIOKA/IbHOTO i cepeaHboro KoedilieHTy TennoBiaAadi Ha BEPTUKANbHIM
nosepxHi. (3 roa,)

PiBHAIHHA NoAibHOCTI ANA BU3HAUYEHHA IOKANbHOIO i cepeaHboro KoedilieHTy Tennosiagavi 6ina ropmsoHTa-
JIbHOT NNOCKOT NoBepxHi. (3 roa.)

PiBHSAIHHA noajibHOCTI ANs BUM3HA4YeHHA cepeaHboro KoeodilieHTy Tennosigaadi npu BifbHIN KOHBEKLiT B 06-
MerKeHomy npoctopi. (3 roa,.)

Tennosigaaya nNpwu BiIbHIN KOHBEKLT Yy He3aMKHeEHOMY 3a30pi. (3 roa,.)

IHdusidyanbHe 3080aHHA
3riAHO HaBYaNbHOro NNaHy B SIKOCTi iHAMBIAYaNbHOro 3aBAaHHA nepenbavyeHo BUKOHAHHA PO3pPaxyHKOBOI

po60TH, BUKOHAHHA AKOI OLHIOETHCA 3riAHO PEUTUHTY KPEAUTHOro MoAayNsA.

OCHOBHa MeTa po3paxyHKOBOI pob0TK: 3aKpiNAeHHs Ta 6iNblW rNMOGOKe 3aCBOEHHA HAaBYa/IbHOrO TEOPETUY-

HOro maTepiany, BUKNALEHOTO Y NEKLIAX AUCUMMNAIHM, MPAaKTUYHUX 3aHATTAX Ta NPUABaHHA CTYAeHTaMM YMiHb Ta
HAaBUYOK PO3pPaxyHKy iIHTEHCMBHOCTI NPOLLECIB TENJI00OMIHY.

Po3paxyHkoBa poboTa cKiagaeTbea 3 5 3a4a4 i BiANOBIAHMX TEOPETUYHUX NMUTaHb, HA BUKOHAHHA AKUX Me-

peabayeHo 15 rogmH CPC.

Ha nigrotoBKy fo eksameHy nepeabayeHo 30 roamH CPC.

MoniTnKa Ta KOHTPONb
7. MoniTMKa HaBYaNbHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)

Cuctema BUMOT, AIKi BUKIaAay CTaBUTb nepes CTyAeHTOM:

— 060B’A3KOBMM € BUKOHAHHSA BCiX 3aBAaHb Ta KOHTPOJIbHUX 3aX0AiB NepeabdayeHnx Nporpamoto HaBasibHOT
ANCUMNNIHN,

— TOTOBHICTb BignoBigen npm oNUTyBaHHI, onepaTUBHe pearyBaHHA Ha 3anNUTWU Ta NUTaHHA BUKNA4au4a;

—  [AOTPUMAaHHA NPaBua NOBEAIHKM Ha 3aHATTAX (aKTUBHICTb, YHUKHEHHA TenedoHHUX PO3MOB Mif Yac ayau-
TOPHMUX 3aHATb, 30CEPEAMKEHICTb Ha MaTepiani 3aHATTA, BigKNOYEHHA TenedOHiB, BUKOPUCTaHHA BiaMNoBi-
OHUX 3aco6iB ANA onepaTUBHOrO NOLWYKY iHdopMmaLii);

— 3ao0xo4yyBanbHi 6anuM HagalTbCcA Yy BiANOBIAHOCTI 10 «CUCTEMM OLHIOBAHHS Pe3ynbTaTiB HaBYaHHAY,
wrpadHi 6anm € 3acobom npoTUAii nnariaty Ta HECBOEYAaCHOMY BUKOHAHHIO 3aBAaHb;

—  pO3YyMiHHSA Ta AOTPUMAHHA PEUTUHIOBOI cucTeMM oLiHIoBaHHA (PCO);

— MNONITUKA AeAnaliHiB Ta NepeckNafaHb NONATa€ y BUKOHaHHI NOTOYHMX MOAYAbHUX POobiT, 3aBAaHb NpakK-
TUYHKUX 3aHATb | CPC Ao no4vaTKy cecii;

— NoAiTUKa WoA0 akagemivyHoi 4obpoyecHOCTI BigNOBIAAE 3araibHUM NONOXKEHHAM, NPURHATUM Yy «KIl im.
Iropa CikopcbKoro» (aetanbHiwe: https://kpi.ua/code);

—  MOAITUKA HAaBYaNbHOT AUCLUNAIHM CIPAMOBAHa Ha PO3BUTOK iHAMBIAYaNbHUX 34i0HOCTEN B HAaNPAMKY Ha-
6yTTA KOMNETEHTHOCTEN WOA0 BUKOPUCTAHHA METOAIB i METOAMK BU3HAUYeHHSA iHTEHCMBHOCTI Tenaosiaaa-
i, @ TAKOX POo3LIMpPEHHA chep 3aCTOCYBAHHA OTPMMAHMX 3HAHb, YMIiHb | OCBiAY NpWU AOCANiAXKEHI | NpoeK-
TYBaHHI eHepreTM4yHoro obnaaHaHHs;

— iHWIi BUMOrH, WO He cyrnepeyaTb 3aKOHOAABCTBY YKPAiHM Ta HOPMATUBHMM OKYMEHTaM YHiBEpCUTETY.

8. Buam KOHTPOAIO Ta peiTUHroBa CUCTEeMA OLiHIOBAHHA pe3ybTaTtiB HaByaHHA (PCO)

BnAan KOHTPOAO 3HAHb CTYAEHTA 3 AUCUMNAIHU:

MOTOYHMI KOHTPOJIb: ONUTYBAHHA 32 TEMaMM 3aHATb, BUKOHAHHA MOAY/1bHOI KOHTPObHOT PO6OTU, BUKOHAH-
HA | 3aXMCT po3paxyHKoBoi poboTu Ta nabopaTopHUX pobiT;


https://kpi.ua/code

—  KaneHgapHW KOHTPOAb: NPOBOANTLCA ABiYi HA CEMECTP AK MOHITOPMHI NOTOYHOIO CTaHY BUKOHAHHA BMMOT
PCO;
—  CeMeCTPOBUI KOHTPO/b: EK3aMEH.
Ymosu donycKy 0o cemecmposoz2o KOHMPOsIH: MiHIManbHO NMO3UTUBHA OLIHKA 3@ ONUTYBAaHHAMM, BUKOHAHHSA
3aBaaHb CPC no NeKuiiHi YaCTUHI, BUKOHAHHSA i 3aXUCT: 3BITiB 3 BUKOHAHHA NlabopaTopHMX pobiT, po3paxyHKoOBOI
pob0TK, a TAKOXK 3arasibHUM cemecTpoBuiA peiTuHr He meHwwe 30 6anis..

Tabanua ckNagoBUX PENTUHTY

KiNbKicTb 6anm cyma banis
MpaKTUYHI 3aHATTA 22 BiANOBIAi HAa 3aHATTI 5 5
JomallHi 3aBaaHHA 16 BMKOHaHHA 3 0,5 8
060Ta Ha 3aHATTI 0,5

NabopaTopHi 3aHATTA 4 poboTa Ha 3aHATT

3axmcT 1 6
pp 5 BMKOHAHHA 2 10

3axmcT 1 5
MKP 1 2x8 16
Cyma BaroBux 6aniB KOHTPOJIbHMX 3aX0/iB 50

LLIkana 6anis 3a BignNOBigHi PiBHI OLiHIOBAaHHA 3 KOXKHOIO BUAY KOHTPOJIIO.

1. MoaynbHa KOHTpoAbHa poboTa (ry):

MogynbHa KOHTPO/IbHA POB0Ta BUKOHYETLCA Y ABI YaCTUHM, KOXKHA No 8 6aniB — MakcMManbHa KinbKicTb 6anis
16:

NnoBHa BigNOBIAb (He MeHLe 90% noTpibHOT iHpopMalLlii) -
8-7 banis;

[0CTaTHbO NOBHa BiANoOBiAb (He meHLWwe 75% noTpibHoT iHpopMaLii), abo noBHa BiANOBIAb 3 HE3HAYHUMU He-
ToYHOCTAMMU — 6...5 banis;

HenoBHa BiaANoBiAb (He MeHwWwe 60% NoTpibHOT iHPpopmaLi) Ta HeE3HAYHI NnomuKkK — 4...3 banis;

He3aJoBiNbHa Bianosiab (He Bianosigae Bumoram) — 2...0 6anis.

2. MpaKTU4YHe 3aHATTA:
OMUTYBaHHA, 3 PO3paxyHKY N'ATb NUTaHb — BCbOro 5 6anis (ry):

TBOPYE PO3KPUTTA NUTaHb, Bi/ibHE BOJIOAIHHA MaTepianom — 5 6anis.;

rMMBOoKe PO3KPUTTSA NUTaHb — 4...5 6anis;

He A0CTAaTHbO NOBHE PO3KPUTTA NUTaHb, AOCTAaTHA POOOTa Ha NPAKTUYHOMY 3aHATTI — 2...3 6anu.
BMKOHaHHA [13, 3 po3paxyHKy 16 3aBaaHb no 0,5 6anis — Bcboro 8 6anis (r3):

MOBHICTIO BUKOHaAHe 3aBAaHHA, 6e3 nomunok — 8 banis;

MOBHICTIO BUKOHaHE 3aBAaHHA, afe € He CYTTEBI NOMUIKKN — 6...8 6aniB.;

MOBHICTIO BUKOHaHe 3aBAaHH#A, afie € CYyTTEBI NOMUAKM — 2...5 Banis;

He NOBHICTIO BUKOHAaHEe 3aBAaHHA — HE 3aPax0OBYETbCA

3. NlabopaTtopHa poboTa: 3 po3paxyHKy BUKOHAHHA 4 nabopaTopHUx pobit (r,):

33 YMOBM BMKOHaHHA poboTu (1,5 6anun), B AKil: BUKOHaHHA — 0,5 6anu, rapHuiA i cBoeYacHMin 3axmucT poboTn
(1 6an)— 6 6anis;

33 YMOBM HEBMKOHAHHA (3HMXEHHA) NoKa3HMKa xo4a 6 3 oAHiel no3uuii HapaxoByoTbca WTpadHi 6anm (- 1
6an no KoXHii nosuuji).

4. Po3paxyHKoBa poboTa: 3 po3paxyHKy BUKOHaHHA 5 3aBaaHb PP no 1 6any Ta 3axucTy 3aBaaHb PP — no 2 6a-
n (rs):

BWMKOHAHHA 3aBAaHb Ta 3axuct PP:

«BiIMIHHO», TBOpYE BUKOHAHHA 3aBAaHHA — 3 6anu;

«p06pe», 4OCTaTHLO NMOBHO BUKOHaHe 3aBAaHHA, abo NOBHO BMKOHaHE 3aBAAHHA 3 HE3HAYHMMW HETOYHOC-
TAMMK —2 banu;

«3a40BiNbHOY, HE A0CTAaTHbO NMOBHO BMKOHaHE 3aBAaHHA, Ma€ He3HauyHi nomuaku —1 6an.

KaneHaapHuii KOHTPOAb: NPOBOAUTLCA ABiYi Ha cemecTp (Ha 8 Ta 14 TUXKHSAX) 3 METOO MiABULLEHHA AKOCTI
HABYaHHA CTYAEHTIB Ta MOHITOPUHIY BUKOHaHHA rpadiky OCBITHbOrO NpoLecy CTyAeHTamu
ATecTaLis CTYAeHTIB NPOBOAUTLCS 33 3HAYEHHSAM NOTOYHOTO PEATUHTY CTYAEHTA Ha Yac aTecTalii. AKWO0 3HaYeHHsn
LbOro PenTUHry He meHuwe 50% Big, MaKCMMaNbHO MOXK/IMBOrO Ha Yac aTecTalji, CTyAeHT BBAXKaeTbCA aTeCToBa-
HUM. B iHWoOMyY BMNagKy B aTecTaLiMHil BiAOMOCTi BUCTABNAETbCA «HE aTeCTOBaHO». TAaKOX He aTecCTYETbCA CTy-




OEHT y pa3i HEBMKOHAHHA abo He 3axucTy xoda 6 ogHiel 3 yacTH PP, TepmiH NofaHHA siKoi OyB A0 TUMKHA NpoBe-
AeHHA aTecTau,ii, abo He HanMcaB Ha NO3MUTMBHY OLLIHKY BCi, 3an/1aHOBaHI Ha Uei Yac, YactuHn MKP.
5. Ek3ameH
EK3ameH NpoBOAUTbLCA Y MMCbMOBO—YCHiN popMmi. EK3ameHaLiliHe 3aBAaHHA CKNAAAETLCA 3 4BOX TEOPETUYHUX
MUTaHb i O4HOr0 NPaAKTUYHOrO 3aBAAHHA. lMepenik TEOPeTUYHMX NUTAHb HAaBeAEHWUIN Y foAaTKy A0 cunabycy auc-
umnAaiHn. Mepwi ABa TEOPETUYHUX NUTAHHSA OUiHIOITLCA No 17 6anis, a TpeTe 3aBAaHHA — 16 6anis. Tob6TO, Mak-
CMMa/IbHa KiNbKicTb 6aniB 3a BUKOHaHe 3aBAaHHA 17+17+16 = 50 6anis.
KpuTepii ouiHIOBaHHA:
KoxHe TeopeTuyHe NUTaHHA (NpaKkTUUYHe 3aBAaHHA) eK3aMeHalliliHOT po60TN OLHIOETLCA 3riHO A0 CUCTEMMU
OUHIOBAHHSA:
npaBuibHe palioHanbHe pilleHHA, abo nosHa BianoBiab (He meHwe 90% noTpibHOI iHdopmauii) — 16...17
(15...16) 6anis;
[0CTaTHbO NOBHA BiAMNOBiAb, NpaBU/bHE pilleHHA (He meHwe 70% noTpibHoi iHpopmalii, abo He3HayHi HeTo-
yHocTi) — 14...15 (13...14) 6anis;
HenoBHa BigNoBigb, pileHHA 3 nomuaKamu (He meHwe 60% noTPibHOT iHPOopMaLii Ta AeaKki NoOMUAKK) —
11...13 (10...12) 6anis;
He3aA0BiNbHa BiANOBiAb, 360 BiACYTHICTb pilleHHA (MeHWwe 60% noTpibHOT iHdopMaL,ii Ta NOMUAKK) — MeHLe
10 (9) 6anis.
6. 3a0x04yBabHi i WTpadHi 6anu
B NpofoBK cemecTpy CTYAEHT MOXKE OTPUMATM 3a0X04yBasIbHI Ta WTpadHi 6anu. Lii 6anm BpaxoByoTbCs Npu
BM3HA4YeHi 3ara/ibHOro PeNTUHTY CTyAeHTa.
KoHcnexkm nekuili (3aoxovysansHi 6anu) 1..5
CepTudikaT NPOXOAKEHHSA AUCTAHLUIAHMX UM OHNAWH KYPCiB 338 TEMaTUKOIO AUCUUNAIHKU (3a0xo4yea-
AbHi 6anu)
CepTudikaT, AKMIN NiATBEPANKYE YHaCTb Y HAYKOBO—MPAKTUYHUX abO HayKOBUX KOHdepeHUiax 3a Te-
MaTUKOI ANUCUMNANIHN (3aoxo4ysanbHi 6anu)
He ceoeyacHe sukoHaHHA 3a80aHb Kypcy: CPC, A3, 3axucmy /1P, PP (wmpacgHi 6anu, 3a KoxHe He
B8YACHO BUKOHAHE 3080AHHS) -1
Po3paxyHOK LWKaau pernTuHry 3 aucumnnininm (Ry):
Cyma BaroBux 6asiB KOHTPO/IbHMX 3aX0A4iB B CEMECTPI (CTAapTOBUIA PEUTUHT) CKNAAAE:
R;i = 11+ 1yt r3+ rytrs.
he r; — penTuHrosi abo Barosi 6ann 3a KOXKHUI BUA, POBIT 3 AUCLUMNNIHN.

MaKCUMMabHO MOX/IMBUN CTAPTOBUA PEUTUHT: Rc = 5+8+6+15+16= 50 6anis.

HeobxigHoto yMOBOO A0NYCKY A0 €K3aMeHY € CTapTOBUIN perTUHI He meHwe 0,5 x Rc = 25 6anis, npu ymosi
3apaxyBaHHsA BCix 3aBaaHb CPC.

CTyaeHTn, Aki Habpanu B cemecTpi PenTUHT 3 ANUCUMNAIHKM MeHLWe, HiX 25 6anis, abo He BUKOHaN ymoB
OONYyCKy, 30608’A3aHi 40 NOYaTKy eK3aMeHaLiMHOI cecii NiABULWNUTK 110r0, iHaKLe BOHW He A0MNYCKalTbCA A0 eK-
3aMeHY 3 L€l AMCLMNIHM | MaloTb akaaemiuHy 3ab0proBaHicTb.

EksameHaLitHa cknagosa Ry WKanun gopisHioe: R = 50 6anis

TaKMM YMHOM, MaKCMMabHa KinbKicTb 6aniB Npu 3g4a4i eK3amMeHy 3a PEMTUHIOBOO LWKAA00 3 ANUCLMMNIHK
CKNagae

Rp = R.+ R: =50 + 50= 100 6anis.
Tabnnuysa BianosigHOCTI peiTMHroBuX 6aniB OLiHKAM 3a YHIBEPCUTETCHKOLO LLKAN0oH

Kinokicmo 6anie OuyiHKa
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 Lobpe
74-65 3a40BiNbHO
64-60 JocTatHbo
MeHwe 60 He3aposinbHO
He BMKOHaHi ymoBM JONYCKY He ponyuweHo

3a piweHHAM Kadeapw, 3rigHO TMMYACOBOro pernameHTy NpoBeAeHHA CEMECTPOBOro KOHTPO/IO B ANUCTa-
HUiiHOMY pexkumi (Hakas Ne 7/86 sig 08.05 2020 poKy), AONYyCKAETbCA 3acTOCyBaTU MiAXif LLOAO BMUCTaB/IEHHA
OLLiIHKM 3 KPeAUTHOro MoAyNA «aBTOMATOM» LUISIXOM NPOMNOPLiMHOro nepepaxyHKy cTaptoBux 6anis y nigcymKkosi



33 100-6anbHoto WKanoto. Mpu uboMmy 0608’ A3KOBUM 3a/IMLLIAETECA BUKOHAHHA CTYAEHTOM YMOB A0MNYCKY A0 eK-
3aMmeHy.
MepeBeaeHHs cTapToBux 6anie y NiACyMKOBI 34iMCHIOETLCA 33 GOPMYIOHD

50-(R, —Rp)

R =50+
(RC_RD)

ae R - oujHKa 3a 100-6a1bHOIO LWKaNo0;
R, - cyma 6anis, HabpaHux 3006yBayem NpoOBX CEMecTpy;

RC — MaKCMMaJibHa Cyma Barosunx 6anis KOHTPOJIbHUX 3axogis npoaoBX ceMecTpy,

R - 6an gonycky no eksameHy.

CTyAeHTH, AKi XO4yTb NiABULLUTM OLHKY 3 KPeAUTHOTO MOAY/A, BUKOHYIOTb eK3aMeHauiinHy poboTy. Mpwu
LbOMY nepeBefeHHs CTapToBux 6aiB y NiACYyMKOBI He 34iACHIOETbLCA.

Mpoueaypa oCKapKeHHA pe3ynbTaTiB KOHTPOJIbHUX 3aX0AiB

CTyAeHTN MatoTb MPABO | MOXKAMBICTb NIAHATU ByAb-AKE NMUTAHHA, AKE CTOCYETbCA NPOoLEeAYyPU KOHTPOb-
HWX 3aXOAiB Ta OYiKyBaTW, WO BOHO Byae PO3rNAHYTO 3rigHO i3 Hanepes BU3HAYEHMMM Mpoueaypamu (LeTanbHi-
we: https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTN MatloTb NPaBO OCKAPKUTU Pe3ynbTaTM KOHTPObHUX 3ax04iB, ane 060B’A3KOBO apryMeHTOBaHO,
NOACHMBLUM 3 AKUM KPUTEPIEM HE MOroAKyoTbCA BiANOBIAHO A0 OLiHOYHOrO nUCcTa Ta/abo 3ayBarkeHb.

Hopmu eTYHOI NnoBeAdiHKM CTYAEHTIB | NpaLliBHUKIB BU3HAYeHi ¥y po3aini 2 Koaekcy vecti HauioHanbHOro
TeXHIYHOro yHiBepcuteTy YKpaiHu «KWUIBCbKUIA MOAITEXHIYHUIN IHCTUTYT imeHi Iropa Cikopcbkoro» (aeTanbHille:
https:// kpi.ua/code).

9. [Oopartkosa iHdpopmauia 3 gucumniiHm (0cBiITHbOro KOMNOHEHTa)
1. [AucmaHyiliHe Ha8YAaHHA:

B ymoBax AMCTaHLIMHOIO pexnumy opraHisaLia ocBiTHbOro Npouecy 34iMCHIOETbCA 3 BUKOPUCTAHHAM TEXHONO-
M AUCTaHLIMHOIO HaBYaHHA: NAAaTGOPMM AUCTAHLINHOrO HaBYaHHA «CiKOPCbKMIAY» Ta «ENEKTPOHHMIA Kamnycy.
HaB4yanbHMIM Npouec y AUCTaHLIAHOMY peXXMmi 34iMCHIOETLCA BiANOBIAHO 40 3aTBEPAMKEHOrO PO3KAa4Y HaBYab-
HWX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCHUX PecypciB NpoBeAeHHs OHNalH-3ycTpiven (opraHisauis
Bigeo-KoHbepeHLUiit Ha nnaTtdopmi Zoom).

2. Has4aHHA 8 yM08aX MPaso8o2o pexumy 80EHHO20 CMAHY:
— nepepbayae nposBefeHHA YCiX BUAIB 3aHATb AMCTAHUIAHO (3 BUKOPUCTAHHAM CUMHXPOHHOI abo aCUHXPOH-
HOi Mogeni OCBiTHbOI B3aemogii), y BiAnoBiAHOCTI A0 PernameHTy opraHisauii OCBiTHbOro npouecy B AuUCTa-
HUiMHOMY perknmi Ta NonoKeHHs Npo gucTaHuiinHe HaByYaHHA B KMl im. Iropa CikopcbKoro;
— KiHUEBI TePMiHM BUKOHaHHA iHAMBIAYaIbHUX 3aBAaHb i 3aBAaHb CaMOCTIMHOT PO6OTN NEePeEHOCATLCA Ha KiHelb
cemecTpy (3 060B’A3KOBMM BUKOHAHHAM i 3aXMCTOM);
— Y PEUATUHIOBY CUCTEMY OLLIHKOBAHHA BHOCATHCA 3MiHM CTOCOBHO HapaxyBaHHsA WTpadHux 6anis 3a He cBOeYacHe
BMKOHaHHA 3aBAaHb: WTpadHi 6ann He HapaxoByOTbCA.
3. [Ons cTyaeHTiB iCHYE MOXAMBICTb 3apaxyBaHHA (Y BUTNAL AoAaTKoBuX 6aniB go peiTuHry go 10 6a-

nis):
— cepTndiKaTiB NPOXOANKEHHA ANUCTAHLINHMX Y4 OHNAMH KYPCiB 3@ TEMATMKOK AUCLMNNIHY;
— ceptudikaTis, AKi NiATBEPAKYIOTb Y4ACTb Y HAYKOBO—MPAKTUYHMX i HAYKOBUX KOHpEPEHLLiAX 33 TEMATUKOIO
ANCUMNNIHN.
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oaaTokK 1
Mepenik eKsameHaUiNHUX NUTAHb

OundepeHuianbHe piBHAHHA TENIONPOBIAHOCTI | MOro OKpemi BUNaaKu.

MaTemaTU4HKUIN onNuc npoLecy TenaonpPoBiAHOCTI.

CrauioHapHa TensonpoBiAHICTb 0AHOPIAHOT NJOCKOT CTIHKM.

TennonposigHicTb 6araTowapoBoi NAOCKOI CTIHKWU. KOHTaKTHUIA TEpMiYHMIA onip.

Tennonepeaaya Yepes oAHOLWAPOBY i 6araTowapoBy MIOCKY CTiHKY.

TennonpoBigHiCTb O4HOWAPOBOT UUMIHAPUYHOI CTIHKK.

Tennonepegaya Yepes ogHoOWapoBy i baraTowaposy UMAIHAPUYHY CTIHKY.

TennonpogigHicTb cheprUHOI CTIHKN.

. CrauioHapHa Tena10nNpoBigHICTb OAHOPIAHOT NAACTUHM MPU HAABHOCTI BHYTPILLHIX AXKepen TenaoTu.
10 CrauioHapHa TeN0NPOBIAHICTL OAHOPIAHOIO CTPUMKHA NPU HAABHOCTI BHYTPILLHIX AXKepen TenoTu.
11.KOHCTPYKTUBHI cNOCO6M 3HUMKEHHA IHTEHCUBHOCTI Tenaosiaaadi. KpUtuuHuM giameTtp LMAIHAPUYHOT CTIHKM.
12.AndepeHuianbHe piBHAHHA TENIOMNPOBIAHOCTI NpAMOro pebpa AoBiNbHOro npodinto.
13.TennonpoBigHicTb NpAMoro pebpa npAmMoKyTHoro npoodinto. KoediuieHT edeKkTMBHOCTI pebpa
14.Tennonepeaaya yepes opebpeHy CTiHKY. YMoBa BUTigHOCTI opebpeHHs.

15.HecTauioHapHa TennonpoBigHicTb. PisnyHi 0cobAMBOCTI Ta MaTeMaTUYHMIA onuc nNpouecy. Yncna bio i dyp'e.
16.AHani3 pilweHHA gudepeHLiNHOro piBHAHHA HeCTaLiOHAPHOT TENNONPOBIAHOCTI ANA Pi3HMX BUNAAKIB.
17.TigpognMHamivyHW | TENNOBMI NOTPAHUYHMIA LWAP | MEXaHI3M NepeHoCy TeENIOTU B NpoLLecax TeNAoBigaaui.
18.BnauB pi3HMX ¢paKTopiB Ha KoedilieHT TennoBigaayi.

19.BnavB Be/IMYMHMU | HANPAMKY TEM/IOBOrO NOTOKY Ha KoedilieHT TenoBiaaavi.

20.MaTemaTU4YHMIA ONUC NPOLLECY KOHBEKTUBHOTO TEM/I006MIHY.

21.AndepeHujianbHe PiBHAHHA eHeprii A5 NOTOKY, WO PYXaETbCA.

22.0CHOBHI NOHATTA Ta BU3HAYeHHA Teopii nogibHocTi. Teopemmn nogibHOCTI.

23.4Yucna noAibHOCTI NPOLLECiB KOHBEKTMBHOMO TENI006MiHY. IX Gi3nUHMii 3micT.

24. indepeHuianbHi piBHAHHA AMHAMIYHOTO | TENN0BOrO NOrPAHUYHUX LIAPIB.

25.Mepexin namiHapHOI Tevii B TypbyneHTHY Ha NiacTuHi. Bnaue pisHux daktopis.

26.Tennosiggava NAaCTUHM B TAMiHAPHOMY NOFPAaHUYHOMY LUAPI.

27.Tennosigaava naacTMHu Npy TYpOyNeHTHOMY NOrpaHUYHOMY LWapi.

28.Tennosiggaya Nnpu 30BHiLLHbOMY 06TiKaHHI UMAiHAPa.

29.Tennosigaava npu 30BHILWHbOMY 06TiKaHHI nyykis Tpyb.

30.0cobamBocTi Tedii Ta Tens1006MiHy B Tpybax i KaHanax.

31.Tennosigaava npu Tedii B Tpybax namiHapHOro NoOTOKY.

32.Tennosigaaya npu nepexigHomy i TypbyneHTHOMY pernmax Tedii B Tpybax.

33.Tennosiggava npu BiNbHil KOHBEKLi B HEOBMEKeHOMY NPOCTOoPi.

34.Tennosigaava npu BiNbHill KOHBEKLT B 06MeXKeHOoMY NpocTopi

RNV A WNE



Lopartok 2

3aBAaHHA ANA BUKOHAHHA PO3paxXyHKOBOI po6oTu

Zanasiue x PTP Mol
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Zapasiee u FIF Me
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Zanasue u PTP M2l

Teopra Aupapeuuianuie piasAsyA TRNRONPOERHMOCTI NEAwans pedina geainuuors npoding. TennonpasgucTe npauern pelpa npawaeyTwora npodiine. KoediyedT edemeasccTi pefipa. Tennanepegada vepes opebpesy oTingy. Yaoaa
mwriguooT opalpesen.
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Sanasive i PP Ned
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NEpanay Teunaparype cTinm: Tpyhas, nn enagee;

) TRANCTA WAEMIHTECR TiNk 480 RHYTRILMG NDRRRKHG ToYORA;

2 TRAMCTE GYEOH T A TIN kA SO DO LW R oI TRyl
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Zanasue u PTFP M5
TeOpHA KNLETE TRNSTA, ALA DUOAACTREA NNACTIDD 300 YANIHARCA B NEOLDD 000N SEREsHA {Harpinassn |

3anaea
MaTaNaHib WA AR IR0 HAK DOIMIRI NS NOYATI00Y TRWNRRATYRY 1 . & NOTis ByE NOASLIAAH & N4 3 TEWNERATYROR 1, BIATHAUHTA TRWNERATYRY & LT URRIHARE § B 00 paidnl BONE TODUORIA HaCTAHI S0 S0 HAR NPoMIROE 4acy « nons

ACTD 330ETAREHHA B Nk, & TAEDE KNLKC T TRNNOTA, JaT3E304H0R Ha Harpis yanimgpa. Koedigicnmna TennonpoaigmeccTi, TesnepaTypanpoalgrocti marepiamy usniegpa | soediiy st Tennoslggar 3 nosepod 3agaul.

[ i ] £ 4 El ] T ] 0 L] il [H (] IE] | [E] 18 7 i 5] 1]
wareenn | SR | Eem raran nrear. 118 | oy | e &e 10 SRCT v IR T THiie -, o 18 wran | ST | e £ 10 &8
[ [1] TE ] TE 55 (0] LC [L5) i) Wb T e ] e L] iE] L] T (EE) |

[ 300 500 50 S00 AL 320 FET] &0 450 &0 240 A0 EE] S50 320 m A0 S50 A0 0 A0

L an 50 25 15 15 m 30 = -] 35 a0 0 = 15 3 20 30 25 15 15

LE[  ram 1500 1800 1450 1550 1550 1500 WES 1330 1500 =3 450 1850 1550 15 1350 WO 1820 15850 450

T, M| an 50 15 = 20 £ 15 o] ) 0 15 25 E 35 15 25 an 3 15 25
" Hr.\:ll,m TB000 e 180,20 120,00 18100 18000 0% 18000 TR DT 168220 a0 18000 1e00a TEO0 180,00 0% 182,00 EL DT 18200 18300

T ETOR| o EiN K] TET [=E] iE] iEF] =3 TTE X} FIT:] S8 FER K] FEE 13 X EFE] E [

w0 W] e 1284 E4 134 1.2 [ 484 11,3 1284 1.2 538 12,84 [E] 134 1,2 [ 134 1138 1264 112

Po6ouy nporpamy HaB4aAbHOI gucumnaiHu (cnnabyc):

CknapgeHo npodecopom, A4.T.H., MncbmeHHUM EBreHom MuKonanosuyem
YxBaneHo: Kapeapotro AE (npoTtokon Ne 26 Big 23.06. 2025 p.)

NoropkeHo: MeTtoguuyHoto Komicieto HH IATE (npotokon Ne 9 Big _27.06. 2025 p.)




