QE HauioHanbHMI TEXHIYHUIA YHIBEpCUTET YKpaiHU
ag «KUIBCbKUWA NONITEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadepgpa
AaTOMHOI eHepreTuKku

MaTtemaTuuyHe MoaeNntoBaHHA NPoL,eciB

KOHBEKTUBHOTO i NPOMEHEBOro TeN/10006miHy
Pob6oua nporpama HaB4YanbHOI gnucuunaiHmu (cnnabyc)

PiBeHb BULWOI OCBiTH
Fany3b 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotosku, cemectp
06’em gucuumnniim

CemecTpoBuii KOHTpOAbL/
KOHTPOJIbHi 3axoau
Po3knag 3aHATb

MoBa BUKNapaHHA
IHpopmauis npo
KepiBHUKa Kypcy / BUKna-
padiB

Po3milleHHs Kypcy

PeKBi3UTU HaBYa/IbHOI AUCUUNNIHU
Hepwuii (6axanaspcoxuii)
14 Enexmpuuna inoicenepis
142 Enepeemuune mauunobyoyeanns
Inorcenepis i komn tomepHi mexHo1021i menioeHepeemuyHUx cucmem
subiprosa
OyHa(OeHHa)
IV xype, secuanuii

4 kpeoumu EKTC (120 200un), 36 200unu nexyiti, 9 200ur NPAKMUYHI 3AHAMMS,
75 200un camocmiiina poboma

3a71iK/ MOOYIbHA KOHMPOIbHA pOOOMa

http://roz.kpi.ua/

VKPAIHCbKA

JlexTop: x.m.nH., Ooyenmra, Jlebeob Hamanis Jleonioiena,
nata.lebeddom@gmail.com

[IpakTHuHi 3aHATTS: K.Mm.H., Ooyenmxa, Jlebedb Hamanis Jleonioisua,
nata.lebeddom@gmail.com

https://campus.kpi.ua,

https://drive.google.com/drive/u/2/folders/1qvi1D6vqviyE3j4DN5Y865CAmMB49lov\W,
https://do.ipo.kpi.ua/
Mporpama HaBYaNbHOI AUCLLUNAIHU
1. Onwuc HaBYanbHOI AUCUMUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYAHHA
MpegmeT HaBYANbHOI ANCUUNAIHN yucesnbHi Memoou po36’a3ky Mmamemamu4yHux modesneli
KOHBEKMUBHO20 i NpoMeHe8020 mernno0bMiHy 8 efleMeHmax eHepae-
mu4Ho20 061G0HAHHS
MpW NPOEKTYBAHHI i eKcnayaTauii eHepreTMyHoro ob1agHaHHA HEObXiAHO 3HATU YMOBM PO3BUTKY MPOLECIB,
AKi NPOTiIKalOTb B HbOMY. Y LLbOMY BMMAZKY, B HACAIA0K CKNAAHOCTI NOCTaHOBKM i NpoBeAeHHA GisMYHOro ekcnepu-
MEHTY, BUKOPUCTOBYETLCA 0BUYNCNIOBAZIbHUI EKCMEPUMEHT, B OCHOBI AKOTO IEXXUTb MAaTEMATUYHE MOZLENIOBAHHS.
ToMy B OCTaHHI Yac 064YUCNOBANIbHUIA EKCNIEPUMEHT 3aAMaE AOMIHYOYE NONOXKEHHA NPWY BUKOHAHHI A0CNiAKeHb,
NPOEKTYBAHHI i ynpaBAiHHI CKNagHUMM NpoLecamm i ABULLAMU. 3HAHHA OCHOBHUX NPUHLUUNIB i METOAIB pPO3B’A3KY
MaTEMATUYHUX Mogeen TeNN0BUX NPOLLECIB A03BONUTb GaxiBLIO BUPILLYBATM CKAAAHI iHXeHepHi 3aaaui.
MeToto HaBYaNbHOT ANCUUNAIHN € GOPMYBAHHA 34aTHOCTENM (KOMNETEHTHOCTEN), AKi CTyAeHT Habyae nicns Bu-
BYEHHA ANCUUNAIHN:

3paTtHicTb 3abe3nevyyBaTn MoAentoBaHHA 06’ eKTiB i NPoLLECiB 3 BUKOPUCTAHHAM CTaHAAPTHUX i cneui- @K 10
aNbHMX MakKeTiB Nporpam Ta 3acobiB aBToMaTM3aL,il iHXEeHepPHUX PO3paxyHKiB, NPOBOAUTM eKcnepu-

MEHTU 33 3a4aHUMMN METOANKAMM 3 0O6PODOKOLO 11 aHaNi3oM pe3ynbTaTiB

3paTtHicTb 6paTK yyacTb y pobOTi Hag iHHOBALiMHMMKM NPOEKTaMW, BUKOPUCTOBYOUM meToau ao- K 12

CNiAHUUbKOI AiANbHOCTI.
3rigHO 3 BUMOraMu OCBITHbO-NPOGECIMHOI NPOrpammn CTyAEHTM NiCNA 3aCBOEHHA HABYA/IbHOI AUCUMNNIHM
MatoTb NPOLAEMOHCTPYBATHM TaKi MPOrpamMHi pe3yibTaTv HaBYaHHA:

3acTocoByBaTH iHXeHepHi TexHoNoril, npouecu, cuctemu i obiagHaHHA BianosigHO A0 cneuianbHocTi MPH 04
142 EHepreTnyHe malimMHobyayBaHHA; 06MpaTh i 3acTocoByBaTU NPUAATHI TUNOBI aHaNITUYHI, po3pa-

XYHKOBI Ta eKCNepuMeHTaNbHI MeToau; NPaBUAbHO iIHTEPNPETYBATU Pe3ybTaTh TaKUX A0CNIAKEHD
BuKopucToByBaTH HayKoBi 6a3un gaHux Ta iHWi BianosigHi axepena iHbopmauii, 3giicHioBaT moae- [MPH 08

NOBaHHA 3 METO AETa/lbHOrO BUBYEHHSA | AOCAIAKEHHSA iHXKEHEePHUX NUTaHb NPUHAWMHI B ogHOMY 3
HanpPAMIB eHepreTMYHOro MalMHOBYAyBaHHA.


http://roz.kpi.ua/
mailto:nata.lebeddom@gmail.com
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Po3ymiHHA 3aCTOCOBYBaHMX METOAMK NPOEKTYBaHHA i AOCNiAXKeHb ¥ chepi eHepreTMyHoro mawmHo- [MPH 11
6yayBaHHA, @ TAKOXK iX 0OMeXKeHb

2. lpepeKBi3uTH Ta NOCTPEKBI3UTU ANCLUNIHU (MicLie B CTPYKTYPHO-/N0TiYHiA cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamoio)
MpepekBi3nTn: Bulia matemaTtuka, Teopia Tennoobminy, lFNigporasogmHamika, TennoobmiH npu pasoBux nepe-
TBOPEHHAX | BUNPOMIHIOBaHHI.
MocTpeKBi3UTU: AMMNIOMHE NPOEKTYBAHHA, ANCUMIJIIHM, AKI NOB’A3aHi 3 npoueaypamMmmn MOAeN0OBaHHSA NPOLECiB
B eHepreTMYyHoOMy 061a4HAHHI.

3. 3micT HaBYaNbHOI AUCLUNNIHK
PO3A4I/11 MatemaTuuHe MoAeNOBaHHA i po3B’A3aHHA 3a4a4 TenJ1006MmiHy

Tema 1.1 CyTHicTb MoAeNt0BaHHA TeNA0di3MYHUX NpoLeciB
Tema 1.2 3arasibHi NPUHUUNW | NOHATTA MaTEMATUYHOTO MOAE/OBAHHA
Tema 1.3 XapaktepucTuKa i Knacudikauia matemaTUUHMUX Mogenen NpoLecis Tena1006MiHy

PO3/AI/1 2 MoaentoBaHHA NpoueciB KOHBEKTUBHOIO Tenn1006miHy
B YMOBaXx JaMiHapHOro pyxy NOTOKY B Tpy6ax

Tema 2.1 MateMaTU4YHUIA ONUC NPOLLECY KOHBEKTMBHOIO Ten/i00bMiHy B yMOBax NamiHapHOT Tedii cepegoBua y
KaHasiax

Tema 2.2 Bu3HauyeHHs TemnepaTypHOro Nosa N1amiHapHOro NOTOKy cepeaoBuLla y Tpyobi

Tema 2.3 Bu3HauyeHHA po3noginy no A0BXWHI KaHany KoedilieHTa TenaoBiaaadi Big, CTiIHKM 4,0 NaMiHapHOro NOTOKY
cepenoBumLLA

PO3AIN1 3 MopgentoBaHHA 3a8a4 Ten1006MiHYy BUNPOMiHIOBaHHAM

Tema 3.1 3aranbHi Big,omMoCTi Npo npouec Ten1006MiHy BUNPOMIHIOBAHHAM
Tema 3.2 MogentoBaHHsA NpoLecy NPoOMeHeBOro TeENN006MiHY B CUCTEMI A0BiNbHO PO3TALLOBAHMUX TiN

4. HasuanbHi matepianu Ta pecypcum
bazo0ea (nidpy4HUKU, HaB84AsbHI MOCIOHUKU) nimepamypa.
1. B.K.llep6akos MaTtemaTnuyHe mogentoBaHHA TennodisMYHUX NPOLLECIB : NiAPYYHUK ANS CTYA. cnewianbHo-
cTi 144 «TennoeHepretTuka» / LLlepbakos B. K., Nlebeap H. /1. — Kuis: KMl im. Iropa Cikopcbkoro, 2020. — 342
C.
Hodamkosa (MoHo2padii, cnammi, 00KyMmeHMU, eAeKMpPOHHI pecypcu) nimepamypa.
1. C.M. KoHcraHTiHOB TennoobmiH: MigpyyHuk. — K.: BMI BMK «MNonitexHika»: IHTepc, 2005. — 304c.: in.
http://pdf.lib.vntu.edu.ua/books/2015/Konstantinov_2005 304.pdf
2. €E.B.lesenb, M.B.BopobioB «TensoobmiH BunpomiHeHHAM» [TeKcT]: HaB4anbHM NOCIBHUK 3 AUCLUNAIHK
«TennoobmiH npu ¢$a3oBMX NEPETBOPIOBAHHAX i BUNPOMIHIOBAHHI» [ENEeKTPOHHUI pecypc]: HaBYaNbHWUIA
NoCiOHUK Ans CTyAEeHTIB AKi HaBYaloTbCA 3a crneujanbHocTAMKU 142 EHepreTuyHe mawwmHobyaysaHHA, 143
ATOMHa eHepreTuKa, 144 TennoeHepreTuka / €.B. LLesenb, M.B. Bopobiios; KMl im. Iropa CikopcbKoro. —
EneKkTpoHHi TekcToBi gaHi (1 paiin: 2,45 M6aiT). — Kuis: KNI im. Iropa Cikopcbkoro, 2021. —42 c.

HaBuYaNbHUW KOHTEHT
5. MeToauKa onaHyBaHHA HaB4Ya/bHOI AUCUUNANIHM (OCBITHBOrO KOMMNOHEHTA)
32i0HO HOBYA/ILHOR20 NAAHY 0414 ONAHY8AHHA Mamepiany oucyunaiHu nepedbayeHo AeKyiliHi 3aHamms
JleKkuiiiHi 3aHATTA

Ne Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHUX NUTAHb
3/n (nepenik angakTUYHMX 3acobiB, NOCUNAHHA Ha NliTepaTypy Ta 3aBAaHHA Ha CPC)

PO3A4IN1 1 MogenioBaHHA TeMmnepaTypHUX peXXnmis By3iB Ta getaneu
TeXHIYHUX NPUCTPOIB

1. Bctyn
Tema 1.1. CyTHicTb MmoaentoBaHHA TennodisnyHux npouecis
Tema 1.2 3aranbHi NPUHLUMAN | NOHATTA MaTeMaTUYHOTO MOAENI0BaHHA



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

Ne

Ha3Ba Temu nekKuii Ta nepenik OCHOBHUX NMUTAHb

3/n (nepenik AnM[AKTUYHMX 3ac0biB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)

Nekuia 1. Mpeamet i meTa gucumnniim. Micue gucumnniim y NigroToBLi iHXKeHepiB-eHepreTukie. basa
avcumnnniny. CyyacHi metoam aocnigKeHHa tennodisnyHux npouecis. O6UNCOBANIbHUN EKCNEPUMEHT —
METOZ, YNCENbHOTO aHani3y cknagHux ¢isnyHux npouecis. O64YMCAIOBaANBbHUI eKCNEPUMEHT Y Tennodi-
3unu,i.

Jlimepamypa: (1), ctop. 7-24

2. Tema 1.3 XapakTepuctuka i Knacudikauis maremaTMuHUX mogeneit npouecis Tenao0o06bmiHy
Nekuia 2. MoaentoBaHHA Ta maTteMaTuyHi moaeni. MeToam nocnigoBHOrO MOAEMOBAaHHA CKIaAHUX TeX-
HiYHMX 06'eKTIB i Pi3NUYHMX NpOLLECiB, AKI NPOTIKalOTb B HMX (Big cnpoweHux moaenei Ao 6inbll J0CKOHa-
X i TouHunx). Knacuoikauis 3agay iHeHepHoi Tennodisnku. CTPYKTypHa cxema MaTeMaTUYHOro moge-
JIIOBaHHSA | UNCENbHOTO PO3B'A3KY Modenel Ten1oMaconepeHocy 3 BUKOPUCTaHHAM cyd4acHux EOM.
Jlimepamypa: (1), ctop. 24-34

PO3AI/1 2 MogentoBaHHA NpoLeciB KOHBEKTUBHOIO TenJ1006MiHy Npu namiHapHin
Teuyii NOTOKyY B Tpy6ax
3. Tema 2.1 MopgentoBaHHA NPoOLLECiB KOHBEKTUBHOIO TEN/I006MiHY
B YMOBaXx laMiHapHOro pyxy NOTOKY B Tpybax
Nekuis 3. JudepeHLiliHi piBHAHHA KOHBEKTUBHOIO TENN006MIHY. Di3MYHKUI 3MiCT cuctemu [P KOHBEKTH-
BHOro Tenn006MmiHy 6e3 ypaxyBaHHA CTUCKaHHA cepefoBMLLA Ta AMCKMNaLii Y HbOMY KiHeTUYHOI eHeprii, [P
Tennosigaavi, AP eHeprii Ta HaBbe-CToKCa.
Jlimepamypa: (1), ctop. 159-174
CPC: OCHOBHi NOHATTA KOHBEKTUBHOIO Ten1006MiHy. ®isnuyHuii 3amicT AP cyuinbHOCTi

4, Nekuia 4. isnyHnit amict gudepeHuianbHUX PiBHAHb KOHBEKTMBHOIO TENN006MiHY B MOTOL,i cepeoBMLa.
®isnyHnin 3mict andepeHuianbHOro piBHAHHA eHeprii. PisnyHMA 3MicT gudepeHLiabHOro PiBHAHHA PyXy
Jlimepamypa: (1), ctop. 174-185
CPC: Mexki 3acTocyBaHHs [IP KOHBEKTMBHOIO TEMNN00OMIHY ANA HbIOTOHOBCBKMX PigMH 3a uncnamm Maxa
Ta PetHoNbACa.

5. Nekuia 5. PisnyHnin amict gudepeHyianbHOro piBHAHHA pyxy. PisMUHMN 3MmicT andepeHuianbHOro pis-
HAHHS HePO3PMBHOCTI (CyLinbHOCTI cepenoBmLa). NocTaHOBKa OCHOBHOT 334a4i KOHBEKTUBHOIO TENN006-
MiHY B yMOBax NaMiHapHOI Tedii NOTOKy cepenoBuLLa y Tpybi NocTiMHOro nepepisy.

Jlimepamypa: (1), ctop. 184-194,
CPC: Cuctema [IP KOHBEKTUBHOIO TEMN00OMIHY.

6. Tema 2.2 BU3HaUeHHA TemnepaTypHOro noss JamiHapHOro NOTOKy cepepoBuLua y Tpybi
Nekuin 6. PisnyHa NocTaHOBKA 334a4i KOHBEKTMBHOIO TEN/1I000MiHY Npu pyci cepegosua y Tpybi. Mpwu-
BeAeHHA cuctemmn [P KOHBEKTUBHOIO TENN006MIHY 40 yMOB di3MYHOI NOCTAaHOBKM 3aAayi. MaTemaTuyHa
MoAenb TemnepaTypHOro nosa NoToKky cepegosuila y Tpybi (MM1) BignosigHo A0 YyMOB NPUIAHATOI ¢isn-
YHOI NOCTAHOBKM 3a4adi.

Jlimepamypa: (1), ctop. 193-203
CPC: Mopagok po3s’A3aHHA MaTeEMaTUYHOT Moaeni TemnepaTypHOro NoaA AamiHapHOro NOToKy cepeno-
BULWWaA Yy Tpybi.

7. Nekuia 7. AHaniTyHe po3B’A3aHHA rigpPoAMHAMIYHOI 3a4adi AN NamiHapHOro NOTOKY CepeaoBuULa Y
Tpy6i. MNpueBeaeHHA anMdbepeHLiaNnbHOro pPiBHAHHA PyXy A0 TOTOXHO— OAHOYNEHHOro BUraaay. IHTerpy-
BaHHA gMdepeHLiaibHOro PiBHAHHA PyXy. BU3HauyeHHA NOXiAHOI 3MiHM TUCKY 3@ HAaNPAMOM PyXy MOTOKY
cepepoBua y Tpyobi.

Jlimepamypa: (1), ctop. 203-209
CPC: AHani3 otpmaHoro piweHHa [P pyxy HaBbe-CToKca.

8. NeKuin 8. BUsHauyeHHs TemnepaTypHOro noasa namiHapHoro noToky B Tpybi 3a BiZomoro posnoainy wwewu-
OKOCTi cepeposuLLa. Tennosa 3agava. CknagaHHA PO3pPaxyHKOBOI CXeMM MaTeEMATUYHOI moaeni Temnepa-
TYPHOro NoAs JaMiHapPHOro NOTOKY cepeaoBULLA Y TPYOI.
Jlimepamypa: (1), ctop. 209-214
CPC: MM TemnepaTypHOro nona nAamiHapHOro NoToKy B Tpybi 3a BiAOMOro posnoainy WBMAKOCTI cepe-
[osuLa.

9. Nekuis 9. OTpMMaHHA po3pPaxyHKOBUX PiBHAHb TENN0BUX BaNaHCiB BHYTPILLHIX /1eMEeHTIB CiTKM pO36MBKM

obnacti po3s’a3aHHA 3aaadi. [peacTaBNeHHA OTPUMAHOIO PiIBHAHHA Y KAHOHIYHOMY BUAj. OTpMMaHHA po-
3paxyHKOBWX PiBHAHb TENJI0BMX BAaNaHCIB rPaHUYHUX e1eMEHTIB, NPpUAErnnx 4o oci Tpyou. MpeactaBneHHn
OTPUMAHOro PiBHAHHA Y KaHOHIYHOMY BUAj. OTpMMaHHA PO3PaxyHKOBUX PiBHAHb TEMNOBUX GanaHcis




Ne
3/n

Ha3Ba Temu nekKuii Ta nepenik OCHOBHUX NMUTAHb
(nepenik AnM[AKTUYHMX 3ac0biB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)

rPAHUYHUX EIEMEHTIB, NPUAENNMX A0 BHYTPILWHbOI NOBEPXHI CTIHKM Tpybu. MpeactaBiAeHHA OTPUMaAHOro
PiBHAHHA Y KAHOHIYHOMY BUAi. OTPUMAHHA PO3PAXYHKOBUX PiBHAHb TEMIOBUX BanaHciB BXiAHUX rpaHKNy-
HUX e1IeMEHTIB.

Jlimepamypa: (1), ctop. 214-230

CPC: AHaniz MM TemnepaTypHOro noss AamiHapHOro NoToky B TPybi 3a BiAOMOro posnoainy WwWeuAaKOCTI
cepefosumLa.

10.

NekKuia 10. Po3paxyHKOBO—pi3HMLEBA cxema PC—1 matemaTnyHoi mogeni ona BU3Ha4YeHHsA CiTKOBOro
nosia Temneparyp. Po3B’A3aHHA pPO3paxyHKOBOI CXeMM MaTEMaTUYHOT MoAe i TemnepaTypHOro nons na-
MiHapHOro NOTOKY cepeaoBuLLa y Tpybi.

Jlimepamypa: (1), ctop. 230-240

CPC: AHani3 cTiliKocTi po3B’A3Ky po3paxyHKoBOi cxemun PC—3 maTtemaTuyHoi moaeni

Tema 2.3 BusHaueHHs po3noainy no AO0BXWUHI KaHany KoediuieHTa Tennosigaadi Big CTiHKM g0 namiHa-
PHOro NOTOKY cepefoBuULLA

NekKuia 10 (npoaoBKeHHA). BU3HaueHHA NoxigHoT TemnepaTypu No HOPMai 40 TeNN006MiHHOT NOBEPXHi

y nepepisi. BU3HayeHHsA TemnepaTypu Ten1oobMiHHOI NOBEPXHi B Nepepisi. BU3HaYeHHA cepenHboi Tem-

nepaTypu NOTOKY B nepepisi. MpUYMHN NOXMOKN YNCENbHOrO PO3B’A3KY OCHOBHOI 3aZa4i KOHBEKTUBHOIO

Ten1006MiHy B yMOBax 1aMiHAPHOro pernmy Tedii ctabinisoBaHoro NoToKy cepegosuiua y Tpybi. MocTa-

HOBKa CNpAXKeHOI 3a4a4i KOHBEKTUBHOIO TENN00O6MiHY. AHANI3 CNPAMXKEHUX 33434 KOHBEKTUBHOIO TEMNI00-

OMiHY.

Jlimepamypa: (1), ctop. 244-249

CPC: MNigrotoska ao MKP, yactuHa l.

KoHcnekm nekyiti.

11.

Nekuia 11.
ModynbHa KoHMpoabHa poboma. YacmuHa |

PO3A4I/N1 3 MoaenioBaHHA 33434 NPOMEHEBOro Tena006miHy

Tema 3.1 3aranbHi BigomocTi npo npouec Ten1006MiHy BUNPOMiHIOBAaHHAM
Nekuia 11 (npogoskeHHA). MOHOXPOMATUYHUIA MPOMEHEBUI TENN0BUIN NOTIK. IHTEerpanbHMI Npo-
MEHEBWI TENIOBUIA NOTIK. BUNPOMIHIOBAHHSA CipuX Tin. BUNPOMiHIOBaHHS iHTErpasbHOro NOTOKY
B NPOCTip. Buam npomeHeBUX TENIOBUX NOTOKIB, WO 6epyTb y4acTb B NPOMeEHEBOMY TEMI00OMIHiI.
3B'A30K MiXK HUMW. Knacudikaia 3aga4 NpomMeHeBoro Ten006miHy y 3amkHeHin cuctemi Tin (3CT) Ta
MeTOoAiB IX po3B'A3Ky. BUan npomeHeBUX TENNOBUX NOTOKIB. [oCTaHOBKA 3a4a4i NpoOMeHeBoro Tenoob-
MiHY Ta MeToAM X aHaNITUYHOIO Ta YNCENBHOTO PO3B’A3KY.
Jlimepamypa: (1), ctop. 257-277
CPC: MexaHi3am NpomeHeBOro Tenn1006miHy.

12.

Tema 3.2 MopgentoBaHHA npouecy NPoMeHeBOro TenJ1006miHy
B CUCTEMI A0Bi/IbHO PO3TALLOBAHUX TiN

Nekuin 12. NocTaHOBKa NPAMOT CTaLioHapHOT 3a4a4i NPoMeHeBOro TennoobmiHy. 3abesneyeHHna ana cuc-
TEMMU TENNOOOMIHHMX NOBEPXOHb YMOB 33aCTOCYBaHHA anrebpaivHoro metoay MogentoBaHHA 3a4a4 Npo-
MeHEeBOro TensoobmiHy. MatemaTuyHa Mogelb NPOMEHEBOTO TENI00OMIHY B 3aMKHEHIN cucTemi Tenno-
06MiHHMX NMOBEPXOHb BifNOBIAHO A0 anrebpaiyHOro metoaa. BU3HaUYeHHA NPOMEHEBOroO TEeMN0BOro MNo-
TOKY, AKWI N3aa€ Ha NOBEPXHIO TENI00OMIHY «i». BU3HaueHHA epeKTUBHOro MPOMEHEBOIO TEMI0BOIO NO-
TOKY NOBEPXHi TeNN006MiHY «i». BUSHAaUYEHHA Pe3y/ibTyto4Ooro NPOMeHEBOrO TEMIOBOrO NOTOKY NOBEPXHi
TeNA0006MiHy «i».

Jlimepamypa: (1), ctop. 277-290

CPC: CyTHicTb anrebpaiyHoro metoay Ta yMmoBM AOro 3aCTOCYBaHHSA 40 PO3B'A3KY 33434 NPOMEHEBOro Te-
nnoobmiHy y 3CT.

13.

Nekuia 13. Po3B’A3aHHA cucTeMM anrebpaiyHnX PiBHAHb A5 BUSHAUYEHHA I'YCTUHU eDEeKTUBHUX TEMNOBUX
noTokiB. OTPMMaAHHSA PO3PaxyHKOBOT CXeMM CUCTEMU anrebpaiuHnX piBHAHb A/19 BUSHAUYEHHS I'YCTUHM ede-
KTMBHMX TEN0BUX NOTOKIB. BUBip MeToay po3B’A3aHHA. AHaNiTUYHE BU3HAUYEHHA CepeaHiX KyTOBUX Koe-

OdiLieHTIB BUNPOMIHIOBAHHA MiXK NOBEPXHAMMU F, Ta Fk . @Pi3MYHMI 3MicT | aHaNiITUYHE BU3HAYEHHSA efleme-
HTAPHWX, MiCLLEBUX Ta CEpPefHiX KyToBux KoediljeHTiB mixk nosepxHamu F ta F y 3CTN.

Jlimepamypa: (1), ctop. 290-299
CPC: AHani3 mateMaTU4YHOT moaeni npomeHeBoro TennoobmiHy y 3CT y maTpMuHOMY BUA.




Ne Hassa Temu nekLuii Ta nepenik OCHOBHUX MUTaHb

3/n (nepenik AnM[AKTUYHMX 3ac0biB, NOCMNAHHA HA NiTepaTypy Ta 3aBaaHHA Ha CPC)

14. Nekuin 14. YncenbHe BU3HAYEHHA CEPEAHIX KYTOBUX KOEDILEHTIB BUNPOMIHIOBAHHA Y 3aMKHEHI cCUCTEMI
TeNA1006MiHHMX NOBEPXOHb. JJONOMIiXKHI onepauii A8 BUKOHAaHHA YNCENbHOTMO iHTErpyBaHHA KPATHUX iH-
Terpanisa MeToa0oM NOBEPXHEBUX €1eMEHTIB.

Jlimepamypa: (1), ctop. 209-308

CPC: MNobyaosa Ha OCHOBI aHANITUYHOTO BU3HAYEHHA (O, METOAMKM MOro YNCeNbHOro PO3PaXYHKY Ha
EOM.

(10), cTop. 261-265

15. Nekuin 15. BU3SHa4YeHHA BENMYUH, AKI BXOAATb Y aHaNiTUYHY GOpMyny ANnA BU3HAYEHHSA CepesHbOro KyTo-
BOro KoedilieHTy BUNPOMiHIOBaHHSA. Peanisauia yMcenbHOro po3s’a3aHHA aHaNiTUYHOT dopmynm ana Bu-
3HaYeHHSA cepeaHbOro KyToBOro KoediljieHTa BUNPOMiHIOBAHHA. POo3paxyHKOBa cxema po3B’si3aHHA.
Jlimepamypa: (1), ctop. 308-320.

CPC: MpueegeHHa 3CT oo 3aranbHOI CUCTEMUM KOOPAMHAT.
(10), cTop. 261-265

16. Nekuia 16. Peanizauia yncenbHoro po3s’a3aHHA aHaNITUYHOI GOPMYAN 015 BUSHAYEHHA CepeaHboro Ky-
TOBOro KoeodilieHTa BUNPOMiHIOBaHHSA. [Tporpama BM3HaYeHHA NapameTpiB MONapHOro NPOMeHeBOro Ten-
NIOOB6MiHY MOBEPXOHb 3aMKHEHOI CMCTEMM TENN00bMiHHUX noBepxoHb (uukn DO(i)). Mporpama BU3Ha-
YeHHA cepeHixX KyToBMX KoediliEHTIB BUNPOMIHIOBAHHA MiX NOBEPXHAMM.

Jlimepamypa: (1), ctop. 320-326

CPC: Bnok—cxema lMNporpama BU3HaYeHHA NapameTpiB NONapHOro NPOMeHeBOro Ten1006MiHy NOBEPXOHb
3aMKHEHOI cucTeMU TeNN00H6MIHHUX NOBEPXOHD.

Nigrotoska go MKP, yactuHa ll

KoHcnekm nekyiti.

17. NeKuin 17. 3aBepLUeHHs YMCeNbHOro po3B’A3aHHA NPAMOT 3a4a4i NPOMEeHeBOro TenI006MiHy B 3aMKHEHI
cucTemi Ten1006MiHHMX NoBepXoHb. CTPYKTYPHA CXeMa YMCeNbHOro po3s’A3aHHA NpPAMOi 3a4audi npome-
HEeBOro Ten1006MiHY B 3aMKHEHI cucTemi Ten1006MiHHUX MOBEPXOHb.

Jlimepamypa: (1), ctop. 326-329
ModynbHa KoHMpoabHa poboma. YacmuHa Il
18. 3AJIIK

MpaKTU4Hi 3aHATTA

No
3/n

HasBa Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb
(nepenik AngakTUYHMX 3acobiB, NOCUNAHHA Ha AiTepaTypy Ta 3aBaaHHA Ha CPC)

PO3[AI/1 2 MopentoBaHHA NpPoLEeCiB KOHBEKTUBHOIO TENJIO0OMiHY NpU amiHapHii
Tedii NOTOKyY B Tpy6ax

Tema 2.1 MopgentoBaHHA NpoLeciB KOHBEKTUBHOIO TenJ1006MiHy
B YMOBAX JaMiHapHOI0 pyXy NOTOKY B Tpy6ax

®di3nyHa NnocTaHOBKa 334a4i KOHBEKTUMBHOIO TENN00OMIHY NPK aMiHapHOMY pyci cepeaoBuLLa y TpyoOi.
MaTtemaTuyHa MoAaeNb TeMNepaTypPHOro NnosA NOTOKy cepenosua y Tpybi (MM1) BignosigHo Ao ymos
NPUAHATOI Pi3MYHOI NOCTaHOBKKM 3aAaui.
Jlimepamypa: KoHCNeKT nekuin
CPC: 3rigHo 3aBAaHHA Ha PP BMKOHaTU: dpisMyHa MoaeNb KOHBEKTUBHOIO TENI00O6MiHY MpU NamiHapHOMY
pyci cepesosuLLa y Tpybi; MaTemMaTUYHA MoAe/lb TEMMNEPATYPHOro NoJsiA NOTOKY cepeaoBuwa y Tpybi (MM1)
BiANOBIAHO A0 YMOB NPUNHATOI $i3MYHOT NOCTaHOBKM 3a4aui.

Tema 2.2 Bu3HaueHHA TeMnepaTypHOro NosasA AamiHapHOro NOTOKY cepeAoBuULLa y Tpybi
Po3paxyHKoBa cxema mMaTemMaTU4HOi MoAeni TemnepaTypHOro noasA NamMiHapHOro MOTOKY CepenoBuLLa Y
Tpy6i. MpeactaBneHHA OTPUMaAHOI CUCTEMW Y KAHOHIYHOMY BUAi. Po3paxyHKoBOo—pi3HUUeBa cxema PC—1 ma-
TEMATMYHOI MoAeNi A5 BU3HAYEHHA CITKOBOro Nossa TemnepaTyp. Po3B’A3aHHA po3paxyHKOBOI CXeMU Ma-
TEMATMYHOI MoAeNi TeEMNePaTYPHOro No/s IAMIHAPHOro NOTOKY cepeaosumLa y Tpyoi.

Jlimepamypa: KoHCNeKT nekuin
CPC: MNobynoBa po3paxyHKOBOI CXeMU MaTeMaTUYHOI Moaeni, BUBip UncenbHOro MetToay Po3B’sA3Ky pPi3HU-
LLeBO-KiHLLEBOI CXEMMU.

Tema 2.3 Bu3HaueHHs po3noainy no A0BXWUHi KaHany KoedilieHTa Tennosigaadi Big CTiHKM go namiHap-
HOrO NMOTOKY cepenoBMLla




B13HauYeHHA NoxigHOoi TemnepaTypy No Hopmani 40 TeNN006MiIHHOI NOBEPXHi y Nepepisi. Bu3HaueHHA Tem-
nepaTypu Ten1o0o0bMiHHOI NoBepxHi B nepepisi. BUsHauyeHHA cepeaHboi TeMnepaTypu NOTOKY B Nepepisi.
MPUYNHU NOXMBKM YNCENBHOO PO3B’A3KY OCHOBHOI 334a4i KOHBEKTMBHOMO TENNI00OMiIHY B yMOBax AamiHa-
pHOro pexknmy Tedii ctabinizoBaHOro NOTOKy cepeaosuLla y Tpyobi.

Jlimepamypa: KOHCMNEKT nekLw,i

CPC: BUKOHAHHA pilleHHA YMCA0BOrO METOAY PO3B’A3KY Pi3HULLEBO-KIHLEBOI CXEMM.

BUKOHaHHA po3B’A3KYy maTeMaTU4HOi Moaeni TeEXHIYHOro NPUCTPOIo 3a MeToaom PyHre—KyTTa (3a gonomo-
roto nporpamHoro npoaykty MathCad). MobyaoBa 3aneXKHOCTeN TemnepaTypun eleMeHTiB Tena0BOoI CXemu
Bif, Yacy. AHani3 OTPMMAHUX pe3ynbTaTiB.

Jlimepamypa: KOHCNEKT neku,ii

CPC: AHani3 pe3ynbTatiB, 0QOPMIEHHSA 3BiTY 3 BUKOHAHHA 3aBAaHb MPAKTUUYHUX 3aHATb.

3AK/THOYHE 3AHATTA. 3axucm 38imie 3 npakmuyHux 3aHAMob. 0O62060peHHA pelimuHaosux basis, Ha-
6paHux cmydeHmamu 3a cemecmp.

6.

CamocriiiHa poboTa cTyaeHTa
3riAHO HaBYa/NbHOIO NAaHY A/1A ONaHyBaHHA MaTepiany AMCLMNAIHM nepeabayeHO BUKOHAHHA NeBHUX Te-

OPEeTUYHMUX | NPaKTMYHMX 3aBAaHb CPC (BUAAETLCA NiCAA IEKLiN | TPaKTUYHUX 3aHATb, AMB. N.5).

7.

MoniTMKa Ta KOHTPO/b
MoniTKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Cuctema BMMOT, AKi BUKNa4ay CTaBUTb nepeg CtygeHToOM:

8.

roTOBHICTb BiANOBIAeN NpU ONUTYBaHHI;

aKTUBHICTb, NiArOTOBKA KOPOTKMUX A0NOBIAEN YN TEKCTIB, BiAKIOUEHHA MOobinbHUX TenedoHis; BignosigHo
00 33aBAaHHA BMKaga4ya BUKOPUCTaHHA 3acobiB 3B'A3Ky A4 nowyky iHpopmalii B IHTepHeTi;
3a0X04yBanbHi 6anm HagaTbCA Y BiANOBIAHOCTI 40 «CUCTEMM OLiHIOBAHHA Pe3y/ibTaTiB HaBYaHHAY», WTPa-
¢Hi 6anm € 3acobom npoTuaii nnariaty Ta HECBOEYAaCHOMY BUKOHAHHIO 3aBAaHb;

noniTMKa AeANlaiHiB Ta NepecknagaHb NOAAra€e y BUKOHAHHI MOTOYHUX MOAY/IbHUX POb6iT, 3aBAaHb NPaKTn-
YHMX 3aHATb | CPC o0 no4vaTKy cecii;

NnoniTUKa WoA0 akaaeMiyHoi o6poYecHOCTI BiANOBIAAE 3araibHUM NONOKEHHAM, NPUAHATAM Yy «KII im.
CikopcbKkoro» (getanbHiwe: https://kpi.ua/code);

NoAiTUKa HaBYasIbHOI AUCLMUMNAIHM CNPAMOBAHa Ha PO3BUTOK iHAMBIAYaNbHUX 34i6HOCTEN B HAaNPAMKY Ha-
6yTTA KOMNETEHTHOCTENM LWOAO 3aCTOCYBaHHA OCHOBHMX MPUHLUMNIB i METOAIB MaTeMaTUYHOIO MOAENIo-
BaHHA ANA BUPILLEHHA CKNaAHUX iHXEHEePHMX 33434, @ TAaKOXK B HANPAMKY po3LwnpeHHA cdep 3acTocyBaHHA
OTPUMAHMUX 3HAHb, YMIiHb i ZOCBigy;

3a bayKaHHAM CTYAEHTIB, AONYCKAETHCA BUBYEHHA MaTepiany 3a ONOMOIO OHIAaNH-KYPCiB 33 TEeMaTUKOLO,
AKa Bi4NOBIAAE TEMATUL KOHKPETHUX 3aHATD.

B1AM KOHTPO/IIO Ta PEIMTUHIroOBa CUCTEMa OL,iHIOBAaHHA pe3ynbTaTiB HaByaHHA (PCO)

BnAan KOHTPOAIO 3HAHb CTYAEHTA 3 AUCUMNIHU:

— 8i0n0sidi Ha nekyiliHux Ma NPAKMU4YHUX 3aHAMMSAX;

—  BUKOHaHHA MKP (dsi yacmuHu);

—  KaneHOapHUli KOHMPOsb (NPOBOAUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHYy BUKOHAHHA
sumor PCO);

— 8i0nosidb Ha 3aniKy.

PeNTUHT CTYAEeHTa 3 ANCLMNAIHM CKNAZAa€ETbeA 3 6aniB, AKi BiH OTpUMYE 3a:

1)

2)
3)
4)

Yyomupu 8i0noeidi 8 cepedHbOMY KOXHHO20 CMyOeHma HA AeKYiliHUX i MPaKMUYHUX 3aHAMMSAX (Ha 0OHOMY
3aHAMmMI onumyromeca npubauszHo 2 cmyoeHmu, npu cepedHili YucenbHocmi epynu 10 oci6, 08adysme 08i
nekuii: 2-22/10 ~ 4 sionoeidi);

BUKOHAHHA 3a80aHb CPC (meopemuyHi i npakmuyHi);

BUKOHAHHA 00Hiel MKP;

8i008i0b HA 301Ky NPU BUKOHAHHI yM08 00MnycKy i 6axaHHi cmydeHma nioguuyumu oyiHKy.

Cucmema peiimuHzosux 6anie ma Kpumepii oyiHIO8AHHA

1. Poboma Ha 3aHAMMSAX
Barosuii 6an — 5. MakcmanbHa KinbKicTb 6aniB cTyaeHTa Ha BCix 3aHATTAX: r1=5 6anis x 4 = 20 6anis.
Kpumepii oyiHO8aGHHA:



https://kpi.ua/code

5 6anie — noBHa BipHa BiANOBIAb Ha NOCTaBAeHe 3anuTaHHA; 4 6anKM — BiANOBiAb MaE HeCcyTTEBI NOMWUIKK; 3 6anu
— HenoBHa BiANoBiAb; 2 6aAn — HaABHICTb HECYTTEBUX MOMUIOK B HEMOBHI Bianosiai, 1 6an — HaABHICTb CyTTe-
BMX NOMW/IOK B HEMOBHI Bignosiaj, 0 6anie — BiacyTHicTbL Bianosia;j.
2. BuKoHaHHA CPC
JleKUinHi 3aHATTA
Barosuit 6an — 2. MaKcumanbHa KinbkicTb 6aniB cTyaeHTa 3a AecATb 3aBaaHb (3aBaaHHA CPC BuaatoTbes nicaa
NeKL|ii, CTPOK 3a/ia4i 3aBAaHHA — He Mi3Hille Hi3K Yepes TUXKAEHb): =2 6anu x 10 = 20 6anis. BuKoHaHe 3080aGHHA
HadaembcA suknadauvy y su2naadi KOHcnekmy, 8UKOHAHHA 3ae8daHb CPC 0608’A3Kose.
Kpumepii ouiHtosaHHA:
2 6annM — B NoBHOMY 06’emi i BUacCHO HaaaHe 3aBdaHHA; 1...0 6aniB — He BYacHO HaZaHe 3aBAaHHS.
LWmpadpHi 6anu:
— HeCBOEYacHe npeacTaB/ieHHsA BUKOHaAHOro 3aBaaHHA CPC 6e3 noBa*kHOT NpuumHK (xBopoba) — 1 6an.
MpaKTWYHI 3aHATTA
MaKcumasibHa KifbKicTb 6a1iB 32 BUKOHAHHA 3aBAaHb NPaKTUYHKUX 3aHATb 35 Banis i 33 3axucT 5 6anis, TO6TO cyma-
PHa KiNbKicTb 6anis gopiBHIoE r3= 40. 3aBAaHHA ANA BUKOHAHHA BUOQETbCA CTYAEHTY HA NMOYATKY CEMECTPY, CTPOK
3aXMCTY — OCTAHHE NPAKTUYHE 3aHATTA. OdopmneHHs 3BiTy 3rigHo Bumoram JCTY 8302:2015. 3axunct po3paxyHKoBoi
po60TM Ha OCTaHHbOMY NPAKTUYHOMY 3aHATTI. BUKOHOHHA 3a800Hb i 3axucm € 0608’A3K08UM.
Kpumepii ouyiH08aHHA (8UKOHAHHSA 3080aHb):
35 6aniB — NoBHe BUKOHAHHA 3aBAAHHA, BiANOBIAHICTb BUMOram Lwoa0 obopmneHHs; 28...34 6ann — noBHe BU-
KOHAHHA 3aBAaHHA, HE3HAYHA HEeBiAMOBIAHICTL BUMOram wono opopmnaeHHs; 21...27 6aniB — BWMKOHAHHSA 3a-
BAAHHA 3 AeSKMMWN HE3HAYHMMM HETOYHOCTAMM, BiANOBIAHICTb BUMOram wono0 obopmaeHHs; 10...20 6anis — Bu-
KOHaHHA 3aBAaHHA 3 AeAKMMMN HETOUHOCTAMM, HE3HAYHA HEBIANOBIAHICTL BUMOram Wwoa0 odopmeHHs; 0...9 6anis
— BMKOHAHHA 3aBAaHHA 3 rpy6bMMKM NOMUIKaMM, HEBIAMOBIAHICTb BUMOram wono obopmaeHHs — poboTa He 3apa-
X0BaHa, NnoTpebye foonpaLoBaHHs.
Kpumepii oyiHoeaHHsA (3axucm 38imy):
5 6aniB — noBHa BipHa BigNOBiAb Ha NOCTaB/eHi 3aNUTaHHA; 4 6ann — BiANOBIAb MaE HeCyTTEBI NOXMOKK; 3 6an —
HenoBHa BigNoBiAb; 2 6ann — HAABHICTb HECYTTEBMX MOMMJIOK B HENOBHIl Bignosiai abo BiacyTHicTb Bignosiai, 0...1
6annM — HanABHICTb CYTTEBMX MOMWJIOK B HEMOBHIM Bignosiai abo BigcyTHICTb BiANOBIAi, 3aXMCT He 3apaxoBaHo
UimpadpHi 6anu:
— HecBOevacHe npeacrtaBiaeHHsA Ta/abo 3axucT 3BiTy 6e3 nosaskHOi NpuunHK (xeopoba) — 1 6an.
3aoxouyeansHi 6anu
—  y4acTb y HayKoBWX Ta/abo HayKOBO-MPAKTUYHUX KOHdepeHLUiax, cemiHapax, cumnosiymax — 5 6anis (npu
YMOBi BUKOHAHHA 3aBAaHb PO3paxyHKOBOI poboTh).
3. ModynbHa koHmposnsbHa pob6oma (MKP)
MpoBoauTbca ABi YacTUHM MKP. BaroBuin 6an KoxKHoi YacTuHM — 10. MaKcumanbHa Kinbkictb 6anis 3a MKP
O0piBHIOE rs=2 x 10 = 20 6anis.
Kpumepii oyiH08aGHHA:
10 6aniB — nosHa BipHa BiANOBiAb Ha 3aBAaHHS; 8..9 6annM — BianoBigb Mae HecyTTEBi NOMWUAKK; 5..7 6ann —
HenoBHa BignoBiapb; 3..4 6anM — HenoBHa BiANOBIAb 3 HECYTTEBUMM HegoniKamu; 0...2 6aniB — HaABHICTb CYTTEBUX
NOMWJIOK B HEMOBHIM Bignosiai abo BiacyTHicTb Bianosiai, MKP He 3apaxoBaHo.
4. 3anik
3anik NpoBoAUTLCA Y MMCbMOBO—YCHIN hopMmi. 3anikoBa poboTa CKNaAAETLCA 3 ABOX TEOPETUYHUX NMUTaHb (MO
10 6aniB) i ogHoro TeopeTnyHoro nuTaHHA (20 6anis). To6TO, MaKcMMasbHa KiflbKicTb 6aniB 32 BUKOHaHY 3a/1iKOBY
po6oty: 10+10+20 = 40 6anis.
Kpumepii oyiH08aGHHA:
KoHe nNuTaHHA 3anikoBoi poboTH OLHIOETLCA 3riAHO A0 CUCTEMM OLiHIOBAHHA:
- noBHa Bignosigp (He meHwe 90% noTpibHOT iHPpopmauii) — 10 (19...20) 6anis;
— AO0CTaTHbO MOBHa Bignosigb (He meHwe 70% noTpibHOI iHGopMmaL,ii, abo He3HayHi HeToyHocCTi) — 8...9
(14...18) 6anis;
- HenoBHa BiANoBiAb (He MeHwWwe 60% noTpibHoT iHpopmaLii Ta aeaki nomunku) —4...7 (11...13) 6anis;
- He3aAoBifbHa BigNoBiab (MeHwWwe 60% noTpibHoi iHpopmaLii Ta nomunkn) — meHwe 3 (10) 6anis.

B ymosax oucmaHUuiliHo2o Has4aHHSA (NpoeedeHHsA 3aiKy oHAAlIH) 3anikosa poboma cKknadaemscs 3 mecmis
(3anik nposodumscs 8 ycili hopmi): 8icim meopemu4HuUx NUMAHb, AKi oyiHOMbcA No 5 6anie KoxcHe: 8-5 = 40
6anis.

Kpumepii oyiHtosaHHA:
— noBHa BignoBiab (He meHwe 90% noTpibHoI iHpopmaLii) — 5 6anis;
— [0CTaTHbO NoBHa Bignosigb (He meHwe 70% noTtpibHoi iHdopmaLii, abo He3HayHi HeTouHoCTi) — 4...3 6anu;




— HenoBHa Bignosigb (He meHwe 60% noTpibHOT iIHpopMaLii Ta AeAaki nomunku) —2...1 6anis;
— He3agoBinbHa Bignosigb (meHwe 60% noTpibHoT iHpopmauii Ta nomunku) — 0 6anis.

LWmpadpHi 6anu:

—  [A0[ATKOBE NUTAHHA 3 TEM NIEKLLIMHOMO KypCy Ta NPaKTUYHKUX 3aHATb OTPUMYIOTb CTYAEHTH, AKi He 6panun yyacTi
y poboTi NneBHOro 3aHATTA. He3agoBiNbHa BiANOBIAb 3 A04aTKOBOrO MUTAaHHA 3HUMKYE 3arasibHy OLIHKY Ha 3
6anu.

Po3paxyHok wikanu pelimuHey 3 ducuyunainu (Rp):
Cyma BaroBux 6anis KOHTPO/NbHUX 3aX0/iB B CEMeCTPi (CTapTOBUIA PENTUHT) CKNaaaE:
Rc=ri# ra# r3+ ra.

e ri— pentnHrosi abo Barosi 6aan 3a KOXKHWUI BUA POBIT 3 AMUCLMANIHN.

MaKCMMaIbHO MOMK/IMBUIA CTAPTOBWUIA PEUTUHT: Rc = 20+20+40+20 = 100 6anis.

HeobxigHo yMOBO A0MNYCKY A0 3aJ1iKy € MO3UTUBHA OLiHKAa 3 BUKOHAHHA BCix 3aBgaHb CPC Ta cTapToBUIA
penTnHr He meHwe 0,25 x Rc = 25 6anis.

AKLLO B NPOAOBK CEMECTPY CTyAeHT oTpumas binbwe 60 6anis, BiH Mae NpaBO OTPMMATHU OLHKY «aBTOMa-
TOM» 3rigHo Tabauui BigNoBigHOCTI peATUHIoBUX 6aniB OLLiHKAM 33 YHIBEPCUMTETCHKOIO LWKaok (AMB. HUXKYe). Hali-
BMLLIA OLIIHKA KaBTOMATOM» HE BUCTaBAAETbCA.

CtyneHTH, aki Habpanun B cemecTpi PENTUHT 3 AUCLUNAIHN MeHLe, HixK 25 6anis abo He BUKOHaAN yMoB f,0-
NYCKY Ha 3a/1iK, 30608'A3aHi 40 NOYaTKy eK3aMeHaL,iMHOi cecii NiABULWMTIN MOro, iHAKLWe BOHM He A0MNYCKatoTbCA 40
3a/1iKy 3 LLi€ETl AMCLMNNIHM | MalOTb aKaZemiuHy 3ab0oproBaHicTb.

3acTtocoByeTbea «KopcTka» PCO. 3anikoBy poboTy BUKOHYIOTb CTYAEHTH, AKi 6arKatoTb NiABULLUTM CBOLO OLLi-
HKY, Ta CTYAEHTH, AKi Habpaam meHwe 60 6aniB 3a cemecTp Ta BUKOHA/IM YMOBM A0NYCKY Ha 3a/iK. HabpaHa cTtyge-
HTOM 32 CEMECTP KinbKicTb 6anis aHyNt0ETbCSA. OCTAaTOYHA OLiHKA N0 AUCUMNAIHI PO3PaXOBYETLCA AK A0OYTOK 6anis
33 BUKOHaHHA 3aiKoBoi poboTh Ha KoedilieHT nepepaxyHKy: R3 = 40 x 2,5 = 100 6anis. KinbkicTb 6anis npu 3gavi
3a/1iKy 32 PENTUHIOBOIO LLKA/I0H0 3 AUCLMMNAIHU NEePEBOAMUTLCA Y 3a/1iKOBY OLiHKY 3rigHO Tabauui BignoBigHoOCTi pen-
TUHroBMX 6aniB OLiHKaM 3a YHIBEPCUTETCbKOIO LKA/

Tabanuga BiANOBIAHOCTI PEUTUHIOBUX H6aniB OLiHKAM 3a YHIBEPCUMTETCHKOLO LWKaNOot0

Kinbkicmo 6anie OuiHKa
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Jobpe
74-65 3a40BinbHO
64-60 JocTaTHbo
MeHwe 60 He3apoBinbHO
He BUKOHaHi ymOBM [,0MNYCKY He ponyuweHo

Mpoueaypa ocKap:KeHHA pe3y/IbTaTiB KOHTPO/IbHUX 3aXO0AiB

CTyAeHTN MatoTb NPaBO i MOMXKAMBICTb NiAHATU ByAb-AKe NUTAHHA, AKE CTOCYETbCA NPOLLeAYPU KOHTPOIbHUX
3ax0A4iB Ta OYiKyBaTW, WO BOHO Byae pO3riAHYTO 3rifHO i3 Hanepes BM3HaYeHMMU npoueaypamu (LeTanbHile:
https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTN MatoTb NPaBO OCKAPKUTU Pe3ynbTaTM KOHTPOIbHUX 3ax04iB, ane 060B’'A3KOBO apryMeHTOBAHO,
NOACHMBLUM 3 AKUM KPUTEPIEM HE NMOroAKYIOTLCA BigNOBIAHO A0 OLHOYHOrO INCTa Ta/abo 3ayBarkeHb.

Hopmu eTMYHOI NoBeAiHKM CTYAEHTIB i NPaLIBHMKIB BU3HaYeHi y po3aini 2 Kogekcy vecti HauioHanbHoro
TeXHiYHOro yHiBepcuteTy YKpaiHn «KUIBCbKUIM NOANITEXHIYHWIA iHCTUTYT imeHi Iropa CikopcbKoro» (aeTanbHile:
https:// kpi.ua/code).

9. [OopaTtkoBa iHpopmauis 3 gucumnniim (0CBiTHbOro KOMMNOHEHTA)
1. JucmaHyiliHe HaBYAQHHA:

B ymoBax ANCTAHLIHOIoO peXumMy opraHisaLis OCBiTHbOro Npouecy 34iMCHIOETbCA 3 BUKOPUCTAaHHAM TEXHONO-
rif AMCTaHLiMHOro HaBYaHHA: NNaTGOPMU AMUCTAHLiMHOrO HaB4aHHA «CiKOpCbKMM» Ta « ENEKTPOHHMI Kamnyc». Ha-
BYaZIbHMI NPOLEC Y AUCTAHLiIMHOMY PEXMMI 34iINCHIOETLCS BiANOBIAHO A0 3aTBEPAMKEHOrO PO3KAAAY HaBYAbHUX
3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHSAM CY4aCHMX PecypciB NpPoBeAEeHHS OHAAH-3yCcTpiyel (opraHisauis Bi-
Aeo-KoHdepeHLUit Ha nnatdopmi Zoom).

2. Has4aHHA 8 yMOBAX Npasoe020 perumMy B0EHHO20 CMAHY:
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- nepenbayae NpoBeAeHHA YCiX BUAIB 3aHATb AUCTAHLNHO (3 BUKOPUCTAHHAM CUHXPOHHOI abo
ACUHXPOHHOI MoAeni OCBITHbOI B3aemogji), y BianosiaHOCTI A0 PernameHTy opraHi3aLii OCBiTHbOro npotecy B
AUCTaHUiMHOMY pexknMi Ta MonoxKeHHA Npo gucTaHuiiHe HaB4yaHHA B KIMl im. Iropa CikopcbKoro;

- KiHLLeBi TEpMiHM BUKOHAHHA iHAMBIAYaIbHMX 3aBAaHb i 3aBAaHb CAaMOCTINHOi poboTN NepeHoCcATLCA
Ha KiHeLb cemecTpy (3 060B’I3KOBMM BUKOHAHHAM i 3aXMCTOM);

- Y PENTUHIOBY CUCTEMY OLLiHIOBAHHA BHOCATLCA 3MiHM CTOCOBHO HapaxyBaHHA wTpadHmx 6anis 3a
He CBOEYACHE BMKOHAHHSA 3aBAaHb: WTpadHi 6ann He HapaxoByOTbCA.

3. [na cTyAeHTiB iCHYE MOMKIMBICTb 3apaxyBaHHA (Y BUrNAAI AoaaTKoBUX banis Ao petuHry ao 20 6a-
nis):

- cepTMdikaTiB NPOXOANKEHHA ANCTAHLINHMX UM OHNAMH KYPCiB 38 TEMATUKOIO ANCUMNAIHY;

- cepTmdikaTiB, AKi NiATBEPAKYIOTb Y4ACTb Y HAYKOBO—MNPAKTUYHMX i HAYKOBUX KOHEepeHL,ax 3a Te-
MATMKOIO AUCLUNANIHK;

— nyb6nikauia cTaTTi y HAyKOBOMY }KYPHani 33 TEMATUKO AUCLUNAIHMN.

doaatok 1

CNUCOK TeM, AKi BUHOCATbCA Ha MOAY/IbHY KOHTPO/IbHY po6oTy

Has3Ba Temu , AKa BUHOCUTLCA HA KOHTPONbHY poboTy

MoaynbHa KOHTpobHA poboTa. YacTuHa |

1. | MaTtemaTU4yHM1 onmuc NpoL.ecy KOHBEKTMBHOIO Ten00bMiHYy B yMOBax laMiHapHOI Teuil cepefoBuLLa y
KaHa/ax

2. | BU3HauyeHHA TemMnepaTypHOro noJis JaMiHapHOro NOTOKY cepesoBuLLa Y TPybi

3. | BU3HauyeHHA po3noAainy No AOBXKWHI KaHany KoediuieHTa TenoBiaaadi Bif CTiHKM 4,0 1aMiHapHOro no-
TOKy cepenoBuLLa

MoaynbHa KOHTpobHA poboTa. YacTuHa ll

1. | 3aranbHi BigomocTi npo npouec Ten1006MiHy BUNPOMIHIOBaHHAM

2. | MopgentoBaHHA NpoLLECY NPOMEHEBOrO TeNI00O6MiHY B CUCTEMI 4,0BIIbHO PO3TaLLOBAHUX TiN

3.| BpaxyBaHHA NPOMeEHEBOro TeNN00H6MiHY ANA PO3B’A3aHHA 3343y
TemMnepaTypHOro pexmnmy TeXHIYHUX NPUCTPOIB

Jopaatok 2

CNUCOK TeOPETUUYHUX NUTaHDb A0 3a1iKoBOi pob6oTu

1. OCHOBHMI 3aKOH KOHBEKTUBHOTO TEN/I006MiHY. BennunHM, WO BXOAATb B PIBHAHHA 3aKOHY, iX di3ny-
HWIM 3micT. OCHOBHe 3aBAaHHA KOHBEKTUBHOIO TenI006miHy. AndepeHuianbHa Ta iHTerpanbHa ¢o-
pMma 3aKOHY HbloTOHa-PuxmaHa. OTpuMaHHA andepeHuianbHOro piBHAHHA Tennosigaadi. Bennunum,
LLLO BXOAATb B PiBHAHHA, iX Gi3UYHMI 3MiCT.

2. [dndepeHuianbHe piBHAHHA eHeprii NOTOKY cepenoBuLLa (B onepaTopHOMY BUAi i B YaCTUHHUX NOXia-
HUX). ObMerKeHHA B 3aCTOCYBaHHI AndepeHLiaIbHOro PiBHAHHA eHeprii NOTOKY cepenoBuiua. Pisny-
HWUIM 3MICT AndepeHLiaNbHOro PiBHAHHA eHeprii NOTOKy cepeaoBuwa (AoKas). ObmexkeHHA B 3aCTo-
CyBaHHi AndepeHLianbHOro piBHAHHA eHeprii NOTOKY cepeaoBULLa.

3. [OudepeHuianbHe piBHAHHA pyxy Has'e-CTokca. ObmekeHHA B 3aCTOCYBaHHI AndepeHL,ianbHOro pis-
HAHHA pyxy Has'e-CTokca. ®iznyHnin 3amicT gudepeHuianbHoro piBHAHHA pyxy Has'e-CToKca (aokas).

4. [OndepeHuianbHe piBHAHHA PyXy ANA HEI30TEPMIYHOro NOTOKY cepenoBMLLA B HAbAMKeHHi bycciHe-
CKa.

5. OudepeHuianbHe piBHAHHA HEPO3PUBHOCTI B ONEPaTOPHO-BEKTOPHOMY BUAi i B YaCTUHHUX NOXigHUX.
OndepeHuianbHe HEPO3PUBHOCTI ANA CTauioHapHOro pyxy. ®isnyHuii amicr.

6. ®isnyHa NoCTaHOBKaA CTaLiOHAPHOI 3a4a4i KOHBEKTUBHOIO TeNA000MiHY Npu NamiHapHil Tedii cepe-
00BULA B TPYDi Npu TeNN0BUX rPaHMUYHMX YyMoBax |-ro Ta llI-ro poay. NMpuinHATI gonyLeHHA.

7. lMepeTBopeHHA AndepeHLUiaNbHOro PiBHAHHA eHeprii 3rigHO YMOB CTauioHapHOI 3a4a4i KOHBEKTUB-
HOro Ten100bMiHY NpW NamiHapHiIl Tedii cepegoBumLa B TPYHi Npy CUMETPUYHNX TENAOBUX FPAHUYHUX
YMOBaX.

8. MNepeTBOpeHHA andepeHLianbHOro PiBHAHHA PYXY 3rigHO YMOB CTaliOHAPHOI 3a4a4i KOHBEKTUBHOIO
TennoobMiHy Npu namiHapHii Tedii cepeaoBuLla B Tpybi.
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MaTemaTuyHa moe/b CTalioHapHOI 3aa4i KOHBEKTUBHOIO Tenao00bMmMiHy nNpu fnamiHapHil Tedii ce-
penosuwa B TPybi NpM CUMETPUYHUX TEMIOBUX i MiAPOAMHAMIYHUX TPAHUYHMUX YyMOBaX. OTPMMAHHA
3aMMKaYOro PiBHAHHA.

AHaniTmyHe po3B’si3aHHA TigpoAnHaMIYHOT 3a4a4i MaTeMaTUYHOI MOAE/li KOHBEKTUBHOIO Tena1006-
MiHY NpW amiHapHil Tedii cepepoBua B Tpybi Npy CUMETPUYHUX FTPAHUYHUX YMOBaX.
Po3paxyHKoBe piBHAHHA TennoBMX OanaHCiB BHYTPILWHIX €nemMeHTiB CiTKM po36mBKM obnacTi
pO3B’A3aHHA CTaLliOHAPHOI 334a4i KOHBEKTUBHOIO TEN/1I00OMIHY NPKW NamMiHapHIl Tedii cepegosuLla
B Tpyb6i (BuBia).

Po3paxyHKoBe pPiBHAHHA TEMIOBUX 6aIaHCIiB rPaHNUYHUX €N1eMEHTIB Ha OcCi TPYOM CiTKM po36mnBKK 06-
N1acTi po3B’sA3aHHsA CTalioHapHOI 3a4a4i KOHBEKTMBHOIO TEN/I00OMiHY Npu lamiHapHil Tedii cepeno-
BuLLA B TPybi (BMBIA).

Po3paxyHKoBe piBHAHHA TeN10BUX 6aNaHCIB eIeMEHTIB CiTKM PO3OMBKM, NPUNETINX A0 CTIHKN TpybHu,
obnacTi po3B’A3aHHA CTaLiOHAPHOI 3a4a4i KOHBEKTMBHOIO TENJI00OMIHY NpuY TamiHapHil Teuii cepe-
nosula B Tpybi (BMBIA).

Po3paxyHKoBa cxemMa MaTeMaTUYHOI MoZeni TemnepaTypHOro NoaA AamiHapHOro NoToKy B Tpy6i npu
CUMETPUYHUX FTPAaHUYHUX YMOBAX i BiAOMOMY pO3no4iNi WBMAKOCTI JaMiHapHOro NOTOKy B Tpybi. Po-
3paxyHKOBa CxeMa B KaHOHIYHOMY i B MaTpUYHOMY BUAj. Bubip meTtoay po3B'sa3aHHA MAaTPUYHOrO pi-
BHAHHSA.

3acTocyBaHHA METOAY NMPOTOHKU A1 PO3B’A3aHHS PO3PaxyHKOBOI CXEMU MaTeMaTUYHOI moaeni Te-
MnNepaTypHOro Nosa NamiHapHOro NOTOKY B TPY6i NPy CUMETPUYHUX TEMNIOBUX FPAH UYHMUX YMOBAX i
BiZlOMOMY PO3MoAi/i LUBUAKOCTI JaMiHaPHOro NOTOKY B TPYOi. Xig, po3B’A3aHHA po3paxyHKOBOI CXemu
MeTOoAY NPOroHKK. [JoKa3 CTiINKOCTI pO3B’A3aHHA MO PO3PaxyHKOBIN CXeMi.

YuncenbHe BU3HAYeHHA cepeaHboro no nepepisy koeodilieHTa TennoBiaaayi npuy Bigomomy posnogini
LWBMAKOCTEN | TemnepaTyp NOTOKY cepenoBumLa B TPy6i Npu famiHapHOMY peXxumi pyxy (YmcenbHuUm
pP03B’A30K).

MPUYMHN NOXMBKM YNCENBbHOIO PO3B'A3aHHA CTaLliOHAaPHOI 3a4a4i KOHBEKTUBHOIO TeN/I006MiHY npu
NamiHapHil Tedii cepenosumla B Tpybi. CyTHICTb NOCTaHOBKM CNPAMKEHOT 3a4a4i KOHBEKTUBHOTO Ten-
NIO0OBMIiHY Ta il MaTemaTyHa moaenb.

MexaHi3m npomeHeBoro Ten1006MiHy. MOHOXPOMAaTUYHUIA NPOMEHEBUI TENNOBUI NOTIK. IHTErpa-
JNIbHUN NPOMEHEeBMUI TeNI0BUIA NOTiK. BUNpomMiHoBaHHA Cipux Tin. BUNpoMiHIOBaHHSA iHTErpanbHOro
NOTOKY B NPOCTIp.

MexaHi3m npomeHeBoro Tenn1006miHy. Buam npomeHeBMx TENNOBUX MOTOKIB, WO H6epyTb yyacTb B
npomeHeBOMY TeNN00O6MiHi. 3B'A30K MiXK HUMM.

BM3HaYeHHA 3aMKHEHOI CMCTEeMM TENI00OMIHHUX NOBEPXOHb i il 3aMMKaoUMX NOBEPXOHb. MocTaHo-
BKa NPsAMOI 3aa4i NpomMeHeBOro Ten1006MiHy B 3aMKHeHi cuctemi Ten1006MiHHMX noBepxoHb. Mig-
roTOBKa CUCTEMMU Tin A0 YyMOB anrebpaiyHoro metoay.

OTpMMaHHA MaTeMaTMYHOI MoAEeNi NPOMEHEBOro Ten1006MiHy B 3aMKHEHi cucTeMi TENI00OMiHHKX
NOBEPXOHb 3rigHO anrebpaiyHoro metoaa. MNpmMBeaeHHA OCHOBHOIO PiBHAHHA MaTeMaTMYHOI 3a4aui
00 MaTpuyHoro snay. Bubip metoay po3s'a3aHHA MaTPUYHOIO PiBHAHHA.

@i3MYHMI 3MiCT Ta aHANITUYHE BU3HAYEHHA eleMEHTAPHMX, MICLLEBUX Ta CepeaHiX KyToBUX KoediLlie-
HTiB BUNPOMIiHIOBAHHA MiXK ABOMA TENN00OMIHHUMM NOBEPXHAMM 3aMKHEHOI CUCTEMU TENNO0OMIH-
HUX NOBEPXOHb.

MigroToByi onepaLii B 3aMKHEHI cuctemi Ten100O6MiHHMX MOBEPXOHb A1A YNCENbHOIO BU3HAYEHHA
NonapHO-CNONYYEHUX cepeaHiX KyTOBUX KoedilieHTIB BUNPOMIHIOBAHHA i MmiX nosepxHamm Fi i Fk
(3aranbHa cuctema KOOpAMHAT, BNAcHa cMCTeMa KOopAuMHaT, PpO361MBKa NMOBEPXOHD).

MigroToByi onepaLii B 3aMKHEHI cuctemi Ten100O6MiHHMX NOBEPXOHb A1A YUCENbHOIO BU3HAYEHHA
NonapHO-CNONYYEHUX CEPEAHIX KYyTOBUX KOediLLiEHTIB BUNPOMIHIOBAHHA Mix noBepxHaMM Fi i Fk (ne-
peBefeHHA B 3ara/ibHy CUCTEMY KOOpAMHAT LeHTpiB naowaaok AFi i AFk).

OTpMMaHHA HOPMaJibHUX (B KOCMHYCax HanpaBAsAUYMX KYTiB) piBHAHb noBepxoHb Fi i Fk, wo npui-
MalTb y4acTb B NPOMEHEBOMY TEMI000MIiHi, B 3arafibHili KOOPAUHATHIN cMCTEMi 3aMKHEHOI cUCTEMM
TeNnN00bMiHHMX NOBEPXOHb.
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OTpUMaHHA PiBHAHHA (B KOCMHYCaX HanpaBAsOYUX KyTiB) AN NPAMOI, WO 3'€AHYE LEHTPU eNleMeH-
TapHux naowmH AFi i AFk, AKi npuimatoTb y4acTb y npomeHeBOMy Tenn006MmiHi, B 3aranbHili Koopaun-
HaTHIM cUCTEeMi 3aMKHEHOI cucTeMn TennoobMiHHMX NOBEPXOHb. BW3HAUYEHHA BiACTAHI MiX
ueHTpamu naowmH AFi i AFk.

OTpMMaHHA po3paxyHKOBUX GOPMYN ANA BENINYMH, LLLO BXOAATb B aHANITUYHWUI BUPA3 cepeaHiX KyTo-
BMX KOediLLiEHTIB BUNPOMIHIOBAHHA i MiX noBepxHAMM Fi i Fk (BM3HaueHHA i)

MopAafoK YMCeNbHOro iHTerpyBaHHA GOPMYIN AN BU3HAUYEHHA cepefHiX KyTOoBUX KoedilieHTIB BU-
NPOMiHOBaHHA MixK nosepxHamM Fi i Fk (umkn DO (i) i DO (k)).

MopAafoK YMCenbHOro iHTerpyBaHHA GOPMYyaN AR BU3HAYEHHS cepeaHixX KyTOBUX KoedilieHTIB BU-
NPOMiHIOBaHHA MixK noBepxHamu Fi i Fk (umkn DO (M) i DO (N)).

OopaTtok 3
BapiaHTn ana BUKOHAHHA CPC No NpakTUYHMM 3aHATTAM
::.; % pianua [T, C|Py atm| #,m _“M' Re ry
&
1 |nositpa] 20 1 1.5 20 1100 |
2 |nositpa| 15 1 1.8 25 900 11
3 |noeitpal 25 1 2.3 26 950 1
4 |nosirpa| 10 1 2,1 28 H00 1l
5 |noeirpal 30 1 1,1 27 B30 1
6 |nosirpal 20 1 1,2 30 920 1l
7 |nositpal 15 1 1.9 20 820 |
8 |noeitpal 25 1 2.5 25 1100 1l
9 |noeirpa| 10 1 2.8 26 900 1
10 |nosirpsa) 30 1 2,1 a8 950 1l
11 |nosivpa) 20 1 2.0 27 200 1
12 |nosirpa| 15 1 2.7 30 850 1l
13 | wsoja 25 1 1.8 20 920 1
14 | wona 10 1 2.3 25 8201 1
15 | wsoja 30 1 2.1 26 1100 1
16 | wona 20 1 1,1 28 900 1
17 | sona 15 1 1,2 27 950 1
18 | mopa 25 1 1.9 30 gOOL 1
19 | sona 10 1 2.5 20 850 |
20 | Bopa 30 1 2.8 25 9201 1
21 BO 1A 20 1 2,1 26 820 1
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