ATOMHUX eNeKTPUYHUX
CTaHLiN i iHXKeHepHOI
Tennodisnkm

gu HauyioHanbHUA TEXHIYHKUI YHiBEpCUTET YKpaiHU
«KUTBCbKUIA NONITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

MeTtoau iHTeHcuiKauii npoueciB Tenn0- i Maco-
obMiHy B reTeporeHHUX cuctemax

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PeKBi3auTK HaBYaZIbHOI AUCLUNAIHN

PiBeHb BULLOi OCBiTH Tpemiit (océimnbvo-naykosuii)

Fanysb 3HaHb 14 Enexmpuuna inoscenepis

CneujianbHicTb 143 Amomna enepeemuxa

OcBiTHA nporpama OHII Amomna enepeemuxa

Cratyc AMcumnniim Hopmamuena, Haguanehi oucyuniinu 0isi 3000ymms 2IUOUHHUX 3HAHb 31 cneyia-
JILHOCMI

dopma HaBUYaHHA oyHa(Oenna)

Pik nigroroBku, cemectp 1 xypc, ocinniil

06’em ancumnniHm 4 kpeoumu €KTC (120 200un), 39 2ooun nexyii, 81 200una camocmitina poboma

CemecTpoBuii KOHTponb/

. €K34MEH, MOOYIbHA KOHMPOJIbHA 0601’)’!61, egepam
KOHTPOJIbHI 3axo4u o P p p qb P

Po3knap 3aHATb http://rozklad.kpi.ua/

Mosa BMKnapaHHA YKpaincoka

IHpopmauia npo JIexktop: 0.m.u., npoghecop, Ty3 Banepit Omenanosuu, Valeriituzo6@gmail.com
KepiBHUKa Kypcy / BuKna-  [lpaktiuni / CeMiHapchKi: He nepedbauero

Bpavis JlaGopatopHi: He nepedbauero

Po3milLeHHA Kypcy https://campus.kpi.ua, https://drive.google.com/drive/u/1/my-drive,

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

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

MpegMeT HaBYaNbHOI AUCUMUNNIHN npouecu mensao- i MacoobMiHY 8 2emepo2eHHUX CUCMeMax

3anopyKoto HagiHoi i 6e3neyHol ekcnayaTaLii CKNagHoro eHepreTMYHoro obiagHaHHA € Heobxia-
HicTb 3abe3neyeHHA BiANOBIAHOrO TEMNEPATYPHOrO PEXUMY, AKUIA B 3HAYHIN Mipi 3aneXnTb Big ocob-
NINBOCTEN rigpogMHamikn i Ten10obmiHy B yMmOBax KOHBeKLT i ¢da3oBux nepeTBopeHb. [as 3anobiraHHs
NOLWKoAXKEeHHA 0b6nafAHaHHA, WO NPMBOAUTL 40 3HAYHUX MaTepiaNbHUX BTpaT, HeobXiaAHO BMiTM BM3Ha-
YaTW i aHANI3yBaATW HE TiIIbKM iIHTErpasbHi, ane i IOKaNbHI XapaKTEPUCTUKN NPOLECIB.

HanBHicTb Napo—-ra3opiagnHHUX NOTOKIB B e/leMeHTax eHepreTMyHoro obnaaHaHHA notpebye 3acTo-
CyBaHHA cneumdiyHNX meToaiB ANA BM3HAYEHHA YMOB i XapaKTEPUCTUK MPOLECiB TEMN/IOMacoObMiHy i
rigpogmMHamiku. He BipHa oLiHKa MOKa3HMKIB peasibHOro cTaHy npouecis B 06/1aZiHaHHI MOXKe Npu3BecTu
[0 NOTipLEHHA TEXHIKO-EKOHOMIYHUX XapaKTEPUCTUK i BUHUKHEHHIO aBapiMHMX cuTyauin. Po3ymiHHA
ocobnumBocTet TeNNoMacoobmiHy i rigpoaMHaAMIKM FeTOPOreHHUX CUCTEM [A€E MOXKAMBICTb YNPaBAATH
UMMM NPOLLECIB.

MeTolo HaBYaNbHOI AUCUMNAIHM € POPMYBaHHA 34aTHOCTEN (KOMMNETeHTHOCTen), AKi acnipaHT Ha-
6yae nicna BUBYEHHA AUCLUNANIHU:

34aTHICTb 0 NOLYKY, 06pobieHHs, aHani3y Ta 3acToCyBaHHIO iHPopMallii 3 pisHMX mkepen,y 3K 2
TOMY YNCANi iIHO3EeMHOID MOBOIO, ANA 3AiACHEHHS HAYKOBO-iHOBALiMHOT AiANbHOCTI.
34aTHICTb reHepyBaTU HOBI igeil Ta 3HAHHS. 3K3


https://campus.kpi.ua/
https://drive.google.com/drive/u/1/my-drive
https://do.ipo.kpi.ua/

3paTHICTb iHiLitoBaTH, po3pobaATK i peanizoByBaTU KOMNAEKCHI iHHOBALMHI NPOEKTM y coepi ®K4
€HepreTMYHOro MallMHOOYAYBaHHI Ta AOTUYHI A0 Hel MiXANCUMNAIHAPHI NPOEKTU.
3aaTHICTb popmyntoBaTU HayKoBy nNpobiemy (3ag4avy), WO Ma€e TEOPETUYHE Ta NPaKTUYHE 3Ha- ®K5
YeHHA B rajnysi eHepreTM4YHOro mMawmnHobyayBaHHA, BM3HAYATK WAAXM i BUPIWEHHA i3 3any-
YEHHAM CYYaCHUX TEOPETUYHUX Ta EKCNEePUMEHTANbHUX METOAIB Ta iIHPOPMALIMHUX TEXHONO-
rin

3rigHO 3 BMMOramm OCBITHbO-HayKOBOI NPOrpamun acnipaHTu nicaa 3aCBOEHHA HaBYaAbHOT AUCLM-
NAIHW MaloTb NPOAEMOHCTPYBATM TaKi NPOrpamHi pe3yabTaTh HaBYAHHA:
MPH1 MaTtu nepenosi KOHLENTYa/bHI Ta MeTOAO0NOrIYHI 3HAHHA 3 aTOMHOI eHepreTMkn i Ha TIPH 1
MeXi NpeaMeTHUX rasy3en, a TakoX AO0CNIAHULbKI HAaBUYKKM, AOCTaTHI ANA NPOBeAEHHA Hay-
KOBMX i MNPUKNAOHUX OOCNIAMXEHb Ha PiBHI OCTAHHIX CBITOBUX O0CArTHEHb, OTPMMAHHA HOBMX
3HaHb Ta/abo 34iNCHEeHHA iIHHOBALLIN.
dopmyntoBaTH i NepeBipATM rinoTesn; BUKOPUCTOBYBATU ANs 0OrPYHTYBaHHA BUCHOBKIB Hane- [1PH 3
YKHi JOKa3K, 30Kpema, pesyabTaTu TeOPeTUYHOro aHanisy, ekcnepumeHTanbHUX OOCNIAKEHD i
MaTemaTU4HOro Ta/abo KoMn’'toTEPHOro MOAENOBAHHA, HAaABHI NiTepaTypHi AaHi.
FMMBOKO PO3yMiTU cyyacHi NPobsiemn HAayKOBO-TEXHIYHOIO PO3BUTKY HayKM i TexHiku Bpaxo- [MPH 8
BYIOUM CBITOBI AOCATHEHHA B rany3ax eHepreTuKM 3 ypaxyBaHHAM TEXHIKO-eKOHOMIYHUX i eKo-
NOTiYHUX HanpAMIB, 3HATW i 3aCTOCOBYBATM CyYaCHi TEXHONOTII eHepro- Ta pecypcosbeperkeH-
HA.

2. MpepekBi3nuTn Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHSA 3a
BigNOBigHOI OCBITHLOIO NPOrpamolto)

Ona 3acBOEHHA maTepiany AUCUUNAIHM HeobXiaHi 3HAaHHA 3 TenJ10MacoobmiHy Ta rigpoanHaMIKM.
Ouncumnninm, Aki 6a3yoTbcA Ha pe3ynbTaTax HaBYaHHA 3 AaHOI AucumnaiHM: MoaentoBaHHA TPUBUMIp-
HUX 3a4au rigpPoAMHaAMIKM | TENI00OMiIHY B @eHepreTMYHOMY YCTaTKyBaHHI; AMCLMUNAIHM 32 TEMOIO Ancep-
Tauii (BMOipPKOBI KOMMNOHEHTU OCBITHLOI Nporpamm).

3. 3micT HaBYaNbHOI AUCUUNNIHU

PO34IN 1 TigpocTtaTnKa aBoda3HMX CUCTEM
Tema 1.1 NoBepxHeBa eHepria i NOBEPXHEBWUIA HaTAr
Tema 1.2 XBUNbOBUIA PyX PianHU
Tema 1.3. Pyx okpemux Kpanenb i 6ynbbaLloK.
Tema 1.4. ApiabaTHi ra3opigMHHI NOTOKKU. MNapopignHHIi NOTOKKM B yMOBaX TENI000OMIHY.

PO34IN 2 TigpoanHamika NniBKOBUX ABOGdA3HMX CUCTEM
Tema 2. 1. TigpoanHamika B NAiBKOBMX TENJOMACOOOMIHHMX anapaTax

Tema 2. 2. TigpoanHamiyHi KpM30Bi ABMLLA B NIIBKOBUX TEMNJIOMAacOOOMIHHMX anapaTax

PO3/IN 3. TennomacoobmiH y NaiBKOBUX ABOdA3HMX CUCTEMAX.
Tema 3. 1. BunapHe 0X0NnoAKeHHA B NAiBKOBUX TeNJ10MacoobMiHHMX anapaTax

Tema 3.2. OXonoayKeHHA ra3oBoro NOTOKY i30TEPMiYHOI NAIBKOIO B NAIBKOBUX TENIOMACO0DOMIHHNX
anapaTtax
Tema 3. 3. TennomacoobmiH npu agiabaTHoMy 3aKinaHHI piaAMHM B NNiIBKOBUX anapaTax

4. HaBuanbHi maTepianu Ta pecypcu

ba3oesa (nidpy4HUKU, Has4aabHi NOCIOHUKU) nimepamypa.
1. Kyrtatenagse C.C. TennomaccoobmeH M BO/IHbI B ra3oXuAKocTHbIX cuctemax/ C.C.Kytatenapse,
B.E.Hakopsakos. — HoBocnbupck: BO "Hayka", 1984. — 302 c.




w

Ty3 B.O. TigpoanHamika i TennomacoobmiH ras3opigMHHUX NOTOKIB Ha KaninApHO-MOPUCTUX CTPYKTY-
pax: moHorpadis/ B.0.Tys, H./1. lebeab / Xapkis: POM bposiH O.B., 2018. 220c.

3umoH A.l. Aaresus Knakoctm u cmaunsanue/ A.[.3umoH. — M.: Xumua, 1974. — 414 c.
rmmbyTtuc I TennoobmeH nNpu rpaBUTaLMOHHOM TeYEHUM MNEHKKU XKuakoctu/ I.rumbyTtnc. — Bunb-
Htoc: Mokcnac, 1988. — 233 c.

Jlodamkosa (MoHoepagii, cmammi, 00OKYyMeHmMuU, eneKmpoHHi pecypcu) simepamypa.
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22.
23.

FaHyeB b.I. OxnaxgeHuwe 3NemMeHTOB SAEPHbIX PEaKTOPOB CTeKatowmmmn naéHkamu/ b.M.MaHues. -
M.: DHeproatommsgart, 1987. — 192 c.

XonnaHos J1.M. fTmapoaMHammMKa M TenaiomaccoobmeH € noBepxHOCTbio pasgena/ J1.M.XonnaHos,
B.A.lLWKkagos.. -M: "Hayka", 1990. — 271 c.

Tuz V. O. Evaporative cooling of the liquid film in slot channels with capillary-porous walls under
natural convection/ V. O. Tuz, N. L. Lebed, O.M. Tarasenko. — Thermal Science and Engineering
Progress. — 18 (2020). —2020. — 100527

Tuz V. O. Heat and mass transfer during adiabatic fluid boiling in channels of contact exchangers/ V.
O.Tuz, N.L. Lebed. — Applied Thermal Engineering. — 185. -2021. - 116383

Hakapakos B.E. PacnpocTpaHeHMe BOAH B ra3o- U MapoXWAKOCTHbIX cpeaax/ B.E.Hakapskos,
b.l.Mokycaes, P.U.lWpenbep. - HoBocnbupck.: UT CO AH CCCP,— 1983. — 196 c.

AnekceeHko C.B. BosHoBoe TeueHue nnéHok xuakoctn/ C.B.AnekceeHko, B.E.HakopsAkos,
b.l.MNMokycaes. -HoBocnbumpck: BO "Hayka", 1992. — 256 ¢

BopoHuos E.[. TennoobmeH B *KUAKOCTHbIX NnéHkax/ E.M.BopoHuos, l0.M.TaHaHaliko. — K: Tex-
HUKa, 1978. — 194 c.

Hurmatynun P.1. nHamunka mHorodasHbix cpea.Yactb I/ P.U.HurmatynuH. -M: "Hayka", 1987. —
360 c.

Kytatenagse C.C. TmapoanHamuKa rasoRmngkoctHbix cuctem/ C.C.Kytatenagse, M.A.CTbIpUKOBWY. -
M.-/1.: TocaHeprounsgaT, 1958. — 354 c.

BespoaHbit M.K. Mpouecchl nepeHoca B AByx¢dasHbIX TEPMOCUPOHHbIX cuctemax/M.K.be3poaHbiii,
N.N.Mnopo, T.0.KocTiok. — K.: dakT, 2003. — 480 c.

Mamaes B.A. [lBMKeHME T[a30KUAKOCTHbIX cmecen B Tpybax/ B.A.Mamaes, [.3.0auwapus,
0.B.Knanuyk. —M.: Hegpa, 1978. -270 c.

Boaaxunes X. MaccomepeHOC B ABUNKYLLMXCA NAEHKaX Xuakoctn/ X.boaaxwues, B.bewkos. — M.:
Mwup, 1988. — 137 c.

Cokonos B.H. MasosuaKoctHble peaktopbl/ B.H.Cokonos, N.B.JomaHcKuin. — J1.: MawmHocTpoe-

Hue, 1976. — 214 c.
Tennonepenava B aByxdpasHom notoke/ Mop pen. [.batrepsopca u [XblouTTa: MNep. ¢ aHrA.
B.B.Arosa u ap./ Nopa pea. A.A.JlabyHuosa -M.: dHeprusa, 1980. — 485 c.

XbtonTT [xK. Konbuesble asyxdasHble TedeHua: Mep. ¢ aurn./ Ax.Xoloutt, H.Xonn-Tennop. -M: dHe-
prua, 1974. — 285 c.

Kytatenaase C.C. MpucteHHasa TypbyneHTHocTb/ C.C.KytaTenaase. — Hosocmbupck: Hayka, 1973.
— 227 c.

LUnmxTuHr . Teopua norpaHundHoro cnos/ .lUanxtuur [nep. ¢ Hem.] -M.: Hayka, 1974. — 711 c.
FfopuH A.H. AnbTepHaTMBHblE XON0AUbHbIE CUCTEMbI U CUCTEMbI KOHAVMUMOHNPOBAHUA BO3ayxa/
A.H.lT'opuH, A.B.JopoweHKo. — [loHeukK: HaykoBa aymka, 2001. — 348 c.

f'mapomexaHunka Hesecomoctu/ B.M.Babckuii, H.O.Konauesckuii, A.[.Mbiwkuc, J1.A.Chob0XaHWH,
A.0.Twonuos/ MNog pea. A.A.Mblwkuca. -M: "Hayka", 1976. — 504 c.

Moucees H.H. [OuHamuKa Ten C NONOCTAMU, COAEPKALMMU KUAKOCTb/ H.H.Mowcees,
B.B.PymaHueB. -M: "Hayka", 1965. — 306 c.

HeparnH b.B., Yypaes H.B. Cmaumsatowme nnéHkn/ 6.B.Jeparvn, H.B.Yypaes. -M.: Hayka, 1984. —
160 c.

dpuapuxcbepr A.A. Kypc konnonaHon xumun/ O.A.®puapuxcbepr. — /1.: Xumus, 1984. — 368 c.
CemeHa M.T. Tennosble TPybbl C METaN/IOBONIOKHUCTbIMM  KanuAAPHbIMKU  CTPYKTypamu/
M.T.CemeHa, A.H.lepwyHn, B.K.3apunos. — K.: Buwia wkona, 1984. — 214 c.



HaBYyanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

32i0H0 HABYANLHOR20 r1/1AHY 015 ONAHYBAHHA Mamepiany oucyunaiHu nepedbayeHo nekyiliHi 3aHamms

JeKuiHi 3aHATTA

No
3/n

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX NUTaHb
(nepenik AMAaKTUUYHKUX 3ac06iB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)

1.

BCTYN

Nekuia 1. Mpeamet Ta 3ag4adi Kypcy. Teopia TennomacoobmiHy i Ti micue B 3aranbHin cuctemi
HayK. fiB1LLa TeniomacoobmiHy gBodasHUx cuctem B eHepreTuui. Ornag MeToais fOCNIAXKEHHA
TeNN0MacoobMmiHy. OCHOBHi MOHATTA Ta BU3HAYEHHA.

Nitepatypa: (4) ctop. 7-23

PO34IN 1. lippocTtaTtKa ABo¢dasHUX cucTtem

Tema 1.1 NoBepxHeBa eHepris i NOBepXHeBUiA HATAr
NeKuia 2. EHepria Nenbmronbla noBepxHi posginy ¢pas. YMoBM 3MOUYyBaHHA pPignHO TBEPAOl
nosepxHi. KpanoBui KyT 3mouyBaHHA. iapodobHi Ta riapodinbHi noBepxHi.
Nitepatypa: (3) crop. 7-51
CPC: PiBHAHHA piBHOBarn nosepxHi po3giny ¢as.

Nekuyia 3. BucoTa nigiomy pignHmn B Kaninapax. KpuensHa nosepxHi posainy ¢as. Bicecumetpu-
YHi piBHOBaXHi NOBEpPXHi po3ainy. Bnane 30BHiWHiX cMn Ha dopmy noBepxHi po3ainy. MpaHUYHI
TOYKM AiNAHOK piBHOBArw.

Nitepatypa: (2) ctop.87-91, (3) cTop. 52-64

CPC: MNepeaBiapueHi po3mipu Kpanenb, bynbballoK.

Tema 1.2 XBUAbOBUI PyX PignHM
Nekuia 4. MateMaTU4HMN ONUC XBUABOBOTO PYXY i4eaNbHOI pianuHW. BiaxuneHHs Big pisHoBarwu.
BHYTpilWHI Ta 30BHiWHI 36ypeHHs. CToAYi Ta Nporpecyrouu rpasitauinHi xsuni. LUsmaKictb posno-
BCIOAKEHHA XBUAb. LLIBUAKICTb pO3NOBCIOAKEHHA XBUJIb.
Nitepatypa: (2) ctop. 91-95, (1) cTop. 122-149

Nekuyia 5. KaninapHi Ta KaninAapHo-rpasiTauiiHi xsuni. KpuensHa nosepxHi po3giny ¢as. Kanins-
pHa NocTiiHa. YMOBM BUHUKHEHHA rpaBiTauitHux xBuab. LLUBNAKicTb nporpecytoyoi xauni. Xeuni
KiHUeBOI amnaiTyan. HecTinkictb Tennopa.

Nitepatypa: (2) crop. 91-95, (1) cTop. 122-149

CPC: KpnTnuHa goBXuMHa xBuAni. KpUTMYHa WBKNAKICTb HecTabinbHocTi FfenbMronbua.

Tema 1.3. Pyx oKpemux Kpanenb i 6ynbbawiok
NeKuia 6. Metoaun nogibHocTi B ABodasHMX cucTemax. YMoBU chepUYHOCTi Kpanni abo 6ynb-
6awwku. Lsunakictb pyxy Kpanai abo 6ynbbaliku npu Re<1.
Nitepatypa: (2) cTtop. 95-96, (1) cTop. 26-40
CPC: LUsunakictb nigiiomy razoBoi 6ynbbaLlKkm B pigmHi.

Nekuia 7. OcobaunsocTi pyxy Kpanenb y razosomy notoui. KoediuieHT onopy pyxy. LUBnaKicTb
nagiHHa npmn Re >20. Ymosu agedopmauii Kpanenb. LLUBNAKICTb BUTaHHA Kpanai. CxaonyBaHHA
abo poswmpeHHs bynbballku B pianHi. PiBHAHHA Penesa. BpaxyBaHHA CTUCKAE MOCTi pianHU. Bu-
HMKHEHHSA KaBiTauiliH1X po3puBiB bynbballoK. OCHOBHI BU3HavyeHHsA. [ilcHi Ta npuBeaeHi xapa-
KTEPUCTUKN ABOdA3HOro NOToky. PakTop KOB3aHHA. Pexxumu Teuii aBodasHux notokis. Ocob-
JINBOCTI pyXy B BEPTMKANbHUX KaHanax. [OpM30HTaNbHI Ta HaxWUeHi KaHaau, po3wapyBaHHA No-
TOKy. [iarpamu pexumis Teuii gBodasHUX NOTOKiB. LiicHNI 06’eMHMIN NapoBMICT agiabaTHuMX
ABoda3HMX NOTOKIB.

Nitepatypa: (2) ctop. 96-99, cTop.100-106, (1) cTtop. 97-117, (4) ctop. 41-58




3/n

Ha3Ba TemMu nekuii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnAaaKTMYHKUX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBgaHHA Ha CPC)

CPC: ligpasniyHMi onip ra3opianHHNX NOTOKIB.

Tema 1.4. ApiabatHi razopignMHHi noToku. MapopiguHHI NOTOKK B ymoBax Tena1006MiHy
NeKuia 8. OcHOBHI BU3HauyeHHA. [ilcHi Ta NpuBeaeHi XxapaKTepUCTUKN aBoda3HOro NoToky. Pa-
KTOP KOB3aHHA. Pexxnmm Teuii aBodasHux noTokis. OCo6AMBOCTI pyxy B BEPTUKANbHUX KaHaNaX.
FOpPU30HTaNbHI Ta HAaXMNEHi KaHaNW, PO3LApPyBaHHA NOTOKY. [iarpamuperknmis Teuii gBodasHUX
NoToKiB. [lincHMN 06’eMHMI NapoBMIcCT afiabaTHUX ABOdaA3HMUX NOTOKIB.

Nitepatypa: (2) ctop.100-106, (1) ctop. 97-117
CPC: ligpasniyHMi onip ra3opianHHNX NOTOKIB.

NeKuia 9. 3miHa napameTpiB NOTOKY MO A0BXWHi 0b6irpiBae Mmoro KaHany. 38’A30K MacoBOro Bu-
TPaTHOro NAPOBMICTY 3 cepeaHbOMaCcOBO0 eHTaNbMNIED NOTOKY. PexXxmmum Tedii i 3miHa napamerT-
piB MOTOKY MO AOBXMHI KaHany, AKMIN obirpiBaeTbca. MNapoBmicT He agiabaTHUX noTokKiB. MeTo-
AMWKa BU3HAYeHHA NapOBMICTy B HEBPiBHOBa*KEeHOMY NOTOL,.

MoaynbHa KOHTpoabHA poboTa. YacTmHa |

Nitepatypa: (2) ctop.106-109, (4) ctop. 97-113

10.

NekKuia 10. TigpasniyHnin onip ABodasHUX NOTOKIB B ymoBax Tenao00bmiHy. Bnaus Bunaposy-
BaHHA | KOHAEHCcALIT Ha rigpaBAiYHUI onip. BTpaTM TUCKY Ha NPUCKOPEHHA. KpUTUYHE BUTIKaHHA
AsodasHmx cymiwen. LLBnakictb 3ByKy. Bname reomeTpii KaHany Ha XapaKTEPUCTUKU MOTOKY.
MeToauKa po3paxyHKy napameTpis npoLecy.

Nitepatypa: (2) ctop. 109-113, (2) cTtop. 109-113

PO34IN 2. ligpoanHamika nniBKOBUX ABOda3HUX CUCTEM

11.

Tema 2. 1. ligpoanHamiKa B NN1iBKOBMX TeN/IOMAco0OMiHHMX anapaTax
NeKuia 11. EkcnepumeHTanbHe AOCAiAKEHHA TiAPOANHAMIKM NAIBKOBOI Tedii B KaHa/iax 3 Kani-
NAPHO-MOPUCTUM NOKPUTTAM. 3aKOHOMIPHOCTI Teuii rpaBiTauiMHOI NNIBKM PiAMHW Y BEpPTUKaANb-
HUX KaHanax.
Nitepatypa: (2), cTop. 81-90, (4) cTtop. 25-56, ctop. 85-96, (5) cTop. 45-105
CPC: XapakTepHi cTagii nn1iBKOBOI Teuii piaAnHM B 3aN1€XKHOCTI Big rYCTUHM 3POLUEHHS.

12.

NekKuia 12. [ocnig)KeHHs CTIMKOCTI Teuii rpaBiTaliiHO CTiKatouyoi NAiBKKU PiAnHM B ABOGdA3HMX
cuctemax. MNgpogmMHamiyHa Kpusa 3axanHaHHA aBodasHoi cuctemun. AndepeHuianbHi piBHAHHA
PYyXy i HEpO3PUBHOCTI ANA pPiaKoi i razoBoi ¢a3. PiBHAHHA XBUAEBOI NOBEPXHi po3ainy ¢as i rpa-
HUYHI YyMOBU. KPUTMUYHE 3HAYEHHS OOBXUHWU XBUAI Y MOMEHT BTPaTU CTIMKOCTI pyxy. Kputepin
CTIKOCTi XBU/IEBOTO PYXY.

Nitepatypa: (2) crop. 75-80, (1) crtop. 136-139, 149-150

CPC: KpuTepilt CTIMKOCTi XBUNbOBOTO PYXY.

13.

Tema 2. 2. ligpoanHamiyHi KpU30Bi ABULLA B NNIBKOBUX TENJ1I0MAcO06MiHHMX anapaTax
NekKuia 13. EkcnepnmeHTanbHe foCAigKeHHA rigpoaAnHaMiKn NAiBKOBOI Tedii B KaHasiax 3 Kani-
NAPHO-MOPUCTUM NOKPUTTAM. 3aKOHOMIPHOCTI Tedil rpaBiTalinHOI NNiBKM PiANHU Y BEpPTUKANb-
HUX KaHanax. XapakTepHi cTaaii naiBKOBOI Teuii piguHM B 3aN1e€XHOCTI Bif NYCTUHM 3POLLEHHA.
FapoanHamivHI XapaKTepuUCTUKKM ABOdA3HUX CUCTEM B KaHaNax 3 KaniIAPHO-NOPUCTUM MOKPUT-
TAM TenJIoMacoobMiHHMX anapaTiB. BU3HaYeHHA MOPYLIEHHA CTIMKOCTI peXumiB pyxy asodas-
HOrO MOTOKY.

Nitepatypa: (2), cTop. 81-90, (4) cTop. 25-56, (5) cTop. 45-105
CPC: KapTtu pexkumis Teuii.

14.

Nekuia 14. . TigpoanHamika NNiBKOBOI Tedii NPU rycTUHI 3poLlyBaHHA 6/1M3bKOT A0 MiHIMaNbHOI.
MiHiManbHa ryCcTMHa 3poLyBaHHA NPUY rPaBiTaLiMHiIN TeYwiinniBOK pigMHU NO BEPTUKANBbHUX MO-




No Ha3Ba TemMu nekuii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik AnAaaKTMYHKUX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBgaHHA Ha CPC)
BEPXHAX 3 KaMiNAPHO-NOPUCTMM NMOKPUTTAM. 3MOYYBaHICTb i aaresia nNniBKM PiaAMHU Ha CTiHU
KaHany 3 KaninapHO-NOPUCTUM NOKPUTTAM. [MHAMIKa B3aEMOAIT NAIBKU PigMHM | ra30BOro no-
TOKY Y BEPTUKA/IbHUX KaHaNax NPU ryCTUHI 3poLlyBaHHA, 6AM3bKIN A0 [Mmina.

Nitepatypa: (3), cTop. 212-228, (4) ctop. 25-56, (5) cTop. 45-93
PO34IN 3. TennomacoobmiH y nniBKosux AsodasHUX cucTemax.
Tema 3. 1. BunapHe 0X0N04XKEHHA B NNiIBKOBMX TENJIOMAcOObMiHHMX anapaTax

15. Nekuia 15. Tenno- i MacoobMmiH NAIBKM pigMHK NpU NPOTUTOKOBOMY PYCi rasdy B KaHanax 3 Kani-
NAPHO-NOPUCTUM NMOKPUTTAM. |HTEHCMBHICTb NPOLECIB TEMNIO- | MAacOOBMIiHY B KaHanax 3 Kanina-
PHO-MNOPUCTUM MOKPUTTAM NMPU BUMAPHOMY OXONOAKEHHI pianHKU. [loyaTKoBa TennoBsa AinAaHKa.
Nitepatypa: (1) crop. 136-145, (4) cTtop. 125-147
CPC: BnauvB peXMMHUX NapameTpiB i KOHCTPYKTUBHUX XapaKTEePUCTUK Ha npoLecu Tenno- i ma-
COOBMiHY NP OXONOAKEHHI ra3y i30TePMIYHOK NAIBKOIO.

16. Nekuia 16. Tenno- i MacoobMmiH rpaBiTaLiiHOI NAIBKK i BUCXiAHOIO MOTOKY rasy. |IHTEHCUBHICTb
npouecis Tenno- i MacoobmiHy B KaHanax 3 KaniNAPHO-NOPUCTUM MOKPUTTAM MPU OXONOLMKEHHI
rasy i3otTepmiyHoto nniskoto. NNovyaTkoBa TeNN0BaA AiNAHKA.

Nitepartypa: (1) ctop. 136-145, (4) ctop. 125-147, (1) ctop. 19-206, (5) cTop. 145-166
CPC: lNoyaTkoBa Tensi0Ba AinAHKa.
17. Tema 3.2. OX0N04XKEeHHA ra30BOro NOTOKY i30TepPMIYHOIO NAIBKOIO B NN1iIBKOBUX T€N/IOMAaCO0-
6MiHHMX anapaTax
Nekuia 17. TennomacoobMiH Npyu NPUPOAHIA KOHBEKL,i Y340BXK BEPTUKaNbHUX CTIHOK. Ocob-
JIMBOCTI NPOLECIB TENMO- i MAacOOOMiHY NPX BUMAPHOMY OXONOAKEHHI NAIBKW PigUHU Npu Npu-
poAHil KoHBekKLUii. JlitepaTtypa: (4) ctop.189-210, (5) crtop. 150-170

18. NeKuia 18. EkcnepmMmeHTanbHe AOCNIAKEHHS NPOLECIB TENAO- | MacoobMiHy npu BUNapHOMY
OXOJI0AKEHHI NNIBKM B KaHa/1laXx KOHTAKTHMX anaparTiB B yMOBaX NPUPOAHOI KOHBEKLIiT.
Nitepatypa: (4) ctop.189-210, (5) ctop. 150-170

19. Tema 3. 3. TennomacoobmiH npu agiabaTtHomy 3aKMNAHHI PigMHK B NNIBKOBMX anapaTtax
NekKuia 19. ®isnyHi ocHoBM NpoLecy aaiabaTHOro 3akUNaHHA PiAUHK i iHTeHcMdiKauia npouecis
TeNN006MiHy. BNAMB peXXMMHUX NapamMeTpiB i FreOMETPUYHMX XapaKTEePUCTMK KOHTAKTHOrO ana-
paTy Ha Tenao- i MacoobmiH nNpu agiabaTHOMy 3aKunaHHI piaAnHWU. BoocKoOHaneHHs meToauK
pOo3paxyHKy TeENJ0MacoobMiHHMX anapaTis..

Nitepatypa: (1) ctop. 265-277, (5) ctop. 170-190

20. Nekuia 20.

MopaynbHa KOHTPOJIbHA poboTa. YacTuHa ll

6. CamocrTiiiHa poboTa acnipaHTa

32i0HO HaB4YAs1bHO20 r/AaHY 0418 ONAHY8AHHA Mmamepiany oucyunaiHu nepedba4yeHo y aKkocmi iHOusidya-
/1IbHO20 3a80aHHA HANUCAHHA pegepamy. Tema pepepamy obupaemeoca acnipaHmom. 0Obcse yacy, akuli
8i0800UMbCA HA BUKOHAHHSA iHOUBIOYanbHO20 3a80aHHA: 15 200uH camocmiliHoi pobomu.

Ne T
ema pedepat
s/n pedepary
1. la3opigMHHI cucTtemun. PiBHSHHA pyXY i CyLiNbHOCTI B ogHO¢a3HinM obnacTi. MexaHiuyHa B3aemogis

Ha mexi po3ainy ¢as. CTpuboK TUCKY Ha mexi po3ainy $a3. OCHOBHI NapameTpu ra3opianHHOro
NMOTOKY.




Tema pedeparty

PiBHAHHA CyUiNbHOCTI, pyxy, eHeprii. XBuAi. BHYTpiWHi macwTabu i CTiMKiCTb CTPYKTYpP ra3opiguH-
HUX CUCTEM.

Pyx ogmMHO4YHMX BynbbalwoK. BinbHU 6e3iHepuiiHNi pyx cheprUHOi YaCTUHKK y B'A3KIM pPiaWHI.
Mopgenb KBa3inoTeHLiaIbHOro 06TikaHHA chepu.

OundysiliHi | Tennosi NoTokM Ao 6ynbballok i Kpanenb, AKi pyxatoTbca. JlIoKanisauisa andysinHux
onopiB. 30BHiLWHIA Maco- i TeN1006MIH NPU Manux LWBUAKOCTAX BUTaHHA Bynbbawok. Macosia-
Aava Bif TBEpAOi cHepUYHOT YaCTUHKM, LLO PYXAETbCA B CTOKCOBCKOMY pexkmmi. MacoobmiH Bce-
peauvHi 6ynbballok.

BuTikaHHA rasy B pianHy. Po3mipu bynbballKku, ska BigpuBaeTbca Big, otTBopy. LUBMAKICTL BUTI-
KaHHA rasy yepes Be/IMKMI OTBIp. YTBOPEHHA CTIMKOI ra3oBOi NOAYLWKK Nif OTBOPOM AipyacToro
Nn1cTa. ButikaHHA y B'A3Ke cepepoBuLle. 3poCcTaHHA ra30Boi 6ybOALLIKM Ha CTiHLi, AKA HENPOHWK-
HeHa.

Pexnm BiATUCKAHHA PigUHM Bi4 NPOHUKHOI nosepxHi. CTpPYMUHHE BUTIKaHHA rasy B piauHy. [u-
HaMiYHMI Wap cnabo B3aemogitoumx chepndHmnx 6ynbballok. JMHamiYHUI Wwap.

Tennosiggaya Bif, MiKPONOPUCTOI MOBEPXHI A0 PiAWHM, AKa 6apOOTYeETbCA razom. 3axOmnJ/IEHHSA
rasy piaMHHOI BOPOHKOM. TypOY/NIEHTHUI NOrPaHUYHMA Wap pPiguHN 3 6ynbballkoBMM ra3oHa-
CUYEHHAM.

KBasiromoreHHMI pyx ra3opianHHoi cymiwi. LLIBMAKICTb 3BYKY B rOMOreHHiin cymiwi. OCHOBHI KBa-
3i04HOMIpPHI PiIBHAHHA TOMOreHHOI CyMmili. PiBHAHHA pyxy KBa3ipiBHOBAXKHOI NAapOPiANHHOT CyMi-
wi. JIiHiMHA aKyCTMKA romoreHHoi cymiwi. KBasiromoreHHyto noTik B Tpybax. Micuesi rigpasniyHi
onopwu.

CTpyKTypa NOTOKY Yy BEPTUKANbHUX TPybax. Moaenb 6ynbbaliKoBOro i CHapAAHOTO PeXUMIB Teuil.
Mogaenb ANCNepPCHO-KiNbLEBOTO pexmMmy Tedii. CUMETPUYHMIA NaMiHAPHO-NaMUHAPHWUI | NamiHa-
PHO-TYPOYNEHTHUI pyX. JlamiHapHO-6ynbbalKoBUIN pyX Yy BepTUKanbHIA Tpybi. CUMeTpUYHKIA
TYPOYNeHTHOY-TYpOYyNeHTHUIM pyX.

10.

XBWbOBI NPOLECK Ha MeXi po3ainy ABox pianH. 36ypeHHA Ha NOBEpPXHi po34iny ABOX HaniBob-
MEXKEHMX NPOCTOPiB, 3aNOBHEHUX HEB A3KMMM PigMHAMM Pi3HOI r'YCTUHKU. 36ypeHHS Ha MeXi ABOX
naocKonapanenbHUX NOTOKIB HEB'A3KMX pigMH. [loBri rpasiTauifHi XBUAi Ha Minkii Bogi. KiHema-
TUYHI XBUAI.

11.

XBWAi Ha NOBEPXHi TOHKMX NJIIBOK PignHW.

12.

FgpoamHamiKa i Tenn1o0o0bMiH Npu BiIbHOMY CTiKaHHI NAIBOK piguHM i BiacyTHOCTi ¢a3oBux nepe-
xoais. CtabinizoBaHa Teyis Ha BEPTMKaAbHIl CTiHLUj. JlaMiHapPHWIA NOrPaHNYHWNIA LAP Ha NOYaTKo-
BilA AiNAHUI piaKoi nniBKKM. TennomacoobmiH B laMiHapHin NAiBLi pianHM.

13.

HeizoTepmiyHa abcopbuia Ha NOYaATKOBIM AiNAHLI NamiHapHOI NAIBKM PigMHK. TENI0MacoobmiH y
CTabinizoBaHil TypbyNeHTHIN naiBLi PiANHU. 30BHIWHIN Ten10mMacoobMiH B TypOyneHTHIN naisLi.
MiHiManbHa rycTMHa 3pOLUEHHA | TepmiyHa HecTabinbHicTb NAaiBKW. MNniBKOBa i KpanesbHa KOH-
AeHcauis napu Ha TBepAux nosepxHaAX. OCHOBHI PiBHAHHA TEN/I006MiHY NPU NAIBKOBI KOHAEH-
cauji umcroro napa.

14.

NamiHapHa Teuvis KoHAEHcATy No BEPTUKA/bHIN CTiHUI B HEpyXOoMiit napi. JlamiHapHa Teyia KOH-
AEHCaTy No BEPTUKAJbHINM CTiHLUI B NoTOLi Napu Npu NOCTINHOMY KoedilieHTI TepTa Ha MexXi pos-
Aainy. lTamiHapHMA NAWH KOHAEHCATY Ha 30BHILWHIN NOBEPXHI TOPU3OHTA/IbHUX LUAIHAPIB B HEPY-
XoMoMy napi. TypbyneHTHUI NAMH KOHAEHCATY Ha BEPTMKAbHIN CTiHU,.

15.

KoHAgeHcauis cTpymeHto napu y Beamkomy ob’emi pignHu. KoHaeHcauia Hepyxomoi napu Ha no-
BEPXHi BiNbHO Nagatoyvoro UMAiHAPUYHOro CTpymeHA. KoHAeHcalia HepyXxomoi napu Ha NOBEpPXHI
NJAOCKOro CTpyMeHs. KoHAeHcalia Ha CTPYMEHI pPiavHN, AKUI WBUAKO PYXAETLCS.

16.

JuHamika chepuryHmnx bynbballok B pignHi. I30TepmiyHe po3LIMPEHHS | CX/IoNyBaHHS ra3oBoi by-
Nbbalku. iInHamika naposoi 6ynbballku B pianHi. Bnane HepiBHOBAXXHOrO BMMapoOBYBaHHA Ha
ANHAMIKY NapoBoi 6ynbbalwku. JuHamika naposBumx 6ynbbaLLOK, WO reHepyrTbCA Ha OAUHOYHOMY
LEHTPi NapOyTBOPEHHS.

17.

XBW/IbOBI NpoLecH B ra3opianHHUX cucTtemax. bynbballku rasy B HECTUC/MBIM HEB'A3KIM piguHI.




3/n

Tema pedeparty

XBW/IbOBI PIBHAHHA AN5 cepeaoBuLLa 6e3 aucunauii eHeprii.

18.

XBW/IbOBI PiBHAHHA A5 cepenoBMLLa 3 ANCMNATUBHUMM edpeKkTamn. OcumniATOpHA yaapHa XBUAS.
YucenbHe piweHHA piBHAHHA KopTeBera - ae Bpisa - bioprepca.

19.

YaapHi XBMAi NOMipHOI | BeZIMKOI iIHTEHCMBHOCTI. EKcnepuMmeHTanbHi AaHi Npo NowMpeHHs 36y-
PeHb TUCKY B piauHi 3 6ynbbalwkamu rasy.

20.

Tennosi npougecK B XBUNbOBOT AMHaMiLi B6y/b6aLLIKOBUX CUCTEM.

21.

BpaxyBaHHA CTUCAMBOCTI pignHU. [IBOXBUAbOBE PiBHAHHSA.

22.

AKYCTUKa i HENiHINHI XBUANi Y NapopigMHHOMY cepegoBuLi. [lBOX TemnepaTypHa Mmogenb i gucne-
pcCinHi cniBeigHOWeHHA. OCHOBHI KpUTEPIi XBUbOBMX NPOLLECIB | EKCNEPUMEHTaNIbHE A0CAIAKEH-
HA XBUAb. JTiHIARI | HeNiHINHI xBUAI.

23.

Tennosiggaya npu po3BMHeHOMY 6ynbOAWIKOBOMY KMMiHHI HA TBEPAUX NMOBEPXHAX Harpisy. [Ba
OCHOBHMX PEXMMMU KUMiHHA. YMOBM 3aKMNAHHA HA TBEPAilA NOBEPXHi HarpiBaHHA. Tennosuin nia-
LWAPOK B PigUHiI.

24,

KoediuieHT Tennosigaayvi npyM po3BMHEHOMY KUMiHHI i Yy HaCMYeEHIM PianHI, AKa BiNbHO KOHBEKTYE.
Tennosiggaya npu 6ynbbaWKOBOMY KMMiHHI Y BUMYLLEHOMY MOTOL HAacMYeHOi piguHn. Tepmori-
APOAMHAMIYHI KPU3N KMNIHHA. YOTUPU OCHOBHI MexaHi3MKN KpU3 pexnumy KuniHHA. Kputepil rig-
POAMHAMIYHOI CTIMKOCTi NPUCTIHHOTO KMMNIAYOrO Wapy NpU BiNIbHIM KOHBEKLIi B BEIMKOMY 06’ eMmi
HacuyeHoI pignHu.

25.

Kpu3u KMNiHHA y Beankomy 06’emi HacMYeHoi pianHK, AKa BiNbHO KOHBEKTYE. KpuTepin rigpoau-
HaMIYHOT CTIMKOCTI MPUCTIHHOIO KMNAAYOrO Wapy NPy BENMKUX WBUAKOCTAX Tedii HacU4eHOi piamn-
HW. Bnane cepeHboi TemnepaTypu piguHM HA KPUTUYHUI TENI0BUIN NOTIK. TpeTa KpM3a KUNiHHA.

26.

MniBkoBe KMMiHHA. [lBa OCHOBHMX BUAM NAIBKOBOrO KMMNiHHA. 3aKOH BUMNApOBYBaHHA PiAKOI HaBic-
KM Ha NOBEPXHi HarpiBaHHA i popmm pigkux coepoiais. Tennosiggava 4o naockoro cepoigy.
Tennosiggava npy NNiBKOBOMY KMMiHHI HA BEPTMKA/bHIA NOBEPXHi i HA FOPU3OHTANbHUX LUAIHA-
pax y BeanKkomy ob6’emi pignHu. MniBKoBe KUMiHHA Ha 3BePHEHOI BrOpy rOpU3OHTa/IbHIA NOBEPX-
Hi, IKa 3aHypeHa y BeNNKMM 06’em HacmyeHoi piguHU. PO3BUHYTE TypbyNeHTHe KMNiIHHA Ha Bep-
TMKaNbHi NOBEPXHI NP BiNbHIA KOHBEKLT HACUYEHOI PiANHN.

27.

Agresiqa i Bigpus Kpanenb y nosiTpaHomy notoui. OcagKeHHA Kpanesb Ha nepelkoam, Wo 3Ha-
XO4ATbCA B NOBITPAHOMY noToui. KoediuieHT 3axonneHHs. KOHTAKT Kpane/b 3 NOBEPXHED nepe-
WKoau. BuaaneHHa pianHu, aka npuannna. BuganeHHa pianHu, aka npuamnna, nosiTpaHUm no-
TOKOM.

28.

OcobnuBocTi aaresii i Bigpusy bynbbalwiok. Aaresia i Bigpus bynbballuok. Kpanosuii Kyt bynbba-
LWOK i Moro rictepesnc. MoXAMUBICTb PO3PaxyHKy KpalioBOro KyTa. Maowm KoHTaKTy bynbbalukuy 3
TBEPAOI NMOBEPXHEI i KPanoBuM KyT. MHAMIYHMI ricTepe3nc KpanoBoro Kyta. CKkovyyBaHHA Oy-
Nbbaok 3 noxmaoi noBepxHi. KoB3aHHA 6ynbbaLwoK. [edki iHwWi BunaaKku.

29.

Po3TiKaHHA Kpanenb. ®akTop pO3TiKaHHA. BNaMB macu Kpanesb Ha iX po3TikaHHA. PO3TiKaHHA i
B/1lacTMBOCTI pianHu. KiHeTuKa npouecy po3TikaHHs. CTagil npouecy po3TikaHHS Kpanni, asToho6-
HIiCTb.

30.

KoedoiuieHT po3TikaHHA. KoedilieHT po3TiKaHHA i KiHeTUKa npouecy. Yaap i po3TikaHHA Kpaneb.
Cragii npouecy po3TikaHHA. MOX/IMBICTb BiACKOKY YaCTUHM Kpanai npu yaapi. BU3HayeHHA aia-
MEeTpa NNOLLi KOHTAKTy Kpani 3 TBEpAOH MOBEPXHELD.

MoniTuKa Ta KOHTPONb

7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Cucmema 8umoe, AKi 8UKIAOAY cmMasumo repeod acnipaHmMom:

0608’a3K08e 8i08i0y8aHHA AeKyill, a Makox 2omosHicmes gidnoesidell npu onuMys8aHHiI;




8.

HeobxiOHe BUKOHAOHHA MAKUX 8UMO2: AKMUBHICMb, Mi020mo8Ka KOpomkKux 0ornogioeli Yyu mekxc-
mis, 8iOKAOYEeHHA MObBinbHUX mesegoHie, 8i0No8i0HO 00 3a80AHHA 8UKAA0AYA BUKOPUCMAHHA
3acobis 368°A3Ky 0414 nowyKy iHgpopmauii 8 IHmepHemi;

3aoxo4yeansHi banu Hadaromoecs y 8i0nogidHocMi 0o «cucmemu OYiHKBAHHSA pe3ysnbmamis Ha-
B8YAHHA», WMpagHi 6aau € 3acobom npomudii naaziamy ma Hece0EYACHOMY BUKOHAHHIO 30-
80QHb;

nosimuka 0ednaliHie ma nepecknadaHb MoAAAE Y BUKOHAHHI MOMOYHUX MOOYAbHUX pobim i
peghepamy 0o noyamky cecii;

noaimuka w000 akademiyHoi 0obpoyecHocmi 8i0Noe8idae 3a2a6HUM MOAOHEHHAM, NPUUHAMUM
y «KIl im. Cikopcbkoeo» (demansHiwe: https://kpi.ua/code);

MoAiMuUKa Hae4yasnb6HoIi QUCYUNAIHU CIPAMOBAHA HA PO38UMOK iHOUBIOYanbHUX 30i6Hocmeli 8 Ha-
npAMKY Habymms komnemeHmHocmeli w000 CMeopeHHA ma ModepHizayil cy4acHuUx eHepae-
MUYHUX cucmem, YHiKanbHo20 067100HAHHA 8 eHepaemuYHili 2aa1y3i, @ MAKOXC 8 HAMNPAMKY PO3-
WUpPEeHHSA cghep 3acmMocy8aHHA OMPUMAHUX 3HAHb, YMiHb i 00c8idy.

3a 6axaHHAM acnipaHmis, 00MNycKAEMbCA 8UBYEHHS Mamepiany 3a 00NoOMOo20t0 OHAAUH-KypCie
30 MeMamuKoro, KA 8i0Nosidae memamuui KOHKPEMHUX 3aHAMb.

BuAU KOHTPOIO Ta PeMTUHIOBa CUCTEMA OLiHIOBAHHA pe3yabTaTiB HaB4aHHA (PCO)

BuAan KOHTPOO 3HaHb acnipaHTiB 3 ANCUNNAIHN:

- 8i0N08I0I HA NEeKUilIHUX 3aHAMMSAX;
- 3axucm pegpepamy;

- BUKOHAHHA MKP (08i yacmuHu);

- 8i0no8i0b HO eK3aMeEHi.

PeMTHHr acnipaHTa 3 AUCUMNAIHWU CKNaZaEeTbeA 3 6anis, AKi BiH OTpUMYE 3a:

1)

2)
3)
4)
5)

8 cepe0HbOMY Yomupu 8i0rnoesidi KOXHO20 ACNiPAHMA HA AEKYiliHuUX 3aHAMmMsAx (Ha 00HOMYy 3a-
HAMmi onumytomeca npubnusHo 2 acnipaHmu; npu cepeodHili yucenoHocmi epynu 10 oci6b i

des’amHaoyamu nekyitiHux 3aHaAmo (39 200uH) ompumyemo: 2-19/10~ 4 gionoeidi);
BUKOHAOHHA 3a80aHb CPC;

BUKOHAHHA i 3axucm peghepamy;

B8UKOHAHHA MIKP (d8i yacmuHu);

8i0N08i0b HA eK3aMeHi.

Cucmema pelimuHzosux 6anie ma Kpumepii OUiHIOBAHHA

1. Poboma Ha sneKyiliHux 3aHAMmMsAx
Barosuit 6ban — 3. MakcumanbHa KinbKicTb 6aniB acnipaHTa Ha BCiX 3aHATTAX: r=3 6ann x 4 = 12 6a-

nis.

Kpumepii oyiHto8aHHA:

3 6anu — noBHa BipHa BiAMNOBiAb Ha NOCTaB/AeHe 3anuTaHHA; 2 6anu — BiANOBIAb MICTUTb HecyTTEBI
nomunku; 1 6an — HenosHa Bignosiab; 0 6aniB — HaABHICTb CYTTEBUX MOMWIOK B HEMOBHIN Bignosiai
abo BifcyTHicTb Bignosiai.

2. BuKoHaHHsA 3a80aHb CPC
Barosuit 6an — 1 (3a KoxHe 3aBAaHHA). MaKcumanbHa KinbKicTb 6aniB (3aBgaHHA CPC BuaatoTbeA

NiCNA KOXKHOT NeKLUil, CTPOK 3aZayi 3aBAaHHA — He Mi3Hille HiX Yyepes TuXAeHb): r;=1 6an x 10 = 10 6anis.
BukoHaHe 3a80aHHA HAOAEMbLCA B8UKAAOaQuy y 8uensa0i KOHCMeKmy, BUKOHAHHA 3as80aHb CPC
obos’sa3Kose.

Kpumepii oyiHHO8AHHA:

1 6an — B noBHOMY 06’emi i BUacCHO HagaHe 3aBaaHHA; 0 6aniB — He BYACHO HagaHe 3aBAaHHS.

WmpadpHi 6anu:


https://kpi.ua/code

— HEeCBOEYacHe npeacTaBAeHHA BUKOHAHOro 3aBaaHHa CPC 6e3 noBakHOi NpUYmnHKU (xBopoba) — 1 6an.
3. BuKoHaHHA i 3axucm pegepamy
MaKcrMmanbHa KinbkicTb 6anis 3a BUKOHaHHA pedepaTy 15 H6anis i 3a 3axuct 3 6anum, To6T0 cymapHa Ki-
JIbKiCTb 6aniB AopiBHIOE r3= 18. Tema pedepaTy BUAAETbCA acNipaHTy Ha NOYATKY CEMECTPY, CTPOK 34adi
— OCTaHHE NekuinHe 3aHATTA. 06’em pedepaTy — 40 20 CTOPIHOK APYKOBAHOTO TEKCTY (0DOPMAEHHS 3ri-
AHo BuMoram [ICTY 8302:2015). 3axuct pedepaty Ha KOHCYbTaLii N0 AUCUMNNIHI. BUKOHAGHHSA 30800HHSA
obos’a3Koee.
Kpumepii oyiH8aHHA (8UKOHAHHA pehepamy):
15 6aniB — noBHe pPO3KPUTTA Temu pedeparTy, BignoBigHICTL BUMoram woao obopmaeHHs; 10...14 6a-
NiB — NOBHe PO3KPUTTA TemMun pedepaTy, He3HayHa HeBIAMNOBIAHICTb BUMOram woao obopmneHHs; 7...9
6aniB — po3KpPUTTA TeMun pedepaty 3 AeAKUMU HE3HAYHMMM HETOYHOCTAMM, BiAMNOBIAHICTE BUMOram
woano obopmneHHs; 4...6 6anie — po3KkpuTTa Temn pedepaTy 3 4€AKMMMN HETOYHOCTAMM, HE3HAYHA He-
BiANOBiIgHICTb BUMOram woao opopmaeHHs; 0..3 6anie — Tema pedepaTty He pO3KpUTa, HEBIQNOBIA-
HiCTb BUMOram Ww,o40 opopMIeHHA — BUKOHAHHA pedepaTy He 3apaxoBaHo.
Kpumepii oyiHo8aHHA (3axucm pegepamy):
3 6ann — noBHa BipHa BiAMNOBIAb Ha NOCTaB/AEHi NUTaHHA 3a Temoto pedepaty; 2 6anm — BiANOBIAb MaE
HecyTTeBi nomuaKkKn; 1 6an — HenoBHa BignoBiab; 0 6aniB — HaABHICTb CYTTEBUX NOMMU/IOK B HEMOBHIM
BiAnoBiAi abo BiACYTHICTb BiANOBIAI, 3aXMCT He 3apax0BaHo.
UWmpadpHi 6anu:
— HecBOeYacHe npeAacTaBneHHs Ta/abo 3axucT pedepaty 6e3 noBa*KHOI NpUUYNHK (xBopoba) — 1 6an.
3aoxouysanvHi 6anu
—  y4acTb y HayKOBUX Ta/abo HayKOBO-NPAKTUYHUX KOHPepeHLiax, cemMiHapax, cumnosiymax — 5 6a-
nis.
4. MooynbHa KoHmponsbHa po6oma (MKP)
MpoBoaunTbCca ABi YacTUHM MKP. Barosuii 6an KoxKHOi YaCcTUHM — 5. MaKcMmanbHa Kinbkictb 6anis 3a
MKP popisHto€ rs=5 x 2 = 10 6anis.
Kpumepii oyiHHO8aGHHA:
5 6aniB — noBHa BipHa BiANOBiAb Ha 3aBAaHHA; 4 6ann — BiANOBiAb MaE HecyTTEBI NnOoMUAKK; 3 6ann —
HenoBHa Bianosiab; 0...2 6aniB — HaABHICTb CYTTEBMX MOMUJIOK B HEMOBHIN Bignosiai abo BiACyTHICTb
Bignosiai, MKP He 3apaxoBaHo.
5. Bionoeidi Ha ek3ameHi
EK3ameH NpoBoAMTbLCA Y MMCbMOBO—YCHI dopmi. EK3ameHauinHM 6ineT CKNafaeTbCs 3 TPbOX Te-
OpPEeTUYHUX NUTaHb. lMepenik NUTaHb HaBeAEeHUM Yy A0AaTKY A0 cnnabycy aucumnninun. Mepwi aBa Teope-
TUYHUX MUTaAHHA OLUiHOITLCA No 15 6anis, a Tpete — 20 6anis. To6TO, MakcMmasibHa KinbKicTb banis 3a
BWMKOHaHe 3aBaaHHA 15+15+20 = 50 6anis.
Kpumepii oyiHHOB8aAHHA:
KoHe NUTaHHA ek3ameHaL,iiHOT pob0TU OLLHIOETLCS 3riAHO A0 CUCTEMMW OLLIHIOBAHHA:
- nosHa Bignosiab (He meHwe 90% noTpibHoi iHpopmaLii) — 13...15 (18...20) 6anis;
— [OCTaTHbO MOBHa BiANoBiAb (He meHwe 70% noTpibHOI iHPpopmaLlii, abo HeE3HAYHi HETOYHOCTI) —
10...12 (14...17) 6anis;
— HenoBHa BignoBsigb (He meHwe 60% noTpibHOI iHbopmauii Ta gesaki nomunkn) — 7.9 (11...13)
6anis;
— He3a40BiNbHA BiANOBIAb (MeHwWwe 60% noTpibHOT iHpopMmaLii Ta nomunkun) — meHwe 6 (10) 6anis.
WmpadpHi 6anu:
— [AO04aTKOBE MUTAHHA 3 TEM JIEKLIMHOIo Kypcy OTPUMYIOTb acnipaHTu, AKi He 6panu yyacTi y poborTi
NEeBHOro 3aHATTA. He3aaoBinbHa BigNOBIAb 3 A0AATKOBOrO NMUTAHHA 3HMMKYE 3arajibHy OLiHKY Ha 3
6anu.

Po3paxyHOK wKanu pelimuHay 3 ducyunainu (Rp):

Cyma BaroBux 6a/iB KOHTPO/IbHUX 3aX0AiB B CEMeCTpi (CTapToBWUIA PEUTUHT) CKNaaaeE:
Rc=ri+ ry+r3+ry.



ae ri — penTuHrosi abo Barosi 6asm 3a KOXHUIM BUA, POBIT 3 ANCLUNAIHMN.

MaKcMMabHO MOMKIUBUN CTaPTOBUMN PEUTUHT: Rc = 12+10+18+10 = 50 6ani..

HeobxigHoo yMOBOIO A0NYCKY A0 €K3aMeHy € NOo3MTMBHA OLiHKa 3 BUKOHAHHA BCix 3aBaaHb CPC,
BUKOHaHHSA i 3axmcT pedepaTty Ta CTapTOBUN PENTUHT He meHLwe 0,5 x Rc = 25 banis.

AcnipaHTu, AKi Habpanu B cemecTpi PeUTUHT 3 ANCUMNNIHK MeHLWe, HiXK 25 Banis, 3060B'A3aHi Ao
NnoYyaTKy eK3ameHaLliMHOI cecii NigBMWMTM NOro, iHaKLe BOHW He AOMNYyCKaloTbCA A0 eK3aMeHy 3 el guc-
UMNAIHKW | MaloTb aKageMiyHy 3a60proBaHicTb.

Ek3ameHaUiliHa cKnagoBa Re WKanu gopisHioe: Re = 50 6anis.

TaKMM YMHOM, MaKCMMaJbHa Ki/IbKiCTb 6aniB 3a peMTUHIOBOIO LWKAJIOK 3 AUCLUUNAIHM CK1adaE

Rp = Rc + R = 50 + 50= 100 6anis.
Tabaunua BigNOBIAHOCTI PEUTUHIOBMX BaNiB OLLIHKAM 33 YHIBEPCUTETCHKOIO LLKANO0H

Kinokicmo 6anis OuiHka
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 Jobpe
74-65 3a40BinbHO
64-60 JocTtaTtHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymOBW A0NYCKY He ponyuieHo

3a piweHHam Kadenpw, 3rigHo TMUMYACOBOro pernameHTy NPoBeAeHHsS CEMECTPOBOIO KOHTPO/IO
B AMCTaHUinHOMY pexxunmi (Hakas Ne 7/86 Bia, 08.05 2020 pokKy), AONYCKAETbCA 3aCTOCYBATU NiAxia Woa0
BUCTaB/NIEHHA OLHKM 3 KPeAUTHOro MOAYNA KaBTOMATOM» LUAAXOM MPONOPLIMHOIo nepepaxyHKy crtap-
ToBUX BaniB y niacymkosi 3a 100—6anbHo0 WKanoto. Mpu ubomy 060B’A3KOBUM 3a/IMLLIAETLCA BUKOHAH-
HS CTYAEHTOM YMOB AONYCKY A0 eK3aMeHy. AcnipaHTam, aKi Habpann GaKTUUYHNI CTapTOBUN PEUTUHT HE
MeHLWMI, HiX 0,9 Big MmakcMmanbHO moxkamsoro (To6To R.>45), eksameHaTop MOXKe 3anponoHyBaTh
BUCTaBUTU OLHKY «y*Ke aobpe». HaliBMLLa OLHKA «aBTOMaTOM» HE BUCTAaBAAETbCS.

MNepeBeneHHA cTapToBUX HaniB y NiACYMKOBI 34iACHIOETLCA 32 GOPMYIOLD
50- (Ri - RD)

(Rc - RD)

R =50+ :
Ae R - ouiHKa 3a 100—6a1bHOIO LWKaNOLo;
R, - cyma banis, HabpaHux CTyAEeHTOM NPOAOBXK CEMECTpY;

R,— MaKcrManbHa cyma BaroBmx 6anis KOHTPO/IbHMX 3aX0AiB NPOAOBK CEMECTPY;
R,— 6an gonycky fo ek3ameHy.

CTyAeHTH, AKi XO4yTb NiABULLMUTM OLIHKY 3 KPeAUTHOro MOAY/A, BUKOHYIOTb €K3aMeHaLinHy po-
6oTty. Mpu ubomy NepeBefeHHA CTapPTOBMX BaniB y NiACYMKOBI He 34iMCHIOETLCS.

Mpoueaypa OCKapKeHHA pe3ybTaTiB KOHTPO/IbHMX 3aX0A4iB

AcnipaHTK mMatloTb NPaBO i MOXAMBICTb MiAHATM OyAb-AKe NMUTaAHHA, AKE CTOCYETbCA Mpoleaypu
KOHTPO/IbHUX 3aX0AiB Ta OYiKyBaTW, WO BOHO Byae po3rnsHyTo 3rigHo i3 Hanepen BU3HaYeHUMM npoLe-
aypamu  (getanbHiwe:  https://osvita.kpi.ua/2020_7-170, https://document.kpi.ua/files/2020_7-
170.pdf).

AcnipaHTK MaloTb NPaBO OCKAPXKUTU Pe3yabTaTM KOHTPOJIbHUX 3axo4is, afe 060B'A3KOBO apry-
MEHTOBAHO, MOACHUBLLM 3 AKUM KPUTEPIEM He MOroAKyHTbCA BiAMNOBIAHO A0 OuiHOYHOro ancta Ta/abo
3ayBaKeHb.

Hopmun eTnuHOi NnoBeAiHKM CTYAEHTIB | NpaLiBHMKIB BU3Ha4eHi y po3aini 2 Kogekcy vecti Hauio-
HaNbHOrO TEXHIYHOrO yHiBepcuTeTy YKpaiHM «KUIBCbKUIM MNONITEXHIYHUI IHCTUTYT iMmeHi Iropa CikopcbKo-
ro» (aetanbHiwe: https://kpi.ua/code).


https://kpi.ua/code

9.

Dopatkosa iHpopmauis 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)

1. AucmaHuyiliHe HA84YAHHA:

B ymoBax AUCTaHLIMHOrO peXMmMy opraHisauia OCBiTHbOro NPoLecy 34iMCHIOETbCA 3 BUKOPUCTAHHAM
TEXHOJIONN ANCTAaHLiMHOro HaBYaHHA: Na1aTPopMM AUCTAHLUIMHOIO HaBYaHHA «CiKOpCbKMN» Ta «EnekT-
POHHMI Kamnyc». HaB4anbHUI Npouec y ANCTAHLINHOMY PeXXMMI 34iMCHIOETLCA BiANOBIAHO A0 3aTBep-
OXKEHOro po3Kaafy HaBYaNbHUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCHWUX pecypciB npo-
BeZleHHA OHNalH-3yCcTpidYein (opraHisauin Bigeo-koHdepeHLuUilh Ha naatdopmi Zoom).

2. [nAa acnipaHTiB iCHYE MOXAMBICTb 3apaxyBaHHA (y BUrNa4i 404ATKOBUX 6aniB 40 PEUTUHTY

A0 20 6anis):

22.
23.
24.
25.

26.
27.
28.

— cepTndikaTiB NPOXOAKEHHA AUCTAHLIAHNUX Y/ OHNANH KYPCiB 332 TEMATUKOK ANCLUMNAIHYK;

— cepTudiKarTis, AKi NigTBEPAXKYIOTb Y4aCTb Y HAYKOBO—MNPAKTUYHUX | HAYKOBUX KOHpEepeHLLiax
33 TeMaTUKOIO AUCLUUNANIHK;

— ny6nikauia cTaTTi y HAYKOBOMY KypHasi 3@ TEMAaTUKO ANUCLMUNIHM.

Jdopartok 1

CnNMCcoK NUTaHb Ha eK3ameH

ABMLla TenniomacoobmiHy ABOdA3HMX CUCTEM B EHEPTETULI.

EHepria Nlenbmronbua noBepxHi posainy ¢as.

YMOBM 3MOUYyBaHHA PiANHOIO TBEPAOi NOBEPXHi. PiBHAHHA piBHOBarM noBepxHi po3ainy ¢as.
Bnane 30BHIiWHIX cun Ha dopmy noBepxHi po3ainy. PaHWYHI TOYKM  AOINAHOK pPiBHOBArMW.
MepeaBiapvBHI po3mipu Kpanenb, 6y/bOALLOK.

MaTemMaTUYHKUIT ONUC XBUNIbOBOIO PYXY i4eaNbHOI pignHM.

BHYTpiLWHI Ta 30BHiLWHI 36ypeHHA. LLIBUAKICTb pO3NOBCIOAMKEHHA XBU/b.

KaninsapHi Ta KaninapHo-rpasiTauiiiHi xsuni. KaninapHa nocTinHa.

YMOBUM BUHUKHEHHA FPaBiTaLLiMHUX XBUNb.

HecTilikictb Telnopa. KputuuHa A0BXKMHA XBUJII.

. KpnutnyHa wemnakictb HectabinbHocTi Fenbmronbua.

. MeTtoau nogibHocTi B ABOdA3HUX CUCTEMAX.

. OcobaunsocTi pyxy Kpanenb y ra3oBomy notoui. KoediuieHT onopy pyxy.
. Ymosu gedopmalii Kpaneno. LLBUAKICTb BUTAHHA Kpanai.

. CxnonyBaHHsA abo po3wmnpeHHA bynbbalwkm B pianHi. PiBHAHHA Penes.

. JiNcHi Ta NnpuBeaeHi XxapaKTepUCTUKM ABOPA3HOIro NOTOKY.

. DaKTOp KOB3aHHSA. Pexxmmu Tedii 4BodasHMX NOTOKIB.

. OcobnaunBoCTi pyxy B BEPTUKANIbHUX KaHaNax.

. Topn30oHTanbHI Ta HaXMAEHI KaHANW, PO3LIapPyBaAHHSA MOTOKY.

. Qiarpamu pexkumis Teuii gBoda3HMX NOTOKIB.

. FigpaBniyHUIA onip rasopigMHHMX NOTOKIB.

. 3MiHa nMapamMeTpiB NOTOKY NO AOBXWHiI 0b6irpiBae Moro KaHany. 3B°S530K MacoOBOro BUTPATHOIO

NapOoOBMICTy 3 CepeAHbOMACOBOIO EHTA/IbMIEID NOTOKY

FapasniyHuit onip ABOdas3HUX NOTOKIB B yMOBax TeN10006MiHy.

KpuTnyHe BUTiKaHHA aBodasHmMx cymiweit. LLIBMAKiCTb 3BYKY.

JnHamika B3aeEMOAi ra30BOro NOTOKY 3 NJiIBKOO PiAVHMN.

OCHOBHi YMHHMKM, WO BM3HAYalOTb HMXKHIO FPAaHULLIO Aiana30HYy HaBaHTAXXE€Hb KOHTAKTHUX Ten-
JIOMacoobMiHHMX anaparis.

FgpoanHamiyHa Kpu3a 3ax/IMHaHHA ABOda3HOI CUCTEMM.

AndepeHuianbHi piBHAHHA PYyXy | HEPO3PUBHOCTI AN1A PiAKOI i ra3oBoi Ppas.

KpuUTuyHe 3HaYeHHA A0BXUHU XBUNT Y MOMEHT BTPATK CTIMKOCTI pyxy. KpuTepilt cTinkocTi xaune-
BOTO PyXy.



29.

30.
31.

32.

33.

34.

35.

36.

37.

FiApoAMHaAMIYHI XapaKTePUCTUKM ABOGDA3HUX CUCTEM B KaHanax 3 KaninfspHO-MOPUCTUM NOKPUT-
TAM TeNA0MacoobMiHHMX anapari..

MopyLeHHA CTINKOCTI peXXnmis pyxy ABodasHOro NoToky. Kaptu pexxunmis teuii.

riapogmHamika NNiBKOBOI TeYii Npu ryCTUHI 3powyBaHHA 61M3bKOI 4,0 MiHIMAaNbHOT. 3MOYYBaHICTb
i aaresia NAiBKM PiANHM Ha CTIHLI KaHany 3 KaninApHO-NOPUCTUM MNOKPUTTAM..

Tenno- i macoobmiH NAiBKM piAMHW NPU NPOTUTOKOBOMY pPYyCi rady B KaHanax 3 KaninapHo-
NOPUCTUM MNOKPUTTAM. [ToYaTKOBa Tena10Ba AiNAHKa.

Bnans pexKMMHUX NapamMeTpiB i KOHCTPYKTUBHMX XapaKTEPUCTUK Ha NpoL.ecH Tenno- i macoobmi-
HY NPW BUMAPHOMY OXONOAMKEHHI NAIBKM PIAMHM | BUMYLLEHIN KOHBEKLi rasy.

Bnans pexKMMHWUX NapamMeTpiB i KOHCTPYKTUBHUX XapaKTEPUCTUK Ha NpoLecu Tensio- i Macoobmi-
HY MPU OXONOAXKEHHI rasy i30TepmivyHOIO NAIBKOIO.

OcobamBocTi npouecis Tensio- i MAacoobMiHy NPU BUNAPHOMY OXOJIOAMKEHHI MAIBKM PiguHKM Npwn
NPUPOAHIN KOHBEKL.

®i3nyHi ocHOBM Npouecy aaiabaTHOro 3akMNaHHA PiAUHK | iIHTeHcKMiKaLia npouecis Ten1006Mmi-
Hy.

Bnans pexKMMHWUX NapameTpiB i reOMETPUYHUX XapaKTEPUCTUK TENIOMACOOOMiIHHUX anapaTiB Ha
npouecu nNpu agiabatHomy 3aKMNaHHI piguHun.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHK (cunabyc):

CKknageHo 0.m.H., npogecopom, Tyzom Banepiem OmensaHosu4em

YxBaneHo kadeapoto AEC i IT® (npoTtokon Ne 21 Bia 23.06.2021 p.)

NoropyeHo MeTtoaunuHoto Komicieto TEP (npoTtokon Ne 11 Big 24.06.2021 p.)



