gu HauioHanbHUi1 TeXHIYHKWI yHiBepcuTeT YKpaiHu
«KUIBCbKUWA NONITEXHIYMHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeapa atomHoI
eHepreTuKku

TennoobmiH npu pasoBMx nepeTBOPEHHAX i

BUMNPOMIiHIOBaAHHI

Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PiBeHb BMLL,Oi OCBiTH
Fany3b 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnninm
dopma HaBYaAHHA

Pik nigrotoBku, cemectp
O6¢car aucumunniHm

CemecTpoBuii KOHTpONbL/
KOHTPOJIbHI 3axoau

Po3Kknapg 3aHATb
MoBa BUKNaAAHHA
IHdopmaLia npo
KepiBHUKa Kypcy /
BUMKNaAadiB

Po3milLeHHA Kypcy

PeKBi3UTK HaBYaNbHOI AUCLUNAIHU

Mepwulii (6akanaepcoKuii)
14 EneKmpuyHa iHx¥eHepia
143 AmomHa eHepzemuka
AMOMHI eneKmpu4Hi cmaHyii
HopmamusHa

0YHa(0eHHa)

3 Kypc, OCiHHil cemecmp

6 kpedumis/ 180 200uH / 45 200. nekuit, 36 200. IPAKMUYHUX, 9 200.
nabopamopHux, 90 200. CPC

ExzameH / MKP/

http://rozklad.kpi.ua/

YKpaiHceKa

JNlekTop: K. m. H., 0oy, LLlesenb EszeH Bikmoposuy,

Eugeneshevel@i.ua

MpakTu4Hi: Buknagaui kadeapun AE

NabopaTtopHi: Buknagaui kabeapu AE

MNMocunaHHA Ha gMcTaHUiliHMIA pecypc Moodle

https://do.ipo.kpi.ua/course/view.php?id=2461
IIporpama HaBYAJIbHOI AUCHUITIHA

1. Onmc HaBYATBbHOI AMCUHUILTIHY, il MeTa, IpeAMeT BUBYAHHS TA Pe3yJIbTATH HABYAHHS

[MutanHa TennooOMiHY B 1H)KEHEPHUX pO3POOKAaX MalOTh BEJMKE 3HAYCHHS OCKUIBKU 1i HpOIEeCH
HIMPOKO BUKOPHCTOBYIOTHCSI B PI3HHMX Tally3sfiX IPOMHUCIOBOCTI, Hayku, TexHiku. HapiiiHa edexTuBHa
poborta Garatbox MPUCTPOIB OOYMOBJICHA MPABWIIBHUMH PO3paXxyHKaMH MpPH iX KOHCTPYIOBaHHI, IO B
CBOI0 Yepry HEMOXXJIHMBO 0€3 JIOCKOHAJIOT0 PO3YMiHHS 3aKOHOMIPHOCTEH MPOTiKaHHS LMX IPOLECIB,
BMiHHS IPOBOJUTH PO3PAaXyYHKHU Ta CTBOPIOBATH BiJIOBITHI KOHCTPYKIIII.

[Ipeamer AWCHUIUTIHM — TIPOLIECH TEIUIOOOMIHY TpW KHUIIHHI, KOHJEHCAIlll, TETIOBOMY
BUIPOMIHIOBaHHI; BU3HAYCHHSI YMOB 1CHYBaHHS Pi3HUX BHUIIB TEIJIOOOMIHY, X 1HTEHCUBHOCTI, BEJIMYUH
TEIUIOBHX MOTOKIB, MAKCUMAJIBHO JIOMTYCTUMHX TETJIOBUX HAaBAaHTAKEHb.

MeTo10 BUBUEHHSI AUCHUILTIHU € HAOYTTS CTYACHTaMHU KOMILUIEKCY 3HaHb Ta HABHKIB, 110 JO3BOJIAIOTH
MPOBOJIUTA PO3PAXyHKH TEIUIOOOMIHHOTO OOJaJHAaHHS, TependadaTd 3axoad IOJ0 IIBUIIECHHS
HaJIHHOCTI 1OT0 pOOOTH Ta TEXHIKO-EKOHOMIYHHMX MTOKAa3HUKIB.

Kypc mae Ha MeTi cpopmyBaTH Ta pO3BUHYTH Taki (paxoBi KOMIIETEHTHOCTI CTY/ICHTIB:



@K 9. 3paTHicTh BpaXOBYBaTH IIMPHIMKA MDKIUCHMILTIHAPHUNA 1H)KEHEPHUH KOHTEKCT y mpodeciiiHii
JUSIIBHOCTI.

®K 10. 3maTHICTP BUKOPUCTOBYBATH AHANITHYHI Ta €KCIIEPUMEHTAIbHI METOJU, a TaKOXK METO/H
MOJICITIOBAHHS /ISl BUPIIICHHS TpodeciitHuX 3aBIaHb.

[IporpamMHuMHU pe3yabTaTaMU HABYAHHS €:

I1PH 1. 3HanHs 1 po3yMiHHS MaTeMaTHKH, (i3UKH, XiMil Ta IHKEHEPHUX HAyK Ha piBHI, HEOOX1THOMY
JUI JIOCSITHEHHS PEe3yJbTaTiB OCBITHHOI MpPOTpaMu, B TOMY 4YHCIi TEeBHAa OOI3HAHICTh B OCTaHHIX
JOCSATHEHHSIX B raysi.

ITPH 5. 3xificHroBaTH pO3paxyHKH 00’ €KTIB aTOMHO-EHEPTE€TUYHOTO KOMILJIEKCY, BUPOOIB, MPOIIECIB 1
CUCTEM B rary3i aTOMHOI €HEePreTUKH, 110 33]JOBOJIBHSIIOTH KOHKPETHI TEXHIYHI, EKOHOMIYHI, 3aKOHOIaBY1
Ta 1HIII BUMOTH; OOpaHHS 1 3aCTOCOBYBAaHHS a/IEKBATHOI METOI0JIOT1] MPOEKTYBaHHS.

[IPH 22. BusnauaTu Ta aHami3yBaTH HEUTPOHHO-(I3MYHI Ta TEMJIOTIAPABIIYHI XapaKTEPUCTUKU
poOOTH EHEPreTUYHUX PEaKTOPIB 1 TEXHOJOTTYHOro OOJaJHAHHA B yMOBaX 3MIHH PEXUMHHX Ta

eKCIUTyaTalliiHIX TapamMeTpiB.

2. IlpepexkBi3uTH Ta NOCTPEKBIi3UTH JUCHUILIIHM (Micle B CTPYKTYPHO-JOriuHiii cxemi
HABYaHHA 32 BillIOBIIHOI0 OCBITHHOK NPOrPaMoI0)

[Ipepeksizutu: ucuumiiHa 0a3yeTbcs Ha BUBYEHHI TEXHIYHOI TEPMOAMHAMIKH Ta TEIIIOMAaCOOOMIHY.

[loctpekBizutu: 3HaHHS, Ha0YTI CTy/J€HTaMU IIPU 3aCBOEHHI 11€1 TUCIUIUIIHU, BUKOPHUCTOBYIOTHCS B

NOJAJILIIIOMY IIPY BUBYEHH1 AUCHUIITIHU « EHEpPreTHuHI siIepHI PeakTopu».

3. 3MicT HaBYATBHOL AMCUHUTLTIHU

PO3AIJI 1. KoHBeKTHUBHMI TeNJI000MiH

Tema 1.1. Oxpemi BUIM KOHBEKTHBHOIO TeNJIOOOMIiHY

Beryn. TemnooOMiH pigkux mertaniB. TemnooOMiH B oHO(a3HOMY cepefoBUIL MPHU OLTSKPUTHUHUX
nmapamMeTpax CcTaHy. TemiaooOMiH TIpH BHCOKIM IIBUAKOCTI Ta30BOro TMOTOKYy. TeruoBimmaua B
PO3pIIKEHUX ra3ax.

PO31JI 2 Tennoo6min npu ¢a3oBux neperBopeHHAX.

Tema 2.1. Tenu1i000MiH npu KUIiHHI.

Binomocti npo OynoBy piauHH. BHYTpIilIHI XapakTepUCTUKU KUIMIHHS. [HTEHCHUBHICTh TEIJIOOOMIHY
IpU KUIIHHI Y BelUKOoMYy 00’eMi. KoediieHT TerioBingadi Mpu KUMIHHI Y BelIUKOoMYy 00’eMi. Brnmus
HE3AJICKHUX MapaMeTpiB Ha KoediuieHT TeruoBianadi. Kpusu kumninus. /[Boda3auii noTik.

Tema 2.2. Ten1000MiH pu KOHAEHCALI.

OcobnmuBocTi Tedwii Ta TEIIOOOMIHY IMpW KOHACHCAIll HAa TOBEpXHI. TertooOMiH TpH TUIIBKOBii
KOHJIeHcallii Hepyxomoi napu. Brumms dakTopis, 1110 He BpaxoBYIOThCS Teopiero Hycenbra.

PO31JI 3 Tenj1006MiH BUNPOMiHIOBAHHSM.

Tema 3.1. Tenui000MiH BUIIPOMIHIOBAHHSIM.



OCHOBHI TOHATTS Ta BU3HAYEHHS TEIJI000OMiHY BUIIPOMIHIOBAaHHSM. TernaooOMiH BHIPOMIHIOBAHHSIM

MK TitaMu. TeriooOMiH B MOTVIMHAIOYMX 1 BUITPOMIHIOIOUHX cepenoBuiax. CKiIagHIi TErI000MiH.

4. HapuyaJjbHi MaTepiaju Ta pecypcu

basoBa miTepatypa

1. [llegenp, €. B. TemnooOmin npu (a3oBUX MEPETBOPEHHSAX 1 BHUIIPOMIHIOBaHHI
[EnexTponHMii pecypc] : MiApy4YHUK AJs 3100yBayiB cTyneHs OakalaBpa €HEPreTHYHUX CIelialbHOCTEH
/ llleBenp €Bren BiktopoBuy, Bopo6itoB Mukuta BanepiitoBuu ; KIII im. Irops Cikopchkoro. —
Enexrponni tekcrosi gani (1 daitn: 9,94 Moaiir). — Kuis : KIII im. Iropst Cikopcbkoro, 2022. — 134 c.
https://ela.kpi.ua/handle/123456789/48257

2. €.B. llesens, M.B. BopoGiioB. TermmooOmin mnpu kuniHai. HaBuanpauid mociOHUK
[EnexTpoHHMit pecypc|: Ans CTyOEHTIB sKI HaBYalOThCS 3a cremianbHocTsMu 142 Enepretuuyne
mamuHOOynyBanHs, 143 Atomua enepreruka, 144 Termmoenepreruka / KIII im. Iropst Cikopcekoro. —
Enextponni texcroBi mani (1 ¢aitn: 2,45 M6aiit). — Kuis: KIII im. Irops Cikopebkoro, 2021. — 42 c.
(https://ela.kpi.ua/handle/123456789/41235)

3. €.B. Illesens, M.B. Bopo6iioB. TemnooOMin npu konaeHcarlii. HapuanbHuiA 1mMOCiOHUK
[EnekTpoHHMiA pecypc] UIsi CTYINSHTIB SIKi HABUYAIOThCA 3a cremianbHocTsMu 142 EHepretudne
MammHoOynyBanHs, 143 AtomHa enepretuka, 144 Temnoenepreruka / KIII im. Irops Cikopcbkoro. —
Enextponni Texcrosi nmani (1 daim: 2,87 Moaiit). — Kuis: KIII im. Iropst Cikopcskoro, 2021. — 33 c.
(https://ela.kpi.ua/handle/123456789/41234)

4. €.B. llleens, M.B. Bopo6iioB. TemnooOMmin BunpomineHHsM. HaBuanpHHMII TOCIOHUK
[EnexTpoHHMii pecypc] IUis CTYIEHTIB $KI HaBYalOTbcad 3a crneuiadbHocTsMH 142 Enepreruune
MamuHoOynyBaHHs, 143 ArtomnHa enepretuka, 144 Temnoenepreruka / KIII im. Irops Cixopcekoro. —
Enextponni TekctoBi nani (1 daitn: 4,57 Moaiit). — Kuis: KIII im. Irops Cikopcskoro, 2021. — 55 c.
(https://ela.kpi.ua/handle/123456789/42119)

S. TennooOMiHHI TpOLECH HpPHU OKPEMHMX BHJIaX KOHBEKTHBHOTO TEIUIOOOMiHY, (ha30BUX
MEPETBOPIOBAHHAX Ta BHUIIPOMIHIOBaHHI. MeTOMWYHI BKa3iBKM 10 MPaKTUYHUX 3aHATH 3 JUCHUILIIIHU
«Tennomacoobmin 2. TernnooOMiH npu (a3oBuX nepeTBopeHHsX 1 BunpomiHtoBaHHI» HTYY «KIID» ;
yknan. €. B. lllesens, M. B. Bopo6iioB ; Biam. pen. B. I. Mapunenko. — Kuis : HTYY «KIIl», 2016. — 25
c. (https://ela.kpi.ua/handle/123456789/15725)

JlogaTkoBa JiiTepaTypa

1. Koncrantinos, Cepriit Muxaitnosud, TennooOMiH : MiAPYIHUK IS CTYACHTIB BUIUX TEXHIYHUX
HaBuanbHUX 3aknafiB / C.M. KoncrantiHoB ; HamioHanbHMI TeXHIYHMNA yHIBEpCUTET YKpaiHu
"KuiBchkuit nonitexHiyauit inctutyt". - Kuis : [lomitexnika, 2005. - 304 c.

2. Temnorexnika : miapydnuk s ctyn. BH3 / B.X. JlparanoB, A.A. Jlomiacekuii, A.B. MinieHko,
€.M. IIucemennnii ; 3a pen. b.X. [Iparanosa. - Kuis : IHKOC, 2005. - 504 c.

HaBuanbHUI KOHTEHT
5. MeTtoauka onaHyBaHHSI HABYAJbHOI IMCUMILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Jlekuiiini 3aHaTTH

Ne Ha3zBa Temu nekuii Ta nepenik OCHOBHUX MUTaHb
3/m (mepenik TUIaKTUYHUX 3ac001B, TOCHIIAHHS Ha JIiTepaTypy Ta 3aBaanHs Ha CPC)
Po3ain 1 KonBeKTHBHMI TenJ1000MiH
1. Tema 1.1. Oxpemi BUIM KOHBEKTUBHOT'O TETIJIOOOMIHY

Jlexmis 1. Beryn. PigkoMeranesi TeraoHocii
3apnanus puctumiing. Cunalyc, PCO, mitepatypa. HeoOXiTHICTH BHKOPHCTaHHS PIAKHX
MeTaliB, SIK TeroHociiB. [lepeBaru Ta HEMOMIKM PIAKKAX METAIIB, X TEII0(i3UYH1 BIACTHUBOCTI,
KOHTAKTHUH TEPMIUHUI orTip.

Jlex1risi CympoOBOIKY€ETHCS IIOKA30M BIJIOBITHUX TAOIHIh Ta PUCYHKIB 32 JJOTIOMOTOIO
MIPOEKTOPA.



https://ela.kpi.ua/handle/123456789/48257
https://ela.kpi.ua/handle/123456789/41235
https://ela.kpi.ua/handle/123456789/41234
https://ela.kpi.ua/handle/123456789/42119

Jliteparypa:

nonarkosa -1,2.
3aBaaHHs Ha caMOCTiiiHy poboTy: OnpairoBanHs mMarepiany Jjekmiii. OcoOIMBOCTI KOHTAKTHOTO
TEPMIYHOTO OTOPY, MPUYHHU IO HOT0 BUKJIMKAIOTH Ta CYTHICTh (DI3MYHUX SIBUIIL

Jlekis 2. TenaooOMiH PIAKKUX METaIiB
TernnooOMiH mpu BUIBHINA KOHBEKIIi, TEMJI000MIH MPH BUMYIIEHIH KOHBEKIIi PiIKAX METasiB.
Po3paxynkoBi hopmynu 11st OOYHCIICHHS] IHTCHCUBHOCTI TEIIOOOMIHY.
JIexiist CympOBOJDKYETHCS TOKAa30M BIANOBITHMX TaOJHMIb Ta PHCYHKIB 3a JOIOMOTOIO
MIPOEKTOpA.

JliTepatypa:

noxarkosa -1,2.
3aBaHHs Ha caMoCTiiiHy poOoTy: OmnpaloBaHHsl MaTepiainy JeKIii. (GopMyiau Uis BUSHAYCHHS
IHTEHCHUBHOCTI TEIJIOOOMIHY.

Jlexuist 3. TermooOMiH B 0JHO()a3HOMY CEpPEIOBHIL MPY HABKOJOKPUTHYHHX ITAPAMETPAX CTaHY
OcobmuBocTi  3MiHM  TEIUIO(MI3UYHUX  BJIACTHBOCTEH PEUYOBUH TIPU  HABKOJOKPUTHYHHUX
napameTrpax crtaHy. Pexumu Tedwii piAMHUM TPU HABKOJOKPHUTHUYHHX IapaMeTpax CTaHy.
Po3paxyHOK IHTEHCUBHOCTI TEIJIOOOMiHY.
JIexmist CynpoOBOJDKYETBCS MOKA30M BiNMOBIIHUX TAaOIUIb Ta PHCYHKIB 32 JOIIOMOTOIO

IIPOEKTOpa.

Jliteparypa:

nonarkosa — 1,2 .
3aBmaHHs Ha caMOCTiHY poOoty: OmpamroBaHHS Martepiany Jekiiil. [IpakTiuune 3acTocyBaHHS
BiZIOMOCTEH PO TEImI000MiH B 0iHO(a3HOMY CepeOBHUIII TPH HABKOJOKPUTHYHHX MapameTpax
CTaHy.

Jlexuist 4. Ter1ooOMiH pU BUCOKIH MIBUKOCTI Fa30BOT0 MOTOKY
Oco01MBOCTI OMMBAHHS TiJ1 BUCOKOIIBUAKICHUM Tra30BUM MOTOKOM. Temmneparypa rajJbMyBaHHs
Ta ajiiabaTHa TeMmnepaTypa CTiHKU. Po3nonin temmneparyp B rpaHUYHOMY IIapy B yMOBaX MiJBOIY
Ta B1ABOAY TermoTu. OOYKCIeHHs TEII0B11aul MPU OMUBAHHI T1J1 BUCOKOIIBH/IKICHUM T'a30BUM
MTOTOKOM.

Jlexuis CynpoBOKYETHCS MOKAa30M BIAMOBIIHUX TAaOJUIb Ta PUCYHKIB 32 JOMOMOIOIO
IIPOEKTOpA.

Jliteparypa:

nomatkosa — 1,2.

3aBgaHHS Ha caMmoCTiHY poboTy: OmpairoBanHsi marepiany Jekiii. Koedimient
BIJTHOBJICHHS, 00 (hi3M4HUH 3MICT, IPAKTUYHE BU3HAUYEHHS.

Jlexmis 5. TeroBianaya B pO3piKEHUX Ta3ax
MorekyssipHa MOJIENb pPO3piIKEHUX Ta3iB. B3aemonis Monekyn i3 criHKoro. Pexxumu Teuii
po3pikeHnx rasiB. CTpuOOK MIBHJIKOCTI 1 TpUOOK Temmeparypu Oiids TBEpAOi CTIHKH MHpU
PEKUMI KOB3aI04OT0 NMOTOKY. [HTEHCHBHICTD TEMIO0OMIHY B YMOBaX Tedii pO3piI’KEHOT0 razy.
Jlexiisi CympoOBOJKYETBCSI TIOKAa30M BIAMOBIMHUX TaOMWIb Ta PHUCYHKIB 3a JOIMOMOTOIO
MIPOEKTOpA.

Jliteparypa:

nomatkosa — 1,2.
3aBgaHHS Ha caMoCTiiHYy pobOoty: OmpartoBanHs matepiany jekiii. KoedimieHT akomomartii,
Koe(ilieHT 0OMiHY KUIBKICTIO pyXY.

Po3nin 2 Tensioo6min npu ¢a3oBuX nepeTBOPEeHHAX

Tema 2.1. TernmooOMiH NpH KUITiHHI

Jlexuis 6. BimoMocTi ipo Oy10BY piliHA

Pyx Monekyn piguHH, TMOBEPXHEBHH HATAT, HAUIMIIOK THCKY, IMOB’S3aHUN 3 IOBEPXHEBUM
HATATOM. 3MOYYBaHICTh, KPAaHOBUH KyT 3MOYyBaHHSI.

JIekiist CympOBOJDKYETHCS IOKa30M BIJMOBIMHUX TaOMUIb Ta PHCYHKIB 3a JIOIOMOTOIO
MIPOEKTOpa.

Jlitreparypa: 6azoBa — 1, 2.

noxarkosa — 1,2,

3aBaHHs Ha caMOCTiiHY poOoty: OmpauroBanHs Matepiany sekuiid. ITormpaska Jlammaca mms




MMOBEPXHi JIOBUIHHOI KPUBHU3HHU.

7. | Jlexuis 7. BHyTpilHi XapaKTEPUCTHUKH KUITIHHS
3apo/pkeHHsT  OynbOamok Tmapu, KpUTHYHUE panxiyc. Teopis rerepodasnux Qurykryariii
@penkens. MiniManbHa poboTa yTBOpeHHS Oyab0alIoK KpUTHYHOTO PO3MIpY.

Jlexiisi CympoOBOJUKYETBCS TIOKAa30M BIJMOBIIHUX TaOJWIb Ta PHCYHKIB 3a JIOMOMOTOIO
MIPOEKTOpA.

Jliteparypa 6a3oBa - 1, 2.

nomarkosa — 1,2.
3aBaaHHs Ha caMOCTIHY poOoTy: OmnpaltoBanHs MaTepiany Jekiii. [leperpis, HeoOXiqHUN I
BUHUKHEHHS [TAPOBOTO 3apPOJKY.

8. | Jlekmis 8. BHyTpiniHi XapakKTEpUCTUKN KUITIHHS
HIBuakicTe pocty mapoBoi OynbOamiku. BigpuBauii miamerp OynpOamku, i ¢opma, yacrora
BiipuBY. UKCII0 I1F0OYMX IIEHTPIB MApOYTBOPCHHS.

Jliteparypa 6a3oBa - 1, 2.

nonarkosa — 1,2,
3aBmaHHs Ha caMOCTiiiHy poOoty: OmparitoBanHsi Matepiany Jekuiil. [leperpis, HeoOXinHui Wi
BUHUKHEHHSI IAPOBOT0 3apPOAKY

9. | Jlekuis 9. [HTEHCUBHICTH TEIUIOOOMIHY IPH KUIIIHHI y BETUKOMY 00’ eMi
Knacudikamis BuniB xumninusa. Posmoxpin temmeparyp B 00’emi kumisidoi piguHu. CrocoOu
migBOAYy Temia A0 moBepxHi (r. y. l-ro Tta 3-ro pony). KpuBa kumiHHS, MeXaHi3MH, IO
BUKOPHUCTOBYIOTHCS JJIsl ONKCY TEIJIOOOMIHY U KHUMiHHI. 1-a Ta 2-ra Kpu3u KUMiHHS.

JIekiist CympOBOJDKYETHCS TOKAa30M BIANOBITHUX TaOJMHWIb Ta PHCYHKIB 3a JOIIOMOTOIO
IIPOEKTOpa.
Jlitepatypa: 6a3zoBa - 1, 2.

nomatkosa — 1,2.
3aBmaHHd Ha  caMmocCTiiHy  poOory:  OmpauroBaHHs  marepiany — Jiekuif.  Brus
MIKpOXapaKTEPUCTHK MOBEPXHI KUIIHHS HAa ()OpMY KPUBOI KUITIHHSI.

10. | JIexuist 10. KoedimieHT TemmoBiagadi npy KUMiHHI y BETHKOMY 00’ €Mi
Mogenps Tomy6iHCBKOTO Ta HOTro y3arajabHIOKUa 3aJI€KHICTh, CEPEeIHS MIBUKICTh POCTY NapOBOi
OynpOamky 3a mepiof. bespo3mipHi ekcniepumenTtanbhi Gopmynu JlabyuioBa ta Kyrarenanse.
Emmnipuuni ¢popmynu 11 BOJIU.

Jlexuiss CynpoOBOIKYETbCS TIIOKAa30M BIANOBIIHUX TaOJIHMIb Ta PUCYHKIB 32 JOIOMOTIONO
IIPOEKTOpA.

Jliteparypa: 6a3oBa - 1, 2.

nomatkosa — 1,2.
3aBmaHHsS Ha caMOCTiHYy poOotry: OmpaifoBadHs wmaTepiany Jekiin. DP3UYHMA 3MICT
0e3po3MIpHUX KOMIUIEKCIB, IO BXOJAATH JO PO3PAaXyHKOBUX (opMyd 3 BU3HAUEHHS
IHTEHCUBHOCTI TEMJIOOOMIHY ITPH KUMIHHI.

11. | Jlekuist 11. BimuB He3anexHUX MapamMeTpiB Ha KoedillieHT TerioBianavi. Kpusu kumiHHs
[TapameTpu, 110 BIJIMBAIOTH Ha MPOLIEC KUMIHHS Ta iX BIUIMB Ha IHTEHCUBHICTH TEIJIOOOMIHY.
INapoaunamiuna Teopis kpusu Kyratenaaze. MexaHi3zM TemiooOMiHy MpH IIIBKOBOMY KHITIHHI
piavHU. BrimuB mBUAKOCTI HOTOKY PIAMHY Ha KOe(ilI€HT TEMJIOB1aul MPH KUIIHHI.

JIexiist CympOBOJDKYETHCS TOKAa30M BIANOBITHMX TaOJMHMIb Ta PHUCYHKIB 3a JIOMOMOTIOIO
MIPOEKTOpA.
Jliteparypa: 6azoBa — 1, 2.
HonmatkoBa — 1,2.
3aBraHHs Ha caMmocCTiiiHy poOotry: OmpaifoBaHHs MaTepiany JeKuiid. Xapakrtep 3MiHH
CHIBBIJHOMICHHS PI3HUX MEXaHI3MiB TEIJIOOOMIHY MPH IJIIBKOBOMY KHITIHHI.
12. | Jlekuis 12. JIBodazuuii moTik

Buznauenns ta Ttepminu. ICTMHHI Ta BUTpPATHI XapakTEPUCTHUKHA TBO(A3ZHOTO TMOTOKY. Pexumu
Tedii, 3MiHa mapameTpiB JBOPA3HOTO MOTOKY MO JOBXHHI MAPOTEHEPYIOYO0i TPYOH.
Jlexiisi CympoOBOJUKYETBCS TIOKAa30M BIJMOBIMHUX TaOJMWIhb Ta PHCYHKIB 3a JIOMOMOTOIO
MIPOEKTOPA.

Jliteparypa: 6a3oBa - 1, 2.

nomarkosa — 1,2.




3aBaaHHs HAa caMOCTiiHY poOoTy: OnpalfoBaHHs MaTepialy JICKITIH.

13.

Jlexuist 13. JIBodazuuii motik
Kpusu temmoBimmaui mpu mpoTikaHHI aBoda3zHOro MOTOKY B TpyOi. Pexxum moripmieHoro
TEIUIOOOMIHY.
Jliteparypa: 6a3oBa - 1, 2.
noxarkosa — 1,2.
3aBaaHHs HAa caMOCTiiHY poOoTy: OnpalltoBaHHs MaTepialy JICKITIH.

14.

Tema 2.2. TernmooOMiH npu KOHICHCAIIIT
Jlexist 14. OcobGauBoCTI Tevii Ta TeII000MiHY ITPH KOHJCHCAIii Ha TTOBEPXHI
OcCHOBHI ysIBIIGHHSI PO Mpouec KoHjaeHcamii. TepMiyHMiA Omip IUIBKH Ta TEPMIYHHMNA OMip
(dazoBoro mepexomy. PexumMu Tewii IUTIBOK KOHJAEHcATy (JIaMiHApHHWMA, XBHJIbOBHUH,
TypOYJIEHTHHUI).
Jlexiisi CympoOBOJUKY€ETbCS TIOKAa30M BIJMOBIMHUX TaOJWIlb Ta PHCYHKIB 3a JIONMOMOTOIO
MIPOEKTOPA.

Jlitepatypa: 6a3oBa — 1, 3.

noxarkosa — 1,2.
3aBmaHHs Ha caMOCTiiiHy po6oTy: OrmpaitoBanHs wMaTepiany Jekiid. @Di3uuHui 3MICT
TEPMIYHOTO OMOpPY (a30BOTO MEPEXOY

15.

Jlexuis 15. TennooOMiH npu TUTIBKOBIM KOHJIEHCAIlIT HEPYXOMOI MapH
[TocranoBa 3amaui HyccenmpToM, aHamiTH4YHE BH3HAYCHHA Koe(ilieHTa TEMJIOBiIadl mpU
namiHapHiid Tedii. JlokanpHUI Ta cepenHiil koedimienTn TeruoBigaadi. @opmyna Hyccenbra B
6e3po3mipHiit popmi. KonneHcanis Ha moXuiii MOBEpXHi Ta HA TOPU3OHTANBHIN TPYOi.
Jlexuiss CympOBOMKYEThCA TIOKAa30M BIAMOBIAHUX TaOJIHMIb Ta PUCYHKIB 32 JOIMOMOTOIO
MIPOEKTOPA.

Jliteparypa: 6a3oBa - 1, 3.

momarkosa — 1,2,
3aBlaHHs Ha caMOCTiliHy poOoty: OmpalfoBaHHsI MaTrepiany JeKiiil. PIBHSAHHS pyXy piAMHHU 3
YpaxyBaHHSIM JIONYIIEHb, NPpUHHATHX HyccenbTom.

16.

Jlexuist 16. BruiuB ¢akTopiB, 1110 He BpaXxoBYIOThCS Teopieto HyccenbTa.
BrumiB 3miHu Termnodi3uyHUX BIACTUBOCTEN PEYOBHUH, IEPETPIBY Ta BOJOTOCTI MMapH, BIUB CTaHy
MOBEpXHI. BIUIMB XBHUJIBOBOro Ta TYypOYJIEHTHOIO pEeXHMMY Tedii IUIBKH KOHAEHcaTy. Brmus
HIBUAKOCTI Napy. BmuB nepeoxosnoakeHHs, CHII 1Hep1ii Ta TepTs.
JIexuist CympOBOJDKYEThCS IOKAa30M BIJNOBIIHUX TaOMUIb Ta PHUCYHKIB 3a JIOIIOMOIOIO
MIPOEKTOpA.

Jliteparypa: 6a3oBa - 1, 3.

nomarkosa — 1,2,
3aBJlaHHs HAa CaMOCTiIHHY poOoTy: OnpalfoBaHHs MaTepiaty JEKIii.

17.

Jlexuis 17. KonneHncaris Ha mydkax TpyO Ta BcepeanHi TpyoO.
TernnooOMiH mpu KoHAeHcalii Ha My4lli rOpU30oHTANbHUX TpyO. TernooOMiH mpu KoHIeHcaii
BcepenuHl TpyO MpWM HHU3BKUX 1 BHUCOKHMX IMBHUIKOCTAX. I[HTeHCHOiKaIis TermiooOMiHy Mpu
KOH/IeHcallii.

Jliteparypa: 6a3oBa - 1, 3.

nomatkosa — 1,2.
3aBgaHHS Ha CaMOCTiIHHY pobOotry: OmpaifoBaHHS Martepiany JeKiii. Metoau ocepenHeHHS
KoedillieHTa TEeIUIoBi1aui MPU KOHIeHcallii BCeperHi TpyOr Npy HU3bKUX HIBHJIKOCTSX.

Po3nin 3 Tens1006MiH BUNIPOMiHIOBAHHAM

18.

Tema 3.1. Ter000MiH BUIIPOMiHIOBAHHSM
Jlexmist 18. OCHOBHI OHATTS Ta BUSHAYEHHS TETJIOOOMIHY BUIIPOMIHIOBAHHSIM.
[Ipupona TErIOBOro BHIPOMIHIOBAHHS, PO3MOJUT BUIIPOMIHIOBAHHS IO CIEKTpYy. BusHadeHHs
HOHSATh, PE3yAbTYI0OUa T'YCTHHA IIOTOKY BUIIPOMiHIOBAHHSI.
Jliteparypa: 6azoBa — 1, 4.
noxarkosa — 1,2,
3aBaHHs HAa CaMOCTIHHY poOoTy: OnpalfoBaHHs MaTepiaty JEKIii.

19.

Jlexuist 19. 3akoHM TEMIOBOTO BUIPOMiHIOBAHHS.
3akoHn [1nanka, 3akon Credana-bonsiimana, 3akon Bina, 3akon Kupxroda, 3axon Jlambepra.




Jlexiisi CympoOBOJUKYETbCS TIOKAa30M BIJMOBIMHUX TaOJWIlb Ta PHUCYHKIB 3a JOMOMOTOIO
MIPOEKTOPA.

Jliteparypa: 6a3oBa - 1, 4.

nomarkosa — 1,2.
3aBgaHHsS Ha caMOCTiHY poOoTy: OrmpaitoBanHs MaTepiany Jjekmii. 3akoH Bina, #oro
IIPAaKTUYHUH IIPOSIB.

20. | Jlekmis 20. TermmooOMiH BUTTPOMIHIOBAaHHSIM MIXK TiJIaMHU.
TernnooOMiH BUNPOMIHIOBAHHSM MDK JIBOMa TUIaMH, PO3AUICHHMH MPO30PHM CEPEIOBUIICM.
[IpomeHeBuli TEIIO0O0OMIH MiXK JIBOMa IMapajeIbHUMU MOBEPXHAMH. TerooOMiH 3a HasBHOCTI
expaniB. Termno0o0MiH BUIIPOMIHIOBAaHHSIM MIX TUJIOM Ta HOTo 000JIOHKOIO.
Jlexiisi CympoOBOJUKYETBCS TIOKAa30M BIJMOBIIHUX TaOJHMI[b Ta PHUCYHKIB 3a JIOIMIOMOTOIO
MIPOEKTOPA.

Jliteparypa: 6a3oBa - 1, 4.

noxarkosa — 1,2.
3aBnaHHs Ha caMOCTiiiHY poboTy: OmpaltoBanHs MaTepiany Jekuiid. [IpomeneBuil TemnooOMiH
MDK JBOMa MapajeIbHUMH IOBEPXHSAMH 32 HAsBHOCTI €KpaHIB 3 PI3HOI MOTIMHAIYOI0
3JIATHICTIO.

21. | Jlekmis 21 TermmooOMiH B MOTJIMHAIOYHMX 1 BUTTPOMIHIOIOUYHX CEPEIOBHIIAX.
TennmooOMiH B MOMIMHAIOYUX 1 BHIPOMIHIOWOYHX  cepepoBumax. llepeHoc  eHeprii
BUIIPOMIHIOBAHHSIM B  IOTJMHAIOYOMY cepenoBuimi. ONTUYHA TOBIOIMHA CEPEIOBUIIA.
OcoOnuBocTi BUMPOMIHIOBaHHS ra3iB Ta mapiB. [IpomeHeBHil TEmIOOOMIH MIX Ta30BUM
CepeoBHINEM Ta 000J0HKOK. CKIaIHUN TETIOO0MIH.
Jlexuiss CympOBOIKY€EThCA TIOKAa30M BIAMOBITHUX TaOJIWIb Ta PUCYHKIB 32 JOIMOMOTOIO
MIPOEKTOpA.

Jliteparypa: 6a3oBa - 1, 4.

momarkosa — 1,2,
3aBJlaHHs Ha caMOCTiiHY poOoTy: OmpaltoBaHHs Marepiany jJekmii. CTyniHp YOPHOTU Ta30BUX
CyMileH.

22. | Jlexuis 22 TennooOMiH BUIPOMIHIOBaHHSAM MDX TLIaMH, JOBUIbHO PO3TAIIOBAHUMU B IIPOCTOPI.
TernynooOMiH BHUIIPOMIHIOBaHHSIM MDK JIBOMa TUIaMH, JOBUIBHO PO3TAlIOBaHUMHU B IPOCTOPI.
EnemenrtapHuii, MicuieBuil Ta cepeiHiii KyToBi Koe(illieHTH BUTIPOMiHIOBAHHS.

Jliteparypa: 6a3oBa - 1, 4.

nomatkosa — 1,2.
3aBaHHs Ha caMOCTIHHY poOoTy: OnpaitoBaHHs Marepiany Jiekuiil. TijgecHi KyTu.

IIpakTuyHi 3aHATTA
OcCHOBHI 3aBJaHHA IMKIY NPAKTHYHUX 3aHATh - 3aKPIMUTH TEOPETHYHI IOJOKEHHS HaBYAIbHOI
JTUCIUIUIIHN, HAOYTH YMIHHS Ta TOCB1J iX MPaKTUYHOTO 3aCTOCYBAHHS.

Ne HazBa Temu 3aHATTS Ta nepesiik OCHOBHUX MUTaHb
3/m
Po3ain 1 KonBekTHBHMI Ten1000MiH

1. 3ansatTs 1. BuzHaueHHs IHTEHCUBHOCTI TEIUIOOOMIHY MPH Teuli piAKUX METalliB.
Jliteparypa: 5

2. 3aHaTTs 2. Bu3HaueHHs IHTEHCUBHOCTI TEIJI0O0OMIHY MpH Tedii pIAKUX METaiB.
Jlitreparypa: 5

3. 3ansaTTs 3. Po3paxyHOK TETUI00OMIHY IPH BUCOKHX IMIBUIKOCTSX Ta30BOTO MOTOKY.
Jliteparypa: 5

4, 3ansatts 4. TermooOMiH B 0yHO(GAa3HOMY OUTAKPUTHYHOMY CEPEIOBHIIT.

Jliteparypa: 5

Po3nxia 2 Tensio00min npu a3oBuX nepeTBOPEHHSIX

5. 3aHATTS 5. BusHaueHHs MIKpOXapaKTEPUCTHK MPOLECY KUTIIHHSL.
Jliteparypa: 5
6. 3anAtTTs 6. BusHaueHHs koeQillieHTIB TEIIOBI a4l MPY KUIIHHI Y BETUKOMY 00’ €Mi.

Jliteparypa: 5




7. 3ansaTTs 7. BusHaueHHs Koe]illi€HTIB TETUIOBI A4l MPU KUIIHHI Y BEJIMKOMY 00’ €Mi.
Jlitepatypa: 5

8. 3anaTTs 8. TermooOMiH NMpU KUITHHI 3 BILIMBOM BUMYIIIEHOT IIBHIKOCTI,
Jlitepatypa: 5
0. 3anaTTs 9. Bu3zHaueHHs KpUTHYHOI TYCTHHU TEIIJIOBOTO MOTOKY.

Jlitepatypa: 5

10. | 3ansarTs 10. Po3paxyHok kKoedilli€eHTIB TETUIOBI a4l MPU JaMiHApHIN TTIBKOBIM KOHACHCAITI.
Jlitepatypa: 5

11. | 3anarrsa 11. Po3paxyHok koedilieHTIB TEIUIOBIAAaYl IPU TypOYJIEHTHIN Teuii KOHIEHCATY.
Jlitepatypa: 5

12. | 3ansarrs 12. BusHavyeHHs BIUMBY pi3HUX GaKTOpiB Ha Koe(DIMieHTI TEIUIoBiAadl MpH
KOH/IeHCaIlii.
Jliteparypa: 5

13. | Bamsarrs 13. BusHaueHHs BIIMBY pi3HUX (akTopiB Ha KoedilieHTI TemoBiAnadl mnpu
KOH/IeHCaIIii.
Jlitepatypa: 5

Po3nin 3 Ten1006MiH BUNIPOMiHIOBAHHAM

14. | 3ansarTa 14. BusHaueHHs XapaKTePUCTHK BUIPOMiIHIOBAHHS.
Jlitepatypa: 5

15. | 3ansarTs 15.Po3paxyHOK TEII000MiHY BUIPOMIHIOBAHHSAM MIXK TUIaMH.
Jlitepatypa: 5

16. | 3ansaTrTs 16.Po3paxyHOK TEII000MiHY BUIPOMIHIOBAHHSAM MIXK TUIaMH.
Jlitepatypa: 5

17. | 3amsarra 17. Po3paxyHok Temao0OMiHy BUITPOMIHIOBAaHHSIM MiK Ia30M Ta TBEPIUMU TLIaMHU.
Jliteparypa: 5

18. | BamsaTTsa 18. Po3paxyHOK CKJIaTHOTO TEIIIOOOMIiHY.
Jliteparypa: 5

JlaGopaTopHi 3aHATTS

OCHOBHI 3aBIaHHS LUKy Ja0OpaTOPHUX 3aHSATh:

JlaGopaTopni poOGoTH mpu3HAYEH! i1 HAOYTTA CTYJAEHTAaMH JIOCBIly B TIOCTAHOBIII Ta IMPOBEACHHI
eKCIIEpPUMEHTIB 3 JIOCHI/LKEHHS TeMI0(i3MYHUX SBUIL, 00poOIli Ta aHaJli31 eKCIEPUMEHTAIbHUX JaHUX.

No

o/ Hasga naboparopHoi po6oTH

1. | Banarra 1
Poznin 1. Tema 1.1. Buznauenns koedillieHTy TEIJIOB1I1a4ul P BUIbHIA KOHBEKIII].

2.| 3aHaTTH 2.
Pozmin 2. Tema 2.1. JlochimkeHHs pesKUMIB Tedii 1BO(a3HOTO OTOKY.

3.| 3ansarrs 3.
Poznin 2. Tema 2.1. BuzHaueHHsS KpUTUYHOTO 3HAYCHHSI TETJIOBOTO TIOTOKY.

4.| 3ansarrs 4.
Po3pin 3. Tema 3.1. BuznaueHHs KyTOBOTro Koe(illieHTY BUIPOMIHIOBAHHS.

6. Camocriiina podoTa cTyIeHTa

CamocriitHa po0OoTa CTYy/AEHTIB MOJATa€e B 3aCBOEHHI JICKIIMHOTO MaTepiany, 3aKpilJIeHHI HOro HUITXOM
BUpIIIEHHS 3a7a4, oOpoOIl maTepiaiiB JadopaTOpHUX POOIT, MIATOTOBIN 10 MOIYJIBHOI KOHTPOJIHHOL
pobOTH Ta eK3aMeHY, BHKOHaHHI PO3PaxyHKOBOI poOoTu. Posmopin roguH camocTiifHOi poOoTH 3a
TEMaMH HaBeIE€HO B TaOIHUIII.

Tema 1.1. Oxpemi BUAM KOHBEKTUBHOTO TEIUIOOOMIHY 8

Tema 2.1. TernooOMiH NpH KUITiHHI 15

Tema 2.2 TemnooOMiH npu KOHAEHCAITIT 11




1-a yacTuHa MOAYJIbHOI KOHTPOJIEHOT POOOTH 2
Tema 3.1. Terns000MiH BUIIPOMiHIOBAHHSM 12
2-a yaCTUHA MOJYJIbHOT KOHTPOJIBHOT POOOTH 2
Po3paxynkoBa pobota 10
Ex3zamen 30
Bceboro rogun 90

IHosiTMKa Ta KOHTPOJIb
7. IogiTuka HABYAJBHOI JUCUMILIIHHA (OCBITHHLOI0 KOMIIOHEHTA)

HaBuaHHS TIpPOBOAWUTHCA y BUTIJSAI TOTOKOBUX JIEKIIA 3 BHUKOPUCTAHHSIM JIiallPOEKTOPA,
MPAKTUYHUX 3aHATH 3 €KCIPEC-OMUTYBAHHM, JA0OpaTOPHUX POOIT B Tabopatopii.

e 3aHATTA NPOBOAATHCSA BIANOBITHO 110 PO3KJIALy, 3alli3HEHHS HE JONYCKalOThCSA. BinBimyBaHHS
3aHATH € 000B’ I3KOBUM.

e Ha mnpakTHYHHX 3aHATTAX CTYIEHTH IMPALIOIOTh CaMOCTIHO, BHKOPHCTOBYIOYH JOBIIIKOBY
JiTepaTypy.

e [lepen BukoHaHHSAM Ja0OPATOPHUX POOIT 3’ SICOBYETHCS CTYIIHb TOTOBHOCTI CTYAEHTIB 10 POOOTH 3
nabopatopHuM oOmagHaHHsAM. [licns mpoBeneHHS poOOTH Ta OOpPOOKH pe3yJbTaTiB J1adopaTopHi
pOOOTH IPUIMAIOTHCSI BUKJIaJaUeM.

e MoaynpHa KOHTPOJIbHA pOOOTa pO3/iieHa Ha Bl YaCTUHU, MUIIETHCS CAMOCTINHO, KOPUCTYBaHHS
JOJJATKOBUMH MaTepiajlaMy BUKITIOYEHO.

I[Tin yac HaBYaHHA, @ 0OCOOIUBO MPU MPOBEACHHI KOHTPOJIBHUX 3aXOJIB CTYJIEHTH MOBHUHHI CTPOTO
notpumysatuck Kogekcy yecTi, skuil 1ocTynHuil 3aB nocuiaHHsM : https://kpi.ua/code

8. Buam KOHTPOJIIO Ta peHTHHIOBA CHCTeMAa OLiHIOBaHHSA pe3ybTaTiB HaB4aHHA (PCO)

1. PeTuHT cTyAeHTa 3 KpeAUTHOTO MOy po3paxoByeTbes 31 100 GaniB, 3 HUX 50 GaniB ckiagae
ctapToBa 1mkanaa. CTapToBUIM peUTHHT (IPOTATOM CEMECTPY) CKIAJaeThes 3 0aliB, IO CTYAECHT OTPUMYE
3a BUIM poOIT, Ha/laHi B TaOIHII

Bun 3ansarts KUIBKICTb Oamu cyma OaiB
) BIJIIIOBI/I HA
[IpakTuuHi 3aHATTS 13 SAHATT Ixd=12 12
)+
2x0.5-1 2x7(teop.)
MKP +2x6(npak.)=26 26
) poboTa Ha 3aHATTI 4x0,5=2
Jlab 0 4
abopaTopil poboTH 3/1a4a J1.p. 5x2=10 12
Cyma BaroBux 0aJ1iB KOHTPOJIbHHMX 3aX0/iB 50
Ex3amen 50 100
3aoxouyBaibHi 1 mTpadHi Oau:
bamn
1. HecBoeuacHe BUKOHAHHS J1abOpaTOpHOT poOOTH -1

2. Kpurepii omiHIOBaHHS.

[IpakTuyHi 3aHATTS - BINOBI/II HA 3aHATTSX:
a) MOBHICTIO MTPABIJILHO HAJIaHA BIAMOBI/Ib OIIIHIOETHCS B 4 6amu;
0) 4aCcTKOBO Haj[aHa BIJMOBIIb OIIHIOETHCS B 3 Oaiu;
B) BIJIMTOBIJIb 13 CYTTEBUMH ITOMHJIKAMH OLIIHIOETHCS B 2 Oanu;



I') HEMPABWJIBHO HA/IaHa BIAMOBIAb OLiHIOETHCS B 1-0 Oais.
3a ceMecTp KOXKEH CTYACHT 3 pa3u MPOXOJUTh EKCIIPEC-OMUTYBaHHS.
MonyiibHa KOHTPOJIbHA POOOTA.
- Teopernuyna yactuaa MKP oIliHIO€TbCS TAKUM YHHOM:
- ToBHA BiANoBiah (He MeHIe 90% noTpidHOI iHpopManii) — 7 Gais;
- JIOCTaTHBO MOBHA BiAMOBIAL (He MeHIIe 75% moTpiOHOI iH(opMartii), abo MoBHA BiAMOBIb 3
HE3HAYHUMH HETOYHOCTSIMU — 6-5 Oamu;
- HemnoBHa BianoBiap (He MeHie 60% noTpiObHo1 iHpopMallii) Ta He3HAYH1 TOMUIKU— 4-3
Oanu;
- BIJMOBIJb MICTUTh CYTTEBI TOMUJIKY - 2-1 Oai;
- HE3aJI0BLIbHA BIAMOBIIK, a00 ii BiCyTHICTH - () OauiB.
- Ominka npakTu4Horo 3aBaanHs MKP:
- mpaBWIbHA BIATIOBIAL — 6 OaiB;
- € HeCYTTEBI OMMIIKH, aJie X1/ po3B’ 3Ky BipHUIi — 5-4 Ganu;
- € CyTT€BI MOMIJIKH B METOJIUIII Ta TipaxyHKax -3-1 Oa;
- BIACYTHI po3B’s130K - 0 OaiiB.
JlaGopaTtopHi poboTu
a) MpaBUWJIbHO OopMIIeHa POOOTa 3 MPABUILHUMU pe3ybTaTaMu 00poOKku — 2 Oanu;
0) po0oTa 3 HEe3HAYHUMH IIOMHUJIKAMH y 00poOIIi -1 6an
B) HEMPAaBUIBHO oopmieHa podoTa 31 3HaYHUMHU TOMIIIKaMu -0 OasiB.
Cyma BaroBux 0ajiB KOHTPOJIEHUX 3aXOIB MPOTIroM cemecTpy ckiaaae: Rc =50 6asi.
3. ExzameHn
Ex3amenaniiiga cknanosa mkany: Rg = 50 oaJis.
Ex3ameH cknagaeTbes B TUchMOBiH ¢opMi. KoxkHe 3aBaHHS MICTUTH JIBa TEOPETHUHUX MUTAHHSA 1
OJIHE TIPAaKTHYHE, MePeTiK MUTaHb HaBEJCHUH y 10AaTKy. TeopeTuyHi MUTaHHA OIiHIOIOThCA B 17 OariB, a
npakThuyHe B 16 Oanis.
CucreMa OIIHIOBAHHS TEOPETUYHOTO MATAHHS :—
- moBHa Bianosiab (He MeHie 90% notpibHoi iHdopmarii) — 15 — 17 Ganis;
- JIOCTaTHbO MOBHA BIANOB1Ab (He MeHIe 75% noTpiOHoi iH(popMallii, a00 HE3HAUHI
HeTouyHOCTi) — 13 - 14 Gamnis;
- HemoBHa BiAMoBiab (He MeHIIe 60% moTpidbHOT iH(pOopMartii Ta Aeski momumikn) — 10-12
OauiB;
- BIJIMOBIJb MICTUTH CYTTEBI MOMIWIKH 6-9 OaltiB;
- He3aJ0BLIbHA BIANOBiAbL 1-5 Oanis;
- BiacyTHs BiAnoBias 0 6aiis.
Cuctema OIIHIOBaHHS MPAKTUYHOTO MUTAHHS:
— TIOBHE, O€3MOMUIIKOBE PO3B’si3aHHs 3aBnaHHs — 11-16 Ganis;
— TIOBHE PO3B’sI3aHHS 3aBJIaHHS 13 HECYTTEBUMHU HETOYHOCTSIMU —/ - 10 Ganis;
— 3aBJIaHHS BUKOHAHE 3 ICBHUMH HeloaikaMu — 1 - 6 Oais;
— 3aBJlaHHS HEe BUKOHAHO — () OaiB.
4. Ha nepuuit (8- TvoxaeHb) Ta Apyrii (14-i THXKIIEHb) aTecTallil CTyIeHT OTPUMYE «3apaxOBaHOY, SIKIIIO
BiH HaOUpae He MEHIIE MMOJIOBUHU MaKCUMaJIbHO MOXIIMBOI KUIBKOCTI OasliB 3a BIATOBIAHUM MEPio.
YMOBOIO TONYCKY JI0 €K3aMEHY € 3/1a4a BCIX J1ab0paTOpHUX POOIT Ta 3aXUCT KypCOBOT pOOOTH.
Peittunr Rp cTyneHTa CKIIaaeThesl 3 pEUTHUHTY, OAEPKAHOTO MPOTATOM CEMECTPY 3 YpaxXyBaHHIM
320X04UyBaJIbHUX 1 mTpadHux O6aiB Re, 1 peUTHHTY Horo eK3amMeHaIliiHo1 OIIHKH
Rp=Rc + Rg
Rp =100 6axiB

Tabnuist BIAMOBITHOCTI pEHTUHTOBUX OajIiB OIIHKAM 3a YHIBEPCUTETCHKOIO IKAJIOIO !
Kinekicts 0aniB Orinka
100-95 BigmiazO
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10.
11.
12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
217.

28.
29.

94-85 yxe mobpe
84-75 Jlo6pe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Meumuie 60 HeszagosinpHO
He BUKOHaHI yMOBH JIONTyCKY He nonymieno

JonarkoBa indopMailisi 3 TMCHUILTIHA (OCBITHBOT0 KOMIIOHEHTA)

HepeniK IIMTaHb, sIK1 BUHOCSIThCS Ha €K3aMeEH 3 KpCaAUTHOI'O MOAYJIA

Oco0MBOCTI TEIJIOBIAAY1 Bi/I CTIHKH, III0 OMHUBAETHCS BUCOKOIIBHIKICHUM ITOTOKOM Ta3y.
Mexani3M Tedii IIIBKM KOHJEHCATy W IHTEHCHUBHICTh TEIUIOOOMIHY MPHU KOHJEHCAIlll mapu
yCepeInHI TOPU30HTAIBHOI TPYOH.

AmHaJti3 nporecy Terioo0MiHy BUIIPOMIHIOBAHHAM MK OITYKJIMM TLIOM i HOTo 000JIOHKOIO.

3MiHa MO JIOBXKHHI HapomneperpiBajibHOI TpyOH, 110 OOIrpiBaeThCs, MPH MoJadi B HeEi piIKOro
TEIUIOHOCIS TaKUX BEJIUYUH: KoedilieHTa Temnosignadi, cepeanboi Ty, Ter TpyOH, icTuHHOTO #
0aaHCOBOI'O MAPOBMICTY.

[TpryrHM, MO0 CIPUYMHSIOTHCS BUCOKY IHTEHCHBHICTH TEIUIOOOMIHY NMPH  KHITIHHI Y BEITHKOMY
00'eMi B MOPIBHSIHHI 3 TEIJIOBIIa4€IO MPU BUIbHIN KOHBEKIIiT 0THO()A3HOT PiIUHHY.

BB Ha TemiooOMiH Tpu KOHACHcamii mapu (akTopiB, MO HE BPaXOBYIOTHCA TEOPIEIO
Hycenpra.

Oco0mmBOCTI BUIPOMIHIOBaHHSA Ta3iB, MapiB 1 MEPEHECEHHS CEHeprii B IOMIMHAIOYOMY
CEPEIOBHIIII.

YMOBH BUHUKHEHHS MTAPOBOi OyIbOAIIKK Ha CTIHII NP HATPiBi PIAMHHU Y BETUKOMY 00'eMi.
[Tporiecn Teuil MIIiBKM KOHJEHCATy 1 MpOLECH TEII0OOMiHY NpH KOHJEHcalli HacH4eHOol
HEPYXJIMBOI TIapyM Ha OJWUHOYHIA TOPH3OHTANBHIM TpyOdi W Ha BEPTHKAIBHOMY IyYKY
TOPU30HTAIBHUX TPYO.

OCHOBHI NOHATTS i BU3HAUEHHS TEIUIOOOMIHY BUIIPOMIHIOBAHH M.

[lepeBaru Ta HEIOMIKK PIAKUX METANTIB, SIK TEIJIOHOCIIB.

XapakTepuCTUKa MapaMeTpiB TMpOoLeCy KWIIHHA: BIAPUBHUM JiamMeTp mapoBoi OynbOarky,
4yacToTa BIJIPHUBY OAMHOYHOI MapoBoi OynbOamiky, 3MiHAa TEMIIEpaTypu CTIHKM IiJ] HTapOBOIO
Oynb0aIKoro.

[aTeHcudikaiisa Ternaoo0MiHy IPH KOHACHCAIIII.

3B'I30K pEXUMIB Teuil TEMJIOHOCIS W peXHMIB TEIUIOOOMIHY B KaHall, 0 OOIrpiBaeThCs, MpPU
HAJIKPUTHIHOMY THCKY.

Oco6mBOCTI TEMII000MIHY MIX PO3PIPKEHUM ITOTOKOM Ta3y 1 CTIHKOIO.

Oco0nuBocTi TEMIO0OMIHY MPH Teuli PIAKOTo METay.

BrnuB pexxumy Teuii MIiBKM KOHJIEHCATy Ha IHTEHCHBHICTH TEIUIOOOMIHY NpPH KOHAEHCcAIll Ha
BEPTHUKAJIbHIN MOBEPXHI CyX0i HACUYEHO1 apH.

OCHOBHI 3aKOHHM BUITPOMIHIOBaHHS.

OCHOBHI MOHATTS ¥ BU3HAUEHHS TEIIOOOMIHY 10 PO3P1KEHHUX Ta3iB.

Kpwu3a teriosigadi mpy KAIiHHI B yMOBaX BUIBHOTO PyXY.

TernnooOMiH BUITPOMIHIOBaHHSIM MIK OITYKJIUM TLJIOM 1 HOro 000JIOHKOIO.

3MiHa peKUMIB TETIOBIA/1a4l HA KPUBIM KUITIHHS.

OcCHOBHI TOHATTS Mpo Tpoiec KoHaeHcamrii. [locraHoBka 3amayi Il aHATITUYHOTO PIIIEHHS
TEIIO0OMIHY NPH JJaMiHAPHOMY PEXHUMI Tedii KOHAEHCaTy.

TennoBi 1 TiApoAMHAMIYHI TPOIECH TPH KpU3l TEIUIOBIAAa4l B YMOBaX KHUIIHHS TIPH BUIBHOMY
pyci piauHu.

TennooOMiH BUIIPOMIHIOBAaHHSIM y CHUCTEMI Til 13 TUIOCKOIApaJeIbHUMH TOBEPXHSIMU. Brius
HasIBHOCTI €KpaHiB.

BruiB mBHAKOCTI BUMYIIIEHOTO PYXY PiIMHA HAa IHTCHCUBHICTh TEIJIOOOMIHY MPH KUIIIHHI.
Oco6mBOCTI TEI000MIHY MTPH TeUii TETIOHOCIS B 0071acTi OIISKPUTUYHHUX THUCKIB.

Kpusu TeroBinmadi npu BUMYIIEHOMY PYCl TEIUIOHOCIS, 10 B 00IrpiBa€eThCs TPyoOi.

YMOBU BUHUKHEHHS MTAPOBOi OyNbOAIIKK Ha CTIHII MPH HATrPiBi PIIUHH Y BETUKOMY 00'eMi.



30. MexaHni3M BiABOIY TEIUIOTH BiJ TETUIOBUIISAIOUO] MOBEPXHI OJMHOYHOIO MMAPOBOIO OYIHOAIIKOIO
IpY KUMiHHI B yMOBaX BiJILHOTO PYyXY.

Po6ouy nporpamy HaBYaJIbHOI AMCHUILIIHM (CHIA0YC):

Cruageno norerrom kadenpu AE Ilesenem €Brenom BikropoBuuem

YxBajieno kapenporo AE (mpotoxos Ne 20 Bix 12.06.2024p.)

IMoroa:keno Metonuunotro komicietro HH IATE (mpotokon Ne 10 Big 25.06.2024p.)



