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1. 3araabHa indgopmauis nNpo BUKJIaAa4a

[1Ib: I'akan I1aBno I'puroposuu.

[Tocana: npodecop kad. aepokocMigHOT
TETJIOTEXHIKH.

HayxoBwuii cTymiHb: A-p TEXH. HayK.

Buene 3BaHHA: NOIIEHT.

[lepenik TUCIUILIIH, SIKI BUKIIAJIAE:

- MOJEIIOBAaHHA Ta  PO3PaxyHOK
MPOLIECIB B EHEPreTUYHUX CUCTEMAX;

- cucTeMHM 3a0e3MeuUeHHsl TEIJIOBOro
peXKUMY.

HampssiMmu  HayKoBUX  JIOCHII>KEHb:
IHKEHEPHUN CHUHTE3 TeIIOCHEPTeTH-
HUX CHCTEM OO0 €KTIB aepOKOCMIYHOI
TEXHIKH.

KonrakThHa indopmaris: +38 (097) 441-
85-78, p.gakal @khai.edu

2. Onuc HAaBYAJIBLHOI TUCIUILTIHHA

®dopma 3100yTTs OCBITH Jenna

Cemectp 3,4

MoBa BUKIaaHHSA YkpaiHnceka

Tun aucuMIuIHT O060B’s13Kk0Ba

OO6csr AMCUUIITIHU 9 kpemutiB  €KTC/270 romun (104

AyIUTOPHUX, 3 SKHUX: JIEKIiT — 56, mpakTH4Hi —

16, maboparopui — 32; CP3 — 166).

Buau HaBuanbHOT MISIIIBHOCTI Jlekuii, mpakTuuHi Ta 7a00paTOpHI 3aHSITTA,
camocTiifHa poboTa.

Bunu xonTpoito IloToYHMI KOHTPOJIb, MOAYJIBHUN KOHTPOIIb,
CEeMECTPOBUI KOHTPOJIb — 3aJIiK Ta 1CIHUT.
[Ipepeksizutu MatemaTuuHuil aHani3, BCTYyM 10 (axy.
Kopexksizutu dizuka, MaTeMaTUIHUIN aHAITI3.
ITocTpekBizuTu OcHOBU  eHepro3oepiratounmx  TEXHOJOTIH,

TEIUI0- MAaCOOOMIH.

3. Mera Ta 3aBJaHHA HABYAJbHOI JUCIHHUILIIHHA
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Meta — ¢QopmyBaHHI CHCTEMH 3HaHb, CIOCOOIB MisUIBHOCTI Ta TBOPYUX 3110HOCTEH 3
MaTeMaTHUYHHUX MCTOIIiB MOAOCJIOBAHHSA TepMOI[I/IHaMi‘-IHI/IX HpOHeCiB B TCINIOCHCPICTUYHUX
00’€eKTax.

3aBjJaHHsl — BHBYMTH OCHOBHI IIOJIOK€HHS TEXHIYHOI TEPMOJWHAMIKH, BMITH
BUKOPHUCTOBYBATH X JUII BUPIIICHHS 1H)KCHEPHHUX 3aBJaHb B TEIJIOCHEPTeTUYHIH rarysi.

KommnerenTHocTi, siki HAa0yBalOTHCA:
Inmezpanvni komnemenmmuocmi
Iicna 3axinuenns yiei npozpamu 3000yeau oceimu 6yoe 30amen:

- 3MaTHICTh PO3B’SI3yBaTH CKJIAJHI 3arajbHi, CIEIiali3oBaHi 3a1a4l Ta MPaKTHYHI MPoOIeMHU
TEIUIOCHEPTeTHYHOI Taiy3i, MmO TNepeadadae 3acTOCYBaHHS TIEBHHX TEOpid Ta METOIIB
€JIEKTPUYHOI IHXKEHEPIl 1 XapaKTepU3y€eThCsI KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB;

- 3naTHICTH pealli3yBaTH CBOi IpaBa 1 OOOB’S3KM K 4YJE€HA CYCHUIbCTBA, YCBIIOMIIIOBATH
[[IHHOCTI TPOMAJSIHCHKOTO (BLIBHOTO JIEMOKPATUYHOTO) CYCIIJIBCTBA Ta HEOOXITHICTH HOTO
CTaJIOTO PO3BUTKY, BEPXOBEHCTBA MPaBa, Mpas 1 CBOOO TIOIUHH 1 TpOMaJsIHIHA B YKpaiHi;

- 34aTHICTb BYUTHCS 1 OBOJIO/IIBATH CYyYaCHUMU 3HAHHSIMU;

- 34aTHICTb 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlisX;

- 3partHicTh 10 nomyKy, o0poOIeHHs Ta aHali3y iH(OopMalii 3 pI3HUX JKEped;
- 34aTHICTb CHOUIKYBAaTHUCA JEP>KaBHOK MOBOIO K YCHO, TaK 1 MUCHMOBO;

- 31aTHICTh NpuiMaTH OOIPYHTOBAHI PIlLICHHS.

@Daxoei Komnemenmuocmi
Iicna 3axinuenna yiei npozpamu 3000yeau oceimu oyoe 30amen:

- 3aCTOCOBYBATH BIJINOBIAHI KUIbKICHI MaTEMaTUYHI, HAYKOBI 1 TEXHIUYHI METOJU 1 KOMI'IOTEpHE
porpaMHe 3a0e3Me4eHHs /Ul BUPIIIEHHs! 1HKEHEPHUX 3aBJaHb B TEIJIOEHEPreTUYHIN raysi;

- 3aCTOCOBYBaTH 1 IHTErpyBaTH 3HAHHS 1 PO3YMIHHS IHIIMX IHXEHEPHUX JUCHMIUIIH JUIs
BUpIIIEHHS NTpodeciiiHuxX npodiem;

- IMMPOCKTYBATU Ta CKCITYAaTYBAaTHU TCIIJIOCHCPICTUYHE O6J'Ia,Z[HaHH$I;

- BUSBJATH, Kiacu(iKyBaTH 1 OLIHIOBAaTH €(PEKTHBHICTh CHCTEM 1 KOMIIOHEHTIB Ha OCHOBI
BUKOPHCTAHHS aHATITUYHUX METOJIIB 1 METO/1IB MOJICITIOBAHHS B TEIJIOEHEPTreTUYHIN ramtysi;

- BU3HAYaTH, JOCIIUKYBaTH Ta PO3B’sA3yBaTHU MpoOieMu y cdepi TEIIOCHEPreTHKH, a TaKOX
1IeHTU(QIKYBaTH OOMEXEHHS, BKIIIOUAIOYM Ti, IO TOB’A3aH1 3 1HKEHEPHUMHU acleKTaMH 1
pobIeMaMu OXOPOHH MPHUPOJIU, CTATIOTO PO3BUTKY, 3/10pOB’s 1 O€3MEKH Ta OLliIHKaMH PHU3UKIB
B TEIJIOGHEPTeTUYHIN ray3i;

- BPaxoOBYBAaTH IIUPLINH MDKIUCUUIUTIHAPHUN 1HKEHEPHUN KOHTEKCT Y IpodeciiHil TisIbHOCTI
B chepi TerI0eHepreTHKY,;

- BUKOPUCTOBYBATH TEXHIYHY Ta HAyKOBY JIITepaTypy Ta iHIII JpKepena iHdopmauii y
npodeciiiHiil AISTTBHOCTI B TEIUIOCHEPTeTHYHIN Taty3i;

- 3aCTOCOBYBATH 3HAHHS Ta MiJXOAU TEPMOJUHAMIKH, TEINIOMacOOOMIHY, T1IpOra30JuHAMIKH,
TEIIO(I3UYHNUX BIACTUBOCTEH PEUOBHH Uil aHalli3zy e(EeKTUBHOCTI TEIUIOTiIPaBIIYHUX



MIPOIIECIB, PO3PAXYHKY, MPOCKTYBAHHS TETUIOEHEPTETUYHOTO OOJIaIHAHHS Ta PalliOHAIHHOTO
BUKOPUCTAHHS EHEPTETUYHUX PECYPCIB;

- BUKOPUCTOBYBATH CyYacHI BHMIPIOBAJIbHI HpPWIATH UL PO3B’s3aHHA mpolOiieM y cdepi
TEIJIOCHEPTETUKH.

OuiKyeTbCs, IO MICs ONMAaHyBaHHS IMCLUUIUIIHM 3/100yBaueM OyAyTh IOCSTHYTI HACTYIHI
IpoTpaMHi pe3yJbTaTH HaBYaHHS 1 BiH Oyne:
Ilpozpammui pezynomamu Haguanus:

»  Po3yMiHHS MDKAMCIMILTIHAPHOTO KOHTEKCTY CHeliaibHOCTI «TermoeHepreTuKay;

» AmnanizyBaTH i BUKOPHUCTOBYBATH CYYacCHi 1HXKCHEPHI TEXHOJIOTII, MPOIECH, CUCTEMH i
obnamHaHHA y chepi TeII0CHePTeTHKH;

» OOumpat 1 3acTOCOBYBaTH MpHIATHI TUNOBI  aHANITHYHI, PO3PaXyHKOBI  Ta
eKCIIepUMEHTAIbHI METOM; IPABHIIBLHO IHTEPIPETYBATH PE3YIbTATH TAKUX JTOCIiKEHb.

Ilpoexmyeanns

»  BusiBiisatya, GopMyIIFOBaTH 1 BUPINIYBAaTH IHKCHEPHI 3aBJJaHHS Y TEIUIOCHEPTETHIIL; PO3yMITH
BaYUIUBICTh HETEXHIYHHUX (CYCNUIBCTBO, 30pPOB'S 1 Oe3MeKka, HABKOJHILIHE CEPEeOBUIIE,
€KOHOMIKa 1 MPOMHUCJIOBICTh) OOMEKEHb;

» Po3poOmatu 1 mpoeKTyBaTH CKJIaJHI BHPOOM B TEIUIOCHEPIETUYHIM rairysi, mporecu i
CHCTEMH, 1110 33]I0BOJIbHSAIOTH BCTAHOBIICHI BUMOTH, SIKi MOXYTh BKITIFOYAaTH 0013HAHICTh PO
TEXHIYHI ¥ HETeXHiuHi (CyCHiIbCTBO, 370pPOB'S 1 Oe3leka, HABKOJMIIHE CEpeIOBUIIIE,
€KOHOMIKa 1 MPOMHUCJIOBICTh) aCTICKTH.

Hocnioscenns

»  Bwmitu 3HaxoauTH HeoOXiqHY iH(pOpMAIIi0 B TEXHIUHIN JiTepaTypi, HAYKOBUX 0a3ax JaHHUX
Ta 1HIIMX JKepenax iH(opmallii, KpUTUYHO OLIHIOBATH 1 aHANI3YBATH ii,

» Marun nabopaTopHi/TeXHIYHI HaBUYKH, IUIAHYBaTH 1 BHUKOHYBaTH €KCIIEPHMEHTAIbHI
JIOCITIJDKEHHST B TEIUIOGHEPIeTHlll 3a JOMOMOIOK CY4YacHHX METOJUK 1 OO0JiagHaHHS,
OLIIHIOBATH TOYHICTh 1 HQAIMHICTh pe3ybTaTIB, POOUTH OOTPYHTOBAaH1 BUCHOBKHU.

1 HJICeHEPHAa npaKkmuKka

» Po3ymiTH KITIOYOBI acIeKTH Ta KOHIICMIlIi TEIUIOCHEPTeTUKH, TEXHOJIOTil BHPOOHUIITBA,
nepeayil, po3noauTy 1 BAKOPUCTAHHS €HEprii.

Cneuianvha npakmuka

» 34aTHICTh JOCTIDKYBAaTH Ta aHANI3yBaTH €(EKTHUBHICTh MPOIECIB y TEIUIOCHEPTETHYHHX
CUCTEMAX.

4. 3MicT HABYAJBLHOI JMCIUILIIHHA

MOAVYJb 1
3micToBHUi Mmoayab 1. Konyenmyanvno-wemooonoziunuil 6azuc mepmoouHamiKu.
Tema 1. ®eHoOMeHOJIOTIYHMHN MiIXiA TA 0CHOBHI BU3HAYEHHS TEXHIYHOI TEPMOIMHAMIKH.

- O3HalioMNienHs 3 (YeHOMEHONI02IUHUM NIOXOOOM MEXHIYHOI MepMOOUHAMIKU, NOHAMMAM
MEePMOOUHAMIYHOI  cucmemu,  Klacuixayiero  mepmMoOUHAMIYHUX — cUCmeM,  NOHAMMAM
MepMOOUHAMIUHO20 NPoYecy ma ix Kiacugikayiero, mepmoOUHAMIYHUM YUKTOM.



- Ilio uac camocmiiinoi pobomu 3000y8au onpaybogye mamepianu JaeKkyii, eupiulye
NPAKmMuyHi 3a0aui.

Tema 2. TepMiuHi Ta KaJOpUYHI MapaMeTPH CTaHY.

- Cmucna xapakmepucmuka mepmidHux ma KaiopuyHux napamempis cmany. Cmpykmypa
pisHaAnHA cmany. Pignannsa cmany 0 ioeanvnozo 2asy. Tennoemuicmo. Busnauenns menioemmnocmi
3a MONEeKYIAPHO-KIHemuyHoto meopicto. Cymiwi i0eanbHux easis.

- Jlabopamopni 3anamms. «I30mepmue cmucHeHHs 8Y21eKUCTI020 2a3yy», «AHani3 npodykmis
320PSHHA K CYyMiwi 10ealbHUX 2a3iey, po3e s3aHHs 3a0ay 3 BUSHAYEHHS MEPMIYHUX Napamempis
CMauy 3 BUKOPUCMAHHAM PIBHAHHS [0ealbHO20 2a3y, KANOPUYHUX NAPpAMEempie CMaHy 05 Yucmozo
2a3y ma cymiuli 2asie.

- I1io yac camocmitinoi pobomu 3000y68ay onpaybogye mamepianu J1eKyii, 20myemscsi 00
3axucmy JnabopamopHoi pobomu, 6upiulye NpaKmuyHi 3a0ayi, GUKOHYE NepPuiy pOo3pPaxyHKOG)Y
pobomy.

Tema 3. [lapameTpu TepmMoguHamMiunoro npouecy. [lepiuii 3aKoH TepMoIMHAMIKH.

- llapamempu mepmoounamiyunoco npoyecy: poboma i menioma. Illepwui 3axon
MepMOOUHAMIKU 0Nl 3aKpumoi cucmemu. /{8l ¢hopmu 3anucy nepuio2o 3aKOHy MepMOOUHAMIKU.
3axon [icoyna. Pisuanna Maiiepa. Xapaxmepucmuuni ¢hynxyii. Cnisgionowenns Maxceena.

- Jlabopamopui 3anamms: «BusnaueHHs nosHOmMuU 320pAHHA NAIUBA 8 KAMEPI 320PAHHAY,
«3anosHenHs 8aKYYyMOBAHO20 Pe3ep8yapy».

- 11io yac camocmitinoi pobomu 3000y68ay onpaybosye mamepianu 1eKyii, 2omyemuvcs 00
3axucmy J1abopamopHux pooim, upiwlye HNpaKmMuyHi 3a0a4i 3 BU3HAYEHHS NApamempis
MePMOOUHAMIYHO20 Npoyecy, 3 BUKOPUCMAHHAM NEPULO20 3AKOHY MePMOOUHAMIKY, KATOPUUHUX
napamempie pe4o8uH 3 GUKOPUCMAHHAM cniggionouens Maxkceena.

Tema 4. Ipyruii 3axoH TepmoauHaMiku. L{MKIu TenyioBux ABUryHiB.

- @opmynrosanns 0py2o2o 3akony mepmoounamiku. L{uxn Kapno. Teopema Kapno. Enmponis
i Opyeuit 3akoH. OCHOBHA MEPMOOUHAMIYHA MOMONCHICIL — 00 €OHANHA NEPULO20 | OPY2020 3AKOHI8
mepmoouHamixu. Bnnue HepisHosadcHocmi Ha eghexkmugnicmv — yuxnig. Memoou nopieHsaHHA
PIBHOBANCHUX YUKNi6. 3acanbHe NPAULO 00EPHCAHHS BUCOKOEDEKMUBHO20 UYUKLY Menio8020
0gu2yHa.

- Ilio uac camocmiiinoi pobomu 3000ysau onpaybo8ye Mmamepianu aeKyii, eupiuye
NpaKmu4Hi 3a0a4i 3 6UsHa4eHHs napamempis yuxny Kapno, sminu enmponii 6 mepmoouHamiuHux
npoyecax, 20myemscsi 00 MOOYIbHO20 KOHMPOIIO.

MoayabHUH KOHTPOJIb 1
3micToBuii MoayJb Ne 2. Ilpoyecu y mepmomexanivnux cucmemax.
Tema 5. TepmoannamMivHi npouecw.

- Aneopumm awnanizy y3acanbHeH020 MePMOOUHAMIYHO20 npoyecy. I30xopuuii npoyec.
[3obapnuii npoyec. [3omepmiunuti npoyec. Adiabamuuti npoyec. Ilonimponnuil npoyec i tloeo
y3aeanvuiowde 3HaueHHs. OCHOBHI epynu  MmMepMOOUHAMIYHUX Npoyecis, IXHi eHepeemuyHi
Xapakmepucmuxu.



- Ilio uac camocmiiinoi pobomu 3000ysau onpaybo8ye Mmamepianu aeKyii, eupiuLye
NPAKMuyHi 3a0a4i 3 6UBHAYEHHS 3MIHU MEPMIYHUX MA KATOPUYUHUX NAPAMEmpis, eHepeemudHux
Xapakxmepucmux mepmoOUHaAMidHUX Npoyecis.

Tema 6. [lepmmii 3axKoH TepMoaMHAMIKH VISl TOTOKY. KomMnpecopu Ta aeranaepu.

- Ilepwuii 3axon mepmoounamixu 05 nomoky. Illoeni napamempu. Pignogasicna meuis easy
31 36eputenHaM mexniynoi pooomu. TepmoOunamiyHull aHanis i0earbHUx KOMIPecopis i 0emanoepis.
Bnnue HepisHosadxcHocmi Ha npoyecu CMUCHEHHS [ PO3WUPEHHS 8 KOMApecopax i 0emaHoepax.
Hiticna poboma peanvrux Komnpecopis i demanoepis.

- Ilio uac camocmiuinoi pobomu 3000ysau onpaybogye mamepianu aeKyii, eupiuLye
NPAKMUYHi 3a0a4i 3 UHAYEHHS 3MIHU NApamempie NOMOKY 3 BUKOPUCTNAHHAM NePUiO20 3aKOHY
MepMOOUHAMIKU, NOBHUX NAPAMEmpPI8, AHAI3 NPOYECi8 8 KOMRpecopax ma 0emaHoepax.

Tema 7. Indy3opu ta coma. AxiabaTHe Apocel0BaHHA. 3MIIIAHHSA Ta PO3AiJIeHHsS] MOTOKIB
rasy.

- Ilpoyecu 6 oughyzopax ma connax. TepmoOuHamiunuii poO3PaAxyHOK SUMIKAHHSA 2d3) Yepe3
38yarcyrouutl Hacaook. Llleudkicmo 38yky. Kpuza meuii. Hepignosasicna meuisi 6 KaHauiax 3 panmogoro
3MIiHOM nepepizy. Adiabamue Opocento8anHts i 1i020 BUKOPUCTNAHHSA OJisl NIOBULWYEHHS OO0 SHUMNICEHHS
memnepamypu 2a3y. Hughepenyitinuti ma inmezpanvHutl opocenv-epexmu. Tepmoounamixa npoyecy
3MIULYBAHHS 8 EMKOCMI. 3MIWAHHS | PO30LIEHHs NOMOKIG 2a3) .

- Ilio wac camocmiinoi pobomu 3000y6ay 0Onpaybo8ye mamepianu JeKyii, eupiulye
NPAKMUYHi 3a0a4i 3 8USHAYEHHs 3MIHU napamempie NOMOKY 8 COnuax, ougysopax ma Opoceisx,
WBUOKOCMI 38VKY, PO3PAXYHOK 3MIHU MEPMOOUHAMIYHUX NAPAMEMPIE NPU SMIUAHHI ma po30ineHH]
HOMOKI8, 20MYEMbCs 00 MOOYIbHO20 KOHMPOJIIO.

Mopay/ibHUI KOHTPOJIb 2
3micToBuii MoayJb Ne 3. Cucmemu 3 pazoeumu nepexooamu. Bonoze nogimps.
Tema 8. OcobmBocTi onucy cucremu 3 pazoBUMH nepexoaamu. Bosore nosirps.

- Pisuanna nepeposnooiny ¢as. Ilpasuno ¢gaz I'iboca. Daszosi diacpamu. Medwcosi Kpusi,
napamempu ¢has Ha medxncosii Kpusit, kpumuyna mouxa. Cmynins cyxocmi. Tennosuil eghexm
¢azoeozo nepexody. Pienannua Knaneupouna-Knaysiyca. Tepmoounamiuni enacmugocmi nedoepimoi
piounu. Tepmoounamiuni enacmueocmi nepeepimoi napu. Tabauyi ma diacpamu mepmoOUHAMIYHUX
enacmusocmeti ¢az. Bonoee nosimps. Kanopuuni enacmusocmi 6onozco2o nosimps. I-d odiacpama
60102020 nogimps. Tepmoounamiuni npoyecu y 801020My NOBIMPI.

- Jlabopamopui 3anamms. « Enepeobananc suxpoeoi mpyou», «llpoyecu 6 pesepgyapi, 36i0ku
sumikac 2az», « CmucHenHs nogimpsi 8 YuNiHOPi NOPUIHEBO2O OBUSYHAY.

- Ilpakxmuuni 3anammsa: po36’A3aHHA 3aA0aY 3 GUSHAYEHHS 3MIHU MEPMOOUHAMIUHUX
napamempis  npoyecax 3 )azo8umu nepexo0amu, 80J1020My NOSIMPI.

- 11io yac camocmitinoi pobomu 3000y68ay onpaybosye mamepianu 1eKyii, 2omyemuvcs 00
3axucmy 1a6opamopHux pobim, UpiuLye npaKxmudti 3a0a4i, 20myemuvcs 00 MOOYIbHO20 KOHMPOJIO.

MoayabHuil KOHTPOJIb 3

3microBHuit MoayJb Ned. IJuxknu mennocunosux ycmanoekax



Tema 9. TensioBa Manmua.

- Tennosa mawuna, 6U3HaA4eHHs il CMPYKMYpu 3 GUKOPUCMAHHAM NEPULO20 T OPY2020 3aKOHI8
mepmoounamixu. L{uxnu cazomypbinnux ycmanogok. L{uxn Bpatimona sik ochoéa pob6oyozo npoyecy
I'TY. Pecenepamusnuii yuxn. I'TY 3 npomidicnum oxono0aicensm i nioiepieom pooouozo mina. I'TY
3amKkHeHoeo  yukny. Lukiu — eazomypOiHHux — asiayiiHux  O0BUCYHIB:  MYPOOPEAKMUBHO2O,
mypo026uHmMo8020, mypo08aibHo20, 0BOKOHMYPHO20, 3 opcadicHol kameporw. I[HOukamopua
diazpama menniogoeo 08ucyHa nepioouunoi Oii; nepexio 6i0 Hei 00 MeEPMOOUHAMIUHO20 AHANLO2)Y.
Luxnu osueynis: Ommo, Huzensa, Tpunknepa; ix KK/[ ma cniecmaenenns. Luxnu napomypOinHux
yemanogok. Lluxkn Peunxina npocmuu i 3 nepecpisom napu. Bniue napamempis yuxkiy ma
eracmugocmetl pobouozo mina Ha egpekmugnicmo yuxny Penxina. Kozenepayivnuii yuxn. binaphi
yuxnu. Kombinosani eazonapomyp6inni ycmanosxku. I'TY y cknadi napomypoinnoi ycmanosxu. I'TY
3 BNOPCKYBAHHAM 600U AO0 napu. YmunizayiiuHuti YuKi.

- [lpakmuuni 3auamms: po3e’s3auHs 3a0ay 3 6USHAUEHHs NApaAMempis ma eHepeemuyHux
Xapaxkmepucmux pisHux YuKiie meniogux MauiuH.

- Ilio wac camocmiunoi pobomu 3000y8ay ONpaAybOBYE Mamepianu JeKyii, eupiuiye
npaKmuyHi 3a0a4i, BUKOHYE OpY2y PO3PAXYHKOB)Y pobomy) .

Tema 10. Xos10au/IbHI TA TENIOHACOCHI YCTAHOBKH.

- 3aeanvHi 6i0oMOCmi nPo XON00UNbHI MA MEeNJIOHACOCH yemaHnosku. L{ukiu nogsimpsanoi ma
NApOKOMNPECIUHOI X0I00UNbHUX YCMAHOB0K. Tenionacochi ycmaHnosKu.

- Jlabopamopne sanamms. « Enepeobananc 6 mypooxonoounsHuKy».

- Ilpakmuuni 3auamms: po3e a3aHHA 3a0a4 3 GUSHAYEHHS NApaMempie ma eHepeemudHux
Xapakmepucmux Xo100UIbHUX Ma menioHACOCHUX YCMAHOBOK. .

- 11io yac camocmitinoi pobomu 3000y68ay onpaybosye mamepianu J1eKyii, 20myemscs 00
30a4i 1a60pamopHoi pobomu, 8uUpiuLye NPAKMuUyHi 3a0ayi, 20MyEmMbcsi 00 MOOYIbHO20 KOHMPOIIO.

Mopny/ibHUH KOHTPOJIb 4

5. ImauBinyanbHi 3aBIaHHS.

HapuanbHuii 1uiaH nependayae BUKOHAHHS B SIKOCTI 1HAMBIAYAJIBHOTO 3aBJaHHS 2 pO3PaxyHKOBHX
poOiT. BuTtpatn yacy Ha ix BUKOHaHHS CKiIanaroTh 20 Ta 28 TOAWH BiIMOBIIHO 332 PaXyHOK 00CSTY
caMOCTiHOT poOOTH. Pe3ynbTaTu BUKOHAHHS POOIT CTYJEHT MOJA€ Y BUIVIAJI MOSICHIOBAJIBHHUX
3anmucok oocsrom Oinst 5...10 cropiHOK.

Ilepma po3paxyHkoBa po6oTa Mae Ha METi 3aKPIMUTH BiMOBIHI TEOPETHUYHI 3HAHHS 1 OTpUMATH
HEOOX1/IHI HaBUYKU MPAKTUYHHUX PO3pPaxXyHKIB TEPMOJMHAMIYHUX IMapaMeTpiB CyMilli MPOIYKTIiB
3rOpSIHHS PAaKEeTHOT'O JIBUTYHA.

BxiaHi1 gani: THCK, TemnepaTypa, 00’ €MHI 1011 IPOAYKTIB 3ropsiHHS. Tpeba BUSHAUNTH: Ta30BY CTaLy
CyMiIlli, MacOBi JIOJIi MPOJYKTIB 3TOPSHHS, TEIIOEMHICTD MPOIYKTIB 3TOPSHHS Ta CyMIllli, TOKAa3HUK
130€HTPONH, TYCTUHY Ta TUTOMHIA 00’ €M CyMillll, MOJIEKYISPHY Macy IPOAYKTIB 3TOPSHHS Ta CyMiIlIi.

Po6oTy BUKOHYIOTH MPOTATOM ILIOCTOTrO-AECATOrO THXKHIB TPETHOTO CEMECTPY; Ha OJUHAILATHHA
TUXJICHb NpU3HaueHui 11 npuitom. banu 3a po3paxyHKoBY poOOTY HapaXxOBYIOTh 3TiHO SIKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHS.



Jlpyra po3paxyHkoBa po0oTa Ma€e Ha METi 3aKpIMATH BIJMOBIIHI TEOPETUYHI 3HAHHS 1 OTPUMATH
HEOOXiJHI HABUYKH MPAKTUYHHUX PO3PaXyHKiB TEPMOJIMHAMIYHUX MPOLECiB. 3 OrsAAy Ha MaiiOyTHIN
(hax TEMOIO PO3PaxyHKOBUX POOIT € TEPMOAMHAMIYHHUI aHAII3 IUKITY TYpOOPEaKTUBHOTO JIBUTYHA.

Ockinpku aucnuiUiiHa «TexHidyHa TepMOAMHAMIKA» PO3MIISIae iIeani3oBaHl poOodi MporecH
TEIJIOBUX MAallIWH Ta iX BY3JiB, B 3rajlaHii poOOTiI yci PO3paxyHKH BUKOHYIOTH BiJITOBITHO 0
000pOTHUX (PIBHOB2XHUX ) TIPOIIECIB 1 CTAHIB.

BxinHi gaHi: napaMeTpu 0TOYYIOYOTO CEPEeIOBHUINA, IBUKICTD MOTOKY IOBITPSI, IIOBHA TEMIIEPATypa
Ha BXO/Jli B TypOiHy, MacoBa BUTpAaTa MOBITPSL.

Posrnsinatotbess moBHI mapameTrpu. Tpeba BU3HAYUTH ONTUMAbHY CTYIIHb CTUCHEHHS B
KOMITpECOPi, 10 3a0e31eyye MaKCUMalbHy poOOTY BUTYHA; ISl BU3HAYEHOI ONITUMANIBHOI CTYIEH]
CTHUCHEHHSI B KOMIIPEcopi OOYUCIUTH TEPMIUHI Ta KaJOPUUHI apaMeTpH B XapaKTEPHUX PO3THHAX
JIBUTYHA Ta MOOYAyBaTH LUKJIU B p-V, T-S, i-s KOOpAMHATAX IS MOBHICTIO 3BOPOTHUX MPOIIECIB Ta
MPOLIECIB 3 ypaxyBaHHAM BTpAT (HE3BOPOTHHUX). Takok pO3paxoOBYIOTHCS IHTETpabHI MMapamMeTpu
JIBUT'YHA 3 3BOPOTHUMHU Ta HE3BOPOTHUMHU IIPOLIECAMH.

Po6oTy BHUKOHYIOTH MPOTSATOM JECSITOrO-4YOTUPHAIUATOTO THXKHIB YETBEPTOrO CEMECTpy; Ha
I ITHAIIATAN TYOKIIEHb TPHU3HAYCHUH ii mpuiioM. banmm 3a po3paxyHKOBY poOOTy HapaxOBYIOTh
3TIIHO SIKOCTI Ta CBOEYACHOCTI 11 BUKOHAHHS.

6. MeTOI[I/I HaBYaHHSA

CrnoBecHi, HA0YHi, TPAKTUYHI.

7. MeToau KOHTPOJIIO

[TorouHuii KOHTPOJIb (TEOPETUYHE ONMMUTYBAHHS, BUKOHAHHS JIAOOPATOPHUX pPOOIT i poO3B’s3aHHSA
MPAKTUYHUX 3aBJIaHb), MOAYJIbHUI KOHTPOJIb (TECTYBAaHHS 3a pO3JIaMH Kypcy) Ta/a0o miACyMKOBUN
(ceMecTpoBHii) KOHTPOJIBb (3aJTiK/iCTINT).

8. Kpurepii ouiHioBaHHs Ta po3mojiji 6aJjiB, AKi OTPUMYIOTH CTYA€HTH

Tabmuus 8.1 — Poznonin 6ainiB, sIKi OTPUMYIOTH 3/100yBaui OCBITH

banu 3a ogne 3anaTTs | KinmbKicTh 3aHATH CymapHa

Ck1az1oBi HaB4YaJIbHOI POOOTH L .
(3aBHanHA) (3aBHaHp) KIUJIBKICTh 0aJIiB

3micToBHUI MoayJb 1

AKTUBHICTB M1 4ac ayIUTOPHOI pOOOTH 0...0.5 8 0...4
I]il)/lgi(T)HaHHﬂ 1 3aXUCT 1a0OPaTOPHHUX 0.2 4 0.8
MonynbHUI KOHTPOIb 0...30 1 0...30
3micToBHUI MOaYJIb 2
AKTUBHICTb T/ 4ac ayAUTOPHOI poOOTH 0...0.5 4 0..2
I]il)/lgi(T)HaHHﬂ 1 3aXUCT 1a0OPaTOPHHUX 0.2 4 0.8
MonynbHuI KOHTPOIb 0...30 1 0...30
Bukonanns i 3axuct PP 0...18 1 0...18

Ycboro 3a cemecTp 0...100
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Cemectp Ned

banu 3a ogne 3anarTs | KinbkicTh 3aHATH Cymapna

Ck1a1oBi HaBYaJIbHOI POOOTH L .
(3aBmaHHs) (3aBmaHb) KUTBKICTB OauTiB

3micToBHUI MOaYJIb 3

AKTHUBHICTB TiJl 4aC ayTUTOPHOI poOOTH 0...0.5 12 0...6
I]?(I)/Iéci(;HaHHﬂ 1 3aXHCT Ta00PaTOPHUX 0. 2 4 0. 8
MonynpHu KOHTPOJb 0...25 1 0...25
3micToBHUMI MOYJIb 4
AKTHUBHICTB TiJl 4ac ayTUTOPHOI poOOTH 0...0.5 12 0...6
MonynpHu KOHTPOIb 0...29 1 0...29
I])B(I)/I(;E)FHEIHHH 1 3aXHCT Ja0OPATOPHHUX 0.2 4 0.8
Bukonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemectTp 0...100

CemecTpoBuii KOHTPOJIb (icnum/3anik) MPOBOIUTHCS Y pasi BiIMOBHU 3700yBaya OCBITH BiJ
OaJIiB IMiJICYMKOBOI'O KOHTPOJIO M 3a HASABHOCTI JOIMYCKY 1O icnumy/zaniky. Ilig dac ckiamaHHs
CEeMECTPOBOTO icnumy/3aniky 3100yBad OCBITH Ma€ MOXKJIMBICTh OTpuMaTu Makcumym 100 Gatis.

biner nns icnuTy/3amiKy CKiIagaeThes 3 8 3anuTaHb. 3 HUX 4 3aUTaHHS — TEOPETHYHUX Ta 4

IUTaHb — IPAKTUYHHUX. 3a TEOpETHYHE MUTAaHHS MAaKCUMaJIbHA KiJIbKICTh OalliB — 5, 3@ MpakTHYHE —
20.

Tabmung 8.2 — llkana oniHioBaHHs: OanbHa 1 TpaaULiHA

Cyma Ganis 3 Bl B Omuinka Ui eKk3aMeHy, Kypcoso2o npoekmy (poOOTH), TIPAKTUKU
HaBYAILHOT JISIIILHOCTL H A Y> KyP P VP - TP
90-100 BinMin=HO
75-89 Hobpe
60-74 3aI0BUILHO
01-59 HE33JI0BITHHO 3 MOKIIUBICTIO TOBTOPHOTO CKIIQAaHHS

Kpumepii oyinrosannsa pooomu 3000yeaua npomazom cemecmpy
CemecmpiNe3

3aoosinvno (60-74) — mamu 3uanns i yMikHs 015 3a0e3NeYeHHS NPOSPAMHUX PE3YIbIMaAmié HAGUAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pobomy ma MoOyibHe mecmy8anHs. 3Hamu
MepMiyHi napamempu Cmawy, OCHO8HI MePMOOUHAMIUHI NPOYeCH, PIBHAHHS CMAHY OJis iI0ealbHO20
2azy, cymiwli i0eanbHux 2dsie, KAlOpudHi napamempu cmawy, napamempu npoyecy (poooma i
menioma, MenI0EMHOCMI), Nepuluil 3aKOH MePMOOUHAMIKY ONA 3aKpUmoi cucmemu, pi6HAHHA
Maiiepa, yuxn Kapno, aneopumm ananisy mepmoouHamiuno2o npoyecy, PiGHAHHL Nepulo20 3aKOH)
MepMOOUHAMIiKY Ol NOMOKY, HNOBHI napamempu, mMepMOOUHAMIYHULL AHANI3 KOMNpecopie i
Odemanoepis, OiticHy poboma KOMnpecopis i 0emanoepis, mepmoOUHAMIYHUL PO3PAXYHOK GUMIKAHHSL
2azy, weuodKicms 38yKy, ougeperyitinull ma iHmespaivHuill opoceiv-eexmu. Ymimu: eusHavamu
mepMiuHi ma KalopuuHi napamempu Cmauy, po3paxo8yeamu  OCHOBHI MePMOOUHAMIYHI
xapakxmepucmuxu npoyecy, epagiuHo 300pasdcysamu npoyecu 8 mepmMoOUHaAMIYHUX KOOPOUHAMAX,
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pO3paxosysamu napamempu npoyecy GUMIKaHHs, CMUCHEHHS Ma PO3UUPEHHs 2a31i8 8 KOMNpecopax
ma oemanoepax, usnadamu 6ionocHi KKJ/[ 0bnaonanms 3 ypaxy8aHHsam He3g0pomHOCmi npoyecie.

Joope (75-89) — mamu 3nanmns i yminua O0ns 300e3neUenHs NPOSPAMHUX Pe3YbIMamie HAGYAHHS.
30amu nabopamopui pobomu, 3axucmumiu po3paxyHKogy pobomy ma MOOYIbHe MeCHy8aHHs.
Looamkoso 0o eumoe, AKi eusHaueHO Ol OMPUMAHHA 3A008LILHOI OYIHKU YMIMU: GU3HAYAU
MICYENONONCEHHSA, 8eNUUUHU T O0Jicepena MepMOOUHAMIYHOI HeedheKMUBHOCMI, BUKOPUCTNOBYBAMU
mabauyi, diaepamu menio@izuuHUx e1acmueocmeti OJisi PO3PAXYHKY MEPMOOUHAMIYHUX NPOYECs,
PO3paxo8yeamu napamempu Cymili peaibHux 2a3is.

Biominno (90-100) — mamu 3nanms i yminns 015 3a6e€3ne4eHHs NPO2PAMHUX Pe3YIbmamie HA6UAHHS.
30amu nabopamopui pobomu, 3axXucmumu po3paxyHKogy pobomy ma MOOYIbHe MeCcmy8aHHs.
Camocmitino, itbHO ma 00IPYHMOBAHO 8ionogioamu Ha 0yO0b siKe 3anumanHs Wo0o Npoyecié 8
MepMOOUHAMIYHUX cucmemax. [[00amKo6o 00 8umoe, SAKi 8USHAYEHO OJisl OMPUMAHHI 3A006LIbHOL
ma 000poi oyiHKU yMIimu: nPo8ooUmMu mepmMoOUHAMIYHUL AHANI3 8 MUNOBUX CUCMEMAX ABIAYIIHOT
ma pakemuo-KOCMIYHOI MexXHIKU.

CemecTpNed

3aoosinvno (60-74) — mamu 3nanms i yminHs 015 3a0e3neueHHs NPOPAMHUX Pe3VIbMamie HAGYAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pobomy ma Mooyivhe mecmy8anus. 3namu
npasuno ¢has 1iboca, pieuanna Knanetipona-Knaysziyca, mepmiuni ma kanopuuui napamempu
06o¢hazo6oi 30nu. eracmusocmi 60102020 nosimps, I-d Oiacpama 6onococo nogimps,
MepMOOUHAMIYHI npoyecu y 8071020My nogimpi, yuki bpaiimona, yuxnu Ommo, qusens, Tpunxiepa,
ix KK/ ma cniecmasnenns, yukiu napomypOIiHHUX YCMAHOBOK, YUKIU NOBIMPSAHOI ma
NapoOKOMNPeCcoOpPHOi X0N0OUILHUX YCMAHOBOK. Y Mimu: 6UKOHY8amu po3paxyHKu npoyecia y 601020My
nosimpi, y cucmemax 3 ¢hazoeum nepemeopeHHIM, po3paxo8ysamu napamempu mepmoOUHaAMIiYHUX
YUKi8 Menio8ux 08U2YHI8, X0I0OUTbHUX YCMAHOBOK MA MeN08UX HACOCI8.

Joope (75-89) — mamu 3nanmns i yminus 0ns 3a00e3ne4eHst NPOSPAMHUX Pe3YIbIMamie HAGYAHHS.
30amu nabopamopmni pobomu, 3axucCmumu po3paxyHKogy pooomy ma MoOyIbHe MecmyBanHs
Jlooamkoso 00 eumoe, sAKi BU3HAYEHO O OMPUMAHHA 3A008LILHOI OYIHKU YMImMu: cKiaoamu
Mamepianvhi, enepeemudri Oaniaucu ma po3paxosysamu eIUYUHU NOMOKI6 eHepeii, AKi 6X005mb 6
pisHAHHA enep2emuuno2o banaucy, eusnavamu KK/ obnraonanns 3 ypaxyeanuam He360pOMHOCHII
npoyecis.

Bigminno (90-100). — mamu 3nanns i yminns 05 3a6e3nedenms npo2pamHux pe3yibmanmie HaguaHHs.
30amu nabopamopHi pobomu, 3axucmumu pos3paxyHko8y pobomy ma MOOYIbHe MecmyEaHHsL.
Camocmitino, 6ilbHO ma O0OIPYHMOBAHO 6i0nosidamu Ha 0y0b siKe 3anumauHs Wooo YUHIIE
Menniosux mawun. Jloo0amxkoso 00 8umoe, AKi 8U3HA4eHO O OMPUMAHHS 3A008IIbHOI ma 000poi
OYIHKU YMIMU AHANI3Y8aMU eHepeemUudHy eqheKmuHicmb 00BLIbHO20 YUKTLY MEeN1080i MAWUHU.

9. TlosiTKa HABYAJILHOTO KYPCY

Biogioyeannsa 3aname. Pecynayis nponyckie. [nmepaxmusHnuil xapakmep Kypcy nepeddbadae
0008’513K06€ 8I08I0Y8AHHS 1AOOPAMOPHUX 3aHAMb. 3000y6aui oceimu, sIKi 3a NeGHUX 0OCMABUH He
MOdHCYmMb 8i06i0y8amu 1a00paAmopHi 3aHAMMA pe2yiapHO, NOGUHHI NPOMALOM MUNCHA Y3200Umu i3
suxnaoaiem epaghix iHOUBIOYaibHO20 BIONPAYIOBAHHS Nponywenux 3amamo. OKkpemi nponyujeHi
3auamms Maoms Oymu 8i0Npaybo8ani HA HAUOIUNCUIN KOHCYIbMAYIl NpOmMA2OM MUNCHA NICI iX
nponycky. Bionpayosanns saname winaxom nio2comoexu 36imy 3 1a60pamopHoi pooomu.

Jlompumanus eumoz akademiunoi 00opouecHocmi 3000ysauamu 0cgimu nio 4ac 6UGHEeHHs.
HaguanvHoi oucyuniinu. I1i0 uac 6ueueHHs HABYANLHOI OUCYUNIIHU 3000Y68aui 0C8IMU MAOMb
00OMPUMYBAMUCA  3A2ATNbHONPULIHAMUX MOPATbHO-eMUYHUX HOPM | NpAasuil NoGeoiHKU, BUMO2
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akademiunoi 0obpouechocmi, nepeobayenux Ilonosicennam npo axademiuny 000OpoUecHiCmb
Hayionanvnoco  aepoxkocmiynoco  yHigepcumemy — «Xapxiscokuil — asiayiunuil  [HCMUmymy
(https: //khai .edu/assets/fil es/pol ozhennya/pol ozhennya-pr o-akademi chnu-dobr ochesni st.pdf).
Ouikyemocs, wo pobomu 3000y8ayie ocgimu 6y0ymv ix OpuciHAIbHUMU OOCAIONCEHHAMU aAOO
MipKyeanHuamu. Biocymuicmb nocunanv Ha Suxopucmaui 0dxcependa, (GaopuxysamHs odicepel,
CNUCYBAHHS, 6MPYUAHHS 8 poOOmMY HWUX 3000)68a4i6é 0C8IMU CIMAHOBIAMY, dlle He 0OMedHCyIomb,
NPUKIAOU  MONCIUBOI  akademiunoi HedoOpouecmuocmi. Busenenuws oszmak — axademiuHoi
HedoOpouecHoCcmi 8 NUCLMOSIll pobomi 3000yeaya oceimu € niocmagorw O0is il He3apaxy8aHHs
BUKIAOAYEM He3ANeHCHO 8I0 mMacumaobie niaziamy yu 0OMamy.

Bupiwenna konghnikmis. Ilopsook i npoyedypu epe2ynio8anHs KOHQAIKMI8, nos i3aHux i3
KOPYNYIUHUMUY OIsIMU, 3IMKHEHHAM IHmepecis, pisHUMU Gopmamu OUCKPUMIHAYIL, CeKCYanbHUMU
O0OMA2AHHAMU, MIHCOCOOUCMICHUMU CIOCYHKAMU MA THUUMU CUMYAYIAMU, WO MONCYIMb BUHUKHY MU
ni0 4ac HABYAMHA, A MAKONC NPABULA emUYHOI no8edinKu pearamenmyromocsi Kooexcom emuunoi

nogedinku ¢ Hayionanvnomy aepokocmiunomy ynisepcumemi « XapKieCoKuul agiayitinuti incmumymy»
(https://khai.edu/ua/univer sity/nor mativna-baza/ustanovchi-dokumenti/kodeks-eti chnoi-povedinki/).

10.MetoanuHe 3a0e3nedeHHs Ta inpopmauiiiHi pecypcu

[ligpy4HuKY, HaBYAIBbHI MMOCIOHUKH, HABYAILHO-METOINYHI MOCIOHWKH, KOHCIICKTH JICKIIiH,
METOAMYHI peKOMEHAalii 3 MpoBeAeHHS JabOpaTOPHUX POOIT TOIIO, SKI BUAAHI B YHIBEPCHTETI
3HAXOATHCS 3a IOCHIAHHSIM:

e http://library.khai.edu/catalog?clear all params=0& mode=KNMZ& lang=ukré& caller_mode
=SearchDocFormé& ext=no&theme path=0& themes basket=&ttp themes basket=& discipli
nesearch=no&top list=1&fullsearch fld=& author_fld=%D0%A 0%D 0%BE%D0%BC%D0
%B0%D0%BD%D0%BE%D0%B2& docnhame fld=& docname _cond=beginwith&theme co
ntext=%D 0%A 0%D 1%696%D 0%B 7%D 0%B 0%D 0%B D %D 0%B D %D 1%8F+%D0%B C%
D0%B5%D 1%682%D0%B0%D0%BB%D 1%96%D0%B2& theme cond=all theme& theme

id=0&is_ttp=0& combiningAND=08& step=208& tpage=1

e AGo Ha caiiti kadeapu https://khaikaf 205.wixsite.com/main

e (CropiHKa TUCIUILIIHU 3HAXOAUTHCS 32 MTOCUIAHHSIM:
https://mentor.khai.edu/course/view.php?d=1232

11.PexomeHngoBaHa JiTtepatypa
basoBa
1. bynauapa, O. @. Texniu"a TepMmoauHamika: [lipyd. /Ui CTYJEHTIB €Hepr. CIiell. BHIL.

HaBu. 3akiamiB. — K.. Texmika, 2001. — 320 c.: 1im bi6miorp.: c. 315.
ISBN 966-575-103-4.

2. FUNDAMENTALSOF THERMODYNAMICS/ C. BORGNAKKE, R. E. SONNTAG. -
University of Michigan (Seventh edition), ISBN-13 978-0-470-04192-5

3. €Emiganos, K. C. Tepmoauramika i teruiooomin. Y. 1. Texniuna tepmoauaamika [ Teker] :
koHcr. siekuid / K. C. €midanos. — Xapkis : Hail. aepokocM. yH-T iM. M. €. J)KykoBcbkoro
“Xapkis. asiar. iH-1”, 2021. — 96 c.


https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
https://khaikaf205.wixsite.com/main
https://mentor.khai.edu/course/view.php?id=2825
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4, C€midanos, K. C. Texniuna tepmonnnamika. HaBuanbHul MOCIOHUK 110 JTaOOpaTOPHUX
po0it 3a quctumiinor «Texaiuna tepmoauHamikay [Tekct] : K. C. €micdanos.— Xapkis :
Harm. aepokocm. yH-T iM. M. €. XKykoBcrkoro “Xapkis. aBiail. iH-1”, 2021. — 85 c.

5. €miganos, K. C. Tepmonunamika i TeriooOMin. HaBuanba#il TOCIOHUK 10 BUKOHAHHS
po3paxynkoBux pooit [Tekcr] / K. C. €midanor, M. B. AmOpokeBud. — Xapkis : Hai.
aepokocM. yH-T iM. M. €. XXykoBcekoro “XapkiB. asiail. iH-T”, 2022. — 129 c.
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