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1. 3araabHa indopmaiisi mpo BUKJIagaya

[1Ib: €nidganos Koctsutun CepriioBud

Ilocana: BUKOHYIOUMUH 000B’A3KH
3aBijlyBauya KadeIpu aepOKOCMIYHOI
TEIUIOTEXHIKHU

HayxoBwuil cTymiHb: KaHA. TEXH. HAYK

Buene 3BaHHS: TOLIEHT

[Tepenik AMCIUTLIIH, K1 BUKJIAJA€:

- TepMOJMHAMIKA 1 TEII00OMIH;

- TEIIOMacOOOMiH;

- Teopist poboumnx IPOLIECIB
TEIUIOBUX MAIIIFH

HarmnpsiMmu HayKOBUX AOCTIIKCHb:

MOJICITIOBAHHS TETJIOT1IPaBIIYHUX
MpOLIECIB B EHEPreTUYHUX CHCTEeMaXx,
poLeCu TEIJIOMacoOOMIHY Ta

T1pora3oIMHaMIK1 B CKJIaIHUX
cucreMax, baratodaszHi Tedii.

KoHnrakTHa iHpOpMAaLis:

K.iepifanov@khai .edu




2. Onuc HABYAJIBLHOI JUCHUILIIHHA

®dopwma 3100y TTS OCBITH | [Jenua
Cemectp 5
MoBa BuKIaIaHHS Ykpaincbka

Tun gucuuIuIiHA

06086 ’sa3Kx086a

Oocsar

KpEeAUTH

JTUCIUILIIHUA:
€KTC/

KUIBKICTh TOJUH

oenna. 4 xpemutu €KTC (120 rogun), y TOMY 4HCIHi
ayTUTOPHUX — 56 roIuH, CaMOCTIHHOI poOOTH 37100yBayiB —
64 roguHmM.

Bugn HaBYaJIbHO1

ISIIBHOCTI

nabopaTopHi caMoOCTiliHa

3100yBaya

JCKITIT, poboTH, pobota

Bun koHTpOIIIO

MOTOYHHMM, MOAYJIBHUM Ta TMIJICYMKOBUN (CEMECTPOBHIA)
KOHTPOJIb (1CITUT)

[IpepexBizuTu riApora3oiMHaMiKa, TEXHIYHa TEPMOIMHAMIKA
Kopeksizutu BIJICYTHI
[TocTpexBizutu teriomacooomin (KII)




3. MeTa Ta 3aBJaHHA HABYAJIBLHOI JUCIMILTIHA

Mera: HajOaHHs 3HaHb, BMiHb 1 HABHUOK /IS PO3paxyHKiB TEMIIEPATYPHOTO CTaHY
MPOCTUX TEOMETPUYHUX aHAJOTIB EJIIEMEHTIB O0O0'€KTIB aepOKOCMIYHOI TEXHIKH,
TEIUIOTEXHIYHUX 1 TEIIOCHEPIeTUYHUX TMPHUCTPOIB, PO3PAXYHKY MOXKIUBOCTI
MEPEHECEHHSI TEIUIOTH B PI3HOMAHITHUX TEIUIOTEXHIYHUX 1 TEIUIOCHEPTETHYHUX
PUCTPOSIX.

3aBIaHHs: MpPaKTUYHA peani3allisl 3HaHb Ta HABUYOK B MUTAHHAX PO3PaXyHKIB
TEMIIEPATyPHOI'O CTaHY Ta MOKJIMBOCTI IMEPEHECEHHS TEIJIOTH B PI3HOMAaHITHUX TEILIO-
EHEPreTUYHUX HNPUCTPOSIX.

3riJIHO 3 BUMOTaMHU OCBITHBO-ITPOQECIHOI MPOrpaMH CTYJEHTH NOBUHHI JOCITTH
TaKUX KOMIIETEHTHOCTEH:

—3JJaTHICTh PO3B’SI3yBAaTH CKJIQJHI 3arajibHi, CHEIlali30BaHl 3ajayl Ta MPaKTUYHI
npo0JieMH TEIUIOEHEPreTUYHOI Tay3l, 110 Iependavae 3acTOCYBaHHS IEBHUX
TEOp1il Ta METOAIB €JIEKTPUYHOI 1HXKEHEPIT 1 XapaKTePU3YETHCA KOMIUIEKCHICTIO Ta
HEBH3HAYEHICTIO YMOB;

— 3/1aTHICTh BUYMTHUCSA 1 OBOJIOJIIBATU CyYaCHUMHU 3HAHHIMU;

— 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHHUX CUTYAIlISX;

— HaBUYKU BUKOPUCTAHHS 1HPOPMAIIHHUX 1 KOMYHIKAIlIMHUX TEXHOJIOTIH;

— 3JIaTHICTH JI0 TIOIIYKY, OOpOOIeHHS Ta aHali3y 1H(QopMaIlii 3 pI3HUX JHKEPEIT;

— 3JIaTHICTh NPALIOBATH Y KOMaH/i;

— 3JIaTHICTh CHUIKYBATHUCS AEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO;

— 3JIaTHICTh MPUMMATH OOTPYHTOBAHI PIlICHHS;

— 3JIaTHICTh CHUIKYBATUCS 1HO3EMHOIO MOBOIO;

— 3JJaTHICTh 3aCTOCOBYBATU BIJIMOBIAHI KIJbKICHI MaTeMaTH4HI, HAYKOBI 1 TEXHIYHI
METOAM 1 KOMITHOTEpHE MporpamMHe 3a0e3MeyeHHs AJI1 BHUPIIIEHHS 1HXEHEPHHUX
3aBJaHb B TEIUIOEHEPT€TUYHIN rany3i;

— 3JIaTHICTh 3aCTOCOBYBATH 1 1HTErpyBaTH 3HAHHSA 1 PO3YMIHHS IHIIUX 1HXXKEHEPHUX
JIACITUATLTIH;

— 3JIaTHICTh MTPOJIEMOHCTPYBATH IPAKTUYHI IH)KEHEPH1 HABUYKH MTPHU MTPOCKTYBaHH1 Ta
eKCIUTyaTallii TerI0eHEePreTUYHOTO 00JIaHAHHS;

—3JJaTHICTh MPOJICMOHCTPYBATH 3HAHHS 1 PO3YMIHHS MAaTE€MaTUYHUX MPUHIIUIIB 1
METO/I1B, HEOOX1THUX B TEIJIOCHEPTETUYHIN ramy3i;

—3JaTHICTh BHUABISTH, KiIacU(pIKyBaTH 1 ONHCYBaTH €QEKTUBHICTh CHUCTEM 1
KOMIIOHCHTIB Ha OCHOBI BHUKOPUCTAaHHS aHaJITUYHUX METOMIB 1 METO/IIB
MOJIEJIIOBaHHS B TEIJIOCHEPTeTUYHIN ramy3i;



— 3/1aTHICTh JOCIIKYBaTH Ta BUSHAYUTH MPoOIeMy 1 IIeHTHU(PIKYBaTH OOMEKEHHS,
BKJIFOUAIOYH Ti, 110 MTOB’53aH1 3 TPoOIeMaMu OXOPOHH MTPUPOIH, CTATIOTO PO3BUTKY,
3JI0pOB's 1 O€3MEKHU Ta OI[IHKaMU PU3UKIB B TEIJIOCHEPTEeTUYHIN TalTy3i;

—3JaTHICTh MPOJAEMOHCTPYBAaTH PO3YMIHHA KOMEPIIHHOTO Ta EKOHOMIYHOTO
KOHTEKCTY B TEIJIOCHEPTeTHUYHIN rany3i;

—3/aTHICTh MPOJEMOHCTPYBATH PO3YMIHHS IMIUPIIOTO  MDKIUCIUILUTIHAPHOTO
1H)KEHEPHOTO KOHTEKCTY B TEIIJIOCHEPTETUUHIN ramysi;

— 3JIaTHICTh IEMOHCTPYBATH PO3YMIHHS MUTAHb BUKOPUCTAHHS TEXHIYHOI JITEpATypH
Ta IHIIUX JHKepel iHpopmMaIllli B TeTUIOCHEPreTUYHIN ratysi;

—3/IaTHICTh PO3POOIATH TUTAHM 1 TPOEKTH JUIsi 3a0e3MEUYEeHHSA JIOCSTHEHHS
MOCTABJICHOI MIEBHOI METHU 3 ypaxXyBaHHSAM BCIX acCMEKTiB BUPIIIYBAaHOI MPpoOIeMH,
BKJIIOUAIOYM BUPOOHMIITBO, EKCIUTyaTallilo, TEeXHIYHE OOCIyroByBaHHS Ta
YTUII3AI[i10 TETUIOCHEPTEeTUYHOTO 00JIaIHAHHS;

— 3JIaTHICTh MPOJAEMOHCTPYBATH PO3YMIHHS HEOOX1THOCTI JOTPUMAHHS MTpodeciitHux
1 ETUYHHUX CTAaHJAPTIB BUCOKOTO PIBHS Y MISUTBHOCTI B TEIJIOCHEPTE€TUYHIN rany3i;
—3JJaTHICTh JIEMOHCTPYBAaTH PO3YMIHHS TPOOJEM SIKOCTI B TEIJIOCHEPTeTUUHIN

raiysi;

— 3/1aTHICTh NPOJIEMOHCTPYBATH 3HAHHS XapaKTEPUCTHUK 1 BJACTUBOCTEN MaTepiais,
o0J1alHaHHS, TIPOLIECIB B TEINIOCHEPTETUYHIN ray3i;

— 3JJaTHICTh MPOJIEMOHCTPYBATH 0013HAHICTD 3 MUTAHb IHTEJIEKTYaJIbHOI BIIACHOCTI Ta
KOHTPAKTIB B TEMJIOEHEPT€TUYHIN TaTy3l.

— IIporpamMHi pe3yibTaTH HABYAHHS:

—3HAHHSA 1 pO3YMIHHA MaTeMaTUKd, (PI3UKM, XiMii, Ta30lMHAMIKH, TEIUIO - Ta
MacooOMiHYy,  TEXHIYHOI  TEpPMOJMHAMIKM,  MILHOCTI,  TpaHchopmarlii
(mepeTBOpEHHS) €HEPTii, TEXHIYHOI MEXaHIKH, 10 JIEkKaTh B OCHOBI CIEI1aTbHOCTI
«TemmoenepreTuka» BIANOBIAHOI cHeliani3auii, Ha pPiBHI, HEOOXIIHOMY JId
JOCSITHEHHSI pe3yJIbTaTiB OCBITHBOI TPOTPamMu;

— PO3YMIHHS MIKIUCIUTUTIHAPHOTO KOHTEKCTY CHEIAIbHOCTI « TerioeHepreTuKa;

— pO3yMiHHS 0OMEXKEHb 3aCTOCOBYBAEMHUX MaTepialliB, 00JIaJHAHHS Ta IHCTPYMEHTIB,
1HKEHEPHUX TEXHOJIOT1H 1 MPOILIECiB;

— 3JIaTHICTh PO3Mi3HABATA HEOOXITHICTh 1 CAMOCTIHHO HABYATHCS TPOTATOM >KUTTS;

— 3JIaTHICTh BIJCTEKYBATH PO3BUTOK HAYKH 1 TEXHIKH.
4, 3micT HAaBYAJIBHOI JUCIUILTIHA
Moayas 1.

Tema 1. Beryn 10 HaB4aabHOI fucuuiuiing « TermwnomacooomMin»
- Dopma 3auams: 1eKyia, camocmitna poboma.



- Ob6csae ayoumopnozo Hasanmadicenus: 1 2oouna.

- 00608 ’a3K08i npedmemu ma 3acoou: 8i0CymHi.

- Jlooamxkoei npeomemu ma 3acobu: koucnexm aexyiu [ 1], npezenmayis memu 1.

[Tporecu TemnooOMiHy B JABHTYHAaX 1 €HEProyCTaHOBKAaX JITaJbHUX araparib.

TemnoBwuit 3axuct enementiB JIJIA, TermnoTexHIYHE yCTaTKyBaHHS JIITATbHUX amapariB
TEIUIOTEXHIYHI MpOoOJIeMH B EHEpPreTHIll, XapyoBiil MPOMHUCIOBOCTI 1 TOMYy MOII0HE
Cucremu >KUTT€3a0€3MEUYECHHS] 1 KOHJAMIIIOHYBaHHA. MeToau BHUBYEHHS MIPOLIECIB
TEIJIONEPEHOCY — CTATUCTUYHUHN 1 (heHOMEHONOTTYHUM miaxoau. OCHOBHI TMOHSTTS
(dbenomeHnosoriuHoro metony. CkiIaaHUI XapakTep TEIUIOOOMIHY B pealibHUX YMOBax,
PO3MIJICHHS] 3aBJaHHA Ha BUAM TEIJIOOOMIHY: TEIJIONPOBIIHICTh, KOHBEKTUBHHUH 1
pamiaiiHui TEMI000MiH.

Ob6cse camocmitinoi pooomu 3000ysauis.; 4 2oounu.

OnpantoBanHss  Matepiay  JieKIid. BuUKOHaHHS  pPO3pPaxyHKOBOI  pPOOOTH.
dopMyBaHHS MATAHB JI0 BUKJIATaqa.

Tema 2. TensionpoBigHiCTH Ta Temjionepeaaya Tiji HainpocTimoi gopmu.
- Dopma 3auamo: aekyis, 1abopamopHa poboma, camocmiina poooma.

- Obcse ayoumopHo2o HasanmadiceHus: 9 200uH.

- 00608’a3K08i npeomemu ma 3acoou. 1aOOPAMOpPHi Ycmanosku «Busnauenns
Koeiyicumie menjionpoGiOHOCMI MEepPOUx mil MemoOOM Oe3MEHCHO20 NIA0CKO20
wapy», «Busnauenns koeghiyicumie mennonposionocmi NOPOWKONOOIOHUX M
MEMOOOM KYIbOB020 WAPY», MEMOOUYHUL NOCIOHUK 00 aabopamopHux pooim [ 3] .

- Jlooamxkoei npeomemu ma 3acobu: koncnexkm aekyiu [ 1], npezenmauin memu 2.

[Ipocti 3aBmaHHS CTaIllOHAPHOI TEIJIOMPOBITHOCTI — TEIJIOMPOBITHICTD 1
TerJIonepeaaya 4epe3 miocKy, MUIHAPOBY 1 chepuuny CTiHKH. Po3paxyHOK TermioBoi
1307111111, KpUTUYHUHN HiameTp 13o0isii. KonTakTHuit Ternnooomin. CriocoOu 3MEeHIIICHHS
KOHTaKTHOT'O TEPMIYHOTr0 oropy. TermionpoBiAHICTh TUJI HEMPaBUIBLHOI (POPMHU.

Jlabopatropna  pobGorta  «BuszHaueHHss ~ KOe(IIIEHTIB  TEIJIOMPOBIAHOCTI
MOPOUIKONOI1I0HUX TUT METOAOM KYJIbOBOTO IIapy»: 2 TOJUHHU.

JlabopaTtopHa po0oTa «Bu3HaueHHs KOe(DilliEHTIB TEIUIOMPOBIAHOCTI TBEPAUX T
METO/IOM O€3MEKHOTO TIJIOCKOTO IIapy»: 2 TOAUHHU.

Obcsie camocmitinoi pobomu 3000y8auis: 12 200uH.

OmnpartoBadHsl Matepiaidy JIeKI[id Ta MIATOTOBKAa J0 JIabopaTOpHOi poOOTH.
BukonanHst po3paxyHKoBoi po6oTu. @opMyBaHHS MUTAHb JI0 BUKJIAayua.

Tema 3. Po3paxyHku Temionepenavi yepe3 opeOpeHHs.
- Dopma 3auamy. 1eKyis, camocmiuna poboma.

- 0bcse ayoumopHo20 HABAHMANCEHHS: 2 200UHU.
- 00608 ’s3K08i npedmemu ma 3acoou: 8i0CymHi.
- Jlooamxosi npeomemu ma 3acobu: xoncnekm nexyii [ 1], npezenmayis memu 3.
[aTeHcudikalis Temionepeaadi 3a IOMOMOTOK opeOpeHHs. TenaonpoBiaHICTh
Y3II0BX CTPYIKHSI TIOCTIMHOTO 1 MOIMEPEYHOro mepeTuHy. EQekTHBHICTH OpeOpeHHS.



Tennonepenaya kpizb opeOpeHy CTIHKY. TerIonpoBIIHICTh KPYTIJIoro pedpa mocTiiHOi
TOBIIMHM. TeIIONPOBIIHICTh IPSIMOTO pedpa 3MIHHOTO TIEPETHHY.

Obcsie camocmivinoi po6omu 3006ysauis: 10 2oouH.

OmnparfoBaHsl ~ MaTepiay  JeKiid. BukoHaHHS po3paxyHKOBOi  poOOTH.
dopMyBaHHS MUTAHb JI0 BUKJIATa4a.

Tema 4. TenionpoBiaHiCTH NPH HECTALIOHAPHOMY TEIJIOBOMY Pe:KHMi.
- @Dopma 3auams. 1eKyis, cCamocmiuna poboma.

Obcs2 ayoumopHo2o HABAHMANCEHH. 3 200UHU.

- 00608 ’a3K08i npedmemu ma 3acoou: 8i0CYmHi.

- Jlooamxkoei npeomemu ma 3acobu: koncnexkm aekyiu [ 1], npezenmayis memu 4.

OcoOMMBOCTI  MPOTIKaHHS  HECTAI[lOHAPHUX  IPOIIECIB. OX0JI0/UKEHHSA

HeoOMexeHOi mnacTuHU. OX0NI0IKEeHH HEOOMEKEHO JOBroro nutiHapa. OXonomKeHHs
mapa. HaOmwkeHi pilieHHd 3a4adl  OXOJOJKYyBaHHs (HArpiBy) HIpOCTUX TUT 3a
JOITIOMOIr0I0 HOMOrpaM. PeryisipHuid pexxuMm oxonomkyBaHHs. Teopemu KoHpapartwesa.
3acTocyBaHHS METOIB PETYJISIPHOTO PEXKUMY MPU BUPIIIICHH] TPUKIAHUX 3aB/IaHb.

Ob6csae camocmiiinoi pobomu 3000ysauia: 9 200uH.

OmnpaifoBandst  MaTepiaily  Jekuid. BukoHaHHs po3paxyHKOBOi  poOOTH.
dopMyBaHHS MUTAHb JI0 BUKJIAa4a.

Tema 5. TenionpoBigHICTH TIVI 3 BHYTPILIHIMHU J2KepeJIaMH TeIJIOTH.
- Dopma 3auamy. 1eKyis, camocmiuna poboma.

- Qb6cse ayoumopHo20 HABAHMANCEHHS: 2 200UHU.

- 00608 ’a3K08i npedmemu ma 3acoou.; i0CYmHi.

- Jlooamxkoei npeomemu ma 3acobu: koncnexkm aekyiu [ 1], npezenmayin memu 5.

TennonpoBiAHICT, TUTACKOT CTIHKA 3 BHYTPINIHIMUA JDKEpelaMd  TEIUIOTH.

TernonpoBiAHICTE KPYTJIOTrO CTEPKHSA 3 BHYTPIMIHIMH JDKEpEIamMH  TETUIOTH.
TernonpoBiAHICT MWIIHAPUYHOL CTIHKHM 3 BHYTPIIIHIMH JIKEPEIaMH TETLJIOTH.

Ob6cse camocmitinoi pooomu 3000ysauis.: 10 2oou.

OnpantoBanHs  MaTepiany  Jiekiid. BuKOHaHHS  pO3paxyHKOBOI  pOOOTH.
dopMyBaHHS MATAHb JI0 BUKJIATa4va.

Tema 6. @i3uuHi 0CHOBM NPoOLIECY TeIJIONEPeaayi.

- Dopma 3auams: a1eKyis, camocmiuHa poooma.

- OQbcse ayoumopHoeo Hasanmadxcenus: 1 eoounu.

- 00608 ’a3K08i npedmemu ma 3acoou.; 8i0CYmHi.

- Jlooamxkoei npeomemu ma 3acobu: koncnexkm aekyii [ 2], npezenmayis memu 6.

OcHOBHI TOHATTSA 1 BU3HaueHHsA. JudepeHlianbHl PIBHAHHSA KOHBEKTHBHOTO

TEII000MiHY. YMOBU OJHO3HAYHOCTI.

Ob6cse camocmiinoi pobomu 3000y6auia: 6 200uH.

OmnpaifoBadds ~ MaTepiany  Jekiid. BukoHaHHs po3paxyHKOBOi  poOOTH.
dopMyBaHHS MUTAHb JI0 BUKJIAa4a.

Tema 7. OcHOBHM Teopii NOTPAHUYHOTO HIAPY.



- Dopma 3auamy: aekyii, camocmiuna poooma.

Obcsie ayoumopno2o Hasanmadicenus: 1 200unu.

- 00608 ’a3K08i npedmemu ma 3acoou: i0CYmHi.

- Jlooamxkoei npeomemu ma 3acobu: koucnexm aekyiiu [ 2], npezenmayis memu 7.

[NpponuHamiuHui 1 TEIJIOBHM MpUMEXOBI mmIapu. [udepeHuianbHi piBHIHHS

MIPUMEKOBOTO IIaPY.

Obcsie camocmitinoi pobomu 3006y6ayis: 6 200uH.

OmnpaitoBanHss ~ Mmatepiaily  Jekuid. BukoHaHHs  po3paxyHKOBOi  poOOTH.
dopmyBaHHS MUTaHb J0 BUKJIAgada.

Tema 8. OcHoBHM Teopii moAiI0OHOCTI PiZUYHUX SIBHIIL.

- Dopma 3auamyb. eKyia, camocmitina poboma.

Obcsie ayoumopnozo Hasanmadicenus: 1 200unu.

06086 's13k081 npedmemu ma 3acoou: 8i0CYmHi.

- Jlooamkogi npeomemu ma 3acobu: koucnekm nexyiil [ 2], npesenmayis memu 8.

OcHoBHu Teopii MoAIOHOCTI. 3anmuc piBHAHb B O€3pO3MIPHOMY BUIJISAL. Y MOBHU

3aCTOCOBHOCTI Teopii. YMOBH TerIoBoi noai0HocTi. PiBHsSHHS moAiOHOCTI. Bu3HayaibH1
napametpu. Kputepii mnomiOHocTi, iX ¢3UUHMI ceHc. MojentoBaHHsl MPOIIECiB
TETIOMacoOOMIHY.

Ob6cse camocmiiinoi pobomu 3000ysauis: 6 200uH.

OnpantoBanHss  Matepiaiy  JieKIid. BHUKOHaHHS  PO3PaxyHKOBOI  pPOOOTH.
dopMyBaHHS MATAHB JI0 BUKJIATaqa.

MoayJbHH#A KOHTPOJIb 1

- @opma 3anuams: onnalH-mecmysanns y cucmemi mentor.khai.edu.
- 0bcse ayoumopHo20 HaABAHMANCEHHS: 8I0CYMHIL
- 00608’a3K08i npeomemu ma 3acoou (0061AOHAHHS, YCMAMKYB8AHHI, Mamepianu,
IHcmpymenmu): po30in oucyuniinu « Tenntomacoodominy y cucmemi mentor.khai.edu.
- Obcse camocmiiinoi pobomu 3000y68auie — 3a HeOOXIOHICMIO.
Monyas 2

Tema 9. TensioBignaya npu 30BHIIIHbOMY O0TIKAHHI TiJI.

- Dopma 3auame: 1ekyisa, 1abopamopHa poboma, camocmitina poooma.

- Ob6cse ayoumopHo2o HaBAHMANCEHHS: 8 200UH.

- 00608 ’a3K08i npeomemu ma 3acobu. 1abopamopua ycmaroska « Terosianayda
MpU MONEPEYHOMY OOTIKaHHI LWIIHIAPA», MemoOuyHUll NOCIOHUK 00 1aOOpamopHux
pobim [3].

- Jlooamxkoei npeomemu ma 3acodu: koncnexkm aekyii [ 2], npezenmayis memu 9.

TemnoBignaya mpu BUMYIIEHOMY pyCl PIAMHUA Y3J0BX IUIOCKOI MOBEPXHI.

[aTerpanbHi pIBHSHHS MPUMEXKOBOTO Imapy. TemioBiggaya mMpu JamMiHAPHOMY 1
TypOyJEHTHOMY NpUMEX)OBUX Mmapax. OcoOJMBOCTI TEIIOOOMIHY MNpPU BEITUKUX



MIBUJKOCTSX. TerioBiiaya mpyu BUMYIIEHOMY OOMUBaHH1 OJIMHOYHOI KpYToBO1 TPYyOH 1
My4KiB TPYyO.
JlaGoparopHa pobota «TeroBiagada mpyu BUMYILICHOMY IOIIEpEYHOMY OOTIKaHHI
MATIHAPa»: 2 TOAWHM.
JlabopaTtopHa poboTa «J[ocmimKeHHs oI MICIIeBUX KOS(DIIIEHTIB TETIOBIIadi
Ha TIOBEPXHI LMJIIHAPA, [0 OMUBAETHCS MMONEPEYHUM TOTOKOM MOBITPsA»: 4 TOIMHHU.
Obcsie camocmitinoi pobomu 3000y6ayis: 8 200uUH.
OmnpaitoBanHss Martepiaidy JIeKI[IH Ta NIATOTOBKAa J0 JabOpaTOpHOi poOOTH.
BuxonaHHs po3paxyHKoBOi poboTr. @opMyBaHHS MUTAaHb IO BUKJIaada.
Tema 10. TensioBigaaya npu NnpuMycoBiii Teuii pifuHu B TpyOax i kKaHajax.
- Dopma 3auams: 1eKkyis, 1abopamopHa poboma, camocmitina poboma.
- Qb6cse ayoumopHo2o HaBaHMAaMCeHHs: 6 200uH.
- 0608’a3K08i npedmemu ma 3acobu. nabopamopua ycmanoska « TemioBianayda
IpH TeYil y KaHaJy», Memoouunull nocionuk 0o aabopamophux pooim [ 3] .
- Jlooamxkoei npeomemu ma 3acobu: koncnexkm aexyii [ 2], npezenmayis memu 10.
TermoBianaya Mpu BUMYIIEHOMY Tepeliry piAMHM B KaHalaX JaMiHApHUM 1
TypOyJIeHTHI pekuMu. TerioBiaada B MIOPCTKUX TpyOax. [HTeHcudikairis Teriosianayi
B KaHaJlax 3a JIONMOMOTOI0 JUCKPETHOI TypOymi3alii motoky. TernmoBiagaya B 3irHYTHX
TpyOax.
Jlabopatopna pobGora  «EkcnepumeHTaqbHEe  BHU3HAUYCHHS  KOE(DIIi€HTIB
TEIJIOBI1aul IPU BUMYILIECHIH Teuli MOBITPs y TpyO1»: 4 TOAUHMU.
Obcsie camocmitinoi pobomu 3000y8auis: 8 200uH.
OmnpairfoBanHsi Martepiaigy JIeKI[IH Ta MIArOTOBKAa JO JabopaTOpHOi poOOTH.
Bukonanus po3paxyHkoBoi po6otu. @opMyBaHHS MUTAHb JI0 BUKJIAa4a.
Tema 11. TenmoBigaaya npu BiibHi KOHBEKIil.
- Dopma 3auamy. eKkyis, 1a60pamopHa poboma, camocmitina poboma.
- Qb6cse ayoumopHo2o HaBaHMAaMNCeHHs: 6 200UH.
- 0608’a3k08i npedmemu ma 3acobu. nabopamopua ycmarnoska « TemioBianayda
MpU TONEPEYHOMY OOTIKaHHI MIIIHIPA», MemoOUYHUNl NOCIOHUK 00 1AOO0PAMOPHUX
pobim [3].
- Jlooamxkosi npeomemu ma 3acobu: koncnexkm aexyii [ 2], npezenmayis memu 11.
TennoBianaya mpu BUMYIIEHOMY Tepediry piAuHU B KaHaJaxX JaMiHApHUH 1
TypOyJIeHTHI pekuMH. TeroBigaada B MIOPCTKUX TpyOax. [HTeHcudikaiiis Teninosianayl
B KaHaJjlax 3a JIONMOMOT'OK JUCKPETHOI TypOysi3alii motoky. TeroBigada B 3ITHyTHX
TpyOax.
Oco01MBOCTI TEMIOBIAAA4l B MOJSX MAacOBUX CWJi. TeruioBiggada IpyU BUIBHOMY
pyci piIiH B HEOOMEXKEHOMY 00'€Mi 1 B MPOIIIAPKaX.
Jlaboparopna pobora «EkxcnepumeHTanbHe  BH3HAUCHHS  KOe(iIli€HTIB
TEIUIOBIIIaul IPU BUTIbHO-KOHBEKTUBHOMY TEIJIOOOMIHI. Y CTaHOBKA «TOPU30HTAILHUMN
KOPOTKHUH IMWTIHAP»»: 2 TOIUHHU.



Jlaboparopna pobGora  «EkcnepumeHTaqbHEe  BH3HAUYCHHS  KOe(iIlie€HTIB
TEIUIOB1/IJIaul MPU BUIbHO-KOHBEKTHBHOMY TEIUIOOOMIHI. Y CTaHOBKA «BEPTHKAJIbLHUM
IWUTIHIP»»: 2 TOIANHH.

Ob6cse camocmiunoi pobomu 3000ysauia: 8 200uH.

OmnpamoBaHHs MaTepiaqy JeKlii Ta MIArOTOBKa A0 JabopaTopHOi poOOTH.
Bukonanus po3paxyHkoBoi po6oTr. @opMyBaHHS MUTAHb 10 BUKJIAa4a.

Tema 12. TenuioBigaaya npu KMIiHHI.

- Dopma 3auamyb: eKkyis, 1a60pamopHa poboma, camocmitina poboma.

- 0b6cs2e ayOoumopHo20 HaBaHMAaMCeHHsA: 6 200UH.

- 00608 ’a3K08i npeomemu ma 3acobu. rabopamopua ycmaroska « TersoBianaya
MIPH KUITHHLY, MemoouyHull nocionuk 0o aabopamophux pooim [ 3] .

- Hooamxkogi npeomemu ma 3acodou.: xoncnekm aexyii [ 2], npezenmayis memu 12.

TennooOMiH TPU KUITIHHI OTHOKOMITOHEHTHOT piAMH. MeXaHi3M MpoLeCcy KUIHHS.
BB pexxumaux umHHUKIB. KpuBa kuminusg. Kpusu kuninas. TermsoBignaya mnpu
KUMIHHI B TpyOax. TepMmiHOJIOTis, SIKICHUA OMHUC 1 mapaMeTpu 0araToKOMITIOHEHTHOTO
HEOHO(A3HOTO CepeIOBHUIIIA.

JlabopaTopHa pobora «EkcrnepuMeHTanbHe OCHIIKEHHS TEIIOOOMIHY MpH
KHUITIHHI BOJM HA 3aHYPEHOI MOBEPXHI TEIJIOOOMIHY B YMOBax BUIbHOI KOHBEKLIi»: 4
T'OJIMHU.

Obcse camocmiiinoi pobomu 3000ysauis: 8 200uH.

OmnpaitoBanHss Martepiaiay JIEKIId Ta NIATOTOBKAa J0 JIa0OpaTOpHOi pOOOTH.
Bukonanus po3paxyHkoBoi po6oTu. @opMyBaHHS MMUTAHb JI0 BUKJIAa4a.

Tema 13. TemoBiggaya npu KOHAeHcCAIil.

- Dopma 3auams: a1eKyis, camocmiuna poooma.

- Q6csie ayoumopHo20 HABAHMANCEHHS: 2 200UHU.

- 00608 ’a3K08i npedmemu ma 3acoou.; 8i0CYymHi.

- Jlooamxkogi npeomemu ma 3acodu: xoncnekm aekyii [ 2], npezenmayis memu 13.

TennoBignaya mpu KoHjeHcarli. IlmiBkoBa 1 KpanjMHHAa KOHJACHCAITIs.
TeroBinmaya mpu KOHACHCAIlll Ha BEPTUKANbHIN MoBepxHi. PexxumHi mapamerpu.
Cucrema piBHSIHB 1 YMOB OJJHO3HAYHOCTI.

Obcsie camocmitinoi pobomu 3000y8auis: 8 200un.

OmnpaifoBadds ~ MaTepiaiy  Jekiid. BukoHaHHsS po3paxyHKOBOi  poOOTH.
dopMyBaHHS IMUTAHb JI0 BUKJIAa49a.

Tema 14. 3aKoHHU TeNJI0BOro BUNIPOMIiHIOBAHHS.

- Dopma 3auamy: eKkyis, 1a60pamopHa poboma, camocmitina poboma.

- Ob6cse ayoumopHo20 HABAHMANCEHHS: D 200UH.

- 00608’a3K08i npedmemu ma 3acobu: nabopamopHa ycmanoska «BuzHadeHHS
Koe(ilieHTa BUIPOMIHIOBAHHSY, MEMOOUUHUI NOCIOHUK 00 nabopamoprux pooim [ 3].

- Jlooamxkosi npeomemu ma 3acobu: koucnexm aexyiu [ 1], npezenmayin memu 14.



OcCHOBHI MOHATTS 1 BU3HAaUeHHS. Buan npomeHeBux moTtokiB. KyToBa rycruHa i
SCKpaBiCTh  BUINPOMIHIOBaHHSA. 3aKOHM TEIUIOBOTO  BUIIPOMiHIOBaHHS. YopHi
TEMIIEPATYPH.

JlaGopatopHa pobota «EKcneprMeHTalnbHE BHUMIPIOBAHHS CTYNEHS UYOPHOTH
METAJEBOTO 3pa3Kay: 2 TOJIUHH.

Ob6cse camocmiinoi pobomu 3000ysauia: 8 200uH.

OmnpairtoBanHss Martepiaiay JIeKI[Id Ta NIATOTOBKAa J0 Ja0OpaTOpHOi poOOTH.
BuxonaHHs po3paxyHkoBOi poboTr. @opMyBaHHS MUTAaHb IO BUKJIaada.

Tema 15. Tens1000MiH BUIIPOMiHIOBAHHSIM MIXK TiJIaMH.

- Dopma 3auamyb. eKyis, camocmitina poboma.

Obcsie ayoumopnozo Hasanmadicenus: 1 200una.
- 0608’43K08i npedmemu ma 3acoOu.; 8i0CYymHi.

HHooamkosi npeomemu ma 3acobu: koucnexm nexyit [ 1], npezenmayis memu 15,
[IpomeneBut TErI000MiH TpoMiXk TilaMu. [IpoMeHeBHi TEMIOOOMIH MiX TiIaMU
3a HasiBHOCT1 €KPaHiB

Ob6csae camocmiunoi pobomu 3000y6auia: 6 200uH.

OmnpaifoBanHss ~ MaTepiaiy  Jekuid. BukoHaHHs po3paxyHKOBOi  poOOTH.
dopMyBaHHS MATAHB JI0 BUKJIATaqa.

Tema 16. TennioBe BUIIPOMIHIOBAHHS I'a3iB.

- Dopma 3auame: aekyisi, camocmiuna poooma.
Obcs12 ayoumopHo2o HABAHMANCEHHS. 2 200UHU.

- 00608 ’s3K08i npedmemu ma 3acoou: 8i0CymHi.
- Jlooamxkosi npeomemu ma 3acobu: koucnexkm aekyiu [ 1], npezenmayis memu 16.
TenmnooOMIH y TMOIVIMHAIOYOMY Ta BHUIIPOMIHIOIOUOMY CEPEOBHUII. 3MiHA

30BHIIIHBOIO BUIPOMIHIOBAHHS. 3MIHA BJIACHOTO BHUIPOMIHIOBAaHHA. TermiooOMiH
BUIPOMIHIOBaHHSIM MIK T'a30M 1 000JIOHKOIO.

Obcsie camocmiunoi pobomu 3000y8ayia: [ 200uH.

OnpanoBanHss  Matepiay  JieKIid. BHUKOHaHHS  pPO3pPaxyHKOBOI  pPOOOTH.
dopMyBaHHS MUTAHb JI0 BUKJIAa4a.

MoayJibHM KOHTPOJIb 2

- @opma 3anusamos. onnalH-mecmysanns y cucmemi mentor.khai.edu.

- Ob6cs2e ayOumopHo20 HaBAHMANCEHHSA: BIOCYMHIl

- 0608’a3k08i npeomemu ma 3acoou (0061AOHAHHA, YCMAMKYB8AHHI, Mamepianu,
IHcmpymenmu): po30in oucyuniinu « Tenntomacoodominy y cucmemi mentor .khai.edu.

- Ob6cse camocmiiinoi pobomu 3000y68auie — 3a He0OXiIOHICMIO.

5. InauBinyanbHi 3aBIaHHSA

B skocTi 1HAMBIMYaqbHOTO 3aBlIaHHSA TEepen0adyeHO BUKOHAHHS PO3PAXyHKOBOT
poboTH.



[HauBiyanbHEe 3aBJIaHHS Ma€ Ha METI1 3aKPINMUTH BIAMOBIAHI TEOPETUYHI 3HAHHS 1
0JIep>KaTh HEOOX1HI HABUYKHU MPAKTUYHUX PO3PAXYHKIB 3 TUCIUILTIHU.

B po3paxyHKoBiii po0OTi CTYA€HTH OOUHCITIOIOTH MPOIIEC MTEPEHOCY TETUIOTH Yepe3
0araToapoBy CTIHKY.

BxigHi mani: reomerpis miapiB CTiHKH, iX (i3W4HI XapakTepucTuku. Tpeda
BU3HAUUTHU TEPMIYHHIA OMIp CTIHKU K (PYHKIIIIO BiJ TEMIIEPATYPH.

6. MeToau HABYAHHSA

Hapuanus mpoBoauTbes B ayauTopHik (opmi (Jiekii, sabopaTopHi poOOTH) Ta
CaMOCTIIHO.

7. Metoau KOHTPOJIIO

[ToToyHM KOHTPOJIb 3AIMCHIOETHCS 1] YaC TE€CTOBOTO MOJAYJIBLHOTO KOHTPOJIIO Ta
BUKOHAHHS PO3PaxXyHKOBOI poOOTH, (PiHATbHUN KOHTPOJb — Y BUTJISIAL €K3aMEHY.

8. Kpurepii ouinioBaHHs Ta po3nojiji 6ajiB, AKi oTpUMYIOThH 3100yBaui

12.1. Po3nosin 6aniB, K1 OTPUMYIOTh CTYA€HTH (KUTBKICHI KpUTEPIi OI[IHIOBAHHS)

bamu 3a onne | Kinbkicts | CymapHa
CknafoBi HaBUAJIbHOI poOOTH 3aHATTA 3aHATH KUIBKICTH
(3aBmanHs1) | (3aBIaHb) OaiB
Moayas 1
BukoHaHHS 1 3aXUCT J1aOOpaTOpPHUX POOIT 0..4 ) 0.8
MonynsHu KOHTPOIIH 0...20 1 0...20
MoayJsb 2
BukoHaHHS 1 3aXUCT 1a00paTOpHUX POOIT 0...4 v 0. .28
MonynbHUN KOHTPOJIb 0...20 1 0...20
BukoHaHHS 1 3aXUCT pO3paxyHKOBOI poOOTH 0...24 1 0...24
Bceboro 0...100

IIpuiinsaTa mKaJga OUiHIOBAHHSA

Cyma 6aiiB 3a BCi BUAH OmuiHKka 115 eK3aMeHy, Kypcogozo npoexkmy (podboTn),

HaBYaJIbHOI JISIJIBHOCTI MIPAKTUKHU
90-100 BIIMIHHO
75-89 no00pe

60-74 3aJ0BUIBHO




01-59 HE3aJ0BIJIbHO 3 MOKJIMBICTIO TIOBTOPHOTO CKJIaJIaHHS

CemecTpoBul KOHTPOJIb (ICIIUT) MPOBOJUTHCS Y pa3i BIAMOBHU CTyJA€HTa Bija OajiB
MOTOYHOTO TECTYBaHHS ¥ 3a HASBHOCTI JOIMYCKY 70 icnuTy/3aimiky. [lix yac cknamganHs
CEMECTPOBOTO ICIIUTY/3ATIKY CTY/IEHT Ma€ MOKIIMBICTh OTPUMATH MaKCHUMyM 100 Gamnis.

OOO0B’SI3KOBOI0  YMOBOIO JIOMYCKY 1O €K3aMEHY € BHUKOHAHHS 1 3aXHCT YCIX

nabopaTopHUX PpOOIT, MmO TepemdadeHi y poOodoMy TUIaHI AWCIMIUIIHA, a TaKOX
BUKOHAHHS 1 3aXUCT PO3PaXyHKOBOI poOOTH.

bimer mus icnuTy CKIAZaeTbes 3 TPHOX TEOPETUYHHMX MHTaHb. MakcuMmalbHa
KUIBKICTh OaJliB 3a repiie MuTanHs — 34 6aiu, 3a Apyre Ta TpeTe NuTaHHsg — 33 Oamnu.

Kpurepii oniHioBaHHsA po00TH 3100yBa4a NpPOTATrOM ceMeCTpy

3aodosinvbro (60-74) — MaTi MiHIMYM 3HaHb 1 YMiHb JUIsI 3a0€3MEUEeHHS IPOTPAMHUX
pe3ynbTaTiB HaBYaHHsA. BUKOHATH 1HAMBIAYyaIbHE 3aBJIAHHS.

Jobpe (75-89) — 3HaTH OCHOBHI TeMH JHMCHHUILIIHH. J[OCTAaTHHO 3HATH OCHOBHI
METOJIM MOJIETIOBaHHSI TEXHIYHUX CHUCTEM, METOAU PpO3B’SA3aHHS CHUCTEMHU DIBHSIHB
Eitnepa, mozeni TypOylieHTHOCTI. BUKOHATH 1HIMBINyalbHE 3aB/IaHHS.

Biominno (90-100) — matu 3HaAHHS, IO JO3BOJSATH CAMOCTIHHO, BUIBHO Ta
OOIPYHTOBAaHO BIANOBIJATH Ha MHUTAHHA MO0 MAaTEMaTHYHOTO MOJEIIIOBAHHS
TEIJIOT1IPaBIIYHHUX MPOLIECIB B €HEPIreTUYHUX CUCTEMAax, METOAIB PO3B'SA3aHHS PI3HUX
CUCTEM pIBHSIHb, METOJIB TOOYAOBH PO3PAXYHKOBUX CITOK. BUKOHATH 1HAMBIAYyaJbHE
3aBJaHHS Ta BIANPALIOBATH yC1 MPAKTUYHI 3aHATTS.

9. TloaiTMKa HABYAJILHOTO KYpPCY

BignpairoBanHs TPOMYIIEHWX 3aHATh BiAOYBAETHCSA BIAMOBIIHO JI0 PO3KIATY
KOHCYJIbTAIII}, 32 TIOTIEPETHIM MOTOPKEHHAM 3 BUKIagayeM. [IuTanHs, 110 CTOCYIOThCS
aKaJeMIgyHO1 T0OpPOUYECHOCTI, PO3IJisiiae BUKIIagad abo 3a MpoIeAypor0, BU3HAYCHOIO Y
[TonoxeHH1 Tpo akaeMiuHy 100pOYECHICTb.

10.MeToanuHe 3a0e3nevyeHHs Ta ingopmauiiini pecypcu

[Timpyunuku, HaBYaIbH1 TOCIOHUKHU, HABYAJILHO-METOIUYH1 TTOCIOHUKHU, KOHCTICKTH
JIEKII¥, METOIUYHI PEKOMEHAIT 3 TPOBEICHHS JTa0OPATOPHUX POOIT TOIO, SKI BUIAAH]
B YHIBEPCUTETI 3HAXOATHCS 32 MOCUIIAHHSIM:

https.//khai kaf 205.wixsite.com/mai n/%D 1%682%D 0%B 5%D 0%B F%D0%BB%D0
%BE%D0%B E%D0%B 1%D0%B C%D0%B5%D0%BD

CropiHka JTUCIIUILIIHA 3HAXOIUTHCS 3a IMOCWJIAHHSIM:
https.//mentor.khai.edu/course/view.php?d=2871

11. PexomengoBaHa Jirtepatypa


https://mentor.khai.edu/course/view.php?id=2871
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