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Po3poonuk: [Ipod. kad. 205, n-p TexH. Hayk, foi. [TaBio TAKAJI | V

(mocaza, HayKOBHII CTYIIHb i BUCHE 3BaHHS iM’s Ta MPi3BHUILE) < (mignuc)

Cunabyc HaBYaIbHOT AUCIMILIIHA PO3MIIIHYTO Ha 3aciJaHH]1 Kadeapu aepoKOCMIYHOi
TermnoTexHiku (Ne 205)

[Tpotokon Ne 1 Big «30» cepmns 2025 p.

B. 0. 3aB. kadeapu kaH/I. TEXH. HAYK, JOIIEHT / Kocrantun CIIIOAHOB
(HayKOBUH CTYIIiHB 1 BUCHE 3BaHHA)  (TIAIHC) (iM’s1 Ta mpi3BUIIE)

[ToromxeHo 3 npeacTaBHUKOM 3100yBayiB OCBITH:

o

Muxkona ['YMAHOB

(migmmc) (iM’st Ta mpi3BUILE)
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1. 3araabHa indopmanis Npo BUKJIaAa4Ya

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

[Tocaga: mpodecop xad. aeporkoCMIYHOT
TeTTIOTEXHIKH.

HaykoBuii cTyniHb: I-p TEXH. HayK.

Buene 3BaHHS: TOIIEHT.

[lepenik TUCIUILIIH, SIKI BUKIIAJIAE:

- MOJENIOBaHHA Ta  PO3PaxyHOK
MPOILIECIB B EHEPTeTUYHUX CUCTEMAX;

- cucteMH 3a0e3MeueHHsl TEIIOBOro
pEXUMY.

Hanpsimu HAYKOBHX JIOCIIIIKEHD:
IH)KEHEpHUM CHHTE3 TeIlJIOEHePIreTHY-
HUX CHCTEM OO0’€KTIB aepOKOCMIYHOI
TEXHIKH.

KonrakthHa 1iHpopmanisa: +38 (097) 441-
85-78, p.gakal @khai.edu

2. Onuc HABYAJIBHOIL TUCIHUATLIIHHA

dopma 3100yTTS OCBITH Jenna
Cemectp 2
Moga BUKIaIaHHSA YkpaiHcbka

Tun gucruIutinu

O00B’s13K0Ba

OO0csr IUCHUIUIIHA

2 xpeaut EKTC/60 roaun (32 ayaAMTOpHUX, 3 IKUX: TPAKTUYHI
—32; CP3 - 28).

Bunu HaBYaJIbHOI

ISIIBHOCTI

[TpakTiyHi 3aHATTA, caMOCTiiiHa poboTa.

Buau koHTpOITIO

[ToTo4YHMIT KOHTPOJb, CEMECTPOBUI KOHTPOIb — TUQ. 3aTiK.

[IpepekBizutu Cucremu 3a0e3neyeHHs] TEIUIOBOTO PEXHUMY, OOUYHCIIOBAIbHA
rigpomMexaHika.

Kopeksizutu MoteroBaHHS Ta pO3PaxXyHOK TEIIOCHEPTETUIHUX CHCTEM.

[ToctpekBizutu JlumioMHe MpOEKTYBaHHS
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3. Meta Ta 3aBaHHSI HABYAJbHOI JUCIUILIIHH, MIEPeJTiKi
KOMIIETEHTHOCTEMN Ta O4iKyBAHUX Pe3y/IbTATIB HAUAHHS.

MeTa — 3acBOEHHS CHCTEMU 3HaHb, CIIOCOOIB JISUTBHOCTI Ta TBOPYMX
3MI0HOCTEH 3 OCHOBHUX TCOPETUYHHMX IIOJOKEHb CHCTEMHOTO IiAXOAdY,
MOJICITIOBAHHS TEIIOTIIPABIIYHUX TPOIECIB B CKIIATHUX CHUCTEMaxX, ONTHUMI3AIlil
TEIJIOCHEPTETUYHNX CHUCTEM, a TaKOXX 3aCBOEHHS BMiHb SKI O JO3BOJISUIM Ha
MPAKTHII peani3yBaTH 1l 3HAHHS.

3aBJaHHsI — HABUUTHCS PO3POOJIATH MaTeMaTH4YHI MOJENl Ta 3 IXHBOKO
JOTIIMJITOI0  PO3PAXOBYBAaTH  XapaKTEPUCTUKUA CKJIAMHOI  TETUIOTiAPaBIIYHOI
CHUCTEMU Ta MPOBOANTH i1 ONITUMI3AITiIO.

KomnereHTHOCTI, IKi HA0YyBaIOTHCA:
Inmezpanvni Komnemenmuocmi:
e 3HaHHS Ta pO3YyMIHHA TMpEeAMETHOI 00JIacTi Ta PO3yMIHHS MpodeciitHol
TISUTBHOCTI.

e 3JaTHICTH 10 aOCTPAKTHOTO MUCJICHHS, aHaJlI3y Ta CUHTE3Y.

CneuianbHi KoOMnemeHmHoOCmi:

e BMiHHS BUSIBISATH, CTABUTH Ta BUPILIYBATU POOIEMHU.
e 3aTHICTH OISTH COLIAILHO BIAMOBIIAIBHO Ta CBIIOMO.

e 3aTHICTh 3aCTOCOBYBATU Ta YJOCKOHAJIOBATH MaTeMAaTHU4HI Ta KOMI HOTEPHI
MOJieJll, HAyKOBI 1 TE€XHIYHI METOAU Ta Cy4dacHE KOMIT'IOTEpHE MNporpamHe
3a0e3neyeHHss Ui pO3B'A3aHHS  CKJIQJHUX  IHXKEHEpHUX  3aJad B
TETIOCHEPIETHII].

e 3/1aTHICTh 3aCTOCOBYBATH PEJEBAHTHI MAaTeMAaTHYHI METOAM JJisi PO3B'S3aHHS
CKJIQJHUX 3a/1a4 B TEIJIOCHEPTeTHIII.

e 3aTHICTb YNPABIATA POOOYMMHU MPOLIECAMH Ta IpUMaTH €()EKTUBHI PIICHHS
y cdepi TeniIoeHepreTuky, Oepyud A0 YyBaru CoIlliajabHi, EKOHOMIYHI,
KOMEPIIiifH1, TPaBOB1 Ta €KOJIOT1YH1 ACTIEKTH.

e 3MaTHICTh MpHUIMATH PIIICHHS MO0 MaTrepiajiiB, OO0JaJHAHHSA, MPOIECIB B
TEIJIOCHEPTETHII 3 ypaxyBaHHSM iX BJIACTHBOCTEH Ta XapaKTEPHUCTHK.

e 3/aTHICTb MOJEIIOBATH TEIUIOBI, TJIPOJMHAMIYHI MPOLIECH B €HEPreTHUHUX
CUCTEMAX, Y TOMY YHCIl 3 BUKOPUCTAaHHSAM Cy4YacHUX OOYMCIIIOBaIbHUX
METO/IIB.

e 3JaTHICTh JI0 CHCTEMHOTO aHali3y, MAaTEMAaTUYHOTO MOJICJIFOBAHHS CUCTEMHUX
TEIUIOTIAPABIIYHUX MPOIECIB Ta ONTHUMI3allll CKIAJHUX TEIUIOCHEPTreTUYHHUX
CUCTEM.
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Ilpozpamui pezynomamu nasuannsn:

e Bwmitu anam3yBaTH, 3aCTOCOBYBaTH Ta CTBOPIOBATH CKJIQJIHI 1H)XXCHEPHI
TEXHOJIOT1i, TPOIIECH, CUCTEMHU 1 OO0JaJHAHHSA BIJAMOBIAHO 10 OOpPaHOTO
HaIPSIMY TETUIOCHEPTETUKH.

e AmnamidyBatu 1 oOupatn eQeKTHBHI aHAIITUYHI, PO3PaxXyHKOBI Ta
eKCIIEPUMEHTAIbHI METOAM PO3B’sI3aHHS CKJIaJHUX 33124 TETIOCHEPT€TUKH.

e Po3po0msaTu 1 JociKyBaTH, MATEMAaTHYHI 1 KOMIT FOTEPH1 MOJieJl 00’ €KTIB Ta
MPOIIECIB  TEIUIOCHEPTEeTUKH,  TEPEBIPATH  aJICKBAaTHICTh  MOJICIICH,
MOPIBHIOBATH PE3yJIbTaTH MOJICIIOBAHHS 3 1HIIMMH JaHUMU Ta OIIHIOBATH iX
TOYHICTH 1 HAJIAHICTb.

e [lpuiiMaTu eeKTUBHI pIIEHHS, BUKOPUCTOBYIOUM CYyYaCHI METOJIU Ta 1HCT-
PYMEHTH MOPIBHSIHHS aJIbTE€PHATUB, OL[IHIOBAaHHS PU3UKIB Ta MPOTHO3YBAHHS.

e BilbHO cHiIKyBaTHCs J€p>KaBHOO MOBOIO 3 MNPOQPECIHHUX MUTaHb,
OoOroBOpIOBaTH pe3yJbTaTh BUPOOHWUYOI, HAYKOBOi Ta 1HHOBAIIMHOI
JISUTBHOCTI 3 (DaxiBIsIMU Ta HE(axiBISIMHU.

e OuiHioBaty 1 3a0€3Me4yBaTu AKICTh 00’ €KTIB 1 MPOLECIB TEMJIOCHEPTETUKU.

e AHanmi3yBaTH  TEXHOJIOTIYHI CXeMH 1  TIOKa3HMKM  €(EeKTHBHOCTI
TEIJIOEHEPTrETUYHUX CUCTEM, [0 BUKOPUCTOBYIOTHCS B aBlallliHO-KOCMIYHIN
TEXHIII, JIBUTYHAX, cUCTeMax  Temjo- Ta  XOJOJONOCTadaHHS,
KOHJUI1I0HYBaHHSI.

e BupimryBaTu mpakTHuHI 3a7a4i 3 TEIUIO- MAcCOOOMIHY, TEIUIOHAIMPYKEHOTO
CTaHy 3 BHUKOPUCTAHHAM CYYacCHHX OOYHCITIOBAIbHUX METOJIB Ta
MPUKIIATHOTO KOMIT FOTEPHOTO 3a0€3MeYeHHS!.

e Po3po0nsaTu MaTeMaTU4Hi MOJIEII TEeIUIOT1APaBIIYHUX MPOIIECIB B CKIIAJIHUX
CHEPreTUYHUX CUCTEMaX, y TOMY YHUCJl B CUCTEMAaxX OXOJIOJKEHHSI JBUTYHIB,
TEPMOPETYJIOBAHHSI KOCMIUYHMX aIlapatiB, ONTUMI3YBaTH CUCTEMH.

e 3acTOCOBYBaTM MOJIEl TEIUIOTIPABIIYHUX NpoLeciB B OararodazHOMY
CEpeOBUIII JJIsl BUPIIIICHHS 1H)XEHEPHUX 3a]1ay.

4. 3micT HAaBYAJILHOI JUCIHHUILIIHA

[Ipu BuUKOHAHHI KypCcOBOi pOOOTH CTYIECHTH MOBWHHI HABYUTHUCS PO3PAXOBYBATH
MOTIKOPO3MOIJ B CUCTEMax TEIUIONEPEHOCY, a TaKOX HAaOyTH HAaBHYOK aHAJI3Y
BIUTMBY PI3HUX YMHHHKIB HAa CTaTUYHI XapaKTEPUCTUKH CHCTEMH TETUIONEPEHOCY,
BUKOHYBATH ONITUMI3AIIIIO CHCTEMH.

3agaui kypcoBoi podoTu.

[Tpu BUKOHAHHI KypCOBOT pOOOTH HEOOXIJHO BUPIIIUTH HACTYITHI 3aB/IaHHS:
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1. 3HaiiTn MOTIKOPO3MOALT B CHCTEMi TeIUIonepeHocy Ha HoMiHanbHOMY peskuMi Q = Qo (HOKazaTn
3HAYCHHS TEPMOAMHAMIYHIX i TiIPaBIiYHUX MapaMeTpiB — THCKY [ , Temreparypu {, enranpiiii i , MacoBoi

BUTpaTH M - B XapaKTepHUX MEPEeTHHAX KOHTYPY).

2. HO6yHyBaTI/I CTaTUYHY XapaKTCPHUCTHUKY CUCTCMU TCIIJIOINICPCHOCY MIPHU 3MiHI TEIIOBOTO HABAHTAXKCHHS

Bit Qmin 10 Quax (3aIeXKHICT TeMIepaTypH B XapakTepHHX IepetnHax Bix Q).

Buxigni naumi.
HageneHo npukiaa BUXiAHUX NTaHUX. 3100yBay MOXKE 3MIHUTH BUXIi/IHI JaHi y BIIMOBIIHOCTI 10 TEMHU
Maii0yTHBOI KBamiikauiHOi poOOTH.

1. Cxema cUCTEMH TEIUIOIEPEHOCY

Xon1
A1 To10
192 P
%
Tp5
<o\ 4os, N2
T
2 3 \'/
H1 H2 iz Q
(W 1
Harp1
\ / 31 2 /l\ N
o7 10
-
7:077 DPZ
———Tp6
rA2 Tote \T/ Tpo
2. XapakTepHucTHKa eJIeMEHTIB.
a. TpyoOa,

No D, mm L,m | Micueswuii rigpoorip
Tpyoun
1 14.0 25.0 | 2 moBopotu Ha 90°
2 - 0.0 -
3 10.0 10 -
4 10.0 20 JlokanbHuii onip (apocens) [pl
5 20.0 20 -
6 12.0 100 |-
7 14.0 10.0 | 1 moBoport Ha 120°
8 20.0 20 -
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9 12.0 25.0 | 2 moBopotu Ha 90°, 1 moBoport Ha 30°
10 10.0 1.0 -

11 10.0 1.0 -

12 10.0 1.0 -

13 8.0 20.0 | JlokaneHuii omip (apoceins) dp3

14 10.0 100 |-

15 - 0.0 -

16 - 0.0 -

f.

HACOC BIJIIICHTPOBHIA; y3arallbHeHa XapaKTePUCTHKA

2
12 ~11.06+ 0.32(1— Vj —0.296(0.55 _ Vj ,

o a (04
ne: h= - 6e3po3MipHHMii Hamip; V = - Oe3po3MipHHiA 00’ €MHa BUTpATa;
R R
o= - 0e3po3mipHMii yacTota odepranus. [Ipu BUKOHAHHI KypcOBOI poOOTH
OR

npuiiasate o0 =1.0;
o0irpiBadi — MpsIMOTOYHA TPyOa MOBXHUHOIO 1 M Ta giamerpom 20 MM 3

extektpoobirpiBom, Qy - 3axano;

XOJIOTMITPHUKH — TIIAcKa TpyOa ¢ 130TEPMIYHOIO CTIHKOIO; po3THH TpyOu: 200x5 MM,
JIOBXHHA TpyOH L - 3amaHa; TEITo BiABOAMTHCS Yepe3 i30TEPMIYHY CTiHKY, TEMIIepaTypa

crinku 1, -3anana;

THIPOAKKYMYJISITOP MIATPUMYE CTAIMN TUCK B TOUII IMiJKIFOUEHHS 10 KOHTYPY; THCK
Pra - 3amano.

poboya pedoBHHA — 3a]IaHO.

3. BapianTu cxemu:

BapianTu cxemn 1 2 3 4 5 6 7 8 9 (10| 11 | 12 | 13

H1 + + + + + + + + + +
Harpl + + + + + + + + +

Xonl + + + + + + + + +

Al + + + + + + + +

Hpl + + + + + + + + + +
Jp2 + + + + + + + + +

H2
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Harp2 + + + + + + +
Xom2 + + + + + + + +
TA2 + + + + +
Jp3 + + + + + + +
Jp4 + + + + + + +
JpS + + + +

JIp6 + + + +

4, BuximHi mapaMeTpH:
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. ITapamerpu BapiaaTu BUXiTHUX TaHUX
jas]
(&)
3 114 2/15 3/16 4/17 5/18 6/19 7120 8/21 9/22 10/23 11/24 | 12/25 | 13/26
=
Qn1, kBT 27.0/ 52.0/ 30.0/ 28.0/ 60.0/ 60.0/ 36.0/ 107.0/5 | 10.0/
E 7.0 26.0 3.0 14.0 25.0 20.0 50.0 4/0 20.0
/m
&
= Qrz, KB 30.0/ 54.0/ 15.0/ 57.0/ 27.0/ 65.0/ 30.0/
40.0 25.0 30.0 40.0 35.0 50.0 15.0
Hry, 6ap 15/2.0 | 1.520 |1.7/34 | 1.7/34 20/15 | 1.8/16 | 14/1.2 | 1.8/15 1.6/1.2 1.8/1.4
Hrz, 6ap 1.7/15 | 1.5/1.7 15/1.7 | 1.5/1.7 1.8/15 | 1.7/25 | 1.9/15 | 1.9/15
S
§ Qry, 103 M¥%c 0.7/0.2 | 0.2/0.3 | 0.12 0.15/ 0.1Y 0.1v 0.12/ 0.Y 0.15/ 0.Y
T 0.14 0.16 0.12 0.14 0.16 0.12 0.12 0.12
Qrz, 103 m¥c 0.09/ 0.08/ 0.09/ 0.09/ 0.V 0.V 0.1v 0.1Y
0.12 0.12 0.12 0.14 0.15 0.12 0.2 0.18
Twi, °C -10.0 +20.0 | -10.0 +20.0 -10.0 +20.0 | -10.0 +20.0 +30.0
= Twz, °C 0.0 0.0 0.0 +30.0 |-10.0 +20.0 |-10.0 +20.0 |-10.0
S
S
E Ly, ™M 0.75 15 10 15 15 3.0 0.7 3.0 1.0
Lo, M 0.7 0.5 20 1.0 1.0 10 20 15
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. ITapamerpu BapiaaTu BUXiTHUX TaHUX
jas]
(&)
3 114 2/15 3/16 4/17 5/18 6/19 7120 8/21 9/22 10/23 11/24 | 12/25 | 13/26
=
Ma-c? 5.0 10 1.0 4.0
Ip5, 108 a 2C
Kr
Ma-c? 1.0 4.0 4.0 10
Jp6, 10° 5
Kr
Bapianr cxemu 1 2 3 4 5 6 7 8 9 10 11 12 13




ITopsinoxk BUKOHAHHSA KypCOBOi po0oTH.

1. HakpecnuTtu cxemy CUCTEMH TEILUIONIEPEHOCY Y BiMOBIHOCTI 31 CBOIM BapiaHTOM.

2. Po30utn cxemy Ha po3paxyHKOBIi €JIEMEHTH.

3. 3ammcaTH cUCTeMY PiBHSHB 30€pPEeKEHHS MacH, CHEPrii Ta IMITYJIbCY B CTAIliIOHAPHIN (OpMi:
4

3aMKHYTH PiBHSHHS 30€peXeHHs IMITYIbCY CITiBBITHOIIEHHSMH U PO3PAaxXyHKY BTpaT THCKY, HaIipHOT
xXapakTepucTukor Hacoca (auB. I1. 2, 0).

5. 3aMmkHyTH piBHAHHS 30€peXeHHS eHeprii CHiBBIAHOIICHHAMH [UI1 PO3PaxyHKy Koedili€eHTiB
Teronepeaadi, a TaKoX TEPMOJMHAMIYHMMU 1 TEIIO(I3MYHUMH BIACTHBOCTSIMH  TEIUIOHOCIS;
TETUIOHOCIY 3aJ]aHWii y BUXIIHUX JTaHUX.

6. 3amucaTy TOBHY CHUCTEMY PIBHSHB, SIKA OIHCYE IMOTOKOPACIPEICIICHUE B CHCTEMi TEIUIONEPEHOCY i
BHPIIIUTH 11 YACETHHO.

7. 3MIHIOIOYX 3HAYeHHS TEIUIOTH, IO ITiIBOJAUTHCS B HarpiBadax, MOOYIyBaTH CTaTHYHI XapaKTEPUCTHUKU
Tmax B TW

Q

Bix mizBoaumoi Ternoth. TyT: T4y - MaKCHMaIbHA TEMIEPATypa TEILIOHOCIsA B KOHTYPI,

CHCTEMH - 3aleXHICT TepMmidHoro omopy Ry =

Q-L

Tmax_ w

1 TeIJIOTPAaHCIIOPTHON 3aTHOCTI

K; T,y - Temmeparypa crinku xonommwishuka, K; L - Bincrans teroneperocy (po3paxyBaTH BiImoBiIHO

1o cxemn), M; Q - Terora, Br.
8. BuOpatu Ta 00TpyHTYBaTH MOKa3HUKH, KpUTEPii €()eKTUBHOCTI.
9. BubOparu MeToa onTuMizarlii.

10. BukoHat# onTuMI3ariio.

Hpunymenns.

1. TepmoauHamiuHi i TeruToQi3UYHI BIACTHBOCTI OpaTy Ha JIiHIT HACHYEHHS IIPH THCKY, BIIMOBITHOMY THCKY
B TiipoakymynsiTopi. B mporieci o04rcieHp BIaCTUBOCTI BBAYKATH MOCTIHHUMI.

2. TemmepaTypy B XapakT€PHUX EPETUHAX PO3PAXOBYBATH B 3AJIKHOCTI Bijl EHTANIBIIT | 1 THCKY P 32 TaKOHO
: 1, .
tbopwmyoro T(I, p) = Tsat (p) + c. (' —lsat (p))
p
3. Koediuient Temnonepenaui KF BBaxkaTn mocTiiiHuM 1o NOBEPXHi TEMI00OMiHY.

4. Ilpu po3paxyHKy Koe(imieHTa TEIUIOBIAMadi 1 HaBEAEHOTO KoedillieHTa NUISIXOBHUX BTPAT B SIKOCTI
: . : o AF .
XapaKTepHOTO pO3MIpy MPUHHSATH T1IPaBIIYHUN TiameTp Dhy = R ne: F - miomma npoxigHOro nmepeTHHy,

Mm% P - 3MoueHuit nepumetp, M. IIBUAKICTH pO3paxOBYBaTH BIAIOBIIHO JO AIMCHOI IUIOIICIO HMPOXIiTHOIO
. m
nepepizy kaHaimy 3a hopMynor W = —F , JIe P - TYyCTHHA, Kr/M°.
p .
5. InauBinyanbHi 3aBI1aHHS
Bukonanus kypcoBoi poboTu

6. MeToau HaABYAHHA
CroBecHi, HAOYHI, MPAKTUYHI.



13/15

7. MeToau KOHTPOJIIO
KOHTpOJTb BUKOHYETHCS y BUTJISAI TIOTOYHOTO CEMECTPOBOTO KOHTPOJTIO.

8. Kpurepii ouiHioBaHHS Ta po3moAiji 6aJjiB, AKi OTPUMYIOTh CTY1€HTH

CemecTpoBuil KOHTPOJIb (AH}. 3a711K) MPOBOJUTHCA y BUIISAL MyOJIYHOTO 3aXHUCTY
KYpPCOBOTI'O MPOEKTY. JIJ1s1 3aXHCTy CTBOPIOETHCS BIJIMOBIIHA KOMICIs

[1i1 yac 3aXUCTy CTYJCHT Ma€ MOXJIMBICTh OTpUMaTH MakcumyM 100 Gamis.

Ta6muis 8.1 — Posmosin 6aniB, siki OTPUMYIOTh 37100yBadl OCBITH 3a BUKOHAHHS
KYPCOBOTO MPOEKTY

[TosicHIOBanbHA InmrocTpaTuBHa
3axuct pobotu Cyma
3amnmcKa YacTUHA
0...30 0...20 0...50 0...100
Ta6muis 8.2 — Illkana oriHoBaHH: OabHA 1 TpaJAMIliiHA
. O1iHKa 3a TPaJUIIITHOIO MIKAJIO0
CymMma GarniB
[cnut, nudepenuiitnmii 3amk 3anmik
90 - 100 BigminzO
75-89 Jlobpe 3apaxoBaHO
60— 74 3a10BUILHO
0-59 He3anoBuisHO He 3apaxoBaHo

Kpumepii ouinrosannsa pobomu 3000ysaua oceimu npomazom cemecmpy

3anpoBisibHO (60-74) — MaTu 3HaHHA 1 yMIiHHS JUIsl 3a0€3MEYEHHS TPOTPAMHUX
pe3ynbTaTiB HaBuaHHs. [liAroTyBaTu MNOSCHIOBAJIbHY 3amucKy. BwmiTu pomnosictu
OCHOBHI €Tany BUKOHAHHS POOOTH.

Jloope (75-89) — matu 3HaHHS 1 YMiHHS 17151 3a0€3MEUYCHHS MPOTPaMHKX PE3yJIbTaTIB
HaBuyaHHA. [[iAroTyBaTH MOSACHIOBAJIbHY 3alUCKy. BMITH J0OMOBICTH OCHOBHI eTamnu
BUKOHAHHS poO0TU. BiAMoBigaTH Ha MUTAHHS, OB’ SI3aH1 3 MOJICIIIOBAHHIM OKPEMUX
€JIEMEHTIB CUCTEMU, MaTH 3arajibHe YSBICHHS MMPO €Taly ONTUMI3aIlii CHCTEMHU.

Bigminno (90-100) — martu 3HaHHA 1 yMiHHSA JUIS 3a0€3MEYCHHS MPOrPaMHUX
pe3ynbpTaTiB HaB4yaHHs. [liAroryBatu MOSICHIOBaJbHY 3alKCKy. BMiTH aomnoBicTH
OCHOBHI €Tald BUKOHaHHS poOoTH. BiamoBimatm Ha mnHUTaHHS, TMOB’s3aHI 3
MOJICJIIOBAaHHSIM OKPEMHUX €JIEMEHTIB Ta BCi€l CHUCTeMHM B LIJIOMY, OOIPYHTOBAHO
3axXUIIaTh BUOpaHi MaTeMaTHYH1 METOU PILICHHS CUCTEM PIBHSIHb Ta ONTUMI3aIli.
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KypcoBuii npoekT 6€3 moMusiok. 3400yBay MpaBUJIbHO BIANOBIIA€ HA YC1 3alTUTAHHS.

9. TMoaiTuka HABYAJILHOTO KYpCY
Biosioysannsa 3anams. Perynsiis mpomyckiB. [HTepakTUBHHI XapakTep Kypcy
nependadae 000B’SI3KOBE BIBITYyBaHHS J1a0OpaTOPHUX 3aHATH. 3400yBayi OCBITH,
K1 32 IEBHUX OOCTAaBUH HE MOXKYTh BiJIBIIyBaTH JTa00OpaTOPHI 3aHATTS PETYIISPHO,
MOBUHHI TPOTATOM THXXHS Y3TOAMTH 13 BHUKJIagadueM rpadik 1HAWBIAYalTbHOTO
BIJIIPALIOBAaHHS MPOIMYIIEHUX 3aHATh. OKpemi MpOIyIIeHl 3aHATTS MaloTh OyTH
BI/IMpaIbOBaH1 Ha HAWOIMKYIH KOHCYJIBTAIllT TPOTATOM THIXKHS ITICHS 1X MPOIYCKY.
BianpairopanHs 3aHATh MIJISIXOM I1JATOTOBKHU 3BITY 3 JJa0OPaTOPHOi poOOTH.
Jlompumanusa eumoz akademiunoi 0oopouecnocmi 3100yBadyaMu OCBITH TI1JT Yac
BUBYCHHSI HAaBUAJBbHOT NUCHUIUTIHU. [1i yac BUBUEHHS HABYAIbHOI JUCIUILIIHU
3100yBayi OCBITH MalOTh TOTPUMYBATHUCS 3arAJIbHOMPUIHATUX MOPATIbHO-ETUYHHUX
HOPM 1 TMpaBUJI MOBEIIHKH, BUMOI' aKaJIEMIYHO1 TOOPOYECHOCTI, MepeadaueHux
[TonoxeHHsIM PO akajeMiyHy H00podecHICTh HarlioHaJIbHOrO aepoOKOCMIYHOTO
YHIBEPCUTETY «XapKiBCbKUI aBlallliHUM THCTUTYT»
(https://khai .edu/assets/fil es/pol ozhennya/pol ozhennya-pro-akademichnu-
dobrochesnist.pdf). Ouikyerbes, mo pobotu 3m00yBauiB OCBITH OyayTh iX
OpUTIHATBHUMU JOCIIPKEHHSIMU a00 MIpKyBaHHAMH. BiACYTHICTH MOCWJIaHb Ha
BUKOPHUCTaHI JKepena, GpadpuKyBaHHS JKEpeJl, CHUCYBaHHs, BTPYYaHHs B poOOTYy
IHIIMX 3/100yBadiB OCBITH CTAHOBIISTh, A€ HE OOMEXKYIOTh, TPUKIAAN MOMKIHBOL
akaJeMigyHO1 HeJ0OpoUeCTHOCTI. BUsBICHHS 03HAaK akageMIuyHOT HEJ0OPOYECHOCTI
B MUCHMOBIN poOOTI 3700yBaya OCBITHM € MIACTaBOIO IS i1 He3apaxyBaHHS
BHKJIaJa4eM HEe3aJIe)KHO Bl MacITadiB Ijiariaty 41 oOMaHy.
Bupimenns kondaikriB. [lopsanok 1 mpoienypu BperyiarOBaHHS KOH(IIKTIB,
MOB’SI3aHUX 13 KOPYNUIMHUMH JISIMH, 31TKHEHHSM IHTEPECIB, pi3HUMU (HOpMaMU
JTUCKPUMIHAIIIT, CEKCYaIbHUMHU JIOMaraHHsIMU, MI)KOCOOMCTICHUMH CTOCYHKaMH Ta
IHITUMU CUTYaIlsIMU, 110 MOXKYTh BAHUKHYTH TI1]] 4YaCc HaBUaHHS, a TAKOK MMPaBUJIa
eTHYHOI TIOBEIIHKH pErJIaMeHTYIOThcsl Kogekcom eTuyHoi TIOBEOIHKA B
HarmionansHOMY aepOKOCMIYHOMY YHIBEPCUTETI «XapKiBCbKUW aBialiiiHUi
THCTHTYT» (https://khai .edu/ua/university/normativna-bazal/ustanovchi-
dokumenti/kodeks-etichnoi-povedinki/).

10. MeToauuHe 3a0e3ne4eHHs
[linpyyHuku, HaBYajdbHI TMOCIOHMKHA, HaBYAJIBHO-METOAUYHI TMOCIOHUKH,
KOHCHEKTH JIeKI[IA, METOAWYHI PEKOMEHJaIlll 3 MPOBEICHHS JIa0OpaTOPHUX POOIT
TOIIO, SIK1 BUIaH1 B YHIBEPCUTETI 3HAXOIATHCS 32 MOCUJIAHHSIM:

e http://library.khai.edu/catalog?clear_all params=0& mode=KNMZ& |lang=ukr
& caller mode=SearchDocFormé& ext=no& theme path=0& themes basket=& ttp the
mes_basket=& disciplinesearch=no&top list=1&fullsearch fld=& author fld=%D0%
A 0%D0%BE%D0%B C%D 0%B0%D 0%B D %D 0%B E%D0%B2& docname fld=&d
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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
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ocname_cond=beginwith& theme context=%D0%A 0%D 1%96%D 0%B 7%D0%B0%
D0%B D %D 0%B D %D 1%8F+%D0%B C%D 0%B5%D 1%82%D 0%B 0%D0%BB%D
19%96%D0%B2& theme cond=all theme&theme id=0&is ttp=0& combiningAND=
0& step=20& tpage=1
OCTopiHKa III/ICHI/IIIJ'IiHI/I 3HAXOAUTHCA 3a ITOCUIIaHHAM:
https://mentor.khai.edu/course/view.php?id=1224

11.PexomeHgoBaHa JiTepaTypa
ba3oBa

1. Cucremu 3a6e3nedeHHs TerioBoro pexxumy [Emekr. pecypc]/ I'. O. I'opOenko,
I1. I'. 'akan. — HaB4. nmociOHUK.

2. Mimna O. B., JIaBep B. O. Cuctemuuii anaii3: HaBd. - MeToI. moci6. / O.B. Mina,
B.O. JlaBep. — Yxkropon : Bua-so I «KAYTIOP - ITAPK», 2021. — 63 c.

JlonomizkHa

1. TerutoBi HacocH Ta iX BUKopucTaHHs [Tekcrt]: HaBy. moci6./M. K. be3poauuii,
L. I. ITyxosui, 1. C. Kytpa. — K.: HTYY «KIlII», 2013. - 312 c.

2. XKannak M. 1., Tpuyc IO. B. OcHoBu Teopii 1 MeToaiB onTuMi3zaiii: HapuansHuii
nociOHuk. - Uepkacu: bpama-Ykpaina, 2005. - 608 c.

3. JI.P. JlamieBa. OnTuMi3altis TEXHOJIOTIYHUX TIpoIieciB.: HaBuamsHM TOCIOHUK.
- K.: HMII BO, 2003.- 206 c.

12.Indopmariiini pecypcu

1. https://webbook.nist.gov/chemistry/fluid/
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