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BCTYII

AHOTALIA

Jucnuimiina crupsMoBaHA HA OJEpPKaHHS CTyJCHTaMU 3HAaHb HATHITAIBHUX,
KOMITIPECOPHHUX Ta PO3IIUPIOBATBLHUX MAIllH, HEOOXITHMX IS iX PO3paxyHKy Ta
MIPOCKTyBaHHS.

BHacaigok BUBYEHHS AMCIUIUIIHU CTYJISHT OJEPKHUTh MpodeciiiHl 3HAHHS IIPO
OpUHLIUI i1 Ta OyIOBY KOMIIPECOPiB, HACOCIB Ta BEHTHJIATOPIB, (i3MUHY CYTHICTbH
mporieciB, SKi BiAOyBalOThCS B I1X €JIeMEHTaX, OCHOBH Teopii Ta pPO3paxXyHKY

KOHCTPYKIIIH, 00J1aCTl 3aCTOCYBaHHS, OCHOBHHX CITOc001B peryitoBanHs HKPM.

KarwuoBi caoBa: Kommpecopu, Hacocu, BEHTHUISTOPH, HarHiTadbHI MaIllWHU,

PO3IIMPIOBAIbHI MAIIIUHH.

Abstract

The discipline is aimed at students' acquisition of knowledge of injection,
compressor and expansion machines, necessary for their calculation and design.

As a result of studying the discipline, the student will acquire professional
knowledge about the principle of operation and structure of compressors, pumps and
fans, the physical essence of the processes that occur in their elements, the basis of the
theory and calculation of structures, areas of application, and the main methods of
regulation.

Keywords: Compressors, pumps, fans, injection machines, expansion machines.



1. Onuc HaBYAJBHOI JUCIUILIIHHA

HaiimenyBaHHs OKa3HHKIB

["airy3p 3HaHB, CHEIIATBHICTD
(ocBiTHS mTporpamMa), OCBITHIN
PIBEHb

XapakTepucTHKa HABYAIbHO1
IUCLAIUIIHA

neHHa gopma
HaBYaHHS

3a04Ha (hopma
HaBYaHHS

KinpkicTh kpenuTiB — 6

["any3p 3HaHb 14 "Enexkrpuyna

O06o0B'13K0Ba

- 1Hx)eHepis” —
Mopymnis — 2 Pik miaroToBku:
3MICTOBUX MOJYJIIB — 2 3-i1 3-i
Cemectp
Enexrponnnii agpec PITH . .
' POTIHI 21p A CrnerianbHOCTI 142 6-it 6-ii
Ha CalTi YHIBEpCUTETY e
HEPreTUYHE ' Tlexuiit
- MaItuHOOy TyBaHHs".
[nnuBinyanbHe HAyKOBO- 30 rox 26 ron
JIOCITi/IHE 3aB/IAHHS OcBiTHs Hporpama [IpaKkTH4Hi, ceMiHAPChHKi
(raszea) (cmemiamizaris) "HarnitanbHi,
- KOMITPECOPHI, pO3IINPIOBAJIbHI 15 Ton 12ron
3araibHa KIJIbKICTh TOAUH — L E L K Jlaboparopmi
180 15 ron 12 rox
CamocriitHa po6oTa
TrXHEBUX TOOUH I IEHHOI 120 rox 130 rox
(dbopMHu HaBYAHHS: e . ; ;
i OcCBiTHIN piBEHB: TEPIIHIA [HuBiMyalTbHI 3aBIaHHS: KypcoBa
ayUTOpHUX — 4, .
(6akanaBpCHKHIA) poboTta

CaMOCTiitHOT poboTH
CTyleHTa — 8

Bun xonTposro: 3aimik

dbopMa KOHTPOJIIO: ITIMCbMOBA

2. MeTa BUBYECHHS HABYAJIBLHOI AMCIUILIIHI

MeToro BHMBUYCHHS HaBYaIbHOIL

TUCIUILIIHA

"HaruiTanbHi,

KOMITPECOPHI,

pPO3LIMPIOBaJIbHI MalMHU" € (OpMyBaHHS y CTYJEHTIB BIJIMOBIAHO JO OCBITHBO-

npodeciitHoi mMporpaMu TaKuX KOMITIETEHTHOCTEH:

3K 9. 3patHicTs 10 mOuIyKy, OOpoOJjeHHS Ta aHami3y iH(opmalii 3 pi3HUX

JUKEPEL.

oK 3.

31aTHICTH

aHani3yBaTH

1H(popMaIrio

3 JITepaTypHUX JKeped,

3MIACHIOBATH MATEHTHUHN IMOIIYK, a TAaKOXX BUKOPUCTOBYBATH Oa3W JaHMX Ta 1HIII

mpKepena iHdopmMariii as 3a1iMcHeHHs PO eCiifHOT TiSTTEHOCTI.




®K 4. 3parHicTh 3aCTOCOBYBATH CTaHIAPTHI METOAU PO3PAXYHKY MpHU
IIPOCKTYBaHHI JC€TaeH 1 By3J1B €HEPTE€TUUYHOTO 1 TEXHOJOTTYHOTO 00JIa{HAHHSI.

®K 13. 3paTHICTh PO3pOOJIATH METOAUKU PO3PAXyHKIB MPHU MPOEKTYBaHHI Ta
eKCIUTyaTalii O0’€KTIB 1 CHCTEM Yy Taly3l XOJOAWIbHUX MAallMH 1 YCTaHOBOK 3
BukopuctanasaMm cydacHux CAD/CAM/CAE (indopMaltiiiHux ) CUCTEM.

@K 15. 3patHiCTh 3aCTOCOBYBAaTH CTaHJApTHI METOAU PO3PaXyHKY IMpHU
NPOEKTYBaHHI JIeTajeH 1 By3JliB eHEPTeTUYHOTO 1 XOJIOJMIBHOTO 00JIaIHaHHS Ta CHCTEM

KOHIUIIFOBAHHS.

3. IlepexymoBu 1Jisi BUBYEHHS TUCIHUILIIHA

[lepenymoBamMu JJis  BUBYEHHS JUCUUIUIIHKM 'HaruitamabHi, KOMIIPECOpHI,
PO3IIMPIOBAIbHI MAITMHU" € TUCIUTUTIHU:

— "TexHiyHa TepMoaMHaMIKa";

—"TemnomacooOMiH";

— "TeopeTnyuHi OCHOBH XOJIOMJIBHOI TEXHIKH".

4. OuikyBaHi pe3y/JIbTaTH HABYaHHA

BuBueHHs HaBYaNbHOI JUCUUILIIHU "Har"itanbHi, KOMOPECOPHI, PO3MIUPIOBAIIBHI
MamuHu'" niepeadavae GopMyBaHHS Ta PO3BUTOK y CTYACHTIB TaKUX MNPOrPpaMHHUX
pe3yJbTaTiB HABYAHHA:

[1P2. 3nanHsA 1 pO3YMIHHS I1HXEHEPHHMX HAyK Ha pIBHI, HEOOXITHOMY IS
JOCSITHEHHS IHILUX PEe3yJbTaTiB OCBITHBOI MPOTpaMu, B TOMY YHKCII1 MI€BHA O013HAHICTh
B OCTaHHIX JIOCATHEHHSIX.

[1P7. TIpoektyBath OO’€KTH EHEPreTUYHOTO MAITUHOOYIAYyBaHHS, 3aCTOCYBaTU
CydacHI KOMEpIIiiiHI Ta aBTOPChKI MPOTPaMHI MPOAYKTU Ha OCHOBI PO3YMIHHS
nepeloBUX JOCATHEHb raiy3i.

[1P 22. 3natu 1 po3yMiTH NPUHLUNHA POOOTH XOJOIUIBHUX CHUCTEM Ta MEPEK,
CHCTEM KOHJMIIIOBAHHSA, CHJIOBOIO OOJaJHAHHS CyIHOBUX Ta CTalllOHapHUX
XOJIOMUJIbHUX YCTAHOBOK, MPHUCTPOIB Ta YMITU BHUKOPHUCTOBYBATHU iX JJISi BUPIIICHHS
MPaKTUYHUX MPoOIIeM y npodeciiiHii TIsITEHOCTI.

[IP 24.3miiicHioBaTl aHaji3 TPOIECIB B  XOJOJWIHBHOMY OOJaJHAHHI,

BIJIITOBIIHUX KOMILIEKCAX 1 CUCTEMAX.



[TP 29. Po3p’s3yBatul CKJIaiHI CIEMmiali3oBaHl 3aaadl 3 MPOCKTyBaHHS 1
TEXHIYHOTO OOCIYrOBYBaHHS XOJOAWJIBHUX KOMIIPECOPIB, TEIUIOOOMIHHMX araparib

XOJIOAUWJIbHUX MalllH 1 YCTaHOBOK.

5. IIporpama HaBYAJBHOI AUCHUILIIHA

Moayas 1

3micToBuii Moayab 1. Beryn. IopiiHeBi Ta rBUHTOBI KOMIIPECOPH.

Tema 1. OOnacTi 3acTOCYBaHHS HACOCIB, BEHTWJIATOPIB, KOMIIPECOPIB,
netanaepiB. OcHoBHI npuHIunu Aid. Crocobu ctucky. Kmacudikariss HarHiTaapHUX
mamuH. OcHOBHI TOKa3HUKA poOoTu. Bumoru. Teoperuuni mnpouecu. CrymeHi
MOPIITHEBOI'0 KOMITpecopa. BiIMIHHICTh BIACTUBOCTEN peabHOTO ras3y BiJl 11€aJIbHOTO.
HagnmumkoBuit 06’em Ta HaamumikoBa pobota. J[kepema indopmarii: [1], ¢.185-188,
[5], c.12-25

Tema 2. 3aranbpHi BiIOMOCTI NOpIIHEBUX KoMmmpecopiB. Knacugikaris. [Ipunuun
nii. OcHoBHI poOoui opranu. [logaua, Tuck. Enementapna nopoxkauHa. BHyTpimHiit Ta
30BHIIIHIN cTucku. EnemenTu Ta By3nu wmamuH. Jxepena inpopmarii: [1], ¢.188-196,
[5], c.12-25

Tema 3. InpukaTopHa ailarpama MOPIIHEBOrO Kommpecopa. BriuB kiamaHiB,
KOJIMBaHHSI THCKY, BUTOKIB, TeINI0O0OMiIHY Ha iX ¢opmy. Koedimient mogaui. xepena
iHopmarii: [1], ¢.207-217, [7], ¢.217-225,

Tema 4. PerymoBanHs mojayl MOpIIHEBUX kKommpecopiB. Bumoru. [ii miomo
BCMOKTYIOUM KiamaHiB. BinrucHennst knananiB. [[kepena indopmarii: [6], ¢.62-180.
[8], c.87-95; [13], ¢.130-133

Tema 5. I'BunTOBI KOMIIpecopu Ta Hacocu. CTymiHb NiABUIIEHHS TUCKY. [lomaya.
Btpatn B rBuUHTOBHMX MamuHax. [loTyXHICTP TBHHTOBOTO Kommpecopa. Jlxkepena
iHpopMmari: [1], c.199-207, [14], c.1468-1470,

Tema 6. PerynioBaHHs TBHHTOBUX KOMIIpECOpiB. J[pocentoBaHHs, Mepenyck,
3MiHa KiJIBKOCTI OOEpTiB T'BUHTIB. 30JIOTHUKOBE peryiroBaHHs. J[kepena iHpopmarii:
[1], c.219-227,[8], c.107-110; [13], c.134-152

3MmicToBuii Moay.ab 2. CnipajibHi Ta 1acTUHYACTI KoMnpecopu. Poraniiini
HATHITAJIbHI Ta KOMIIPpEeCOPHi MaMHU. BixlueHTpoBi Har”iraw4i komnpecopu,

BCHTHJIAITOPHU, HACOCHA



Tema 7. Ilnactunyari (mmbepHi) kommpecopu. Cxema, MPHHLIMI il
Oco6nmBOCTI Macio 3amoBHEHUX  KomrpecopiB. CmipanbHi kommpecopu. JIxepena
iHopmaii: [1], ¢.196-199, 217-219; [5], ¢.298-300;

Tema 8. PerymroBanHd mopaul [i€l0 Ha TPHUBIJI, KOMYHIKAIiO (MEpEexy),
MPUETHAHASIM JIOJAATKOBUX TTOPOXXHWH, 3MEHIIEHHSAM XOoay mopimHsa. KomOiHoBaH1
criocobu. [xepena indopmarii: [5], ¢.73-140

Tema 9. Bararoctyninyaruii cTuck. OXOJIOAKEHHSI B HarHITaIbHUX MallMHAaX.
Exonomist poGotu. IlomepenaHe, BHYTpIIIHE, MPOMDKHE Ta KIHIIEBE OXOJOJKCHHS.
Jlxepena indopwmarii: [6], c.11-30, [7], ¢.225-233.

Tema 10. Ilepmie Havamo TEpMOAWMHAMIKA CTOCOBHO HArHITAJIBHOI MAIWHHU.
[30TepMHMii, 130€HTPOIIHMM, afia0aTHUNA Ta MOJITPOIHUMN MpoIlecu CTUCKY. Pobora
ctucky. Butpatu pobdotu. JIxxepena inpopmartii: [5], ¢.290-297

Tema 11. XapakTepuCcTUKH HarHITaJILHUX MalIMH Ta Mepex. Pobota mammau Ha
Mepexy. PerymroBaHHS apocenmtoBaHHSAM 3a BXOAy. [lommak B JIomaTeBUX MalldHAX
KiHeTH4HOI Aii. Jkepema indopmarii: [5], ¢.97-103;

Tema 12. PerynioBaHHS JpOCETIOBAHHSIM 3a BHUXOJAY, 3MIHEHHSM YacTOTH
oOepTaHHs KoJjieca, TOBOPOTHUMU AU(PY30paMu, BX1THUM MOBOPOTHUM HAMPABIISIOYUM
anaparoM. Jlxxepena iHpopmarii: [5], ¢.107-120.

Tema 13. Po3mmproBaibHI MamMHW. 3arajibHl  BJIACTHUBOCTI Ta THUIIU
po3ummproBanbHuX MamuH. [lerannepu. Typoonerannepu. [Ipunmun aii, knacudikaris.
TpukyTHUKN TBUAKOCTEH. 3acTOCYBaHHS TypOOJETaHICPIB B XOJOIUIBHINA TEXHIIII.
Jlxepena iHdopmarii: [1], 14-16, 40-50.

Tema 14. Cxema mpoTOYHOI YACTUHU BIAIICHTPOBOTO KOMIIpECOpA, MPUHIIMIT i,
TPUKYTHUKH IIBUAKOCTEH. PI3HOBUAM BXIIHMX MPHUCTPOIB, pOOOUMX KOJIIC IU(]PY30piB,
tommo. Enementn BianenTpoBux mamwuH. [[xepena indopmartii: [7], c.188-216,

Tema 15. Oco6nuBocTi poOOTH Ta KOHCTPYKIIT BIAIIEGHTPOBUX BEHTUJISITOPIB Ta
HacociB. @opmu pobourx stonatok. KapiTailis Ta ochoBe 3ycHIIsA B Hacocax. EnemenTu
Ta By3JIM MamviHu (poboul koseca, tonatku, Aucku). [xepeno indopmari: [5], ¢.139-
148., [7], c.67-84.

Moayas 2
[amuBigyansHe HayKOBO-aociaHe 3aBaanus (IH/3).
«IIpoexTyBaHHA HarHITAIHHOI MAIIMHWY» — KypcoBa poOoTa



TeMaTHYHHNI IJIAH HABYAJILHOI JUCIUILIIHNA

Kinexicte rogua

neHHa popma 3ao4yHa Ghopma

HazBu 3MiCTOBHX MOJYJIiB 1 TEM y TOMY 4HCIIi y TOMY 4HCIIi

YChOTO
yChOTO

=¥ =¥
= Sl B

1120
c.p
1a0
c.p

Monayas 1

3micTroBuii moay.s 1. Beryn. IlopuiHeBi Ta rBHUHTOBI KOMIIPECOPH.

Tema 1. OOmacti 3acTocyBaHHSA
HACOCiB,  BEHTHJIATOPIB,  KOMIIPECOPIB,
netanaepiB. OCHOBHI TPUHIUON  [ii.
Crniocobu CTHCKY. Knacudixkaris
Har"iTaapHUX MamuH. OCHOBHI MOKa3HUKU
po6oru. Bumoru. Teopernyni mpouecu.
Cryneni MOPIITHEBOTO KOMITpecopa.
BiamiHHICTE BIIACTUBOCTEN pEabHOTO Ta3y
Big igeanpHOro. HammmkoBuid o0’eM Ta
HaJTUIIIKOBA poOoTa.

Tema 2. 3araibHi BIJIOMOCTI
nopIIHeBuX KommpecopiB. Kiacudikaris.
[Mpunmun nii. OcHOBHI po6odYi OpraHu.
[Tomaya, Tuck. EnemeHTapHa MOpOKHUHA.
BuyTpimHii Ta  30BHINIHIA  CTHUCKH.
EnemMeHTH Ta By3/IM MalllvH.

Tema 3. [InmukatopHa  jgiarpama
IIOPLIHEBOr'0 KOMIIpecopa. Bruus
KJIamaHiB, KOJHMBaHHS THUCKY, BHTIUOK, | 6 2 - 4 - 8 21 2 4 -
TeriooOMiny Ha ix Qopmy. Koedimient
moaaui.

Tema 4. PerymroBanus rnogaui
MOpUIHEBUX KomrpecopiB. Bumoru. [ii
010 BCMOKTYHOUH KJIaIaHiB.
BigTrcHeHHS KiIamaHiB.

Tema 5. I'BUHTOBI KOMIIpecopu Ta
Hacocu. CTyniHp MIABUIIEHHS  THCKY.
Ilogaya. BTpatu B I'BUHTOBHX MalllMHaXx.
[ToTyXHICTh TBUHTOBOTO KOMITpECOpA.

Tema 6. PerymioBaHHA  I'BUHTOBHX
KomrpecopiB. JlpocentoBaHHA, IEpenyck,
3MiHa  KUIBKOCTI ~ OOEpTiB  TBUHTIB.
30JIOTHUKOBE PETYIIOBAHHS

Pazom 3a 3micToBUM Moyem 1 30 |12 ] 6 11 1 |30)|12) 6 | 8| 4

3microBuii Moayap 2. CmipaibHi Ta IUIAaCTUHYACTI Kommpecopu. PorauiiiHi HarHitajabHi Ta
KOMIIPECOPHI MaIllvHU. BillieHTpoB1 HarHiTal04i KOMIPECOPH, BEHTHIIATOPH, HACOCH.

Tema 7. Ilnactunyari (mmGepHi)

19 2 4 - 3 8 12| - - 6
kommpecopu. C(Cxema, npuHIMO i




Ha3Bu 3MicTOBHX MOMYJIiB i TEM

KinekicTs roguu

neHnHa popma

3ao4yHa Ghopma

YChOTO

y TOMY YHCIT

y TOMY 4HCIT

o
=l B

1120
c.p
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1120
c.p

Oco0iBocTI MacJio 3alIOBHEHUX
KomrnpecopiB. CripajibHi KOMITPECOPH.

Tema 8. PerynioBanHs mojadi ai€ro
Ha TIPUBII, KOMYHIKamito (MeEpexy),
MPUETHAHHSAM  JTOJATKOBUX  ITOPOKHHH,
3MEHIICHHSAM X0y mnopimHs. KombiHoBaH1
CIIOCOOH.

Tema 9. baraToctymniHuaTUN CTHUCK.
OXOJIOKEHHSI B HarHITAIbHUX MalluHaX.
ExoHomis poboTH. [Tonepenne,
BHYTpIIIHE, TPOMDKHE Ta  KiHIEBE
OXOJIO/IPKEHHSI.

Tema 10. [Tepuie Hayauo
TEPMOJUHAMIKA CTOCOBHO HAarHiTajIbHOI
MamHu.  [30TepMHMIA,  130€HTPOITHUH,
aniadaTHUH Ta TOJITPONHHUN MpoIecH
ctucky. Pobora ctucky. Butparu poboru.

Tema 11. XapaKTepUCTHKHU
HarHiTaJIbHUX MalIuH Ta Mepex. PoOora
MalliHA ~ Ha  Mepexy. PerymoBanHs
IpocenoBaHHsIM 3a Bxony. llommax B
JIOIIATEBUX MAaIllMHAX KIHETUYHOI Ail.

Tema 12. PerymroBanHs
JPOCEIIIOBaHHAM 3a BUXOJYy, 3MIHEHHSIM
4acTOTH OOepTaHHsS KoJieca, TOBOPOTHUMHU
nudysopami, BXITHUM  IHOBOPOTHUM
HaNpaBJISIFOYUM arlapaToM.

Tema 13. Po3mmproBanbHi
MalIMHU. 3arajbHi BJIACTUBOCTI Ta THUIIU
pO3LIUPIOBATIBHUX ~ MamuH. Jletannepwu.
TypOonerannepu. [TpuHuMn i,
kinacudikamis. TpUKYTHUKH IIBHIKOCTEH.
3acTocyBaHHS TypboaeTaniepiB B
XOJIOMWIBHINA TEXHIII.

Tema 14. Cxema mNpOTOYHOI
YaCTUHM  BIALIGHTPOBOIO  KOMIIpecopa,
NPUHIUN i, TPUKYTHUKU IIBHIKOCTEH.
Pi3HOBUAM BXIHUX MPHUCTPOIB, PoOOUMX
komic  audys3opiB, Tomo. EnemenTn
BiJIIIECHTPOBUX MAIIIMH.

10

Tema 15. OcobauBocti pobOTH Ta
KOHCTPYKLIi BIALEHTPOBUX BEHTUJISTOPIB
ta HacociB. dopMu poOOYMX JIOMATOK.
KagiTarniss Ta ocboBe 3yCcHJUISI B Hacocax.

10

10




KinekicTs roguu

neHnHa popma

3ao4yHa Ghopma

HazBu 3MiCTOBHX MOJYJIiB 1 TEM o y TOMY 9HCIi o y TOMY 9HCIi
2 2
. © . . @
Sl Bl S|~ 7| B| € S
Enementn Ta By3num MamuHHA - (poOodi
KoJieca, JIONaTKH, JUCKH).
Pazom 3a 3MicTOBHM MOyJieM 2 60 18| 9 4 29 | 60 |14 6 | 4 | 36
Monyas 2
[HuBigyanbHe HAYKOBO-AOCIITHE
sapaanHs (IH/3). «[IpoexTyBanHs 90 ) i i 90 | 90 | - i I
HATHITAJTBbHOI MalllMHI —KypCcoBa
poborTa.
Ycebororogun | 180 | 30 | 15 15 | 120 | 180 26 | 12 | 12 | 130

Temu NPAKTUYHHUX 3aHATH

Kinpxicts ronua

he HasBa Temu JIeHHa | 3ao4yHa
3/l
dbopma | dopma
[Mpunmun aii HarHiTansHoi MamuHH. [Iponecn. Kmacudikaris. O6macti
1 | 3acrocysanms. Cknax Ta npuHOMI Aif MOPIIHEBOrO KOMIIpecopa. 2 9
[amukaTopna giarpama. Koedinient momaui.
Jbxepena indopmanii : [1, 5, 7].
KoHcTpyKIii NOpIIHEBUX KOMIIPECOPIB.
2 . o 3 2
Jhxepena indopmarii : [1, 5, 7].
I'BuHTOBI HarHiTanbHI MamuHU. CKiaj, OpUHOUN [1i, KOHCTPYKIII,
3 0COOIUBOCTI. 2 2
Jlxepena indopmanii : [1, 4, 7, 15].
OcoOnuBocTi  Macjio  3allOBHEHHUX FBUHTOBUX  KOMIIPECOPIB.
4 PerymntoBaHHs. 2 1
Jlxepena indopmanii : [1, 4, 7, 15].
CmipaneHi  komnpecopu. Cknaa, mnpuHmun  gii.  [lnactuHuati
5 KOMITPECOPH. 2 2
Jbxepena indopmanii : [1, 3, 7, 11].
6 OcpboBi Komnpecopu Ta BeHTHIIsATOpH. PerymoBanns. TypboaeranaepH. 2 1
Jlxepena indopmarnii : [1, 5, 8, 10, 18, 19].
BinnentpoBi HarmiTadi Ta koMmmpecopu. Ckiaa, TPUHIMN i,
7 KOHCTpyKUIi. BiameHtpoBi BeHTWIsATOpH Ta Hacocu. OcoOIMBOCTI 2 9
IpOIIECiB Ta KOHCTPYKIiH. OCOOIMBOCTI 3aCTOCYBAaHHS.
Jlxepena indopmanii : [1, 2, 3,5, 7,8, 9,10].
PA3OM 15 12
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Temu 1adopaTopHux pooir

Kinexicts ronuna
Ne
/ Ha3ssa temu JICHHA 3a04HAa
3/1
dbopma | dopma
1 Berynne 3amsitra. IHerpykraxk. [lopsmox mpoBeneHHS poOIT, 3HATTS 2 5
napameTpiB. O6poOka ganux. OGopMIIEHHS 3BITIB.
5 [Topsimok Ta BUAW BUMPOOYBaHHS TOPIIHEBOTO HAMiBIEPMETHIHOTO 4 5
KOMITPECOpa B CKJIaJll MapOKOMITPECOPHOT XOJOAMILHOI MaIlTUHHU.
3 BunpoOyBaHHS BOAOKIIBIIEBOIO HACOCY B PEKUMI HarHiTaHHS 2 2
4 BunpoOyBaHHS BOJIOKITBIIEBOTO HACOCY B PEKUMI BaKyyMyBaHHS 2 2
5 Metonu MOCHIKEHHS BiIIEHTPOBUX MamuH. llpunangu amaparypa, 3 2
0C00JIUBOCTI
6 3akimoyHe 3aHATTA. AHami3 mpoBeaeHux pooOit. Iligcymku. 3arambHi 2 9
BHUCHOBKH
PA3OM 15 12

CamocriitHa podoTa

Po3nozin roaus caMocTiiHOT pOOOTH sl CTYJAEHTIB IEHHOT ()OPMH HaBUYAHHS:

— MIATOTOBKA A0 JIeKmiHux 3aHiath — 0,5 roa/l rox. 3amsare (1 roamna Ha 1
JIEKIII0);

— MIJATOTOBKA JI0 MPAKTUYHUX 3aHATh — 1-2 Ton/1 3aHATTS;

— MIJATOTOBKA IO CEMIHAPCHKUX 3aHATh— 2-4 T0J1/1 3aHATTS;

— MATOTOBKA 70 JJAOopaTOpHUX poOiIT — 2-3 ron/1 poboTa;

— HamucaHHsA pedepaTiB, ece, BHKOHAHHSI PO3PAXyHKOBUX, PO3PaXyHKOBO-
rpadgiuaux abo rpadiuHuX poOIT, ITOMAIIHBOI KOHTPOJBHOI POOOTH, MepeKIany,
AHATITUYHUNA OTJISIN, aHaJ3 MPAKTHYHUX, TPOOJIEMHUX cHUTYyalllid (00csr omHiel poOoTi
10-20 apkymiiB A4) — midimyMm 15 rogus Ha 1 poGoTy;

— MIATOTOBKA JJ0 KOHTPOJIbHKX 3ax0iB — (15-30) rox. Ha 1 3axi.
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Po3noain yacy camocriitHoi podoTn

Kinexicts ronua
31\/(; Bua pobotu JICHHA 3a04Ha
dopma | dopma
1 [TigroToBKa 10 JIEKLii 15 13
2 | IligrotoBka 10 NpaKTHYHHUX 3aHATH 7 6
3 | [iaroroBka 1o nabopaTopHUX 6 6
4 [TizroroBka pedepaTiB Ta po3paxyHKOBO rpadiyHuX poOiT - -
6 | IizroroBka KypcoBoi po6oTH 90 90
6 [TinroroBKa 10 eK3aMeHy 2 15
PA3OM 120 130

6. Metoau HaBYaHHA, 3ac00M JIarHOCTHUKH pe3yJII)TaTiB HaBYaHHA Ta ME€TOAH

IX IeMOHCTPYBAHHA

3acobamu OI_[iHIOBaHHH Ta MCTOAAMHU JICMOHCTPYBAHHA pGSYJIBTaTiB HaB4YaHHA 3

muciuiuiiag "HaruitaabHi, KOMIIPECOPHI, pO3IMIMPIOBANIbHI MAIlIMHU" €:

— YCHI BIANOBI/Il HA MPAKTHYHUX 3aHATTSIX;
— 3aXUCT KypCOBOi poOOTH;

— 3aJIIK.

7. ®opMH OTOYHOTO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEeHHsI cTyAeHTa OLIHIOI0ThCS 3a 100-0anbHO0 CUCTEMOIO Y HIBEPCUTETY.

[lincymMKoBa OILIHKAa HABYAJIBHOIO KypCy BKJIIOYA€E B ce€0€ OLIHKM 3 MOTOYHOTO

KOHTPOJIIO 1 OLIiHKI/I 3aKJIIFOYHOT'O CK3aMCHY. Y KOXHOI0 KOMIIOHEHTa CBOSI 4acTKa B

3arajbHIA CUCTEMI OIIHOK. Y MPOMIDKHMX OI[IHKAaX CTYACHT MOXK€ HaOpaTh MaKCUMyM

60 OauaiB. Ilinx KOMIIOHEHTOM NPOMI)KHHUX OLIHOK pO3YyMIIOTbCSI MOTOYHI OLIHKH

MPOTATrOM CEMECTPY (aKTUBHICTh, Y4acTh B AUCKYCISIX; BUKOHAHHS 3aBJaHb Ta 1HIIIE).

[Iuroma Bara 3aKJIIOYHOTO 3Ky B 3arajibHiid cucreMi omiHok — 40 fauaiB. IIpaBo

3/1aBaTH 3aKIIOYHUN 3aTiK HAJA€ThCA CTYACHTY, 5K 3 ypaXyBaHHSIM OTpUMaHuX OalliB

MPOMDKHHMX OIIHOK 1 3aKJIFOYHOTO 3aJliKy MO)Ke Habpatu pa3om He MeHie 60 OaJis.

[TincymMKoBa OIliHKA HABYAJILHOTO KYPCY € CYMOIO MPOMIXKHUX OLIHOK 1 OI[IHKH 3aJIKY.
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[ToToyHMIT KOHTPOJb MPOBOAUTHCS HA KOKHOMY MPAaKTHUYHOMY 3aHATTI Ta 3a

pe3yJbTaTaMu BUKOHAHHS 3aBJIaHb CaMOCTIHHOI poOoTH. BiH nepenbayae oriHIOBaHHS

TEOPETUYHOI MiATOTOBKHU 3/100yBaviB BHIIOI OCBITH 13 3a3Ha4eHO1 TeMHU (y TOMY YHCII,

CaMOCTIHHO ONPaIlbOBAaHOTO MaTepiaiy) MiJ 4ac poOOTH Ha MPAKTUYHUX 3aHATTSAX.

3apaxyBaHHSl KPEAHUTIB HABYAJIHLHOTO KYpPCY MOXKJIMBO TUIBKH MICIIS JOCATHEHHS

pe3yabTariB, 3amanoBanux PITH/I, mo BupakaeTbcs B OJIHIM 3 MO3UTHUBHHUX OIIHOK,

HGpGI[6El‘I€HI/IX YNHHHNM 3aKOHOJaBCTBOM.

Binnosini Ha
NMPAKTHYHUX Kpurepii ouiHioBaHHs
3aHATTAX
BigmoBinges mnpaBuibHA, T[OBHA, JIOTIYHA, MICTUTh aHalli3, CHUCTEMATH3AIIIIo,
2 y3arajJbHEHHS, BHUKOPUCTaHI MDKIOPEIMETHI 3B’S3KH, MICTUTh AapryMEHTOBaHi
BHCHOBKH.
1 BinnoBigps 4acTKOBO MpaBUiIbHA, MICTUTh HETOYHOCTI, HEJOCTaTHLO OOTPYHTOBAHA.
0 CryneHT He nae BiamoBiAl abo BiAMOBIAb MICTUTh 3HAYHY KUIBKICTh CYTTEBUX

ITOMMIJIOK.

Maxcumanvna Kintokicms 6anie 3a 0anor gopmoro konmpoaio cmarosums 30 07151 Oennoi hopmu
nasuanus ma 20 3a 3a04no010 hopmoro naguanus(eionosiono 15 ma 10 3ansamo no 2 banu).

Bukonanus kypcoBoi
podoTu

Kpwurepii oniHioBanHs

3mict  poOoTH  BiAmMOBiAae  oOpaHiii  Temi;  HasABHICTb  YITKO
chopMyIbOBaHOT MpoOJIeMU; aJeKBAaTHICTH (POpMyItOBaHHS 00’ €KTa,
npeaMmera, METH Ta  3aJad  JOCHIDKEHHS; BHU3HAYECHHS CTYIIEHIO
po3po0seHoCcTi TpoOJeMH  JTOCHIKEHHS; HAasBHICTh TIOCHJIaHb Ha
BUKOPUCTaHy JITepaTypy Ta BIANOBIAHICTE OQOpPMIIEHHS poOOTH

[losicHroBasnbHA 3amIMCKa | CTaHAAPTY; aJEKBATHICTh OOpaHMX METOMIB MPEAMETY JIOCIHIJKEHHS,

40

rpaMOTHE BHKOPHCTaHHS METOMIB (mpolenypa, oOpoOka, iHTeprpeTais
pe3yibTaTiB); BUKOPUCTAHHS METOAIB MaTEMaTUYHOI CTATUCTUKW;
BIMOBIAHICTS BUCHOBKIB METI Ta 3aBIaHHSAM JOCIIIKEHHS.

Po6oTta BUKOHYBaslach CUCTEMAaTHYHO Ta BYACHO I0/IaHAa Ha MEPEBIPKY
HAayKOBOMY KEpPIBHHUKY Y BIJMOBIJHOCTI 13 IJAHOM BUKOHaHHS KYypCOBOi
poboTH.
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Bukonanusi kypcoBoi
po6oTu

Kpurepii oniHioBaHHA

TlosgcHOBaNILHA 3an1UCKa
35

3mict  poOoTu  BiAmoBimae  oOpaHili  Temi;  HAsABHICTH  YITKO
chopMyIbOBaHOI MpPOOJSEeMH; aJeKBATHICTH (POpMyIItOBaHHS 00’ €KTa,
mpenMera, METH Ta 3afad  JOCHIPKCHHS, BHU3HAYCHHS CTYICHIO
po3pobieHocTi TNpoOJeMH  OCTIDKCHHs; HAasBHICTh TOCHJIAHb Ha
BUKOPUCTaHy JITEpaTypy Ta BIAMOBIAHICTE OQOpPMICHHS poOOTH
CTaHJApPTy; aJCKBATHICTh OOpaHMX METOIIB MPEAMETY IOCIHIKCHHSI,
rpaMOTHE BHKOPHCTaHHS METOAIB (mporenypa, oOpoOka, iHTeprpeTais
pe3ybTaTiB); BUKOPHUCTAaHHS METOJMIB MAaTEeMAaTUYHOI CTAaTUCTHKH;
BIJIMOBIAHICTh BUCHOBKIB METI Ta 3aBIaHHAM JOCIIKEHHS.

PoGota BHKOHYyBallaCh HE CHCTEMAaTHYHO Ta IIOJlaHA HAa MEPEBIPKY
HAayKOBOMY KEPIBHHKY 3 TOPYIICHHSM IUIAHY

TloscHIOBaJILHA 3aMKCKa
30

3micT poOOTH BimmoBimae oOpaHiii TeMi; aje Mae MOBEPXHEBUH aHai3,
MaTepial BHUKIAJCHO HEIMOCHIIIOBHO Ta HeoOrpyHroBaHo. Pobota
BUKOHYBQJIACh HE CHCTEMATHYHO Ta IOJIaHA HAa IEPEBIPKY HAYKOBOMY
KEPIBHUKY 3 OPYIICHHSM TUIAHY

BUKOHAHHS KypCOBOi pOOOTH.

ITosicHIOBanIbHA 3amKCcKa
20

PobGota, odopmieHa 3a BUMOTraMH, SKi TPea SBISIOTHCS 10
KypCOBHX pOOIT, aje Ma€ HeIOCTaTHhO KPUTHUYHUHN aHali3,
MaTepiall BUKJIaJIeHO HETOCIIiJOBHO Ta HEOOI PYHTOBAHO.

OcHOBHI Te3u pPOOOTH PO3KPHUTI, ajle HEIOCTATHRO OOTPYHTOBAHI,
HEYITKO c()OpMYyJIbOBAHO BUCHOBKH, MPOMO3HIIIii peKOMeHAallii.

ITosicHIOBanIbHA 3amKCcKa
15

CTyneHT BiATBOPIOE 3HAYHY YaCTUHY TEOPETHYHOTO MaTepiary, BUSBIISE
3HaHHS 1 PO3YMIHHS OCHOBHMX IIOJIOXKEHb 1 JIMIIE 32 JOIOMOIOK
BHKJIa/1a4a MOK€E BUIPABJISITH IIOMUIIKH, CEpEL

SIKMX € 3Ha4YHA KUIbKICTh CYTTEBUX.

IlosicHIOBaIBbHA 3amKCKa
5

Po6oTa He HOCUTH JOCHIIHULBKOIO XapaKTepy, HE Ma€ aHali3y 1 He
BIJIMOBiJa€ BUMOTAM, SIKi TIPEJ’ IBJSIFOTHCS IO KYpCOBUX POOIT. Y poboTi
HeMa€ BUCHOBKIB a00 BOHU HOCSITh

JEKJIapaTUBHUN XapaKTep.

ImroctpaTuBHa yacTuHa
20

IIPE3eHTAllisl FapHO OPraHi30BaHa, JJ0MOB1/Ib CYPOBOKY€ETHCS
UTIOCTpaTUBHUMHU MaTepiajaMM, MaTepiajad UItocTpalii MiJroToBIIEHI
BIJIIIOBITHO /10 BUMOT 1110 BUCYBAIOThCSI.

IHI—OCTpaTI/IBHa YJaCTHHa
15

MIpe3eHTallls] TrapHO  OpraHi3oBaHa, JOMNOBiAb  CYNPOBOJKYETHCS
UTIOCTpaTUBHUMM MaTepiallaMi, Ha sIKi He 3aBXKJIU JIaHO IOCHUJIAHHA Y
JI0TIOB1/I1 @00 UIIOCTpaTUBHI MaTepianu 0popMIIeHI

3 HE3HAYHUMHU 3ayBAKEHHIMU,

ImroctpaTuBHa yacTuHA

UTIOCTpaTUBHI MaTepiajii HU3bKOI SKOCTI, B OpraHizamii

10 IIPE3EHTAIli] CIIOCTEPIraeThCsl HEBMEBHEHICTD
ImrocTpaTuBHA YacTHHA | LTIOCTPATUBHI MaTepialid HU3bKOI SKOCTI, B IOTIOBI/II HEMAE
5 MOCHJIaHb Ha UTIOCTPATHBHI MaTepialiu.

3axuct poboTu
40

JIOTIOBIb JIOTIYHO MOOYAOBaHA, CTYACHT YITKO Ta CTHUCIO BHKIIAIAE
OCHOBHI pPe3yJbTaTH IOCIHI/DKEHHS, MOKa3ye TIMOOKI 3HAHHS 3 IMHUTaHb
TEMHU, ONEpye JIaHUMHU JIOCIIHPKEHHS, BHOCUTH MPOIMO3UIli IO TeMi
JOCIIPKEHHS, 1T 9ac JTOMOBIIiI BMIJIO
BUKOPUCTOBYE TMPE3EHTAIlil0, BIEBHEHO 1
IMOCTAaBJICH] 3aIIUTaHHS.

IOKJIaJHO BIANOBiZac Ha
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Bukonanusi kypcoBoi

po6oTu

Kpurepii oniHioBaHHA

3axuct poboTH
35

CTYICHT CHPOMOXKHHUU HWITKO Ta CTHCIIO BHKJIACTH OCHOBHI pe3yJbTaTH
JOCITIJDKEHHS, 1a€ MPaBWIbHI BIJIMOBI/II HA BC1 3alIUTaHHS, ajie HE 3aBXKIU
yIIeBHEHU B apryMeHTallii, 4u He

3aBXIM KOPEKTHO i1 hopMyITroe.

3axuct poboTn
30

CTYICHT CIPOMOXXHHH UYITKO Ta CTHCIO BUKJIACTH OCHOBHI pe3yabTaTh
JOCITIIPKCHHS1, HAJIGXKHO OOTPYHTOBYE TTOJI0KCHHS
pobOoTH, aJie JOMyCKAE HETOYHOCTI Y BI/IMOBIASMX HA 3aITUTAHHS.

3axuct poboTH
25

CTYICHT CIIPOMOXHHH UYITKO Ta CTHCIO BUKJIACTH OCHOBHI pe3yabTaTh
JOCHIJKCHHsI aje JIOIyCKae CYTTE€BI HETOYHOCTI y BIJNOBIIAX Ha
3aIUTaHH, HE 3aBX/J1 HAJIC)KHO OOTPYHTOBYE TTOJIOKEHHS POOOTH.

3axuct poboTn
20

CTYJCHT HEBIOPSIKOBAHO BUKJIQJa€ OCHOBHI pE3yNbTaTH JOCIIKEHHS,
HaMara€eThCsl JaTH BIJIMOBIIb Ha MOCTABJICHI 3alIUTaHHS 1 pOOUTH CIIPOOH
apryMEHTYBATH MOJIOXKEHHS pOOOTH

3axuct poboTu
15

CTYJICHT HEBIOPSIKOBAHO BUKJIAJAa€ OCHOBHI PE3YNBTATH JIOCIIKCHHS
poOuTH CcIpoOM apryMeHTYBaTH TOJOXKEHHS pOOOTH, HaJae HEMOBHI,
MIOBEPXOBi, HEOOIPYHTOBAHI BiJIMTOBI/I HA MOCTABJICH] MUTAHHS.

3axuct poboTu
10

CTYACHT JEMOHCTPYE 3aJI0BIJIbHI 3HAHHS 3 TEeMU JOCHIJKEHHS, aje He
MOYKE BIIEBHEHO H YITKO BIIMOBICTH Ha JIOJATKOBI 3allMTaHHS YICHIB
KOMICIi, Ta HaJIEXKHO OOTPYHTYBATH MOJIOKEHHS POOOTH.

3axuct poboTu
5

CTYJICHT HEBIOPSAKOBAHO BUKJIAJA€ OCHOBHI PE3YJIbTATH JAOCIIDKEHHS, HE
CIIPOMOYKHHUH JIaTH BIJTIOBIb HA 3aIIUTAHHS,BIICTOIOBATH CBOKO TIO3UIIIIO

3ajik

Kpurepii oninioBaHHs

(ek3aMeH)

40

BinmoBige noriyHO moOyaoBaHa, CTYAEHT YITKO Ta CTHUCIO BUKIAZae MaTepiad,
MoKa3ye IIMOOKI 3HAHHS 3 MUTAaHHS OUIETy, MiJ] Yac JIOMOB1/I BIIEBHEHO 1 JOKJIAIHO
BIJMOB1gAc Ha IIOCTABJIEH] 3alIUTaHHSL.

35

CTyIeHT CHpOMOXHUHM 4YITKO Ta CTHCIO 3pOOUTH JOMOBiAb, Aa€ TPABUIBHY
BI/INOB1/Ib Ha 3alUTAaHHS OUIETy, ajie HE 3aBXK]M YIEBHCHHI B apryMeHTaIlll, YU He
3aB)KJIU KOPEKTHO 11 GOpMYIIIOE.

30

CTyneHT COpOMOKHUN YITKO Ta CTHCIIO BIAMNOBICTH Ha NMUTaHHS OLIETy, HaAJEKHO
OOTpyHTOBY€E MaTepian, aje JOMyCKae CYTTE€BI HETOYHOCTI Y BIAMOBIIAX Ha
3aIUTaHHS.

25

CTyneHT CIpOMOXKHUK 4YITKO Ta CTUCIO BIAMOBICTM Ha MNUTaHHS Oijery, ane
JIOTIYCKA€ CYTTEBI HETOYHOCTI Y BIAMOBIAAX Ha 3alUTaHHS, HE 3aBXKIU HAJEKHO
OOI'PYHTOBYE BIJOBIJII.

20

CTyneHT HEeBMOPAIKOBAHO [a€ BIAMOBiNI Ha MUTaHHS OLUIETy, HaAMaraeTbCs IaTH
BIIMOBIIb HA TIOCTAaBJCHI 3amWTaHHSA 1 POOWTH CHPOOM apryMEHTYBAaTH CBOIO
MMO3UIIIO.

15

CTyaeHT HEBMOPSIKOBAHO Ja€ BIAMOBIAI Ha TWUTaHHA OUIETy, POOUTH CHpPOOH
apryMEHTyBaTH  CBOIO TIO3WIIII0, HAJA€ HETMOBHI, TOBEPXOBI,
HEOOIPYHTOBAHI BIJNOBI/Ii HA OCTABJICH] MUTaHHSI.

10

CTyneHT NIeMOHCTPYE 3a/I0BLIbHI 3HAHHS 3 TUTaHb O1NIETy, ajleé He MOXKEe BIIEBHEHO
W 4iTKO BIAIOBICTM Ha JOJATKOBI 3alMTaHHS WIECHIB KOMicii, Ta HaJIEXKHO
OOTPYHTYBATH CBOIO BI/IMOBIIb.
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3agik o .
Kpurepii oniHioBaHHA
(ek3aMeH)
5 CTyaeHT HEBIOPSIKOBAHO J1a€ BIAMOBIIb, HA THUTAHHSA OLIETY, HE CIPOMOKHHI
apryMEHTYBATH CBOIO MO3HUIIIIO.
0 CTyleHT He J1a€ BIAMOBI/I HA MUTaHHS OLIeTY.
MakcuMaJIbHa KiJIbKICTEL 0aJIiB
®opMa KOHTPOJIIO
Jdenna ¢gopma 3aouna popma
BiamoBiai Ha MpakKTHYHUX 3aHITTSIX 15 x 2 6axiB = 30 Gamis | 10 x 2 6anu = 20 OaniB

[TiaroroBka pedepatiB/ po3paxyHKOBO-

. . ; 2 x 15 6aumiB = 30 6amiB | 2 x 20 6aniB = 40 GaiiB
rpadgiyaux ado rpadiyHux pooiT

Ex3amen 40 6aniB 40 GaiB

Bceboro 100 100

8. Kpurepii ouiHIOBaHHS pe3y/ibTAaTiB HABYAHHA

JlenHe Biggisienus 3aouHe BiggiJieHHS
Bup podorn baan Buj poborn banu
[TinroroBka pedepary/ [TinroroBka pedepary/
T1-T10 | po3paxyHkoBO- rpadiuHuX 18 PO3paxyHKOBO- rpapiuHuX 18
abo rpadiyHUX pooIT a6o rpaiyHUX poOIT
T1 Jlabopatopna po6ota Nel 2 JIaboparopna pobota Nel 2
IIpakTuune 3ansarrs Nel 2 [IpakTnune 3ansrra Nel 2
T2
3M1 JIaGoparopna podota Ne2 2 JlaGopatopna podota Ne2 2
T3 - — - -
T4 Jlaboparopua pobota Ne3 2 Jlaboparopua poborta Ne3 2
T5 IIpakTnune 3aHaTTs Ne2 2 IIpakTnune 3anaTTs Ne2 2
T6 [IpaxTuune 3anatTs Ne3 2 [IpakTuune 3anstrs Ne3 2
[TinroroBka pedepaty/ [TigroroBka pedepary/
T11-T15 . .
PO3paxyHKOBO- rpadiuHUX 18 PO3paxyHKOBO- rpapiyHUX 18
3M2 a6o rpadiyHuX pooiT a6o rpadiyHuX poOiT
T7 [IpaxTuune 3anarts Ned 2 [IpakTuune 3ansrrsa Ned 2
T8 - -
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JlenHe Biggisienus 3aouHe BigaijieHHsI
Bupa po6orn Bbaan Bua po6orn baau

T9 [IpakTrune 3aHatTs NeS 2 [IpakTrune 3aHATTS Ne5 2

T10 - -

T11 JlaGopaTopna pob6oTa Ne3 2 JlaGopaTopHa pob6oTa Ne3 2

T12 JlaGopatopna pobota Ne4 2 JlaGopatopna podota Ned -

T13 - - - -

[IpakTuune 3anatTs Neb 2 [IpakTuune 3ansarrsa Neb 2

b JlabopaTopna pob6ota Ne5 2 JlaGopaTopHa pob6oTa Ne5 2

[IpaxTuune 3anarrs Ne7 2 [IpaxTuune 3anarrs Ne7 2

s JlaGopaTopna po6ota Ne6 2 Jlaboparopua po6ota Neb 2
Hiélgl}{]ﬁfocfbﬂﬁ Ex3amen 40 Ex3amen 40
Cyma 100 100

9. 3aco0u HABUYAHHSA

Y poini chemianbHUX 3ac00iB HAaBUYAHHS BUKOPUCTOBYIOTHCS MYJIbTUME1HHA
TexHika (TPOEKTOPH, €KpaHU), TpadiyHi 3aco0u (MaIIOHKH, KPECJIEHHS, CXEMH,
TJIaKaTH ), MOJIETI XOJIOUIBHUX YCTAHOBOK, KOMITPECOPIB Ta iX OKPEMHX €JIEMEHTIB.

Jis mornuOiaeHoro BUBYEHHS JUCLUIUIIHA PEKOMEHIYEThCS CHCTEMAaTHYHE

onpaloBaHHs (PaxoBUX KypHAIIIB 1 BAKOPUCTaHHS pecypciB [HTepHeT.

10. PexomenoBaHi q1xepesa ingopmauii

OcHoBHa JiTepatrypa

1. 3aropyiiko B.A. CynoBas xonoaunbHas texnuka [Tekcr]: yueOnuk / B.A.
3aropyiiko, A.A. I'onukos. — K.; HaykoBa nymka, 2000. — 607 c.

2. XoJoguiibHa TEXHOJIOTIS Ta TexHika : HaBd. moci0. / I. II. €cig Ta iH.
Muxonais : HYK, 2023. 150 c.

3. Pamuenko M.I. CynHOBI XOJOAMIBHI MAIllMHU: HaBYAJbHUM MOCIOHUK /
M.I. Paguenko, O.0. Jlexmyc. — Muxkonais: HYK. — 2015. — 392 c.
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4, TitnoB, O.C. XonogwibHe OOJaAHAHHS MTIAIPHEMCTB  Xap4yOBOI
npomuciaoBocTi: HaBd. 11oci0. / O.C. Titnos, C.®. I'opukin. — JIeBiB: HoBuit Cit2000,
2012.-286 c.

5. Mangpyc B. 1. TigpaBmiuni Ta aepoJuHaMiuHI MalldHUA (HACOCH,
BEHTUJISITOPHU, Ta301yBH, kKoMiipecopu) [Teker] : [ligpyunuk. — JIbBiB: Marnoumis 1uitoc,
2004. - 340 c.

6. Bonsauneka H. 1. IlopmaeBi xommpecopu : HaBu. mociOnuk / H. L.
Bomgamipka. — Oneca : OHAXT, 2013. — 87 c.

7. I'epacumos I'.I'. Harnitaui Ta Terosi aurynu: HaBuanbHMit MOCIOHUK. —
Piene: HYBITI, 2012. — 552 c.

8. Meneituyk, C.C. MoHTax, ekcIuTyaTallisi, 00CIyroByBaHHs XOJOMIbHUX 1
TEIUIOHACOCHUX yCTaHOBOK: HaBd. mocib. / C.C. Meneituyk, B.M. ApcenreB. — Cymu:
Cym/1Y, 2011.-183 ¢

9. Hikonosa P.O. I'iapasiiuni Ta aepoaunamiuni mamunu. — Oneca: OJABA.
2006. — 210 c.

10. Cmipanehi xommnpecopu. MetonuuHi BkaziBku. ABT.Mops A.A., lllarin
O.B., YAMTY, 2004. KadenpanpHe BUIaHHS.

11. €pwomenko .M. Kommpecopu /Onecca: Opecbka JeprkaBHa akKajaeMis
xonony, 2007. - 41 c.

12.  TigpaBmiuni 1 aepomuHamivudi MamuHA. Pomanitok O.M., BepOuibkuit
I'.I1., Konotuno M.I., Konotuno B.J1., Knenikos @.B., Kipoorpaa: 1997. — 176c.

13.  bonmapenxo I'. A. KomnpecopHni ctanmii: miapyunuk / I'. A. bongapenko,
I'. B. Kupuxk. Cymu: CymMcbkuil aepxaBauii ynisepcurert, 2016. 385 c.

14. Refrigeration and Air Conditioning Technology : textbook / J. Silberstein,
E. Silberstein, B. Whitman, W. Johnson. — 8th ed. — Boston : Cengage Learning, 2017.
— 1728 p.
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