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BCTVII
AHOTALA

Huctumninoro «Harnitadi Ta TemioBI JIBUTYHW» MIATOTOBKK 3a TEPIIUM
(6akanaBpChKMM) pIBHEM BHIIOI OCBITH IepeadavyeHo HaOyTTs 37100yBavyaMH BHUIIO1
ocBiTn (3BO) 3maTHOCTI CaMOCTIHHO BHUKOHYBaTH HEOOXIiTHI pPO3paXyHKH MpH
NpPOEKTYBaHHI a00 BUOOpP1 HAarHiTadiB (HACOCIB, KOMIIPECOPIB, BUHTHIISITOPIB) Ta
TEIUIOBUX JBUTYHIB (IIApOBUX TypOlH, ra3oBHX TypOiH, JBUTYHIB BHYTPIIIHBOIO
3TOPSIHHS).

[Iporpama HaByanbHOI jaucHUIUIiHM «Har"iTaui Ta TemIOBI JBUTYHU»
po3paxoBaHa Ha 3BO mnepmioro (0OakanaBpChKOTO) piBHS, SKI BHUBYAKOTH TaKOXK
mucuuiuiing «Tonku Ta KorenbHl yctaHoBkM TEC 1 mpoMHCIOBUX IMiJIIPUEMCTB,
sanepHi peaktopu Ta maporenepatopu AEC» Ta «HerpaauiiitHi xepena eHeprii,
BTOPMHHI pecypcu Ta eHeprosabesnedeHHs». [Iporpama mnependavae KOMILIEKCHE
3aCTOCYBaHHA HAOyTHX KOMIIETEHIIH 11 PO3B’s3aHHS MPUKIAAHUX 3a7a4 3
Har"HiTa4aM# Ta TEIJIOBUMU JBUTYHAMH.

KiarouoBi cjoBa: koMmmpecopu, BEHTUJISSTOPHU, HACOCH, B3, MApOBI TypOiHH,
ra3oBi TypOiHH.

Annotation

The discipline "Superchargers and heat engines" of training at the first
(bachelor's) level of higher education provides for the acquisition by students of higher
education (ZVO) of the ability to independently perform the necessary calculations
when designing or choosing superchargers (pumps, compressors, fans) and heat
engines (steam turbines, gas turbines , internal combustion engines).

The program of the study discipline "Superchargers and heat engines" is designed
for first (bachelor's) higher education institutions, who also study the disciplines
"Furnaces and boiler installations of thermal power plants and industrial enterprises,
nuclear reactors and steam generators of nuclear power plants" and "Non-traditional
energy sources, secondary resources and energy supply". The program provides for the
comprehensive application of the acquired competencies to solve applied problems
with superchargers and heat engines.

Key words: compressors, fans, pumps, diesel engines, steam turbines, gas
turbines.



1. Onuc HaBYAJBLHOI AUCHUILTIHA

Omrc HaBYaIbHOI AUCLUIUIIHN HaBeAeHUH B Ta0I. 1.

Tabanis 1. Onuc HaBYAJIBHOI JUCIUAILIIHA

HaitmenyBaHHs
MTOKA3HHKIB

I"any3b 3HaHB,
CIIEIIAJIbHICTb,
OCBITHS TIporpama,
OCBITH1 pPiBEHb

XapakTepucruka
HABYaJIbHOI IUCUUILIIHU

JCHHA 3a049Ha

dbopma dbopma
HaBYAHHS HaBYAHHSI

Kinpkicts kpeauTiB: 5,0

I'any3b 3HaHB

O00B’s13K0Ba

Moysis — 1 14.<<EJ'IeKTp'I/ILIHa Pik mixroToBKH
: : THXEHEPIs»

3MICTOBUX MOJYJIIB — 2 33

EnexTponHa agpeca C

PITH/I na caiiti XHHI CroeniajabpHICTh eEmMecTp

HVYK 144 «TemnoeHepreTuka j

http://kb.nuos.edu.ua/Lic S-H

ensing%?20and%?20accre OcBiTHI mporpamu

ditation%?20specialties/te «TenmoenepreTukay, Jlexui

hermal-power-b.html «EnepreTnunuii 30 romH 10 roau

MEHEKMEHT»

[nauBinyanbHEe HAYKOBO-
JOCJIITHE 3aBIaHHS:

3arajgpHa KUIBKICTH
rogud: 150

IIpakTu4Hi podoTn

15 rogun 4 roauHN

JlaGopaTopHi podoTun

15 rogun 4 ToquHU

TwXHEBUX TOAUH IS
neHHoi hopmu
HaBYaHHS:
ayAUTOpPHUX — 4;
CaMOCTIHOT poboTH
3100yBaya — 6

OcBiTHIil piBeHb:
nepuum
(0akamaBpCcbLKHA)

CamocriitHa podoTa

90 roauH 132 roagun

InguBinyajabHi 3aB1aHHA

Bua konrpoutio:

Ex3amen

DopMa KOHTPOJIIO:
KoMOiHOBaHa (ITMCbMOBUH
KOHTPOJIb, TECTOBUI
KOHTPOJIb)




2. MeTa BUBYE€HHS HABYAJIBLHOI JUCIHHUILIiHA

MeTtoro ocBoeHHs aucuIuiiau «Harnita4i Ta TemioBi ABUTYHU» € HAOYTTS 3HAHB
PO HACOCH, BUHTUJISITOPU, KOMIIPECOPH Ta MPOIIECH K1 B HUX BIJJOYBAIOTHCSA, & TAKOK
npo JIB3, mapoBi Ta ra3oBi Typ6iHu. 3rimHo 31 CTaHmapToM BHINOI OCBITH YKpaiHH,
3arBepkeHuM Hakazom MinicTtepcTBa ocBiTH 1 Hayku Ykpainu Bix 04.03.2020 poky
Ne 372 BuBUYEHHS 03HAYEHOI TUCHUIUTIHYA CIPUSATUME (POPMYBAHHIO B CTYJCHTIB TaKUX
KOMIIETEHTHOCTEMN:

[HTEerpanbHa KOMIIETEHTHICTh

— 3JIaTHICTh PO3B'S3yBaTH CKJIAJIHI 3aralibHi, Crieliajai3oBaHl 3aj1a4ul Ta IpaKTU4HI
npobnemu y cdepl TEIIOCHEepreTMKM abo y Mpoleci HaBYaHHSA, IO mepeadayae
3aCTOCYBaHHS TEOpi Ta METOMIB EJIEeKTPUYHOI 1HXKEHepli 1 XapaKTepHu3yeThCs
KOMIIJIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3aranbHi KOMIIETEHTHOCTI:

3K3. 31aTHICTh BUMTHCS 1 OBOJIOJIIBATH Cy9aCHUMHU 3HAHHSIMHU.

CremianbHi ((paxoBi) KOMIIETEHTHOCTI:

®K3. 3paTHICTP MNPOEKTYBAaTH Ta  €KCIUIyaTyBaTH  TEINIOCHEPIeTUYHE
00J1aJHAaHHS.

3. IlepenymoBH /i1 BUBYEHHS IUCHMILIIHHA

llepedymosamu 0na 6uguenns oOamoi oucyuniinu € oucyuniinu. «TexHiuHa
TepMoIMHaMiKay», «TemnomacooOMiny, «TemioTexHiuHl BUMIPIOBAHHS Ta MpUIaan»,
10 BUKJIA/Ial0ThCS 3100yBayaM BUIIOI OCBITH MepHIOro (0akagaBpChKOro) piBHI.

4. OQuikyBaHi pe3yJibTaTH HABYAHHSA

BuBueHHs HaBYAJIBHOI AWCIUILTIHM Tepefadadae (GOpMyBaHHS Ta PO3BUTOK Y
3100yBaya BUILO1 OCBITH TAKUX PE3YyJIbTaTIB HABUAHHSL:

[TP7. Po3pobnsté 1 MpOEKTyBaTH CKJIaJHI BUPOOM B TEIUIOCHEPTreTUYHIN
rajysi, TIpOIECH 1 CUCTEMH, IO 3aJO0BOJILHSIIOTH BCTAHOBJICHI BUMOTH, SIKIi MOXYTh
BKJIFOUATH OO13HAHICTh MPO TEXHIYHI W HETEXHIUHI (CYCIUJIBCTBO, 37I0POB'S 1 Oe3neka,
HABKOJIMIITHE CEPEIOBUIIIEC, EKOHOMIKA 1 IPOMHUCIIOBICTh) ACTIEKTH.

ITP8. 3acTocoByBaTH TMepeOBI JIOCATHEHHS €JICKTPUYHOI 1HXeHepli Ta
CYMDKHHX TaTy3ed mpu MpoeKTyBaHHI 00’ €KTIB 1 MPOIIECIB TEIIIOCHEPTETHKH.

ITP13. Po3ymiTH OCHOBHI METOJMKH IIPOCKTYBaHHS 1 JOCIIDKCHHS B
TETMJIOCHEPTETHII], a TAKOXK iX OOMEKEHHS.



5. IIporpama HaBYaJIbHOI JUCUUILIIHA
Mooyns 1.

3micToBuil Mmoay.ab 1. 3araabhi BizomocTi npo HarniTa4i. [lopmnesi Ta
TBHUHTOBI KOMIIPECOPH.

Tema 1. Ilouarts mpo HarhiTaul Ta ix kiacudikamis. O6macTi 3aCTOCYBaHHS
HACOCIB, BEHTWJISATOPIB, KOMIpPECOpiB, AeTaHaepiB. OCHOBHI npuHUMNU 11id. Criocoou
ctucky. OCHOBHI MoOKa3HUKU pobotu. TeopernuHi npouecu. Hapmumkosuilt 00’em Ta
HaJJIUIIKOBA poOoTa.

Jlxepena indopmarii: [1], [2], [3], [5].

Tema 2. IlopmHeBi kommpecopu. CTymeHi NOPIIHEBOTO KOMIIpecopa.
[HnMKaTopHa aiarpaMa MOPITHEBOTO0 KOMIIpecopa. BIumMB KkinamaHiB, KOJTUBaHHS TUCKY,
BUTIYOK, TETUI00OMiHY Ha ixX ¢opmy. KoedimieHT momadi.

Jlxepena indopmarti: [1], [3].

Tema 3. PerymioBaHHs mojmaul MOpITHEBUX KomripecopiB. Bumoru. JlisHHS
110/10 BCMOKTYIOUH KJIanaHiB. BiATUCHEHHS KJanaHiB.
Jlxepena indopwmartii: [1], [3].

Tema 4. 'BUHTOBI KOMIpPECOpH Ta HacocH. 3arayibHi BizoMocTi. Knacudikanis.
[Tpuniun aii. EneMenTy Ta By3/1u MallvH.

Jxepena indopmarii: [1], [5], [6].

Tema 5. IloryxHicTh TBUHTOBOTO Kommpecopa. CTymiHb MiABUIICHHS THUCKY.
BTtpartu B rBUHTOBUX MalllMHAX.

Jlxepena indopmarti: [1], [5].

Tema 6. PerymoBaHHS TBHHTOBHX KOMIIpECOpiB. J[pocentoBaHHS, TMEpeIycK,
3MiHa KUJTBKOCTI 00€pTIB TBUHTIB. 30JIOTHUKOBE PEryJIOBaHHS.

Jlxepena iHbopmartii: [1], [5].

3micToBuii MoayJsb 2. CnipajibHi Ta niiacTUHYaCTi komnpecopu. Porauniiini
HATHITAJIbHI TA KOMIIPECOPHi MamIMHK. BilueHTPoOBi HaArHiTaw4i KoMIpecopu,
BEHTWJISATOPH, HACOCH.

Tema 7. Ilmactunvari (mmbepHi) kommpecopu. Cxema, NPUHIUIT .
Oco06JMBOCTI Macio 3aMOoBHEHUX KoMIipecopiB. CriipaabHi KOMIIPECOPH.

Jxepena indopmari: [1], [8].

Tema 8. PerymioBanHs mojayi Mi€l0 HAa TPUBIJI, KOMYHIKaIii0 (MEpPExy),
NpUETHAHHAM JIOJATKOBUX TOPOKHUH, 3MEHIICHHSAM Xoay mopinHsa. KomOiHoBaHI
CIoCcoOMu.

Jlxepena indopmarii: [1], [2], [8].



Tema 9. bararoctyninuatuii cTuck. OXOJIO/KEHHsSI B HarHITAJIbHUX MaIlliHAX.
Exonomis po6otu. [lonepeane, BHYTpilIHE, MPOMIKHE Ta KIHIIEBE OXOJIOIKEHHSI.
Jlxepena indopmarii: [1], [3], [6].

Tema 10. Ilepme Hayago TEPMOAMHAMIKHM CTOCOBHO HArHITAJIbHOI MAaIUMHHU.
[30TepMHUiA, 130€HTPOINHMMI, aaiadaTHUIl Ta MOJITPONMHUN Mpolecu CTUCKY. Pobora
cTUCKy. Butpatu po6otu.

Jxepena indopmarii: [1], [2], [5].

Tema 11. XapakTepuCTUKH HArHITAIBHMX MAaIllMH Ta Mepex. PoOoTa MammHu
Ha MepexXy. PeryiroBaHHs JipoceitoBaHHAM 3a BXo1y. [lomMmak B JIOMaTeBHX MalInHAX
KIHETHYHOI Iii.

Jlxepena indopmartii: [1], [2], [5].

Tema 12. PerymroBaHHS ApPOCENIOBAHHSIM 3a BHUXOJY, 3MIHEHHSM YacTOTH
o0epTaHHA Kojeca, MOBOPOTHUMHU AU(PY30pamMu, BXiTHUM TOBOPOTHUM HAIIPaBIISIIOYHM
anapaTom.

Jlxepena indopwmartii: [4], [6].

Tema 13. PosmuproBajabHI MalllMHU. 3arajibHi BJIaCTUBOCTI Ta THUIHU
posmuproBaabHux — MmamuH.  Jleranpepu.  TypOoaeramnepu.  [lpunmun i,
kinacudikaiig. TpPUKYTHUKH IMIBUAKOCTEH. 3acTocyBaHHA TypOOJeTaHIEpiB B
XOJIOAWJIBHIA TEXHIII.

Jlxepena indopmari: [1], [4], [5], [7].

Tema 14. CxeMa npoTOYHOI YaCTUHU BIAIIEHTPOBOTO KOMIIPECOPA, MPUHIIUII Jii,
TPUKYTHUKU MIBUAKOCTEH. Pi3HOBUIM BX1THUX MPUCTPOIB, poOOUHNX KOIiC Tudy30DPiB,
To11o. EneMeHTH BiAIICHTPOBUX MAIIIHH.

Jlxepena indopmartii: [4], [5], [6].

Tema 15. Ocob6imBocTI pOOOTH Ta KOHCTPYKIi BIAUEHTPOBUX BEHTUJISTOPIB Ta
HacociB. PopMu pobOoumx somartok. Kapitaimiss Ta OCbOBE 3yCHIUIL B Hacocax.
EnemenTtu ta By31u mamuHu (poOodi Kojieca, JIOMaTKu, JUCKH).

Jlxepeno iHpopmartii: [6], [9].



Ha3Bu 3MicTOBUX MOIYJIIB 1
TeM

KiiekicTh roauH

neHHa popma

3ao4yHa popma

YChOTO

y TOMY YHCH1

I

1ab

1p

c.p.

yYChOTO

y TOMY YHUCH1

JI

1a0

1p

c.p.

2

3

4

5

6

7

8

9

10

11

MoayJs 1

3microBuii moayJsb 1. 3araabHi Bizomocti npo Harnitauvi. [lopmnesi Ta rBuHTOBI

KOMIIPECOPH.

Tema 1. I[TousaTTs IO HarHITa41
Ta ix kinacudikaris. Ob6macti
3aCTOCYBaHHsI HACOCIB,
BEHTUWJISTOPIB, KOMIIPECOPIB,
netanjepiB. OCHOBHI MPUHITUIIN
niii. Cnoco6u ctucky. OCHOBHI
MOKa3HUKH poOoTH. TeopeTnuHi
nporecu. Hapmumkoswuii 06’ em
Ta HAJUIMIIIKOBA POOOTAa.

10

Tema 2. [Topmraesi
koMmrmpecopu. CTyrmeHi
MOPIITHEBOTO KOMITpecopa.
InaukaTopHa niarpama
HOPIIHEBOTO KOMIIPEcopa.
BrnuB knanaHiB, KOJTUBaHHS
TUCKY, BUTIYOK, TETUIOOOMiHY
Ha iX popmy. KoedirienT
rmojaui.

Tema 3. PerymoBanHs nogayi
MOPIITHEBUX KOMITPECOPIB.
Bumorn. JlissHHS 11010
BCMOKTYIOYH KJIalaHiB.
BiaTucHeHHs KialaHiB.

11

Tema 4. ['BUHTOBI KOMIIpECOPHU
Ta HACOCH. 3arajbHi BIJOMOCTI.
Knacudikaris. [punmumn mii.
EnemeHnTu Ta By3/11 MalivH.

Tema 5. IloTyxHicTh
I'BUHTOBOT'O KOMIIpECOpA.
CryniHpb OiABUILEHHS TUCKY.
BTpaTty B rBHHTOBHX MaIllMHAX.

14

Tema 6. PeryntoBanns
TBUHTOBHUX KOMITPECOPIB.
[pocentoBaHHs, IEPENYCK,
3MiHa KUIBKOCT1 00€pTiB
TBUHTIB. 30JIOTHUKOBE
peryJItOBaHHS.

10

Pa3zoMm 3a 3MicToBUM
moxayJjem 1

45

12

17

45

41




1

2
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3microBHmii MoayJb 2. CnipaJibHi Ta JIacTMHYACTi Komnpecopu. Porauniiini HarniTaabHi
Ta KOMIIPeCOPHi MamuHu. BillleHTPpOBiI HArHITaK4i KOMIIPECOPH, BEHTHWJISITOPH, HACOCH.

Tema 7. [InacturuaTi (IMOEpHi)
kommpecopu. CxeMa, MpUHIIIT
nii. OcoOIMBOCTI Maciio
3alIOBHEHUX KOMIIPECOPIB.
CripanbHi KOMIPECOPH.

10

10

Tema 8. PerymoBanus nogadi
JI€10 Ha TIPUBiJ, KOMYHIKaLi0
(Mepexy), mpueTHAHHAM
JOJJTATKOBUX MOPOKHUH,
3MEHIICHHSM X0y MOPIIIHS.
KombiHoBaHi criocoOu.

10

10

Tema 9. baratoctyninuatuit
cTUCcK. OXO0JIOKEHHS B
HarHiTaJIbHUX MallIWHAaX.
Exonowmis pobotu. [Tonepenne,
BHYTPIIITHE, MPOMIKHE Ta KiHIIEBE
OXOJIOJIKEHHSI.

16

10

Tema 10. Ilepuie Hauano
TEPMOJMHAMIKH CTOCOBHO
HarHITaJbHOI MAIlIMHU.
[30TepMHUIA, 130€HTPOITHUH,
amiabaTHUM Ta MOMITPOITHUN
nporiec cTucky. PodoTa cTucky.
Butpatu poboTu.

10

10

Tema 11. XapakTepucTuku
HarHITQJIbHUX MAIlIUH Ta MEPEXK.
Pobota mammHu Ha MEepexy.
PerymnioBaHHS ApOCETIOBaHHIM 3
Bxo1y. [Tommax B omaTeBux
MaIllMHaX KIHETUYHOI Jii.

16

10

Tema 12. PeryntoBanHs
JPOCETIOBAHHIM 33 BUXO.Y,
3MIHEHHSIM YaCTOTU OOEpTaHHS
KoJieca, MOBOPOTHUMHU
nudy3opamMu, BXITHUM
MOBOPOTHUM HampaBIsIFOuuM
anapaToM.

10

10

Tema 13. Po3muproBasibHi
MaIHA. 3arajibHi BIIACTUBOCTI
Ta TUIH PO3IIHUPIOBATEHUX
MamuH. Jletanaepu.
Typ6onerannepu. [lpunuun nii,
knacudikamis. TpukyTHUKH
IBUAKOCTEN. 3aCTOCYBaHHS
TypOOaeTaH/IePiB B XOJIOIMIbHIH
TEXHIL.

12

10

10




1

10

11

Tema 14. Cxema npoTo4HOi
YAaCTUHH BiLIEHTPOBOTO
KOMIIpecopa, IpUHIIHIT Aii,
TPUKYTHUKH LIIBUIKOCTEH.
Pi3HOBHIM BX1THUX TIPUCTPOIB,
pobouux Koiic AUQPY30piB, TOMIO.
EneMeHTH BiIICHTPOBUX MAIIMH.

10

10

10

Tema 15. Oco6mmBocTi podoTH
Ta KOHCTPYKIIii BIAIIECHTPOBUX
BEHTHJIATOPIB Ta HacociB. Popmu
pob6ouunx monaTtok. KapiTarris ta
OCHOBE 3YCHILJISI B HACOCAX.
EnemeHTH Ta By3/I1 MalllMHA
(poboui komeca, TOMATKH,
JIUCKH).

11

11

Pa3om 3a 3micToBUM
MoOayJiem 2

105

18

73

105

91

Pa3zom

150

30

15

15

90

150

10

132

[Ipumitka: 1 — nekuii; y1ab — jmabopaTopHi poOOTH; Mp — MPAKTUYHI 3aHATTS; C.p. —

caMOCTIliHa poOOTa CTYACHTIB.

11




Temu NPaAaKTUIHHUX 3aHATb

KinpkicTs roanu
Ne JICHHA 3a09Ha
Hazpa temu
3/m dbopma dbopma
HaBYaHHS HaBYAHHS
[lpunuun xaii HarHiTameHOi MamwmHHA. [Iporecu.
1 Knacudikarmis. O6nacti 3actocyBanHsa. Ckian Ta 7 B
MIPUHIIMIT 11 TTOPIITHEBOTO KoMIIpecopa. [HankaTopHa
miarpama. Koedimient monxadi.
2 KoncTpykiii mopiiHeBuX KOMIPECOPIB. 2 2
3 I'BuHTOBI H.?FHiTaJ'IbHi MaI.HI/IHI/I. Cknaja, MpyuHLMM [ii, 7 B
KOHCTPYKIIii, 0COOIHMBOCTI.
4 Oco0amMBOCTI  MAaclio  3aIllOBHEHHX T'BUHTOBHX 5
KOMITpecOpiB. PerysmoBanHs. B
5 Cripaneui  kommpecopu. Ckian, NOpUHIMI i 7 B
[InacTHHYATI KOMIPECOPH.
6 OcbOB1 KOMIIPECOPU Ta BEHTHIATOPH. PerymtoBaHHs. 7 B
TypOonerannepu.
BianenTpoBi Har"iTaui Ta  kommpecopu. Ckiaf,
7 NpUHIUN i, KOHCTpyKIii.  BiameHnTpori 3 )
BEHTHJIATOPU Ta Hacocu. OCOOIMBOCTI MPOIIECIB Ta
KOHCTPYKIIiii. OcoOJIMBOCTI 3aCTOCYBaHHSI.
Pazom 15 4
Temmu 1a00paTOPHUX 3aHATH
KinpkicTh roauu
Ne u JI€HHA 3a04Ha
a3Ba TEMH
3/m (opma (opma
HaBYaHHS HaBYaHHS
Berynne 3anarTa. [HCTpyKTax 3 TeXHIKH O€3MeKn Ta
OXOpPOHM Tpami M Yac JOCHKCHHS  Ta
1 eKCIUTyaTaii oOnaHaHHSL. BunpobyBanns 4 2
BOJIOKIJIBIICBOTO HACOCY B PEKHMMI HarHiTaHHS Ta B
PEKKMMI BaKyyMYBaHHSI.
OCHOBHI BIJJOMOCTI, TIOPSAJIOK MPOBEICHHS, TEXHIYHA
2 Oesreka. MeTonu  JOCHIDKEHHS  BIAIICHTPOBHX 7 B
MallIiH, TpUIaJd Ta armapaTypa, 0 3aCTOCOBYEThCS
3a JIOCHIJDKEHbD.
3 BusHaueHHs OCHOBHHMX XapaKTEPHUCTHK POOOYOro 7 B
KoJeca.
4 BunpoOyBaHHd  BIALIGHTPOBOrO  Harliraya 3 7 )
0e370maTeBUM Ta JIONATEBUM JTU(y30paMu.
5 PerymoBanns BiJIIIEHTPOBOI MaIIuHA 2 B
JPOCETFOBAHHSIM.
6 PerynroBaHHS BiJIIIEGHTPOBOI MAallWHU 32 JIOIMTOMOTOIO 3 B
iprcoBOi giadparMu.
Pa3zom 15 4




CamocriiiHa podoTa
Jlo ocHOBHUX (OpM caMOCTiiiHOI poOOTH CTylIeHTa NpU BUBYECHHI [aHOI
JUCLMIUIIHYA BIHOCITHCH:
- OIIPALIIOBAHHS JIEKIIHHOrO MaTepialy 1 CaMOCTIiiHE BUBYEHHS OKPEMUX
PO3UTIB 3 PEKOMEHI0BAHO] JIITEpaTypu;
- MJIFOTOBKA /10 BUKOHAHHS JIAOOPATOPHUX Ta MPAKTUYHUX POOIT.

KinpkicTs rogun

Ne HHA aouyHa
HasBa Temu Ae 3a0
3/m dopma dopma
HABYAHHS HABYAHHS

[TonsiTTs po HarHiTaui Ta ix kiaacudikamis. O6macti
1 3aCTOCYBaHHS HACOCIB, BEHTWJIATOPIB, KOMIIPECOPIB, 3 8
neranaepiB. OCHOBHI NPUHITUIH Aii.

[TopmaeBi  kommpecopu. CTyIneHi MOPIIHEBOTO

2 | xommpecopa. IHaWKaropHa miarpama IOPIIHEBOTO 3 6
KoMIpecopa.
PerynroBanHs moiadi MOPIIHEBUX KOMIIPECOPIB. 3 8

4 ['BUHTOBI ~KOMIIPECOPM Ta HACOCHU. 3arajibHi 3 7
Bimomocti. Knacudikarris. [lpunnummn mii.

5 [ToTyxHicTh TBHHTOBOro Kommpecopa. CrymiHb 3 6
HiABUILEHHS TUCKY. BTpaTu B TBUHTOBUX MAIlIMHAX.

6 PerymioBaHHsI TBUHTOBUX KOMITPECOPIB. 2 6

7 [Inactunuati  (mmOepHi) kommpecopu. Cxema, 5 10

MPUHIINI [T,

PeryntoBanHs mojadi J1i€:0 Ha MPUBLI, KOMYHIKAIIIO
8 | (Mepexy), TpUETHAHHSAM JIOJATKOBUX TOPOXKHHH, 5 10
3MEHIICHHAM X0y nopiiHs. KomOiHoBaHI cmocoowu.

OXOJ'IOII)KGHHH B HarHiTaJbHUX MalinHax. ExoHOMIs

9 4 10
po0OTH.

10 Hepqle Havano TEPMOAMHAMIKM ~ CTOCOBHO 5 10
HarHITaJIbHOT MALIMHMU.

11 XapakTepUCTUKN HArHITAIbHUX MAIIUH Ta MEpex. 4 10
PoboTa MalnHu Ha MEPEXKY.
PerymioBaHHsT ~ JpOcCeNiOBaHHSIM 32 BHUXO.Y,

12 3MIHEHHSIM YaCTOTH oOepTaHHs KoJjeca, 5 10
MOBOPOTHUMH JU(y30paMH, BXIJHUM I[OBOPOTHUM
HaMpaBJSIIOYMM allapaToM.

13 | PosmmproBanbHi MammHy. 5 10

14 CxemMa  NpPOTOYHOI  YAaCTHMHHU  BIALIEHTPOBOTO 5 10
KOMIpecopa, MPUHIIMIL Jii.

15 Oco0auBOoCTI poOOTH Ta KOHCTPYKIII BiIIEHTPOBHUX 5 1

BEHTHJIATOPIB Ta HACOCIB.

Pa3zom 90 132
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6. MeToan HaBYAHHS, 32CO0H TIATHOCTUKH Pe3y/IbTATIB HABYAHHA Ta METOAHU
IX A€MOHCTPYBAHHS

MeTtoau HaBYaHHS:

07151 6CIX 8UOIB 3AHAMD:

- pobota 3 JiTepaTypor0 — OMpPAIlOBAHHS PI3HUX BUJIB JUKEpEN, CIPSMOBaHE
Ha (opMyBaHHS HOBUX 3HaHb, iX 3aKpIIUICHHS, BUPOOJIEHHS BMiHb 1 HaBUYOK Ta
peanizaliiio KOHTPOJbHO-KOPEKIIHHOT PyHKIIIT B yMOBax ¢hopMaIbHOI OCBITH;

OJ151 IeKYIUHUX 3AHAMND:

- JIeKIiI — YCHUU BUKJIAJ HABUAJHLHOTO MaTepiany, sSIKHA XapaKTepU3YEThCS
BEITUKUM OOCSTOM, CKJIQIHICTIO JIOTIYHUX MOOYI0B, CKOHIICHTPOBAHICTIO PO3YMOBUX
00pa3ziB, OBE/ICHD 1 y3araJibHEHb;

- BIJICOMETOJI — BHUKOPHUCTAHHsS BijeoMaTepiaiaiB s aKTHUBI3aIlli HAOYHO-
YyTTEBOTO CIpUWMaHHS, 3a0e3medye OUIbII JIETKE 1 MIIHE 3aCBOEHHS 3HaHb B iX
00pa3HO-MOHATIHHIN UTICHOCTI Ta eMOITIHHII 3a0apBIEHOCTI;

OJ1s1 NPAKMUYHUX 3AHAMb!

- TPAKTUYHE 3aHATTSA — METOJ TMOTJUOJICHHS 1 3aKPIIUICHHS TEOPETUYHHX
3HaHb NUISIXOM pINIEHHS 3a7a4, MOOyJAOBH CXEM, BHUBUYCHHS YCTPOIO Ta pPoOOTH
KOHKPETHHUX OJIMHUIIb 00JIaTHAHHS;

07151 KypcoBoi pobomu:

- 3aKpilUIeHHd HaOyTHMX HAaBHYOK Ta iXHE MPAKTHUYHE 3aCTOCYBaHHSA IpPHU
MPOEKTYBAHHI CHCTEM TEIUIONOCTaYaHHS Ta BHOOPI TEIUIOTCHEPYIOUOTo OOJaaHaAHHS
Ta TEIIOBOI MEPEXKi;

- BHU3HAUYCHHS TEXHIKO-€KOHOMIYHOI JOUUIBHOCTI CHOPYXKEHHS HOBOro abdo
PEKOHCTPYKIIiT A1F0UOT0 MiANMPUEMCTBA;

- 3HaHHS OCHOBHUX MPUHIIMITIB PO3MIIICHHS MIANPUEMCTB TETUIOEHEPTETUKH.

3acobamu OIIHIOBAHHS Ta METOJaMU JE€MOHCTPYBaHHS PE3yJIbTaTiB HABYAHHS €:

- TIPEICTaBIICHHS BHUPIMIECHUX 33714,

- YCHI BIIMOBI/Il HA MPAKTUYHUX 3aHATTIX;

- TIOTOYHI MOAYJbHI KOHTPOJIbHI poOoTH y (opMi TecTyBaHHS (TECTOBHUU
KOHTPOJIb);

- 3aXHUCT KypcOBOi poOOTH, €K3aMEH.

7. @®OopMH MOTOYHOI0 TA MiACYMKOBOT0 KOHTPOJIIO

JlocsirHEeHHs cTyZieHTa OLIHIOI0ThCA 3a 100-0a1bHO0 CUCTEMOIO Y HIBEPCUTETY.

[TincymkoBa OLIHKa HABYAJIBHOI'O KypCy BKJIIOUA€ B CeO€ OLIHKM 3 MOTOYHOIO
KOHTPOJIIO 1 OL[IHKH 3aKJIIOYHOTO 1CIIUTY.

[TuToma Bara 3akJIOYHOTO ICHUTY B 3arajibHiii cuctemi OUIHOK — 40 danis.
[IpaBo 3maBaTH 3aKIIOUYHUN ICIUT HANAETHCS CTYNEHTY, SKUH 3 ypaxyBaHHSIM
MaKCUMaJIbHUX OajliB MPOMDKHHUX OIIHOK 1 3aKJIIOYHOrO ICIIUTY HaOWpae HE MEHIIE
60 6anie. TlincymkoBa OIlIHKa HABYAJIBHOTO KypCYy € CYMOIO MPOMDKHHMX OIIIHOK 1
OIIHKH ICTIIUTY.

[ToTOYHUN KOHTPOJIb MPOBOJAUTHCS HA KOKHOMY MPAKTUYHOMY 3aHSTTI Ta 3a
pe3yJibTaTaMu BUKOHAHHS 3aBJaHb CaMOCTIHHOI poOoTH. BiH mependavae oriHIOBaHHS

TEOPETUYHOT MIATOTOBKH 3/100yBayiB BUIIO1 OCBITH 13 3a3HAUYEHOI TeMHU (y TOMY YHCII,
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CaMOCTIHO OMpallbOBAHOTO MaTepialy) MiJ YaCc BHKOHAHHS 3aBJaHb MPAKTHUYHUX

pOOIT.

3apaxyBaHHS KPEJAHUTIB HABYAJIBHOIO KypCY MOJIMBO TIJIBKH MICIS TOCATHEHHS

pe3ynbTariB, 3amiaHoBanux PITH/I, mo BupaxaeTbcs B OAHIN 3 MO3UTUBHUX OIIHOK,
nepeadaueHuX YNHHUM 3aKOHOJaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJbTATiB HABYAJIbHOI TislJIbHOCTI CTYJAEHTIB
Ta IX OLiHIOBAHHS
Kpurepii oliHIOBAaHHA NPAKTUYHMUX Ta JJA0OPATOPHHUX POOIT

BiamoBiaAeH, %

ban Kpurepii ormiHtoBaHHs
5 PoGoTta BuKOHaHa y BCTaHOBIIEHHH TepMmiH. BukoHaHa camocTiiiHO, 3TifHO 3
METOJUKOI0 TPOBEICHHS PO3paxyHKiB, IMPEACTaBICHI PIMICHHS 3amad, 3aaadi
(10) BUpIIIEHI MPAaBUJIbHO, 0€3 TOMUJIOK.
PobGoTa BukoHana y BctaHOBIEHHH TepMiH. CTYZEHT BUKOHYE MPAKTHUHY POOOTY
4 (8) | 3riTHO 3 METOJMKOIO TIPOBEACHHSA PO3PAaXyHKIB, IHOMAI MICIs KOHCYJbTamii
BHKJIa/1aya; MPeICTaBIICHI PIIICHHS 3aa4, 3aJa4l BUpPilIeH]1 6e3 rpyOux moxXuOoK.
PobGota BuKOHaHA 3 MOPYUICHHSM BCTaHOBJIEHUX TepMiHIB. CTYICHT BUKOHYE
3 (6) | npakTHuHy poOOTYy 3TiAHO 3 METOJUKOIO IPOBEICHHSA PO3PAXYHKIB, 1HOAI MiCIs
KOHCYJIbTAIlli BUKJIaJa4a; 3aJa4l MalOTh HETOYHOCTI Ta MOXHOKH.
PobGora BuKOHaHA 3 MOPYUICHHSM BCTaHOBJIEHUX TepMiHIB. CTYICHT BUKOHYE
2 (4) | npakTHuHY pPOOOTY 3riHO 3 METOJUKOIO IPOBEICHHS PO3PAXYHKIB; 3ajaul
BUpILIEH] HE MOBHICTIO.
12 PobGota BHKOHAaHa 3 TOpPYIIEHHSM BCTAHOBJICHHUX TepMiHiB. CTyAEHT He BMi€
(2) KOPHCTYBATHCS METOIMKOI0 PO3PAXYHKIB; 3aa4i HE BUPILICHI.
0 | Pobora He BUKOHYBanacs.
Kpurepii oniHl0OBaHHS IOTOYHOT0 MOIYJIbHOT0 KOHTPOJIIO 3HAHb
y popmi TecTyBaHHS
[IpaBuinbHUX

100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 10

baxa 10 9 8 7 6 5 4 3 2 1

KpuTepii oliHIOBaHHS NMIACYMKOBOI0 KOHTPOJIIO Ta eK3aMEHYy

ban KpuTtepii oLiHIOBaHHS
40 CrTyAeHT BUKOHAB IIJICYMKOBY poOOTY, BIJIIOBIB HAa MUTaHHS 0€3 MOMUJIOK,
BUPIIIUB 3aJ1a4y.
30 CTyzleHT BUKOHAB M1ICYMKOBY poOOTy 0€3 IOMUJIOK, BUPIIIMB 3aJa4y, aje
BIJUIOB1/Il HA NUTaHHsI HE MTOBHI.
20 CTylleHT OpIEHTYETHCS Y TEOPETUUHUX MMUTAHHSX, A€ HEJOCTaTHBO BOJIOJIIE
METO/IaMH PO3PaXYHKIB.
10 CryzaeHT c1abKo OpIEHTYETHCS Y TEOPETUYHUX MUTAHHIX 1 HEJOCTATHBHO
BOJIOJII€ METOJaMHU PO3PAXYHKIB.
0 CtTyAeHT He BOJIOJIl€ TEOPETUYHUM MaTepiajioM JTUCHUILUIIHYU, HE PO3B’SI3Yy€
3aJ1a4l, HE BIJIIOB1JA€ HA MUTAHHS.

15



Y3araabHowui peE3yJabTAaTH NOTOYHOT0O KOHTPOJII 3HAHb

MakcumaJjibHa KUJIbKICTH OaliB

dopma KOHTPOITIO JeHHa gpopma 3ao4yHa (popma
HaBYaHHS HaBYaHHS
BukoHaHHS TpakTUYHUX POOIT 7pod. x 5 6.aHiB N 2 pob. x5 6.amB N
35 bais 10 GaiB
Buxonanus maboparopHux pooit 6 po6. x 2,5 6anmiB = | 2 po0. x 2,5 6aniB =
15 6auiB 5 GauniB
[ToTouHMI1 MOAYJBHHUI KOHTPOJIb 2 x5 6amm = 10 6aniB | 2 X 5 6anu = 10 GaniB
BukoHaHHSI KOHTPOJIBHUX POOIT - 35 GauiB
Bceworo 60 60

8. Kpurepii ouiHiOBaHHSI pe3y/ibTATIB HABYAHHA

IIpakTu4Hi podoTn

NeNe 3mictoBOTO KinbkicTh
: Bug pobotu :
MOAYJIA 1 TEMU OaiB
1 2 3 4
ITP Ne 1, JIP Ne 1 7,5
ITP Ne 2, JIP Ne 2 7,5
3M 1 T1-6 ITP Ne 3, JIP Ne 3 7,5
ITP Ne 4 5
MopynbHa KOHTPOJIbHA poOoTa 5
ITP Ne 5, JIP Ne 4 7,5
3M 2 T7-15 ITP Ne 6, JIP Ne 5 7,5
ITP Ne 7, JIP Ne 6 7,5
MopyJsibHa KOHTPOJIbHA poboTa 5
[1i1cyMKOBHI KOHTPOJIb Ex3ameH 40
Cyma 100

9. 3aco0M HABYAHHA

TexHiuni 3aco0M HaBYaHHA: MYJbTUMEIIMHUA TPOEKTOP, TMEPCOHATBHI
KOMIT FOTE€PH 3 MIJKIFOUYEHHSM J10 MEpEk1 [HTepHeT.

[Ipn npoBeneHHI 3aHATH 3a JUCTAHUIMHOW (OpMOK HaB4yaHHSA (y HEpPIOJ
KapaHTUHY) BHUKOPHCTOBYIOTbCS JAMCTAHILIMHI T1uiarpopMu U iHQOpMaLIiHO-
KoMyHikamiiiHi TexHosorii (Moodle, Google Classroom, DingTalk, ZOOM Cloud
Meetings, Skype, Viber, WeChat, Telegram, comiansHi Mepexi TOIIIO).
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I.
2.

Hopatok 1
KonTposbHi nMTAHHA

[Tpunnun aii HarHiTaapHuX MamuH. Knacudikaris.
OO6macti 3acTocyBaHHs HarHiTalbHUX MamuH. Bumoru. KopoTkuii

icropuyHui orfisa. [lepcrieKTuBH.

3. (Cxema NopHIHEBOTO KOMIIpEcopa, OCHOBHI €JIEMEHTH.
[Ipouecu, ki 3M1ACHIOIOTECSA B KoMIpecopi. [HaukaropHa aiarpama.

5. KoedimieHT momadi Ta HOToO CKIaA0BI.

6. Cxewma, ckiaj Ta IPUHIMII JI1i TBUHTOBOTO KOMIIpECOpa.

7.  BHyTpilHINA Ta 30BHIIIHIA CTUCKH. [HAMKAaTOpHA Aiarpama.

8. (Cxema Ta NpUHUMI Ail CTPYMUHHOT HArHITAJIbHOI MAallIMHU.

9. Exexrtopu Ta imkekTopu. OCHOBHI TEXHIYHI JaHI.

10. Cxewma, ckiaj Ta MPUHIUII Jii CHIPAIIBHOTO KOMIIPECcopa.

11. 3mamenHs crnipadbHUX KOMIpecopiB. O0acTi 3aCTOCYBaHHS.

12. Cxewma, ckJiaJ Ta IPUHLMUII JIii IJIATIBYATOTO KOMIIpPECopa.

13. PosmmwmproBanbhi Mamuuu. [punnmn aii.

14. IlpunHumn aii poTamiiHUX MAaIlvH.

15. OcboBi Har"iTanbHl MamuHu. CxeMa, CKJIaa Ta NpuHOUN Aii. MeToanka
pPO3paxyHKy.

16. OcoO6aMBOCTI OCLOBUX BEHTHIJISITOPIB Ta HACOCIB.

17. Typ6onerannepu. Cxema, CKJIaJl Ta TIPUHIIMI Jii.

18. Ckiaz, OCHOBHI €JIEMEHTH Ta MPHUHLMI J1i BIALEHTPOBOT MAIIHH.

19. XapakTepucTruka OCHOBHUX €JIE€MEHTIB (poOoui koJieca, Tudy30pH, TOLIO).

20. PiBHSHHS Hamopy BIJLEHTPOBOTO KOMIIpEcOpa, MOro CKIIaI0BI.

21. Meronuka po3paxyHKy BIALIEHTPOBOTO KOMIIpECOpA.

22. BigMiHHICTh BEHTHJISITOPIB Ta HACOCIB BiJ KOMIIPECOPIB Ta HarHITayiB.

23. MetoauKa po3paxyHKy BIJILIEHTPOBOTO BEHTUIISTOPA.

24. (Ob6nacti 3aCTOCYBaHHS BIAIICHTPOBUX BEHTUIISITOPIB Ta HACOCIB.

25. PerymioBaHHS IPOCETIOBAaHHSM 32 BHUXOJY 3MIHCHHSIM YacCTOTH OOepTaHHS

KoJjieca, IOBOPOTHUMH U(y30pamMu, BX1JHUM MOBOPOTHUM HANPABIIAIOYUM anapaToM.



