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BCTYII

AHOTALlA

Jucuumuiina crpsiMoBaHa Ha (OpMYyBaHHA y CTYAEHTIB CHCTEMAaTH30BAaHOTO
LUTICHOTO  YSIBJIGHHA TMIPO YMOBM Ta OCOOJMBOCTI €KCIUTyaTalii 1 pPEeMOHTY
ra3oTypOIHHMX YCTAaHOBOK Ta YCTaTKYBaHHSI KOMIIPECOPHUX CTAHIIIH.

Jlucuumuiina TOBMHHA HAJATH CTYAEHTaM TJMOWMHHI NpodeciiiHl 3HaHHS II0J0
eKCIUTyaTalllfHUX XapaKTepUCTUK Ta30TypOIHHUX YCTaHOBOK, OCOOJMBOCTEH iX
MNIATOTOBKM 10 [Iii, 3amycKy, poOOTH Ha HOMIH&JIBHOMY 1 NEPEXITHUX PEKUMAX Ta
3YNUHKH. JleTaabHO pOo3risgaloThcs MUTaHHS €KCIUTyaTallli Ta 0OCIyroByBaHHS 1HIIOTO
YCTaTKyBaHHSI KOMIIPECOPHUX CTaHI[IH.

OxpeMi 3MICTOBI MOAYJI JAWCHMIUIIHM TPUCBAYEHI MPOBEJCHHIO IUIAHOBUX
PEMOHTIB Ta30TypOIHHMX YCTAaHOBOK 1 YCTaTKyBaHHS KOMIIPECOPHMX CTaHIIH,
MATAHHSIM TEXHIKM OC3MEKHU Ta MOXKEKHOT OE3MEKH B 11€XaX KOMIPECOPHUX CTAHIIIN.

Kuio4uoBi ciioBa: xomripecopHa cTaHIlis, ra30TypOiHHA yCTaHOBKA, EKCILTyaTallis,

00CIIyrOByBaHHS, PEMOHT, TeXHIKa O€3IeKH, MOXKeKHa Oe3IeKa.

Abstract

The course is aimed at forming in students a systematic holistic view of the
conditions and features of operation and repair of gas turbines power plants and
compressor stations.

The course should provide students with in-depth professional knowledge of the
operational characteristics of gas turbines, the peculiarities of their preparation for
operation, start-up, operation at nominal and transient modes and shutdown. The issues
of operation and maintenance of other equipment of compressor stations are considered
in detail.

Some content modules of the discipline are devoted to the planned repairs of gas
turbine power plants and equipment of compressor stations, safety and fire safety in the
shops of compressor stations.

Keywords: compressor station, gas turbine power plant, operation, maintenance,
repair, safety, fire safety.



1. Onuc HABYAJBHOI JMCHUILTIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTUKa
HABUYAIBLHOT IUCIUATUIIHA

HaiimenyBaHHS MOKa3HUKIB S
B nporpama), OCBITHIl piBeHb Henna 3a04Ha
dopma dopma
HaBYAHHSI HaBYAHHSI
. ) I"a3y3b 3Hanb: G [mkenepis
KinbkicTh kpeautis — 4 3 UL, O06oB's13k0Ba

BUPOOHMIITBO Ta OYIIBHUIITBO

MonymiB — 1 CrernianbpHICTh: Pik miaroroBkm:
3micToBux MomyIiB — 4 G11 MammnHoOyyBaHHs
Enexrponna agpeca PITH/] o N
Ha caliTi YHIBEpCUTETY: TICTIATI3aT 1. .02 JiBurynu Ta
https://surl.li/njljgx CHEpreTHYH1 yCTaHOBKH
e _ . o Cemectp:
i;BaJH’Ha KUTBRICTE TOAMH OcsitHs mporpama: «l a30TypOiHHi - P .
YCTAHOBKH 1 KOMIIPECOPHI CTaHIIii» 2-i 2-i
Jlexuii
30 rox | 12 rox
IIpakTu4Hi 3aHATTSH
THXHEeBUX TOIUH I 15 rox | 6 rox
neHHo1 GopMHU HaBUAHHS: Lo . CamocriiiHa po6oTa
, OcCBITHI piBEHb: IpYTrUii
ayTUTOPHUX — 3; 75ron | 102rox

caMOCTIHOT poOOTH
CTyZEHTa — .

(MaricTepchKkuit)

InauBinyanbHi 3aB1aHHsA

Bua KOHTpOJIIO: eK3ameH

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBUECHHS HABYAJBLHOI JUCIUILIIHI

Mertoro

BHUBUCHHIA

HaB4YaJIbHO1 III/ICI_[I/IHJIiHI/I

«Excrmmyarartis

Ta PEMOHT

ra3oTypOiHHMX YCTaHOBOK 1 KOMIPECOPHUX CTaHLIW» € (OpMyBaHHS y CTYAEHTIB

BIJIIOBIJHO /10 OCBITHBO-NIPO(ECIHHOT IPOrpaMH TAKUX KOMIIETEHTHOCTEN

IK-1.3gaTHicTs pO3B’sA3yBaTH 3aaadi JOCHIAHUIBKOrO Ta/ado 1HHOBAIIMHOTO

XapaKTepy y raigy3i eHepreTHYHOTro MaluHOOYyBaHHS.

CK 03. 3natHicTh aHaNi3yBaTH Ta KOMIUIEKCHO IHTErpyBaTH CYYacH1 3HAHHS 3

MIPUPOTHUYHX,

TH)XEHEPHHUX,

CYyCHUIbHO-€KOHOMIUHUX Ta

HIIUX HAyK [

pO3B’si3aHHS CKJIQJAHMX 3a7ad 1 OpoOsieM, MOB’sA3aHUX 3 MPOEKTYBAHHSAM Ta

eKCIUTyaTalll€r0 EHePreTUYHOTO 1 TeMJIOTEXHOJIOTTYHOTO 00J1aIHAHHS.

CK 06. 3natHIiCTh

IIPOEKTYBATH

Ta

TEIJIOTEXHOJOTTYHE 00JIaTHAHHS.

€KCIUTyaTyBaTH

eHepreTuyHe 1



CK 07. 3natHicTh npuiiMaTi €(pEeKTUBHI PIIICHHS 3 BUPOOHUITBA 1 €KCIUTyaTalii
€HEPreTUYHOro Ta TEIJIOTEXHOJOITYHOro OOJlaJHAaHHS 3 YpaxXyBaHHAM BHUMOT
I0JI0 SIKOCTI, €KOJIOTTYHOCTI, HaJIMHOCTI, KOHKYPEHTHO3JATHOCTI Ta OXOPOHU
mparii.

CK 11. 3patHicTh pO3pOOJSATH 1 BOPOBAKYBaTH €HEepro30epiraroyi TEXHOJIOT1I Ta
€HEeProo1a Hi 3aX01 M1 Yyac MPOEKTYBAaHHS Ta eKCIUlyaTallli ra30TypOiHHOIO Ta

KOMIIPECOPHOTO 00JIaTHAHHS.

3. IlepenymMoBH AJ151 BUBYEHHS AMCHUILIIHA

HepeIIYMOBaMI/I JJIA BHUBYCHHIA III/ICI_II/IHJIiHI/I € OCBO€HHA MaTepiaJIy III/ICI_[I/IHJIiH

«YTpaBiiHHA NPOEKTaMH Tany3l TypOiHOOyayBaHHs», «Teopis poOouMx mpouLeciB

ra3oTypOIHHUX YCTAHOBOK» Ta «PeXHMH pOOOTH Ta XapaKTEPUCTHUKU ra3oTypOIHHUX

YCTaHOBOKY», K1 BUKJIQJAI0ThCA Y |-My HaBYaIbHOMY CEMECTPi.

4. OuikyBaHi pe3y1bTaTH HABYAHHA

BuBueHHs HaBYalbHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATIB HABYAHHS'

PHI1. 3actocoByBaTi cneniaiai3oBaHi KOHIENTYyajbHI 3HAHHS, IO BKJIKOYAOTh
Cy4yacHI HayKOBI 3JJ00YTKH, a TAKOX KPUTUYHE OCMHUCIIEHHS Cy4aCHUX MPOOJEM y
rajiy3i €HepreTHYHoro MalmHOOYyyBaHHSL JUIsl pO3B’A3yBaHHS CKIIAJHUX 3a/1ad
npodeciiiHoT isIIbHOCTI.

PH3. ®opmyntoBaTd 1 po3B’sI3yBaTW CKJIAJHI IHXKEHEPHI, BUPOOHUYI Ta/abo
JOOCIHIAHUIBKI 3ajayl MiJ Yac MPOEKTYBaHHsS, BUTOTOBJIEHHSA 1 eKcIulyaTalii
€HEePreTHYHOro OO0JIaJIHAHHS Ta CTBOPEHHS KOHKYPEHTOCIPOMOXXHHX PO3POOOK,
BTUICHHS PE3YJIbTATIB y IHHOBALIHUX MPOEKTAX.

PHS. CtBoptoBat HOBITHI TEXHOJIOTII Ta mMpoUecHu 1 OOIPYHTOBYBaTH BHOIp
oOnagHaHHSA Ta IHCTPYMEHTIB, 3 ypaxyBaHHSIM OOMEXKEHb B EHEPreTHYHOMY
MamuMHOOY/yBaHHI Ha OCHOBI CyYaCHHMX 3HaHb B €HEPreTUYHId Ta CYMIKHHUX
rajy3sx.

PH 15. BukopucroByBaTu eHepro3oepiraroui TEXHOJIOT1T Ta €HEepProoaHi 3aX0u
MiJ] 4Yac MPOEKTYBaHHsS Ta EKCIUTyaTallli Ta30TypOIHHOTO Ta KOMIIPECOPHOTO

o0lagHAHHS.



5. IIporpama HaBYAIBLHOI IMCIUNJIIHHA

3micToBuii Mmoayab 1. Excrimyarariisi ra30TypOiHHUX arperatiB KOMIpEeCOPHUX

CTaHII

Tema 1. Opranizanis excrulyartanii KOMIIPECOPHUX I€XIB 3 Tra3oTypOIHHHUM
npuBoioM. OCHOBHI eKcIUTyaTalliiHI XapaKTepUCTUKHU Ta30TypOIHHMX arperaTiB [2,
c. 97-99], [5, c. 83-91].

Tema 2. IligroroBka 1o aii Ta myck ra3oTypOiHHoro arperary [2, ¢. 108-121], [5,
c. 91-99].

Tema 3. O6ciyroByBaHHs Ia30TypOiHHOTO arperaTy B Ipoieci podotu [2, c. 121-
143], [5, c. 100-103].

Tema 4. OcoOauBOCTI eKcIUTyaTalii ra3oTypOIHHMX arperaTiB KOMIIPECOPHHX
crauuii [2, c. 143-155], [5, c¢. 109-111].

Tema 5. 3ynunka razorypOiHHOro arperaty. OOCIYroBYBaHHsS HENpPaIOIOYOro
ra3orypOinHoro arperaty [2, ¢. 156-161], [5, ¢. 103-110].

3micToBuii MoayJab 2. Excrimyaraiiisi ycTaTKyBaHHSI KOMIIPECOPHUX CTaHI[IN

Tema 6. OcoOauBOCTI eKcIuTyaTalli Ta peXxuMu poOOTH BIILUEHTPOBUX HArHITauiB
[1, c. 99-124].

Tema 7. ABromatn3allisi KOMIpecopHux cranmii [1, c. 296-305], [2, ¢. 238-283].

Tema 8. MoHTa)X OCHOBHOTO Ta JONMOMDKHOTO YCTaTKyBaHHS Ha KOMIIPECOPHHUX
cTaHIigx [2, c. 284-332].

Tema 9. ExcrutyaTairiss KOMIOPECOPHHUX arperaTiB 3 €JIeKTpornpuBoaoM [2, c. 162-
197].

3MmicToBuii Moayab 3. TexHIUHE JIarHOCTYBAaHHS Ta PEMOHT ra30TypOIHHHUX

arperaTiB KOMIIPECOPHUX CTAHIIIN

Tema 10. Ilepenik MOXIMBUX HECHpPaBHOCTEW Ta30TypOIHHMX arperaTiB Ta ix
npuuuHu [2, c. 340-344].

Tema 11. Meroau Ta 3aco0u J1arHOCTYBaHHSI TEXHIYHOTO CTaHy ra3oTypOIHHOTO
arperary [2, ¢. 198-237], [5, c. 114-119].



Tema 12. Excripec-MeTo U po3paxyHKy MapaMeTpiB YCTaTKYBaHHS KOMIIPECOPHUX

cTaumii [4, c. 3-45].

Tema 13. [TinroToBka Ta MpoBeICHHSA PeMOHTHHUX poOiT [2, ¢. 335-350], [5, c¢. 119-

121].

3micToBuii MoayJb 4. TexHika Oe3MeKH Ta MoxexHa 0e3neka B exy

KOMITPECOPHOT CTaHIIi

Tema 14. OCHOBHI MOJIOKEHHS TEXHIKM O€3MEKH MPHU EKCIUTyaTallii yCTaTKyBaHHS
KOMIIpEeCOpHUX 1exiB [2, ¢. 378-384], [3, c. 17-28, 52-72].

Tema 15. 3a0e3neucHHs MOXKESKHOT OC3MEKH KOMIIPECOPHHUX cTaHIlii [2, c. 384-

396], [3, c. 17-28].

TeMaTHYHHNH IIJIaH HABYAJIBHOI JMCIUIIJIIHA

Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM

KinpkicTs roauu

nerHa Gopma

3a04yHa Gopma

y TOMY YHUCIi

y TOMY YHUCIi

o Qo
= =
S S -
5 . O Q'-‘ 5 . Q'-‘
> = | E| & s|>| 7| | & s
3micToBuii MoayJb 1. Excriyaraitis ra30TypOiHHUX arperariB KOMIIPECOPHUX CTaHIIIH
Tema 1. Opranizartis eKCIuTyaTarii
KOMIPECOPHUX IeXiB 3 Ta30TypOiHHUM 9 2 3 3 7 9l 1] -1_-1s
npuBogoM.  OCHOBHI  eKCIUTyaTaliiHi
XapaKTePUCTUKH ra30TypOIHHUX arperariB
Tema 2. IlimrotoBka mo0 aii Ta MmycK
e oAl TS g 2 2 -5 ol -2]-]|S3s
ra3oTypOIiHHOTO arperary
Tema 3. O6cnyroByBaHHs Ta30TypOIHHOTO
YTOBYR P o2 2| -5 |9]1|-|-]S8
arperary B mpoIieci poooTu
Tema 4. OcobnmBocTi  eKcruTyaTarfii
ra3oTypOiHHUX arperariB KommpecopHux | 9 2 - - 7 911 | -|-128
CTaHIIii
Tema 5. 3ynuHKa ra3oTypOiHHOTO
arperaty. OOcnyroByBanHs Hempamoo- | 9 2 2 - 5 911 | -|-128
9Oro ra3oTypOiHHOTO arperary
Pazom 3a 3micToBuUM Moaynem 1 45 | 10 6 - 29 |45 4 | 1 | - ]40
3micToBuii MoayJib 2. EKcriyaraltis ycTaTKyBaHHSI KOMIIPECOPHUX CTaHIIIN
Tema 6. OcobnuBocTi ekcruryararfii Ta
yarail gl 22 |-4]|8]1|1]|-]G6

peXuMH poOOTH BiIIIEHTPOBUX HATHITAYIB




Kinekicts roauu
nerHa Gopma 3a04yHa Gopma
Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM ° y TOMy uncii o y TOMy uncii
: :
) 3 Q o 3] 3 Q o
~ & % = 1) ~ = % = 1)
Tema 7. ABTOMaTH3aIliss KOMIIPECOPHUX
iy i xoMHpecop 72 - -5 |[7[2|-]|-1|cFs
CTaHIIii
Tema 8. Mownrax OCHOBHOTO Ta
JOTOMDKHOTO yCTaTKyBaHHS Ha| 8 2 2 - 4 8|1 -11|-17
KOMITPECOPHUX CTAHIIISIX
Tema 9. Ekcruryaramiss  KOMIIPECOPHHUX 7 2 3 3 5 211 5
arperariB 3 €JIeKTPOTPUBOJIOM
Pazom 3a 3microBUM Mo Tynem 2 30| 8 4 - 18 |30 3 | 2| -125
3micToBuii MoayJib 3. TexHidHE qiarHOCTYBaHHS Ta PEMOHT ra30TypOiHHUX arperaTiB KOMIIPECOPHUX
CTaHIIii
Tema 10. [Mepenix MOXJIUBUX
HECTpaBHOCTEH Tra30TypOiHHUX arperatiB | 7 2 - - ) 711 -|-1686
Ta IX IPUYUHHU
Tema 11. Metou Ta 3aco0u
JiarHOCTyBaHHS TEXHIYHOTO crany | 8 2 2 - 4 811 1]1-16
ra3oTypOIiHHOTO arperary
Tema 12. Ekcrpec-MeToan po3paxyHKy
napaMeTpiB yCTaTKyBaHHS KOMIIPECOPHHX | 8 2 2 - 4 8|1 -11|-17
CTaHIIii
Tema 13. IlinrotoBka Ta TNPOBEICHHS
a POBACHEAL 20 2 [ - | - | 5 |71 ]|-|-]6
PEMOHTHHUX poOIT
Pazom 3a 3microBuM Mo ayniem 3 30| 8 4 - 18 |30 3 | 2| -125

3micToBuii MoayJb 4. Texnika Oe3mexn Ta MOKeKHa Oe3reka B 1[eXy KOMIIPECOPHOi CTaHIIiT

Tema 14. OcHOBHI TOJIO)KEHHSI TEXHIKH
Oe3reku TMpH eKcIuTyartarii ycraTkyBaHHs | 8 2 1 - ) 811 1]1-16
KOMIIPECOPHHX IIEXIB

Tema 15. 3ale3neueHHs | TOXKERHOT | 2 B B 5 AR
0€e31eKH KOMIIPECOPHUX CTaHIIIN
Pazom 3a 3microBuM Moxynem 4 151 4 1 - 10 |15] 2 1| -112
Pa3om 3a xkypcom | 120 | 30 | 15 - 75 |20 12 )] 6 | — |102




Temn NPaAaKTUYHHUX 3aHATH

KinpkicTs roauu

Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/m
dopma | dopma
1 [TinroToBKa 10 1ii Ta MycK ra3oTypOIHHOTO arperary 2 1
2 | ObcnyroByBaHHS ra30TypOiHHOTO arperary B mporeci poooTH 2 -
3 3ynuHKa Ta30TypOiHHOTO arperary. OOCIyroBYBaHHS HEMPAIIOIOYOTO 2 3
ra3oTypOIiHHOTO arperary
4 OcobmuBoCcTi  eKcrTyaTamii Ta peXUMH poOOTH  BIALIEHTPOBUX 2 1
HarHITa4iB
5 MoOHTaX OCHOBHOTO Ta JIONOMDKHOTO YCTaTKyBaHHS Ha KOMIIPECOPHUX 5 1
CTaHIIISIX
6 Metomu Ta 3aco0u JiarHOCTYBaHHSI TEXHIYHOTO CTaHY ra30TypOIHHOTO 2 1
arperary
7 Excnpec-meronu po3paxyHKy apaMeTpiB yCTaTKyBaHHS KOMIIPECOPHUX 5 1
CTaHIIii
8 OCHOBHI TOJIOKEHHS TEXHIKM OE3MEKH MpH eKCIUTyaTallii yCTaTKyBaHHS 1 1
KOMIIPECOPHHX IIEXIB
PA3OM 15 6
Po3nmoais yacy camocTiiiHOI podoTH
Kinekicts roauu
Ne
/ Bun pobotu JeHHa | 3ao4Ha
3/l
dopma | dopma
1 [TinroToBKa /10 MEKIiH 15 15
2 [TigroToBKa 0 MPAKTHYHUX 3AHSITH 16 16
4 | [ligrotoBka pedepary/aHaTiTUIHOTO OTJISATY 14 35
5 | iaroroBka 10 ek3aMeHy 30 36
PA3OM 75 102

10




6. MeToan HaBYaHHS, 32C00H TIATHOCTHKHU Pe3yJIbTATIB HABYAHHSA TA METOIHN

IX IEMOHCTPYBaHHS

HaGyrrs 3p00yBauamMu  KOMIIETEHLIA  3a0e3MeuyeTbcsl 4Yepe3  3aCBOEHHS
HAaBYAJIBHOTO MaTepiajgy y BUIVIAII JEKUIMHMX, NPAaKTUYHUX 3aHATh Ta CAMOCTIHHOI
pOOOTH CTYJEHTIB.

OCHOBHUMU METO/IaMH HABYAHHS 3 JUCLUIUTIHHU €:

1. TloscHIOBaNbHO-UTIOCTPATUBHUI METOJA, 3a JIONOMOIOI0 MOBIJOMIIEHHS Ta
3acCBOEHHSl 1H(oOpMaIlli Ha JEKUIMHUX Ta MPAKTUYHUX 3aHIATTAX CIOBECHUMHU W
HAaOYHUMHU 3aco0aMu.

2. IlpobnemMHMiI METOM, KOJNM Ha MPAKTUYHUX 3aHSTTIX YTBOPIOIOTHCS MOIIYKOBI
CUTYyallil, PO3BUBAETHCS AKTUBHICTh, CAMOCTIHHICTb, TBOpPYl 3A10HOCTI 3700yBayiB
OCBITH.

SAx HaouHWI Marepian Ha JIEKUIAX 3aCTOCOBYIOThCS MYJbTUMEJIMHI clailiu Ta
JIEKL1HH] TeMOHCTpALIii.

3 METOI pO3’SICHEHHS HAWOUIBII CKJIAQJHUX MUTAaHb JUCUUIUIIHU Ta MiJIBUIIICHHS
AKOCT1 BUKOHAHHS 3aB/IaHb MPAKTUYHUX POOIT MPOBOASTHCS IPYNOBI Ta 1HAUBIyalbHI
KOHCYJIbTaIIl] 32 pO3KJIa oM Kadeapu.

[lig yac AMCTaHIIITHOrO HaBYaHHS 3aHATTS MPOBOJATHCS 33 JOMOMOIOK) OHJIAWH-
wiatpopmu Google Meet.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
mucuuiulia «ExcrutyaTaifis Ta peMOHT Ta3oTypOIHHMX YCTAHOBOK 1 KOMIIPECOPHHUX
CTAHLIIA» €:

— YCHI Ta NMCHbMOBI BI/IMOB1JI1 HA MPAKTUYHUX 3aHATTAX;

— MIATOTOBKA pedepaTy/aHaliTUYHOrO OTJISIAY;

— CK3aMCH.

7. ®opMH MOTOYHOIO TA MiIAICYMKOBOI0 KOHTPOJII0

JlocsirHeHHs cTyieHTa OIIHI0I0ThCS 32 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymMKoBa OLIHKAa HAaBYAJIBHOIO KypCyY BKJIOYA€ B ce0€ OLIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OLIHKHU 3aKJIIOYHOIO €K3aMeHY. Y KOJKHOIO KOMIIOHEHTa CBOS 4acTKa B

3arajbHId CUCTEMI OL[IHOK. Y MPOMIXKHHUX OL[IHKAaX CTYIEHT MOXE HaOpaTh MaKCUMyM

11



60 OaniB. Ili1 KOMIOHEHTOM NPOMIDKHUX OLIHOK PO3YMIIOTHCS IMOTOYHI OIIHKH
MPOTATOM CEMECTPY (aKTUBHICTh, Y4acTh B AUCKYCISIX; BUKOHAHHS 3aBAaHb Ta 1HILE).

[loTOYyHUI KOHTPOIb MHPOBOAUTHCS HAa KOXXKHOMY MPAKTUYHOMY 3aHATTI Ta 3a
pe3ysibTaTaMi BUKOHAHHA 3aBIaHb CaMOCTIIHOT poboTu. BiH nependavae oniHOBaHHS
TEOPETUYHOT MIATOTOBKU 3100yBayiB BHILOi OCBITH 13 3a3Ha4€HOI TeMU (y TOMY YHCIIi,
CaMOCTIIHO ONpalbOBAaHOTO MaTepiaiy) Mija yac poOOTH Ha MPAKTUYHUX 3aHATTAX.

[lutomMa Bara 3akJIFOYHOTO €K3aMEHY B 3arajbHid cuctemi oiiHOK — 40 Oauis.
IIpaBo 31aBaTH 3aKIIOYHUM €K3aMEH HANA€TbCA CTYHACHTY, SIKUA 3 ypaxXyBaHHIM
OTpUMAaHUX OaiB MPOMDKHHMX OLIHOK 1 3aKJIIOYHOTO €K3aMEHY MOe HaOpaTu pa3oM He
Mmenue 60 0axiB. [lincymMKoBa OllIHKa HABYAIBHOI'O KYPCY € CYMOIO IPOMIKHUX OI[THOK
1 OLIIHKU €K3aMEHY.

Ex3ameHn mpoBoauThcs y KOMOiHOBaHiM ¢Gopmi (MUCHMOBI BIIMOBIAI Ta YCHUU
3axuct). Jlo ek3aMeHauiiHOro OUIeTy BXOAUTh YOTUPH NUTaHHA. KoxkHe nuTaHHS
owiHtoeThes y 10 Oanis.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpCYy MOKJIMBO TUIBKU MICIIA JTOCATHEHHS
pe3ynbTatiB, 3amnanoBanux PITH]I, mo BupakaeTbcs B OJHIM 3 MO3UTHUBHUX OIIHOK,

nepen6aquI/IX YUHHHUM 3aKOHOJAaBCTBOM.

MakcumajibHa KUIBKiCTh 0agiB
dopMa KOHTPOJIIO
[enna ¢popma 3aouHna ¢popma
BinmoBiai Ha MPaKTUYHUX 3AHATTIX 8 x 4 6anu = 32 6anu 6 x 5 6anmu = 30 Ganis
[TinroToBka pedepaTy/aHaTITHIHOTO OTIISAY 1 x 28 6aniB = 28 6aniB | 1 x 30 6anis = 30 Gauis
Exzamen 40 GamniB 40 GamniB
Bceboro 100 100

BignoBias Ha

NPAKTHIHOMY

3aHATTI Kpurtepii ouinHioBanus

(y nyxkax ams
3a04HOI (hopMN)

BinmoBine mpaBWiIbHA, TOBHA, JIOTIYHA, MICTUTh aHANi3, CHCTEMAaTH3AIlilo,

4 (5) y3arajJbHEHHS, BUKOPHUCTaHI MDKIpPEIMETHI 3B’SI3KH, MICTUTh apryMeHTOBaHi
BHCHOBKH.
3 (3-4) Binmosine B mimomy MPAaBUJIbHA, OCTATHRO TOBHA, JIOTIYHA; JIOMYIIEHI HeCYTTEBI
MTOMMJIKU T2 HETOYHOCTI y BUKJIAJICHH] MaTepiary
2(2) BinnoBigs 4acTKOBO MpaBUIIbHA, MICTUTh HETOYHOCTI, HEIOCTATHRO OOIPYHTOBAHA.
1(1) Bignosinm Mae CYTTE€BI  TIOMUIIKH, apryMeHTH Hec(hopMYITbOBaHi,

BUKOPUCTOBYIOTBCSI HEBIPHA TEPMIHOJIOT IS
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Bignosias Ha
NPAKTUYHOMY
3aHATTI

(y nyxxkax ams
3a04HOI (hopMN)

KpuTepii ouiHioBaHHA

0(0)

CryneHT He Ja€ BimmoBini abo BiAMOBiAb MICTUTh 3HAYHY KUIBKICTH CYTTEBUX

IIOMUIJIOK.

Maxcumanvra xinbkicme 6anie 3a 0aHo0 Gopmoro KOHMPO0 CMAHO8UMb 32

(8 3ansimo no 4 6anu) ons dennoi hopmu nasuanns ma 30 (6 3ansime no 5 6anie) Ons 3a04Hoi hopmu

HABYAHHA

ITiaroroBKa
pedepary/
AHAJTITHYHOI0
orJsiy
(y nyxkax ams
3a04HOI (hopMH)

KpuTepii ouiHioBaHHA

23-28 (24-30)

3mict poOoTH BiANOBimae oOpaHiii TeMmi, HAsABHICTb UITKO COPMYIHOBAHOI
npoOneMu; aJeKBaTHICTH (OPMYIIOBaHHS 00’€KTa, MpeaMera, METH Ta 3aaad
TOCII/DKEHHS; HAasiBHICTh MOCHJIAaHh HAa BUKOPUCTAHY JIITEpaTypy Ta BiAMOBIAHICTH
opopMIICHHST POOOTH CTaHAAPTY; BIAMOBITHICTHP BHCHOBKIB METiI Ta 3aBIaHHSIM
nocmmpkenHs. PoOoTa BUKOHYBalach CHCTEMaTHYHO Ta BYaCHO TOJaHa Ha MEPEBIpKY
HAyKOBOMY KEpPIBHUKY Y BIATIOBITHOCTI 13 TUTAHOM BHUKOHAHHS.

16-22 (16-23)

3micT poOOTH BigmoBimae oOpaHiii Temi; ale Mae MOBEPXHEBUU aHaNi3, marepiai
BHUKJIAJICHO HEMOCTIOBHO Ta HEOOrpyHTOBaHO. PoOoTa BHKOHYBajgach He
CHCTEeMAaTHYHO Ta MOJ[aHA Ha TIEPEBIPKY HAYKOBOMY KEPIBHUKY 3 MOPYIICHHSIM IUIaHY
BUKOHAHHSI.

11-15 (11-15)

CTyneHT BIiATBOPIOE 3HAYHY YAaCTHHY TEOPETHYHOTO MaTepiany, BUSBISE 3HAHHS 1
pPO3yMIHHS OCHOBHHMX TIOJIO)K€Hb 1 JIMIIE 3a JIOIOMOTOI0 BHKJIaJada MOXKe
BUIIPABIISITH IOMMIIKH, CEPE]] SIKUX € 3HAYHA KUTbKICTh CYTTEBUX.

CTyneHT BUSBISE€ 3HAHHA 1 PO3YMIHHS OUIBIIOCTI TOJIOKEHb, ajue JHIIe 3a

6-10 (6-10) | momomororo BHKJIa/a4a MOYKE BHIIPABIISATH IOMUJIKH, CEpell IKUX € 3HA4YHA KUTBKICTh
CYTTEBHX.
PoGoTa He HOCHUTBH MOCHITHHIIBKOTO XapakTepy, HE Mae€ aHali3y 1 He BiAMOBinae
0-5 (0-5) npe'sBIssEMHUM BUMOraM. Y poOOTi HeMae BHCHOBKIB a00 BOHH HOCATh

JEKIAPATUBHUN XapaKTep.

Maxkcumanvha Kinbkicme 06anie 3a 0ano0 Gopmor KOHMpOo cmaHosums 28 0 deHHoi popmu

Hasuanns ma 30 0151 3a04HOT hopmu HABYAHHS

BignmoBiap Ha

NUTAHHA KpuTepii ouiHioBaHHA
eK3aMeHy
BignoBins joriuHo moOyJOBaHA, CTYACHT YITKO Ta CTHCIO BHUKJIAIae marepial,
9-10 noka3ye rIMOOKi 3HAHHS 3 TMTaHHS OUTETy, IMiJ Yac JIOTOBIIl BIIEBHEHO 1 JOKJIAIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.
CTyneHT CHpOMOXKHHMH 4YITKO Ta CTHUCIO 3pOOUTH JOMOBiIb, Ja€ TMPaBUIbHY
7-8 BIJIMOBIIb HA 3amuTaHHs OLIETy, aje He 3aBXKIM YIIEBHEHUH B apryMeHTallii, 4u He

3aBXKM KOPEKTHO ii GopMyITIoe.
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BignmoBiap Ha

NUTAHHA KpuTepii ouiHioBaHHA
eK3aMeHy
CTyneHT CHpOMOXHHMM YITKO Ta CTHCIO BiINOBICTH Ha MUTAHHSA OUIETY, HaJIEKHO
5-6 OOTpYHTOBYe MaTepian, aje JONMyCKae CYTTEBI HETOYHOCTI Y BIOMOBIIAX Ha
3alUTaHHSL
CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI HAa MUTAaHHS OUIETy, HAMaraeTbCs IaTH
3.4 BIJINOBIIb HA TIIOCTaBJCHI 3alHWTaHHS 1 POOUTH CIPOOM apryMEHTYBaTH CBOIO
MO3UIIII0, aJIle HAJla€ HETOBHI, TOBEPXOBi, HEOOTPYHTOBAHI Bi/MOBI/II Ha TIOCTABIIEHI
MUTAaHHS.
CTyneHT HEBNOPSAKOBAHO Ja€ BiANOBIIh HA MHUTAaHHS OUIETy, HE CIPOMOYKHUI
1-2 apryMEeHTYBAaTH CBOIO TO3HIIII0, HE MOKE BIIEBHEHO i YITKO BIIMOBICTH HA JIOJaTKOB1
3alUTaHHA WICHIB KOMICIT.
0 CryneHT He J1a€ BiAMOBI/II HA MTUTAHHS OUIETY.
Maxkcumanvna Kinbkicme banie 3a oanoio ghopmoro konmponto cmanogums 40
(4 numanns no 10 banie)
8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA
Jlenne BigmijieHHst 3aouHe BiagijieHHsI
Bua podorn baan Bua podorn baan
T2 IIpaxTrune 3aHsaTTsa Nel 4 IIpaxTrune 3aHsaTTsa Nel )
3Ml1 T3 [IpaxTiune 3aHaTTa Ne2 4 - -
TS [IpaxTiune 3aHsTTss Ne3 4 - -
T6 [IpaxTiune 3anstTs Ned 4 [TpakTuune 3anaTTs Ne2 )
3M2
T8 IIpaxkTrune 3aHsaTTsa NeS 4 [IpaxTuune 3aHsTTss Ne3 )
TI1 [IpakTiune 3aHaTTa Neb 4 [IpakTiune 3anstTa Ned )
3M3
T12 [IpaxTrune 3ansaTTsa Ne7 4 IIpaxkTrune 3aHsaTTs Ned )
3M4 T14 IIpaxTiune 3aHaTTa Ne® 4 [IpakTiune 3aHaTTa Neb )
[TinroroBka pedepary/ [TinroroBka pedepary/
3M1-3M4 e pedepary 28 e pedepary 30
AHAJITUYHOTO OTJISITY AHAJIITUYHOTO OTJISITY
[TincymKxoBmii
HeyM Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100
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