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BCTYII

AHOTALlA

JucuumuiiHa copsiMoBaHa Ha BHUBYEHHS OCHOBHUX TOHATh Ta MPUHLUIIB
MaTeMaTUYHOTO MOJICTIOBAHHS Ta PO3PAaxXyHKIB YAacTKOBUX PEXHMIB POOOTH
ra3oTypOIHHUX arperartis, SIKi BXOJASTh 0 CKJIaay CyYaCHUX €HEPreTMYHUX YCTaHOBOK,
NpPU3HAYEHUX JJIsI BUKOPUCTAHHS B EHEPreTUlll, NMPOMHCIOBOCTI Ta HAa MOPCHKOMY
TPaHCHOPTI.

JlucuuiuiiHa MOBMHHA HAJaTU CTYJAEHTaM TJIUOMHHI NMpoQeciiiHi 3HAHHS 100
OCHOBHHUX TEPMOJAMHAMIYHMX Ta TEIJIOBUX MPOLECiB, 10 BiAOYBAalOTbCA B
ra3oTypOIHHMX YCTaHOBKAX MPHU poOOTI HA YACTKOBUX Ta MEPEXIAHUX PEKUMAX.

BHacnigok BUBYEHHS NUCLUMIUIIHA CTYJEHT Oy/le MaTu YSABIECHHS IPO METOIU
MO/ICJIIOBaHHS Ta PO3PaXyHKY IMapaMeTpiB Ta XapaKTEPUCTUK Ta30TypOIHHUX YCTAHOBOK
Ha 3MIHHUX peXuMax poOOTH, a TAKOX OLIHIOBATH 3MIHY IMOKAa3HUKIB iX €()eKTUBHOCTI
npu OyAb-sIKUX aTMOC(EPHUX yMOBaX.

KarwuoBi caoBa: ra3orypOiHHa YCTaHOBKA, 3MIHHI PEXHUMHU pPOOOTH,

XapaKTePUCTUKH TYpOiH, XapaKTepUCTUKHA KOMIIPECOPiB, aTMOCPEPHI YMOBH.

Abstract

The course is aimed at studying the basic concepts and principles of mathematical
modeling and calculations of partial modes of operation of gas turbine units, which are
part of modern power plants designed for use in energy, industry and maritime
transport.

The course should provide students with in-depth professional knowledge of the
basic thermodynamic and thermal processes occurring in gas turbine power plants when
working in partial and transient modes.

As a result of studying the discipline the student will have an idea of methods of
modeling and calculation of parameters and characteristics of gas turbine power plants
in variable modes of operation, as well as evaluate changes in their efficiency in any
weather conditions.

Keywords: gas turbine power plant, variable modes of operation, characteristics

of turbines, characteristics of compressors, atmospheric conditions.
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1. Onuc HABYAJBHOI JMCHUILTIHA

HaiimenyBaHHS MOKa3HUKIB

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS
nporpama), OCBITHIN piBeHb

XapakTepucTUKa
HABYAIBLHOT IUCIUIUTIHA

3aouHa
dbopma

Jenna

dbopma
HaB4YaHHA

KinbkicTh kpeauTiB — 3

I'a3y3p 3Hanb: G [mxenepis,
BUPOOHMIITBO Ta OYIIBHUIITBO

O060B'13K0Ba

MonymiB — 1 CrernianbpHICTh: Pik miaroroBkm:
3MICTOBUX MOJYIIIB — 2 G11 MammuHoGy1yBaHHs
EJIGK’{p(.)HHa. anpeca PITH/T Cremianisanis: 1-if 1-it
Ha caiiTi YHiBepcurery: MmeIiai3anis: G@ 1.02 JIBurynu Tta
https://surl.li/njljgx €HEpPreTUYH1 yCTAaHOBKU
3arameHa KUIBKICTS TOAWH — OcgitHs iporpama; «I"a30TypOiHHi Cemectp:
90 YCTaHOBKH 1 KOMIIPECOPHI CTaHITii» 1-i 1-i
Jlexuii
15 ronx | 6 roxg

TwkHEBUX TOAUH IS
neHHo1 GopMHU HaBUAHHS:
ayJIUTOPHUX — 2,
caMoCTiiiHO1 podoTH
cTyneHTa — 4.

OcBiTHIilf piBeHB: ApYyruii
(MaricTepchKkuit)

IIpakTu4Hi 3aHATTSH

15ron | 6 rog

CamocriiiHa po6oTa

60ron | 78rox

InauBinyanbHi 3aB1aHHsA

Buja KoHTpOJIIO: eK3amMeH

®opMa KOHTPOJIIO:
KOMOIHOBaHa

ra3oTypOiHHUX YCTaHOBOK» € (DOpMYyBaHHS y CTYAEHTIB BIANOBIAHO [0 OCBITHBO-

2. MeTa BUBUEHHS HABYAJLHOI JUCIUILIIHI

MeToro BUBYEHHSI HABYAIBHOI TUCUMIUTIHA «PexXnuMHu poOOTH Ta XapaKTEPUCTUKH

npodeciiftHOl MPOorpaMu TAaKMX KOMIETEHTHOCTEH:

IK-1.3gaTHicTs pO3B’sA3yBaTH 3aaadi JOCHIAHUIBKOrO Ta/ado 1HHOBAIIMHOTO
XapaKTepy y raigy3i eHepreTHYHOTro MaluHOOYyBaHHS.

CK 01. 3natHICTh 3aCTOCOBYBAaTH CIELIalI30BaHI KOHUENTYyallbHI 3HAHHA, LIO

BKJIIOYAIOTh ~ Cy4YaCHI  HAyKOBI  3700yTkM B  cepi  €HEPreTHYyHOIo
MalMHOOY/1yBaHHS.
CK 06. 3natHiCTh ~ MpOEKTYBaTH  Ta  €KCIUIyaTyBaTH  €HEpreTUYHe

TEIJIOTEXHOJOTTYHE 00JIaTHAHHS.

HaBYaHHA




= CKO09. 3parnicte po3poOnsté (i3M4HI I MaTeMaTH4HI MOJIENl TPOLECIB B
ra3oTypOiHHMX YCTaHOBKAaX, a TaKOX B CHCTeMaxX Ta MeEXaHi3Max, SKi iX

00CIIyTOBYIOTh, 3 AaHAII30M PE3YJIbTATIB 1 PO3POOKOI0 METOIUK PO3PAXYHKY.
3. IlepenymMoBHM AJ151 BUBUYEHHS AMCHUTILIIHA
[lepeaymoBu 17151 BUBYEHHS JUCHUTUTIHY BIJICYTHI.
4. OuikyBaHi pe3y1bTaTH HABYaAHHA

BuBueHHs HaBYabHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJI€HTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'

= PHI. 3acrocoByBaTi cneniaiai3oBaHi KOHIENTYyajdbHI 3HAHHS, IO BKJIKOYAIOTh
Cy4yacHI HayKOBI 3JJ00YTKH, a TAKOXK KPUTUYHE OCMHUCIIEHHS CyYaCHUX MPOOJIEeM y
rajiy3i €HepreTHYHoro MalmHOOyyBaHHSL JUIsl pO3B’A3yBaHHs CKIIAJHUX 3a/]ad
npodeciiiHoi isIIbHOCTI.

= PH3. ®opmynioBaTd 1 poO3B’sI3yBaTW CKJIAJHI IHXEHEPHI, BUPOOHUYI Ta/abo
JOOCHIAHUIBKI 3ajayl MiJ Yac MPOEKTYBaHHS, BUTOTOBJIEHHSA 1 eKcIulyaTalii
€HEPreTHYHOro OO0JIaJIHAHHS Ta CTBOPEHHS KOHKYPEHTOCIPOMOXXHHX PO3POOOK,
BTUICHHS PE3YJIbTATIB y IHHOBALIIHUX MPOEKTAX.

=  PHS. Po3pobnsatu, oOupaTu Ta 3acTOCOBYBaTH €(EKTHUBHI PO3PAXYHKOBI METOJU

pO3B’5I3aHH$I CKIIaAHUX 3aaa4 CHCPreTUIHOTO MaI_HI/IHO6y'IIy'BaHH$I.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

3micToBuii MmoayJab 1. Po3B's13aHHs 3a7a4l IPUBECHHS MapaMeTpiB

ra3oTypOIHHOTO JABUTYHA J0 PO3PaXyHKOBUX (HOpMaIbHUX) aTMOC(HEPHUX YMOB

Tema 1. HeoOXigHiCTh BH3HAYEHHS NapaMmeTpiB Ta30oTypOIHHOrO arperary Ha
3MIHHUX pexuMax poootu. Teopis moaidHOCTI B pO3paXyHKOBUX 1 €KCIIEPUMEHTAbHUX
JOCHI/DKEHHSIX 3MIHHUX PEKUMIB poOOTH ra3oTypOiHHOTO nBUTYHA [3, ¢. 249-255].

Tema 2. dopMmynioBaHHS 3aJadl NPUBEJICHHS MapaMmeTpiB Ta3oTypOIHHOTO
JBUTYHA JIO PO3paxXyHKOBHX (HOpMajdbHHUX) aTMOCHEpHHX YMOB. Y3arajibHEHi
napaMeTpH arperaTiB ra3oTypOiHHoro asuryHa [3, c. 255-258].

Tema 3. PimienHs 3amadl NpuBEIEHHS MapaMeTpiB MPUBOJHOTO ra3oTypOIHHOTO
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JABUTYHa JI0 PO3paxyHKOBUX atMochepHux ymoB. Dopmynu npuBenenus [3, c. 258-
263].

Tema 4. IloOynoBa BUXIIHOI XapaKTEPUCTUKU CYJHOBOTO Ta30TypOIHHOTO
JBUTYHA. 3aJIEXKHICTh TPAHUYHO NPHUIYCTUMOI MOTYXKHOCTI ra30TypOIHHOTO JIBUT'yHa
Bl Temneparypu 30BHIIHbOro mnoBiTpsa. 3miHa KKJI razorypOiHHOro aBuryHa Ha

peKUMaX MaKCUMAIbHO TPUITYCTUMOI OTYKHOCTI [3, ¢. 263-268].

3micToBuii Moayab 2. JlocnipkeHHs: poOOTH ra30TypOIHHOTO JBUT'YHA Ha

PEeKUMaxX YaCTKOBUX HABAHTAKCHb

Tema S. IlpuzHaueHHS XapaKTEPUCTUK KOMIIPECOPIB 1 TypOiH. XapakTepUCTUKU
KOMIIPDECOPIB ~ ra30TypOIHHUX  JBUTYHIB.  XapaKTepUCTUKH  OChOBUX  TYpOiH
ra3oTypOiHHUX JBUTYHIB. Po3paxyHku xapakTepucTtuk TypOiH [2, c.222-246], [3,
c. 268-276].

Tema 6. BusnaueHss napameTpiB KOMIPECOPiB 1 TYpOiH ra30TypOIHHUX JBUTYHIB
Ha peXMMaX YaCTKOBHUX HaBaHTaKeHb. OniepaHHS OCHOBHOI CUCTEMH PIBHSIHb ONHUCY
NPOIIECIB y Ta30TypOiHHOMY JABUTYHI Ha 3MiHHHMX pexkumax [1, c¢. 101-114], [3, c. 276-
285].

Tema 7. PilieHHS OCHOBHO1 CUCTEMHU PIBHAHB OMKCY IMPOLECIB Y Ta30TYypOIHHOMY
JIBUTYHI Ha 3MIHHMX pEXHMax Ta OJEp)KaHHA [apamMeTpiB Ta XapaKTePUCTHUK

ra30TypOiHHOTO JBUT'YHA HA PEXXMMax YaCTKOBUX HaBaHTaxeHb [3, c. 285-288].

TeMaTHYHNH IJIaH HABYAJIBHOI JMCIUIIJIIHNA

Kinekicts roauu

JeHHa Gpopma 3a04Ha opma
Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM o y TOMy uncii o y TOMy "mcIi
—
2 2
Q o oy Q = o
2 = = s | > 5| El 8| o5
3microBuii Mmoayab 1. Po3B'si3aHHs 3a1a4i MPUBEACHHS IMapaMeTPiB Ta30TypOIHHOTO JIBUTYHA 10
PO3paxyHKOBHX (HOpMAJIbHUX) aTMOC(EPHUX YMOB
Tema 1. HeoOxingHicTh BU3HAYEHHS
napamMeTpiB Ta30TypOiHHOTO arperary Ha
3MIHHUX  pexumax  pobortu.  Teopis
Mo1iOHOCTI B PO3paxyHKOBHUX i[15] 2 2 - 11 (1511 | -1 -114

EKCTIEpUMEHTATBHUX TOCITIHKEHHAX
3MIHHUX PEXUMIB POOOTH Ta30TypOiHHOTO
JBUTYHA.




Kinekicts roauu

nerHa Gopma 3a04yHa Gopma

HazBu 3micToBHX MOJYJIB 1 TEM y TOMY quCi y TOMY qucIi

YChOTO
YChOTO

o
= =

126
Cc.p

o
51 B

126

c.p.

Tema 2. DopMmyITrOBaHHS 3amavi
MPUBEJICHHS MapaMeTpiB Ta30TypOiHHOTO
JIBUTYHA JI0 PO3PAaXyHKOBUX (HOPMAaJIbHUX)
aTMochepHux YMOB. VY3araibHeHi
mapaMeTpu  arperatiB  ra3oTypOiHHOTO
JIBUTYHA.

151 2 2 - 11 |15)] 1 1] -

13

Tema 3. PimenHs 3amaui npuBEICHHS
napamMeTpiB MPUBOJHOTO Ta30TypOiHHOTO
JBUTYHA JI0 PO3PaxXyHKOBUX aTMOC(hepHHX
yMOB. POpMYIIH NIPUBEICHHS.

151 2 2 - 11 |15)] 1 1] -

13

Tema 4. [ToGynoBa BUX1IHOT
XapaKTePUCTUKH CYIHOBOTO
ra3oTypOiHHOTO  JOBUTYHA.  3aJeXKHICTb
TPAaHUYHO  TPHUILYCTUMOI  TMOTYKHOCTI1
ra3oTypOiHHOTO JIBUTYHA Bij TEMIEpaTypu
30BHIIIHBOTO  mOBiTps.  3MmiHa  KKJI
ra3oTypOiHHOTO JIBUTYHa Ha pEeXKHUMax
MaKCHUMAJIbHO MPUITYCTUMOT TOTY>KHOCTI.

151 2 2 - 11 |15 - | 1| -

14

Pazom 3a 3micToBuUM Moaynem 1 60 | 8 8 - 4 60| 3 | 3 | -

53

3micToBuii MoayJb 2. JlocnipkeHHS poOOTH ra30TypOIHHOTO JIBUTYHA HA PEKHMAaX YaCTKOBHUX
HaBaHTAXEHb

Tema 5. [lpu3HaueHHS  XapaKTEPUCTHK
KoMIpecopiB 1 TypOiH. XapakTepUCTUKH
KOMIPECOpiB  Ta3oTypOiHHMX JBUTYHIB.
XapaKTepuCTUKU OCBOBHUX TypOiH
ra3oTypOiHHMX  JBUTyHIB. Po3paxyHku
XapaKTepUCTUK TYpOiH.

10| 2 3 - S |10 1| 1] -

Tema 6. BusnauenHns napameTpiB
KOMIpecopiB 1 TypOiH Tra30TypOiHHUX
IBUTYHIB ~ Ha  pEeXUMaX  YaCTKOBHUX
HaBaHTaxeHb.  OnepkanHs  ocHoBHOi | 10 | 2 2 - 6 [10]| 1 1] -
CHCTEMH DIBHSIHb OIUCY TMPOLECIB Yy
ra3oTypOiHHOMY JBUTYHI Ha 3MIHHHX
peKHUMaXx.

Tema 7. PimeHHS OCHOBHOI CHCTEMH
PIBHSHB ornucy MIPOIIECiB y
ra3oTypOiHHOMY JBUTYHI Ha 3MIHHHX
peKMMax Ta OJIepKaHHS TapaMeTpiB Ta
XapaKTePUCTHK Ta30TypOIHHOTO JBUTYHA
Ha PeKUMaX YaCTKOBUX HABAHTAKCHbD.

10 | 3 2 - S |10 1| 1] -




Kinekicts roauu
nerHa Gopma 3a04yHa Gopma
HazBu 3MiCTOBHX MOJYIIB 1 TEM ° y TOMY 4mcii ° y TOMY 4mcii
g T < 3 T
S| 5| ELE 5|5 7| &] f &
Pazom 3a 3micTroBUM Mo Iynem 2 30| 7 7 - 16 |30 3 | 3 | - |23
Pa3om 3a kypcom | 90 | 15 | 15 - 60 |90 6 | 6 | — |78

Temn NMPaAaKTUYHHUX 3aHATH

KinekicTs roauu

Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/m
dopma | dopma
1 [TocranoBKa 3amaui i BUXiJHI JaHI JOCTI/DKEHHS BIUIMBY TeMIIEpaTypu 2
aTMocgepHOro MoBiTpst Ha Xapakrepuctuku [T/
2 PospaxyHok Ta moOymnoBa BuximHoi xapaktepuctuku [T mns pizHUX 2 1
TeMIepaTyp 30BHIIIHBOTO MOBITPS
3 [TponoBxkeHHsS PO3PaxyHKy Ta IOOYIOBM BHXIIHOI XapaKTEpPUCTUKU 5 1
I'TA nns pi3sHEX TeMIepaTyp 30BHIITHBOTO TOBITPS
4 Po3paxyHok Ta moOymoBa 3aJeKHOCTI TPAaHUYHO MPUITYCTHMOT 2 1
notyxHocti ['T/ Bix TemmnepaTypy 30BHIIIHBOTO MOBITPS
Po3paxyHok Ta moOymoBa 3aJeKHOCTI TPAaHUYHO MPUITYCTHMOT
) notykHocti  ['TJl  Big  TemmepaTypu  30BHINIHBOTO  TOBITPS 1 -
(IpOIOBKEHHS)
Pospaxynok ta moOynosa 3anmexsocti 3mian KKJ[ I'T/] Ha pexumax
6 MaKCUMAJIbHO MPHUITYCTUMOI MOTYKHOCTI BiI TEMIIEpaTypy 30BHIITHHOTO 2 1
MOBITPS
7 Po3paxyHok Ta moOyaoBa 3alie)KHOCTI 3MIHM MTUTOMOI BUTpPATH MaluBa 2 1
I'T/] Ha 3MIHHHUX peKUMax poOOTH
8 BukoHaHHS MMCEMOBOTO aHAIII3Y 3a Pe3yIbTaTaMM JOCIIIKEHb 3MIHHIX 2 1
pexxumiB podotu ['T. OdopmiteHHS MOSCHIOBATBHOT 3aITUCKH
PA3OM 15 6
Po3moais yacy camocTiiiHOI podoTH
KinpkicTs roauu
Ne
/ Bun pobotu JeHHa | 3ao4Ha
3/l
dopma | dopma
1 | IlinroroBka /o JeKiiit 7 6




Ne Kinekicts roauu
o Bun pobotu JIeHHa | 3a04Ha
dopma | dopma
2 [TinroToBKa 10 MPAKTUYHUX 3aHATH 16 12
3 BukoHaHHS po3paxyHKOBHX 3aBJaHb 17 17
4 | Hantmcanus pedepaty - 23
5 [TigroToBKa 0 €K3aMeHy 20 20
PA3OM 60 78

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

IX ICMOHCTPYBAHHSA

HaGyrra 37100yBauamMu  KOMIIETEHLIA  3a0e3MeuyeTbcsl 4Yepe3  3aCBOEHHS
HAaBYAJIBHOTO MaTepiajgy y BUIVIAII JEKUIMHMX, NPAaKTUYHUX 3aHATh Ta CAMOCTIHHO1
pOOOTH CTYJEHTIB.

OCHOBHUMU METO/IaMH HABYAHHS 3 JUCLUILTIHHU €:

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

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

Sk HaouHWU MaTepiaJl Ha JIEKLIAX 3aCTOCOBYIOTHCS MYJbTUMEINMHI clailin Ta
JIEKL1HH1 TeMOHCTpALIii.

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

[lig yac AMCTaHIIITHOrO HaBYaHHS 3aHATTS MPOBOJATHCS 32 JOMOMOIOK) OHJIAWH-
mathopmu Z0OMm.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
IUCIUIUTIHA «PexxuMu poOOTH Ta XapaKTEpUCTUKU ra30TypOIHHUX YCTAaHOBOKY €:

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

— BUKOHAHHS PO3PaxXyHKOBUX 3aBJlaHb;

— MIATOTOBKA pedepary;

— eK3aMeH.
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7. ®opMH MOTOYHOIO TA MiIAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS CTy/IeHTa OLIHIOIOThCA 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[lincymMKoBa OLIHKAa HAaBYAJIBHOIO KypCy BKJIOYA€ B ce0€ OLIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OLIHKHU 3aKJIIOYHOIO €K3aMeHY. Y KOJKHOTO KOMIIOHEHTa CBOS 4acTKa B
3arajbHId CUCTEMI OL[IHOK. Y MPOMIXKHHUX OL[IHKAaX CTYIEHT MOXE HaOpaTh MaKCUMyM
60 OaniB. Ili1 KOMIOHEHTOM MNPOMIDKHUX OLIHOK PO3YMIIOTHCS TMOTOYHI OI[IHKH
MPOTATOM CEMECTPY (aKTUBHICTh, Y4aCcTh B AUCKYCISIX; BUKOHAHHS 3aBAaHb Ta 1HILE).

[ToTOYHUI KOHTPOIb MHPOBOAUTHCS HA KOXXKHOMY MPAKTUYHOMY 3aHATTI Ta 3a
pe3ysibTaTaMi BUKOHAHHA 3aBJaHb CaMOCTIIHOT poboTu. BiH nependavae oniHiOBaHHSA
TEOPETUYHOT MIATOTOBKU 3100yBayiB BHILOi OCBITH 13 3a3Ha4€HOI TeMU (y TOMY YHCII,
CaMOCTIIHO ONpalbOBAaHOTO MaTepiaiy) Mijg yac poOOTH Ha MPAKTUYHUX 3aHATTAX.

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

Ex3ameH mpoBoauThcs y KOMOiIHOBaHiM (Gopmi (MUCHMOBI BIIMOBIAI Ta YCHUU
3axuct). Jlo ek3aMeHauiiHOro OuUIeTy BXOAUTh YOTUPH NUTaHHA. KoxxHe nuTaHHS
owiHtoeThes y 10 OaniB.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpCY MOKJIMBO TUIBKU MICIA JTOCATHEHHS
pe3ynbTatiB, 3amnanoBanux PITHJI, mo BupakaeTbcst B OJIHIM 3 MO3UTHUBHUX OIIHOK,

nepen6aquI/IX YUHHHUM 3aKOHOJAaBCTBOM.

MakcumajibHa KUIBKiCTH 0agiB
dopMa KOHTPOJIIO
[enna ¢popma 3aouHna ¢popma
BinmoBiai Ha MPaKTUYHUX 3AHATTIX 8 x 2 0anu = 16 Ganis -
BukoHaHHS pO3paxyHKOBUX 3aB/aHb 2 x 22 6aniB = 44 6amu | 2 x 22 GaniB = 44 Ganu
[TinrotoBka pedepaty - 1 x 16 6aniB = 16 GaniB
Exzamen 40 GamniB 40 GamiB
Bceboro 100 100
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Bignosias Ha
NPaKTHYHOMY KpuTepii ouiHioBaHHsA
3aHATTI
BinmoBine mpaBwiIbHA, TOBHA, JIOTIYHA, MICTUTh aHAaJi3, CHCTEMAaTH3AIIlo,
2 y3arajJbHEHHS, BUKOPHUCTaHI MDKIpPEIMETHI 3B’SI3KH, MICTUTh apryMeHTOBaHi
BHCHOBKH.
1 BianoBigs 4acTKOBO MpaBUIIbHA, MICTUTh HETOYHOCTI, HEIOCTAaTHRO OOTPYHTOBAHA.
0 CryneHT He Ja€ BimmoBimi abo BiAMOBiAb MICTUTh 3HAYHY KUIBKICTH CYTTEBUX
MTOMMJIOK.
Maxcumanvua xinbkicme 6anie 3a 0ano Gopmor KOHMPOI0 CManosums 16
(8 3ansamo no 2 6anu).
Bukonanus
PO3PaxyHKOBOI'0 KpuTrepii oninroBanns
3aBJaHHA
3aBraHHs BUKOHAHE Yy BCTaHOBIEHHWH TepMiH. CTyIeHT CaMOCTiifHO
18-22 MpoaHai3yBaB 3aJady 1 palioHaIbHO po3B’si3aB 1. Moke po3B’s3yBaTH
KOMOIHOBaHI 3aJjadi. 3BIT BIATIOBiAa€ BCTAHOBJICHUM BHMOTaM.
3aBaHHs BHKOHAHE CaMOCTIHHO, aje 3 MOPYIIECHHSM BCTAaHOBJICHHX TEPMIHIB.
12-17 CTyneHT caMOCTIHHO MpoaHaNi3yBaB 3a/ady 1 pamioHaJbHO Po3B’si3aB ii. Moxke
pO3B’sI3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BIMOBIJa€ BCTAHOBICHUM BUMOTaM.
3aBaHHs BHMKOHAHE 3 TOPYIICHHSM BCTAHOBJIEHMX TepMiHiB. CTyneHT HaBiB
6-11 noTpiOHI  GopMynm Ta po3B’s3aB  3a7ady  KOPUCTYIOUHCH — aJTOPUTMOM.
ITinroToBIeHNH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAaX Ta MOMHIJIKH.
1.5 C’Fyl[eHT BUKOHAB 3aBJIAHHA, e PO3PAXYHOK MICTUTh JIESIKI TTOMUJIKH.
ITinroToBIEeHNH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAaX Ta MOMHIJIKH.
0 CTyneHT He BUKOHAB 3aBJaHHS.
Maxkcumanvra Kinokicme 06anie 3a 0aHOI0 YOPMOIO KOHMPOIIO CMAHOBUMb 44
(2 po3paxynroeux 3ae0anus no 22 banu).
MiaroroBka .
pedepary Kpurepii ouinroBanus

14-16

3mict poOoTH BiANOBimae oOpaHiii TeMmi, HAsABHICTb UITKO COPMYIHOBAHOI
npoOneMu; aJeKBaTHICTH (OPMYIIOBaHHS 00’€KTa, MpeaMera, METH Ta 3aaad
TOCII/DKEHHS; HasiBHICTh MOCHJIAaHh Ha BUKOPUCTAHY JIITEpaTypy Ta BiAMOBIIHICTH
opopMIICHHST POOOTH CTaHAAPTY; BIAMOBITHICTHP BHCHOBKIB METiI Ta 3aBIaHHSIM
nocmmpkenHs. Po0oTa BUKOHYBalach CHCTEMaTHYHO Ta BYaCHO TOJ[aHa Ha MEPEBIpKY
HAyYKOBOMY KEpIBHUKY Y BIATIOBIIHOCTI 13 TUTAHOM BUKOHAHHS.

11-13

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

8-10

CTyneHT BiATBOPIOE 3HAYHY YAaCTHHY TEOPETHYHOTO MaTepiany, BUSBISE 3HAHHS 1
pPO3yMiHHS OCHOBHHMX TIOJIO)K€Hb 1 JIMIIE 3a JIOIOMOTOI0 BHKJIaJada MOXKe
BUIIPABIISITH IOMMIIKH, CEPE]] SIKUX € 3HAYHA KUIbKICTh CYTTEBUX.
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ITinroroBKa

KpuTepii ouiHioBaHH#A

pedepaty
CtyneHT BUSBISE€ 3HAHHA 1 PO3YMIHHS OUIBIIOCTI TOJIOKEHb, ajie JHIIe 3a
S-7 JOTIOMOTOI0 BUKJIa/Ia4a MOYKE BUIIPABIISATH IOMUJIKH, CEpell IKUX € 3HA4YHA KUIBKICTh
CYTTEBUX.
PoGoTa He HOCHUTBH MOCHITHHIIBKOTO XapakTepy, HE Mae€ aHali3y 1 He BiAMOBinae
0-4 npesBIssEMHM BUMOraM. Y poOOTi HeMae BHCHOBKIB a00 BOHH HOCSATh

JEKIAPATUBHUN XapakTep.

Maxcumanvua xinbkicme 6anie 3a 0aHo0 Gopmor KOHMPOI0 CMaHo8ums 16
(1 pechepam).

Bignosias Ha
NMUTAHHA
eK3aMeHy

KpuTepii ouiHioBaHHA

9-10

BignoBins joriuHOo moOyJOBaHA, CTYACHT YITKO Ta CTHCIO BHUKJIAJae Mmarepia,
noka3ye rIMOOKi 3HAHHS 3 MMTaHHS OUTETy, IMiJ Yac JOTOBIIl BIIEBHEHO 1 JOKIIAJIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.

7-8

CTyneHT CHpOMOXKHHMH 4YITKO Ta CTHUCIO 3pOOMTH JOMOBiIb, Ja€ TMPaBUIbHY
BIJINOBIIb HA 3alUTAHHS OUIETY, ajie He 3aBX/JIM YICBHEHUH B apryMeHTallii, 9Yi HE
3aBKJIM KOPEKTHO 11 hopMyITIoE.

5-6

CTyneHT CIpOMOKHHUU YITKO Ta CTHCIIO BIAMOBICTH Ha MUTaHHS OUIETY, HAJICKHO
OOTpYHTOBYe MaTepian, aje JONMyCKae CYTTEBI HETOYHOCTI Y BIONOBIIAX Ha
3aIMTaHHS.

3-4

CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI HAa MUTAaHHS OUIETy, HAMaraeTbCs IaTH
BIJINIOBIIb HA TIIOCTaBJCHI 3alHWTaHHS 1 POOUTH CHPOOM apryMEeHTYBaTH CBOIO
MO3UIIII0, aJle HAJla€ HETOBHI, TOBEPXOBi, HECOOTPYHTOBAHI BiAMOBI/II HA TIOCTABIIEH]
MTUTaHHS.

1-2

CTyneHT HEBMOPSAKOBAHO Ja€ BiANOBIIh HA MHUTAaHHS OUIETy, HE CIPOMOYKHUI
apryMEHTYBaTH CBOIO MO3HIIII0, HE MOKE BIIEBHEHO 1 YITKO BIIMOBICTH HA JIOJaTKOB1
3aIMUTaHHS WICHIB KOMICII.

CryneHT He Ja€e BIAMOBI/II HA TUTAHHS OUIETY.

Maxcumanvha Kinokicmo 6anie 3a 0anow Gopmor KoHmpono cmanosums 40
(4 numanns no 10 banie)

8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYAHHA

Jlenne BigmijieHHs1 3aouHe BiagijieHHsI

Bua podorn baan Bua podorn baan

3M1 Tl

[Ipaktuune 3ansaTTs Nel 2 - -

T2

[IpakTuune 3aHsaTTs Ne2 2 - -

T3

[IpaxTiune 3aHsTTss Ne3
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Jlenne BigmijieHHs1

3aouHe BiggijieHHs

Bua podorn baan Bua podorn baan
T4 [IpaxTiune 3anstTa Ned 2 - -
T1-T4 E:;)Oaiiilfc{moro 3aBJIaHHS 22 E:;)Oaiiiiilsoro 3aBJIaHHS 22
T IIpaxTiune 3aHaTTa NeS5 2 - -
[TpakTuune 3anaTTs Neb 2 - -
3M2 T6 [IpaxTiune 3anstTa Ne7 2 - -
T7 IIpakTiune 3aHaTTa Ne® 2 - -
T5-17 E:;)Oaiiilfc{moro 3aBJIaHHS 22 E:;)Oaiiiiilsoro 3aBJIaHHS 22
3M1-3M2 - - [TinroToBka pedepary 16
Mincymxosuii Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100

9. IHCTPYMEHTH, 00J1aJHAHHS TA IPOrpamMHe 3a0e3Me4YeHHs, BUKOPUCTAHHA

SIKUX Mepeadavyac HaBYAJIbHA TUCHUILIIHA

1. MynbsTuMeniitHe 006J1aIHaHHS.

10. PexoMeHa0BaHi [:Kepesa iHGopmauii

OcHoBHa JiTepaTtypa

1. Bamwmnenko M.B., Cep6in C.I. Teopis 1 po3paxyHKH 3MIHHUX PEXUMIB POOOTH

CYIHOBUX Ta €HEPreTHYHUX ra3oTypOiHHMX arperaTiB. Mukomnais: limioH, 2024.

115 c.
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