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BCTYII

AHOTALlA

Jucuumuiina crpsiMoBaHa Ha (OpMYyBaHHA y CTYAEHTIB CHCTEMAaTH30BAaHOTO
LITICHOTO YSIBJIEHHS MPO KOMIUIEKTAI1}0 1 (PYHKI[IOHYBaHHS Cy4aCHUX KOMIIPECOPHUX
CTaHI[ii, Npo OCOOJMBOCTI iX eKCIUTyaTalii Ta XapaKTEpPUCTHKU TOJOBHOIO
YCTaTKyBaHHS.

Jlucuuiiina TOBMHHA HAJaTH CTyJeHTaM 0a30Bl 3HaHHA B 00JacTi Teopii,
pPO3paxyHKy 1 MPOEKTYBaHHS HArHITA4iB Ta IHIIOrO OOJIA[IHAHHS KOMIIPECOPHUX
CTaHI[i}, 10 3a0€3MeYUTh MOXJIUBICTh CTBOPEHHS BUCOKOE()EKTUBHUX Ta30TypOIHHUX
YCTaHOBOK CTaHI[IM TPaHCIIOPTYBAHHS IPUPOIHOTO rasy.

[IpoTarom BUBYEHHS JAHO1 IUCLUUIUIIHA CTYJEHTU IOBUHHI O3HAMOMHUTHCA 13
ICHyIOYMMH Ta NEPCHeKTUBHUMHU TUNAMU OOJIaJIHaHHS, SIK€ BXOAMTb JO CKIa1y
KOMIIPECOPHUX CTaHIIN; OCBOITH HEOOXIHMM TEOPETUYHMH amapar JJisi MPOBEACHHS
MPAKTUYHUX PO3PAXYHKIB Ta X MPOECKTYBaHHS 3 ONTUMAIbHUMU TapaMETPaAMHU.

KurouoBi ciioBa: xomnpecopHa cTaH1lisl, ra30TypOiHHA YCTaHOBKA, HarHitay rasy,

TEXHOJIOTIYHUHN ra3, KOMIUIEKTaIllsl, CHCTeMa IMITYJILCHOTO Ta3y, TEXHOJIOT1YHa CXeMa.

Abstract

The discipline is aimed at forming in students a systematized holistic idea about
the equipment and functioning of modern compressor stations, about the peculiarities of
their operation and the characteristics of the main equipment.

The discipline should provide students with basic knowledge in the field of theory,
calculation and design of superchargers and other equipment of compressor stations,
which will ensure the possibility of creating highly efficient gas turbine plants of natural
gas transportation stations.

During the study of this discipline, students should familiarize themselves with
existing and promising types of equipment that are part of compressor stations; master
the necessary theoretical apparatus for conducting practical calculations and their design
with optimal parameters.

Keywords: compressor station, gas turbine power plant, gas compressor, process

gas, equipment, impulse gas system, technological scheme.
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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 3HaHb: 14 "Enexrpuuna
KinbkicTh kpeautis — 4 3 P O06oB's13k0Ba

imKeHepis”
Mopynis — 1 Pik nmigrorosku:
3MICTOBHX MOJYIIB — 3 CrernianbHicTh: 142 "EHepreTndne
Enextponmuii anpec PITH/| MaImuHOOYy TyBaHHS " Asii Aeit
Ha caiiTi YHIBEpCHUTETY:
Ocsitns nporpama: "I'a3oTypOiHHi
3aragbHa KiTbKiCTh TOJMH — |  YCTAHOBKH 1 KOMIIPECOPHI CTaHIT" CemecTp:
120 8-it | 8-it
Jlekuii

30ron | 10rox

IpakTuyHi 3aHATTS
TwxHEBUX TOUH JUIs 30ron | 10rox
neHHoi hopMu H.aB‘-IaHHSIZ OcBirHiii pisetp: nepumii Camocriiina po6oTa
ayTUTOpHUX — 4; 60 rox | 100 rox

caMoCTiHOT poOOTH
cTyneHTa — 4.

(baxanaBpChKHiA)

InauBinyanbHi 3aB1aHHs

Buja koHTpoJII0: 3aITiK

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBUEHHS HABYAJBLHOI JUCIUILIIHHI

MeToro BHBYEHHS HaBYAJIbHOI JuCHUIUIIHK "KoMIulekTamis KOMIPECOPHUX

cTaHlii" € GopMyBaHHS y CTYACHTIB BIAMOBIIHO A0 OCBITHBO-TIpOQECiiftHOI mporpamu

TaKUX KOMIIETeHTHOCTEM

IK-1. 3patHicTh pO3B’SI3yBaTH CKJIAJHI CIHEIiali30BaHl 3ajadi 1 MNpaKTUYHI
npo0iemMu y raixy3l eHepreTHYHOro MalrHOOyIyBaHHs a0o0 y Mpolieci HaBYaHHS,
mo  mnepeadadae  3acTOCYBaHHsS  TEOpId  TEMJIOMAacOOOMIHY,  TEXHIYHOi
TEPMOJIMHAMIKH, T1IpOora3oJuHaMiki, TpaHchopmalii (mepeTBOpeHHs) eHeprii,
TEXHIYHOI MEXaHIKM Ta METOJIB BIAMOBIIHUX HAyK 1 XapaKTepHU3YEThCS
KOMIIJIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

®K3. 3paTHICTh aHali3yBaTH 1HPOPMAILIiIO 3 JIITEPATypHUX JKepen, 3A1MCHIOBATH
NMAaTEHTHUN TMOIIYK, a TaKOX BHMKOPHUCTOBYBAaTWM 0a3M JaHMX Ta I1HIII JpKepesa
iHbopMalii aJist 3a1HCHeHHS TPOQECiHHOT TISUTHHOCTI.

5



®KS. 3aaTHICTE pO3pOONSATH eHepro30epiraroydi TEXHOJOTIT Ta €HEeproomaaHi
3aX0lM M Yac MNPOEKTYBaHHS Ta  €KCIUlyaramii eHepreTM4yHoro 1
TEIMJIOTEXHOJIOTTYHOTO 00JIaTHAHHS.

®K15. 3gaTHICTh BUKOHYBAaTH TEPMOTa30JMHAMIYHI Ta TabapuTHI pPO3paxyHKH,
HAaXOJUTU OMNTUMAaJbHI 3HAYEHHS MapaMeTpiB YCTaTKyBaHHA KOMIIPECOPHHUX

CTaHIII.

3. IlepenymMoBH AJ151 BUBUYEHHS AMCHUTILIIHA

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

"Konctpykuii Ta MinHicTh TypOomamuH", "OcCbhOBI Ta BIALIEHTPOBI KOMIIpecopu',

"Teopia TypOiH" Ta "YTuiizauiiHi KOTIu", sIKI BUKJIAJalOThCS y 6-7-My HaBYAJIbHUX

ceMecTpax.

4. OuvikyBaHi pe3y1bTaTH HABYaAHHA

BuBueHHs HaBYalbHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'

[IPHS. BusBnstu, GopmyiatoBaTH 1 BUPIIIYBaTH 1HXKEHEPHI 3aBAaHHS BiIMNOBIIHO
1o crneuianbHocTl 142 EneprernuHe mMamuHOOYIYBaHHS; PO3YMITH BaXKJIHMBICTh
HETEXHIYHUX (CyCNUIbCTBO, 3/0pOB'st 1 Oe€3leKa, HABKOJIMIIHE CEPEIOBHUIIE,
€KOHOMIKA 1 TPOMUCIIOBICTh) OOMEKEHb.

[IPH24. YMiHHA BU3HA4YaTH TUIl Ta MAPKY YCTATKYBAHHS KOMIPECOPHUX CTaHI[IM;
BUKOHYBAaTH pO3pPaxyHKH iX TEIUIOBOTO OanaHCy Ta BHU3Ha4YaTH €QEKTUBHICTH

BUKOPHUCTaHHS OKPEMUX E€JIEMEHTIB.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

3micToBHii MoayJIb 1. TeXHOJIOTIYHI CXEMH Ta CKJIaJl KOMIIPECOPHUX CTaHI[IN

Tema 1. OcoOnMBOCTI TpaHCIOPTYBaHHS MNpHpoaHUX ra3iB [2]. crop. 11-25,

[3]. cTop. 3-38.

Tema 2. Ilpu3HaueHHs Ta ckiaa KomnpecopHoi cranmii [1]. crop. 12-35,

[2]. cTop. 26-40.



Tema 3. TexHOJIOTIYHI CXEMH KOMIIPECOPHUX cTaHIii (yactuna 1) [2]. cTop. 41-
55, [4]. cTop. 3-15.

Tema 4. TexHOJIOTIYHI CXEMH KOMIIPECOPHHUX CTaHIiK (yactuHa 2) [2]. cTop. 55-
61, [4]. cTop. 15-21.

3micToBHii Moayab 2. CUCTEMH KOMIIPECOPHUX CTAHIIIM

Tema 5. CucrteMu OYMIIEHHS TEXHOJIOTIYHOIO ra3y Ha KOMIPECOPHIN CTaHIil
[2]. cTop. 56-75.

Tema 6. CuctemMu OXOJIOMKEHHSI TEXHOJOTIYHOTO Ta3y Ha KOMIIPECOPHUX
ctanmigx [2]. crop. 76-91.

Tema 7. Cuctema imnysbcHOro razy. Cuctema najivBHOTO Ta IyCKOBOTO ra3y Ha
ctaniii [2]. cTtop. 92-121.

Tema 8. Cucrema MacnonocrayaHHs KOMIIPECOPHOI CTaHIIi, MAacIOOYUIYyBaIbHI1
MAIIIMHH Ta arapaTH MOBITPSHOTO OXOJIO/KECHHS Macia [2]. ctop. 122-146.

Tema 9. EnextponocrayaHHsi KOMIpecOpHUX cTaHIii. Oprasizauis 3B'SI3Ky Ha
KOMIIPECOPHUX cTaHIlisX [2]. crop. 147-169.

Tema 10. BopmomocrauanHs  Ta  KaHami3alis  KOMIIPECOPHOI  CTaHIIii.
TemnonocravyanHs koMipecopHoi craHiii [2]. crop. 170-178.

Tema 11. EnexTpoXiMiYHMI 3aXUCT KOMIIpecOpHOi cTaHiii. ['po3ozaxuct

KOMIIpecopHoT crauiii [2]. ctop. 179-188.

3micToBuii MoayJab 3. Tunu rasonepekauyBajibHux arperaris. Harniraui

MPUPOAHOIO razy

Tema 12. 'azonepekavyBalibHi arperatu 3 ra3otypOoiHHUM npuBojoM [5]. cTop. 3-
45.

Tema 13. ["'a3onepekadyBasibHi arperaTv 3 eJIEKTPOIPUBOIOM [2]. cTop. 222-251.

Tema 14. 3actocoByBaH1 THUIU Har”iTadiB MPUPOAHOrO rasy Ta BHUMOTH JO HHUX
[1]. cTop. 157-178, [4]. cTop. 22-44.

Tema 15. bynoBa Ta XapakTEepUCTHKM HarHiTadiB raszy TOJOBHMX CBITOBHX

BUpoOHUKiB [1]. crop. 199-223.



TeMaTHYHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA

Kinekicts roauu

JeHHa Gpopma 3a04Ha (opma
Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM o y TOMy uncii o y TOMy "mcii
—
2 2
3 =% s el 9 2l = o
> = =] 5 o = = 5 3
3micToBuii MoayJib 1. TEXHONOTIYHI CXeMH Ta CKJIaJ KOMIIPECOPHHUX CTAHIIN
Tema 1. OcobmuBOCTI TpaHCIIOPTYBAHHS 8 2 5 4 s |1
MPUPOHUX Ta3iB
Tema 2. [Ipu3zHauenHs  Ta cKiaz
PrSHAEE 7122 -|3|7|1]|1]-
KOMIIPECOPHOT CTaHIIi1
Tema 3. Texnomnoriyni CXEMHU
. 8 2 2 - 4 18|11 | 1] -
KOMITPECOPHHX CTaHIii (4acTuHa 1)
Tema 4. Texnomnoriyni cxemn | 2 5 3 7 1
KOMIIPECOPHHX CTaHIii (4acThHa 2)
Pazom 3a 3micToBuUM Moaynem 1 30| 8 8 - 14 1301 3 | 3 | -

3micToBuii MoayJib 2. CCTEMHU KOMITPECOPHUX CTAHIIIH

Tema 5. Cucremu OYMILICHHS

TEXHOJIOTIYHOTO Ta3y Ha KOMIIpecopHii | 9 2 2 - 5} 911 1] -
CTaHIIi1

Tema 6. Cucremu OXOJIOPKECHHS

TEXHOJIOTTYHOTO Ta3y Ha KOMIPECOpHHX | 8 2 2 - 4 81 -11] -
CTaHIIISIX

Tema 7. Cucrema IMITYJIbCHOTO Ta3zy.

Cucrema MaquBHOTO Ta ITyCKOBOTO razy Ha | 9 2 2 - 5 911 -1-
CTaHIIi1

Tema 8. Cucrema  MacionocTadyaHHs

KOMIIPECOPHOT CTaHIIi1, 8 2 2 4 8 1

MAacJIOOYHIYBAIbHI MAIlMHU Ta amapaTH
MOBITPSTHOTO OXOJIO/DKEHHS Macia

Tema 9. Enexrponocrauanus
KoMIIpecopHUX  craHmid. Opranizamis | 9 2 2 - 5 911 -1-
3B'I3KY Ha KOMITPECOPHUX CTAHIISIX

Tema 10. BonomocrauanHust Ta KaHai3aiis
KoMIIpecopHoi cTanmii. Teromnocrauanus | 8 2 2 - 4 8 | - 1] -
KOMITPECOPHOT CTaHIIiT

Tema 11. EnexrpoxiMigamii 3aXUCT
KoMIIpecopHOoi  craHIii.  ['po3ozaxuct | 9 2 2 - 5 911 -1-
KOMITPECOPHOT CTaHIIi1

Pazom 3a 3micTroBUM Mo Tynem 2 60 | 14 14 - 32 | 60| 4 4 -




Kinekicts roauu

nerHa Gopma

3a04yHa Gopma

Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM ° y TOMy uncii o y TOMy uncii
: :
. te) d. . te) d.
S = El e 5|2 5| B g 5
3micToBuii Moay b 3. Tumu razonepekauyBaibHUX arperatiB. Haruiraui mpupoaHoro razy
Tema 12. I'azonepekadyBaibHi arperatu 3
. peraiyp P sl 22| -4 8|22 ]|-]|c6s
ra3oTypOIHHUM MPUBOJIOM
Tema 13. I'azonepekadyBaibHi arperatu 3
peratys P 722 -|3|7]-]|1|-]S+
€JIEKTPOIIPUBOIOM
Tema 14. 3actocoByBaHi THUIIM HarHiTadiB
7B gl 22 |-4|8]1]|-|-1]7
MPUPOTHOTO Ta3y Ta BUMOTH JI0 HUX
Tema 15. bynoBa Ta XapakTepUCTUKH
HarHiTayiB razy TOJIOBHUX  CBITOBHX | 7 2 2 - 3 711 1]1-15
BUPOOHUKIB
Pazom 3a 3microBuM Mo aynem 3 30| 8 8 - 14 |30 3 | 3 | - | 24
Pa3om 3a xkypcom | 120 | 30 | 30 - 60 |120] 10| 10 | — | 100

Temn NMPaAaKTUYHHUX 3aHATH

KinekicTs roauu
Ne
/ Ha3sa temu JeHHa | 3a04Ha
3/l
dopma | dopma
1 Oco06mMBOCTI TPAaHCTIOPTYBAHHS IPUPOIHUX Ta3iB 2 -
2 [Tpu3HayeHHS Ta CKIIaJ KOMIPECOPHOT CTaHIIiT 2 1
3 TexHoJIOTIUHI CXeMHU KOMIPECOPHUX CTaHIIiH (yacTiHa 1) 2 1
4 TexHoJIOTIUHI CXeMHU KOMIPECOPHUX CTaHIIH (YacTHHA 2) 2 1
) CucTteMy OYHUIIEHHS TEXHOJIOTIYHOTO ra3y Ha KOMIIPECOPHIH cTaHIIil 2 1
5 CucreMr OXOJIOJDKEHHSI TEXHOJIOTIYHOTO Ta3y Ha KOMIIPECOPHHUX 5 1
CTaHIISX
7 Cucrema iMmynscHoro raszy. Cucrema maJliBHOTO Ta ITyCKOBOTO Ta3y Ha 5
CTaHIIii
8 Cucrema MaclonocTa4aHHsS KOMITPECOPHOI CTaHIIii, MacIOOYHIIYBaIbHI 2 1
MAIIMHU Ta alapaTH MOBITPSIHOTO OXOJIOKEHHS Maciia
9 EnexrpornocrayanHss KOMIIpECOpHUX cTaHIii. OpraHizamis 3B'SI3Ky Ha 2
KOMITPECOPHUX CTAHIIISX
10 Bononocrauanus Ta KaHai3aIis KOMITPECOPHOT CTaHILi. 2 1
TennonocrayanHs KOMIIPECOPHOT CTaHIIi{




Kinekicts roauu
Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/l
dopma | dopma
11 EnexktpoxiMiyHMi  3axMCT KOMIpEecopHOi craHIii. ['po3o3axmcr 2 3
KOMITPECOPHOT CTaHIIi1
12 | I'a3omepekauyBaibHi arperatu 3 ra3oTypOiHHIM MPUBOIOM 2 1
13 | 'a3omepekauyBanbHi arperatu 3 eJICKTPOIPUBOIOM 2 1
14 | 3actocoByBaHi TUIIM HAarHiTa4iB MPUPOJTHOTO T'a3y Ta BUMOTH JI0 HUX 2 -
15 BynoBa Ta XapakTepHCTMKM HarHiTadyiB Ta3y TOJOBHUX CBITOBUX 2 1
BUPOOHUKIB
PA3OM 30 10
Po3nmoais yacy camocTiiiHOI podoTH
KinpkicTs roauu
Ne
/ Bun pobotu JeHHa | 3ao4Ha
3/m
dopma | dopma
1 [TigroToBKa 0 MPAKTHYHUX 3aHSITH 15 10
2 | HigroroBka pedepatiB 30 75
3 [TigroToBKa a0 3aiKy 15 15
PA3OM 60 100

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

IX IEMOHCTPYBAHHS

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

OCHOBHUMU METO/IaMH HABYAHHS 3 JUCLUIUTIHHU €:

1. TloscHIOBaNbHO-UTIOCTPATUBHUI METOJA, 3a JIONOMOIOI0 MOBIJOMIICHHS Ta
3aCBOEHHSI 1H(oOpMaIlli Ha JEKUIMHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMHU W

HAOYHHUMH 3aC00aMHU.
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2. Ilpo6iemMHMiI METOM, KOJNM Ha MPAKTUYHUX 3aHSTTIX YTBOPIOIOTHCS MOIIYKOBI
CUTYyallil, PO3BUBAETHCS AKTUBHICTh, CAMOCTIHHICTb, TBOpPYI 3A10HOCTI 3700yBayiB
OCBITH.

SAx HaouHWI Marepian Ha JIEKUIAX 3aCTOCOBYIOThCS MYJbTUMEJIMHI clailiu Ta
JIEKL1HH1 TeMOHCTpAIIii.

Hus  3pydyHoi Ta  epeKTHBHOI  Opradizalii  HaBYAJBHOIO  MPOLECY
BukopuctoByeTbess Google ClassRoom 3 HaB4anbHOT JAMCHHUIUIIHM, 1€ PO3TALIOBaHI
KOHCIIEKTH JIEKIIM, 3aBAaHHS A0 IHAMBIAYyaJbHUX POOIT Ta CYNPOBOJKYBaIbHI
Marepiau.

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

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
nucuuruiiay "Kommekraiiss KOMOpecOpHUX CTaHIIii'" €:

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

— MIATOTOBKA pedeparis,

— 3aJIIK.

7. ®opMHU MOTOYHOI0 TA MiIAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS CTy/IeHTa OLIHIOIOThCA 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymMKoBa OLIHKAa HAaBYAJIBHOIO KypCyY BKJIOYA€ B ce0€ OLIHKH 3 MOTOYHOTO
KOHTPOJIIO 1 OLIHKK 3aKJIIOYHOTO 3aliKy. Y KOXXHOIO KOMIIOHEHTa CBOS 4YacTKa B
3arajbHId CUCTEMI OL[IHOK. Y MPOMIXKHHUX OL[IHKAaX CTYIEHT MOXE HaOpaTh MaKCUMyM
60 OaniB. Ili1 KOMIOHEHTOM NPOMDKHUX OLIHOK PO3YMIIOTHCS IMOTOYHI OIIHKH
MPOTATOM CEMECTPY (aKTUBHICTh, Y4acTh B AUCKYCISIX; BUKOHAHHS 3aBJaHb Ta 1HILE).
[loTOYHUI KOHTPOIb MHPOBOAUTHCS HAa KOXKHOMY NPAKTUYHOMY 3aHATTI Ta 3a
pe3ysbTaTaMi BUKOHAHHA 3aBJaHb CaMOCTIIHOT poboTu. BiH nependavae oniHiOBaHHSA
TEOPETUYHOT MIATOTOBKU 3100yBayiB BHILOi OCBITH 13 3a3Ha4€HOI TeMU (y TOMY YHCII,
CaMOCTIMHO ONpalbOBAaHOTO MaTepiaiy) Mij yac poOOTH Ha MPAKTUYHUX 3aHATTAX.
[IuToma Bara 3aKiIHOYHOTO 3aJIIKy B 3arajibHiid cucteMi oiiHok — 40 6aJuis. IIpaBo
3/1aBaTH 3aKJIIOUHUMN 311K HAJJA€ThCS CTYACHTY, KU 3 ypaxyBaHHSIM OTPUMaHUX OaniB
MPOMDKHUX OLIHOK 1 3aKJIFOYHOIO 3aJliIKy MO)Ke HaOpatu pa3om He MmeHuie 60 Oauis.

[TincymKoBa OIliHKAa HaBYAJIBLHOTO KypCY € CYMOIO MPOMIDXHUX OLIHOK 1 OI[IHKH 3aJIKYy.
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3aJtik IpOBOAUTHCS y KOMOIHOBaHI# (popMi (MMCHMOBI1 BIAMOBI/1 Ta YCHUN 3aXHUCT).

Jlo 3ayikoBoro OuleTy BXOAUTh YOTUpU NuTaHHSA. KoxkHe muTaHHsS OLHIOEThCA y 10

OaJis.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpCYy MOKJIMBO TUIBKU MICIA JTOCATHEHHS

pe3ynbTatiB, 3amnanoBanux PITHJI, mo BupakaeTbcsi B OJHIM 3 MO3UTHUBHUX OIIHOK,

HGpGI[6&‘ICHI/IX YUHHHUM 3aKOHOJAaBCTBOM.

dopMa KOHTPOJII0

MakcuMaJabHa KiJIBLKIiCTEH 0aJ1iB

[enna ¢popma 3aouHa ¢popma

BinmoBiai Ha MPaKTUYHUX 3AHATTIX

15 x 2 6amu = 30 G6aniB | 10 x 2 Ganu = 20 OainiB

[TinrotoBka pedepatiB

2 x 15 GaniB = 30 6aniB | 2 x 20 6aniB = 40 Ganis

3amix 40 GainiB 40 GainiB
Bceboro 100 100
Binnosigb Ha
NPaKTHYHOMY KpuTepii ouiHioBaHHsA
3aHSATTI
BinmoBine mpaBwiIbHA, TOBHA, JIOTIYHA, MICTUTh aHAJi3, CHCTEMAaTH3AIllo,
2 y3arajJbHEHHS, BUKOPHUCTaHI MDKIpPEIMETHI 3B’SI3KH, MICTUTh apryMeHTOBaHi
BHCHOBKH.
1 BinmoBigk 4aCTKOBO MpaBUIIbHA, MICTUTh HETOYHOCTI, HEJIOCTATHHO OOTPYHTOBAHA.
0 CryneHT He Ja€ BimmoBimi ab0 BiAMOBiAb MICTUTh 3HAYHY KUIBKICTH CYTTEBUX
MTOMMJIOK.

Maxcumanvua xinbkicme 6anie 3a 0anoo Gopmor KoHmpoio cmanosums 30 011 dennoi hopmu

HasyanHs ma 20 3a 3a04HOI0 POPMOIO HABUAHHS
(6ionosiono 15 ma 10 3anams no 2 6anu).

MiaroroBka pedepary
(y ayKKax st 3a04HOT
dopmn)

KpuTepii ouiHioBaHHsA

13-15 (17-20)

3mict  pobOoTtm  BiamoBimae  oOpaHiii  TeMmi;  HasABHICTb  YiTKO
chopMynproBaHOT TPOOJIEMHU; aIeKBATHICTH (HOpPMYITIOBaHHS 00’€KTa,
npeaMera, METH Ta 3ajad  JOCHTI/DKEHHS; HasBHICTP MOCHJIAHb Ha
BUKOPUCTaHy JITEpaTypy Ta BiANMOBIAHICT OGOPMIICHHS poOoTH
CTaHJIAPTYy; BIIMOBIAHICTH BUCHOBKIB METi Ta 3aBJaHHSM JOCIIKCHHS.
Po6oTa BUKOHYyBajach CHCTEMAaTHYHO Ta BYACHO IOJaHA Ha MEPEBIpKY
HAayYKOBOMY KEpPIBHUKY Y BIATIOBITHOCTI 13 TUTAHOM BHUKOHAHHS.
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ITinroroBka pedepary
(y oyxKax st 3a04HOT KpuTtepii ouinroBanus
opmm)

3micT pobOTH BinmoBinae oOpaHiil TeMi; ale Mae MOBEPXHEBHH aHAII3,
MaTepiadl BHKIAJIEHO HEMOCHIZOBHO Ta HeoOrpyHToBaHo. Pobota
BUKOHYBaJach HE CHUCTEMATHYHO Ta TOJaHA Ha TEPEBIPKY HAYKOBOMY
KEPIBHUKY 3 OPYIICHHSM TJIAHY BUKOHAHHSI.

10-12 (13-16)

CTyneHT BiITBOPIOE 3HAYHY YAaCTHHY TEOPETHYHOTO MaTtepiary, BUSBIISIE
3HaHHS 1 PO3YMIHHS OCHOBHUX TIOJOXXEHb 1 JIMIIE 32 JIOTIOMOTOIO
BHKJIaga4a MOIKEC BHUIIPABIIATU IMOMWIIKH, CEPCI AKHUX € 3HAYHA KIIBKICTH
CYTTEBUX.

7-9 (9-12)

CtyneHT BHUSBIISI€ 3HAHHA 1 PO3YMIHHS OUTBIIIOCTI TIOJIOKEHb, aJle JIHIIE 32
4-6 (5-8) JIOTIOMOTOI0 BHIKJIaJladya MO’KE BHIPABIATH TIOMHIKH, CEpell SKHX €
3HAaYHA KUIBKICTh CYTTEBUX.

PoGoTa He HOCUTH JOCTITHUIILKOTO XapakTepy, HE Mae€ aHaji3y i He
0-3 (0-4) BIJIMIOBiZIa€ TPE'SIBIIEMUM BHUMOTaM. Y poOOTi HeMae BUCHOBKIB abo
BOHHU HOCSITh JICKIIAPATUBHHUN XapaKkTep.

Maxcumanvua xinbkicme 6anie 3a 0anoo Gopmoro KoHmpoio cmanosums 30 011 dennoi hopmu
Hasuanus (2 pepepamu no 15 6anis) ma 40 3a 3a04no0 hopmoro Ha8YaAHHS
(2 pechepamu no 20 6anis).

Bignosiab Ha
NUTAHHA KpuTepii ouiHioBaHHA
3aJ1iKy

BignoBins joriuHo moOyJIOBaHA, CTYAGHT YITKO Ta CTHCIO BHUKJIAIae Mmarepia,
9-10 noka3ye rIMOOKi 3HAHHS 3 TMTaHHS OUTETy, IMiJ Yac JOTOBiIl BIIEBHEHO 1 JOKIIAJIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.

CTyneHT CHpOMOXKHHMH 4YITKO Ta CTHCIO 3pOOMTH JOMOBiIb, Ja€ TMPaBUIbHY
7-8 BIJINIOBIIb HA 3amuTaHHs OLIETy, aje He 3aBXKIM YIIEBHEHUH B apryMeHTallii, 4u He
3aBKJIM KOPEKTHO 11 hopmyITIoe.

CTyneHT CHpOMOKHHUU YITKO Ta CTHCIIO BIAMOBICTH Ha MUTaHHS OUIETY, HAJCKHO
5-6 OOTpYHTOBYe MaTepian, aje JONMyCKae CYTTEBI HETOYHOCTI Y BIONOBIIAX Ha
3aIMTaHHS.

CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI Ha MUTAaHHS OUIETy, HAMAraeTbCs IaTH
BIJINOBIIb HA TIIOCTaBJCHI 3alHWTaHHS 1 POOUTH CIPOOM apryMEHTYBaTH CBOIO
MO3UIIII0, aJle HAJla€ HETOBHI, TOBEPXOBi, HECOOTPYHTOBAHI BiMOBI/II Ha TIOCTABIIEHI
MTUTaHHS.

CTyneHT HEBNOPSAKOBAHO Ja€ BIAMOBiAb HAa MHUTAaHHS OUIETy, HE CIPOMOKHHUI
1-2 apryMEeHTYBaTH CBOIO TO3HIIII0, HE MOKE BIIEBHEHO i YITKO BIIMOBICTH HA JIOJaTKOB1
3alMTaHHS WICHIB KOMICIT.

0 CryneHT He J1a€ BiAMOBI/II HA TUTAHHS OUIETY.

Maxcumanvha Kinokicmos 6anie 3a 0anow Gopmor KoHmpono cmanosums 40
(4 numanns no 10 banie)
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8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA

JlenHe BigmijieHHst

3aouHe BiggijieHHs

Bua podorn baan Bua podorn baan
T1 [TpaxTrune 3anatTs Nel 2 - -
-~ T2 [TpakTuune 3anaTTs Ne2 2 [TpaxTrune 3anarTs Nel 2
T3 [TpakTuune 3anaTTs Ne3 2 [IpakTiune 3aHaTTa Ne2 2
T4 [IpaxTiune 3anstTs Ned 2 [IpaxTuune 3aHsTTss Ne3 2
T5 [IpakTiune 3aHaTTa Ned 2 [IpaxTuune 3anstrs Ned 2
T6 [TpakTuune 3aHATTs Neb 2 [IpakTiune 3aHaTTa Ned 2
T7 [IpakTiune 3anstTa Ne7 2 - -
3M2 T8 IIpaxTiune 3aHATTA Ne® 2 [TpakTuune 3aHaTTs Neb 2
T9 [IpaxTiune 3aHsTTa Ne9 2 - -
T10 [Tpaxtrune 3anstrss NelO 2 [IpaxTiune 3ansTTa Ne7 2
T11 [IpaxTiune 3anstra Nel 1 2 - -
T5-T11 | IlinroroBka pedepaty Nel 15 [TinroroBka pedepaty Nel 20
T12 [IpaxTiune 3anstrs Nel2 2 IIpaxTiune 3aHATTA Ne8 2
T13 IIpakTrune 3anarTa Nel3 2 [IpakTiune 3aHaTT Ne9 2
3M3 T14 [Ipaxtiune 3anstrs Nel4 2 - -
T15 [Ipaxtiune 3ansrra NelS 2 [Tpaxtiune 3anstrst NelO 2
T12-T15 | IligroToBka pedepary Ne2 15 [TinroroBka pedepary Ne2 20
Mincywxosuid | 5, 40 | 3anic 40
KOHTPOJTb
Cyma 100 100

9. IHncTpyMeHTH, 00J1aJHAHHSA Ta NPOrpaMHe 3ade3neYeHHsI, BHKOPUCTAHHSA

SIKUX Mepeadavyac HaBYAJIbHA TUCIHUILIIHA

1. MynsTuMeniitHe 00JiaIHaHHS.

2. JleMoHcTpalliiiH1 3pa3Ky KOMIPECOPHOI Ta ra30TypOIHHOT TEXHIKH.
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