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BCTYIl
AHOTALA

JlucuuruiiHa crnpsMoBaHa Ha OJEpKaHHS 0a30BUX 3HaHb B 001acTi Teopii,
pPO3paxyHKy Ta TMPOEKTYBaHHS TYpOiH, IO 3a0e3MeYUTh MOXIIUBICTh CTBOPEHHS
BUCOKOE()EKTUBHUX TYpPOIHHUX arperariB pi3HOMAHITHUX THUIB Ta LUIbOBUX
MPU3HAYEHb.

Jlucuuiulina ~ mpu3HayeHa  O3HAHOMMTH  CTYACHTIB 13 ICHYIOUMMH  Ta
NEPCHEKTUBHUMM TUNAMU TYpOlH Ta iX KOHCTPYKTUBHUMHU OCOOJIMBOCTAMM; JaTH
HEOOXITHUN TEOPEeTUYHUN amapar [Js MPOBEACHHS NPAKTUYHUX PO3PaxyHKIB Ta
MPOEKTYBAHHS 3 ONTUMAIBHUMU MapaMeTPaMHU.

[IpoTarom BHUBYEHHS AaHOi NUCLUUIUIIHA CTYJEHTH MOBHMHHI O3HAMOMHUTHCS 13
BUKOPUCTaHHSM TypOiH B eHepreTuul, ix Kiacu@ikalielo Ta IOKa3HUKAMU
e(eKTUBHOCT1, 0COOJUBOCTIMU POOOYOro MPOLECY, METOAAMHU PO3PAXYHKY TypOIHHUX
CTYINEHIB PI3HOTO THUIly, WIISAXaMU MIABUIIEHHS iX €(EeKTUBHOCTI, OCOOJIMBOCTAMU
MPOEKTYBAaHHS 0ararocTymiH4acTUX TypOiH, BHUOOPOM OCHOBHHUX T'€OMETPUYHUX 1
PeKUMHUX TapamMeTpiB Ta METOJaMU BHU3HAYEHHS XapaKTEPUCTHUK OChOBUX Ta
JOLIEHTPOBUX TYpPOIH.

Kuarouosi cioBa: TypOiHa, epeKTUBHICTh, TYpOIHHUHN CTYIiHb, POOOUYMIA TpoIIEC,
PEXXUMHI TapaMeTPH, TEOMETPUUHI TapaMETPH.

Abstract

The discipline is aimed at obtaining basic knowledge in the field of theory,
calculation and design of turbines, which will provide the possibility of creating highly
efficient turbine units of various types and purposes.

The discipline is designed to acquaint students with existing and promising types
of turbines and their design features; to give the necessary theoretical apparatus for
conducting practical calculations and designing with optimal parameters.

During the study of this discipline, students should become familiar with the use
of turbines in energy production, their classification and efficiency indicators, features
of the working process, methods of calculating turbine stages of various types, ways of
increasing their efficiency, design features of multi-stage turbines, selection of basic
geometric and mode parameters and methods of determining characteristics axial and
centripetal turbines.

Keywords: turbine, efficiency, turbine stage, working process, mode parameters,
geometric parameters.



1. Onuc HABYAJBHOI JMCHUILTIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTUKa
OCBITHBOTO KOMIIOHEHTA

HaiimenyBaHHS MOKa3HUKIB S
B nporpama), OCBITHIl piBeHb Henna 3a04Ha
dopma dopma
HaBYAHHSI HaBYAHHSI
. . I'a3y3b 3HaHb: 14 "Enextpuuna
KinbkicTp kpeauTiB — 9 3 P O06oB's13k0Ba

iKeHepis”

MonymiB — 2

3micToBHX MOyIiB — 4

[HuBigyanbHe HAyKOBO-

CrernianbHicTh: 142 "EHeprerndne
MamuHOOy TyBaHHS "

Pik miaroroBkmu:

. 3-i1 3-i
JOCIIi/IHE 3aBJIaHHS:
KVPCOBULL NPOEKM Ocsitns nporpama: "I'a3oTypOiHHi

— YCTaHOBKH 1 KOMIIPECOpHi cTaHIii"
3arasibHa KUIbKICTb TOJAUH — Cemectp:
270 6-it | 6-it
Jlekuii
45ron | 36rox

TwkHEBUX TOAUH IS
neHHo1 GopMHU HaBUAHHS:

ayTUTOPHUX — /;

caMoCTiiHO1 podoTH
crynenrta — 11.

OcBiTHIlf piBeHb: TIepIIHiA
(baxanaBpChKHiA)

IIpakTu4Hi 3aHATTSH

45rom | 36rox

JlabopaTopHi 3aHaATTS

15 ronx | 12 rox

CamocriiiHa po6oTa

165ron | 186ro0x

InauBinyanbHi 3aB1aHHs

KII | KII

Buja xoHTpOJIIO: €K3aMEH
Ta KypCOBUH ITPOEKT

®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. MeTa BUBUEHHS HABYAJBLHOI JUCIUILIIHI

Meroro BUBYEHHS HaBYaslbHOI aucuMIUTiHK "Teopis TypOiH" € popmyBaHHS y

CTYJIE€HTIB BIAMOBIIHO 0 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMIETEHTHOCTEH:

@®K 2. 37aTHICT 3aCTOCOBYBAaTH CBOI 3HAHHSA 1 PO3YMIHHS [Jii BHU3HAYEHHS,

(GopMyTIOBaHHS 1 BUPIIICHHS 1HXKEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSIM METO/IIB

EJIEKTPUYHO1 THXXEHepIi.

®K 4. 3narHicTh

3aCTOCOBYBATH

CTaHAapTHI

METOOU

pO3paxyHKy IIpu

MIPOEKTYBAHHI JIeTalIel 1 By3J1iB €HEPreTUUHOTO 1 TEXHOJOTTYHOT0 00JIa{HAHHS.



= @K 5. 3narHicTh po3po0JISITH  €Hepro30epirarodi TEXHOJOTIT Ta €HEepProoiaaHi
3aX0lM M  Yac TMPOEKTYBAHHS Ta  €KCIUTyaTamii  €HepreTMYyHoro 1

TEIJIOTEXHOJIOTTYHOTO 00JIaTHAHHS.

3. IlepenymMoBH AJ151 BUBYEHHS AMCHUILIIHA

[lepenqymoBamMu isi BUBYEHHSI AMCIUIUIIHA € OCBOEHHS MaTepialy IUCIUTUIIH
"Teopetnuna wmexanika", "Ilerani wmamuu" Ta "TexHiuHa TepmoauHamika", sKi

BUKJIAJIAl0ThCS y 2-4-My HaBYAJIbHUX CEMECTpax.

4. OuikyBaHi pe3y1bTaTH HABYAHHA

BuBueHHs HaB4albHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKMX MPOTrPAMHUX Pe3yJbTATiB HABYAHHS'
= [IP 4. 3acrocoByBaTH I1HXXEHEpPH1 TE€XHOJIOTIl, MPOLECH, CUCTEMHU 1 OOJagHAHHS
BIIMOBIIHO A0 cremnianbHocTi 142 EHepreTnyHe MammHOOYIyBaHHS; OOMpaTH 1
3aCTOCOBYBATH MPUJATHI TUIOBI aHAIITHYHI, PO3PAaXyHKOBI Ta €KCIIEPUMEHTAIbHI
METO/IM; MPABUIIbHO THTEPNPETYBATH PE3YJIBTATH TAKUX JOCIIIKEHb.
= [P 11. Po3ymiHHS 3aCTOCOBYBaHMX METOAMK MPOEKTYBAHHS 1 JOCIIIKEHb y cdepl

€HEPreTHYHOro MAallIMHOOYTyBaHHS, a TAKOXK 1X 0OMEXEHb.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

Mopyasb 1

3micToBuii MoayJb 1. 3aranbpHi BiIOMOCTI PO OCHOBI Ta pajaiajibHI TypOiHU

Tema 1. [lpunuun aii Ta 6yaoBa HaWMpoCTimoi 0cboBOi TypOiHU. OCOOIMBOCTI

TypOiHU SIK TEIJIOBOTO nBUTYHA [4]. c. 4-8.



Tema 2. Tunu ocboBUX TypOIHHUX CTyHeHiB. Mipa peakTuBHOCTI. ['padiku
HIBUKOCTEH 1 TUCKY. TpUKyTHHKM mBUaKoctei [4]. c. 8-12.
Tema 3. BynoBa Ta ocobmmBocTi paaianbHux TypOiH. IlepeBaru Ta Hemomikw,

ranysi 3acTocyBaHHS paniaibHux TypOiH [4]. c. 17-20.

3micToBuii MoayJb 2. Teopis TypOIHHOTO CTyHEHS

Tema 4. OcHOBHI pIBHSHHA OJHOBUMIPHOTO Ta30BOI0 TMOTOKY CTOCOBHO
TypOIHHUX KaHamiB. PiBHAHHS CTaHy, CYUUIBHOCTI, €HEprii, TEePMOJWHAMIYHOIO
nporecy [1]. ¢. 6-8, [2]. ¢. 20-30.

Tema 5. [30eHTponiiiHuil mpoLec PO3MMPEHHS ra3y B COIUIOBUX Ta POOOYMX
KaHayaX. BU3HaYCHHS TEOPETUYHMX IIBUIKOCTEH BUTIKaHHS pobdoyoro Tina [1]. ¢. 8-12,
[2]. c. 30-45.

Tema 6. CTpykTypa NOTOKY 1 aHaJli3 BTpAT €HEprii B TypOIHHUX KaHanax. Brpatu
npodiabHi 1 Kinnesi [1]. ¢. 12-18, [2]. ¢. 78-109.

Tema 7. [{ificHuii nporec Tedii po6o4oro Tijia B TypOIHHUX KaHalaxX. 300pakeHHs

aiiicHoro nporecy Ha h-s miarpami BoasHoi nmapu [1]. ¢. 18-31, [2]. c. 45-61.

3micToBuHii MoayJb 3. Po3paxyHOK OCLOBOTO TYpOIHHOI'O CTYIEHS

Tema 8. Cunosa jis motoky Ha poOoui sonatku. PiBusiaus Eitnepa [1]. c. 32-45,
[2]. c. 67-70.

Tema 9. Konosa po6ota ta xonoBuii KKJ[ Typ6inHOoro crynens. 3anexnicts KK/
BiJ TapaMeTpiB CTyIEHs Ta oro xapakTepuctuku [1]. ¢. 45-62, [2]. c. 121-1309.

Tema 10. BuyTpimHi BTpatu eHeprii B TypOiHHOMY cTyneHi. KamepHi BTpaTu
[1]. c. 62-75, [2]. c. 140-176.

Tema 11. Buayrpimniii KKJ| Ta BHYTpiIHS HOTYXHICTH TYpOIHHOTO CTYIEHS.
[To6ynoBa nporiecy Teuii pobodoro Tija B TypOIHHOMY cTyneHi Ha h-S giarpaMi BonsiHOT

napu [1]. c. 75-82, [2]. c. 176-179.



Tema 12. Oco0aMBOCTI MPOEKTYBaHHS CTYIEHIB 3 BIAHOCHO JOBTMMH JIOMATKaMHU.

Bisimosi BTpartu [1]. c. 82-85, [2]. c. 202-206.

Tema 13. 3aKpydeHHS JIONATOK 32 3aKOHOM ¢, ™™ =const Ta 3a 3aKOHOM CTaJIOCTi
mupKyIsinii. Bubip cioco0y 3akpydenns nonatok [1]. ¢. 85-86, [2]. c. 208-229.

Tema 14. [IpodintoBanns TypOiHHUX pemriTok [2]. ¢. 230-244.

Tema 15. Oco0nHMBOCTI IPOEKTYBAHHS CTYNEHIB mapoBux TypOiH [2]. ¢. 191-201.

Tema 16. Oco0nHMBOCTI IPOEKTYBAHHS CTYIEHIB ra3oBux TypOiH [2]. c. 191-201.

3micToBuii Mmoayab 4. bararoctyniHyacti TypOiHU

Tema 17. Meroau neperBopeHHs Benukux eHepriid 13 Bucokum KKJI. YmoBu
3acTOCyBaHHs OaraTtoctymniHuacTux TypOiH [1]. ¢. 86-87, [2]. c. 245-248, [3]. c. 4-20.

Tema 18. Baratoctyninvacti TypOinu 3i ctynensmu Tucky [1]. c. 87-88, [2]. c. 14-
17, [3]. c. 21-34, [4]. c. 3-18.

Tema 19. Baratoctynindacti TypOiHu 3i crymeHsmu mBuakocti [1]. c. 89-91,
[2]. c. 12-14, [3]. c. 35-48, [4]. c. 19-32.

Tema 20. BukopucranHs ~ BUXIAHOT ~ €Heprii ~ NPOMDKHUX  CTYIEHIB
OaraToctyminuactux TypOid [1]. ¢. 91-92, [2]. c. 248-251.

Tema 21. IloBepnyra Teruora B OararoctymiHuyactux TypOiHax. KKJI
OaraToctymiHuacToi TypOinu i Horo 3B's30k 13 KKJ[ okpemux crynenis [1]. c. 92-94,
[2]. c. 254-259.

Tema 22. OcobmuBoCTi MPOEKTYBaHHs OararoctymiHdactux TypOiH [2]. c. 259-
263, [3]. c. 21-112, [4]. c. 34-155.

Mopyab 2 (KypcoBHii IPOEKT)

InnuBigyanbHe HayKOBO-I0CHiaHe 3aBaanus [1], [4].



TeMaTHYHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA

KinekicTs roauu
nerHa Gopma 3a04yHa Gopma
Has3Bu 3MiCTOBUX MOJYIIB 1 TEM o y ToMy umcni o y ToMy umcni
= =
S T 2 S Tl -
S| 5| Bl g S| 7| & & S
Moayas 1

3micToBuii MoayJib 1. 3aranbHi BITOMOCTI IPO OCBOBI Ta pajiaibHi TypOiHU

Tema l. Ilpunmun aii  Tta  Oynosa

HalnpocTimoi 0CBbOBOT TypOiHU. 10l 2 2 2 2 1ol 21212
OcobOnmBocTi  TypOiHM SIK  TETUIOBOTO
JIBUT'YHA

Tema 2. Tunum ocroBUX  TypOIHHUX
cryneHiB. Mipa peakTuBHOCTI. ['padiku
MBUAKOCTEH 1  TUCKY. TpUKyTHHKH

10| 2 2 2 4 1101 2| 2| 2

IBUAKOCTEN

Tema 3. bymoBa Ta  ocoGmmBOCTI

panmianbHux  TypOin.  IlepeBarm  Ta 10l 2 2 2 2 1ol 21212
HEJIOJIKH, ramysi 3aCTOCYBaHHS

panianbHUX TypOiH

Pazom 3a 3micToBuUM Moaynem 1 30| 6 6 6 12 |30 6 | 6 | 6

3micToBuii MoayJb 2. Teopist TypOIHHOTO CTYTIEHS

Tema 4. OcHoBHI PIBHSHHS
OJTHOBHMIPHOTO ra3oBOTO MOTOKY
CTOCOBHO TypOiHHMX KaHaiiB. PiBHsuHsa | 15 | 2 3 2 8 |15 2 | 2| 2
CTaHy, CYLUIBHOCTI, eHeprii,

TEPMOJIMHAMIYHOTO TIPOIIECY

Tema 5. [30enTpomniiinuit poLec
PO3IIMPEHHS Ta3y B COIUIOBHX Ta pOOOYMX 15| 2 2 3 s 5111112
KaHalax.  BU3HaueHHS  TEOPETUYHHX

IIBUIKOCTEH BUTIKAHHS POOOYOTO Tia

Tema 6. CTpykTypa MOTOKY 1 aHali3 BTpaT
eHeprii B TypOiHHUX KaHamax. Brparu | 15 | 2 2 2 9 |15 2 | 2 |1
npodiIbHI 1 KIHIEBI

Tema 7. Jlilicauii mporec Tedii po6OUOTO
TUTa B TYpOIHHHUX KaHalaxX. 300paskeHHS
JiicHOTO TIporiecy Ha h-S miarpami BOAsHOT
napu

15| 3 2 2 8 |15 1|11 ]|1

Pazom 3a 3micToBUM MoTysieM 2 60| 9 9 9 33 |60 6 | 6 | 6

3micToBuii Moayab 3. Po3paxyHOK 0CHOBOTO TYpOIHHOTO CTYICHS

Tema 8. CuioBa xit mOTOKY Ha poOodi
nonarku. PiBasiHas Elinepa

7 2 2 - 3 7121 2]| -




Kinekicts roauu

nerHa Gopma

3a04yHa Gopma

Ha3Bu 3MicToBHUX MOJYJIB 1 TEM y TOMY quCi

y TOMY YHUCIi

YChOTO
YChOTO

o
= =

126
Cc.p

o
=

126

c.p.

Tema 9. Komosa po6ora ta xonosuii KKJ]
Typ6iHH01jO crynens. 3anexHicts KKJ Bix 7 2 2 3 3 7
rnapamMeTpiB CTYIIEHS Ta Horo
XapaKTePUCTUKH

Tema 10. Buyrpimui BTpaTH eHeprii B 6 2 2
TypOiHHOMY cTyneHi. KamepHi BTpaTu

Tema 11. Buyrpimniit KK/ Ta BHyTpimHs
MOTYXKHICTb TYpOIHHOTO CTYIEHS.
[ToOymoBa mporecy Tewii podouoro Tina B | 7 2 2 - 3 7
TypOiHHOMY ctymeHi Ha h-S miarpami
BOJISIHOI IIapu

Tema 12.  Oco0nMBOCTI  NMPOEKTYBAHHS
CTYIEHIB 3 BiTHOCHO JIOBTUMHU JiOTIaTKamu. | 7 2 2 - 3 7
BisioBi BTpatn

Tema 13. 3akpyueHHs JIOTATOK 33 3aKOHOM

i .
clrcos “ =const Ta 3a 3aKOHOM CTaJIOCTI 6 2 2 - 2 6

mupkymsnii. Bubip crmocoOy 3akpyueHHS
JIOMIaTOK

Tema 14.  IlpodimoBanHs  TypOiHHUX
PEeIIiToK

Tema 15. Oco0OnMBOCTI  NMPOEKTYBAHHS
CTYIEHIB MMapoBUX TypOiH

Tema 16. OcoOnMBOCTI  NMPOEKTYBAHHS 5 5 9
CTYTICHIB ra30BUX TypOiH

Pazom 3a 3microBuM Mo aynem 3 60 | 18 | 18 - 24 | 60

18

18 | -

24

3micToBuii MoayJb 4. barartoctyniHdacTi TypOiHU

Tema 17. MeTonu nepeTBOpEeHHs BEJIMKHUX
emeprii 13 BucokmMm KKJI. VYmoBu| 5 2 2 - 1 )
3aCTOCYBaHHs 0araTOCTYIIHYACTHX TYPOiH

Tema 18. baratocrymingacti TypOiHu 3i
CTYIIEHSIMHU TUCKY

Tema 19. baratocrymingacti TypOiHu 3i
CTYNEHSMU MIBUIKOCTI

Tema 20. Bukopucranusi BUXiIHOT eHeprii
MPOMDKHUX CTYMNEHIB OararoctymiHdacTux | 5 2 2 - 1 )
TypOiH

10




Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM

Kinekicts roauu

nerHa Gopma

3a04yHa Gopma

y TOMY YHUCIi

y TOMY YHUCIi

Qo Qo
= =
g T < g To1 -
S| 5| E|lE| S| 7| E| | 5
Tema 21. IloBepHyra  Ttemnora B
6aFaTOCTYH%H‘-IaCTI/I').( T.yp6}Huax. 'KKIL 5 2 2 3 1 5| 1 11213
OaratocTymiHyacToi TypOiHH 1 HOTO 3B'A30K
13 KK/l okpemux cryrneHiB
Tema 22. . OCO6JII/IBOCT1. MPOEKTYBAHHA [ o 5 9 B 1 s{1 11213
0araToCTyniH4acTUX TypOiH
Pazom 3a 3microBuM Moxynem 4 30| 12 | 12 - 6 |30] 6 | 6 | - |18
Yceboro rogun 3amonyaem 1 | 180 | 45 | 45 | 15 | 75 |10 | 36 | 36 | 12 | 96
Moay.ab 2 (KypcoBHii MPOEKT)
[Hdopmaniitamii momryk 6 - - - 6 6| - -|-1| 6
TepMora3oangaM1qHHH PO3PaxyHoK | 4o | _ B a0 laol = | 2 | 2 | 20
CTyreHs TypOiHM Ha CepeJHbOMY JliaMeTpi
Po3paxyHOK 3aKpydeHHS JIOTIATOK 8 - - - 8 81 -1 -|-128
BukoHaHHS ecKi3y NpPOTOYHOI YacTHUHH, 8 B B B s lsl-|_-|-1s
noOy10Ba TPUKYTHHUKIB IIBUIKOCTI
Pospo@ca KPECTeHHS  MO370BKHBOTO | 4 0 | _ B B 1l ol - - |u
nepepizy cTyneHs TypoiHu
OdopmiieHHs po3paxyHKoBo- | g B B B 8 o I I I
MOSICHIOBAJIBHOI 3aIIUCKH
3axXUCT MPOEKTY 6 - - - 6 6| -|-|-16
Ycboro roaus 3a moaysem 2 | 90 | — - - N | -1-1-19
Pa3om 3a kypcom | 270 | 45 | 45 | 15 | 165 | 270 | 36 | 36 | 12 | 186

Temn NMPaAaKTUYHHUX 3aHATH

KinpkicTs roauu
Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/l
dopma | dopma
1 [Mpunnun aii Ta OynoBa HaimpocTimoi ocboBOT TypOiHU. Oco6imBOCTI 2
TypOiHU SK TETIOBOTO JIBUTYHA
2 Ocob6muBocTi OymOBH OCBOBUX TypOiH Tra3o- Ta NapOTypOIHHUX 2
YCTaHOBOK

11




Kinekicts roauu

Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/l
dopma | dopma
3 BynoBa Ta ocobmuBocTi pamianbHuX TypOiH. IlepeBarm Ta HeHONIKH, 2 2
raiy3i 3aCTOCyBaHHS palialibHUX TypOiH
4 Tunum TypOiHHMX pemriTok. XapakTepuCTUKU TypOIHHUX TpodiTiB 3 2
BukopucTtaHHs OCHOBHHMX pIBHSHb OJHOBHUMIPHOTO Ta30BOTO MOTOKY
) OpU BU3HAYEHHI TEOMETPUYHUX 1 Ta30JMHAMIUYHUX XapaKTEPUCTHK 2 1
TypOIHHUX CTYIEHIB
6 AHaJi3 BILTUBY TEOMETPUYHUX Ta PSKUMHUX MTapaMeTpiB Ha MPOQLIbHI i 2 2
KIHIIEBI BTpaTH B TYpOIHHUX KaHAJIax
7 BuznaueHHs mapameTpiB BOJSHOI mapu 3a jornomoroto h-S miarpamu ta 5 1
TEPMOJIMHAMIYHUX TAOIHIb
8 [TpuHIIMOM BUKOPHCTAHHS OJHOBUMIPHOI MoOJENi Ui PO3paxyHKY 5 5
OCBbOBHUX TYpOIHHHX CTYIICHIB
9 TepmorazonuHamMidHHI PO3paxyHOK CTYIIEHS OChOBOI TYpOiHM Ha 2 2
cepeiHbOMY JiameTpi (yactuHa 1)
10 TepmorazonuHamMidHHI PO3paxyHOK CTYIIEHS OChOBOI TYpOiHM Ha 2 2
cepeIHbOMY JliaMeTpi (YacTruHa 2)
11 [ToOynoBa mporiecy Tedii pododoro Tia B TypOiHHOMY cTyreHi Ha h-S 5 5
miarpaMi BOJSIHOT apu
12 | OcobarBOCTI MPOEKTYBAHHS CTYIEHIB 3 BITHOCHO JJOBTUMH JIOTIATKAMH 2 2
2
13 | 3aKpydeHHs JONMATOK 3a 3aKOHOM c,F“ =const ta 3a 3aKOHOM 2 2
crajocTi nupKyssmii. Bubip cnocoOy 3akpydyeHHS J0MaToOK
14 | IIpodintoBaHHS TYpOIHHUX PELIITOK 2 2
15 | OcobauBOCTI MPOEKTYBAHHS CTYIEHIB MAPOBUX TypOiH 2 2
16 | OcobarBOCTI MPOEKTYBAHHS CTYIEHIB ra30BUX TYpOiH 2 2
17 BaratocrymiHyacTi TypGiHM aKTHBHI, peakTHBHI Ta 3Mimadi. Ix 2 1
0COOJIMBOCTI KOHCTPYKIIii, TEpeBaru i HeIOJIIKU, Taly3i 3aCTOCYBaHHS
bararocryminyacti TypOiHM oOJHO- Ta OaratokopmycHi (OAHO- Ta
18 | GararoumiiHapoBi). IX 0coONIMBOCTI KOHCTPYKILiT, TEpEeBaru i HEMOJIKH, 2 1
raiysi 3aCTOCyBaHHS
19 Typ6inu Teperpitoi mapu Ta BOJOromapoBi. IX mepeBaru i HemONiKH, 2 1
raiysi 3aCTOCyBaHHS
20 | Knacudikarrist mapoBuX TypOiH 3a XapaKTepOM TEILUIOBOTO MPOIIECY 2 1
21 | IlpuHIMIH peryioBaHHs MOTYXHOCTI TAPOBUX TYpOiH 2 1
22 | OcobmuBOCTI MPOEKTYBaHHS 0araTOCTYHNIHYACTHX TYpOiH 2 1
PA3OM 45 36
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Temmu 1a00paTopHuX POOIT

KinekicTs roauu

Ne
o Ha3sa temu JeHHa | 3ao4Ha
i
dopma | dopma
JloCHi/DKeHHSI TUIOCKOTO  MOTEHILIAIbHOTO  OOTIKaHHS HECTHCIMBOIO
1 PIIMHOIO OJUHUYHOTO TMPO(MUIT METOJOM ENEKTPOTIIPOANHAMIUYHOT 2 2
ananorii. YactmHa 1 - Bubip BHXiIHUX MJaHHUX, pPO3PaxXyHOK Ta
BUTOTOBJICHHSI €KCIIEPUMEHTAIILHOT MOJIETTI.
JIoCIiKEHHST IJIOCKOTO  MOTEHIIAJIBHOTO OOTIKaHHS HECTHUCIUBOIO
2 PIIMHOIO OJUHUYHOTO MPO(MUIT METOJOM ENEKTPOTIIPOANHAMIUYHOT 2 2
ananorii. Yactuna 2 — ExcnepuMeHTanbHE MOCTIHKEHHS OOTIKaHHS
npo¢ins 3a aHaoriew A.
3 JlocmipkeHHsT AWHAMIKK TIOTOKY Ta3y B TUIOCKIH TYypOiHHIA pemriTii. 2 2
Yacruna 1 — IIpoBeaeHHS TOCIITIB.
JlocmipkeHHsT AMHAMIKM TIOTOKY Ta3y B TUIOCKIH TYpOiHHIA pemriTii.
4 | Yactuaa 2 - OOpoOka pe3ynbTaTiB OOCTIKEHb. AHANI3 OJEp)KaHUX 2 2
pe3yIbTaTIB.
5 BusnaueHHs BTpar B IUIOCKii .Typ6iH.H?I\/JI pemiTii Ta KyTa BHXOIY 3 2
noTtoky. Yactuna 1 — Ilepura cepis gocminis.
6 BusnaueHHs BTpaT B HJIOCKiI\/JI. Typ6i§§iﬁ pemiTi Ta KyTa BHXOIY 2 1
noToky. Yactuna 2 — Jlpyra cepist JOCTIIiB.
BusnayeHHs BTpar B IUIOCKIH TYypOiHHIM pemriTii Ta KyTa BUXOIY
7 noToky. YactuHa 3— OOpoOka pe3ynbTaTiB JOCHiKEHb. AHATI3 2 1
OJIepXKaHMX Pe3yIbTATIB.
PA3OM 15 12
Po3nmoais yacy camocTiiiHOI podoTH
Kinekicts roauu
Ne
o Bun pobotu JeHHa | 3ao4Ha
i
dopma | dopma
Moayas 1
1 | IlinroroBka o 1abopaTopHUX pOOIT 30 36
PAaTOPHUX P
2 | HigroroBka 10 MpakKTHYHUX POOIT 15 30
3 | HiaroroBka 10 ek3aMeHy 30 30
Yceboro roaus 3a moayJiem 1 75 96
Moay.ab 2 (KypcoBHii NPOEKT)
1 | BukoHaHHS KypcCOBOTO MPOEKTY 90 90
Ycboro roaut 3a moayJiem 2 90 90
Pa3om 3a kypcom 165 186
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InguBinyasibHe HAYKOBO-10C/IiIHE 3aBIAHHS

(KypcoBHii IPOEKT)

B iHauBiZyadbHOMY HAayKOBO-AOCHIAHOMY 3aBAaHHI (KypcOBOMY MIPOEKTI)
BUKOHYETBCS TPOEKTYBAaHHS OJHOCTYIIHYACTOI OChOBOI TYpOiHM Ta30TypOIHHOTO
JBUTYHA 1] I€BH1 BUXIJIHI TapaMeTPpH Ta YMOBH €KCILTyaTallii.

[Ipotarom iHdoOpMaIiiiHOrO MOLIYKY MPOBOAUTBCS aHAMI3  KOHCTPYKIIi
OJIHOCTYIIHYACTOI TypOIHM ra3oTypOiHHOI'O JABUTYHA, KU OTOBOPEHO Y 3aBAaHHI y
pouti 6a3oBoro. Sk npaBuio, y poiii 0a30BUX BUKOPUCTOBYIOThCS TYpOIHH BUCOKOTO a00
HU3BKOTO THUCKY Ta30TypOIHHMX JBUTYHIB BITUM3HSHUX BHUPOOHMKIB, 30KpeEMa,

nianpuemctBa AT HBKT "3ops"-"Mammnpoekt" (M. Mukonais).

B nporeci TepMorazognHaMiuHOTO pO3paxXyHKy CTYNEHs TypOiHU HA CEPEeIHbOMY
JiaMeTpl MUISAXOM TMOCTIOBHOIO JIOCTIPKEHHS TPOIIECIB Y COIJIOBOMY amaparti 1 B
poOoUiil pemniTii BU3HAYAKOThCS aOCOMIOTHI Ta BIJHOCHI WIBHJIKOCTI PyXy HOTOKY B
XapaKTepHUX Nepepi3ax CTyNEeHs, KyTH BXOJYy Ta BUXOJY IOTOKY, a TaKOX KOJIOBI
BTpaTH €HEprii B COIUIOBUX Ta poOOYMX KaHajax. B KiHII po3paxyHKy MarTh OyTH
BHU3HAYEHI KaMEpHI BTpPATH, KOJOBA Ta BHYTPIIIHA pOOOTHM CTyHEHS, KOJOBHUI Ta
BHyTpimHIA KKJI, a Takox AOBXHMHAa Ta KUIBKICTh COIUIOBUX 1 poOOYHMX JIOMATOK Ta
MOTYXHICTh CTYTICHS.

[Ipu po3paxyHKy KaMmMepHMX BTpaT B CTYIEHI HEOOXIIHO BpaxoOBYBaTu
0COOJIMBOCT1 1Or0 KOHCTPYKTUBHOI'O BUKOHAHHS: HAasABHICTh a00 BIICYTHICTh OaHIAXKY,
HasIBHICTh Ta MICIE PO3TAIllyBaHHs 3a30piB, IXHIN TUI (BIIKPUTHUM YK 3aKPUTHH 3a30p) 1
BEJIMYMHY Ta 1H.

Cnig 3a3HauMTH, M0 BUKOPUCTOBYEMA METOJMKA PO3PAXYHKY CTYINEHS OCbOBOI
TypOiHM Ha cepeJHbOMY AiameTpl nepeadadvae, MO0 TEOMETPUYHI XapaKTEPUCTHKU
TypOIHHUX KaHAJIB 1 HapamMeTpu poOOYOro Tida 3a JOBXKUHOIO JOMATOK 3aJUIIAIOTHCS
HE3MIHHUMH, TOOTO BBaXXKAa€ThCS, IO TMOTIK Yy COIUIOBUX 1 poOOYMX KaHallaX €
IJIOCKOPIBHOODKHUM. B CcTyneHsx razoBux TypOiH MOTIK B KaHajax, SIK MpPaBHIIO, Ma€
SBHO BUPAXKEHHM MPOCTOPOBUM XapaKTep, a OTKe, NIMCHI MOKAa3HUKU TaKUX CTYIMEHIB
OyayTh ICTOTHO BIAPI3HATUCA BiJl pO3paxyHKOBHX.

3 METOI0 ypaxyBaHHsS MPOCTOPOBOIO XapakTepy MOTOKY 1 CKOPOUYEHHS BISIIOBHX
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BTpaT JIONATKOBUWA amapaT TypOIHHOTO CTyNEHS 3a JIOBXKUHOKI 3aKpY4YyHOTb.
BinnoBinHui po3paxyHOK TOJIOBHMX T€OMETPUYHUX IapaMeTpiB CTYNEHs Ha TPbOX
XapaKTepHUX HOro nepepizax BUKOHYEThCA Y 3-i YaCTHH1 KypCOBOI'O MPOEKTY.
3a pe3ylibTaTaMu PO3pPaxyHKy OYIYIOThCS €CKi3 MPOTOYHOI YACTUHU TYPOIHHOTO
CTYIEHS Ta TPUKYTHUKU IIBUJKOCTEN HA CEPETHBOMY JI1aMETPI.
OTpumMaHi IPOTATOM PO3PaxXyHKIB apaMeTpy BUKOPUCTOBYIOTHCS SIK BUXIIHI JIJIs
pO3pOOKM  KOHCTPYKIIT Ta TMOOYJAOBU  KPECICHHS  MO3JIOBXKHBOTO  Mepepi3y
OJIHOCTYIIIHYACTO1 OChOBOI TypO1HU ra30TypOIHHOTO JBUTYHA.
Ipuxkaagu TemM iHAMBIAYaJbHUX 3aBJaHb KYPCOBOIO NMPOEKTY:

—  "IlpoexTyBaHHS OJHOCTYHIHYAcTOi TYpOIHM HHU3BKOIO THUCKY E€HEPreTUYHOTO
razoryp6inHoro asuryna UGT 25000 (moaudikariis JII'80)";

—  "IlpoexTyBaHHS OJHOCTYIIHYACTOI TYpOIHM BHMCOKOTO THUCKY TIa30TypOIHHOTO
asuryna UGT 10000 (moaudikaris JA1170)";

—  "IlpoexTyBaHHS OAHOCTYNIHYAcCTOI TYpOIHM HHM3BKOTO THCKY CYJHOBOTO
razoryp6inHoro asuryna UGT 6000 (momgudikaris JAI171)";

—  "IlpoexTyBaHHS OJHOCTYNIHYAcCTOi TYpOIHM BHCOKOIO THUCKY EHEPreTHYHOIO
razoryp6inHoro auryna UGT 3000 (moaudikanis JIE76)";

—  "IlpoextyBaHHsi 1-ro cTymeHs CWIOBOi TypOiHM Tra30TypOIHHOTO JIBUT'yHa
UGT 15000 (momudikarris J1'90)";

—  "IlpoextyBaHHsi 4-r0 cTyneHs TypOiHM HarHiraya Tra3oTypOIHHOrO JIBUT'yHa
UGT 10000 (momudikaris JTH70)";

—  "IlpoexTtyBaHHs 3-r0 cTyneHs TypOiHu razorypOinnoro asuryna I'TJ[ 110",

—  "IlpoexTyBaHHS OJHOCTYIIHYACTOI TYpOIHM BHMCOKOTO THUCKY TIa30TypOIHHOTO
asuryna UGT 25000 (moaudikaris JITH80)";

—  "IlpoexTyBaHHsI 2-TO CTyIEHs TypOIHM €HEpPreTMYHOIo Ira3oTypOIHHOrO JIBUT'yHa
UGT 2500%;

—  "IlpoexTyBaHHS OJHOCTYIIHYACTOI TYpOIHM BHMCOKOTO THUCKY TIa30TypOIHHOTO
asuryna UGT 6000 (momudikartis JJT71)";

—  "IlpoexTyBaHHS OAHOCTYNIHYAcTOi TYpOIHM HHM3BKOTO THCKY CYJHOBOT'O

razoryp6inHoro auryna UGT 3000 (moxudikaris JIC76)".
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6. MeToau HaBYaHHS, 32C00H TIATHOCTHKHU Pe3yJIbTATIB HABYAHHSA TA METOIHN

IX IEMOHCTPYBAHHS

HaGyrts 37100yBauamMu  KOMIIETEHLIA  3a0e3MeuyeTbcsl 4Yepe3  3aCBOEHHS
HAaBYAJIBHOTO MaTepiajay y BUIUIAAl JEKUIMHUX, TPAKTUYHHUX, JTaO0OpaTOPHUX 3aHSTh,
BUKOHAHHSI HAYKOBO-IOCJIIJTHOTO 3aBJIaHHS Ta CAMOCTIHHOT pOOOTH CTYAEHTIB.

OCHOBHUMU METO/IaMH HABYAHHS 3 JUCLUIUTIHHU €:

1. TloscHIOBaNbHO-UTIOCTPATUBHUI METOJA, 3a JIONOMOIOI0 MOBIJOMIICHHS Ta
3aCBO€HHA 1HQOpMalii Ha JIEKIIHHUX, MNPAKTUYHUX Ta JAOOPATOPHUX 3AHATTAX
CJIOBECHUMHM i HAOUHUMHU 3ac00aMHu.

2. IlpoGnemHuil MeTOJ, KOJM HAa MPaKTUYHUX Ta JAOOPATOPHUX 3aHATTAX
CTBOPIOIOTHCS TOIIYKOBI CUTYaIlli, pO3BUBAETHCS AKTUBHICTb, CAMOCTIMHICTH, TBOPY1
3110HOCTI1 3700yBayiB OCBITH.

3. JlocniaHuIbKUM — TBOpYE 3aCTOCYBaHHS 3HAHb, OBOJIOJIHHS MeETOAaMU
HAyKOBOT'O MI3HAHHS, (POPMYBaHHS JOCBIY CAMOCTIHHOIO HaAYKOBOT'O MOIIYKY.

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

Hus  3pyyHoi Ta  epeKTHBHOI  Opradizalii  HaBYAJBHOIO  MPOLECY
BukopuctoByeTbess Google ClassRoom 3 HaB4anbHOT JAMCHUIUIIHM, JI¢ PO3TALIOBaHI
KOHCIIEKTH JIEKIIH, 3aBAaHHS A0 IHAMBIAYyaJbHUX POOIT Ta CYNPOBOJKYBalIbHI
Marepiau.

3 METOI pO3’SICHEHHS HAWOUIBII CKJIAQJHUX MUTAaHb JUCUUIUIIHU Ta MiJIBUIIICHHS
AKOCT1 BUKOHAHHS 3aBJIaHb NIPAKTUYHUX Ta J1A0OPATOPHUX POOIT MPOBOASATHCS TPYHOBI
Ta IHIUBIAYyaJIbH1 KOHCYJIBTAIIT 32 PO3KJIaIoM Kadeapu.

[lin yac KkapaHTHMHY Ta HaJI3BUYAMHUX CHUTyallil 3aHATTS MOPOBOASTHCS
JAUCTAHIIIMHO 3a IOTIOMOTO0I0 OHJalH-cepBicy Google Meet.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
nucuurutiay "Teopist TypOiH" €:

— BUKOHAHHS 1a00paTOPHUX pOOIT;

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

— BUKOHAHHS KypCOBOI'O MPOEKTY;

— CK3aMCH.
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7. ®opMH MOTOYHOIO TA MiIAICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS CTy/IeHTa OLIHIOI0ThCA 32 100-0a1bHOI0 CUCTEMOIO Y HIBEPCUTETY.

[lincymkoBa OLIHKa BKJIKOYA€E B ceO€ OLIHKMA 3 MOTOYHOIO KOHTPOJIO 1 OLIIHKHU
3aKJIIOYHOTO €K3aMEHY. Y KOKHOIO KOMIIOHEHTa CBOSl YacTKa B 3arajbHId CUCTEMI
OLIIHOK. Y MPOMDKHHUX OLIHKAaX CTYyAEHT Mo)ke HaOpaTu makcumyMm 60 Oanis. Ilin
KOMITIOHEHTOM MPOMDKHHUX OIIIHOK PO3YMIIOTHCSI MOTOYHI OI[IHKH MPOTATOM CEMECTPY
(aKTUBHICTb, Y4acTh B IMUCKYCISIX; BAKOHAHHS 3aBAaHb Ta 1HILIE).

[ToTOYHUI KOHTPOJIb TPOBOJUTHCS Ha KOKHOMY IMPAKTUYHOMY Ta JIa0OPATOPHOMY
3aHSTTI Ta 3a pe3yJbTaTaMU BUKOHAHHS 3aBJIaHb CaMOCTiiiHOT poOoTu. BiH nepenbdauae
OLIIHIOBAaHHS TEOPETUYHOT MIArOTOBKH 3700yBayiB BUIIOI OCBITH 13 3a3HAYEHOI TeMU (Y
TOMY YHMCJIl, CAMOCTIIHO OIpalbOBaHOr0 Martepianty) Mif 4ac poOOTH Ha MPAKTHUYHUX Ta
1a00paTOPHUX 3aAHITTSX.

[lutomMa Bara 3akJIFOYHOTO €K3aMEHY B 3arajbHid cuctemi oiiHOK — 40 Oauis.
IIpaBo 31aBaTH 3aKIIOYHUNM €K3aMEH HANA€TbCSA CTYHACHTY, SIKUA 3 ypaxXyBaHHIM
OTpUMAaHUX OaiB MPOMDKHHMX OLIHOK 1 3aKJIIOYHOTO €K3aMEHY MOe HaOpaTu pa3oM He
MeHnue 60 6auis. IlincymMmKoBa oOlIHKA € CyMOIO TPOMIKHUX OLIIHOK 1 OLIHKH €K3aMEHY.

Ex3ameH mpoBoauThcs y KOMOIHOBaHiM ¢opmi (MUCHMOBI BIMOBIAI Ta YCHUU
3axuct). Jlo ek3aMeHauiiHOro OuUIeTy BXOAUTh YOTUPH NUTaHHA. KoxxHe nuTaHHS
owuiHtoeThes y 10 OaniB.

BuxkoHaHHs  1HAMBIAYaJbHOTO  HAyKOBO-JIOCIIIHOIO  3aBAaHHS  (KypCOBOTO
MIPOEKTY) OLIHIOETHCS OKPEMO.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpCYy MOJKJIMBO TUIBKU MICIIA JTOCATHEHHS
pe3ynbTatiB, 3amanoBanux PITHJI, mo BupakaeTbcsi B OJIHIM 3 MO3UTHUBHUX OIIHOK,

nepen6aquI/IX YUHHHUM 3aKOHOJAaBCTBOM.

MakcumajibHa KUIBKiCTh 0agiB
.@opMa KOHTPOJIIO
[enna ¢popma 3aouHna ¢popma
Moayas 1
Bukonanns nabopatopaux pooit NeNe 1-4 4 x 6 6aniB = 24 Ganu 4 x 6 6aniB = 24 Ganu
Bukonanns nabopatopaux pooit NeNe 5-7 3 x 7 GainiB = 21 Gan 3 x 7 GainiB = 21 Gan
Binmosiai Ha nmpakTuaHUX 3aHATTAX NeNe 8-22 15 x 1 6ax = 15 Oainis 15 x 1 6ax = 15 Oainis
Exzamen 40 Gaxnis 40 GaxniB
Bceboro 100 100
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Monyuib 2 (KypcoBHii IPOEKT)

[TosicHIOBaNIbHA 3aMTUCKA 40 Gaxnis 40 Gaxnis

I'padiuna yacTuHa 20 GauniB 20 GauiB

3axHCT IPOEKTY 40 Gaxnis 40 GaxniB
Bceboro 100 100

Bukonanus
JIabopaTopHUX
pooiT NeNe 1-4

KpuTepii ouiHioBaHHA

PoGora BHKOHaHAa Yy BCTAaHOBJCHHWH TepMiH. BHWKOHaHA CaMOCTIifHO, YITKO
chopMynpOBaHi I[UTl, 3aBJaHHS Ta TiNOTe3a JJOCHIKEHb. 3aCTOCOBYBAIHCS
KOPEKTHI MeToAau OOpOOKHM OTpUMaHMX pe3yabTaTiB. Y BHCHOBKax NpOBEACHA
KOPEKTHA IHTepIpeTallis pe3yIbTaTiB

PobGora BukoHaHa y BcTaHOBJICHHI TepMiH. CTyIeHT BUKOHYE J1abOpaTopHY poOOTY
3TiJHO 3 IHCTPYKIII€I0, B IUIOMY MPABHIILHO CKJIAJAE 3BIT Ta POOUTH BUCHOBKH.

PobGora BukoHaHa y BcTaHOBJICHHI TepMiH. CTyIEHT BUKOHYE JTabOpaToOpHY poOOTY
3TiIHO 3 IHCTPYKLI€IO, 1HOAI Imicast KOHCYNbTamil BHKIAZa4ya; OIUCYE
CTIIOCTEPEIKECHHS;, B IUIOMY MPABMIIHLHO CKIIAIA€ 3BIT Ta POOUTH BUCHOBKH

PoGoTa BHKOHaHa 3 MOPYIICHHSM BCTAHOBJIEHHX TepMiHIB. CTyIEHT BHUKOHYE
nabopaTtopHy poOOTY 3TiIHO 3 IHCTPYKIIIEI, 1HOI TICHIST KOHCYNIBTAIll BUKJIa1a4a;
OTIHCYE CIIOCTEPEIKEHHS;, CKJIAJIA€ 3BIT, IO MICTHTh HETOYHOCTI Y BHCHOBKAaX Ta
IIOMUIJIKH.

PoGoTa BHKOHaHa 3 TMOPYIICHHSAM BCTAHOBJIEHHX TepMiHiB. CTyIEHT BHUKOHYE
nabopaTopHy 3TiIIHO 3 IHCTPYKINIEIO; CKIAJACHHWH 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKAaX Ta IOMUIJIKH.

Po06oTa BuKOHAHA 3 MOPYIIEHHSM BCTAHOBIECHUX TepMiHiB. CKIaIeHUH 3BIT MICTHTH
HETOYHOCTI Y BUCHOBKAX Ta TIOMHUJIKH.

Pob6ora He BUKOHYBaacs

Maxcumanvha Kinbkicmos 6anie 3a 0aHo0 GoOPMOIO KOHMPOJIO CMAHOBUMb 24
(4 pobomu no 6 6anis)

Bignosiai Ha
NPaKTHYHHUX o .
Kpurepii ouinroBanus
3aHATTAX

NoNe 8-22
1 BinnoBins npaBmiibHA, JIOTIYHA, MICTUTh apryMEHTOBaHI BUCHOBKH.
0 CryneHT He nae BiAMoOBiAi abo BiAMOBIAL MICTHTH 3HAYHY KUIBKICTh CYTTEBHUX

MTOMMJIOK.

Maxcumanvua xinbkicme 6anie 3a 0ano Gopmoro KOHmpoo cmanogums 15
(15 3ansme no 1 6any)
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Bukonanns
JIabopaTopHUX
pooiT NeNe 5-7

KpuTepii ouiHioBaHHA

Pobora BHKOHAaHa Yy BCTaHOBJICHMH TepMiH. BuKOHaHa CaMOCTIifHO, YITKO
chopMynBOBaHi ILUTi, 3aBJaHHS Ta TIIOTE3a TOCTIHKCHb. 3aCTOCOBYBAIUCS KOPEKTHI
METOJM OOpOOKHM OTpPHUMaHWX pe3yabTaTiB. Y BHCHOBKAaX NpOBEJeHA KOPEKTHA
IHTEpIpeTallis pe3ynbTaTiB

PobGora BukonaHna y BcTaHoBJIeHUH TepMiH. CTyIEeHT BUKOHYE Tab0paTopHy poOOTy
3TiJHO 3 IHCTPYKIII€I0, B MIUIOMY MPAaBHIBLHO CKJIAJAE 3BIT Ta POOUTH BUCHOBKH.

PobGora BukoHaHa y BcTaHOBJIeHUH TepMiH. CTy/IEeHT BUKOHYE Tab0paTopHy poOOTy
3TiIHO 3 IHCTPYKIi€r0, 1HOAI TMICHs KOHCYAbTallil BHKJIaJadya; OIHCYE
CTIIOCTEPEIKCHHS;, B IUIOMY MPABMIIHLHO CKIIAIA€ 3BIT Ta POOUTH BUCHOBKH

PoGoTa BuUKOHAHA 3 MOPYIIEHHSM BCTAHOBJIEHHX TepMiHiB. CTYZEHT BHKOHYE
nmabopaTtopHy poOOTY 3TiAHO 3 IHCTPYKIIIEI0, 1HOI MICHIS KOHCY/IbTAIIl BUKIIAga4a;
OTIHCYE CIOCTEPEIKEHHS, CKJIQJa€ 3BiT, IO MICTHTh HETOYHOCTI Yy BHUCHOBKAax Ta
IIOMMUIJIKH.

PoGoTa BuUKOHAHA 3 TMOPYIIEHHSM BCTAHOBJIEHHX TepMiHiB. CTYIEHT BHKOHYE
mabopaTopHy 3TiTHO 3 IHCTPYKIIEI; CKJIQJEHUN 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKAaX Ta IOMUIIKH.

Pob6oTa BUKOHAHA 3 IOPYINICHHSM BCTaHOBJICHHUX TepMiHiB. CKIIaJIeHU 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKAX Ta TIOMHUJIKH.

Pob6ora He BUKOHYBanacs

Maxkcumanvha xinokicme 06anie 3a 0ano Gopmoro KOHmpono cmarnosums 21
(3 pobomu no 1 6anis)

Bignosias Ha
NMUTAHHA
eK3aMeHa

KpuTepii ouiHioBaHH#A

9-10

BignoBins joriuHo moOyJAOBaHA, CTYACHT YITKO Ta CTHCIO BHUKJIAIae Mmarepia,
noka3ye rIMOOKi 3HAHHS 3 TMTaHHS OUTETY, IMiJ Yac JOTOBIIl BIIEBHEHO 1 JOKIIAJIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.

CTyneHT CHpOMOXXHHMH 4YITKO Ta CTHUCIO 3pOOUTH JOMOBiIb, Ja€ TMPaBUIbHY
BIJINIOBIIb HA 3alUTAHHS OUIETY, ajie He 3aBX/JIM YIICBHEHUH B apryMeHTallii, 9Yu HE
3aBXKM KOPEKTHO ii GopMyITIoE.

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

CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI HAa MUTAaHHS OUIETy, HAMAaraeTbCs IaTH
BIJINOBIIb HA IIOCTaBJCHI 3alHWTaHHS 1 POOUTH CIPOOM apryMEeHTYBaTH CBOIO
MO3MIIi0, aJle HaJa€ HETOBHI, MOBEPXOBi, HEOOIPYHTOBAHI BiMOBi/I HA MOCTaBJIEHI
MTUTaHHS.

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

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

Maxcumanvha Kinokicmos 6anie 3a 0anow Gopmoro Konmpono cmanosums 40
(4 numanns no 10 banie)
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OuiHlBaHHA BUKOHAHHS KYPCOBOI'O MPOEKTY

ITapamerpu
OLIIHIOBAHHSA

KiabkicTh
0aJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 HIKAJIOI0

IHosicHIOBaJIbHA
3alHuCcKa

36-40

3mict pobGoTH  BiAmoBigae oOpaHiii TeMi; HasABHICTb YITKO
chopMynroBaHO1 MPOOIEMH; aIeKBAaTHICTh (HOPMYIIFOBaHHS 00’€KTa,
npeaMera, METH Ta 3a4ad  JIOCHIDKEHHS; BH3HAUEHHS CTYICHIO
PO3pO0IIEHOCTI TPOOJIEMH JTOCTI/DKEHHS; HASBHICTh IOCWIAHb Ha
BUKOPUCTaHy JIiTepaTypy Ta BiINOBIIHICTH OQoOpMIIeHHS poOOTH
CTaHJIAPTY; aJeKBATHICTh OOPAHUX METOJIIB MPEIMETY JOCITIHKCHHSI,
rpaMOTHE  BUKOPHCTAaHHS  MeToaiB  (mpormeaypa,  oOpoOka,
IHTepIpeTallis pe3yJbTaTiB); BUKOPUCTAHHS METOJIB MAaTeMaTUYHOT
CTaTUCTUKY, BIANOBINHICTP BHCHOBKIB METI Ta 3aBIaHHAM
nociipkeHHs. Po0oTa BUKOHYBanmach CHCTEMAaTHYHO Ta BYACHO
MoJiaHa Ha TMEPeBIpKYy HAYKOBOMY KEpIBHHKY y BiAMOBIAHOCTI i3
TUTAHOM BUKOHAHHS KYPCOBOTO TIPOEKTY.

31-35

3mict pobGoTH BiAmoBigae oOpaHiii TeMi; HasABHICTh YITKO
chopMynroBaHO1 MPOOIEMH; aIeKBATHICTh (HOPMYIIFOBaHHS 00’€KTa,
npeaMera, METH Ta 3a4ad  JOCHIDKEHHS; BH3HAUEHHS CTYICHIO
PO3pO0IIEHOCTI TPOOIEMH JTOCTI/DKEHHS; HASBHICTh IOCWJIAHb Ha
BUKOPUCTaHy JIiTepaTypy Ta BiINOBIIHICTH O¢oOpMIIeHHS poOOTH
CTaHJIAPTY; aJeKBATHICTh OOPAHUX METOJIIB MPEIMETY JOCITIHKCHHSI,
rpaMOTHE  BUKOPHCTaHHS  MeToaiB  (mpormeaypa,  oOpoOka,
IHTepIIpeTallis pe3yJbTaTiB); BUKOPUCTAHHS METOJIB MAaTeMaTUYHOT
CTaTUCTUKY, BIANOBINHICTF BHCHOBKIB METI Ta 3aBIaHHAM
nociipkeHHs. PoboTa BUKOHYBallach HE CUCTEMAaTHYHO Ta IMOJaHa Ha
MEepeBipKy HAYKOBOMY KEpPIBHHKY 3 MOPYIICHHSM IJIaHY BUKOHAHHS
KYPCOBOTO IPOEKTY.

21-30

3mict poboTH BimoBigae oOpaHiilt TeMi; ae Mae MOBEPXHEBHIA aHAJII3,
MaTepiad BUKIAJCHO HEMOCHIJOBHO Ta HeoOrpyHToBaHo. PobGota
BUKOHYBaJIaCh HE CHCTEMAaTHYHO Ta MOJ]aHa Ha TMIEPEBIPKY HAYKOBOMY
KEPIBHUKY 3 TIOPYIICHHSM IJIAaHY BUKOHAHHS KYPCOBOTO MTPOEKTY.

16-20

Po6oTa, ohopmiiena 3a BUMOramH, siKi Ipe/1’ SBIISIOTHCS 10 KYpPCOBHX
MPOEKTIB, ajle Mae€ HEeIOCTaTHRO KPUTUYHMK aHali3, Mmarepiai
BHKJIAJICHO HEMOCIIIOBHO Ta HeoOrpyHTOBaHO. OCHOBHI T€3U pOOOTH
PO3KpHTI, aje HEAOCTAaTHbO OOTPYHTOBAHI, HEYITKO C(HOPMYIHOBAHO
BHCHOBKH, ITPOTIO3HILIT 1 peKOMEHIaIlii.

6-15

CTyneHT BIATBOPIOE 3HA4YHY YacTUHY TEOPETUYHOTO MaTepiaiy,
BUSIBIISIE 3HAHHSA 1 PO3YMIHHA OCHOBHMX TIOJIOXKEHb 1 JIMIIE 3a
JOTIOMOTOI0 BUKJIa/laya MOKE BHITPABIISITH TOMUIIKU, Cepel SAKHX €
3HAa4YHA KUIbKICTh CYTTEBUX.

0-5

Po6oTa He HOCHTH MOCTITHHUIIBKOTO XapakTepy, HE Mae aHaji3y i He
BIJINIOBIIa€ BUMOTaM, SIKi TIPE]] SIBJISIFOTHCS JI0 KYPCOBHX MPOEKTIB. Y
po0OTi HEMa€e BUCHOBKIB 200 BOHM HOCSITh JICKJIIAPATUBHUHN XapakKTep.

I'padiuna
YacTHHA

16-20

I'padiuna dacTHMHAa SAKICHO BHKOHaHA, €JEMEHTH KpEeCJIeHb
MIArOTOBJICHI BIAIIOBIIHO JI0 BUMOT, 1[0 BUCYBAIOThHCH.

11-15

I'padiuna yacTuHA SKICHO BUKOHAHA, €IIEMEHTH KpeclieHb 0(OopMIIeH1
3 HE3HAYHMMHU 3ayBAXKCHHSIMH.

6-10

I'padiuna gacTHAa HU3BKOI SKOCTi, €IEMEHTH KPECJIICHb BUKOHaHI i3
MOPYIICHHSIMHU.

I'padiuna gacTHAa HU3BKOI SKOCTi, €IEMEHTH KPECJIICHb BUKOHaHI i3
CYTTEBUMU TIOPYIICHHSIMHU.

20




ITapamerpu
OLIIHIOBAHHSA

KiabkicTh
0aJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 HIKAJIOI0

3axucr podotu

36-40

JlomoBib JIOTIYHO MOOYI0BaHA, CTYJEHT YiTKO Ta CTUCIIO BHKIIATAE
OCHOBHI Pe3yJbTaTH JOCTIKEHHS, TOKa3ye TTUOO0K] 3HAHHS 3 MUTAaHb
TEMH, ONepye AAHUMH JOCTIDKEHHS, BHOCUTH TMPOTIO3HINI O TeMi
JOCITI/DKEHHS, TiI Yac JOMOBiAlI BMUIO BUKOPUCTOBYE TpadiuHy
YaCTHUHY, BIEBHEHO 1 JOKJIA/IHO BIAIOBIA€ HA MOCTABIICH] 3alIUTaHHS.

31-35

CTymeHT CHOpPOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yIbTaTH JTOCITIHKSHHS, 1a€ MPAaBUIILHI BIAMOBIJII HA BC1 3alTUTAaHHS,
aJie He 3aBK/I¥ YIIEBHEHUH B apryMeHTailii abo He 3aBXI1 KOPEKTHO 11
dhopmyITIoE.

26-30

CTymeHT CHOpOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yNnbTaTH  JOCHIPKCHHS, HAJe)KHO OOTPYHTOBYE  ITOJIOKEHHS
po0oTH, aje OIMyCKae HETOYHOCTI Y BIIMOBI/ISIX HA 3aITUTAHHSL.

21-25

CTylmeHT CHOpPOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yiabTaTH JIOCHIKEHHS, aJjieé JOIMYyCKAae CYTTE€BI HETOYHOCTI Yy
BIIMOBIASIX HA 3alWTaHHS, HE 3aBKAW HAJICKHO OOIPYHTOBYE
TIOJIOKEHHSI POOOTH.

16-20

CTymeHT  HEBINOPSAKOBAHO  BUKIAJa€  OCHOBHI  pe3yibTaTH
TOCIIDKEHHS, HAMAaracTeCa JaTH BiAMOBIAbL HA ITOCTABIIEH] 3aIIUTAHHS
1 poOUTH CITPOOH apryMEHTYBATH MOJIOKEHHS poOOTH.

11-15

CTyneHT  HEBHOPSAKOBAHO  BUKIAQNAE  OCHOBHI  pe3yNIbTaTH
JOCITI/DKEHHS, POOUTH CIPOOM apryMeHTYBaTH IOJOXKEHHS poOOTH,
Ha/Ia€ HEMOBHI, TTOBEPXOBi, HEOOTPYHTOBAHI BIAMOBIi Ha MOCTaBJIEHI
MTUTAHHS.

6-10

CTyneHT JeMOHCTpYeE 3aA0BUIbHI 3HAHHS 3 TEMH JOCITI/DKEHHS, aJie He
MO’KE€ BIIEBHEHO W YITKO BiAMOBICTH HA JOJATKOBI 3alTUTaHHS WICHIB
KOMICi1, Ta HaJIe)KHO OOTPYHTYBATH IMOJIOKEHHS pOOOTH.

0-5

CTymeHT  HEBIOPSAKOBAHO  BUKIAJa€  OCHOBHI  pe3yibTaTH
NOCTI/DKEHHSI, HE CIPOMOXHUN JaTh BIANOBINb Ha 3alHUTaHH,
BiJICTOIOBAaTH CBOIO TIO3HUIIIIO.
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8. Kpurepii oniHi0OBaHHS pe3y/ibTaTIB HABYaHHHA

Jlenne BigmijieHHst

3aoune BiggijieHHs

Bua podorn baan Bua podorn baan
Moayas 1
T1 JlaGopaTopna poboTa Nel 6 JlaGopaTopna poboTa Nel 6
3Ml1 T2 JlaGopaTopna poboTa Ne2 6 JlaGopaTopna poboTa Ne2 6
T3 Jlaboparopra pobdota Ne3 6 Jlaboparopra pobota Ne3 6
T4 Jlaboparopna pobota Ned 7 Jlaboparopna pobota Ned 7
D TS5 Jlaboparopna po6ota Ne5 7 Jlaboparopna po6ota Ne5 7
T6 Jlaboparopna po6ota Ne6 7 Jlaboparopna po6ota Ne6 7
T7 Jlaboparopna po6ota Ne7 7 Jlaboparopna po6ota Ne7 7
T8 [Tpaktuune 3anaTTs Ne8 1 [TpakTuune 3anaTTs Ne8 1
T9 [TpakTuune 3anaTTs Ne9 1 [TpakTuune 3anaTTs Ne9 1
T10 [Tpaktuune 3anatTs Nel0 1 [Tpaktuyne 3anatTs Nel0 1
TI1 [Ipaxtnune 3anstrs Nell 1 [Ipaxtiune 3anstrs Nell 1
3M3 T12 [Tpaktuyne 3anaTTs Nel? 1 [Tpaktuyne 3anaTTs Nel? 1
T13 [Tpaktuune 3anaTTs Nel3 1 [Tpaktuune 3anaTTs Nel3 1
T14 [TpaxTiune 3anartsa Neld 1 [IpaxTiune 3anartsa Neld 1
T15 [Ipaxtiune 3anstrs Nelb 1 [Ipaxtiune 3anstrs Neld 1
T16 [Tpaktuune 3auaTTs Nel6 1 [Tpaktuyne 3auaTTs Nel6 1
T17 IIpaxTrune 3ansaTrsa Nel7 1 IIpaxTrnune 3ansaTTsa Nel7 1
T18 [IpakTiune 3anstTa Nel8 1 [IpaxTiune 3anstTa Nel8 1
3M4 T19 [Ipaxtiune 3anstrst Nel9 1 [Ipaxtiune 3anstrss Nel9 1
T20 [Tpaxtiune 3anstrst Ne20 1 [TpaxTiune 3anstrst Ne20 1
T21 [TpaxTrune 3anstTa Ne2 1 1 [IpaxTiune 3ansTTa Ne2 1 1
T22 [IpaxTiune 3aHsTTss Ne22 1 [IpaxTiune 3ansTTss Ne22 1
ThincymMrorzis Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100
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Jlenne BigmijieHHs1 3aouHe BiagijieHHsI

Bua podorn baan Bua podorn baan

Monyuib 2 (KypcoBHii IPOEKT)

ITosicHIOBanbHA 3amMCKa 40 [TosicHIOBanbHA 3amMCKa 40
I'padiuna yacTrHa 20 I'padiuna yacTuHa 20
3axXUCT MPOEKTY 40 3axXUCT MPOEKTY 40
Cyma 100 100

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

SIKUX Mepeadavyac HaBYAJIbHA TUCIHUILIIHA

1. MynbsTuMeniitHe 06JiaIHaHHS.

2. JlaGopatopHuii cTeH ] AJisl TOCTIIKEHHS IJIOCKOT0 MOTEHI1aIbHOTO OOTIKaHHS
HECTUCJIMBOIO PIIWHOI0 OJMHUYHOTO NpO(diIs METOAOM EJIeKTPOrAPOANHAMIYHOT
aHaJortii.

3. JlabopaTopHuil CTeHA A JOCHIKEHHS JHWHAMIKM TOTOKY ra3zy B IJIOCKIN
TypOIHHIA peniTIi.

4. JJabopaTopHuil CTeHA NIl BUBHAYEHHS BTPAT B IUIOCKIM TypOIHHIM pemriTii Ta

KyTa BUXOJy MOTOKY.

10. PexoMeHna0BaHi [JKepesa ingopmauii

OcHoBHa JiTepaTtypa

1. 30ipHuUK 3aBAaHb Ta BOPAB 3 TEOPIi 1 IPOEKTYBAHHS TYpOIHHUX arperariB: HaBY.
nocionuk / I'.®d. Pomanoscekuii, C.I. Cep6in, M.B. Bamunenko, M.I1. Cenbko,
B.M. Ilatmaituyk, B.I. Xapuenko. Mukonais: HYK, 2012. 248 c.

2. Ilatnaituyk B.M. [IpoekTyBaHHs cTaliOHapHUX NapoBux TypOiH: y 2 4. Y.1:
Po3paxynok ogHoumniHAapoBux Typ6iH. Mukonais: HYK, 2020. 120 c.

3. Ilarnaituyk B.M. IlpoekTyBaHHSI CTalllOHApHUX MapoBUX TypOiH: y 2 4. Y.2:

Po3paxynok 6aratouuninaposux Typ6iH. Mukonais: HYK, 2020. 160 c.
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