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BCTYIl
AHOTALA

JlucuumuiiHa crpsiMOBaHa Ha 3aCBOEHHI 0A30BUX 3HaHb 1 BABYEHHSI TEOPETUUHUX
OCHOB KOMIT FOTEPU30BAaHUX CHCTEM MPOEKTYBAaHHA TYpOIHHMX arperariB, a TaKOX
OTPUMaHHS MPAKTUYHUX HABHUYOK B PO3POOII Cy4aCHUX KOHCTPYKUIA TypOIHHUX
YCTaHOBOK P13HOTO MPU3HAYECHHS.

JlucuuiuiiHa MOBMHHA HAJAaTU CTYJAEHTaM TJIMOMHHI MpoQeciiiHi 3HAHHS 100
TEOPETUYHUX 3acal, sKI JieKaTb B OCHOBlI Cy4YaCHHMX Ta NEPCIEKTUBHHUX
KOMIT'FOTEPU30BAHUX  CHUCTEMax MPOEKTYBaHHSA TypOoarperariB, MpOrpaMHOro
3a0€3Me4eHHs] KOMIT FOTEpPU30BaHUX CUCTEM MPOEKTYBAaHHS, 1H(OOPMALIHHOT MIATPUMKHI
KUTTEBOTO LIMKITY ra30TypOIHHUX arperariB pi3HOTO NpU3HAYEHHS.

BHacnigok BHUBYEHHS JUCHUUIUIIHM CTYAEHT O3HAaOMUTBCA 3 OCHOBaMU
MPOEKTYBAHHS Ta BUPOOHMIITBA MEPCHEKTUBHUX CXEM Ta KOHCTPYKLINA ra3oTypOIHHHX
arperaTiB 13 BUKOPUCTaHHSIM Cy4YacHUX 1H(OpMALIHHUX TEXHOJOTIH, 3 MOCIIJOBHICTIO
po3poOku Ta mpoekTtyBaHHs aetanedl I'TA Ta IOCHIIKEHHSM TIAPOJAMHAMIYHUX Ta
ra3o/IMHAMIYHUX NapaMeTpiB CHPOEKTOBAHUX BY3/IIB Ha 0a3l CHUCTEM 1H)KEHEPHOTO
aHamizy.

KuaiouoBi cioBa: mateMaThuyHe MOJEIIOBaHHS, YUCJIOBI METOAM, I1HXXCHEPHUU
aHasi3, 004KCIIOBANIbHA T1IPOIMHAMIKA.

Abstract

The discipline is aimed at obtaining basic knowledge and studying the theoretical
foundations of turbine units computerized design, as well as gaining practical skills in
the development of modern designs of turbine plants for various purposes.

The course should provide students with in-depth professional knowledge of the
theoretical foundations, which are the basis of modern and promising systems of
computerized design of turbine units, software of computerized design systems,
information support of the life cycle of gas turbine units for various purposes.

As a result of studying the discipline, the student will get acquainted with the
basics of design and production of advanced schemes and designs of gas turbine units
using modern information technology, with the sequence of development and design of
GTE parts and study of hydrodynamic and gas-dynamic parameters of designed units
based on engineering analysis systems.

Keywords: mathematical modeling, numerical methods, engineering analysis,
computational fluid dynamics.



1. Onuc HABYAJBHOI JMCHUILTIHA

i i XapakTepucThKa HaBYaIbHOL
l'any3p 3HaHb, cIENIANBHICTH

N . 4 e TUACIUILTIHA
HailimenyBaHHsI MOKa3HUKIB | (OCBITHS Iporpama), OCBITHIN
piBeHb Henna popma 3aouHa popma
HaBYaHHS HaBYaHHS
. . I'a3y3b 3HaHb: 14 "Enextpuuna
Kinbkicts kpeautiB — 10 3 P O06oB's13k0Ba

imKkeHepis”

qu[yniB -3 . CrieniansHicts: 142 Pik miaroroBku:

3MiCTOBUX MOAYINIB — 4 "Enepretuuse

[HUBiTyaIbHE HAYKOBO- MaImuHOOYy TyBaHHS " 13t 13t

TOCITiTHE 3aBJaHHS:

Kypcosa poboma OcBiTHA mIporpama:

— "I'a30TypOiHHI YCTAaHOBKH i
3aranbHa KUIbKICTb TOJIUH — X Cemectpu:
300 KOMIIPECOPHI CTaHIIii T | 24 | 14 | 24
Jlekuii
15ron | 15ron | 6ron | 8rox
JlabopaTopHi 3aHaTTS

30ron | 45ron | 14ron| 22 rox

TUXKHEBUX TOJIMH IS Camocriiina po6ora

€HHO1 ()OPMH HaBYAHHSI: P .
SYHHTOI?HPI:X _3 a4 OCBITHII/I.plBeHI)Z Apyruii F705Zl ]F'EZ ]r-gg i‘fﬂo
T ’ (MaricTepchkuit)
CaMoCTiiHOT po6oTH InauBinyanbHi 3aB1aHHs
cryaeHTa — 5 Ta 8. - | xr | - | Kkp

Buna konrpouo: 3anik (1-it cemectp),
3aJliKk Ta KypcoBa podora (2-i
CEMECTD)

dopMa KOHTPOJIIO: KOMOIHOBaHA

2. MeTa BUBYCHHS HABYAJLHOI JMCIMIIIIHHA

MeToro BHMBYEHHS HaBYaJIbHOI JUCHUIUIIHA ' KOMIT'IOTEpU30BaHI CHCTEMH
MPOEKTYBAHHS Ta30TYpOIHHUX YCTAHOBOK € ()OPMYBaHHS y CTYJEHTIB BIANOBIAHO J10
OCBITHBO-TIPO(ECIHHOT TPOrpaMH TAKUX KOMIIETEHTHOCTEH:

» [K-1.3gaTHicTs pO3B’sA3yBaTH 3a4adli JOCIIAHUUBKOrO Ta/ad0 1HHOBAIIHHOTO
XapakTepy y ranaysl eHepreTH4HOro MallnHOOy TyBaHHS.

] CK 01. 3gaTHicTh 3aCTOCOBYBATH CIICIliayli30BaH1 KOHIENTYallbHI 3HAHHS, 10
BKJIIOYAIOTh ~ Cy4YaCHI ~ HAyKOBI  3700yTkM B  cepi  €HEpreTMYHOTo

MaluHOOY/1yBaHHS.




CK 06. 3natHicTh ~ MpOEKTYBaTH  Ta  €KCIUlyaTyBaTH  €HEpreTuyHe 1
TEIJIOTEXHOJIOT1YHE 00J1aTHAHHS.

CK 09. 3partHicTh po3po0asTH (PI3MYHI ¥ MaTeMaTH4HI MOJENl MpOLECIB B
ra3oTypOiHHMX YCTaHOBKAaX, a TaKOXX B CHCTeMaxX Ta MeEXaHi3MaX, SKi iX
00CIIyTOBYIOTh, 3 AaHAII30M PE3YJIbTATIB 1 PO3POOKOI0 METOIUK PO3PAXYHKY.

CK 10. 3natHicTh pO3pOOISITH METOJUKH PO3PAXYHKIB 1 MPOBEACHHS AOCTIIKEHb
IPU MPOEKTYBAaHHI ra30TypOIHHUX YCTAHOBOK Ta KOMIIPECOPHOTO OOJIaJHAaHHS 3

BUKOPUCTaHHSAM CY4YacHHUX 1H()OpMALIHHUX TEXHOIOTIH.

3. IlepenymMoBHM AJ151 BUBUYEHHS AMCHUTILIIHA

[lepenyMoBOIO JJ1s1 BUBUEHHS APYTOro MOYJISl TUCUUIUIIHU € OCBOEHHS MaTepialy

mucuuiutiay - 'Teopiss  poOOYMX  MpPOLECIB  ra3oTypOIHHUX  YCTAaHOBOK'", KU

BUKJIAJIA€ThCA ¥ 1-My HaBYAJIIbBHOMY CEMECTPI.

4. OuikyBaHi pe3y1bTaTH HABYaAHHA

BuBueHHs HaBYalbHOT MUCHMIUIIHU mepeadadae (GopMyBaHHS Ta PO3BUTOK Y

CTYJI€HTIB TaKMX MPOTrPAMHUX Pe3yJbTATIB HABYAHHS'

PH3. ®opmyntoBaTd 1 po3B’sI3yBaTW CKJIAJIHI IHXEHEPHI, BUPOOHUYI Ta/abo
JOCIHIAHUIBKI 3ajJayl MiJ Yac MPOEKTYyBaHHS, BHUIOTOBJIEHHS 1 eKCIUlyaTallii
€HEPreTHYHOro OO0JIaJIHAHHS Ta CTBOPEHHS KOHKYPEHTOCHIPOMOXXHHX PO3POOOK,
BTUICHHS PE3yJIbTATIB Yy IHHOBALIMHUX MPOEKTAaX.

PH6. BukopuctoByBatn  METOAM  MOJEIIOBAHHS, a  TakoX  MeToau
€KCIIEPUMEHTAIbHUX JOCHIKEHb 3 METOI JEeTalbHOIO BHUBYEHHS TEIJIO- 1
MacOOOMIHHHX, TI1IpaBIIYHUX Ta IHIIUX NPOLECIB, SKI BiIOYyBalOThCS B
TEXHOJIOTTYHOMY OOJIaJJHAHHI Ta 00’ €KTaX EHePreTUYHOrO0 MAIIMHOOY1yBaHHS.
PHS. Po3po06asiti, oOupaTu Ta 3acTOCOBYBaTH €(EKTHBHI PO3PAXYHKOBI METOIU

PO3B’sI3aHHS CKJIAAHUX 33/1a4 €HEPreTUYHOTr0 MAIIMHOOY 1yBaHHS.



= PH 14. BuxopuctoByBaTH cyyacHl iHpOpMaIliiiHi CHUCTEMH Ta TEXHOJIOTll Mpu

MPOEKTYBaHHI ra30TypOIHHUX YCTAHOBOK Ta KOMIIPECOPHOTO 00JIaIHAHHS.

5. IIporpama HaBYAIBLHOI AMCIUNJIIHHA

Monyasb 1 (mepummii cemecTp)

3micToBuii Mmoayab 1. Meron kiHieBux enemeHTiB B cuctemax CAE.

Tema 1. Ormsan cucrem CAE. MoXnIMBOCTI MOJEIIOBaHHS [Jis MPOLECIB B
ra3oTypoiHHUX ABUTyHaX. [IoHATTS Mactep-moneni Ta macrep-npouecy [1]. cTop. 60-
88, [2]. crop. 200-221.

Tema 2. Moayni Ta MOKIMBOCTI IporpaMHOro komiuiekcy Ansys [1]. ctop. 50-
o4,

Tema 3. Metox kiHueBux ejgeMeHTIB. OCHOBHI HOHATTA. [IOHATTA KIHIIEBOTO
eJeMEeHTY. AJITOpUTMH Ta METOAM MNOOYAOBH KIHIEBO-EIIEMEHTHHX PO3PAXyHKOBUX
CITOK 3ac00aMH MPOrpaMHOro KoMIuiekcy Ansys [2]. crop. 22-26, [3].

Tema 4. Ilo6ynosa nporpamu MKE. O6nik HeminiiiHocTi B npouenypax MKE.

Metoau ontumisariii B ilxkeHepHOMY aHami3i [2]. cTop. 26-28.

3micToBuit Mmoayasb 2. Meroau npoekryBaHHsa [T/l Ta iioro yactuH 3a

JIOTIOMOTOI0 METO/Ty KIHIIEBUX €JIEMEHTIB.

Tema 5. IlepcniekTuBH PO3BUTKY KOHCTPYKIIM Ta MeToAiB npoekTyBaHHs [ T/]
[2]. cTop. 288-299.

Tema 6. Metoauka po3paxyHKy JJOMATOK Ha MILHICTh B TPUBUMIPHINA MOCTAHOBLII
[2]. cTop. 79-84.

Tema 7. MeTo0sI0TisI YUCIOBOIO MOJENIOBAHHSA Aa€pPOJMHAMIYHUX Teylid B

TypOiHax ta kommpecopax [2]. crop. 191-207.



Tema 8. Meronomnorisi po3paxyHKIiB TEIJIOBOIO CTaHy OCHOBHUX €JIEMEHTIB

TypOiH 3a JOMOMOTOI0 YUCIOBUX MeToaIB [2]. cTop. 213-225.

Monyas 2 (apyruii cemecTp)

3micToBuii MoayJb 3. Teopis Ta npukiaau 3acrocyBandss MKE mist BupimeHHs

3aJ1ay MITHOCTI Ta TEIJIONPOBITHOCTI

Tema 9. PiBHSIHHS ’KOPCTKOCTI KiHIIeBOTO enemMeHty [1]. crop. 14-16.

Tema 10. Pisusiaast MKE. I'pannyni Ta movatkoBi ymosu [1]. ctop. 16-20.

Tema 11. Bupimenns pisassub MKE. Anaini3 pesynbratis pimenns [1]. ctop. 20-
24.

Tema 12. 3actocyBannsa merony MKE nnst po3paxyHky ¢pepMoOBOi KOHCTPYKIIIi
[1]. cTop. 24-32.

3micToBuii moayJasb 4. Teopisa 3actocyBanHs MKE niis Bupimenns 3anau

riIpora3oiuHaMiKu

Tema 13. PiBusinnst pyxy pinunu. PiBasuus Has'e-Croxca [3]. po3n. 1.2, 5.2.1.
Tema 14. Ornsag mojened TypOyJieHTHOCTEH /T Tedii piaunu [3]. po3n. 4.

Tema 15. ['pannuHi yMOBH AJIs1 337124 YACIIOBOI riipoaunamiku [3]. po3a. 4.13.
Tema 16. MogentoBaHHS NOTOKIB y JIONATOYHUX MAIIMHAX 3 CHUCTEMOIO

KOOPJMHAT, 1110 o0epTaeThes [3]. po3. 2.

Monyas 3 (KypcoBa po6oTa)

[nnuBigyanbHe HayKOBO-IOCHiAHe 3aBaanus [1]. crop. 20-35, [2]. cTop. 89-124.



TeMaTHYHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA

KinekicTs roauu

nerHa Gopma 3a04yHa Gopma
Has3Bu 3MiCTOBUX MOJYIIB 1 TEM o y ToMy umcni o y ToMy umcni
g g
5} S pe o 5} S Q o
> = E = o = £ = o
Mopyas 1 (mepuuii cemecTp)
3micToBuii MoayJb 1. Meton kiHneBux eneMeHTiB y cucremax CAE.
Tema 1. Ormsin cucrem CAE. MoxIHBOCTI
MO/IEJTFOBAHHS JUTSt poIeciB Bl5] 2 3 4 9 lisl 11 -1211w
ra3oTypOiHHUX JIBUTYHAX. [TonsTTs
MacTep-MO/IeNi Ta MacTep-IpoIiecy.
Tema 2. Moagyni Ta  MOMIJIHBOCTI 15 2 3 4 9 15| 1 3 o | 10
MPOrPAMHOTO KOMILIEKCY Ansys.
Tema 3. Meroa KIiHIEBUX €IEMEHTIB.
OcHoBHI MOHATTSA. IIOHATTA KIHIIEBOTO
€JIEMEHTY.  ANropuT™MM Ta  METOJU 15| 2 3 4 9 lisl 11 -1211w
o0y 108U KIiHI[€BO-EJIEMEHTHUX
PO3paxyHKOBHX CITOK 3acobamu
MPOrPAMHOTO KOMILIEKCY Ansys.
Tema 4. [Todynosa nporpamu MKE. O6:ix
HemiHiiHOCTI B iponieaypax MKE. Meromu | 15 | 2 - 4 9 |15 - | -| 11|14
ONTHUMI3aIlii B IHKEHEPHOMY aHaNi31.

Pazom 3a 3micToBuUM Moaynem 1 60 | 8 - 16 | 36 |60 3 | — | 7 | S0
3micToBuii Mmoayab 2. Meroau nipoexryBanss [ T/ Ta #ioro yacTHH 3a TOTIOMOTOI0 METOTy KiHI[EBHUX
€JIEMEHTIB.

Tema 5. [TepcnextuBu PO3BUTKY
KOHCTPYKIIH Ta MeToaiB mpoektyBanHs | 15 | 2 - 4 9 |15 1| -] 2|12
I'TAH.
Tema 6. Metoauka po3paxyHKy JIOMATOK
} 0. VICTOANKA POSPAXYHY JONATOKl 5| 2 | = [ 4 | 9 15| 2 [ -2 |12
Ha MIIHICTh B TPUBUMIPHIH ITOCTAHOBIII.
Tema 7. Mertononoris YHCIIOBOTO
MOJICTIOBaHHSA aepoAnHaMiuHuX Teuid B | 15 | 2 - 4 9 |15 1| -] 2|12
TypOiHaX Ta KOMIIPECOPax.
Tema 8. Mertononoris PO3paxyHKIB
TEIUIOBOTO CTaHy OCHOBHHMX eneMeHTiB | 15 | 1 - 2 12 |15 - | - |1 1 |14
TypOiH 32 JOMTOMOTOI0 YHCIOBHX METO/IIB.
Pazom 3a 3micToBUM MotysieM 2 60 | 7 - 14 1 39 |60 3 | — | 7 |50
Yceboro roaus 3a moayJsem 1 | 120 | 15 - 30 | 75 |120] 6 | — | 14 | 100




Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM

Kinekicts roauu

nerHa Gopma

3a04yHa Gopma

YChOTO

y TOMY YHUCIi

y TOMY YHUCIi

o
=

126
Cc.p
YChOIO

o
=

126

c.p.

Monayas 2 (apyruii cemecTp)

3micToBuii MmoayJnb 3. Teopis Ta mpuknaau 3actocyBanuss MKE s BupinieHHs 3a1a4 MIIIHOCTI Ta

TETUIOTPOBITHOCTI
Tema 9. PiBHSHHS KOPCTKOCTI KIHIIEBOTO 12| 2 3 6 2 12] 1 3 3 8
EIIEMEHTY.
Tema 10..P1BH$IHH$I MKE. I'panuuni Ta 111 2 3 5 3l 1l -13l7
MOYaTKOB1 YMOBH.
TeMa.ll. Bnpugeﬂgﬂ piBHsHb  MKE. 11| 2 3 6 3 |l 1] 213 7
Amnaini3 pe3ynbTariB pilIeHHS.
Tema 12. BaCTOC}/BaH'}.ISI MEeToaY MKE g | o 3 6 s lul1l-121s
PO3paxyHKy (pepMOBOi KOHCTPYKILii.

Pazom 3a 3microBuM Mo aynem 3 45| 8 - 24 | 13 |45 4 | - |11 ] 30
3micToBuii moayJb 4. Teopis 3acrocyBanHss MKE 1ist BupilieHHs 3a/1a4 TipOra3oAuHaAMIKH
TgMa 13. P'IBHHHHSI pyxy  pimaHu. [ 5 5 3 6 s ll 1213 s

PiBusinas Has'e-Crokca.
Tema 14. } Ornsig . mozemed (4. |, 3 6 3 11l 1 _ |3 7
TypOyJIEHTHOCTEH [T TeUill piHHU.
Tema 15'.. .rpaHI/I‘-IHl.yMOBI/I s sapad | qq | o 3 6 3 |1l 1] 213 7
YHCIIOBOT TAPOIMHAMIKH.
Tema 16. MogenioBaHHs  MOTOKIB Y
JOMAaTOYHMX  MamuHax 3 cucremoro | 11 | 1 - 3 7 111 1| -1 2 8
KOOP/MHAT, 110 00epTAETHCA.

Pazom 3a 3micToBUM MoyseM 4 45| 7 - 21 | 17 |45] 4 | - | 11| 30

Yceboro roaus 3a moaysem 2 | 90 | 15 - 451 30 90| 8 | - | 22| 60
Moayas 3 (kypcoBa podoTa)

Indopmaniitnuii nomryk 6 - - - 6 |6 -] -]1-1]6
Onmc mporpaMHOro KOMIUIEKCY Ansys
Workbench Academic #oro crpykrypu, | 8 - - - 8 8l -1 -1-128
MOYKJIMBOCTEN Ta rajly3eil 3aCTOCYBaHHS.
[ToOymoBa TPUBUMIPHOI MOJENI JIOMATKA
abo 1moi pgeramt I['T/], 3rimHO cBOrO 12| - 3 3 vlol- -1

KpECITIeHHS, BUKOPHUCTOBYIOYH
iHcTpymenTapiit CAD nporpam.

10




Kinekicts roauu

nerHa Gopma 3a04yHa Gopma
Ha3Bu 3MiCTOBHUX MOYJIIB 1 TEM o y TOMy "mcii o y TOMy "mcIi
—~
g g
: © |
o o o Q Q, o
~ = = = 1) ~ = = = 1)
Mopanbuuii anamiz gerani I'T/I. 16 - - - 16 |16 | - - - | 16

BukoHaHHS TiIpoAMHAMIYHOTO aHAII3Yy,
BU3HAYMBIIN OCHOBY Ta pamianbHy cuiy, | 10 | - - - 10 10 - | - | - | 10
110 JiIOTh Ha JIOMATKYy.

BukoHaHHSI CTaTUYHOTO aHAJI3y MIIHOCTI
JIOTIATKH, BPAXOBYIOUH HABAHTAKCHHS BII 9 3 3 3 9 9| I 9
BIIIIEHTPOBUX CHJI Ta TIIPOJUHAMIYHHUX
CHWJI JIFOYMX Ha TIEPO JIOTIATKH.

BuKoHaHHS TEMJIOBOTO aHaNi3y JIOMATKH,

10 | - - - 10 |10 - | -] -110
BHU3HAYMBIIIY TI0JI€ TEMIIEPATYp JIOTATKH.
Omnuc poLEeaypH NMPOBENCHMX | 3 3 B 7 20 I I I
PO3paxyHKIB Ta aHaJi3 Pe3yabTaTIB.
OdopmieHHs po3paxyHKoBo- | B B B 5 S P I I
MOSICHIOBAJIBHOT 3aIUCKH.
3axuct po6oTH. 6 - - - 6 6| -|-|—-16
Yceboro roaus 3a moayaem 3 | 90 | - - - N | -1-1-19
Pa3om 3a kypcom | 300 | 30 - 75 | 195 | 00| 14 | — | 36 | 250

Temmu s1a00paTOPpHUX 3aHATH

KinpkicTs roauu
Ne
/ Ha3sa temu JeHHa | 3ao4Ha
3/l
dopma | dopma
I'padiunmii inTepdeiic Ansys Workbench. Po6oTa 3 mpoextom B Ansys
1 4 2
Workbench
2 I'padiunmii inTepdetic moayns Design Modeler 4 2
3 VYrpaBiiHHS MaTepiajlaMH Ta iX BIaCTUBOCTAMHU 4 2
4 | I'enepanist KiHIIeBO-eIeMeHTHOI ciTku B Ansys Workbench 4 2
5 [ToOynoBa KiHIIEBO-€JIE€MEHTHOI TETPACAPUIHOT MOET] 3 TPU3MATHUYHUM 4 5
IapoM TETUIO0OMIHHHKA
6 [ToOynoBa KiHIIEBO-€I€MEHTHOI MOJIENTi 3 TETPACAPUIHHUX €JIEMEHTIB 4 5
KaMepu 3TOPSTHHS
7 [ToOymoBa KiHIIEBO-EIEMEHTHOT MOJIEITi JIOMIATKU Ta JIOMIATOYHOTO 4 1
KaHaIly 3 TeTpaeAPUIHUX EIEMEHTIB
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Kinekicts roauu
Ne
/ Ha3sa temu JeHHa | 3a04Ha
3/l
dopma | dopma
8 3aB/aHHs TPAHUYHUX YMOB Ta €KCIOPT KiHIIEBO-EJIEMEHTHUX CITOK 2 1
Ycboro roaun 3a moayJiem 1 30 14
9 Cratnunuii  KOHCTpyKmiHUK aHami3. [lochimoBHICTE  BHpIIEHHS 2 1
CTaTHYHOI 3a/1a4i (yactiHa 1)
10 CratnuHuii  KOHCTpyKmiHUK  aHami3. [locnimoBHICTE  BHpIIEHHS 2 1
CTaTHYHOI 3a/1a4i (YacTHHA 2)
11 | CrauioHapHuii TeruIoBUil aHami3 4 2
12 | JliniifHU# KOHCTPYKIIHHUH aHai3 4 2
13 | MopanbHMIi aHAII3 KPUITKKA MOTOpa a00 JOMaTKH 4 2
14 CraTuyHMI KOHCTPYKUIHHUHN aHaNI3 JIOMATKA HAaBaHTaXEHOT 4 2
BiJILICHTPOBOIO CHJIOIO
15 CraTuyHMI KOHCTPYKUIHHUHN aHaI3 JIOMATKA HAaBaHTaXEHOT 4 2
BIJILIGHTPOBOIO Ta TIPOANHAMIYHUMH CUIAMHU
16 | MopanpHMIA aHAJI3 HABAHTAKEHOT JIOTIATKU 4 2
17 | TeroBuit aHaNi3 JTOMATKHU 3 AUCKOM 4 2
18 | TeruoBuii HecTaiOHAPHUI aHAIII3 0XOJIOKYBAHOI JIOTIATKH 4 1
I"enepartist po3paxyHKOBOI MOJIENI CTYNEH] JIOMAaTOYHOI MAllIiHU 32
19 2 1
nonomoroto Ansys CFX
20 AHai3 pe3yiabTaTiB OTPUMAHUX MIPH PO3PaXyHKY CTYIICHS 32 2 1
nornomoroto Ansys CFX
21 Brmus 06panoi Moieni TypOyIeHTHOCTI Ha pe3yIbTaTH YHUCIOBOTO 2 1
EKCTIEPUMEHTY
29 Onrtumizaltis reoMeTpii cTyneHi Ha 6a3i pe3yapTaTiB OTpUMaHHX 32 2 1
JOTIOMOTO0 YHCIIOBOTO MO/IEITFOBAHHS
23 | l'imponmHaMiHuit aHAITI3 IUKJIIOHHOTO cemaparopa 1 1
Ycboro roauH 3a MoayJiem 2 45 22
Pa3om 3a kypcom 75 36
CamocriitHa podora
Posnoain roauH camocTiiiHOT poOOTH 1Jis CTYIEHTIB JE€HHOI Ta 3a04HOi (popm
HaBYaHHS:

— IMACOTOBKA 10 JEKIIHHNUX 3aHITh — | roguHa Ha 1 IeKIio;
— MIATOTOBKA J10 JIabopaTopHux 3aHsATh — 1-3 roa/1 pobory;

— MATOTOBKA J0 KOHTPOJIbHUX 3axodiB — (15-30) roxa. Ha 1 3axi.
12



Po3nmoais yacy camocTiiiHOI podoTH

KinpkicTs roauu

j\i Bun pobotu JeHHa | 3ao4Ha
dopma | dopma
Mopyas 1 (mepuuii cemecTp)
1 [TinroroBka 10 1a60paTOpHUX POOIT 16 24
2 [TinroToBKa 10 MOAYIBHUX KOHTPOJIBEHUX POOIT 29 46
3 | Hixroroska 1o 3aiKy 30 30
Ycboro roaus 3a moayJiem 1 75 100
Mopyas 2 (apyruii cemectp)
1 | IlinroroBka o 1abopaTopHUX POOIT 15 30
2 | inroroBka 10 eK3aMeHy 15 30
Ycboro roauH 3a MoayJiem 2 30 60
Moayas 3 (kypcoBa podoTa)
1 | BukonanHs KypcoBoi poOoTu 90 90
Ycboro roauH 3a MoayJiem 3 90 90
Pa3om 3a kypcom 195 250
InguBigyasibHe HAYKOBO-10C/IiIHE 3aBIAHHS
(kypcoBa poo6ora)
B  inauBigyadbHOMY  HAayKOBO-IOCHITHOMY 3aBAaHHI (KypcoBii  poOOTi)

BUKOHYETBCS MOOYTyBa TPUBUMIPHOT MOJIEJII IeTall Ta30TypOIHHOrO ABUTYHA (JIOMATKU

OChOBO1 TypOiHM a00 OCHLOBOTO KOMIIpEcopa) Ta IOCHIKEHHS ii MIIHOCTHOTO Ta

TEIJIOBOTO CTAaHy Mij] IE€BHI BUXIJHI NapaMeTpH Ta YMOBH €KCILTyaTallii.

B mpouieci BUkoHaHHA poOOTH CTYJEHT: OyJye TPUBUMIPHI F€OMETPUYHI MOJEII

CHGMGHTiB, 3 SKHMX CKJIQAETHCA ICTaJlb, BUKOHYE MOACIHOBAHHS HOBGI[iHKI/I I[eTaJIi B

poboUYnX yMOBax razoTypOIHHOIO JBUTYHA 3a JIOIMOMOI'OI OJHOTO 3 MOAYJIIB aHali3y

nporpaMHoro komruiekcy Ansys Workbench Academic; odopmitoe mosicHIOBaJIbHY

3anucky 3a Bumoramu €CK/I, ne neranpHO onucye npoiec NpoBeIeHHs pO3paxyHKIB Ta

aHayi3ye OTpUMaH1 pe3yJbTaTu.

OCHOBHI €Tanu KypcoBOI'O MPOEKTYBAHHS:
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*  iHpopMaUIiHUN MONIYK;

=  onuc nporpamHoro kommiekcy Ansys Workbench Academic, fioro cTpykrypu,
MOXKJIMBOCTEN Ta rajly3ei 3aCTOCYBaHH;

*  noOyaoBa TPUBUMIPHOT MojeNi JionaTku abo iHmoi nerani ['T/l, 3rinHo cBoro
KpecJeHHs, BUKOpUCTOBYIouH iHCTpymMeHTapiit CAD nporpawm;

. MomaneHui anani3 geram I'T/I;

"  BHUKOHaHHS TIIPOJAMHAMIYHOIO aHali3y, BHU3HAYMBIIM OCHbOBY Ta pajiajbHy
CUJTy, IO AIIOTh HA JIOMATKY;

"  BHUKOHAHHS CTaTUYHOI'O aHaJ13y MILIHOCTI JOMATKH, BPAaXOBYIOUM HABAHTAKECHHSI
BiJl BIAIIEHTPOBUX CWJI Ta TJIPOJAUHAMIYHUX CHJI, JIFOUMX HA MEPO JIOMATKY;

"  BHUKOHAaHHS TEIUIOBOI'O aHaji3y JIONMAaTKW, BU3HAUMBILK TII0J€ TEMIEPATYp
JIOTIATKHU;

"  OMNHUC NPOUEAYPH MPOBEACHUX PO3PAXyHKIB Ta aHAJI3 Pe3yJIbTATiB;

*  0pOpMIIEHHS PO3PAXyHKOBO-TOSCHIOBAJIBHOT 3aIIUCKH;

" 3aXUCT pOOOTH.

Ha BukoHanHs1 KypcoBoi po6oTH BiiBOAUTHCA 3 kpeauTH (90 roguH caMOCTIMHOT

poOOTH y 2-My HaBYAIBHOMY CEMECTPI).

6. MeToau HAaBYaHHS, 32C00M AIaTHOCTHKH pPe3y/bTaTiB HABYAHHSA Ta METOAHU

IX IEMOHCTPYBAHHS

HaGyrts 37100yBauamMu  KOMIIETEHLIA  3a0e3MeuyeTbcsl 4Yepe3  3aCBOEHHS
HABUYAJILHOTO MaTepially y BUIJISAl JEKIIAHUX 1 JIaOOpaTOPHUX 3aHATh, BUKOHAHHS
HayKOBO-JIOCJIIHOTO 3aB/IaHHS Ta CAMOCTIMHOT pOOOTH CTYJICHTIB.

OCHOBHUMU METO/IaMH HABYAHHS 3 JUCLUIUTIHHU €:

1. TloscHIOBaNbHO-UTIOCTPATUBHUI METOJA, 3a JIONOMOIOI0 MOBIJOMIICHHS Ta
3acBO€HHA 1H(OpMaNli Ha JEKUIMHUX Ta J1abOpaTOpHUX 3aHATTAX CIOBECHUMH U
HAOYHHUMH 3aCO0aMHU.

2. IlpobneMHMIA METOJ, KOJIM Ha JIA0OPATOPHUX 3aHATTAX YTBOPIOKOTHCS MOIIYKOBI
CUTYyallil, PO3BUBAETHCS AKTUBHICTh, CAMOCTIAHICTb, TBOpPYl 3A10HOCTI 3700yBayiB
OCBITH.
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3. JlocniaHuIbKUM — TBOpYE 3aCTOCYBaHHS 3HAHb, OBOJIOJIHHS METOAaMU
HAyKOBOT'O MI3HAHHS, (POPMYBaHHS JOCBIY CAMOCTIHHOIO HaAYKOBOT'O MOIIYKY.

SAx HaouHWI Marepian Ha JIEKUIAX 3aCTOCOBYIOThCS MYJbTUMEJINMHI clailiu Ta
JIEKL1HH1 TIEMOHCTpALIii.

3 METOI pO3’SICHEHHS HAWOUIBII CKJIAJHUX MUTAHb JUCUUIUIIHU Ta MiJIBUIICHHS
AKOCTI BUKOHAaHHA 3aBJaHb JIADOpPATOPHUX pOOIT MPOBOAATHCS TPYHOBI Ta
IHAUBINYadbH1 KOHCYJBTAIIT 32 PO3KIaI0M Kadeapu.

[lin yac kapaHTUHY 3aHSTTS TOBHICTIO MPOBOJSATHCS AUCTAHILINHO B PEXUMI
BiJIeOKOH(EpEHI1 32 TONOMOI0I0 OHJaH-TIaTgopmu Z00m.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JIEMOHCTPYBAHHS PE3yJIbTATiB HABUAHHA 3
auciuiutiay "KoMI 1oTepu30BaHi CUCTEMH MPOEKTYBAHHS Tra30TypOIHHUX YCTAHOBOK'
€:

— BUKOHAHHA JJaOOpaTOPHUX POOIT;

— BUKOHAHHS MOJYJbHUX KOHTPOJIBHUX POOIT;

— BUKOHAHHA KypcOBOi po0oTH;

— 3aJiK (nepiuii cemecTp);

— eK3aMeH (Ipyrui cemectp).

7. ®opMH MOTOYHOIO TA MiIAICYMKOBOI0 KOHTPOJII0

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

[TincymMkoBa ceMecTpoBa OIlIHKA BKJIIOYA€E B ce0€ OLIHKH 3 MOTOYHOTO KOHTPOJIIO 1
OLIIHKM 3aKjloyHOro 3aniky (y mnepuiomy cemecTtpi) abo ek3ameHy (y Apyromy
ceMecTpi). Y KOXHOTO KOMIIOHEHTa CBOS 4YacTKa B 3arajibHid CUCTEM1 OI[IHOK. Y
MPOMDKHHUX OI[IHKAaX CTYAEHT MOke HaOpaTu mMakcumym 60 OauiB. [1inq koMmoHeHTOM
MPOMDKHUX OLIHOK PO3YMIIOTHCSI MOTOYHI OLIIHKKA HPOTATOM CEMECTpPy (AKTHBHICTb,
y4acTh B IUCKYCISIX; BAKOHAHHS 3aB/JIaHb T 1HIIE).

[ToTouHMi1 KOHTPOJb MPOBOJUTHCS HA KONKHOMY JAOOPAaTOPHOMY 3aHSTTI Ta 3a
pe3ysibTaTaMi BUKOHAHHA 3aBJaHb CaMOCTIIHOT poboTu. BiH nepenbavae oniHOBaHHSA
TEOPETUYHOT MIATOTOBKM 3100yBayiB BHILOi OCBITH 13 3a3Ha4€HOI TeMU (y TOMY YHCII,

CaMOCTIIHO ONpalbOBAaHOTO MaTepiay) Mij yac poOOTH Ha JaOOPATOPHUX 3aHATTAX.
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[luToma Bara 3akJIFOUHOI'O €K3aMeHy (3ajliKy) B 3arajbHii cucteMi OliHOK — 40
O0aaiB. IlpaBo 371aBaTH 3aKIIOYHHMM €K3aMeH (3aJIiK) HANA€ThCsl CTYIEHTY, fAKIA 3
ypaxyBaHHSIM OTPUMaHUX OalliB MPOMDKHUX OILIHOK 1 3aKJIIOYHOrO €K3aMeHY (3aJliKy)
Moxe HaOpatu pa3zom He MmeHie 60 O0axaiB. IlizicymkoBa ceMecTpoBa OIlIHKA € CyMOIO
MPOMIKHUX OIITHOK 1 OI[IHKU €K3aMEHY (3aJTIKY).

Ex3amen (3amik) mpoBOAMTHCS y KOMOIHOBaHIM (opmi (IMCBMOBI BIANOBIAI Ta
ycHUH 3axucT). [Jo 6inery BXoauTh yoThpu nutanHs. KojkHe nutanHs ouiHIOEThCS y 10
OatiB.

BukoHaHHS 1HAMBIIYaJIbHOIO HAYKOBO-JAOCIIIHOTO 3aBAaHHS (KYypCOBOi poOOTH)
OI[IHIOETHCSI OKPEMO.

3apaxyBaHHSl KPEIUTIB HABYAJIBHOI'O KYpPCYy MOKJIMBO TUIBKU MICIIA JTOCATHEHHS
pe3ynbTatiB, 3amnanoBanux PITHJI, mo BupakaeTbcst B OJHIM 3 MO3UTUBHUX OIIHOK,

HCpGI[6&‘IGHI/IX YUHHHUM 3aKOHOJAaBCTBOM.

MakcnuMaJabHa KiJIBLKIiCTEH 0aJ1iB

dopMa KOHTPOJIIO
[enna ¢popma 3aouHna ¢popma

Mopyas 1 (mepuuii cemecTp)

Bukonanss 1abopaTopHux pooit 8 x 4 6aym = 32 Ganu 8 x 4 6aym = 32 Ganu

BukoHaHHS MOJTyTbHUX KOHTPOJIBHUX POOIT 2 x 14 6aniB = 28 GaniB | 2 x 14 6aniB = 28 OaiiB

3amix 40 GainiB 40 GainiB
Beboro 100 100

Moayas 2 (apyruii cemecTp)

Bukonanss 1abopaTopHux pooit 15 x 4 6amu = 60 6aniB | 15 x 4 6anu = 60 GaniB
Ex3amen 40 GaxniB 40 Gaxnis
Bceboro 100 100

Monay.ab 3 (kypcoBa po6oTa)

[TosicHIOBaNIbHA 3aMTUCKA 40 Gaxnis 40 GaxniB

LimrocTpaTtuBHa YacTHHA 20 Gaxnis 20 Gaxnis

3axuct poboTn 40 Gaxnis 40 Gaxnis
Bceboro 100 100
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Bukonanus

JabopaTopHoi Kpurepii ouinropanus
podotu
PoGoTa BUKOHaHA Yy BCTaHOBJCHHMH TepMiH. BHKOHaHa CcaMOCTIHHO, YITKO
4 chopMynBOBaHi 1T, 3aBJaHHS Ta TIMOTE3a JTOCHIPKeHb. 3aCTOCOBYBAIMCS KOPEKTHI
MeTOaM OOpOOKH OTpHMaHUX pe3yabTaTiB. Y BHCHOBKAax IIpOBeIeHa KOPEKTHA
IHTEpIpeTallis pe3ynbTaTiB.
PoGoTa BHMKOHaHa 3 MOPYIIEHHSM BCTAaHOBJICHUX TepMiHIB. CTYyJIeHT BHKOHYE
3 nabopatopHy poOOTy 3riiHO 3 iHCprKuieIo, igoz[i TiCHIs KOHCYNbTAIlil BUKIIA1a4a;
OIHCYE CIIOCTEPEIKEHHS; CKIAJa€e 3BiT, IO MICTHTh HETOYHOCTI y BHUCHOBKaxX Ta
TTOMMJIKH.
PoGoTa BHMKOHaHa 3 TMOPYIIEHHSM BCTaHOBJICHUX TepMiHIB. CTyJIeHT BHKOHYE
2 nabopaTOpHy 3TiAHO 3 IHCTPYKII€IO; CKIAACHWNA 3BIT MICTHTh HETOYHOCTI Y
BHCHOBKAX Ta MOMMJIKH.
PoGoTa BHMKOHaHa 3 MOPYIIEHHSM BCTaHOBJICHUX TepMiHIB. CTyIeHT BHKOHYE
1 nabopaTopHy i KEPIBHUIITBOM BHUKJIA/Ia4a; CKJIAJICHUH 3BIT MiCTUTh HETOYHOCTI Y
BHCHOBKAX Ta OMMJIKH.
0 Po6oTa He BUKOHYBajacs

Maxcumanvha xinbkicmos 6anie 3a 0aHO0 HOPMOIO KOHMPOTIO Y NEPULOMY cemMecmpi
cmanosums 32 (8 3ansimo no 4 6anu);
y Opyeomy cemecmpi — 60 (15 3anams no 4 6anu)

BignmoBiap Ha

MUTAHHSA R
Kpurepii ouinroBanus
eK3aMeHy
(3auiky)
BignoBine joriuHo moOydOBaHA, CTYACHT YITKO Ta CTHCIO BHUKJIAIae Mmarepia,
9-10 MoKa3ye TIIMOOKI 3HAHHS 3 MUTaHHS OUTETy, IMiJ] Yac JOMOBLII BIIEBHEHO 1 TOKIAIHO
BIJIIOBiA€ HA ITOCTABJIEH] 3aIIUTAHHS.
CTyneHT CHpOMOXXHHMH 4YITKO Ta CTHUCIO 3pOOUTH JOMOBiIb, Ja€ TMPaBUIbHY
7-8 BIJIMOBIIb HA 3amuTaHHs OLIETy, aje He 3aBXKIM YIIEBHEHUH B apryMeHTallii, 4u He
3aBKJIM KOPEKTHO 11 hopmyIoe.
CTyneHT CHpOMOXHHMM YITKO Ta CTHCIO BiINOBICTM Ha MUTAHHSA OUIETY, HaJIEKHO
5-6 OOTpYHTOBYe MaTepiai, aje JONMyCKae CYTTEBI HETOYHOCTI Y BIONOBIIAX Ha
3alUTaHHSL.
CTyneHT HEBIOPSIKOBAHO Ja€ BIAMOBiNI HAa MUTAaHHS OUIETy, HAMAaraeTbCs IaTH
3-4 BiZ[HOB.iZ[I) Ha TIOCTaBJICHI 3aMUTaHHS .i pOOHUTH cnpo§n _apryMEHTYBaTH CBOIO
MO3MIIi0, aJle HaJa€ HETOBHI, MOBEPXOBi, HEOOIPYHTOBAHI BiMOBi/I HA MOCTaBJIEHI
MUTAHHS.
CTyneHT HEBMOPSAKOBAHO Ja€ BiANOBIIh HA MHUTAaHHS OUIETy, HE CIPOMOYKHUI
1-2 apryMEeHTYBaTH CBOIO TO3HIIII0, HE MOKE BIIEBHEHO i YITKO BIIMOBICTH HA JIOJaTKOB1
3alMTaHHS WICHIB KOMICIT.
0 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 po00TH

ITapamerpu
OLIIHIOBAHHSA

KiabkicTh
0aJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 HIKAJIOI0

IHosicHIOBaJIbHA
3alHuCKa

36-40

3mict pobGoTH  BiAmoBigae oOpaHiii TeMi; HasABHICTh YITKO
chopMynroBaHOI MPOOIEMH; aIeKBATHICTh (HOPMYIIFOBaHHS 00’€KTa,
npeaMera, METH Ta 3a4ad  JOCHIDKEHHS; BH3HAUCHHS CTYICHIO
PO3pO0IIEHOCTI TPOOJIEMH JTOCTI/DKEHHS; HASBHICTh IOCWJIAHb Ha
BUKOPUCTaHy JIiTepaTypy Ta BiINOBIIHICTH OQoOpMIIeHHS poOOTH
CTaHJIAPTY; aJeKBATHICTh OOPAHUX METOJIIB MPEIMETY JOCITIHKCHHSI,
rpaMOTHE  BUKOPHCTaHHS  MeToaiB  (mpormeaypa,  oOpoOka,
IHTepIIpeTallis pe3yJbTaTiB); BUKOPUCTAHHS METOJIIB MAaTeMaTUYHOT
CTaTUCTUKY, BIANOBINHICTF BHCHOBKIB M€ETI Ta 3aBIaHHAM
nociipkeHHsi. Po0OoTa BUKOHYBanach CHUCTEMAaTHYHO Ta BYACHO
MoJlaHa Ha TMEPeBIpKYy HAYKOBOMY KEpIBHHKY Yy BiAMOBIAHOCTI i3
TUTAHOM BUKOHAHHSI KYPCOBOTO TIPOEKTY.

31-35

3mict pobGoTH BiAmoBigae oOOpaHiii TeMi; HAsABHICTh YITKO
chopMynroBaHO1 MPOOIEMH; aIeKBATHICTh (HOPMYIIFOBaHHS 00’€KTa,
npeaMera, METH Ta 3a4ad JIOCHIDKEHHS; BH3HAUEHHS CTYICHIO
PO3pO0IIEHOCTI TPOOJIEMH JTOCTI/DKEHHS; HASBHICTh IOCWJIAHb Ha
BUKOPUCTaHy JIiTepaTypy Ta BiINOBIIHICTH OQoOpMIIeHHS poOOTH
CTaHJIAPTY; aJeKBATHICTh OOPAHUX METOJIIB MPEIMETY JOCITIHKCHHSI,
rpaMOTHE  BUKOPHCTaHHS  MeToaiB  (mpormeaypa,  oOpoOka,
IHTepIpeTallis pe3yJbTaTiB); BUKOPUCTAHHS METOJIB MAaTeMaTUYHOT
CTaTUCTUKY, BIANOBINHICTP BHCHOBKIB METI Ta 3aBIaHHAM
nociipkeHHs. PoboTa BUKOHYBallach He CUCTEMATHYHO Ta MMOJaHa Ha
MepeBipKy HAYKOBOMY KEPIBHHKY 3 MOPYIICHHSM IJIaHYy BUKOHAHHS
KYPCOBOTO MTPOEKTY.

21-30

3mict poboTH BimoBigae oOpaHiii TeMi; ae Mae MOBEPXHEBHIA aHAJII3,
MaTepiad BUKIAJCHO HEMOCHIJOBHO Ta HeoOrpyHToBaHo. PobGota
BUKOHYBaJIaCh HE CHCTEMAaTHYHO Ta MOJ]aHA Ha TMEPEBIPKY HAYKOBOMY
KEPIBHUKY 3 IOPYIICHHSIM TJIAHY 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, ITPOTIO3HUILIT 1 peKOMEHIaIlii.

6-15

CTyneHT BIATBOPIOE 3HA4YHY YacTUHY TEOPETUYHOTO MaTepiaiy,
BUSIBIISIE 3HAHHSA 1 PO3YMIHHA OCHOBHMX TIOJIOXKEHb 1 JIMIIE 3a
JOTIOMOTOI0 BUKJIa/laua 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 HEMae BUCHOBKIB 200 BOHM HOCSITh JIEKJIAPATUBHUHN XapakKTep.

LnrocrpaTnBHa
YaCTHHA

16-20

I'padiuna dYacTMHAa SKICHO BHKOHaHA, €JEMEHTH  KpEeCJIEeHb
MIArOTOBJICHI BIIIOBIIHO JI0 BUMOT, 1[0 BUCYBAIOTHCS.

11-15

I'padiuna yacTuHA SKICHO BUKOHAHA, €IIEMEHTH KpeclieHb 0(opMIIeH]
3 HE3HAYHHMHU 3ayBAKCHHSIMH.

6-10

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

KiabkicTh
0aJiB

KpuTepii ouiHioBaHH#A 32 02JIbHOI0 HIKAJIOI0

0-5

I'padiuyna gacTHAa HU3BKOI SKOCTi, €IEMEHTH KPECJIICHb BUKOHaHI i3
CYTTEBUMU TIOPYIICHHIMHU.

3axuct podotu

36-40

JlomoBib JIOTIYHO MOOYI0BaHA, CTYJEHT YiTKO Ta CTUCIIO BHKIIATAE
OCHOBHI Pe3yJbTaTH JOCTIKEHHS, TOKa3ye TTTUOOK] 3HAHHS 3 MUTAaHb
TEMH, ONEepye JAHUMH IOCTIDKEHHS, BHOCHUThH TMPOTIO3HINI O TeMi
JOCITI/DKEHHS, TiI Yac JOMOBiAI BMUIO BUKOPUCTOBYE TpadiuHy
YaCTHUHY, BIEBHEHO 1 JOKJIAIHO BiIIOBIIa€ HA MOCTABJICH] 3alTUTAaHHSL.

31-35

CTylmeHT CHpPOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yNbTaTH JTOCTIHKSHHS, 1a€ MPAaBUIILHI BIAOBIJII HA BC1 3alTUTAaHHS,
aJie He 3aBXK/I¥ YIIEBHEHUH B apryMeHTaIlii abo He 3aBXI1 KOPEKTHO i1
bopMyITIOE.

26-30

CTymeHT CHOpOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yibTaTH  JOCHIPKCHHS, HAJE)KHO OOIPYHTOBYE  ITOJIOKEHHS
po0oTH, aje TOMyCKae HETOYHOCTI Y BIIMOBIIAX HA 3aITUTAHHSL.

21-25

CTylmeHT CHpPOMOXXHUH UITKO Ta CTHUCIO BHUKIACTH OCHOBHI
pe3yiabTaTH JIOCHIKEHHS, aJjieé JOIMYyCKAae€ CYTTE€BI HETOYHOCTI Yy
BIIOBIASIX HA 3alWTaHHS, HE 3aBKAM HAJICKHO OOIPYHTOBYE
TIOJIOKEHHS POOOTH.

16-20

CTymeHT  HEBIOPSJKOBAHO  BHUKIAJAa€  OCHOBHI  pe3ylbTaTH
IOCIIHKEHHSI, HAMAaracTeCa JaTH BiAMOBIAbL HA ITOCTABIIEH] 3aIIUTAHHS
1 pOOUTH CITPOOH apryMEHTYBATH MOJIOKEHHS poOOTH.

11-15

CTyneHT  HEBHNOPSAAKOBAHO  BHKIAQJAa€  OCHOBHI  pPE3YNbTaTH
JOCITI/DKEHHS, POOUTH CPOOM apryMEHTYBaTH TOJOXKEHHS 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
KOMICii, Ta HaJEKHO OOTPYHTYBATH IMOJIOKEHHS pOOOTH.

0-5

CTymeHT  HEBIOPSJKOBAHO  BUKIAJa€  OCHOBHI  pe3ylbTaTH
NOCTI/DKEHHSI, HE CIPOMOXHUW JaTh BIANOBINb Ha 3alHUTaHHS,
BIJICTOIOBAaTH CBOIO TIO3HMIIIIO.

OuiHBaHHA BUKOHAHHSA KOKHOI MOAYJIbHOI KOHTPOJIbHOI po00TH

(y ¢opmi TecTiB)

Mpasuabinx | 100 | 99 | gg [ 70 | 60 | 50 [ 40 | 30 | 20 | 10 | o
Bianmosineii, %
bamn 14 13 11 10 8 7 6 4 3 1 0
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8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA

JlenHe BigmijieHHst

3aouHe BiggijieHHs

Bua podorn baan Bua podorn baan
Moayas 1 (mepmmii cemectp)
T1 Jlaboparopna poOota Nel 4 Jlaboparopna poOota Nel 4
T2 Jlaboparopna pobota Ne2 4 Jlaboparopna pobota Ne2 4
3Ml1 T3 Jlaboparopna po6ota Ne3 4 Jlaboparopna po6ota Ne3 4
T4 Jlaboparopna pobota Ned 4 Jlaboparopna pobota Ned 4
rny |Beonmet || oo
T5 Jlaboparopna poGota Ne5 4 Jlaboparopna poOota Ne5 4
T6 Jlaboparopna pobota Ne6 4 Jlaboparopna pobota Ne6 4
3M2 T7 Jlaboparopna po6ota Ne7 4 Jlaboparopna po6ota Ne7 4
T8 Jlaboparopna poGota Ne8 4 Jlaboparopna poGota Ne8 4
ey |Bommonmet |y | oo
Mincywxosuid | 5, 40 | 3anic 40
KOHTPOJTb
Cyma 100 100
Moayas 2 (apyruii cemecTp)
T9 Jlaboparopna pobota Ne9 4 Jlaboparopna pobota Ne9 4
T10 Jlaboparopna pobora NelO 4 Jlaboparopna podora NelO 4
TI11 Jlaboparopna po6ota Nell 4 Jlaboparopna po6ota Nell 4
M3 T12 Jlaboparopna po6ota Nel2 4 Jlaboparopna po6ota Nel2 4
T13 Jlaboparopna pobota Nel3 4 Jlaboparopna pobota Nel3 4
T14 Jlaboparopna po6orta Nel4 4 Jlaboparopna po6ota Nel4 4
T15 Jlaboparopna pobota Nel5 4 Jlaboparopna pobota Nel5 4
T16 Jlaboparopna pobota Nel6 4 Jlaboparopna pobota Nel6 4
3M4 T17 Jlaboparopna pobota Nel7 4 Jlaboparopna pobota Nel7 4
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JenHe BigaisieHHst 3aouHe BiggijieHHA
Bua podorn baan Bua podorn baan
T18 Jlaboparopna pobota Nel8 4 Jlaboparopna pobota Nel8 4
T19 Jlaboparopna pobora Nel9 4 Jlaboparopna pobora Nel9 4
T20 Jlaboparopna pobota Ne20 4 Jlaboparopna pobota Ne20 4
T21 Jlaboparopna pobota Ne21 4 Jlaboparopna pobota Ne21 4
T22 Jlaboparopna pobota Ne22 4 Jlaboparopna pobota Ne22 4
T23 Jlaboparopna poOota Ne23 4 Jlaboparopna poOota Ne23 4
R Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100
Moayas 3 (kypcoBa podoTa)
[TosicHIOBanbHA 3amMCKa 40 [TosicHIOBanbHA 3amMCKa 40
[mroctpaTuBHA yacTHHA 20 [mroctpaTuBHA yacTHHA 20
3axuct poboTn 40 3axuct poboTn 40
Cyma 100 100
9. 3aco0u HaBYAHHSA
1. MynbrumeniitHe o01aHAHHS.
IIporpamMumii KOMILIIEKC AnSys.
[Iporpamuuii kommieke SolidWorks.
10. PexoMeHa0BaHi [J:Kepesa iHGopmauii
OcHoBHa JiTepaTtypa
Cep6in C.1., MocTinaneHko I'.b. [ndopmarniitni  TexHOJOTIT

TypOiHOOYyBaHHI : HaBY. NociOHUK. MukonaiB: Bun-so HYK, 2012. 143 c.
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ABTOMAaTH30BaHe MPOCKTYBaHHS B MalMHOOYJyBaHHI: HaBdY. nmociOHuk / M.O.
Csipenb, .M. Ocuno, M.M. Ilerpenko Tta iH. KponuBHuubkuii: Bua-Bo
Jucenko, 2017. 320 c.

Honuenko M. B.  TexHonorii  KOMIT'IOTEPHOTO  MPOEKTYBaHHS :  HaBHY.

nocioHuk. Mukonais: Bung-Bo UHY im. [lerpa Morwmum, 2021. 364 c.

JlonoMixkHa JiTteparypa

AnsmoBckuit A.A. u gp. SolidWorks. KommnbiorepHoe MojenupoBaHue B
umxenepHon mpaktuke. CI16.: BXB-IlerepOypr, 2005. 800 c.

bepennee H.H. Ilpumenenume cuctembl ANSYS K OLieHKe yCTalOCTHOM
JOJITOBEYHOCTH :  y4eOHO-METOJMYECKHE  MaTepuaidbl O  MNpOrpaMme
noBellieHUsT KBanuukauuu «MHpOpMallMOHHBIE CUCTEMBI B MaTe€MaTUKE H
Mexanukey. Huxnnit Hosropoa, 2006. 84 c.

HpokoHoB A.M. Ansys: PykoBOACTBO mO pacyeTy KPUTHYECKOW YacCTOTHI
potopa : yuel. mocobue/ A.M. [poxonos, B.B. Poranes, A.B. bupiokos.
bpsanck: BI'TY, 2010. 79 c.

Kunko A.B. Ilpumenenne cuctembpl ANSYS k pemeHutro 3aaay
F€OMETPUYECKOTO U KOHEYHO-’JIIEMEHTHOIO  MOJEIMPOBAHMS :  y4yeOHO-
METOJMYECKHM MaTepuall 1O MpOorpaMMe TOBBILIEHUS  KBaJIM(PUKALMU
«MHpopMallMOHHBIE CUCTEMBI B MaTeMaTuke U MexaHuke». Huwxuuit Hoeropon,
2006. 115 c.

JIykpsanoBa A.H. MonennpoBaHre KOHTaKTHOM 3a7a4M C MOMOILBIO ITPOTPaMMBI
ANSYS : yue6.-meroa. nocobue. Camapa: CI'TY, 2010. 52 c.

[Tneikun M. TIpoextupoBanue nomatounbix MammuH : Yacte 1 // 3A0 «EMT Py
ANSYS Solutions, 2007. 256 c.

[IpoekTpoBaHue Jerajeil MallMH C HUCIHOJIb30BAaHUEM  MPOrPaMMHOIO
koMmiiekca ANSYS : yue6.-meton. nocobue / B.H. I'openos, A.H. JlykbsiHOBa.

Camapa: CI'TY, 2011. 70 c.
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8. Xwurpswix [l. [IpoextupoBanue nonarounbix mamut : Yacts 2 / 3A0 «<EMT Py

ANSYS Advantage, 2008. 324 c.

Indopmauiiini pecypcu B InTepHer

1. Caiit xomnanii Ansys. — Pexxum noctymy: Www.ansys.com.

2. Caiit kommanii SolidWorks. — Pesxum goctymy: www.solidworks.com.
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11. 3miny Ta TOMOBHEHHS
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