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Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYaHHA

OucumunniHa rpyHTYETbCA Ha 3HAHHAX, OAEP)KAaHWUX CTYAEHTAaMM MNpPU BMBYEHHI HABYANbHUX
OMCUMNANIH, @ came — MaTemaTuKa; Oi3nKa; MexaHika maTtepianiB i KOHCTPYKLil; Teopia MexaHi3miB i
MaLUWH; AeTani MalWKnH; TEOPETUYHA MeXaHiKa; Teopia aBTOMAaTUYHOrO KepyBaHHA; NpoLecu, anapaty Ta
MaLWHW ranysi

Mertoto BMBYEHHA aucumnaiHi «Komn'toTepHe moaentoBaHHA obnagHaHHA dapmaueBTUYHOrO Ta
6ioTexHoNOriYHOro BUPOOHMLUTBA» € GOPMYBAHHSA Yy CTYAEHTIB 34aTHOCTEN: NpauoBaT CaMOCTiAHO Ta Y
CKNnagi KoOMaHAM, MOTMBYKOYM Ha [AOCATHEHHA CMNiZIbHOI METU; BWM3HAYaTU TEXHIKO-EKOHOMIYHY
edEeKTMBHICTb MalLMH, NPOLECIB, YCTaTKyBaHHA 1 OpraHisauii rany3eBoro malmMHobyayBaHHA Ta iXHiX
CK/TaflHUKIB Ha OCHOBI 3aCTOCOBYBAHHA aHANITUYHUX METOAIB i MeTOAIB KOMN'IOTEPHOIO MOAENOBAHHS;
3aCTOCOBYBATWU Ta BAOCKOHA/IKOBATM HASBHI Ki/IbKiCHI MaTeMaTUYHi, HAYKOBI 1 TEXHIYHI MeTOAM, a TAKOXK
KOMM'toTepHi  nporpamHi  3acobu  gnAa  pos3B’A3yBaHHA  iHXEHEpPHUX 3aBAaHb  rasy3eBoro
MawnHobyayBaHHA; BTINIOBATM NepenoBi iHXeHepHi pPo3pobKM ANA OTPUMYBAHHA MNPAKTUYHMUX
pe3ynbTaTiB; CKAagaTW oOnucK nNpuHUMNIB Aji Ta OyAoBWM nNpoeKToBaHUX BUpobiB i 06’ekTiB 3
OOFPYHTYBAHHAM MPUNAHATUX TEXHIYHMX pPilleHb; PO3pObASTU TEXHIYHI 3aBAaHHA HA MNPOEKTYBAHHA i
BMIOTOB/JIEHHA MalUWH, NPUBOAiIB, 06NaAHAHHA, CUCTEM i HECTaHAAPTHOro YCTaTKyBaHHA Ta 3acobis
TEeXHOJIOMN4YHOro OCHalWeHHA, BUOMpPaTN 06/1aHAaHHSA 1 TEXHONOTIYHE OCHALLEHHS

BignoBsigHO A0 OCBITHLOT NpOrpamu gncumniiHa mac 3abesnedvysaTu:

3aranbHi KOMNETEeHTHOCTi:

- 3paTHICTb BUABNATU, CTaBUTK Ta BUPiWYyBaTK npobaemu;



- 3[aTHICTb NPUIAMATK OBI'PYHTOBAHI PilLEHHS.

CneuianbHi (paxoBi) KomneTeHTHOCTI

- 30aTHiCTb CTBOPIOBATK, YAOCKOHANOBATM Ta 3aCTOCOBYBATU Ki/lbKiCHI maTemaTW4Hi, HayKoBi 1
TEeXHIYHI MeToAM Ta KoMM'IOTePHI NporpamHi 3acobu, 3acTocoByBaTU CUCTEMHWUI Niaxig Ans po3B’A3aHHS
iH}XeHepHMX 33434 rany3esoro MmawmnHobyayBaHHA, 30KpeMa, B yMOBaX TEXHIYHOT HEBU3HAYEHOCTI;

- 30aTHICTb  34IMCHIOBATM MOWYK ONTUMAJIbHMX pilleHb NPUM  BUPIWEHHI 3334 HAyKOBMX
OOCNiAXeHb, MPOEKTyBaHHA, 0OC/AyroByBaHHs Ta MoAepHi3auii obnagHaHHA 3 BUKOPUCTAHHAM
Komn’toTepHUx TexHonorin, CAD-cuctem Ta iHWKMX NPUKNALHUX NPOTrpam.

MporpamHi pe3ynbTaTt HaBYaHHA

- 3HaHHA | PO3yMiHHA 3acag, TEXHONOTYHNX, PyHAAMEHTANIbHUX Ta iHXKEHEPHUX HAYK, LLO NeXKaTb B
OCHOBI raslysaeBoro malumHobyayBaHHs BiAnNoBiAHOI ranysi

- AHanisyBaTu iHXeHepHi 06’eKkTH, NpoLecH Ta meToam

- 3HaHHA | PO3YMiHHA NPO MeXKi MOXANBOCTEN MAaTEMATUYHOIO, MPOrPaMHOro Ta iHbopmauinHoro
3abe3neyeHHs NPOEeKTYBaHHA 00’eKTiB i npouecis y papmaLeBTUYHIN Ta BIOTEXHONOTIYHINM ranysi

- MaTn HaBWYKM BUKOHAHHA TEOPETUYHUX | eKCnepuMeHTaNbHUX AO0CNiAXeHb HOBOro Ta BXe
iCHyto4oro obnagHaHHA GapMaLeBTUYHUX Ta BIOTEXHONOTIYHUX BUPOOHULTB.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (Micue B CTPYKTYPHO-N0TIYHIA cXemi HaBYaHHA
3a BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

Oncumnnina «Komn'toTepHe moaentoBaHHA 06i1agHaHHA GapMaLeBTUYHOMO Ta 6iIOTEXHOMOMYHOTO
BMPO6HMLTBa» 3abe3neyye pobOTy HAA MAriCTEPCbKOK AucepTalieto, nepeaavnnoMHy MPAKTUKA Ta
BMKOHAHHA MaricTepcbKoi gncepraLii.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Tema 1. TigpoaAnHamiyHi npouecn nepemiwyBaHHA ra3opiagnHHMX KOMMNOHEHTIB

Tema 2. CTpyKTypHa CiTKa

Tema 3. MacwTtabyBaHHS Npyu KOMN'tOTEPHOMY MOAENOBAHHI

Tema 4. Po36UTTA CiTKM NOBEPXHEBOTO LWapyY

Tema 5. 3aaHHA rPaHUYHMX YMOB NpoLecy ANA 34iMCHEHHA MOAENt0BaHHA

Tema 6. MatemaTuyHi moaeni Ta cUCTeMM PiBHAHb

Tema 7. Po36U1TTA rpaHUYHUX YMOB NO NOTOKaM

Tema 8. CtBopeHHA 3D-moaenent cknaganbHUX OANHULL Ta AeTanewn

Tema 9. MogentoBaHHA CKNA40BMX YaCTMH anaparis

Tema 10. Komn'toTepHe moAentoBaHHA NPOLEciB 3 BCTAHOBAEHHAM PO60YMX FPaHUYHMX YMOB

4. HaBuanbHi maTepianu Ta pecypcu
basosa niteparypa:

1. X. Chen and Y. Liu, Finite Element Modeling and Simulation with ANSYS Workbench, CRC press,
2018.
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6. 10.l. Cupopos, P.1. Mpouecu i anapaTtv mikpobionoriuHoi npommcnosocTi. YactuHa lll. OcHoswM
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Jopatkosa nitepartypa:



2014.

8. Madenci, E., Guven, I., 2015. The Finite Element Method and Applications in Engineering Using
ANSYS®. Springer US, Boston, MA. https://doi.org/10.1007/978-1-4899-7550-8.
9. Korobiichuk, I.; Mel'nick, V.; Shybetskyi, V.; Kostyk, S.; Kalinina, M. Optimization of Heat
Exchange Plate Geometry by Modeling Physical Processes Using CAD. Energies 2022, 15, 1430.
https://doi.org/10.3390/en15041430.
10. A. Gauchia, B. L. Boada, M. J. L. Boada, and V. Diaz, “Integration of MATLAB and ANSYS for
advanced analysis of vehicle structures,” MATLAB applications for the practical engineer, vol. 2017,

11. ACTY 3278-95 Cuctema po3pobaeHHA Ta NOCTaBAEHHA NPOAyKLUii HA BUPOOHULTBO. OCHOBHI
TEePMiHWN Ta BU3HAYEHHSA.
12. CesacrT’saHoB |. B. Teopia TexHiuHMUX cucTem. [TeKcT]: HaBYanbHUI MNOCiIBHMK. Y1 / I. B.
CeBacTt'siHOB- BiHHMUA, BHTY, 2004- 125c.
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CeBacTt’siHOB- BiHHMUA, BHTY, 2004- 72c.

HaBuyanbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

NeKu,inHi 3aHAaTTA

Neo Hassa Temu nekKuii Ta nepenik OCHOBHUX NUTAHb foaunH
3/n (nepenik AnaaKTUYHUX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)
1 | Bctyn. MoHAaTtTa mopentoBaHHA. Knacudikauia mogenei. ligpogmHamiyHi npouecu 1
nepemillyBaHHA ra3opiaMHHNUX KOMNoHeHTiB JlitepaTtypa [5, 6, 7, 10]
2 | leHepenizauia ciTkn. CTpyKTypHa ciTka. flitepatypa [1,2, 3] 1
3 | MacwrTabyBaHHsA B nakeTi cepegosuula ANSYS. Nlitepatypa [1, 2, 3] 2
4 | Po36M1TTA CiTKM NOBEPXHEBOrO LWAPy B NakeTi cepeaosuia ANSYS. Nlitepatypa [1, 2, 3] 2
5 | 3agaHHA rpaHMYHUX YMOB Mpouecy ANA 3A4iNCHEHHA MoAentoBaHHA o6nagHaHHA
. . . 2
dapmaueBTUYHOro Ta biotexHosnorivHoro BupobHuUTBa. flitepatypa [1, 2, 3, 4, 10]
6 | 3a4aHHA rPaHUYHUX YMOB NpPoLECcYy ANA BUKOHAHHA MaTeMaTU4YHOI MoAeni Ta CUcTemMu )
piBHAHb. Jlitepatypa [1, 2, 3, 4, 9, 10]
7 | Po3bUTTA rpaHUYHUX YMOB MO MOTOKam. Bnave mopentoBaHHA Ha fAKiCTb Ta po3mip )
ciTku. Nlitepatypa [1, 2, 3, 4, 9]
8 | CtBopeHHs 3D-moaenen cknaganbHUX oaMHUL Ta geTanel. Jlitepatypa [4, 5, 6, 7] 2
9 | MoaentoBaHHA 3D-cknagoBMX YacTUH anapartis JlitepaTypa [5, 6, 7, 10] 2
10 | Poboui rpaHunyHi ymoswu Jlitepatypa [1, 2, 3, 4, 9] 2
Bcboro 18

Komn'toTepHi npakTMKymu

OCHOBHIi Uini KOMN'IOTEPHUX MPAKTUKYMIB — 3aKPiNMTM 3HAHHA, OTPUMaHHI NPU BUBYEHHI
TeopeTuyHoro Kypcy. Habytu Hasmyok 3D-moaentoBaHHA MalMH Ta 0cobavMBOCTEM MOAENHOBaHHA
NPOLLECIB B YCTaTKYBaHHI rany3eBoro mMallnMHobyayBaHHA Ta iXHiX CKNaAHWUKIB Ha OCHOBI 3aCTOCOBYBaHHA
AHANITUYHUX METO/AiIB | MeTO/iB KOMM' IOTEPHOIro MOAENHOBAHHSA.

Ne Kin-tb
3/n Ha3Ba KomnN’'toTEPHOro NPaKTUKyMy aya.
roguH
1 BcTyn Ao moaentoBaHHA rigpoAnHaAMIKM NPOLLECiB NepemillyBaHHA ra3opignuHHUX 2
KOMMOHEHTIB B EMHICHOMY 06/1agHaHHA dapMaLeBTUYHOTO Ta HioTeXHONOTIYHOTO
BMPOOHMLTBA.
2 CTBOPEHHA-PO3OUTTA Ha enemMeHTU CiTKM CTPYKTYPHMX CKNaZoBMX anapatis. MeTtogum 2
nobyaosu ciTkn. MacwTabyBaHHsA CiTKU. PO3BUTTA CiTKM NOBEPXHEBOrO LWAPy €1eMEHTIB



https://doi.org/10.1007/978-1-4899-7550-8

KOHCTPYKLT

3 OCHOBM 3aa@HHA TpaHMYHMX YMOB Mpouecy Ana 3A4iNCHEeHHS MOAeNtoBaHHA 2
obnagHaHHA dapmMaLeBTUYHOrO Ta 6iOTEXHONOMYHOIrO BUPOOHULTBA

MaTtemaTnyHi MO,EI,eI'Ii Ta CUCTEMMU piBHﬂHb ANA 3a4aHHA TPAHNYHUX YMOB npoLecy.

5 Po36uTTA rpaHMYHMX YMOB NO MOTOKAM ra3opigHHMX KOMMOHEHTIB B obnagHaHHI Ta
BCTAHOBJ/IEHHA 0COHBMBOCTEN KOHCTPYKLLiM

6 MpoBeAeHHs KOMM'IOTEPHOro MOAENOBAHHA CKAZA0BMX YaCTUH anapaTiB 3 3aBAAHHAM 2
eKcnepumeHTaIbHUX FPaHUYHNX YMOB

7 Komn’'toTepHe moaentoBaHHA NpoueciB EMHiCHOro obn1agHaHHA dapmaueBTUYHOro Ta 2
6ioTexHONOoriYHOro BUPOO6HMLUTBA 3 BCTAHOBNEHHAM POHOYMX FPAHUYHUX YMOB

8 MopaynbHa KOHTPONbHA poboTa

9 3anik
Bcboro 18

6. CamocrTiiiHa poboTa cTygeHTa

Ne 3/n Ha3Bu Tem i NUTaHb, WO BUHOCUTLCSA HA CaM.OCTiVIHe OonpaukoBaHHA Ta NOCUMIAHHA Ha Kinb-Tb
HaBYa/IbHY NiTepaTtypy rog,

1 Ocob6amnBOCTi BCTaHOB/IEHHA NporpamHoro cepeaosuwa ANSYS 6

2 Bubip HeobxiaHMX NporpamHmx nakeTis B cepenosuiui ANSYS 6

3 ba3osi onepauii Ta dyHKLii npn poboTi B nakeTi cepenosuwa ANSYS Fluid Flow (CFX) 4

4 | ba3osi onepauii Ta dyHKLiT npu poboTi B nakeTi cepeaosuwa ANSYS Fluid Flow (Fluent) 4

5 Basosi onepauii Ta ¢yHKLUIT Nnpu poboTi B naketi cepegosmuia ANSYS Hydrodynamic 4
Diffraction

6 ba3osi onepauii Ta ¢yHKuii npu poboti B nakeTi cepeposuwa ANSYS Fluid Flow 4
(Polyflow)

7 | OcHOBHI meToam NobyaoBM CiTKK, BUBIp onTMManbHOi KoHoIrypauii 4
Knacuoikauia cnocobis 3agaHHA rpaHUYHMX YMOB MacOObMiHHMX NPOLLECiB 4

9 | OcHoBHi npuiomn npu  nobygosi 3D-mopeneit  KOHCTPYKUiA  obnagHaHHA 4
dapmaueBTUYHOro Ta 6ioTexHoNoriYHOro BUPOOGHMLTBA

10 | 3piicHeHHA popmaTyBaHHS TPbOX OCHOBHMX BUIAAAIB Npu nepexoai Big 3D-moaeni go 4
2D-mopeni

11 | OCHOBHi KpuTepianbHi pPiBHAHHA MOZENOBAHHA T[iAPOAMHAMIKM B EMHICHOMY 5
obnagHaHHi

12 | Bubip ONTMManbHUX TPaHMYHMX YMOB Ta BCTaHOBJIEHHS 0OCOO/MBOCTEN BBEAEHHA 6
OAMHULb PO3MIPHOCTEN NPU NPOBEAEHHI NpoLecis

13 | Obpobka pe3ynbTaTiB  MoAeNtOBAHHA  o0b6nagHaHHA  GapMaueBTUYHOIO  Ta 6
b6ioTexHoONOriYHOro BUPOOHNLTBA

14 | BukoHaHHA AKP 20

15 | NigroTtoBKa A0 3aniky 6

Mporpamoto nepeabayeHe BUKOHAHHA MOAYNbHOI KOHTPO/IbHOI poboTU. MeTor KOHTPO/IbHUX
pobiT € NepeBipKa 3aCBOEHHA CTYAEHTAMMU TEOPETUYHMX 3HAHb Ta NMPAKTUYHUX HABMYOK, OTPMMAHUX HA
NeKuiax Ta NPaKTUYHUX 3aHATTAX. NMnTaHHAa o MKP HaBeaeHi y Po3gini 9.



MpoTarom cemecTpy CTYAEHTU BUKOHYIOTb [AOMALUHIO KOHTPOAbHy poboty (AKP), Aka saBnse
NPaKTUYHY pPO3pOOKy, BMKOHAHY CTYAEHTOM, i MA€E Ha MeTi NigTBepAUTM MOro YMIHHA CaMOCTIMHO
BUpiLYBATW 3a4a4i iIHXKeHepHOro piBHA.

OCHOBHI 3aBAaHHA BUKOHAHHA AOMaLIHbOT KOHTPO/IbHOT PO6OTY :

e cucTemaTmsallia, 3aKkpinaeHHA | Po3WMPEeHHA TeOopeTUYHUX 3HaHb, OTPUMAHUX Yy Mpoueci
HaBYaHHA Ta iX MNpaKTUYHE BUKOPUCTAHHA MNPU BUPIWEHHI KOHKPETHWUX iHXEeHepHUX, HayKOBWUX,
BUPOOHMUMX NUTaHb NOB’A3aHWUX 3 AOCAIAKEHHAM Ta NPOEKTYBAHHAM 06s1agHaHHA GioTexHonorivyHoi
ranysi;

® PO3BUTOK HAaBMYOK CaMOCTIMHOI poHOTH, OBONOAIHHA METOANKOK KOMMN IOTEPHOFO MOAENOBAHHA
npouecis, WO NpoTiKatoTb B 061aaHaHHI 6ioTexHOoNoriYHOI ranysi;

® BUKOPUCTAHHA Cy4aCHUX iHGOPMaLiMHUX TEXHONOTIN ANA PO3B’A3aHHA 3aAay, AKi nepeabayeHi
3aBAaHHAM.

MoniTUKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI AUCUUNIIHM (OCBITHBOrO KOMMNOHEHTA)

MpaBuna BiaBiAYBaHHA 3aHATb Ta NOBEAIHKU HAa 3aHATTAX

BigBigyBaHHA 3aHATb € 060B’A3KOBMM KOMMOHEHTOM OLiHOBaHHA. CTyaeHTM 30608B’A3aHi bpatn
aKTUBHY y4acTb B HaBYa/IbHOMY MPOLECi, HEe CMi3HIOBATUCA Ha 3aHATTA Ta HE NPONycKkaTtK ix 6e3 noBaKHoi
NPUYUHKU, HE 3aBaKkaTW BMKNAZAYy NPOBOAMTU 3aHATTA, He BigBONIKAaTUCA Ha Aii, WO He noB’sA3aHi 3
HaBYa/IbHMM NPOLECOM.

MpaBuna NnpusHavyeHHA 3a0X04yBa/IbHUX Ta WITpadpHUX 6anis
WTpadHi 6ann B pamKkax HaBYaNbHOI AUCLMNAIHM NepeabayeHi 3a 3ani3HeHHA 34a4i NPAKTUYHMX
3aBAaHb.

MoniTuka AepnanHiB Ta NnepecknagaHb

Y pasi BUHMKHEHHS 3aboproBaHOCTelM 3 HaBYaAbHOI ANCUUNAIHK abo Byab-AKMX GOPC-MaKOPHUX
06CTaBUH, CTYAEHTU MAtOTb 3B’A3aTUCA 3 BMKAAZavyeM Mo AOCTYNHUX (HagaHWUX BMKAA[AYem) KaHanax
3B8’A3KYy A/1A pP0O3B’A3aHHA NPOOAEMHUX MUTAHb Ta Y3rOAMKEHHA aNrOPUTMY i ANA BiANpPaLOBaHHA.

MonitTuKa akagemiuHoi Ao6pouecHoCTi

Mnariat Ta iHWi ¢opmmu HepobpodecHoi poboTn HenpunycTMmi. Lo nnariaTy BigHOCKMTbCA
BiACYTHICTb NOCU/IaHb NPU BUKOPUCTAHHI APYKOBAHUX Ta €/1EKTPOHHUX MaTepianis, LMTAT, LYMOK iHLWMX
aBTopiB. Henpmnyctumi nigKaskm Ta cNnMcyBaHHA Nig Yac HaNMCAHHA TeCTiB, NPOBEeAEHHA 3aHATb; 34a4a
3a/iKy 3a iHWOro CTyAeHTa; KoMitoBaHHA MaTepianiB, 3axMLLEHUX CUCTEMOK aBTOPCbKOro npasa, bes
[,03B0OY aBTOpa poboTH.

MoniTMKka Ta NpUHUMNKM aKademiyHoi AobpoyecHOCTi BM3HauyeHi y po3gini 3 KogeKkcy yecTi
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MNONITEXHIYHMA iHCTUTYT imeHi lrops
CikopcbKoro». letanbHiwe: https://kpi.ua/code

MoniTuka akagemiuHoi NoBeaiHKN i eTUKU

CTyneHTn matoTb 6yTU TONIEePaHTHUM, NOBAXKaATU AYMKY OTOYYOUMX, 3anepedyeHHs GopmMyntoBaTh B
KOPEKTHIN popMi, KOHCTPYKTUBHO MiATPMMYBATU 3BOPOTHUI 3B'A30K Ha 3aHATTAX.

Hopmn eTuyHOi noBefiHKM CTYAEHTIB i NpauiBHUKIB BU3HadeHi y po3gini 2 Kogekcy uJecTi
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MONITEXHIYHMW iHCTUTYT imeHi lrops
CikopcbKoro». letanbHiwe: https://kpi.ua/code

8. Buau KOHTPOJIIO Ta peMTUHIOBa CUCTEMA OLIHIOBAaHHA pe3ynbTaTiB HaB4YaHHA (PCO)

MOTOYHUN KOHTPO/Ib: BUKOHAHHA KOMN'IOTEPHUX NPAKTUKYMiB, HanncaHHA MKP, BukoHaHHs JKP

KaneHaapHMW KOHTPOAb: MNPOBagMTbCA ABi4i HA CeMecTp K MOHITOPMHI MNOTOYHOrO CTaHy
BMKOHAHHA BUMOT CU1abycy.

CemecTpOBMUit KOHTPO/Ib: 3aNiK.


https://kpi.ua/code
https://kpi.ua/code

YMOBU O0ONYCKY A0 CEMeCTPOBOro KOHTPO/IKO: 3apaxyBaHHS YCiX KOMM'IOTEPHUX MPAKTUKYMIB,
BWMKOHaHHA MKP, BukoHaHHA [KP

1. PEATUHT CTYAEHTA 3 KPeAUTHOro MOAYNA CKNAAAETbCA 3 6anis, WO BiH OTPUMYE 3a:
1) BUKOHAHHA KOMMN'tOTEPHUX MPAKTUKYMiB — 42 Ganis

2) KoHTposbHa poboTa — 18 6anis.

3) pomallHA KOHTpoAbHA poboTta — 40 6anis

2. Kputepii HapaxyBaHHs 6anis:

2.1. BUKOHAHHA KOMM IOTEPHUX NPAKTUKYMiB, MaKCMManbHe 3HavyeHHA 7x6=42 6anu:

— «BigMiHHO», BYaCHe NpaBu/ibHe BUKOHAHHA 3aBAAHHA KOMN IOTEPHOIo NPaKTUKyMy — 6 6anis;

—«a0bpe», BYaCHe BMKOHAHHA 3aBAAHHA KOMM'OTEPHOrO MPAKTUKYMy 3 HeTo4YHocTAMM — 5-4
6anis;

—«3340Bi/IbHO», HEBYACHE BUKOHAHHA 3aBAaHHA KOMN'OTEPHOIO NPaKTUKymy — 3 6anu;

—«He33a40Bi/IbHO», HEBUKOHAHHA 3aBAaHHA KOMN'OTEPHOro NpakTukymy — 0 6anis.

2.2. KoHTpOonbHa pob0oTa, MakcMmanbHe 3HayeHHs 18 6ani.:
- «BiAMIHHO» - BUKOHaHHA 100% 3agaui nig vyac 3aHATTA — 18-16 6anu.

«a06pe» - BUKOHaHHA 80% 3aaaui nig yac 3aHATTa — 15-13 6ann.

«33,40BiNbHO» - BUKOHaHHSA = 50% 3aaaui nig yac 3aHATTa — 12-10 6an.

«He3a[0BiNIbHO» - HEBUKOHAHHA 3a4a4i nig yac 3aHATTA — 0 6anis.

2.3. lomaluHa KoHTpobHa poboTta (1 6an)— 40 6anis:

«BiAMiIHHO», BUKOHaHI BCi BUMmoru ao AKP — 40 - 36 6anis;

«a06pe», BUKOHaHi Mamke BCi BUMOrn Ao pobotun, abo € HecyTTeBi nomunku — 35-30 6anis;

«3a/0BiNbHOY, € HEAONIKM WOA0 BUKOHAHHS BUMOT 10 POO6OTH | MeBHI noMunkun — 29-24 6anis;
- «He3a40Bi/IbHOY, He BiANOBiAaE BMMOram Ao «3aA0BinbHO» — 0 6ani..
3a 3anisHeHHsA 3 nogaHHam [KP Ha nepeBipKy HapaxoByeTbcA WwTpadHi 6anum(-5).

2.4. 3anikoBa KOHTpOJsibHa poboTa oLjiHloeTbeA i3 60 6aniB. KoHTposibHe 3aBAaHHA Liei poboTu
CKNAJAETbCA 3 ABOX 3aNUTaHb 3 NepeniKy, Wo HaZaHui y Ao[aTky Ao poboyoi nporpamum KM.

KoxHe nuTaHHA ouiHtoeTbea 3 30 6aniB 3a TaKMMK KpUTEpiaMU:

- «BiAMiHHO» - noBHa Bignosiab (He meHwe 90% noTpibHOI iHbopmauii), HaaaHi BianoBiAHI
0brpyHTYBaHHA Ta ocobuctuii nornag — 30 -27 6anis;

- «aobpe» - A0CTaTHbO NOBHA Bignosiab (He meHwe 75% noTpibHOI iHPOopMalLlii), WO BUKOHAHA
3riIHO 3 BUMOramm Z10 PiBHA «YyMiHb», abo He3Ha4Hi HeToYHoCTi — 26-23 banis;

- «3340Bi/IbHO» - HEMOBHA BigNOBIAb (He MeHWwe 60% noTpibHoI iHpopMmaLii) — 22-18 6anis;

- «He3aJ0BiNIbHO» - He3a40BiNIbHa Bignosiab — 0 6anis.

3. YMoBOI0 nepuoi atecTaulii € oTpUMaHHA He meHwe 17 6aniB Ta BUKOHAHHA BCiX KOMM IOTEPHUX
NPaKTUKYMIB (Ha Yac aTecTalii). YMOBOIO Apyroi atecTalii — oTpMMaHHA He MmeHLle 46 6aniB, BUKOHaHHA
BCiX KOMN'IOTEPHUX NPaAKTUKYMiB (Ha Yac aTecTalii) Ta poboTa Ha NeKuisX.

4. Cyma penTHHroBmx 6anis, OTPMMAHUX CTYAEHTOM NPOTArOM CEMECTPY, 32 YMOBM 3apaxyBaHHSA
KOMM'IOTEPHUX MPAKTUKYMIB, NepeBoauTbCa A0 MNiACYMKOBOI OLiIHKM 3rigHO 3 Tabauueto. AKWO cyma
6anie meHWw Hixk 60, ane MKP, [IKP Ta Komn’'ioTepHi NPakKTUKYMM 3apaxoBaHO, CTYAEHT BWUKOHYE
3a/1iKkoBY KOHTPOJ/IbHY poboTy. Y ubomy pa3i cyma banis 3a JIKP nepeBoaMTbCcA A0 NiACYMKOBOI OLLIHKM
3rigHo 3 Tabanuyeto.



5. CTyOeHT, AKUiA y ceMecTpi OTpMMaB He MeHW HixX 60 6aniB, ane 6Gaxae NigBMWMTM CBIl
pe3ynbTaT, MOXe MNPUMUHATU y4acTb Y 3a/iKOBiA KOHTPONbHIN poboTi. Y ubomy pasi OCTaTOYHWUM
pe3ynbTaT CKNA[AETLCA i3 6anis, WO OTPMMAHI HA 3a/1iKOBIN KOHTPObHIN poboTi Ta 6anis 3 JKP.

6. Tabanua nepeseseHHA peNTUHIOBUX 6aniB A0 OLHOK.

Eanu OujiHKa 3a YHIBEPCUTETCLKOKO
LLIKaNowo
100 ...95 BiAMIHHO
94 ...85 ayxe pobpe
84 .75 [obpe
74 ... 65 3a40BiNbHO
64 ..60 AOCTaTHbO
meHwe 60 He3a40Bi/IbHO
€ He 3apaxoBaHi NpakTU4Hi pobotn Ta AIKP He gonyuieHo

9. [JopaartkoBa iHpopmauia 3 gucumnnniHm (0CBiTHLOro KOMNOHEHTA)

3anuTtaHHa go MKP

[JBOBUMIPHMIA MOTIK PIANHM PYXaETbCA MiX [ABOMa NapanebHUMMU HECKIHYEHHO LMPOKMMMU
rOPM30HTA/IbHUMUM NNOLWMHAMU AOBXKUHOW Ha, m. BigctaHb miX nnowmHamum Hi, m. BxigHa wBuAaKicTb
NoTOKY V, m/c npu atmocpepHOMy TUCKY i Temnepatypoio t, °C. Ha Buxoai cuctemu 3agaHo
Hag/IMWKOBUIM TUCK a aTmocdepa. [MoTiK BoaM 3ycTpiyae nepewkoay 3 b ropusoHTaNbHUX AOBIUX
CTPUKHIB 3 AiameTpom D, po3TaloBaHUX NONepeKk NoToKky Hs, m.

BM3HAuMTK none posnoainy WBMAKOCTI PiAKMX YAaCTUHOK B MOTOUi i nose po3noainy KiHeTU4YHOoi
TypbyneHTHOI eHeprii.
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BapiaHT | Hi, m Hz, m Hs, m v, M/c t,°C a b D, m
1 8 100 15 0,5 20 1 8 0,4
2 7 80 20 0,9 30 2 6 0,35
3 10 120 25 0,6 50 0,8 12 0,2
4 9 130 18 0,7 60 1,5 8 0,45
5 12 110 30 1 72 2,2 10 0,6
6 8 90 16 04 40 1,4 0,5
7 7 100 22 0,8 36 1,4 0,45
8 10 115 46 0,6 48 0,8 11 0,25
9 9 130 18 0,7 60 1,5 8 0,45
10 12 110 30 1 72 1,8 11 0,6

Tematuka AKP

Temu AKP npucBaveHi po3s’A3aHHIO 33434 NOB’A3aHUX 3 BUBYEHHAM HOBWMX Ta BAOCKOHANEHHAM
icHyto4oro obnagHaHHA 6GIOTEXHONOFYHOI rany3i i MOBWMHHI ByTM HanpaBAeHMMM Ha NPOBEAEHHA
OOCNiAXKeHb B TaKUX HaNpAMKax:

* MOAENOBaHHA NPOLLECiB B HOBOMY 00/1aiHaHHA BiOTeXHO/IOTiYHOI ranysi;

® iHTeHcMiKaLia, NoninWeHHA AKOCTI, 36inbleHHA BUXOAY NPOAYKTY, 3MEHLLEHHA BUTPAT eHeprii
Ta CUPOBUHU, BUKOPUCTAHHA HOBUX Pi3UYHUX METOAiB BN/MBY Ha NPoLecH 6ioTeEXHONOTIYHOT ranysi;

® MOJIiNWEeHHA KOHCTPYKTUBHUX NapameTpiB ob6n1agHaHHA B6ioTEXHONOrYHOT ranysi.

Po6ouy nporpamy HaBuYanbHOI gUcuMnNiHK (cunabyc):
CKNafeHo K.T.H., AoueHT Lnbeubkuin B.1O.
YxBaneHo Kadeapoto bioTexHikuM Ta iHxKeHepii (npoTokon Ne 16 Big 24.06.2022 p.)

MoroaskeHo MeToanuyHo KoMmicieto pakynbTeTy bioTexHonorii i bioTexHiku (npoTtokon Ne 10 Big 30.06.2022 p.)



