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1. BATAJIBHA IH®OPMAIIISA ITPO OCBITHIM KOMIIOHEHT

1. | Hazea OK Mo/ieni0BaHHs Ta IUIAHYBaHHS HAYKOBOT'O €KCIIEPUMEHTY B iH)KeHepii
2. | ®akynbrer/Kadenpa [H)XKeHepHO-TeXHOIOT1UHUH (PakynbpTeT/ Kadeapa TeXHIYHOTO CepBiCY
3. | Craryc OK O00B’3KOBUH
4. | Ilporpama/CrienianbHi | OCBITHbO-HAayKOBa Mporpama «I amy3eBe MalmmHoOy1yBaHHD)
CTh (ITpOrpaMu) 3a criemiayibHICTIO 133 «["anmy3eBe MammHOOy IyBaHHS»
5. | OK moxe OyTH
3alPONOHOBAHUM JJIsI
(3anosHnioemvcs 0ns
suobipkosux OK)
6. | PiBenr HPK 8 piBeHb
7. | Cemectp Ta Henna
TPUBAIICTh BUBUEHHs | 3 cemecTp, 10 THxHIB
8. | KinbkicTh KpeauTiB 3
€KTC
9. | 3aranbHuii o0csT KonTakTHa poboTta(3aHsATTs) Camocriitna pobora
TOJIMH Ta 1X PO3MOJILI Jlexmiiini [Tpaktuyni / | JlabopaTopHi
CeMiHapChKi
Jenna Jlenna Jenna
20 20 50
10. | MoBa HaBYaHHs YkpaiHchka, aHTJIiiChKa
11. | Buknagaw/ Konomnsnuenko €Bren BaanuciaBoBud, K.T.H., JOLIEHT.
Koopaunatop ['oguHaM KOHCYNIBTAIlH — KoskHOTO TToHe ka3 12.00 mo 14.00, kabiner
OCBITHBOTO 316Mm
KOMIIOHEHTa
11. | KonTakTHa yevhen.konoplianchenko@snau.edu.ua
1 1H(bOpMAITis
12. | 3aranbHuil onmc Hucuumuina Oyne KopucHa MailOyTHIM ¢axiBUsAM [Uis  HaOyTTA
OCBITHBOT'O MOTJINOICHNX KOMIIETEHTHOCTEH, HEOOXITHMX [JIi BUKOPUCTAHHS B
KOMIIOHEHTa HAYKOBI{ JiSUIBHOCTI, 30KpeMa, TEOPEeTHYHUX 3HAHb Ta MPAKTUYHUX
HAaBUYOK BUKOPHUCTAHHSA MPUKIAAHUX KOMIT'IOTEPHHX IPOTpam,
CHCTEM KOMII'IOTEPHOI MAaTeMaTUKU Ta IHCTPYMEHTAJIbHHUX 3ac00iB
MOJICIIIOBAaHHS 3 METOI0 TIJABUIICHHS JOCTOBIPHOCTI OTpPHUMaHHS
HAYKOBHUX 1 IPAKTUYHUX PE3YJIbTATIB TOCIIIKEHb Ta €PEKTUBHOCTI iX
nojnanHsA. OBOJIOJIIHHS METOAOJOITYHUMU Ta METOAWYHUMU OCHOBAaMHU
MO/ICITIOBAHHS €KCIIEPUMEHTIB B 1H)KEHEPHHX JOCITI/PKEHHAX, Ta HAOyTTS
MPAaKTUYHUX YMIHb 1 HaBMYOK IOMO X OpraHi3ailii Ta MpOBEACHHS 3a
crerianpHIcTIO «l amy3eBe MaMHOOY1yBaHHSD.
13. | MeTa OCBITHBOTO [onsirae y oBononiHHI 37100yBauaMu MPUHLUIAMH Ta METOIMKAMH
KOMIIOHEHTA dbopmarizaiii Mojene TEXHOJOTIYHUX TMPOIECIB Ta TEXHIYHUX
CHCTEM B Tally3l IHXEHEPHHUX JOCIIDKeHb, HaOyTTs HaBUYOK
3aCTOCYBAaHHSI Cy4aCHOTO MPOTPaMHOTO 3a0e3meueHHs IS PIillleHHS
HAayKOBUX 3aJlad Ha eTami MOJeTIoBaHHs, OOpOOKM JaHUX Ta
Bizyautizauii aHaJITHYHUX 3aJIe)KHOCTEH 3 IHTETPYBaHHSAM pe3yJIbTaTiB
JIOCJIIJDKEHB B KBaJi(DiKaIliiiHy poOoTy.
14. | IlepexymoBu Hucnurina 6a3yethest Ha OK 2 «CydacHi iHGopMarliitHi TeXHOJIOT11 y
BuBueHHS OK, 3B's130K | HayKkoBi# AisuibHOCTI» Ta OK 4 «Meromonoris mpoBeICHHS HAyKOBUX
3 IHIIUMH OCBITHIMHA TOCIIIKEHB
koMmnoHeHTamu Ol
15. | TlomiTuka akameMiunoi | Y pasi, Ko 3100yBad 3mae pobOOTy iHIIOro 3700yBaya SIK CBOIO
J0OpPOYECHOCTI BJIACHY, TaKa po0OOTa aHyJIbOBYETHCS 1 BUKOHYETHCS TOBTOPHO.

VY pasi ciucyBaHHS — MOBTOPHE CKJIAJIAaHHSI BiMOBIAHOTO 3aB/IaHHS.




Y pa3i BUKOPHUCTAHHS TEKCTOBUX 3allo3WueHb 0€3 HaJIeKHOTO
IIUTYBaHHsI (aKaJeMiYHMI Tu1ariat) - podoTa aHyJIbOBYETHCS.

16. | Ilocunanns Ha Kypc y | https://cdn.snau.edu.ua/moodle/course/view.php?id=1085
cuctemi Moodle

2. PE3YJIbTATU HABYAHHS 3A OCBITHIM KOMIIOHEHTOM TA iX
3B'SI30K 3 IPOTPAMHUMM PE3YJIBTATAMUN HABUYAHHA
Pesyabrarn HaBuanns 3a OK: | TIporpamui pe3ynbraru HaBYaHHS, HA

[Ticns BUBYEHHS OCBITHBOTO JOCSATHEHHS AKUX crpsamoBanuii OK
KOMIIOHEHTa 3700yBay (3a3HAUMTH HOMEP 3TiAHO 3 HyMepailiero, | Sk ouinroerscs JIPH
ouiKyBaHO OyJie 371aTeH. ..» HasezeHoro B OIT)
I[TPH
IIPH 1 |TTIPH 3 | IIPH 4 | IIPH 6 | ITPH 8
JIPH 1. Bomoxitu [nmuBinyanbHe
METOI0JIOTYHUMH Ta METOANYHHMHU 3aBIaHHS
OCHOBaMU MOJIEITIOBAHHS X X
EKCIIEPUMEHTIB B 1H)KEHEPHHX
ITOCITI IDKEHHX
JIPH 2. 3aiticHroBaTH [anuBinyancHe
(dbopMaizoBaHUl OMUC 00’ EKTY X X X 3aBJIaHHs
TTOCTIIKEHHS, 3 IEPEBIPKOIO
aJICKBAaTHOCTI OTPUMAHOI MOJIETI.
JIPH 3. 3nilicHIOBaTH HAyKOBO [nmuBimyanbHe
0OrpyHTOBaHUH BUOIpP METO/IIB 3aBJIaHHs
MOJIEJIFOBAHHSA Ta IUIAaHYBAHHS X X X
EKCIIEPUMEHTY, 1110
3aCTOCOBYIOTHCS
JIPH 4. Bonoaitu cydacHuM [nmuBimyanbHe
arrapaToM oOpoOKHU Ta X X X X 3aBJIaHHS
iHTepIpeTarii AHaTITUYHAN OIS
EKCIIEPUMEHTATbHUX JaHUX 3 MPE3CHTAITIEI0

I[TPH 1. MaTu KOHIENTyadbHI Ta METOAOJOTIYHI 3HAHHS 3 MEXaHIYHOI 1HXeHepii 1 Ha Mexi
MPEAMETHUX TaTy3€i, a TaKOX JTOCIHITHUIIbKI HAaBUYKH, AOCTATHI ISl TIPOBEJICHHS HAYKOBHX 1
MPUKIAIHUX JIOCIITKCHh Ha PIBHI OCTAHHIX CBITOBHX JOCATHEHb 3 BiJMOBIAHOTO HaMpsMy,
OTPUMAaHHS HOBHX 3HaHb Ta/a00 3M1MCHEHHS 1HHOBAITIN.

ITPH 3. ®opmy:toBaty 1 IepeBipsITH TIMOTE3U; BAKOPUCTOBYBATH JJIsi OOIPYHTYBaHHS BUCHOBKIB
HaJIeKHI JOKa3u, 30KpeMa, pe3yIbTaTh TEOPETUYHOTO aHali3y, €KCIIEPUMEHTAIBHUX JOCTIIKEHb
1 MaTeMaTUYHOTO Ta/ab0 KOMIT IOTEPHOTO MOJICTIOBAHHS, HAsIBHI JIITEPATypHI JaHi.

I[TPH 4. Po3po0asTu Ta DOCHIKyBaTH KOHIENTYaJIbHI, MaTeMAaTHYHI 1 KOMIT IOTEpHI MOJEII
nporeciB 1 cucreM, e()eKTHBHO BUKOPUCTOBYBATH iX JUIsI OTPUMaHHS HOBHMX 3HaHb Ta/abo
CTBOPCHHS IHHOBAIIMHUX MPOYKTIB Y MEXaHIUHIN 1HXEHEPIl Ta JOTUIHUX MIKIUCIUIUTIHAPHUX
HampsiMax.

I[TPH 6. Po3pobmsiti Ta peanizoByBaTH HAyKOBI Ta/ab0 1HHOBAIlIHI 1HXEHEPHI MPOEKTH, SIKI
Jal0Th MOXJIMBICTh TI€PEOCMUCIMTH HasBHE Ta CTBOPUTH HOBE I[UIICHE 3HAaHHA Ta/abo
npodeciiiHy MPaKTUKY 1 PO3B’SA3yBaTH 3HAYYIII HAYKOBI Ta TEXHOJOTIYHI IPOOIEMH MEXaHIuYHOT
1HKeHepii 3 JOTpUMaHHAM HOPM aKaJeMiYHOI €TUKH 1 BpaXyBaHHAM COLIQIbHUX, eKOHOMIYHUX,
€KOJIOTIYHUX Ta MPaBOBHX ACIEKTiB.

I[IPH 8. 3acrocoByBaTH 3arajbHi NPUHIMIN Ta METOAM MATEMAaTUKH, MPUPOJHHUYUX Ta
TeXHIYHUX HayK, a TaKOX Cy4YacHI METOAW Ta I1HCTPYMEHTH, IM(POBI TEXHOJOTIi Ta
creniaixizoBaHe MporpaMHe 3a0e3neueHHs Ui MPOBAHKEHHS TOCTKEHb y cdepi MexXxaHI4HO1
1HXKeHepil.



3. 3MICT OCBITHBOI'O KOMOIIOHEHTA (ITPOT'PAMA HABYAJIbHOI

TACIUTLIIITHH)

Tema.
Ilepenik muTaHsb, Mo OyIyTh PO3TIISIHYTI B MEKaX TEMH

P 03HO,I[iJ'I B MCXKaXx 3araJibHOro

OI0ODKETY Jacy

PexoMeHI0BaHa|

AyauTopHa poboTa

CamMocrTiiiHa
pobota

JitepaTtypa

JIx

I1.3/
CEMIH.3

JIa0.

3.

Tema 1. Mogeni Ta MOJCITIOBAHHS B IHXKEHEPII.

OCHOBHI TMOHATTS Ta BU3HAueHHs. Llimi 1 mpuHOMIH
MOJCITIOBAaHHA. AKcioMH Teopii MojenioBaHHs. Bumn
Mozenel Ta MomenoBanHs. DyHKIiT Moxeneit. Dakropw,
0 BIUTMBAIOTH HAa MOJAETh 00’ekTa. MareMmaTudHe
MoJenoBaHHA. Bumorm g0 MaTeMaTHYHOI MOJEN.
Ctpykrypa MaremaTwuHoi  mozeni.  Knacudikariis
MaTeMaTHYHUX  MOJICIICH. i MaTeMaTUIHOTO
MOJEIIIOBAHHA JUISI TEXHIYHUX 00’ €KTIB 1 TEXHOIOTIYHUX
mporeciB. AnroputM moOymoBH Mozemi. TexHoJoTii
MOJICITIOBAHHS. AJITOPUTM TOOYIOBH aHATITUIHOT MOJIEI.
AnroputM moOynoBu emmipudHoi Mogeni. Kopotka
XapaKTEPUCTHKA OCHOBHHX €TalliB aJITOPUTMIB TTOOYIOBH
QHATITHIHHX 1 EMIIIPUYHAX MOJIETICH.

2

10

1-8, 15, 20,
22,23,25-28

Tema 2. MeT0o10/10T1sT MOIEIFOBAaHHS CUCTEM.

Ulorika cuctemHoro anamizy. @OpMyBaHHS 3arajlbHUX
YSIBJICHb PO CHCTEeMy. BUSBICHHS NPU3HAYEHHS, METH,
TOJIOBHUX IUJIeH, (QYHKIIIH BIACTHBOCTEH CHCTEMH.
DopMyBaHHS OCHOBHHMX TMPEIMETHHX IOHSATH  IIIO|
BUKOPHCTOBYIOTHCS B CUCTEMI. ®opmyBaHHS
MorauOJIeHUX YSBIEHb MpPO cHUcTeMy. MoenoBaHHs
CUCTEMH, SIK eTarl ii JociikeHHs. CHCTeMaTHYHUH ITiXi]]
mo MomeiroBaHHsS. IloHATTS cucTeMu 1 Mozeii. Monend
CTATUKHA 1 JWHAMIKHA, MOJIEJI TPOIECIiB MEPETBOPEHbD |
cucreM. Po3BuHyTa  Kiacudikamisi = MaTeMaTHYHHX
Mognened. JleTepMiHOBaHI Ta CTOXaCTUYHI MOJIEITI.
JlnHamigyHal Ta  cTaTMYHI  Mozeli. ABTOMAaTHYHE,
HaIiBaBTOMATHYHE Ta IHTETPOBaHE MOJEIIOBAHHSI.

10

1-4,7,8, 11

Tema 3. Metoau TOCHIIIKEHHS MOJEIIEH.

MeTox Mounre-Kapno. ImitaniiHe MOJEITFOBaHHS.
[TocTanoBka 3amadi IO IMITAIifHOMY MOJIEITIOBAHHIO.
MeTton IMITalifHOrO MOJENIOBaHHA. TwumoBa cXeMma
peamizamii. TOYHICTP MaTEMaTHYHOTO MOJICITFOBAHHSI.
JluHaMigHI CHCTEMH 3 30CEpEKCHHMH ITapaMeTpaMHu.
KonuBanasa B MexaHiyHMX cuctemax. OmgHOMacHi Ta
OaratromacHi cucremu. JlemndipyBaHHS  KOJIMBaHb.
Jlinitini Ta HemiHilHI cuctemu. JlmHaMivHa OMIOHICTE Ta|
MOJCITIOBAHHS SIBUIN, TIPOIECIB Ta cHCTeM. IlOHATTI
ineHTudikarii. InenTudikaniiaui €KCIIePHUMEHT.
[nenTudikauis anroputMidHoi i iHpopMaiiitHOI MoAeTe.
Metomu iaeHTHdikamii. OOYNCTIOBAIEHI EKCIIEPUMECHTH
3a JIOTIOMOTOI0 MaTeMaTHYHUX MoJenel. AHaliTH4HE i
YHCEIbHE MOJICITIOBAHHS. 3aCTOCYBaHHS MAaTEMAaTUIHOTO
amapaty JUId MOJETIOBAaHHS TeXHIYHUX cucTeM. [loxnOky|
Ta BIIACTHBOCTI OOYHCITIOBAILHUX METOJIB Ta aJITOPUTMIB.
MeToau 00poOKu EKCIIEPUMEHTAIBHUX JIAHHX.
[HTepmonsALis, ampoKkCcHUMalis, CTaTUCTUYHA 1 LUQPOBa

00poOKa TaHuX

1,2,7-9, 11,
12,13, 15




Tema 4. [Iporpamue 3a0e3neyeHHs s
MOJIEIIFOBaHHS IPUCTPOIB Ta CUCTEM

3acTocyBaHHs TakKeTa JJisg aBToMaTHu3aii (pi3udyHuX
mporieciB. PeanbHi 1 BipTyanbHi (Gi3uuHI NPUIAAN Ta|
cucremMu. Onuc (i3MYHUX TPOIECIB 32 JOMOMOTOIO
mporpam  LabView.  bibmioTekun  BipTyanbHUX
npunanis. @DysknionaneHuit  Habip. EnementH
YIIpaBJIiHHSA BIpTyaJlbHUMH MIPUIIAIAMH 1 1HIUKATOPH.
OCHOBHI  BIJOMOCTI NP0  MaKeT MaTEeMAaTUYHOTO
mMonemoBaHHs Simulink. OCHOBHI MOXIMBOCTI MaKeTy
po3muperHs Simulink. 3aragpHi OpUHIUIE POOOTH Y|
makeri  Simulink. PoGora 3  meMoHCTpaliiiHUMU
npuknagamu. OcHoBu pobotn y makeri Simulink.
Oco0IMBOCTI MOJEIIOBAHHS CUCTeM y makeTi Simulink.
3amycK MOJIerIi.

10

9,10, 15, 19,
29, 30

Tema 5. Metonomoris nmiaHyBaHHs €KCIIEPUMEHTY
OpToroHayibHI TUTAHW TEpIIOTO MOPSAKY. [loBHUH

(bakTopHHI €KCIIEPUMEHT. Hucnepcis
BiITBOPIOBAHOCTI. Ormika aJIeKBaTHOCTI
AMPOKCHMYIOUOT  3aJIeKHOCTI 00’€eKTY, 110

mociKyeThes. OIiHKa 3HAYYMIOCTI KOe(IiIie€HTIB
AMPOKCHMYIOUOI  3aJIe)KHOCTI B3STIH y  BUITIAAIL
anreOpaidyHOro TOJIIHOMA, B CEHC1 BIIMIHHOCTI
3BHaueHb WX KoedimieHTiB Big HyIs. OOpoOka)
pe3yabTaTiB  eKcrepuMeHTy. [piOHmit ¢akTopHU
excriepuMenT. CKiIalaHHs TJIaHIB APYTOTo MOPSIKY.
OpTOroHaJIbHI  IEHTPATHHO-KOMITO3HITIHHI  TUTaHH.
[InanyBaHHA eKCIEPUMEHTY TpU  BiAUIYKyBaHHI
eKcriepuMeHTalbHOI  oOmacTi.  Kiacwuuni  meToay
BU3HAUCHHS  eKcTpemMyMmy. DakTopHi  MeToay|
BH3HAUYCHHS eKcTpeMyMy. JlucnepciitHuii aHam3 npu
EKCIIEPUMEHTAIbHOMY JIOCTTPKEHHI.
OnHOGaKTOPHUHN AUCTICPCIMHHIA aHATI3.

1, 8,910, 16,
19, 29, 30

Tema 6. CrnienianizoBaHi MaTeMaTH4HI IPOTrpaMHi
MPOIYKTH OOPOOKH TaHUX

PobGoue cepenoBumie mnakery MathCAD. OcHoBu
oOunciens y MathCAD. Beenennst ta penaryBaHHS
dopmyin. I'padiuni moximBocTi. OCHOBH POOOTH )|
makeri MathCAD.  AnreOpaiuni oO4YHCICHHS Y|
cucremi  MathCAD. Omneparopu. OyHKii.
AnreOpaiduHi MEePETBOPCHHS. Buxonanus
CUMBOJIbHUX oOumcinenb y cucremi MathCAD.
UucenbHe po3B’si3aHHA  MAaTEMATHMYHHUX  3aj]ad.
UucenpHe nrQepeHIiFOBaHH. YucenbHe
IHTEerpyBaHHS. Po3B’si3anHs HEJTHIHHUX]
anreOpaiyHuX  piBHAHBb.  Po3B’A3aHHA  cuUCTeM
IMHIMHUX ~ anreOpaiyHuX  piBHSAHb. BUKOHaHHS
yrciaeHHUX obunciens y cucreMi MathCAD. Po6oTal
y mporpami MathLAB. 3arampHi BimomMocTi mpo|
cucremy MathLAB. IlobynoBa rpadikiB Ta
noBepxoHb. OCHOBM TpOrpaMyBaHHSI y CHCTEMI
MathLAB. [IporpamyBaHHs pO3ray’KeHUX
00YHCITIOBATEHUX MIPOIIECIB. [IporpamyBaHHs

O3raly’KEHUX 00YHCITIOBAJIBHUX IPOIIECIB.

15,17-21,31-
34




[IporpamyBaHHS  IUKIIYHUX  OOYHMCIIOBAIbHUX|
MPOIIECIB. [IporpamyBaHHs UAKJTIYHUX]
o0uncIoBaIbLHUX TporieciB. CTBOPEHHS TPOIEAYP
Ta (QYyHKIIA KOpuCcTyBaya. YWCIEeHHI OOYHCIICHHS.
IuterpyBanHs Ta JaudepeHIitoBaHHs. PimeHHs
PIBHSHb Ta CHCTEM piBHsAHb. PobGoTa y mporpami
Statistica. OcHoBu poboTH 3 mporpamoro Statistica.
IaTepdeiic mporpamu. Opranizaiis MOXiTHUX TaHUX.
PobGota ¢ daiimamu nanux. MoaynbHa CTPYKTYpa|
nporpamu. CTBOpeHHsI ¢aiiy 3 JaHUMHU Yy Mporpami
Statistica. OGUUCIIEHHSI ONMUCYBAJIBHUX CTATUCTHK Y|
mporpami  Statistica.  Cepenne — apudmeTHUHE.
BubipkoBe  cepenne.  BubipkoBa  nmucmepcis.
CranmapTHe BIIXWJICHHS. Moa. Meniana.
KBantunb. Buxopucranus mporpamm Statistica s
MEpBUHHOTO  aHaNi3y  JaHWX.  BuKopHcTaHHS
WMOBIpHICHOTO  Kanbkynsitopy. lloOymoBa T4
penaryBaHHs cTaTUCTHYHMX TpadikiB. ['eHeparris]
BUMAJKOBUX  4YHceld. BH3HAaYeHHS  OCHOBHHX|
rmapamMeTpiB HMOBIPHICHUX PO3MOJILIIB.

Bcboro

20

20

50




4. METOAU BUKJIAJJAHHS TA HABYAHHA

JIPH Mertoau Kinpkicts | Metoay HaByanusa | Kuipkict
BUKJIAAAHHA TOUH (SIK1 BUJIM HaBYAJIBHOI | b TOJUH
(pobora, 1o Oyme JISUTBHOCTI Ma€e
MIPOBE/ICHA BUKOHATH CTYICHT
BUKJIa/la4eM MiJl Yac CaMOCTIlHO)
ayJIMTOPHUX 3aHATH,
KOHCYJIbTAITi})
JIPH [. Bononaitu [TpobGnemua nexiis, 8 CamocriitHa po6oTa 3 8
METOIOJIOTTYHIMHU Ta TeMaTHYHA IUCKYCi, M IPYIHUKOM,
METOITYHUMH OCHOBaMU CKPYTIHHA CTLDY, OTIPAIFOBaHHS
MO/ICITFOBaHHSI €KCIIEPHMEHTIB B O0OTOBOpEHHS TEOPETHYHOTO
IHPKEHEPHUX JOCTIDKCHHSX | AKTyaJbHUX IUTAaHb. Marepiainy.
JPH 2. 3aiticHioBaTH MynbpTuMeniitHa 12 CamocriitHa poboTa 3 16
dopmanizoBanmii onuc JIeKIIis1, KOHCYJIbTaIi1 HiAPYIHUKOM,
00’ €KTY JOCIIKEHHS, 3 BHKJIaJaya, BUKOHAHHSI
NePEeBIPKOIO aJeKBAaTHOCTI 00rOBOpEHHS 1HIUBITyaIbHUX
OTPHMAaHOI MOJIEII. AKTyaJbHHX IHTaHb. 3aB/IaHb.
JIPH 3. 3niiicHioBat HaykoBo| MylbTHMeNiiHA 12 [TepconainizoBane 18
oOrpyHTOBaHUMN BUOIP JIEK1is, HaBYaHHS, CAMOCTIHA
METO/iB MOJICTIOBAaHHS Ta «MO3roBa aTakay, po6oTa 3 miIPYIHUKOM,
IUTAHYBAHHS €KCIIEPUMEHTY, 00roBOpeHHsI BUKOHAHHA
10 3aCTOCOBYIOThCS aKTyaJIbHUX ITUTAHb. 1H/IUBITyaTbHUX
3aB/IaHb.
JIPH 4. Bonoxitu cyyacuum | [lepeBepryTrii kiac, 8 CamocriitHa po6oTa 3 8
anapaToM 06pOOKH Ta HABYAHHS Yepe3 JiIo, MiAPYYHUKOM,
iHTepIpeTarii KOHCYJIbTallll HaBYaHHS Yepe3
eKCIIEPUMEHTAIbHUX JTaHUX BHUKIIa/a4a, JIOCITI JUKCHHSL.
TEMaTUYHA IUCKYCIsl.
Bcvoeo eooun 40 50

5. OOIHIOBAHHA 3A OCBITHIM KOMIIOHEHTOM

5.1. JliarHOCTHYHe OLiHIOBAHHS (323HAYAETHCA 32 MOTPeON)

5.2. CymaTnBHe OUIHIOBAHHS:

5.2.1. Jlns oLiHIOBAaHHS OYiKYBaHUX PE3yJIbTaTiB HABYAHHS Nepe10aYeHO
Ne Meroau cyMaTHBHOTO OI[IHFOBAaHHS banu / Bara y 3aranshiii omini | Jlata ckmamanas
1. | BukoHaHHS IHAMBIAYaJbHOTO 3aBJAHHS 25 oanie / 25% Ha 4 muoicni
2. | BukoHaHHS IHIMBIAYaJIbHOTO 3aBJaHHS 25 oanie / 25% Ha 6 muoicni
3. | BukoHnaHHs iHAMBIIyaqbHOTO 3aBIAHHS 25 oanie / 25% Ha 8 muoichi
4. | AHamITHYHUH OTJISI 3 IPE3CHTAIII€I0 25 oanie / 25% Ha 10 muocni
(3ammik)




5.2.2. Kpurepii oriHIOBaHHS

Komnonenr| He3amoBiibHO 3a10BiILHO Hoope Binminno
<11 banis 11-15 6anis 16-21 6anis 22-25 banis
Hesnauna Hageneno O11p111010 [IpoxemoHCTpOBAHO Jocuts riauboko Ta /
0013HaHICTb MipOIO ONKC MpobIeMy | PO3YyMiHHS, IHOUHY Ta / | ab0 AETalbHO PO3KPUTA
o0 npodiiemu, | (0e3 aHaiizy), abo nmeraizariiro po0JieMa,
HaBeJICHO HEIOCTATHE Mpo0JIeMHU; OCHOBHI MpOaHaTi30BaHi Pi3Hi
.BHKOI.{aHHH KOPOTKHUH OTIHC. OOTPYHTYBaHHS MPOOJIEMHI aCIICKTH TIOTJISITY Ha TIPO0JIeMy;
IHAUBIIY- He nemonctpye OCHOBHHX MOMEHTIB, 00TpyHTOBaHI, BCl OCHOBHI MOMEHTH
aJILHOTO CaMOCTIHHOTO HE JOCTAaTHHO APTYMCHTH € BHKJIa/ICHI, apI'yMEHTH
3aBJIaHHA MUCJIEHHS MO0 MOCJIiIOBHA IIOCJI1IOBHUMUY, IIOCJIIIOBHI T4 Baromi;
o0paHoi TeMH. apryMeHTallis, BUBYAIOTHCS Pi3HI TOUKH | aHANi3YIOThCS Pi3Hi
TPE3CHTALIis BIICYTHS | 30PY, IPE3CHTALLIs € TOYKH 30Dy, HABOISTECS
abo nmojana 3MICTOBHOIO, BJIACHI TPOTTO3HIII.
IIOBEPXHEBO. IOCJT1IOBHOIO.
OrnparboBaHa JIuIIe OmnparpoBana
JiTeparypa, Imo JITEepaTypa JIMIIe
pEKOMEHI0BaHa pPEKOMEH/I0BaHa
BUKJIA/IA4EM. BUKJIa/Ia9EM.
<11 banis 11-15 6anis 16-21 6anis 22-25 banis
Bumorn  mon0 | binbmicTs BuMmor | Bukonano yci Bumoru | BukoHaHi yci BUMOTH
AHaTiTHUHME | 33BAAHHSA HE | BUKOHAHO, ajic OKpeMi | 3aBIaHHSA 3aBJIaHHS,
OLIIS 3 BHUKOHAHO CKJIQJIOBI BiicyTHI ab0 TPOJICMOHCTPOBAHO,
[PE3EHTALIIEI0 HEIOCTATHRO . KpeaTHBHICTb,
(3a1iK) PO3KPHTH,  BIACYTHIit BIYMJIMBICTb,
aHai3 1HIIUX TiIX0IB 3aMpONOHOBAHO BIIACHE
JTO TIUTAHHS BHPITIIECHHS MPOOIeMH
53. ®opMaTUBHE OLIHIOBAHHS:

JIyst OlliHIOBAaHHSI TMOTOYHOT'O MPOTPECY Y HaBYaHHI Ta PO3YMIHHS HAIpPSMIB MOJAJIBIIOTO
YIOCKOHAJICHHSI TIepe10a4eHO

Enementu ¢popmMaTuBHOIO OLiIHIOBAHHS

Jlara

3aBJaHb

1 | Komn’totepHa cUMyIISLis 3 eIeMEHTaMH MPOOIEMHUX

I1ix yac 3aHATH

Y cHuil 3BOpOTHHIA 3B'SI30K Bijl BUKIJIaa4a Ta CTYICHTIB
IT1]1 9ac BUKOHAHHS 1HAWBIyaIbHOTO 3aBJIaHHS

Ilix yac 3aHATH

Y cHuii 3BOpOTHUH 3B'S130K BiJl BUKJIajlada Ta CTY/ICHTIB
I0JI0 aHATITHYHOTO OTJISIAY 3 TIPE3CHTAIII€I0

10-#1 THKEHD

6. HABYAJIBHI PECYPCH (JIITEPATYPA)

6.1. OcHoBHI Kepea:

€pina AM., 3axoxuit B.b., €pin [.JI. Metomonoris HayKoBUX AOCHiIKeHb: HapuambHwmii
nocionuk. — Kuis: LlenTp HaBuanbHO1 niTepatypu, 2004. — 212 c.
Moxkin b. I. Marematnuni Mmeroau ineHTUdIKAIT TMHAMIYHIX CUCTEM: HAaBYAJIbHUM MOCIOHUK / b.
I. Mokin, B. b. Mokin, O. b. Mokin. — Binnunsg :BHTVY, 2010. — 260 c.

["amy3eBe MammMHOOYyBaHHS:

nigpyuyHuk g acmipadtie / B. b, TapenbHux,

€. B.

Konomnsauenko, B. M. 3yOko Ta iH.; 3a 3ar. pea. B. b. Tapensauka, FO. 1. [lanpka. — Opeca :
Onpmi+, 2023. — 468 c. ; 1. + Ta0II.
Hapunsin A.P. OCHOBBI Hay4HBIX HCClIeOBaHUH. YueOHoe mocobue ams By30B. / Hapunsu A.P. —
K.:2002.-112c.
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11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OcHOBBI HAyYHBIX HCCIIEAOBaHUN. YdeOHoe mocodue 1ist By30B. \ @pymkuH P.A. — Amyesck.,
2001 -201 c.

Cupnenxo B. M., I'pymiko I. M. OcHOBH HayKOBHX JTOCTiIKeHb. — XapkiB, Buma mkomna, 2002 —
200 c.

Hleitko B.M., Kymnapenko H.M. Oprani3auis Ta METOAMKa HAYKOBO-TOCTIIHUIBKOI JisSUTbHOCTI:
[Tizpyunuk. — 2-re BU., mepepoO. i gom. — K.: 3nanns-Ilpec, 2002. — 295 c.

€pina A.M. CraTUCTHYHE MOJICNIOBAHHS Ta NMPOTHO3YyBaHHs: HaBy. mocid. / A. M. €pina. -
Teprominb: YauBepcurerckas kaura, 2005. - 170 c.

Komosuit, M.JI. OntumaneHe NiaHyBaHHS EKCIIEPUMEHTY MpU JOCHTIHKEHHI TEXHOJIOTTUHUX
mporieciB, mpuiaiB i cucreM: HaBd. moci6./ [M.Jl. Komosuii, O.M. Koctenko, O.B. 3abonotamit
Ta iH.]. — X.: Ham. aepokocm. yH-T «Xapk. aBiail. iH-T», 2010.— 161 c.

Yepemunx €.B. Ta inmri, Teopis mianyBaHHS €KCIIEPUMEHTY Ta MPUKIIAIW 11 3aCTOCYBaHHS: HaBY.
noci6. / €.B. Uepemnux, T.M. Cano. — JI.: Bua-Bo Ham. yH-Ty «JIpBiB. momiTexHika», 2005. —
148 c.

Rajagopal K. Operations research / K. Rajagopal. - PHI Learning Pvt. Ltd., 2012. - 608 p.
Maii6opona P.€. Perpecis / P.€. Maiitbopoma. — K.: TBiMC, 2004. — 283 c.

TomameBcekuit  O.B. Komn'torepni TexHomorii cratuctuynoi o0poOku nanux / O.B.
TomameBcrkuii, B.I1. Pucikos. — 3amopixoks: 3HTY, 2015. — 175 c.

UYepemuux €.B. Teopis mmaHyBaHHS €KCIIEPUMEHTY Ta MPUKIAIU ii 3aCTOCYBaHHS: HABYAJIbHUI
nocionuk / €.B. Uepemunx, T.M. Caino. - JIsBiB: BunaBaunrso HY "JIpBiBchka IlomiTexHnika',
2005. - 148 c.

6.2. lonaTkoBi mxepena:
Kynnpar A.M., Kyaapar M.M. HaykoBo-texHiuHi o6uucienns 3acooamu MathCAD ta MS Exel.
Hapu. mociouuk. Pisue: HYBITI, 2014. — 252c.
Maii6opoga P.€., CyrakoBa O.B. CtatucTu4HMii  aHami3  JaHUX 3a  JIOIIOMOI'OIO
nakety STATISTICA. Hapuansuuit nociouuk (2012) [Enextponnuii pecype]. — Pexxum mocrymy:
https://bit.ly/3BI4keB
Steinhaus S. Comparison of Mathematical Programs for Data Analysis (Edition 5.03)
[Enextponnmuii pecypc] — Munchen/Germany. — 64 p. — Pexxum noctymy : https://bit.ly/3p5A34x
Hesin B.B., Tkauyk B.C. Po3Bsi3aHHs 3a7a4 KiHEMaTHKH TOYKH 3 BHKOPHCTAHHSIM CHCTEMH
MathCAD// AxtyanbHble Hay4YHBIC UCCIICIOBAHUSI B COBpeMeHHOM Mupe// CO. HaydHBIX TPYIIOB -
[epesicnaB-Xmenpautnkuit. 2018. (3). C.128-135 URL: https://elibrary.ru/item.asp?id=32763343
Ie. Konoplianchenko et al. = Mathematical Modeling a Process of Strengthening Steel Part
Working Surfaces at Carburizing Thereof by Electroerosive Alloying Method. (2018) AIP Conf.
Proc. 2017: 020008-1-020008-14. https://doi.org/10.1063/1.5056271.
V. Tarelnyk, Ie. Konoplianchenko, N. Tarelnyk, A. Kozachenko, "Modeling Technological
Parameters for Producing Combined Electrospark Deposition Coatings", Materials Science Forum,
Vol. 968, pp. 131-142, 2019. https://doi.org/10.4028/www.scientific.net/MSF.968.131
Hase, F., Aldeghi, M., Hickman, R.J., Roch, L.M., Christensen, M., Liles, E., Hein, J.E., Aspuru-
Guzik, A. Olympus: A benchmarking framework for noisy optimization and experiment planning
(2021) Machine Learning: Science and Technology, 2 (3), art. no. 035021.
https://doi.org/10.1088/2632-2153/abedc8
Zhao, X., Pan, J., Li, L. Research of Integrated Impeller Modeling and Five-axis Machining
Technology based on Reverse Engineering (2021) Journal of Physics: Conference Series, 1865 (3),
art. no. 032037. https://doi.org/10.1088/1742-6596/1865/3/032037
Hofelich, M., Mantel, K.V., Bursac, N., Omidvarkarjan, D., Matthiesen, S., Meboldt, M.,
Schneider, T. Attributes of research environments for modelling engineering simulators for design
support validation (2021) Procedia CIRP, 100, pp- 678-683.
https://doi.org/10.1016/].procir.2021.05.143
Horvath, L. Research Configuration of Engineering Modeling Platform (2020) SACI 2020 - IEEE
14th International Symposium on Applied Computational Intelligence and Informatics,
Proceedings, art. no. 9118812, pp. 261-266. https://doi.org/10.1109/SACI49304.2020.9118812
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https://doi.org/10.1016/j.procir.2021.05.143
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25.

26.
27.

Guo, M. Engineering-oriented modeling and experimental research on DC-biased transformers
(2019) Modeling and Application of Electromagnetic and Thermal Field in Electrical Engineering,
pp. 587-664. https://doi.org/10.1007/978-981-15-0173-9 15

Odimitinuii caiit Mathcad. [Enextponnnii pecypc] — Pexxum noctymy: http://mathcad.com.ua/
Odiuiitaumii caiitr Matlab. [Enextponnuii pecypc] — Pexxum noctymy: https://www.mathworks.com/

28. Odimitinuii caiit Smath Studio [Enextponnnii pecypc]| — Pexxum noctymy: http://en.smath.info/

29. Odiniiinuit caut Maxima. [EnekTpoHHMI pecypc] — Pexum JOCTYILY:

http://maxima.sourceforge.net/

6.1 AuriomosHi inTepHer-pecypen

Omnuaiin opranaisepsl
Docollab — Helps to manage scientific research, collaborate with colleagues and publish
findings.
Elabftw — Electromic lab notebook made by researchers, for researchers, with usability in
mind.
ELabJournal — GLP-compliant Electronic Lab Notebook and lab management tool.
Evernote — A place to collect inspirational ideas, write meaningful words, move important
projects forward.
Findings App — Lab notebook app that allows to organize experiments, keep track of results,
manage protocols.
Hivebench — Hosted numeric laboratory notebook tool to manage protocols, experiments,
share with team.
Journal Lab — A community of scientists who share open summaries and peer review of
articles.
LabArchives — Web-based product to enable researchers to store, organize, and publish their
research data.
Labfolder — Simple way to document research and to organize protocols and data.
LabGuru — Supports day to day activities of a research group (vision, execution, knowledge,
logistics).
Laboratory Logbook — Document projects running in a lab, manage experimentally obtained
data, metadata.
sciNote — Open source lab notebook with workflows and modular functionalities.
Sumatra — Automated electronic lab notebook for computational projects.

[HCTpYMEHTH /i1 CHIILHOTO NMPOBEIEHHS eKCIIEPUMEHTIB
Emerald Cloud Lab — A web-based life sciences lab, developed by scientists for scientists.
ScienceExchange — Marketplace for shared lab instrumentations.
TetraScience — Allows you to monitor & manage experiments from anywhere.
Transcriptic — A remote, on-demand robotic life science research lab with no hardware to buy
or software to install.
Addgene — Plasmid sharing platform.
Antibody Registery — Gives researchers a way to universally identify antibodies used in the
course of research.
ELabInventory — Web laboratory inventory management system designed for life science
research labs.
Nanosupply — Platform facilitating sourcing and sharing of advanced materials for research
and education.
Sample of Science — Peer-Sharing Platform for Scientific Samples.

EnaexTponni 1adopartopii
BioBright — For better understanding of experimental conditions by connecting sensors to
instruments.
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ChnijibHe BUKOPUCTAHHSA 3Pa3KiB A/ J0CTi/IKEHb
Addgene — Plasmid sharing platform.
ELablInventory — Web laboratory inventory management system designed for life science research
labs.
Nanosupply — Platform facilitating sourcing and sharing of advanced materials for research and
education.
Sample of Science — Peer-Sharing Platform for Scientific Samples.

APpXIiB IPOTOKOJIIB €KCIIEPUMEHTIB
SciVee — Science video sharing platform that includes protocols.
Benchfly — Video protocols and video platform for scientists.
Benchling — Life science data management and collaboration platform to create, find, and discuss
protocols.
IPOL journal — Research journal of image processing & analysis with algorithm descriptions and
source code.
MyExperiment — Share workflows and in silico experiments.
Pegasus — Platform that help workflow-based applications execute.
Protocol online — A curator of protocols contributed by researchers arounds the world.
Scientific Protocols — Share scientific protocols using the GitHub platform.

Po6oTa i3 nannmu
Datazar — Research collaboration platform where you can easily explore, use and share data.
Dat data — Open source, decentralized data tool for distributing datasets small and large.
Delve Health — Comprehensive source of real-time intelligence focused on life science research
industry.
Kaggle — Patform for data prediction competitions.
Kitware — Advanced software solutions and services for data intensive R&D.
mloss — Machine learning open source software.
MyExperiment — Share workflows and in silico experiments.
nanoHUB — Centralized platform for computational nanotechnology research, education, and
collaboration.
Ovation — Simplifies scientific life from sample tracking for startup labs to data management.
PCR Drive — Free platform that supports researchers in all their PCR-related processes.
Pegasus — Platform that help workflow-based applications execute.
Plotly — Online tool to graph and share data.
Riffyn — Cloud software for visual, collaborative, reproducible innovation.
ROpenSci — Access to data repositories through the R statistical programming environment.
Statcrunch — Provides data analysis via the Web.
Sumatra — Automated electronic lab notebook for computational projects.
SURF In context — Navigate through RDF relations in a smooth and understandable way.
Sweave — Allows to embed the R code for complete data analyses in latex documents.
Synapse — Platform to support open, collaborative data analysis for clear, reproducible science.
System in Cloud — Platform, enabling clients to rapidly draw and execute data-flow diagram that
run in cloud.
Tableau — Easily and quickly analyze and present data and share insights.
Taverna — A suite of tools used to design and execute scientific workflows.
VisTrails — Scientific workflow & provenance management system that supports data exploration.
Wakari — Web-based python data analysis.
WebPlotDigitizer — Web based tool to extract data from plots, images, and maps.
Wings — Semantic workflow system that assists scientists with the design of computational
experiments.
Wolfram Alpha — Web-based tools for scientific calculations.
World Map — Allows users to explore, visualize, edit, collaborate with, and publish geospatial
information.
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