gm HauioHanbHU TeXHIYHKI YHiBepcuTeT YKpaiHu
«KUTBCbKUA NONITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCBbKOIO»

Kadeppa 3aranbHoi ¢pisnku
Ta mogentoBaHHA PisnUHUX
npouecis

OCHOBWU OBPOBKMU TA BI3YANI3ALII
EKCNEPUMEHTANIbHUX AAHUX

Pob6oua nporpama HaB4anbHOI agncumnniim (Cunabyc)

PiBeHb BULLOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc avcumnniim
®dopma HaBYaHHA

Pik nigroroBKku, cemectp
O6car gucumunniim

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4u

Po3knapg 3aHATb

MoBa BUKnagaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKANaAaudiB

Po3smileHHA Kypcy

PeKBi3nTK HaBYaZIbHOIT AUCLMUN/IIHU

Mepwulii (6akanaspcokuii)

10 MpupoOdHuYi Hayku

104 ®izuka ma acmpoHomis

Komn’tomepHe modentosaHHA disudHuX npoyecis
Bubipkosa

0YHa(OeHHa)

3 Kypc, secHAHUl cemecmp

4 (120), 36 nekuyiti, 18 nab., 66 - cpc

3anik, modyabHa KoHmposasHa poboma, AKP

http.//rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=e2d0a7c4-8ab3-4c4d-
a886-0701b07f0469

YKpaiHcbka
Jlekmop : 0.¢.-m.H., CasueHko [apia BikmopisHa, d.v.savchenko@kpi.ua
JlabopamopHi: 0.¢p.-m.H., Cas4yeHKo [apia BikmopisHa, d.v.savchenko@kpi.ua

lMocunaHHA Ha MemooOuYyHe 3a6e3neYeHHA:
https://do.ipo.kpi.ua/course/view.php?id=4776

Mporpama HaBYaZIbHOI AUCLUNIHN

1. Onwuc HaBYaNbHOI AUCLUUNAIHMK, iT MeTa, NpegMeT BUBYEHHA Ta Pe3yNbTaTu HaBYaHHA

HasuyanbHa AaucuymniiHa

«OcHoBM 06pob6KM Ta Bi3yanizauii eKCnepuMeHTasIbHUX JAaHUX»

HaNeXunTb A0 UMKAy npodeciiHoi niarotoBkn daxisuis ¢isMyHMxX cneuianbHocTelr. MeTor HaBYabHOI
AVCUUNNIHM € GOPMYBaHHSA Y CTYAEHTIB 34aTHOCTEN MPOBOAUTU Bi3yanisalito, 06pobKky Ta rpadiyHmin
aHani3 eKkcnepumeHTanbHUX AaHux. MpegmeTom [UCUMMAIHM € HaBYaHHA i nigrotoBka ¢axiBua 3
Hanpamy niarotoBkn 104 «®di3nKa Ta acCTPOHOMIA», AKUMA 3MOXKE KOPUCTYBAaTUCb MNPOrPamMHUM
cepeposuiem OriginPro B npoueci 06pobku Ta Bisyanisauii PisuHux AaHux. 3aBAAHHAMM [aHOI
AUCUMNNiHM € POpPMYBaAHHA Yy CTYAEeHTiB 3HaHb CTOCOBHO OCHOBHMX @YHKLiN nporpamu OriginPro,
30KpeMa BMiHHSA iMNOPTYBATK Ta €KCNOPTYBaTW AaHi A0 NPOrpamm, NepeTBoOPOBATM 3HAYEHHA Yy TabauLi
naHux, éyaysatn 2D Ta 3D rpacdiku, opopmnioBat rpadiku, aHanisyBaTu Ta anpoKCMMyBaTh rpadidHi
AaHi, @ TaKOX MaTW ysABAEHHA NpPo O6pPObKy pe3ynbTaTiB enekTpPodi3MYHMX BMMIPIOBAHb, CNEKTPIB
PEeHTreHiBCbKOi (HOTOENEeKTPOHHOI CcneKTpocKonii, iHppayepBOHOI cheKTpocKkonii, PamaHiBcbKoro
PO3CiAHHA, NOMIHECLLEHTHOI CNEKTPOCKONIi, CNEKTPOCKONIii e/NeKTPOHHOro MapamarHiTHOro pe3oHaHcy
Ta A4EPHOro MarHiTHOro pe3oHaHcy.


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=e2d0a7c4-8ab3-4c4d-
mailto:d.v.savchenko@kpi.ua
mailto:d.v.savchenko@kpi.ua

HaBuyanbHa aucumnniHa Gopmye y CTyAEHTIB HAaCTYMHi 302as16Hi Ta (haxosi KomnemeHmMHocmi:
3azaneHi KOMNemeHmHocmi:
3K1. 3aaTHicTb A0 abCTPAKTHOrO MUCIEHHSA, aHasi3y Ta CUHTE3Y.
3K2. .30aTHICTb 3aCTOCOBYBATM 3HAHHA Y MPAKTUYHMX CUTYaLiAX.
3K3. HaBM4KM BUKOPUCTAHHA iIHGOPMALLIMHUX | KOMYHIKALLIMHUX TEXHONOTIN.
3K8. 3paTHicTb ouiHOBaTK Ta 3abe3neyyBaTh AKICTb BUKOHYBAHUX PObIT.
®daxoei KomnemeHmMHocmi:
®K1. 3HaHHA | pO3yMiHHA TEOPETUYHOIO Ta eKCNepMMeHTaNbHOro 6asncy cydacHoi ¢isnkm Ta
ACTPOHOMII.
®K2. 3paTHiICTb BUKOPUCTOBYBATU HA NpaKTULi 6a30Bi 3HaHHA 3 MaTeMaTUKM AK MaTEMATMYHOro anapaTy
®i3MKKM | aCTPOHOMIT NPK BUBYEHHI Ta AOCAIAKEHHI Pi3UUYHMX Ta aCTPOHOMIYHMX ABULL, | NPOLLECIB.
@®K3. 34aTHICTb OLIHIOBATU MOPAAOK BEAUNYUH Y PI3HUX OOCNIOMKEHHAX, TaK CAMO AK TOYHOCTI Ta
3HAYMMOCTI pe3ynbTaTis.
®K4. 3paTHicTb NpaLtoBaTH i3 HAYKOBUM 061aAHaHHAM Ta BUMIPOBaNbHUMM NpUaagamm, o6pobaatm Ta
aHanisyBaTu pesynbTaTh A0CAigKeHb.
®K5. 3aaTHiICTb BUKOHYBaTU 0BYMCAOBANbHI EKCNEPUMEHTU, BUKOPUCTOBYBATU YMUCE/IbHI MeToau ans
pO3B’A3yBaHHA Pi3UYHUX Ta aCTPOHOMIYHUX 33434 | MOAENOBAHHA Pi3UYHUX CUCTEM.
®K6. 3gaTHiCTb MmoaentoBaTh GisMUHI CMCTEMM Ta aCTPOHOMIYHI ABULLA | NpoLecH.
®K10. 34aTHICTb CAaMOCTIMHO HABYATMCA | ONAHOBYBATM HOBI 3HAHHA 3 (i3MKKM, aCTPOHOMII Ta CYMIrKHUX
ranysen.
®K14. 3pgaTHicTb 3400yBaTN A04aTKOBI KOMMNETEHTHOCTI Yepes BUBIPKOBI CK1af0Bi OCBITHLOI Nporpamu,
CamooOCBiTYy, HepopmanbHy Ta iIHGOPMaANbHY OCBITY.
®K17. 3gaTHicTb BUKOPMUCTOBYBATM Cneliani3oBaHe nporpamHe 3abesnedyeHHs A aHanisy b6yab-akux
disnyHMx npouecis

MichA 3aCBOEHHA HaBYa/IbHOI AUCUMNAIHM CTYAEHTM MatloTb NPOAEMOHCTPYBATU TaKi NPO2pamMHiI
pe3ynomamu HAB8YAHHS:
MPHO4 Bmitn 3actocoByBaTM 6a30Bi MaTeMaTU4YHi 3HaAHHA, fAKi BUMKOPUCTOBYHOTbCA Yy o¢i3unui Ta
aCTPOHOMIi: 3 aHaNITUYHOI reomeTpii, NiHIMHOT anrebpun, maTemMaTMUYHOro aHanily, AndepeHuianbHNX Ta
iHTerpasibHMX PiBHAHbL, Teopii MMOBIpPHOCTEM Ta MaTeMaTUYHOI CTAaTUCTMKKM, Teopii rpyn, MeToais
MaTeEMaTUYHOI Pi3nKK, Teopii GYHKLiN KOMNAEKCHOT 3MiHHOI, MaTEMATUYHOTO MOAEOBAHHA.
MPHO7 3HaTW, aHanisyBaTM i NOACHIOBATWM HOBI HAyKOBi pe3y/ibTaTW, OAEpP)KaHi y XoA4i NpoBedeHHsA
®i3NYHMX Ta aCTPOHOMIYHUX AOCNiIAKEHb BiANOBIAHO A0 creyiani3aii.
MPHO8 MaTu 6a30Bi HaBWMYKM MPOBEAEHHA TEOPETUYHMX Ta/abo eKCnepuMMeHTaNbHUX HayKoBUX
AOCNIAMEHDb 3 OKPEMUX CneliaibHUX po3ainis ¢isnkn abo acTPOHOMII, WO BUKOHYIHOTLCA iHAUBIAYaNbHO
(aBTOHOMHO) Ta/abo y cKnagi HayKoBOI rpynu.
MPH11 BmitM ynopAaKoByBaTW, TAYMAYUTU Ta Yy3arajbHOBATM OfEpPKaHi HAyKOBi Ta MNPaAKTUYHI
pe3ynbTaT, pObUTM BUCHOBKM.
MPH12 BmiTh npeacTaBnATM oAepKaHi HayKOBi pe3ynbTath, 6paT yy4acTb Y AUCKYCiAX CTOCOBHO 3MICTY i
pe3y/bTaTiB BJIACHOINO HAYKOBOI0 AOCAIAKEHHA.
MPH13 BmiT po3ymiti 38°a30K $i3nKM Ta/abo acTPOHOMII 3 IHLIMMU NPUPOAHUYUMM Ta iHKEHEPHUMMU
Haykamu, 6yTm o06i3HaHMM 3 OKpemuMmu (BigNOBIAHO A0 cneuianisauii) OCHOBHMMWU MNOHATTAMM
npuknagHoi ¢isnKkn, maTepiano3HaBCTBA, iHXeHepii, ximii, 6ionorii Towo, a TaKoX 3 OKpemMuMmu
06’eKTaMM (TEXHOIOFIYHMMM MpoL.ecammn) Ta NPUPOAHUMMU ABULWAMM, WO € NPEeAMETOM AOCNiAKEHHA
iHWWX HAYK i, BOAHOYAC, MOXYTb OYTM NpeameTamm ¢isnyHMX abo aCTPOHOMIYHMX A0CANIAHKEHb.
MPH16 MaTt HaBWMYKM POBOTM i3 Cy4acHOl OOYMCAIOBA/IbHOK TEXHIKOK, BMIiTU BUKOPMUCTOBYBATU
CTaHAAPTHI NaKeTM MNPMKNALHMX MNPOrpam i NporpamyBaTM Ha pPiBHi, AOCTAaTHbOMY AAnA peanisauii
yncenbHUX MeToAiB Po3B’A3yBaHHA ¢i3MYHMX 3a4ay, KOMN'OTEPHOro MoAentoBaHHA isnyHUX Ta
ACTPOHOMIYHUX ABULY, | NpoueciB, BUKOHAaHHA 064YMC/IIOBANbHUX EKCMEPUMEHTIB.
MPH25 MaTuM HaBMYKU CAMOCTIMHONO MNPUAHATTA pilleHb CTOCOBHO CBOIX OCBITHbOI TpaEeKTopii Ta
npodecinHOro po3BUTKY



OTpuvMaHi NPaAKTUYHI HaBMYKM Ta 3aCBOEHI TEOPETUYHI 3HAHHA Mig Yac BUBYEHHA HaBYaNbHOI AUCUUNAIHU
«OcHOBM 06pPO6KK Ta Bi3yanisaLii eKcnepMmMeHTaNbHUX AAHUX» MOXKHA BUKOPUCTOBYBATU B NMOAA/NbLIOMY
ONA  BUKOHAHHA NpPUKNagHMX Ta QyHOAAMEHTAZIbHUX HAYKOBUX JAO0CHigXKeHb, WO ¢GopmytoTb HOBI
NPUPOAHNYO-HAYKOBI 3HAHHA.

2. MpepekKBi3nTH Ta NOCTPEKBI3UTU AUCLMNAIHM (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BigNOBiAHOI OCBITHLOIO NPOrpPamMolo)

OTpuMMaHi NPaKTUYHI HaBMYKM Ta 3aCBOEHI TEOPETUYHI 3HAHHA NiA Yac BUBYEHHA HAaBYaNbHOT ANCUMMNIHN
MOXHA BUKOPWUCTOBYBATM B MOAA/IbLIOMY A1A BUKOHAHHA NPUKNALHUX Ta PyHAAMEHTANIbHUX HAayKOBUX
AO0CNiAXKeHb, Wo GOpMylOTb HOBI NPUPOAHUYO-HAYKOBI 3HaHHA. MpKW aHani3i OTpMMAHUX Pe3ynbTaTis,
OTPUMaAHMUX Nif, Yac NPOXOAKEHHA NPAKTUKM Ta HaNMCAHHI MaricTepcbKoi AncepTau;i.

B CTPYKTYpHO-NOriYHiM cxemi nporpamu nigrotoBkn daxisua AucumnaiHy 3abe3neyytoTb HaACTYMHi
AMCUMNNIHM Ta KpeauTHi moayni: "IlHpopmaTuka Ta nporpamysBaHHA”, “MaTtematuyHuii aHanis”,
“3aranbHa ¢i3mKa”. AucumnniHa 3abesneyye HACTyMHi HaBYa/ibHi AMCUMNAIHU Ta KpeauTHi moayni:
“OcHoBM HayKOBMX AochigrkeHb”, “MeToan eKkcnepumeHTanbHUX AochigreHb”, “HaykoBo-gocnigHa
poboTa 3a TeMot MaricTepcbKoi gucepTauii”.

3. 3micT HaBYaNbHOI AUCUUNAIHU

Po3gin 1. Bisyanizauia gaHnx Ta 3HAMOMCTBO 3 NporpamHmMm cepegosuem OriginPro
Tema 1. Bisyanizauis Ta rpadiuHe BigobparkeHHsA AaHNX
Tema 2. OCHOBHI B1aCTUBOCTI NporpamHoro cepeaosuila OriginPro.
Tema 3. OpopmneHHa rpadikis.
Po3gin 2. MobyaoBa oCHOBHUX TUNIB rpadikis, aHani3 Ta 06pobka rpadiyHnx gaHux y OriginPro
Tema 4.MMobynosa 2D rpadikis, ekcnopT Ta 36epexkeHHs gaHux y OriginPro.
Tema 5. MNobygo.a 3D rpadgikis.
Tema 6. AnpoKcmalia rpadivyHmMX gaHKUX.
Tema 7. AHani3 Ta 06pobKa rpadiyHnx gaHmnx. AHani3 NikiB KPUBKX.
Tema 8. AHani3 Ta 06pobKa rpadivuHnx gaHux. AndepeHuitoBaHHsA, iHTerpyBaHHs Ta Pyp’e nepeTBOpPEHHA
rpadivyHMX gaHKUX.
Po3pgin 3. OcHoBM 06pOOKK Ta aHaNi3y ekcnepmMmeHTanbHUx gaHux y OriginPro
Tema 9. OcHOBM aHani3y pe3ynbTaTiB eNeKTPODI3UYHMX BUMIPIOBAHb.
Tema 10. CneKkTpoCKoNivyHi meTogm AoCNiaXeHb Ta OCHOBM aHani3y cnekrtpis POEC
Tema 11. OcHOBWM aHani3y cneKkTpiB iHPppayepBOHOI cNeKkTpocKonii
Tema 12. OcHOBM aHani3y cneKkTpis PamaHiBCbKOro po3citoBaHHA
Tema 13. OcHOBM aHaNi3y CNEKTPIB NHOMIHECLEHTHOI CNEKTPOCKoMil
Tema 14. OcHoBu aHanisy cnekTpis AMP cnekTpockonii
Tema 15. OcHoBM aHani3y cnekTpis EMP cnekTpockonii

4. HaBuanbHi maTepianu Ta pecypcm

baszosa nimepamypa:

1. CaBueHKo, [1. B. OcHoBM 06p06bKM Ta Bisyasizauii GisMuHUX AaHMX B NPOrpamMHOMY CcepeaoBuLLi
OriginPro 8. Komn’toTepHuit npaktukym [EnekTpoHHMIM pecypc] : HaBy. nocib. ansa 34060yBayiB cTyneHs
6akanaBpa 3a OCBiITHbOIWO nporpamoto «Komn'toTepHe MopgentoBaHHA i3MYHMX npoueciB» 3a
cneuianbHicTio 104 «®i3unka Ta actpoHomisa / [. B. CaByeHko. — Kuis : KNI im. Iropa Cikopcbkoro, 2021. —
11lc.

2. MeToAWYHI BKasiBKM A0 BMKOHAHHS CaMOCTIMHMX PobIT 3 HaBYanbHOI aucumMniiHM «OCHOBM
06pobKM Ta Bi3yanizauji ekcnepMmeHTanbHUX AaHUX» [ENeKTPoHHMI pecypc] : HaBy. nocib. ana cryA.
cneuianbHocTi 104 «®di3uka Ta actpoHomia» / [. B. CaByeHKo ; KMl im. Iropa CikopcbKoro. — ENEKTPOHHI
TekcToBi AaHHi (1 daiin: 0,46 M6aiT). — Kuis : KMl im. Iropa Cikopcbkoro, 2022. - 50 ¢



3. 16 TpeHpgis iHdorpadikm Ta BidyanbHOro AnsarviHy. [EnekTpoHHUI pecypc]. — Pexxum goctyny
A0 pecypcy: https://mindthegraph.com/blog/uk/indorpadika-Ta-BisyanbHuii-gusaitH-Tpe/.

4. TopsBar A.A., MonHap 0.0., MidbKkoBny B.B. O6pobKa, Bi3yanisauia Ta aHanis
eKCNepuMeHTaslbHUX AaHUX 3 BUKOPUCTAHHAM nakeTy Origin: HaByanbHM NOCIGHMK. — YiKropoga;:
BuaasHuuteo Y:KHY “ Fosepna”, 2020. — 64 c.

5. AwaHiH B.C., MNacbko B.B. O6po6bKa Ta Bi3yanisaLia gaHUX HAyKOBUX AochiarKeHb. HaB4yanbHUi
nocibHmK. YactmHa 1. Xapkis : XOA®K, 2020, 132 ¢

Jodamkosa nimepamypa:

7. .Camonuyk K. O. PAOIOMETPUYHI | PALIOCNEKTPOCKONIYHI METOAN AHANI3Y
€/1eKTPOHHUI HaBYanbHMI NoCibHMK) [EnekTpoHHuit pecypc] / K. O. Camoiuyk // TaBpilicbKuii
OEepXKaBHUI arpoTeEXHO/IOTIYHMI YHiBEPCUTET imeHi Amntpa MoTopHoro — Pexxum goctyny oo pecypcey:
http://elib.tsatu.edu.ua/dep/mtf/ophv_22/index.html

8. YucenbHi metoam: HasuyanbHUIt nocibHukK. / BonoHtup /1.0, 3eniHcbka O.B., Motanosa H.A,,
Yikos |.A., BIHHMLbKWI HALiOHAaNbHWUI arpapHUi yHiBepcuTeT. — BiHHuuA: BHAY, 2020 -322 ¢

9. Kybait [. BigKpuTuit NoCibHUK 3 BIAKPUTUX AaHWUX [EnekTpoHHWi pecypc]l / A. Kyb6ai, A.
Ffop6anb. — Pexkum goctyny Ao pecypcy: https://socialdata.org.ua/manual/.

10. NocibHMK no poboTi 3 gaHMmu [EneKkTpoHHUI pecypc]l. — Pexkmm A[octyny Ao pecypcy:
https://datajournalism.agency/media/data2015.pdf.

11. Origin 8 User Guide [EneKkTpoHHM pecypc]. — Pexum pgoctyny [0 pecypcy:
http://www.phys.nthu.edu.tw/~cc/download/Origin_8 User_Guide.pdf.

12. Origin 8.1 Getting Started Booklet [EnekTpoHHUIA pecypc]. — Pexum goctyny Ao pecypcy:
https://www.originlab.com/pdfs/origin_8.1_getting_started_booklet.pdf.

13. MockaneHnko O. B., Uurankos C. A., AH4yeHKo B. O., UuraHkos A. C. CnekTpanbHi metogm
aHanisy. HixkuH: BugasHmuyrso HAY imeHi Mukonu lorons, 2022. 276 ¢

14. Review of photodetectors characterization methods / Z. Bielecki et al. Bulletin of the Polish
Academy of Sciences: Technical Sciences. 2023. Vol. 70, no. 2. P. e140534-1-e140534-26.

15. JloKanbHi MmeToai pocnigxeHb [ENeKTPOHHWIA pecypc]: NigpyvyHUK [nNa  CTYAEHTIB
cneuianbHocTi 105 «MpuknagHa ¢isvka Ta HaHomaTepianu» / 3aropoaHint B.B. — Kuis: KMl im. Irops
CikopcbKoro, 2019, 323 c.

16. Teopis curHanis [EnekTpoHHMI pecypc] : HaBu. nocib. ana ctyq. cneujianbHocTi 153 «Mikpo-
Ta HaHocuctemHa TexHika» / KMl im. Iropa Cikopcbkoro ; yknag.: A.O. Nonos. — ENeKTPOHHI TEeKCTOBI
AaHHi (1 dann: 7399 KbaiT). — Kuis : KNI im. Iropa CikopcbKoro, 2019. — 268 c.

17. Camoituyk K. O. HIOMIHECLUEHTHUM AHAI3 | CNEKTPOCKOMNIA (eneKTPOHHMIA HaBYanbHMA
nocibHUK) [EnektpoHHuit pecypc] / K. O. Camoiuyk // TaBpiliCbKMIA AepXKaBHUIA arpoOTEXHOOrIYHMUIA
yHiBepcuteTr imeHi AmunTtpa MoTopHoro - Pexxum [OCTyny [o pecypcy:
http://elib.tsatu.edu.ua/dep/mtf/ophv_20/index.html.

18. Henwobos B. O. Kypyua O. C. MNpe3eHTauia ¢opmyn i Aiarpam: eNeKTPOHHUN HaB4Ya/IbHUMN
nocibHuK / Yskropoa,. BH3 «YxHY», 2019. 80 cnanais.

HaBuYanbHUM KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYaNAbHOT AUCUUNANIHU (OCBITHBOrO KOMMNOHEHTA)

B pamKax AgucumnniHM 3aniaHOBAaHO NPOBEAEHHA NEeKUiNHMX, NabopaTOpHUX 3aHATb Ta
CaMOCTiiHOT poboTK cTyaeHTiB. TeMn AMCUMNAIHM B3aEMO3B’A3aHi, maTepian BMBYAETLCA B OFIYHIN
nocnigoBHoCTi. Ha neKuimHMX 3aHATTAX PO3KPMBAOTbCS HaMbinbl CYTTEBI TEOPETUYHI MWUTaHHA, AKi
003BONAOTL  3a6e3neynTn CTyAeHTamM MOMKAMBICTb FAMOOKOro CamoCTiIMHOTO BWBYEHHS BCbOrO
nporpamHoro matepiany. Temu Ta NOPAAOK BUKOHAHHS 1abopaToOpHMX 3aHATb CHGOPMOBAHO B JIOTIYHIN
NOCNiAOBHOCTI i MOBHICTIO Y3roAylOTbCA 3 METOK AUCUMUNAIHW. JIeKUinHi Ta nabopaTopHi 3HaHHA
NOrAMOBNIOIOTLCA LWIAXOM CaMOCTIMHOI PO6OTM 3 BUKOPWUCTAHHAM PEKOMEHAO0BaHOI NiTepatypu Ta
rnobanbHoi mepexi Internet. 3aHATTA NpoBOAATLCA Y KOMMN IOTEPHI nabopaTtopii (y pasi ouHoro pexxnmy
HaBYaHHA) Ta i3 3aCTOCyBaHHAM nporpamu BigaaneHoro aoctyny go MKy nabopatopii yepes Anydesk (y
pasi AUCTAHLIMHOrO pexuMmy HaByaHHA). Jlekuii NnpoBoAsTbCA Y BUIMAALI Npe3eHTalii TeOpeTUYHOoro


http://elib.tsatu.edu.ua/dep/mtf/ophv_22/index.html
http://www.phys.nthu.edu.tw/~cc/download/Origin_8_User_Guide.pdf
http://www.originlab.com/pdfs/origin_8.1_getting_started_booklet.pdf
http://elib.tsatu.edu.ua/dep/mtf/ophv_20/index.html

martepiany 3 BUKOPUCTAHHAM My/bTUMeia-npoeKkTopa. JlabopaTopHi 3aHATTA 3 BignoBigHOI Temwu
npoBoaATbCA 3 BMKOpUCTaHHAM [MK. 3aBgaHHA A0 AOMAWHbOI KOHTPONbHOI € iHAMBIAYAaNbHUMM ANA
KOXHOro cTyaeHTa. MopaynbHa KOHTPO/AbHA pob6OTa NPOBOAMTLCA Ha aTeCTAUiMHMX TUXKHAX Y
Komn’toTepHin nabopatopii. BenrMka 4yacTMHa MeTOAMYHMUX MaTepianiB MIiCTUTbCA Yy BMLLLEBKA3aHIN
METOANYHIN niTepaTypi.

NeKuinHi 3aHATTA

Ne HasBa Temu Ta nepenik OCHOBHUX NUTaHb
3/n (nepenik dudakmu4Hux 3acobie 3 NocUAAHHAM Ha aimepamypy)
1 BcTtynHe 3aHATTA. Bisyanisauia Ta rpagiuHe BigobpaxkeHHA gaHuX

OsHaliomneHHa 3 PCO. Bisyanizauyia ma epagiyHe 8i0obpaxdceHHA OaHux. Mema ma
ssiacmusocmi sisyanizayii daHux. PizHosudu ei3yanizayii daHux. IHhoepagpika. MpezeHmauia ma
aHaniz daHux. lpasuna nobyodosu epacgpikie ma diazpam.

OcHoBHa nitepartypa: [1, 3, 5]. AoaaTkoBa niTepaTypa: [9, 10, 18]

2 Bisyanisauin Ta rpadiuHe Biao6parkeHHA AaHUX

lMosidomneHHA pe3ysibmamie HAyKogo2o O0CniOMeHHS 3a 00nomoz2or epaghikie ma ix
cmpykmypa. lpacgpiyHe 8i0obpaxiceHHs OaHUX y HayKo8ili nimepamypi.

OcHoBHa nitepatypa: [1, 3, 5]. JoaaTkoBa niTepatypa: [9, 10, 18]

3 OCHOBHi BN1aCTUBOCTI NporpamHoro cepegosuuwia OriginPro

Mpoekm ma poboya obnacme npoepamHozo cepedosuwia OriginPro. Onepayii 3 iKHamMu y
npoekmi. Onepayii i3 3HaYeHHAMU y mabauyi OaHUX.

OcHoBHa nitepatypa: [1, 2, 4]. AoaaTkoBa nitepatypa: [11, 12]

4 OdopmneHHsa rpadikis

OcHosHi npasuna epagiyHoi npezeHmayii daHux. Mpuknadu Heedanoi/8danoi 8izyanizayii daHUX.
PedazysaHHsa enacmusocmeli ma cmusio epagpikie y OriginPro.

OcHoBHa nitepartypa: [1, 2, 4, 5]. logaTkoBa nitepatypa: [11, 12, 18]

5 MNo6yposa 2D rpadikis, ekcnopT Ta 36epexkeHHA AaHuX y OriginPro

Jlekapmosa ma nonapHa cucmemu KoopouHam. OcHosHi munu 2D epadikie. Bubip 8idnosioHo2o
muny epagiky 0ns eizyanizauii daHux. CrnnalH-iHmepnonayia. OCHOBHI epagiku yHKUil.
Tpaghiku 3 ypaxysaHHAM noxubok. [obyoosa epadhikie no moyxkam, craaliH-iHmeprnoasuii no
MoYKam, epacghika i3 ypaxyeaHHAM noxubok, epagikie pyHKUil, 2D epaghikie 8 nonapHili cucmemi
KoopOuHam y OriginPro. Exkcniopm O0aHux 3 mabauub OaHux ma epacgikie y OriginPro.
36epexceHHsa 0aHux y OriginPro.

OcHoBHa nitepartypa: [1, 2, 4, 5]. logaTkoBa nitepatypa: [8, 11, 12, 18]

6 No6yposa 3D rpadikis

TpusumipHuli npocmip. 3D epagiku. lpuknadu ma sudu 3D epagpikie. paghiku nompiliHux
diaepam (mepHapHi epagpiku). Mobydosa 3D XYY ma 3D XYZ epacpikie, 2pacpikie mpusumipHoi
nosepxHi, MpuBUMIPHUX KOHMYpHUX 2pagikie ma nompiliHux diaepam y OriginPro. KepysaHHSA
3D 306paxceHHam y OriginPro.

OcHoBHa nitepartypa: [1, 2]. loaaTtkosa nitepartypa: [11, 12]




Anpokcumadia rpadiyHMx gaHux

Anpokcumavyis eKcrnepuMmeHmasnbHUX OQHUX. JliHiliHa, napabosniyHa, cmerieHesa,
eKCMOHEHUian6Ha anpoKcumayia ma ix npukaadu. JliHiliHa, napabosiyHa ma HeniHilHa
anpoKcuUMayis moYoK Ha epaapiky y OriginPro.

OcHoBHa nitepatypa: [1, 2]. JogaTkosa nitepatypa: [11, 12]

AHani3 Ta 06pobKa rpadiuHnx gaHux. AHaNi3 NikiB KPUBKUX.

lMonepedHa o06pobka OaHux. Kopekyia ¢oHosoi niHii ma T npuxkaadu. [pyb6i noxubku
eKkcriepumeHmis ma ix npuxknadu. Kopekuis epybux noxubok eKcriepumeHmis ma ii npuxkaaou.
321a0xcy8aHHA Kpusux. AHanI3 nikie Kpusux. llaHens iHCmMpymeHmis 0714 aHanizy 2pagivyHux
daHux 8 OriginPro.

OcHosHa niTepatypa: [1, 2]. ogatkosa nitepatypa: [11, 12]

AHani3 Ta 06pobKa rpadiuHnx gaHux. AHaNi3 NikiB KPUBKX.

BudaneHHA MoYOoK Ha epachiky, 32Aa0HCY8AHHA Kpusoi Ha 2padhiKy, aHAni3 MiKie Kpusoi Ha
2pagiky, 8i0HIMAHHA (hOHOBOI MiHii, 3HAXOOHCEeHHA MiKie Ha Kpusil, anpoKcumayisa nikie Ha Kpusil
8 OriginPro.

OcHoBHa nitepatypa: [1, 2]. JogaTkoBa nitepatypa: [11, 12]
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AHani3 Ta 06pobka rpadiuHmx aaHux. [ludpepeHuiloBaHHA, iHTerpyBaHHA Ta Pyp’e
nepeTrBopeHHA rpadiuyHUX JaHuX.

OcHosu  OugpepeHyitosaHHsA, iHmMeepysaHHA ma @dyp’e  mpaHcgopmayia  cnekmpis.
JugepeHryitosaHHs, iHmezpysaHHa ma ®yp’e mpaHcgopmayis cnekmpis y OriginPro.

OcHoBHa niTepatypa: [1, 2]. AoaaTkoBsa nitepatypa: [11, 12, 16]

11

OcHOBM aHani3y pe3yabTaTtiB eneKTpoPisMuHUX BUMipIoBaHb

OcHosu aHanizy pesysbmamis sumiposaHb BAX, ¢pomocmpymy, imnedaHCHOI crniekmpocKonii,
memmnepamypHoi 3anexcHocmi ornopy. AHAsI3 eheKmMuUBHOCMIi COHAYHUX enemeHmie, 8U3HAYEHHS
npobusHoi Hanpyau dioda LLlommki 3 BAX y OriginPro.

OcHoBHa niTepatypa: [1]. AoaaTkoBa nitepaTypa: [14]
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OcHOBM aHani3y pe3ynbTaTtiB eNeKTpoPisMYHUX BUMipHOBaHb

AHani3  pe3ynbmamis BUMIPIHOBAHbL 4ACOBOI  3anextHocmi ¢gomocmpymy, iMNedaHCHOI
criekmpockonii, memnepamypHoi 3anexcHocmi onopy y OriginPro.

OcHoBHa niTepatypa: [1]. AoaaTkoBa nitepaTtypa: [14]

13

CneKtpocKoniyHi meTogm aocnigXeHb Ta OCHOBM aHanisy cneKktpis PPEC

CnekmpockoniyHi  memodu 0ocnioxwceHb. OCHOBU aHAAI3Yy CrieKMpie  peHMmMa2eHi8CbKoi
¢homoeneKmpoHHOI criekmpockonii. OcHosu aHani3y cnekmpie P@EC y OriginPro.

OcHoBHa niTepatypa: [1]. JoaaTkoBa nitepaTypa: [15]

14

OcHoOBM aHani3y cneKTpis iHppauepBOHOI cneKTpocKonii

OcHosu aHanizy cnekmpis iHppayepsoHoi cnekmpocKonii. OcHosu aHanizy cnekmpis 14
crnekmpockonii e OriginPro.

OcHoBHa niTepaTtypa: [1]. loaaTkoBa nitepatypa: [13]

15

OcHoBM aHani3y cneKtpis PamaHiBCbKOro po3ciloBaHHA

OcHosu aHani3y cnekmpie PamaHiBCbKO20 pPO3Cit08AHHA. AHAnNI3 crniekmpie PamaHi8cbKo20
po3citosaHH#A 8 OriginPro.

OcHoBHa niTepaTtypa: [1]. loaaTkoBa nitepatypa: [13]

16

OcHOBM aHani3y CNeKTpiB NIOMIHECLLEHTHOI CneKTpocKonii

OcHosuU aHani3y cnekmpie AtOMiHeCUeHMHOI CeKmMpocKonii. AHAAI3 criekmpig AMiHECYEeHMHOI
crnnekmpockonii e OriginPro.

OcHoBHa niTepatypa: [1]. loaaTkoBa nitepaTypa: [17]
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OcHoBwM aHani3y cnektpis AMP cneKkTpockonii
OcHosu aHani3y cnekmpis A0epHo20 Ma2HIMHO20 pe3oHaHcy. AHani3 cnekmpis AMP 6 OriginPro.
OcHoBHa nitepartypa: [1]. AoaaTtkoBa niTepatypa: [7, 13]

18 | OcHoBwu aHanisy cnekTpis EMP cnekTpockonii
OcHosu aHani3y cnekmpie enekKmpoHHO20 NapamazHimHo20 pe3oHaHcy. AHani3 cnekmpis EINP e
OriginPro.

OcHoBHa nitepatypa: [1]. JoaaTkoBa nitepaTypa: [7]
NabopaTtopHi 3aHATTA
Ne HasBa Temu
3/n (nepenik 3a80aHb, AKi BUKOHYIOMbCA Mi0 KEPiBHUYMEBOM 8UKAa0a4a)

1 OCHOBHi BnacTUBOCTI NnporpamHoro cepeposulya OriginPro
lMpoekm ma poboya obaacme npoepamHozo cepedosuuya OriginPro. Onepauii 3 sikHamu y
npoekmi. Onepayii i3 3HaYeHHAMU y mabauyi OaHUX.

2 OdopmneHHa rpadikis. Mobyaosa 2D rpadikis, ekcnopT Ta 36epexkeHHa gaHux y OriginPro
PedazysaHHsa enacmusocmeli ma cmusnto epagpikie y OriginPro. lNobydosa epaghikie no moyxkam,
cnaaliH-iHmepnonayii no mo4ykam, 2pagika i3 ypaxysaHHAM noxubok, epagikie pyHKuil, 2D
epaghikie 8 nonAapHili cucmemi koopouHam y OriginPro. Ekciopm 0aHux 3 mabauuys 0aHuUx ma
epaghikis y OriginPro. 36epexceHHs daHux y OriginPro.

3 Mobyposa 3D rpadikis. AnpoKkcumaluia rpadiyHnxX gaHnx
Mobydosa 3D XYY ma 3D XYZ epadikis, epagikie mpusumipHoi rnosepxHi, mpusumipHuUX
KOHMypHUx 2paghikie ma nompiliHux diaepam y OriginPro. KepysaHHA 3D 306paxeHHAM y
OriginPro. /liHiliHa, napaboniyHa ma HeAiHiliHa anpoKcuMayia mo4ok Ha 2pacgiky y OriginPro.

4 AHani3 Ta 06po6Ka rpadiuHMx AaHUX. AHaNI3 NiKiB KPUBKX.

BudaneHH MoOYOK Ha epachiky, 32Aa0HY8AHHA Kpueoi HA 2padhiKy, aHani3 MiKie Kpusoi Ha
epacghiky, 6iOHIMAaHHA (DOHOBOI AiHIi, 3HAXOO0HCEHHA niKie HA Kpusil, anpokcumauia nikie Ha
Kpusili 8 OriginPro.

5 AHani3 Ta 06pobka rpadiuHmx aaHux. fludpepeHuiloBaHHsn, iHTerpyBaHHA Ta Pyp’e
nepeTrBopeHHA rpadiyHnx gaHux. OCHOBM aHani3y pe3yabTaTiB eNeKTPodi3aMUHMUX BUMIPIOBaHDb
JugepeHyirosaHHs, iHmezapysaHHA ma ®yp’e mpaHcgopmauis cnekmpis y OriginPro. AHani3
eheKmusHOCMi COHAYHUX enemMeHmis, 8U3HaYeHHA NpobusHoi Hanpyau dioda LLlommki 3 BAX y
OriginPro. AHani3 pe3yanbmamis 8UMip08aHb YaCOB8OI 3an1eHOCMi homocmpymy, imnedaHcHor
crniekmpockonii, memnepamypHoi 3aanexcHocmi onopy y OriginPro.

6 OcHoBM aHanisy cnektpis POEC Ta I cnekTpocKonii
OcHoBwu aHani3y cnektpis POEC Ta 14 cnekTtpockoniiy OriginPro.

7 OcHoBM aHani3y cneKTpis PamaHiBCbKOro po3ciltoBaHHA Ta OCHOBM aHaNi3y CNEKTpis
NIOMIHECLeHTHOI cneKTpocKonii
AHQai3 cneKkmpie PamaHi8CbK020 pO3Cit08AHHA Ma AtoMiHecuyeHmHoi cnekmpocKonii 8 OriginPro.

8 OcHoBwm aHani3y cnektpis AMP 1a EMNP cnekTpocKonii

AHaniz cnekmpie AMP ma ETIP e OriginPro

3anik




6. CamocrTiiiHa poboTa cTyaeHTa

No
3/n

Ha3Ba Temu , W0 BUHOCUTLCA HA CAMOCTiIHE ONpPaLlOBaHHA
(3a80aHHs Ha CPC)

Kinbkictb
rognH CPC

BBeAeHHA, NnepeTBOPEHHA Ta iMNOPT 3HAUYEHb A0 Tabauui faHuX

3miHumu 0osze ma Kopomke im’a mabauyi daHux. Aybarweamu 8ikHo mabauyi
daHux. Beecmu 3Ha4yeHHA 00 mabauuyi 0aHux y 0ecamKosomy thopmami ma 8
¢opmami 3 naasaro4or Komoro. Jodamu dodamkosuli cmosnyuk 0o mabauyi
0aHux. Cmeopumu Hosy mabauyto OaHux ma immnopmysamu 00 Hei OaHi y
¢opmami ASCIl. Cmeopumu mabauuyro 0aHux, esecmu myou 008inbHi 0aHi 014
cmoenyuka X, a 04A 3Ha4eHb y cmosn4vuky Y ekazamu by0b-AKy niHiliHy abo
KeadpamuyHy mamemamuyHy QyHKUilo ma mpuaoHOMempuy4Hy hyHKYito.
3pobumu 38im do camocmiliHoi pobomu.
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No6yposa 2D rpadikis. Mobyaosa rpadikis pyHKUiA. EKcnopT Ta 36eperkeHHA
AaHUX.

lMobydysamu epahik npamoi no moykam, 2paghik crnaaliH-iHmepnonayii no
moyKkam ma epagik no moykam. Joodamu Ha epagik 008inbHY NOXUOKY y 3HAYEHb
Y. [Mobydysamu 6y0b-AKYy mMpu2OHOMEMPUYHY (YHKUIO, eKCrOoHEHYianbHy
yHKUiO, (YHKUIO KBAOPAMHO20 KOpeHs, (YHKUilo HamypasnsbHo2o ma
decsamKosoe2o s10zapugma y 8ikHi Graph. NMNobyoysamu epadhik cnipani Apximeoda 8
nonasapHit cucmemi KoopOuHam. Ekcriopmysamu O0aHi 3 mabauyi OaHUX.
Exkcnopmysamu epagik y epagiuHomy chopmami. 3pobumu 38im 8o camocmiliHoi
pobomu.

OdopmneHHsa rpadikis

Cmeopumu mabauyto OaHux 3i cmoenyukamu X, Y, Y, Y 3 0OoginoHUMU
3Ha4YeHHAMU, nobydyeamu 8i0nogioHi 0aHi Ha oOHomy epadgpiky. [lobydyeamu
0aHi 3 mpbox mabauyb Ha o0Homy epagiky. lMobydysamu AaHi 3 08ox Mmabauyb
HaQ OOHOMY 2padpiKy y Pi3HUX Wapax, BUKOPUCMOBYOYU pi3Hi onyii 014 Opy2020
wapy. 3miHumu macwmab oceli epagika, do0amu gidobpaxceHHA gici X 38epxy
Ha 2paghiky, 0o0amu Ha 2paik AiHii cimKu 0214 0CHOBHUX 3Ha4eHsb agici X. [Jodamu
po3pus Ha X sici. [Modinumu 3Ha4yeHHA s8ici X Ha cmany eenudyuHy. 3mMiHUMU
copmam 306paxceHHA 3Ha4yeHb gici Y. 3MiHUMU Koaip ma moewuHy AiHii Ha
epaghiky, po3mip MoYoK, murn cumeosie, murn AiHii. 3a0amu KiflbKicmb MOYO0K, AKi
b6ydymo nponyweHi Ha epagiky. [looamu 0osinbHuUli mekcm Ha 2pagik i3
BUKOPUCMAHHAM B8epXHb020 i HUMHbO20 [HOeKcie ma cumsosnis. Cmeopumu
OeKinbKa epadgpikie y oOHomy npoekmi ma rnobydysamu ix Ha 00HOMY 2padiKy.
3pobumu 38im 0o camocmiliHoi pobomu.
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MNobyposa 3D rpadikis

Cmeopumu mabauyto 0aHux 3i cmosnyukamu X, Y, Y, esecmu 00 HUX 008ifbHi
3HayeHHA i nobydysamu epachiku muny 3D waterfall, 3D walls, 3D ribbons, 3D
bars. Cmeopumu mabauuyro AaHux 3i cmosnyukamu X, Y, Z, eeecmu 00 HUX
0o8inbHi 3Ha4yeHHA nobydyeamu epaghiku muny 3D scatter, 3D trajectory, epagik
mpusuUMIpHOi  NosepxHi, mpusumMipHUl  KOHMypHuUli  epagik  (i30niHii).
Mobydysamu nompiliHy Oiaepamy 014 CNoaAyKU WO MAE Pi3HUl emicm
CKAAOHUKi8. 3pobumu 38im 0o camocmiliHoi pobomu.

Anpokcumadia rpadiyHMx gaHux

lposecmu niHiliHy anpoKcumayito, MoniHOMIanbHY QNPOKCUMAUito, HeniHiliHy
anpoKCUMauito Mo4YoK Ha 2pagpiky. [posecmu anpoKcumayito 3a 00MoOMO20t0
080¢ha3H020 eKcrnoHeHuianbHo2o cnady. [lposecmu HeniHilIHy anpoKcumauiro
MOoYoK Ha 2padhiky 3a dornomoeoro yHKil /lopeHuya ma layca. 3pobumu 38im 0o




camocmitiHoi pobomu.

6 AHani3 Ta 06pobKa rpadiuHnx gaHux. AHani3 nikis KpUBMUX 10
Budanumu mouKky Ha epagiky. lposecmu npouedypy 321a0H#CY8AHHA CrieKmpa
P®EC. lposecmu 8iOHIMAHHA OHOBOI AiHIi y cnekmpi, 8UMIPAHOMY MemoOom
PamaHiscbkoi cnekmpockonii. 3Halimu 3HQ4YeHHA [iKie Kpusoi y pexcumi
aBMoMamu4Ho20 MowykKy nMikie ma memooOoM MOoWyKy Mikie 3a 8ucomoro.
3Halimu 3Ha4YeHHA MiKie criekmpa y pexcumi py4HoMy MowyKy fnikie ma subopy
nompibHoi Kinekocmi nikie 014 nowykKy. [lposecmu anpoKcumayito mnikie Ha
cnekmpi P®EC 3a donomoeoto ¢pyHKii layca. 3pobumu 38im 0o camocmitiHoi
pobomu.

7 AHani3 Ta 06pobka rpadiuHmx aaHux. ludpepeHLiloBaHHA, iIHTErpyBaHHA Ta 10
dyp’e nepeTBopeHHA

lposecmu npoyedypy dughepeHuito8aHHA Kpusoi nepwoz2o rnopaoky. lposecmu
npouedypy iHmezpysaHHA Kpusoi. lMposecmu npouedypy mpaHcgopmauii Pyp’e
cuzHany. 3pobumu 38im 0o camocmiliHoi pobomu.

MoniTnKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI ANCUUNAIHK (OCBITHBDOrO KOMMNOHEHTA)

MpaBuna BigBiayBaHHA 3aHATD
CTyaeHTaM peKoMeHAYETbCA BiABiayBaTU 3aHATTA.

MpaBuaa noBeAiHKU HA 3aHATTAX
Mig 4ac 3aHATb CTYAEHTU MOKYTb BMKOPMCTOBYBATM 3acobu 3B’A3KY A5 NOWyKy iHpopmauii no Temi
3aHATTA B MepeXKi I[HTepHerT.

MpaBuna 3axmMcTy CamocCTiiHUX Ta AOMALLHIX KOHTPO/IbHUX POBIT CTyAEHTIB
BMKOHaHi camocCTiiHi Ta AOMaLLUHi KOHTPOJIbHI POOOTU CTYAEHTIB 3aBaHTAXKYOTbCA Y BiANOBiAHI po3ainm
AVCTaHLIMHOro Kypcy.

MpaBuaa NpM3HAUYEHHA 3a0X0UYyBaJIbHUX Ta WTPadHUX banis

AKTMBHICTb Ha labopaTopHOMY 3aHATTI +2.5 6ann

HecBoeyacHa (nisHiwe Ha 1 TUXKAEHDb) 34a4a CaMocCTiiHOI poboTu cTyaeHTa 6e3 NnoBaXKHOI NpUYMHK -2.5
6anu

HecBoeyacHui (nisHiwe Ha 1 TmxkaeHb) 3axmuct AKP 6e3 noBaxHOi NnpuymHn -2.5 6anm

BMKOHaHHA 3aBAaHHSA NiaBULEHOI cCKnagHocTi +10 6aniB (Makcumym 5 3aBaaHb no 2 6anu 3a

KOXHe)

MoniTuKa aepnaiiHiB Ta NnepecknagaHb
OepnaniH 3axucty CPC — 2 TUXKHI nicna Buaaydi 3aBaaHHA.
[epnanH 3axmcTy 4OMaALLIHbOT KOHTPO/IbHOT POHOTU — OCTAHHE 3@ PO3KAAA0M 3aHATTA.

MoniTnKa wop[0 akagemiuHoi gobpouecHocTi

MoniTMka Ta MNPUHUMNKM aKaZemiyHoi JobpodecHOCTi BM3HauyeHi y po3gini 3 Koaekcy uyecTi
HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHU «KUIBCbKMW MOANITEXHIYHUIA IHCTUTYT iMeHi lrops
CikopcbKoro». [letanbHiwe: https://kpi.ua/code.

3acTocyBaHHA npu BianoBiasx Ha nutaHHa MKP abo npw 3padi 3aniky cTyAeHTaMu iHTENeKTyalbHUX
(aBTOMaTHYHKMX) 3acobiB cTBOpeHHA BMicTy (Hanpuknaa, ChatGPT i Galactica), 3aaTHMX onpauboByBaTH
MOBY Ta BMICT, 30Kpema CTBOptOBaTM [0Bri GparmMeHTU TeKCTy, 3abOpOHAETbCA. Y pa3i BUABNEHHA
3aCTOCYBaHHA LMX 3acobiB 3a [I0NMOMOrol0 CepBiciB A/1A MepeBiPKU TEKCTIB Ha LWITYYHUN iHTENEeKT,
BiZINOBIAj Ha NUTAaHHA 3apaxoBaHi He byayTb.



Hopmu eTMuHOI noBegiHKn

Hopmu eTMYHOI NOBeAiHKM CTYAEHTIB | NpaLiBHMKIB BU3HA4veHi y po3aini 2 Koaekcy vecTi HauioHanbHoOro
TEXHIYHOro yHiBepcuTeTy YKpaiHM «KUTBCbKUMN NONITEXHIYHMIM IHCTUTYT iMeHi Iropa CiKopcbKoro».
OetanbHiwe: https://kpi.ua/code.

Mpoueaypa oCcKap}KeHHs pe3yNbTaTiB KOHTPOJ/IbHUX 3aX04iB

CTYLLeHTM MAOTb MOMKAMUBICTb MIQHATU OyAb-AKE MUTAHHA, AKE CTOCYETbCA NPOLEeAYPU KOHTPOJSIbHUX
3ax04iB Ta OYiKyBaTW, WO BOHO bOyae pO3rNAHYTO 3rifAHO i3 Hanepes BWM3HAYEHMMM MpoLeaypPaMMU.
CTyLeHTM MalTb NPaBO  OCKAPMKWUTU  Pe3ynbTaTM  KOHTPO/MbHWUX 3axo4is, ane  060B’A3KOBO
apryMeHTOBaHO, NMOACHMBLLM 3 AKMM KPUTEPIEM He MOroAyKytTbCA BiAMNOBIAHO 4O OUHOYHOrO /IMCTA
Ta/abo 3ayBarKkeHb.

8. Buau KOHTPO/IO Ta PEMTUHIOBa CUCTEMA OLIHIOBAHHA pe3yabTaTiB HaBuyaHHA (PCO)

Momo4Huii KOHMPOAb: CaMOCTiiHa PoboTa CTyAEeHTa, MOAY/IbHA KOHTPObHA poboTa

CamocTiHi poboTK cTyaeHTa cPOpMOBaAHO TaK, WO X 3aBAAHHA CNPUAIOTb HaBMYKaM NpPaBU/IbHOI
rpadivHOi Npe3eHTaLii eKCNepUMEHTANbHUX AaHUX, WO € BaXKAMBUM A8 IX NOAANbLIOI0 NPeAcTaBAeHHSA
Y KYpCOBMX Ta MaricTepCbKux AncepTraLiax.

MoaynbHa KOHTPO/bHa poboTa NpoBoanTbCA Yy GOpMi ABOX KOHTPOAbHUX pobIT Ha MK y Komn'toTepHin
ayauTopii nig vyac atectayinHMX TUXKHIB (Y pasi O4HOro HaBYaHHA).

KaneHOoapHuli KOHMPOAb: NPOBOAUTLCA ABIYi HA CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHYy BUKOHAHHSA
BMMOT cnnabycy.

Kputepin Mepwa Opyra
aTectauis arecrauin
TepMmiH aTecTau,ii 8- TMXKIEHb 14-nih TMXKOEHDb
Ymosu MOTOYHUI PEUATUHT >16.5 6anis >33 6anis
OTPUMAHHA MoToYHUM CamocTiHa poboTa + +
Tectauy,ii o .
arecraly KOHTPO/IbHUM 3axig, cTyaeHTa 1-3
MoToYHUM CamocTiHa poboTa - +
KOHTPO/IbHWI 3axia, cTyaeHTa 4-6
MoToYHUM MopaynbHa KOHTPO/IbHA + +
KOHTPO/IbHWI 3axia, poboTa Nel
MoToYHUM MopaynbHa KOHTPO/IbHA - +
KOHTPONbHWI 3axig, poboTta Ne2

Cemecmposuli KOHMPOb: 3a:1iK

Ymoeu donycky 0o cemecmpo8o20 KOHMPOIO.

Oboes’sa3Kosi:

BuKoHaHi nabopaTtopHi poboTu

BMKOHaHi camocTinHi poboTu

BWKOHaHa fOMALIHA KOHTPO/IbHA poboTa

BWKOHaHa moaynbHa KOHTPObHa poboTa

Heobos'sa3Kosi:

Mo3MTMBHUI pe3ynbTaT NepLioi Ta Apyroi aTectay,ii

Cucrema peiiTuHrosux 6anis

PeliTMHrosa ouiHKa 3406yBava cknagaeTbea 3 6anis, oTpuMmaHunx 3406yBavem 3a pesynbTaTamMum 3ax0AiB
NOTOYHOrO KOHTPOJII0, 3a0X04YBaNbHUX Ta WTpadHMX banis.

3p06yBavi, AKi BUKOHANM BCi yMOBM A0NYCKY A0 3a1iKy Ta MatoTb PENTUHIOBY OLiHKY 60 i 6inbwe 6anis,
OTPUMYIOTb BiANOBIAHY A0 HABPAHOro PerMTUHIY OUiHKY 6€3 A0AaTKOBUX BUNPOOYBaHD.



3i 3406yBaYamm, AKi BUKOHAAN BCi YMOBU AOMYCKY A0 3aniKy Ta MaloTb PEUTUHIOBY OLLiHKY mMeHLe 60
6aniB, a TaKOXK 3 TMMK 3400yBaYamm, XTO HarXKae NiABULLMUTM CBOK PENTUHIOBY OLIHKY, HA OCTaHHbOMY
332 PO3KN3[OM 3aHATTI 3 AMCUMNAIHKM B CEMEeCTpPi NMPOBOAUTLCA CEMECTPOBMW KOHTPOAb Yy BUFAALI
3a/1iKOBOI KOHTPO/IbHOI PoboTK (TEcT y AMUCTaHUiMHOMY Kypci). PEMTUHIrOBa OUiHKa, ¥ pa3i BUKOHAHHA
3a/1iKOBOI KOHTPO/IbHOI PO6OTK, BU3HAYAETLCA AK CyMa BaniB 3a 3aniKOBY KOHTPOAbHY poboTy Ta 6anis
3a iHAgMBiAyanbHe cemecTpoBe 3aBAaHHA. Y LbOMY BMMAAKY PO3MIp LKaAW OUiIHIOBAHHA 3aniKoBOI
KOHTPONbHOI pO60OTM 3MEHLUYETbCA HA MaKCMManbHe 3HayYeHHA 6aniB, nepepbavyeHUX 3a BUMKOHAHHA
BiANOBIAHOro iHAMBIAYANbHOrO CEMECTPOBOro 3aBAaHHA.

Po3paxyHoK wKanu pelimuHzy:

Ne  KoHTponbHWi1 3axia cemecTp % Barosuii 6an Kinb-Tb  |Bcboro

3/n

1 BWMKOHaHHA Ta 3aXUCT CAaMOCTIMHUX POBIT cTyAeHTa 42 6 7 42

2 BWKOHaHHA Ta 3aXM1CT 1abopaTopHMX pobit 16 2 8 16

3 MopaynbHa KOHTPObHa poboTa 22 11 2 22

4 BMKOHaHHA Ta 3aXMUCT OMALIHbOI KOHTPOJIbHOI 20 20 1 20
poboTtu
Bcboro 100

Tabauysa eidnosidHocmi pelimuHzo8ux basis oyiHKam 3a yHisepcumemcobKor WKaAso:

Kinobkicme b6anis OuiHka
100-95 BiamiHHO
94-85 Oye nobpe
84-75 HDobpe
74-65 3310Bi/IbHO
64-60 JoctaTHbOo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM 0NYCKY He ponyuweHo

9. [Oopartkosa iHpopmauis 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)
Mepenik NnuTaHb, AKIi BUHOCATbCA HA 3aiK.
. MeTa, nepeBaru, BNaCTMBOCTI Bi3yanisau,ii AaHUX.
. PisHoBMAaw Bi3yanisauii gaHumx.
. Lo siBnsie coboto iHporpadika? Mpasuio 6x6.
. MpaBnna nobyaosu rpadikis Ta Aiarpam.
. CTpyKTypa HaykoBoro rpadika.
. Lo saiBnsie coboto rpadivuHnit abcTpaKT HayKoBOI CTATTi?
. OcHOBHI npaBuaa rpadivyHoi npe3eHTaLii AaHUX.

. O3HaKuM HeBAanoro rpadiyHOro 306parkeHHs AaHuX.

O 00 N O U B W N B

. LLlo aBnse coboto 2D rpadik? [lekapToBa Ta NOAAPHA CUCTEMA KOOPAMHAT.
10. o Take niHiMHa ajarpama, giarpama po3scitoBaHHA, rpadik LWiAbHOCTI po3noainy?
11. Lo Take rictorpama Ta CEKTOpHa Aiarpama’?

12. Kputepii Bubopy TMny rpadika ana sisyanisauii aaHux.



13. Lo Take cnnaH-iHTepnonauia?

14. Ulo asnse coboto 3D rpadik?

15. Wo sBnsae coboto rpadik NoTpiiHUX Aiarpam?

16. Lo aBnae coboto anpoKcumauis rpadiyHnx gaHux? IHTepnonauia Ta ekcTpanonsuis.

17. Cnocobu BU3HAYEHHA anpOKCUMYHYO0i GYHKL,I.
18. NiHiltHa, napaboniyHa, cTeneHeBa anpoKcMmaLin.

19. Buam eKcnoHeHLUianbHOi anpoKcMmaLlii.

20. MeTa nonepeaHboi 06pO6KM eKCnepuMeHTaNbHUX SAHUX.

21. MpwnumHM noasm GOHOBOI NiHii, cnocobu i Kopeku,i.

22. MeTa Ta MeToAM 3rnafaXKyBaHHA €KCNepuMEHTANbHUX KPUBKX.
23. MapameTpu NikiB y curHani/cnekTpi.

24. Anpokcmmytodi dyHKUji JlopeHua, Mayca Ta Ponrrta gna cnekTpis.
25. MeTa andepeHuitoBaHHA Ta IHTErpyBaHHA CNEKTPIB.

26. MeTa Ta Buan dyp’e TpaHcPopmalii cmrHanis.

MoKnuBicTb 3apaxyBaHHA cepTUQiKaTiB NPOXOAKEHHA AUCTAHLIAHUX YN OHNAMH KypCiB 3a BignoBigHOIO
TEMaTUKOK

BignosiaHo Ao MNonoxeHHs npo Bu3HaHHA B KMl im. Iropa CikopcbKoro pesynbTaTiB HaBYaHHA, HAbYTUX Y
HedopmanbHil / iHbopmanbHil ocsiTi (https://document.kpi.ua/files/2020_7-177.pdf) 3 aaHoi ancumnninm
€ MOXX/IMBICTb 3apaxyBaHHA cepTUdiKaTiB AK pe3yabTaT CEMEeCTPOBOro KOHTPO/HO OAHOMO 3 HACTYMHUX
OHAaMH KypciB:

1. «Originlab: Origin and OriginPro Masterclass» (https://www.udemy.com/share/103Zfa/). Mosa:
aHrnincbKa, 54 nekuii (06:13 roa,.).

2. «Data Visualization using OriginLab (Origin and OriginPro)» (https://www.udemy.com/share/104GMs/).
Mosa: aHrnicbka, 100 nekuiii (09:51 roa.).

BW3HaHHA pe3ynbTaTiB HABYAHHA NPOBOAMUTLCA A0 MNOYATKY cemecTpy. 3400yBay BULLOT OCBITU 3BEPTAETLCA 3
3aABOI0 Ha iM'A AleKaHa di3MKo-maTeMaTUYHOro GaKybTeTy 3 NPOXaHHAM NPO BU3HAHHA pe3ynbTaTiB
HaBYaHHA, HabyTux y HepopmanbHin ocBiTi. [lo 3asBM A0AaETLCA BiANOBIAHWUN cepTUdiKaT, AKUI
BM3HAYalOTb TEMATUKY, 06CArM Ta Nepenik pesynbTaTiB HaBYaHHA, HAbyTMX nig Yac HedopmanbHOro
HaBYaHHA, @ TAKOXK Pe3y/ibTaTU KOHTPOJIHO.

Po6ouy nporpamy HaBYanbHOI gucumnaium (cunabyc):
CknageHo goueHTom, a.¢.-m.H. CaBuyeHKo [apieto BikropiBHOO

YxBaneHo kadepoto 3aranbHoi disnKM Ta moaentoBaHHA GisnyHUX npouecis (npoTtokon Ne 06-24 sig 11.06.2024)

NoroprkeHo MeToan4YHO KOMicieto piznKko-maTemaTnyHoro dpakynbteTy (Nnpotokon Ne 10 Bia 25.06.2024)



