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Crae goctynHum y Google Classroom nepeg noyaTkom cemectpy. [NocMnaHHa Ha

KYPC HaAa€ETbCA BUKN1aAa4YeEM Ha nepiomy 3aHATTI.

Mporpama HaBYaNAbHOI AUCLUNAIHN

1. Onwuc HaBYanbHOI AUCUMUNAIHNK, TT MeTa, NpeaMeT BUBYEHHA Ta pe3y/bTaTu HaBYaHHA

BMBYEHHA AMCUMNAIHM CNpAMOBaHE Ha PO3BUTOK YMiHb e(dEeKTMBHO LWYKATM, aHanisyBaTM Ta
iHTEpNpeTyBaTM HayKoBy iHPOpPMaLlo, 3aCTOCOBYBATM cy4yacHi iHGopMaLiHi TexHonorii gna 36opy,
3bepiraHHA Ta O0OpPOBKM [aHUX, @ TaKoX OOFPYHTOBAHO NpPUAMaTU pilleHHA Yy cdepi 3axucTy
HaBKOZIMLIHBLOTO cepefoBuila. Kypc mae 0cobmBe 3HaYeHHA B KOHTEKCTI BifJHOBNEHHA TEPUTOPIN, IO
33a3HaNn BN/UBY TEXHOTEHHUX KaTacTPod, CTUXIMHUX MX ab0 BOEHHUX Ail, aaxe Aonomarac popmyBaTu
y 3006yBayiB KOMNETEHTHOCTI BiANOBiAHO A0 iXHbOro ManbyTHboro ¢paxy. OnaHyBaHHS AUCLUNAIHM HaOaE
3MOry OLHIOBaTM EKO/OriYHi 3arpo3n Ta PU3SUKU WOA0 3abpyAHEeHHA KOMMOHEHTIB HaBKOJIULLIHBLOTO
cepefoBuiLLIA Ta BNANBY Ha 3A0PpOB’A NtoAel; BU3HAYaTU HACNiAKN iHXKEeHEePHOT AiaNbHOCTI Ta NaaHyBaTU
JOCNiIAMEHHSA 3 ypaxyBaHHAM NOTEHL,iMHOro BMN/MBY NPOMMUCA0OBUX 06’ EKTIB HA AOBKINNA.

Mertoto gucumnniHu € GopmyBaHHA y 3400yBayiB HACTYNHUX KOMMNETEHTHOCTEN:
3K3 3patHicTb A0 nolyky, 06pobneHHA Ta aHani3y iHpopmallii 3 pisHUX Axkepen;
3K5 3aaTHicTb NpMMaTh OBIPYHTOBAHI pillieHHS;



®K02 3paTHiCTb BUKOPMUCTOBYBATM HAYKOBO-06rpyHTOBaHI meToam 06pobKu pesynbTaTiB AOCNIAKEHD B
ranysi TeEXHONOTiN 3aXMCTYy HABKO/IMLLIHBbOIO CepeaoBMLLa.

MpepmeT HaBuYanbHOI AucuMnaiHM — cneuudika opraHisauii HayKoBMX AOCNiAXKeHb, MNPOBEAEHHA
HAyKOBO-AOCNiAHUX POBIT Ta 3acTocyBaHHA MeTOAIB 06pobKM pesynbTaTtiB  A0CAIAMKEHb, WO
3abe3neyytoTb ePeKTUBHUM MOLWYK, aHANI3 | BUKOPUCTAHHA iHDOpMaULii 4NA NPURHATTA 06rPYHTOBAHMX
pieHb ManbyTHIMKM PaxiBLUAMM 3 TEXHONOTIN 3aXMCTY HABKOIMLLIHBbOTO CepeoBumLa.

3rigHO 3 BMMOramm ocBiTHbO-nNpodeciiiHoi nporpamu (OMMM) 3406yBadi BMLWOT OCBITU NiCNA 3aCBOEHHA
HaBYa/IbHOI AUCUMNAIHU MatOTb NPOAEMOHCTPYBATH TaKi NporpamHi pesyabtati HaByaHHA (MPH):
MPHO3 BuKopMCTOBYBATM CydaCHi KOMYHiKaLiiMHi, KOMN'tOTEPHi TEXHONOTIi Y NPUPOLOOXOPOHHIN cohepi,
36upatu, 36epirat, 06pobaaTU i aHanizyBaTM iHGOPMaLLiO NPO CTaH HAaBKOJINLLIHBLOIO CepenoBMLLa Ta
BMPOOHMYOI chepun gnA BUPiWEHHA 3aBAaHb NPOdECiMHOT AiANbHOCTI;

MPHO9 OuiHtoBaTK 3arpo3un ¢isMyHoOro, ximiyHoro Ta 6ionoriyHoro 3abpyaHeHHA 6iochepwn Ta Moro BNAMBY
Ha OOBKiNAA | NIOANHY, BMITU aHanNi3yBaT 3MiHM, WO BiAOYBalOTbCA B HABKOIMWHLOMY CEPeOoBML Nig,
BM/JIMBOM NPUPOAHUX | TEXHOTEHHUX PaAKTOPIB;

MPH10 OujiHtoBaTM BMNMB NPOMMUCNOBUX O6’EKTIB Ha HAaBKONMULUHE CepenoBULLE, HACNIAKM iHXKeHepHOI
AIANbHOCTI Ha AOBKIiNNA | NoB’A3aHy 3 UMM BiANOBIAANbHICTb 3@ MPUNHATI pilleHHA, NnaHyBaTW i
NpPoOBOAMTN NPUKNAAHI AO0CANIAMKEHHS 3 npobnem BNAMBY MNPOMMCAOBUX OO’EKTIB HAa HABKONWLLHE
cepefoBuLLe.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

BianosiaHO A0 cTpyKTypHO-noriyHoi cxemu OMM, BUBYEHHA AMCUMUNAIHU BA3yETbCA HA TAKUX OCBITHIX
KOMMNOHeHTax, AK «[paKTUYHMIA KypC iHO3EMHOI MOBW ANA AiN0BOI KOMYHiKaUii», «IHTenekTyanbHa
B/IACHICTb Ta NATEHTO3HaBCTBO», «OCHOBM iH)KeHepii Ta TEXHOANOrii cTanoro pPo3BUTKY», «IHHOBALiNHI
TeXHo/orii MoBOAXKEHHA 3 Bigxogamu», «TexHOMOrii 3axUCTy HaBKOJIMWHLOIO CepenoBuULLa»,
«MopaentoBaHHA €KONOMYHNX PU3KUKIB BNAMBY TEXHOTEHHUX Ta BiACbKOBMX 06'eKTiBY, «[€0NpOCTOPOBUIA
MOHITOPUHI | BigHOBNEHHs 3abpyagHeHWx ekoToniB», «BigHoBAOBanbHIi AXepena eHeprii Ta
eHeproedeKTUBHI TeEXHOOTIT» Ta « TeXHONOTiT 3aXMCTY HaBKOJIMLIHbLOIO cepeaoBmLla. KypCoBUn MPOEKTY.

3006yTi ynpoaoBXK OMAaHyBaHHA AUCUMNAIHM KOMMETEHTHOCTI i MpPOrpamMHi pesynbTaT HaBYaHHA
BMKOPUCTOBYIOTbCA Yy MOAANbLIOMY MPU MNPOXOAKEHHI 3400yBayamMu BULLOI OCBITM NPAKTUKM Ta €
NiIAFPYHTAM ANA BUKOHAHHA MaricTepCbKoi gucepTau,i.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

Beryn

Tema 1. MeTogonoria HayKOBUX A0CNIAXKEHb Ta OCHOBHI €Tann HayKoBOro Ni3HaHHA

Tema 2. CucTeMHUI Niaxia y HayKoBOMY Mi3HaHHI. KNKOYOoBi eTanu opraHisauii HayKoBUX A0CAiAXKEHb
Tema 3. IHbopmaLiitHe 3abe3neyeHHA HAyKOBUX AOCNIAKEHD

Tema 4. MpoBeaeHHA eKCNepuUMeEHTaNbHUX AOCNIAKEHDb Ta 06pPO6Ka iX pe3ynbTaTiB i3 BUKOPUCTAHHAM
Microsoft Excel i RStudio

4. HaB4anbHi maTtepianu Ta pecypcu

basosa nitepartypa

1. OpraHizauia  HayKOBMX  [OCAIAMEHb: HaBYya/JibHUM  NOCIOBHWMK  AnA  CTYAEHTIB  BULIMX
HaByanbHUX 3aknagis / B. M. Kucauin. Cymu: VYHiBepcuTeTcbka KHura, 2023. 223 c¢. URL:
https://opac.kpi.ua/F/Q2EHY45CX6AHFQE9HNPLIYOHR3HGADBILBJ2JAJA4AQ73IRTLY-17067?func=full-
set-set&set number=003958&set entry=000008&format=999



https://opac.kpi.ua/F/Q2EHY45CX6AHFQE9HNPLJY9HR3HGADBILBJ2JAJA4AQ73IRTLY-17067?func=full-set-set&set_number=003958&set_entry=000008&format=999
https://opac.kpi.ua/F/Q2EHY45CX6AHFQE9HNPLJY9HR3HGADBILBJ2JAJA4AQ73IRTLY-17067?func=full-set-set&set_number=003958&set_entry=000008&format=999

2. OCHOBM HayKOBUX AOCNIAMKEHD Ta MPOEKTHOI AiANbHOCTI: HaBYa/IbHO-METOANYHWUIN NOCIBHUK / aBTOpPYU-
ynopagHuku: T. J1. Onanok, T. N. ®panuyk, O. C. MenbHuk. Kam’'aHeup-TMoginbcbkuii: Buaaseub
KoBanbuyk O. B., 2024. 148 c. URL:
http://elar.kpnu.edu.ua/xmlui/bitstream/handle/123456789/7814/0snovy-naukovykh-doslidzhen-ta-
proiektnoi-diialnosti.pdf?sequence=1&isAllowed=y

3. Teopisi Ta NpaKTMKa eKCcnepumMeHTanbHUX A0CAIAMKeHb [ENeKTPOHHWUI pecypc]: HaBYaibHUIM NOCIBHUK /
yKknagaui: €. T. Bonogapcokuid, /1. O. Kowesa. EnekTpoHHi TekcToBi AaHHi (1 dann: 4,14 M6aiT). Kuis: KIMI
im. Irops Cikopcbkoro, 2023. 299 c. URL: https://ela.kpi.ua/handle/123456789/56348

4. MNporpamyBaHHA i3 BUKOPUCTAHHAM R y CTaTUCTUYHNX Ta MapPKETUHIOBUX AOCAIAMKEHHAX [ENEeKTPOHHNI
pecypc]: HaBYanbHUI NocibHUK / yknagadi: O. €. KogpaHos, C. O. ConHues, O. B. 303yN1b0B. ENEKTPOHHI
TekctoBi pgaHi (1 ¢ann: 4,63 M6ait). Kuis: KMlim. Iropa Cikopcbkoro, 2023. 204 c. URL:
https://ela.kpi.ua/handle/123456789/56233

5. MeTopoioria Ta opraHisauis HayKoBUX AOCAiAMeHb: Hasy. nocib. / /1. T. Nlinny, C. M. BopTHiK, I. T.
BonnHeupb Ta iH.; 3a 3ar. pea. JI. T[. Jlinnd. Jflyupk: Bexa-Apyk, 2018. 220 c. URL:
https://evnuir.vnu.edu.ua/bitstream/123456789/16477/1/MOND 2018 posibnyk.pdf

6. CUCTEMHWI aHaNi3 AKOCTI HABKONIULLHLOTO cepenoBuLLa [EneKTpoHHUI pecypc]: HaBYaNbHUIN NOCIOHMK
/ yknagaui: O. MeaBepaeBa, B. KponisHuid, T. Mip3ak, . Hemuposcbkunin. KponnesHuubkuii: 2021. 80 c.
URL: https://dspace.kntu.kr.ua/server/api/core/bitstreams/cc702302-6a03-4164-8046-
9f962925c920/content

DopaTtKkoBa nitepatypa

1. Kanauina 0. b., OCHOBM HayKOBUX AOCANIAMKEHb i TEOPiA €KCNepUMEHTY: HaBYyalbHUIA MOCIOHUK /
Kanauina 0. B., Mapyuwak . O., Caskis B. b., LUoBkyH O. Il.; MiHicTepcTBO OCBIiTM i HayKkn YKpaiHw,
TepHONINbCbKMIA HALIOHANbHUI TEXHIYHWUI YHiIBEPCUTET iMeHi IBaHa Myntoa. TepHoninb: ®OMN Mananmus
B. A., 2023. 184 c. URL: https://opac.kpi.ua/F/?func=direct&doc_number=000643937&local base=KPI01
2. bogpos B. [. MeToao0riYHe Ta iHCTpyMeHTabHe 3abe3neyeHHA HayKOBUX AOCNIAKEHb: HaBYaIbHUM
noci6HuKk / B. I. boapos, /1. /1. Na3ebHuk, C. B. OHMwKo, B. A. Poxko, O. A. LLieBuyK; 3a peaakuieto O.
A. LLleBuyKa; YHiBEpCUTET AeprKaBHOI PickanbHOI cyxKbu YkpaiHu. IpniHb: YHiBepcuter APC YKpaiHm,
2020. 323 c. URL: https://opac.kpi.ua/F/?func=direct&doc_number=000629207&local base=KPI01

3. Buxpyu, B. O. Metogonoria Ta MeToAaMKa HayKoBOro AocaigxeHHs: nigpyuyHuk / B. O. Buxpyu, HO.
M. Ko3znoBcbkuii; MiHicTepcTBO OCBiTM i Hayku YKpaiHm, HauioHanbHui yHiBepcuTeT '"JIbBiBCbKa
nonitexHika". JIbsis: BnaasHuuteo JibBiBcbKOi nonitexHiku, 2020. 335 c. URL: https://opac.kpi.ua/F/?
func=direct&doc_number=000634076&local base=KPI01

4. EKcnepuMeHTanbHi MeToamn AocniasKeHb: Hasy. nocib. / O. 0. Kpot, b. O. Kopobko, O. M. Kpor, B.
B. BipueHkKo. MNMonTtaBa: Hau,. YH-T im. KOpis KoHnpgpaTioKa, 2023. 192 C.
URL: https://reposit.nupp.edu.ua/handle/PoltNTU/14572

5. OCHOBM HaYKOBMX AOCNIAMEHb: HaBYaAbHUI NOCIBHMK / yknagavi: . I. Ctpenkosa, M. M. ®eaoceHKo,
A. |. 3amynko, O. C. lweHKko. EnekTpoHHi TekctoBi gaHi (1 ¢dain: 500 Kb6aunt). Kuis: KMl im. Irops
Cikopcbkoro, 2019. 120 <c¢. URL: https://ela.kpi.ua/bitstream/123456789/30605/3/naukovi
doslidzhennia.pdf

6. MeToAWYHI BKa3iBKM ANA CaMOCTIMHOI poboTu 3 aucumnaiim «KinbKicCHUN Ta AKICHMI aHani3 cTaHy
€KONoTYHNX cucTem». OB6pobKa pesybTaTiB eKCnepuMeHTanbHUX AocniasKkeHb [EnekTpoHHe BugaHHa] /
KMl im. Iropa Cikopcbkoro; yknaa.: O. B. KodaHoBa, O. €. KodpaHoB. EnekTpoHHi TekcToBi gaHi (1 dann:
1,53 M6aiiT). Kuis: Knl im. Irops CikopcbKoro, 2018. 42 C. URL:
https://ela.kpi.ua/handle/123456789/24574

7. 3MiHM KnimaTy Ta gekapboHisaLis npomucaoBoro cektopy [EnekTpoHHMit pecypc]: MigpydHuk / O. A.
Teepaa, K. K. Tkauyk, O. O. Bosk, O. B. KogdaHoBa, O. €. KodaHoB. EnekTpoHHi TekcToBi aaHi (1 ¢aiin: 5,77
M6ainT). Kuis: KMl im. Irops Cikopcbkoro, 2024. 149 c. URL: https://ela.kpi.ua/handle/123456789/65671
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IHpopmaLuiiiHi pecypcu

1. Penosutapiin BigKpUTUX pJaHux pocnigkeHb HAH YKpaiHu. Penosutapin DataverseUA. URL:
https://opendata.nas.gov.ua

2. MynbTngucuMnAiHapHUM penosnTapin Harvard Dataverse. Harvard. URL:
https://dataverse.harvard.edu

3. PeecTp penosuTapiis HayKoBux (gocniaHunubKmx) aaHmx. Re3Data. URL: https://www.re3data.org/

4. HauioHanbHWi nsaH wono BigKpuTOI HayKMu. Ypsagosui nopTasn. URL:
https://www.kmu.gov.ua/npas/pro-zatverdzhennia-natsionalnoho-planu-shchodo-vidkrytoi-nauky-892-
081022

Nitepatypy, 6ibniorpadia aAKoi nogaHa i3 NOCUNAHHAM, MOXHa 3HAUTU B iHTepHeTi. Jlitepatypy,
6ibniorpadia AKoOi He MiCTUTb NOCMAAHHSA, MOXHa 3HanTK B 6ibnioTeui KMl im. Iropa CikopcbKoro.

0O60B’A3K0BUM A/151 NPOYNTAHHSA € OKPeMi po3ainu 6asoBoi nitepatypu [1-6]. Po3ainn 6a3oBoi nitepaTypwm,
LLLO € 060B’A3KOBMMM A8 NPOYUTAHHA, BUKNALAY 3a3HAYAE Ha BiANOBIAHOMY 3aHATTI. YCi iHWI niTepaTypHi
Axkepena € Heob60B A3KOBUMM, 3 HUMU PEKOMEHAYETLCA 03HANOMUTUCD.

HaBYyanbHUWA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUNAIHU (OCBITHBOrO KOMMNOHEHTA)

Mig yac BMBYEHHA MaTepiany AMCUMNAIHM 3aCTOCOBYHOTLCA TaKi METOAM KONIEKTUBHOIO Ta aKTUBHOFO
HaBYaHHA:

— 0COBUCTICHO-OPIEHTOBAHI TEXHOOrII, 3aCHOBaHI Ha aKTUBHMX GOpPMax y MeToAax HaBYaHHA: MO3KOBaA
aTaka nifg 4ac KOJNIEKTUBHUX AWCKYCiN, PO3B’A3aHHA KeKciB, iHTepaKTUBHE CMiNIKyBaHHA; HAYKOBI
KOHdepeHLUii Ta gucnyTu;

— meToan nNpobieMHOro HaB4YaHHSA, YaCTKOBO-MOLWIYKOBIi 3aBAaHHA, aHaNiTMYHI gonosiai Ta aHanis
OKpeMMUX CUTyalLil (KeWncis);

— iHbopMaUiMHO-KOMYHiKaLiliHI TexHonorii, wo 3abe3nedyloTb NPOBGAEMHO-A0CNIAHNULBKUIA XapaKTep
npouecy HaBYaHHA Ta aKTMBI3aLil0 CamMOCTiMHOI poboTM 3400yBadiB, AOMOBHEHHA TPAAULINHUX
HaBYa/NibHUX 3aHATb 3acobamm B3aEMOAII Ha OCHOBI MePEXKEBUX KOMYHIKALIMHUX MOMXKAMBOCTEMN
(i3 BUKOpUCTaHHAM mepexi IHTepHeT, nnatdpopmm G Suite for Education (Google Classroom) nig yac
AWCTaHLUIMHOIro HaBYaHHA).

NeKuiliHi 3aHATTA

JIeKUiliHi 3aHATTS cNpAMOBaHi Ha:

— HaAaHHA Cy4aCHUX Ta Li/liCHUX 3HaHb 3 ANCLUUNAIHWY;

— BMXOBaAHHA Yy 3400yBayiB npodecinHO-Ai0BUX AKOCTEN i PO3BUTOK Y HUX CAaMOCTIMHOrO TBOPYOro
MMWCNEHHS;

— PO3'ACHEHHSA BCiX HOBOBBEAEHMWX TEPMIHIB i MOHATD;

— BMKOPWUCTAHHA METOAMYHMX O0COONMBOCTEM MOJAHHA MaTepiany ANA KPaloro MOoro po3ymiHHA Ta
CNPUNAHATTSA;

— BMKOPUCTAHHA HAaOYHUX €/IEMEHTIB 4/1A CNPUMNHATTA MaTepiany;

— BOCTYMHICTb ANA CAPUAHATTA KOHKPETHOIO ayAUTOPIEID;

— ¢popmyBaHHA y 3400yBayiB HeObXiAHOI MOTMBALLii Ta 3aLLiKaBNEHOCTi Y NPOAOBXEHHi HaBYaHHA Nig yac
camocTiliHoi poboTu;

— 3a/y4yeHHA 3400yBaYiB A0 Npouecy TBOPUOI poboTU ChifibHO 3 BMKNaZa4Yem, A0 reHepauii HoBux iaen
ToLO.

dopmn NpoBeaeHHA NEKLIMHUX 3aHATb: IEKLii-NOBiAOMIEHHS, NpobaeMHi nekuji, neKuii-anckycii.
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3/n

HasBsa Temu nekLuii Ta nepenik 0CHOBHUX NUTaHb

n1

Bctyn. MeToaonoria opraHisauii HayKoBux gocnigeHb. OCHOBHI NOHATTA | TEPMIHM.

MpepmeT, 3a4a4i Kypcy, 3B’A30K ANCUMMIHM 3 iIHWKMMKM OCBITHIMM KOMMNOHEHTaMM i HayKamMu.
3aranbHi BiAOMOCTI NPO IHCTPYMEHTU ANA KOMN'toTepHOi 06pO6KM AaHUX Y NPUPOAOOXOPOHHIN
coepi. Knacmdikauia Hayk, MeTogonoria i meTogm HayKoBOro nisHaHHA. OpraHisauia HayKoBo-
pocnigHoi pob6otn (HOP) y aeprkasi. Ocob6amnBoCTi opraHisauii HayKoBMX A0CNIAMKEHDb B iHLWIMX
KpaiHax.

NitepaTtypa: [1, 2].

Nn.2-4

Tema 1. Metoaonoria HayKoBUX A0CAiIAXEHb Ta OCHOBHi eTanu HayKOBOro Ni3HaHHA
N1. 2 NoHATTA Ta 6a30Bi XapaKTEPUCTUKM METOAIB HAYKOBOro AocChiaKeHHA. OCHOBHI 03HaKM Ta
XapaKTEPUCTUKN HAYKOBUX JoCNiaKeHb. PyHOaMeHTaNnbHI M NPUKNAAHI HayKK. Kao4voBi eTanu
HAaYKOBOro nisHaHHA. [lOHATTA MeToAOoNOril HAyKoBMX AochaigeHb. KAao4voBi acnektu
MEeTOA0NO0riT TEOPETUYHMX Ta EMNIPUYHUX JOCNiAXKeHb. ETMKa HayKOoBMX A0CNIAXKEHD.

/1. 3-4 HaykoB0o-06rpyHTOBaHI MeToau ob6pobKM pe3ynbTaTtiB A0CNiAXKEHb B ranysi TEXHOJOrIN
3aXUCTY HaABKOJIMWHbLOrO cepenosuwla. EnemeHTn Teopii Ta mMeTo[0N0riT HAYKOBO-TEXHIYHOI
TBOPYOCTi, cnocobu oTpumaHHA iHbopmauii. 3aranbHi MNOHATTA NPO MEeToAM MOLLUYKY.
Knacudikauia meToiB HayKOBO-TEXHIYHOI TBOPYOCTi. EBPUCTMYHI MeTOAM HAYKOBO-TEXHIYHOI
TBOPYOCTI, acouiaTMBHi meToauM nolyky. Mo3koBa ataka. CuHeKTUKa. MopdonoriyHunii aHanis.
BuKopucTaHHA BUBIpKOBOro meToAy AoChiaKeHHA. MpuKnaaun po3paxyHKis WoA0 OnpaLtoBaHHA
pe3ynbTaTiB AOCNIAKEHHA (EKCNEPUMEHTY).

Nitepartypa: [1, 2, 5].

Tema 2. CuctemHMM nigxip y HayKoBomy ni3HaHHi. Knio4yoBi eTanu opraHisauii HaykoBux
BocniaxeHb.

N.5-6 CucTeMHMIN nigxig; CYTHICTb CMCTEMHOrO aHanidy. [MoHATTA cucTemMm Ta ii BNACTMBOCTI.
Knacudikauia cuctem. Buan 38’a3kis. CTpyKTypa cuctemun. 3aCToCyBaHHA MeTO4Y MOAEN0BaHHA
ONA aHaNi3y CKNagHMX CUCTEM Y TEXHOJIOTIAX 3aXMCTY A0BKiNAA. AHAANI3 3MiH, WO BiabyBaloTbCA B
HaBKONIMWHbOMY CepefoBULi Nig BMNJAMBOM MNPUPOAHUX | TEXHOreHHUX ¢akTopiB. OCHOBHI
dYHKUji Ta eTanu nobyaosu moaenen cuctem. Knacuoikauia ta obmexkeHHA mogenei. Posrnag
MmaTepiany Ha NpUKAaZax Aucnepcii TOKCMKAHTIB Yy MOBITPAHOMY Ta BOAHOMY CepefoBMLLAX,
3abpyAHEHHA rPYHTIB TOLLO.

N.7.¥YnpaBniHHA HayKOBUMM AaHUMM 3 METOIO iX 36epeeHHA Ta NOBTOPHOIr0 BUKOPUCTAHHS.
MOHATTA HAYKOBMX AaHWUX Ta iX POab Y Cy4aCHUX AochigrKeHHAX. MnaHyBaHHA, 36ip, 06pobKa,
36epiraHHAa, nybnikauia, NOBTOPHE BMKOPUCTAHHA AaHux. MpuHumnu FAIR Ta MiHapoaHi
CTAHAAPTU YNPaBAiHHA AaHUMUK. JOCTyn A0 HAaYKOBUX (A0CAIAHULBKMX) AaHUX. [TPpUKAaAM Pi3HUX
BMAiB AaHuX. PenosuTapii Ta iHOpacTpykTypa ana 36epexkeHHA iHopmauii. MeTtagaHi,
[OKYMeHTaLifl Ta KOHTPO/Ib BepcCii. ETUYHI M NpaBoBi acnekT poboTu 3 AaHumMu.

/1. 8-9. HaykoBo-06rpyHTOBaHi meToaM 06pobKU pe3ynbTaTiB AOCAIAMKEHDb B rasy3i TEXHO/OTIN
3aXMUCTY HaBKOJINLLIHBLOTO cepeaoBuila. ObpobKa Ta aHani3 iHdopMaLLii Npo CTaH HAaBKOIMLLHbOTO
cepefioBuilla Ta BUPOOHMYOT cdepu ANs BUpilLeHHA 3aBAaHb NPodeciMHoi  AianbHOCTI.
CTaTUCTMYHA 0bOpOOKa eKCnepMMEHTANIbHUX AaHMX NPUM 3HAYHMUX Ta Maamx BMOBIipKax npwu
DOCNiAMeHH]I ¢i3nyHoro, ximiyHoro Ta 6ionoriyHoro 3abpyAHEHHA; OLHIOBAHHA 3arpos
3abpyAHEHHA KOMMOHEHTIB 6iochepn Ta WKIANMBOro BNAMBY Ha 340pOB’A Atoaen i AoBKinNs.
KpuTepianbHui niaxia. MatematMyHa 06pobKa eKcnepmMMeHTaIbHUX AaHUX CeAMMEHTALLIMHOro
aHani3y Npu OYULLLEHHI CTIYHMX Ta NPUPOAHUX BoA. Po3noain YacTUHOK cycneHsii 3a po3mipamm.
3acTocyBaHHA iHcTpymeHTiB Microsoft Excel ans 06pobKku pesynbratiB AocnigkeHsb.
Nitepatypa: [1, 3, 6].




10-11

Tema 3. IHpopmauiiiHe 3abe3neyeHHA HAYKOBUX AOCNIAXKEHb

IHpopMmaUiiHe 3abe3neyeHHA HAYKOBUX AOCAIAXKEHb, HAyKoBa iHpopMmaLis, il GyHKLUIT, BUAM i
axepena. Buan Ta etanu HayKoBOro pAochigskeHHa. bibniorpagiuHunii anapaT HayKoBOro
AocniaKeHHs. Bubip Temun HaykoBumx gocnigxeHb. EKOHOMIYHE 06r'pyHTYBaHHA BUBOPY HayKOBOI
Temu. Buam TMNoBuMx 3aBaaHb AocaiaxKeHHA. [naHyBaHHSA HAayKoBUX AocnigxKeHb. MNowyk, Bigoip
Ta aHani3 HayKoBoi iHpopmau,i. 3arasnbHi BUMOrM A0 HayKoBO-A0CNiAHOI poboTn. Komnosuuia
HayKoBOi Npaui Ta odopmneHHA ii pesynbTatie Ana onybnikyBaHHA. HayKOBO-TEXHIYHA AiANbHICTb
i nybnikayia pesynbraTiB gocnigKeHb. Po3s’a3yBaHHA HayKOBOI Nnpobaemu.

Nitepartypa: [1, 2, 4].

12-15

Tema 4. MNpoBeaeHHA eKCNEpUMMEHTANbHUX AOoCNiAXeHb Ta 06pobka ix pesynbrariB i3
BUKopuctaHHAm Microsoft Excel i RStudio

N.12 CyTHiCTb €eKCnepuMMeHTY, 3arajsbHi BMMOrM [0 MOro nposBedeHHA. Knacuodikauia
ekcnepumeHTiB. [NaHyBaHHA eKCNepuMeHTy Ta NpPOBEeAEHHA MNPUKNAAHUX AOCNIAXEHb 3
npobnem BNAMBY MPOMMUCAOBMX O6’€KTIB HA HABKONMWHE cepegosuuie. ETanu niarotoBKu
HayKoBOro ekcnepumeHTy. [MoxMbku ekcnepumeHTy. POpMyBaHHA BUCHOBKIB Ha OCHOBI
OTPUMAHWUX  Pe3yNbTaTiB  EKCMNEePUMEHTANbHUX  AOCAIAXKEHb 3 METOH  O6rpyHTYBaHHA
NPaBMAbHOCTI NPUAHATUX pilleHb, BiANOBIAANbHOCTI 3@ HUX.

1. 13-14 TeopeTU4YHi OCHOBM KOpenAuiMHOro Ta perpeciiHoro aHanisie. CTaTUCTUYHKUI 3B’A30K
Mi}K BMMAAKOBMMU BENNYMHAMU. Buam 38’a3KiB mMixK 3miHHUMK. KopensuiliHe none. KoedilieHT
KopenAauii.  3acTocyBaHHA  MeToAy  HallMeHWwMx  KeBagpaTiB.  PerpecitHi  mogeni.
CraHpapTu3oBaHM KoediuieHT perpecii. KoediuieHT enactnyHocTi. Aucnepcia i matematnyHe
odikyBaHHA. KoediuieHTn Kopensauii MipcoHa i CnipmeHa. OuiHKa 3HauywWoCTi KoediuieHTa
Kopensauii. baratodakTOpHUI KopenAuinHo-perpecinHMii  aHanis. MHOXWUHHUIA  KoedillieHT
Kopensauii. ANTopuTMKM Ta NpPUKAAAN BUKOHAHHA PO3pPaxyHKiB (niHiMHa perpecisa). MeTtogu
NPUIMHATTA pilleHb B YMOBaX HEBM3HAYeHOCTi. MeToz aHanisy iepapxii.

N.15. MoBa nporpamyBaHHs R, Ti ocobamBocTi i chepu 3acTtocyBaHHA npu 0bpobui gaHux
ekcnepumeHTy. OcobnusocTi, nepesarn i Hegonikm moBu R. 3HaliomcTBo 3 bibnioTekamu
3acTocyHKy R. basosi npuknagm 3actocyBaHHA moBM R. BuKopuctaHHA R AK HayKoBoro
KanbKynaTopa, poboTta 3 KoHconnto. PoboTa 3 iHTepdelicom A0BIAKM NPW BUKOPUCTAHHI MoBM R.
BMKOHaHHA obuncneHb y R 3 BUKOPUCTaHHAM 3MiHHUX. YMcia, BEKTOpPU, MaTpuLi Ta MacuBMU.
Bubip i BUNy4yeHHA enemeHTiB y R.

Nitepatypa: [2-5].

MpaKTUyHi 3aHATTA
MepenbayeHo NpoBeaeHHA NPAKTUYHMX 3aHATb. Ha NPaKTUYHI 3aHATTA BUHOCATLCA TEMMU, AKi 03BONAIOTb

Kpalle 3pOo3yMiTU NeKUiMHWIA maTepian. 3MICT UMX 3aHATb | MeTogMKa iX MpPoBeAeHHA CnpuAloTb

3abe3neyYyeHHI0 PO3BUTKY TBOPYOI aKTUBHOCTI ocobucTocTi 34060yBaYa BULLOI OCBITU. BOHM po3BMBalOTL

HayKoBe MUC/IEHHA i 30aTHICTb KOpUCTyBaTnUCA cneianbHo TepMiHOI'IOI'iEPO, A03BOJIAKOTb HGDEBipMTM

3HAHHA, Y 3B'F|3Ky 3 YMM ,D,aHMﬁ BUA pO6OTM BUCTYMNAaE BaXX/1MBUM 3acobom onepaTtnBHOro 3BOPOTHOIO

3B'A3Ky. TOMY NPaKTUYHi 3aHATTA BUKOHYIOTb HE TiZIbKK Ni3HaBa/ibHY i BUXOBHY PYHKLIi, ane i1 NoKAMKaHiI

CNPUATU 3POCTaHHIO 3400yBaYiB BMLLOI OCBITU K TBOPUMX | KpeaTUBHMX daxiBLiB.

Ne 3/n

MpaKTU4Hi 3aHATTA

n3i1

Keic 1.
1. 36upaHHAa i nowyK iHbopMmauii 3 pi3HUX axepes; obpobneHHs Ta aHani3 oTpUMaHoil

iHbopMmaLii Npo CTaH HABKONMULWIHLOIO CepeaoBULLA Ta BUPOOHMYOI cdepn Ans BUPILLEHHA




3aBAaHb npodeciiHoi AianbHOCTI (Ha NPMKANai CTaTTi, BNACHOIO AOCNIAXKEHHS TOLWO).

2. O6rpyHTYBaTU aKTyaNbHIiCTb, NEPCNEKTUBHICTb, HOBM3HY Ta e(dEeKTMBHICTb 06paHOoi Temu
HAYKOBOrO AO0CNIAKEHHA.

2.1. O6rpyHTYBaHHA BaXX/AMBOCTI AOCNIAEHHA B NPUPOLOOXOPOHHIN chepi ana BUPIiLLEHHS
TEOPETUYHMX | NPAKTUYHUX Npobaem Wwoao ¢i3nYHOro, XimiyHoro Ta bionoriyHoro 3abpyaHeHHA
KOMMNOHeHTIB biochepm Ta Moro BNAMBY Ha 340p0B'A Ntogei | AOBKINNS;

2.2. BU3Ha4eHHs Hanpsamis, AKi NOTPebyoTb YAOCKOHANEHHS | NO4ANbLIOr0 PO3BUTKY, LIAXOM
aHanisy 3miH, Wo BigbyBalOTbCA B HABKOMLWHbOMY CepeaoBuLLi MNig BNAMBOM NMPUPOAHUX i
TEXHOreHHUX $aKTopIB;

2.3. OujiHtOBaHHA BN/AMBY AOC/IAMKYBAHOIO MPOMUCIOBOrO O6’€KTYy i HacnigKiB iHXeHepHOi
AiANbHOCTI Ha HABKONIMLLIHE cepeaoBuLLE | 340p0B’s ntoaei.

Kewc 2.

1. NMpoaHanizyBaTu AeprKaBHY NONITUKY KPaiH CBITYy B rafy3i HayKn, TEXHIKM | TEXHOOTIN 3axmcTy
A0BKiNNA (06paty 2-3 KpaiHW Ta NOPIBHATM iX HAYKOBMI NOTEHLian).

2. OxapaKktepun3yBaTn NopAL0K GopMyBaHHA NPIOPUTETHUX HANPAMIB HAYKOBUX A0CNIXKEHDb B
06paHMX KpaiHax B NPUPOL0OXOPOHHIN coepi.

3. HagaTtv npuKknagm 3806yTKiB KpaiH CBITY 3 NPIOPUTETHUX HANPAMIB HAYKOBUX AOCNIAKEHb.

32 4. ina nopganbwoi obpobKn pesynbTaTiB AOCNigHKEHb 3HAWTKM onyb6aiKoBaHI NepBUHHI AaHi
woAao:
- CNOCTeperKeHb 3a MEBHUMM €KONOTIYHUMM ABULLLAMM Ta NpoL.ecamm (Mana Ta BeIMKa BUBiIpKK);
- 3a/1IEXKHOCTI eKOI0OTYHUX ABULL, | NPOLLECIB Bifg, NEBHUX YNHHMUKIB;
- OLLiHIOBAHHSA 3arpo3 3abpyAHEHHA KOMMNOHEHTIB biocdepwu Ta WKIAAMBOro BNAMBY Ha 340p0B’A
noaen i poskinna.
Keic 3.
1. [leTaNbHO i HA KOHKPETHUX NPUKIAAAX NOACHUTN 0COBIMBOCTI 3aCTOCYBAHHA METOAiB MOLLYKY
ePEeKTUBHUX BUHAXIAHMLBbKNX/A0CNIAHNLBKUX pilleHb, reHepyBaHHA igel, NoaoNaHHA iHepuii
MUCNEHHA Ta aNropuTMI3aL,ii HAyKOBOro MOLWYKY, NPUNHATTA 06rpyHTOBaHUX piweHb. ObpaTn
Nno 5 MeToAiB Ha KOXKHE NPaKTUYHE 3aHATTA:
- MeToA, "MaTpuub BigKpuTTIB",
- meTog, "opraHisyto4ymx noHATL",
- meTtog, "M’aTb yomy",
- METOZ, CEMMKPATHOTO MOLUYKY,
- meToz, poKanbHUX 06’EKTIB,
- METOA ripnAHA BMNAAKOBOCTEN i acouiaLii,

334 |- MEeTOA, KOHTPO/IbHUX NMUTAHb,

- CUHEKTUKa,
- "Wictb curm",
"Cim iHCTpYMEHTIB KepyBaHHA AKicTo",

"CiMm OCHOBHMWX iHCTPYMEHTIB KOHTPO/IIO AKOCTI",
"ABC—aHanis3",

"PDPC",

"KOHTpO/bHMI ANCTOK",

"[iarpama cnopigHeHocTi",

"Liarpama MNapeto",
"[iarpama IcikaBu",

"KoHTposbHi KapTn",
"Mogenb KaHo",




_ I|ABCII.

2. 3HaANTU NOTEHLiNHI MOMIMBOCTI (AKLWO BOHM €) 3aCTOCyBaHHA 06paHWX MeTogiB A/s
NNIaHYBAHHA i NPOBeAEHHA NPUKAAAHUX AOCAIAXKEHDb 3 Tpobaem BNANBY NPOMUCNOBUX 06 €KTIB
Ha HaBKOJIMLIHE cepenoBulLe (Ha NPMKNaai Temu/Hanpamy marictepcbKoi auceprauii).

n3
5-6

Keic 4.

1. Mpwn pgocnigrKeHHi 3abpyaHeHHs BogHOro ob’ekTy oTpumaHa BMbGipKa 3 50 cnocTteperkeHb
BMICTY rigpokapboHaT-ioHy HCO3™ (Mmmonb/n) y npobi Boau neBHOI reHepasibHOi CYKYMHOCTI.
Mopgatn 3apaHy BMBIpKY y BUrNAAi TabAKML YacTOT, NPUMHABLLM CiM iIHTEPBanNiB rpynyBaHHS.
[na po3s’A3Ky peKomeH[0BaHO BUKOpUCcTaT Microsoft Excel.

EKcnepumeHTanbHi AaHi BmicTy rigpokapboHaT-ioHy HCO3™ (Mmonb/n) y npobi Boau:

40,67 56,60 36,6 37,34 35,19 34,00 38,31 30,74 33,99 31,81

34,51 26,70 48,20 25,22 18,52 27,40 28,64 21,97 20,27 23,06

22,65 37,50 16,50 32,05 33,47 41,02 32,63 34,71 16,04 44,10

22,27 54,80 37,90 43,21 21,73 24,15 29,81 12,95 49,87 23,76

14,47 35,30 20,20 20,55 25,14 26,81 31,50 42,77 25,72 32,39

2. 3pobuTN NeperpynyBaHHA BUBIPKK A5 OTPUMaHHSA po3noginy, 611M3bKoro 4o HOpMaabHOro.
BukopucToBytoun Microsoft Excel, nobyaysaTtu rictorpamy Ta NoniroH 4acror.

n3
7-8

Kewc 5.

1. poaHanisyBaTM oOpraHisauito Ta pe3yabTaTh, OTPMMaHiIi B NpouecCi eKCnepuMeHTy
«biocdepa-2».

2. BcTaHOBMTM 1 NpoaHanisyBaTu:

- OCHOBHi MOMWAKM B OpraHi3aujii ekcnepumMeHTy Ta fIK BOHM Oyanm ycyHeHi (AKkwo ue 6yno
3pobneHo);

- METOANKY MPOBEAEHHA EKCNEPUMEHTY;

- NPaBWJIbHICTb NiAOOPY YY4aCHMKIB EKCMEPUMEHTY Ta BiANOBiAabHICTb 38 NPUAHATI PilLEHHSA;

- OCHOBHi BUCHOBKM, fIKi 6yN0 3p061€HO NicnA 3aKiHYEHHA eKCNEePUMEHTY.

3. fAIKi nopibHi eKkcnepuMmeHTW, NpPoBeAeHi y pPi3HMX KpaiHax cBiTy, Bam Bigomi? 3pobitb
AETaNIbHUIM aHaNi3 METOANKM eKCNEPUMEHTY.

4. PO3rnAHyTM HaMbiNbLL BigOMI CTapTan-npoeKTU (HayKoBo-AocniaHi poboTu), cnpsamoBaHi Ha
MOKPaLWEHHA EKO/OoMYHOi cuTyalii y MicTax Ta nepeamictax, ocobinBO y NPOMUCIOBUX
perioHax.

n3
9-10

Kelic 6.

1. 3HaitT 2—3 NaTeHTU Ha BUHaxXig Ta/abo Ha KOPMCHY MoAe b B MPMPOAOOXOPOHHIN cdepi (3a
OCTaHHi 5 pokiB), AKi € Halbinbw 6AM3BKUMKM OO0 TEMM MaricTepcbKoi aucepTauii, 3 meTow
06roBopeHHs:

- CNINIHUX PUC Y AOCNIAXKEHHAX;

- OCHOBHMUX BigMiHHOCTEN OTPUMAHMX Pe3y/bTaTiB, BUKOPUCTAaHUX METOAIB TOLO;

- HAYKOBOI HOBU3HM POBOTU NOPIBHAHO 3 TUMM AOCAIAKEHHAMM, AKi Oynun paHiwe.

2. O3HallomunTKCA 3 PeecTpom peno3nTapiiB HayKOBUX (4OCNIAHULBKAUX) AaHUX, Peno3uTapiem
BiAKPUTMX [aHMX pgocnigXKeHb HAH YKpaiHu, mynbTMaucuUMnAiHAPHUMM pPeno3nTapiamu
Harvard Dataverse, figshare, Zenodo, Dryad, Open Science Framework Towo.

3. O3HaliomuTUCA 3 HauioHanbHUM NAAHOM LWOAO BiAKPUTOI HayKM.

n3
11-12

Keric 7.

1. OnncaTtn CTaTUCTUYHI KpUTepii, WO BUKOPUCTOBYHOTLCA ANA A0BEAEHHA OAHOPIAHOCTI Mannx
i BeIMKNX BNBIpOoK. MOACHUTU, YUM BOHU NPUHLMMNOBO Bigpi3HAIOTbLCA.

2. NigrotyBatm ana obpobKM pesynbTaTiB AOCNIAMKEHHA | BCTaHOBJIEHHS BiACyTHOCTI rpyboi
NOMW/IKM BEAUKY Ta Many BUBIPKK, a TaKOXK HabAMKeHHs gaHux BMBIpOK A0 HOpPMaNbHOro
po3noginy. HagaTn nocnnaHHA Ha nitepaTypHe abo IHTepHeT-axepeno.




Keic 8.

1. O6pobuTK NepBUHHI BUBIpKOBI AaHi BennKoro obcary. 3pobuTn BUCHOBKU LLOAO HAABHOCTI
YuM BiZCYTHOCTI rpy60i NOMUAKK, BUKOPUCTOBYIOUM 3S-(30-)KpUTepin.

2. MpoaHanizyBaT MOXK/INBOCTI XapaKTEPUCTMKKN BUBIPOK Manoro po3mipy 3a 4ONOMOTOHo:

- Q-KkpuTepito,

- B-KpuTepito Ta

- KpuTepito PomaHiBCbKOro.

n3
13-14

n3 15 MKP.

6. CamocrTiiiHa poboTa 3g06yBaua

CamocrTinHa poboTa 3a06yBava nepenbavae:

nigroToBKy A0 nekuih — 15 rog;

NiAroTOBKY A0 NPaKTUYHMX 3aHATb — 30 rog;

CaMOCTiliHe OnpauoBaHHA OKPEeMUX TEM 33 CMUCKOM — 7 ToA.
NiAroToBKY A0 MOAY/bHOI KOHTPO/IbHOI po60oTH — 2 roa;
niaroToBKy 40 3aniky — 6 rog,

CamocmiiiHe onpayo8aHHA OKpemMux mem 3d CrUCKOM
Tema floanHm
CtBOpEeHHA PYHKLiM Ta enemeHTN nNporpamyBaHHA B R (OronoleHHsA Ta 0bYncieHHn
bYHKLiN, BUKOPUCTAHHA KOHCTPYKLiM if, else, ifelse Ta opranisauis unknis). Pobota 3
nakeTamu Ta Bi3yasi3auia gaHuMX (CTaTUCTMYHI NakeTu y R, 06pobKa YMCNOBUX JaHUX 3
Ta nobyposa rpadikis).
NitepatypHi gxepena [4].
OpraHisaujisa poboTu Ta ynpaBaiHHA gaHuMmK B R. YnpaBaiHHA pobounm cepeaoBuLLEM
(BcTaHOBNIEHHA pObOYOI AMpPEKTOPIi Ta 36epexeHHs poboyoro NPocTopy), iMNOpPT Ta
eKCnopT paHux (untaHHA dainnis CSV, Excel, TXT, a Takox 3anuc gaHux). PoboTa 3i

CTPYKTypamu AaHux (BuByeHHA ¢perimie gaHmx data.frame Ta cnuckis list) Ta 4
BMKOPUCTAHHA KAOYOBUX OYHKLUIA A8 MaHinynauii 3 gaHuMmu  (COpTyBaHHA,
arperau,is).

NitepatypHi gxxepena [4].

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMNOHEHTA)

MopyLleHHA TepMiHiB BAKOHAHHA 3aBAaHb Ta 3a0X04yBa/ibHi 6anu

KntouoBumMM 3axogamm npm BUKNAZaHHI AUCLUUNAIHM € Ti, AKi GOPMYIOTb CEMECTPOBUI PEUTUHT 3406yBaya
BULLLOT OCBiTM. Tomy 3400yBadi BULLOT OCBITU MOBUHHI CBOEYACHO BUKOHYBATK 3aBAAHHA Ha MPaKTUYHUX
3aHATTAX | KOHTPOAbHI 3axoau. LTtpadHi 6ann 3 aucumnniHm He nepeabayveHo. 3aoxo4dyBasibHi Hanm
3400yBaY  MOXKe OTpMMaTU 3a nornmMbneHe BMBYEHHA OKPEMMUX TEM Kypcy LWAAXOM 34006yTTs
HedopManbHOI OCBITM (33 YMOBM NiATBEPAXKEHHA BianosigHMM cepTudikatom). Cyma 3a0xo4yBasibHUX
6anis He moxke nepesuilyBaTn 10 % PENTUHIOBOI LWKANMN.

HedopmanbHa 0cBiTa 3400yBa€ETLCA LWWAAXOM NPOXOAMKEHHA OHNAMH KypciB. OHNaliH Kypc 3400yBay MorKe
06paTM CamMoOCTIMHO (TemaTUKy Kypcy HeobxigHO nonepegHbo Yy3roguTu 3 BMKNagayvem) abo 3a
pekomeHaalieo BUKNaaadya. MakcmmasibHa KinbKicTb 6aniB 3a Taki pe3ysibtaTn ctaHoBUTb — 10 6anis.
BigBigyBaHHA 3aHATb Ta NOBeAIHKA HA 3aHATTAX

Banu 3a NpuCyTHICTb HA 3aHATTI He A0Aat0TbCA, WTPadHi 6ann 33 NPONYCKM 3aHATb He NepeabdayeHo. BTim,
Baroma 4aCTMHA PenTuHry 3g060yBava poOpMyeTbCs Yepe3 aKTUBHY y4yacTb Yy 3axoZaX Ha MPaKTUYHUX
3aHATTAX, @ CaMe Yy BUPIlLEHHi 3aBAaHb KENCIB NPaKTUYHMUX POBIT, rpynosii Ta iHAMBIAyanbHih poboTi.




Tomy nponyck NeBHOro NPAKTUYHOrO 3aHATTA HE JAE MOXKIMBICTb 3400yBaYy OTPMMATH 3@ HbOro Banun y
CEMECTPOBUN PEUTUHT.

Ha 3aHAaTTAX 3400yBayy [03BONAETLCA KOPUCTYBATUChb IHTEPAKTMBHMMWM 3acO6aMM HABYaHHA, B T.u.
BUXOANTU B IHTEPHET i3 METO MOLYKY HaBYya/bHOI abo A0BiAKOBOI iHPOpMaLii, AKLWO Le nepeadavyeHo
TEeMaTMKOLO 3aBAAHHA. AKTUBHICTb 3400yBaYa Ha 3aHATTAX, MO0 roTOBHICTb A0 AMCKYCiM, KeiciB Ta y4acTb
B 0O6roBOpeHHi HaBYa/NbHMX MUTAHb TAKOX MOXe OyTU ouiHeHa 3aoxouyBaibHUMKU Banamu Ha poscys,
BUKNaZava.

3006yBayi BULLOT OCBITM MOBWHHI He 3aBa)KaTu BMKAa[a4yy NPOBOAMTU 3aHATTA, HE BiABONIKATMUCA Ha Aii,
LLLO He NOoB’A3aHi 3 HaBYa/IbHMM NPOLLECOM.

MponyuieHi KOHTPObHI 3axoAun

[na nepeBipKM CTyNeHIO 3aCBOEHHA TEOPETMYHOro maTepiany 3406yBavamu BULOT OCBITM Ta BMIHHA
BMKOPMCTOBYBATM OTPMMAHI 3HAHHA MPW BUPILLEHHI NPAaKTUYHUX 3aBAaHb, nepenbavyeHO NpPoBeAEeHHS
MKP.

AKWO KOHTPO/IbHI 3aXoAM NPOMyLLEHi 3 NOBA*KHMX NPUUMH (xBopoba abo Baromi KUTTEBI 06CTaBMHM),
3400yBaYvy BULLOI OCBITM HAZAETbCA MOMAMBICTb A04ATKOBO CKAACTU KOHTPO/JbHE 3aBAAHHA NPOTArOM
HaMbAMKYOro TUXKHA. MoBTopHe HanucaHHA MKP He AonycKaeTbca. B pasi nopyleHHA TepMiHiB i
HEBMKOHAHHA 3aBAaHHA 3 HEMOBaXHMX MPUYMH, 3400yBay He AOMNYCKAETbCA A0 CKNAAAHHA 3aniky B
OCHOBHY Cecito.

MNonitTuka aepnaiiHiB Ta nepecknagaHb

Y pasi BUHWKHEHHA 3aboproBaHOCTEM 3 HaBYaNbHOI gucumnaiHn abo b6yab-AKMX POpPC-MarKOPHUX
06cTaBMH, 3000yBaYi MatoTb 3B’A3aTUCA 3 BUKAAZa4eM Mo AOCTYNHUX (HagaHWX BMKAaZadyem) KaHanax
3B’A3KY A4/1A PO3B’A3aHHA NPOB6IEMHUX NUTAHb Ta Y3roAKEeHHA anropuTMmy Ail Ana BignpautoBaHHA.
MoniTnKka akagemiyHoi NoBegiHKN | eTUKN

3006yBayi BMLWOI OCBITM MaloTb OYyTM TONEPAHTHUMMK, MOBAXKATU AYMKY OTOYYHOUMX, 3anepeyeHHA
dopmyntoBaTU B KOPEKTHIN POpPMi, KOHCTPYKTUBHO NiATPUMYBATM 3BOPOTHMI 3B'A30K HA 3aHATTAX.
Hopmu eTn4yHOT noBeAiHKKM 3406yBaYiB i NpaLiBHUKIB BU3HaYeHi y po3aini 2 KogeKkey yecti HauioHanbHoro
TEXHIYHOro YyHiBepcuTeTy YKpaiHM "KWIBCbKMI NOAiTEXHIYHUI iHCTUTYT imeHi Iropa CikopcbKoro".
HeTanbHiwe: https://kpi.ua/code.

MNoniTMKy Wwopo akagemiyHoi pobpouyecHocTi goknagHo onucaHo y Koagekci Yecti KMl im. Iropa
CikopcbKkoro. MepenbayaeTtben, WO 3400yBay bepe NOBHY BiANOBIAANbHICTb 32 Te, L0 BCi BUKOHAaHIi HUM
3aBAaHHA i poboTM BiANOBiIAaOTb NPUHLIMNAM aKaZleMiyHOT 40OpPOoYEeCHOCT.

8. Buau KOHTPOJIIO Ta peiTUHroBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaByaHHA (PCO)

MNoTouYHU KOHTPOb. OUIHIOBAHHSA I'PYHTYETLCA HA 3aCTOCYBaHHI PEUTUHIOBOI CUCTEMM OLLIHIOBAHHSA, AKa
nepeabayae cuctematmyHy poboty 3006yBadiB NpoTarom cemecTpy. PeMTUHr 3406yBaya CKNafa€eTbCA 3
6aniB, WO BiH OTPUMYE 3a: BUKOHAHHA MPaKTUYHUX POBIT BiANOBIAHO A0 TEMATUKKN KEMCIB Ta Npe3eHTallilo
pe3ynbTatis (8 NnpakTnuHMx pobit x 10 6anis = 80 6anis) i BUKoHaHHA MKP (npoBoanTbeca besnocepeaHbo
Ha NPaKTUYHOMY 3aHATTI Y NPUCYTHOCTI BUKNadada, 20 6anis).

BVMKOHaHHA NPaKTUYHUX POBIT OLHIOETbCA MaKCcMManbHo B 10 6aniB 3a TaKUMK KpUTERIAMM:

— «BiAMiHHO» — b6e3pmoraHHa poboTa, NoBHe, rMMboKe i BcebiyHe PO3KPUTTA CYTHOCTI NOCTaBAEHOI
NpaKTUYHOI Nnpobnemu-Kelicy (He meHwe 90 % noTpibHOI iHPopMmalLii), TBOpUMI Niaxia Ao aHani3y
JAHUX 1 PO3KPUTTA CYyTHOCTI npobaemu — 10-9 banis;

— «pobpe» — AOCTAaTHbO MOBHE i INMMOOKe PO3KPUTTS CYTHOCTI NOCTaB/IEHOI NPAKTUYHOI Npobaemu-
Kency (He meHwe 75 % noTpibHoi iHdopmaLii), € He3Ha4yHi HemonikM y nigrotosui Ta/abo
npeseHTauii po6otn — 7-8 b6anis;

— «3a[40Bi/IbHO» — HEMOBHE PO3KPUTTA CYTHOCTI NOCTAB/IEHOI NPAKTUYHOI NPOBbAeMUN-KeNcy (He MeHLLe
60 % noTpibHOI iHpopMmaLiii), € 4OBONI CYTTEBI HEAONIKM Yy NiAroToBLi Ta/abo npe3eHTau,ii poboTn —
6 banis;

— «He3adoBiNIbHO» — 3aBAAHHA He BMKOHaHe abo BWKOHAHe 3 AyXKe CYTTEBUMMU HeAoniKamu —
0 6anis.



MKP ma€e Ha meTi nepeBipKy CTyNneH 3aCBOEHHA 3400yBaYamMmM 3HAHb Ta PiBHA BONOAIHHA HEObXigHMMM
KOmMeTeHTHocTaMM 3rigHo 3 OIM. BukoHaHHA MKP oUiHI0ETbCA MaKkcMmanbHo B 20 6aniB 3a TakMmm
Kputepiamu:
— «BigMiHHO» — NnoBHa BiagNoBiAb (He meHwe 90 % noTpibHoT iHPpopmau,i) — 18-20 banis;
— «pobpe» — [QOCTaTHbO NoOBHA Bignosigb (He meHwe 75 % noTpibHOI iHGopMmaLii) abo nosHa
BiANOBiAb 3 HE3HAYHUMM HETOYHOCTAMM — 15-17 Ganis;
— «3a4,0BiNIbHO» — HEMOBHa BiANOBiAb (He MeHLwwe 60 % noTpibHOI iHpopMaL,ii) Ta HE3HAYHI NOMUIKK
—12-14 6anis;
— «He3adoBiNbHOY» — BiAMNOBIAb HE BiANOBIAAE BMMOram A0 «3a40BinbHO» — 0 banis.
KaneHaapHMA KOHTPO/Ib: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHy BMKOHAHHA
BMMOT cnnabycy. YMOBOI MO3UTMBHOIO MEPLIOro Ta APYroro KaJieHAAPHOrO KOHTPONIB € OTPMMAHHA He
MeHLWwe 50 % MaKCMManbHO MOXKANBOFO HAa MOMEHT BiANOBIAHOrO KaNneHAAPHOIrO KOHTPOIO PENTUHTY.
CemecTpOBMMA KOHTPOJIb: 3a/1iK. YMOBU AOMNYCKY A0 CEMECTPOBOr0 KOHTPOJIHO: BUKOHAHO i 3apaxoBaHo
MKP, pe3ynbTaTv MOTOYHOro KOHTPOO CKNaaatoTh He meHLwe 36 banis.
3006yBavi, AKi BUKOHANM BCi yMOBM A0MNYCKY A0 3aniKy Ta MaloTb PeMTUHIoBY OUiHKY 60 i 6inblwe 6anis,
OTPMMYIOTb BigNOBigHY [0 HabpaHOro pewTUHry oOuiHKy 6e3 poaaTkoBux BuMNpobyBaHb. Cyma
penTUHroBmx 6anis, oTpMMaHUx 3406yBaYeM NPOTATOM CEMECTPY, NEPEBOAUTLCA A0 NiACYMKOBOT OLiHKM
3rigHo 3 Tabanuyero.
AKWo cyma 6anis meHwa 3a 60, ane BUKOHAHi YMOBM A0MNYCKY, 3400yBayY BUKOHYE 3aN1iKOBY KOHTPO/IbHY
poboTy. Y ubomy pasi cyma 6anis 3a 3a/1iKOBY KOHTPO/IbHY pob60Ty NepeBOAUTLCA A0 NiACYMKOBOI OLHKK
3rigHo 3 Tabanuyero.
3p06yBay, AKUIN Yy cemecTpi oTpmumaB binblie 60 6anis, ane HaxKae NiABULLUTY CBill pe3yNbTaT, MOXKE B3ATU
Yy4acTb Y 3aNiKOBili KOHTPO/bHIN pob6OTi. Y UbOMY pasi OCTaTOYHWI pe3ynbTaT CKNAada€eTbea i3 6anis,
OTPMMaHMX Ha 3a/1iKOBii KOHTPO/bHIN PobOTI.
3anikoBa KOHTpONbHA poboTa oujiHtoeTbCs Y 100 6aniB. KOHTPONbHI 3aBAaHHA L€l po60TM CKNagatoTbeA 3
4-x 3anuTaHb (80 25 6aniB 3a KOXKHE 3anNWTaHHA) 3 Nepeniky, Wo HajaHui y Aoaatky 1 ao cunabycy.
KoXKHe KOHTPONbHE 3aBAaHHA (3aNUTAHHA) OLHIOETCA 33 TAKMMW KPUTEPIAMU:
— «BiAMiIHHO» — noBHa BignoBigb (He meHwe 90 % noTpibHOI iHdopmauii, HagaHi BignoBiAHI
0brpyHTYBaHHA Ta ocobuctuii nornsaa) — 23-25 6anis;
— «pobpe» — AOCTaTHLO NOBHA BigNoBiAb (He meHwe 75 % noTpibHOI iHGopmauii, € He3HauyHi
HeTo4yHocTi) — 19-22 6anu;
— «33[,0BiNbHO» — HEMOBHA BiANOBIAb (He MeHLwe 60 % noTpibHOT iIHPOopMaUL,i, HaABHI AeAKI NTOMUAKK)
— 15-18 6anis;
— «He3aJoBiNbHO» — He3a40Bi/bHA BiANOBIAb, AKA He Bi4MOBIJAE BMMOram A0 «3a40BiIbHO» —
0 6anis.

Tabnunus BignosigHoOCTIi penTUHroBmx 6anis oUiHKaM 3a YHIBEPCUTETCbKOLO LLKANOto:

Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 Lyxe pnobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHI ymoBU f0MycKy, 3a3HavyeHy y PCO He ponyweHo




9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

LLIoTUKHA BMKNaga4yem NpoBOAMTLCA KOHCYAbTALiA, Ha AKilA CTYAeHTU MOXYTb 3a[aBaTh NUTAHHA LWOA0
MmaTepianis 3aHATb, 3aBA4aHb 3 AUCUUNIHN.

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):
CknapgeHo npodecop kKadeapwu reoiHkeHepii, 4.nea.H., K.XiMm.H., npodecop KodpaHoBa OneHa BikTopiBHa
YxBaneHo Kadeapoto reoiHkeHepii (npotokon Ne 15 Big 23.06.2025 poky)

MoroaskeHo HaBuanbHo-meToAMUHO Komicieto HH IEE (npoTokon Ne 30 Bia, 25.06.2025 poky)



Jopatok 1

Opi€HTOBHUI Nepenik NUTaHb, WO BUHOCATLCA HA CEMECTPOBUI KOHTPONb

1. OxapaKTepu3syiTe OCHOBHI 03HAKM Ta XapaKTEPUCTUKM HAYKOBUX JOCNIAKEHb. YM BOHM Bigpi3HAOTLCA
BiZ, iHWWX BUAIB iHTENEKTYaNbHOI AifsnbHOCTI? OBrpyHTYNTE KNKOYOBI €TanM HAYKOBOTO NisHAHHA. AKi 3 HUX
MaOTb BU3HAYa/ibHe 3HAaYEeHHA 418 AOCATHEHHA HOBUX pe3y/bTaTis?

2. [TOACHITb KNOYOBI aCNeKTU MeTOA40A0riT TEOPETUYHMX Ta eMMNIPUYHNX AOCAiKeHb. HaBeaiTb npuknaan
3aCTOCYBaHHA KOXHOro niaxoay. MNopiBHANTe dyHAAMEHTaNbHI M NPUKNASHI HayKU. AKY ponb BOHMU
BiZLIrpatoTb y TEXHONONIAX 3aXMCTY HABKOIMLLIHBbOIO cepeaoBumLwa?

3. Po3KpuiiTe 0cobaMBOCTI opraHisaLii HaykoBo-gocnigHoi po6otu (HAP) B YKpaiHi. AKi npobaemu icHytoTb
Ta AKi nepcnekTmBeK ii po3BUTKY? MopiBHANTE 0COOAMBOCTI OpraHi3auii HAyKOBUX JOCNiIAKEHD B YKpaiHi Ta
iHWKMX KpaiHax. AKMi 3apybixHMI A0CBiA, HA Bawy AyMKy, MoXKe 6yTK 3an03nyeHnin’?

4. NpoaHanisylhte ocobnmsocTi npoBeaeHHA HAP y cdepi 3axmMcTy HaBKOJIMLIHBLOIO CEpefoBULLA Ta
NOBOEHHOTO BiAHOBNEHHA TEPUTOPIN AepKaBM.

5. HaBegiTb Knacudikauito MeToAiB TEOPETUUYHUX | EMNIPUYHUX AOCAiAKEHb. AKi nepeBar1 Ta 06mexXeHHs
Ma€ KOXKHa rpyna?

6. O6rpyHTYyiTe 3HAYEeHHA HAYKOBOrO MJIaHYBAHHA €KCNepMMeHTy. fAK NJaHyBaHHA BMJMBAE Ha
pPe3ynbTaTUBHICTb Ta ePEKTUBHICTb AOCAIAKEHHA?

7. OxapakTepusymte eNnemeHTM Teopii Ta MeTOA0NOorT HAYKOBO-TEXHIYHOI TBOPYOCTI; AK BOHMU
3aCTOCOBYHOTbCA Y NPAKTULi PpaxiBLA-40CNIAHUKAE.

8. MNOoACHITb CYTHICTb acouiaTUBHMUX METOAiB HAaYKOBOro NOLUYKY; HaBeAiTb NPUKAaAM iX BUKOPUCTAHHA Y
HAYKOBIl Ta HAYKOBO-MNPaKTUYHIl pobOTi.

9. MpoaHanizyinte meToaM MO3KOBOI aTakM1, CUHEKTUKN, MOPGONOriYHOrO aHani3y Ta iHWi MeToAN NOLWYKY
HAYKOBO-TEXHIYHMX pieHb. HaganTe npuknagm 3aCTocyBaHHA 3a3Ha4YeHUX MeTOA,B.

10. OxapaKkTepu3yinTe KA40oBi 0COBNMBOCTI OpraHisauii HayKoBMX AoChigXKeHb y cdepi NOBOEHHOro
BiAHOBNEHHA 3abpyAHeHUX TepuTopin KpaiHW. [lopiBHANTE BITYM3HAHMI Ta 3apybidKHMIA [OCBIg,
opraHisauii HaykoBoi AianbHOCTI Yy cdepi EKONOFIYHUX AOCNIAHKEHD.

11. MOACHITb CYTHICTb CMCTEMHOrO MigXxo4y Ta CUCTEMHOrO aHanisy. YoMy BOHM € Ba*KJAMBMMM Mig, Yac
NNaHyBaHHA Ta opraHisaLii HAyKOBMX A0ocCAiAKeHb Y chepi 3aXMCTy HaBKONMULLHBbOTO cepeaoBuLLa’?

12. O6rpyHTYMTE 3acTOCyBaHHS MeEToAy MaTeMaTUYHOro MOAENIOBAHHA ANA aHanily CKAagHux
NPUPOAHUX | TEXHOTEHHUX cMcTeM. HaBeAiTb NpuMKNaan mogentoBaHHA 3abpyaHEeHHA NeBHUX CKAAL0BUX
6iochepwn.

13. Po3KkpuiiTe OCHOBHI QyHKL,i Ta eTanu NobyaoBM MaTeEMATUYHUX MOAeNeln CKNagHMX cuctem. Haseaito
KnacudikaLito Ta 06rpyHTyiTE 0OMeXKeHHA 3anNpPONOHOBaHMX A1A PO3rAaay MoAenen.

14. [aliTe BM3HAYeHHA MNOHATTIO «HAyKoBa iHPOpMaLifa» Ta MOACHITb ii OCHOBHI ¢yHKuUii. Cknaaitb
Knacudikalio BUAIB i AXKepes HayKoBOi iHPopMmaLii, anroputm MNoLLYyKY, BiAbopy Ta aHasni3y HayKoBOI
iHpOpMaLLii ANA BNACHOIO AOCAIOXKEHHA.

15. O6rpyHTYyMTE CYTHICTb CTATUCTUYHOTO CMOCTEPEXKEHHA, MOro OCHOBHI dopmu Ta Buau. Hasegitb
NPUKNAAM iX BUKOPUCTAHHA Y chepi 3aXMCTy HABKOIULLHBOTO cepesoBULLa.

16. MosACHITb 3acTOoCyBaHHA BUOIPKOBOro metoay AOCAIAKEHHSA. Y AKX BUNAAKaX BiH € AOLiIbHUM Ta fAKi
HefO0NiKM CyNnpOBOAKYIOTb MO0 BUKOPUCTAHHA?

17. O6rpyHTYITE CYTHICTb HAYKOBOIO EKCMEPUMEHTY Ta 3ara/ibHi BUMOTrM A0 Moro nposeaeHHA. Haseaitb
Ta 06r'pyHTYMTE OCHOBHI eTanu CTaTUCTMYHOIO ONpPaLLOBaHHA Pe3ybTaTiB A4OCAIAKEHHA.

18. MOACHUTM CYTHICTb TaKUX CTAaTUCTUYHMX MAapaMeTpiB, AK MaTEMATUYHE OYiKyBaHHA i aucnepcia. AKi
B/IaCTMBOCTI BapialiMHOro paay BOHU XapaKTepU3yHOTb?

19. Po3KpuitTe 3HauYeHHA NAaHyBaHHA eKcnepumeHTy. AKi nigxoam icHyoTb 40 uboro npouecy? Cknagitb
Knacuoikauito eKCnepMMeHTiB Ta OOrpyHTyiMTe eTanu NigroToBKM A0 NPOBEAEHHA HayKoOBOro
eKCrnepuMeHTy.

20. O6rpyHTYiTe CyTHICTb anpoKcumauii pe3ynbTaTiB eKCNepUMMEHTaNIbHUX AocChigxKeHb. [MoACHITb
METOANKY BU3HAYEHHA OCHOBHUX CTAaTUCTUYHMX XapaKTEPUCTMK BMBIPKOBOI CyKynHOCTI.



21. TMOACHITb CYTHICTb perpecimHOro aHanisy; 3a AONOMOIOK peanbHUX MNPUKNAAIB MNOACHITb POJb
UMPPOBMX TEXHOOFiM Ta IHCTPYMEHTAPIO Y Cy4aCHMUX HAYKOBUX JOCNIOKEHHSAX.

22. O6rpyHTylTEe 3acTOCyBaHHS MeTOoAy HaMMeHLLUMX KBaapaTiB MpW BUPIilLEeHHi 3a4ad onTumisauii.
OO6r'pyHTYMTE 3HAaUYEHHA NepeBipPKN HaAiMHOCTI Ta AOCTOBIPHOCTI pe3ybTaTiB HAYKOBUX AOC/iAXKEHb.

23. HaBeaiTb Knacuodikauito NoxmMboK eKkCcnepmMmMeHTY; NOACHITb, AK came Pi3Hi 32 BUAOM i MOXOAKEHHAM
NOXMBKM BNIMBATUMYTb Ha iHTEPMNPETAL,it0 pe3yNbTaTiB AOC/iIAKEHHA.



